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m i g h t  be  t h e  n a t u r a l  f ac to r  which ,  in  h e m o r r h a g e ,  in- 
duces  t he  d a m a g e  of b o t h  t h e  cor t ica l  c i r cu la t ion  a n d  of 
t he  g l o m e r u l a r  func t ion .  The  m e c h a n i s m  a s s u m e d  is a 
f u n c t i o n a l  d i s t u r b a n c e  of t h e  t h i c k  s e g m e n t  of t h e  a scend-  
ing  l i m b  in  t h e  loop of Henle .  

W e  m u s t  e m p h a s i z e  t h a t  m e d u l l a r y  c i r cu la t ion  in r a t s  
is more  a c t i v e  t h a n  in o t h e r  species~,~% 

E f f e k t  is t  eine v e r m i n d e r t e  B l u t v e r s o r g u n g  de r  g~ussern 
Markzone .  
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Zusammen/assung. Es  wird  eine d u r c h  B l u t u n g  und  
h~tmorrhag ischen  Schock  h e r v o r g e r u f e n e  i n t r a r e n a l e  Neu-  
v e r t e i t u n g  de r  D u r c h b t u t u n g  besch r i eben .  De r  wesen t l i che  

x6 G. DEUTSCtI and O. DREICIH.tNGER, Fiziologia norm. patol, lO, 
417 (1964). 

Nephrectomy and Anaphylactoid Edema 

I t  is k n o w n  t h a t  c e r t a i n  o rgans  p l a y  a n  i m p o r t a n t  role 
in  t he  f o r m a t i o n  of a n a p h y l a c t o i d  e d e m a  (AE).  R e m o v a l  
of t h e  ad rena l s  increases  x whi le  b o t h  exc lus ion  of t h e  
insu la r  a p p a r a t u s  ~ a n d  h y p o p h y s e c t o m y  a,a p r e v e n t  t h e  
d e v e l o p m e n t  of t he  AE.  On t h e  basis  of our  ear l ier  exper i -  
m e n t s  we a s s u m e d  t h a t  t h e  l ddneys  m a y  p a r t i c i p a t e  in 
t h e  genesis of t he  AE.  Therefore ,  in  t h e  p r e s e n t  exper i -  
m e n t s  we w a n t e d  to  e x a m i n e  w h e t h e r  t he  A E  can  be 
in f luenced  b y  n e p h r e c t o m y  in ra ts .  

T h e  e x p e r i m e n t s  were ca r r i ed  o u t  on  female  a lb ino  r a t s  
of  t h e  s ame  s t r a i n  weigh ing  150-165 g. Local  a n d  genera l -  
ized A E  were  i n d u c e d :  b y  s u b p l a n t a r  in j cc t ion  of d e x t r a n  
(900 # g  I n t r a d e x  in 0.1 ml), b y  i.p. a d m i n i s t r a t i o n  of 
d e x t r a n  (120 m g / k g  b o d y  weight )  a n d  of egg w h i t e  (25% 
in phys io log ica l  sa l ine  g iven  in a dose of 1 ml /100 g b o d y  
weigh t ) .  T h e  changes  of t h e  v o l u m i n a  of t h e  h i n d  paws  
were m e a s u r e d  b y  a m e t h o d  us ing  d i s p l a c e m e n t  of m e r c u r y  
90 a n d  120 m i n  fol lowing t he  a p p l i c a t i o n  of t h e  e d e m a -  
p r o d u c i n g  agents .  T h e  degree  of i n h i b i t i o n  p r o d u c e d  b y  
t h e  m a n i p u l a t i o n s  was expressed  as % of t h e  con t ro l  
va lue .  N e p h r e c t o m y  a n d  t he  s h a m  o p e r a t i o n  were  ca r r i ed  
o u t  in  h e x o b a r b i t a l - N a  a n a e s t h e s i a  (50 m g / k g  b o d y  
w e i g h t  i.v.) 24 h before  t h e  expe r imen t s .  

N e p h r e c t o m y  inh ib i t s ,  24 h a f t e r  r e m o v a l  of t h e  k idneys ,  
t h e  e d e m a - i n d u c i n g  effect  of d e x t r a n  g iven  s.c. i n to  t h e  
h i n d  paws  b y  67%,  whi le  t h e  s h a m  o p e r a t i o n  on ly  pro- 
duces  a n  11% inh ib i t i on .  N e p h r e c t o m y  also i nh ib i t s  to  
a b o u t  t h e  s ame  e x t e n t  (65 ~ )  t h e  effect  of c o m p o u n d  48/80 
i n j ec t ed  in to  t h e  h i n d  paws  (25/~g in  0.1 ml), however ,  i t  
does  n o t  in f luence  t he  e d e m a  f o r m a t i o n  evoked  b y  sub-  
p l a n t a r  i n j ec t i on  of 5 -HT ( se ro ton in -c rea t in ine  su lpha te ,  
5 # g  in 0.1 ml). T a b l e  I. 

T h e  genera l ized  A E  induced  b y  d e x t r a n  is suppressed  
b y  n e p h r e c t o m y  to  a n  e x t e n t  of 71% a n d  in t he  case of 
t h e  a d m i n i s t r a t i o n  of egg w h i t e  t h e  i n h i b i t i o n  is 77% as 
c o m p a r e d  w i t h  t h e  con t ro l  va lues .  T h e  s h a m  o p e r a t i o n  
causes  on ly  a m o d e r a t e  i n h i b i t i o n  (14%) of t h e  d e x t r a n  
i n d u c e d  genera l ized  A E  (Table  I I ) .  

I n s u l i n  increases  in  n o r m a l  a n i m a l s  5 a n d  res to res  in  
d i abe t i c  r a t s  2 t h e  ef fec t  of a g e n t s  i n d u c i n g  AE.  I n  o u r  
e x p e r i m e n t s  insu l in  (4 I U  s.c.;  10 t i m e s  crys ta l l ized ,  
g lucagon-free ,  N o v o  6 a d m i n i s t e r e d  s i m u l t a n e o u s l y  w i t h  
d e x t r a n  c o u n t e r a c t s  t h e  i n h i b i t i n g  effect  of n e p h r e c t o m y .  
I n  t h e  i n s u l i n - t r e a t e d  an imal s ,  b i l a t e ra l  n e p h r e c t o m y  
resu l t s  in  a 38% i n h i b i t i o n  of t he  genera l ized  A E  on ly  
(see T a b l e  I I ) .  

T h e  f a s t i ng  b lood  suga r  levels a n d  t he  b lood  p ressures  
m e a s u r e d  in n e m b u t a l  a n a e s t h e s i a  do n o t  differ  in  
n e p h r e c t o m i z e d  a n i m a l s  f rom t h e  con t ro l  va lues .  Th e  

b lood  u rea  n i t r o g e n  (BUN)  is 103 4- 19 m g  in  100 ml  
blood.  Beside  t h e  e l e v a t i o n  of t h e  B U N  t h e r e  a re  no  
cons iderab le  changes  in b lood  c o n s t i t u e n t s  24 h fol lowing 
n e p h r e c t o m y  L 

I n  add i t ion ,  a cco rd ing  to  our  p r e l i m i n a r y  obse rva t i ons ,  
n e p h r e c t o m y  inhib i t s ,  to  a n  e x t e n t  of 85%,  t h e  fo rma l in  
i n d u ced  i n f l a m m a t i o n ,  too, whi le  t h e  s h a m  o p e r a t i o n  in- 
creases  the  ef fec t  of fo rmal in  co n s i d e r ab l y  (by 20%).  

T h e  m e c h a n i s m  of t h e  A E  is n o t  ye t  c leared.  A m e d i a t o r  
role was  a t t r i b u t e d  to  h i s t a m i n e  a n d  5 -HT s. As t h e  edema-  

Table I. The volume of hind paws in ml before (A) and 90 rain 
after (B) the local administration of edema producing agents 

Treatment VoL of the Inhibition 
(No. of hind paws in mt in % of 
experiments) control value 

Dextran, A 0.398 ~ 0.006 
control (20) B 0,665 ~ 0.027 - 

Dextran, sham A 0.383 ~ 0.014 
operation (10) B 0.620 i 0,018 11 ---~ 0.2 

Dextran, A 0.393 :~: 0.004 
nephrectomy (10) B 0.485 :~ 0.010 67 < 0.001 

Compound48/80, A 0,410 ~ 0,006 
control (15) B 0.593 t 0,027 - 

Compound48/80, A 0.398 q- 0.025 
nephreetomy (10) B 0.463 4- 0.042 65 < 0.001 

5-HT, A 0.396 :t: 0.005 
control (15) B 0.538 :t: 0.050 - 

5-HT, A 0.374 4- 0.018 
nephrectomy (t0) B 0.504 ± 0.020 9 0.5 > P > 0.2 
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Table II. The volume of hind paws in ml before (A) and 120 min 
after (B) i.p. administration of edema producing agents 

Treatment Vol. of the Inhibition 
(No. of hind paws in ml in % of 
experiments) control value 

P 

Dextran, A 0.408 4- 0.016 
control (40) B 0.609 4- 0.046 - 

Dextran, sham A 0.401 4- 0.016 
operation (20) B 0.574 4- 0.015 14 ~ 0.05 

Dextran, A 0.402 4- 0.018 
nephrectomy (20) B 0.461 4- 0.051 71 ~ 0.001 

Dextran, A 0.381 4- 0.018 
nephreetomy, B 0.506 4- 0.044 38 < 0.001~ 
insulin (20) 

Egg white, A 0.394 -V 0.010 
control (20) B 0.544 :[: 0.060 - 

Egg white A 0.382 4- 0.014 
nephrectomy (10) B 0.415 4- 0.023 77 <: 0.001 

a Compared with the nephrectomized group. 

evok ing  ef fec t  of 5 -HT r e m a i n s  n e a r l y  u n a l t e r e d  a f t e r  
n e p h r e c t o m y ,  i t  m a y  be  supposed  t h a t  t h e  suscep t ib i l i t y  
of p e r i p h e r a l  r ecep to r s  to  t h e  m e d i a t o r  s u b s t a n c e s  does  
n o t  change .  W e  suppose  t h a t  t h e  i n h i b i t i o n  deve lops  in 
a n  ear l ie r  p h a s e  of t h e  e d e m a - p r o d u c i n g  processes.  

T h e  e l e v a t i o n  of t h e  B U N  p r o b a b l y  does n o t  p l a y  a role  
in  t h e  p r e v e n t i o n  of t h e  AE,  as  s h o w n  in  o u r  e x p e r i m e n t s  
in  w h i c h  u r e a  a d m i n i s t e r e d  i.p. i n  a dose  of 200 m g / k g  
b o d y  w e i g h t  was  n o t  ab le  to  p r e v e n t  t h e  f o r m a t i o n  of AE.  

Zusammen]assung. N e p h r e k t o m i e  h e m m t  bei  R a t t e n  
die A u s b i l d u n g  des loka len  sowie des genera l i s i e r t en  A n a -  
phy lak to id -C)dems  e rheb l ich .  Die  W i r k u n g  der  lokal  in-  
j i z i e r t en  S u b s t a n z  48/80 wi rd  ebenfa l l s  g e h e m m t ,  wgl l rend  
d e r  E f f e k t  des in  die P fo te  v e r a b r e i c h t e n  Se ro ton ins  un-  
ve r / i nde r t  b le ib t .  I n s u l i n  a n t a g o n i s i e r t  d en  H e m m u n g s -  
e f fek t  d e r  N e p h r e k t o m i e .  
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Inhibition of the Morphogenesis of the Otoliths in the Chick Embryo in the Presence of  C a r b o n i c  

Anhydrase Inhibitors 

T h e  o to l i t h s  in  t h e  ch ick  a re  composed  of ca l c ium 
c a r b o n a t e  in  t h e  fo rm of ca lc i te  ~ a n d  of a n  o rgan ic  m a t r i x  
w h i c h  is f o r m e d  in  la rge  p a r t  of  acid m u c o p o l y s a c c h a -  
r ides  2,3 a n d  of p r o t e i n  w h i c h  does  n o t  h a v e  t h e  classical  
co l lagen s t r u c t u r e  a. 

T h e  o to l i t h s  b e g i n  to  d i f f e r en t i a t e  in  t h e  ch ick  a t  a b o u t  
t h e  f i f th  d a y  of i n c u b a t i o n .  T h e  m o d e  in  w h i c h  t h e i r  
m o r p h o g e n e s i s  is a c t u a t e d  is s t i l l  obscure .  A u t o r a d i o -  
g r aph i c  o b s e r v a t i o n s  ~ h a v e  r evea l ed  a precoc ius  local iza-  
t i on  a n d  a n  a c t i v e  t u r n o v e r  of 4~Ca a t  t h e  level  of t h e  
e n d o l y m p h a t i c  sac a n d  of t h e  pa r s  infer ior  of t h e  l a b y r i n t h  
w h i c h  gives r ise to  t h e  sacculus  a n d  t h e  lagena .  

Th i s  p a p e r  r epo r t s  t h e  resu l t s  of e x p e r i m e n t s  s-9 con-  
d u c t e d  w i t h  s u l p h o n a m i d e s  w h i c h  are  specific i n h i b i t o r s  
of ca rbon ic  a n h y d r a s e .  

Material and methods. The  fol lowing s u l p h o n a m i d e s  
were used : a c e t a z o l a m i d e  (2-ace ty lamino-1 ,  3, 4 - th iad i -  
azo le -5 - su lphonamide) ,  d i c h l o r p h e n a m i d e  ( l -3 -d i su lpha -  
myl -4-5  d ich lo robenzene) ,  e t h o x y z o l a m i d e  (6-e thoxy-  
b e n z o t h i a z o l e - 2 - s u l p h o n a m i d e )  a n d  n e p t a z a n e  (5-acetyI-  
im ino -4 -me thy l -A  ~-1, 3, 4 - th i ad i azo l ine -2 - su lphonamide ) .  

T h e  s o d i u m  sa l t  of a c e t a z o l a m i d e  a n d  d i c h l o r p h e n a m i d e  
( lyophi l ized)  were  d isso lved  in  d o u b l e  d is t i l led  w a t e r  a n d  
phys io logica l  so lu t ion  respec t ive ly ,  e t h o x y z o l a m i d e  a n d  
n e p t a z a n e  were  d isso lved  in  d i m e t h y l s u l p h o x i d e  (F luka) .  
T h e  con t ro l s  were i n j e c t e d  w i t h  d o u b l e  d is t i l led  wate r ,  
phys io log ica l  so lu t ion  a n d  d i m e t h y l s u l p h o x i d e .  T h e  ex- 
p e r i m e n t a l  a n d  con t ro l  so lu t ions  were  i n j ec t ed  i n to  t h e  
egg a l b u m e n  on  t h e  f o u r t h  d a y  of i n c u b a t i o n  (Lillie 
s tage  231°), a s tage  a t  w h i c h  t h e  m o r p h o g e n e s i s  of t h e  
o to l i ths  ha s  n o t  in i t i a t ed ,  b u t  w h i c h  i m m e d i a t e l y  p receeds  
t he  i n i t i a t i o n  of ac t ive  t u r n o v e r  of 45Ca a t  level  of t h e  
m e m b r a n o u s  l a b y r i n t h .  

Accord ing  to  CONTI an d  MILIO 11 0.01 m l  of t h e  so lu t ions  
were  in jec ted .  T h e  e m b r y o s  were  f ixed a t  d i f f e ren t  s t ages  
d u r i n g  d e v e l o p m e n t  in  n e u t r a l  fo rmal in ,  t h e  h e a d s  were  
e m b e d d e d  in  p a r a f f i n  a n d  sec t ions  were  t r e a t e d  w i t h  t h e  
P A S  r e a c t i o n  or  were  s t a i n e d  w i t h  a l c i a n - P A S  1~. 

Results. T h e  resu l t s  of t h e  v a r i o u s  e x p e r i m e n t s  a re  
r e p o r t e d  in  t h e  Table .  T h e  doses  i n d i c a t e d  in  t h e  T a b l e  
a re  t h o s e  w h i c h  d id  n o t  h a v e  a h i g h  tox ic  a c t i o n ;  t h e  
m o r t a l i t y  was  o n l y  a l i t t l e  h i g h e r  t h a n  t h a t  r e p o r t e d  for  
the  con t ro l s  b y  CONTI a n d  1V[ILIO it.  

A n  e x a m i n a t i o n  of t h e  T a b l e  shows t h a t  t h e  s u b s t a n c e s  
used cause  a n  a l t e r a t i o n  in t h e  o to l i ths  only,  in w h i c h  
m o r p h o g e n e s i s  is i n h i b i t e d  in m o s t  cases. 

T h e  m a c u l a r  e p h i t h e l i u m  is n o r m a l  as  are  t h e  o t h e r  
s t r u c t u r e s  of t h e  m e m b r a n o u s  l a b y r i n t h  (cristae,  maculae ,  
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