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It was shown previously that the weight of fetuses of rats  immunized at certain times before pregnancy 
with heterologous or  homologous thyroid antigens is above the average value for this parameter  in normal 
pregnant rats [4]. In rats  immunized with homologous thyroid antigens, 2-6 weeks after  the end of immuni- 
zation lowering of the glucose tolerance,  hyperplasia followed by hypertrophy of the islets of Langerhans 
in the pancreas,  and moderate hyperinsulinemin with a blood insulin concentration 30-40% higher than initially 
[5] were observed (more marked hyperinsulinemia - a blood insulin level 100-400% higher than in i t i a l ly -  
was observed in rabbits inununized with thyroglobulin [11]). Injection of the antidiabetic biguanide phenformin 
during innnunization of the rats and for 2-4 weeks thereaf ter  abolished the disturbance of glucose tolerance 
and the hyperinsulinamia [5]. 

In the investigation described below the weight of the fetuses was determined in rats  immunized with 
thyroid antigen and simultaneously t reated with phenformin in order  to determine whether the macrosomia 
of fetuses in animals subjected to this t reatment  can be prevented. 

EXPERIMENTAL METHOD 

Experiments were car r ied  out on female rats  from the Rappolovo nursery.  The animals were immu- 
nized 4 t imes,  at intervals of 1 week, with homologous thyroid antigen [4, 5, 9], divided into two groups: the 
rats  of group 1, starting from the 1st day of immunization and until the 30th day after  its end, received phen- 
formin peroral ly by means of  a tube in a dose of 7.5 mg in 1 ml water; the rats  of group 2 received the same 
volume of water. The animals of group 3 were not innnunized, but in the course of the experiment they were 
given 1 ml of water peroral ly by means of a tube. Mating of the animals began 1.5-2 months after the end of 
immunization (2-4 weeks after the end of administration of phenformin). The dating of the beginning of preg-  
nancy and the weighing of the fetuses and placenta, removed 21.5 days (516 h) after that moment, were car r ied  
out as described previously [2]. The results  were subjected to statistical analysis. 

EXPERIMENTAL RESULTS 

Preliminary immunization of the rats with homologous thyroid antigen led to a subsequent increase in 
the mean weight of the fetuses compared with those of normal pregnant rats (Table I). Administration of 
phenlormin during im_munization and for 30 days after its end led to a significant decrease in the mean weight 
of the fetuses. No significant differences were observed in the increase in body weight during pregnancy and 
the weight of the placentas between the groups compared (Table i). Phenformin had virtually no effect on the 
weight of the fetuses of the rats if the interval between the end of immunization and parktrition was short (12 
weeks) and it increased with an increase in the length of that interval (Fig. I). 
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TABLE 1. Ef fec t  of Phenformin on Weight of 
Fe tuses  of Rats Previous ly  (9-27 weeks before  
parturi t ion) Inununizedwith Thyroid  Antigen 

Interval 
bet ween 
end ofim- 

2 muniza- 
tion and 
parturition, 
weeks 

l 16 ,1 •  
(14) 

2 15,2•  
(18) 

I m 

Increase Weight P (foz 
weight in body of of Weight of weight of 

p, cont , g fetish,) 
pregnanCy,g mg 

81• 
(14) 

77• 
(18) 

90•  
(14) 

749• 101 
(90) 

808• 
(124) 

721• 
(109) 

5,40• 
(90) 

5,19• 
(i~4) 

5,05• 
009) 

Pl,2 
<0,01 

P~,a 
<0,02 

Legend. Number  of r a t s ,  fe tuses ,  and placentas 
shown in parentheses .  

5,50 ~ 5A.6*~o6 (2I) 

5,30 t Z x\~,,;3,ocir~s~ 
5,20 ~ k\= s lt,.o.or 
510 k \ 
5.00 ~ k', 

<.12 tl IS ~20 

Fig. 1. Dependence of effect  
of phenformin on weight of 
fetuses of pregnant  ra t s  on 
interval  between end of immu-  
nization and parturi t ion:  1) 
immunization; 2) immunization + 
phenformin. Abscissa ,  i n t e r -  
val between par tur i t ion and end 
of immunization (in weeks); 
ordinate,  weight of fe tuses  (in 
g). Number  of fetuses studied 
given in parentheses .  

In chi ldren with autoimmune thyroidi t is  dis turbances of carbohydra te  metabol i sm of the diabetes or  
prediabetes  type a re  not infrequently found [13], and the frequency o f  appearance of anti thyroid antibodies in 
the blood in the prepuber ta l  period reaches  1-2.3% (according to clinical observations)  in the healthy popula- 
t ion [10, 12]. These  observat ions ,  combined with corresponding exper imenta l  data, indicating the development 
of hyperinsul inemia,  lowering of  the glucose to le rance ,  and hyper t rophy and hyperplas ia  of the is lets  of 
Langerhans in rabbits  and ra t s  innnunized with thyroid antigen [4, 5, 11], suggested that autoLmmune damage 
to the thyroid  gland during childhood and youth could be one possible cause,  ar is ing even before  the beginning 
of pregnancy,  of the birth of large  fetuses  [4, 5]. Since it had been shown previously that the antidiabetic 
biguantde pherKormin does not affect  the weight of the fetuses in normal  pregnant  ra t s  [2], but reduces  [3] the 
weight of the fetuses in ra ts  with t rans ien t  alloxan diabetes,  cha rac t e r i zed  by a tendency to give bir th to la rge  
fetuses  [1], it must  be assumed that the effect  of the drug found in the p resen t  investigation (Table 1) is linked 
with its normal iz ing effect  on the glucose to le rance  and insulin secre t ion  of anianals ~mxnunized with thyroid 
antigen [5]*. 

The  tendency toward bir th of  fetuses with a mean weight h igher  than that in control  animals was found to 
be p r e s e r v e d  in ra t s  immunized with homologous thyroid antigen at leas t  5-6 months af ter  the end of  immuni-  

* Under these circumstances phenformin did not affect the titer of antithyroid antibodies or the character of 
the morphological changes in the thyroid gland, and it thus weakened the development only of secondary patho- 
logical disturbances in the endocrine system [5]. 
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zation (Fig. 1). If these data can be exLrapolated to the reproduct ive  per iod of life in women, calculations 
show that  the metabol ic  effect  of pubertal  autoimmtme disturbances in the thyroid  gland on the outcome of 
pregnancy may las t  for  15-20 yea r s .  Meanwhile the effect  of phenformin on the weight of the fetuses was mani -  
fes ted only in animals with a sufficiently long interval  between the las t  injection of antigen and par tur i t ion  
(Fig. 1). Although the reason  for  this Wdelayedn effect  of the drug r equ i r e s  fu r the r  study, it mus t  be supposed 
that the ea r ly  prophylactic use of phenformin (a drug widely used to control  various manifes ta t ions  of d iseases  
of compensation [6, 8]), and also of o ther  drugs and die tary  m easu re s  with a s imi la r  effect,  in patients with 
pubertal  auioimmune damage to the thyroid gland may prove  useful for  preventing the development of ho rmona l -  
metabolic  d i sorders  during pregnancy and may thereby  help to reduce  the r i sk  of subsequent development  of 
ce r ta in  endocrine and oncologie diseases  [7]. 
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