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The s ta te  of the thyroid function was studied in Wis t a r  r a t s  1, 6, and 24 h a f t e r  par t i a l  pan -  
c ' rea tec tomy.  The c r i t e r i a  of thyroid function were  the content of neu t ron-ac t iva ted  iodine in 
the gland, the iod ine-ass imi la t ing  power  of the gland re la t ive  to 1131, the blood levels  of p r o -  
tein-bound s table  and rad ioac t ive  iodine, and the morphological  s ta te  of s t r u c t u r e s  of the 
gland. Despi te  initial intensif icat ion of synthes is  and s e c r e t o r y  p r o c e s s e s  in the thyroid 
gland, toward the end of the exper iment  i ts  s e c r e t o r y  act ivi ty was  reduced.  This  effect  is r e -  
garded  as an adapt ive r e s pons e  to par t i a l  insulin insufficiency. 
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Soon a f t e r  par t ia l  panc rea t ec tomy  an adaptive d e c r e a s e  in act ivi ty of the ant; insulin s y s t e m s  takes  
p lace  [4]. This may reduce the demands  on the damaged organ and thus fac i l i ta te  its r egenera t ion .  

In this connection it was decided to study the s ta te  of thyroid gland a f t e r  pa r t i a l  pancrea tec tomy,  for  
definite antagonism exis ts  between the two glands [1-3]. 

E X P E R I M E N T A L  M E T H O D  

Male W i s t a r  r a t s  weighing 200-250 g w e r e  used. The r a t s  we re  kil led 5 at  a t ime,  1, 6, and 24 h a f t e r  
r emova l  of about one- th i rd  of the panc reas .  Insulin was injected in a dose  of four  units into f ive an imals  
1 h a f t e r  panc rea t ec tomy  and these  an imals  w e r e  killed 5 h la ter .  Intact r a t s  w e r e  used as  the cont ro ls .  
All the an imals  rece ived  an in t raper i toneal  injection of 35 #Ci I TM 1 h be fo re  sac r i f i ce .  The prote in-bound 
1131 level  was de te rmined  in the blood se rum;  radioact ivi ty  of a weighed s amp le s  of t i s sue  f rom the thyroid 
gland and p a n c r e a s  was de te rmined  rad iomet r i ca l ly ;  s table  iodine (I ~7) in the thyroid and prote in-bound 
1127 in the blood s e r u m  w e r e  de te rmined  by neut ron-ac t iva t ion  analys is .  The thryoid gland also was studied 
morphological ly .  

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The min imal  1127 concentra t ion  in the thyroid gland was obse rved  6 h a f t e r  pa r t i a l  panc rea t ec tomy ,  
and a f t e r  24 h the 1127 concentra t ion  in the gland was back to normal .  Injection of insulin into the p a n c r e a -  
t ec tomized  an imals  led to an i nc rea se  in the 1197 concentrat ion in the gland, poss ib ly  indicating inhibition of 
the sec re t ion  of thyroid hormones  (Fig. la) .  The ability of the thyroid gland of the par t ia l ly  p a n c r e a t e c t o -  
mized an imals  to a s s i m i l a t e  I i31, judging f rom accumulat ion of the isotope in 1 h, was  inc reased  throughout 
the exper iment  but especia l ly  6 h a f t e r  the operat ion (Fig. lb).  Af ter  injection of insulin into the p a n c r e -  
a tec tomized  ra t s ,  the abili ty of the thyroi  d gland to a s s i m i l a t e  I TM was  reduced.  

The content of prote in-bound 1127 in the blood s e r u m  rose  apprec iab ly  1 h a f t e r  the operat ion.  It then 
began to fall  sharp ly  and by the end of the exper iment  the blood prote in-bound 1127 level  was actually a l i t t le  
lower  than in the intact r a t s  (Fig. 2a). The blood p ro te in 'bound  I lzl concentra t ion  fell p r o g r e s s i v e l y  through-  
out the exper iment  (Fig. 2b). 
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Fig. I Fig. 2 

Fig.  t .  Changes in I lz7 content  in thyroid gland (a) and in abili ty 
of thyroid to accumula te  1131 (lo) a f t e r  par t i a l  panc rea t ec tomy .  
Ver t ica l  l ines  show s tandard  deviat ions.  Hor izonta l  l ine shows 
1127 and 1131 leve ls  in control .  The broken line - group of an ima l s  
rece iv ing  insulin. Absc i ssa ,  t ime  a f t e r  opera t ion  (in h); o rd i -  
nates:  a) 1127 content  (in ~g /g  wet weight of gland); b) 113t content  
(in pe rcen t  of injected dose p e r  mg gland t issue) .  

Fig. 2. Change in blood s e r u m  prote in-bound 1127 (a) and 1131 (b) 
l eve l s  a f te r  par t i a l  panc rea t ec tomy .  Ordinates:  a) concent ra t ion  
of pro te in-bound 1127 (in pg /ml ) ;  b) content of prote in-bound 1131 
(in pe rcen t  of injected dose p e r  ml blood se rum) .  Rema inde r  of 
legend as in Fig. 1. 
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Fig. 3. Change in 1131 concen-  
t ra t ion in t i s sue  of panc rea s  
a f t e r  its pa r t i a l  resec t ion .  O r -  
dinate,  [131 concent ra t ion  (in p e r -  
cent  of injected dose  pe r  mg wet  
weight (x 10-5). Remainde r  of 
legend as in Fig. 1. 

The r e su l t s  of r a d i o m e t r y  of I 1~1 in weighed samples  of the 
panc rea s  showed a ma rked  i n c r e a s e  in the concentra t ion  of the i s o -  
tope in its t i s sues  in all groups of an imals  undergoing the o p e r a -  
tion, but the i n c r e a s e  was pa r t i cu l a r ly  g rea t  in par t i a l ly  p a n c r e a -  
t ec tomized  r a t s  rece iv ing  insulin (Fig. 3). 

Resorp t ion  vacuoles  appeared  in the colloid of the thyroid 
gland 6 h a f t e r  the operat ion and the thyroid  epithelium inc reased  
in height; these  fea tu res  indicate inc reased  functional act ivi ty of the 
gland. By 24 h a f t e r  panc rea t ec tomy  the colloid of the gland again 
thickened, and the height of the epithel ium re tu rned  to the contro l  
level .  

It can be concluded f rom these  r e su l t s  that during the f i r s t  6 
h a f te r  the opera t ion the r e s p o n s e  of the thyroid gland took the f o r m  
of d i scha rge  of i ts  hormones .  This  was shown by the d e c r e a s e  in 
the 1127 concentra t ion  in the gland and the t rans ien t  i nc rea se  in the 
blood s e r u m  pro te in-bound 1127 level .  Meanwhile, synthes is  of the 

hormone  was s t imulated,  as  shown by the inc reased  abili ty of the gland to a s s i m i l a t e  1131. The morpho lo -  
gical  data conf i rmed  d i scha rge  of the hormone  f rom the gland (the appea rance  of r e so rp t ion  vacuoles  in the 
colloid) and intensif ied hormone  synthes is  ( inc rease  in height of the thyroid epithelium) in the ear ly  per iods  
a f t e r  pa r t i a l  panc rea t ec tomy .  

The absence  of any i nc rea se  in the blood s e r u m  prote in-bound [131 level  indicates that d i scha rge  of the 
hormone  f rom the gland took place  at the expense of that held p rev ious ly  in r e s e r v e ;  the r a t e  of sec re t ion  
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of newly formed (labeled) hormone during the intensification of its synthesis showed an evident tendency to 
diminish. 

Secretion of thyroid hormone was inhibited 24 h after  part ial  pancreateetomy.  This was shown, first ,  
by restorat ion of the normal  1127 level in the thyroid gland and, second, by a dec rease  in the blood serum 
protein-bound 1131 level. The dec rease  in the blood protein-bound I I31 level could also point to increased 
utilization of thyroxine at the periphery,  which could explain the rapid disappearance of the hormone d i s -  
charged into the blood s t r eam (Fig. 2a). Increased utilization of the hormone at the per iphery  was also con-  
firmed by the increase in the 1181 concentration in the pancreatic tissue (Fig. 3). 

One of us [5] previously postulated the existence of two iodine depots in the thyroid gland: loci with 
rapid and slow turnover. A primary effect of thyrotropin is to cause the discharge of iodine from the slow- 
turnover depot (characterized by the 1127 dynamics). This is accompanied by activation of metabolism in 
the first depot (characterized by the 1131 dynamics in the initial stage after its injection). 

The primary response of thyroid gland to partial panereatectomy resembles very closely the response 
to single injection of thyrotropin. This suggests a role of the thyroid-stimulating function of the pituitary in 
the response  of the organism to part ia l  insulin insufficiency. The dec rease  in intensity of ineretion of thy- 
roid hormone in the late stages af ter  par t ia l  pancreatec tomy can be interpreted as a dec rease  in activity 
of one component of the anti-insulin system. 
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