
peptides in the composition of the fibrils have been shown to be associated into definite 
stable high-molecular-weight subunits with mol. wt. of 500,000-600,000. Disulfide bonds 
between the chains evidently play no part in maintenance of the quaternary structure of the 

amyloid fibrils. 
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It was shown previously [3] that compensatory hypertrophy of the adrenal gland in allox- 
an diabetes is considerably reduced in rats and virtually absent in mice. This result in- 
dicated a disturbance of interaction between the pituitary and adrenals in diabetes. It 
was therefore interesting to study the course of compensatory hypertrophy of the ovary (CHO) 
in diabetes. Such an investigation could shed light on the state of interaction between the 
pituitary and gonad. Considering that adrenoreceptor blockade alleviates the course of ex- 
perimental diabetes in rats [i, 2] and has a favorable effect on human diabetes [4], it was 
also decided to study the effect of obsidan (propranolol) and of phentolamine on CHO in rats 
with diabetes. 

EXPERIMENTAL METHOD 

Experiments were carried out on adult male albino rats initially weighing 207 g. A 
single subcutaneous injection of alloxan was given in a dose of 15 mg/100 g body weight. 
Two hours before injection of the alloxan solution, some of the animals were given an intra- 
peritoneal injection of obsidan (3 mg/rat) or phentolamine (2 mg/100 g body weight). After 
the second day th~ adrenoblockers were injected intramuscularly: obsidan in the previous 
dose, phentolamine in a dose of 5 mg per rat. After the lOth day of the experiment the 
drugs were given on alternate days. Twelve days after injection of alloxan, the left ovary 
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TABLE i. CHO in Rats Receiving Alloxan Alone or in Conjunction with Adrenoreceptor 
Blockers 

Expti. 
conditions 

Control 
Left -sided 

castration 
Alloxan, left- 

sided 
castra- 
tion 

Alloxan, 
ob$idan, _ 
left -sided 
castra - 
tio n 

Alloxan, 
phen- 
tolamine, 
left -sided 
castration 

I Liver 
>" Blood glycogen, 

~ ' sugar, m g % i m g / g  

10 

13 

12 

231,4 

181,7 

101,00• 

88,00• 

331,00+8,62 

308,00• 39,25 

305,86• 

45,9• 

40,13:t: 1,84 

11,06+ 1,52 

24,94::k4,42 

13,91• 1,48 

Weight of ovaries,___mg% 1 CHO,;~ 

left right [ 

15,00__+ 0,71 

17,95• 1,12 

20,07::h 1,5 

20,36+0,89 

16,08• 1,21 

23,69• 1,58 

20,71--4-_ 1,85 

20,16+2,86 

19,57ztz 3,37 22,33• 1,49 

Weight of 
uterus, mg % 

- -  187,81• 

31,98 I95,25• 

3,19 84,27+__9,73 

-0,98 100,10-~__ 18,5 

-12,3~ 105,48• 13,3 

Height of 
uterine epi-  
thelium, /~ 

24,4i• 

24,491 1,40 

13,55zk2,33 

18,17-4-3,37 

13,59:i= 1,7 

Legend. For comparison of liver glycogen contentP1-a and P2-3 < 0.001; CH0: P= 
(calculated relative to weight of removed left ovary in this group) < 0.001, Pa > 
0.5, P4 > 0.5, P5 > 0.4; weight of uterus: PI-2 > 0.05 P1-a < 0.001, Pa-3 < 0.001, 

PI-~ < 0.005, P2-4 < 0.005, Ps-~ > 0.4, PI-5 < 0.005, P2-5 < 0.001, P3-~ > 0.4; height 
of uterine epithelium: PI-= > 0.5, PI-3 < 0.005, P2-3 < 0.001, PI-4 > 0.i, Ps-~ > 0.2, 
P1-s < 0.005, Pa-5 > 0.5. 

TABLE 2. Pituitary Gonadotropic Activity of Intact and Diabetic Female Rats as 
Shown by Biological Testing on Infantile Chicks 

Group of 
anita als 

P1-- 2 
3 

P~-s 

Substances injected 

Physiological saline 
Pituitary~extract from control 

rats 

Pituitary extracts from diabetic rats 

No. of 
chicks 

6 

10 

7 

Weight of tests 

mg 

16,83• 1,76 

19,10_+3,99 
>0,5 

23,93• 1,86 
<0,025 

mg 9 

33,77• 1,88 

Weight of comb 

mg mg 070 

10,83_+0,95 

36,66• 
>0,2 

47,45• 
<0,01 

19,00-4- 3,84 
~0,05 

24,714-3,76 
<0,005 

21,734- 1,47 

36,47+7,30 
,~.,0,05 

49,004-6,82 
<0,005 

was removed from some of the rats with diabetes and from intact animals. CH0 was studied 21 
days after unilateral castration. The degree of CHO was judged mainly from the ratio (in %) 
between the mean relative weight of the right and the mean relative weight of the left re- 
moved gonad. The severity of the diabetes was determined from the development of polyuria, 
glucosuria, and hyperglycemia and from changes in the liver glycogen content. In the course 
of the experiment observations were made on the vaginal sex cycle of all the animals. After 
decapitation of the animals their ovaries and uterus were weighed and the height of the uter- 
ine epithelium (fixed in Bouin's fluid) was measured. 

EXPERIMENTAL RESULTS 

On analysis of individual reactions of the ovary in the control group of rats after uni- 
lateral castration, compensatory hypertrophy of the residual ovary was found in 77% of in- 
dividuals. ~ The mean relative weight of the right ovary in the groups exceeded the mean 
weight of the removed left ovary by 32%. The sex cycle was preserved in all animals of this 
group. The mean weight of the uterus and height of the uterine epithelium were indistin- 
guishable from normal (Table i), evidence of complete compensation of the estrogenic function 
of the ovary. In rats with diabetes a marked degree of CHO was observed in only 33.3% of 
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cases. It was completely absent in all the other animals. The mean weight of the right 
ovary exceeded that of the removed left ovary by only 3.19% (P > 0.5). The weight of the 

uterus and the height of the epithelium were considerably reduced, indicating a deficiency 
of estrogens. In the group of rats with diabetes and receiving obsidan -- a ~-adrenoblocker, 

CHO, was found in 25% of cases. For the group as a whole the mean weight of the right ovary 
was indistinguishable from the mean weight of the removed left ovary (P > 0.5). The mean 
weight of the uterus and the height of the uterine epithelium were below normal. It is 
interesting to note that the vaginal cycle was preserved in 50% of the rats with marked 
diabetes receiving obsidan. CHO was observed in only 14.3% of rats receiving alloxan and 
phentolamine (an ~-adrenoblocker). For the group as a whole the mean weight of the right 
ovary likewise did not differ significantly from that of the removed left ovary. The uterus 
was atrophic. The sex cycle was disturbed in 100% of animals and in 73% was absent altogether. 

The adrenoblockers thus did not restore the normal ability of the rats with diabetes to 
give CHO, whereas phentolamine evidently actually accelerated the disturbance of the sex 
cycle. At the same time it should be pointed out that the adrenoblockers reduced the mortality 
among animals receiving alloxan and increased the number of rats with absence of glucosuria. 

The conclusion on the absence of CHO in the majority of adult rats with diabetes agrees 
with data on the weakening of CHO in infantile rats with diabetes [6]. 

What is the mechanism of this phenomenon? It might be supposed that in diabetes the 
gonadotrophic function of the pituitary is depressed. To test this hypothesis, in special 
experiments the gonadotropin concentration in the pituitary glands of intact rats and of rats 
with diabetes was compared in a biological test on 3-day male chicks. A saline extract of 
the anterior lobes of the pituitary glands in a dose equivalent to 8 mg was injected sub- 
cutaneously into the chicks for 7 days. The pituitary glands were taken on the 24th day of 
severe diabetes. Changes in weight of the testes and combs (Table 2) of the chicks were noted. 
Pituitary extract of intact rats was found to have no effect on the weight of the testes 
of the chicks and to increase only the weight of the combs by 68%. The same dose 
of pituitary extract from rats with diabetes led to an increase both in the weight of 
testes by 40% (P < 0.01) and in the weight of the combs by 125.4% (P < 0.005). Conse- 
quently, the content of gonadotropins in the pituitary glands of rats with diabetes was 
higher than in the pituitary glands of the control animals. In a special experiment on 
intact and diabetic (24-27th day of diabetes) adult male rats the reactivity of the 
ovaries to gonadotropins was investigated. Twice a day for 4 days chorionic gonadotropin 
(as the Soviet preparation choriogonin) was injected subcutaneously in a dose of 50 mg/100 g. 
The mean relative weight of the ovaries in the control rats was found to be increased by 125% 
and in rats with diabetes by 78%. The weight of the uterus was increased by 2 and 52.6%, re- 
spectively. However, the final weight of the ovaries in the rats of the two groups was the 
same: in rats with an intact pancreas 49.6 • 4.6 mg, in rats with diabetes 50.8 • 5.3 mg. 

Despite the increased gonadotropin content in the pituitary glands and the adequate re- 
activity of the ovaries to gonadotropins, CHO was absent in most rats with diabetes. It can 
thus be concluded that in the majority of animals with diabetes the hypothalamic-hypophyseal 
system did not respond to removal of one ovary: Gonadotrophins evidently were not secreted 
to the necessary degree, and this could have led to the absence of CHO. This interpretation 
of the results is in agreement with the absence of ovulation in infantile rats with diabetes 
after injection of serum gonadotropins (pregnant mare's serum). The pituitary of such rats 
does not respond to estrogen secreted by ripening follicles following injection of pregnant 
mare's serum [5]. 
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