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Responses of systolic blood pressure (SBP), diastolic blood pressure (DBP) and heart rate (HR) after hydrallazine, before and after practolol 

Hydrallazine dose Responses before practolol Responses after practolol P value 

0.I mg/kg SBP - -  5.8 4- 3.7 - -  2.4 :J:: 1.8 
DBP - -  4.3 q- 0.9 - -  4.6 :t:: 2.9 
HR +15.9 -4- 4.0 + 1.3 4- 0.5 

0.3 mg/kg SBP - -  5.2 + 1.7 - -  1.2 ::1:1.3 
DBP - -  8.6 4- 2.2 - -  3.0.4- 3.5 
HR +14.4 4- 3.4 + 0.3 ~ 0.3 

0.6 mg/kg SBP --10.7 -4- 2.5 - -  5.8 ~ 1.9 
DBP --10.8 4- 1.8 - -  5.2 ::t:: 1.6 
HR + 2.8 4- 1.4 + 1.8 4- 0.5 

1.0 mg/kg SBP --27.0 4- 9.8 --24.3 4- 8.9 
DBP --33.0 4- 8.6 --21.6 ~ 8.9 
HR + 7.8 4- 2.7 + 1.9 4- 0.6 

>0 .5  
>0 .5  

0.005 > p > 0.001 
0.2 > p > 0 . 1  
0.025 > P > 0.01 
0.025 > p > 0.01 
0.2 > p > 0 . 1  
0.025 > p > 0.01 

>0 .5  
0.2 > p >  0.1 
0.1 > p >  0.05 
o.2 > p > o . 1  

Values present means 4- S.E.M. in 9 experiments. 

e l e c t r o c a r d i o g r a m  R-waves .  H y d r a l l a z i n e  h y d r o c h l o r i d e  
(Apresol ine  hydroch lo r ide ,  Ciba) was  g iven  i.v. in  t he  
fo l lowing o rde r :  0.1, 0.3, 0.6 a n d  1 . 0 m g / k g .  E a c h  
dosage was  f lushed  in b y  i n j ec t i ng  3 m l  of hepa r i n i zed  
n o r m a l  saline.  The  p e a k  h y p o t e n s i v e  effect  was  obse rved  
w i t h i n  10-20 min .  T h e  b lood  p ressu re  was  a l lowed to  
r e t u r n  to  i ts  base l ine  value ,  w h i c h  t o o k  a n  a d d i t i o n a l  
5-10 m i n  before  t h e  fol lowing i n j ec t i on  was  made .  T h e  
h e a r t  r a t e  increase  l a s t ed  longer  t h a n  30 min,  a n d  i t  
was  usua l ly  h ighe r  t h a n  i ts  base l ine  v a l u e  w h e n  t h e  
fol lowing in j ec t ion  was made .  P r i o r i t y  was  g iven  to  t h e  
h y p o t e n s i v e  ef fec t  because  i t  was  t h e  p r i m a r y  pu rpose  
of  t h e  s tudy .  P r a c t o l o l  (Era ld in ,  ICI)  2 m g / k g  i.v. was  
g i v e n  ove r  5 min .  30 m i n  a f t e r  p r ac to lo l  a d m i n i s t r a t i o n ,  
t h e  h y d r a l l a z i n e  dose-effec t  s t u d y  was  r epea ted .  

T h e  pa i r ed  changes  in sys to l ic  b lood  pressure ,  d ias to l ic  
b lood  p re s su re  a n d  h e a r t  r a t e  o b s e r v e d  a f t e r  h y d r M l a z i n e  
a d m i n i s t r a t i o n  before  a n d  a f t e r  p r ac to lo l  a d m i n i s t r a t i o n  
were  c o m p a r e d  b y  t- test ,  a n d  P va lues  l e ~  t h a n  0.05 a re  
t a k e n  as  s ign i f i can t  6. 

Results. T h e  T a b l e  shows t h a t  i.v. h y d r a l l a z i n e  lowered 
sys tol ic  a n d  d ias to l ic  b lood  pressure .  P r ac to lo l  lessened 
h y d r a l l a z i n e  effects  of lower ing  systol ic  a n d  dias to l ic  
b lood  pressure  w h i c h  were  s ign i f i can t  for  t h e  changes  
in  d ias to l ic  b lood  p ressu re  obse rved  a f t e r  h y d r a l l a z i n e  
in doses of 0.3 a n d  0.6 mg/kg .  T h e  increase  in  h e a r t  r a t e  
was  h ighes t  a f t e r  t h e  f i rs t  h y d r a l l a z i n e  in j ec t ion  a n d  d id  
n o t  r e t u r n  to  base l ine  for  t h e  second  a n d  s u b s e q u e n t  
in jec t ions .  The  abso lu t e  va lues  for  h e a r t  r a t e s  pe r  m i n  
before  a n d  a f t e r  h y d r a l l a z i n e  in jec t ions ,  in  order ,  were :  
136.6 r i s ing  to  152.7; 152.7 r i s ing  to  167.1; 159.8 r i s ing  
to  162.8 a n d  155.4 r i s ing  to  163.2. T h e  c o m p a r a b l e  va lues  
were, a f t e r  prac to lo l ,  138.7 r i s ing  to  140.0; 135.7 r i s ing 
to  136.0; 134.9 r i s ing  to  136.7 a n d  134.6 r i s ing  to  136.5 
fo l lowing in jec t ions  of hydra l l az ine .  P r a c t o l o l  e f fec t ive ly  
b locked  t h e  increase  in h e a r t  ra te .  

Discussion. These  e x p e r i m e n t s  h a v e  s h o w n  t h a t  a f t e r  
p rac to lo l  a d m i n i s t r a t i o n  h y d r a l l a z i n e  caused  m i n i m a l  or  

no  t a c h y c a r d i a .  Desp i t e  t h i s  p rac to lo l  d id  n o t  e n h a n c e  
t h e  acu t e  h y p o t e n s i v e  effect  of h y d r a l l a z i n e  in n o r m o -  
t ens ive  dogs.  R a t h e r ,  i t  lessened it.  A s imi la r  o b s e r v a t i o n  
was  m a d e  b y  BRUNNER e t  al.* w h e n  p r o p r a n o l o l  was  
t e s t e d  in  c o m b i n a t i o n  w i t h  hydra l l az ine .  T h e  p e r i p h e r a l  
f l -adrenergic  b lock ing  ac t ion  of p r o p r a n o l o l  was  suspec ted  
as a poss ib le  e x p l a n a t i o n .  However ,  prac to lo l ,  a se lec t ive  
ca rd iac  f l -adrenergic  b lock ing  a g e n t  d id  no t  e n h a n c e  t h e  
h y p o t e n s i v e  effect  of hyd ra l l a z ine .  T h i s  would  sugges t  
t h a t  t h e  increase  in ca rd iac  o u t p u t  a f t e r  h y d r a l l a z i n e  is 
n o t  of  i m p o r t a n c e  in m o d i f y i n g  t h e  h y p o t e n s i v e  effect  
of hydra l l az ine .  H e n c e  b lockade  of t h e  increase  in  ca rd i ac  
o u t p u t  does  n o t  b r i n g  a b o u t  f u r t h e r  lower ing  of b lood  
p ressu re  b y  hyd ra l l a z ine .  I t  is conce ivab l e  b u t  un l ike ly  
t h a t  b l o c k a d e  of t h e  ca rd i ac  c o m p o n e n t  of t h e  inc reased  
s y m p a t h e t i c  s t i m u l a t i o n  h a s  in t ens i f i ed  i t s  p e r i p h e r a l  
c o m p o n e n t  m a n i f e s t e d  b y  p e r i p h e r a l  va socons t r i c t i on .  

Zusammenfassung. E s  wi rd  gezeigt ,  dass  V e r a b r e i c h u n g  
y o n  H y d r a l l a z i n  e inen  B l u t d r u c k a b f a l l  u n d  e ine  ref lek-  
t o r i s che  T a c h y k a r d i e  zu r  Folge  ha t .  N a c h  P r a k t o l o l -  
gabe  wi rd  eine H e m m u n g  de r  r e f l ek to r i schen  T a c h y -  
ka rd i e  e r re ich t ,  wi~hrend die b l u t d r u c k s e n k e n d e  W i r k u n g  
e rheb l i ch  v e r m i n d e r t  wird.  
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O n  the A n t i - I n f l a m m a t o r y  Propert ies  of  the S c h i s t o s o m i c i d e  Nir idazo le  ( A m b i l h a r  ®) 

I n  p a t i e n t s  suf fe r ing  f rom a g u i n e a - w o r m  i n f e s t a t i o n  
(Dracunculus medinensis) w ho  were  t r e a t e d  w i t h  n i r ida -  
zole i t  was  n o t e d  t h a t  t e n d e r n e s s  a n d  swel l ing of t h e  leg 
t e n d e d  to  d i s a p p e a r  a n d  t h a t  t h e  w o r m  could  be  easi ly  
e x t r a c t e d  f rom i t s  loca t ion  1-,. 

F r o m  e x p e r i m e n t s  ca r r i ed  o u t  in  m o n k e y s  (Macacca 
mulatta, Cercopithecus aethiops) ar t i f i c ia l ly  in fec ted  w i t h  

Dracunculus medinensis n o  ev idence  could  be  o b t a i n e d  
t h a t  n i r idazo le  impa i r s  m o t i l i t y  or  v i a b i l i t y  of  t h e  w o r m  5. 

Likewise ,  h i s to logica l  e x a m i n a t i o n  of c l in ical  m a t e r i a l  
o b t a i n e d  f rom p a t i e n t s  t r e a t e d  w i t h  n i r idazo le  d id  n o t  
r e v e a l  a n y  no t i ceab l e  d a m a g e  of t h e  w o r m  s . 

I t  was  t he r e fo re  fe l t  t h a t  t h e  n i r idazo le  t r e a t m e n t  
m i g h t  a f fec t  t h e  i n f l a m m a t o r y  r e a c t i o n  of t h e  h o s t  a n d  
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Table I. Inhibitory activity of niridazole on turpentine-induced pleurisy 
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Dose Volume of exudate (ml + S.D.~) at n hours 
(mg/kg p.o.) 

3 h  24h  

ml Change (%) P~ inl Change (%) P~ 

Controls 0.49 + 0.04 - - 1.21 ± 0.12 - -- 
30 0.43 :J= 0.04 ........ 12 > 0 . 1  1.02 -I- 0.04 - -16  > 0 . 1  
100 0.35 -I- 0.05 - - 2 3  < 0.05 0.70 ~ 0.04 ...... 42 0.002 
300 0.28 -l- 0.01 - - 4 3  < 0.00I 0.77 ~ 0.09 ----36 0.01 

P and S.D. calculated according to Lord. n = 5 per group. 

Table II. Inhibition of kaolin-induced paw oedema by niridazole 

Dose Oedema volume (V1 + S.D.~) at n hours 
(rag/ks 
p.o.) 4 h 24 h 48 h 

t~l Change P~ I~1 Change P~ ~1 Change P* 
(%) (%) (%) 

Controls 440 4- 49 - - 520 4- 30 - - 280 ::[: 26 - - 
30 420 -4- 62 - -  5 > 0.1 430 4- 50 - -17  > 0.1 230 :[: 36 - -18  > 0.1 
100 210 -4- 29 - - 5 2  <: 0.001 350 -4- 33 - -33  ( 0 . 0 0 2  200 :t: 29 - - 2 9  ( 0 . 0 5  
300 140 + 26 - -78  < 0.001 290 ± 33 - -44  < 0.001 160 i 18 - -43  0.001 

S.D. and P calculated according to LORD. n = 10 per group. 

Table l I I .  Anti-arthrit ic action (reduction of size of secondary 
lesion) and normalization of serum albumin-globulin ratio 

Dose Reduction of the Normaliza- 
(mg[kg]p,o.]day) paw volume (%) after tion (%) 

4 days '  t rea tment  of A/G ratio 

30 - - 4 2  34 
100 - - 6 9  71 
300 ~ (--93) ~ (83) ~ 

4 out  of 6 animals died on days 3 or 4 of the t reatment ,  n = 6 per 
group. 

t h u s  r e n d e r  e x t r a c t i o n  o f  t h e  w o r m  p o s s i b l e .  A s  a c o n -  
s e q u e n c e ,  t h e  p o s s i b l e  a n t i - i n f l a m m a t o r y  a c t i v i t y  o f  
n i r i d a z o l e  w a s  e x a m i n e d  o n  3 d i f f e r e n t  r a t  m o d e l s  o f  
a n  e x p e r i m e n t a l  i n f l a m m a t o r y  r e a c t i o n :  a) t u r p e n t i n e  
p l e u r i s y  e, b)  k a o l i n - e l i c i t e d  p a w  o e d e m a  ~ a n d  c) a d j  u v a n t -  
i n d u c e d  p o l y a r t h r i t i s  8. T h e  e x p e r i m e n t a l  p r o c e d u r e s  
w e r e  i d e n t i c a l  w i t h  t h o s e  d e s c r i b e d  in  p r e v i o u s  p a p e r s  7-xo, 
n i r i d a z o l e  b e i n g  a p p l i e d  in  s u s p e n s i o n  b y  t h e  o r a l  r o u t e  
( s t o m a c h  t u b i n g ) .  

T h e  r e s u l t s  o b t a i n e d  a r e  s u m m a r i z e d  in  T a b l e s  1 -3 .  
I t  c a n  b e  s e e n  f r o m  t h e s e  t a b l e s  t h a t  n i r i d a z o l e  is  c a p a b l e  
o f  r e d u c i n g  t h e  e x u d a t i o n  c a u s e d  b y  t u r p e n t i n e  i n  t h e  
p l e u r a l  c a v i t y  a n d  t h e  p a w  o e d e m a  r e s u l t i n g  f r o m  s u b -  
p l a n t a r  i n j e c t i o n  o f  k a o l i n  a t  a d o s e  o f  100 m g / k g  o r  m o r e .  

T h e  a n t i - i n f l a m m a t o r y  e f f e c t  o f  a s i n g l e  d o s e  ( a d m i n -  
i s t e r e d  1 h p r e - i r r i t a n t )  w a s  f o u n d  t o  l a s t  24 h i n  t h e  
p l e u r i s y  t e s t  a n d  48 h i n  t h e  p a w  t e s t .  B e s i d e s  e x e r t i n g  
a n  i n h i b i t o r y  a c t i o n  w h e n  a d m i n i s t e r e d  p r o p h y l a c t i c a l l y ,  
n i r i d a z o l e  w a s  a l s o  a c t i v e  w h e n  a d m i n i s t e r e d  t o  r a t s  
s u f f e r i n g  f r o m  f u l l - b l o w n  a d j u v a n t - a r t h r i t i s .  T h u s ,  a s  
s m a l l  a d o s e  a s  30 m g / k g / d a y  g i v e n  o n  4 c o n s e c u t i v e  
d a y s  ( 1 8 - 2 1  p o s t - a d j u v a n t )  e x e r t e d  a b e n e f i c i a l  e f f e c t  
in  t h a t  t h e  s w e l l i n g  o f  t h e  c o n t r a l a t e r a l  n 0 n - i n j e c t e d  
h i n d  p a w  w a s  r e d u c e d  b y  4 2 %  a n d  t h e  d i s t u r b e d  s e r u m  
a l b u m i n - g l o b u l i n  r a t i o  n o r m a l i z e d  b y  3 4 % .  T h e  n e x t  
h i g h e r  d o s e  (100 m g / k g )  p r o d u c e d  a d r a s t i c  r e d u c t i o n  
o f  t h e  a r t h r i t i c  l e s i o n s  a n d  a s i m i l a r  i m p r o v e m e n t  o f  t h e  
s e r u m  p a t t e r n ,  w h e r e a s  300 m g ] k g  g i v e n  d a i l y  o n  4 c o n -  
s e c u t i v e  d a y s  w e r e  n o t  t o l e r a t e d  b y  t h e  a r t h r i t i c  r a t s .  

I n  c o n n e c t i o n  w i t h  t h e  a n t i - i n f l a m m a t o r y  e f f e c t  o f  
n i r i d a z o l e  i t  is  w o r t h  n o t i n g  t h a t  t h e  a b o v e - m e n t i o n e d  
a c t i v e  d o s a g e  i n  t h e  d i f f e r e n t  i n f l a m m a t o r y  m o d e l s  i s  
r o u g h l y  t h e  s a m e  a s  t h a t  w h i c h  e x e r t s  a s c h i s t o s o m i c i d a l  
a c t i o n  i n  t h e  e x p e r i m e n t a l l y  i n f e c t e d  a n i m a l  x l - l a  

F r o m  t h e s e  r e s u l t s  w e  c o n c l u d e  t h a t  n i r i d a z o l e  m a y  
o w e  i t s  e f f i c a c y  in  t h e  t r e a t m e n t  o f  g u i n e a - w o r m  i n f e s t a -  
t i o n  t o  a n  i n d i r e c t  a c t i o n ,  i .e.  a r a t h e r  p r o n o u n c e d  a n t i -  
i n f l a m m a t o r y  a c t i v i t y .  

Zusammenfassung. E s  w u r d e  g e z e i g t ,  d a s s  d a s  S c h i s t o -  
s o m i z i d  N i r i d a z o l  ( A m b i l h a r  ®) i n  v e r s c h i e d e n e n  E n t -  
z f i n d u n g s m o d e l l e n  a n  d e r  R a t t e  ( T e r p e n t i n p l e u r i t i s ,  
K a o l i n - P f o t e n o e d e m ,  A d j u v a n s - A r t h r i t i s )  e i n e  d e u t l i c h  
a n t i - i n f l a m m a t o r i s c h e  A k t i v i t i t t  b e s i t z t .  
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