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shown  b y  ORD and  STOCKEN 4, One of t h e  l a rges t  a c c u m u -  
la t ions  is of d e o x y c y t i d i n e  w h i c h  ha s  b e e n  s h o w n  b y  
PARIZEK et al. ~ to  be  exc re ted  in u r ine  in d i r ec t  p r o p o r t i o n  
to  ionizing rad ia t ion .  

The  h o r m o n a l  i n h i b i t i o n  of mi tos is  b y  cor t i cos te ro ids  
20 

as a resu l t  of r a d i a t i o n  sugges t s  t h a t  cor t i sone  is a n  ad -  
j u v a n t  to  r a d i a t i o n  in  a c h i e v i n g  t h i s  end  a n d  exogenous  10 
cor t i sone  used  in t r e a t i n g  t he  r a d i a t i o n  s y n d r o m e  shou ld  
n o t  d e t r a c t  f r om t h e  t h e r a p e u t i c  r a d i a t i o n  effect .  0 

A n i m a l s  w i t h  i n t a c t  a d r e n a l s  t o l e r a t e  r a d i a t i o n  b e t t e r  t 
as s h o w n  b y  m a n y  workers ,  b u t  t h i s  s t u d y  d e m o n s t r a t e s  I -lO 
cons ide r ab ly  less nuc l ea r  d e g e n e r a t i o n  in  n o r m a l  r a t s  t h a n  
in t hose  ad rena l ec tomised .  ~ -20 

My thanks are due to Professor J. S. MITCHELL for advice and ~ -30 
encouragement, to Dr. K. A. MUNnAY, University of Southampton 
for facilities and kindness during part of this work and to Miss ~ -~0 
N. BURR for histological assistance, ~a 

j .  T.  HEMINGWAY '~ ~, -50 

Department o/ Radiotherapeutics, University o/ Cam- ~ -Ga 
bridge, December 1, 1958. 
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Rdsumd ~ -8g 

L a  vi tesse  de r6gfin6rat ion du  foie chez  le r a t  sur r6na l -  
ectomis6,  irradi6,  es t  compar6e  ~t celle du  r a t  n o r m a l  rad io-  
p ro t fg~ ,  af in  d ' 6 t a h l i r  si 1~ s f c r6 t ion  des co r t i cos t f ro ides  
es t  en  p a r t i e  r e sponsab le  de l ' i n h i b i t i o n  de la mi tose  pro- 
voqu6e  p a r  la  r ad ia t ion .  

Dans  le p r6sen t  t r ava i l ,  il es t  d 6 m o n t r 6  que  le r a t  sur-  
r6na lec tomis6  poss~de une  v i tesse  de mi tose  q u a t r e  lois 
sup~r ieure  ~ celle du  r a t  no rma l ,  e t  ceci malgr~  d ' i m p o r -  
t a n t s  d6g&ts caus6s  au  foie p a r  la  r ad i a t i on .  

4 M. G. ORn and L. A. STOCKEN, Biochem. biophys. Acta 29, 201 
0958). 

6 j .  PARlZEK, M. ARIENT, Z. DIENSTBIER, and J.  SKODA, Nature 
lse, 721 (1958). 

A C o n t r i b u t i o n  o n  t h e  M o d e  o f  A c t i o n  of  D 860 

F r o m  m a n y  r epo r t s  i t  is k n o w n  t h a t  h y p o g l y c a e m i c  
su lphony lu rea  c o m p o u n d s  are  inef fec t ive  in d e p a n c r e a t i s e d  
dogs, rabbi t s ,  ra ts ;  t o a d s  a n d  m a n ,  in  r a b b i t s  a n d  r a t s  
w i th  severe a l loxan  d iabe tes ,  a n d  in some severe  forms of 
h u m a n  d iabe tes .  These  fac t s  s u p p o r t  t h e  h y p o t h e s i s  w h i c h  
expla ins  t he  m e c h a n i s m  of t he  ac t ion  of h y p o g l y c a e m i c  
s u l p h o n y l u r e a  c o m p o u n d s  in t e r m s  of s t i m u l a t i n g  the  b e t a  
cells of the  islets of LANGERHANS to  increased  insu l in  
secre t ion ~, or  b y  e n h a n c i n g  t he  ac t ion  of e n d o g e n o u s  in-  
sul in ~,~. Diabe t i c  an imals ,  however ,  do  differ  f rom n o r m a l  
no t  on ly  in t he  absence  of be ta-ce l l s  b u t  also in a h igh  
glucose c o n c e n t r a t i o n  in  t h e  ex t r ace l l u l a r  f luid.  I n  t h e  
p re sen t  p a p e r  we are  the re fo re  conce rned  w i t h  t he  p rob -  
lem of t he  effect  of D 860 on  i n t a c t  r a t s  w i t h  h y p e r -  
g lycaemia  induced  b y  t h e  exogenous  a d m i n i s t r a t i o n  of 
glucose. 

Method. VV'istar r a t s  were  used, we igh ing  200-300 g a n d  
fed on  a s t a n d a r d  diet ,  c o n t a i n i n g  25% pro te in ,  20% fa t  
a n d  55% c a r b o h y d r a t e  (LARsE~'S diet) .  H y p e r g l y -  
caemia  was induced  b y  s u b c u t a n e o u s  a d m i n i s t r a t i o n  of 

1 A. LOUBATI~;RES, Ann. N, Y. Acad, Sci. 71, 192 (1957). 
2 F. FRAWLEY, S. SEGAL~ M, M. CAMUS, and J, FOLEY, Ann. N. Y. 

Aead. Sci. 71, 81 (1957). 
3 A. MIRSKY, G. PERISUTI, and R. JiNxs, Proc. Soe. exp. Biol. 

Med. 91,475 (195fi). 

glucose, 180 mg/100  g of b o d y  weight ,  spaced  ove r  20 m i n  
in te rva l s ,  in  t h r e e  f r ac t iona l  doses. I n  o rder  to  a v o i d  a n y  
u n co n t ro l l ab l e  loss of glucose in  t h e  ur ine ,  t h e  u re te r s  were 
l iga ted  b i l a t e r a l l y  u n d e r  e t h e r  a n a e s t h e s i a  1 h before  t h e  
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Fig. 1.-Percentage changes in blood sugar levels in rats with a 
normal initial value (104.7 ± 5'26* and 103.4 4- 4-86 mg% after a 
single intravenous injection of 0.2 u. insulin, and an intravenous 
injection of 150 mg D 860/per kg body weight). * S.E. of mean. 

e x p e r i m e n t  was  begun .  2 h a f t e r  t h e  l a s t  dose of glucose,  
phys io log ica l  sa l ine  was  g iven  i n t r a v e n o u s l y  to  t h e  f i rs t  
g roup  (5 an ima l s ) ;  t o  t h e  second  g roup  (5 an imals )  0-2 
u. in su l in  (Novo) /kg  of  b o d y  w e i g h t  was  g iven ;  to  t h e  
t h i r d  g roup  (6 an imals )  we a d m i n i s t e r e d  150 m g / k g  D 860 
(Artosin,  Boehr inger )  as sod ium sa l t  i n t r a v e n o u s l y .  To  t h e  
f o u r t h  g roup  (6 a n i m a l s ) ,  insu l in  0-2 u. p lus  D 860 150 
m g / k g  of b o d y  w e i g h t  was  g iven  i n t r a v e n o u s l y .  I n  two  
groups  of i n t a c t  r a t s  (7 an imals )  w i t h  a n o r m a l  b lood  
sugar  level, we t e s t ed  t h e  h y p o g l y c a e m i c  ac t ion  of insu l in  
a n d  D 860. Blood  suga r  was  e s t i m a t e d  b y  a mod i f i ca t i on  
of t h e  Somogyi -Nelson  m e t h o d  (FRANK a n d  KIRBERGER, 
1950). 

Results. Changes  of t h e  b lood sugar  level  a f t e r  a single 
dose of 0-2 u. i n su l in /kg  b o d y  w e i g h t  or 150 m g  D 860 are 
s h o w n  in  F igu re  1. T h e  m a x i m u m  decrease  in  t h e  b lood 
suga r  level  a f t e r  insu l in  occurs  a f t e r  ha l f  a n  hour ,  a n d  sub-  
s e q u e n t l y  i t  r e t u r n s  s lowly to  t h e  in i t ia l  level.  Af te r  t h e  
a d m i n i s t r a t i o n  of D 860 t h e  b lood  suga r  level  decreases  b y  
4 5 % ;  t h e  fall  in  b lood  suga r  sti l l  be ing  m a r k e d  a n d  
s t a t i s t i ca l ly  s ign i f i can t  (P  < 0.001) 5 h a f t e r  in jec t ion .  
F igu re  2 shows  t h e  p e r c e n t a g e  ch an g es  in  b lood  suga r  
levels  a f t e r  a glucose load.  I n  r a t s  w i t h  a n o r m a l  b lood  
sugar ,  D 860 caused  a d r o p  in b lood  s u g a r  of 45%.  I n  
a n i m a l s  w i t h  a n  in i t ia l  h y p e r g l y c a e m i a ,  t h e  s a m e  dose 
leads  to  a s lowing  d o w n  of t h e  r a t e  of r e t u r n  to  n o r m a l  
va lues .  5 h a f t e r  t h e  a d m i n i s t r a t i o n  of D 860, t h e  b lood  
s u g a r  level  is 108% h i g h e r  t h a n  in  t h e  g r o u p  a f t e r  i n j ec t ion  
of phys io log ica l  sal ine.  A single dose of 0-2 u.  in su l in /kg  
b o d y  we{ght in  a n i m a l s  w i t h  a n  in i t ia l  h y p e r g l y c a e m i a  
leads  to  a more  r ap id  r e t u r n  of t h e  Mood s u g a r  to  no rma l .  
T h e  changes  of t h e  b lood suga r  level  a f t e r  t h e  admin i s -  
t r a t i o n  of insu l in  a n d  D 860 is p rac t i ca l ly  t h e  same  as 
a f t e r  insu l in  alone.  T h e  b lood  suga r  va lue  a f t e r  5 h in  the  
D 860 g roup  was  357 ± 61.1 m g %  ; in  t h e  con t ro l  g roup  
164 ~ 36.8 r a g % ;  in  t h e  insu l in  g roup  127 ± 21.6 m g % ;  
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a n d  in t he  g roup  g iven  insu l in  a n d  D 860 134 4- 19.2 r ag%.  
T h e  di f ference of m e a n  of t he  D 860 g roup  as c o m p a r e d  
w i t h  o t h e r  g roups  is s t a t i s t i ca l ly  s ign i f i can t  (P  = 0-02, 
P < 0.02, P < 0.01). 
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Fig. 2.--Percentage changes in blood sugar levels in rats after a 
glucose load with initial hyperglycaenfia (480 4- a6.% ,102 :t: 29.7, 
504 =I= 34-6, 466 :t: 30.1 mg%) and a single intravenous injection of 
physiological saline, 0"2 u. insulin, 150 mg D 860, 0-2 u. insulin plus 

150 mg D 860 (per kg body weight). 

Discussion. H y p e r g l y c a e m i a  caused  b y  t he  admin i s -  
t r a t i o n  of glucose leads to  d e g r a n u l a t i o n  of t he  b e t a  cells 
of t h e  panc rea s  w i t h i n  15 ra in  ~, w h i c h  is genera l ly  r ega rded  
as a n  i n d i c a t i o n  of inc reased  ac t iv i ty .  F r o m  our  exper i -  
m e n t s ,  i t  is a p p a r e n t  t h a t  D 860 d id  n o t  p o t e n t i a t e  t h e  
ef fec t  of e n d o g e n o u s  insul in .  I t  is f u r t h e r  obv ious  t h a t  
u n d e r  these  e x p e r i m e n t a l  cond i t i ons  no  p o t e n t i a t i o n  of 
t h e  e f fec t  of exogenous  insu l in  occurs.  T h e  ' p a r a d o x i c a l '  
e f fec t  of D 860 is m a r k e d  in a s ingle dose w h i c h  c a n n o t  be  
r e g a r d e d  as toxic .  The  m e c h a n i s m  of th i s  effect  ha s  so far  
n o t  been  e luc ia ted  a n d  will be i n v e s t i g a t e d  in t he  fu ture .  

I t  appears ,  however ,  t h a t  t h e  changes  in c a r b o h y d r a t e  
m e t a b o l i s m  a f t e r  t h e  a d m i n i s t r a t i o n  of D 860 a n d  re la ted  
c o m p o u n d s  d e p e n d  to a g r ea t  e x t e n t  on  t he  a c t u a l  m e t a -  
bol ic  s t a t e  of t he  o r g a n i s m  a n d  on  t h e  func t iona l  a c t i v i t y  
of p e r i p h e r a l  t i ssues  a n d  t h e  l iver.  F r o m  ou r  expe r imen t s ,  
i t  also a p p e a r s  t h a t  t he  inef fec t iveness  of oral  a n t i d i a b e t i c s  
in d i abe t i c  a n i m a l s  m a y  be  due  to  h y p e r g l y c a e m i a  per se. 
U n d e r  these  c i r cums tances ,  we found  t he  effect  of insu l in  
a n d  D 860 d i s t i n c t l y  d i f ferent .  

T. BRAUN, B. MOSINGER, and  V. KUJALOV,~ 

Institute o/Human Nutrition, Physiological Department, 
Prague (Czechoslovakia), January 79, 1959. 

Zusammen/assung 

Es  wird  au f  die U n w i r k s a m k e i t  v o n  D 860 bei  R a t t e n  
h ingewiesen ,  be i  d e n e n  2 h v o r  V e r a b r e i c h u n g  von  D 860 
H y p e r g l y k a e m i e  d u r c h  p a r e n t e r a l e  V e r f t i t t e r u n g  yon  Glu-  
kose  h e r v o r g e r u f e n  wurde.  Die H y p o t h e s e  wi rd  ausgespro-  
chen,  dass  H y p e r g l y k a e m i e  e ine r  de r  F a k t o r e n  sein k6nn t e ,  
die die U n w i r k s a m k e i t  des S u l p i m n y l h a r n s t o f f e s  bewi rken .  

C. A. PETERSON, Proc. Soc. exp. Biol. Med. 70, 352 (1949). 

H o r m o n a l e  Bee in f lus sung  des  Stof fwechse l s  
bei C a r e i n u s  raaenas  

Versch i edene  A u t o r e n  s t e l l t en  lest ,  dass  bei K r e b s e n  die 
Gr6sse  des S a u e r s t o f f v e r b r a u c h e s  in d en  e inze lnen  P h a s e n  
des  H~tu tungszyklus  v e r s ch i ed en  ist.  E rgebn i s se  a n  e in igen 
K r e b s a r t e n  lassen d a r a u f  schliessen,  dass  in  d e n  neu ro -  
s ek re t o r i s ch  t ~ t i g en  Zellen des X - O r g a n e s  d e r  Augens t i e l e  
e in  h ~ u t u n g s v e r h i n d e r n d e s  H o r m o n  geb i lde t  u n d  in d en  
S inusdr f i sen  gespe icher t  wird. N a c h  A u g e n s t i e l e x s t i r p a t i o n  
zeigen s ich  vorze i t ige  Hi~utungen ; in e in igen F'~llen wurde  
zugle ich ein Ans t i eg  des S a u e r s t o f f v e r b r a u c h e s  b e o b a c h t e t .  
Die b i s h e r  g e f u n d e n e n  R e s u l t a t e  waren  j e d o c h  z u m  Tel l  
r e c h t  un t e r sch i ed l i ch  (DARCH 1, SCUDAMORE 2, BLISS 3,4, 
SCHEER u n d  SCH~EERS). 

Die e r w ~ h n t e n  U n t e r s u c h u n g e n  lassen n i ch t  e i n d e u t i g  
e r k e n n e n ,  ob  die E r h S h u n g  des S a u e r s t o f f v e r b r a u c h e s  un-  
m i t t e l b a r ,  das  he i ss t  d u r c h  die Augens t i e l exs t i rpa t ion ,  
ode r  d u r c h  e inen  Ans t i eg  de r  Bewegungsak t iv i t~ i t  w ~h ren d  
des  H X u t u n g s v o r g a n g e s  b e d i n g t  ist. D a r u m  w u r d e n  a n  
Carcinus maenas, an  d e n e n  meines  Wissens  noch  ke ine  der-  
a r t i g e n  U n t e r s u c h u n g e n  du rchge f f i h r t  w u rd en ,  zur  KI$- 
r u n g  de r  h o r m o n a l e n  Verh~ l tn i s se  wei tere  E x p e r i m e n t e  
g e m a c h t .  
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Abb. 1 Der Einfluss von Augenstielextrakten auf die Sauerstoffauf- 
nahme yon Carcinus maenas (Injcktion+}. jeder Punkt der Kurve 

entspricht einer Messung. 

Der  S a u e r s t o f f v e r b r a u c h  de r  Versuchs -  u n d  Kon t ro l l -  
t ie re  w u r d e  h a l b s t i i n d i g  n a c h  de r  M e t h o d e  yon  WINKLER 
b e s t i m m t .  Die Tiere w u r d e n  bei  e i n e r T e m p e r a t u r  yon  
12°C geha l t en .  N a c h  F e s t s t e l l u n g  de r  n o r m a l e n  D u r c h -  
s c h n i t t s w e r t e  d u t c h  m e h r e r e  Messungen  w u r d e n  die Ver-  
s u c h s t i e r e  m i t  E x t r a k t e n  aus  Augens t i e t en  u n d  die Kon-  
t ro l l t i e re  m i t  Seewasser  in j iz ier t .  E i n  Versuchsbe i sp ie l  
b r i n g t  die fo lgende g r a p h i s c h e  D a r s t e l l u n g  (Abb.  1). Wie 
h i e r a u s  e r s ich t l i ch  ist,  s enk te  die I n j e k t i o n  y o n  Augen-  
s t i e l e x t r a k t e n  d en  Sauers to f fbedar f .  Die zu gle icher  Zei t  
m i t  Seewasser  i n j i z i e r t en  Kon t ro l l t i e r e  h ingegen  ve t -  

1 p. DARCH, Biol. France Betg, 78, 40 (1944). 
z H. H. SCUDAMORE, Physiol. Zoot. 20, 187 (1947). 
a D. E. BLIss, Anat. Rec. 11t, 5112 (1951). 
4 D. E. BLISS, Biol. Bull. 104,275 (1953). 
5 B. T, SCHEER und M. A. R. SCHEER, Pubbl. Staz. Zool. Napoli 

25, 419 (1954). 


