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suffice, b y  itself, for a 
ac t ion  s . 

ch lo rp romaz ine - l i ke  c e n t r a l  

L. DECSI a n d  J .  MI~HES 

Institute el Pharmacology, Medical University, t~dcs 
(Hungary), January l, 1958. 

Zusammen/assung 

Die T r a n q u i l i z e r  Mi l t ow n  ( M e p r o b a m a t )  u n d  B e n a c t y -  
zin bee in f lussen  den  Geh i rnze t l s to f iweehse l  in vitro qual i -  
t a t i v  wie Largac t i t ,  das  he iss t ,  sie h e m m e n  die o x y d a t i v e  
P h o s p h o r y l i e r u n g  u n d  gle ichzei t ig  a u c h  die A T P a s e -  
Akt iv i t / i t .  Demgegenf ibe r  h e m m t  das  bloss f iber eine 
s eda t i ve  W i r k u n g  ver f i igende  C a p t o d i a m i n  (Covat in)  n u r  
die o x y d a t i v e  P h o s p h o r y l i e r u n g  u n d  litsst die A T P a s e -  
A k t i v i t i i t  unbee in f luss t .  Dies s p r i c h t  dafi ir ,  dass  zu r  Aus-  
16sung e iner  l a rgac t i l a r t i gen  W i r k u n g  be ide  o b e r e n  
H e m m u n g s p r o z e s s e  n o t w e n d i g  s ind.  

s L. DECSI, ArzneimitteIJorschung (in press). - L. DEcsI and J. 
MffHES, Arch. exp. Path. Pharmak. 230, 462 (1957). 

I n h i b i t o r y  A c t i o n  o f  T r y p s i n  a n d  T r y p s i n -  

I n h i b i t o r s  o n  E x p e r i m e n t a l  I n f l a m m a t i o n  

i n  R a t s  

P a r e n t e r a l l y  a d m i n i s t e r e d  t r y p s i n  appea r s  to  possess 
i m p o r t a n t  a n t i - i n f l a m m a t o r y  ac t ion  in a n i m a l  exper i -  
m e n t s  ~ a n d  in cl inical  therapy-". However ,  m u c h  confus ion  
seems  to ex i s t  in  ou r  knowledge  of t h e  m e c h a n i s m  of i ts  
a c t i o n  a n d  m a n y  fac ts  p o i n t  to  t h e  poss ib i l i ty  t h a t  t h i s  
ac t ion  m i g h t  be  r a t h e r  a n  ind i r ec t  one. W e  h a v e  a t t e m p t -  
ed to  b r ing  some l igh t  in to  th i s  p rob lem.  
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Fig. 1.-Anti-inflammatory action of intramuscular trypsin on 
kaolin-induced inflammation in rats. Both lines are mean values of 

responses in 10 animals. (Broken line: control). 

To accompl i sh  th is ,  we r e i n v e s t i g a t e d  f irst  t h e  an t i -  
i n f l a m m a t o r y  ac t ion  of a suspens ion  of t r y p s i n  in oil  

appl ied  i n t r a m u s c u l a r l y  in  doses of 20 m g / k g  to  rats .  The  
first  i n j ec t ion  was g iven  2 h before  t h e  i n d u c t i o n  of in- 
f l a m m a t i o n  a n d  t h e  o t h e r s  foIlowed e v e r y  t h i r d  day ,  6 in- 
j ec t ions  b e i n g  g iven  in all. T h e  e x p e r i m e n t a l  i n f l a m m a -  
t i on  was  i nduced  b y  s u b a p o n e u r a l  i n j ec t ion  of 10% steri le 
kao l in  suspens ion  in to  t h e  h i n d  paw  ~. T h e  e v a l u a t i o n  of 
i n f l a m m a t i o n  was based  on  t h e  m e a s u r e m e n t  of diffe- 
rences  in  t he  v o l u m e  of t h e  paw,  differences in  t h e  dia- 
m e t e r  of the  m e t a t a r s o p h a l a n g e a l  j o in t  a n d  differences 
in  abscess  f o r m a t i o n  * (Fig. 1). 

T r y p s i n  revea led  a s t a t i s t i c a l l y  s ign i f ican t  a n t i p h l o -  
gist ic inf luence  in t h e  acu te  p h a s e  of i n f l a m m a t i o n  5 h 
a f t e r  a d m i n i s t r a t i o n  of kaol in .  T r y p s i n  i n h i b i t e d  even  
more  s ign i f i can t ly  t h e  chron ic  phase  of i n f l a m m a t i o n  
c h a r a c t e r i z e d  b y  abscess  f o r m a t i o n  w h i c h  las ts  more  t h a n  
a week.  
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Fig. 2. -- Plasmatic trypsin-inhibitory activity after intramuscular 
application of trypsin. 

S u b s e q u e n t l y  we h a v e  t e s t e d  t h e  inf luence of p a r e n t e r a l  
t r y p s i n  on  t r y p s i n - i n h i b i t o r y  a c t i v i t y  of r a t  s e r u m  in an  
a t t e m p t  to  conf i rm t h e  e x p e r i m e n t s  of GROB 5. The  degree 
of i n h i b i t i o n  was  expressed  in pe r cen t  of t h e  t r y p s i n  act i -  
v i t y  a f t e r  i n c u b a t i o n  w i t h  s e r u m  (Fig. 2). T r y p s i n  suspen-  
s ion was app l ied  in one  dose (0.5 mg/kg)  w h i c h  is nea r ly  
in  t h e  r a n g e  of cl inical  dosage.  ~ fe  no ted ,  even  a f t e r  th i s  
low dose, a s igni f icant  increase  in t h e  t r yps in - inh ib i t o r s ,  
t he  m a x i m u m  be ing  a t t a i n e d  on  t h e  t h i r d  d a y  approx i -  
ma te ly .  The  or ig inal  level  of i nh ib i t o r s  was  t h e n  qu ick ly  
res tored .  

E v i d e n c e  f rom th i s  e x p e r i m e n t  led us  to  a d o p t  a con-  
cep t  t h a t  t he  i n h i b i t o r s  of t r y p s i n  cou ld  p rov ide  for  the  
m e d i a t i o n  of  t h e  a n t i - i n f l a m m a t o r y  ac t ion  of t ryps in .  
E n d o g e n o u s  t r y p s i n  could  f u r t h e r m o r e  p a r t i c i p a t e  in  the  
defens ive  r eac t i on  of t h e  o r g a n i s m  a g a i n s t  t he  p ro teo ly t i c  
e n z y m e s  a c t i v a t e d  d u r i n g  t h e  i n f l a m m a t i o n .  These  en- 
zymes  m i g h t  be  respons ib le  for t h e  g rea t e r  p a r t  of basic  
e l e m e n t s  of i n f l a m m a t i o n  re leas ing local ly ac t ive  p r o d u c t s  

i j .  M. BEILER, R. BRENDEL, and G. J. MARTIN, Proc. Soc. exp. 
Biol. Med. 89, 274 (1955). 

2 1. INNERFIELD~ A. ANGRISTj and A. SCHWARZ, J. Amer. Med. 
ASSOC. 152, 597 (1953). 

j .  HILLEBR~Cti% Arzneimittelforschung d, 607 (1954). 
4 Z. HOR&KOV£, O. N~MESEK, J. CTV~TNiV:, and J. MAYER, 

Ceskoslov. Farmaeie 7, 1958 (in print). 
D. GRoB, J. Gem Physiol. 26,405 (1943). 
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Fig. 3, ,1, 5, 6.--Anti-inflammatory action of trypsin-inhibitors on 
kaolin-induced itlflammatiolt ill rats. B~th lines are mean Va|llPS Of 

responses in t0 animals (broken line: control). 

of protein breakdown,  e.g. leucotaxin  6, b radykin in  7, pain- 
producing subs tance  s . 

This concept  was grea t ly  subs tancia ted  by our  experi-  
ments p rov ing  s t rong  ant iphlogis t ic  ac t ion  of several  
natural ly  oceuring t ryps in- inhib i tors  (Fig. 3, 4, 5, 6). 

The inhibi tors  (pancreat ic  t rypsin- inhibi tor ,  soy•  bean 
trypsin inhibi tor ,  inhibi tor  S and ovomucoid)  were ap- 
plied in 6 in t raper i tonea l  in ject ions  (50 mg/kg).  The first 
injection was given 20 min  before the  induct ion of in- 
f lammation,  the  second 6 h af ter  and the  others  followed 
daily. 3 inhibi tors  (pancreatic,  soya-bean and inhibi tor  S) 
revealed a h ighly  significant inhibi t ion of exper imenta l  
inf lammation whereas  ovomucoid  was ineffective. The 
inhibitors influenced par t icu lar ly  the  acute  phase of in- 
f lammation.  As compared  wi th  the  drugs of the  phenyl-  
butazone type,  at  least  two inhibi tors  (soya-bean and in- 
hibitor S) showed much  higher  ant iphlogis t ic  act ivi ty .  

8 V. MENKIN, J. exp. Med. 67, 129 (1938). 
7 M. ROCHA e SILVA, Arch. int. Pharmacodyn. 88, 271 (1951) 
8 j .  B. JEl,so~, D. A~tSTRONG, C. A. KEELE, and J. W. STEWART, 

Biochem. J, 5"2, 3 P (1956). 

The inhibi tors  were proved  highly  act ive  even in o ther  
types  of exper imenta l  in f lammat ion  (the in t l ammat ion  of 
the  rabbi ts  eye induced by mus ta rd  oil, skin in t t ammat ion  
in the  rabbi t  induced by  the  same agent  and general ized 
dext ran  edema in rats). These da t a  and the results  of the 
s tudy  of ant iphlogis t ie  act ion of chymot ryps in  and its 
inhibit ion,  which were qui te  analogons to the results  
wi th  trypsin,  will be dealt  with in detai l  in ano the r  pa.per. 

J .  t-ILADOVEC, V.  MANSFlgLI) and Z. HORAKOVX 

Pharmaceutical and Biochemical Research Institute, 
Prague, November 26, 1957. 

Zusaf~zen/assu~g 

Die en tz f indungshemmende  \ ¥ i r k u n g  yon einigen in 
der N a t u r  v o r k o m m e n d e n  Tryps in - Inh ib i to ren  wurde  an 
R a t t e n  mi t  exper imente i le r  Kaol in-Ar thr i t i s  nachgewie-  
sen. Die en tz i indungshemmende  Wi rkung  yon Tryps in  
kCnnte demzufolge auf  eine du tch  die Appl ika t ion  yon  
Tryps in  bedingte ,  r eak t ive  Mobil is ierung endogener  
Pro tease- Inh ib i to ren  zurt ickgefi ihrt  werden.  
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