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( S t a n d a r d  B) /ml )  h a v e  been  i n j ec t ed  i.v.. Con t ro l s  a n d  
o p e r a t e d  r ec ip i en t s  h a v e  been  sacr i f iced in g roups  of 4 
ra ts ,  0, 1, 2, 4 a n d  6 h a f t e r  t h e  i n j ec t i on  of ac t ive  p l a sma .  
E r y t h r o p o i e t i n  p l a s m a  level  h a s  b e e n  as sayed  on  pos t -  
hypox i c  p o l y c y t h e m i c  mice,  r ece iv ing  a n  a d d i t i o n a l  
t r a n s f u s i o n  (1 m l  blood,  75% to). F e  59 i n c o r p o r a t i o n  
in to  r ed  cells h a s  been  m e a s u r e d  72 h a f t e r  r ad io i ron  
in jec t ion .  Resu l t s  h a v e  been  expressed  in i n t e r n a t i o n a l  
un i t s ,  b y  reference  to  a dose response  curve ,  c o n s t r u c t e d  
w i t h  s t a n d a r d  B.  T h e  regress ion  cu rves  h a v e  been  ca lcu la t -  
ed cons ide r ing  t h e  va lues  of e r y t h r o p o i e t i n  p l a s m a  t i t r e  
a t  0 t i m e  (10 m i n u t e s  a f t e r  in jec t ion)  as 100°/0 . 

As s h o w n  in t h e  Table ,  n e p h r e c t o m y  increases  s igni i i -  
c a n t l y  t he  d i s a p p e a r a n c e  r a t e  of e r y t h r opo i e t i n .  I n  t h e  
cont ro ls ,  t h e  ha l l  life ave rages  2.0 h a g a i n s t  5.8 h in  t he  
n e p h r e c t o m i z e d  g roups  (p < 0.001). 48 h a n d  i m m e d i a t e l y  
a f t e r  u r e t e r a l  l iga t ion,  t he  ha l f  l ives  ave r age  r e spec t ive ly  
3.8 a n d  2.4 h.  T h e  ha l f  l ives  a f t e r  u r e t e r a l  l igat ion,  w h a t -  
eve r  t h e  d e l a y  b e t w e e n  s u r ge r y  a n d  in j ec t ion  of a c t i v e  
p l a sma ,  are  s ign i f i can t ly  d i f f e ren t  f rom t h e  va lues  in  t h e  
n e p h r e c t o m i z e d  groups .  T h e  va lues  f o u n d  in  t h e  con t ro l s  
a n d  in  t h e  r a t s  i n j ec t ed  i m m e d i a t e l y  a f t e r  u re t e r a l  l i ga t ion  
are  s imi lar ,  a n d  t h e  s l igh t  d i f fe rence  obse rved  is no t  
s t a t i s t i ca l ly  s igni f icant .  

The  s ign i f i can t  d i f ference obse rved  b e t w e e n  nephrec -  
t omized  a n d  u r e t e r a l  l iga ted  ra ts ,  shows  t h a t  t h e  T]2 
inc rease  is n o t  i m p u t a b l e  to  t h e  abs ence  of u r i n a r y  excre-  

t ion  of t h e  ho rmone ,  or  to  decreased  u t i l i z a t i on  r e l a t ed  to  
u remic  in tox ica t ion .  I t  is in fe r red  t h a t  r ena l  t i ssue  i tsel f  is 
i m p l i c a t e d  in t he  ca t abo l i c  d e s t r u c t i o n  of t h e  ho rmone .  
The  d i f fe rence  obse rved  b e t w e e n  t h e  d i s a p p e a r a n c e  r a t e s  
m e a s u r e d  in u r e t e r  l iga ted  g roups  0 a n d  48 h a f t e r  surgery ,  
could  be  due  to  some  a l t e r a t i o n  of r ena l  t issue,  consecu t ive  
to  t h e  severe  h y d r o n e p h r o s i s  obse rved  48 h a f t e r  u r e t e r a l  
l igat ion.  However ,  a n  a d d i t i o n n a l  role of u remic  in tox ica -  
t ion  c a n n o t  be  de f in i t e ly  excluded.  These  e x p e r i m e n t s  
p e r f o r m e d  in v ivo  agree  w i t h  resu l t s  o b t a i n e d  in v i t r o  
a n d  i m p l y  t h a t  t h e  s a m e  o r g a n  p r o d u c i n g  e r y t h r o p o i e t i n  
is also i n v o l v e d  in i t s  c a t abo l i c  des t ruc t ion ,  a m e c h a n i s m  
wh ich  is p r e s e n t l y  be ing  inves t iga t ed .  

Rdsumd. La  n 6 p h r e c t o m i e  b i l a t~ ra le  r6du i t  de  fa~on 
s ign i f i ca t ive  l ' u t i l i s a t ion  de  l ' 6 ry th ropo i~ t ine .  Cet  e f fe t  
n ' e s t  pas  dfi X l ' ab sence  d '61 imina t ion  p a r  les ur ines  ni  
l ' i n t o x i c a t i o n  ur6mique .  Ces r6su l t a t s  i m p l i q u e n t  que  le 
re in  joue  un  r61e d a n s  le c a t a b o l i s m e  de  l ' h o r m o n e .  
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Effect of nephrectomy or ureteral ligation on the T[2 of erythropoi- 
etin 

Exp. groups No Urea T]2 (h) 
experiments (mg/100 ml =L SEM) b 

Controls 4 0.33 -I- 0.05 2.0~ N.S. 
Ligation 0 h 3 0.39:1:0.03 2.4 
Nephrectomy 48 h 8 5.13 -1- 0.24 5.8 
IAgation 48 h 4 5.38 -t- 0.44 3.4~ 

,Significantly different from the other groups, p < 0.001. bUrea 
plasma level at 0 time. 
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T h e  I n f l u e n c e  of  H y p o t h e r m i a  o n  A r t h u s - P h e n o m e n o n  and L e u c o t a x i s  

I n  p rev ious  e x p e r i m e n t s  i t  h a s  been  s h o w n  t h a t  h y p o -  
t h e r m i a  p r e v e n t s  b o t h  ac t ive  a n d  pass ive  sy s t emic  a n a p h y -  
l ac t i c  shock  of gu inea -p igs l ,  L local  S h w a r t z m a n  phe -  
n o m e n o n  in  r a b b i t s  3 a n d  a n a p h y l a c t o i d  r e a c t i o n  in r a t s  
e l ic i ted  b y  d e x t r a n  or  o v a l b u m i n  4. R e c e n t  i n v e s t i g a t i o n s  
h a v e  d e m o n s t r a t e d  t h a t  pas s ive  c u t a n e o u s  a n a p h y l a x i s  
a n d  h y p e r s e n s i t i v i t y  i n d u c e d  b y  DNCB,  as wel l  as inverse  
pas s ive  A r t h u s  reac t ion ,  c an  b e  c o n s i d e r a b l y  decreased  or  
fu l ly  p r e v e n t e d  b y  cool ing t h e  a n i m a l s L  

T h e  p r e s e n t  s t u d y  gives a n  a c c o u n t  of t h e  ef fec t  of  
h y p o t h e r m i a  on  inve r se  pas s ive  A r t h u s  p h e n o m e n o n  a n d  
on  t h e  Ar thus - l i ke  r eac t ion  i n d u c e d  b y  t he  lysosomes  of 
P M N  leucocytes .  I n  a d d i t i o n  re su l t s  a re  r e p o r t e d  a b o u t  
l eucocy te  m i g r a t i o n  a p p l y i n g  d i f f e r en t  l euco tac t i c  a g e n t s  
- to  v a r i o u s  b o d y  t e m p e r a t u r e s .  

Material and method. I nve r s e  pass ive  A r t h u s  r eac t i on  
was  i n d u c e d  in  n o r m o t h e r m i c  a n d  h y p o t h e r m i c  gu inea-  
pigs.  2 m g  of o v a l b u m i n  were  g iven  i n t r a j u g u l a r l y ;  t h e n  
a f t e r  a 15 m i n  i n t e r v a l  200 tzg a n t i o v a t b u m i n  r a b b i t  7- 
g lobu l in  were  i n t r a c u t a n e o u s l y  in jec ted .  To  e l ic i t  A r t h u s -  

l ike reac t ion ,  lysosomes  were p r e p a r e d  f rom r a b b i t ' s  
l eucocytes  acco rd ing  to t h e  m e t h o d  of COr~N a n d  HIRSCH e 
a n d  i n j ec t ed  i n to  n o r m o t h e r m i c  a n d  h y p o t h e r m i c  r a b b i t s  
a n d  gu inea-p igs  i n t r a c u t a n e o u s l y  (50-70  t~gN). 

T h e  fol lowing l euco tac t i c  a g e n t s  were a d m i n i s t e r e d  i n to  
t he  dorsa l  sk in  of n o r m o t h e r m i c  a n d  h y p o t h e r m i c  r a b b i t s  : 
E. coli 0111 e n d o t o x i n ,  1 %  casein,  0 .1% glycogen  a n d  1% 
W i t t e  pep tone .  I n  o rde r  to  i n d u c e  h y p o t h e r m i a ,  t h e  

I T. SZIL.~GYI, L. KOCS.~R and F. GYuI.A L Acta physiol, hung. 8, 
393 (1955). 
L. KENZTYOS, T. NZILAGYI, B. CSABA and H. CSERNY.~NSZKY, Ac- 
ta physiol, hung. 14, 177 (1958). 

a T. SZILAGYI, L. KOCSkR and H. CSERNY~NSZKV, Acta mierobiol. 
hung. J, 327 (1956). 

4 T. SZIL.I6YI, B. CSABA and E. SZAB6, Acta physiol, hung. 20, 145 
(1961). 
T. SZILAGVl, H. CSERNYkNSZKY, S. IMRE and M. WEter, Acta mi- 
crobiol, hung. 16, 363 (1969). 
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Fig. 1. Inverse passive Arthus reaction elicited 
in the skin of the guinea-pig at different body 
temperatures (6 h after eliciting the reaction). 
Half thick section (1500A); toluidine-blue 
staining. × 900. 

l i gh t l y  a n a e s t h e t i z e d  a n i m a l s  were  cooled w i t h  ice bags.  
B o t h  colonic a n d  sk in  t e m p e r a t u r e  were s u b s e q u e n t l y  
t a k e n  b y  m e a n s  of a t h e r m i s t o r  t h e r m o m e t e r .  B y  t a k i n g  
excis ions f rom t h e  sk in  of t h e  an imals ,  h i s to logica l  inves-  
t i ga t i ons  were  also pe r fo rmed .  

Results and discussion. Accord ing  to  our  e x p e r i m e n t s  
in  h y p o t h e r m i c  an imals ,  t h e  size of t h e  r eac t i on  area,  as  
well  as  t h e  i n t e n s i t y  of t h e  reac t ion ,  dec reased  w i t h  t h e  
lower ing  of t h e  b o d y  t e m p e r a t u r e  a n d  a t  20-22°C no  
inverse  pass ive  A r t h u s  p h e n o m e n o n  deve loped  6. Accord-  
ing to  t h e  h is to logica l  s tudies ,  in  n o r m o t h e r m i c  guinea-  

Fig. 2. Arthus-like reaction induced by lysosome preparation. Half 
thick section from the skin of normothermic and hypothermic rab- 
bits. (6 h after eliciting the reaction). Toluidine-blue staining. × 900. 

pigs  t h e  i n t e n s i v e  P M N  leucocy te  a c c u m u l a t i o n - - t h a t  is 
t y p i c a l  in  inverse  pass ive  A r t h u s  p h e n o m e n o n - - m a r k e d l y  
dec reased  (a t  25-30°C colonic t e m p e r a t u r e )  or  was  t o t a l l y  
a b s e n t  (below 25°C) in  h y p o t h e r m i c  cond i t i ons  (F igure  1). 

GOLUB a n d  SPITZNAGEL ~ could  p ro d u ce  w i t h  lysosome 
g ranu le s  of t h e  i so la ted  P M N  leucocy tes  a n  A r t h u s - l i ke  
p h e n o m e n o n .  T h e  resu l t s  of o u r  e x p e r i m e n t s  showed  t h a t  
in  cooled guinea-p igs  a n d  r a b b i t s  t h e  i n t e n s i t y  of t h e  
A r t h u s - l i k e  r e a c t i o n  decreased  w i t h  t h e  lower ing  of t h e  
b o d y  t e m p e r a t u r e  a n d  a t  20-22°C no  r e a c t i o n  deve loped .  
T h e  h is to logica l  spec imen  p r o v e d  t h a t  a t  t h e  l a t t e r  t e m -  
p e r a t u r e  t h e  l eucocy te  m i g r a t i o n  t o t a l l y  fa i led to  deve lop  
(Figure  2). 

Af t e r  s t u d y i n g  t h e  resul ts ,  i t  is cons ide red  t h a t  t h e y  
m u s t  b e  a p p r e c i a t e d  as a genera l  p h e n o m e n o n :  h y p o -  
t h e r m i a  i n h i b i t s  t h e  l euco tax i s  of al l  types .  I n  o rde r  to  
p r o v e  t h i s  a s s u m p t i o n ,  va r ious  l euco tac t i c  a g e n t s  were 
a d m i n i s t e r e d  to  r abb i t s .  I t  was  e n d o t o x i n  a n d  case in  s 
t h a t  a p p e a r e d  as  t h e  m o s t  e f fec t ive  of all. As a r e su l t  i t  
was  cons ide red  t h a t  a t  20-22°C no  l eucocy te  m i g r a t i o n  
could  be  obse rved  (Figure  3). 

BRYANT et  al. 9, b y  e x a m i n i n g  l eucocy te  m i g r a t i o n  in  
v i t ro ,  conc luded  t h a t  t h e  process  reaches  i t s  h i g h e s t  level  
a t  40°C a n d  w i t h  t h e  lower ing  of t h e  t e m p e r a t u r e  t h e  
l eucocy te  m i g r a t i o n  co n s i d e r ab l y  decreases  in  t h e  cap i l l a ry  
tube .  Since WARD a n d  BECKER TM f o u n d  t h a t ,  in  t h e  chemo-  
t a c t i c  r e sponse  of t h e  n e u t r o p h i l s  es terase ,  e n z y m e s  p l a y  
a n  i m p o r t a n t  role ;  i t  is e v i d e n t  t h a t  t h e i r  a c t i v i t y  d e p e n d s  
on  t e m p e r a t u r e .  

O u r  e x p e r i m e n t s  give a c l ea rcu t  p roof  t h a t  h y p o t h e r m i a  
i n h i b i t s  in  v ivo  t h e  effect  of b o t h  c o m p l e m e n t  d e p e n d e n t  ix 
( a n t i g e n - a n t i b o d y  complex ,  endo tox in ,  glycogen)  a n d  
c o m p l e m e n t  i n d e p e n d e n t  ( lysosomal  ca t ion -p ro t e in ,  ca- 
sein, W i t t e  pep tone )  l euco tac t i c  agents .  

Zusammen[assung. E s  w u r d e  a n  K a n i n c h e n  u n d  Meer-  
s c h w e i n c h e n  fes tges te l l t ,  d a b  A r t h u s - P h / i n o m e n  u n d  
L e u c o t a x i s  d u r c h  A b k i i h l u n g  v e r h i n d e r t  w e r d e n  k 6 n n e n .  
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Fig. 3. Examination of the leucotaetic effect of casein in the skin of 
rabbits at different body temperatures (6h). Half thick section, tolui- 
dine-blue staining. × 900. 
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