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COMMON AND CEREBROSPINAL IMMUNITY IN PANTROPIC
VIRUS INFECTIONS

Dubov A.V.
State Medical Research Institute for Northern Problems,

Siberian Division of Russian Academy of Medical Sciences,
Krasnoyarsk, Russia.

We are offering and developing a hypothesis on common and transbarrier (hystohematoge-
nous barriers) cerebrospinal immunity in pantropic virus infections. Common humoral and
cellular immunity does not make improbable the penetration of virulent neurotropic viruses,
such as tick-borne encephalitis pathogen, through hematoencephalitic barrier and the de-
velopment of acute virus infection or virus persistence with the formation of chronic or slow
infection process. Makers of specific antivirus vaccines should take this possibility into ac-
count.

Background
There is proof of pantropic character

of tick-borne encephalitis (TBE) repro-
duction as well as similar diseases in inner
organs and central nerve system (CNS)
(1, 2).

The experience in vaccine prophy-
laxis against the diseases, caused by these
viruses, testifies on high epidemic effi-
ciency of TBE inactivated cultural vac-
cine, especially in western hotbeds of in-
fection circulation area (3-7). Neverthe-
less vaccinated subjects show TBE slight
clinical  course,  which  is  the  evidence  of
virus penetration into CNS organs through
hematoencephalitic barrier. We revealed
chronic slow course TBE in some vacci-
nated subjects after aparalytic TBE or be-
ing  healthy  in  half  a  year,  a  year  or  more
after TBE inoculation. Poliomyelitic form,
Kojewnikoff’s (cortical) epilepsy, amyo-
trophic lateral sclerosis syndrome are
among these forms (2, 8-9).

We are offering and developing the
conception of common, barrier (hystohe-
matogenous barriers) and transbarrier (ce-
rebrospinal) specific immunity in pan-
tropic virus infections (10, 11). Common
immunity is being formed under natural
immunization or vaccination apart from
CNS up to hystohematogenous (hema-
toencephalitic) barrier, but this does not
protect target-organs. Cerebrospinal im-

munity starts to develop only after virus or
virus antigen penetration into CNS organs
and tissues.

The efficiency of TBE specific pro-
phylaxis is based on the following: anti-
gen and immune gen activity of specific
antivirus vaccines; the ability of wild virus
population to penetrate into CNS organs
from introduction point; the intensity of
reproduction in extraneural system; pene-
tration through hematoencephalitic bar-
rier; tropism to nerve tissue (12,13).

Materials and methods
In our tests we used BALB/C white

mice weighing 8 to 10 gram from Rapolo-
vo nursery (Leningradskaya oblast), adult
Macacus rhesus, delivered by plane from
India, who were in quarantine and passed
adaptation in vivarium of virology labora-
tory for at least 30 days. Virus indication
and titration was produced on mice in in-
tracerebral infection. We used TBE highly
virulent strains (Sofyin, Pan and Abset-
tarov) and naturally slowed Elantzev
strain (15 - 20/ 3 clone).

Immunization was performed by in-
activated vaccine (producer –
M.P.Chumakov Poliomyelitis and Virus
Encephalitis Institute of Russian Academy
of  Medical  Sciences)  and/  or  naturally
slowed Elantzev strain (15 - 20/ 3 clone),
were inoculated in 4.0 - 4.4 lg LD50 con-
centration to macaques hypodermically or
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into  head  brain  (left  thalamus).  In  1  to  2
months after the immunization the injec-
tions were repeated into left thalamus: vi-

rulent strains or Sofyin (5.7 - 7.8 lg LD50)
or Pan (6.7 - 7.7 lg LD50) or Absettarov
(3.9 - 8.0 lg LD50).

Table 1. The results of many days monitoring for virus accumulation in different
organs and tissues in white mice of BALB/ C line, inoculated hypodermically with
Absettarov highly virulent strains of TBE virus.

Day after inoculation
Name of organ, tissue 1st 3rd 5th 7th

Number of the virus in lg LD50/0,03 ml.
Brain 1.0 3.5 5.5 7.2
Spleen 2.5 4.5 4.0 2.5
Lymph nodes 3.5 3.5 4.5 3.6
Liver 2.5 2.5 4.0 1.7
Intestine 2.5 2.0 4.0 1.5
Subcutaneous tissue 2.5 3.5 2.3 3.2
Blood 3.0 4.0 4.2 2.3

Results
The tests for mice of BALB/ C line

with high virulent strains of TBE virus
(Sofyin, Pan and Absettarov and others)
resulted in the same characteristics of the
given strains (2). So, in 3 days after hypo-
dermic inoculation, the number of virus in
mice brain reached 3.5 lg LD50/ 0.03 ml.
During the first three days the number of
the virus in inner organs was relatively
higher, than in brain. The most concentra-
tion of the virus in inner organs blood was

marked up to the moment of clinical
symptoms development in mice (the 5th

day after inoculation). Before the death
(the  7th day after inoculation) there was
considerable lowering of virus concentra-
tion in inner organs and blood. In head
brain it increased greatly from 5.5 up to
7.2 lg LD50/  0.03 ml (Table 1).  At all  the
stages viremia was tense. The curve of
virus content in blood corresponded to the
one in organs, rich with reticulo endothe-
lium cells.

Table 2. The results of many days monitoring of virus accumulation in different
organs and tissues in white mice, inoculated hypodermically with TBE virus Elanzev
strain.

The name of Day after inoculation
organ, tissue 1st 3rd 5th 7th 9th 12th

The number of virus in lg LD50/0,03 ml.
Brain 0 0.7 3.0 5.3 3.8 2.2
Spleen 1.6 1.2 2.3 1.5 1.0 0.7
Lymph nodes 2.2 2.2 2.5 3.2 2.7 1.9
Liver 1.5 1.2 1.0 1.2 0.7 0
Intestine 1.2 1.5 1.0 2.5 1.2 0.9
Subcutaneous tissue 0.7 1.7 1.2 0 0 0
Blood 1.5 1.7 1.7 0.7 0.7 0.7

Dynamics of accumulation and dis-
tribution of naturally slowed Elantzev
strain (15 - 20/ 3 clone) in hypodermically

inoculated white mice of BALB/ C line
had its own peculiarities.

In a day after the inoculation the vi-
rus was marked in all examined inner or-
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gans and tissues excluding head brain in
white mice. The majority was isolated
from organs, rich with reticulo endothe-
lium elements: spleen, lymph nodes (Ta-
ble 2).

In three days after inoculation the
virus was marked in all the examined or-
gans and tissues. It was few in head brain
as compared to inner organs. Even in 5
days after inoculation the number of the
virus in head brain was 100 times less in
Elantzev strain than in Absettarov strain in
the same period. From the 9th to  12th day
in survived mice there was considerable
lowering of virus concentration in both
CNS and extraneural organs.

We studied the dynamics of preva-
lence and accumulation of TBE virus in
BALB/C mice, inoculated with inacti-
vated vaccine and naturally slowed Elant-

zev strain (15 - 20/ 3 clone) in different
types of tests.

a) Twofold intraperitoneal immuni-
zation with inactivated vaccine with 7 to 8
days interval. Then hypodermic inocula-
tions in 14 to 15 days with Sofyin, Pan,
Absettarov and others virulent strains
(Table 3).

The accumulation of virulent virus
in the mice, inoculated by 2-times inacti-
vated vaccine, differed greatly from non-
immunized ones. Virulent virus penetrated
into animal head brain, protractedly re-
produced and persisted.

b) Twofold intraperitoneal immuni-
zation of mice of BALB/ C line with inac-
tivated vaccine with 7 to 8 days interval.
Then in 14 to 15 days hypodermic inocu-
lation with 10 000 LD50/ ml with naturally
slowed Elantzev strain (Table 4).

Table 3. The results of many days monitoring for virus accumulation in different
organs and tissues in BALB/C white mice, inoculated twice with inactivated vaccine
and injected hypodermically with 10 000 LD50/ ml Absettarov strain virulent virus.

The name of Day after inoculation
organ, tissue 1st 3rd 5th 7th 9th 12th 15th 30th

The number of virus in lg LD50/0.03 ml.
Brain 0 0 1.9 2.7 1.9 2.2 1.4 1.7
Spleen 0.7 1.2 1.6 1.0 1.0 0 0.7 0
Lymph nodes 1.9 2.2 2.0 1.6 0.7 0.7 0 0.7
Liver 1.0 0.7 0 0 0 0 0 0
Intestine 0.7 1.2 0.7 0 0 0 0 0
Subcutaneous tissue 0.7 1.2 0.7 0 0 0 0 0
Blood 1.1 1.4 0 0 0 0 0 0

During multiple tests we revealed
very rarely the penetration of naturally
slowed Elantzev strain into mice brain,
mainly in 9 days after hypodermic inocu-
lation. The reproduction of virus was not
marked during 30 - days monitoring.

In tests for Macacus rhesus after ex-
traneural inoculation (hypodermic, intra-
venous) with both naturally slowed
Elantzev strain and highly virulent Sofyin

and Pan and Absettarov we didn’t regis-
tered the disease. Highly virulent strains
reproduced actively in inner organs, pene-
trating  into  CNS,  where  we  marked  their
protracted persistence  (Table 5).

We didn’t found virus penetration
into CNS organs in macaques, inoculated
extraneurally with high concentrations of
naturally slowed Elantzev strain (4.0 - 7.7
lg LD50/ ml) (Table 6).
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Table 4. The results of many day monitoring for virus accumulation in different
organs and tissues in BALB/ C white mice, inoculated twice with inactivated vaccine
and injected hypodermically with naturally slowed Elantzev strain

Name of Day of inoculation
organ, tissue 1st 3rd 5th 7th 9th 12th 15th 30th

The number of virus in lg LD50/ 0.03 ml.
Brain 0 0 0 0 0.7 0 0 0
Spleen 1.2 0.7 0 0.9 0 0 0 0
Lymph nodes 1.7 1.9 1.7 0 0 0.7 0 0
Liver 1.2 0 0 0 0 0 0 0
Intestine 1.2 0 0 0 0 0 0 0
Subcutaneous tissue 0 0.7 0.7 0 0 0 0 0
Blood 0.7 0.9 0 0.7 0 0 0 0

Table 5. The results of many days monitoring of virus accumulation in macaques,
inoculated intravenously with TBE virus Sofyin strain (in lg LD50 )

The name of Day after inoculation
organ, tissue 1st 8th 15th 30th 60th 90th

Cerebral cortex 1.2 2.2 1.0 0.9 0 0.7
Subcortical nodes 1.4 2.2 1.3 1.1 0.9 0.9
The 3rd ventricle 1.0 1.8 1.1 0.7 0 0
Pons 0 1.9 1.3 0 0 0
Cervical
Pectoral
Lumbar
Liver
Intestine
Spleen
Lymph node
Blood

1.1
1.3
1.0
1.4
1.1
2.0
1.5
0.5

1.9
2.4
1.5
2.0
1.3
2.8
2.2
0.9

0.7
1.4
1.3
0.9
0.7
1.9
1.6
0.7

0.9
1.3
1.3
0
0

1.1
1.1
0

0.7
0.9
1.1
0
0

1.3
0

0.7

0.7
0.9
0.6
0
0

0.7
0.5
0

Macaque extraneural inoculation
(immunization) with both TBE virus high
virulent and naturally slowed strains lead
to intensive production of specific virus
neutralizing and antihemagglutinating an-
tibodies. But repeated inoculation for ma-
caques head brain with VE virus high vi-
rulent strains didn’t protect against mortal
encephalitis in 7 to 10 days after inocula-
tion.

After initial inoculation to the left
thalamus with Absettarov, Pan or Sofyin
strain, severe panencephalitis was devel-
oped with macaques death on the 7th to

10th day with intensive virus reproduction
in different CNS organs (Table 7).

In macaques, dissected on the 3rd,
8th, 15th and  30th day after intracerebral
inoculation with Elantzev strain, we
marked its weak reproduction in CNS or-
gans (Table 8).

All macaques, momentary immu-
nized with naturally slowed Elantzev
strain into the left thalamus and then in 1
to 2 months inoculated into head brain
with large concentrations of TBE highly
virulent viruses, were not ill during 30
days of monitoring and farther.
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Table 6. The results of many days monitoring of virus accumulation in macaques,
inoculated intravenously with TBE virus Elantzev strain (in lg LD50 )

The name of Day after inoculation
organ, tissue 1st 8th 15th 30th 60th 90th

Cerebral cortex 0 0 0 0 0 0
Subcortical nodes 0 0 0 0 0 0
The 3rd ventricle 0 0 0 0 0 0
Pons 0 0 0 0 0 0
Cervical
Pectoral
Lumbar
Liver
Intestine
Spleen
Lymph node
Blood

0
0
0

0.7
0

1.5
1.2
0.5

0
0
0

0.9
0.7
1.9
1.6
0.7

0
0
0

0.5
0

1.1
0.7
0.7

0
0
0
0
0
0
0

0.7

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Table 7. The number of virus in lg LD50/ml on the level of clinical signs on the 7th

day after inoculation of macaques into left thalamus with (M+m) strains.
The name of organ, tissue Sofyin Pan Absettarov

Cerebral cortex 4,6+0,16 5,1+0,30 4,25+0,18
Subcortical nodes 4.7+0.13 4.8+0.19 4.45+0.25
The 3rd ventricle 4.4+0.41 4.2+0.38 4.00+0.60
Pons 3.2+0.27 3.8+0.24 3.6+0.35
Cervical 4.2+0.25 3.7+0.21 3.9+0.40
Pectoral 4.8+0.11 4.5+0.36 4.5+0.10
Lumbar 3.9+0.24 3.5+0.13 4.25+0.18
Liver 1.2+0.12 1.8+0.19 1.6+0.5
Intestine 1.7+0.14 1.5+0.24 1.5+0.15
Spleen 0.8+0.11 1.3+0.17 1.25+0.2
Lymph node 1.2+0.13 1.4+0.13 1.1+0.25
Blood 0.5+0.10 0.7+0.08 0.85+0.12

In animals, immunized into head
brain with Elantzev strain and then repeat-
edly inoculated by Sofyin, Pan or Abset-
tarov  strains  on  the  8th, 15th and 30th day
after virulent strain inoculation, there were
neither slowed, nor virulent TBE viruses
being determined in CNS and inner or-
gans.

In Macacus rhesus, immunized into
head brain (left thalamus) with inactivated
vaccine against tick-borne encephalitis or
naturally slowed Elantzev strain, there

was pericyte proliferation around capillar-
ies and precapillaries with the formation
of perivascular ferrule. Cells are located
as lines, forming the gathering, clearly
confined from the rest of brain tissue.
They show clear mitosis pictures. In the
structure of perivascular ferrule there are
large cells of reticular type with friable
cytoplasm, nuclear and pirocytophilic
neucleolus as well as the cells of lymph
histocytic type, plasmoblasts and “ripe”
plasma cells.
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Table 8. The results of many day monitoring for virus accumulation in macaques,
injected into left thalamus with Elantzev strain (clone 15-20/ 3) TBE virus(in lg LD50 )

Day after inoculation
Name of 3rd 8th 15th 30th

organ, tissue Macaque’s (test) number
11 12 15 16 17 18 41 45 46 47 58

Cerebral cortex 0 1.2 0 0.7 0.5 0 0 0 0 0  0
Subcortical nodes 0 0 0 0 0 0.7 0 0.7 0.7 0 0
The 3rd ventricle 0 0 0 0.7 0.7 0 0 0 0 0  0
Pons 0 0 0 0 0 0 0 0 0.7 0 0
Olives 0.7 0 0.7 0 0.5 0.7 0 0 0.7 0.7 0
Cerebellar cortex 0.7 0 0 0 0 0 0 0 0 0.7 0
Spinal cord 0 0 0 0 0 0 0 0 0 0  0
Cervical 0 0 0 0 0 0 0 0 0 0  0
Pectoral 0 0 0 0 0 0 0 0 0 0  0
Lumbar 0 0 0.7 0 0 0.7 0 0 0 0  0
Liver 0 0 0 0 0 0 0 0 0 0  0
Intestine 0 0 0 0 0 0 0 0.7 0 0  0
Spleen 0 0.7 0 0 0 0 0 0 0 0  0
Lymph node 0 0 0 0 0 0 0 0 0 0  0

Rather similar morphological forma-
tions were marked in lymph nodes during
the first ten days after extra neural immu-
nization in macaques. We found plasmatic
cells of transition type in medullated
cords. They are large polygonal cells with
pyrononinophilic cytoplasm, oval-shape
light nucleus with basophilic neucleolus,
appeared as a result of reticular cells
transformation. Later monitoring (30 to 54
days after TBE virus inoculation) showed
ripe plasmatic cells in cortical and cere-
bral layers of lymph nodes on the level of
plasmoblasts. In some cases the last were
bedded abundantly in medullated cords,
replacing lymphoid tissue. Free phago-
cytes were often revealed in follicle si-
nuses and reactive centers.

So,  we  showed  that  immunity  mor-
phology in peripheral lymph nodes is sim-
ilar to one in CNS as a result of perivascu-
lar ferrules formation in infection process.
This is the basis of the assumption, that
perivascular ferrules in CNS play the role
of morphofunctional lymph nodes.

Conclusion
We revealed two independent types

of immunity formation in neurotropic vi-
rus infection: common (extraneural) and
off - hematoencephallic barrier (cerebral
spinal). Both immunities develop inde-
pendently only after the penetration of vi-
rus or virus antigen into target organs.
Common immunity leads to the lowering
of reproduction activity of virus virulent
populations, but it does not provide its
complete elimination in CNS organs. This
forms the conditions for virus persistence,
leading in some cases to chronic or slow
forms of the disease.

Extraneural common immunity, be-
ing induced by inactivated vaccine against
TBE does not provide reliable blockade
against virus virulent populations in ex-
traneural  system  and  does  not  stop  its
penetration through hematoencephalitic
barrier, which leads to virus persistence in
CNS organs and tissues and slows TBE in
some cases.



 Medical  and Biological sciences

EUROPEAN JOURNAL OF NATURAL HISTORY

11

At the same time the immunity, in-
duced with inactivated vaccine, is enough
for the blockade of naturally slowed vi-
ruses penetration from extraneural system
to  CNS  organs  and  tissues.  On  grundim-
munity background, created by inactivated
vaccine with further introduction of live
vaccine, the reliable protection against
TBE virus virulent populations is pro-
vided. In this connection the necessity to
turn to combinatory vaccination appears
again, as well as the creation of grundim-
munity by inactivated vaccine with final
immunization by safe but highly immuno-
genic live vaccine against TBE, which
surely  protects  from  western  and  eastern
genotypes  of  TBE  virus,  and  TBE  com-
plex agents.
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Ranking of universities and institutions has attracted wide attention recently. Several systems have
been proposed that attempt to rank academic institutions worldwide.
We review the two most publicly visible ranking systems, the Shanghai Jiao Tong University 'Aca-
demic Ranking of World Universities' and the Times Higher Education Supplement 'World Univer-
sity Rankings' and also briefly review other ranking systems that use different criteria. We assess the
construct validity for educational and research excellence and the measurement validity of each of the
proposed ranking criteria, and try to identify generic challenges in international ranking of universi-
ties and institutions.
None of the reviewed criteria for international ranking seems to have very good construct validity for
both educational and research excellence, and most don't have very good construct validity even for
just one of these two aspects of excellence. Measurement error for many items is also considerable or
is not possible to determine due to lack of publication of the relevant data and methodology details.
The concordance between the 2006 rankings by Shanghai and Times is modest at best, with only 133
universities shared in their top 200 lists. The examination of the existing international ranking sys-
tems suggests that generic challenges include adjustment for institutional size, definition of institu-
tions, implications of average measurements of excellence versus measurements of extremes, adjust-
ments for scientific field, time frame of measurement and allocation of credit for excellence.
Naïve lists of international institutional rankings that do not address these fundamental challenges
with transparent methods are misleading and should be abandoned. We make some suggestions on
how focused and standardized evaluations of excellence could be improved and placed in proper con-
text.

Background
The evaluation of the performance

of universities and institutions is an attrac-
tive concept. In theory, objective and ac-
curate evaluations of institutional excel-
lence may help allocate funding rationally,
prioritize research and educational in-
vestment, inform the public, guide the
burgeoning market of candidate students
and junior researchers, and help institu-
tions in internal self-evaluation and im-
provement. International ranking of uni-
versities and institutions has received
wide attention in the last few years within

higher education, administrators, as well
as in the broader public. In Google the
words university ranking return 42700000
hits.

The purpose of the current manu-
script is to examine critically the most po-
pularized existing international ranking
systems, assess their validity and derive
insights for specific issues that need to be
addressed, if international ranking of insti-
tutions is to be reliable and useful in mea-
suring and promoting excellence. Our ap-
praisal focuses primary (but not exclu-
sively) on the international ranking sys-
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tems that have drawn the greatest attention
on the  web,  the  Shanghai  Jiao  Tong Uni-
versity [1] 'Academic Ranking of World
Universities' and the Times Higher Educa-
tion Supplement [2] 'World University
Rankings'. We focus on these two ranking
systems because they already have a his-
tory of producing lists of institutions and
they are very popular based on their ap-
pearance in web searches. In contrast to
this huge public impact, there is still a
dearth of peer-reviewed scientific publica-
tions on international ranking methods.
Raw data and several key details about the
methodology still remain unavailable to
public scrutiny. We discuss issues of con-
struct validity and measurement validity
for each of the items that have been pro-
posed as components of excellence in the
ranking process. Finally, we use this in-
formation to make a list of the generic
challenges that need to be met in interna-
tional rankings of institutional excellence.

Methods Sources of data
We  focus  on  systems  that  use  ex-

plicit criteria to rank universities around
the world in terms of excellence, regard-
less of whether other institutions (e.g.
non-university research institutes) are also
ranked or not. The information for the dis-
cussed ranking systems is obtained from
perusal of their web sites [1,2] and any
associated peer-reviewed publications. We
performed  a  search  of  PubMed  and  the
Web of Science (search term 'university*
AND ranking*', last search December
2006)  that  showed  that  of  the  two  most
popularized international ranking systems,
only one has been described in the peer-
reviewed literature [3,4] and this was only
after it had already received fierce criti-
cism [5]. No other international ranking
systems have had their methods described
in peerreviewed publications as of De-
cember 2006, but we also consider briefly
other  systems  that  use  different  criteria,
based  on  their  web  description.  The  con-
cordance between the two main ranking

systems was evaluated in terms of their
agreement for the top 200 universities
based on their publicized 2006 rankings.

Validity assessment methods and
generic issues

We assessed each of the proposed
criteria for excellence in terms of con-
struct validity and measurement validity.
Construct validity refers to whether an
indicator  measures  what  it  is  intended  to
measure (i.e. excellence). We considered
separately excellence in education and
excellence in research. Other parameters
of excellence may also matter (e.g. socie-
tal contribution, provision of healthcare),
but may be even more difficult to meas-
ure. Measurement validity refers to the
errors that may ensue in the measurement
process.

Literature searches in the Web of
Science were made focused on specific
criteria to try to identify evidence that
would be pertinent to the construct and
measurement validity of each item. For
research indicators, we used the databases
of  the  Thomson  ISI  Web  of  Knowledge
(as of December 2006), including the Web
of Science, Essential Science Indicators,
ISI  Highly  Cited,  and  Journal  Citation
Reports. Information on affiliation of No-
bel Prize winners and authors of the most-
cited  papers  was  derived  from  the  Nobel
Prize  website  with  perusal  of  the  listed
curricula vitae and autobiographies [6]
and  the  perusal  of  the  recent  publication
record  in  the  Web  of  Science,  respec-
tively.

For the rating of validity for each
item/criterion, we used a 4-point rating
scale (poor, low/modest, good, very good)
for all items. Poor means that the specific
criterion is unlikely to be useful as a valid
measure of excellence. Low/modest
means that the specific criterion has some
correlation with excellence, but this is ei-
ther  weak  or  very  indirect.  Good  means
that the specific criterion has considerable
potential for capturing excellence. Very
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good means that the specific criterion has
a strong potential for capturing excellence.
We used a consensus approach for rating
with iterative discussion among the au-
thors (led by JPAI) after the evidence on
the validity of each criterion had been col-
lected and shared.

Based on the experience obtained
from scrutinizing the proposed criteria and
the evidence regarding their construct and
measurement validity, we generated,
through discussion among the authors, a
list of generic issues that should be ad-
dressed in current or future efforts to rank
institutions for excellence internationally.

Results
Description and validity of existing

international rankings
Brief description of Shanghai and

Times rankings The Shanghai ranking [1]
uses a weighted composite sum. Shanghai
appraises education and faculty based on
Nobel- and Fields-winning alumni/faculty
and highly-cited researchers. It measures
research by counting non-review articles
in Nature and Science, and the total num-
ber of published articles. Also, a weighted
average of these indicators is adjusted for
institutional size and contributes 10% to
the final sum.

The  Times  ranking  [2]  is  also  a
composite system. The ranking assigns
much weight (40% of total) to an expert
opinion survey. Additional components
address the rating from graduate recruit-
ers, recruitment of international faculty,
the enrollment of international students,
the student to faculty ratio, and total cita-
tion counts.

Validity of Shanghai ranking
Nobel and Fields awards clearly

measure research excellence, even if they
don't cover all fields. However, it is un-
clear why universities with Nobel- or
Fields-winning alumni are those that pro-
vide the best education. As for faculty,
Nobel- and Fields-winners typically have
performed their groundbreaking work

elsewhere. We found that of 22 Nobel
Prize winners in Medicine/Physiology in
1997–2006, only seven did their award-
winning work at the institution they were
affiliated with when they received the
award (Table 1). Therefore, this meas-
urement addresses the ability of institu-
tions to attract prestigious awardees rather
than being the site where groundbreaking
work is performed. Finally, the vast ma-
jority of institutions have no such awar-
dees.  Thus,  such  criteria  can  rank  only  a
few institutions.

The determination of scientists with
the highest impact has also good construct
validity for research excellence, but high-
ly-cited status has some measurement
problems. It is based on a database [7] that
counts raw citations. Ten citations in a
single-authored paper or in a paper as, for
example, 342nd author from 865 others,
counts as the same [8]. There is no widely
accepted alternative on how to adjust cita-
tion indices for the number of co-authors;
weighting the exact contribution of an au-
thor in a paper remains elusive. The data-
base also tries (appropriately so) to sepa-
rate scientific fields, but this is unavoid-
ably imperfect. Scientists with more mul-
tidisciplinary work have more difficulty
passing the highly-cited threshold in any
one field. Within the same field, scientists
in sub-fields with higher citation densities
have an advantage. For example, all
'Clinical Medicine' (including 1790 jour-
nals and over 1500000 author names in
the  last  decade)  [9]  is  treated  as  a  single
field. Approximately 250 scientists are
selected per field regardless of the de-
nominator (all authors), but there are 21
times more author names in 'Clinical Med-
icine' than in 'Space Science' [9]. Finally,
highly-cited status is based on two dec-
ades of citations (1981–1999), a distant
surrogate of current work [10]. We found
that among the corresponding authors of
the 10 most-cited articles published as re-
cently as 1996–1999 and 2000–2003, 5/10
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and 2/10, respectively, had changed insti-
tutions or were deceased by 2006 (Table
2) [9].

Counting the names and affiliations
of authors in each non-review paper in
Nature and Science is easy and carries
negligible measurement error. Construct
validity is more problematic. Overall,
these two journals publish 22% of the
most-cited articles across all scientific
fields, but this varies from 54% in 'Immu-
nology'  to less than 7% in eight of a total

of  21  scientific  fields  [11].  Moreover,  re-
views are often more-cited than any
'original' article [12,13] and their exclu-
sion may not be justified.

Finally, the number of articles is in-
fluenced by the database used, and says
nothing about their impact [14]. Reward-
ing the publication of more papers regard-
less of impact may end up reinforcing
bulk science, salami publication and least
publishable unit practices [15,16].

Table 1. Nobel winners in Medicine/Physiology for 1997–2006: affiliation at the
time they did the award-winning work and at the time they were given the Nobel Prize

Validity of Times ranking
If properly performed, most scien-

tists would consider peer review to have
very good construct validity; many may
even consider it the gold standard for ap-
praising excellence. However, even peers
need some standardized input data to peer
review. The Times simply asks each ex-
pert to list the 30 universities they regard
as top institutions of their area without
offering input data on any performance
indicators. Research products may occa-
sionally be more visible to outsiders, but it
is unlikely that any expert possesses a

global  view  of  the  inner  workings  of
teaching at institutions worldwide. More-
over,  the  expert  selection  process  of  The
Times is entirely unclear. The survey re-
sponse rate among the selected experts
was only <1% in 2006 (1600 of 190000
contacted). In the absence of any guaran-
tee for protection from selection biases,
measurement validity can be very prob-
lematic. The opinion of graduate recruiters
probably has poor construct validity for
academic excellence, while it does meas-
ure the market impact of education; meas-
urements are provided by a sample of 736
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recruiters with undisclosed response rate
and selection process.

Table 2. Corresponding authors of the 10
most-cited papers published in 1996–1999
and the 10 most-cited papers published in
2000–2003 (citations as of end of 2006)

*No change in affiliation; change in the name of
the same institution. **No change in affiliations, but
change in preference for which affiliation is listed more
prominently in Essential Science Indicators records.

The international character of an in-
stitution is an interesting aspect, but its
construct validity for determining excel-
lence is unknown. International character
probably reflects resource, administrative
and legislation issues. Institutions offering
competitive packages may recruit more
international faculty from those with lim-
ited resources. International faculty and
student  enrollment  may  also  be  dictated
largely by local or national regulations
(e.g. allowed teaching languages). En-
rollment of students from foreign coun-
tries in particular may often reflect the
tuition  system  or  the  wealth  of  recruited
international students (e.g. if foreigners
pay higher fees) rather than true diversity,

let alone excellence. In general, student
applications and recruitment are deter-
mined by a complex array of factors that
only distally reflect excellence [17], and
sometimes they may be negatively corre-
lated with excellence in research (e.g. at
least one study in Canada has found that
high research output of a university dis-
courages student applications [18]). The
optimal student to faculty ratio is difficult
to generalize across different disciplines
and settings. Finally, the quality of the
measurements for such international data
is also not transparent.

The total number of citations has
much better construct validity for address-
ing scientific impact than total number of
papers. Even though citations are not al-
ways reflective of approval of a scientific
work, they do reflect its contribution to
scientific debate. However, one should
carefully adjust for scientific field. More-
over, differences across citation databases,
errors in automated citation counts [19],
self-citation, different citation rates across
scientific fields [14], and non-
standardized handling of group authorshi
papers [20], pose some measurement error
limitations Using citation databases re-
quires careful cleaning of th raw data and
there is no hint that Times undertakes an
such cleaning.

Agreement in international rankings
In 206, the Shanghai and Times lists

shared only 133 uni versities among their
top 200s. Some discrepancies ar notorious
(Figure  1):  four  of  the  top  50  on  the
Shangha list did not even make the top
500 of the Times list, an several top Times
choices disappeared on the Shangha list
(Table  3).  Some  of  the  discrepancies  re-
flect the fac that The Times does not con-
sider institutions that have n undergradu-
ate education (e.g. UCSF and Rockefeller)
However, discrepancies extend well be-
yond this differ ence (Table 3).
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Figure 1. Correlation between Shanghai and Times ranking systems.
Data are considered for the top 500 universities in the Shanghai and Times systems. Cross marks denote universities
ranked outside illustrated rank positions in either system. Note that for Shanghai it is common for several universities
to have the same aggregate score and thus share the same rank (the median value of the span of ranks involved).

As both systems claim to measure institu
tional excellence (even with different in-
dicators), the lac of better concordance is
disquieting.

Other options
A brief discussion of some other

rankings may offer addi tional insights.
Some ranking systems evaluate institu

tional web presence [21]. However, web
connectivity doe not necessarily reflect
educational or research excellence and it
is search-engine dependent. Moreover,
any effort t appraise the relevance, quality,
source, or purpose of we links is difficult.
At best, cyber-presence is an experimenta
ranking method.

Table 3: Examples of marked discrepancies in Shanghai vs Times rankings

Institutions are also ranked on re-
search funding. This is more popular for
national-level rankings, e.g. in Canada
'RESEARCH Infosource' publicizes a list

whose highlight is 'The $100 Million
Club' [22]. Comparisons of institutions in
countries with different opportunities are
unfair and different disciplines attract very
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different funding [23]. Even within the
same country, high funding could actually
signal low quality, if not accompanied by
proportional achievements. A fundamental
question is whether funding is a means to
a goal or the goal itself. In addition, attri-
bution of funding entails decisions on
whether funding to affiliated hospitals or
research institutes should be attributed to
the main institution/university, whether all
sources of funding should count or just
competitive sources, and how to count
collaborative multi-institutional grants.

Hybrid systems have also emerged.
Newsweek [24] published its own set,
largely amalgamating the Times and
Shanghai rankings. Such high-visibility
hybrids prove the attractiveness of ranking
exercises, but also their glaring sloppi-
ness. Table 4 summarizes the extent of
problems in construct and measurement
validity for various components of the
systems discussed above.

Generic issues in institutional rank-
ings

Adjustment for size
Most of the ranking indicators dis-

cussed above depend on institution size.
Larger institutions may have more papers,
citations, award-winning scientists, stu-
dents, web-links and funding. Size plays a
minor role in the calculations used for the
Shanghai and Times lists. For the Shang-
hai list, 10% of the weight addresses insti-
tutional size. For the Times list, only cita-
tions are adjusted for faculty numbers.

Normalization is potentially con-
ceivable for analyses at the country level
[25], where adjustments can be made for
population or wealth indices that are well
standardized internationally. Conversely,
there are no internationally standardized
data on 'size' of institutions. It is unknown
how exactly the Shanghai and Times lists
make adjustments (raw data are not pub-
licly available).

Table 4. Construct validity for excellence and measurement validity of discussed
ranking systems

-, Poor; +, low/modest; ++, good; +++, very good; ?, unknown (insufficient detail provided on the reliability
of databases).
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Even if one assembles faculty quotas
worldwide, definitions differ. Definitions
vary even across schools in the same uni-
versity. Harvard lists 10674 medical fac-
ulty staff, but only 2497 faculty staff for
all other schools combined [26]. Compari-
sons across institutions in different coun-
tries are tenuous. Finally, excellence is not
necessarily linearly proportional to num-
ber of faculty, but may be also affected by
availability of support staff and infrastruc-
ture. Redundancy, attainment of critical
mass and multiplicative effects of collabo-
ration are difficult to model.

Defining the institutions
Definition of the institutions to be

ranked is not always straightforward. The
size and nature (types of scientific fields
included and their relative representation)
of an institution varies depending on
whether it is split or not to subunits and
affiliates. For example, the University of
California or the University of Illinois
comprise many campuses each, and there
are a large number of Max Planck Insti-
tutes. For medicine in particular, hospitals
are the main components of a university,
but not all hospital work originates from
university faculties. Merging (or not) hos-
pitals with their universities unavoidably
changes rankings. The same applies to
affiliated research institutes and spin-offs.

Averages and extremes
Any institution is a conglomerate of

schools, departments, teams, and single
scientists working in very different fields.
An aggregate ranking may not do justice
to the constituent parts. This is a form of
the well-known ecological fallacy: the av-
erage misrepresents its components. If an
institution is comprised of two depart-
ments with grades of 10/10 and 0/10, the
average (5/10) grossly misrepresents both
departments.

Some indices measure either the
overall performance (e.g. number of pa-
pers or citations – either total or average
per faculty), while others focus on the ex-

tremes of the distribution (e.g. Nobel win-
ners, highly-cited researchers, top 1%
most-cited papers). Both types of informa-
tion may be useful, depending on what we
want  to  know.  Finally,  the  description  of
extremes may need to consider not only
the best extremes, but also the worst ex-
tremes (e.g. researchers convicted of
fraud, faculties with no or minimal cita-
tions, uncited papers).

None of the existing international
ranking systems aims at quantifying the
intra-institutional diversity in perform-
ance. This is a loss of significant informa-
tion that would be more helpful in provid-
ing constructive feedback to institutions.
Diversity becomes even larger when we
consider between-scientist variability
within the same institution.

Adjustment for field
Many indices depend on the scien-

tific field. For example, according to the
Thomson  ISI  classification  of  fields  (n  =
21) [9], 'Clinical Medicine' journals pub-
lish 20 times more papers that cumula-
tively receive 50 times more citations than
'Economics/Business' journals [9]. Only
0.15% of papers in 'Mathematics' receive
over 100 citations within a decade from
their publication, while this happens to
10% of papers in 'Molecular Biology' [9].

The Shanghai list recently devel-
oped a system for separate rankings in
each of five fields [1]. This highlights the
problems with superficial field adjust-
ments. Grouping is arbitrary: Natural Sci-
ences and Mathematics, Engineering/
Technology  and  Computer  Sciences,  Life
and Agricultural sciences, Clinical Medi-
cine and Pharmacy, and Social Sciences;
Arts and Humanities and Psychol-
ogy/Psychiatry are excluded. Ranking cri-
teria are similar to the overall ranking,
with some modifications, e.g. considera-
tion of number of articles in 'top' high-
impact journals per field, instead of arti-
cles in Nature/Science. 'Top' journals are
determined based on impact factors, but
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these are not comparable across the many
disciplines amalgamated into the five lar-
ger  fields.  For  example,  the  discipline  of
'Agriculture, Soil Science' (highest journal
impact factor 2.414) is merged into the
same large field as 'Immunology' (highest
journal impact factor 47.400) [9]. More-
over,  the  distribution  of  citations  for  arti-
cles in any journal is left-skewed, with
20% of the articles taking 80% of the cita-
tions, so impact factor is a modest corre-
late of specific article impact [27].

How many scientific fields are
there?  Each  of  the  21  fields  of  Thomson
ISI  [9]  includes  many  sub-fields  that  are
occasionally quite different among them-
selves. Other classifications get somehow
different results. Based on citation net-
work analyses, W Bradford Paley and col-
leagues recently described 23 main fields
that  contain  776  different  scientific  disci-
pline nodes [28]. Even once we agree on
how to split fields, there is still no consen-
sus on how exactly to adjust for field in
conglomerate appraisals of complex insti-
tutions.

Furthermore, in existing conglomer-
ate rankings, institutions focusing in only
one or a few fields only are under-ranked,
even though this focus may be inherent in
their mission. Finally, some indicators are
rather meaningless for select fields (e.g.
number of journal publications or journal
citations for arts and humanities).

Measurement time frame
Many  useful  indices,  such  as  cita-

tion impact, require a time distance to be
determined. As we discussed above, if this
time distance is long, the measurement
may be largely irrelevant to the current
status of an institution. This is probably
less of a concern for very large institutions
with long traditions. The recruitment or
loss of a few influential scientists or teams
will not change their overall picture much.
Mathematical sociology simulations show
that large groups persist for longer, if they
are capable of dynamically altering their

membership, while smaller groups thrive
when their composition remains un-
changed [29]. For the majority of smaller
institutions, modest changes may have a
major impact over time.

Credit allocation
The time frame is one of the pa-

rameters influencing what institution
should get credit for what. As we showed
above, credit allocation for prestigious
award winners and influential scientists
depends on whether we focus on where
they did their work vs where they work
currently. Another major issue is how to
assign credit for tasks that require collabo-
ration between multiple scientists and in-
stitutions. For example, among two
equally-cited papers, a paper authored by
investigators in 100 institutions counts
100 times more in the Times calculations
than a paper from a single institution.
There is no consensus on whether this im-
balance should be corrected and, if so,
how. Credit allocation is also be influ-
enced by institutional definition (dis-
cussed above).

Table  5  summarizes  the  extent  of
problems arising from issues of average vs
extremes focus, field adjustment, meas-
urement time frame and credit allocation
in Shanghai and Times.

Discussion
Current international rankings re-

flect a naive wish to summarize in a con-
venient way processes that are very inter-
esting to study, but also extremely com-
plex. Excellence is important to define,
measure, interpret and improve. However,
wrong appraisals may lead to inappropri-
ate characterizations and corrective ac-
tions. The serious limitations of these ex-
ercises should be recognized. Current in-
ternational rankings seem too poor to car-
ry serious scientific credibility.

As ranking exercises acquire influ-
ence for funding, institutions and scien-
tists may seek to excel in the specific cri-
teria requested for excellence. The exist-
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ing ranking criteria could actually harm
science and education. For the Shanghai
list, most institutions will be unable to at-
tract more Nobel and Fields awards or top
highly-cited scientists or even increase
their presence in Nature and Science,
while inflating publication numbers with
junk science is easy. For the Times list,
some of the 'international character' crite-
ria would encourage global brain drain
[30]. All criteria that fail to properly ad-
just for institutional size favor the creation
of mega-size universities with unknown
consequences. Large centers of excellence
may accelerate some research with the
accumulation of global talent, but may
drain academic institutions where they are
more badly needed as vehicles for social
improvement and innovation [31].

Some of the same problems exist
even for country-level appraisals [32], but
measurement problems are more manage-
able. Detailed discussion of national eval-
uation systems is beyond our intention.
Nevertheless, for some countries, evalua-
tion agencies accumulate relatively stan-
dardized, clean information and some also
use adjustments – with the caveats dis-
cussed above. Still, several popular na-
tional ranking systems have major impact
despite clearly spurious methods. One ex-
ample  is  US  News  and  World  Reports,
whose highly visible rankings have been
criticized repeatedly [33-36]. Even na-
tional systems with more careful methods
and meticulous (even burdensome) data
collection have been attacked [18,36].

Table 5. Focus on extremes of excellence vs averages, appropriate field adjust-
ment, time frame of measurement and credit allocation problems of Shanghai and Times
ranking systems

*Whether excellence is appraised based on the extremes or the average of the distribution of performance.
**Indicators pertain to the whole institution, so they are average indicators, but as per Table 4 they are un-

likely to be more than low/modest
indicators of excellence.
***Decisions need to be made regarding allocation of credit for multi-authored papers, variable credit accord-

ing to authorship position etc

Conclusion
Despite the failure of current inter-

national ranking systems, reliable infor-
mation on specific performance indices
may be useful, if properly analyzed and
interpreted. In general, validity may de-

crease as we move from appraising single
scientists, to appraising teams, depart-
ments, schools, and whole institutions,
and problems are maxi mized when we
cross national boundaries.
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Therefore, we think that focused ap-
praisals of single scientists and teams
should take precedence over overarching
appraisals of institutions. For international
institutional appraisals, information can be
improved by global collaboration to stan-
dardize data on key aspects of universities
and other institutions. However, remain-
ing deficits in the quality and unavoidable
inconsistencies in the definitions of the
collected information should be transpar-
ently admitted and their possible impact
should not be underestimated. Evaluation
exercises should aim at describing accu-
rately the existing diversity rather than
force spurious averages and oversimpli-
fied rankings. All performance indices
should be interpreted strictly for what they
stand. Finally, as probably no measure-
ment has perfect construct validity for the
many faces of excellence, efforts to im-
prove institutions should not focus just on
the numbers being watched.
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A META-ANALYSIS OF N-ACETYLCYSTEINE IN CONTRAST-
INDUCED NEPHROTOXICITY: UNSUPERVISED CLUSTERING

TO RESOLVE HETEROGENEITY
1Gonzales D.A., 1Norsworthy K.J., 1Kern S.J., 1Banks S., 2Sieving P.C.,

3Star R.A., 1Natanson C., 1Danner R.L.
1Critical Care Medicine Department, Clinical Center,
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2National Institutes of Health Library, National Institutes of Health, USA

3Division of Kidney, Urologic, and Hematologic Diseases, National
Institute of Diabetes and Digestive and Kidney Diseases, National

Institutes of Health, USA

Meta-analyses of N-acetylcysteine (NAC) for preventing contrast-induced nephrotoxicity (CIN) have
led to disparate conclusions. Here we examine and attempt to resolve the heterogeneity evident
among these trials.
Two reviewers independently extracted and graded the data. Limiting studies to randomized, con-
trolled trials with adequate outcome data yielded 22 reports with 2746 patients.
Significant heterogeneity was detected among these trials (I2 = 37%; p = 0.04). Meta-regression anal-
ysis failed to identify significant sources of heterogeneity. A modified L'Abbé plot that substituted
groupwise changes in serum creatinine for nephrotoxicity rates, followed by model-based, unsuper-
vised clustering resolved trials into two distinct, significantly different (p < 0.0001) and homogeneous
populations (I2 = 0 and p > 0.5, for both). Cluster 1 studies (n = 18; 2445 patients) showed no benefit
(relative risk (RR) = 0.87; 95% confidence interval (CI) 0.68–1.12, p = 0.28), while cluster 2 studies
(n = 4; 301 patients) indicated that NAC was highly beneficial (RR = 0.15; 95% CI 0.07–0.33, p <
0.0001). Benefit in cluster 2 was unexpectedly associated with NAC-induced decreases in creatinine
from baseline (p = 0.07). Cluster 2 studies were relatively early, small and of lower quality compared
with cluster 1 studies (p = 0.01 for the three factors combined). Dialysis use across all studies (five
control, eight treatment; p = 0.42) did not suggest that NAC is beneficial.
This meta-analysis does not support the efficacy of NAC to prevent CIN.

Background
Since its development, meta-

analysis has become a powerful tool for
informing clinical practice. Performed
correctly, meta-analysis is superior to a
purely narrative approach of summarizing
medical research. As such, robust conclu-
sions may sometimes be reached from se-
rial, otherwise underpowered small stud-
ies [1,2]. Nonetheless, there are substan-
tial limitations and pitfalls in meta-
analysis. Publication bias, reliance on sub-
jective summary results rather than indi-
vidual patient data and the mishandling of
important heterogeneity can all lead to
erroneous conclusions [1-8]. This possi-
bility is underscored by the occasional
lack of concordance between meta-
analyses and subsequent large random-
ized, controlled trials [3,9].

Over the past decade, the efficacy of
N-acetylcysteine (NAC) for preventing
contrast-induced nephrotoxicity (CIN) has
been explored in more than 60 clinical
studies [10-71], 12 meta-analyses [72-83]
and two comprehensive analyses of pub-
lished meta-analyses [84,85]. Of the meta-
analyses,  some  declared  that  NAC  is
beneficial [72-78] while others determined
that the data are inconclusive [79-83].
Significant heterogeneity was detected in
all of the meta-analyses that specifically
tested for it and meta-regression and other
approaches have failed to resolve or pin-
point  the  cause  of  the  heterogeneity.  This
much-studied example, where meta-
analysis may have increased rather than
decreased clinical ambiguity, provides an
opportunity to better understand and dis-
sect complex heterogeneity problems in
meta-analysis.
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We assembled a meta-analysis of
NAC efficacy in preventing CIN. Like
previous attempts, we encountered sig-
nificant heterogeneity that was not ex-
plained using a comprehensive meta-
regression approach. A modified L'Abbé
plot [86] followed by the application of a
model-based, unsupervised clustering al-
gorithm [87] resolved the trials into two
significantly different populations. Clini-
cal practices aimed at preventing CIN are
discussed and recommendations are made
regarding future trials of NAC.

Methods
This meta-analysis was completed

in accordance with the Quality of Report-
ing of Meta-analyses (QUOROM) state-
ment [2].

Literature search
We searched MEDLINE (PubMed

and Dialog), EMBASE, International
Pharmaceutical Abstracts, Derwent Drug
File, Adis R&D Insight, Adis Clinical Tri-
als  Insight,  Biological  Abstracts  and  CI-
NAHL (OVID), the Web of Science and
The Cochrane Library. Searches included:
controlled vocabulary for acetylcysteine,
contrast media/adverse, toxic and poison-
ing effects; free text for acetylcysteine and
contrast; and MeSH terms acetylcysteine
and contrast media. Retrieved records
from  the  Cochrane  CENTRAL  file  were
re-checked in Web of Science to identify
subsequent publications. Search dates
were from the inception of the databases
until September 30, 2004. Conference
proceedings from the American Society of
Nephrology, National Kidney Foundation,
American Heart Association, American
College  of  Cardiology,  Society  of  Inter-
ven-tional Radiology, Radiologic Society
of  North  America  and  International  Soci-
ety of Nephrology were also reviewed
over the past five years. There were no
restrictions on language or publication
status. Over 450 citations and abstracts
were screened by two authors to assemble
a preliminary set of possibly relevant re-

ports. New publications after September
30, 2004 were periodically monitored us-
ing the same search criteria up to March 1,
2007.

Selection criteria
Studies were limited to prospective,

randomized, controlled trials (PRCTs) in-
vestigating  the  efficacy  of  NAC  in  pre-
venting CIN. Trials with confounded,
non-concurrent or otherwise improperly
constructed control groups were prospec-
tively excluded from further analysis.
Outcome data were solicited from the au-
thors if not found in the publication. Trials
that still lacked outcome data necessary
for planned analyses were excluded.

Quality assessment, data retrieval
and clinical endpoints

Two of the authors evaluated each
trial using the Jadad scoring device, under
unmasked conditions [88]. Each PRCT
included in the analysis scored at least 1
on the five-point scale, with higher scores
indicating greater trial quality. Data were
extracted independently into a standard-
ized form. Results were compared and
disagreements were resolved by discus-
sion. The primary outcome measures were
the development of CIN as defined in the
studies [10-31] and change in creatinine

Cre). The occurrence of acute kidney
injury requiring dialysis was recorded.
When not reported in the publication, we
contacted the authors for post-contrast  di-
alysis information.

Meta-analysis and heterogeneity
testing

Treatment effects were quantified
by relative risk (RR) using a random-
effects model (Comprehensive Meta-
Analysis, Biostat Inc, Englewood, NJ).
Statistical heterogeneity was assessed by
means of a Mantel-Haenszel derived
Cochran's Q statistic and associated I2

value. Cochran's Q is used to test the null
hypothesis that all treatment effects are
equivalent [89]. Calculated from the Q-
statistic and degrees of freedom, I2 repre-
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sents  the  proportion  of  treatment  effect
variation owing to trial heterogeneity,
rather than simple sampling error
[4,89,90]. Statistical heterogeneity is pre-
sent when this variation in results exceeds
the amount expected from chance alone.
The quantitative pooling of such studies
may lead to erroneous conclusions [4].

Publication bias and meta-
regression analysis

Evidence of publication bias was
formally tested using multiple methods
including those of Begg and Mazumdar
[6], Egger et al. [5] and Higgins and
Thompson [4]. Standard meta-regressions
of the effect size expressed as log RR
were performed against trial factors in-
cluding publication date, size and Jadad
score. Well-known patient-related risk
factors associated with increased rates of
CIN were also evaluated by meta-
regression including mean age, diabetes
mellitus (%), gender (% female), mean
contrast volume and mean baseline creati-
nine concentration [91-94]. Likewise, total
NAC  dose  was  examined  for  its  relation-
ship with outcome. A separate meta-
regression examined the log odds of de-
veloping CIN in the treatment versus the
control groups. This was used to detect
whether NAC efficacy was affected by the
rate of CIN in the control population
[95,96]. All meta-regressions were
weighted by the inverse variance of each
study.

Jackknife-k sensitivity analysis,
modified L'Abbé plot and unsupervised
clustering: detection of trial subpopula-
tions

A sensitivity analysis for heteroge-
neity was completed by means of a jack-
knife-k [97] procedure in order to detect
studies that contributed most to heteroge-
neity. A pre-specified p-value greater than
0.2 for Cochran's Q statistic and an I2 of
less than 10% indicated homogeneity.

Every possible one-, two- and three-study
combination was removed.

The method of L'Abbé et al. [86]
was used to visualize heterogeneity in our
set of trials. As originally described, the
L'Abbé plot graphs the control group out-
come  rate  along  the x-axis and the treat-
ment group outcome rate along the y-axis
for each trial. To correct for differences in
the  definition  of  CIN  across  studies,  we
modified the L'Abbé plot by substituting

Cre, a continuous variable, for the CIN
rate. Compared with a standard L'Abbé
plot (data not shown), the modified plot
was  similar,  but  was  better  at  separating
studies that were low and high contribu-
tors to heterogeneity.

We then analyzed our modified
L'Abbé plot using an unsupervised, mod-
el-based clustering method that creates a
best-fit Gaussian model and finds the
number of clusters that maximize the
Bayesian information criterion. All mem-
bers of the data set are then classified us-
ing iterative expectation-maximization
methods and group membership likeli-
hoods  are  calculated  [87].  The  study  and
patient characteristics of each cluster were
then compared using Wilcoxon rank sum
tests. The decomposed Breslow-Day test
was used to determine whether the identi-
fied clusters had significantly different
treatment effects.

Results Trial flow
The literature search identified 45

clinical studies investigating NAC to pre-
vent CIN (Figure 1). Ten studies were ret-
rospective [32-41]. Three studies were
prospective but not  randomized  [42-44].
Five  studies   were  removed  owing  to  a
lack of placebo controls [45-49]. Three
studies were excluded because CIN was
not clearly defined [50-52]. One abstract
was excluded because discrepant outcome
results  reported  in  the  abstract  and  a  sub-
sequent meta-analysis could not be re-
solved [53].
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Figure 1. Study selection flow diagram.

One study  was  removed owing  to  a
confounded design, where treated patients
received more fluid compared with con-
trols[54].

Additional information required for
analysis was requested from trial authors;
when unsuccessful  in  the  case  of  one  ab-
stract [18], data were extracted from other
meta-analyses. We included the more
complete, updated data from manuscripts
that were published after our cutoff date
[55-57] if these studies had been available
in the form of abstracts [19-21] before
September, 2004.

Table 1 lists the characteristics of
the 22 trials meeting our prospective se-
lection criteria [10-31]. Figure 2 shows a
forest plot ordered by time of publication,
with RR and confidence intervals (CIs) of
developing CIN if treated with NAC. A
summary statistic is not shown owing to
the significant heterogeneity (I2 = 37%; p
= 0.04) that precluded the pooling of these
trials.

Publication bias and meta-
regression analysis

Although non-significant (p  0.11,
but p > 0.05 when applying any one of the
three methods used for analysis), a visual

inspection of a funnel plot suggested pub-
lication bias with four studies [10, 11, 14,
25] contributing most to the apparent
asymmetry  (shown  with  open  circles  on
the left-hand side of Figure 3). An exten-
sive meta-regression analysis of patient
and study characteristics found no study-
specific characteristic (publication date,
size, quality as measured by Jadad score
or total NAC dose) or patient-related cha-
racteristic (age, diabetes, gender, contrast
volume, baseline creatinine or CIN event
rate in the control group) that significantly
co-varied with NAC efficacy (Table 2).

Sensitivity analysis
A jackknife-k sensitivity analysis

[97] identified 10 studies that decreased
heterogeneity when individually removed
(right-hand side of Figure 4). Removal of
any one of the remaining 12 studies in-
creased heterogeneity (left-hand side of
Figure 4). The four small studies
[10,11,14,25] that individually contributed
the most to heterogeneity are shown as
open circles in Figure 4 (circle size is pro-
portional to inverse variance).

Removal of any single study or all
possible two-study combinations failed to
adequately resolve heterogeneity.
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Table 1. Study Patient Characteristics
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Table 1. Study Patient Characteristics (Continued)

SCr, serum creatinine; BSCr, baseline serum creatinine; CT, computed tomography; LHC, left heart catheterization;
PCI, percutaneous coronary intervention; PA, peripheral angiography; Jadad score, measure of study design quality
(0 is  the weakest,  5 is  the strongest);  NAC, N-acetylcysteine;  NA, not applicable;  bid,  twice daily;  tid,  three times
daily; IV, intravenous; h, hour; D5NS, 5% dextrose plus normal saline; 0.9%, normal saline; 0.45%, half-normal
saline.

* CIN; Contrast-Induced Nephrotoxicity
NAC; N-acetylcysteine

Figure 2. Forest plot of twenty-two studies meeting inclusion criteria for meta-
analysis.
Studies are ordered by date of publication. Lines represent 95% CIs. Box sizes represent the weight (by inverse vari-
ance) of each trial. Note a trend over time towards no effect. No summary statistic is shown owing to excessive het-
erogeneity.
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Figure 3. Funnel plot of precision versus log RR.
Log RR of developing CIN is plotted versus precision for each of the 22 studies in this meta-analysis. Four studies
later identified as contributing most to heterogeneity are noted with open circles and are seen to produce asymmetry
in the plot. The summary log RR for all 22 studies is denoted by the open diamond.

Table 2. Meta-regression of study and patient factors

*A negative correlation coefficient implies more benefit as the tested independent variable increases.

In contrast, the removal of multiple three-
study combinations (combinations
[11,14,25] [10,11,14] [11,14,21] and
[11,14,17]) reached our pre-defined target
for homogeneity (after the removal of any
one of the three-study groups above, I2

9.5% and p  0.34). These four three-
study groups represent only 7.9%, 9.4%,
12.0% and 13.7% of the entire study pop-
ulation, respectively. Modified L'Abbé plot
and unsupervised clustering analysis

A modified L'Abbé plot of creati-
nine change in controls versus creatinine
change in NAC-treated subjects for all 22
studies is shown in Figure 5A. The no-
effect line is plotted for reference. Most
trials grouped together symmetrically
around the no-effect line, with the excep-
tion of four very beneficial, relatively
small studies [10,11,14,25].
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Figure 4. Jackknife sensitivity analysis.
Studies are ordered from top to bottom by their effect on heterogeneity when removed one at a time from the

set of 22 studies. Removing any of the 10 studies at the top of the plot decreases heterogeneity, while removing any
of the 12 studies at the bottom of the plot increases heterogeneity. The four studies that individually contributed the
most to heterogeneity are shown as open circles. Circle size is proportional to the inverse variance.

These same four studies had caused
the appearance of asymmetry in the funnel
plot and were associated with heterogene-
ity by jackknife-k analysis. As suggested
by the L'Abbé plot, a box plot (Figure 5B)
of creatinine change clearly shows that
these four studies have relatively large
creati-nine increases in control patients (p
= 0.02; open boxes on the left-hand side)
and relatively large creatinine decreases in
NAC-treated patients (p = 0.07; open box-
es on the right-hand side).

Using a model-based, unsupervised
clustering approach [87], our modified
L'Abbé plot defined two different sub-
populations of trials within the overall me-
ta-analysis (Figure 6A). Dividing the 22
PRCTs based on their assignment to clus-
ter 1 (18 studies, 89% of patients)
[12,13,15-24,26-31] or cluster 2 (four stu-
dies, 11% of patients) [10,11,14,25], these
two sets  of  trials  were  found to  have  sig-
nificantly different treatment effects (p <
0.0001) and both were internally homoge-
neous (Figure 6B).
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Figure 5. Changes in creatinine across all trials.
A: Modified L'Abbé plot of change in creatinine from baseline to study endpoint in the control arm (x-axis)

versus NAC treatment arm (y-axis) of each study. Studies are weighted by inverse variance (i.e. larger symbols repre-
sent larger studies with less variability). Open circles denote cluster 2 studies [10, 11, 14, 25].

B: Box plot of change in creatinine from baseline to study endpoint in the control arm and NAC treatment
arm of each study. Boxes represent the 25th, 50th and 75th percentiles. Whiskers are 5th and 95th percentiles. Dashed
lines show the mean of each group. Open squares denote cluster 2 studies.

Group membership likelihoods were
greater than 90% for the 18 studies as-
signed to cluster 1 and greater than 99%
for the four studies assigned to cluster 2.
Cluster 1 studies (2445 patients) showed
no benefit from NAC administration to
prevent CIN (RR = 0.87; 95% CI 0.68–
1.12, p = 0.28). Cluster 2 studies (301 pa-
tients) indicated a large benefit from NAC
treatment (RR = 0.15; CI 0.07–0.33, p <
0.0001). The four highly beneficial trials
in cluster 2 all employed oral NAC at low
or moderate doses and in this regard were
not different in design from some larger
trials that grouped with cluster 1. Like-
wise, cluster 2 patients received iopro-
mide, ioxilan or iopamidol, contrast
agents which did not appear to explain the
large apparent benefit of NAC in these
studies. However, cluster 2 studies were
published earlier, are smaller in size and
of lower quality as measured by Jadad
scores (Table 3; p = 0.01, three study cha-
racteristics combined). Notably, control
subjects experienced more CIN in cluster
2 compared with cluster 1 trials (31% ±
10% versus 12% ± 6%; p = 0.03). These

increased episodes of CIN in cluster 2
were not associated with any consistent
pattern of patient-related characteristics
that increase risk for CIN (Table3).

Power analysis
A power analysis was performed us-

ing the point estimate of the treatment ef-
fect  in  cluster1  trials  (RR = 0.87)  to  pro-
vide the most conservative estimate of the
size of a trial necessary to show a signifi-
cant effect. A single PRCT comparing
NAC treatment with control subjects, in a
balanced  design,  would  need  to  enroll  32
200 patients in order to have an 80%
chance of showing a significant benefit of
NAC to prevent CIN at the p < 0.05 level.
This  assumes  that  the  diagnosis  of  CIN
would be based on similar cutoff values
for a change in creatinine [10-31].

Dialysis events after contrast
The occurrence of dialysis was ex-

amined in the 22 trials meeting our inclu-
sion criteria (n = 2746). A total of 13 pa-
tients received dialysis post-contrast (con-
trol n = 5, NAC-treated n = 8; p = 0.42)
with no difference in the use of dialysis in
cluster 1 (control n = 4, NAC-treated n =
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8; p = 0.26) and cluster 2 (control n = 1,
NAC-treated n = 0; p = 1.0) between the
two treatment arms. NAC treatment
showed no evidence of being protective

using the clinical endpoint of dialysis
events (RR = 1.42; CI 0.46–4.39, p =
0.54).

Table 3. Comparison of cluster 1 and cluster 2 studies (mean ± SD)

† Wilcoxon rank sum test

Figure 6. Cluster analysis based on changes in creatinine.
A: Modified L'Abbé plot showing the results of model-based, unsuper-vised cluster analysis. Unlike Figure 5A, stud-
ies are unweighted for easier visualization. Cluster analysis (see the Methods section) applied to the 22 studies found
two distinct populations of trials. Crosshairs and circles denote the mean ± SD of each cluster.
B: Aggregate NAC treatment effect and heterogeneity analysis of each cluster. The entire group of 22 studies had
unacceptable heterogeneity (I2 = 37%; p = 0.04) making the summary point estimate unreliable (not shown). Cluster
1 (n = 18; 2445 patients) is homogeneous and shows no benefit (RR = 0.87; 95% CI 0.68-1.12, p = 0.28). Cluster 2
(N = 4; 301 patients) is also homogeneous and indicates that NAC is very beneficial (RR = 0.15; 95% CI 0.07-0.33, p
< 0.0001).

Examination of new studies pub-
lished after our cut-off date

From September 30, 2004 to March
1, 2007, 14 clinical trials of NAC in CIN
were published [58-69]. Nine studies [58-
64,70,71] met our prospective inclusion
criteria. Like our meta-analysis of 22
PRCTs, these nine trials (1151 patients)
had significant heterogeneity (I2 = 56.0%;
p = 0.03). When the nine studies were
added to our meta-analysis, significant
heterogeneity was again observed (I2 =

40.9%; p = 0.01). Our model-based, unsu-
pervised clustering approach showed that
eight of these trials [58-63,70,71] grouped
with cluster 1 with a probability of group
membership of more than 94% for each
trial. This updated cluster 1 (26 studies,
3268 patients) had low, non-significant
heterogeneity (I2 = 8.3%; p =  0.34)  and
showed no benefit of NAC for preventing
CIN (RR = 0.90; 95% CI 0.72–1.12, p =
0.35). Cluster 1 and 2 treatment effects



Medical and Biological sciences

EUROPEAN JOURNAL OF NATURAL HISTORY

34

remained significantly different (p <
0.0001).

One study of both high- and low-
dose intravenous NAC in patients with
acute myocardial infarctions [64] did not
group strongly with either cluster (prob-
abilities of group membership: low-dose

arm, 39% for cluster 1 and 61% for cluster
2; high-dose arm, 49% for cluster 1 and
51% for cluster 2). Based on these results,
this study [64] was found to be an outlier
(p < 0.05; Dixon test) [98] compared with
other trials assigned to either cluster 1
or 2.

Figure 6. Hemodialysis risk model.
Relative risk of developing CIN is plotted versus RR of needing hemodialysis, based on hemodialysis data

available from nine studies. Axes are in logarithmic scale. The RR of CIN would have to be less than 0.67 in order
for the RR of hemodialysis not to be on the side of harm (RR < 1).

Hemodialysis risk model
We tested for a correlation between

CIN and the clinically more rigorous out-
come of dialysis. The correlation was
weighted by the inverse variance of each
study. Of the 22 trials in our meta-analysis
and the nine more recent studies, hemodi-
alysis events occurred in a total of nine
trials [12,15,16,18-21,58,64]. Figure 7
shows that the RR of CIN, as defined in
each trial, is positively correlated with the
RR of requiring dialysis post-contrast (r =
0.66; p = 0.038). However, the regression
equation is shifted upwards from the line
of identity. For the RR of dialysis to be on
the  side  of  benefit  (RR < 1.0),  the  RR of
CIN would need to be substantially below
one (RR < 0.67 for CIN).  In fact,  observ-
ing a RR of CIN this low in any future
clinical trial is unlikely based on our clus-
ter analysis, because it lies outside the
95% CI for cluster 1. A trial enrolling 32
200 patients, as described in the power

analysis, would also have a moderate like-
lihood of showing a harmful effect of
NAC on the need for post-contrast dialysis
(RR = 1.29).

Discussion
The limited ability of meta-analysis

to address unexplained heterogeneity has
been  explored  in  a  well-known  data  set
that has been subjected to a large number
of previous investigations. CIN is a com-
mon and important complication of diag-
nostic imaging that has a substantial im-
pact on morbidity and mortality [91-94].
While hydra-tion is clearly beneficial in
preventing CIN [99,100], NAC has been
investigated in many trials and subsequent
meta-analyses with no consistent answer
as to its efficacy. This meta-analysis of 22
studies, like previous meta-analyses [72-
83], has demonstrated significant hetero-
geneity. The inconsistency across studies
was systematically explored. Funnel plots
[4-6]  and  a  reiterative  sensitivity  analysis
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[97] both identified subsets of studies that
appeared to be most strongly associated
with this problem. However, a standard
meta-regression approach [1,2,84] failed
to identify a single study or patient-related
characteristic that correlated with or fully
explained variability in the NAC treat-
ment effect. Ultimately, a modified
L'Abbé plot [86] that substituted change in
creatinine, a directly measured continuous
endpoint, for CIN event rates, an all-or-
nothing outcome that was variably defined
across trials, indicated the possibility of
distinct trial subpopulations within the
overall results. Borrowing from our ex-
perience in functional genomics research,
unsupervised, model-based clustering [87]
was applied to demonstrate that the data
set represented two homogeneous, signifi-
cantly different trial populations. This
novel approach allowed us to directly
compare trials that populated each of the
two dissimilar clusters and provided a re-
liable aggregate point estimate for per-
forming a formal power analysis.

NAC prophylaxis for the prevention
of CIN was first introduced in 2000 [10]
and although definitive proof of efficacy
has been elusive, the use of NAC prophy-
laxis has become widespread. NAC trials
have mainly been conducted in stable pa-
tient populations with at least one risk fac-
tor for the development of CIN [10-68].
Small doses of NAC given orally have
been the most frequently investigated re-
gimen despite evidence that the drug is
poorly absorbed and undergoes significant
first-past metabolism [101]. Although vi-
gorous hydration has been demonstrated
as an effective preventive strategy [99],
NAC trials have typically been conducted
using no more than maintenance infusions
(1 ml/kg/h) of half-normal or normal sa-
line [10-31]. Whether the small, non-
significant benefit of NAC in cluster 1 of
our meta-analysis would persist if hydra-
tion were individually optimized is ques-
tionable. Importantly, a large PRCT of

unselected patients undergoing elective
coronary angiography found that normal
compared with half-normal saline reduced
the incidence of CIN almost threefold
[100]. Merten et al. [102] reported a neg-
ligible incidence of CIN in subjects
treated with a sodium bicarbonate infusion
at 3 ml/kg/h before contrast followed by 1
ml/kg/h after contrast. These studies sug-
gest that fluid administration regimens
have a large impact on CIN risk. It is
worth noting that all four highly beneficial
studies in cluster 2 of our meta-analysis
[10,11,14,25] employed protocols specify-
ing half-normal saline infusions at 1
ml/kg/h.

Changes in serum creatinine levels
have invariably been used to diagnose
CIN in trials of NAC. However, serum
creatinine is a poor surrogate marker for
glomerular filtration rate (GFR) because
creatinine is influenced by diet, endoge-
nous production, renal filtration, secretion
and reabsorption [103,104]. Contrast
agents themselves may decrease creatinine
secretion and thereby raise serum cre-
atinine levels, independently of changes in
GFR  [105].  Conversely,  NAC  in  the  ab-
sence of contrast has been shown to de-
crease serum creatinine levels in normal
volunteers [106] and patients [66]. Hoff-
mann et al. [106] detected significant
NAC-induced decreases in serum cre-
atinine that were not associated with simi-
lar changes in cystatin C. As cystatin C is
not secreted by renal tubule cells it may be
a more accurate indicator of GFR
[107,108]. Interestingly, in our meta-
analysis,  three  out  of  the  four  cluster  2
studies [10,11,14] and one cluster 1 study
[17],  shown  by  sensitivity  analysis  to
make a relatively large contribution to he-
terogeneity, all reported substantial NAC-
induced decreases in serum creatinine.
This response to NAC may be a drug ef-
fect independent of changes in GFR.

The four highly beneficial studies
(cluster 2) represent only 11% of patients
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in our meta-analysis. These trials were
significantly different from cluster 1 stud-
ies in that they had early publication dates,
were small in size and of low quality. Fur-
thermore, cluster 2 studies uniformly em-
ployed an inferior hydration regimen that
may have exaggerated any effects of NAC
treatment. Cluster 2 studies were charac-
terized by relatively large serum
creatinine increases in control patients and
similarly large creatinine decreases in
NAC-treated patients.

A power analysis of cluster 1 studies
indicated that 32 200 patients would be
needed in a single PRCT to have an 80%
chance of detecting benefit using defini-
tions of CIN based on serum creatinine.
Importantly, dialysis use was not de-
creased by NAC treatment across the 2746
patients in our meta-analysis. The large
PRCT just proposed would have a moder-
ate likelihood of demonstrating harm as
measured by the more rigorous clinical
endpoint of dialysis. Based on this inves-
tigation, low-dose oral  NAC has not been
shown to prevent CIN and should not be
routinely recommended.

Eight  of  the  nine  new  trials  pub-
lished since we closed our meta-analysis
[58-63,70,71] were found to group with
cluster 1 and support our overall findings.
One  of  the  trials  was  an  outlier  and  not
only reported significant reductions in
CIN rates, but also decreases in dialysis
use and mortality [64]. In this study, very
ill patients with acute myocardial infarc-
tions were treated with intravenous NAC
boluses during angioplasty [64]. As noted
by the authors, these single-center results
require confirmation. As survival im-
proved in their trial, Marenzi et al. specu-
lated about possible benefits of NAC be-
yond the simple prevention of CIN [64].
Alternatively, the relatively high mortality
in control subjects might also be explained
by hidden imbalances created during ran-
domization. In contrast to this highly
beneficial trial, other studies in high-risk

patients undergoing coronary bypass [109]
or abdominal aortic surgery [110] did not
find that intravenous NAC reduced the
incidence of postoperative renal dysfunc-
tion or mortality.

Conclusion
Our meta-analysis does not support

the use of NAC for reducing rates of acute
kidney injury due to intravascular iodi-
nated contrast. In several overly influen-
tial trials showing large beneficial effects,
NAC decreased serum cre-atinine levels,
suggesting possible drug effects inde-
pendent of true changes in GFR. Dialysis
use across all studies occurred infre-
quently, but did not indicate that NAC
was efficacious. Future clinical trials of
therapies to prevent CIN should incorpo-
rate primary endpoints other than change
in creatinine.
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Depression is one of the leading causes of disability in Australia. The cultural and linguistic diversity
of the Australian population poses a significant challenge to health policy development, service pro-
vision, professional education, and research. The purpose of this study is to explore the extent to
which the fact of cultural and linguistic diversity has influenced the formulation of mental health pol-
icy, the conduct of mental health research and the development of mental health services for people
with depression from ethnic minority communities.
The methods used for the different components of the study included surveys and document-based
content and thematic analyses.
Policy is comprehensive but its translation into programs is inadequate. Across Australia, there were
few specific programs on depression in ethnic minority communities and they are confronted with a
variety of implementation difficulties. The scope and scale of research on depression in Ethnic minor-
ity communities is extremely limited.
A key problem is that the research that is necessary to provide evidence for policy and service deliv-
ery is lacking. If depression in Ethnic minority communities is to be addressed effectively the gaps
between policy intentions and policy implementation, and between information needs for policies and
practice and the actual research that is being done, have to be narrowed.

Background
Depression, one of the leading caus-

es of disability worldwide, [1-3] will be
the second largest cause of disability in
Australia by the year 2020 [3]. Suicide,
often related to depression, is the fourth
largest cause of mortality in Australia [3].
The Australian Government recognises
the need to address the issue of depression
[4-7] and several initiatives are under
way, the most notable being beyondblue:
the national depression initiative [8]. The
approach of beyondb-lue is to foster sus-
tainable partnerships among organisations,
agencies, service providers, community
and government sectors, individuals, con-
sumers and caregiv-ers, to promote coor-
dinated activities and to build on existing
strengths in order to address the problem
of depression in the Australian commu-
nity. The purpose of beyondblue is reduce
the burden of depression. However, it is
not clear whether these and other activities
will deal effectively with depression in a

multicultural and multilingual population.
An adequate response to depression in this
context will rely on three broad compo-
nents: a body of mental health and ser-
vices research to guide policy and prac-
tice,  relevant  policies,  and  resources  for
services that translate good policies into
practice. This study reports findings from
a national examination of policy, research
and service delivery in relation to depres-
sion in ethnic minority communities in
Australia.

Australia is home to many ethnic,
religious and language groups. Broad in-
dicators of diversity show that 28% of the
population was overseas-born (15% in a
non-English speaking country) at the time
of the 2001 Census and 16% of the popu-
lation spoke a language other than English
at home. Ethnic minority communities
vary substantially with respect to mean
age, time of migration, language, religion,
type of immigration, along many other
variables. There is also significant social



 Medical  and Biological sciences

EUROPEAN JOURNAL OF NATURAL HISTORY

43

and economic diversity within any par-
ticular ethnic minority community. Diver-
sity poses a significant challenge in the
areas of health service policy, service pro-
vision, professional education and re-
search.

Despite Australia's adoption of mul-
ticulturalism as national policy over the
past 35 years, it is only in the last decade
that mental health services have attended
to the issue of linguistic and cultural di-
versity. Some important developments are
the inclusion, as part of the National Men-
tal Health Strategy, of cultural diversity as
an important component of the National
Standards for mental health service deliv-
ery [9], the establishment of specialist
state transcultural mental health centres,
specialist services for refugees, and the
establishment of a national tran-scultural
mental health network [10]. New models
of care are being explored, for example
bilingual clinical services [11,12]. Such
developments have occurred in the con-
text of the major reform of mental health
systems with the closure of large psychiat-
ric hospitals and the development of
community-based services and more re-
cently, a concentrated effort to engage
general practice in mental health care.

In view of the composition of the
Australian population it is important that
mental health services adequately respond
to the complexity created by the interac-
tions between culture, language and men-
tal health. Cultural factors play a signifi-
cant role in depression (and other mental
disorders), particularly in how the illness
is experienced, the personal meaning of
the illness, clinical manifestations, how it
affects help-seeking and pathways to care,
and in issues such as adherence and re-
sponsiveness to treatment [13-20]. In mul-
tilingual settings, additional concerns re-
late to the problems of translation and the
dynamics of the interpreting process, and
the increased probability of diagnostic er-

ror and poor treatment outcomes
[17,21-24].

Attention to cultural and linguistic
diversity is an important consideration in
tackling the problem of depression in Aus-
tralia. The aim of this study was to exam-
ine the current status of policy, research
and service provision in Australia in rela-
tion to depression and ethnic minority
communities. We explore the extent to
which an appropriate policy framework
has been developed, the extent, nature and
usefulness of Australian-based research,
and the existence of service programs for
depression that are responsive to the needs
of ethnic minority communities.

We do not here advocate for any
particular response to the challenges pre-
sented to the mental health system by the
cultural and linguistic diversity of the
Australian population. (For example, we
do not argue for or against ethno-specific
mental health services.) Our purpose is to
examine the developments in the areas of
policy, research and services that have
occurred in response to the reality of cul-
tural and linguistic diversity since the be-
ginning of the national mental health
strategy.

Methods Policy Analysis
Major  Commonwealth  and  State/

Territory mental health policies and re-
lated documents were examined for their
relevance to mental health system re-
sponses to depression in Ethnic minority
communities. The policies examined are
listed in Table 1. Content analysis (de-
scribed in the Results) was used in exam-
ining them.

Research Analysis
Publications
Medline and Psychinfo searches

were undertaken for publications by Aus-
tralian researchers, including all publica-
tions where any of the authors had an af-
filiation to an Australian institution.
Search terms were combinations of the
following: depression and/or suicide and
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cultural and/or ethnic and/or language
and/or immigrant and/or refugee groups.
The search was limited to publications in
the period 1990 – the starting point for the
national mental health strategy – to 2002,
when the data collection was concluded.
Only original research was included. Pa-
pers were summarised for details related
to depression or suicide.

Higher Degree Theses
Research theses from 1990 onwards

were sought. An internet search was con-
ducted of 30 Australian tertiary institution
libraries using 'advanced' key word search
facilities, where available, for the terms
depression or suicide and thesis. We
counted relevant theses as those describ-
ing in their title a focus on immigration or,
ethnic or language minority groups in
Australia.

Table 1. List of Commonwealth/National and State Policies examined

Databases
The Social Science and Data Ar-

chives (SSDA) [25] held by the Australian
National University, provides information
regarding Australian databases available
for secondary analysis. Databases were
screened to identify those with informa-
tion  potentially  relevant  to  depression  or
suicide and ethnic minority communities.

Further information was sought from the
websites  of  the  Australian  Bureau  of  Sta-
tistics (relating to the Australian Survey of
Mental Health and Wellbeing and the Na-
tional Health Surveys) and the Depart-
ment of Immigration and Citizenship
(DIAC) (formerly the Department of Im-
migration, Multicultural and Indigenous
Affairs), relating to the Longitudinal Sur-



 Medical  and Biological sciences

EUROPEAN JOURNAL OF NATURAL HISTORY

45

veys of Immigrants to Australia. Sixty-
nine databases were admitted to more de-
tailed content analysis of their abstracts
and variables.

Research Funding
Major Australian funding organisa-

tions, including the National
Health&Medical Research Council
(NH&MRC), Australian Research Council
(ARC), VicHealth, HealthWay, and Aus-
tralian Rotary Health Fund were asked to
provide information on their funding pri-
orities and currently funded projects.
Websites and annual reports were in-
spected for relevant information. Docu-
mentation was sought for the five years
prior  to  the  time  of  our  assessment.  All
materials were interpreted and relevant
content aggregated on priorities and cur-
rently funded projects.

Current Research Activities
Two hundred and seventy-seven re-

levant university departments and research
organisations were identified through uni-
versity websites and directories and were
surveyed to supply information on rele-
vant research. Heads of organisa-
tions/departments were invited to send the
questionnaires we supplied to any re-
searchers known to be conducting relevant
work. The questionnaire asked about the
nature of the research; funding support;
collaborations; research team size and dis-
ciplines; involvement of ethnic communi-
ties, caregivers and consumers; location of
the  work;  current  status  of  the  work;  and
publications.

Service Programs and Projects
A nationwide survey was conducted

in  capital  cities  and  major  regional  towns
to identify specific services addressing
depression in ethnic minority communi-
ties. Questionnaires were sent to 1480 or-
ganisations including ethnic community
organisations, mental and general health
service providers, Divisions of General
Practice, public health units, Local Gov-
ernments, Migrant Resource Centres, tran-

scultural mental health services, refugee
and other services. Those identifying a
relevant program on a screening question-
naire were invited to provide more de-
tailed information about potentially rele-
vant  programs  or  projects.  All  survey  re-
sponses  were  examined  as  to  whether  the
programs were specific to mental health,
depression and the level of focus on ethnic
minority communities. Relevant programs
were analysed in relation to reported strat-
egies and activities, barriers, supports,
perceived role in depression in ethnic mi-
nority communities, partnerships and pro-
gram involvement of ethnic communities,
caregivers and consumers.

Results Policies
Preliminary examination indicated

that specialised State 'transcultural mental
health' policies [26-29] provided compre-
hensive policy coverage of issues relevant
to mental health and ethnic minority
communities. It should be noted that poli-
cies were almost invariably concerned
with broad issues of mental health and
illness and did not focus specifically on
depression.  Key  topics  (Table  2)  were
identified from these policies and used to
content analyse each of the major Com-
monwealth and State/Territory mental
health policies. The examination of the
policies indicated a highly variable degree
of attention to issues relevant to ethnic
minority communities.

Against the topics covered by the
transcultural mental health policies,
Commonwealth policies provided a rela-
tively comprehensive coverage of issues.
Areas that were unrepresented or under-
represented included: Providing informa-
tion which supports access; Interpret-
ers/language services; Coordination of
care; Support for ethnic community work-
ers; Data collection; and Service utilisa-
tion. More recent policies (since 1995)
have tended to include a clearer focus on
ethnic minority communities and call for
improvement of the evidence base for all
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forms of mental health activity in relation
to ethnic minority communities.

Table 2. List of issues addressed by State Transcultural Mental Health Policies

At  the  time  of  the  study  there  was
no single policy at the Commonwealth
level dedicated to the mental health of
ethnic minority communities. Reference
to ethnic minority communities in main-
stream policies has been at the most gen-
eral level, and strategies advocated for the
'special needs groups', including immi-
grants and refugees, were often separated
from the main strategy. Approximately
half of the policies examined contain a
brief mention of ethnic minority commu-
nities, often as an 'afterthought', once the
general policy model for the mainstream
community has been developed.

All of the State mainstream mental
health policies make reference to ethnic
minority communities but Victoria, New
South Wales, Western Australia and
Queensland (referred to as 'active states'
below) have sections dedicated to ethnic
minority communities. These same States
have explicit Transcultural Mental Health
policies and have had active involvement

with the Australian Transcul-tural Mental
Health Network, now operating as Multi-
cultural  Mental  Health  Australia.  They
also fund specialist Transcultural Mental
Health services that are dedicated to men-
tal health service improvements relating to
ethnic minority communities. These poli-
cies give clear indications of how services
may be modified to respond appropriately
and effectively to the needs of ethnic mi-
nority communities.

More than the Commonwealth poli-
cies, State policies consider the strategies
by which improvements in service provi-
sion are to be pursued. These strategies
are intended to support the work of local
area-based mental health services in im-
proving services to ethnic minority com-
munities.  Less  well  covered  areas  in  the
State mental health policies in relation to
ethnic minority communities are issues of:
Effectiveness and efficiency; Planning
based on community needs; Community
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education and support; and Data collec-
tion, monitoring and evaluation.

Within the active States the special-
ist transcultural mental health policies rep-
resent a comprehensive statement of the
range of required service improvements
and directions. Apart from offering clear
direction to mental health services, they
focus on community engagement, devel-
opment, and education in relation to men-
tal health, and the inter-linking of mental
health services with community-based or-
ganisations. The specialist transcultural
policies also take advantage of State-
based knowledge and resources in devel-
oping local service improvements.

Despite the existence of a well-
developed policy environment in Australia
in relation to mental health and ethnic mi-
nority communities, there remain substan-
tial problems in policy implementation
[30]. Victoria's Mental Health Services –
The Framework for Service Delivery [31]
identifies this problem as one of motiva-
tion for reform: "...the general lack of ser-
vice response to persons from different
cultural backgrounds comes not so much
from  a  lack  of  knowledge  about  what
should be done but more perhaps from a
lack  of  will  to  do  it....it  is  long  past  the
time when health providers did not have
to ensure that their services are able to be
provided in a culturally sensitive manner."
(p. 28)

Research
Publications
Research on depression within eth-

nic minority communities in Australia is
predominantly in three areas: research on
refugees and asylum seekers (10 studies);
studies related to the post-partum period
(6 studies); and research on suicide (6 stu-
dies). Additional papers dealt with a range
of  relevant  issues,  but  not  specifically  on
depression in ethnic minority communities
(8 studies).

In the period surveyed the most de-
veloped program of depression-relevant

research was that on refugees [32-37].
This work has explored pre- and post-
migration factors associated with psycho-
logical morbidity in addition to informa-
tion on depression, anxiety and post-
traumatic disorders. The second consistent
area of work has been on post-natal de-
pression [38-43], but limited to Arabic-
speaking and Vietnamese-speaking
groups. The subject of suicide received
some attention [44-48], but this work has
been entirely based on suicide rates in var-
ious birthplace populations and no work
has been done on psychosocial factors in
suicide, suicide risk and behaviours.

The remaining eight studies [49-56]
cover different issues, including levels of
depression, correlates of depression, epi-
demiology as part of the National Survey
of Mental

Health and Wellbeing, general prac-
titioner and patient agreement on mental
health status, depression in general prac-
tice patients, effectiveness of training
community workers, depression in women
with young children, adolescents, and in-
ternational students.

Higher Degree Theses
Examination of the 228 identified

theses on depression in Australia since
1990 revealed only five theses (2.2 per-
cent) addressing issues relevant to ethnic
minority communities [57-61].

Databases
Examination of accessible databases

indicated  that  few  were  relevant  for  the
purposes of secondary analyses in relation
to ethnic minority communities and de-
pression. More common were databases
that included information on immigrants'
living conditions in Australia, including
social contacts, family structure, employ-
ment, housing, perceived prejudice, phys-
ical health and a range of migration and
settlement factors. These factors could be
useful to analyse in as far as they can be
considered as determinants (risk and pro-
tective factors) or correlates of depression.
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Most of the data however are old and may
be of more theoretical value than provid-
ing a picture of contemporary issues con-
fronting immigrants. The Longitudinal
Surveys of Immigrants, developed by DI-
AC, may also give some indication of
causal pathways through the possible ex-
amination of associations of variables
across several follow-up data collections,
but these data provide information only
for recent arrivals to Australia.

Research Funding
The assessment of funding priorities

and funded projects revealed that most
funding bodies provided some scope with-
in their statements of priority to for grant
submissions for mental health research on
ethnic minority communities. Currently
funded projects included NH&MRC pro-
jects examining suicide trends, refugee
psychiatric status and service utilization,
and the risk factor profile of the New
South Wales Vietnam-born community;
an ARC grant to study the narratives of
migrants  in  cultural  transition;  and  a
HealthWay grant to examine depression
and mental health promotion within ethnic
minority and indigenous groups. The Vi-
cHealth funding round of 2001 was excep-
tional, supporting eight projects focusing
on selective prevention activities, explor-
ing the building of social capital and con-
nectedness in recently arrived communi-
ties. While not specifically addressing
mental disorders, this funding was based
on the concept of mental wellbeing, and is
essentially indistinguishable methodologi-
cally, from the over $30 million annual
investment in settlement support programs
funded by DIAC, for which evaluation
with respect to mental health is lacking.

Overall, with respect to In the
funded research identified there was a
strong focus on recently arrived groups,
especially refugees. There is little continu-
ing work on the longer-term resident im-
migrant communities, including follow-up
work from studies that have demonstrated

higher rates of suicide in certain immi-
grant groups [44-46,48,62].

Current Research Activities
The final component in assessing

Australian research was a survey of uni-
versity departments and research groups.
The response rate was 33%. From 277
surveyed institutions, only nine relevant
projects were identified. Again there was
a continuation of work on existing themes
of peri-natal depression and asylum seek-
ers. A few studies on health promotion
and mental illness literacy and pathways
to care could potentially contribute much
needed information.

Research Activities Summary
Collectively, the body of research

published and the work currently con-
ducted is very limited in scale and scope.
Little is known about the prevalence of
depression, risk factors and protective fac-
tors,  cultural  concepts  of  depression  and
attitudes to depression, pathways to care,
and uptake and effectiveness of existing
interventions in relation to ethnic minority
communities. For depression in ethnic mi-
nority communities there is effectively no
evidence-base to support mental health
policy development and service design,
and there is virtually no evidence concern-
ing effectiveness of services currently
provided or regarding particular treatment
approaches and models of service.

Service Provision
The response rate to the services

survey was 28%. Overall, 101 programs
were reported to us as being relevant to
ethnic minority communities (from 97 or-
ganisations out of the 422 that responded
to the survey). Among these programs, the
focus on depression or mental health and
ethnic minority communities was variable.
We classified programs according to their
relevance in addressing depression in eth-
nic minority communities (Table 3). Six
programs directly addressed this issue
while 40 were more broadly focused on
mental health in ethnic minority commu-
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nities. Only three mainstream mental
health programs and two depression-
focused programs reported cultural adap-
tations to respond to the particular needs
of ethnic minority groups. Most organisa-
tions targeted multiple communities with
the same program with little evidence of
adaptation. The most frequently targeted
communities were Chinese, Vietnamese,
Spanish-speaking, Italian and Greek – all
of which represent large and longer-term
resident ethnic minority communities in
Australia. This service focus contrasts
sharply with the research focus, which is
very much on recently arrived groups.

We reduced the wide range of in-
formation provided for the 101 programs
that were reported to us by thematic/ con-
tent analysis. Programs were analysed in
terms of barriers, strategies and required
supports, role in addressing depression in
ethnic minority communities, and in-
volvement of ethnic minority consumers
and caregivers and other ethnic minority
community members. Five key themes –
Information Needs, Need for Organisation
and Integration, Resource Needs, Process
Barriers, and Program Focus – were
identified through progressive analytical
coding refinements carried out by one re-
searcher in regular consultation and re-
view with the other researchers.

Various Information Needs were re-
ported by services, including the need for
research that could inform their work. The
most frequent aspect of information needs
was the need for local data, both on com-
munities and on resources related to men-
tal health, including information regarding
demography, social conditions, epidemi-
ology of depression, mental health issues
within ethnic minority communities, the
availability of services and supports, 'best
practice' in service delivery to ethnic mi-
nority communities, 'working' models that
involve ethnic minority communities,
available ethnic and bilingual service pro-

viders, and cultural issues and community
understandings of depression.

Need for Organisation and Integra-
tion involved the establishment and main-
tenance of collaborative links, e.g., be-
tween mainstream health and mental
health services and ethno-specific com-
munity organisations. This included eth-
no-specific organisations providing assis-
tance in the development of culturally ap-
propriate programs, and mainstream or-
ganisations assisting ethnic community
organisations with acquiring funds for
their activities and promoting mental
health activities initiated by ethno-specific
organisations. Ethno-specific organisa-
tions saw a role in advocating on behalf of
ethnic minority communities in relation to
mental health services, program develop-
ment and implementation. Despite the ex-
pressed need for collaborative work, eth-
no-specific services felt that they were not
recognised ass having a 'legitimate place'
within the health care system. On the oth-
er hand, mental health services reported a
lack of coordination in their attempts to
reach ethnic minority communities with
their programs. There was the stated need
for some 'external process' to organise and
support partnership processes, particularly
between ethno-specific organisations and
mainstream mental health services.

General  Practice  was  seen  as  not
sufficiently involved with the broader
community-based initiatives to deal with
mental health issues and there was a stated
need for general practitioners to be more
effectively linked to broader community
strategies for mental health. Bilingual
medical professionals were considered
important for this (together with bilingual
allied mental health workers and specifi-
cally psychologists).

There was also an expressed need
for greater involvement of consumers, ca-
regivers and other community members
from ethnic backgrounds to provide input
into programs. Current input, where it oc-
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curred, was predominantly through infor- mal consultation.

Table 3. Program types and number of programs described

Resource Needs included calls for
increased general funding and project-
specific funding to support activities with-
in programs, and for the development and
dissemination of translated materials in
languages other than English. Several re-
spondents considered linkages with State
transcultural mental health centres to be
useful in supporting their programs and
for accessing multilingual mental health
information. Several respondents ex-
pressed a need for bilingual workers and
workers within the mental health system
with cultural awareness or knowledge of
particular ethnic minority communities.
Lack of culturally appropriate services for
referral or collaborative casework was
considered to be a problem by several
community-based organisations.

The main Process Barriers identi-
fied by ethno-specific services included
language barriers; high caseloads prevent-
ing workers from participating in commu-
nity development; lack of bilingual staff;
threats to program continuity; and low lit-
eracy levels in some communities affect-
ing program reach. Limited program reach
within particular communities and sub-
groups within a community (e.g. men)
was emphasised by mainstream mental
health programs. Lack of program funding
was a common concern. Barriers within

mainstream organisations (as described by
ethno-specific organisations) included at-
titudinal issues, e.g., mainstream health
service staff were considered 'uncoopera-
tive' and mental health workers were de-
scribed by some as lacking specific com-
mitment to the issues of mental health of
ethnic minority communities. Some re-
spondents suggested an 'action plan' to
reduce racism within the hospital and
community health system. Lack of long-
term funding was thought to lead to short-
term planning and incapacity for longer-
term activities, which were perceived as
more effective for ethnic minority com-
munities. In relation to research barriers,
community-based programs emphasised
difficulties in working collabora-tively
with university-based researchers due to
conflict over project ownership and intel-
lectual property. Further, funding bodies
were perceived as not having a commit-
ment to prioritising the issues of mental
health in ethnic minority communities.

Mainstream organisations expressed
the view that ethnic minority communities
'did not trust' them and they perceived this
as presenting a 'cultural barrier' to provid-
ing  services.  It  was  considered  that  some
communities 'had different understandings
of the service delivery system' and 'a lack
of awareness regarding treatments', such
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as counselling and psychotherapy, which
diminished access to services. Several re-
sponses indicated the need to develop
promotional materials in languages other
than English, to participate in ethnic
community events and to encourage eth-
nic minority community volunteer partici-
pation in their service programs.

Program Focus relates to activities
and roles, either carried out or intended.
There was a call to address issues of 'ra-
cism, stereotyping and discrimination'
through community education or media
campaigns. Mass media, ethnic media and
direct information and education sessions
were the main suggested forms for infor-
mation provision outside direct contact
through casework. This activity was seen
as a means of preventing the circum-
stances that may contribute to depression
in members of ethnic minority communi-
ties. Within ethnic minority communities,
community  education  was  seen  as  a  key
strategy for a number of outcomes, includ-
ing reducing stigma associated with de-
pression (and other mental illness), in-
creasing knowledge and recognition of
depression, and increasing community
understanding of relevant health services
and other available support generally, the-
reby improving access to care. Further,
education addressing the lack of English
proficiency was seen as an important
strategy for improving access to a variety
of supports, services, employment and
information.

Education was also seen to be im-
portant in the mainstream health system,
for primary care workers as well as for
mental health professionals. In the view of
respondents, such education should pro-
vide training on cross-cultural or cultural
issues in general. Ethno-specific organisa-
tions and ethnic primary care workers
were seen to require training on mental
health issues in order to facilitate more
effective working arrangements in relation
to mental health problems. Another form

of training was to 'skill' caregivers from
ethnic minority communities in develop-
ing supports for their compatriot peers. At
the same time, caregivers were considered
as a group 'at risk' due to their highly de-
manding role, and in need of additional
attention by services. Responses sug-
gested the need to develop ethno-specific
carer support groups, and to provide in-
formation, material assistance, respite ser-
vices, counselling and referral services.

General practice was also seen as a
target for training on cultural issues, al-
though the one program attempting this
indicated disappointing attendance by
general practitioners.

Supporting the 'settlement' of the re-
cently arrived was seen as an important
strategy to prevent depression. There was
also a repeated suggestion to link mem-
bers of ethnic minority communities to
social support activities, community cul-
tural events and recreation programs. Pro-
grams developed for elderly persons from
ethnic minority communities were aimed
at relieving their isolation and at providing
direct assistance such as referral to aged
care and social services.

Direct clinical services, such as
counselling, psychotherapy, psychiatric
case management, psychological rehabili-
tation, day activity programs, self-help
and mutual support groups for those with
mental  disorders,  were  all  reported  by
mainstream mental health organisations.
These were regarded as available to the
whole of the community with no particu-
lar adaptations of programs to accommo-
date the varied needs of ethnic minority
communities. Following 'best practice'
was seen as a means of improving the
quality  of  such  services  to  members  of
ethnic minority communities, although
there was a stated need to identify what
constitutes 'best practice' in this context.

Beyond direct and supportive ser-
vices and education activities, many or-
ganisations, particularly ethnic minority
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community services, were perceived as
having a role in advocating on behalf of
the community, in contributing to the
planning, development and implementa-
tion of programs and services, and in
working towards the development and
implementation of policy.

Discussion
The analysis of policies revealed

that, collectively, they provide compre-
hensive direction for service reform and
practice in relation to ethnic minority
communities. Australian States with long-
er-term commitment to addressing the
problems of ethnic minority groups have
specialised transcultural mental health
policies and a range of strategies in place.
Policy and policy implementation should
be judged in the context of the broader
reforms undertaken in the Australian men-
tal health system [63]. There have been
substantial competing priorities in the
context of broadly under-funded mental
health services [64], particularly as they
have moved from hospital-based to com-
munity-based services. Moreover, the em-
phasis initially under the National Mental
Health Strategy was strongly interpreted
as addressing 'severe' mental disorders to
the near exclusion of the common mental
disorders  [65].  Along  with  these  changes
there has been a shift in the structure and
skills in the mental health workforce. The
level of attention to population diversity
issues is better appreciated within the
broader context of the very substantial
systemic reforms that have occurred in
mental health services in the past decade.

Nevertheless there is clearly a need
to integrate the disparate policy statements
from Commonwealth and State and Terri-
tories governments into a more coherent
strategy.  It  is  our  view  that  policy  docu-
ments should be framed with diversity
considered as a core characteristic of the
Australian community, rather than a spe-
cial issue requiring later ('afterthought')
adjustments of mainstream models of

care. A key barrier to policy reforms is
that information on mental health, service
delivery, and effectiveness of services in
relation to Australia's ethnic minority
communities is lacking. The promotion of
research is of course essential in formulat-
ing evidence-based policies, strategies and
programs.

The scale and diversity of research
on ethnic minority communities and de-
pression in Australia is extremely limited.
Research is needed in order to develop a
systemic approach to depression in ethnic
minority  communities  and  to  create  an
evidence-base for the design and targeting
of  interventions  in  accordance  with  Com-
monwealth and State policy intentions.
The low level of research on ethnic minor-
ity communities is surprising given the
multicultural composition of the Austra-
lian community. The currently available
research provides limited information on
some ethnic minority communities and
often this information is not relevant to
the development of mental health strate-
gies. The information needed includes
population prevalence of common mental
disorders, knowledge of common risk and
protective factors affecting incidence and
chronicity of disorders, mental health lit-
eracy and pathways to care, the commu-
nity-general practice interface, effective-
ness of mental health promotion ap-
proaches, and evaluation of integrated
mental health care models that include
both public and private specialist mental
health services and the primary care sys-
tem.

In addition, the multicultural com-
position of the community affords oppor-
tunities for theory-driven research into the
interaction between culture and psychopa-
thology, migration and psychopathology,
and cultural factors affecting treatment
efficacy and effectiveness (including
pharmacological approaches).

There is a significant gap between
the information needs as expressed by
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service providers and the scope and focus
of the research that is being done. Failure
to carry out the research that is needed
perpetuates population health inequalities
and inequities in mental health service
provision.

With respect to services and pro-
grams five key themes were identified in
the  responses  to  the  survey.  These  were
Information Needs, Need for Organisation
and Integration, Resource Needs, Process
Barriers, and Program Focus. These are
summarised above and need not be re-
peated here. Addressing the variety of is-
sues covered under these themes requires
approaches that constructively address the
issues and particular agendas of a number
of key players: ethno-specific welfare and
social services organisations, policy mak-
ers and program funding bodies, primary
care and general practice, specialist men-
tal health services, consumer, carer and
community organisations, research groups
and education and training organisations.
There is no simple way to integrate such a
range of agendas. Such integrated ap-
proaches are being promoted and pursued
by state transcultural mental health centres
and by the national network Multicultural
Mental Health Australia.

Conclusion
In Australia considerable policy at-

tention has been devoted to the problem of
mental illness in, and provision of services
to, a multicultural population. Several key
problems remain. The first is that the fun-
damental  reality  of  the  cultural  and  lin-
guistic diversity of the population has not
found  its  way  into  the  consciousness  of
policymakers, so that the problems of eth-
nic minority communities (and other pop-
ulation sub-groups) are generally tacked
on in 'special needs' sections of the policy
in question. Suggested solutions are then
inevitably add-ons after key policy deci-
sions are made. The issue of population
diversity is simply not a significant con-
sideration in the framing of policy direc-

tions. The second is that policy implemen-
tation lags far behind policy intentions.
Much of what policy documents state
about necessary changes in the structure
and operations of mental health services in
relation to ethnic minority communities
has not, and will not, see the light of day.
The issue of accountability for policy im-
plementation requires considerable atten-
tion in this as in many other areas. The
third, and in many ways the most funda-
mental, problem is the lack of systematic
rigorous evidence for policy and practice.
The research base is extremely limited.
Innovative services approaches are almost
never evaluated. From the perspective of
service development and reform one of
the more wasteful and negligent practices
is the failure by governments to scale up
innovative services that have been demon-
strated to be effective.
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There is increasing worldwide recognition of the need for government policies to address the
recent increases in the incidence and prevalence of childhood obesity. The complexity and
inter-relatedness of the determinants of obesity pose a genuine policy challenge, both scien-
tifically and politically. This study examines the characteristics of one of the early policy re-
sponses, the NSW Government's Prevention of Obesity in Children and Young People:
NSW Government Action Plan 2003–2007 (GAP), as a case study, assessing it in terms of
its content and capacity for implementation.
This policy was designed as an initial set of practical actions spanning five government sec-
tors. Most of the policy actions fitted with existing implementation systems within NSW gov-
ernment, and reflected an incremental approach to policy formulation and implementation.
As a case study, the NSW Government Action Plan illustrates that childhood obesity policy
development and implementation are at an early stage. This policy, while limited, may have
built sufficient commitment and support to create momentum for more strategic policy in the
future. A more sophisticated, comprehensive and strategic policy which can also be widely
implemented and evaluated should now be built on this base.

Introduction
Childhood obesity has emerged as a

major public health issue only recently.
To date the public discourse has focused
on the magnitude of the problem and rela-
tively narrow debates about causes and
solutions. Both the public debates and ini-
tial policy responses belie the complex
causal determinants of childhood obesity
and the considerable policy and invest-
ment challenges facing governments.

Using the NSW Government's Pre-
vention of Obesity in Children and Young
People: NSW Government Action Plan
2003–

2007 (GAP) [1] as a case study, this
paper illustrates the argument that child-
hood obesity policy is still in its infancy
and facing significant challenges in deliv-
ering the complex changes that will be
necessary to achieve positive outcomes.

Background
Over the past two decades there has

been a significant increase in the propor-
tion of overweight and obese children in
NSW and in Australia. This is part of a
worldwide trend. The most recent NSW

estimate, in 2004, found that the preva-
lence of overweight and obesity among
boys was 26% and among girls was 24%
[2]. This is a significant increase from
1985 when the prevalence among boys
and girls was 11–12% [2]. The increases
in the proportion of children who are
overweight or obese have profound social,
cultural, emotional, medical and economic
consequences. For these reasons, child-
hood obesity prevention has become a
topic of community concern and media
debate, as well as policy development.

Public policy
The  term  'policy'  refers  to  a  proce-

dure or guide to action to achieve intended
goals and, purportedly or actually, func-
tions to set priorities and guide resource
allocation. While policy can take the form
of a formal statement, that is explicit and
open to comment and accountability, this
is not a necessary aspect, and policy can
remain unwritten [3]. 'Public policy' refers
to policy at any level of government [4].

It is widely understood that the poli-
cymaking process is influenced by social
factors including cultural norms, stake-
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holder interests, power relations, ideologi-
cal beliefs and organizational cultures, as
well as scientific knowledge [5].

Policy implementation has been less
extensively researched. Stated simply, it
involves putting proposed actions into ef-
fect. However, policies vary in the ease
with which they can be implemented; and
jurisdictions vary in their capacity to im-
plement new policies. Disjunctions be-
tween policy and implementation are
commonplace. Furthermore, differences in
what politicians and the public expect, and
what the infrastructure can deliver, are
common in public health [6].

Childhood obesity prevention policy
In Australia the first policy response

to the emerging problem of obesity came
from the National Health and Medical Re-
search Council (NH&MRC), which in
1997 produced the report Acting on Aus-
tralia's weight: a strategic plan for the
prevention of overweight and obesity [7].
The report focused on promoting physical
activity and healthy diet in key settings,
acknowledged that increased prevalence
of overweight and obesity in the popula-
tion was due to lifestyle and environ-
mental factors, and singled out children
and adolescents as a target group. Despite
the report's strengths, its recommendations
were largely ignored at that time [8].

Five years later, in 2002, the NSW
Government held the NSW Childhood
Obesity Summit in the NSW Parliament
[9], putting childhood obesity on the po-
litical and public agenda, at least at that
time. While the precise circumstances and
impetus which led to the government con-
vening this summit have not been docu-
mented, the interplay of social factors and
competing interests at the Summit has
been reported elsewhere [8]. The NSW
Summit did provide recognition that
childhood obesity was an emerging popu-
lation health problem and that there were
multiple stakeholders involved in creating

the problem and, potentially, in addressing
it.

The 2002 Summit marked the be-
ginning of a planned, formal and serious
response to childhood obesity in NSW and
Australia. Action in NSW was followed
by the formulation of a national approach
by  the  National  Obesity  Taskforce  [10]
and  policies  in  other  states  and  territories
[11]. It also coincided with the develop-
ment of policies internationally, such as in
Europe and North America (for example,
Preventing Childhood Obesity: Health in
the Balance [12]).

Childhood obesity prevention policy
challenges

Child obesity policies have had to
deal with three fundamental issues:

 The complexity of causal determi-
nants which imply that a broad range of
potential interventions will be required.

 The lack of a well-developed body
of evidence on the effectiveness of inter-
ventions.

 The fact that many of the neces-
sary responses are outside the direct ambit
or control of the health sector.

Complex causal explanations of
population health problems pose genuine
policy challenges [13], and this is the case
for the prevention of childhood obesity.
Debates about the relative contributions of
different determinants, as well as the dif-
ficulties of proving that interventions are
effective, add to the contestability of pol-
icy options. For example, the food indus-
try rejects calls for reforms in that sector
by shifting the blame for childhood obe-
sity onto the lack of exercise [14].

Most of the multiple determinants
are the responsibility of sectors other than
health, so that many non-health sectors
must be engaged in formulating and im-
plementing the policy responses that will
be necessary for effective solutions [15].
In recognition of the complexity of child-
hood obesity prevention, the International
Obesity Task Force (IOTF) has empha-
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sised the importance of a comprehensive
public health approach and developed a
list of principles and recommendations to
guide policy formulation [9].

While it is expected by the popula-
tion health sector that policy be based on
research-derived evidence of effective-
ness, this is not always the case or even
possible. The complexity of determinants
and responses makes the accumulation of
evidence about effective interventions par-
ticularly difficult [16,17]. In some cases,
evidence points to actions that are politi-
cally unacceptable, and evidence is more
passionately contested. The contested na-
ture of policy means that policy analysis
studies often focus on the dynamics of
each step in policymaking.

Alternatively, the focus of policy
analysis can be on features of the policy
itself, such as:

 Was it the right policy? For exam-
ple, this form of analysis may take ac-
count of whether policy was evidence-
based, and whether it was appropriate to
the target group and social context.

 Was the scope and scale adequate?
Was the scale and intensity of effort suffi-
cient to achieve the policy goals?

 Was  the  policy  effective?  Did  the
policy achieve stated or intended goals or
performance indicators? Were there any
unintended consequences?

 Was  it  feasible?  That  is,  did  the
available resources and infrastructure en-
able the policy to be implemented?

These questions were considered in
this study on the implementation of child-
hood obesity prevention policy in New
South Wales.

Preventing obesity in children and
young people: the NSW Government Ac-
tion Plan 2003–2007 (GAP)

In response to the 2002 Summit,
childhood obesity prevention became a
NSW Government  priority,  and  the  NSW
Government launched the Prevention of
Obesity in Children and Young People:

NSW Government Action Plan 2003–2007
(GAP) [1]. This plan represented initial
policy steps recommended by participants
at the Summit (a combination of popula-
tion health and clinical experts, indus-
try/sectoral representatives, community
representatives and politicians) to address
the social, economic, environmental and
behavioural factors contributing to the
problem of childhood obesity.

The  GAP  identified  34  actions  that
NSW Health Department, NSW Depart-
ment of Education and Training, NSW
Department of Community Services,
NSW Department of Sport and Recreation
and NSW Roads and Traffic Authority
agreed to implement in order to expand
their contributions to the prevention of
obesity in children and young people. The
priority areas comprised:

 Healthy Schools
 An Active Community
 Supporting Parents
 Healthy Child and Out-of-School

Care
 Community Understanding
 Increasing Our Knowledge
 Governments and Industry and the

Community Working Together.
Methods
This paper describes a systematic

analysis of the implementation of the
NSW GAP policy,  with  specific  attention
being given to the content, scope and fea-
sibility for implementation. The analysis
did not cover the policy development
process, or the effectiveness of the policy
in achieving specific outcomes, as infor-
mation about these was not available at
the time of the study.

Policy guides published by the IOTF
and World Health Organization (WHO),
and written by international experts, pro-
vided appropriate and internationally au-
thoritative benchmarks against which to
assess the quality and implementation of
the  GAP.  The  IOTF's  principles  and  rec-
ommended actions outline the key fea-
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tures of a public health approach to obe-
sity prevention [16] and provide reference
points against which to assess scope and
content of the actions proposed in the
GAP. The WHO Stepwise Framework for
Chronic Disease Prevention Policy im-
plementation steps (see Table 1) provides
criteria against which to assess the scope
and scale of policy implementa tion

[18,19]. It distinguishes core actions that
can be implemented with existing re-
sources and structures, from those that
require an expanded level of resources and
those that would require substantial new
resources. Its application to the GAP ex-
plicitly links the availability of resources
with the different stages of policy imple-
mentation.

Table 1. WHO Stepwise Framework for Chronic Disease prevention – policy im-
plementation steps

(World Health Organization 2005)

Based on benchmarks derived from
the documents noted above, the authors
defined criteria to guide the policy analy-
sis. The benchmarks were used in order to
minimise arbitrary judgements, and pro-
vide legitimacy and credibility, to ensure
that the evaluation was acceptable and
useful to policymakers.

The  assessment  of  the  GAP  was
conducted by one of the authors (CT),
who reviewed documentation and inter-
viewed stakeholders in each of the agen-
cies responsible for policy implementa-
tion. The findings were checked by an-
other author (LK) and reviewed by the
interviewees. All authors were involved in
discussion and interpretation of the find-
ings to ensure the rigour and credibility of
results.

Results
Scope and potential to prevent

childhood obesity
Table 2 presents a summary of how

the actions correspond to the IOTF princi-
ples  and  recommendations.  Overall,  the
proposed actions displayed features that

correspond to IOTF recommendations and
principles. A number of relevant govern-
ment departments were involved, actions
were taken and program managers did re-
spond to the issue and link their actions to
the prevention of childhood obesity. How-
ever, the policy fell short of the IOTF rec-
ommendations, in terms of breadth, sus-
tainability of changes, and scale of actions
to be implemented.

GAP did reflect a collaborative ap-
proach between government agencies be-
yond the health sector, but did not extend
to include all relevant sectors, such as ur-
ban or transport planning, or agriculture.
The  focus  of  the  policy  was  on  programs
and specific, existing initiatives, rather
than an overall strategic approach. Most
of the actions that had been taken were not
sustainable. Half of the 34 proposed ac-
tions fitted within agencies' core business,
while others involved an extension of ex-
isting roles (Table 3). Importantly, GAP
did  not  define  specific  outcomes  or  set
evaluation indicators, so that there was no
precise way to measure its effectiveness.
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Discussion
The  GAP's  array  of  seven  priority

topic areas, five responsible agencies and
34 actions represented cross-sector com-
mitment to action. The identified actions
were clearly designed to be implemented
within the constraints of existing re-
sources in the short-term, or with small
increases in resources in the medium term.
However,  the  small  scale  on  which  some
of the actions were implemented (for ex-
ample, community based projects in only
a small number of communities) suggests
that the likelihood of achieving any popu-
lation level changes in behaviour, envi-
ronment or weight status was low. On the
other hand, such interventions may con-
tribute to evidence of efficacy that may, in
turn, be useful in arguing for greater in-
vestment and a more sustained, large-scale
response in the future.

It can be argued that this modest
policy, with a mix of core and expanded
actions, was appropriate in the early years
of a government-led response to a major
population health problem for which there
is limited evidence upon which to base
investment in major new interventions. In
2002, when the NSW Childhood Obesity
Summit was held, there was limited evi-
dence in relation to effective interventions
to address childhood obesity, and to guide
decisions about interventions with the
greatest potential to produce health bene-
fits. The practical approach that was
adopted by GAP can be perceived as stak-
ing  out  a  place  for  obesity  prevention  on
the public policy agenda and harnessing
existing infrastructure.

However, the focus on a narrow set
of practical actions linked with existing
core business, rather than strategic policy,
remains open to critique. The GAP pre-
sented a list of actions that were based on
Summit recommendations, which the re-
levant government departments agreed to
complete by 2007. The Summit resolu-
tions themselves have been critiqued as

being potentially diluted and narrow be-
cause they emerged from negotiations be-
tween competing stakeholders, including
food industry groups [8].

The  GAP  was  not  a  strategic  re-
sponse, in the sense of providing a long-
term vision, specific goals or a broadly
inte-grative or sustainable approach, al-
though  this  is  what  the  IOTF  has  recom-
mended. GAP provided a starting point
for action, rather than a fully developed
policy that tackled fundamental challenges
related to the complexity of causes, build-
ing large scale cross-sector initiatives or
testing new interventions. While a com-
prehensive response that involved com-
munity, government and private industry
sectors was required to tackle childhood
obesity, GAP concentrated on practical
activities in a limited number of govern-
ment sectors. The activities can be seen as
avoiding controversial political manoeu-
vres, and, as often occurs in health promo-
tion, only minimally responding to the
policy challenges [20]. As Lewis [21] rec-
ognises, policy solutions that are deemed
acceptable and feasible or that have gone
through 'a softening up process', may be
preferred, as they avoid confrontation and
have greater likelihood of being imple-
mented.

As with program evaluation, policy
analysis ideally draws upon a mix of in-
formation sources and analytic tools to
examine the content, implementation
process and outcomes. The use of explicit
criteria in this analysis, to assess the
breadth and infrastructure for obesity pre-
vention policy, proved to be an acceptable
and constructive approach to this study.
The  tools  gave  direction  and  authority  to
the process of identifying strengths and
weaknesses in the content and implemen-
tation of GAP. However, these tools could
not provide a basis for assessing the
achievement of outputs or outcomes. The
generic and flexible nature of each of the
analytic frameworks also meant that they
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did not provide a basis for checking if the
implemented initiatives actually produced
outcomes. Even if the policy could be
shown to have met the criteria more com-
pletely, this would not itself guarantee the
achievement of specific outcomes.

Conclusion
This  case  study  revealed  that  the

implementation of the GAP contributed to
the development of infrastructure and re-
sources for childhood obesity prevention.
In addition, the process of implementing
GAP has lead to significant cross sector
collaboration, which is important, as many
of the causal determinants of obesity lie
outside the health sector. Flagship actions,
such as the Healthy Schools Canteen
Strategy, also provided a valuable symbol
for the cultural and behavioural changes
needed as part of the long-term process of
slowing current trends in childhood obe-
sity. Nevertheless, it is important not to
under-estimate the range and extent of fur-
ther changes and resources that will be
required to reverse increasing rates of
childhood obesity.

This  analysis  can  be  used  to  guide
the next stage of public policy. Childhood
obesity  prevention  continues  to  form  an
important public health goal, and has suc-
cessfully captured media and political at-
tention in Australia and spurred govern-
ments  to  hold  summits  and  develop  poli-
cies. It is critical that attention is now di-
rected to formulating more comprehensive
responses, which tackle the issue on a
scale appropriate to the problem. A more
strategic response needs to include a wider
range of government sectors and recog-
nise the links between health, obesity and
economic levers, social infrastructure, and
human capital and productivity. Policy
leadership will be critical to extending the
GAP activities evaluated in this case
study, into a more integrated and strategic
policy approach in the future.
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Internationally, many health care interventions were diffused prior to the standard use of as-
sessments of safety, effectiveness and cost-effectiveness. Disinvestment from ineffective or
inappropriately applied practices is a growing priority for health care systems for reasons of
improved quality of care and sustainability of resource allocation. In this paper we examine
key challenges for disinvestment from these interventions and explore potential policy-
related avenues to advance a disinvestment agenda.
We examine five key challenges in the area of policy driven disinvestment: 1) lack of re-
sources to support disinvestment policy mechanisms; 2) lack of reliable administrative me-
chanisms to identify and prioritise technologies and/or practices with uncertain clinical and
cost-effectiveness; 3) political, clinical and social challenges to removing an established
technology or practice; 4) lack of published studies with evidence demonstrating that exist-
ing technologies/ practices provide little or no benefit (highlighting complexity of design) and;
5) inadequate resources to support a research agenda to advance disinvestment methods.
Partnerships are required to involve government, professional colleges and relevant stake-
holder groups to put disinvestment on the agenda. Such partnerships could foster aware-
ness raising, collaboration and improved health outcome data generation and reporting.
Dedicated funds and distinct processes could be established within the Medical Services
Advisory Committee and Pharmaceutical Benefits Advisory Committee to, a) identify tech-
nologies and practices for which there is relative uncertainty that could be the basis for dis-
investment analysis, and b) conduct disinvestment assessments of selected item(s) to ad-
dress existing practices in an analogous manner to the current focus on new and emerging
technology. Finally, dedicated funding and cross-disciplinary collaboration is necessary to
build health services and policy research capacity, with a focus on advancing disinvestment
research methodologies and decision support tools.
The potential over-utilisation of less than effective clinical practices and the potential under-
utilisation of effective clinical practices not only result in less than optimal care but also
fragmented, inefficient and unsustainable resource allocation. Systematic policy approaches
to disinvestment will improve equity, efficiency, quality and safety of care, as well as sus-
tainability of resource allocation.

Background
The term disinvestment in health

care is gaining prominence internation-
ally. It relates to the processes of (partially
or completely) withdrawing health re-
sources from any existing health care
practices, procedures, technologies or
pharmaceuticals that are deemed to de-
liver little or no health gain for their cost,
and thus are not efficient health resource
allocations. The goal of reducing the use
of ineffective technologies or practices
has been central to Evidence-Based Medi-
cine (EBM) for well over a decade. In the

early  1990s  claims  were  made  that  in  all
areas of health care, "30–40% of patients
do not receive treatments of proven effec-
tiveness" [1], and, "20–25% of patients
have  treatments  that  are  unnecessary  or
potentially harmful" [2]. Since then, ad-
vances have been made in Australia, and
internationally, to improve primarily the
safety of health care, but also clinical and
cost-effectiveness. Improvements have
been achieved through the collaborative
work of national and regional health de-
partments, health care institutions, profes-
sional colleges, academia and numerous
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organisations. In Australia these include
but are not limited to the National Institute
of Clinical Studies (NICS), the Australian
Commission on Safety and Quality in
Health Care – formerly the Australian
Council for Safety and Quality in Health
Care, the Australasian Association for
Quality in Health Care (AAQHC), Effec-
tive Healthcare Australia (EHA), and the
National Health and Medical Research
Council (NHMRC). Furthermore, health
technology assessment consultancy
groups such as Adelaide Health Technol-
ogy Assessment (AHTA) are increasingly
involved in supporting current policy
processes.

Considerable effort and resources
have been invested in Australia in devel-
oping well-defined criteria and evidence-
based policy processes for assessing new
and emerging health technologies, surgi-
cal procedures and pharmaceuticals to
gauge their safety, effectiveness and cost-
effectiveness [3,4]. Reimbursement ap-
proval (and therefore universal access
through Australia's Medicare system) for
these new services, as well as the with-
drawal of reimbursement for existing ser-
vices, rests with the Australian Govern-
ment Minister for Health and Ageing un-
der advice from the Medical Services Ad-
visory Committee (MSAC) and, for phar-
maceuticals, the Pharmaceutical Benefits
Advisory Committee (PBAC). The MSAC
and the PBAC employ stringent review
processes based on the existence of qual-
ity data and evidence that are available at
the  time of  assessment.  Underpinning  the
disinvestment movement, however, is a
recognition that these stringent assessment
methods are relatively novel, and that the
processes to date have focused over-
whelmingly on new and emerging prac-
tices, technologies and pharmaceuticals
and not on existing services (even though
this is within the mandate of the MSAC).
Australia therefore, like other countries,
suffers from a legacy whereby many cur-

rently implemented health care interven-
tions were in use prior to well-defined
standards of cost-effectiveness becoming
a criterion for reimbursement. Thus there
is concern that health services of limited
effectiveness may still be in practice na-
tion-wide. The Chief Executive Officer of
Australia's National Institute of Clinical
Studies (NICS) has stated,

We do not know how much of the to-
tal healthcare Australians receive is based
on the best available evidence; studies of
a number of specific conditions show that
there are gaps between what is known and
what happens in practice [5].

While processes such as clinical
practice guidelines development and im-
plementation continue to tackle aspects of
this problem, disinvestment focuses on a
complementary but parallel facet by ex-
amining practices that should be reduced
or in some cases eliminated completely.
We classify the principal challenges for
disinvestment as follows:

1) Lack of dedicated resources by
key stakeholders to build and support dis-
investment policy mechanisms

2) Lack of reliable administrative
mechanisms to identify and prioritise
technologies and/or practices with relative
uncertainty as to their clinical and cost-
effectiveness

3) Political, clinical and social chal-
lenges to removing an established tech-
nology (including challenges to limiting
coverage to specific patients, institutions,
or providers)

4) Lack of published studies that
clearly demonstrate that existing tech-
nologies/practices provide little or no
benefit

5) Inadequate resources to support a
research agenda to advance disinvestment
methods

Discussion
The following discussion will exam-

ine  some  of  the  elements  involved  in  ad-
dressing these challenges. The discussion
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will highlight what is occurring currently
with implications for what ought to occur
in order to support effective disinvest-
ment. We will present two brief case stud-
ies to illustrate several complexities with
accompanying recommendations.

1) Lack of dedicated resources by
key stakeholders to build and support dis-
investment policy mechanisms

The bearer of financial risk for the
cost of healthcare perhaps has the greatest
incentive to drive a disinvestment agenda.
In the USA this might include public and
private payers, purchasers or large em-
ployers. Whereas in government managed
or mixed-model health care systems it
could be the national insurer and/or the
private health insurance industry. In Aus-
tralia, the MSAC faces issues in its current
policy processes and capacity to support
effective disinvestment. While for new
devices or pharmaceuticals the burden for
proving effectiveness lies with the spon-
sor, for potentially obsolete technology or
practices, the opposite occurs. The regula-
tor or payer (the Australian government
with advice from the MSAC) firstly has to
identify or be made aware of a doubtful
practice, to commission reviews, and then
to mount a compelling argument for inef-
fectiveness and/or cost-ineffectiveness.
For illustrative purposes this may be de-
scribed as somewhat analogous to stan-
dards  of  law.  That  is,  adding  an  item  to
the schedule of benefits (or its equivalent
in international terms) is beholden to a
'balance of probabilities' standard whereas
removal of an item requires a standard of
evidence that is 'beyond reasonable doubt'.
As will be discussed further, this identifi-
cation and appraisal process is in itself
complex, but even if it were not, the
MSAC has a full agenda with applications
for new and emerging technologies and
hence has limited capacity to address ex-
isting services. This is evident in commu-
nications with the MSAC members that
highlight their workload, and the focus of

that  work.  At  a  recent  meeting  of  the
MSAC,  the  22  committee  members  were
faced with 700 pages of documentation to
consider. All of that material was for new
and emerging technologies and practices;
none was for existing, potentially ineffec-
tive health care. In Australia we therefore
appear to be 'stuck with the old and over-
whelmed by the new'. Irrespective of the
successes the Australian policy model has
had in assessing new and emerging tech-
nologies, there appears to be a lack of ca-
pacity  to  address  both  new  and  existing
practices. Or arguably the capacity exists
but is not being appropriately harnessed at
present, which may reflect a lack of politi-
cal will. In any case disinvestment is lim-
ited. This limitation in capacity may be, in
part, a result of the political and profes-
sional complexities associated with disin-
vesting existing practices (discussed fur-
ther  below).  It  also  points  to  the  growing
need for a political paradigm shift in order
to foster policy-driven disinvestment ca-
pacity.

2) Lack of reliable administrative
mechanisms to identify and prioritise
technologies and practices for which there
is relative uncertainty as to clinical and
cost-effectiveness

Disinvestment may be easier with
pharmaceuticals and/or when adverse
events occur. The process is more com-
plex when individual are not harmed by
existing practices but over-treated or inef-
fectively  treated.  That  is,  subjected  to  di-
agnosis or treatment that is safe but of lit-
tle or no meaningful clinical benefit (i.e.
supported by the existence of compelling
clinical- and cost-effectiveness evidence).
A register for 'ineffectively-treated' does
not exist in the same way as an adverse
event register exists for pharmaceuticals,
or an adverse event register within tertiary
care settings. Further compounding this
issue is the limited number of groups in
Australia  (or  indeed  elsewhere)  with  a
clear directive and sufficient resources or
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incentive to seek out, identify and investi-
gate potentially redundant/ineffective pro-
cedures. Wilensky has recently intimated
that similar limitations (and potential for
improvement) exist in the United States of
America (USA) [6]. This reflects a view
that substantial additional investment is
required to support evidence-based review
of  not  only  new  and  emerging  but  also
existing health care technologies, includ-
ing comparative studies examining new
versus existing practices.

In Australia the incentive pendulum
supports diffusion and not retraction or
'disinvestment'. The current MSAC model
appears geared (and effectively so) toward
controlling the tap as it is turned on, not
toward neutralizing the flow through ac-
tive disinvestment. It is interesting for ex-
ample,  that  old  technologies  or  practices
are not formally de-commissioned as new
items are approved. Instead, the range of
options grows ever larger. And although
some (including at least one of the current
authors) purport that many practices sim-
ply  fade  away  or  die  a  slow  death,  the
question remains whether this represents a
sound policy approach to resource alloca-
tion and clinical excellence in health care.

Currently the MSAC provides ad-
vice on whether a proposed new service is
as or more safe, effective and cost-
effective than a comparator. There is noth-
ing to stop the MSAC from recommend-
ing the removal of one service as it rec-
ommends addition of another service to
the reimbursement schedule should the
new service have demon-strably better
cost effectiveness for a given indication.
That the comparator is not automatically
removed from the schedule highlights a
challenging issue for a disinvestment pro-
gramme. The new service (even if supe-
rior) may take time to diffuse into practice
and become accepted by the medical pro-
fession. Premature disinvestment of the
comparator may disadvantage patients
where the new service was not yet avail-

able and thereby raise issues of access and
equity. The evidence supporting the new
technology may not go as far as assessing
the cost-effectiveness of disinvestment of
its comparator (in terms of capital invest-
ment, training, and changes to clinical
workflow). Decision-making in disin-
vestment must take account of these fac-
tors.

3) Political, clinical and social chal-
lenges to removing an established tech-
nology (including challenges to limiting
coverage to specific patients, institutions,
or providers)

For existing technologies or prac-
tices there are complexities that do not
beset those that are new or emerging.

These relate to their entrenched sta-
tus and include for example:

• Resistance to change due to estab-
lished clinical training and practice para-
digms

• Multiple clinical, consumer and
political interests

• Clinical and consumer influence
and preferences, and supplier-induced
demand

• Incentive and disincentive mecha-
nisms

• The sunk costs of human and
physical capital which would thereby be-
come obsolete

Schon describes how social systems
work hard to resist change, a phenomenon
he labels 'dynamic conservatism' [7]. Re-
search and applied decision making in this
area must therefore include analysis of the
evidence for safety, effectiveness and
cost-effectiveness as well as social, ethical
and political analyses to explain why inef-
fective health care practices persist. Only
then is there scope to address how ineffec-
tive practices can be disinvested.

For the clinician there is often con-
cern that disinvestment represents a blunt
instrument of rationing, one that may re-
strict clinical autonomy and reduce patient
choice. But can continued investment in
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health care occur without thoughtful,
measured disinvestment? There is an eco-
nomic imperative to do so for the sake of
sustainability. There is also an ethical im-
perative for the delivery of quality health
care and a best practice imperative for
clinical purchasers and providers. Disin-
vestment will free up resources for those
practices that have demonstrated effec-
tiveness. Furthermore, disinvestment
should not be seen as an all or nothing ap-
proach. Removing a reimbursement item
number from the Schedule of Medical
Benefits (or the equivalent action in inter-
national terms) would be an extreme ex-
ample of successful disinvestment. There
may well be a policy-guided process of
measured retraction including restricting
the indications for particular services.

Important in any disinvestment pol-
icy model is recognition and consideration
of perceived threats that may be raised by
disinvestment. We have included a case
study involving Assisted Reproductive
Technologies (ART) for women over the
age of 42 years to explore some potential
threats and argue that these are legitimate
considerations in a disinvestment analysis
(See Table 1).

There is clear evidence of limited
effectiveness for ART with increasing ma-
ternal age. There are also social, political
and ethical considerations that any disin-
vestment strategy (and methodological
framework) must take into consideration.
The complexities involved in any poten-
tial disinvestment analysis of this issue
support the need for methodological ad-
vances in this area of health services re-
search. Such advances are required if
health services such as ART are to be
moved out of the 'too hard basket' and into
active assessment, debate and appraisal.

Another barrier to disinvestment is
the notion that medical technology has
provided good value for money over time,

and that regulators' efforts to restrict cov-
erage (or disinvest) may reduce incentives
for investment and innovation, thereby
impeding the future flow of valuable tech-
nologies [8]. We may need to tolerate a
certain  level  of  payment  for  low value  or
relatively ineffective technologies and
practices because such is the market envi-
ronment that makes possible the valuable
medical breakthroughs.

4) Lack of published studies that
clearly demonstrate that existing tech-
nologies/practices provide little or no
benefit

For many technologies and practices
there is evidence supporting varying de-
grees of effectiveness when used in cer-
tain contexts (for example to certain pa-
tient groups with varying degrees of pre-
dictive prognoses). However, there are
also examples of inappropriate application
of  otherwise  effective  technologies  or
procedures, culminating in ineffective
care and inefficient resource allocation.
Notable examples of this are presented in
the work of Wen-nberg, disseminated in
the Dartmouth Atlas highlighting geo-
graphic  variation  in  the  use  of  a  range  of
procedures [9].
Under such conditions a degree of meas-
ured retraction of practice is desirable,
with resultant disinvestment. Clinical
practice modification and refinement
techniques, perhaps via clinical practice
guideline development and implementa-
tion, have demonstrated efficacy. As
noted by Miles and co workers, clinical
practice guidelines remain, when certain
conditions are met and their limitations
fully understood, useful vehicles for im-
plementing agreed changes to clinical
practice and service provision. Certainly,
the process of deriving and implementing
clinical practice guidelines has developed
into a science in its own [10].
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Table 1. Case Study 1 Assisted Reproductive Technologies (ART) for women
over 42 years of age

However, for some technologies or
practices the evidence for effectiveness is
either less clear, or is negative, yet the
practice persists. In these instances, partial
or complete removal (from funding) may
be necessary. Substantial challenges exist,
particularly around adequate and timely
definition and acceptable proof of inferi-
ority. This is not only conceptually diffi-
cult but also limited by data availability
and interpretation. Further complicating
this is the lag that often exists in the reli-
able reporting of health outcomes data
based on clinical practice. Table 2 (Case
Study 2) presents a case highlighting po-
tential complexities of 'evidence' in disin-
vestment review decisions. These, to-
gether with considerations from the ART
example, are further addressed in Table 3.

Within this context there is scope
for expanding the capacity to conduct
primary and secondary research of stand
alone and comparative effectiveness for
existing as well as new technologies
[11,12]. The disinvestment considerations
highlighted in Table 3 require methodo-
logical advances but also time for thor-
ough and rigorous review.

In such cases there may be potential
for a 'funding with evidence generation'
mechanism (also called 'only in research'
in the United Kingdom (UK) and 'cover-
age with evidence development' in the
USA). This approach is currently applied

for some emerging technologies but could
be adapted for existing practices. Here,
payers/regulators may allow ongoing
funding only for a defined period of time
to allow for the generation and/or analyses
of necessary evidence. Currently there is
provision for use of this approach with
new technologies by the MSAC.

5) Inadequate resources to support
a research agenda to advance disinvest-
ment policies and methods

The discussion thus far highlights
the need for methodological advances to
support disinvestment decision making. In
Australia, health technology assessment
groups conduct and present the synthe-
sised, evidence-based reviews that support
the  MSAC and the  PBAC reimbursement
decisions for new and emerging technolo-
gies and pharmaceuticals. Health Tech-
nology Assessment (HTA) incorporates
multidisciplinary fields of policy analysis,
and has broadened, "from primarily ad-
dressing effectiveness and safety issues to
covering a broader array of issues such as
psychological, organizational, ethical and
legal aspects" [13]. HTA studies the med-
ical, social, ethical, and economic implica-
tions of development, diffusion, and use
of health technologies, practices and ser-
vices. HTA agencies together with health
services and policy researchers generally,
are well positioned to take a lead role in
supporting the disinvestment of existing,
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ineffective health care practices. To do
this effectively requires collaborative re-
search and recently announced funding
increases from the National Health and
Medical Research Council (NHMRC) for
Health Services Research offers potential
here. But in Australia HTA groups largely
operate as contract research organisations
and with relatively short-term contracts
these groups tend to lack capacity to build
or support a broad methodological re-
search agenda for the disinvestment of
existing, ineffective health care practices.
This phenomenon is not restricted to Aus-
tralia, and as Lehoux has observed, the
involvement of academic institutions in
HTA has the potential to bring with it con-
flicting legitimacies between the produc

tion of traditionally scientific versus user-
oriented knowledge [8]. With concerted
capacity building and research initiatives
aimed at improving linkage and exchange
between policy advisors/ makers and aca-
demic researchers (HTA specialists), pri-
ority driven, contextually relevant re-
search would be facilitated and could sup-
port decision-making processes that policy
makers need. Moreover, it would contrib-
ute much-needed methodological ad-
vances and align with the four main char-
acteristics of action research defined by
Hart and Bond [14]: (1) collaboration be-
tween researchers and practitioners; (2)
solution of practical problems; (3) change
in  practice;  and  (4)  development  of  the-
ory.

Table 2. Case Study 2 Upper airway surgical procedures for adult Obstructive
Sleep Apnea (OSA)

Collaborative models amenable to
disinvestment strategies are increasingly
being developed and adopted internation-
ally, with some based on the priority set-
ting developments described by Mooney
[15,16]). The strategic 'Linkage and Ex-
change' and 'Participatory Action Re-
search' programs in Canada [17-21] deal
with similar issues. Recently, the UK's
National Institute for Clinical Excellence
(NICE) announced a formal policy agenda
to "purge from the NHS treatments that do
not improve health or are poor value for

money" [22]. It is interesting to note how-
ever that subsequent to the NICE disin-
vestment agenda being released, a formal
UK Treasury report into UK health re-
search and funding highlighted the chal-
lenges faced:

The delivery of robust scientific ap-
praisal for technologies is coming under
increasing challenge as a result of its re-
liance on methodologies that, it is widely
recognized, need further development,
given that Health Technology Assessment
(HTA) is a relatively new science. Appro-
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priate research is required to address
these challenges. In particular, research

into methodology for... disinvestment me-
thods ([23], page 103)

Table 3. Investigative issues associated with the chosen health care practices

*Key: ? = Unsure or in question; x = Limited or evidence in the negative;  = Evidence in the positive

In the United States the 'Developing
Evidence  to  Inform  Decisions  about  Ef-
fectiveness' (DeCIDE) Research Network
has been implemented to support the de-
velopment of new scientific knowledge
through research on the outcomes of
health care items and services. This is a
clear policy directive in line with Section
1013 of the Medicare Modernization Act
of 2003. Wilensky has commented that a
window of opportunity currently exists in
the USA for the development of a Center
for Comparative Effectiveness, particu-
larly to address pharmaceuticals [6]. We
believe the greater challenge is to incorpo-
rate the assessment of existing health care
practices and technologies, as well as
pharmaceuticals. Fundamental to this is an
expanded process of medico-vigilance –
monitoring of whether the prac-
tice/technology is not only safe but effec-
tive and cost-effective in 'real' use outside
the tightly controlled environments in
which initial evidence may have been col-
lected. Beyond this the social, ethical and
political complexities must be accounted
for as explicit components of any disin-
vestment analysis.

Based on this discussion we present
the following recommendations of initia-
tives to be implemented in Australia (and
internationally where appropriate):

Government partnerships to in-
volve the professional colleges and rele-
vant stakeholder groups (con-
sumer/community) to put disinvestment
on the agenda including awareness, col-
laboration and improved health outcome
data generation and reporting (ongoing
medico-vigilance).

Dedicated funds and distinct proc-
esses (i.e. transparent legal framework)
within the MSAC and where appropriate
the PBAC to:

Identify technologies and practices
for which there is relative uncertainty for
disinvestment analysis/review

Conduct disinvestment assess-
ments/reviews of the selected item(s)

This should involve an expanded
capacity for these committees (or others
adopting a similar model) to address exist-
ing practices in an analogous manner to
their current focus on new and emerging
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technologies, practices and pharmaceuti-
cals.

At this juncture in Australia's
health policy landscape, collaborative
links to advance disinvestment should be
made between the relevant stakeholder
bodies, including: the MSAC/PBAC, state
departments of health, the Australian
Commission on Safety and Quality in
Health Care, the National Institute of
Clinical Studies (and the NHMRC more
broadly).

For existing health care services
for which there is relative uncertainty,
consideration for the implementation of
'funding with evidence generation'. That
is, ongoing reimbursement only agreed for
a limited number of years pending evi-
dence generation/review processes – with
the possibility of extensions being consid-
ered.

Dedicated funding and cross-
disciplinary collaboration to build health
services and policy research capacity with
a focus on advancing disinvestment re-
search methodologies and decision sup-
port tools for policy stakeholders.

Disinvestment from existing health
care practices that offer little or no health
gain is a policy challenge that requires
greater  attention,  both  for  quality  of  care
and sustainable resource  allocation.  Dis-
investment may well depend less on the
availability of resources than on the politi-
cal will to support work in this area.

Summary
Australia currently has limited sys-

tems in place to support the disinvestment
of currently used ineffective, or inappro-
priately applied, health care practices.
With the growing burden of chronic health
conditions, addressing this limitation
should be recognised as an emerging na-
tional priority area [24]. This discussion
piece is intended to stimulate further de-
bate in this area (see also [25-27]). The
potential over-utilisation of less than ef-
fective clinical practices and the potential

under-utilisation of effective clinical prac-
tices not only result in less than optimal
care but also fragmented, inefficient and
unsustainable resource allocation. Sys-
tematic policy approaches to disinvest-
ment will improve equity, efficiency,
quality and safety of care, as well as sus-
tainability of resource allocation. Devel-
oping health services and policy research
methodologies that tackle these complexi-
ties to assist policy-makers will advance
the disinvestment agenda. This is a grow-
ing area of priority setting in health care
that requires national and international
perspectives, debate and collaboration.
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Materials of conference

ANTIBODIES TO BENZO[A]PYRENE IN
WOMEN SUFFERING FROM GASTRIC

AND INTESTINAL CANCER
Anosov M.P., Anosova T.P.,
Cherno S.V., Glushkov A.N.
Institute of Human Ecology

Kemerovo, Russia

The serum samples of 205 women served as
the research material. Among them there were 45
samples with the gastric cancer (GC) histological
diagnosis, 70 – with intestinal cancer (IC) and 90
healthy samples. Every woman gave a written
agreement to take part in the research. The content
of antibodies (AB) to benzo[a]pyrene (BP) was
determined  by  means  of  the  modified  by  us  me-
thod ELISA. The statistic treatment of the results
was carried out with the help of standard methods.

In the majority of the researched serum
samples we managed to find out the AB to BP of
all three classes (IgA, IgM, IgG). Authentic differ-
ences were detected on the BP AB levels of the
classes  A and G between the  healthy  and GC pa-
tient women, and also between the healthy women
and IC patient ones. The fact, that in the healthy
women the specific gravity of serum samples, in
which no BP AB of the A class were detected,
turned out to be the highest one (8,3%), comes
under notice. On the content of the BP AB of the
M class the compared groups didn’t differ.

There were no differences on the BP AB
levels of all three classes detected between the
patients in different stages of the tumor process,
and also between the GC and IC patients.

Thus,  the  BP  AB  are  formed  both  in  the
healthy and GC and IC patients. At that, the levels
of BP AB of the A and G classes in the considered
localizations cancer patients are higher than in
healthy women.

The fact, that BP AB are detected not only
in malignant tumor patients, but also in the major-
ity of healthy women, is of great interest as well.

In our opinion, to establish a cancerogenes
AB critical level, the exceedence of which could
be estimated as the sign of cancerogene-protein
adducts  quantity  increase,  i.e.  as  the  factor  of  an
individual carcinogenic risk, is extremely impor-
tant to all practical purposes. For this particular
purpose we have analyzed the variational series of
the  A,  M  and  G  classes  BP  AB  content  in  the
healthy women group and on the basis of the
criterion defined the affinity of utmost variants to
the general aggregate of the factors. We relatively
accepted the BP AB quantity maximum value,
higher of which the aggregate variants “fall out” of

the variational series on the  criterion, for the up-
per limit of normal. 4,6 mcg/ml for the A class BP
AB,  21,8  mcg/ml  –  for  the  G  class  ones,  38,7
mcg/ml  –  for  the  M class  -  turned out  to  be  such
limits.

It has been found that the number of wom-
en,  in  which  the  A  and  G  class  BP  AB  content
exceeds the relative limit of norm, among the GC
and IC patient ones is authentically higher (on the

2 criterion) than that among the healthy women.
There were no differences on the M class BP AB
content detected.

Conclusions
- In blood serum of healthy women there

are antibodies to BP.
- In GC and IC patients the content of

AB to BP is higher, than in healthy women.
- The appearance of AB to BP at GC and

IC has specific isoallotypic features: at GC and IC
the A and G classes’ antibodies content increases
preferentially.

- An increased content of AB to BP can
be a sign of a high oncorisk, but the lack of AB or
their low content in the serum is not the sign of a
low oncorisk.

- The content of AB to BP in GC and IC
patients doesn’t depend on the stage of the tumor
disease.

The article is admitted to the International Scien-
tific Conference «Advances in current natural sci-
ences», Moscow, May 13-15, 2007, came to the
editorial office on 15.11.07

ANTIBODIES TO BENZO[A]PYRENE IN
WOMEN SUFFERING FROM BREAST

CANCER
Anosova T.P., Anosov M.P.,
Cherno S.V., Glushkov A.N.
Institute of Human Ecology

Kemerovo, Russia

The given research was carried out for the
purpose of detecting antibodies (AB) to ben-
zo[a]pyrene (BP) in breast cancer (BC) carriers
and also revealing isoallotypic features of their
appearance.

The serum samples of 310 women served as
the research material. Among them there were 220
BCC and 90 healthy women.

The content of antibodies (AB) to ben-
zo[a]pyrene (BP) was determined by means of the
modified by us method ELISA. The statistic treat-
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ment of the results was carried out with the help of
standard methods.

In the majority of the researched serum
samples we managed to find out the AB to BP of
all three classes (IgA, IgM, IgG). However, in the
healthy women the specific gravity of serum sam-
ples,  in  which  no  BP AB of  the  A class  were  de-
tected, turned out to be the highest one (8,3%). The
content  of  all  three  classes  AB  to  BP  is  authenti-
cally higher in the BC carriers than in the healthy.
There were no differences on the BP AB levels of
all three classes detected between the patients in
different stages of the tumor process. Thus, the BP
AB  are  formed  both  in  the  healthy  and  BC  pa-
tients. At that, the levels of BP AB in BC patients
are higher than in healthy women.

In our opinion, to establish a cancerogenes
AB critical level, the exceedence of which could
be estimated as the sign of cancerogene-protein
adducts  quantity  increase,  i.e.  as  the  factor  of  an
individual carcinogenic risk, is extremely impor-
tant to all practical purposes. For this particular
purpose we have analyzed the variational series of
the  A,  M  and  G  classes  BP  AB  content  in  the
healthy women group and on the basis of the
criterion defined the affinity of utmost variants to
the general aggregate of the factors. We relatively
accepted the BP AB quantity maximum value,
higher of which the aggregate variants “fall out” of
the variational series on the  criterion, for the up-
per limit of normal. 4,6 mcg/ml for the A class BP
AB,  21,8  mcg/ml  –  for  the  G  class  ones,  38,7
mcg/ml  –  for  the  M class  -  turned out  to  be  such
limits. It has been found that the number of wom-
en, in which the BP AB content exceeds the rela-
tive limit of norm, among the BC carriers is au-
thentically higher (on the 2 criterion) than that
among the healthy women.

As a  matter  of  record  one  can  suppose  the
following:

- BP plays  a  significant  role  in  the  BC pa-
thogenesis not in all, but a part of patients;

- in some healthy women the BP adducts
formation with the protein (the result of which is
the BP AB appearance) exceeds a certain critical
level and that is why the malignant tumor appear-
ance risk is increased in them;

- the  quantity  of  this  or  that  class  BP  AB
depends not only on individual features of the BP
metabolism, but also on the immune response gene
complement.

Conclusions.
- In blood serum of healthy women there

are antibodies to BP.

- In  BC  patients  the  content  of  all  three
classes AB to BP is higher, than in healthy women.

- There are no isoallotypic features of
AB to BP at BC revealed.

- An increased content of AB to BP can
be a sign of a high oncorisk, but the lack of AB or
their low content in the serum is not the sign of a
low oncorisk.

- The content of AB to BP in BC patients
doesn’t depend on the stage of the tumor disease.

The article is admitted to the International Scien-
tific Conference «Advances in current natural sci-
ences», Moscow, May 13-15, 2007, came to the
editorial office on 15.11.07

FUNCTIONAL MORPHOLOGY OF TUMOR
VESSELS IN OVARIAN CANCER

Antoneeva I.I., Petrov S.B.
Ulyanovsk State University, Ulyanovsk, Russia,

Kazan State University, Kazan, Russia

Angiogenesis is a process of the new vessel
generation from the existing vascular bed. It is
typical for a tumor progression. The increase the
invasiveness and metastatic activity of the neo-
plasm is a result of the angiogenesis.

The parameters of the vascular bed were
studied based on the operational bioptic material of
the  primary  tumor  of  83  ovarian  cancer  (OC)  pa-
tients.

It was found that in primary OC tumors
vessels are distributed very irregularly. They have
poorly developed junctional stroma and thin walls.
Very rarely the vessels are covered directly by
neoplasm. The considerable increase in number of
the bundle vessels, hyperinflated and hyperemic
vessels  can  be  found  in  the  marginal  layer  of  the
tumor.

The main amount of vessels of the tumor
microcirculature is capillary vessels with the di-
ameter more than 10 µm (Table 1).

The endothelial cover of the tumor stroma
in small sinuses are represented by one or two en-
dothelial cells the nuclei of which emerge in a ves-
sel lumen and cytoplasmic outgrowths embrace the
vessel on its perimeter forming a solid tube. At the
same time the basal membrane is often not recog-
nized or distinguished as a discrete plate. The in-
crease of a caliber of the new-formed vessels is not
accompanied by their structural alteration: even
large diameter vascular walls are close to the struc-
ture of the capillary vessel walls.
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Table 1. Parameters of the tumor vascular bed
Vascular parameter m V.c. Max Min

Volume, % 4,33 0,25 0,46 12,6 1,2
Number in 1 mm2 of the tumor 23,7 1,1 0,38 62,2 12,1
Length in 1 mm3 of the tumor, mm 423,3 37,4 0,72 1354,0 25,4
Wall square in 1 mm3 of the tumor, mm2 14,5 1,22 0,7 77,0 2,2
Diameter 5-10 µm, % 16,2 2,17 0,29 100,0 0
Diameter 11-20 µm, % 43,4 1,25 0,47 58,8 0
Diameter 21-30 µm, % 27,3 0,95 1,16 40,8, 0
Diameter 31-50 µm, % 6,8 0,3 1,57 12,8 0
Diameter 51-100 µm, % 4,1 0,18 2,77 8,5 0
Diameter 101-200 µm, % 2,2 0,08 2,95 3,9 0

Therefore, the investigation of the vascular
density on 1 mm2 of the tumor, the ratio of their
diameters, volume of vessels, the length and
square of vascular walls in 1 mm3 of tumor tissue
showed in average the high level of blood supply
in the primary tumor knot in the ovarian cancer,
though in particular cases the parameter variations
were significant.

The article is admitted to the III International Sci-
entific Conference «Present-day problems of ex-
perimental and clinical medicine», Thailand
(Bangkok, Pattaya), December 19-27, 2007, came
to the editorial office on 31.10.07

PRIMARY SCREENING OF PIPERIDINE
SERIES NEW COMPOUNDS

Baizakova K.K., Shin S.N., Praliyev K.D.,
Yu V.K., Ikhsanova Z.A.

Republican State Enterprise “National Center of
Medications, Medical Purpose Products and

Equipments Expertise”, Institution of Chemical
Sciences named after Berkutov A.B.

Almaty, Republic of Kazakhstan

One of the search ways for new medicines
is studying fusion compounds’ pharmacological
properties among various analogues of well known
and widely applied in medicine substances. The
piperidine derivatives are of great interest. They
are the products of piperidine reduction and are of
low toxicological concern as pyridine is a part of
many natural complexes (vitamin PP, Vitamin B6,
nicotine and others). We have carried out the in-
vestigations of new piperidine derivatives synthe-
sized at the Institute of Chemical Sciences named
after Berkutov A.B. under the guidance of Acade-
mician Praliyev K.D.. The spasmolysants’ primary
screening  method  used  is  a  model  of  isolated  or-
gans. The investigation on small intestine is the
most available and, in this connection, very popu-
lar method. For the experiment animals of one

species, sex, age and body mass (±10%) are se-
lected. The purpose of our work has become the
study of biological potency and toxicity of a new
piperidine derivatives’ range obtained at the Insti-
tute of Chemical Sciences named after Berkutov
A.B., the Department of Education and Science of
Kazakhstan, under the guidance of a member of
the National Academy of Sciences Praliyev K.D..
The antispasmodic activity was investigated on the
rats’ small intestine in conditions of calcium and
acetylcholine spasm. The work was carried out on
the device oriented to the work with isolated or-
gans and manufactured by the Ugo Basile Com-
pany, Italy. The acute toxicity was defined by
means of a single intraperitoneal introduction of
the investigated preparation to white nondescript
mice weighing 19-21 g. The evaluation was made
according to the LD50 factor. 54 new compounds
have been investigated. The research results testify
to the presence of antispasmodic activity of the
following compounds: N -281, N -291, N -309,

-310, N -311, N -315, N -320, N -321,
-323; the compounds N -280, N -294, N -

309, N -311 blocking calcium spasm and the rest
ones – both kinds of spasm. The high antispas-
modic activity of the N -311 and N -323 com-
pounds, blocking both producing calcium and ace-
tylcholine spasms and with it being of low toxico-
logical concern (N -311 - 220 mg/kg ± 33,33;

-323 - 210 mg/kg ± 7,07; the toxicity of no-spa
- 213,8 mg/kg +22,61), should be noted.

Conclusions: the piperidine derivatives, be-
ing close analogues of the natural compound –
pyridine, - are promising for a profound search and
development of new low toxicological concern
medicines on their basis.

The article is admitted to the International Scien-
tific Conference «Present-day problems of experi-
mental and clinical medicine», Thailand (Bangkok,
Pattaya), December 19-27, 2007, came to the edi-
torial office on 12.11.07
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INVESTIGATION OF NEUROGENIC
MECHANISM OF DYNAMIC-

BEHAVIOURAL ACTIVITY OF BENDAZOL
Bugayeva L.I., Spasov A.A.,

Kuzubova E.A., Bukatin M.V.
Volgograd State Medical University, research

institute of pharmacology,
Russia, Volgograd

Bendazol (dibazol) – derivation of  ben-
zimidazole has been  widely used in medical re-
search since the second half of the 20th century.
This preparation has direct myotropic effect, it
serves as anticonvulsive, immunomodulatory, an-
tiagregate, adaptogenic, actoprotector remedy,
that’s why it is used in therapy, rehabilitation, pro-
phylaxis in practical medicine. However there is
not enough information in scientific literature
about toxicity of the preparation. In our previous
works it was proved that bendazol can be regarded
as little toxic. It was also established that safe the-
rapeutic range of  bendazol covers 2 levels (from
1,25 to 40 mg/kg), that as regarding to LD 50 forms
62-64 c.u. Toxic range of the preparation (from
160 to 640 mg/kg) corresponds to 13-15 c.u. with
domination of cholinergic trophotropic effect.

The aim of our work is to investigate pos-
sible mechanism of the influence of  bendazol on
cholinergic structures of the central nervous sys-
tem.

The experiments were carried out on 60
male-rats with the mass of 200-220 gr. The ani-
mals were  kept according to the rules and  the
experiments were carried out keeping the rules of
the International Convention on the protection of
the vertebrates (Strasburg, 1986).

To ascertain availability of cholinomi-
metic ingredient in mechanism of  bendazol’s ac-
tivity, we investigated  its influences on M- -
cholinoreceptive structures and  its ability to
change the duration of nicotine tremor and are-
coline hyperkinesis that is caused by administra-
tion of the typical cholinomimetics – nicotine and
arecoline. In an hour after  inserting  pharmacol-
ogical agents, that are being used while testing, the
animals got bendazol intragastrically in dozes of 5
and 160 mg/kg. The group animals used as a  con-
trol one got solvent (distilled water) intragastri-
cally in appropriate dozes.

Experiment with arecoline showed that
preliminary inserting bendazol to the rats in dozes
of 5 and 160 mg/kg  prolonged the latent period  of
hyperkinesis if the doze is 5 mg/kg but shortened
its  beginning  if  the  doze  is160  mg/kg.   At   th
same time the duration of hyperkinesis reduced
depending on the doze.

The main  H-  cholinergic   activity   of  the
medication was evaluated according to its influ-

ence on the  nicotine tremor, convulsive activity
and  depression of the inspiratory center. It was
established that   bendazol reduces the beginning
of the nicotine tremor, increases its duration twice,
stimulates the inspiratory center and shows little
influence on the convulsive activity if the doze is
5 mg/kg. On the contrary if the doze is 160 mg/kg,
the  latent   period   of  the  beginning  of  tremor  re-
duces if its duration increases by 120 %, depres-
sion of the inspiratory center increases 1,4 times
(p 0,05) and doesn’t influence on the convulsive
activity.

Thus, according to the results of the
pharmacological analysis with the help of sub-
stances that influence just on the activity of  cen-
tral cholinergic systems, we can suggest that ben-
dazol possesses H-cholinomimetic activity with
the dozes 5 and 160 mg/kg and M-cholinolilitic
activity with the doze 160 mg/kg.

The article is admitted to the International Scien-
tific Conference «Present-day problems of experi-
mental and clinical medicine», Thailand, February
20-28, 2008, came to the editorial office on
28.12.07

LASER SILICON INTUBATION
DACRYOCYSTORHINOSTOMY
REOPERATIONS EFFICIENCY

EVALUATION
Valiyeva G.N., Babushkin A.E., Orenburkina O.I.

Ufa Science and Research Institute
of Eye Diseases, Ufa, Russia

Topicality. Endoscopic and laser processing
technologies in dacryocystitis surgery has been
quickly developing since the beginning of the 90-s
of the XX century. The specified technologies pro-
vided the practical application of endonasal (retro-
grade) and transcanalicular laser endoscopic da-
cryocystorhinostomy (TLED). In ophthalmosur-
gery the transcanalicular approach to the lacrimal
sac has gained the greatest extension as its main
advantages, compared to the traditional external
approach, are the lack of cicatrix on skin, little
traumatism and bleeding and also a more simple
surgery technique. According to the integrated data
of scientific literature the efficiency of primary
TLED varies from 58 to 85% and the success of
reoperations usually doesn’t exceed 50%, the ap-
plication of transient stenting at reoperations al-
lowing achieving higher positive results.

The  purpose  of  the  work  –  is  to  study  the
efficiency of bi-canalicular silicon intubation ap-
plication at repeated TLED.

Materials and methods. The bi-canalicular
silicon intubation TLED reoperations’ results
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analysis was carried out in 14 patients (14 eyes)
because of ineffectiveness of the primary opera-
tion. There were 4 (28,6%) men and 10 (71,4%)
women. The patients’ age varied from 17 to 69
years old (the average age was 43,9+3,0 years).
The reoperation was carried out at terms from 3
months to 1,5 years after the primarily executed
interventions (in 12 (85,7%) patients during the
first year after the surgery).

The operations were carried out using diode
laser -1150 of the firm «Endo Optics» (USA)
and endoscopic apparatus «Stozz» (Germany). For
the intubation of lacrimal ways we used a lacrimal set
of Ritleng (F.C.I., France) and a silicon stent (diameter
of 0,64 cm and 30 cm long), which was set in for 3
months. All the patients were examined within long
date: in 6 months-2 years (the average term for the
examination was 16,4±1,9 months).

Results and discussing. During the opera-
tion a moderate bleeding was observed in two pa-
tients (14,3%). In the early postoperative period
complications took place in 3 patients in 4 cases
(28,6%). In the first case (7,1%) on the 2nd day
after the reoperation a rather frank irritation of the
eye conjunctiva mainly in the area of medial angle,
which was evaluated by us as an allergic response
for the silicon drainage material, that required car-
rying out, besides the corticosteroid (dexametason
drops) therapy, non-steroid anti-inflammatory (di-
clof) antiallergic (cromohexal, hi-crom) ones in the
postoperative period. Though the specified treat-
ment reduced the irritation, it didn’t liquidate it
completely. More over, a granulation polyp (7,1%)
located in the nasal cavity at the edge of the
formed inosculation was detected in the specified
patient in 1,5 months after the reoperation. It gave
occasion to the prescheduled and constrained eli-
mination of the silicon stent, whereafter the intuba-
tion granuloma was removed by forceps under
local anaesthesia and endoscopic control.

At the stage of bi-canalicular intubation
technique mastering the silicon drainage ends de-
coupling followed by its falling out (7,1%) was
observed in 1 patient in 10 days after the reopera-
tion, that didn’t influence negatively the surgery
result. In our opinion, the specified complication
was caused by a reflex sneezing and coughing of
the patient owing to periodic depression of free
and relatively long ends of the silicon stent into the
nasopharynx.

In the other case in 2 months after the sur-
gery the breakdown of both lacrimal points and
canaliculi (7,1%) followed by the adhesion of eye-
lids’ skin and the lips of the incised canaliculi was
registered.

By the day of release the functional result
had been achieved in all the patients. At long date
(up to 2 years) a positive effect with the recovery

after the reoperation with bi-canalicular silicon
intubation was registered in 11 patients or in
78,6% of the cases. The backsets of purulent da-
cryocystitis occurred in 11 patients (21,4%) in 2, 3
and 18 months after the reoperation accordingly, in
2 of the given three patients the backsets being
connected with the silicon stent implantation. In
one case the backset was observed after the lacri-
mal canaliculi eruption with medial migration of
the  intubation  material,  in  the  other  one  –  in  the
patient with an allergic response to the silicon
drainage and the granuloma formation in the inos-
culation area.

The reoperation with the use of transient
drainage was executed for a third time and with a
partial success in 2 patients.

Conclusions
1.In long date (up to 2 years) after the re-

peated transcanalicular laser dacryocystorhi-
nostomy with transient bi-canalicular silicon intu-
bation a positive result was registered in 78,6 % of
the cases.

2.Complications in the early period of the
given surgery (intubation granuloma, lacrimal
points and canaliculi eruption, allergic response on
the silicon drainage, stent falling out) were ob-
served in almost 1/3 of the patients. Taking into
account this fact the search for more perfect intu-
bation materials remains topical. In our opinion, a
biodegradable (resolving) drainage can be optimal
in this respect.

The article is admitted to the International Scien-
tific Conference «Present-day problems of experi-
mental and clinical medicine», Thailand, February
20-28, 2008, came to the editorial office on
29.11.07

THE STUDY OF MECHANISMS OF
OPHTHALMOPATHY DEVELOPMENT AT

PERSONS WORKING UNDER CONDITIONS
OF ACOUSTIC VIBRATIONS

Gazizova I. R.
Bashkirian State Medical University

Ufa, Russia

According to the absolute majority of ex-
perts on a labour safety, acoustic vibrations are the
most sanitary dangerous factors of industrial envi-
ronment. There is some information about some
ocular characteristics as a result of mechanic
acoustic vibration influence. However, it should be
noted that preventives and correction methods of
unfavourable effects of acoustic vibrations on the
visual analyzer haven’t been worked out yet, ow-
ing to pathogenetic mechanisms of acoustic oph-
thalmopathy development.
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Our investigation object is to study mecha-
nisms of acoustic ophthalmopathy development.

Materials and methods. 217 machine-
building plant workers were examined. Conditions
of work in the workshops: influence of infrasound,
whose intensity level exceeds maximum allowable
sanitary norms on 16-20 db and runs up to 96-100
db on the frequency of 8-16 Hz. The total equiva-
lent level of noise intensity in one shift exceeds the
maximum allowable level on 11-13 dbA in aver-
age.

Biomicroscopy was carried out by means of
the stereobinocular microscope “Zeiss”. The state
of eye bottom vessels was studied using the oph-
thalmoscope 11750-VBI, Welch Allyn; the elec-
troretinogram registration was conducted with A.
M. Shamshinova’s methodology (1998).

The results of research. The clinical obser-
vations showed that protracted influence of acous-
tic vibrations with pressure even within the normal
range upon the human organism stimulates func-
tional changes in the visual analyzer which lead,
first of all, to visual discomfort.

Primary signs of microcirculation disorders
(like aterosclerotic and hypertonic changes) were
revealed by means of biomicroscopy of conjunc-
tiva (especially at persons of 40 years and older).
One part of examined (23.76%) had mi-
croaneurisms of conjunctiva vessels, more often in
the  area  of  the  lower  sector  of  limbus  and  in  the
area of the lower transitional pleat of mucous eye
membrane.

The ophthalmoscopy of vessels of an eye
bottom helped to bring to light arterial wall indura-
tion in the pool of the second order arterioles, ve-
nous plethora, venous glomes like Gwist’s symp-
tom, there was also revealed Salus-Gunn’s symp-
tom of the I-II degree. The frequency of exposure
of vascular changes (like hypertonic, aterosclerotic
and aterosclerotic-hypertonic angiopathy) in the
examined group exceeds on 71.5% analogical dis-
plays of vascular pathology diagnosed in the con-
trol group.

Little decline of amplitude parameters of
macular electroretinogram was observed at exam-
ined persons, both red and green stimuli. Statistic
analysis allowed revealing a reliable distinction
(p<0.001) between the groups of the amplitude of
the wave A of macular electroretinogram of the
green stimulus, which mainly rod cells and cones
of macular area responds to.

Taking into consideration that there were
no revealed significant distinction of parameters in
macular electroretinogram on the red stimulus,
which mainly macular area cones react to, it was
possible to suppose that electrogenesis abnormality
as a reliable decline of the amplitude of the wave
A of macular electroretinogram on the green sti-

mulus is conditioned, to a considerable extent, by
dysfunction of rod cells, situated in the stimulated
area.

Bioelectric retinal activity was also investi-
gated at stimulation of low frequency. A reliable
decline of electroretinogram amplitude for 10 Hz
was revealed at examined persons in comparison
with the control. Reliable extension of time inter-
val N-P was considered to be a sign of disruption
of interneuronal correlation in external layers of
retina, most probably at the stage of information
transmission from photoreceptors to neurons of the
second level.

Thus, clinical observation of machine-
building plant workers achieved that protracted
influence of acoustic vibrations with pressure even
within allowable level upon the human organism
provokes functional changes in visual analyzer,
which lead to, at the first place to visual discom-
fort. Ophthalmoscopy revealed vascular changes
like hypertonic, aterosclerotic and aterosclerotic-
hypertonic angiopathy in the group of examined
persons. This angiopathy exceeds on 71.5% ana-
logical manifestations of vascular pathology diag-
nosed in the control group. Bioelectric retinal ac-
tivity was also analyzed. Decline of the electroreti-
nogram amplitude for 10 Hz was displayed at per-
sons from examined group in comparison with the
control. Given investigation allowed suggesting a
working classification of acoustic ophthalmo-
pathies, which permits to work out a complex of
sanitary and pharmacological measures for the
prophylaxis and treatment of manifestation of
acoustic vibration influence upon the eye.

The article is admitted to the International Scien-
tific Conference «Present-day problems of experi-
mental and clinical medicine», Thailand (Bangkok,
Pattaya), December 19-27, 2007, came to the edi-
torial office on 19.11.07

COMPLEX DIAGNOSTICS OF
MYOENDOMETRIUM PATHOLOGY

Dikariova L.V., Shvariov E.G.
Obstetrics and Gynecology Department, Astrakhan

State Medical Academy,
Astrakhan, Russia

In many countries of the world the recent
decades  are characterizes by the incidence rate of
hormonodependent tumors of reproductive organs
( hysteromyoma among them), hyperplastic proc-
esses and endometrium cancer with the rejuvenes-
cence of the sick women contingent. Numerous
data allow to  consider hysteromyoma as a clinical
risk marker of the development of genitals’ hor-
monodependent tumors (among them are primary-
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multiple formations) in women of not only  peri-
menopausal but also of reproductive age (J.B.
Bosman, 1989; E.G Shvariov, 1993; L.M. Ber-
shtein, 2001; N. Potischman, C.A. Swanson, L.A.
Brinton et al., 1993).

In spite of the sufficient number of detec-
tion methods of myeondometrium pathology, the
necessity  of  new  ones  is  retained.  It  is  stipulated
by inadequate susceptibility of the existing meth-
ods, their complicacy and high cost at the screen-
ing and monitoring stages. For our research of bio-
logical material  the endometrial secretion was
chosen. It is stipulated by the fact, that during the
usage of  immunofluorescent and histochemical
research methods of normal, hyperplastic and ma-
lignant endometrium tissue the ability of some
enzymes and their isoforms to be accumulated in
apical parts of glandular mucus was revealed (E.G.
Shvariov, 1993). The biological peculiarity of en-
dometrium is that this hormonosensitive tissue has
the ability of cyclic renewal of cellular composi-
tion and is influenced by sexual hormones, perox-
ide lipid oxidation products and proteins.

No doubts that the development of various
pathologic processes is associated with the so
called “oxidant stress”, which can be the direct
cause of a disease or accompanies its development.
The production of active oxygen forms increases,
and the antioxidant system which regulates proc-
esses of peroxide lipid oxidation and peroxide pro-
tein  destruction  is  involved into  the   process.  The
oxidant stress development doesn’t affect the iso-
lated disturbance of lipids, proteins or nucleic ac-
ids because of their close interaction; thus, they are
to be considered as a whole complex.

The offered approach allows to carry out
biochemical cytological and crystallographical
research simultaneously. Diagnostically it turned
out to be more effective than the detection of
markers in serum, where the received indexes were
rather diverse.

420 women were examined; they were di-
vided into following groups:

1) control group, including 64 (15,2 %)
women without reproductive organs pathology;

2) 208 (49,5%) women with hysteromyoma
having normal structure of endometrium;

3) 84 (20,1%) women with hysteromyoma
having hyperplastic processes;

4) 13 (2,86%) women with hysteromyoma
in combination with atypical hyperplasia of endo-
metrium:

5) 52 (12,4 %) women with hysteromyoma
in combination with cancer of endometrium.

In these groups the content of catalase was
detected. Catalase is one of the enzymes of anti-
oxidant protection, that is malon dialdehyde,
which is the secondary product of peroxide lipid

oxidation and carbonil groups of protein – markers
of peroxide destruction.

The meanings of catalase index and catalase
number in the control group were 3,09 ± 0,18 untis
and 0,8 ± 0,08 units. In women with hystero-
myoma having normal endomtrium structure, the
investigated parameters were 2,53 ± 0,16 units and
0.71 ± 0,05 units; in women with hystromyoma in
combination with hyperplastic processes the pa-
rameters were 1,8 ± 0,33 units and 0,44 ± 0,09
units. The lowest meanings of there enzymes were
registered in the group of women with hystero-
myoma in combination with atypical hyperplasia
of endometrium and endometrium cancer – 0,68 ±
0,2 and 0,2 ± 0,09 units (p < 0,05). The meanings
of malon dialdehyde in the investigated groups, on
the contrary, had the  tendency to the increasing
and were 0,37 ± 0,1 units; 0,49 ± 0,06 units; 1,68 ±
0,23 units and 3,01 ± 0,85 units. When evaluating
the coefficient of correlation it was determined that
there is a strong inverse connection between the
investigated data (p < 0,05).

The determination of peroxide protein de-
struction was carried out according to the tech-
nique of R.L. Levine et al. (1990) in modification
of E.E. Dubinina et al. (1995). The showings were
evaluated in peripheral blood as well as in endo-
metrial secretion; the most convincing data were
received in  endometrial secretion. The results
showed the evaluation of showings of peroxide
protein destruction on the level of carbonil deriva-
tives in endometrial secretion to be one of the most
sensitive showings of the oxidant stress.

The previous years in clinical medicine a
new diagnostic technique was developed; it is
based on the information  of overmolecular level
during the  transition of biological liquids into the
solid states (V.N. Shabalin, S.N. Shtokhina, 1999;
2001).

This information is contained in the struc-
ture of the so called facii, the microscopic investi-
gation of which allows to receive the morphologi-
cal decoding (V.N. Shabalin, S.N. Shatokhina,
2000).

The described phenomena allows the usage
of the results of structural analysis of biological
liquids in screening and monitoring of patients
with hyperplastic processes of myoendometrium
and endometrium cancer.

For the investigation of endometrial secre-
tion, its transition into solid phase with the method
of cuneate dehydration was made. The analysis of
structural elements of a dehydrated drop was made
with the  stereomicroscope Mz-12 (Leica) and dig-
ital camera “Pixera” (USA). We investigated the
samples  of  dried  drops,  i.e.  facii,  as  well  as  their
enlarged photographs (from x10 to x160). The
coefficients appropriate the endometrium pathol-
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ogy of different levels were calculated. Mor-
phometrical showings of facii of endometrium
secretion were evaluated with the help of the pro-
gramme Image Tool.

During  the examination of endometrial se-
cret of hormonodependent tumors we determined 3
types of facii: radial (it is found in 48,4% of pa-
tients having hysteromyoma with the normal en-
dometrium structure); mixed, which is found in
patients with hysteromyoma in combination with
hyperplastic endometrium; three-radial, which is
found in patients with atypical endometrium hy-
perplasia and endometrium cancer.

In patients having hysteromyoma with
normal endometrium structure in the samples of
facii large fissures prevailed, forming special sepa-

rate parts, where only isolated three-radial fissures
were met. With the increasing of severity of en-
dometrium pathology (glandular endometrium
hyperplasia) the spread of three-radial fissures
increased. In patients with atypical endometrium
hyperplasia and endometrium cancer the structure
of facii differed from that described above: in the
investigated samples all over the area of facii the
net of three-radial fissures was found.

To determine the power on interaction be-
tween the showings Srad and Str the tetrachorioi-
dal coefficient of Pirson was calculated, which was
increased with the severity of pathology of mye-
moendometrium from 0,3 to 0,8.

The main structural elements of facii are
given in the table 1.

Table 1. The main Characteristics of Endometrial Facii in Myemoendometrium Pathology.
The investigated

groups
The main structural elements of facii of

uterus biological liquids
Srad (mm²)
(area of ra-

diality)

Str (mm²)
(area of 3-
radial fis-

sures)
Patients without
tumor pathology of
reproductive system
(N=64)

Hysteromyoma with
normal endo-
metrium (N=208)

Hysteromyoma with
endometrium hy-
perplasia (N=84)

Hysteromyoma with
atypical endo-
metrium hyperplasia
(N=13)

Hysteromyoma with
endometrium cancer
(N=52)

 siteness, radial fissures, separate parts are
expressed, in 10% isolated three-radial fis-
sures can be found.

 siteness, radiality of fissures, separate
parts, in 48,4%  isolated three-radial fis-
sures at any age are found.

 siteness, radiality of fissures, increasing
number of separate parts, three-radial fis-
sures.

 clear siteness is being lost, in peripheral
zone isolated radial fissures are kept, on the
other part of surface there is a net of three-
radial fissures.

 siteness is lost, in 88% of patients radial
fissures are absent, three-radial fissures are
the main structural elements.

6,8 ± 0,12

5,1 ± 0,42

6,1 ± 0,46

2,23 ± 0,58

0

0,3-0,5±
± 0,06

1,1 ± 0,08

2,1 ± 0,11

3,2 ± 0,58

6,7 ± 0,6

Thus, the evaluation of structural peculiari-
ties of endometrial secretion, some enzymes of
antioxidant protection, secondary products of per-
oxide lipid oxidation and markers of peroxide pro-
tein destruction allows to reveal patients of high
risk group with endometrium pathology at the pre-
clinical period; it also allows to reveal forming
pathologic processes of myenoendometrium, pre-
venting the development of precancer and cancer
of this localization. Nontraumatic sampling of the

material, the simplicity of its processing give us
large possibilities of effective dispancerization of
women with the investigated pathology.

The article is admitted to the International
Scientific Conference «Basic and applied research
in medicine», China (Beijing), November 26–
December 4, 2007, came to the editorial office on
22.11.07
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STABILITY OF THE NATIVE AND
IMMOBILIZED INULINASE TO VARIOUS

DENATURIZING AGENTS
Kovaleva T.A., Holyavka M.G.,

Kozhokina O.M., Taha S.A.
Voronezh State University,

Voronezh, Russia

Today enzyme inulinase (2,l- -D-
fructanfructanohydrolase, EC 3.2.1.7), which splits
off fructose residues from the nonreducing end of
the molecule of inuline, is of great interest in con-
nection with the possibility of its using in the pro-
duction of fructose from inuline and inuline-
containing materials. When using inulinase for
reducing inuline-containing materials, it has re-
ceived the product-95% fructose syrup, which
doesn't demand of special purified methods. An-
other direction of using of this enzyme is the direct
fermentation of inuline into ethanol.

Endoinulinase Aspergillus awamori has
been purified by ammonium sulfate precipitation,
gel-chomatograhy on sephadex G-100, SDS-
PAGE electrophoresis. The immobilization of inu-
linase by ion exchange AV-26 and AV-17-2P has
been made by adsorption and glutaraldehyde me-
thods. The effect of UV-radiation and carbamide
on the stability of native and immobilized enzyme
has been investigated. DRT-400 lamp has been
used in UV irradiation.

It has been determined that UV irradiation
in doses 75.5-151.0 J/m2 leads to the inactivation
of soluble inulinase both immobilized inulinase
preparations preserve 96 % of catalytic activity in
dose 151.0 J/m2min. Doses 906-1400 J/m2 cause
disulfide bonds degradation and the photolysis of
catalytic site as a result of amino acid radicals
formation. We have observed an increase oh the
adsorptively immobilized inulinase stability at the
302 J/m2. Covalently bonded protein preserves
hydrolytic activity in high doses (1300 J/m2).
Thus, covalent immobilization provides high sta-
bility for the inulinase to UV irradiation. The type
of a way of binding influences significantly on the
heterogeneous enzyme preparations stability.

It is shown, that the thermo stability of ad-
sorb immobilized inulinase, bound with anionite
AV-26, increases in comparison with native inuli-
nase: the immobilized enzyme has the max cata-
lytic activity at temperature 70°C. For immobilized
and native enzymes optimums pH are practically
the same, only there is a wider range of meanings
pH from 4.5 to 5.0. Activity of the native prepa-
rates is preserving completely the thermo stability
of covalent bound inulinase is more higher than at
the adsorb immobilization. So, after heating to
100°C inulinase, immobilized by the chemical
method, shows 19% of the catalytic activity of the

native enzyme. The fixation of the triple structure
by the multipoint interaction between active
groups of the carrier and of the protein takes place
after immobilization of the enzyme on anionites. It
was shown, that the immobilization leads to the
increasing of the activation energy (Eact), H of the
hydrolysis reaction of inulinase in comparison
with diffusion difficulties of the high molecular
substrate during the approaching to bounding and
catalytic groups of the active center. The negative
value S for the hydrolysis reaction of inulinase,
realized by the native enzyme, means that the
breaking up of the polymeric substrate proceeds
with high speed and is characterized by the high
order. After the immobilization of inulinase S of
the enzyme breaking up of inulinase decreases,
apparently at the expense of the direct interaction
on of the enzyme with the substrate.

It is shown, that the incubation of soluble
inulinase with carbamide in concentration 8 mol/L
leads to the total denaturation of the enzyme, and
its activity isn't registered. After the interaction of
immobilized inulinase with the solution of car-
bamide in concentration 8 mol/L for 60 min with
constant mixing the enzyme showed the catalytic
activity (30% of activity of immobilized unmodi-
fied inulinase).

Thus, the stability of inulinase in relation to
denaturizing agents has been shown to increase
with the immobilization of ion exchange. The cha-
racter of binding with the matrix affects greatly the
stability of immobilized enzyme to physical fac-
tors.

The article is admitted to the International Scien-
tific Conference «Innovation Technologies», USA,
New-York, December 19-27, 2007, came to the
editorial office on 12.11.07

LOW-FREQUENCY NEUROMUSCULAR
ELECTRICAL STIMULATION TRAINING

OF HUMAN SKELETAL MUSCLES IN
CONDITIONS OF GRAVITATIONAL

UNLOADING
Koryak Yu.A., Kozlovskaya I.B., Khimoroda N.N.

State Scientific Center – Institute of Biomedical
Problems of the RAS, Moscow, Russia

A number of studies have indicated that
sudden exposure to microgravity environment
causes a decrease in the tone of the skeletal mus-
cles [Kakurin et al., 1971b; Kozlovskaya et al.,
1984], reduction of muscle strength [Cherepakhin &
Pervushin, 1970; Kakurin et al., 1971a; Mitarai et
al., 1980; Grigor'yeva & Kozlovskaya, 1985; Kor-
yak, 1998; 2002], perceptual and coordination disor-
ders in the neuromuscular systems [Ross et al.,
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1984; Grigor'yeva & Kozlovskaya, 1985; Kiren-
skaya et al., 1985], shift of the spinal reflex mecha-
nisms [Cherepakhin & Pervushin, 1970; Kakurin et
al., 1971b; Kozlovskaya et al., 1982], and degrada-
tion of joint position sense [Bock et al., 1992;
Bock, 1994]. It is accepted that the major factor
responsible for all of these changes is the sudden
elimination of the proprioceptive information from
the muscle and tendon in response to absence of
load-bearing. Gravitational loading appears to be
necessary for the maintenance of human lower
limb skeletal muscle size and force [Kawakami et
al., 2000; Kubo et al., 2000; Koryak, 2001]. Stud-
ies simulating microgravity have shown that exer-
cise countermeasures can attenuate, but not com-
pletely prevent the loss of muscle mass and force
[Kawakami et al., 2001; Koryak, 2001]. The mus-
cle groups most affected by exposure to micro-
gravity appear to be the antigravity extensors of
the  knee  and  ankle  [Akima  et  al.,  2001].  Among
these, the plantarflexors seem to be the most af-
fected [Akima et al., 2000], likely due to their
greater mechanical loading under normal gravita-
tional conditions. Most notable after exposure to
microgravity is a disproportionate loss of force as
compared to that of muscle size [Akima et al.,
2000; Kawakami et al., 2001], indicating that fac-
tors other than atrophy contribute to muscle weak-
ness.  The  internal  architecture  of  a  muscle  is  an
important determinant of its functional characteris-
tics (force–velocity relationships, force–length, and
maximum isometric force [Gans & Bock, 1965;
Lieber & Frieden, 2000]. There is a paucity of stu-
dies on the effects of disuse [Maganaris et al.,
1998] or simulated microgravity [Kubo et al.,
2000; Kawakami et al., 2000] on muscle architec-
ture.

Purpose. The purpose of the present study
was to investigate the internal architecture of the
triceps surae [medial (GM) and lateral (LG) gas-
trocnemius and soleus (SOL) muscles] in relation
to the functional characteristics of the plantarflex-
ors after 6 days of «dry» water immersion (DI)
with exercise countermeasures [term-long low-
frequency neuromuscular electrical stimulation
(NMES) trainings].

Methods. To simulate microgravity the DI
model has been used [Shulzhenko & Vil-Villiams,
1976]. Four subjects (men-volunteers; 22.8 ± 0.8
yr, 1.84 ± 0.1 m, and 79.3 ± 4.2 kg) gave their
written, informed consent to participate in this
study, after the Ethics Committee of the Institute
of Biomedical Problems RAS had approved the
procedures involved. All the experimental proce-
dures were performed in accordance with the Dec-
laration of Helsinki. NMES is applied to four mus-
cle groups of both lower extremities. “Dry” elec-
trodes (Ltd. “Axelgaard”, USA) are placed n the

skin above the quadriceps femoris muscles, the
hamstrings, the tibialis anterior, the peroneal, and
the triceps surae muscles. he synchronous stimu-
lation of antagonistic muscle groups prevents un-
wanted joint movements. The NMES-training is
performed during 3 hours per day with 1 s « n »
and 2 s « off » trains at intensity levels of 20-30 %
of maximum tetanic force and a frequency of 25
Hz and amplitude  of  stimulus  from 0  up  to  45  V.
The electrical stimulus was provided by the “STI-
MUL LF-1” stimulator (RUSSIA). The technical
equipment consists of electrode trousers carrying
stimulation electrodes for the 12-channels, and
2 interconnected 6-channel stimulators can d n a
belt. The NMES-training of muscles of the exami-
nee was carried out directly in a bath. Subjects
performed a series of isometric plantarflexion con-
tractions on an isokinetic dynamometer (“Biodex”,
USA) at ankle angles of 0  (neutral ankle position:
the footplate of the dynamometer perpendicular to
the longitudinal axis of the tibia). All measure-
ments were carried out with the knee joint flexed
at 90 deg. A real-time B-mode ultrasound appara-
tus (“SonoSite MicroMaxx”, USA) with a 7·5
MHz linear-array probe, and length of a scanning
surface 60 mm and thickness of 10 mm was used
to obtain sagittal images of the GM, GL and SOL
at  rest  and  at  50  %  of  plantarflexor  MVC  at  the
neutral ankle position. The fascicle pennation
angle (  ) was measured from the angles be-
tween the echo of the deep aponeurosis of each
muscle and interspaces among the fascicles of that
muscle. The length of fascicles ( L ) across the deep
and superficial aponeurosis was measured as a
straight line [Abe et al., 2000]. Shorter fascicle L
fibres ( Lmuscle) was determined as a delta between
L and cos   fibres in the active comparison with
the passive condition. In the present study, ultra-
sonic measurement was repeated three times for
each subject and averaged values were used. All
ultrasonic images were processed with use of the
software package “Dr. ReallyVision” (Ltd. “Alli-
ance – Holding”, RUSSIA).

Results. After the 6-day DI with application
by NMES-training, maximal plantar flexion torque
by three subjects has increased on the average by
11.3 % (150 ± 17.3 vs 167 ± 6.7 N) and at one has
decreased for 9.6 % (155 vs 140 N). After DI, in
the passive condition, L fibres in the MG, and LG,
and SOL has decreased for 12 (from 32 ± 2 to
28 ± 1 mm), 13 (from 36 ± 2 to 31 ± 2 mm), and
13 % (from 36 ± 3 to 32 ± 2 mm) but in the active
condition by 18 (from 26 ± 3 to 22 ± 2 mm), 22
(from 36 ± 3 to 28 ± 2 mm), and 21 % (from
32 ± 2 to 26 ± 2 mm), respectively. The  angles,
in the passive condition, was decreased by 22, 20
and 16 %; but in the active condition by 17, 22 and
17 %, respectively. Shorter fascicle lengths and



Medical and Biological sciences

EUROPEAN JOURNAL OF NATURAL HISTORY

88

steeper fascicle angles in the active compared with
the passive condition show internal shortening of
fascicles by contraction. Before DI Lmuscle the
MG has found 7.9 mm after has decreased and has
made 7.8 mm, and in SOL 5.9 vs 5.6 mm. Signifi-
cant increased in Lmuscle from 0.9 to 3.3 mm were
found by LG.

Conclusion. This study describes, for the
first time, the architecture of the human triceps
surae [medial (MG) and lateral (LG) gastrocne-
mius and soleus (SOL) muscles] in vivo, both at
rest and during graded (50 % MVC) isometric
plantar flexions. The results obtained in vivo
indicate  that  human MG, LG,  and SOL archi-
tecture drastically changes both as a function of
ankle joint angle at rest and as a function of the
force developed during isometric contractions at a
fixed joint angle. At rest, when changing the
ankle joint angle from -15 to +30 deg, GM
pennation angle increased from 31 to 49 deg,
LG – from 20 to 28,5 deg, and SOL – from
22.8 to 34 deg; fibre length decreased from
35.5 to 26.8 mm, LG – from 46.8 to 31.2 mm,
and SOL – from 39.2 to 28.2 mm. These results
indicate that fibre length and pennation angle of
the human triceps surae cannot be assumed to
remain constant with changing muscle length
[Huijing & Woittiez, 1985]. The decrease in fibre
length and increase in pennation angle with in-
creasing muscle length may be ascribed the taking
up of the slack characterizing these structures
[Huijing & Woittiez, 1985]. In the present study,
the decrease in fibre length occurring from -15 to
+30 deg of passive plantar flexion also suggests
that muscle fibres became progressively slack
with increasing ankle joint angles. The major
findings of this study were that, after 6 day DI with
of NMES-training, isometric maximal voluntary
torque by the plantar flexor muscles increased.
Previous studies have documented decrease of the
contractile properties of skeletal muscles during DI
(Grigor'yeva & Kozlovskaya, 1985; Koryak,
1998a; 2002, 2003). The present exercise training
resulted small increased (~11 %) in maximal vol-
untary plantar flexion torque in the triceps surae
muscle what is antigravitational the triceps surae
muscle whereas absence of preventive actions re-
sults in decrease in MVC more than on 50 % [Gri-
gor’eva & Kozlovskaya, 1985; Koryak, 1998a, b;
2002, 2003) and in Po more than on 30 % (Koryak,
1998a,b; 2001, 2003].

Efficacy of NMES-training for increased
the contractile properties of skeletal muscles has
been suggested in previous studies [Koryak, 1995;
Mayr et al., 2000; Koryak et al., 2002]. The insig-
nificant increase in force of contraction in the pre-
sent  study  can  be  assumed  it  is  defined  by  slack
intensity impulses.

It is well known that the smaller motoneu-
rons innervating muscles are more readily activated
than the larger cells innervating units [Henneman et
al., 1965; Burke & Edgerton, 1975], as the strength
of the contraction increases progressively. The
smaller units consist of slow twitch muscle fibres
(type I) and the larger units consist of fast twitch
fibres (type II). In submaximal voluntary contrac-
tions, type I fibres the motor units are activated by
the synaptic current impinging on the motor neu-
ron. The situation is completely different in contrac-
tions triggered by NMES, because the muscle fibres
of the motor units are activated by an electric cur-
rent which is applied extracellularly to the nerve
endings, and larger cells with lower axonal input
resistance are more excitable [Blair & Erlanger,
1933; Solomonow, 1984]. In fact, when the stimu-
lus is applied from outside the cell, the electric
current must first enter through the membrane be-
fore it depolarises the cell, but the extracellular me-
dium shunts the current, and the smaller motor
units will not be activated during submaximal
NMES because of their higher axonal input resis-
tance. Therefore, the smaller motor units do not
adapt to training with submaximal NMES. How-
ever when use electrical stimulation high training
intensity, larger force NMES-training to be more
efficient exercise [Almekinders, 1984].

Internal architecture of the GM, LG, and
SOL  muscle  was  altered  and  this  was  only  par-
tially prevented by exercise countermeasures. Both
fascicle length and pennation angle were reduced
after DI with NMES, this strongly suggests a loss
of both in-series and in-parallel sarcomeres, re-
spectively. The functional consequence of the de-
creased fascicle length was a reduced shortening
during contraction. The loss of in-series sar-
comeres would mean that this is likely to have
implications both on the force-length and
force-velocity relationships of the muscle. The
observation of a smaller pennation angle during
contraction after DI with NMES will partially
compensate for the loss of force, because of a more
efficient force transmission to the tendon. The re-
duced initial resting pennation angle probably,
grows out reduction decreased tendon stiffness or
of the muscle-tendon complex that finds confirma-
tion in substantial growth Lmuscle of LG (with 0.9
up to 3.3 mm after DI) during contraction. This
observation is consistent with the findings of
Kubo et al. [2000]. In conclusion, NMES-training
was partially successful in mitigating the loss of
function and architecture induced by prolonged DI.
Apparently, by ascending during NMES-trained a
flow muscular afferentation [Gazenko et al., 1987].
In summary, from the present results, follows,
first, that the architecture different lead the triceps
surae muscle considerably differs, reflecting,
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probably, their functional roles, second, various
changes fibre length and pennation angle between
different muscles, probably, are connected to dis-
tinctions in ability to develop force and elastic
characteristics of sinews or muscle-tendon com-
plex and, at last, in the third, NMES -training has
preventive an effect on stimulated muscles: in part
reduces loss of force of reduction of the muscles,
the caused long unloading. The received data, al-
low concluding, that use of NMES-trained renders
the expressed preventive action, essentially re-
duces depth and rate of atrophic processes in mus-
cles.
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ABOUT INDICATORY ROLE OF THE
BIOSUBSTRATES CRYSTALLOGENESIS

Martusevich A.K.1, 2, Kvitsinskaya N.A.1,
Ghdanova O.B.2, Peretyagin P.V.1

1 Scientific Research Institute of Traumatology and
Orthopedics, Nigny Novgorod, Russia
2 Vyatka State Agricultural Academy,

Kirov, Russia

History of the biocrystallization phenome-
non  scrutiny  includes  over  30  years  [1,  3,  4],  but
the first mention about it had been written in 1804
[2]. There are many papers, which demonstrated
diagnostic function of crystalloscopic and tezi-
graphic facia [4]. In that time, the unitary publica-
tions devote to ability of crystallographic methods
for indication of treatment effectiveness [1, 3].
This thesis was aim of our investigations.

Materials and methods.  We  study  the  dy-
namics of the transformation of teziocrystallo-
scopic picture of some human biofluids (saliva,
urine, blood serum, teardrops etc.) in the manage-
ment process. Free crystallization of biomaterial
(classic crystalloscopy) was examined by using the
special identification table, which consist of 5
classes of crystal and amorphous structures and
half-quantitive additional criteria, such as facia
destruction degree [FDD], regularity [R], cellular-
ity [C] and marginal belt [MB]. Tezigraphic facia
was evaluated by complex of basic (initiation coef-
ficient [IC]; belt coefficient [BC]) and additional
parameters [1, 3]. We used two variants of tezi-
graphic test. There are comparative and differential
teziography, which discrepant by number of the
basic substances. Data were processed with statis-
tic programs (SPSS 11.0; Primer of biostatistics
4.03).

Results. On  the  base  of  our  data  it  was
demonstrated, that the dynamics of the biofluids
teziocrystalloscopic picture correlates with patient
common condition and his clinic-functional status.
This thesis was verificated on patients, which have
gastroenterological, neurological, traumatologinal,
cardiological and nephrological diseases. We
tested the dynamics of free and initiated biosub-
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strates crystallogenesis on medicamental, chirurgi-
cal, balneological and physiotherapeutic manage-
ment. On our opinion, the most informative and
comfortable for practical using biosubstrates are
saliva and urine, but informativity of the monitor-
ing highly increase, if two or more biofluids are
analysed simultaneously. It was shown, that char-
acter of the crystalloscopic specimen’s changes (on
the general tendency to organization or destruction
of the facia) illustrates the treatment effectiveness.
This conclusion with respect general tendency is
formed by the analysis of crystallization rate (crys-
tal concentration in microscope visual field), facia
destruction degree, homogeneity of elements al-
lotment, cellularity, marginal zone width etc. It is
determined, that positive treatment results associ-
ate with decreasing of facia destruction degree,
cellularity; increasing of facia homogeneity and
normalization of crystalloscopic rate for own crys-
tallization (initiation potential for tezigraphic test).

We composed universal algorithm of the
crystalloscopic monitoring of patient functional
status, which consist of the two or three control
points. If we estimate short-time or unitary medical
interference, it is enough to investigate the baseline
and final condition. In this time the taking of bio-
substrates is accomplished. For the treatment
scheme, which realized in long time, the three-
points investigation is most suitable.

Conclusion. So,  it  was  ascertained,  that
crystallographic methods of biofluids investigation
can be used for the treatment control.
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CLIMATIC AND GEOGRAPHIC FEATURES
AND DEATH RATE

IN REPUBLIC SAKHA (YAKUTIA)
Makharova N.V., Egorova A. G.,

Burtseva T. , Shepeleva N.I.
Yakut Scientific Centre of Siberian Branch of

Russian Academy of Medical Sciences,
Sakha Republic (Yakutia)

The Republic Sakha (Yakutia) occupies ter-
ritory in 3103, 2 thousand sq.km, that makes 18 %
of all territory of the Russian Federation. Forty
percent of territory is behind Polar circle, in a zone
of a long-term frozen ground. In its limits three
hour zones are located.

Distinctive feature of a climate - expressed
anticyclone mode of weather and frequent intru-
sions of air masses from Arctic Ocean with very
small maintenance of water steam in summer.
Winter is long, cold and not snowy; on a greater
part of territory temperature is varying from 40
below zero up to 50 below zero. Summer is short,
droughty, and rather hot. In some days of July in
the Central Yakutia the temperature reaches up to
+31 - +38.

Population of Yakutia, according to census
of 2002, is 949 thousand people. The indigenous
population, including representatives of small na-
tionalities, makes 50 % (45 % are Yakuts and 5 %
- small in numbers people). Indigenous small in
numbers people are presented with Evenks, Evens,
Dolgans and Yukaghirs. The basic part of non-
indigenous population is represented with Russians
(41 %), and also with representatives of other peo-
ple and nationalities.

Centuries-old evolution of indigenous pop-
ulation of the Far North has generated a lot of the
adaptive morphological and functional features,
allow surviving and saving health in severe condi-
tions of an environment. However the mortality rate
coefficient of the population of Yakutia constantly
increases and since 1990 for 2005 he has increased in
1, 5 times (from 6, 8 up to 10, 2) whereas in Canada
similar on climatic and geographic conditions this
parameter in 2006 according to the data of WHO was
7, 86. For last decade (1996-2006) death rate of the
population of Yakutia on the basic classes of the rea-
sons on 100 thousand people constantly increases.
Moreover the basic part of growth for this period is
made by illnesses of system of blood circulation (in 1,
3 times). Only for last five –year period (2002-2006)
death rate from IHD (ischemic heart disease) has in-
creased in 1, 13 times, from a sharp heart attack of a
myocardium - 1, 35, from cerebrovascular illnesses -
1, 11. It is especially necessary to emphasize fast
growth of death rate from illnesses of endocrine sys-
tem, frustration of a feed and a metabolism which has
increased for this period in 1, 53 times, from them
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from diabetes - 1, 69. Thus, statistical data show influ-
ence of urbanization on health of the population in the
North which major factors are infringement of the
balanced feed, decrease in physical activity, and in-
crease of psycho emotional pressure.

The article is admitted to the International Scien-
tific Conference «Basic and applied problems of
medicine and biology», UAE (Dubai), October 16-
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CYTOPLASMIC RNA CHANGES IN SKIN
HAIR FOLLICLE EPITHELIAL CELLS OF

GUINEA-PIGS AT MICROWAVE
INFLUENCE
Melchikov A.S.

Siberian State Medical University
Tomsk, Russia

In the available literature there are no cyto-
photometric data about the cytoplasmatic RNA
changes in skin hair follicles’ epithelial cells when
affecting by thermogenous intensity microwaves.
All this conditioned, especially with due account
for the possibility of the obtained experimental
data extrapolation for a human, the necessity to
carry out our research.

The research was carried out on 65 mature
guinea-pig males weighing 400-450 g, from which
35 were used in the experiment, and 30 served as
the control. The experimental animals were ex-
posed to the effect of single general microwave
irradiation (length of wave - 12,6 m, frequency –
2375 MHz,  power flow density (PFD) – 60
mW/cm2, exposure time – 10 min).  Excluding the
animals from the experiment and sampling the
materials were done immediately, in 6 hours, on
the  1st,  5th, 10th, 25th and 60th days after finishing
the  exposure.  .  The  flaps  of  skin  were  taken from
different areas (head (cheek), back, stomach). The
photometric activity definition of the cytoplasmic
RNA content was performed in 50 cells of outer
root sheaths of each cut hair follicles. The hemato-
logical control (total count of erythrocytes and
leucocytes) was carried out during the experiment.

Right after finishing the microwave effect
the decrease, compared to the control, of cyto-
plasmic RNA is registered, to the maximum extent
– in the stomach skin epitheliocytes – up to 86,7%,
while in the head and back skin – up to 98,3% and
97,2% from the original accordingly ( <0,05). In
the following terms after finishing the exposure to
the thermogenous intensity SHF waves a further
decrease  of  the  cytoplasmic  RNA  content  in  skin
cells of all localizations, especially head and stom-
ach, is observed. Thus, on the 5th day after finish-
ing the SHF waves exposure the cytoplasmic RNA

content is maximally decreased in the specified
epitheliocytes of head and stomach skin – by
23,1% and 35,8% from the control level accord-
ingly (p<0,05). Beginning with the 10th day an
increase  of  the  cytoplasmic  RNA  content  in  the
cytoplasm of outer root sheaths epitheliocytes of
all localizations skin hair follicles is close to the
original one (p>0,05).

The article is admitted to the International Scien-
tific Conference «Basic and applied problems of
medicine and biology», Italy, Sicily, July 15-22,
2007, came to the editorial office on 1.11.07

INFLUENCE OF NATURAL 1-O-
ALCYLGLYCEROLS ON ANTIOXIDANT

DEFENCE SYSTEM OF RATS AT
ALIMENTARY DISLIPIDEMY

Novgorodtseva T.P., Karaman Yu.K.,
Kasyanov S.P.1
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In recent years a great interest has been at-
tracted to pharmaceutical preparations of sea hy-
drobionts containing 1-O-alkyl-diacylglycerols
(ADG). ADG at entry to digestive tract are broken
down to form high activity biological compounds,
when affected by lipases, - 1-O-alkylglycerols
(AG), which are responsible for hemopoietic, ra-
dioprotective, antitumor properties of ADG-
containing pharmaceutical preparations. In single
publication there is information about antioxidant
properties of the preparations rich in ADG. It is
AG that are supposed to play an important role in
the manifestation of antioxidant properties of the
given pharmaceutical agents. The purpose of the
work has been the study of 1-O-alkylglycerols’
influence on the antioxidant defence system in rats
at alimentary dislipidemy (DLP), the 1-O-
alkylglycerols being obtained from natural ADG.

The model of alimentary DLP was caused
by unbalanced fat composition nutrient budget
including high-caloric products and cholesterol.
The model development criterion served the cho-
lesterol level in blood serum and liver of the rats
exceeded the initial one by more than 1/3. After
the  development  of  DLP  the  rats  were  given  AG
intragastrically in the dosage of 0,4 g/kg from the
rat’s body mass for 30 days (Novgorodtseva T.P.,
2007). The 1-O-alkylglycerols were obtained by
the method of ADG hydrolysis from the liver lip-
ids of Commander Squid Berryteuthis magister.
The total antioxidant activity (TAA) of rats’ blood
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plasma and the catalase activity in erythrocytes
were investigated.  The level of initial (hydroper-
oxide of lipids) and final (malondialdehyde) lipop-
eroxidation products in blood by the spectropho-
tometric method was determined.

The DLP formation in rats was attended by
the lipid peroxidation products accumulation and
general antioxidant and catalase blood activity
decrease. After using AG the catalase activity in-
crease and the lipid hydroperoxide level decrease
in blood plasma were detected in the rats, the TAA
normalization and tendency to malondialdehyde
concentration decrease were registered. The re-
search findings can testify to antioxidant properties
of natural AG, that gives an opportunity to extend
the ADG-containing lipids’ application at various
pathologies attended by the decrease of antioxidant
state of the body.

The article is admitted to the International Scien-
tific Conference «Present-day problems of experi-
mental and clinical medicine», Thailand-
Cambodia, February 20-28, 2008, came to the edi-
torial office on 10.12.07

EFFICIENCY OF PREVENTIVE
MAINTENANCE PROGRAM IN DIABETIC

FOOT PATIENTS AT OUT-PATIENT
STAGE

Pavlov Y.I., Kholopov A.A., Anfimova I.A.
Chelyabinsk State Medical Academy,

Chelyabinsk, Russia

During 1999-2004 we have developed and
implemented an organizational model of nursing
aid to the patients with diabetic foot syndrome
(DFS) at out-patient stage. For further research of
preventive maintenance program with use of nurs-
ing teams, 386 patients have been parted in two
groups.

In the first group were 137 DFS patients
with mentions of the moderate and expressed re-
striction of mobility due to age, main and accom-

panying diseases. These patients were actively
observed by nursing teams during one-year follow-
up. The given group is designated further as group
A or group of active home nursing. The second
group was made from 239 DFS patients, living out
of district of service of the specified clinical bases
and consequently inaccessible to observation do-
miciliary. All of them continued to be observed
under the traditional scheme within a year from
including in research, periodically they were in-
vited on reception in diabetic foot offices accord-
ing to prophylactic medical examination rules.
This group has been designated as group B or
group of typical practice. Both groups of patients
during observation received a standard complex
treatment depending on type and gravity of diabe-
tes and current form of DFS.

After comparison of sex, age, terms and
features of current diabetes, there were not re-
vealed essential differences in both groups. Au-
thentic differences between groups consisted only
in degree of mobility restriction and also in fre-
quency of previous amputations which have ap-
peared higher  in group A.

The analysis of clinical and social effi-
ciency of preventive actions was performed after 1
year of observation by following criteria:

quantity and gravity reduction of puru-
lent-necrotic and other DFS complications in ob-
servable patients;

healing terms, depression of amputations
level;

dynamics of the basic indicators of qual-
ity of life (QoL);

frequency  and  a  length  of  hospital  stay
concerning DFS;

patient’s estimation of efficiency of home
nursing.

The analysis of lower extremities amputa-
tions frequency for the one-year observation period
has taped authentic prevalence of this indicator (p
<0,05) in «typical practice» group of patients -
table 1.

Table 1. Comparison of amputations frequency and level in investigated groups during observa-
tion (on 100 patients).

Level of amputations Nursing teams
(group )

" Typical practice "
(group )

Fingers and feet 5,1 7,5
Shin - 0,8
Hip - 3,3
The general frequency 5,1 11,7

Among the patients of group A high ampu-
tations (at shin and hip level) for the 1-year period
of observation were absent, that speaks about more
active observation domiciliary. At the same time

variants of various operative measures and their
combination at patients were various and variously
influenced quality of the further life.
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Considering this circumstance, the estima-
tion of severity level of invalidism due to lower
extremities amputations has been spent, the differ-
entiated estimation of volume of an operative

measure in points is thus used (P. Vorobiyov et al.,
2001).

In table 2 are presented indicators of inva-
lidism factor for the 1-year period of observation.

Table 2. Gravity of an invalidism in investigated groups during observation period.
Indicator Nursing teams

(group , n=137)
" Typical practice "
(group , n=239)

Quantity of the patients who have transferred ampu-
tations, in the given group (absolute value)

7 28

The total quantity of points characterizing gravity
of an invalidism

13 124

Factor of gravity of an invalidism 1,86 4,43

A year later at the patients consisting under
observation of nursing team, invalidism severity
level has appeared much lower, than at typical
practice: 1,86 against 4,43.

Degree of mobility of patients was esti-
mated in dynamics on the modified scale of gravity
of the vital activity restrictions recommended by
the “International Classification of Functioning,
Vital Activity and Health Restrictions” (2001).
The received results reflect positive dynamics of
expansion of mobility of patients in group of sis-
terly  observation  where  a  year  later  the  share  of
patients with serious restrictions of mobility (
<0,05) has authentically decreased.
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A NEW METHOD OF TREATING
STAPHYLOCOCCUS CARRIER STATES
Primak T.D., Erdyneeva B.S.,  Shevchuk Eu.A.,

Kalinina S.V.
Chita State Medical Academy,

Chita, Russia

The aim of the investigation was to study
Staphylococcus aureus carrier state on the upper
respiratory mucous membrane among healthy
population and to develop a new method of its
correction.

Material and methods.  Bacterial status was
studied in 1600 healthy subjects of reproductive
age, with 192 cases being registered to carry Sta-
phylococcus aureus on their upper respiratory mu-
cus. Comparison group composed 60 patients -
Staphylococcus aureus carriers    who were treated
by probiotics in combination with aeroiontherapy.
Nasopharyngeal microflora was studied by the
conventional bacteriological method.

Results. 12% healthy subjects proved to be
Staphylococcus aureus carriers.  Pathogenic sta-
phylococci were revealed in all the subjects exam-
ined.

The available methods of treating the rhi-
nopharynx are numerous, though not always effi-
cient and harmless (Onishchenko G.G.).  The me-
thod we suggest implies administration of an en-
zyme probiotic having an antibacterial effect in
combination with a flow of negative air ions in-
haled 20 minutes daily over a period of 10 days.
“Balance-naryne-F” which contains products of
acidophilus lactobacillus activity was used as an
enzyme probiotic with an antibacterial effect
against a number of pathogenic microorganisms.
Aeroionificator “Spherion” was used as a source of
negative air ions flow. “Balance-naryne-F” is ab-
solutely harmless, has no contraindications and is
well tolerated.   The everyday apparatus “Sphe-
rion” helps stabilize redox processes in respiratory
cells; it yields a flow of negative air ions amount-
ing up to 1000 units per 1 ml air (Hygiene Rules
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2.2.4.1294-03, 2003).  In the course of the study
60 subjects were treated by the new method, with
Staphylococci recurrence rate being registered
only in 2 cases (3%), without any allergic reactions
or any other complications.

Conclusions. The method suggested for
treating bacterial carrier states allows to exclude
any pathogenic staphylococci in respiratory dis-
charge in 97 % cases, as well as to prevent any
possible complications in the subjects suspected to
be bacterial carriers.
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RATS’ BLOOD PROTEOLYTIC ENZYMES’
ACTIVITY SEASONAL MANIFESTATIONS

FEATURES
Sybanbekova D.R.

Kazakh National University named after Al-Farabi
Almaty, Republic of Kazakhstan

There is much enough material integrating
the data about the role of proteolysis. The majority
of these publications has a biochemical pattern in
general  and  gives  no  comprehensive  idea  of  the
proteolysis value in chrono-physiological proc-
esses.

The purpose of the present work has been
the study of the blood proteolytic enzymes’ activ-
ity seasonal dynamics.

White both sex non-pedigree rats weighing
200-270 g were used as the research objects. 3 sets
of experiments with regularity of 10-15 days were
carried  out  each  season  of  the  year.  Every  hour
blood samplings were taken during the day using
the decapitation method. In all the blood samples
the level of general proteolytic activity of blood
(GPA) and total protein amount of plasma were
determined. The accumulation of free amino acids
and peptides having NH2-groups in the probes in-
cubated within 4 hours at 37  was  considered  to
be the GPA level index. The findings were stated
in  mcg  of  glycin  per  1  ml  of  plasma  (or  erythro-
cytes) for an hour of the incubation.

According to the research results the prote-
olytic blood system is the most active in the au-
tumn-summer period of the year. The level of pro-
teolytic activity of plasma enzymes in autumn
makes 43,3±0,9-64,9±0,8 mcg Gly/ml/hour, in
summer - 40,4±0,9-62,7±1,1 mcg Gly/ml/hour; the
activity of erythrocyte proteases is 140,3±3,6-
161,9±5,6 mcg Gly/ml/hour and 140,0±2,9-
153,7±1,3 mcg Gly/ml/hour, accordingly. In win-
ter and spring season the activity of proteolytic

enzymes reduces considerably: in spring the level
of plasma proteases makes 35,0±1,6-60,2±1,1 mcg
Gly/ml/hour, in winter - 38,0±0,9-60,7±1,0 mcg
Gly/ml/hour; the activity of erythrocyte proteases
is 137,3±1,9-149,4±2,3 mcg Gly/ml/hour and
108,8±6-135,7±3,8 mcg Gly/ml/hour, accordingly.
We have managed to determine a little difference
in the dynamics of spring-winter manifestations of
proteolysis activity in plasma and erythrocytes. In
erythrocytes the proteolysis takes place more ac-
tively in spring, and in plasma – in winter.

The distribution of total protein amount in-
dexes in blood plasma in different seasons of the
year allowed determining the presence of the given
parameter seasonal fluctuations. Thus, the total
protein maximal level in plasma is registered in
autumn and summer periods of the year: 73,4±3,8-
95,3±4,3 g/l and 65,0±3,8-81,9±4,3 g/l, accord-
ingly. A considerable protein reduction is regis-
tered in spring and winter periods: 51,03±0,4-
73,4±1,1 g/l and 46,4±2,5-63,4±3,6 g/l, accord-
ingly.

The article is admitted to the International Scien-
tific Conference «Basic and applied research in
medicine», China (Beijing), November 26 – De-
cember 4, 2007, came to the editorial office on
12.11.07

CIRCADIAN DYNAMICS OF BLOOD
PROTEOLYTIC ENZYMES' ACTIVITY IN

RATS
Sybanbekova D.R.

Kazakh National University named after Al-Farabi
Almaty, Republic of Kazakhstan

Thanks to present-day achievements of en-
zymology, proteolytic enzymes have become
common use in medicine. Proteases play an ex-
traordinary role in protein metabolism, klendusity
(blood coagulation, clot lysis), immune responses,
morphogenesis, cell-cell interactions, oncogenic
transformation, virus pathogenicity, etc.

The purpose of the present work has be-
come the study of the circadian dynamics of some
physiological parameters of blood.

White both sex non-pedigree rats weighing
200-270 g were used as the research objects. Every
hour blood samplings were taken during the day
using the decapitation method. In all the blood
samples the level of general proteolytic activity of
blood (GPA), total protein concentration, the
amount of erythrocytes, leucocytes, hemoglobine
were determined, the plasma pH was measured.
The accumulation of free amino acids and peptides
having NH2-groups in the probes incubated within
4 hours at 37  was considered to be the GPA lev-
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el index. The findings were stated in mcg of glycin
per 1 ml of plasma (or erythrocytes) for an hour of
the incubation. The erythrocytometry was carried
out using the method of microscopy with the help
of the program “Videotest” (to study blood formed
elements).

The carried out research have detected the
presence of distinct interrelation between the pro-
teolysis processes and time of the day. It has been
determined that plasma proteinases, like erythro-
cyte proteinases, manifest their maximal activity at
night (from 24.oo till 05.00 in the mean). The de-
termination of plasma total protein amount has
detected the presence of two peaks of activity of
the given parameter in all the probes during the
day: 1st peak – from 10.00 till 14.00, 2nd peak –
from 19.00 till 24.00.

A large body of circadian activity research
of blood composition factors in intact rats (576
species) showed that there are no considerable
fluctuations of hemoglobin, erythrocytes and leu-
cocytes amount, and also plasma pH, during the
day that testifies to the lack of distinct diurnal
rhythms, which occurred while investigating blood
proteolytic activity.

The article is admitted to the International Scien-
tific Conference «Basic and applied research in
medicine», Thailand (Bangkok, Pattaya), Decem-
ber 19-27, 2007, came to the editorial office on
06.11.07

Shot report

WINTER WHEAT DAMAGE CAUSED BY
GAEUMANNOMYCES GRAMINIS VAR

TRITICI AND RHIZOCTONIA, EFFECT OF
THE ROOT ROT PATHOGENS ON GRAIN

YIELD COMPONENTS
Zhalieva L.D.

Krasnodar Lukyanenko Research Institute
of Agriculture

Distribution of major pathogens casing root
rot  on  winter  wheat  in  Krasnodar,  Stavropol  and
Rostov regions had been studied by KNIISH re-
searchers during 2000-2005. Forty eight strains
had been distinguished. Infestation of root system
and coleoptile of various winter wheat varieties by
Gaeumannomyces graminis   var. Tritici showed
that root damage varied between 63.3 and 100%,
and stem base damage – between 0 and 80% de-
pending on a variety. Infestation with Rhizoctonia
spp. revealed that root system damage in this case
varied between 36.3% and 100%, stem base dam-
age  – between  18.1 and 63.6%. Gaeumannomy-
ces graminis   var. Tritici reduced productive tiller
number in winter wheat variety Krasnodarskaya 99
by 23.5%, plant height – by 32.3%, ear length – by
19.1%, number of spikes per ear  - by 14.4% and
TKW – by 45.5%. Fusarium fungi reduced the
same figures by 18.5, 23.1, 42.2, 31.7 and 39.5%
respectively; and Rhizoctonia – by 45.9, 15.4,
16.2, 5.6 and 19.5%.

Distribution of major pathogens casing root
rot  on  winter  wheat  in  Krasnodar,  Stavropol  and
Rostov regions had been studied by KNIISH re-
searchers during 2000-2005. Forty eight strains
had been distinguished. The most pathogenic of
the strains were used to evaluate winter wheat va-
rieties’ response to these pathogens.

Infestation of root system and coleoptile of
various winter wheat varieties by Gaeumannomy-
ces graminis   var. Tritici showed that root damage
varied between 63.3 and 100%, and stem base
damage – between 0 and 80% depending on a va-
riety.

Maximal level of damage was observed on
the variety Deya: root system – 100%, coleoptile –
80% (at G. gramynis var graminis infestation it
had minimal damage: root system – 10.5%, stem
base damage  – 5.0%).

The lowest level of root system damage by
Gaeumannomyces graminis   var. Tritici was ob-
served on a durum wheat variety Leukurum 21 –
63.6% as well as on bread wheat varieties Pamyat
and Fortuna – 72.7%.

Stem base damage caused by this pathogen
was not observed on varieties Batko and Mosk-
ovskaya 39.

Infestation with Rhizoctonia spp. revealed
that root system damage in this case varied be-
tween 36.3% and 100%, stem base damage  – be-
tween  18.1 and 63.6%.

The highest level of damage was observed
on  a  durum  wheat  variety  Leukurum  21:  roots  –
100%, stem base – 54.5%, and on bread wheat
varieties Tanya (90.9 and 63.6%), Pamyat (72,7
and 63,6%), Batko (72,7 and 54,5%).

The  lowest  level  of  root  damage  was  ob-
served  on  Deya  –  36.3%,  and  of  stem  base  –  on
Moskvich, Nota, Yubilejnaya 100, Vostorg, Er-
mak,  Krasnodarskaya  99,  PalPich,  Vita  and  Vo-
ronezhskaya 95 – 18.8%.

In 2007 root rot pathogens naturally oc-
curred in field in the following proportion: Gaeu-
mannomyces -74, Fusarium -14,5 Rhizoctonia -
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10%. Their effect on grain yield structure is pre-
sented below.

Gaeumannomyces graminis   var. Tritici
reduced productive tiller number in winter wheat
variety Krasnodarskaya 99 by 23.5%, plant height
– by 32.3%, ear length – by 19.1%, number of
spikes per ear  - by 14.4% and TKW – by 45.5%.
Fusarium fungi reduced the same figures by 18.5,
23.1, 42.2, 31.7 and 39.5% respectively; and Rhi-
zoctonia – by 45.9, 15.4, 16.2, 5.6 and 19.5%.

As seeds were treated with Premis200 be-
fore sowing (0.2 l/t) the proportion of rot causing
agents changed: Gaeumannomyces – 47,1%, Fusa-
rium – 52,0%., while the reduction in yield com-
ponents changed within the experimental error.

Pre-sowing treatment of the seeds with a
mixture of lignogumat and Premis200 (0.2 l/t) in-
creased root weight of winter wheat plants com-
pared to the control variant where seeds were
treated neither with disinfectants nor with bioac-
tive substances.

As winter wheat varieties Leukurum and
Moskvich were treated with Premis200 only under
artificial infection conditions their root weight
increase was 2-11% lower than when they were
treated with both Premis200 (application rate de-
creased by 30%) and lignogumat. While in the
varieties Vostorg and Voronezhskaya 95 applica-
tion   of   Premis200   decreased   root   weight   by
14-7%.

In those variants where only Premis200 was
used both were observed increase in root system
damage by 23.8% (variety Fortuna) and decrease
by 54.6% (variety Deya). When both chemicals
were used (Premis200 (application rate decreased
by 30%) and lignogumat), root system damage
either remained unchanged (varieties Tanya and
PalPich)  compared  to  that  of  the  control,  or  de-
creased by 12.5% (variety Pamyat) – 60-66% (va-
rieties Vostorg, Yubilejnaya 100, Doka).

As winter wheat varieties Tanya, Yubile-
jnaya 100 and Voronezhskaya 95 were treated with
Premis200 only, the increase in their root weight
under artificial Rhizoctonia infection lowered by 5-
10%, while complex treatment of the seeds with
both Premis200 (application rate decreased by
30%) and lignogumat caused increase of root
weight by 1-5%.

In those variants where only Premis200 was
used both were observed increase in root system
damage by 55.6% (variety Deya) and decrease by
81.9% (variety Moskvich). After complex treat-
ment of the seeds with both chemicals (Premis200
(application rate decreased by 30%) and lignogu-
mat), root system damage either increased by 9
(variety Fortuna) – 36.4% (variety Pamyat) com-
pared to that of the control, or decreased by 27.3%
(variety Nota) – 72.8% (variety Moskvich).

BLOOD PLASMA FREE FATTY ACIDS
COMPOSITION IN METABOLIC

SYNDROME PATIENTS
Novgorodtseva T.P., Ivanov Ye.M.,
Karaman Yu.K., Antonyuk M.V.,

Yurenko A.V.
Scientific Research Institute of Medical

Climatology and RehabilitationTreatment
of RAMS, Vladivostok, Russia

A metabolic syndrome (MS) involves a va-
riety of systemic clinical-biochemical processes –
insulin resistance, abdominal obesity, arterial hy-
pertension, dislipidemy [8, 9]. The MS origin has
been studied insufficiently; the risk factors and
pathological processes leading to this syndrome
development remain disputable. There are some
MS development hypotheses offered, from which
the leading one is the theory of insulin resistance
(IR) [7, 10]. An important role in the IR develop-
ment is taken by free fatty acids (FFA). The me-
chanisms of glucose-insulin homeostasis and FFA
interconnection predetermine the necessity to
study  the  role  of  FFA  and  their  separate  compo-
nents in the course of the MS formation [2, 3].

The research purpose - is to study the com-
position of blood plasma free fatty acids in 22 me-
tabolic syndrome patients and 11 healthy people.
The MS was diagnosed according to the criteria
offered by the experts of the USA National Educa-
tion Program on cholesterol [1, 12]. The investiga-
tion of carbohydrate metabolism included the glu-
cose content determination in blood serum on an
empty  stomach  and  in  2  hours  after  the  oral  glu-
cose load, the insulin level determination by the
immunoenzyme method (the sets of the firm
«DRG – diagnostics», Germany); the HOMA in-
dex was calculated (insulin on empty stomach,
mUnit/ml ×glucose on empty stomach,
mmol/l/22,5). The lipid exchange parameters in
blood serum was determined on the biochemical
analyser FP- 901  of the firm “Labsystem” (Fin-
land) using the “Labsystem” firm sets. The A and
B apolipoproteins (apo-A and apo-B) content was
determined (the «DiaSys» firm sets, Germany); the
apo-B/apo-A ratio was calculated. The extraction
of lipids from blood plasma was executed by the
method of Bly and Dyer [5]. The methyl ethers of
fatty  acids  (FA)  were  obtained  by  the  method  of
Carreau  Duback [6], the analysis was executed
on the gas-liquid chromatograph Shimadzu GC-
17A. The results were stated in relative % from the
total FA sum [11].

The FFA quality composition represented
by  31  components  of  individual  fatty  acids,  was
analyzed with due consideration of glucose-insulin
homeostasis changes in the MS patients: the 1st

group – MS patients with no insulin resistance, the
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2nd group – patients with the diagnosed IR. In the
MS patients against the background of normoinsu-
linemia the lauric, myristic and palmitic acids level
decrease was detected, 24:0, 16:0i acids (table 1).
Against the saturated FA relative amount decrease
the content of polyunsaturated fatty acids (PUFA)
increased. The contents of linolic (18:2 6) and -
linolenic (18:3 3) acids increased twice ( <0,01),
the tendency to arachidonic acid increase (20:4 6)
was registered. The sum-total fatty acids exponent

6 increased twice. The integral change expo-
nent in fatty acids series (unsaturation index) in the
first group patients compared to the control one
was higher by 41% ( <0,05). In the second patient
group  with  the  IR  available  the  FFA  percentage
change vector was analogous, but the disorders
were less vivid than in the first patient group.

The findings testify that the disorder of
transport in blood and the internalization by FFA
precede the insulin resistance formation. It pro-
motes the receptor dysfunction to insulin, the sig-
nal transfer secondary system and internalization
by glucose cells [2-4]. The accumulation of PUFA
in plasma is probably explained by the compensa-
tory increase of unsaturated fatty acids passive
internalization by the cells when their active trans-
port  is  blocked.  The  adaptation  of  cells  to  such
polyene fatty acids transport type arouses lipolysis,
intensifies insulin release resulting in hyperinsu-
linemia [7, 10]. The endogenic insufficiency in
PUFA cells leads to the fatty acid content change

of phospholipids and physical-chemical properties
of plasmalemmae, their liquidness decrease, func-
tioning failure of receptors to insulin and glucose
transportation systems [3]. The findings affirm that
the disorders of the receptor mediated FA trans-
port, which result in plasmalemmae’s structure
changes, lie in the root of IR and hyperinsulinemia
formation. Thus, a significant factor of increased
risk of MS development and burdening is the FFA
transport failure. The diagnostics of such failures
serves a signal for the MS vicious circle develop-
ment beginning that includes a complex of sys-
temic metabolic changes concerning lipidic and
carbohydrate metabolism.

References:
1. Metabolic syndrome. Report of National
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CARRYING CAPACITY LIMITER OF THE
ELECTRIC CRANE

Dementev Yu.N., Odnokopylov G.I.,
Odnokopylov I.G.

Tomsk Polytechnic University,
 Electrotechnical Institute,

Tomsk, Russia

Reliability and safety of load-lifting cranes
of the bridge type which has especially fulfilled
normative service life are substantially defined by
a level of their equipment devices and devices of
safety, major of which are carrying capacity limit-
ers and parameters registrars of work of the crane.

Now for used in the industry noncontrolla-
ble crane asynchronous electric drives develop-
ment of the carrying capacity limiters with use of
modern programmed microcontrollers and indirect
methods of measurement of weight of a lifted car-
go is perspective on the basis of informative pa-
rameters of the asynchronous motor.

The mathematical model of the electric
drive of the mechanism of rise has been developed.
The opportunity of realization of the carrying ca-
pacity limiter for cranes of bridge type with use of
an indirect method of measurement of cargo
weight is proved on mathematical model and by
experimental researchs. The informative parameter
is revealed and experimentally confirmed (rotation
frequency n) with which help it is possible with
sufficient accuracy to determine weight m of lifted
cargo on linear function or consisting of linear pieces
to the characteristic n=f  (m) which enter in mem-
ory of the microcontroller directly on the crane,
allows to take into account its specific features, such
as transfer number of the mechanism, frequency rate
of tackle, efficiency of the mechanism, etc. The ma-
thematical model of the mechanism of rise of the
electric crane and the carrying capacity limiter is
developed and researches of their teamwork are car-
ried out. The way of definition of rotation speed of
the motor on vibration diagrams of the stator frame of
motor without the speed sensor is offered and
checked experimentally up, allowing to determine
with sufficient accuracy rotation frequency of the
motor and to calculate weight of a lifted cargo.

The article is admitted to the International Scien-
tific Conference «Innovation Technologies», Thai-
land ( Pattaya), 20-28 February 2008, came to the
editorial office on 12.12.07

PRINCIPAL AND SPECIFIC FEATURES OF
DEVELOPMENT OF  INTELLECTUAL AND

INFORMATION SYSTEMS FOR
SELECTION AND INTRODUCTION OF

RENEWED ENERGY SOURCES
Moskalyenko Yu.S., Andryukhin A.V.,

Yamshanov A.V.
Bolshekamensky institute of the economy
and technology, Bolshoy Kamen, Russia

The constant reduction of mineral and raw
materials resources, as well as growing negative
effects such as  heat, chemical and  radioactive
contamination of environment  in combination
with quick reduction of easy accessible fuel depos-
its,  put the question of great increase the usage of
the renewed energy sources  (RES). RES are
sources of types of energy, which are getting con-
tinuously renewed in earth biosphere such as solar,
ocean, wind, river hydro power and geothermal
energy. RES are clean from ecological point of
view and do not create additional heating of the
planet (so they are often called non-
supplementary).The Studies in the field of RES
have intensive development. Are they Currently
Significant knowledge and experience are accumu-
lated by now in connection with introduction of
these energy technologies. At the same time, there
is no practically information and economic founda-
tion in view of modern information systems, which
are based on knowledge that allows to choose effi-
ciently, design and introduce RES. The Systems,
which essential principal is base of knowledge or a
model of the application domain and described by
super high level language that is approximated to
natural, are named    intellectual systems (IS). The
most typical representative IS are an expert sys-
tems (ES) and ontologies. ES is IS, which is ori-
ented at spreading out   the experience of highly
trained specialists in areas, where quality of deci-
sion making traditionally depends on level of the
expertise. The Ontologies  are knowledge bases,
which can "be read" and be understood, estranged
from developer and / or physically divided by their
users.The Principle difference of ES kernel and
knowledge base (KB) from ontology is: in that that
in ontologies contents and structure of KB are spe-
cified explicitly in ontoligies, but in KB of ES -
no. The Development of knowledge base both in
ES, and in ontology includes conceptualization,
formalization and realization. Conceptualization
provides the structuring of the subject knowledge
in the manner of field of the knowledge in ES and
meaningful  explicit model in ontology. Formaliza-
tion transforms the conceptual model in formal or
"computing". Finally, in process of the realization



Technical sciences

EUROPEAN JOURNAL OF NATURAL HISTORY

100

formal model is being programmed in correspond-
ing language of the presentation of the knowl-
edge.Specifics of the subject knowledge on re-
newed source is presented by four heterogeneous
components at least, which are bound between
themselves to one or another extent:

-A - technical;
-B - natural-ecological;
- C - engineering-geological;
- D - economic.
For each of four formulated aspects of pres-

entation of the knowledge, conceptualization
comes to:

-  building of glossary terms;
-  building of classification tree of  notion;
-  building of binary relations diagram.
And then, dictionary of concepts, plural at-

tribute copies and classes, as well as included trees
of categorization are built for each classification
tree.

Following relations between dictionary
concepts could be distinguished. They are such as:

- kind_of;
- part_of;
- has;
- is_a;
- see_also and others.
The  Last  of  given  relations  are  being   en-

tered  not declaratively, but procedurally  in anal-
ogy with programming languages, supporting ab-
stract types data.

As  our  studies  show,  a  dictionary  of  con-
cepts per each chosen component ( , , , D)
contains about 1000 notions. The Typical example
attribute notion in classification and included trees
are following: power, developer, manufacturer,
cost, completing, average month and annual wind
velocity, average number of sunny days in a year,
etc.

At stage of  formalization, it is  necessary to
select the most identical classification model for
presentation and processing of obtained data. As it
is shown in [1], the semantic networks under
frames, rule-oriented model and model of the in-
ductive generalization are being referred to the
most typical representative of  such formalisms,
and possible, their mixed interpretation.

Let us illustrate the reviewed stage on ex-
ample of the frame-based model. We shall remind
that frame is a minimum possible description of
essence of some notion, event, phenomena, situa-
tion, process or object.The Frame has nearly uni-
form structure and consists of standard units,
named slot.

Exists several ways of the reception by slot
the knowledge in exoframe: by default from pro-
toframe   (default - a knowledge), through subse-
quent  characteristic from frame, specified in slot

A_kind_of, per formula, specified in slot, through
joined procedure, obviously from dialogue with
user (the expert) and, finally, from database. As its
seen in given diagram, the most important charac-
teristic of frame-based model is a study of features
of  AKO (A_kind_of) relationship.

Thereby, frame-based model, for our appli-
cation domain, for component  and B particularly
and C possibly, is  most suitable  since it  supports
the hierarchy inherent to classifying and including
tree, which is obtained at the stage of conceptuali-
zation.

Availability of evident procedural knowl-
edge in description of the application domain (the
component D and partially component C),  points
out   that  in  this  case  it  is  better  to  use  the  rule-
oriented formalism, under which operational
memory of program is presented by two areas - an
area of  facts and area of the rules - strictly prod-
uct.  And methods  of  the  work  with  these  areas  is
being realized on principle "identification - an ac-
tion" [1].

The Recommendations on inductive gener-
alization model use are formulated by the author in
[1].

The Last stage in chain considered is a
stage of the programming. Here we shall note that
for programming at a level of frame-based model
in semantic set, it is reasonable to use such lan-
guages as FRL, KRL or Karre frame based shell.
In the event of rule-oriented model, languages of
the OPS-5 group are used. And, finally, for all
three models it is possible to use the object-
oriented programming languages.

References:
1. Moskalenko YU.S. Presentation and

processing the knowledge in training system:
Training book - Vladivostok: Publishers DVGTU,
2000. - 125 .

The article is admitted to the International Scien-
tific Conference «Modern High Technologies»,
Spain, Tenerife, November 16-23, 2007, came to
the editorial office on 15.11.07

NEW APPROACHES TO STUDYING
SILICON MELT CRYSTALLIZATION

PRINCIPLES
Nemchinova N.V., Tulisov S.A.

Irkutsk State Technical University
Irkutsk, Russia

The severization of requirements at the
consuming end (producers of organic silicon com-
pounds and semiconductor products) to the quality
of silicon obtained at silica-containing batch mate-
rials melting process in arc furnaces makes it nec-
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essary to investigate the principles of impurity
elements distribution both on melt products and
silicon pool.

At silica carbothermic reduction the impu-
rity elements from silica-containing crude ore
(quarts), carbonic reducing agents, carbon elec-
trodes, furnace lining and auxiliary process materi-
als are reduced and transform into the melted sili-
con. To determine the principles of impurity dis-
tribution between the products of melting process
(silicon, mixed dust-gas and slag) the data on
physicochemical properties of the substances en-
tering the process are used: the temperature and
heat of melting, vapors dissociation tension, con-
stituents’ activity, formation heat, Gibbs thermo-
dynamic potential, etc. And for the obtained crys-
talline silicon properties forecasting (as in the case
of various alloys obtaining) the knowledge of bi-
nary and ternary diagrams is of great importance.
The liquid melt silicon obtained in an electric arc
furnace represents a multicomponent system with
0,1-2% ballast content. At the solidification the
impurity elements form various intermetallic com-
pounds, non-metallic compounds with silicon (slag
enclosures), dissolved oxygen, silicon carbide and
unreacted hydrogen of reducing substances and
crystal silica [2, 3]. For the multicomponent sys-
tems of  any type  the  forecast  of  properties  on  the
basis of binary and ternary components systems
data is possible if their image is used according to
the method of optimal projections [4]. Geometrical
methods have an important advantage, which
makes possible to express the quality and quantity
dependence of the properties on the composition
also in the case, when the algebraic expression of
this  function  in  unknown  to  us.  More  over  it  is
common knowledge that properties vary continu-
ously within the limits of one and the same phase
existence fields and undergo sudden alternations
(kinking, bending) at the given phase conversion
into  another  one.  That  is  why,  if  it  is  possible  to
restrict the crystallization region of any phase, the
general regularity detection in properties alteration
of the whole region is possible when oriented to
comparatively inconsiderable number of datum
points. Thus, it is sufficient to study experimen-
tally the properties of three-four compositions of
the system, which correspond to the specified lim-
its, to forecast the system’s properties values with
some degree of certainty within the whole
region [5].

The construction of binary and more com-
plex constitutional diagrams by experimental me-
thods or with the help of rigorous thermodynamic
calculations is a labour intensive, time-taking and
very often – a stubborn problem. In this connection
the approximate calculation methods of constitu-
tional diagrams construction [6] are extremely

productive. Model representations of a melt com-
position and repeating units’ interaction energy in
solution  and  solid  phases  lie  in  their  basis.  The
initial calculations data are comparatively easy to
obtain for ideal and regular solutions models. The
necessity to use approximate calculation methods
is connected with the fact that a production man-
ager, in conditions of ultimate product require-
ments change, needs to have the computation data
forecasting the melt emerging temperature, crystal-
lization path, comparative crystallization rate, sili-
con phase composition.

For the liquidus and solidus curves con-
struction for a predetermined composition of the n-
component system we accepted as the main as-
sumption (initial approximation) the statement that
these systems quite adequately satisfy the model of
regular solutions.  Indirectly it is proved out by the
author’s multicomponent oxide systems’ data [4],
which testify that with the complication of the sys-
tem’s composition, it approaches ideal solutions in
its properties.

For the calculation of liquidus temperature,
the solution and solid phases’ composition in the
field of silicon crystallization the following data
are necessary: the amount and concentration of the
introduced components; values of mixing energies
within the binary system, eutectic temperature and
also values of distribution coefficients of impurity
elements in silicon melt. In the initial stage of our
research the separate flux components’ thermody-
namic properties and silicon-based binary systems
data base is formed. The data base will allow pass-
ing directly to modeling on «DIATRIS 1.2» and
«MULTICOMDIA 2.0» programs’ flows [7].
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ENERGY TECHNOLOGICAL COMBINING
OF BULK PETROCHEMICAL

ENTERPRISES*
Plotnikov V.V.

Kazan State Power Engineering University
Kazan, Russia

The petrochemical industry performing the
processing of hydrocarbon material and being in
the number of fuel and energy resources consump-
tion leaders is characterized by a relatively low
efficiency of the supplied energy use.

For the petrochemical energy industry en-
terprises the efficiency increase main direction one
can consider to be the energy saving organization
based on the principles of energy–technological
integration.

The search for viable solutions on the or-
ganization of energy-technological complexes – is
an extremely difficult task that requires carrying
out a comprehensive analysis of the original sys-
tem and the one being synthesized. The accepted
decisions optimization can be reached only at the
implementation of mathematical models formed
depending on the set task class. The following
tasks can be referred to the number of them:

- the search for superfine production facili-
ties’ operating regimes interrelated with energy
supply systems;

- the industrial facility’s efficient manage-

ment with due consideration of its infrastructure at
superimposition of indignations associated with
material and energy imbalances;

- the minimization of specific material and
energy consumption for production;

- the efficiency analysis of the synthesized
object on a selected criterion in the dynamics of its
development, etc.

An instrument for searching and selecting
innovative solutions is the fully formed by now
integrated methodology of complex industrial sys-
tems’ analysis and synthesis within the framework
of the present and projected technological com-
plexes.

The development of a universal method
combining isolated methods is a topical and many-
sided task.

*The work is performed within the frame-
work of the RF President grant -4325.2007.8

The article is admitted to the International Scien-
tific Conference «Technologies-2007. Energy effi-
cient technologies», Kemer (Turkey), May 20-27,
2007, came to the editorial office on 18.11.07

ETHYLENE PRODUCTION ENERGY-
TECHNOLOGICAL COMPLEX

ORGANIZATION
Plotnikova L.V.

Kazan State Power Engineering University
Kazan, Russia

An energy saving upcoming trend at petro-
chemical enterprises is the organization of energy-
technological complexes created on the base of
secondary energy resources complex utilization
systems. The ethylene production – is a large con-
sumer  of  fuel  and  energy  resources.  At  that,  the
considered production is characterized by a con-
siderable output of secondary energy resources.
Thus, in ethylene production there are favourable
conditions for the energy-technological complex
organization.

The first stage in construction of an energy-
technological complex is the system’s work effi-
ciency estimation by means of a system analysis
including the analysis of the considered object’s
relations structure, the analysis of thermal and
thermodynamic effectiveness. The system analysis
allows detecting the dependencies between the
ethylene production scheme elements, defining the
optimal sequence of the scheme computation, re-
rating of the elements’ efficiency, determining the
value of technically usable energy, evaluating the
energy saving reserves and revealing the optimum
alternative for the energy-technological complex
construction.
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The suggested energy-technological com-
plex in ethylene production is meant for the pro-
duction of industrial steam with the pressure of 0,6
MPa, cooled water with the temperature of 7
and technological streams’ heating up, warming
and hot water supply load covering. The given
complex allows putting into effect the utilization
of secondary energy resources being formed in the
same production. This is the warmth of pyrolysis
furnaces’ combustion gases, gas purifiers’ recycled
and condensed water.

*The work is performed within the frame-
work of the RF President grant -2759.2007.8

The article is admitted to the International Scien-
tific Conference «Technologies-2007. Energy effi-
cient technologies», Kemer (Turkey), May 20-27,
2007, came to the editorial office on 18.11.07

INNOVATION METHODS TO EXTEND
STORAGE LIFE OF COOLED BEEF
Shalimova O.A., Zhadan Yu.V., Sus I.V.

Orel State Agrarian University, Orel, Russia
Scientific Research Institute of Meat Industry

named after Gorbatov V.M.,
Moscow, Russia

Meat and meat products – is a perfect nutri-
ent medium for various microorganisms’ propaga-
tion, among which molds, yeast, gram-positive and
gram-negative bacteria are most common. In this
connection the problem of food staples’ and prod-
ucts’ maximal preservation is of significant impor-
tance. To raise meat products’ safety level is pos-
sible due to the application of various preservative
agents, both of natural and synthetic origin. How-
ever, the use of any food additive should be ra-
tional, reasonable and require a comprehensive
study.

In recent years the research on meat treat-
ment  with  various  preparations  for  the  purpose  of
storage-life extension has been carried out by the
scientists of research centers in our country. The
storage life extension and safety of food products
is possible with the help of rational and expert ap-
plication of such food additives as conservatives.
The choice of a conservative and the original crude
quality (and it depends on the bacterial semination
of meat at the stage of its being put into the refrig-
erator, first of all) are in direct dependence. Not
less significant criteria influencing the quality of
meat are the pH value, the storage temperature and
after slaughtering time.

Depending on the kind of product and its
state the method of meat products treatment with
conservatives is chosen. The comminuted products
are carefully mixed with the conservative. If the
products  are  in  the  form  of  pieces,  they  are  sub-
jected to surface treatment (the product is sprin-
kled with the solution of the conservative or dip-
ped into the solution).

The analysis of the information on the sub-
ject testifies that its study was carried out on some
directions: the crude safety preservation while
treating it with the conservatives, which, in their
turn, provide the storage life extension, bacterial
semination reduction; the influence of food coat-
ings on quality retaining and cooled meat mass
loss  reduction;  the  use  of  physical  methods  of  ef-
fect (ray treatment, heating, modified atmosphere)
on the meat for the purpose of negative microflora
inhibition.

In spite of the popularization, the research
in this direction is limited, and the informative data
available do not allow detecting the features of the
parameters’ and conservation conditions’ influence
on the quality of meat and its storage life.

The purpose of the present work has been
the conservative selection and the cattle meat
treatment technology development, which will
guarantee the bacterial semination reduction and
the beef storage life extension. The solution of the
raised problem will allow increasing the cooled
meat output and will guarantee its undamaged
condition on long storage.

As  a  part  of  the  study,  pieces  of  slaughter-
warm meat weighing 500 g were used. The check
sample was not treated; the second sample was
treated with the preparation “Desinbac super” of
the 0,1% concentration; the third sample was
treated with the preparation “Desinbac super” of
the 0,3% concentration; the fourth sample was
treated with the preparation “Desinbac super” of
the 0,5% concentration; the fifth sample was
treated with the preparation “Desinbac super” of
the 0,75% concentration. The treated samples were
hanged on stainless steel hooks and placed into the
refrigerator with the camera temperature +4  for
23 days. The selection of intermediate investiga-
tion  probes  was  carried  out  every  5  days.  The  pH
level of the beef before the treatment was 5,8. The
microbiological study results at the beef treatment
with the preparation “Desinbac super” were got.
The results of the investigation are represented in
the table.
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Table 1. - The microbiological study at the beef treatment with the preparation “Desinbac super”.
Microbiological factorsSample

number MAFAM
CFU/g

Listeria Salmonella E.
coli

Colifo
rms

Peroxidase Acid
value

24 hours after starting the experiment
1 5,8 1,9·105 neg.* neg. neg. neg. pos.* 5,74
2 5,9 2,2·104 neg. neg. neg. neg. pos. 5,82
3 6,1 2,2·104 neg. neg. neg. neg. pos. 5,82
4 6,1 2,1·104 neg. neg. neg. neg. pos. 5,81
5 6,2 2,1·104 neg. neg. neg. neg. pos. 5,82

Results of microbiological research on the 5th day
1 4,3·108 neg. neg. neg. neg. pos. 5,76
2 2·104 neg. neg. neg. neg. pos. 5,82
3 2·104 neg. neg. neg. neg. pos. 5,84
4 1,8·104 neg. neg. neg. neg. pos. 5,86
5 1,8·104 neg. neg. neg. neg. pos. 5,86

Results of microbiological research on the 10th day
1 - - - - - - -
2 4,5·103 neg. neg. neg. neg. faint pos. 6,40
3 4,3·103 neg. neg. neg. neg. faint pos. 6,40
4 4·103 neg. neg. neg. neg. faint pos. 6,53
5 4·103 neg. neg. neg. neg. faint pos. 6,54

Results of microbiological research on the 15th day
1 - - - - - - -
2 2,4·103 neg. neg. neg. neg. neg. 6,60
3 2,2·103 neg. neg. neg. neg. neg. 6,60
4 2·103 neg. neg. neg. neg. neg. 6,62
5 1,9·103 neg. neg. neg. neg. neg. 6,62

Results of microbiological research on the 20th day
1 - - - - - - - -
2 7 2·103 neg. neg. neg. neg. neg. 6,62
3 6,9 1,8·103 neg. neg. neg. neg. neg. 6,62
4 6,6 1,2·103 neg. neg. neg. neg. neg. 6,64
5 - 1,2·103 neg. neg. neg. neg. neg. 6,65

Note: *neg. – negative, pos. – positive.

The non-treated meat was damaged on the
7th day.

Proceeding from the results of the microbi-
ological research one can come to the conclusion
that the optimal concentration for beef treatment is
the 0,5% solution of the preparation “Desinbac
super”. As a part of the study, it was also found out
that to treat a 0,5 kg piece of meat it is required 12-
15 ml of the preparation “Desinbac super”.

The research on the application of the new
conservative will be continued for the purpose of
determining functional characteristics of the meat
treated with the conservative.

An economical effect from the given prepa-
ration use is formed on account of damage preven-
tion and, respectively, loss reduction, cattle meat
quality factors retaining, and also on account of
increase in output and realization of high quality
cooled meat.

The article is admitted to the III International Sci-
entific Conference «Agro-industrial complex prob-
lems», Thailand (Bangkok, Pattaya), December
19-27, 2007, came to the editorial office on
15.11.07
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INCREASING OF TOOL RESISTANCE FOR
HIGH-SPEED MACHINING BY CUTTING

Kosmynin A.V., Chernobay S.P.
Komsomolsk-on-Amur State

Technical University

The complex manufacturing techniques of
cutting tool of the raised (increased) wear resis-
tance in an interval bainite pre-transformation are
submitted.

One of the most popular task of modern
science of materials is searching of the such struc-
tural states that provide a high level of design
strength, including wear resistance, thermal resis-
tance and impact elasticity for cutting tool.

Practice of using of cutting tools produced
from high-speed steel shows that in the most cases
the reason of bad tool resistance is in its brittle
fracture or scuffing of cutting edge due to law
plastic properties. Different methods of bainitic
hardening, which permit to increase sharply plastic
properties of cutting tool, deserve an attention.
However, for all that, the strength properties are
reduced.

By the researches executed at Komso-
molsk-on-Amur State Technical University there
was established, that one of perspective methods of

cutting tool wear and thermal resistances increas-
ing is bainitic hardening within bainite pre-
transformation interval, as a heating and cooling
surroundings, the fluidized bed of loose materials
can be used.

Maximal thermal resistance peculiar to the
samples produced from R18 steel after bainitic
hardening within bainite pre-transformation time
interval excluding interim transformation includ-
ing bainite transformation. Bainitic hardening of
high-speed steel within bainite pre-transformation
time interval prevents carbides isolation that
stimulate increasing of wear and thermal resis-
tances. Furthermore, the special pre-transformation
state, caused by atomic bonding weakening in
crystal lattice lead to structure inhomogeneity or-
dering and improving of the cutting tool properties
produced from high-speed steel. Comparative as-
sessment of cutting tool wear resistance while
high-speed machining showed that its wear resis-
tance increasing 1.3 – 1.7 times as much. Using of
carbonitriding for such tools increases its wear
resistance 3.1 times as much and machining by
electro pulse influence 3.9 times as much.

The results of experiments show the pros-
pectiveness of research works carrying out for oth-
er structural steels.
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Materials of conference

INNOVATION TECHNOLOGIES OF
STUDENTS’ TRAINING AT TULA

INSTITUTE OF MANAGEMENT AND
BUSINESS

Volkhin S.N., Kadison Yu.B., Razumova Ye.D.
Tula Institute of Management and Business

Tula, Russia

The major task of educational space inte-
gration, on the opinion of the Bologna Declaration
developers, is the increase of European and Rus-
sian educational systems quality, the educational
service appeal guaranteeing due to substantial per-
fection, professional exchange and scientific com-
munication channels creation. However, together
with positive changes within the system of Russian
Education the following recessionary features are
specified: the listeners’ contingent change, as the
paid education allows entering higher educational
institutions to the enrollees with poor educational
level, that creates serious conflicts in the “teacher-
student” system in some instances; the loss by the
institutes of the socializing function and the trans-
fer to the relations between the teacher and the
learner according to the “delivering-getting a ser-
vice” principle; the presence of ill-founded educa-
tional innovations, the application of foreign train-
ing and up-bringing methods.

The quality problem is a predominant one
in the National project, which is actively being
realized in the education of Russia. Certainly, the
choice of specialists’ training technology – is an
efficient means of getting and retaining advantages
in the competitive edge. The changes in curricula
and programs, teaching methods, internal activity
organization can be referred to purely pedagogical
innovations. The sources of renovation and educa-
tional process efficiency upgrading in training stu-
dents of a private educational institution of higher
professional education the Tula Institute of Man-
agement and Business are the following compo-
nents: creativity, humanization, and educational
management. The formation of innovation direc-
tivity supposes the availability of special criteria
allowing judging about the efficiency of this or
that innovation. Today, besides the traditional cri-
teria, the teachers use the student’s knowledge
rating estimate, which is formed by the accumula-
tion of semestral (intrasemestral) marks at different
kinds of Certifying Examinations. The announce-
ment for the student of his rank (place), which he
takes in the group, stream, course, specialty both in
all and separate disciplines according to his rating
serves an important psychological moment. The
transfer to rating estimations, as the experience
shows, increases the contentiousness of students,

touches their ambition, and promotes the academic
activity. Besides, the rating estimations got by the
accumulation of intrasemestral ones are more ob-
jective than the results of one-time examinations
and promote a methodic work during a semester.
The rating system supposes a leave from a tradi-
tional four-point appraisal. It allows making the
training quality control more flexible, having a
constant informative feedback about the students’
material adoption level and carrying out an appro-
priate adjustment in the discipline teaching meth-
ods in the process of training. The Institute teach-
ers use the following innovation methods of train-
ing: the problem and project methods of teaching,
analytical abstracting, task approach, research
method, presentation method and others. While
developing the disciplines and organizing extracur-
ricular learning sessions the teachers orient them-
selves not only to training a professional, a special-
ist able to meet competitions, but also to the for-
mation of moral standards and directives in stu-
dents. That is why the leading principles of stu-
dents’ up-bringing appear: the humanization prin-
ciple, i.e. the recognition of the student’s personal-
ity as self-worth; the esteem of its unicity and sin-
gularity; the formation of healthy life style need;
the principle of professional orientation – the ac-
quisition of professional community ethic norms
by the future specialists, the formation of respon-
sibility for their professional activity results; the
principle of consistency – the establishment of
interaction relations between the subjects of extra-
curricular activity in the integrated educational
programs implementation; the voluntary principle
– gives the student the right of choice of various
extracurricular activity (scientific and creative)
participation forms; the stimulation principle – is
based on moral and material incentives of students
for their achievements in scientific (the base Insti-
tution of higher education diploma, honor certifi-
cates),  academic (using different forms of result-
ing control for advanced students), creative (di-
plomas and certificates for active participation in
the Institution life), sport (certificates for healthy
life style achievements), social and other activities.

By the virtue of the abovementioned one
can emphasize the following directions in the
strategy of educational work with students:

I. Intellectual education.
Purpose: to release and use the educational

potential, which lies in the knowledge, in the proc-
ess of studying a block of general professional
disciplines by the students.

Tasks: to perform the training of specialists
on the basis of deep fundamental knowledge; to
develop cogitative faculties – the ability to realize



Psychology

EUROPEAN JOURNAL OF NATURAL HISTORY

107

professional situations, to find the ways for their
solution, to fulfill the necessary for this operations,
to make correct conclusions; to work out the crea-
tive activity skills in students, to perform the defi-
nition of objectives, analysis, planning; to form the
internal need for self-education; to pay attention to
solitary work organization perfection.

II. Patriotic education.
Purpose: to teach students to get to the heart

of the Motherland matter covered in the spiritual
life of the Nation, in traditions and customs, his-
torical memory.

Tasks: to develop social memory; to study
fundamental and applied research of patriotism
phenomenon, its traditions and present-day mani-
festation forms on the basis of interdisciplinary
interaction; to introduce social practice and scien-
tific findings into the academic and extracurricular
activities.

III. Esthetic education.
Purpose: the development of emotionally

fertile and spiritually eminent relation toward the
outworld, the ability to render their esthetic experi-
ence.

Tasks: to form a high culture in students; to
extend their outlook in the field of Arts, to teach
them how to value and understand the beautiful.

IV. Labour education.
Purpose: involving into active creative la-

bour.
Tasks: to form working practices; to de-

velop positive personality traits promoting the
formation of professional directivity of the future
specialist; to inculcate industriousness, diligence,
activeness, mobility.

V. Physical education.
Purpose: “The student’s unimpaired health

is the basis of excellent studies”.
Tasks: the students’ unimpaired health need

updating; to put into effect the propaganda of
physical culture and sport as a healthy life style
component.

The main condition for the strategic tasks
implementation is seen in the creation of the stu-
dents’ professional-pedagogical support concept.
The pedagogical support on the part of the teachers
supposes the preventive and operative help to the
students in their solution of individual problems
connected with physical and psychic health, social
and economical status and successful advance in
studies, effective business and interpersonal com-
munication, life, professional and esthetic choice.
The students’ work shadowing is defined on the
part of the teachers by the success situation crea-
tion mechanism. The success is, first of all, con-
nected with a sentiment of joy and emotional rise.
As the practice of the Institution faculty teachers
shows, the key to the success situation creation is a

mutual readiness to conduct a dialog. The dialog
technologies have the following organizational
structure: 1) a certain activity attitude (emotional
preparation of the student for an academic problem
solution); 2) the provision of the activity, its divi-
sion into operations (the creation of conditions for
its successful solution); 3) the comparison of the
obtained results with the required ones (the dedi-
cated academic labour result). When preparing and
planning an academic dialog, the teacher should be
able to: select the educational material taking into
account the subjective experience of students, on
the basis of which the dialog organization is possi-
ble; emphasize the backbone discussion questions;
plan the model of the teacher and student inter-
communication; select didactic materials promot-
ing the dialog interaction; work with due account
for the student’s subjective experience; put ques-
tions correctly and not to express negative judge-
ments; generalize the utterances of students giving
them a scientific character. Besides, for the crea-
tion of a favourable climate and creative and kind-
ly  atmosphere  maintenance  one  has  to:  show  a
respectful attitude to and demonstrate a trust in the
student; personify the encouragements for a good
work and participation in the dialog; render a time-
ly and differentiated help; manifest one’s own per-
sonal enthusiasm; stimulate the learners’ interest;
render an assistance for students in working out in
them a positive self-feeling. For a further higher
institution’s students’ education innovation tech-
nologies introduction it is necessary to perfect the
material-technical and didactics and methodical
base and to raise the teachers’ competence level.

Brief
The integration of the educational space

demands the increase of all learners’ categories
training quality. One of the open education prob-
lems is the insufficient level of enrollees’ basis
training, the lack of the ability to study independ-
ently in them, the use of non-adapted methods of
professional training, which were borrowed from
educational systems of other countries, by higher
education institutions. For the students’ training
academic process efficiency increase at the private
educational institution of higher education the Tula
institute of Management and Business the follow-
ing work directions are used: creativity, humaniza-
tion, educational management. For these tasks im-
plementation it is necessary to work out the con-
cept of students’ professional support.

The article is admitted to the International Scien-
tific Conference «Innovation Technologies», USA,
New-York, December 19-27, 2007, came to the
editorial office on 24.10.07
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AN OPEN SYSTEM OF A CONTINUOUS
EDUCATION AS A VECTOR OF

DEVELOPMENT OF THE HIGHEST
PROFESSIONAL EDUCATION

Dalinger V.A.
Omsk State Teacher’s Training University,

Omsk, Russia

Nowadays, an active entering of corpora-
tions into the highest professional education is
observed (for example, “Modern Humanitarian
University”, having been founded in Russia, with
180,000 students). It is enough similar examples
both in Russian system of education and abroad.

In the present state of affairs, the problem
of “survival” of regional institutes of the highest
education is relevant, may be they are not as mas-
sive as corporate ones but they fulfill their state,
social and public roles. They are exactly regional
highest institutes which play city-forming, cultural
and  other  functions,  that  is  why  they  need  a  me-
chanism, which would allow them to oppose nu-
merous challenges to their prosperity and even
existence from the direction of “mega-institutes”.

The basis, which would allow regional in-
stitutes  to  be  able  to  compete,  may serve  an  open
pedagogical system, with the following features
(S.L. Timkin [5]):

- a formation of “a consumer for the
whole life”;

- a support of innovation – educational
work and a formation of innovation-educational
collective;

- an open interaction with others educa-
tional systems of different levels;

- supplying students and teachers with
temporal and spatial mobility;

- united informational-educational envi-
ronment of a continuous education.

Many researchers (A.A. Andreev [1], G.V.
Majer [3], V.I. Soldatkin [1]. V.P. Tikhomirov [6]
and others) point at organic bond between the con-
ceptions of an open and continuous education and
the distance one. An organic union of traditional
and distance educational technologies is essential.

In 1999, V.V. Verzhbitskij and E.A. Manu-
shin [2] surveyed 5650 respondents aging 18-45
from 22 different Russian subjects. 98% of re-
spondents, who are interested in education, as a
condition to it pointed out at the realization, at
least one of the main characteristics of distance
education: openness, flexibility, a possibility of
combination of study and work, remotability, etc.

Essential characteristics of open system of
education are listed in the work [4]. Let us sum up
their main points:

1) an openness of a system supposes to
take as a source a man – an origin of development
but not a system in its current state;

2) an open education gives free access to
informational recourses of the whole world;

3) an open education gives an opportunity
to choose the education strategies;

4) an open education assumes personal di-
rectivity of the process of education.

An open system of education is to be built
on the conception of “education through the life”.
It should be noted that continuity and openness of
education are interrelated and essential features of
an open system of the highest professional educa-
tion. In this case it is better to indicate an open
system of continuous education. The system
should provide for both highly-skilled specialists’
training and raising their professional skills after
the diploma period.

Distance – teaching (DT) as a component of
open system of continuous education may be real-
ized in the following cases:

- pedagogical technology of a case dis-
tance teaching;

- pedagogical technology of a satellite
distance teaching;

- pedagogical technology of a network
distance teaching.

In the present conditions, for a wide spread-
ing of DT it is essential to resolute a complex of
problems which reflect world-outlook, theoretical-
methodological, technological, legal, social, finan-
cial-economical and other aspects of this new form
of education.

The main pedagogical principles of DT are:
learner-centered character of educational process;
practical – centered content of education and kinds
of activity; module organization of education pro-
grammes; activity and independence of students as
the main subjects of education; problem and dia-
logical character of interrelation in the educational
process; self – organization of students’ activity
and reflexive character of this activity; independ-
ence, implying an inner motive of getting educa-
tion; context of education; an electivity of educa-
tion, giving to the students free choice of a goal,
content, forms, methods, sources, level of educa-
tional results’ assessment.

 Let us point at the principles of distance
teaching’s organization:

- choice of synchronous and asynchro-
nous system of distance teaching (in some cases
their combination);

- inclusion of series of subsystems into
the system of distance teaching;

- choice of educational methods by prin-
ciple “I - myself”, one to one, one to many, many
to many;
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- usage of regulation – educational forms
in the distance teaching;

- detachment of distance educational
course as the main comprehensive unit of distance
teaching and specification of distance teaching’s
model in the models of distance educational
courses;

- distribution of computer education’s
systems;

- presence of the following components
of the process: structural, comprehensive, variable,
technological, evaluative-resulting;

- realization of interactive educational
technologies;

- distribution of teachers’ functions who
fulfill the distance teaching;

- the importance of consultations at the
different stages of distance teaching.
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SOME PROBLEMS OF COMPUTER WORK
STABILITY AUGMENTATION IN

ACADEMIC PROCESS AND ITS SERVICE
TERM PROLONGATION UNDER THE

CONTROL OF WINDOWS VISTA
OPERATING SYSTEM

Kovalev A.S., Alfeyeva Ye.L.,
Polshakova N.V., Morozova O.Yu.

Orel State Agrarian University
Orel, Russia

The use of present-day high quality compo-
nents of electronics plays a defining role in infor-
mation processing reliability in PC. The applica-
tion of motherboards with the new technology Ul-
tra Durable 2 with system logic Intel 3x, including

38, 35, G35, G33, P31 and G31, allows raising
the faultless performance of a PC at the expense of
solid-electrolyte board capacitors possessing ul-
tralow losses. The MOS-transistors with ultralow
opened impedance are also used in these boards. It
provides a reduced energy consumption at their
switching over and allows performing a higher
operating speed, that implies a low heat genera-
tion.

Using a quad-core processor Intel Core 2
Quad and a display card NVIDIA GeForce 8800
SLI Direct, X10-enabled, a high work quality is
provided with resource-intensive multimedia ap-
plications and graphic programs.

The deployment of the new accelerator card
HD 2600 X2 constructed on the basis of two proc-
essors ATI Radeon HD 2600 XT allows reaching a
burst performance of video acceleration if operat-
ing at one monitor. Such a component is rated at
one PCI Express x16 slot setting and is equipped
with 1 Gbyte storage space video buffer GDDR3
running on effective frequency of 1600 MHz, and
clock  rate  of  the  video  core  is  performed  at  the
frequency of 800 MHz. There is an S-video TV-
output and four DVI video-output, which is possi-
ble to connect with four monitors with resolution
of 2650 1600 dots.

The card supports a high resolution video
and is equipped with the HDCP content defence
technology, that, in its turn, allows connecting
high definition displays and panels. This card also
supports an HDMI digital interface when using a
special DVI-HDMI jumper. It is compatible with
the computers constructed on the basis of system
logic sets AMD 580X CrossFire, AMD CrossFire
Express 3200, Intel 975X Express and Intel P35
Express.  The  card  is  used  with  the  operating  sys-
tem Microsoft Windows Vista and works with ATI
Catalyst drivers and utilities guaranteeing burst
performance and work stability.

Using the new display VX1940w with 19-
incher wide-screen matrix, where a super-
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resolution 1680x1050 is combined with ultrahigh
operating speed, the response time (grey-to-grey) 2
msec and the dynamic coefficient of contrast up
to3000:1 are achieved. In the construction
VX1940w several entries are supported, it guaran-
tees wide view angles (170° horizontally and 160°
vertically) and brightness 300 cd/m2 – that makes
it a perfect solution not only for games, but for
DVD viewing and work with traditional applica-
tions as well.

In audio cards the sound quality can differ
in various motherboards. Even using the same co-
dec models. The quality of the used auxiliary ele-
ments, condensator, in particular; the arrangement
on the card; the proximity of the components able
“to admix” unwanted sounds to the signal play a
role.

So, the codec ALC885 meets the require-
ments of Microsoft Windows Vista Premium, has
the signal/noise ratio 106 dB for the digital-to-
analog converter (DAC) and 101 dB for the ana-
log-to-digital converter (ADC). Therein the 192
kHz sampling rate support, ten-channel DAC-
sound, and also HD DVD support are realized.

All the computer industry last words are
carried by the Raser Barracuda AC1 card. The
external package of the card serves as a cooldown
radiator and form for interfaces.

The eight-channel DAC AKM 4396 and
operational amplifiers JRC 4580 are better in qual-
ity than in Creative X-Fi Extreme Mu-
sic/Platinum/Fata1ity. The chip cards I878 -
Media excels by the ability to reproduce correctly
the sampling rate of 44,1 kHz, apart from
48/96/192 kHz; the choice of pedestal frequency
being possible to be performed manually.

The most reliable and qualitative audio card
Creative X-Fi Elite Pro has more failproof DAC
(Cirrus Logic CS4398) and operating amplifiers of
the X-Fi-series. It has 4 DAC, two channels, dy-
namic range of 120 dB. For providing maximally
qualitative supply there are large groups of electro-
lytic capacitors. The processor frequency is 400
MHz. The inputs and outputs commutation is per-
formed with the help of electromagnetic relays,
substituting electronic switches, that increases the
reliability and sound transmission integrity.

Also in this card ones of the currently best
amplifiers are used: JRC2114 and JRC2068. The
bandpass flatness (from 40Hz to 15 kHz) makes
+0,03, -0,08 dB, noise content - 103,6 dB ( ),
dynamic range - 103,2 dB ( ), harmonic distor-
tions - 0,0025 %, mutual penetration of channels -
104,4 dB.

Using a new laser mouse pointing device
with antibacterial coating LEXMA NanoGuard
one can be sure to eliminate and deactivate bacte-
ria with 100 % efficiency factor. A potent laser

unit performs the sensor’s resolution ratio of 2000
DPI. The reading speed is 40 times higher than in a
usual optical mouse. The programmed keys sup-
port more than 50 customizing settings. It runs on
any surface including glass.

Using a new DVD-18 format (dual-sided
double layer one) for standard disks of 120 mm,
one can obtain the capacity of 18 Gbytes and even
51 Gbytes (for three layer disks of 17 Gbytes per
side). The Blu-ray technology disks are more
promising. Using double layer Blu-ray carriers the
information storage capacity up to 50 Gbytes is
obtained. Six layer disks of 200 Gbytes capacity
have been already created. Eight layer disks of 300
Gbytes storage capacity are being developed.

The holographic principle of disk storage
information appears to be a more promising and
brought to the real application one. On a standard
disk of 120 mm at the reading speed of  120
Mbytes/sec one can record up to 1,6 Tbytes of
information.

The article is admitted to the III International Sci-
entific Conference «Modern Education. Problems
and Solutions », (Thailand, Bangkok-Pattaya) De-
cember 19-27, 2007, came to the editorial office on
15.11.07

THE ROLE OF COLOR FACTOR IN
INNOVATION EDUCATION

TECHNOLOGIES
Pazukhina S.V., Vasilieva N.V., Pitina L.S.

Leo Tolstoy Tula State Pedagogical University,
Tula, Russia

The necessity of education process constant
perfecting for a successful work of a university in
the educational market makes the problem of in-
novation education technologies introduction into
the higher education system actual. It allows offer-
ing new possibilities, flexibility in training and
brand new education to students.

The innovation education technologies cur-
rently applied in Russian higher education institu-
tions can be relatively divided into three groups:
the technologies of educational information provi-
sion; the technologies of educational information
delivery; the technologies of educational informa-
tion storage and processing. At the realization of
educational programs the educational information
delivery technologies, which guarantee the educa-
tive process and its support,  acquire a special val-
ue. First of all, it is referred to newly created elec-
tronic textbooks, distance teaching courses and
also information knowledge bases, reference and
expert systems used for educational purposes. The
information presented in them, unlike the poly-
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graphic one, should have an absolutely different
organization and structure. It is conditioned both
by psychophysiological features of information
perception from the computer screen and the in-
formation access technology. In the interactive
media a great attention should be paid to the image
thinking promotion owing to the technologies acti-
vating the dextrocerebral, synthetic thinking. The
presentation of the educational material should
reproduce an idea in the form of images. There-
fore, the main moment in the innovation education
technologies becomes the knowledge visualization.

Video-lectures, multimedia-lectures, elec-
tronic textbooks, computer teaching and testing
systems, simulation models and computer simula-
tors, tests and video-conferences are referred to the
innovation education technologies. We think that
in the academic process not the information tech-
nology on its own account is important, but the
fact how its application serves the achievement of
educational purposes proper. The choice of teach-
ing aids should be defined by the subject-matter,
first of all, and not by the technology. It means that
at the heart of the technology option the investiga-
tion of education courses content, learners’ activ-
ity, their being involved into the academic process,
concrete aims and expected results of education
should lies.

At the present time the developing effect of
new education technologies reveals itself not al-
ways; their influence on the process of information
adoption is not controlled. However, without de-
fining the most significant factors promoting opti-
mal perception and material memorizing, the inno-
vation teaching aids can be inefficient, and in some
cases – even destructive.

The color is exceptionally significant in in-
novation education technologies. The topicality of
the color application in the innovation teaching
aids is defined, first, by the necessity of the devel-
oping education principle realization within the
system of higher education; second, by the impor-
tance of the process of the information adoption by
students.

The  human  response  on  the  color  is  of  a
complex character and has several aspects: the
physiological one, when the sensation from the
applied color group or separate color depends on
the force and spectral distribution of the emission,
its exposure duration on the observer, the observ-
ing conditions; the psychological one, giving the
color credit for an independent and active role, the
associative power and the ability to color the hu-
man reaction emotionally; the aesthetical one, the
presupposition of which is giving the color credit
for the ability to harmonize the color information.

Natural sciences have collected a great ex-
perimental material about the influence of the col-

or on the human body. The physiological compo-
nent of this response has been studied most fully.
Thus, according to the records of Kravkov S., the
intraocular tension reduces under the influence of
the green color and grows under the influence of
the red one. C. Ferre, V. Shevaryova, Ye. Plotnik-
ova and other scientists studied the influence of the
color on the fitness to work. After the carried out
experiments C. Ferre came to the following con-
clusions: at a very short-time work the red color
raises the efficiency; the blue and violet ones de-
crease the productiveness much; the interrupted
effect of the color, i.e. a rest in conditions of fair
daylight after the work at another kind of illumina-
tion, increases the productivity considerably.

The color influence on the human psyche
touches not only his emotions and character, but
also cognitive processes, and, first of all, - think-
ing. The question, in this case, is not about the
informative, but the energetical aspect of the color
effect, and so, not about the thinking process con-
tent, but about its dynamic and energetical charac-
teristics. From this perspective, thinking appears in
front  of  the  subject  himself  not  as  a  sequence  of
purposeful judgements and inferences, but as a
special psychic tension terminating with a satisfac-
tory disengagement for the subject in the case of
finding a solution.

The color can harmonize the learner; it is
able to mobilize his resources, appease and relax.
This influence comes directly into brain, penetrates
all the physiological structures. The organism re-
sponses the color flow immediately. This is a true
psychosomatic approach, which allows influencing
effectively both on physical activity and mental
states of a human being and his learning process
activation using a color system.

A concrete objective, at the solution of
which  our  project  is  aimed,  lies  in  studying  the
color influence on the process of information
adoption by the student in new educational tech-
nologies, and also in working out the given factor
most effective use recommendations in higher
school didactics.

Within the framework of the given project
we have elaborated recommendations on the color
scheme of educational Internet resources. We sup-
pose that the possibility to carry out a simultane-
ous presentation of information, combining a text,
video and graphic images and animation in the
computer system, allows creating an academic
environment affecting all the channels of percep-
tion in most different forms. First, it concerns the
work with new lexis, reading, studying new infor-
mation, the creation of visual impressions, associa-
tions. Second, it supposes structuring of schemes
using colors bearing a special code, establishing of
associative bonds of the given constructions with
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the text, etc. The color vision, emerging in the eyes
and mind of the human being, bears a meaning
content in itself.

The color together with the form and type
belongs to basic structural materials of web-
design. The psychological effect of separate colors
and their combinations is closely connected with
their position in the chromatic circle. According to
G. Frilling there are several color groups giving
different sensations.

1. The colors giving warmth and cold
sense. The red-yellow spectrum part colors evoke
the sensation of warmth, the blue-azure spectrum
part colors – the sensation of cold. The maximum
of psychological warmth sense the orange color
gives. A warm color draws the object nearer,
makes it visually larger and more active, attracts
the attention to it, whereas a cold color moves off,
calms, transfers the object to the background of the
composition, subjectively reduces the object in
size.

2. The colors promoting the emergence of
excitement and tranquilization, activeness and
passiveness. The most exciting action is done by
the red color, which is perceived as the most active
one. The equilibrium falls on the green color,
which combines the lightness and vivacity of yel-
low with the tranquility and heaviness of blue.
When combining active and passive colors it
should  be  taken  into  account  that  the  first  are  al-
ways perceived more vividly and are better memo-
rized, that is why for the equilibrium achievement
they should be delivered in smaller doses.

3. The colors associated with the senses of
time and space. The greatest sense of removal
from a subject (i.e. the space enlargement) is cre-
ated by the colors of blue-azure spectrum part. The
opposite to them orange-yellow colors give the
effect of approaching of subjects to the observer.
The perception of time in the light f blue-azure
colors  slows  down  up  to  its  full  stop.  The  chro-
matic circle colors on either side of this sector
convey the impression of time acceleration. This
sense reaches its maximum in the region of yellow
and orange colors.

4. The colors giving the sense of heaviness
and lightness. The blue-azure spectrum part colors
of the chromatic circle appear the heaviest ones.
This sense reaches its maximum in the region of
the yellow color, which looks most airy and light.

Special sensations appear when affecting by
different color combinations. The polar color pairs
(the colors being opposite each other in the chro-
matic circle) agree well, especially when they go
together against the grey background or are per-
ceived in different planes. Thus, a combination of
yellow and blue causes a strong tension, a motion
effect; the neighborhood of red and green is per-

ceived optimistically; in the pair of violet and
green a concealed accumulated strength is felt; the
tearing energy is manifested in the combination of
orange and azure.

The non-polar color pairs can give unsus-
pected effects while their being perceived. Thus
red in combination with blue provoke excitement
and thrust learners aside. The neighboring red and
yellow colors are associated with joy and warmth.
Red  in  combination  with  golden  gives  a  sense  of
splendor and luxury. Red in pair with orange caus-
es a sharp temper, etc. While using non-polar color
combinations one should take into account that, if
the neighbor colors possess approximately the
same brightness and one of the colors noticeably
exceeds the other on the occupied area, then it
“oppresses” its neighbor drawing over its parame-
ters. For example, dim-blue surrounded by bright-
green acquires a greenish touch and becomes a
little more “colored”. Directly near the boundary
of the two colors an opposite tendency is observed
– the colors seem to push off from each other and
try to stress their differences.

It is not recommended to use the colors dis-
posed too close to each other in the chromatic cir-
cle – the dissonance between them simply beats
the eyes. The directly opposed colors also seldom
make harmonic pairs: green and violet or red and
azure usually seem to be too heterogeneous; rela-
tively reasonably only blue and yellow go to-
gether.

While formatting an educational site it is
important to match correctly the combination of
the text and background. They should differ on the
contrast, color intensity. Maximally convenient at
long-term reading the combination of a black text
against a white background is. Among other color
schemes providing a good readability of the text
there are two groups: the one with a dark text
against a light background and the one with a light
text against a dark background. Thus, black letters
against a yellow background, blue – against white,
green – against red, etc., are well perceived by the
eye. Any dark enough color as a background
sounds reserved, noble and even mysterious. A
light color for a text is perceived especially bright
and expressive. It should be born in mind that, if a
color is too dark, the eye is inclined to perceive it
as black. The same is referred to white: almost any
insignificant admixtures (excepting blue) cause a
sense of untidiness. To make these colors sound it
is necessary to support and develop a needed tinc-
ture in other element.

At color matching it is advisable to follow
the principle of unity, which supposes the web-site
formatting with limiting of the used spectrum of
every composition up to four colors.
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At  the  present  time  our  research  is  going
on. The novelty of the problem being solved lies in
the substantiation of an integrated approach to
studying the problem of color factor using in inno-
vation education aids. The significance of the pro-
ject is in its pragmatism, practical orientation – the
results obtained are aimed at executive perfection
of the educational process at a higher education
institution.

The article is admitted to the International Scien-
tific Conference «Innovation Technologies», USA,
New-York, December 19-27, 2007, came to the
editorial office on 31.10.07

DATA BASES OF SPSTL SB RAS IN THE
INTERNET FOR NATURAL STUDIES

Rykova V.V.
State Public Scientific-Technological Library of
the Siberian Branch of the Russian Academy of
Sciences - SPSTL SB RAS,Novosibirsk, Russia

The main objective of the Department of
Scientific Bibliography of the State Public Scien-
tific-Technological Library of the Siberian Branch
of the Russian Academy of Sciences (SPSTL SB
RAS) is to select and systematize materials on
various directions of researches.

SPSTL  SB  RAS  has  been  compiling  data-
bases covering various topics of environmental
research, such as “Nature and natural resources of
Siberia and the Far East, their protection and ra-
tional use”, “Problems of the North”, “Ecology
and natural-territorial complexes conservation in
West Siberia”, “Biodiversity of Northern Eurasia”,
“Sustainable development of nature and society”,
“Contamination and environment protection: refer-
ence and bibliographic-information issues”. All
DBs are bases of a bibliographic type generated
under Windows/IRBIS system control, their doc-
uments comprise bibliographic descriptions, sub-
ject and geographical headings, annotations, trans-
lation to foreign publications.

DB “Nature and natural resources of Sibe-
ria and the Far North” numbers about 160,000
documents since 1988 on geology, climate, hy-
drology, soils, vegetative and animal kingdoms,
landscape ecology, terrestrial and aquatic ecosys-

tems and natural resources. A wide spectrum of
ecological problems such as anthropogenic effect
on different components of environment, natural
resources conservation and rational use, human
ecology, ecological expertise and monitoring, le-
gal, social and economic aspects of ecology.

Multidisciplinary DB “Problems of the
North” is also worth paying attention. It includes
materials (above 130,000 documents) on various
problems of developing Russian and foreign (Eu-
ropean, Alaskan, Canadian) North since 1988. It
covers biological, geological, geographical, eco-
logical, cryological, social-economic, medical-
biologic problems of the North. A special section
in the DB is devoted to scanty northern peoples.

DBs “Sustainable development of nature
and society” (nearly 35,000 documents) for 1990-
2005 deal with prospects of global ecological
problems, sustainable development of nature, so-
cial and urban ecology, ecologization of industrial
production, ecological up-bringing and education.

DB “Biodiversity of Northern Eurasia”
(2,500 documents since 1988) touches problems of
biological diversity of microorganisms, soils, ani-
mals, plants, landscapes, human genome, gene
fund of organisms, biodiversity economics, the
place of botanical gardens and reserves in conser-
vation of biological diversity.

DB “Ecology and protection of natural
complexes in West Siberia” has information since
1988 on various aspects of ecological problems in
West Siberia (about 14,000 documents).

DB of guidebooks, manuals and informa-
tion-bibliographical tools “Contamination and en-
vironmental protection” counts 2,700 documents
since 1985 and gives summarized data on the most
important directories, dictionaries, standards, me-
thodical materials, reviews, domestic and foreign
periodicals concerning environment pollution and
protection, contaminants, wastes, their disposal
and utilization.

Databases are constantly renewed, one can
get fresh information for education, training and
research at our Internet web site www.spsl.nsc.ru.

The article is admitted to the International Scien-
tific Conference «Scientific Education Strategy»,
Egypt (Hurgada), February 21-28, 2007, came
to the editorial office on 19.11.07

http://www.spsl.nsc.ru.
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INFLUENCE OF TEMPERAMENT ON
THE SENSE OF RHYTHM AMONG

FUTURE BALLET DANCERS UNDER
STRESS

Sosnina D.N.
Perm State Ballet School

Perm, Russia

The ballet art is based on unshakable tradi-
tions of the classical dance. These traditions are
supported by the laws of human body biomechan-
ics and artistic principles of harmony, logic and
practicability as the classical ballet language.

A music-rhythm sense understood as the
ability to “outlive music actively (reflect in mo-
tion) and consequently have a gust of emotional
time variation expressiveness of music motion” is
a rather complex system necessary for a dancer.

Teplov B.M. defines musicality as an indi-
vidual-psychological character of a person, a syn-
thesis of specific inclinations and abilities forming
a personal psychophysiologic dominant.

A special research carried out by Voskre-
senskaya L.P. testifies that a highly developed
sense of rhythm influences the motor activity suc-
cess. If it is remembered that the music-rhythm
sense is not only of motor, but also of emotional
nature, one can suppose that the state of mental
strain (stress) caused by participating in important
concerts or examinations, for example, exercises
various influence upon the activity success of fu-
ture various temperament types ballet-dancers.

Of the existing four types of temperament –
the choleric, sanguine, phlegmatic and melancholic
types – not all are equally professionally suitable
for the “ballet-dancer” specialty. It depends on the
excitatory and inhibitory processes’ force relation,
what loading can the nervous system stand. The
achievement of movement perfection depends on
the force and speed of muscular responses.

Selye H. considers a stress as a nonspecific
strain. It is an aggregate of physiological reactions
performing an adaptive function and characterizing
the entire state of the body.

The performance of any complex pas is in-
evitably conjugated with its amplitude, muscle
tension degree analysis, direction and movement’s
rhythm and frequency.

The research work task was in studying out
if a psychic stress influences the music-rhythm
sense of different temperament properties learners.

The research hypothesis consists in the fact
that a high level stress has various effects on the
sense of rhythm and spatial coordination condi-
tioned by various properties of a temperament.

The research was carried out in the Perm
State Ballet School in 2006-2007, the examinees
were future ballet-dancers, 60 persons, boys and
girls aged 15-16 years old.

The Perm State Ballet School students have
constant practice in opera and ballet theatre per-
formances, tours, concerts.

For the investigation of temperament prop-
erties  the  Eysenk  H.  test  was  used,  the  sense  of
rhythm and spatial coordination were studied on
the method of Ilyin developed in the laboratory of
psychology of the All-Russia Research and Devel-
opment Institute of Physical Culture and Sport.
While studying extraversion-introversion the “un-
structured pictures” method of Kettell was used.
The impulsivity was investigated on the method
“The proportion of reactions in easy and difficult
choice”. The stress level was studied on the meth-
ods of Jean Claude Dortu.

By the virtue of the essence of temperament
itself the dynamic features of any human activity –
labour, academic, in our case – creative one, - de-
pend on its properties.

One of the conditions presenting exclusive
standards of temperament properties is a mental
strain. They are the conditions, under which the
personal activity equation, conditioned by a tem-
perament, manifests itself most distinctly.

The research findings testify that a tem-
perament is a significant factor of the future ballet-
dancers’ professional activity. The temperament
influence manifests itself in the following:

a) separate temperament properties can
have both positive and negative effect on ballet-
dancers’ activity;

b) temperament properties influence the
activity success not in themselves, but according to
a special psychological situation (in the given case
– to the stress level).

Thus,  it  was  found out  that  extraverts,  at  a
high stress level, make more mistakes in spatial
coordination and also in copying the pre-existing
rhythm; the speed of movement coming down at
that.

Introverts, vice versa, make fewer mistakes
in rhythm and spatial coordination copying; the
movement speed rising.

The examinees, who have a high speed of
response (impulsive ones), copy the rhythm with a
great number of mistakes and slow down the work
tempo. In their turn the non-impulsive ones copy
the rhythm perfectly and speed up the work tempo.

It is necessary to point out that the given
features are noticed only at a high stress level.

Thus, founding on the research results one
can conclude:
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A non-impulsive introvert, who corre-
sponds to the phlegmatic temperament type, makes
fewer mistakes while performing at a high stress
level.

An impulsive introvert, who better corre-
sponds to the choleric temperament type, is subject
to the negative high stress level influence.

As affected by a stress (before an examina-
tion or a concert, for example) the rhythm sense
structure and its separate components’ intercon-
nection with different properties of the tempera-
ment change. It is a high stress level, when the
negative influence of temperament properties,
which condition unnecessary nervousness, anxiety,
inordinate charge, incoordination of movements,
music-rhythm sense failure, etc. manifest itself
clearly, that results finally in lowering the effect
while training.

The research results can be used by teachers
in the academic process individualization:

1.Taking into account the fact that a high
stress level has a negative effect on the music-
rhythm sense, we should promote the sense of re-
sponsibility in extraverts; control their immoderate
sociability before examinations and performances.

2.We should show a more sensible attitude
to introverts, avoid criticism in their address and
instill self-confidence.

The article is admitted to the International Scien-
tific Conference «Modern academic activity main-
tenance», Bali, Indonesia, January 22-29, 2008,
came to the editorial office on 21.12.07

PSYCHOLOGICAL HELP IN SYSTEM OF
PROFESSIONAL CHOREOGRAPHY

INSTRUCTION
Sosnina I.G.

Perm State Pedagogical University
Perm, Russia

One of peculiarities of training at a choreo-
graphic school is that 10-year-old children enter it,
learn there for 8 years and get the profession of a
ballet-dancer.

A choice – is always a certain factor of per-
sonal maturity. A professional choice – is a deci-
sion, which is made consciously on the ground of a
mature self-esteem of abilities, interests, and incli-
nations. It is impossible to require from a 10-year-
old child, hence, the vocational choice for him is
made by his parents in the IV grade. As a rule,
parents themselves picture the peculiarity of the
profession very vaguely and very often have no
idea of special abilities and specific requirements
of the profession of a ballet-dancer.

The perfection of choreographic education
requires studying those personality factors, which
influence the given professional activity acquire-
ment success. (Vaganova A.Ya., 1935; Ulanova
G.S., 1954; Lopukhov F.V., 1966; Liepa M.E.,
1967; Vasilev V.Yu. and Kasatkina N.D., 1968;
Tikhomirova I.V., 1971; Sergeyev K.M., 1973;
Tarasov N.I., 1981). At the present time, the prob-
lem of interconnection of physical and psychomo-
tor development on the one hand, and intellectual
one on the other hand, has been studied not deeply
enough. Together with that, there is a research,
wherein the availability of such interconnections is
indirectly proved. Besides, one can speak of a
more deep and complex character influences bas-
ing on the interconnections of psychomotor and
intellectual development, when task-oriented ac-
tions on the motional sphere of a person cause cor-
relative changes in the intellectual sphere.

The psychophysiological studies have been
known, wherein a favourable influence of optimal
exercise stress on the central nervous system’s
functional status is registered. Together with that,
an inhibitory action of very high and unaccus-
tomed physical exercise on separate intellectual
functions, especially on memory processes (Gor-
bunov G.D., Lokalova N.P., Rotanova G.A., Oya
S.M. and others), has been found out.

The study of motor qualities’ and intellec-
tual processes’ development interconnections in
school children is of great interest (Gorbunov
G.D., Stambulova N.B., Kolman L.V., Volkov
V.V., Stambulov A.V., Bandakov M.P. and oth-
ers).  The  following  has  been  found  out  in  the
study:

the connectivity between intellectual
processes’ and psychomotor system’s factors in all
ages;

the connections’ dynamism, and there-
fore, their peculiarity in every age;

sex differences in these connections’ cha-
racter starting with juvenile age;

the possibility of task-oriented influence
on the intellectual processes development by
means of the so-called “leading motor qualities”
formation.

It is important to note that the professional
activity of a ballet-dancer in a greater degree pro-
motes the development of a nonverbal intelligence,
i.e. such forms of intellectual processes, where
structural units are images or actions.

Certainly, the role of intellectual processes
in physical actions’ regulation is great, however,
emotions and will play not a less important role
here.

For the motor activity fulfillment a ballet-
dancer needs a serious energy supply. A human
being has three main psychological mechanisms of
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energy mobilization: intellectual, emotional and
willed.

The emotional mechanism. The most inten-
sive emotions emerge in a meaningful situation
characterized by the uncertainty of its outcomes. A
typical example here can serve the situation of
specialty examination or a contest, where the emo-
tional mechanism of energy mobilization domi-
nates especially apparently.

The intellectual regulation is voluntary and
is purposefully formed in the process of the typical
ballet-dancer’s physical actions acquirement. In
this case, not the emotions, but the objective, the
imaginative picture, which mobilize the amount of
energy necessary for the motor action implementa-
tion in accustomed conditions, act as regulators.

As for the willed regulation, it is switched
on voluntarily in the cases, when on the way to the
objective achievement the obstacles or difficulties
giving rise to the contradictions of the type: “must,
but can’t”, “want, but can’t”, “must, but don’t
want”, etc., emerge. In such situations an addi-
tional energy mobilization, which is exercised on
the mechanism of conation, where the main role is
played by verbal self-orders helping the ballet-
dancer enhance his activity, sustain it at the neces-
sary level or retard the unwished activity, is neces-
sary. It is obvious that for the future ballet-
dancers’ professional training the enumerated me-
chanisms’ optimal interaction meeting the profes-
sional demands is of great value.

As the principle directions of the emotional
volition development in the activity of ballet-
dancers one can detach the following:

1.The development of emotions and senti-
ments (rivalry, passion, dedication, responsibility,
etc.) speaking in the character of the most impor-
tant motives of the artistic activity.

The sentiment of joy or discontent associ-
ated with the performance or examination result
gradually disappears to give place to the flutter of
pleasure produced by the anticipation of the on-
coming entry.

2.In the process of professional training the
ability to control one’s emotions and emotional
states and also to use these self-regulation skills in
other life spheres gets perfected.

The emotional control manifests itself not
only in the skill to conceal, suppress and “lessen”
undesired emotions, but also in a special develop-
ment of expression – external motion expressive-
ness.

The development of emotions and senti-
ments, the development of the ability to control
one’s emotions is impossible without a qualified
psychological aid. But who renders the psycho-
logical aid to the choreographic school students?

First of all, it is a teacher or an educational
psychologist (if there is one). From this point of
view, the psychological accompaniment of the
professional training can be presented as the teach-
er’s and educational psychologist’s activity on
rendering a psychological aid to the future ballet-
dancer. (The psychological accompaniment of the
future ballet-dancer’s professional training has
much in common with the phenomenon described
by Stambulova N.B.)

The methods of the future ballet-dancer’s
professional training psychological accompani-
ment can be various kinds of psychological aid
comprehended as the aid in concrete difficulties
negotiation, and wider – as the aid to the learner in
his professional activity.

At such comprehension of a psychological
aid its main kinds will be:

training – the assistance in knowledge
and skills acquirement;

education – the assistance in personality
and individuality formation;

psychodiagnosis – the assistance in self-
cognition and individualization of the whole train-
ing in terms of the psychological peculiarities and
development process study;

psychoprophylaxis – the assistance in
prevention of destructive psychic phenomena rise
and development (psychic satiety, psychological
barriers, chronic mental strain, motivation to avoid
failure, undesired motor skills deautomation, con-
flicts, etc.);

psychocorrection – the assistance in
correction and reformation of the raised negative
psychic phenomena;

psychological enlightenment – the assis-
tance in psychological knowledge acquirement
necessary for self-perfection;

psychological counseling – the assis-
tance to the teacher and student in a concrete situa-
tion analysis and making a decision;

psychological trainings – specially de-
veloped complexes of autogenic training, psycho-
technical exercises and games helping in develop-
ment of necessary psychological qualities and
skills;

psychological preparation –  the  use  of
all kinds of psychological aid for providing psy-
chic readiness for classes, rehearsals, examina-
tions, contests, concerts and performances.

In  spite  of  the  fact  that  all  these  kinds  of
psychological aid are closely interconnected, each
of them has its own peculiarity, its general and
particular technologies, the knowledge of which
enhances the teacher’s psychological competence
essentially.
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In each training phase, according to its
tasks and the learners’ age, there is a definite spe-
cificity both in using separate kinds of psychologi-
cal aid, and in their combination.

Psychological aid peculiarities in the ele-
mentary training phase in a choreographic school.

As  a  rule,  the  children  entering  the  school
either have almost no initial idea of ballet, or their
idea is perverted. Many of the children, in connec-
tion with this, are unable to evaluate their choice
correctness; besides, they experience a “deception
of expectations” in various ways. The mismatch of
the expectations and the ideas of ballet in general
and the real academic activity often leads to disap-
pointment, motivation fall.

1. One  can  emphasize  two  aspects  of  the
“deception of expectations”, two contradictions:

a) between the idea of ballet as a “festival”
(got from watching television, visiting theatre)
typical of children and real “rough work”;

b) between the habit of children (especially
junior school students) to follow the “pleasure
principle” in motor activity and the real claim to
work through “I can’t” and “I don’t want”.

2. The necessity to approve oneself posi-
tively from the first lessons at a total absence of
professional training.

3. For a considerable part of the learners the
problem  of  coping  with  fears,  among  which  the
most typical ones are: the “fear of the teacher”, the
“fear of professional examinations”, the “fear to be
considered not promising”, is a topical one.

The elementary training phase is associated
with the acquirement of the foundations of profes-
sional activity. There appear a good few of psy-
chological hardships in the academic process: it is
difficult to be concentrated during the whole pe-
riod; it is difficult to understand the movements’
names, which sound in French; it is difficult to
overcome the fatigue and follow out all the as-
signments. When something goes wrong, a desire
to avoid further repetitions arises very often. All
this not only slows down the training process, but
also can become the reason of the psychological
complexes formation (fear of examinations, mates’

mockeries, etc.). The first specialty examinations
become the most important test for the children:
there is a special atmosphere there, a special anxi-
ety, special significance of the result, here the first
experience of success and failures is acquired. The
student,  who  has  got  the  label  of  a  “non-
promising” one, has great chances to become “iso-
lated” in the class.

In this connection, while developing the
psychological accompaniment of the ballet-
dancer’s professional becoming at every training
phase it  is necessary to take into account both the
specificity of the phase itself, and the developmen-
tal age peculiarities of children in the given period.

The psychological accompaniment should
include:

1. Psychological aid subproblems in ac-
cord with its basic directions (in studies, examina-
tions, while preparing for concerts and perform-
ances, etc.):

- the assistance in necessary motor skills
and abilities acquirement, development of motor
teachability;

- the assistance in professionally impor-
tant qualities development – motor and psychic
ones;

- the motivation formation;
- the assistance in general adjustment for

the performance;
- the formation of an adequate attitude

towards success and failure;
- the assistance in making contact with

teachers and students;
- the assistance in preparation or adapta-

tion for a new general mode of life;
2. General problems of these tasks realiza-

tion in terms of the integrated use of all  the kinds
of psychological aid with due consideration of the
future ballet-dancers’ age-specific features.

The article is admitted to the International Scien-
tific Conference « Modern academic activity main-
tenance », Bali, Indonesia, January 22-29, 2008,
came to the editorial office on 21.12.07
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STRATEGIC ORIENTATIONS OF LOW
LIVING STANDARDS IN RUSSIAN

REGIONS
Aleshin V.A., Mikhalkina E.V.

South Federal University
Rostov-on-Don, Russia

The generalized reproduction of the low
living standard of the population is ruinous in
terms of its socioeconomic consequences. The low
life standard leads to the Nation’s health deteriora-
tion, rising death and crime rates, decline of birth,
family typology change (the percentage of incom-
plete, childless and invalids containing families
grow, etc.), economically passive population per-
centage rise, social psychology deformation, social
stability threat and other destructive social proc-
esses. It is acknowledged by scientists that poverty
is not a simple need for means of subsistence, but a
formed mode of life, which is able to self-
generation at the extended scale, comprising more
and more of the able-bodied population. In these
conditions within the system of stable socio-
economic development of the regions a special
place should be given to the realization of strategic
orientations of the poverty localization taking into
account not only sociodemographic features of its
expansion, but socioeconomic determinants of
human potential reproduction as well. Nowadays,
in conditions of oligarchical groups’ rent oriented
interests prevalence over the survival interests of
the population main part of the population, the
release of poverty driving forces occurs. Thus, the
poverty problem has already overgrown the indus-
trial frames of a separate state and come to the
level of global social organization problem, i.e. the
sources of poverty one should search for not in the
fullness of transfers provision, but in the fact why
personal incomes don’t agree with the market en-
vironment. Considering poverty as an indicator of
socially oriented development, it should be taken
into account that the struggle with the low living
standard reproduction must bear a system charac-
ter. The poverty activation factors resolve them-
selves into natural, economic, social, demographic
and administrative groups.

The revelation of natural determinants pro-
motes the poverty localization in districts with
unfavorable location, unstable climatic and natural
conditions of husbandry. For example, spatial lo-
cation (rural and urban settlements), features of
sectorial differentiation of labour (mountainous
and mining areas), acts of God.

The part-time employment, high unem-
ployment, low minimum monthly wage, low level
of infrastructure development, lack of conditions

for small and medium business development, un-
satisfactory level of social sphere development,
unavailability of social benefits and services for
the population belong to the business factors form-
ing a favorable framework for the poverty repro-
duction. Regional and sectorial determinants are
also of great importance. Particularly, an insuffi-
cient level of local self-government development
and regional organization impotence contribute to
low investment appeal of a region. The trade union
movement incompetence manifests itself in dis-
ability of the employees to assert their rights. All
these and other aspects come into account in the
labour market segmentation theory, within the
framework of which the necessity of state interfer-
ence into those spheres of market, wherein the
disequilibrium is linked with social strain growth,
is substantiated.

The social variables are reflected in labour
power characteristics. For example, the educa-
tional and specialized professional training of la-
bour power that is inconsistent to up-to-date re-
quirements of labour market; age pattern of labour
power, level of health, general level of satisfaction
with life, low rate of market mentality formation,
prevalence of dependency motivation, etc. The
demographic variables are connected with the
growth of incomplete, invalid and retired persons
containing families, growth of pension age human
population fraction in total population size.

The administrative variables consist in low
efficiency of target functions realized by federal
government and local authorities, limited access to
common property resources, political instability
and low trust level of the population to the authori-
ties.

Certainly, the regional specific features of
the poverty reproduction should be born in mind,
and general factors and isolated instances of mani-
festation and peculiarities should be emphasized.
For example, general state of economy, low level
of social protection, proportional scale of taxation,
high unemployment level among economically
active population, etc. are referred to general mani-
festations  of  poverty.  As  it  is  known,  one  of  the
most important factors of poverty reproduction is
the low level of employment among economically
active population. The specified problem is being
solved inside households by means of the re-
sources, intersupport and help substitution, and in
the national level – by means of the implementa-
tion of concrete programs oriented to the specified
population group. The isolated instances of pov-
erty level increase are conditioned by accidental
development of certain circumstances having un-
stable, irregular character (natural hazards causing
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mass life standard decrease and impoverishment of
the population). The specific factors are condi-
tioned by the spatial features and industry classifi-
cation of the considered spatial community. For
example, the specific factors at a large extent are
peculiar of rural areas. In particular, the specific
factor of poverty stagnant character production in
rural areas is a low earning power ratio of agrarian
employment, not providing a full reproduction of
human resource, oriented to the predominance of
hard low qualified physical labour. The influence
of specific factors on the general tendencies’ activ-
ity conditions the necessity of the strategic orienta-
tions realization of the struggle with the popula-
tion’s low life standard reproduction.

The development of scales’ reduction and
poverty localization strategic orientations attend
any program of socioeconomic development.
Thus, the poverty coping strategy in accordance
with the Rostov-on-Don Strategic Plan of Socio-
economic Development for the period until 2010
includes the complex of both active and passive
measures:

- the development of socially vulnerable
population groups’ self-employment;

- welfare payments size increase;
- increase of social protection measures fi-

nancing budgetary component owing to the place
budget replenishment;

- search for additional sources of targeted
social assistance financing (charity and social
sphere development directly on the premises).

The primary strategic orientations of pov-
erty localization are:

- the enlargement of able-bodied popula-
tion groups’  income sources through employment
programs, wage indexation, informal incomes le-
galization and transfer of non-monetary types of
wages into monetary ones;

- providing of non-discriminatory access of
the population to social services (education, health
care) and social programs (benefits, privileges,
etc.);

- qualitative refinement of social security
system inclusive  of  new trends  in  social  work  or-
ganization.

As far as poverty is reproduced in persistent
forms, its decrease potential depends on the market
forces synthesis mobilization regarded as internal
regulation resources and external influences on the
part of administrative leverages and the application
of private, state and nonprofit economy sectors’
interests’ accommodation mechanisms. On the part
of state influence a balance between the passive
function of the state in the form of direct social
services and help for the needy and active regula-
tion in the form of participation in the programs of
gainfully occupied population’s human assets

guaranteed resource and income access leveling.
Amongst the package of regulatory control action
measures of the state on economic and social sides
of the public life the most important ones are such
strategic orientations of poverty localization as:

- guaranteeing an effective mechanism of
the population’s economically active part em-
ployment promotion;

- guaranteeing of an effective mechanism
of the population’s social protection with the cor-
respondent set of its realization instruments in
terms of the most socially vulnerable part of the
population, which is not able to earn a reasonable
living (one-parent families and the ones having
many children, families with children, single aged,
the disabled, youth, migrants);

- guaranteeing of an effective double-
natured incomes taxation mechanism promoting
business activity growth and exercising a fair
transfer of income;

- guaranteeing of an effective monetary
system functioning mechanism allowing increas-
ing the availability of credit resources, mortgage
credit lending for the purpose of living standard
leveling, and particularly, for the purpose of resi-
dence improvement, getting education, medical
maintenance, acquisition of durable goods.

As for the population’s social support me-
chanism realization, in this direction it is necessary
to refine the functioning system of targeted social
assistance, take into account the social assistance
need degree of the population and correct the mis-
takes of including and excluding from social pro-
grams.

The general unsteady state of Russian
economy makes pay attention to the poor house-
holds’ development reserves and possibilities of
their own. Such an approach was dubbed a “self-
reliance” one and is founded on using the socio-
economic potential of families and their business
activity increase. The main idea is to mobilize the
economic activity and aim it at the negotiation of
inactivity, dependency, indifference and uncer-
tainty of the needy households in their own abili-
ties. A positive example of poor and needy house-
holds’ self-adaptation can serve a practical applica-
tion of “From benefit to salary” program devel-
oped by the “Urban Economics Institute” Fund,
the distinctive feature of which is that it not only
helps the families satisfy daily living needs using
monetary grants, but also provides assistance by
employment of jobless able-boded family mem-
bers. However, the own resources mobilization and
targeted support resources attraction efficiency
will be higher in the case when these measures
group with the purposeful state and local council
behavior focused on self-adaptation and self-
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employment of the needy and poor citizens. These
are such action methods:

- the development of mortgage credit and
other forms of lending;

- the assistance to self-employment in the
sphere of small and medium business;

- the creation of promotional tax treatment
for the entrepreneurship in the sphere of social
services;

- the development of informative-
consultative service network concerning the adap-
tation to labour market conditions and advanced
training, and own business organization questions;

- the development of users’ cooperatives in
the sphere of social services production.

In Russia the attempts to develop the na-
tionwide poverty localization program are under-
taken. A complex solution of all these problems
has  a  strategic  value  and  allows  considering  the
poverty negotiation in terms of life quality im-
provement including: the quality of intrasocial
relations (personality, people, separate social
groups and civil society organizations), the labour
and entrepreneurial relations system quality (work
and business ethics and responsibility), the social
infrastructure development quality (the degree of
satisfaction with social benefits and services), the
environmental quality (external effects problem
solution), the satisfaction with life quality includ-
ing personal security. The content of measures
aimed at the poverty reduction must reflect the
whole cumulative action affecting the population’s
consumption level increase, benefits availability,
and human potential growth.

Thus, the All-Russia socioeconomic devel-
opment target program focused on the poverty
localization must involve the following tasks’ so-
lution:

1) the population’s health improvement
(lifetime and, in particular, working activity
growth providing the possibility of getting a higher
income level);

2) the education refinement and effective
labour market formation, that guarantee people’s
economic opportunities adjustment mechanism;

3) the arrangement of conditions for the
population’s comfortable accommodation provi-
sion growth;

4) the insurance compensation desired lev-
el provision in the period of loss of wages, targeted
social assistance and social service of disadvan-
taged groups of the population;

5) the economic growth, competitive re-
covery of the economics, socioeconomic distinc-
tions’ reduction between regions, cities and rural
areas.

Together with the federal program, regional
targeted programs of low living standard localiza-

tion are being developed. It allows realizing the
wide social power and the responsibility of bodies
of state power of subjects of the Russian Federa-
tion for the corresponding regions’ residents, tak-
ing into account those features of poverty repro-
duction and its stable trend manifestation, which
cannot be covered by the All-Russia program. A
systematic and complex approach to the specified
problem solution must be based on the coordina-
tion of various level state authorities’ efforts at
distinct delineation of powers and functions. The
current monitoring of steady poverty reproduction
causes and their tension level analysis can become
a practical framework for the formulation of pov-
erty localization concept considering territorial and
categorical peculiarities of their manifestation and
methodological procedures of a concrete region
poverty socioeconomic portrait construction.

The article is admitted to the International Scien-
tific Conference «Social-economical development
problems of regions», China (Beijing), November
26 – December 4, 2007 ., came to the editorial
office on 2.11.07

REGION INNOVATION EXTENDED
REPRODUCTION STRATEGY
Belokrylova O.S., Berezhnoy I.V.

Southern Federal University
Rostov-on-Don, Russia

The innovation extended reproduction al-
lows modernizing the technological base of re-
gional economics and providing the competitive
edge of its production essentially. As an innova-
tion infrastructure system forming component,
providing the extended reproduction of a territory
innovation potential, we offer the regional innova-
tion center creation in Rostov Region (RIC). The
principle RIC activity directions are:

- the analytical, informative and consulta-
tive support of the Rostov Region Authorities in
the sphere of the territory’s innovation develop-
ment, the elaboration of socio-economic and scien-
tific-technological development programs, holding
of exhibitions, conferences, seminars, other ac-
tions;

- the entrepreneurial business extension
work in scientific and technological sphere, inno-
vation activity of higher education institutions,
academic and sectorial institutions and the imple-
mentation of innovation projects aimed at the de-
velopment of science, the creation and introduction
of modern knowledge-consumptive competitive
technologies on the shop floors of the region;

- the execution of an examination of scien-
tific and technological projects, new technologies,
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regional programs providing the creation of com-
petitive samples of engineering and production and
promoting the market saturation with the commod-
ity produced on their base;

- the business support and new technolo-
gies and “know-how” implementation using pat-
ents;

- the entrepreneurial business subjects’,
domestic and foreign investors’ attraction to inno-
vation programs implementation on the competi-
tive base.

     The RIC is called to coordinate the ac-
tivity of technologies’ transfer center (TTC), tech-
nology and patents centers (TPC), innovation
technology centers (ITC), technological parks and
other innovation activity subjects financed at the
regional budget expense. A high regional devel-
opment effect is possessed by the regional tech-
nologies’ transfer centers (TTC) performing their
activity on the following directions:

- the formation of data bank on the existing
innovation developments, investigations and pro-
jects;

- the non-financial economy sector’s re-
quest encapsulation for the most acute problems’
solution in terms of high technologies;

- the innovation projects commercialization
assistance;

- the selection and evaluation of projects
possessing commercial potential, the marketing
research of the market and database creation;

- the creation of information channels for
commodity promotion;

- the intellectual property evaluation, the
search for industrial organizations interested in
concrete elaborations.

The regional development innovation for-
mation priority orientations are determined in
agreement with the goals defined in the RF and
Rostov Region regulatory legal acts administering
the problems of socioeconomic, scientific and
technological and industrial development. The
creation of an integrated monitoring system of the
innovation development priority orientations will
guarantee their timely specification. These orienta-
tions are detailed within the framework of the Ros-
tov Region’s check list of critical technologies
necessary for the effort integration on the strategic
drifts and practical realization of the present inno-
vation potential in the region.

The current market infrastructure doesn’t
provide an equal access to the resources and ser-
vices for all the participants of the innovation
process, that restricts the scientific and technologi-
cal activity results’ commercialization. A consid-
erable demand for equipped office and industrial
premises with low rental fee is felt by  small
high technology business. The large- and medium-

sized enterprises and organizations are in special
want for the access to expensive equipment and
long term non-loan credits. In connection with it a
further development of business incubators net-
work, ITC, technoparks, centers of multiple access
to scientific equipment, expert-consultative struc-
tures, centers of technology and patents, subsidiza-
tion of part of expenditures connected with market
loan interest payments is planned.

The section of new innovation companies is
the major source of novations, however, the na-
tional support system is insufficiently focused on
the small entrepreneurship innovation segment
needs. The cooperative network “science and edu-
cation – innovation small and medium business –
large business” is also undeveloped, that impedes
the spread of knowledge from the research and
development section and their capitalization in the
Don economics. The institutions stimulating rela-
tions between scientific, educational organizations
and innovation firms, between large companies
and small business are ill-developed. In this re-
spect it is necessary:

- the formation and development of pecu-
niary institutions providing business projects fi-
nancial  backing  continuity  in  all  stages  of  the  in-
novation cycle (innovation funds, venture compa-
nies, “business-angels”);

- the industrial engineering infrastructure
(technoparks, ITC, business incubators, TTC, etc.)
development;

- the extension work of cooperation ties be-
tween the innovation system subjects (the devel-
opment of outsourcing and subcontracting cen-
ters);

- the development of information expert-
consulting and educational infrastructures of inno-
vation activity;

Nowadays, because of high business strug-
gle, the majority of companies are in want of inno-
vations, but this want is in disagreement with the
demand for innovations because of high risks, ad-
ministrative barriers, problems of access to long
term financial resources at the state-private part-
nership mechanisms imperfection. It results in the
fact that the demand for innovations is localized in
primary sector corporations, which are ill-
developed in the Rostov Region (excepting coal-
mining ones). That is why the regional research
and development sector is cut off, to some extent,
from the financed order for innovation elabora-
tions. In this connection it is advisable to create an
intermediate structure performing the interaction
between the customers from other regions and lo-
cal companies. These functions can be given to the
regional innovation center to do.
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The basic realization risks of the region’s
development pessimistic (inertial) scenario are
conditioned by:

- the creation of well equipped industrial
productions with low unearned increment instead
of high-tech complexes in the territory of Russia,
that will lead to the business struggle for cheap
labour force attraction (first of all, in coal mining
areas);

- the loss of competitive advantages associ-
ated with the research and development sphere
creative potential and the development of human
potential as a whole;

- the weakening of defense and “double”
technologies development systems’ efficiency.

Within the framework of the innovation de-
velopment active scenario it is the forward devel-
opment of the “knowledge generation” medium,
the provision of research and development section
on the priority orientations, the creation of effec-
tive innovation infrastructure and stimulation of
the economic branches’ wide technological mod-
ernization, that is necessary. For the active sce-
nario realization it is required:

- the concentration of budget and off-
budget resources destined for R&D and high-tech
projects financing on the priority orientations;

- the provision of high technological inno-
vations reduction for real economic section enter-
prises and organizations, and also information
about the existing demand for them.

Within the framework of the optimistic (ac-
tive) scenario the following tasks are emphasized
as the prime ones:

- the creation of a competitive research and
development section and conditions for its ex-
tended reproduction;

- the creation of an effective regional inno-
vation system;

- the development of use and legal protec-
tion of the research and development results;

- the economy modernization in terms of
technological innovations.

As the result of these problems’ solution
with the potential development and the formation
of the demand adequate structure of the research
and development section supply, the realization of
science and technology priority orientations in the
Rostov Region is supposed. Together with that the
science service export and innovation activity sec-
tion results value as an independent economic
branch will grow. The regional economic policy
orientation to the enterprises’ and organizations’
activity support and stimulation will allow guaran-
teeing the development of the research and devel-
opment competitive section and conditions for its
extended reproduction. It is known that only from
the export of high technology products Russia can

annually get 120-150 billion dollars. The Rostov
Region ranking the 11th on the innovation potential
among the RF subjects is able to get additionally
considerable values of financial assets and raise,
thereby, the interest of foreign companies in their
productions and scientific laboratories distribution
in the region’s territory thanks to the export of
high technology products. To do this it is required:

- the Don science-intensive products export
merchants’ support;

- the formation and financing of the con-
joined regional ordering for the scientific-
technological production;

- the rendering of organizational economi-
cal support to the innovation activity subjects;

- the delivery of an agreement between the
Rostov Region Administration, leading higher
education institutions and research institutes about
the joint activity aimed at the acceleration of most
advanced R&D results involving into the eco-
nomical return;

- the stimulation of production moderniza-
tion owing to import substituting technologies de-
veloped in the Rostov Region.

The financing of optimistic scenario reali-
zation consists of budgetary and extra-budgetary
components. The budgetary component value is
formed of the following sources:

- the budgetary research and development;
- the state banks’ credit resources provided

in the mode of development credits for technologi-
cal reequipment and participating in international
technological projects (up to 100-150 billion dol-
lars annually as a whole throughout Russia);

- the subsidization of part of expenditures
connected with credit and lease payments, com-
pensation of part of expenditures for participation
in shows and patent payments coverage;

- the purposeful buying of science-
intensive products created within the framework of
the conjoined regional ordering;

- the innovation sector development within
the framework of four National projects realiza-
tion;

The entrepreneurial sector is characterized
by the ill-development of subcontracting networks,
the small innovation business being poorly inte-
grated into the value formation chains. In combina-
tion with bad sensitivity of large and medium-
sized enterprises to innovations by virtue of their
insufficiently effective managerial systems, it es-
sentially restricts the innovation decisions inflow
into the business sector. For such a situation over-
coming within the framework of the active sce-
nario realization, the following prime measures are
necessary:

- the stimulation of the demand for innova-
tions in the regional economics business sector,
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technological rearmament of companies, new high-
technology products issuing and export activity,
creation of new high-tech firms;

- the budget tax incentives of scientific and
technological activity and demands for its results;

- the extension of international technologi-
cal integration of enterprises and regional organi-
zations;

- the formation of general conditions for
the development of state-private partnership in the
sphere of innovation activity;

- the regional development technological
forecast and science and technology priority orien-
tations determination mechanisms system forma-
tion for a long-term outlook (foresite technology);
the formation of critical technologies’ and techno-
logical development priorities’ catalogue;

- the regional (organizational, financial, in-
formation) support of joint research projects of
enterprises and higher educational institutions
within the framework of the priority development
orientations;

- the provision of innovation directivity of
the purchasing system for the national needs (in-
clusive of the conjoint regional ordering for the
R&D deliverables);

- the extension and “programming” of the
demand for innovations in major companies.

Thus, the innovation development active
scenario realization is the most optimal option.

The article is admitted to the International Scien-
tific Conference « Social-economical development
problems of regions », China (Beijing), November
26 – December 4, 2007 ., came to the editorial
office on 2.11.07

COMPETITIVE ADVANTAGES
DEVELOPMENT MANAGEMENT

TECHNIQUE IN APPLIED SPECIALIST
TRAINING PROCESS

Ivanov V.N., Ivanova I.V.
Siberian Automobile and Highway Academy

Omsk, Russia

One of the most important tasks of the edu-
cational system currently is the training of quali-
fied specialists, the formation of professional
traits, knowledge and skills, which can guarantee a
high competitiveness level in the labour market, in
them. The model of the specialist is built on the
ground of the education standard. Thus, the higher
education standard composition represents a para-
mount problem in the higher education quality
providing as the specialists’ ability to act profes-
sionally in conditions of production.

It s the standard that creates the sample,
with which the specialist’s training level is com-
pared while defining the quality of this training.
The given sample determines the work objective of
the whole educational system. A wrong destination
specification, at no matter how ideal the work of
educational institutions is, leads to the fact that the
graduate’s training will not correspond to up-to-
date requirements of technology and economy, i.e.
the graduated specialist will not be able to solve
the tasks being put in front of them by the produc-
tive-economic system [1].

The quality of education standards is de-
termined by the degree of their correspondence to
the modern society’s changing requirements, state-
of-the-art and the requirements of economics and
potential market of labour.

In conditions of growing specialist’s train-
ing quality requirements, constant underfunding of
the educational system and limitations in other
resources for the specialist’s training, the composi-
tion of such a standard, and the organization on its
base of such an educative process, which could
promote the maximal development of the gradu-
ate’s competitiveness, acquires a special impor-
tance.

The competitive power of the graduated
specialist is formed of competitive advantages. By
the “competitive advantages” we will mean the
graduate’s training level on definite disciplines
being included into the given area specialist’s
training system. The graduated specialist’s com-
petitive advantages development management is
the passport to the formation of his competitive-
ness.

The graduated specialist’s competitive ad-
vantages development management occurs on the
following scheme: the competitive advantages
provision factors definition – the graduated spe-
cialist’s competitiveness estimation – the defini-
tion of weak points in the graduated specialist’s
training system – the development and implemen-
tation of the development of those factors optimal
control program, which are able to affect the gen-
eral competitive estimation of the specialist to the
maximum extent.

All the variety of scientific knowledge nec-
essary for the applied specialist’s training is ac-
quired by the last within the framework of general-
theoretical, general-professional and narrowly-
specialized (professional) disciplines. The intersec-
tion of these varieties gives seven main parameters
applied to the specialist of any practical activity
area: social disciplines, natural science disciplines,
general-technological disciplines, general-
engineering disciplines, technical and economic
disciplines, the disciplines of a concrete specialty
and concrete direction [1]. It is necessary to take
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into consideration that the studied disciplines serve
as  the  base  for  teaching  one  or  several  following
disciplines.

The graduated specialist’s competitive ad-
vantages development potential can be determined
with  due  account  for  the  use  of  the  resource  ap-
proach to the specialist’s competitiveness estima-
tion [2].

The  use  of  the  resource  approach  to  the
competitiveness estimation is usually restricted by
the presence consideration of the resources them-
selves. But there are some disadvantages in such
an approach. It is important to take into account
the interaction between the resources or, in other
words, the communicative components of the sys-

tem. The degree of the resources’ and the formed
by them interfaces’ influence on the integral sys-
tem of the competitiveness estimation is not equal
for various cases, and it should be overlooked.

One of the application areas of the being
developed estimation system can be the specialist’s
training system.

Originally the influence of various factors
on the graduated specialist’s competitiveness
through the resources reflecting them becomes
formal. Then a resource matrix (1) is built, in
which the diagonal elements reflect the resources,
and non-diagonal – the interfaces between these
elements, the relations between them and their
influence on each other.
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One should bear in mind that the inequality (2) can be valid
.jiij PP                                                       (2)

On the  diagonal  it  is  necessary  to  put  only
really used resources, which are not equal to zero.
Some of the non-diagonal elements can be equal to
zero. The quantity of the included into the matrix
(1) resource components depends on the specialty.

Every component of the resource matrix
can be characterized by its own value and dimen-
sion. On each of the components one can introduce
its potential utilization coefficient, which is deter-
mined by the formula (3) and is non-dimensional

,,1,,/ njiPPk ijijij                                        (3)

with ijP  – as maximally possible value of

the ij matrix component potential; ijP  – as

an  actual  value  of  the  ij  matrix  component  poten-
tial.

The matrix K (4) composed of all ijk in

some way reflects the general picture of the re-
source use and internal measures of competitive-
ness
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The matrix norm can indirectly reflect the
total degree of resources utilization in the training
system and the competitive potential revelation on

the condition of equal importance of the compo-
nents forming the matrix, that is impossible in
practical use of the technique.
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If we multiply the matrix elements (4) ijk
by the ponderability coefficients ijv , we’ll get the

matrix R (6), which will indirectly reflect the re-

sources utilization total degree in the training sys-
tem and the competitive potential revelation at
various importance of the components forming the
matrixes (1 and 4)
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The following restriction is advisable to establish:
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For the ponderability coefficient estimation
the method of expert evidence can be used. With
the help of the expert evidence method the re-

source matrix importance factors are defined by
the ratio of the rank sum on every factor to the
total rank sum on all the factors:
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with v1, v2,…vh.-  as  the  resource  matrix
components importance  factors;

ahl – as the h factor  rank  assigned  by  the
first expert (h = 1,n2; l = 1,m), the maximal rank is
assigned to the most important component.

The importance factors (v1, v2,…vh) corre-
spond to the factors vij of the matrix (6). While
calculating the ponderability coefficient the fol-
lowing condition should be held: h = i · j

The ponderability coefficients calculation is
performed only on the condition of experts’ opin-

ions consistency; the concordance coefficient is
calculated and compared to the table one for that.
On the ground of the ponderability coefficients
distribution histogram constructed on the values
got the components of little value are hewed off.
At that, the amount of the rejected components
should not exceed fifty per cent.

Under the restriction (7) the matrix norm R
has the following limit
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which characterizes the limiting (best) state
of the training system aggregate resource defining
the best internal state of the factors forming the
specialist’s competitiveness.

Considering the matrix R norm value at
some real values ijk  we’ll get the graduated spe-

cialist’s competitiveness resource estimation C (9)
in the range from 0 to 1:
n
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The considered resource approach to the
graduated specialist’s competitiveness estimation,
taking into account the influence of weight charac-
teristics of the competitiveness factors, has definite
advantages. First, the investigator gets a conven-
ient form of the graduated specialist’s competi-
tiveness estimation value (from 0 to 1). Second, it
becomes possible to determine the development
potential of the specialist’s competitive advan-
tages. Third, it is possible to develop the graduated
specialist’s competitive advantages with maximal
economical efficiency.

The last activity can be put into effect on
the ground of the resources utilization matrix anal-

ysis. With the help of the matrix R one can esti-
mate the factors revealing the graduate’s resource
potential absolutely. The weakest competitiveness
factors are represented by the values deviating
from their maximal potential (unit) in a greater or
lesser degree. The factors, which work for the ex-
pression (1–kij)  –  0  in  a  greater  or  lesser  degree,
one can call the most competitiveness defining.

The general competitiveness level of the
graduated specialist can be increased by imple-
menting the underused potential of weak competi-
tiveness forming factors. However, not always the
liquidation of the maximum deviation gives the
most favourable results for the graduated special-
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ist’s competitiveness recovery. For the defining of
optimal improvement sequence of the factors able
to provide the graduate’s competitiveness edge to
the maximum it is necessary to take into account
the weight of the factor in the competitiveness bulk
and invest cash assets and time into the develop-
ment of competitive advantages in their weight
decreasing order.
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APPROACHES TO REGIONAL SOCIO-
ECONOMIC DEVELOPMENT STABILITY

ASSESSMENT
Sadykova E.Ts.

Eastern-Siberian State Technological University
Ulan-Ude, Russia

The embodiment of the idea of stability or
stable socio-economic development not destroying
the environment and oriented to the needs of the
present and future generations can happen at all
favourable conditions at a distant enough prospect.
The transfer to the stable development itself should
take  place  in  the  current  XXI  century,  in  its  first
half. The International Summit in Johannesburg
(2002) affirmed that the world community goes on
moving according to the unsustainable develop-
ment scenario. In the UN organization documents
it is emphasized that it is necessary to charge one-
self with the strengthening and consolidation of the
sustained development foundations – economical,
social development and environment protection at
local, national and regional levels. At that, every
country should observe a variety of principles,
implement certain imperatives and take into ac-
count the indicators established by the UN organi-
zation on the characteristics of economy, ecology,
social sphere in their interaction.

In 1996 the Concept of the RF transfer to
sustainable development was accepted. The sus-
tainable development is defined there as the devel-
opment “guaranteeing a balanced solution of so-
cioeconomic problems and the problems of the
environment and natural-resources potential pres-

ervation for the purpose of the present and future
people generations’ wants satisfaction” (1). In the
Ecological  Doctrine  of  the  RF  (2002)  it  is  under-
lined that “the sustainable development of the Rus-
sian Federation, the high quality life and heath and
also national security can be guaranteed only on
the conditions of natural systems preservation and
the  quality  conforming  environment  mainte-
nance” (2).

The  transfer  of  the  RF  to  the  sustainable
development is possible only in the case of the
sustainable development provided in all its re-
gions. That is why the regional imperative of the
sustainable development is in defining goals and
regional development mechanisms by means of
sustainable development strategy working out, that
helps integrate the social, economical and ecologi-
cal policies.

The regional model of sustainable devel-
opment should be based on the scientific paradigm
of social evolution in the eco-compatible form and
involve the body of principles and requirement
(imperatives) for the economy system and struc-
ture, the mode of functioning and interaction of its
subsets providing the harmonization of relations in
the triad “human being – natural environment –
economy”.

Therefore, while working out regional con-
cepts of socioeconomic development, it is neces-
sary to proceed from the principle of observing the
main imperatives of the economic systems’ stabil-
ity. Among Russian regions, the Republic of Bury-
atia excels as the one most fully meeting socioeco-
nomic and ecological imperatives of sustainable
development. The Republic of Buryatia takes a
special place due to the lake of Baikal and natural
specifics in Russia. The ethno-cultural features of
the folks living in the territory of the Republic are
unique. In the XXI century the Republic of Bury-
atia will play the role of a natural geographical
socio-cultural bridge connecting becoming inte-
grated Europe and the quickly developing Asia-
Pacific Region. The lake Baikal and the Baikal
natural site have a special status fixed not only at
the federal butt also at the world’s level as the Re-
gion of the world’s environmental heritage of
UNESCO.

The  Uniqueness  of  the  lake  Baikal  sets  a
number of environmental requirements including
the Baikal natural site ecological zoning carrying
out. In the Baikal natural site there are 3 ecological
zones marked:

- the central ecological zone - is the terri-
tory, which includes the lake Baikal with the is-
lands, the contiguous water conservation zone and
also natural areas of preferential protection;

- the protective ecological zone – is the ter-
ritory beyond the central ecological zone including
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the water-collecting area of the lake Baikal within
the bounds of the Russian Federation;

- the ecological zone of atmospheric effect
— the territory outside the watershed of Baikal
within the bounds of the Russian Federation up to
200 km. wide to the north and northwest of the
watershed where there are economic units with
activity that has a negative influence on the unique
ecological system of Baikal.

Depending on the sustainability of the natu-
ral complexes to man-made burdens, the ability of
the environment to self-cleaning, and also the pe-
culiarities of the formed economy and the natural
environment’s corresponding pollution and viola-
tion, it is supposed to introduce different water,
forest utilization and farming systems in every of
these zones. The limits of general maximal admis-
sible effect of the economic complex on the natural
environment are set for every ecological zone.

Proceeding from a special position of the
Republic of Buryatia, to define how stable the
economical  system  as  a  whole  and  within  every
ecological zone is, is very important. Unfortu-
nately, in numerous publications devoted to the
stability assessment the regional aspect of the
given problem doesn’t tell.

From this point of view, the works of Boby-
lev  S.N.  (4,  5),  who offers  to  introduce  the  factor
of environmental capacity as an effective eco-
nomic sustained development criterion, which can
also be used at the regional level, are of the great-
est interest. The environmental capacity of econ-
omy describes the type and level of economic de-
velopment very well. The environmental capacity
figures can be measured at the macrolevel and
branch level as well. The main advantage of the
given  factors  is  that  they  can  be  measured  in  dy-
namics or compared with other countries, regions,
economical structures, technologies, etc.

The key figures computation of the envi-
ronmental capacity of the economy of Buryatia on
the offered method showed that for the period from
the beginning of the 90-s of the last century up to
the present time the natural resources costs, the
contamination and waste contents per unit of GRP
(Gross Regional Product) have grown, and it testi-
fies that the ecological component of the regional
economic development doesn’t stand the basic
requirements of stability.

The determination of natural (ecological)
and production potentials comparison criteria of
the territory is also referred to complex problems.
In  the  work  of  Akimova  T.A.  and  Khaskin  V.V.
(3) the concept of the given potentials comparison
as the limitation of the production environmental
capacities sum in a certain territory for a certain
time and the ecologic technological capacity of the
corresponding economic complex territory has

been offered.  The ecologic technological capacity
– is the utmost endurance towards damaging tech-
nogenic effects; a generalized characteristic of the
territory reflecting the self-restoring potential of
the natural environment system and quantitatively
equal to the maximal development pressure, which
all the recipients and eco-systems of the territory
can stand for a long period of time without viola-
tion of their structural and functional properties. At
that, the main balance criterion is the production
complex environmental capacity non-exceedance
over the ecologic technological capacity of the
territory. Both values can be in energy or money
terms.

Lately, while comparing different countries
and regions, the estimated figure “ecological trace”
has been widely used. It is used while comparing
territories on their economies’ environmental ca-
pacity degrees and allows defining the human
pressure on the regional eco-systems expressed in
“territorial units”.

For the regional level the factor of “true
savings” offered by the World Bank is of great
interest. The “true savings” – is the accumulation
rate of national savings after the appropriate deple-
tion accounting and the environmental pollution
damage. In terms of practical application of the
given factor as an economical imperative the eco-
logical deprivation computation is a complex prob-
lem. It is accounted for a variety of causes. First, it
is impossible to measure quantitatively a part of
negative effects and give an adequate pecuniary
valuation. The biological diversity disappearance
can  serve  as  the  sample.  Second,  very  often  the
environment pollution backlash is manifested in a
long period of time and far from the emission
source. Third, sometimes it is difficult to deter-
mine the true source and the polluter. All this
makes the ecological deprivation computation ra-
ther approximate. For the Republic of Buryatia
bearing high ecological costs compared to other
regions, one of the real methods allowing estimat-
ing the size of the applied ecological deprivation,
at least partially, is the definition of extra ex-
penses, casualties and losses of opportunity due to
environmental restraints applied by a special eco-
nomic regime.

Thus, the existing approaches to the re-
gional socio-economic development sustainable
level determination and assessment need to be cor-
rected and adapted to the realia of concrete territo-
ries. At that, the economic, social and environ-
mental demands should be observed for the pur-
pose of revelation and solution of the main priority
problems of stability.



Ecological technologies

EUROPEAN JOURNAL OF NATURAL HISTORY

128

References:
1.The Concept of the RF transfer to sus-

tainable development // The Collection of the Rus-
sian Federation legislation. 1996. 15.

2.The Ecological Doctrine of the Russian
Federation. Approved by the Russian Federation
Government order from  August, 31, 2002

 1225 – .
3.Akimova T.A., Khaskin V.V. Economics

of Nature and Man / Akimova T.A., Khaskin V.V.
– M.: CJSC “Publishing House “Economics”,
2006. – p. 334.

4.Bobylev S.N., Khodzhayev A.Sh. Eco-
nomics of Nature Use: Textbook. – M.: INFRA-M,
2007. – XXVI, p. 501.

5.Indicators of sustained development of
Russia (ecologo-economic aspects) / Under the
editorship of Bobylev S.N., Makeyenko P.A. – M.:
CPRP, 2001.

The article is admitted to the International Scien-
tific Conference « Social-economical development
problems of regions », China (Beijing), November
26 –  December  4,  2007,  came to  the  editorial  of-
fice on 25.10.07



Ecological technologies

EUROPEAN JOURNAL OF NATURAL HISTORY

129

Materials of conference

CONCEPTION OF THE EFFECTIVE
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RUSSIA

Ivanov V.N.
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The interpretation of the rationality from
the point of view of a customer company engaged
in building, exploitation and keeping transport
constructions, a contractor company and a con-
sumer differ in our time.

The questions of rational nature usage when
transport constructions are used by consumers is in
the sphere of the economic decisions about the
place and the time of their building, about the
choice of the type of constructions and the terms of
their exploitation.

The same question from the point of view
of the customer of building, exploitation and keep-
ing of the transport construction is the question
about the optimization of the results of its usage by
consumers and expenditures necessary to accom-
plish the work by constructor companies.

The question of work’s optimization of
contractor companies touches the choice of the
complex organizing and technological decisions;
the part of them is the optimization of the means of
labor of these companies – system of leading and
auxiliary cars and gears.

Let us examine the last problem in detail.
The fulfilled investigation can be structured

in the following way.
First we systematized factors influencing

the effectiveness of technological and organizing
decisions including the usage of cars’ park. We
determined the place of the cars’ park among in-
terdependent systems of different level. On the
basis of the factor analyses we described the inter-
dependence between the efficiency of the organiz-
ing and technological decisions from one side and
the means of mechanization and other resources
from the other side. The results of the investigation
are showed in the books [13, 14].

Then we made an retrospective analyses of
the system of criteria of the estimation of the effec-
tiveness of the usage of cars’ systems of building
companies. As the result we established the expe-
diency of the usage of the integral criterion of the
efficiency that connects in the unity the particular
indices. The criterion “Net Present Value” was
also substantiated.

For showing analytically the interdepend-
ence between the efficiency of technological deci-
sions and the resources being used we elaborated

an economic and mathematical model of the
choice of effective variants of technological deci-
sions [15]. This model is characterized by the next
opportunities: it allows estimating expenditures on
the work and the results and conducting them un-
der the time using a single function having a spe-
cial purpose; it allows examining the organization
of building work as a probabilistic system; it al-
lows appreciating the efficiency from the point of
view of customer and contractor in some functions
having a special purpose [10]; it appreciates ade-
quately the usage of new economical technologies
and cars realizing them including future expendi-
tures of the consumer (customer); it provides its
large usage in the building (experimentally proved)
[9].

After we described the place of the means
of mechanization in the efficiency of the building
manufacture as a whole we worked out an eco-
nomic and mathematical model for the calculation
of the effective structure of cars’ park of the road-
building company in modern economic conditions
( fir new and for settled structures of cars’ parks)
[12]. This model is characterized by next peculiari-
ties: the model corresponds to the criterion of the
evaluation of the efficiency – the net present value;
it takes into account that the cars in the park are
interdependent and the whole work takes place in
structure of the concrete car and road detachment
that determines the productivity and technical and
economic indices for each car; it has a possibility
for tenant operations for machines, their reserva-
tion, the financial calculation of work’s results; it
allows evaluating  the usage of new economical
technologies [11].

To confirm the adequacy of this model we
analyzed the process of change of the productivity
of road-building cars in different intervals of work.
Using the regressive analyses we investigated the
influence of work on the productivity and the dura-
tion of the planning technical service and the re-
pairs of some building cars [3, 6, 7]. As the result
of the regressive analyses we created linear de-
pendences, we determined the limits of the pa-
rameters of the regression and the dispersion of
casual quantity of the productivity, the duration of
planned technical services and the repair of differ-
ent intervals of the work with probability 0,95,
0,99.

We  also  proposed  some  decisions  in  order
to perfect methods for determining the rational
periodicity for the repair of road-building cars [1,
5, 8].

As a result of the regressive analyses we
determined the empirical dependences of the influ-
ence of the average annual duration of planned
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preventive measures to the average annual duration
of unplanned repairs on the example of the process
of the exploitation of some types of cars [4].

Thus as a result of the investigation we
proposed the methods of analyses and prediction
of the significance of cars’ productivity.

Then we elaborated the economic and ma-
thematic model for the calculation of the effective
structure and the composition of cars’ park from
the point of view of the complex examining of the
systems of the productive and technical exploita-
tion [2]. This model allows taking into account the
individual productivity of each car; the expendi-
tures of the time on the repairs of car; the condition
of no surcharge changeable power of repair means;
the correction of the periodicity of the technical
services and repairs.

The results of the investigation were ap-
proved in some companies. The general effective-
ness of the usage of cars’ park increased till 46,3-
54,2 %.

The methods and the general economic and
mathematic model of the optimization of the usage
of  cars’  park  correspond  to  the  conception  of  the
rising of the effectiveness of the usage of cars’
park of road –building companies. This model is
characterized by the next attributive opportunities:
thanks  to  proposed  decisions  we  can  find  in  the
relations of the customer and the contractor a right
economic motivation in the rising of the building
quality , in the increasing of the terms of service of
the road construction, the effective exploitation of
industrial resources (including cars ‘park of the
company), as all these parameters are analytically
connected in the elaborated model; as changeable
quantities the model proposes the quantity of the
car of each functional destination, type-size for all
establishments and for all technological opera-
tions; the opportunity of the dynamic planning of
the usage of cars’ park for a long time appears,
including the calculation of new orders and the
work ready establishments Let us give the descrip-
tion of the model.

The point is to appreciate as correctly as
possible the effectiveness of the usage of the
means of the mechanization is possible only after
examining their influence on the effectiveness of
the organizing and technological decisions of the
building and exploitation of the establishments
during their whole life cycle including the prob-
lems of the utilization of materials that are not
suitable for the exigencies of old elements of road
constructions.

It is necessary to link the problems of qual-
ity provided by the means of mechanization with
the effectiveness and the terms of the next exploi-
tation of road constructions. To do it is possible by
consolidating the examination of such parameters

as tariff, expenditures, normative and actual terms
of establishments’ exploitation till the capital re-
pair, the effectiveness during the whole investment
cycle: from planning and building till exploitation
of the establishment and work on its utilization.

From  the  other  hand  it  is  necessary  to  use
such function that will be able to answer the main
question of the optimization.

Cars’ park as a mean of production is only a
part of industrial resources that have properties of
reciprocal partial addition, substitution and redis-
tribution. It makes consider the effectiveness of
cars’ park as a part of the effectiveness of indus-
trial program of company where the parameters of
working and material resources and different ex-
penses will be included.

Keeping these demands it is necessary in
the result of calculation to make a rational choice
and distribution of cars’ park from the point of
view of organizing and technological provision of
industrial program of the company on establish-
ments being built served and on all technological
operation for the real life period of establishments.

The usage of the economic and mathemati-
cal model is possible only in the conditions of free
economic relations of companies, of open competi-
tion  in  distribution  of  orders  and when all  the  en-
gagements are met in time.

That is why the introduction of the methods
may bring the greatest effect only if to accept the
conception on level of the whole region

The function having a special purpose is the
total economic effect (1).from planning building of
I-quantity of establishments and their exploitation
till the capital repair considering expenses of re-
courses and financial results of exploitation of K-
quantity of early built establishments. Each private
annual effect can be determined on dependence
(2). The annual effect from the building of i- estab-
lishment can be determined as a total effect on all
building technological operations divided on the
normative term of exploitation of this establish-
ment.

The division of the total effect of the build-
ing on private annual effects and the division of
the time of exploitation of the establishment till the
capital repair of its construction on normative and
real allows connecting the questions of the effi-
ciency of exploitation of the organizing and tech-
nological decisions with the terms of service of the
establishments being built. The division of the
total effect of the building on private annual effects
does not mean that the financing of work has to be
divided on years of exploitation. But if the norma-
tive term of exploitation of establishment did not
finish and the real term ended, the tariff on the
building is zero (3).

The inverse situation is also possible (4). In
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accordance of the limitation, till the normative
term of exploitation the expenses on the building
work include the expenses on the exploitation of
cars,  on  materials,  on  salary  and  other  expenses
providing diminution of operational expenses. But
if the normative term of exploitation of establish-
ment finished and the real term did not end the
expenses on the building in the period are zero and
the tariff is the same

Thanks to these decisions a right economic
motivation in the augmentation of the quality of

building, of terms of service of road construction,
in the effective usage of industrial recourses.

In the limitations (5, 6) you can find the ex-
penses on the exploitation of i- being built and
having been built establishments. These limitations
are described in detail (7-35). The distribution of
cars is influenced by the limitations (7-12). The
model given below describes the open system of
choice and destination of cars. This model is
shown below:
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where )(b  – index for building work; )(e  –
index for operational work; i  – number of build-
ing establishment; I  – quantity of building estab-
lishments ; j  – number of technological operation
on building establishment; J  – quantity of tech-
nological operation on building establishment;
k  – number of using establishment; K  – quantity
of using establishments; l  – number of techno-
logical operation under exploitation of establish-
ment; L  –quantity of technological operations
under exploitation of establishment; n  – ordinal
number of year; iN  – normative period of exploi-
tation of i- establishment till capital repair ;

)(R
iN  – real period of exploitation of i-

establishment; )(b
ijV  – real volume of building

work on i-establishment under j-technological
operation; )(e

ilV  – real annual volume of work on l-
technological operation under i-establishment;

)(e
klV  – real volume of current annual work on l-

technological operation under exploitation of early
built k- establishment; )(b

ijnP  – tariff of building
work on j-technological operation on i- establish-
ment in n-year, rub./unit of production; )(e

ilP  –
tariff of operational work on l- technological op-
eration on i-establishment, rub./unit of work;

)(e
klP  – tariff of operational work on l-technological

operation on early built k-establishment, rub./unit
of work; )(b

ijnZ  – expenditures on building work on
j-technological operation on i- establishment in n-
year; )(e

ilZ  – annual expenditures on l-
technological operation under exploitation of i-
establishment; )(e

klZ  – expenditures on current an-
nual work on l- technological operation under ex-
ploitation of early built k-establishment; E  – norm

of discount; )()()()()( ,,,, b
ij

b
ij

b
ij

b
ij

b
ij QHAMW  – expen-

ditures on exploitation of cars’ park, materials,
salary and other expenditures under building on i-
establishment on j- technological operation;

)()()()()( ,,,, e
il

e
il

e
il

e
il

e
il QHAMW  – expenditures on

exploitation of cars’ park, materials, salary and
other expenditures on annual work on l- techno-
logical operation under exploitation of i- estab-
lishment; )()()()()( ,,,, e

kl
e

kl
e

kl
e

kl
e

kl QHAMW  – expendi-
tures on exploitation of cars’ park, materials, sal-
ary and other expenditures on volume of current
annual work on l- technological operation under
exploitation of early built k- establishment; DijZ  –
subsidiary expenditures providing diminution of
operational  expenses;

)()()()()( ,,,, b
Dij

b
Dij

b
Dij

b
Dij

b
Dij QHAMW  – subsidiary expendi-

tures (providing diminution of operational ex-
penses) on exploitation of cars’ park, materials,
salary and other expenditures  under building on i-
establishment on j- technological operation, ijD  –
changeable quantity of necessity of diminution of
operational expenditures; y  – functional purpose
of car; Y  – quantity of types of cars of park; x  –
type size of car; X  – quantity of type sizes of cars
of y- functional destination; yxC  – cost price of
car’s hour of car of-y functional destination and of
x- type size; )(b

yxijn  – quantity of cars of y-
functional destination of x-type size on i- being
built establishment, fulfilling j- technological op-
eration; )(e

yxiln  – quantity of cars y-functional desti-
nation of x- type size on l-technological operation
under exploitation of i- establishment; )(e

yxkln  –
quantity  of  cars  of y- functional destination of x-
type size on current annual work on l- technologi-
cal operation under exploitation of early built k-
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establishment; CMyxT  – duration of shift of  car of

y- functional destination of x- type size; )(b
ijT  –

permissible duration of building work on i- estab-
lishment on j- technological operation in shifts;

)(e
ilT  – permissible annual duration of work on l-

technological operation under exploitation of i-
establishment in shifts; )(e

klT  – permissible annual
duration of work  on l- technological operation
under exploitation of early built k- establishment in
shifts; )(b

yxijt  – duration of arrangement on service
and repair of cars of y-functional destination of x-
type size on i- being built establishment fulfilling
j- technological operation in shifts; )(e

yxilt  – duration
of arrangement on service and repair of cars of y-
functional destination of x- type size working on l-
technological operation under exploitation of i-
establishment in shifts; )(e

yxklt  –  duration  of  ar-
rangement on service and repair of cars of y- func-
tional destination of x-type size working on l-
technological operation under exploitation of early
built k- establishment in shifts; )(b

yxij  – middle
operational productivity of cars of y- functional
destination of x- type size on i- being built estab-
lishment fulfilling j- technological operation;

)(e
yxil  – middle operational productivity of car of

y- functional destination of x-type  size  on l- tech-
nological operation under exploitation of i- estab-
lishment; )(e

yxkl  – middle operational productivity
of car of y- functional destination of x- type size
on l- technological operation under exploitation of
early built k- establishment;
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b
TRij

b
Fij

b
Fij

b
Mij

b
Fij OZKZTSZK  – for

i- being built establishment and j-technological
operation according to quantity of necessary mate-
rials, real value of materials, area occupied by ma-
terials, middle quantity of time to place materials,
transport expenditures to deliver materials,  quan-
tity of materials for utilization, expenditures on
utilization of unit of old materials, changeable
quantity, of necessity of utilization of  materials;
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il

e
Uil

e
Uil

e
TRil

e
Fil

e
Fil

e
Mil

e
Fil OZKZTSZK  – the

same but for l- technological operation under ex-
ploitation of i- establishment;

)()()()()()()()( ,,,,,,, e
kl

e
Ukl

e
Ukl

e
TRkl

e
Fkl

e
Fkl

e
Mkl

e
Fkl OZKZTSZK  –

the same but for l- technological operation under
exploitation of early built k- establishment; PZ  –
expenditures on keeping of storehouses; RA  –
salary for storehouse workers; OS  – total store-
house area; MT  – quantity of work hours in month

)()( , b
TRij

b
TRij PT  –  c j- technological operation on i-

being built establshment; )()( , e
TRil

e
TRil PT  – middle

duration of transportation and cost price of usage
of transport means under delivering of materials to
fulfill of l- technological operation under exploita-
tion of  i- establishment; )()( , e

TRkl
e

TRkl PT  – middle du-
ration of transportation and cost price of usage of
transport means under delivering of materials to
fulfill of l- technological operation under exploita-
tion of early built k- establishment;

)()()()( ,,, b
TRij

b
Zij

b
TRij

b
TRij LtGQ  – mass of being transport

materials, vehicle capacity, time of loading and
unloading in one work cycle of car, middle  dis-
tance of transportation of materials under securing
of j- technological operation  on  i- being built
establishment; )()()()( ,,, e

TRil
e

Zil
e

TRil
e

TRil LtGQ  – the same
but for l- technological operation under exploita-
tion of i- establishment ; )()()()( ,,, e

TRkl
e

Zkl
e

TRkl
e

TRkl LtGQ  –
the same but for l- technological operation under
exploitation of early built k- establishment; TRX  –

middle speed of car; )()(
min

)( ,, b
PRij

b
ij

b
Rij knT  –labor-

intensiveness of  manual labor, middle number of
minimum sizes of payment in salary, coefficient
considering other payments on j- technological
operation on i-being built establishment;;

)()(
min

)( ,, e
PRil

e
il

e
Ril knT  – the same but for l- technologi-

cal operation under exploitation of i- establish-
ment;; )()(

min
)( ,, e

PRkl
e

kl
e

Rkl knT  –   the  same  but  for l-
technological operation under exploitation of early
built k- establishment;; minA  – minimal month size
of payment of labor; Rk  – -

; Nk  – norm of overhead
expenses, %; 4321 ,,, kkkk  – coefficient consider-
ing expenses on building of temporary construc-
tions, coefficient considering additional expenses
on work in winter, coefficient considering  unfore-
seen expenses; coefficient considering expenses on
transportation of workers F  –  economy of ex-
penses on exploitation of establishment for real
term of service.
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