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Thi~ .~tudy report~ that administration of TStl in young female mice rc~tllt,~ in a coneomitt~mt ~tugment~ttion of SOD activity in d~e thyroid 81and, 
A stron~ thyroid adrenal interdcl'~ndence wa~ "-lisp evident in the form or a marked Idiot of SOD activity, ~n the adrenal ~land in r©~p~n~e Io TSH 
administration. Ver~ recently SOD/O,~ sy~tent had bean identified ¢,s a potent Io!=O= i/,enerator which provides suh~tr=Lte for the action of key enzyme 
in thyroxine and progesterone biosynthesis, vi~,, the p~roxida~e, Titus, these result~ strongly sui/,gcst that trophic hormon¢~ tonically stimul~tte hof  

mone bio~ynthesi~ by moduhttinli! =tetivalion/,~uppression at'specific enzyme~, whi;h could be the basi~ of the tuning secluenee. 

TSH: SOD activity: Adrenal gland: Thyrog, labulln iodination 

1, I N T R O D U C T I O N  

D a t a  have  a c c u m u l a t e d  conce rn ing  the  ef fec t  o f  
t hy rox in  s t imu la t ing  h o r m o n e  (TSH)  o n  specific 
chemica l  and  enzymat i c  even t s  in the  t hy ro id  [1-6] .  Out 
o f  the  t h y r o i d  h o r m o n e  syn thes iz ing  enzymes0 iodide  
pe r ox ida se  is found  to be  a u g m e n t e d  by c h r o n i c  ad- 
m i n i s t r a t i o n  o f  T S H  reg imens  [7,8], T S H  d e p l e t i o n  by 
h y p o p h y s e c t o m y  induced  a dec rease  in the e n z y m e  ac- 
t iv i ty  which cou ld  be reversed  by  T S H  t r e a t m e n t s  a n d  
these  changes  in the e n z y m e  ac t iv i ty  r equ i red  only a 
s h o r t  in terval  [9], I t  has  a lso  been shown  tha t  the 
m o d u l a t i o n  o f  t h y r o i d a l  i od ide  pe rox idase  by  T S H  is 
poss ib i ly  p r o d u c e d  by  an  e f fec t  on  the  b iosyn thes i s  o f  
the  enzyme  p ro te in  [10]. 

Even t h o u g h  the p e r o x i d a t i o n  o f  iod ine  was iden- 
t i f i ed  as a crucial  b i o c h e m i c a l  event  in t hy ro id  func t ion -  
ing, the source  of  H2Oz ( the  subs t r a t e  for  pe rox id a se  ac- 
t ion)  r ema ined  an e n i g m a  since long desp i te  an  isola ted  
w o r k  on g lucose  ox idase  ac t iv i ty  in t h e  t h y r o i d  cells, In 
one  o f  o u r  recent  r epo r t s ,  we d e m o n s t r a t e d  a superox-  
ide  r a d i c a l - s u p e r o x i d e  d i s m u t a s e  sys tem as  a po ten t  
H z O z - g e n e r a t o r  in these  cells [11]. A non  enzymic  
i od ine -ac t i va t i on  a lso  c o u l d  be iden t i f i ed  [12]. But the 
enzymic  p e r o x i d a t i o n  o f  iod ine ,  d i rec t ly  u n d e r  the  con- 
t ro l  o f  T S H ,  could  be  r e g u l a t e d  by  m o d u l a t i n g  the ac-  
t ivi t ies  o f  S O D  or  p e r o x i d a s e  at  the t h y r o i d  level.  The  
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l a t t e r  is well  d o c u m e n t e d  leaving  the SOD m o d u l a t i o n  
in the  t h y r o i d  g land  by  T S H  a b s o l u t e l y  un reso lved ,  
T h i s  a spec t  is add re s sed  in this  r epor t .  A l s o ,  a c o m p l e x  
i n t e r p l a y  be tween  the T S H  and  a d r e n a l  f u n c t i o n i n g  in 
m a m m a l s  is d e m o n s t r a t e d ,  

2. M A T E R I A L S  A N D  M E T H O D S  

2. I, Reagents 
Trizma base, Trizma HCI, Triton X-100. dicthylenctriaminepen- 

tacetic acid were obtained from Sigma chemical company lnc,, USA. 
Pyrogallol was from Lob] Chemic, India, while TSH was obtained 
from National Hormone and Pituitary Programe, Baltimore. 
Maryland, Tris-HCl buffer (pH 8,2, 50 raM) was made by mixing 50 
mM Trizma base and 50raM Trizma HCl in the ratio of 2:l and 1 mM 
DTPA was added to this solution and the pH was adjusted to 8.2 at 
27°C, 

2.2, Animats 
Young rmmature fentale (40-50 days) lPlus mttsculu,r (Swiss strain) 

bred it] our institute colony and housed at temperattrre (27 ± I 'C) 
and lighl (14 h light/10 tl dark) controlled rooms were used for' the 
study. 

2.3. Methods 
immature female mice were used for study and 20 lLg of TSH was 

administered by a subcutaneous injection as a single dose, The 
females were sacrificed by cervical dislocation at different time 
periods cf TSH injection, viz, 15, 30, 45 and 60 min, The thyroid and 
adrenal glands were dissected, freed of adhering fat and blood was 
removed by washing several times with chilled physiological saline 
and were then used for SOD assays, 

2,4, SOD activity assay in thyroid~adrenal 
SOD from the target tissues was extracted as described elsewhere 

[11,12] and the enzyme was assayed by the method of Marklund and 
Marklund [13] using the ability of the enzyme to inhibit the autoaida. 
tion of pyrogallol, The enzyme kinetics were carried out on an LKB 
Ultraspec 4050 spectrophotometer hooked to a peripheral Apple 2e 
PC and Eoson Fxg00 printer using the Software.Program Enzyme 
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Rlt~lics tLKB B|od~rom Inc., Cambri¢lltel. ,M! cal~tll#ttoa~ w,~r~ 
mad~ ~ per milligram ~vdghl, 

2.~. $tutltlirol ~md.eJl~ 
St~l|stl¢~l an~l)tsi, was ¢ondtl¢ted uliliidal! Introdu¢tor:,. Slalhtl¢* 

Soft'~wr~ Plt~kl~g~ [l$SP), Version t ,0 [141. The d¢~r~ of vari~n¢~ or 
the re,mlt~ tH' ea¢lt group was ~ompared ,¢,tilh |h~t of the precedhttl 
aroup by ~ubje¢tinlt Ihem |o a one.~ty ANOVA, The correlation be. 
twain the l~vels of gOD in llt~'ruitl aP, d ~drenal wa~ calculated usinll 
lh~ ~bo~e m~nlioned program, 

3. RESULTS AND DISCUSSION 

This study has been undertaken to verify the hypo. 
thesis that SOD could be induced by TSH in the thyroid 
gland of  mammals, which could provide a substrate for 
peroxidase action, Experiments were designed using im- 
mature female Swiss mice which received a shot of 20t~g 
TSH in 1 ml physiological saline. Controls received an 
infection of 1 ml physiological saline alone, 

Even before the external administration of TSH, the 
thyroid gland homogenates exhibited a fairly good SOD 
activity. But, after the administration of 20 j~g TSH, 
there was an immediate surge in SOD activity in the 
thyroid gland noticeable at 15 rain after injection. The 
activity of this enzyme reached its crescendo (/°<0.011 
at 30 rain after injection which dropped down 
significantly (P<0.01) from 45 rain onwards. The 
results are represented graphically in Fig. 1. 

The adminstration of TSH affected the SOD activity 
in the adrenal gland in a very interesting fashion. Before 
TSH administration, the SOD activity in the adrenal 
gland was found to be very high (Fig. 1), But after the 
TSH infection, it could be seen that there was a 
dramatic loss (P< 0.011 of SOD in the adrenal. The ac- 
tivity reached its lowest levels at 30 rain after the injec- 
tion. But at 45 rain after the injection, we could find a 
significant (P < 0.011 reversal of the TSH-in~luced SOD 
depletion. No significant reversal could be noted 
thereafter (Fig. I). 

Peroxidation of iodine and organification of active 
iodine by incorporation into the tyrosine moiety of 
thyroglobulin are the 2 important steps in the biosyn- 
thesis of thyroid hormones. The enzymes catalysing the 
reaction have been demonstrated in vitro [15-21]. A 
controversy exists whether both the reactions are in- 
volved for these 2 separate half reactions [22]. We 
recently demonstrated that the former half of this reac- 
tion could be free-radical mediated [12]. The latter half 
of the reaction seems to be mediated by a thyroid perox- 
idase, which is a membrane bound, glycosylated 
hemoprotem enzyme [23]. In an attempt to trace back 
the H2Oz-generator in the mammalian thyroid, we 
could recently identify a very efficient superox- 
ide-superoxide dismutase activity that operates at the 
thyroid level [11]. Data documenting the induction of 
thyroid peroxidase by TSH [7,8] thereby introducing 
regulatory functions in thyroid physiology have thus 
left research opportunities to resolve the modulation of 

ml__  

,.110 

"100 qn 
E 

- SO"  
IN 

'8 , 7  
N i 

0 
o 

-gO , 
o 

/ 
/ 

, /  \, 

I 45 mln/~es al ter  ~H InJection 

l 
.~oo -~ 

"200 . 

C 

C 

0 o 

-100 

' 6'0 "200 

Fig, 1. Levels of SOD enzyme activity ~,t different lit'no intervals after 
TSH administration in thyroid gland (O) and in adrenal gland (e), 
Data reoresented h~re are mean values ± standard error of the nl~an 
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H20., synthesis. In tt~is report, we provide convincing 
experimental evidences for the induction of SOD by 
TSH in the thyroid, Probably, the induction of SOD ac- 
tivity is a primary effect of TSH that may trigger a 
cascade of  oxidase.peroxidase enzyme systems leading 
to the iodination events. 

There are reasonable grounds to believe that there is 
a strong thyroid-adrenal interdependence. Adrenocor- 
tical function is decreased in pituitary hypothyroidism 
and increased in hyperthyroidism [24]. It has also been 
shown that the thyroid hormones influence pituitary 
adrenal function by increasing ACTH secretion and 
consequently corticosterone production [24]. We have 
witnessed a very interesting observation in connection 
with the thyroid-adrenal functions. TSH has displayed 
a striking potency to inhibit SOD activity in the 
adrenals of immature mice. Even though, we cannot 
decipher why TSH should inhibit the SOD activity in 
this organ. This effect could have manifold effects since 
the SOD-mediated oxidation of pregnenolone to pro- 
gesterone in the adrenal is plausible. However, this 
study has revealed novel and fascinating regulatory 
mechanisms exerted by the mammalian pituitary gland. 
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