THE EFFECT OF BILATERAL OVARIECTOMY AND TREATMENT
WITH SEX HORMONES ON THE AMYLASE ACTIVITY IN BLOOD
AND PANCREAS OF FEMALE ALBINO RATS
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The estrogenic hormones, generally considered as ,growth factors* with
effect mainly upon the primary and secondary sex organs, exert influence
also on a number of basic processes in the organism: tissue respiration,
energy metabolism, metabolism of carbohydrates, fat and protein meta-
bolism, water-salt balance (12). The multilateral functions of estrogens and
of other hormones as well, however, occurs in the periphery, in enzymic
systems, and our knowledge on the regulation of these processes is still
rather limited (6).

In previous works by the same authors (2, 3), the influence of androge-
nic hormones on the activity of the amylase in the blood and pancreas of
male rats was studied. In the present paper the authors set themselves the
task of investigating the influence of estrogenic hormones upon the acti-
vity of amylase in castrated and intact female rats.

Method

The studies were carried out on five series white albino female rats,
weighing from 170 to 210 gr, as follows: 1 series — controls (18 rats); I1I se-
ries — ovariectomized (16 rats); [l series — intact, injected with estradiol-
dipropionate (11 rats); IV series — ovariectomized, injected with estradiol-
dipropionate (10 rats) and V series — ovariectomized, injected with testo-
steronepropionate (9 rats).

The experimental animals of the II, IV and V series were subjected to
investigation 5 months after operative excision of the ovaries.

Estradioldipropionate in the form of oil solution was administered in-
tramuscularly during a 7-day period, with daily dose 200 IE per 100 gr
body weight. The vaginal smears of the animals treated with the stated
dose estradiolpropionate, contained on the 4th day only keratinized epi-
thelial cells with no nuclei— an indication that the animals were in the
state of estrus.

The testosteronedipropionate, also in oil solution, was injected intra-
muscularly in a total dose 1 mg per 100 gr body weight, administred three
times in the course of 10 days.

The test animals were sacrificed by decapitation in the same hour of
the day (10 a. m.), kept for 15 hours previously without food. The method



~ v g 7

12 D. S. Kalitzin and T. G. Djindjev 2

of investigation is reported in detail in a previous work by the authors (2).
The amylase activity in the blood and pancreatic homogenate was determi-
ned according to the method of Engelhardt(-Gerchuk (18) and Baizer-Schuster

(9) as modified by ourselves (1, 2).

Results

The arithmetical means of the results obtained and their standard er-
tors during the investigation of five series white female rats are demonstra-
red in tables | and 2.

Table |

The effect of ovariectomy and treatment with sex hormones on the amylase activity
in the blood of female rats

A‘mylase aclfivi- lStabllis.lic]a\lly
ty- 5 i tera-
Series of animals investigated 1 Naul:':.l;ear]sof glngtcigenaiib%t;re\- rteit;i iren °a/o :'ﬁh
| ces (in mg/ | ml reference to
J blovd) l controls (P—0,05)
I — control, intact 18 . 746 550 | —
1l — ovariectomized 15 53.7 3.87 | reduction — 28.3%
11l — intact. estradioldipropionate 10 | 534 3.24 i reduction — 28.0%
IV — ovariectomized, injected with I
estradioldipropionate 10 50.64 3.C8 reduction — 32.29,
V. — ovaricctomized. injected with| i
testosteronepropionate 9 548 230 reduction — 26.5%

T.a bille 2

The influence of ovuriectomy and treatment with sex hormones on the amylase
activity in pancreatic homogenates of female rats

o . g i Number of Amylasc activity — increase
Series of animals investigated animals of reduction substances
(in mg/l mg [resh tissue)
I series — controls, intact 15 18.364-0.61
| . — ovaricctomized i 16 19.5540.68
I, — intact. injected with estradiol- I
dipropionate : 10 16.75-0.80
V1 . — ovariectomised. injecfed with
estradioldipropionate il i 19.72 . 0.85
V', — ovaricctomized, injected with '

testosteronepropionate | 10 ! 16,47 2 1.10
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The data in table 1 show a reduction of amylase activity in the blood
of all series experimental animals as compared to the activity in the con-
trols. This reduction in the different series is comparatively uniform. It
is further noted that amylase activity in the ovariectomized group reinains
unaltered following injection of estradioldipropionate and testosterone-
propionate.

From the data reported in table 2 it isconcluded that the activityof pan-
creatic amylase does not show statisticaley reliable differences following
ovariectomy, neither in the ovariectomized animals treated with estradiol-
dipropionate. A tendency towards reduction is marked in the animals of
series [1l — intact, injected with estradioldipropionate and in series V. —
ovariectomized, injected with testosteronepropionate.

Discussion

The data obtained (series II) show that amylase activity in the blood
of female rats, investigated & months after ovariectomy, is lowered with
28,994 as to controls.

This finding could be considered as an expression of reduced amylase
synthesis in the rats treated, resulting from estrogenic insufficiency. The
effect of estrogens on a number of enzymic systems is well known, namely:
glucuronidase, cholinesterase, succindehydrogenase, arginase, hyaluronidase
(cited according to 13) — and is being interpreted as activation of the pro-
cesses of protein and uridindinucleotide synthesis (19, 20, 21).

On the other hand, the removal of the ovaries brings about enzymic
and morphological alteration in the hypophysis (11, 12), which as well
known, plays an essential role in the regulation processes of protein syn-
thesis.

The experiments with introducing estradioldipropionate into intact
female rats (series III) also show a reduction of amylase activity in the
blood as compared to controls (28,0°,). We could possibly admit that the
estradioldipropionate dose chosen by us, and employed in the manner al-
ready described by other authors (24) is rather high (12).

There is sufficient evidence proving that high doses estrogenic hormones
and prolonged administration result in disturbances, through hypophysis
inhibition, of the vegetative-hormonal balance in the organism (10).

The results obtained suggest that the effect of estrogenic hormones on
the amylase activity is not direct, being subordinated to the complex hy-
pothalamo-hypophyseal regulation (6). It is possible, by means of changes
caused in the hypophysis during castration and sex hormones introduction,
to bring about disturbances in the hypothalamo-hypophyseal-adrenal sy-
stem (4, 16, 17), leading on its turn to altered amylase activity. The parti-
cipation of adrenal hormones in the regulation of saliva amylase is well
known (18), as well as of blood plasma amylase (15).

Proceeding from literature reports on anabolytic effect of estrogens
(14, 21) and androgenic hormones (13, 14) and on the ground of personal
observations (3) on the effect of testosteronepropionate upon amylase acti-
vity in castrated male rats, we carried out the experiments in series IV and V.
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In both series the additional treatment of ovariectomized rats with sex
horlkl)lones did not account for restoration of the lowered amylase activity
in blood.

Probably, against the background of the experimental setting herein
described, the normal interrelationships are disturbed between the various
endocrine glands, having a definite bearing on amylase activity regulation
(5, 7, 16, 17). Clarification of these interrelationships is beyond the scope
of the present paper.

Of particular interest is the fact that amylase activity in the pancreatic
homogenates in the different series of experimental animals, contrary to
the changes in blood amylase, does not exhibit statistically reliable alte-
rations (table 2). Very probably, the pancreas displays a stronger resistance
to hormonal disturbances therein occurring.

We feel that the evidence herein submitted supports the studies accor-
ding to which blood amylase is being produced apart from the pancreas,
also by other tissues as well (23).
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BJIMAHHE ABYXCTOPOHHENW OBAPW3KTOMHUM W BBEAEHMA
NOJIOBbIX TOPMOHOB HA AKTHUBHOCTb AMHJIA3bI B KPOBH
W NOMKENYAOUHON XKEJIE3E ¥ CAMOK BEJIbIX KPbIC

A. C. Kaauyun n 11, Jrucundmes

PE2IOME

ABTOpBI MCCAEAYIOT BAHSIHME 3CTPOr€HHLIX W aHAPOT€HHBIX TOPMOHOB
Ha aKTHBHOCTb aMWJa3bl B KPOBH M MOMXKENYAOUHOH »Kese3e OBapHIKTOMH-
POBaHHBLIX caMOK Kpbic. OnbiThl npoBeleHbl Ha 18 KOHTPONbHBLIX KpBICaX,
16 0BapM3KTOMHPOBAHHBLIX, |l MHTAKTHBIX, KOTOPLIM BBOAWJICS 3KTPaaHON-
nponuoHat B ao3e 200 IE/I100 r Beca exeaneBHO B TeueHuu 7 AHeii, 10 oBa-
PHE3KTOMHPOBAHHBLIX, KOTOPBLIM BBOAWJICS TECTOCTEPOHMPOMNHOHAT B OOLIEH
noze 1 mr/100 r Beca pasfeneHHOW Ha TpH pasa B npoaoskeHWH 10 aHeil.

Cratuctiueckass o6paGoTKa pe3ynbTAaTOB [OKAa3blBaeT CJAeAYIOLIHe H3-
MEeHeHHsl aKTHBHOCTH aMH/a3bl KP®BH:

1. Y oBapueskTOMHpOBaHHLIX Kpbic (cepus II) — nonnxenne na 28,39%,
N0 CPaBHEHHIO C KOHTPOJbHBIMH.

2. Y WHTAKTHBIX, KOTOPBIM BBOJAMJICS 3KCTPAAHOJNMPONHOHAT (CepHs
ITI) — nounkenne na 28,09% MO CPaBHEHHIO C KOHTPOJbLHBIMH.

3. Y 0BapHesKTOMHPOBAHHbLIX, KOTOPHIM BBOAHJCS 3KCTPaAHONMPONHAOHAT
(cep. V) — aKTHBHOCTb He W3MeHsieTcsi B cpaBHeHuHM ¢ cepueit 1, Ho Ha 32,29,
HHXX€ B CPAaBHEHHH C KOHTPOJbLHBLIMH.

4. Y 0BapHe3KTOMHPOBAHHBLIX, KOTOPbIM BBOJMJCS TecTocTepoH (cepusi V)
AKTMBHOCTb 3H3MMa TOXKE€ He M3MeHsieTcs B cpaBHeHHH c cepueil [, Ho Ha
26,5%, HHXXe KOHTPOJbHbIX.

B aKTHMBHOCTH NaHKpeaTiueCKOoH aMuia3bl He VCTaHAaBAWBAOT CTAaTHCTH-
YeCKH CYLLeCTBEHHbBIX H3MEHEHHIT, HCKouast TeHCHIMIO K YMEeHbLIeHHIO aKTHB-
HOCTH B cepun [I1 u V.

HonyckaeTcsi, 4To OTMeyaeMoe nocjie OBapHE3KTOMHH 11 BBeAeHHS MOJOBLIX
rOPMOHOB MOHHXEHHWEe aKTHBHOCTH aMHJa3bt iBASIETCS BhIPAXKeHHWeM Hapylle-
HHI B runotanamo-runodM3apHO-aApeHasNoBo# CcucTeMe.





