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In the cou r se  of one ca l enda r  y e a r  the authors  s tudied changes in the weight of the thyro id  
gland of r a t s  and i ts  ab i l i ty  to accumula te  I TM . On the average  the weight of the gland was 
8 mg % of the body weight and it va r i ed  with the season,  being min ima l  in F e b r u a r y  and 
max ima l  in May. P a r a l l e l  with these  changes in weight,  but vary ing  within wider  l imi t s ,  
changes o c c u r r e d  in the abi l i ty  of the thyroid  gland to accumula te  iodine.  

W o r k e r s  who have s tudied the abi l i ty  of the thyroid  gland of an imals  to accumula te  I TM at d i f ferent  
seasons  of the y e a r  have obtained di f ferent  values  for accumulat ion of the isotope in cont ro l  groups (rats) ,  
vary ing  within wide l imi t s ,  v iz .  f rom 8 to 60% af ter  24 h [1, 2, 11, 12]. The weight of the thyro id  gland a lso  
v a r i e s .  F o r  example ,  for  albino r a t s  values  of between 6 and 15 rag /100  g body weight have been d e s c r i b e d  
[7, 8, 11, 13, 14, 16-19]. In our  own expe r imen t s  on r a t s  we have a l so  obse rved  va r i a t ions  both in the p e r -  
centage of I TM i nco rpo ra t ed  into the thyro id  gland and a lso  in the weight of the gland [3]. 

Seasonal  f luctuations in the ac t iv i ty  of s e v e r a l  endocr ine  glands a r e  known, e .g . ,  the gonads,  p i tu i ta ry ,  
and hypothalamus [6, 15]. pan t i ch  and Stoshich [10] s ta te  that in dee r  in May and June the adenohypophysis  
contains  chief ly  basophi l s  producing gonadotropic  and thyro t rop ic  ho rmones .  Because  of the c lose  connec-  
tion between hormone format ion  in the thyro id  gland and me tabo l i sm,  changes which a r e  obse rved  in di f -  
fe ren t  seasons  [5, 6], it i s  to be expected that  changes wi l l  take place  in both the weight and the hmct ional  
ac t iv i ty  of that  gland [9]. 

Fo r  these  r e a s o n s  it was decided to inves t iga te  the p rob lem by exper imen t ing  at d i f ferent  t imes  
throughout  the y e a r .  

TABLE I. Monthly Changes in Weight of 
the Thyroid Gland and Degree of I TM Ac- 
cumulation in Albino Rats  (M =L m) 

Month 

XII 
I 

II 
III 
IV 
V 

VI 
VII 
IX 
X 

lX 

Mean 

Wt. of fl~yroid glare 
(mg/lO0 g bodywt 

8,13-+-0,38 
6,86~0,40 
5,94• 
6,96"+-0,20 
9,09+-0,28 

10,50+---0,26 
9,72+---0,29 
8,63--0,32 
7,42~0,22 
7,28~0,25 
8,08+0,27 

8,06~0,12 

Aecum. of iodine 
(in %) after 24 h 

26,00-"-2,59 
20,45 ~- 1,35 
17, 20~--- 1,74 
20,00~ 1,73 
25,42 ~- 1,95 
43,80-----2,95 
40,00~1,82 
34,70+-2,33 
24,25-+-2,30 
27,72 ~-~ 1,77 
27,50-+-1,89 

27,4020,78 

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

Expe r imen t s  were  c a r r i e d  out on 282 noninbred male  
albino r a t s  weighing 150-220 g at i n t e rva l s  of 7-10 days in 
groups cons is t ing  of s ix an ima l s .  Al toge ther  there  were  45 
g roups .  The r a t s  of each group r ece ived  an i n t r a pe r i t onea l  
inject ion of 1 ~Ci  I TM in 1 ml  phys io logica l  sa l ine .  The same 
ac t iv i ty  (1 ~Ci in 0.05 ml) m e a s u r e d  in a P l ex ig l a s  mold,  of 
the same shape and s ize  as the r a t ' s  neck,  was used  as the 
s t andard .  Af te r  fixation of the an imal  in the usua l  way, under  
supe r f i c i a l  e ther  anes thes ia  the r ad ioac t iv i ty  was m e a s u r e d  
in vivo with the aid of the sc in t i l la t ion  probe  of the Vaku- 
t ronik  M-160 appara tus ,  i n se r t ed  into a lead c o l l i m a t o r .  
Measu remen t s  were  made 2, 6, and 24 h a f te r  admin i s t r a t ion  
of the I TM and the level  of i ts  accumulat ion in the thyro id  was 
ca lcu la ted  as a pe rcen tage  of the ac t iv i ty  admin i s t e r ed ;  
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Fig.  3 

Fig.  1. Weight of thyroid gland (in r ag /100  g body weight) and accumulat ion of 113~ 
(in %) af ter  24 h in r a t s  weighing 220 g (I) and 156 g (iI). 

Fig.  2. Weight of thyroid  gland (in m g / 1 0 0  g body weight;  unshaded columns) ,  a c -  
cumulat ion of I TM af ter  24 h, in % (obliquely shaded), accumulat ion of 113~ in % / m g  
thyroid  gland (black columns) f rom November ,  1971 to November ,  1972. 

Fig.  3. Accumulat ion of 1131 in thyroid  a f te r  24 h (a) and change in weight of gland 
per  100 g body weight (b) month by month.  Horizontal  l ines show mean values  for  
the y e a r .  

a co r rec t ion  was in t roduced for  the na tura l  rad ioac t ive  background.  The ra t s  were  sac r i f i ced  by e ther  
anes thes ia  24 h l a te r  and the i r  thyroid  glands were  weighed on tors ion  s ca l e s .  

To asce r t a in  how d i f fe rences  in the an imals '  weight a re  re f lec ted  in the expe r imen ta l  r e su l t s ,  
m e a s u r e m e n t s  were  c a r r i e d  out on two groups  of an imals  weighing 156 and 220 g r e spec t ive ly .  The r e su l t s  
of these  m e a s u r e m e n t s  (weight of the thyroid  gland and level  of I TM accumulat ion) a r e  given in Fig.  1. Dif-  
f e rences  in the values  for  the two groups  are  not s ta t i s t i ca l ly  s ignif icant .  It  C~Ln accordingly be concluded 
that a d i f ference  in the weight of the animals  used in the expe r imen t s  was not re f lec ted  in the r e su l t s .  

Stat is t ical  ana lys is  of the data was c a r r i e d  out by the S tuden t -  F i she r  method.  

EXPERIMENTAL RESULTS 

The results of the investigations for each of the 45 experimental groups are given in Fig. 2. The 
weight of the thyroid gland fell, with comparatively small fluctuations, during January, February, and March 
and rose in April, May, and June, so that it was back at its initial level in July, September, October, and 
November. 

Despite considerable fluctuations in the percentage accumulation of I TM in the thyroid during the 24 h 
after its injection, a tendency was noticed for the accumulation curve to correspond to the weight curve. 
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This seasonal  rhythm can be seen more  c lear ly  still  f rom the data in Table 1 and Fig. 2, which show changes 
in these pa rame te r s  in the various months by comparison with the mean value for the year .  

The weight of the thyroid gland expressed per 100 g body weight fell in January,  February ,  March,  
September,  and October with a minimum in February ,  while in April,  May, June, and July it was above the 
average  for the year ,  with a maximum in May. The degree of accumulation of radioactivi ty showed genera l -  
ly speaking the same changes:  a decrease  in January,  February ,  and March, with a minimum in February  
and an increase  in May, June, and July with a maximum in May. 

To ascer ta in  to what extent the difference in accumulation can be explained by changes in the weight 
of the thyroid gland in the different seasons of the year  and to what extent by a change in the functional 
activity of the gland parenchyma,  the percentage of injected activity accumulated by 1 mg thyroid gland t i s -  
sue was calculated.  The resul ts  are given in Fig. 2. Clear ly  the functional activity of the thyroid gland 
t issue did not show seasonal  fluctuations. Seasonal changes in the accumulation of I TM can be attributed in 
general  to changes in the weight of the thyroid gland, i.e., to variation in the quantity of functioning t issue.  

The weight of the gland changed compara t ive ly  little, while the functional differences,  i.e., the values 
for I TM accumulation in the thyroid, varied within wide l imits.  The explanation for this difference should 
probably be sought in the influence of certain meteorological  factors ,  such as a tmospheric  p ressure ,  t em-  
pera ture ,  and so on [4], on this ra t io .  I r respec t ive  of this fact, seasonal  fluctuations caused by differences 
in the activity of certain endocrine glands (pituitary and hypothalamus) were clearly revealed [6, 15]. 

According to the results obtained the weight of the thyroid gland in noninbred rats weighing 150-220 g 
amounted on the average to 0.008~c of their body weight with variations between 0.006~ in February and 
0.0105~c in May. The mean accumulation of I TM in the gland after 24 h was 27.40 • 0.78~c of the quantity in- 
jected. The degree of accumulation was lowest in February (17.20 • 1.74~c) and highest in May (43.80 • 
2.95~c). If the results obtained by different workers are to be compared, the season during which their ex- 
periments were performed must be taken into account. 
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