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150 min .  B G  i n c r e m e n t s  fol lowing 2-DG showed reciprocal  
changes  to those  in  B T  ; however ,  B G  values  s ign i f i can t ly  
h igher  t h a n  in cont ro l s  were s t i l l  p r e s en t  a t  150 rain,  
w h e n  B T  va lues  h a d  r i sen  to  equa l  those  of controls .  Th i s  
cen t r a l l y -evoked  h y p o t h e r m i a  could be  suppressed  b y  
t he  c o n c o m i t a n t  cen t r a l  a d m i n i s t r a t i o n  of glucose 
(2-DG 2 rag/10 y.l-glucose 2 mg/10  ~zl). Glucose a lone  
(2 mg/10  ~1) was w i t h o u t  effect  on  e i the r  B G  or BT. 
Cent ra l  a d m i n i s t r a t i o n  of 2-DG (2.5 rag/20 ~xl) to  hypo-  
p h y s e c t o m i z e d  rats ,  1 m o n t h  fo l lowing h y p o p h y s e c t o m y ,  
i nduced  aIso a m a r k e d  increase  in B G  a n d  a s t r i k ing  
decrease  in BT,  wh ich  were st i l l  p r e s en t  120 ra in  a f te r  t he  
in j ec t ion  (da ta  n o t  p resen ted) .  Thus ,  release of one or more  
an t i - i n su l in  fac to rs  b y  t he  an t e r i o r  p i t u i t a r y  does no t  
seem to  p l a y  a p a r t  in  t he  hype rg lycemic  response  pro- 
duced  b y  cen t r a l  glucopenia ,  as p rev ious ly  suggested  ~ 

I n h i b i t i o n  of glucose m e t a b o l i s m  b y  cen t r a l  adm i n i s t r a -  
t i on  of 2-DG induces  effects, i.e. hype rg lycemia ,  i n h i b i t i o n  
of insu l in  secret ion,  h y p e r p h a g i a  a n d  h y p o t h e r m i a ,  w h i c h  
c a n n o t  be  exp la ined  b y  a b s o r p t i o n  of t h e  s u b s t a n c e  in to  
t h e  sys temic  c i rcula t ion.  I n  t he  p r e s en t  e x p e r i m e n t s  since 
2-DG was in j ec t ed  in to  t h e  l a t e ra l  vent r ic le ,  i t  could h a v e  
ac ted  a l m o s t  a n y w h e r e  in  t h e  b r a i n  a d j a c e n t  to  t he  ven-  
t r i cu la r  s y s t e m  to  p roduce  i t s  ac t ion.  However ,  electro-  
phys io logica l  s tud ies  h a v e  i nd i ca t ed  t h a t  neu r ons  respon-  
esive to  2-DG reside b o t h  ill t h e  ven t ro rned i a l  a n d  t he  
v e n t r o l a t e r a l  nucle i  ~. I n  add i t i on  i t  h a s  been  r epo r t ed  
t h a t  t h e  effect ive  locus for 2-DG s t imu~at i0n  of gas t r ic  
acid secre t ion  1~, g r o w t h  h o r m o n e  e0 a n d  food i n t a k e  ~ is in  
t he  v e n t r o l a t e r a l  h y p o t h a l a m u s .  I t  c a n n o t  be  exc luded  a 
p r io r i  t h a t  2-DG is ac t ive  a t  more  t h a n  one CNS locus;  to  
solve t h i s  p r o b l e m  i t  will  be  necessa ry  to in j ec t  t h e  d rug  
d i r e c t l y  in to  t h e  specific b r a i n  loci a n d / o r  p roduce  
se lect ive  de s t ruc t i on  of such  loci. The  d i f fe rent  phys io log-  
ical effects r esu l t ing  f rom cen t r a l  g lucopr iva t ion  p r o b a b l y  
ref lect  t h e  b e h a v i o u r a l  a n d  ref lexual  effor t  to  sa t i s fy  t h e  

b locked  'g lucopr iv ic '  receptors .  Th i s  te leologic  scheme  can  
exp la in  t he  h y p e r g l y c e m i a  u n a c c o m p a n i e d  b y  inc reased  
insu l in  secre t ion  a n d  t he  feeding behav iou r .  The  hypo-  
t h e r m i c  effect, on  t h e  o the r  h a n d ,  m i g h t  be  i n t e r p r e t e d  in  
t e r m  of BROB~CK'S t h e r m o r e g u l a t o r y  t h e o r y  in  r e l a t i on  to  
feeding e~. However ,  before  d r awing  a n y  f u r t h e r  conc lus ion  
f rom these  resu l t s  t h e  ques t ion  m u s t  be answered  as to  
w h e t h e r  t h e  d i f fe ren t  effects  el ic i ted b y  g lucopr iva t ion  are 
i n d e p e n d e n t  func t ions  of t h e  g lucosens i t ive  a rea  of t h e  
b r a i n  or w h e t h e r  t h e y  are closely in te r re l a t ed .  

Riassunto. I1 2-desossi-D-glucosio s o m m i n i s t r a t o  nel  
ven t r i co lo  la te ra le  del cervello del r a t t o  p r o v o c a  iperglice- 
mia ,  in ib iz ione  del ia  secrezione di  insu l ins ,  iper fagia  ed  
i p o t e r m i a  a dosi  che sono ineff icaci  pe r  v ia  s is temica .  
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Phenylethanolamine-N-Methyl  Transferase Activity in the Ground Squirrel (Citellus citeltus) 
There  are m a n y  d a t a  on t he  seasonal  changes  in t he  

ad rena l  ca t echo lamines  c o n t e n t  in  h i b e r n a t o r s  e x a m i n e d  
in n o r m o t h e r m i c  s ta te ,  as well  as in  h i b e r n a t i o n  (see 
IgAysm~l). There  is some ev idence  t h a t  in  a u t u m n ,  
before  t he  h i b e r n a t i o n ,  in  n o r m o t h e r m i c  animals ,  a n  
a c c u m u l a t i o n  of c a t echo l amines  in  adrena l s  occurs. 
ALLARA ~ found  t h a t  t h e  ad rena l  medu l l a  of t h e  ac t ive  
hedgehog,  e x a m i n e d  in t he  midd le  of October ,  is par t icu l -  
a r ly  r ich  ill adrena l ine .  I~AYSER and  AltON a obese rved  
t h a t  t he  a m o u n t  of ad rena l ine  in n o r m o t h e r m i c  h a m s t e r  
depends  on  t h e  e n v i r o n m e n t a l  t e m p e r a t u r e  a t  w h i c h  
an imal s  are kept .  Th e  h ighes t  level  of th i s  a m i n e  was 
found  in an ima l s  k e p t  in  s u m m e r  a t  27 ~ The  a m o u n t  of 
ad r ena l  ca t echo lamines  in  t he  n o r m o t h e r m i c  g round  
squi r re l  k e p t  in  t he  cold, is s ign i f ican t ly  h ighe r  in a u t u m n ,  
in  t h e  per iod  pr io r  to  h i b e r n a t i o n ,  t h a n  in  s u m m e r  
(PETROVld a n d  DAVIDOVld4,~). Th i s  a c c u m u l a t i o n  of 
c a t echo l amines  in  adrena l s  of t he  ac t ive  g round  squir re l  
in  a u t u m n  m i g h t  be  t he  consequence  of t he  h igher  r a t e  of 
syn thes i s  of these  amines ,  or of i t s  decreas ing  secret ion.  I n  
order  to  c o n t r i b u t e  to  t h e  so lu t ion  of t h i s  p rob lem,  we 
e x a m i n e d  in S e p t e m b e r - O c t o b e r  ad rena l  p h e n y l e t h a -  
n o l a m i n e - N - m e t h y l  t r ans fe r a se  ac t i v i t y  in  t h e  normo-  
t h e r m i c  g r o u n d  squi r re l  u n d e r  d i f fe ren t  e x p e r i m e n t a l  
condi t ions .  

Material and methods. Male g round  squirrels  weighing  
200-250 g were used for  expe r imen t .  An ima l s  were  
d iv ided  in to  3 groups,  each  cons is t ing  of 6 to  10 an imal s :  

1 group was ac t ive  a n d  k e p t  a t  20-25~ t h e  2nd was 
ac t ive  a n d  k e p t  in  a cold room a t  6 -8  ~ a n d  t he  3rd 
one was in h i b e r n a t i o n  some days  before  t he  expe r imen t .  
Before  sacrif icing,  h i b e r n a t i n g  an ima l s  were r e m o v e d  
f rom t h e  cold room and  p laced  a t  25~ for a b o u t  30 min .  
T h e y  were sacrif iced w h e n  r ec t a l  t e m p e r a t u r e  r eached  
36-37 ~ Af te r  kil l ing,  b o t h  adrena l s  were d issected  free 
of fat ,  weighed  and  homogen ized  in  10 m l  of chi l led isotonic  
p o t a s s i u m  chlor ide  solut ion.  The  h o m o g e n a t e  was cent r i -  
fuged for 30 m i n  a t  12000 g. A po r t i on  of t h e  s u p e r n a t a n t  
f luid was assayed  for P N M T  a c t i v i t y  b y  t h e  m e t h o d  of 
WURTMAN a n d  AXELkOD~, modi f ied  b y  Gl~IPOlS a n d  
PARV~Z 6. Th i s  m e t h o d  consis ts  of t he  i n c u b a t i o n  of 
adrena l s  e x t r a c t  w i t h  S-adenosy l  m e t h i o n i n e  1~C, in  t h e  
presence  of n o r m e t a n e p h r i n e ,  a n d  of t h e  m e a s u r e m e n t  of 
t h e  r a d i o a c t i v i t y  of ep inephr ine  fo rmed  in th i s  processus.  
I n c u b a t i o n  was pe r fo rmed  a t  37~ for 60 mill.  Resu l t s  
are  expressed  in  coun t s  pe r  ra in  pe r  pa i r  or pe r  m g  of 
t i ssue  and  p re sen t ed  in  t h e  Table.  
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Adrenal PNMT activity 

Experimental conditions Body temperature 
(~ 

No. of Weight of epm/pair cpm/mg 
ground squirrels adrenals pair (mg) of adrenals of adrenals 

Active at 20-25 ~ 36-37 8 
Active at 6-8 ~ 36-37 6 
Active, after arousal 
from hibernation 36-37 10 

46.53=]=4,73 o 2886=[=109 ~ 6497=]=596 
62.93:~8.79 o 4555•  b 7533:j=642 

59.75~:8.34 3202=[=266 b 5830:E487 

~p < 0.001, bp ~ 0.0:(, ~ % 0.01. 

Results and discussion. P N M T  a c t i v i t y  in t he  no rmo-  
t h e r m i c  g round  squi r re l  k e p t  a t  20-25 ~ was t h e  lowest  
c o m p a r e d  w i t h  t h e  2 o the r  groups.  S ign i f i can t ly  h ighe r  
P N M T  a c t i v i t y  was found  in ad rena l s  of ac t ive  an ima l s  
k e p t  a t  6-8  ~ (p < 0.001), i n d i c a t i n g  a n  intensif icat ion,  of 
m e t h y l a t i o n  of n o r a d r e n a l i n e  to adrena l ine .  T he  we igh t  
of ad rena l s  in  t h e  g roup  k e p t  a t  6-8  ~ was h ighe r  t h a n  in 
t h e  f i rs t  one (p < 0.01). H i g h e r  ad r ena l  P N M T  a c t i v i t y  
found  in t he  g r o u n d  squir re l  k e p t  in  S e p t e m b e r - O c t o b e r  
a t  6 -8~  p e r m i t s  to  conc lude  t h a t  a h i g h  level  of 
ad rena l ine  found  in t he  same e x p e r i m e n t a l  cond i t ion  b y  
PETROVId and  DAVIDOVId ~ was t he  consequence  of t he  
increas ing  b iosyn thes i s  of t h i s  amine .  An  increased  ad reno-  
cor t ica l  ac t iv i ty ,  as e v a l u a t e d  b y  t h e  a u g m e n t a t i o n  of 
p l a s m a  17-OHCS a n d  decreased  ad rena l s  ascorbic  acid 
levels, was  also found  in ac t ive  g round  squir re l  k e p t  a t  t he  
same  t e m p e r a t u r e  a n d  e x a m i n e d  in Oc tobe r  (PETROVld 
a n d  JANId a). As g lycocor t icoids  are i nvo lved  in t he  ac t iva -  
t i on  of ad r ena l  P N M T  in t h e  r a t  (WuRTMA~ et  al.9), 
t h e  a u g m e n t a t i o n  of ad renocor t i ea l  a c t i v i t y  found  in 
t he  g r o u n d  squi r re l  in  t he  same  e x p e r i m e n t a l  condi t ions ,  
seems to be  respons ib le  for h i g h e r  P N M T  act ivi{y.  T h e  
consequence  of th i s  a l t e r a t i o n  in t he  syn thes i s  was t he  
h ighe r  level  of adre~a l  ca techo lamines ,  especial ly  adrena l -  
ine found  in t he  ac t ive  g r o u n d  squi r re l  in  t he  per iod  pr io r  
to  h i b e r n a t i o n .  

A c t i v i t y  of P N M T  in ad rena l s  of an ima l s  e x a m i n e d  
i m m e d i a t e l y  a f t e r  t h e  a rousa l  f rom h i b e r n a t i o n  was lower 
t h a n  in ac t ive  ones k e p t  a t  t he  same  e n v i r o n m e n t a l  
t e m p e r a t u r e  (p < 0.01). The  we igh t  of ad rena l s  in  th i s  
group,  however ,  was  a b o u t  t h e  same  as t h a t  in  t h e  p rev ious  
group.  Lower  P N M T  a c t i v i t y  found  in ad rena l  of post -  
h i b e r n a t i n g  an ima l s  m a y  be  exp la ined  b y  t he  depressed  
ad renocor t i ca l  a c t i v i t y  in  general ,  found  in h i b e r n a t i n g  
an ima l s  (see I~AYSlgR1). 

S u m m a r i z i n g  t h e  resu l t s  of th i s  s t u d y  t o g e t h e r  w i t h  
our  p rev ious  f inding ,  we m a y  conc lude  t h a t  in  a u t u m n  

before h i b e r n a t i o n  in n o r m o t h e r m i c  g round  squi r re l  kep t  
in  the  cold, an  in t ens i f i ca t ion  of t h e  m e t h y l a t i o n  of nor-  
ad rena l ine  to ad rena l ine  occurs. As in t he  same  experi-  
m e n t a l  cond i t ions  a t r a n s i t i v e  a u g m e n t a t i o n  in ad reno-  
cor t ica l  a c t i v i t y  was found,  i t  seems t h a t  g lycocor t icoids  
are i nvo lved  in t he  increas ing  P N M T  a c t i v i t y  in  a u t u m n .  
The  consequence  of th i s  a l t e r a t i o n  in the  syn thes i s  is 
expressed  in the  h igher  level  of adrena l s  ca techo lamines ,  
especial ly  adrena l ine ,  found  in t he  ac t ive  g round  squi r re l  
e x a m i n e d  in t he  per iod  pr io r  to  h i b e r n a t i o n .  

Rdsumd. L ' a c t i v i t 6  de la p h 6 n y l 6 t h a n o l a m i n e - N - m 6 t h y l -  
t r ans f6 rase  (PNMT) a 6t6 mesur6e  dans  l ' h o m o g 6 n a t  des 
surr6nales  chez le Spermophi le ,  soi t  actif,  expos6 aux  
t e m p 6 r a t u r e s  ext6r ieures  de 20-25~  ou de 6-8~ soi t  
r6veill6 p e n d a n t  l ' h i be rna t i on .  Chez les a n i m a u x  actifs, 
l ' e f fe t  du P N M T  a 6t6 le p lus  faible.  Une  a u g m e n t a t i o n  
s igni f ica t ive  de l ' ac t iv i t6  e n z y m a t i q u e  a 6t6 cons ta t6e  chez 
les a n i m a u x  act i fs  m a i n t e n u s  ~ la t e m p f r a t u r e  de 6-8  ~ 
(p < 0.001). L ' a c t i v i t 6  du P N M T  d iminue  imm6dia t e -  
m e n t  chez les Spermophi l e s  r6veill6s p e n d a n t  leur  
h i b e r n a t i o n  et  ceci p a r  r a p p o r t  aux  a n i m a u x  act i fs  
m a i n t e n u s  ~ la m6me t e m p 6 r a t u r e  ex t6r ieure  (p < 0.01). 
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Ef fec t s  of  S e x u a l  H o r m o n e s  on  G o n a d o t r o p h i n  S e c r e t i o n  in  P r e p u b e r a l  F e m a l e  R a t s  1 

Sex s teroids  can  exe r t  a pos i t ive  a n d  a nega t i ve  feed- 
b a c k  effect  on  L H  a n d  F S H  secre t ion  in p u b e r a l  a n d  
p r e p u b e r a l  r a t s  2. Since t h e  d i f fe ren t  effect  of sex s te ro ids  
on  g o n a d o t r o p h i n  secre t ion  d u r i n g  p r e p u b e r a l  s t a t e  could 
be  cond i t ioned  b y  t he  neu ra l  m a t u r a t i o n  of d i f fe ren t  
h y p o t h a l a m i c  areas,  i t  seems of i n t e r e s t  to  s t u d y  t he  
g o n a d o t r o p h i n  response  to  es t rad io l  a n d  t e s t o s t e r one  in 
p r e p u b e r a l  female  r a t s  a t  d i f fe ren t  ages. These  s tud ies  
were also p e r f o r m e d  in  female  rats ,  w i t h  h y p o t h a l a m i c  
a l t e r a t i ons  due  to  t he  a d m i n i s t r a t i o n  of a single dose of 
t e s to s t e rone  soon a f t e r  b i r th .  

Material and methods. Female  p r e p u b e r a l  r a t s  were 
in jec ted  3 to  4 days  a f t e r  b i r t h  w i t h  e i t he r  i m g  testoster- 

one p r o p i o n a t e  (androgenized  ra ts)  or p e a n u t  oil (o ther  
groups).  Tes tos t e rone  was a d m i n i s t e r e d  s.c., d issolved in  
0.1 ml  p e a n u t  oil. 

Series I :  Cont ro l  a n d  androgen ized  r a t s  were in jec ted  
a t  20 days  old w i t h  es t rad io l  (1 ~zg/100 g b o d y  wt.) or 
w i t h  t e s to s t e rone  (100 ~g/100 g b o d y  wt.) for 3 days.  
Series I I  : A s imi la r  schedule  of t r e a t m e n t  to  t h a t  descr ibed  
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GANO~ and L. MARTIni; Oxford University Press. New York 
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