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of t h i s  insec t  a re  i n n e r v a t e d  b y  t h e  b r a n c h e s  of 2 nerves ,  
a n  a n t e r i o r  n e r v e  o r i g ina t i ng  f rom t h e  in t e rgang l ion ic  
c o n n e c t i v e  b e t w e e n  t h e  suboesophagea l  a n d  p r o t h o r a c i c  
gangl ia ,  a n d  t h e  o t h e r  pos te r io r  n e r v e  be ing  t h e  t r a n s -  
verse  b r a n c h  of t he  m e d i a n  n e r v e  f rom t h e  p r o t h o r a c i c  
gang l ion  (Figure  1). These  i n n e r v a t i n g  n e r v e s  d iv ide  in to  
severa l  b r a n c h e s  before  e n t e r i n g  t h e  g land  and,  on  en t ry ,  
r a m i f y  f u r t h e r  to  form a n e t w o r k  of n e r v e  f ibres  w h i c h  
occupy  t h e  in t e rce l lu l a r  spaces  of t he  g land,  each  s e g m e n t  
of t he  n e t w o r k  s u r r o u n d i n g  closely a g l a n d  cell (F igure  2). 
O n  close e x a m i n a t i o n ,  we could  follow th i s  p a t t e r n  of 
i n n e r v a t i o n  e v e n  w i t h  a r o u t i n e  s t a i n  l ike h e m a t o x y l i n .  

Th i s  ne twork - l i ke  i n n e r v a t i o n  p a t t e r n ,  h i t h e r t o  un -  
recorded ,  seems s ign i f i can t  in v iew of t h e  f ac t  t h a t  neu ro -  
s ec re to ry  m a t e r i a l  h a s  b e e n  d e m o n s t r a t e d  w i t h i n  t h e  
i n n e r v a t i n g  ne rves  of t h e  p ro tho rac i c  g l ands  in m a n y  
o t h e r  insec ts  ~-s a n d  our  p r e l i m i n a r y  o b s e r v a t i o n s  i nd ica t e  
a s imi la r  s i t u a t i o n  in P. demoleus also. I t  is, therefore ,  
e v i d e n t  t h a t  t he se  ne rves  serve  to  t r a n s p o r t  n e u r o h o r m o -  
nes  to  t h e  g l and  a n d  t he  i n n e r v a t i o n  p a t t e r n  obse rved  here  
would  ensure  a d i r ec t  h o r m o n e  de l ive ry  to  t h e  i nd iv idua l  
g land  cells ~. 

Zusammen/assung. Die P r o t h o r a k a l d r f i s e  de r  S c h m e t t e r -  
l i ngs raupe  Papilio demoleus L. i s t  m i t  S i che rhe i t  i nne r -  
v ier t ,  wobei  j ede  e inze lne  Drfisenzel le  v o n  N e r v e n e n d i -  
g u n g e n  u m s p o n n e n  ist. Der  B e f u n d  s p r i c h t  fiir eine Akt i -  
v i e r u n g  de r  H / iu tungsd r i i s e  d u t c h  Neurosek re t ,  das  d u r c h  
N e r v e n  zugef i ih r t  wird.  
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T h e  Effect  on  the  O n s e t  of  P u b e r t y  of  W h o l e  B o d y  
H y p o t h a l a m i c  L e s i o n s  

As far  as we k n o w  t h e r e  are  no  s t a t i s t i ca l  d a t a  to  show 
h o w  whole  b o d y  X - i r r a d i a t i o n  ac t s  on  t he  fac to rs  con-  
t ro l l ing  t he  onse t  of p u b e r t y  in  l a b o r a t o r y  an imals ,  as 
m e a s u r e d  b y  t h e  o p e n i n g  of t h e  v a g i n a l  orifice. MA~DEL 
a n d  GRIESEWOOD 1 h a v e  c l a imed  t h a t  t h e  v a g i n a  of r a t s  
o p e n  p recoc ious ly  a f t e r  i r r a d i a t i o n  of t h e  o v a r i a n  region,  
b u t  BEAUMONT 2 h a s  fa i led  to  con f i rm  th i s  f inding.  
DONOVAN a n d  VAN DER }NERFF TEN BOSCH3,4 as  well as  
o t h e r  a u t h o r s  5-7 h a v e  r e p o r t e d  t h a t  e lec t r ica l  in jur ies  of 
t h e  h y p o t h a l a m u s  of i n f a n t  r a t s  m a y  acce le ra te  t he  open-  
ing  of t he  vag ina .  

Our  e x p e r i m e n t s  h a v e  been  des igned  to  t e s t  w h e t h e r  
whole  b o d y  X - i r r a d i a t i o n  af fec ts  t he  onse t  of p u b e r t y  in  
n o r m a l  i n f a n t  r a t s  a n d  in i n f a n t  an ima l s  w i t h  h y p o -  
t h a l a m i c  lesions.  Alb ino  r a t s  b r e d  r a n d o m l y  for more  t h a n  
30 yea r s  a n d  m a i n t a i n e d  u n d e r  t h e  s a m e  cond i t i ons  of 
t e m p e r a t u r e ,  l i gh t ing  a n d  d ie t  h a v e  been  used  a n d  t h e  
n u m b e r  of y o u n g  pe r  m o t h e r  h a s  been  r e s t r i c t e d  to  6 in  
e x p e r i m e n t a l  a n d  in con t ro l  groups .  

A t  8 d a y s  of age  a n i m a l s  h a v e  b e e n  exposed  to  doses  of 
200, 400 or  500 R of whole  b o d y  X - r a y s  f rom a S iemens  
se t  u n d e r  t h e  fol lowing cond i t i ons :  200 kV, 16 mA,  a d d e d  
f i l ter  of 0.5 m m  Cu, F S D  42 cms, dose r a t e  107.5 R/ ra in .  
B i l a t e r a l  lesions 1 m m  a p a r t  h a v e  been  p r o d u c e d  b y  
m i c r o c o a g u l a t i o n  a i m e d  a t  t h e  basa l  reg ion  of t h e  a r c u a t e  
nucleus .  The  m a j o r i t y  of t h e  lesions h a v e  been  p laced  
close t o  t he  des i red  site. Some i r r a d i a t e d  r a t s  h a v e  h a d  
t h e i r  m i c r o c o a g u l a t i o n s  on  t h e  20 th  a n d  o t h e r s  on  t h e  
25 th  d a y  a f t e r  b i r t h  a n d  n o n - i r r a d i a t e d  a n i m a l s  on  t he  
17 th  or  on  t h e  25 th  day.  T h e  n u m b e r  of r a t s  in  t he  cont ro l ,  
i r r ad i a t ed ,  o p e r a t e d  a n d  o p e r a t e d  p lus  i r r a d i a t e d  g roups  
a re  g iven  in  t h e  Table .  S t u d e n t ' s  t - t e s t  h a s  been  used to  
d e t e r m i n e  t h e  s igni f icance  of d i f ferences  in  m e a n  values .  

T h e  re su l t s  a re  p r e s e n t e d  in  t h e  Table ,  in w h i c h  m e a n  
va lues  a n d  s t a n d a r d  d e v i a t i o n s  a re  g iven  for t h e  age  a n d  
b o d y  w e i g h t  of a n i m a l s  a t  v a g i n a l  opening .  

T h e  vag ina l  orifice becomes  p a t e n t  a t  a b o u t  t he  s ame  
t i m e  in con t ro l s  a n d  a n i m a l s  exposed  to  200 R. Doses of 

I r r a d i a t i o n  of Infant  F e m a l e  Rat s  w i t h  and W i t h o u t  

400 R de lay  s ign i f i can t ly  the  onse t  of p u b e r t y .  On ly  8 of 
50 r a t s  g iven  500 R h a v e  su rv ived ,  b u t  h a v e  been  too  
weak  for  t h e  mi c ro co ag u l a t i o n  of t h e  h y p o t h a l a m i c  region.  
The  occur rence  of t h e  o p e n i n g  of t h e  v a g i n a  of these  
a n i m a l s  is also s ign i f i can t ly  de l ayed  a n d  for a longer  
pe r iod  t h a n  in r a t s  g iven  400 R. 

T h e  h y p o t h a l a m i c  lesion acce le ra tes  s ign i f i can t ly  t h e  
onse t  of p u b e r t y  w h i c h  occurs  a t  t h e  lowes t  body  w e i g h t  
of all  groups .  A dose of 200 R a n d  even  more  so one  of 
400 R de lays  s ign i f i can t ly  t h e  open ing  of t h e  v a g i n a  as  
c o m p a r e d  w i t h  n o n - i r r a d i a t e d  a n i m a l s  w i th  a h y p o t h a l a -  
mic  lesion. P u b e r t y  occurs  ear l ier  in i r r ad i a t ed  a n d  oper-  
a t e d  r a t s  t h a n  in a n i m a l s  t r e a t e d  b y  i r r ad ia t ion  on ly  or  
in controls .  

Da i ly  v ag i n a l  smea r s  h a v e  been  pe r fo rmed  a f t e r  t h e  
onse t  of p u b e r t y  a n d  t h e  f i rs t  a p p e a r a n c e  of p u r e  ep i the -  
lial ceils in  t h e  vag ina l  s m e a r  recorded.  In  a m a j o r i t y  of 
i r r a d i a t e d  r a t s  w i t h  a n d  w i t h o u t  t h e  h y p o t h a l a m i c  lesion, 
t h e  v ag i n a l  s m e a r s  i nd i ca t e  a fa i r ly  r egu la r  oes t ru s  cycle  
d u r i n g  t h e  pe r iod  of obse rva t ion .  

I t  was  found  t h a t  b o t h  t ypes  of i n j u r y  w i d en ed  t h e  
m e a n  i n t e r v a l  b e t w een  t h e  occur rence  of o p e n i n g  of t h e  
v a g i n a  a n d  t h e  f i rs t  a p p e a r a n c e  of p u r e  ep i the l i a l  cells in  
t h e  smear ,  excep t  w h e n  500 I~: dose  was  appl ied .  T h e  
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w iden ing  of t he  i n t e r v a l  was  a c c o m p a n i e d  b y  a h igh  degree  
of i n d i v i d u a l  d i spers i ty .  F o r  t h a t  r eason  we h a v e  dec ided  
to  w i t h h o l d  t h e  p u b l i c a t i o n  of our  d a t a  u n t i l  more  i n f o r m a -  
t i on  is o b t a i n e d  on  a la rger  n u m b e r  of an imals .  

The effect of irradiation in infancy on the occurrence of opening of 
the vagina in rats with and without hypothalamic lesions 

No. of Age Body weight 
rats (days) (g) 

Without hypothalamic lesions 

Normal 83 44.0 -/- 4.75 108 -4- 14.1 
Irradiated with 200 R 13 43.2 4- 3.17 109 -I- 10.3 
Irradiated with 400 R 48 46.5 ± 3.96 89 4- 16.2 
Irradiated with 500 R 8 50.6 -t- 6.42 83 4- 6.9 

With hypothalamic lesions 

Non-irradiated 32 31.8 4- 4.09 55 4- 18.7~ 
Irradiated with 200 R 9 35.4 + 0.83 84 ~ 11,5 
Irradiated with 400 R 25 37.5 -t- 4.00 72 4- 11.8 

The mean and the standard deviation estimated for 27 animals. 

T h e  re su l t s  p r e s e n t e d  sugges t  t h a t  lesions in  t h e  h y p o -  
t h a l a m u s  effected t h r o u g h  m i c r o c o a g u l a t i o n  acce le ra te  
t h e  onse t  of p u b e r t y  in  t h e  t o t a l  b o d y  X - i r r a d i a t e d  r a t s  
ana logous  to  w h a t  t h e y  do in n o r m a l  an imals ,  b u t  t h a t  
t h e  exposu re  to  X - r a y s  de lays  t h e  p u b e r t y  p r o p o r t i o n a l l y  
to  t i le  dose w h e t h e r  a m i c r o c o a g u l a t i o n  h a s  been  per -  
fo rmed  or  no t .  F u r t h e r  work  on  t h e  effects  of i r r a d i a t i o n  
of t h e  h e a d  on ly  of a n i m a l s  w i t h  a n d  w i t h o u t  h y p o -  
t h a l a m i c  les ions  is in  progress .  

Rdsumd. Les r6 su l t a t s  o b t e n u s  suggSren t  q u e  la  16sion 
de  t ' h y p o t h a l a m e  p r o v o q u 6 e  p a r  la m i c r o c o a g u l a t i o n  
acc61~re l ' a p p a r i t i o n  de  la  p u b e r t 6  des r a t s  t o t a l e m e n t  
i r radi6s  au x  r a y o n s  X,  ee qu i  es t  le cas  auss i  chez  des r a t s  
n o r m a u x .  Mais  l ' a p p a r i t i o n  de  la  p u b e r t 6  es t  r e t a rd6e  
p r o p o r t i o n n e l l e m e n t  a u x  doses de r a y o n s  X appl iqu6es ,  
i n d 6 p e n d a m m e n t  de  la mic rocoagu la t ion .  

P. N. MARTINOVlTCH, O, I{. IVANIgEVId 
a n d  J.  V. MARTINOVI6 

Institute o/Nuclear Sciences 'Boris Kidrich' 
Beograd (Yugoslavia), 
6 February 1968. 

La vo ie  du p e n t o s e  p h o s p h a t e  d a n s  le m 6 t a b o l i s m e  du g l u c o s e  et  s o n  i n t e r a c t i o n  a v e c  la g l u t a t h i o n -  
r 6 d u c t a s e  d a n s  les  n o y a u x  de foie  de rat  

La  pr6sence  des e n z y m e s  du  cycle  de  l ' hexose  m o n o -  
p h o s p h a t e  duns  les n o y a u x  cel lulai res  est  t rSs con t rove r -  
s6e 1-5. Ce t te  i n c e r t i t u d e  t i e n t  ~ p lus ieurs  causes  d ' e r r e u r  
p r o v e n a n t  de  ta  m 6 t h o d e  d ' i s o l e m e n t  des  n o y a u x  (per te  
en  prot~ines ,  c o n t a m i n a t i o n  p a r  des  cel tules ent i6res  ou 
p a r  des  d6br i s  cy top l a smiques ) .  R t c e m m e n t ,  n o u s  a v o n s  
r6ussi  ~ isoler  des  n o y a u x  de  Ioie de  r a t  duns  u n  mi l ieu  
de  saccha rose  t a m p o n n 6 ,  en  u t i l i s a n t  des  t ens io -ac t i f s  p o u r  
fa i re  6c la re t  les cellules.  Ice I a i t  que  p a r  c e t t e  m6 thode ,  les 
causes  d ' e r r e u r  ci t6es c i -dessus  s o n t  61imin6es, nous  a 
inc i t6  ~ 6 tud ie r  le m 6 t a b o l i s m e  du  glucose p a r  la  vole  du  
pen to se  p h o s p h a t e  en  le c o m p a r a n t / ~  celui  de  la  f r ac t ion  
c y t o p l a s m i q u e  soluble.  Les r6su l t a t s  pr~sent6s  ici concer-  
n e n t  l ' a c t iv i t6  de la g lucose -6 -phospha te -d6shydrog~nase  
(G-6-PD) (EC 1.1.1.49) et  de la  6 -phosphog lucona te -d6s -  
h y d r o g 6 n a s e  (6-PGD) (EC 1.1.1.44) des n o y a u x  de  foie de 
ra t ,  a ins i  que  l ' i n t e r a c t i o n  de ces e n z y m e s  avec  la g lu ta -  
t h i o n - r 6 d u c t a s e  (GSSG-r6duc tase )  (EC 1.6.4.2), i n t e r ac -  
t ion  qu i  p o u r r a i t  6 t re  u n  m 6 c a n i s m e  de r 6 o x y d a t i o n  du  
N A D P H  d a n s  les n o y a u x  cel lulaires.  

L a  m 6 t h o d e  de p r 6 p a r a t i o n  des  n o y a u x  sera  d6cr i te  
d a n s  une  p u b l i c a t i o n  u l t~r ieure  ~. Les  e x t r a i t s  solubles  e t  
les h o m o g ~ n a t s  de  noyaux ,  p r6par6s  d a n s  le Tris 0,05M, 
MgCI~ 0,5 m M  (pH 7,4), n ' o n t  m o n t r 6  que  des  t r aces  
d ' a c t i v i t 6  de  G-6-PD,  p a r  la  m e s u r e  d i rec te  a u  spec t ro -  
p h o t o m 6 t r e  ( m 6 t h o d e  d6cr i te  p a r  GLOCK e t  McLEAN:),  
s ans  d o u t e  ~ cause  de  l ' i u te r f~rence  de  la  G S S G - r 6 d u c -  
t a s e  s. N o u s  a v o n s  done  mesur~  les ac t iv i t6 s  de G - 6 - P D  e t  
de  6 - P G D  ensemble ,  p a r  la  f o r m a t i o n  de  ~*CO~ ~ p a r t i r  d u  
glucose-l-~*C ou du  g l u c o s e - l - ~ C  6 -phospha t e .  Les  con-  
d i t i ons  e x p 6 r i m e n t a l e s  s o n t  d~cr i tes  d a n s  les l~gendes  des 
T a b l e a u x .  Les p ro t6 ines  son t  dos6es selon la  m 6 t h o d e  d6- 
c r i t e  p a r  F ~ s z ~  ~. 

Les  r6su l t a t s  du  T a b l e a u  I m o n t r e n t  que  les n o y a u x  de  
foie de r a t  t r a n s f o r m e n t  le glucose-1-14C en  l~COv p a r  la  
voie  o x y d a t i v e  de  l ' ac ide  6 -phosphog lucon ique .  Cepen-  
d a n t ,  l ' a c t i v i t 6  es t  p lus  for te  avec  le glucose- l - l~  C 6-phos-  
p h a t e  (exp. 2). Les e x t r a i t s  solubles  de  ces n o y a u x  ne  
c o n t i e n n e n t  que  des  t r aces  d ' h e x o k i n a s e ,  b i en  q u e  les 
a u t r e s  e n z y m e s  g lyco ly t iques  s ' y  t r o u v e n t  e n  q u a n t i t ~ s  
appr6c iab le s  6. I1 n ' e s t  done  p a s  s u r p r e n a n t  que  l ' a c t i v i t~  
nucl6ai re ,  el1 p resence  d ' A T P  e t  de  glucose-l-~4C, soi t  
faible.  Le  T a b l e a u  I m o n t r e  6 g a l e m e n t  q u e  le s u r n a g e a n t  
c y t o p l a s m i q u e  t r a n s f o r m e  I ae i l emen t  le glueose-l-14C en  
~4CO2, e t  que  l ' a c t iv i t6  es t  b e a u c o u p  p lus  fo r t e  avec  le 
glucose-l-14C 6 -phospha t e .  Avec le glucose-l-~4C c o m m e  
s u b s t r a t ,  l ' a d d i t i o n  de  n o y a u x  ~ la f r ac t i on  c y t o p l a s m i q u e  
p rovoque ,  d a n s  les cond i t i ons  de l ' exp6r ience ,  u n e  inh ib i -  
t i on  de  75% du  ~CO~ form6. U n e  tel le i n h i b i t i o n  n ' e s t  pus  
observ6e  avec  le glucose- lA4C 6 -p h o s p h a t e .  E n  suppr i -  
m a n t  I ' A T P  e t  en  a u g m e n t a n t  la  c o n c e n t r a t i o n  du  glucose- 
1-~4C 6 - p h o s p h a t e  on  ob t i en t ,  d ' u n e  pa r t ,  u n e  a u g m e n t a -  
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