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mized rats were less atrophic than those of hypophysecto- 
mized rats. 

I t  is a t  present accepted tha t  the pineaI gland influences 
the function of gonads l~,~s. Ovarian and testicular v-eight 
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Effects of pinealectomy on the weight of the endocrine glands in rats. 

increase after pinealectomy are not  always found and are 
related to the t ime interval  after tile operation: i t  
develops shortly after pinealectomy and has a tendency 
to disappear after several weeks 1L Ovarian and testicular 
weight increase is found with few or no alterations in its 
histologicaI structure in animals whose pineal is removed xs. 

Similar features were found in the thyroid of our 
pinealectomized rats. The thyroid weight increase was 
found very soon after the operation and disappeared after 
several weeks. There were few histological modifications 
in the thyroids of which weight was increased. 

The removM of the pi tui tary did not  prevent  the 
thyroid or ovarian weight increase after pinealectomy. 
This suggests a direct effect of the pineal gland upon the 
size of these organs ~9. 

Zusammen/assung. Epiphysektomie bei verschiedenen 
Gruppen weiblicher Rat ten  ergab Zunahme des Schild- 
driisengewichtes. Diese war postoperativ in der ersten 
~¥oche besonders stark und perennierte wi~hrend 7 Wochen 
der Experimentdauer.  Entsprechende Gewichtszunahme 
der Schilddriise resultiert auch nach Epiphysektomie bei 
hypophysenlosen Tieren. 
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C h o l e s t e r o l  M e t a b o l i s m  in the  M y e l i n  of  Rat  B r a i n  

Studies of DAVISON et at. ~ and DAVlSON and XVAJDA 2 
using labeled cholesterol in developing animals demon- 
strated the metabolic stabili ty of cholesterol in brain 
white matter.  Since the white mat te r  is rich in myelin, 
the results suggested that  once cholesterol is incorporated 
in the myelin membrane it  is retained -without apparent  
turnover.  In  a recent s tudy on rat  brain myelin, CUZNER 
et al. ~ suggested tha t  the myelin Iipids continue to turn- 
over a t  the same rate throughout  the life span of the 
animal. More recently SMITH 4, and SMITH and ENG ~, have 
demonstrated the incorporation of labeled acetate and 
gIucose into myelin cholesterol of adult ra t  brain. 

Myelin cholesterol accounts for about 70% of the total  
cholesterol in the adult  rat  brain s, and is generally con- 
sidered metabolically stable ~; almost all of i t  is incorpo- 
rated into the myelin during the early period of active 
myelination. 

In the present investigation the uptake of glucose 
carbon into cholesterol and total  lipids of brain myelin 
was studied beyond the period of active myelination. 
Since no blood brain barrier exists for glucose, i t  was 
hoped that  injection of glucose through the i.p. route 
would serve as an efficient precursor if any cholestero- 
genesis continued in the CNS myelin beyond the period 
of active myelination. 

Six-week- and 6-month-old female rats of the Sprague- 
Dawley strain (Charles River Laboratories, Wilmington, 

Mass.), weighing 135-145 and 335-365 g respectively, 
were used in these studies. The animals were given an 
i.p. injection of 4 .8 / ,c  U-14C ghicose]100 g body weight 
and killed after different intervals oi t ime over a period 
of 200 days. The animals had flee access to water  and 
Purina Laboratory Chow prior to and after receiving tile 
labeled substrate. The animals were anesthetized and de- 
capitated. The brain was removed and washed in saline, 
blot ted on filter paper and weighed. Myelin was isolated 
from the brain by a slight modification of ttle method of 
ADAMS et al.L Only the crude mitochondrial  fraction as 
isolated by KHAN and WILSON s was used for the separa- 
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t i o n  of mye l in .  T h e  s e d i m e n t  f rom 11,000 g was  s u s p e n d e d  
in 5 m l  of 0 . 3 2 ~ I  sucrose  so lu t ion  c o n t a i n i n g  1.0 m M  
E D T A  a n d  6.0 m J t / / N a 2 H P O  4 (pH 7.3) a n d  l aye red  ove r  
0 . 8 0 M  sucrose  so lu t ion .  I t  was  cen t r i fuged  a t  13,000 g for 
45 min .  The  m y e l i n  was  r e m o v e d  f rom t h e  t o p  of t he  tube .  
To ta l  l ipids were  e x t r a c t e d  f rom t h e  m y e l i n  as descr ibed  
b y  EICHBERG et  a12. A smal l  a m o u n t  of w a s h e d  t o t a l  
l ip id  e x t r a c t  was  p l a t e d  a n d  r a d i o a c t i v i t y  was  d e t e r m i n e d .  
Choles tero l  was  s e p a r a t e d  a n d  t h e  r a d i o a c t i v i t y  was  
d e t e r m i n e d  as  desc r ibed  b y  KHAN a n d  FOLCH-P110. 

T h e  d a t a  o n  t h e  i n c o r p o r a t i o n  a n d  pe r s i s t ence  of 
glucose c a r b o n  in t h e  m y e l i n  cho les te ro l  of y o u n g  a n d  
m a t u r e  r a t  b r a i n  is s h o w n  in  F igure  1. I n  t h e  y o u n g  
an imals ,  a f t e r  t he  in i t ia l  i nco rpo ra t ion ,  t h e r e  was  a slow 
decl ine  in specific r a d i o a c t i v i t y  of m y e l i n  cho les te ro l  ove r  
a pe r iod  of 200 days .  I n  t he  m a t u r e  an imals ,  t he  in i t ia l  
i n c o r p o r a t i o n  was  close to  t h a t  in  y o u n g  a n i m a l s  and ,  
s u b s e q u e n t l y ,  no  s ign i f i can t  decl ine  in  specif ic  rad io-  
a c t i v i t y  was  o b s e r v e d  d u r i n g  t h e  e x p e r i m e n t a l  per iod.  In  
compar i son ,  t h e  d a t a  on  i n c o r p o r a t i o n  a n d  pers i s tence  of 
glucose c a r b o n  in  t h e  t o t a l  l ip ids  of  m y e l i n  of t he  y o u n g  
a n d  m a t u r e  a n i m a l s  are  s h o w n  in F igu re  2. 

I n  t h e  y o u n g  a n i m a l s  t h e  we t  w e i g h t  of t h e  b r a i n s  
inc reased  b y  o n e - t h i r d  (from 1.5-2.0 g) d u r i n g  t he  course  
of expe r imen t s .  T h e  fa s t e r  decl ine  in  specific r a d i o a c t i v i t y  
in  t h e  t o t a l  l ip ids  of m y e l i n  of y o u n g  an imMs,  therefore ,  
cou ld  b e  due  t o  d i lu t ions  w i t h  u n l a b e l e d  l ipids  as a r e su l t  
of increase  in  b r a i n  we igh t  as  well as  to  a c t i v e  t u r n o v e r  
ot  l ip ids  (Figure  2). S ince  in t h e  m a t u r e  a n i m a l s  t h e r e  was  
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0aTs aner injection 
Fig. 1. Incorporation and persistence of glucose carbon in the 
cholesterol of rat brain myelin. Animals were given 4.8 F*c U-~*C 
glucose]100 g body weight and killed over a period of 200 days. 
Young and mature animals were 6 weeks and 6 months old respec- 
tively, o o, young animals; • e,  mature animals. Each 
point represents an average value of 2 animals. 
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Days after injection 
Fig. 2. Incorporation and persistence of glucose cartoon in the'total 
lipids of rat  brain myelin, o o, young animals; • e,  mature 
animals. Each point represents an average of 2 animals. Injections 
were the same as in Figure 1. 

no  s ign i f i can t  increase  in b r a i n  w e i g h t  d u r i n g  t h e  exper i -  
m e n t a l  period,  t h e  stow decrease  in  specific r a d i o a c t i v i t y  
could  be  d u e  p r i n c i p a l l y  to  s t e a d y  t u r n o v e r  of l ipids.  I n  
t h e  y o u n g  an imals ,  t h e  e x t r e m e l y  slow decl ine  in specific 
r a d i o a c t i v i t y  in t h e  t o t a l  l ipids of m y e l i n  a f t e r  110 days  
(Figure  2) m a y  be due  p r inc ipa l ly  to  r e t e n t i o n  of label  b y  
s t ab l e  c o m p o n e n t s  such  as choles tero l  a n d  su lpha t ides .  

I n  r a t  b r a i n  t h e  per iod  of ac t ive  mye l ina t i on ,  d u r i n g  
w h i c h  m o s t  of t h e  m y e l i n  is la id  down,  ends  a r o u n d  
42 d a y s  a f t e r  b i r t h .  T h e  slow decl ine  in  specific rad io-  
a c t i v i t y  of m y e l i n  cho les te ro l  in  t h e  6-week-old r a t s  
p r o b a b l y  ref lects  a d i l u t i on  f rom a c c u m u l a t i o n  of un-  
labe led  choles te ro l  in  m y e l i n  m e m b r a n e s  fo rmed  a t  a slow 
r a t e  a f t e r  t h e  per iod  of ac t ive  mye l ina t i on ,  r a t h e r  t h a n  
ac t ive  cho les te ro l  ca tabo l i sn l .  I n  t h e  m a t u r e  a n i m a l s  also, 
c o n t i n u e d  syn thes i s  of smal l  a m o u n t s  of m y e l i n  m e m b r a n e  
m a y  la rge ly  ex p l a i n  t h e  i n c o r p o r a t i o n  of labe l  in m y e l i n  
choles tero l ,  a n d  m a y  n o t  a c tua l l y  be  due  to  a n y  choles te ro l  
t u r n o v e r .  O n  t h e  o t h e r  h a n d ,  t h e  l ack  of a n y  s ign i f i can t  
decl ine  s u b s e q u e n t l y  in  specific r a d i o a c t i v i t y  ind ica t e s  
t h a t  t h e  b u l k  of t h e  cho les te ro l  in  m a t u r e  r a t  b r a i n  m y e l i n  
is me tabo l i ca l l y  s tab le .  KlSmMOTO e t  al. n showed  para l le l  
a c c u m u l a t i o n  of cho les te ro l  a n d  ga lac to l ip id  in  r a t  b r a i n  
up  to  275 days  (beyond  wh ich  t h e y  d id  n o t  c o n t i n u e  t h e  
s tudy) ,  wh ich  is sugges t ive  ev idence  t h a t  t h e  new m y e l i n  
m a y  c o n t i n u e  to  be  fo rmed  a t  a s low r a t e  in  m a t u r e  r a t  
b r a i n ;  m y  o b s e r v a t i o n  of i n c o r p o r a t i o n  of labe l  in  t h e  
t o t a l  l ip ids  a n d  choles te ro l  of m a t u r e  r a t  b r a i n  m y e l i n  is 
in  accord  w i t h  this .  Th i s  new m y e l i n  m a y  r e su l t  f rom 
(1) l e n g t h e n i n g  of a x o n s ;  (2) increase  in t h i c k n e s s  of 
mye l in  s h e a t h  of some  a x o n s ;  or  poss ib ly  (3) some  re- 
mode l ing  of p a r t s  of t h e  s h e a t h  d u r i n g  t h e  life s p a n  of t h e  
an imal .  Only  de t a i l ed  h is to logica l  s t u d y  would  revea l  such  
mye l in  a c c u m u l a t i o n  in  t h e  m a t u r e  a n i m a l  ~2,~a 

Rdsumd. La  p e r s i s t a n c e  de  la  r a d i o a c t i v i t 6  incorpor6e  
d a n s  le cho les te ro l  e t  les l ipides  t o t a u x  de  la mye l ine  
c6rdbrale  a 6t6 mesur6e  p e n d a n t  200 jours  apr~s un  injec-  
t i o n  i.p. de  glucose U-~4C chez des r a t s  de 6 s ema ines  a y a n t  
donc  p rdc i s6men t  ddpass6 la  pdr iode  de mye l in i s a t i on  
ac t ive  e t  6ga l emen t  chez  des a n i m a u x  de  6 mois.  L a  rad io-  
ac t iv i t6  spdcif ique r e l a t i v e n l e n t  fa ible  incorpor~e  d a n s  le 
choles te ro l  de  la  mye l ine  des  a n i m a u x  les p lus  j eunes  a 
ddcru  l e n t e m e n t  t a n d i s  q u e  chez  les a n i m a u x  adu l t e s  elle 
es t  res t6e p r a t i q u e m e n t  c o n s t a n t e .  L ' i n c o r p o r a t i o n  de  
c a r b o n e  de glucose d a n s  le cho les te ro l  de  la mye l ine  des  
a n i m a u x  adu l t e s  ne  refl~te p r o b a b l e m e n t  pas  le <~turnover ~> 
du  choles te ro l  ma i s  p o u r r a i t  i nd ique r  p l u t 6 t  que  la my e l i n e  
c o n t i n u e  k 6tre  f o r m f e  l e n t e m e n t  t o u t  au long de la vie de 
l ' an ima l .  
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