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has repor ted  f inding grea t ly  increased in v ivo  incorpora-  
t ion  of t h y m i d i n e  into  the  D N A  of mouse spleen cells 
af ter  in ject ion of P H A .  In  view of the  inverse relat ionship 
observed be tween  the  an t ibody- fo rming  and DNA-syn-  
thesizing capac i ty  of i m m u n e  cells x7 cellular syn the t ic  
act ivi t ies  ins t iga ted  by  P H A  could p rove  to be incom- 
pat ib le  wi th  p roduc t ive  an t ibody .  

Studies  done by  GOWANS ls showed t h a t  in jec ted  spleen 
cells rap id ly  changed  into large pyroninophi l ic  cells which 
then  proceeded to divide in the  host. Similar  morpho-  
logical results  were obta ined  in v i t ro  by  HIRSCHItORNI* 
wi th  P H A  and wi th  specific antigen.  The  failure to pro- 
duce a G V H  react ion with  P H A - s t i m u l a t e d  spleen cells 
in v ivo  and in v i t ro  in the  present  exper iments  suggests  
t h a t  cells once s t imula ted ,  even non-specifically,  lose thei r  
ab i l i ty  to  respond to a second s t imulus  wi th  hos t  antigens.  
Thus  blast  celt t r ans fo rmat ion  m a y  be connected  wi th  
immunologic  inac t iva t ion  of the  lymphoid  cells, a 's teri le 
ac t iva t ion ' ,  as it  were, t h rough  the  media t ion  of PHA.  

Since the  G V H  react ion is achievable  only th rough  
i m m u n o c o m p e t e n t  cells, the  findings here would  suggest  
t h a t  blastogenesis  m a y  resul t  in the  p roduc t ion  of cells 
no longer  c o m p e t e n t  to  in i t ia te  this  reaction.  F u r t h e r  
s tudies in our  l abora to ry  will a t t e m p t  to explore  the  
possibi l i ty  t ha t  specific blast  t r ans fo rmat ion  m a y  also be 

p roduc t ive  of a celt i ncompe ten t  to  induce the  G V H  
react ion 2o 

Zusammen/assung. Mit Phy toh i imagg lu t in in  behande l te  
Milzzellen erwachsener  M/iuse, i iber t ragen auf  neuge- 
borene Balb/c-M~use,  16sen die e rwar te te  <(Runt-disease)) 
nicht  aus. Versuche mi t  Milzzellsuspensionen werden dis- 
kut ier t .  
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The  Effect of L=Thyroxine  on the A b s o r p t i o n  of Ca lc ium and S t r o n t i u m  

I t  is now becoming  increasingly clear  t h a t  in experi-  
men ta l  an imals  t he  absorp t ion  of ca lc ium and s t ron t ium 
is under  metabo l ic  control  a t  least  a t  2 levels in the  gastro-  
in tes t inal  t rac t .  F i r s t ly  by  the  calcium-specif ic  ac t ive  
t ransfer  process located in the  d u o d e n u m l  and secondly,  
by  a metabol ica l ly  dependen t  block which l imits  the  pas- 
sage of ca lc ium and s t ron t ium from the  lumen  of the  
lower small  in tes t ine  2,3. Bo th  these processes are depen- 
den t  on ox ida t ive  phosphory la t ion  and can be inac t iva ted  
by  cer ta in  metabol ic  inhibi tors  3,4. 

The  thy ro id  hormones  have  been shown to uncouple  
ox ida t ive  phosphory la t ion  s and a n u m b e r  of manifes ta-  
t ions of impai red  calc ium metabo l i sm have  been repor ted  
in cases of h u m a n  hype r thy ro id i sm s-9. In  v i t ro  studies of 
ca lc ium t ransfer  across eve r t ed  duodenal  sacs prepared  
f rom t r i iodo thyron ine-  or  thy ro id  s t imula t ing  hormone-  
t r ea t ed  ra ts  showed a marked  depression of the  duodena l  
ac t ive  t r anspor t  of ca lc ium 10 This  observa t ion  led to  the  
suggest ion t h a t  ca lc ium absorp t ion  m a y  be depressed in 
h u m a n  hyper thyro id i sm.  In  this repor t  i t  is shown tha t  
the  overal l  absorp t ion  of bo th  calc ium and s t ron t ium is 
in fact  increased in rats  t rea ted  wi th  thyroxil ie .  

The  exper imenta l  procedures  have  been described in 
deta i l  elsewhere TM. F e m a l e  ra ts  of the  h ighly  inbred 
Augus t  strain,  aged 6-8  weeks, were  given 1 mg  L-thy- 
roxine  s.c. for 3 days.  Af te r  fas t ing overn igh t  the  ra ts  
were g iven a single oral dose of 0.5 pCiiTCaCl, plus 0.5 
/zCissSrCI, and killed 7 h later.  Absorp t ion  was es t imated  
f rom the  a m o u n t  of each nuclide re ta ined  in the  whole 
body  less the  a m o u n t  re ta ined  in the  gas t ro- in tes t ina l  
t rac t .  

The  results  presented  in the  Tab le  show t h a t  in thy-  
rox ine- t rea ted  ra ts  there  is an  increased absorp t ion  of 
bo th  ca lc ium and s t ron t ium.  I t  is suggested t h a t  this in- 
creased absorpt ion  results  f rom inhibi t ion of the  metabol ic  
block in the  small  intestine,  due to uncoupl ing of ox ida t ive  

Effect  of L- thyroxine  on the absorp t ion  of calciunI and  s t ron t ium by  
the rat 

Treatment Percentage of dose absorbed from G.I. 
tract in 7 h 

Calcium-47 Stront iunl-85 

None a56.6-~ 2.3 (13) 26.7 ~ 1.0 (22) 

L-Thyroxine 1 mg/d 77.6 ~ 2.2 (8) 46.2 i 3.0 (17) 
for 3 days 

No. of an imals  ill brackets ,  a Mean ± s t andard  error  of tile meaii .  
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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 .  
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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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