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n a c h  A t r o p i n  die depresso r i sche  W i r k u n g  be ider  K 6 r p e r  
w i e d e r  in E r s c h e i n u n g  t r i t t .  Es  h a n d e l t  s ich desha lb  bei  
de r  U m k e h r  de r  A l u d r i n b l u t d r u c k s e n k u n g  d u r c h  Pilo-  
k a r p i n  (und a n d e r e  p a r a s y m p a t h i s c h  e r r egende  S u b s t a n -  
zen} wohl  n i ch t  um einen spez i f i schen  E f t e k t  des  Pi lo-  
k a r p i n s  (und a n d e r e r  p a r a s y m p a t h i s c h  e r r e g e n d e r  Sub-  
s t anzen)  auf  die A l u d r i n b l u t d r u c k s e n k u n g ;  v i e l m e h r  
zeigt  s ich  b ier  n u t  an e i n e m  Sonder ta l l ,  dal3 p a r a s y m -  
p a t h i s c h  e r r egende  S u b s t a n z e n  die  R e a k t i o n s w e i s e  s y m -  
p a t h o m i m e t i s c h e r  K 6 r p e r  veHindern  k 6 n n e n : .  Ob dabe i  
p a r a s y m p a t h i s c h e  N e r v e n s t r u k t u r e n  be te i l ig t  s ind,  l~13t 
s ich zurze i t  w e n i g s t e n s  n i ch t  beweisen .  H. I<ONZETT 

P h a r m a k o l o g i s c b e s  I n s t i t u t  de r  Univers i t~ , t  I nns -  
b ruck ,  den  19. Mai  1948. 

S u m m a r y  

The  depresso r  ac t ion  of smal l  doses  of ad rena l ine  on 
t h e  b lood  p re s su re  (B.P.) of t h e  d e c a p i t a t e d  ca t  m a y  be  
abo l i shed  by  p r e t r e a t m e n t  w i t h  p i loca rp ine ;  a t r o p i n e  
res to res  t he  or ig inal  dep res so r  ac t ion .  The fall in B .P .  
due  to  ad rena l ine  a f t e r  e r g o t a m i n e  once more  becomes  an 
inc rease  w h e n  p i loca rp ine  has  been  g iven  earl ier .  A f t e r  
a t r o p i n e  a fall in B.P .  again  occurs.  This  ef fect  of pilo- 
ca rp ine  a n d  a t r o p i n e  on a depresso r  r e sponse  has  a l r e ady  
been  desc r ibed  in t h e  case of A lud r ine  (N- i sopropy l -nor -  
adrenal ine)  b y  FROMH~RZ. 

1 R. J. S. McDOWALL, J. Physiol. lOG I (1947). 

Lymphocytopenic Reaction after 
Glucose Administration in Thymectomized Rats 

A d m i n i s t r a t i o n  of  g lucose  causes  a decrease  of 
l y m p h o c y t e s  in t h e  blood.  

WISEMANN and AKEROY'D 1 Iirst showed that carbohydrate- 
rich diets cause an involution of lymphatic tissue and a lympho- 
cytopenic reaction in the Mood. FRE~XN and EL~AOJ:~ ~ showed 
that glucose administered per os causes lymphocytopenia and that 
this reaction is absent in adrenaleetomized animals (ELMADJIa~, 
Fa~MAN and P:~cusZ). I t  was supposed that lI-oxygencorticoster- 
one, which also has a lymphoeytopenic action (DovcH~RTY and 
Vtmz~) ~, is produced by the adrenal cortex and causes this resuIt. 

I t  is well  k n o w n  t h a t  a f t e r  a d r e n a l e c t o m y  a hype r -  
t r o p h y  of t h e  t h y m u s  occurs,  whiIe,  a f t e r  in jec t ion  of 
ce r t a in  a d r e n a l  cor t ica l  s t e ro ids  t h e  t h y m u s ,  on t h e  
c o n t r a r y ,  a t roph ies .  I t  s e e m e d  the re fo re  poss ib le  t h a t  
t h e  l y m p h o c y t o p e n i c  r eac t ion  m i g h t  be  c o n n e c t e d  w i t h  
t h e  a c t i v i t y  of t h e  t h y m u s .  T h e  t h y m u s  c a n n o t  be 
looked  on s imp ly  as a l y m p h a t i c  organ.  Too m a n y  
fac t s  are  k n o w n  t h a t  seem to  i nd ica t e  a specif ic  i n t e rna l  
s ec r e to ry  f u n c t i o n  of th is  organ .  I t  is sti l l  n o t  be l i eved  
b y  m a n y  t h a t  t h y m o c y t e s  are  l y m p h o c y t e s .  An  an ima l  
a f t e r  t h y m e c t o m y  is the re fo re  not s imp ly  an  an ima l  
d e p r i v e d  of a p a r t  of i ts  l y m p h a t i c  t issue.  

VVe the re fo re  s t u d i e d  whe the r ,  a f t e r  t h y m e c t o m y ,  
t h e r e  is stil l  a l y m p h o c y t o p e n i c  r eac t ion  a f t e r  g lucose 
a d m i n i s t r a t i o n .  

Our method was the same as that of ELMADJIAN~ FREEMAN~ and 
l?iscvs (1946) a. Rats of 200 g body weight from the Institute's 
stock were used. Blood was taken from the tail of the animals after 

1 B. K1WISEMAN and J. I-I. AKEROYD, Arch. Path. 25, 75~ (1938). 
2 H. FREEMAN aud F. ELMADJI~.51, J, Clin. Endocrinology 6, 

66s (1946). 
a F. ELMADJIAN, H.  FREEMAN, and G. PlSCUS, Endocrinology 37, 

47 (1945); 39, 293 (1946). 
a T. F. DOUGUERTY and A. WrotE, Endocrinology 35, 1 (1944). 
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warming in water (46°C) for I--1 ~ rain. The animals were not tied 
and not narcotized. They showed little or no excitement. Leucocytes 
were counted according to BORKER with 25 mm a of blood. The cells 
in 4 mm a of the chamber were counted. For differentiation of 
lymphoeytes 600 white Mood corpuscles were counted. Blood sugar 
was estimated by the HAOEDORN and JENSEN method, with the 
modification of CsI~ and J,:~:Asz:. 

R a t s  were  t h y m e c t o m i z e d  w h e n  15-21 days  old. 
This  was  p e r f o r m e d  over  6 g e n e r a t i o n s  s. F o r  t hese  
e x p e r i m e n t s ,  an ima l s  of t h e  2 -a a n d  4 u: t h y m e c t o m i z e d  
gene ra t i ons  were  used.  T h e r e  were  no  d i f fe rences  be- 
t w e e n  these  genera t ions .  

L y m p h o c y t e  c o u n t s  w i t h o u t  glucose,  t o  con t ro l  how 
c o n s t a n t  these  va lues  are, were  m a d e  in Series  I on 7 
t h y m e c t o m i z e d  ~ ra t s  of t he  4th t h y m e c t o m i z e d  genera-  
t ion,  38--48 days  o ld ,  w i th  8 0 - 1 0 2  g b o d y  weight ,  and  
in Series  I I  on 8 n o r ma l  ~) ra t s  of equal  age and  we igh t  
(90--103 g). 
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These  con t ro l  e x p e r i m e n t s  (Fig. 1) show t h a t  only  
ve ry  s l ight  d i f fe rences  (be tween  100- -90%)  in  the  
l y m p h o c y t e - c o u n t  occur  d u r i n g  a 3-hour  per iod,  
w i t h o u t  glucose a d m i n i s t r a t i o n .  

I n  t h e  n e x t  series, t h e  an ima l s  were  f a s t ed  for 24 
hours ,  t h e n  b lood was  t a k e n  and  i m m e d i a t e l y  there -  
a f t e r  I cm~ - -  in big an imal s  2 cm ~ - -  of 50 % glucose was  
g iven by  s t o m a c h  tube .  

Series  I I I :  7 t h y m e c t o m i z e d  d' of t h e  4 TM t h y m e c t o m -  
ized genera t ion ,  53--65 days  old, w i t h  132--184 g b o d y  
weigh t ,  were  g iven  I cm 3 50% glucose a n d  

Series  I V :  9 n o r m a l  ~ 53--65 days  old, w i t h  86--161 g 
b o d y  weight ,  also rece ived  1 cmz 50 % glucose.  

As Fig.  1 shows,  in b o t h  g roups  t h e  l y m p h o c y t e  
c o u n t  dec reased  to  a b o u t  70% of i ts  or ig inal  va lue  in 
1-- 3 hours .  

Series  V :  6 t h y m e c t o m i z e d  ~ of t h e  2 nd t h y m e c t o m -  
ized gene ra t i on ,  10--11 m o n t h s  old, w i t h  190--220 g 
b o d y  weigh t ,  were  g iven  2 cm z 50 % glucose,  a n d  
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1 L. CSXK and A. JuHAsz, Biochem. Z. 185, 420 (1927). 
Details will he published later from this Institute. 
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Series V I :  8 n o r m a l  9 of e q u a l  age  a n d  1 9 0 - 2 3 5  g 
b o d y  w e i g h t  were also g iven  2 cm a 5 0 %  glucose.  B lood  
s u g a r  was  also e s t i m a t e d .  

Fig.  2 shows  t h e  m e a n  va lues .  B lood  s u g a r  i nc reased  
f rom t h e  in i t i a l  v a l u e  ( =  100) to  121 or  1 3 5 %  respec-  
t i v e l y  a n d  was  s t i l l  i nc r ea sed  a f t e r  3 hours .  L y m p h o c y t e s  
dec rease  to  7 0 %  of t h e  i n i t i a l  v a l u e  ( =  100) a f t e r  30 
m i n u t e s  a n d  to  6 4 - - 5 6 %  a f t e r  2 - 3  hours .  T h e r e  is no  
d i f f e rence  b e t w e e n  t h y m e c t o m i z e d  a n d  n o r m a l  an ima l s ,  

T h e  l y m p h o c y t o p e n i c  r e a c t i o n  is of a b o u t  t h e  s a m e  
m a g n i t u d e  as  in  t h e  e x p e r i m e n t s  of ELMADJIAN, 
FREESIAN, a n d  P i N c o s  (1946) 1. T h e r e  is n o  d i f fe rence  
in  t h e  l y m p h o c y t o p e n i c  r e a c t i o n  b e t w e e n  n o r m a l  a n d  
t h y m e c t o m i z e d  a n i m a l s .  T h u s  t h e  t h y m u s  does  n o t  
t a k e  a n y  p a r t  in  t h e  dec rease  oI t h e  l y m p h o c y t e s  a f t e r  
g l u c o s e  a d m i n i s t r a t i o n .  

I n  r a t s  of 38- -48  d a y s  old, w i t h  9 0 - - 1 0 3 g  b o d y  
we igh t ,  t h e  t h y m u s  is 150 m g  a n d  0 - 2 2 0 %  of b o d y  
w e i g h t ;  M r e a d y  in  240 d a y s  o ld  r a t s  w i t h  200 g b o d y  
w e i g h t  t h e  i n v o l u t i o n  of t h e  t h y m u s  is m a r k e d ,  i t s  
w e i g h t  is a b o u t  140 nag (or less!) a n d  o n l y  0 . 0 5 %  of 
b o d y  weigh t .  I t  was  t h e r e f o r e  poss ib le  t h a t  t h e s e  age  
g r o u p s  m i g h t  s h o w  differences ,  w h i c h  h o w e v e r  was  n o t  
t h e  case.  F u r t h e r ,  t h e  a b s e n c e  of t h e  l y m p h o c y t o p e n i c  
r e a c t i o n  a f t e r  a d r e n a l e c t o m y ,  w h e n  t h e  t h y m u s  is 
h y p e r t r o p h i c ,  c a n n o t  be  r e l a t e d  to  a f u n c t i o n  of t h e  
t h y m u s ,  s ince  t o t a l  a b s e n c e  of t h y m u s  does  n o t  in-  

f luence  t h i s  r eac t ion .  A. SAss-KoRTSkK 2 a n d  O. V o a T  

Phys io log ica l  L a b o r a t o r y ,  U n i v e r s i t y  of Basle ,  J u n e  1, 
1948. 

Zusammen/assung 
Die L y m p h o c y t o p e n i e  n a c h  Glukose in j  e k t i o n  w u r d e  bei  

t h y m e k t o m i e r t e n  R a t t e n  u n t e r s u c h t :  E i n  U n t e r s c h i e d  
gegen i ibe r  n o r m a l e n  T i e r e n  w u r d e  h i e rbe i  n i c h t  g e f u n d e n .  

1 E. ELMADJIAN, H. FREEMAN, and G. PI~cus, Endocrinology 37, 
47 (1945); 39, 293 (1946). 

'2 Stipendiat of the University, Paediatric Clinic, Budapest. 

Methodik.  Die S c h w e l l e n s t r o m d o s i s  w u r d e  n a c h  d e m  
V e r f a h r e n  yon  SCHEMINZKV ~ b e s t i m m t .  Die  jewei l ige  
V e r s u c h s t e m p e r a t u r  w u r d e  d u r c h  Einf t i l len  e n t s p r e c h e n d  
vo rgew~t rmten  L e i t u n g s w a s s e r s  in  die D u r c h s t r 6 m u n g s -  
w a n n e  bis  zu e iner  in  a l ien  V e r s u c h e n  k o n s t a n t e n  \Vas-  
s e r s t a n d s h 6 h e  e inges te l l t .  Die S t r o m d o s i s  w i r d  in  6 = 
/~A/mm 2 a n g e g e b e n .  Die  D a u e r  de r  S t r o m e i n w i r k u n g  
w / i h r e n d  e ine r  S c h w e l l e n b e s t i m m u n g  b e t r u g  3 0 - 4 5  Se- 
k u n d e n .  

Ergebnisse. 1. D u r c h  dieses V e r f a h r e n  w i r d  Ii ir  die 
T e m p e r a t u r a b h A n g i g k e i t  de r  S c h w e l l e n s t r o m d o s i s  fol- 
gendes  E r g e b n i s  g e w o n n e n  (Mi t t e lwe r t e  f iber  6 V e t -  
suche)  : 

Versuchstemperatur Schwellenstromdosis in d 

5 ° C 1,00 4- 0,05 
10 ° C 1,26 rt= 0,03 
15 ° C 1,75 ~_ 0,10 
20 ° C 2,07 ! 0,08 
25 ° C 1,87 ± 0,04 
30 ° C 1,45 j -  0,12 

D u r c h  g r a p h i s c h e  D a r s t e l l u n g  d ieser  "Werte in  e i n e m  
K o o r d i n a t e n s y s t e m  nf i t  de r  T e m p e r a t u r  als  Absz i s se  u n d  
de r  S c h w e t l e n s t r o m d o s i s  als  O r d i n a t e  wi rd  e ine  K u r v e  
v o m  T y p u s  d e r  u m g e k e h r t e n  K e t t e n l i n i e  e r h a l t e n ,  wie  
sic fiir die T 6 m p e r a t u r a b h ~ n g i g k e i t  v e r s c h i e d e n e r  b io-  
log i scher  Vorg / inge  b e k a n n t  i s t  2. Diese  F u n k t i o n  i s t  i n  
b e z u g  a u f  die de r  m a x i m a l e n  S c h w e l l e n s t r o m d o s i s  zuge-  
o r d n e t e n  T e m p e r a t u r  yon  20~C a s y m m e t r i s e h .  

2. W i r d  die T e m p e r a t u r  des  XYasserbads k o n s t a n t  ge- 
h a l t e n  u n d  das  ze i t l iche  I n t e r v a l l  zwi schen  zwei D u r c h -  
s t r 6 m u n g e n  verkf i rz t ,  so t r i t t  y o n  e i n e m  gewissen  zei t -  
l i chen  A b s t a n d  a n  e in  A b s i n k e n  de r  S c h w e l l e n s t r o m -  
dosis  bei  a u f e i n a n d e r f o l g e n d e n  D u r c h s t r 6 m u n g e n  a u f ;  
dieses ze i t l iehe  I n t e r v a l l  is t  v o n  de r  V e r s u c h s t e m p e r a t u r  
abh / ing ig .  Der  V e r l a u f  d e r a r t i g e r  V e r s u c h e  be i  15°C is t  
in  Abb ,  1 da rges te l l t .  O f f e n b a r  genf ig t  im  Fal le  des Ab-  
s i nkens  de r  Schwel le  der  Z e i t a b s t a n d  zwischen  d e n  auf-  
e i n a n d e r f o | g e n d e n  D u r c h s t r 6 m u n g e n  n icht ,  u m  die Ri ick-  

[3ber die Temperaturabhfingigkeit 
d e r  G a l v a n o n a r k o s e  b e i  F r ~ i s c h e n  

Bei  a b s t e i g e n d e r  D u r c h s t r S m u n g  m i t  G l e i c h s t r o m  
w e r d e n  F r 6 s c h e  in e inen  Z u s t a n d  de r  N a r k o s e  (~Gal-  
vanonarkose)~)  ve r se t z t~ ;  be i  15ngerer  D a u e r  d e r s e l b e n  
(5--10 M i n u t e n )  ge l ing t  es, a m  Z e n t r a l n e r v e n s y s t e m  sol- 
che r  Tiere  e ine A b n a h m e  des R u h e p o t e n t i a l s  u m  e t w a  
50 % u n d  des A z e t y l c h o l i n g e h a l t s  u m  20- -60  % (je n a c h  
de r  D u r c h s t r 6 m u n g s d a u e r  u n d  de r  S t r o m d i c h t e )  n a e h -  
zuwe i sen  I. D iese lben  V e r X n d e r u n g e n  s ind  i m  Z u s t a n d  
de r  W' / i rmenarkose  zu b e o b a c h t e n  2. W e n n  de r  V e r m i n -  
d e r u n g  des  A z e t y l e h o l i n g e h a l t s  u n d  des R u h e p o t e n t i a l s  
e ine  ursXchl iche  B e d e u t u n g  ftir den  E i n t r i t t  de r  Gal-  
v a n o -  u n d  W~Lrmenarkose z u z u s c h r e i b e n  ist ,  wie n a c h  
d iesen  V e r s u c h s e r g e b n i s s e n  a n g e n o m m e n  wurde ,  so 
mfit3ten die S c h w e l l e n s t r o m d o s i s  ffir d e n  E i n t r i t t  d e r  
G a l v a n o n a r k o s e  u n d  die E r h o l u n g s z e i t  n a c h  d e r  Gal -  
v a n o n a r k o s e  e ine  c h a r a k t e r i s t i s c h e  T e m p e r a t u r a b h f i . n -  
g igke i t  zeigen.  Z u m  N a c h w e i s  so lcher  Z u s a m m e n h A n g e  
w u r d e n  in  d e n  M o n a r c h  O k t o b e r  u n d  N o v e m b e r  a n  
Ranae esculentae y o n  40--  60 g K 6 r p e r g e w i c h t  d ie  i m  fol- 
g e n d e n  m i t g e t e i l t e n  V e r s u c h e  d u r c h g e f i i h r t .  

1 F. SCHEMINZKY, Pflfigers Arch. 237, 273 (1936); Vgl. auch 
Exper. 3, 169 (1947). 

1 F. HOBBIGER und G. ~'~TERNER, Arch.int. Pharmacodyn., 76, 229 
(194s). 
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Abb. 1. Abhfingigkeit der Schwellenstromdosis vom Zeitintervall 
zwischen den DurchstrSmungen. Versuchstemperatur 15 o C. 

Ordinate: Anderung der Schwellenstromdosis in % des Ausgangs- 
wertes. Abszisse: Zeitintervall zwischen den Durchstr6mungen. 

a 2 Minuten, b 2 Min. 30 Sek., c 1 Mira, 
d I Min. 30 Sek. und ffir ....... 10 Minuten. 

(Kurve c zeigt ein Ansteigen der Schwelle entsprechend der yon 
SCtIEMINZKY (4) nachgewiesenen Erregbarkeitssteigerung umnittel- 

bar naeh Ende der Galvanonarkose.) 

1 F. SCItEMINZKY u.a., Pflfigers Arch. 2,13, 1 (1940). 
2 E. JANISCIt, Pfl(igers Arch. 209, 414 (19~5). 


