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INFLUENCE OF ECDYSTERONE ON THE ACTIVITY 
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The research purpose is to study effect of phytoecdysteroid – ecdysterone on the activity of sucrase and lactase 
of small intestine in suckling rats. 10 day old rats were treated intraperitoneally with single injection of ecdysterone 
in a dose 1 mg/kg. Sucrase and lactase activity were determined in the mucous of the small intestine. It was found 
that ecdysterone caused an increase of sucrase activity in 2,1; 2,8 and 2,5 times at 48, 72 and 96 hours after injection, 
respectively. However, ecdysterone had no effect on the activity of intestinal lactase. Consequently, ecdysterone has 
a specifi c effect on the activity of the intestinal sucrase and lactase in suckling rats. 
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It was found that the development of intes-
tinal carbohydrases is genetically programmed. 
In most mammals the activity of γ-amylase, 
maltase, sucrase of the small intestine is weak-
ly detected at high lactase activity expression 
during of milk nutrition period.

By the time of the transition from milk to 
defi nitive nutrition γ-amylase, maltase and su-
crase activity are signifi cantly increased and 
lactase activity is sharply reduced [2]. Such 
developmental restructuring of the small intes-
tine during the weaning, clearly correlated with 
an increase in plasma corticosterone level [3].

Based on the above, we have assumed that 
the plant steroids can also have a regulatory ef-
fect on the activity of intestinal carbohydrases.

The purpose of the research is to study the 
effect of ecdysterone on the activity of intesti-
nal sucrase and lactase in suckling rats.

Materials and methods of research
Experiments were performed in Wistar suckling rats. 

During the experiment rats were kept in the same cage 
with a nursing mother.

Ecdysterone was administered intraperitoneally to 
10 day old rats in dose 1 mg/ kg. The animals in the con-
trol group were injected with an equivalent volume of sa-
line. Rats were sacrifi ced by decapitation before the treat-
ment and after 24, 48, 72 and 96 hours after injection.

After rat sacrifi cing the abdominal cavity was 
quickly dissected, the small intestine was removed, 
cleaned, washed with 10 ml of saline, weighed, fi lled 
with cold saline and homogenized with a Tefl on pestle 
for 1 min at 1000 g. In obtained homogenate sucrase 
(EC 3.2.1.48) and lactase (EC 3.2.1.23), activity were 
determined by Dahlqvist (1984) [1]. Enzyme activity 
was expressed in μmoles/min/g tissue of produced glu-
cose after substrate hydrolysis.

The results were processed using the Student’s t test.

Results of research and their discussion
The results on the effect of a single injec-

tion of ecdysterone to 10 day old rats on the 
activity of small intestine sucrase and lactase 
are shown in Figure.

It is revealed the sucrase activity in con-
trol animals occurs at a very low level. But 
in rats treated with ecdysterone sucrase ac-
tivity increased markedly. The differences 

             
Effect of ecdysterone injection of 10-day old rats on the activity of enteral sucrase and lactase 
(M ± m; n = 6): Abscissa – hours after administration of ecdysterone; 
Ordinate – enzyme activity (μmoles/min/g tissue)
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in the sucrase activity between experimental 
and control animal groups were absented only 
on the 24th hour of observing. Enzyme activity 
in ecdisterone treated rats was increased in 2,1; 
2,8 and 2,5 times compared with their peers 
in the control group respectively on the 48th, 
72th- and 96th hours of experiment.

Consequently, a single injection of ecdys-
terone lead to premature increase of sucrase ac-
tivity in the apical membrane of small intestine 
epithelial cells in suckling rats. This increase in 
enzyme activity was not observed immediately 
after administration of the drug, but in a day 
later and then it was expressed at a high level.

Unlike sucrase activity, lactase activity in 
10 day-old rats in the control group, as might 
be expected, was shown at a high level.

In the experimental group of animals 
lactase activity, involved in the digestion of 
milk lactose, no signifi cant changed during the 
four-day observation.

Consequently, a single injection of ecdyster-
one leads to premature induction of α-glucosidases 
(sucrase) at the background of constant activity 
of β-galactosidases (brush bolder lactase) in rats 
during the milk nutrition period.

Thus, a single injection of ecdysterone 
causes premature increase of the enteral su-
crase activity and does not affect on the lactase 
activity in suckling rats. The obtained data 
showed that ecdysterone has a non-identical ef-
fect on the activity of intestinal α-glucosidase 
(sucrase) and β-galactosidases (lactase) in 
suckling rats, resulting in premature increase 
of sucrase activity at the background of un-
changed lactase activity. The increase in en-
zyme activity was not expressed immediately 
after the introduction of the phytoecdisteroid 
but on 48–96 hours of observation.

It was found that the small intestine of 
suckling rat after administration of hydrocorti-
sone in many ways becomes similar to that of 
weaning rats. Such alteration of small intestine 
takes at least 72–96 hours [2, 4]. This period 
corresponds to the enterocyte life time [2, 5]. It 
was shown hydrocortisone effects on immature 
epithelial cells. In such immaturate enterocytes 
sucrase almost not available. However hydro-
cortisone effecting on immature cells prema-
turely increases enzyme activity in maturate 
enterocytes [2, 5].

The data indicate that after an injection of 
ecdysterone population of mature cells, with 
high sucrase activity is increased in intestine 
of suckling rats on 48–96 hours of experiment. 
Consequently, ecdysterone as well as hydro-
cortisone plays a trigger role in premature of 
small intestine sucrase activity.

It should be noted that despite the in-
duction of sucrase activity lactase activity 
not signifi cant changes after the injection of 
rats with ecdysterone. This phenomenon, i.e. 
preservation of high lactase activity under the 
infl uence of ecdysterone and other stress fac-
tors [3] may play a biological role. Stability of 
lactase to various factors in general contrib-
utes to the survival of the growing organism. 
Saving lactase activity at a high level after 
ecdysterone injection plays a protective role, 
preserving the adapted to assimilate the milk 
carbohydrate enzyme in “pure” milk nutrition 
period from any infl uences.

Revealed sucrase “reactivity” and lactase 
“areactivity” on ecdysterone impact suggests 
the possibility of its using at intestinal sucrase 
deprivation of the growing organism to im-
prove the assimilation of sucrase, and possibly 
other disaccharides of adult food. 

Conclusion
1. Ecdysterone injection has specifi c effect 

on the activity of small intestine disuccharidas-
es in sucling rats.

2. Ecdysterone injection causes prema-
ture increase of the enteral sucrase activity 
and does not affect on the lactase activity in 
suckling rats.
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