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p h o s p h o r y l a t i o n  b y  t h y r o x i n e ,  t h u s  a l lowing  g r e a t e r  
a m o u n t s  of ca l c ium a n d  s t r o n t i u m  to  cross  t h e  i n t e s t i n a l  
wall.  

T h e  r e l a t i ve  i m p o r t a n c e  of t he  d u o d e n a l  ac t ive  t r a n s f e r  
m e c h a n i s m  a n d  t he  m e t a b o l i c  b lock  in t h e  smal l  i n t e s t i n e  
in t h e  con t ro l  of ca lc ium a n d  s t r o n t i u m  a b s o r p t i o n  is n o t  
y e t  u n d e r s t o o d .  Howeve r ,  t h e  f ac t  t h a t  t h e  d u o d e n a l  
m e c h a n i s m  is m a r k e d l y  depressed  in h y p e r t h y r o i d i s m  
whi le  overa l l  c a l c ium a n d  s t r o n t i u m  a b s o r p t i o n  is in-  
c reased  sugges ts  t h a t  t h e  m e t a b o l i c  b lock  in t h e  smal l  
i n t e s t i n e  exe r t s  t h e  g r e a t e s t  in f luence  on  t h e  a b s o r p t i o n  
of these  meta ls .  

T h e  p resence  of t h e  d u o d e n a l  ac t ive  t r a n s p o r t  m e c h a -  
n i sm  a n d  t h e  m e t a b o l i c  b lock  to  ca lc ium a n d  s t r o n t i u m  
t r a n s f e r  f rom t h e  l u m e n  of t h e  smal l  i n t e s t i n e  h a v e  n o t  
ye t  been  d e m o n s t r a t e d  in man .  However ,  if  t h e y  a re  
p r e s e n t  in  t h e  h u m a n  i n t e s t i n e  i t  seems  l ikely t h a t  ca lc ium,  

a n d  s t r o n t i u m ,  a b s o r p t i o n  will be  inc reased  in  h y p e r -  
t h y ro i d i s m .  

Rdsumd. Chez le ra t ,  l ' a d m i n i s t r a t i o n  de  L - t h y ro x i n e  
p e n d a n t  les 3 jou r s  p r 6 c 6 d a n t  u n  dosage  oral  de *~Ca e t  
8~Sr p r o v o q u e  u n e  a u g m e n t a t i o n  f r a p p a n t e  de l ' ab so rp -  
t i o n  des  isotopes.  On sugg~re q u e  c e t t e  a u g m e n t a t i o n  es t  
le r 6 s u l t a t  de  l ' i n h i b i t i o n  du  bloc  m 6 t a b o l i q u e  a u  passage  
d u  ca l c ium e t  d u  s t r o n t i u m  ~ t r a v e r s  l ' i n t e s t i n  gr~le p a r  
n o n  a s semblage  de  la  p h o s p h o r y l a t i o n  o x y d a t i v e  p a r  la 
t h y r o x i n e .  

D. M. TAYLOR 

Department o] Biophysics, Institute o] Cancer 
Research, Surrey Branch, Belmont 
(Sutton, Surrey, England), 5 January 1968. 

On the Innervation of the Prothoracic Glands in Papilio demoleus L. (Lepidoptera) 

I n n e r v a t i o n  of t he  p r o t h o r a c i c  g l ands  ha s  been  r e p o r t e d  
in  a t  l eas t  5 insec t  o rders  (Ap te rygo ta ,  O r t h o p t e r a ,  H e m i p -  
t e ra ,  Co leop te ra  a n d  Lep idop te ra ) .  B u t  in  m a n y  of t he se  
cases, t h e  o b s e r v a t i o n s  of one  i n v e s t i g a t o r  h a v e  b e e n  
c o n t r a d i c t e d  b y  those  of a n o t h e r ,  s o m e t i m e s  w i t h i n  t h e  
s a m e  species.  I n  Tenebrio molitor, for  example ,  ARVY a n d  
GABE t r e p o r t  i n n e r v a t i o n  of t h e  glands ,  SRIVASTAVA ~ 
c o n t r a d i c t s  t h e m .  I n  Hyalophora cecropia, WILLIAMS 3 h a s  
r e p o r t e d  p rofuse  i n n e r v a t i o n ,  whi le  HERMAN a n d  GILBERT 4 
f i nd  i t  ' m u c h  m o r e  d i f f icu l t  t o  get  a conc lus ive  h is to logica l  
ev idence  of t h e  same ' .  T h e  m a i n  r e a s o n  for  t he se  con-  
f l ic t ing  o b s e r v a t i o n s  h a s  b e e n  t h e  f ac t  t h a t  t h e y  a re  b a s e d  
on  gross d i ssec t ions  a lone  a n d  no  a t t e m p t  ha s  been  m a d e  
to s t a in  t he  n e r v e s  h is to logica l ly  or in si tu.  

We, therefore ,  a t t e m p t e d  to  s t a in  t h e  ne rves  in  s i tu  b y  
e m p l o y i n g  t he  i n t r a  v i t a m  l e u c o m e t h y l e n e  b lue  n e r v e  
s t a i n i n g  t e c h n i q u e  of ZACHARUK (as desc r ibed  b y  STAY 
a n d  GELPERIN 5) in  t h e  f i f th  i n s t a r  l a r v a  of Papilio 
demoleus. The  s t a i n i n g  revea l s  t h a t  t h e  p r o t h o r a c i c  g l ands  

Fig. 1. Camera-tueida diagram showing the innervation of the pro- 
thoracic gland in Papilio demoIeus, nv.a, nv.p, nv.md, anterior, 
posterior and median nerves respectively; pth.g, prothoracic gan- 
glion; pth. gl, prothoracic gland; sog.g, suboesophageal ganglion; 
t.t, tracheal trunk. 

Fig. 2. Photomicrographs of the prothoracic gland stained in leuco- 
methylene blue to show the nerve network, gLc, gland cells; n.nw, 
nerve network. Remaining lettering same as in Figure 1. 
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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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