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mechanism. The fact tha t  there was no effect on concen- 
trat ion gradients after Aminophyltine (1-2 h after ad- 
ministration) and after organic mercury injection need 
not be interpreted as a distal effect of these diuretic 
agents; it is more probable tha t  the increase in flow 
through the loops of Henle was not sufficiently high to 
cause this 'washout effect', as the increase in urine flow 
in anaesthetized rats was only twice as high as in the con- 
trol group. On the contrary, the decrease of sodium con- 
centration gradient in rats sacrificed soon (10-15 min) 
after Aminophylline injection could be mediated via the 
increased blood flow through the vasa recta in the renal 
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medulla, because purine diuretics shortly after injection 
cause a renal hyperaemia (SM~Trla). 

The efficacy of sulfonamides on the sodium concentra- 
t ion gradient decreases in the following order: acetazol- 
amide, chlorothiazide, hydrochlorothiazide; nevertheless, 
their diuretic effect was in all experiments nearly the 
same and high diuretic potency of hydrochlorothiazide 
unaccompanied by any change in the sodium gradient is 
in good agreement with the results of BAER et  al. 4 These 
substances have the same order of efficacy on carbo- 
anhydrase inhibition in vitro;  any correlation between 
this fact and our results could be difficult to evaluate. I t  
is possible that  each of these three substances influences 
different parts of the nephron: acetazolamide could work 
in proximal parts of the nephron while the thiazides 
could act in more distal parts. The complete disappearance 
of concentration gradients after Furosemid administra- 
tion is not  surprising, as its proximal effect is unquestioned 
(DEETJEN ~, VORBURGER e) and its explanation by the 
'washout effect' seems therefore very probable. 

In these experiments neither the osmolarity of tissue 
fluid nor of urine was directly measured. However, calcu- 
lation of the 'osmolari ty '  according to the formula 
C~sm = 2 (CNa + CK) + C~ea, where C denotes molarity, 
showed very  good agreement between the urine 'osmo- 
lari ty '  and 'osmolarity '  of tissue fluid on the tip of the 
papilla in all experiments. 

Zusammenfassung. Die Konzentrationsgradienten yon 
Na + und Harnstoff im Rattennierengewebe werden durch 
intraven6se Applikation yon Merallurid, Salyrgan und 
Hydrochlorothiazid nicht beeinflusst. Die ~nderung des 
Na-Gradienten nach Aminophyllin hiingt yon der Injek- 
tionszeit at). Acetazolamid-, Chlorothiazid- und Furose- 
mid-Injekt ion fiihrt jedoch zur Senkung oder zum Ver- 
schwinden eines Na-Gradienten. Die Kaliumkonzentra- 
t ion in der Rinde und Papilla wird durch Hg- und Sul: 
fonamid-Diuretica erniedrigt. 

J .  HELLER, V. SKRHOV.A, 
and J. VOST.~L 

Institute o/Industrial  Hygiene and Occupational Diseases, 
Prague (Czechoslovakia), March 9, 1965. 

Sodium and potassium concentration gradients in rat kidneys. 
A, sodium gradients in control rats and 1-2 h or 10-15 rain after 
administration of Aminophyhine and Meralluride. I3, potassium 
gradients in control rats and after Meralluride, acetazolamide, 
ehlorothiazide and hydrochlorothiazide administration. C, sodium 
gradients in control rats and after aeetazolamide, chlorothiazide, 
hydrochlorothiazide, and Furosemid (Lasix). The values are ex- 
pressed in milliequivalents per 1 1 of tissue water. Each point repre- 
sents the rrlean value of 10 rats together with the standard deviation. 

a H. W. SMira, The Kidney (Oxford University Press, New York 
1951). 
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Renal Lesions Induced by the Simultaneous 
Administration of Angiotenstn and 

Hexadimethrine Bromide 

During studies on the pathogenesis of the lesions caused 
by the antihepaxin agent hexadimethrine bromide l,~i~we 
observed renal infarction in some rats which had been 
given angiotensin followed by hexadimethrine bromide. 

Further  investigations of this subject are described in the 
present paper. 

Methods. A total of 76 female rats of the Wistar  strain 
were used. Fourteen of the animals were given an intra- 
peritoneal injection of 0.5 mg angiotensin (Hypertensin 

1 K. KOVkCS, R. CARROLL, and E. TAPP, Lancet 796d ii, 919. 
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I I  amide,  val  5 0 c t a p e p t i d e ,  Ciba), fol lowed a few minu t e s  
la ter  by  an in t r avenous  in jec t ion  of 5 mg of h e x a d i m e t h -  
f ine  b romide  (Polybrene,  Abbot t ) .  For  cont ro l  purposes  
twelve animals  were given angio tens in  alone, and  f i f ty  
were given hexad ime th r ine  b romide  alone by  the  same 
routes .  

All the  animals  were killed a t  2 days.  The k idneys  were 
f ixed in Iormot saline, and  paraf f in  sect ions  a t  5 /~ were  
s ta ined  wi th  hema toxy t in  and  eosin. 

Results. No histological  changes  were seen in the  kid-  
neys of animals  which  had  received angio tens in  alone. 

All the  animals  which  had  been  given h e x a d i m e t h r i n e  
bromide  had  necrosis  w i t h  calcif icat ion of t he  b road  
ascending l imbs of the  loops of Henle  in the  i n t e rmed ia t e  
zone of the  kidney,  s imilar  to  t h a t  descr ibed  previous ly  
by  SELYE et  at. a and  T A P P e t  al. *. In  a smal l  n u m b e r  
there  was also necrosis  of occasional  isolated p rox ima l  
convo lu ted  tubu les  in t he  cor tex.  There  were  no g lomeru-  
lar lesions, and  the  renal  vessels were qu i te  normal .  

All four teen  ra t s  which  had  been  given the  combina t i on  
of the  two drugs  had  the  typ ica l  h e x a d i m e t h r i n e  b romide  
lesions in the  i n t e r m e d i a t e  zone of the  k idney  b u t  in addi-  
t ion  twelve  of t h e m  had  gross lesions in t h e  cor tex .  The 
six m o s t  severe ly  af fec ted  k idneys  h a d  wedge - shaped  
areas  of in fa rc t ion  (Figure 1), and  in two  of t h e m  these  
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Fig. 1. A wedge-shaped area of infarction in the renal cortex of a rat 
48 h after the administration of angioteusin and hexadimethrine 

bromide. Hematoxylin and eosin × 60. 

Fig. 3. Necrosis with thrombosis of the glomerular tufts in the renal 
cortex of a rat 48 h after the administration of angiotensin and hexa- 

dimethrine bromide. Itematoxylin and eosin x 600. 

were conf luen t  so t h a t  the  lesions co r responded  to  those  
oI rena l  cor t ical  necrosis.  I n  four  of t he  less severe ly  
af fec ted  an imals  p a t ch es  of t he  co r t ex  showed  necrosis  
and  th rombos i s  of the  g lomerular  tu f t s  and  also necrosis  
of p rox imal  tubu les  (Figures 2 and  3). The r emain ing  two 
animals  had  only  p a t c h y  necrosis of tubu les  w i t h o u t  a n y  
g lomerular  changes.  

Discussion. The  lesions p roduced  b y  the  combina t i on  of 
angio tens in  and  h e x a d i m e t h r i n e  b romide  are clear ly 
i schaemic  in origin. The  ev idence  is insuff ic ient  to de te r -  
mine w h e t h e r  the  g lomerular  lesions are the  p r i m a r y  
cause of the  i schaemia  or are secondary  to a prolonged 
spasm of pre-g lomerula r  vessels ~. 

On the  o the r  hand ,  the  two drugs  separa te ly  p roduce  
only  minor  lesions in the  cortex.  BYROM ~ r epor t ed  k idney  
d a m a g e  cons is t ing  of a n e u r y s m s  and  focal necroses  of 
glomerul i  and  lesions in  rena l  ar ter ies  a f te r  t he  in t r a -  
venous  in jec t ion  of up to 0.1 mg  ang io tens in  alone. VVe 
could no t  f ind a n y  lesions of th is  t y p e  in our  an imals  
t r e a t ed  only  wi th  angio tens in  in an in t r ape r i tonea l  dose 
of 0.5 mg. In  an a t t e m p t  to  reproduce  B y r o m ' s  f indings  
we have  g iven 0.5 mg of angio tens in  in t r avenous ly  to t en  
fu r the r  rats ,  b u t  th is  d id  no t  p roduce  any  lesions in t he  
k idney  or t h e  renal  arteries.  The  reason  for t he  d iscrep-  
ancy  is no t  clear. 

Fig. 2. Necrosis of proximal convoluted tubules in the renal cortex of 
a rat 48 h after the administration of angiotensin and hexadimeth- 

fine bromide. Hematoxylin and eosin x 150. 

Zusammenfassung. Einmal ige  Verabre ichung  yon  An- 
g io tens in  oder  H e x a d i m e t h r i n - b r o m i d  ve ru r sach t  bei der  
R a t t e  keine s ignif ikante  SchS~digung der  Nierenr inde .  
Wird zuers t  Angio tens in  und  wenige Minuten  spAter 
H e x a d i m e t h r i n - b r o m i d  inj iziert ,  so k o m m t  es zu Nieren-  
r i nden in fa rk t en ,  fokalen glomerul~ren und  tubulAren 
Nekrosen .  
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