EFFECT OF STRESS ON CONTACT HYDROLYSIS
OF SUCROSE IN RATS
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Activity of intestinal invertase immediately after immobilization for 4 h was studied in ex-
periments on albino rats of both sexes and of different ages. The inhibitory effect of stress
on the activity of contact digestion and enzyme formation in the intestinal epithelial cellswas
discovered, and the effect observed was found to depend on the sex and age of the animals,
This was reflected in a greater degree of depression of invertase activity in young females
and sharp fluctuations in its activity in old female rats.
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Response of the organism to stress is invariably accompanied by disturbances of the gastrointestinal
tract, It is accordingly interesting to assess the effect of stress situation on the state of contact digestion,
The few facts relating to this problem have been obtained mainly by investigations in Ugolev's laboratory
[7-9] in which, after prolonged immobilization of animals or after heat~ or cold-induced stress or adminis-
tration of ACTH, changes in various directions of various enzymes responsible for contact digestion (inver-
tase, maltases, peptidases) were found,

In this investigation the effect of stress on contact hydrolysis of sucrose was studied, taking into ac-
count the sex and age of the animals,

EXPERIMENTAL METHOD

Experiments were carried out on noninbred albino rats of both sexes and of two age groups: young
(140-190 g) and old (260-360 g). Immobilization on a frame for 4 h or (in a few experiments) electrical
stimulation of the immobilized animals for 3 h [3] was used as the stressor, Invertase activity was judged
from the increase in reducing sugars [6] after incubation of everted segments of small intestine (2 cm long)
or a homogenate of the same segments for 10 min in 1% sucrose solution, The rate of sucrose hydrolysis

TABLE 1, Effect of Stress on Invertase Activity in Rats of Different
Ages and Sexes (M + m)
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by the everted segment of intestine characterized activity of the enzyme in the zone of the brush border of
the intestinal epithelium (contact digestion), whereas the activity of the homogenate reflected the total con-
tent of enzyme in the intestinal epithelial cells, The animals were killed immediately after the end of ex-

posure to stress, Intact rats served as the control, Altogether 150 rats were used,

EXPERIMENTAL RESULTS AND DISCUSSION

Since there were very few experiments involving electrical stimulation in each group of animals and
since its effect on the enzyme activity differed very little from the effect of immobilization alone, the com-
bined results of all the experiments are given in Table 1,

In the control a rather lower activity of the enzyme was found in the females of both age groups, and
also some decrease in its activity (especially in the homogenate) was noted in the older animals, Stress
had a similar effect on the male rats of both age groups, and it considerably lowered the hydrolytic activity
both on the surface of the mucous membrane and in the homogenate, Similar but rather more marked chan-
ges than in the males were found in the young females, A greater decrease in the activity of the homogenate
was Observed than in the activity on the surface of the mucous membrane, Old females were an exception,
for they had the lowest initial invertase activity and they showed a very inconstant response to stress, On
.the average for these animals hydrolytic activity both on the surface of the mucous membrane and in the in-
testinal homogenate was very slightly increased after stress,

Special experiments on 22 rats were carried out to study the duration of stress-induced changes in in-
vertase activity, They showed that 24 h after stress the enzyme activity was a little reduced both on the
surface of the intestine and in the homogenate, but on the third day it was back to normal, Despite the gen-
eral similarity between the observed changes in invertase activity and results obtained previously [7], no
sharp increase in enzyme activity was observed on the third day after stress, evidently because of differ-
ences in the experimental conditions,

The data showing the dependence of contact digestion and the enzyme-synthesizing function of the in-
testinal epithelium on hormonal changes in the body [1, 2, 11, 12] suggest that one of the factors responsi-
ble for the changes in these processes during stress is a change in the hormonal balance, The increased
concentration of corticoid hormones, the effect of which on the synthesis and macromolecular characteris-
tics of enzymes and on the permeability of cell membranes (a significant fact where transport of enzymes
into the zone of contact hydrolysis is concerned) is well known [4, 5, 11, 12], may be important in this case.

The dependence of the degree of lowering of invertase activity on the sex and age of the animals ob-
served in these experiments (the rather stronger stressor effect in females, especially in the group of young
animals, and the sharp changes or reversal of its effect in old females) may be connected with age changes

in the response of the hypothalamic—pituitary—adrenal system to stress [10], These changes possibly arise
earlier in females,

LITERATURE CITED

1. G, A, Bulbuk, Fiziol, Zh, SSSR, No, 5, 667 (1968).
2. R, L Gavrilov, O, A, Bryukhanov, V, Yu. Domanskii, et al,, in: The Physiology and Pathology of the
Small Intestine [in Russian],Riga (1970), p. 46.
3. O, N, Zabrodin, in: Annual Beport of the Institute of Experimental Medicine, Academy of Medical
Sciences of the USSR [in Russian], Vol, 78, Part 2, Leningrad (1963), p. 212,
4. V.S, Osnyach, B, M, Sochugov, D, D, Mukhimbetov, et al,, Abstracts of Sectional Proceedings of the
4th International Biophysical Congress [in Russian], Book 4, Moscow (1972), p. 275,
5. P.V, Sergeev, R, D, Seifulla, and A, I, Maiskii, Molecular Aspects of the Action of Steroid Hormones
[in Russian], Moscow (1971).
6. A, M, Ugolev, Contact Digestion [in Russian], Leningrad (1972),
7. A, M, Ugolev, N, M, Timofeeva, N, N, lezuitova, et al., Dokl, Akad, Nauk SSSR, 188, 489 (1969).
8. A. M, Ugolev, N, M, Timofeeva, N, N, Iezuitova, et al., in; Problems in the Prevention, Diagnosis,
and Treatment of Diseases of the Digestive Organs [in Russian], Chernovtsy (1970), p. 328,
3. A, M, Ugolev, N, M, Timofeeva, N, N, Iezuitova, et al,, in: Central Mechanisms of Physiologmal Ad-
aptatmn [in Russian], Novosibirsk (1970), p. 75,
10, I, A, Eskin and N, A, Mikhailova, Probl, Endokrinol,, No; 3, 3 (1960).
11. G, Doell and N, Kretchmer, Science, 143, 42 {1964),
12, O, Koldovsky, A, Jirsova, and A, Heringova, Nature, 206, 300 (1965).

637



