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The e f f ec t  of STH on r egene ra t ion  of the thyroid  gland a f t e r  r e s e c t i o n  of t h r e e - q u a r t e r s  of 
i ts  pa renchyma  was studied in 59 r a t s  weighing f r o m  90 to 145 g. STH was found to s t imu-  
late  p ro l i f e ra t ion  of the epi thel ia l  ce l ls  in the r egenera t ing  gland and growth of thyroid  t i s -  
sue in the region of injury,  while the fo rmat ion  of new fol l ic les  was somewhat  delayed. The 
function of the res idua l  thyroid pa renchyma  was s t imula ted  l e s s  s t rongly than in the control .  

There  is no in format ion  in the l i t e r a tu re  of the ef fec t  of STH (purified or  mixed with other  hormones)  
on r e p a i r  p r o c e s s e s  in the thyroid  gland. Only one invest igat ion [3] of the r egenera t ion  of the thyroid pa ren -  
ehyma a f t e r  admin is t ra t ion  of a p repa ra t ion  containing STH, obtained f r o m  the eosinophil ic  zone of the 
p i tu i ta ry ,  is desc r ibed .  The study of r e p a i r  p r o c e s s e s  under the influence of STH is  ve ry  in te res t ing  
fo r  this hormone  s t imula tes  prote in  synthes is  [1, 6, 8, 9], p ro l i fe ra t ion  of cel ls  [2, 4, 5, 10, 11], and t i ssue  
growth [7, 9]. 

In the inves t igat ion desc r ibed  below r e p a i r  p r o c e s s e s  in the thyroid gland were  studied during admin-  
i s t ra t ion  of somato t rop ic  hormone .  

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

The expe r imen t s  were  c a r r i e d  out on 59 albino r a t s  of both sexes  weighing f r o m  90 to 145 g. The 
an imals  were  divided into three  groups :  1) control ,  2) rece iv ing  bovine STH by daily subcutaneous injection 
in a dose of 1 or  2 mg,  and 3) undergoing a mock  operation~ T h r e e - q u a r t e r s  of the thyroid (the whole of the 
lef t  lobe and half  of the right) was r em oved  f r o m  the r a t s  of the f i r s t  two groups and the an imals  were  s ac -  
r i f iced  10, 20, 25, and 31 days a f te r  the opera t ion.  The thyroid glands r emoved  at the opera t ion  and at 
au topsy  were  weighed on to r s ion  sca les  and then fixed with Bouin 's  o r  Carnoy ' s  fluid and embedded in pa ra f -  
fin wax. Ser ia l  sect ions were  s ta ined with hematoxy l in -eos in  or  Heidenhain 's  azoca rmine ;  po lysacchar ides  
were  detected by the PAS reac t ion .  The function of the gland was detected autoradiographica l ly ,  using I TM. 
Mitotic act ivi ty  was e x p r e s s e d  pe r  thousand cel ls ,  and in each an imal  the number  of mi toses  was counted in 
20,000 thyroid  cel ls  in two zones of the r egene ra t ing  res idue  of the gland: in the uninjured pa r t  and in the 
region of in jury.  The height of 100 epi thel ial  cel ls  of the fol l icles was m e a s u r e d  in each animal  with an 
ocular  m i c r o m e t e r .  The number  and size of the fol l icles in the field of vision were  de te rmined  a f te r  the i r  
outl ines p ro jec ted  on graph pape r  had been t r aced .  The amount  of new thyroid  t i ssue  fo rmed  in the region 
of injury was de te rmined  by pro jec t ing  sec t ions  through the middle of the regenera t ing  gland on graph  
paper .  The a r e a  occupied by the whole sec t ion  of the gland and of the newly formed thyroid t i ssue  was mea -  
sured .  The ra t io  between the l a t t e r  (in percent)  and the total  a r e a  of sect ion of the regenera t ing  res idua l  
gland were  calcula ted.  All numer i ca l  r e s u l t s  were  subjected to s ta t i s t i ca l  ana lys i s .  

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

In the control animals I0 days after resection the residual parenchyma of the thyroid showed func- 
tional excitation. Medium-sized oval and elongated follicles were predominant in the residual gland and 
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TABLE 1. Quantitative Indices of Regenera t ion  in the Thyroid Gland (M• m) 

Quantitative index 

Mitotic act ivi ty (%): 
in uninjured pa r t  of gland . . . . . . . . . . . . . . .  

in reg ion  of injury . . . . . . . . . . . . . . . . . . .  

Height of epi thel ium in uninjured pa r t  of gland 
(p) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pe rcen tage  of new thyroid  t i s sue  fo rmed in reg ion  
of injury . . . . . . . . . . . . . . . . . . . . . . . . . .  

Weight of r egene ra t ing  gland (% of weight of gland 
in an ima l s  undergoing mock  operat ion) . . . . . .  

Number  of fol l ic les  in field of vis ion (in uninjured 
pa r t  of gland) . . . . . . . . . . . . . . . . . . . . . . .  

Number  of mic rofo l l i c les  in pe rcen t  of total  num- 
b e r  of fol l ic les  in field of vis ion (in uninjured 
pa r t  of gland) . . . . . . . . . . . . . . . . . . . . . . .  

Note. P ca lcula ted  re la t ive  to control .  

Time after 

operation 

(in days) 

10 

20 

20 

20 

31 

31 

Gland a f te r  
mock  o p -  
e ra t ion  

0.I0 • 0.02 

5 . 5 6  • 0 . 0 9  

P < 0.001 

160.7 • 4.0 
P < 0.001 

5.3  • 0 .8  

P < 0.001 

Regenerating gland 

control  

0.14 • 0.02 

0.16 • 0.03 

7.75 • 0.i0 

6.74 • 0.23 

40.7 :~ 2.5 

271.7 • 10.9 

21.3 • 1.2 

admin i s t r a -  
tion of STH 

0.24 • 0.03 
P < 0.05 
0.31 • 0.04 
P < 0.02 

6 . 6 4  • 0 . 0 9  

P < 0.001 

9 . 6 9  • 0.85 
P < 0.02 

42.5 • 2.2 
P > 0 . 6  

280.0 • 6.8 
P > 0 . 5  

21.2 • 1.2 
P > 0 . 9  

were  filled with liquid, vacuolated colloid.  The follicle walls  were  fo rmed  by hyper t roph ied  epi thel ium con- 
taining numerous  PAS-positive g ranu les .  The mitot ic  act ivi ty of the thyroid  cel ls  (Table 1) did not d i f fer  
s ignif icant ly f r o m  the mitot ic  act iv i ty  in an imals  undergoing the mock  opera t ion  (P > 0.2). In the region of 
injury and in the adjacent  zone of the gland new mic rofo l l i c l e s  containing liquid colloid, some  of them com-  
plete,  o thers  in the p r o c e s s e s  of fo rmat ion ,  could be seen  (Fig. 1). 

At the s ame  per iod a f te r  admin is t ra t ion  of STH the functional exci tat ion of the res idua l  pa r enchyma  
of the thyroid  a f te r  r e s e c t i o n  was weake r  than in the control  an imals .  The r e so rp t i on  of colloid f r o m  the 
cen t ra l  fol l ic les  was l e s s  m a r k e d  than in the control  and the pe r iphe ra l  ves i c l e s  were  l a r g e r .  Hyper t rophy  
of the thyroid epi thel ium was less  than in the control .  The mitot ic  act ivi ty of the epi thel ial  ce l ls  (Table 1) 
was s ignif icant ly higher  than in the control  an imals  or  a f t e r  the mock  opera t ion,  both in the region of injury 
and in the adjacent  zone of the gland (Table 1). Bands and smal l  outgrowths (Fig. 2), cons is t ing  of newly 
fo rmed  fol l ic les  and thyroid ce l l s ,  not ye t  comple te ly  d i f ferent ia ted  into s t ruc tu r a l  units of the gland, were  
obse rved  in the zone of r e sec t ion .  Pale cel ls  could be seen in the newly formed fol l ic les .  

Marked hyper t rophy  was seen  20 and 25 days a f t e r  r e sec t i on  in the res idua l  gland of the control  r a t s .  
The cavi t ies  of the fol l ic les  were  filled with liquid vacuolated colloid. The thyroid  epi thel ium was hyper -  
t rophied and i t  was s ignif icant ly  higher  (Table 1) than in an imals  undergoing the mock  opera t ion .  New 
mic rofo l l i c l e s  were  found among the old ves i c l e s .  The res idua l  thyroid pa renchyma  inco rpora t ed  I TM more  
ac t ive ly  than the gland a f t e r  the mock  opera t ion  and it synthes ized protein-bound iodine m o r e  intensively.  
In the reg ion  of injury there  we re  smal l  outgrowths of new thyroid t i ssue  consis t ing of m e d i u m - s i z e d  and 
sma l l  ve s i c l e s  together  with mic ro fo l l i c l e s .  The new fol l ic les  accumula ted  the isotope and synthes ized  
protein-bound iodine. 

The weight of the o rgan  was i nc rea sed  20 days a f t e r  r e s e c t i o n  in the an imals  rece iv ing  STH, in which 
i t  was 42.5 =~ 2.2% of the weight of the gland in the an imals  undergoing the mock  opera t ion  (Table 1); the dif- 
fe rence  f r o m  the controt  was not s ta t i s t i ca l ly  signif icant .  The degree  of hyper t rophy  in the res idua l  thy- 
roid pa renchyma  20 and 25 days a f t e r  the operat ion was less  than in the control  an ima l s .  The epithel ial  
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Fig. 1. New and par t i a l ly  fo rmed  microfo l l i c les  in r e -  
gion of injury of r egene ra t ing  gland in control  r a t  10 days 
a f t e r  r e sec t ion .  Here  and in Fig. 2: hematoxyl in-eos in ,  
100 • 

Fig. 2. Outgrowths consis t ing of thyroid cel ls  and newly 
fo rmed  fol l ic les  in reg ion  of injury of r egenera t ing  gland 
in r a t  r ece iv ing  STH (10 days a f t e r  resec t ion) .  

cel ls  of the fol l ic les  were  s ignif icant ly lower  than in the control  (Table 1). The function of the regenera t ing  
gland was inc reased .  However ,  i t  i ncorpora ted  r a t h e r  l e s s  of the isotope than in the control and synthe-  
s ized protein-bound iodine l e s s  in tens ively .  In the region of injury the number  of sma l l  outgrowths of new 
thyroid t i s sue ,  consis t ing of sma l l  ves i c l e s  filled with sl ightly vacuola ted  colloid,  mic rofo l l i c les  containing 
a homogeneous colloid m a t e r i a l ,  and epithel ial  cel ls  grouped into fol l ic les ,  was g r e a t e r  than in the control 
an imals .  Significantly more  new glandular  t i ssue  was fo rmed  in the region of injury than in the control 
(Table I). 

Marked compensa to ry  hyper t rophy  was obse rved  in the res idua l  gland 31 days af ter  r e sec t i on  in the 
control  an imals .  The foll icle walls  were  fo rmed  by high epi thel ium,and the colloid was liquid. In the unin- 
jured pa r t  of the res idue  of the organ,  just  as at the previous  per iods  a f te r  the operat ion,  new fol l icles  were  
fo rmed ,  as shown by a s ignif icant  i nc rease  in the total  number  of fol l ic les  and mic ro fo l l i c l e s  pe r  field of 
vision compared  with the gland a f t e r  the mock  opera t ion (Table 1). Small  outgrowths consis t ing of new m e -  
d i u m - s i z e d  and sma l l  fo l l ic les ,  f i l led with liquid colloid, and so l i t a ry  miorofo l l i c les  we re  obse rved  in the 
region of injury.  
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In the animals receiving STH moderate  compensatory  hyper t rophy was observed  in the res idual  gland 
31 days af ter  resec t ion .  Just  as in the control  the total number  of fol l icles and microfo l l ic les  in the thy- 
roid parenchyma was increased  (Table 1), evidence of the format ion  of new s t ruc tura l  units in the res idual  
gland. New thyroid  t issue occupying par t  of the f o r m e r  defect  was observed  in the region of injury.  It 
consis ted of new fol l ic les ,  sma l l e r  than in the control  and filled with liquid colloid, together  with many 
microfol l ic les  containing homogeneous PAS-positive colloid mate r ia l .  

The resu l t s  of these exper iments  showed that a f te r  part ial  thyroidectomy,  compensa tory  hyper t rophy 
develops in the res idual  parenchyma of the thyroid gland in albino ra t s  and the function of the res idual  o r -  
gan is intensified. New foll icles are  formed in the region of injury and in the uninjured par t  of the regen-  
erat ing gland. Under the influence of STH pro l i fe ra t ion  of the epithelial  cel ls  in the regenera t ing  gland and 
growth of thyroid t issue in the region of injury are  st imulated in part ia l ly  thyroidectomized animals .  The 
compensatory  increase  in function of the res idual  thyroid parenchyma af te r  r e sec t ion  is t ess  marked  than 
in the control .  
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