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seen a t  1580 cm ~ in t he  complex  m i g h t  arise f rom a 
un ion ized  NH~ group.  The  iden t i f i ca t ion  of t he  COOH 
b a n d s  a t  1730 cm -1 etc., h a s  been  m a d e  b y  e x a m i n i n g  
t h e  spec t r a  of amino -ac id  hydroch lo r ides  wh ich  h a v e  t h e  
s t r u c t u r e  COOI-I RCO NHa+ C1 -s.  

The  fol lowing changes  are obse rved  for t he  complexed  
chlorani l .  The  c a r b o n y l  b a n d  a p p e a r i n g  in t he  free fo rm 
a t  1695 c m  -1 is sh i f t ed  to 1630 cm -1, t h e  C = C  s t r e t c h  
b a n d  a t  1575 cm -1 d isappears .  I den t i cM b e h a v i o u r  ha s  
been  obse rved  in t he  I R - s p e c t r u m  of t h e - c h a r g e - t r a n s f e r  
comp lex  fo rmed  b e t w e e n  h y d r o q u i n o n e  and  chloraniU.  

The  sh i f t  of t he  c a r b o n y l  b a n d  to  1630 cm -~ a n d  t he  
d i s a p p e a r a n c e  or sh i f t  of t h e  C = C  b a n d  is a t t r i b u t e d  to 
cha rge  d o n a t i o n  in to  a n  a n t i - b o n d i n g  o r b i t a l  of t he  
ch loran i l  wh ich  causes  a lower ing  of b o n d  order  a n d  hence  
of f r equency  of v i b r a t i o n  of these  bands .  I t  h a s  the re fo re  
been  conf i rmed  t h a t  t he  amino -ac id  ch lo ran i l  complexes  
show all  t h e  f ea tu res  of t h e  classic charge  t r a n s f e r  com-  
p lex  i nc lud ing  a colour  change  w h i c h  is a p p a r e n t  in  t h e  
solid complex  b u t  no t  in  so lu t ion  8 where  t he  concen t r a -  
t ion  is v e r y  m u c h  lower a n d  t h a t  t h e  amino -ac id  is p r e sen t  
in  t h e  complex  in t h e  non -zwi t t e r ion i c  form. These  obser-  
v a t i o n s  also exp la in  t he  v e r y  sIow f o r m a t i o n  of these  
complexes  in  so lu t ion  as ove r  t he  p i t  r ange  used, 4 to  
9, t h e  a m o u n t  of un ion ized  a m i n o  g roup  p r e s en t  in 
equ i l ib r ium is v e r y  smal l  indeed.  T he  fac t  t h a t  i n t e r a c t i o n  
r a t e  increases  as t h e  p H  increases  is also e x p l a i n e d  b y  
t he  p resence  of more  un ion ized  a m i n o  group  a t  t he  
h ighe r  p H  ~. 

The  b o n d i n g  in t he  amino-ac id  complexes  m u s t  ar ise  
f rom the  d o n a t i o n  of a lone-pa i r  (n) e lec t ron  on  t he  
n i t r ogen  of t h e  un ion ized  a m i n o  g roup  to  t he  chlorani l .  

P a r t i c u l a r l y  i n t e r e s t i ng  is t he  f ac t  t h a t  t he  2 a r o m a t i c  
amino-ac ids ,  t r y p t o p h a n  a n d  t y ro s in  b e h a v e  as n -e l ec t ron  
donors  and  no t  as a -e l ec t ron  donors .  This  m i g h t  h a v e  
i n t e r e s t i ng  biological  consequences  as lone -pa i r  (n) elec- 
t rons  are fa i r ly  wide ly  d i s t r i b u t e d  in  biological  sys t ems  
and  in cons ider ing  e lec t ron  t r a n s p o r t  or charge  t r a n s f e r  
sys tems,  lone pa i r  e lec t rons  shou ld  no t  be  exc luded  as 
possible  p a r t c i p a n t s ,  even  in the  nea r  v i c in i ty  of a-elec- 
t rons .  

Zusammen/assung. Die I R - S p e k t r e n  der  K o m p l e x e  v o n  
Aminos~Lure m i t  Chlorani l  zeigen, dass  zwischen A m i n o -  
s~ure  in e iner  n i c h t  zwi t t e r ion i schen  F o r m  u n d  Chtoran i l  
k lass ische E l e k t r o n e n - D o n a t o r - A k z e p t o r - K o m p l e x e  ge- 
b i lde t  werden .  Die a r o m a t i s c h e n  Aminos~turen wi rken  
als n - E l e k t r o n e n d o n a t o r e n .  
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Renal Medullary Hypertonicity and the Pathogenesis of Acute Renal Failure 

The  p r e s e n t  s t u d y  was  des igned  to  e v a l u a t e  a poss ible  
role of r ena l  m e d u l l a r y  h y p e r o s m o l a r i t y  in  t h e  develop-  
m e n t  of a c u t e  r e n a l ' f a i l u r e  as p roduced  in  r a t s  b y  t he  
in jec t ion  of h u m a n  m e t h e m o g l o b i n  a n d  sod ium ferro- 
cyan ide  1. 

Diuresis  was  i nduced  in  160-200 g ma le  C F E  r a t s  b y  
rep lac ing  t h e i r  d r i n k i n g  w a t e r  w i t h  5% glucose solut ion.  
P i g m e n t  n e p h r o p a t h y  was induced  b y  t he  m e t h o d  of 
)/[ASON et  al. 1. 48 h a f t e r  m e t h e m o g l o b i n  and  fe r rocyan ide  
in j ec t ion  t he  lef t  k i d n e y  of each  r a t  was  weighed.  The  
we igh t s  of d iuresed  a n d  of con t ro l  an i m a l s  were c o m p a r e d  
us ing  t h e  s t u d e n t  t - tes t  to  eva lua t e  s t a t i s t i ca l  s ignif icance.  

I n  t he  f i rs t  e x p e r i m e n t  r a t s  were d iuresed  for  5 days  
before  i n d u c t i o n  of t h e  r ena l  lesion. T he  re su l t ing  d a t a  
are  in  Tab le  I. I n  a s e c o n d  series, g roups  of r a t s  were 
severa l ly  d iuresed  for 12, 48, 72 a n d  120 h before  in jec t ion  
w i t h  m e t h e m o g l o b i n - f e r r o c y a n i d e  solut ion.  Rep r e sen t a -  
t i ve  d a t a  are  in  Tab le  I I I .  His to logica l  sect ions  of k idneys  
were examined .  

R a t s  t r e a t e d  w i t h  s u s t a i n e d  diures is  h a d  s ign i f i can t ly  
l i gh t e r  k idneys  t h a n  did  con t ro l  an ima l s  (Tables I a n d  II) .  
All r a t s  g iven  5% glucose to  d r i n k  showed  h igh  ur ine  
o u t p u t  (Table  I I I )  b u t  k i d n e y  e n l a r g e m e n t  cha rac t e r i zed  
all  g roups  n o t  t r e a t e d  w i t h  su s t a ined  diuresis.  Inc rease  in 
k i d n e y  w e i g h t  caused  b y  m e t h e m o g l o b i n - f e r r o c y a n i d e  
in j ec t ion  cor re la tes  closely w i t h  i m p a i r m e n t  of r ena l  
f unc t i on  a n d  w i t h  t he  degree  of h is to logica l ly  d e m o n -  
s t r ab le  r ena l  d a m a g e  S. Also, t he  h e a v y  k idneys  showed  
ex tens ive  cas t  fo rmat ion ,  i n t e r s t i t i a l  r o u n d  cell inf i l t ra-  
t ion  and  t u b u l a r  h y d r o p i c  changes .  These  d a t a  the re fo re  

show t h a t  p ro longed  diuresis,  r a t h e r  t h a n  diures is  per  se, 
is necessa ry  to  p r o t e c t  r a t s  f rom deve lop ing  p i g m e n t  
n e p h r o p a t h y ,  and  ind ica t e  t h a t  r a t e  of u r ine  was n o t  
t h e  p r o t e c t i n g  factor .  

LEVITIN e t  al. 3 descr ibed  a c o n t i n u i n g  fal l  in  r ena l  
m e d u l l a r y  o smola r i t y  d u r i n g  a 5-day diures is  in dogs 
d r i n k i n g  5% glucose a n d  water .  Para l l e l  changes  in r a t s  
d iuresed  for  5 days  h a v e  been  descr ibed  b y  MORARD ~ 
in t he  acid mucopo lysaccha r ide s  of t he  r ena l  medu l l a  
wh ich  show increased  p o l y m e r i z a t i o n  w i t h  a decreased  
nega t i ve  charge.  Th i s  is be l ieved  to decrease  t h e  accumula -  
t ion  in t he  m e d u l l a r y  i n t e r s t i t i u m  of ca t ions  necessa ry  
for t he  f o r m a t i o n  of t he  i n t r a r e n a l  osmot ic  g rad ien t .  
PARRY et  al. 5 were able  to  p r e v e n t  e x p e r i m e n t a l  p i g m e n t  
nephros i s  in  r a t s  w i t h  m a n n i t o l .  M a n n i t o l  d iures is  de-  
creases m e d u l l a r y  o s m o l a r i t y  s. TESCHAN a n d  LAWSON7 
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Table I Table III 

Experi- No. Treat- Kidney weight No. Experi- 
ment  of rats merit (mg) of lesions ment  

1 5 G/W~ 12294-49.6 b 115 
5 C 19144-85.5 4/5 

2 5 GIW 16174-57.7 1/5 
6 C 19304-91.8 4/6 

3 6 G/W 8764-74.2  116 
6 C 11324-31.1 5/6 

Glucose and water diuresis, b 4- S.E. 

Table II 

Experi- No. of Diuresis Daily Kidney No. of 
ment  rats (days) urine weight lesions 

output / rat  (mg/100 g 
(ml) body weight) 

1 6 6 34.7 490.7 1/6 
6 - 5.9 390.1 5]6 

2 5 3 25.6 620.3 4/5 
4 - 8.8 596.6 3/4 

No. of Diuresis Daily Kidney No. of P 
rats (days) urine weight lesions 

output]  (mg 4- S.E.) 
rat 
(ml) 

E 1 5 0.5 7.5 1575 -t- 51.5 4/5 0,1 
4 - 6.7 1785 4- 62.3 4/4 

S 3 6 2.0 21.5 1066 4- 71.2 5/6 0.1 
6 - 5.6 11704-83.4 4/6 

S 4 6 2.0 24.1 11364-61.6 6]6 0.1 
5 - 8.3 1202 4- 60.3 6]6 

S 6 6 5.0 24.5 1157 4- 70.9 5/6 0.1 
6 3.0 25.3 1160 4- 77.3 6/6 0.1 
6 - 6.7 1049 4- 92.3 4]6 

S T 5 7.0 25.3 838 4- 31.1 1/5 0.01 
6 3.0 23.6 912 4- 22.4 5]6 0.1 
6 - 5.9 10024-51.1 5]6 

Rdsumd. D e s  r a t s  f u r e n t  p r o t d g 6 s  d ' u n e  i n s u f f i s a n c e  
r d n a l  a i g u e  p a r  u n e  d i u r ~ s e  a q u e u s e  c h r o n i q u e  p l u t 6 t  
q u ' i n t e n s e .  L ' h y p o t o n i c i t 6  de  l a  m o e l l e  r 6 n a l e  e s t  co n -  
s ide r6e  c o m m e  u n  f a c t e u r  s i g n i f i c a t i f  d a n s  le d 6 v e l o p p e -  
m e n t  de  la  d 6 t 6 r i o r a t i o n  r6na le .  

S. GILSON a n d  B.  ENG 

o b s e r v e d  t h a t  e t h a c r y n i c  a c i d  d i d  n o t  i n d u c e  d i u r e s i s  
b u t  p r e v e n t e d  t h e  e s t a b l i s h m e n t  o f  p i g m e n t  n e p h r o s i s  
in  r a t s .  BEYER e t  al.  8 f o u n d  t h a t  e t h a c r y n i c  a c i d  in  t h e  
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c o n c e n t r a t i o n  o f  s o d i u m  a n d  u r e a  i n  t h e  r a t  r e n a l  m e d u l l a .  

I n  b r i e f ,  c h r o n i c  d i u r e s i s ,  m a n n i t o l ,  a n d  e t h a c r y n i c  
a c i d  a l l  d e c r e a s e  r e n a l  m e d u l l a r y  o s m o l a r i t y  a n d  a l l  
i n h i b i t  t h e  e x p e r i m e n t a l  i n d u c t i o n  o f  a c u t e  r e n a l  f a i lu re .  
I t  is  t h e r e f o r e  c o n c l u d e d  t h a t  a h i g h  s o l u t e  c o n c e n t r a t i o n  
i n  t h e  r e n a l  m e d u l l a  f a c i l i t a t e s  t h e  d e v e l o p m e n t  o f  a c u t e  
r e n a l  f a i l u r e  w h e r e a s  a d e c r e a s e  o r  r e m o v a l  o f  t h e  m e d u l -  
l a r y  o s m o t i c  g r a d i e n t  p r o t e c t s  t h e  k i d n e y  f r o m  i n j u r y .  
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Influence de diff6rents types  de diurgse sur l 'excr6t ion rgnale de l'ur6e 6tudige chez  le rat,  h l 'aide 
des m i c r o p o n c t i o n s  r6nales  t 

L a  c o n c e p t i o n  c l a s s i q u e  de  l ' e x c r 6 t i o n  r 6 n a l e  de  l ' u r 6 e  2, 
f a i s a n t  i n t e r v e n i r  u n e  f i l t r a t i o n  g l o m 6 r u l a i r e  de  l a  s u b s -  
t a n c e ,  s u i v i e  d ' u n e  r 6 a b s o r p t i o n  t u b u l a i r e  p a s s i v e ,  n e  
s ' e s t  p a s  r6v616e e x a c t e  d a n s  r o u t e s  les  c o n d i t i o n s  exp~-  
r i m e n t a l e s .  A ins i ,  p l u s i e u r s  g r o u p e s  de  c h e r c h e u r s  8,4 o n t  
p u  m o l l t r e r  q u ' u n e  p a t t i e  de  l ' u r 6 e  f i l t r6e  e s t  r 6 a b s o r b 6 e  
a c t i v e m e n t  le l o n g  d e s  t u b e s  c o l l e c t e u r s  de  m a m m i f g r e s  
s o u m i s  ~ u n e  d i~ te  h y p o p r o t 6 i q u e .  

L e s  r 6 s u l t a t s  r a p p o r t 6 s  ici d 6 c r i v e n t  le s o r t  i n t r a r 6 n a l  
de  l ' u r 6 e  a u  c o u r s  de  d i f f 6 r e n t s  t y p e s  de  d i u r~se ,  e t  s u g -  
g ~ r e n t  l a  p o s s i b i l i t 6  de  t r a n s p o r t s  a c t i f s  d ' u r 6 e  dar t s  l a  
d i r e c t i o n  , s6c r6 to i r e~ .  L e s  e x p 6 r i e n c e s  o n t  6t6  r6al is6es ,  
c h e z  le r a t  a n e s t h 6 s i 6  a u  p e n t o b a r b i t a l ,  p a r  m i c r o p o n c t i o n  

de s  p a r t i e s  c o n t o u r n 6 e s  de s  n @ h r o n s  de  s u r f a c e .  D e s  
t r a v a u x  r 6 c e n t s  s,6 s e m b l e n t  6 t a b l i r  q u e  la  f i l t r a t i o n  giG- 
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