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Definite intensif icat ion of incorpora t ion  of methionine-S 3~ into pro te in  and an inc rease  in the 
prote in  content in the l i ve r  were  found 14 days a f te r  p inealectomy.  Activation of pro te in  m e -  
t abo l i sm in p inea lec tomized  animals  can be explained by r e m o v a l  of the inhibitory influence 
of the pineal  body on the gonadotropic and somato t rop ic  functions of the adenohypophysis.  

In te res t  in the study of the pineal  body has recen t ly  inc reased , in  par t icu lar ,  with the appearance  of 
descr ip t ions  of new invest igat ions into i ts  ro le  in the body [1, 4-13, 15]. However ,  the r e su l t s  so fa r  as 
in te rac t ion  between the pineal  body and endocrine glands and its effect  on var ious  types of me tabo l i sm  are  
concerned are  l a rge ly  cont radic tory .  

On the bas i s  of the avai lable  informat ion  it s e e m s  that there  is a predominant ly  antagonist ic  i n t e r ac -  
tion between the pineal body and p i tu i ta ry  hormones :  thyro t rop ic  hormone  [11], ACTH [9], and gonadotropic 
ho rmones  [1, 10, 15]. 

The effect  of the pineal  body on ca rbohydra te  and pro te in  me tabo l i sm  i s  cons idered  to be media ted  
through p i tu i ta ry  hormones .  Pineal  ex t rac t  induces hypoglycemia  and i n c r e a s e s  the l ive r  glycogen content 
[7], while according  to other  observat ions ,  it r a i s e s  the blood sugar  [13]. Pineal  ex t r ac t s  a re  known [12] to 
delay longitudinal growth of the long bones. On the other  hand, pineal  ex t r ac t  is known to inc rease  the RNA 
and DNA contents in the l i ve r  and to s t imula te  prote in  synthes is  [8]. 

Because of the con t rad ic to ry  nature  of the exper imen ta l  evidence on the effect  of the pineal body on 
pro te in  me tabo l i sm,  it was decided to under take the p re sen t  invest igation.  

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

F e m a l e  r a t s  weighing 140-220 g were  used. The pineal body was r emoved  f r o m  the r a t s  of group 1, a 
mock  opera t ion was p e r f o r m e d  on the r a t s  of group 2, while the an imals  of group 3 r ema ined  intact  (con- 
trol) .  The r a t s  were  decapi ta ted on the 14th-15th day and the l ive r  and gonads of the exper imenta l  animals  
were  weighed. 

To a s s e s s  the s ta te  of m e t a b o l i s m  in the l iver  the following indices were  used: the coefficient  of 
p ro teo lys i s ,  calculated f r o m  the ra t io  between nonprotein and pro te in  ni t rogen,  the coefficient  of u rea  f o r -  
mation,  calculated f rom the ra t io  between the u rea  ni t rogen and the nonprotein ni t rogen of the l iver .  Total  
and nonprotein ni t rogen were  de te rmined  by Fo l in ' s  method [3], the u rea  content in the l iver  t i s sue  by the 
phenylhypochlori te  r eac t ion  in the w r i t e r s '  modif icat ions [2], and changes in the total  content of the amino-  
acids in the l ive r  t i s sue  by the method of Pope and Stevens [14]. In addition, the percen tage  incorpora t ion  
of methionine-S 35 into pro te ins  was de te rmined  in the l iver ,  kidneys,  and musc les  of the exper imen ta l  an-  
imals  and the re la t ive  act ivi ty  of p ro te in  was calculated by the formula:  
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Activity of p ro te in  in 1 g t i s sue  (pulses/mi_n) . 
Activi ty of 1 g t i s sue  (pulses/rain)  

Methionine-S 35 was injected in t raper i tonea l ly  in a dose of 10,000 p u l s e s / m i n / g  body weight. 

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 r e su l t s  showed a s ignif icant  i nc rea se  in the pro te in  content in the l ive r  of the p inea lec tomized  
r a t s  compa red  with those undergoing the mock  opera t ion  and the intact  animals .  The content of prote in  ni-  
t rogen  in the l ive r  ro se  on the ave rage  f r o m  2.64 to 2.9 g~, with a co r respond ing  inc rease  in the pro te in  
content in the l i ve r  f r o m  16.5 to 18.3 g~ (P< 0.001) with no significant changes affecting the indices of p ro -  
te in  m e t a b o l i s m  (nitrogen of amino acids and urea) .  The coefficient  of p ro teo lys i s  and the coefficient  of 
u r e a  fo rmat ion  in the l i ve r  l ikewise were  unchanged: the coefficient  of p ro teo lys i s  in the p inea lee tomized  
r a t s  was 11.33% com pared  with a n o r m a l  value of 10.81%, while the coeff icient  of u rea  fo rmat ion  was 12.97% 
compared  with a no rma l  level  of 12.07% (P > 0.5). 

It  can be concluded f r o m  these  r e su l t s  that  r e m o v a l  of the pineal  body in r a t s  does not cause  s igni f i -  
cant changes in p ro te in  m e t a b o l i s m  in the l iver ,  but that the inc rease  in the pro te in  content in the l ive r  is  
a s soc ia ted  with some i nc r ea s e  in the intensi ty of p ro te in  synthes is .  To shed light on this p r o b l e m , e x p e r i -  
ments  were  c a r r i e d  out to de te rmine  the intensi ty of incorpora t ion  of methionine-S 35 into pro te ins  of the 
l ive r ,  kidneys,  and m u s c l e s  of p inea lec tomized  ra t s  compa red  with no rma l  controls  (Table 1). This  in- 
c r e a s e  was mos t  m a r k e d  in the l ive r  where ,  together  with an i nc rea se  in the pe rcen tage  of incorpora t ion  
of methionine-S 35, the re la t ive  act ivi ty  of p ro te in  also was i n c r e a s e d -  f rom 0.35 to 0.56 (P< 0.001). Con- 
sequently,  the inc reased  p ro te in  content in the l iver  of the r a t s  a f te r  p inea lec tomy was assoc ia ted  with def-  
inite s t imula t ion  of p ro te in  synthes is .  This  phenomenon was evidently connected with an i nc rea se  in the 
function of the gonads of the r a t s  a f te r  p inea lec tomy.  

The weight of the gonads of the p inea lec tomized  ra t s  was i nc rea sed  compared  with the intact  animals  
on the ave rage  f r o m  2.65 to 3.25 g (P < 0.001). The i nc rea se  in weight of the gonads of the p inea lec tomized  
an imals  can be a t t r ibuted to absence  of the inhibi tory influence of the pineal  body on sec re t ion  of gonado- 
t rop ic  hormones  by the pi tui tary .  The act ion of the pineal  body through the hypothalamus is evidently m e -  
diated by blocking of the s ec re t i on  of hypothalamic  neurohormones .  In the absence  of the pineal  body this 
blocking is abolished and the sec re t ion  of p i tu i ta ry  gonadotropic ho rmones  is increased .  It may  be that 
both m e c h a n i s m s  - indi rec t ly  through the hypothalamus and the d i rec t  action of pineal  hormones  on the p i -  
tu i t a ry  - poss ib ly  par t i c ipa te  in the m e c h a n i s m  of action of the pineal  body on the sec re t ion  of p i tu i ta ry  
gonadotropins.  

Consequently,  p inea lec tomy leads to an i nc rea se  in function of the adenohypophysis  through abolit ion 
of the inhibi tory effect  of the pineal .  This  is shown by the inc rease  in weight of the gonads of the p inea lec-  
tomized  an imals  com pa red  with the controls  and the definite s t imula t ion  of prote in  m e t a b o l i s m  in the r a t s  
a f t e r  p inea lec tomy.  This  in tensi f icat ion was accompanied  by an inc rease  in the incorpora t ion  of me th io -  
nine-S 3~ into the pro te ins  of the l iver ,  kidneys,  and m u s c l e s ,  with an i nc r ea se  in the pro te in  content in the 
l i ve r  (P < 0. 001). This effect  in the p inea lec tomized  animals  is evidently assoc ia ted  with an inc rease  in the 

TABLE 1. Changes in Relat ive Activity of P ro te in  and Pe rcen t age  
Incorpora t ion  of Methionine-S 35 into Pro te ins  of L ive r ,  Kidneys,  and 
Muscles  of Rats  After  P inea lec tomy (Mean Resul ts  of 15 Expe r i -  
ments ;  M•  m) 

Nature of 
Procedure 

Mock 
operation 
(conlmol) 

Pineal- 
ectomy 

P 

Liver Kidneys _ _  Muscles 
percent . /percent percent 

= . ~  incorp, of ~ a c -  [{ncorp. of reL. ac; incorp, of teL. ac; 
. ~ l m e t h i o -  ] tlvtty, ot Imethlo- tlvlty.o~ methlo- ttvlty.or 
~ ln ine_535 tprotem jnine.S95 protein nine.SS~ protein 

t 
190 6,4---+0,9 0,35-----0,01 16,2-----2,3 0,40+---0,02 2,5~0,3 0,28~0,0l' 

195 9,3-----1,1 0,56-----0,02 18,1~1,9 0,43-----0,02 3,2~0,4 0,33---0,0II 
<0,05 <0,01 >0,5 >0,5 >0,05 <0,05 
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secret ion of gonadotropic hormones, which exert  an anabolic action on protein metabolism. The possibility 
cannot be ruled out that the increased intensity of protein metabolism after pinealectomy may be connected 
with increased secret ion of pituitary growth hormone. 
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