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ICI  50172, MJ  1999 and  m e t h o x a m i n e  show a l m o s t  s imi la r  
f l -adrenergic b lock ing  po tenc ies  e i the r  in  t h e  pap i l l a ry  
muscle  c o n t r a c t i o n  or in t he  s inoa t r i a l  p a c e m a k e r  ac t iv i ty ,  
whi le  p ropranolo l ,  H 5 6 / 2 8  and  DCI  show more  p o t e n t  
b lock ing  a c t i v i t y  on  t he  ch rono t rop i c  effect  of ca techol -  
a m i n e  t h a n  on  t he  ino t rop ic  one. 

Zusammenfassung. Nachweis ,  dass  der  f l-Blocker L B 4 6  
a m  b l u t p e r f u n d i e r t e n  P a p i l l a r m u s k e l  ~des H u n d e s  eine 

gr6ssere Ak t iv i t / i t  aufweis t  
Blocker .  
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Specific Oedema-Inhibit ing Property of a Natural Ant i - inf lammatory Factor Collected from Inflamed 
Tissue 

Whi le  s t u d y i n g  t h e  effect  of a series of copper -con ta in -  
ing c o m p o u n d s  (eg .  Cu(OH)~CuCO3) we found  t h a t  t he  
a n t i - i n f l a m m a t o r y  a c t i v i t y  of m o s t  of t h e m  was  regu la r ly  
assoc ia ted  w i t h  m a r k e d  t i ssue  i r r i t a t i o n  a t  t h e  s i te  of in- 
ject ion,  a n d  t h a t  those  c o m p o u n d s  which  did  no t  p rovoke  
i r r i t a t i o n  were devoid  of a n  a n t i - i n f l a m m a t o r y  effect  ~. 
W e  p o s t u l a t e d  t h a t  t i ssue  i r r i t a t i o n  b y  t h e  copper  com- 
p o u n d s  m a y  h a v e  re leased in to  t he  c i r cu la t ion  a sub-  
s t ance  wh ich  i nh ib i t s  i n f l a m m a t i o n  a t  o t h e r  s i tes  in t he  
organism.  Severa l  i nves t iga to r s  2-s h a v e  n o t e d  t h a t  t h e  
a d m i n i s t r a t i o n  of i r r i t a n t  subs t ances  i n h i b i t e d  exper i -  
m e n t a l  i n f l a m m a t i o n ,  b u t  l i t t l e  is k n o w n  a b o u t  t h e  
specif ic i ty  of t h i s  n a t u r a l  a n t i - i n f l a m m a t o r y  factor .  In  
t h i s  c o m m u n i c a t i o n  we r e p o r t  t he  effects of a n a t u r a l  
a n t i - i n f l a m m a t o r y  fac to r  on  d i f fe ren t  t ypes  of oedemas,  
wh ich  differ  f rom each  o the r  in  t h e i r  m e c h a n i s m  and  also 
in t h e i r  responses  to  d rugs  9,10 

Materials and methods. Male a lb ino  r a t s  of a s t r a i n  b red  
a t  TNO A n i m a l  Cent re  (Nether lands)  were used th roug-  
hout .  Local  t i ssue  i r r i t a t i o n  was induced  b y  i.p. i n j ec t ion  
of p h e n y l q u i n o n e  (0.03% solut ion,  1 ml / ra t ) .  P a w  o e d e m a  
was induced  a n d  m e a s u r e d  accord ing  to  m e t h o d s  de-  
sc r ibed  ear l ier  0. I n f l a m m a t o r y  pouches  were p roduced  b y  
t h e  m e t h o d  of BORIS and  STEVXNSONn a n d  t he  e x u d a t e  
r e m o v e d  4 days  fol lowing t h e  i n d u c t i o n  of t h e  pouch.  On 
ave rage  1 a n i m a l  y ie lded  9-10  ml  of e x u d a t e  wh ich  was 
t h e n  d ia lyzed  a n d  lyophi l ized.  Gel f i l t r a t i on  was car r ied  
ou t  on  S e p h a d e x  G-75, G-100 a n d  G-150 co lumns  (2.5 • 
50 cm). E q u i l i b r a t i o n  of t h e  gel a n d  e lu t ion  were per-  
fo rmed  w i t h  0 . 1 N  acet ic  acid (pH 3.2). 

Results and discussion. Tab le  I shows t h a t  in r a t s  wh ich  
rece ived  a n  i.p. i n j ec t i on  of p h e n y l q u i n o n e ,  t h e r e  was  a 
m a r k e d  i n h i b i t i o n  of paw  swell ing b y  kao l in  b u t  no t  b y  
se ro ton in  or p o l y v i n y l - p y r r o l i d o n e  (PVP) .  These  resu l t s  
i nd i ca t ed  t h a t  t i s sue  i r r i t a t i o n  caused  b y  p h e n y l q u i n o n e  
exer t s  a r e m o t e  a n t i - i n f l a m m a t o r y  effect  specif ical ly to-  
wa rds  those  p a r t i c u l a r  t y p e  of oedemas  w h i c h  are also 
i n h i b i t e d  b y  p h e n y l b u t a z o n e .  

I n  a n  a t t e m p t  to  t r a n s f e r  t he  p o s t u l a t e d  an t i - i n f l am-  
m a t o r y  t i ssue  fac to r  in to  o the r  rats ,  we d e m o n s t r a t e d  
ear l ier  t h a t  pe r i t onea l  e x u d a t e  a n d  paw  o e d e m a  f luid 
col lected f rom rats ,  i n h i b i t e d  t h e  kao l in - induced  paw  
swell ing w h e n  in jec ted  in to  o the r  r a t s  ~.  I n  t he  p r e sen t  
i n v e s t i g a t i o n  we h a v e  e x a m i n e d  t h e  effect  of exuda t e s  
col lected f rom i n f l a m m a t o r y  pouches .  T he  wa te r - so lub le  
c o m p o n e n t  of t he  e x u d a t e  was found  to c o n t a i n  t he  f ac to r  
wh ich  i n h i b i t e d  t he  kao l in - induced  r a t  paw oedema,  a n d  
dia lysis  of t h e  wa te r - so lub le  po r t i on  revea led  t h a t  t h e  
a c t i v i t y  is due  to a h igh  molecu la r  we igh t  mate r ia l ,  as 
m o s t  of t he  a c t i v i t y  was found  in  t he  r e t e n t a t e .  As seen 
ill T a b l e  II, a b o u t  100 m g / k g  of lyophi l ized  r e t e n t a t e  re- 
duced  t h e  swell ing of t he  r a t  paw  to  50% w h e n  in j ec t ed  
i.p., whereas  500 m g / k g  d i a lysa t e  reduces  to  on ly  32%.  

W e  h a v e  f u r t h e r  e x a m i n e d  t h e  a c t i v i t y  of t he  wa te r -  
soluble,  non -d ia lyzab le  pr inc ip les  of t he  pouch  m a t e r i a l  
aga ins t  t he  i n f l a m m a t i o n  caused b y  kaol in ,  car rageenin ,  
serotonin ,  h i s t a m i n e  and  P V P .  W e  found  t h a t  sero tonin ,  
h i s t a m i n e  a n d  P V P  oedemas  are n o t  inh ib i t ed ,  whereas  
kaol in  and  ca r r ageen in  oedemas  are def in i te ly  i n h i b i t e d  
b y  th i s  a n t i - i n f l a m m a t o r y  fac to r  p r e sen t  in  t he  p o u c h  
m a t e r i a l  (Table  I I I ) .  I n h i b i t i o n  of t h e  kao l in - induced  
o e d e m a  was more  p r o n o u n c e d  t h a n  t h a t  of ca r r ageen in  
oedema.  W e  h a v e  regu la r ly  observed,  however ,  t h a t  w i t h  
our  r a t  s t r a i n  t he  ca r r ageen in  o e d e m a  is more  r e s i s t a n t  to  
i n h i b i t o r y  effects t h a n  t he  kaol in  oedema.  P rev ious  work  
has  shown  t h a t  p h e n y l b u t a z o n e  c o u n t e r a c t s  t h e  o e d e m a  

Table I. Hind-paw oedema nhibition in peritoneally irritated and 
phenylbutazone treated rats 

Pretreatment Inhibition (%) 

Kaolin s Serotonin ~ PVP~ 

Phenylquinone, i.p. 49 (41-57) b 0 0 
irritation 

Phenylbutazone, orally 83 (74-92) 0 0 
100mg/kg 

Oedema inducer,  b Figures  are mean  values  of groups of 10 ra t s  
each. In brackets : 95 % Iiducial limits. 
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caused by  kaolin, bu t  fails to inh ib i t  the  oedema produced  
by  serotonin,  h i s t amine  or P V P  9. I t  appears  thus  t h a t  the  
specifici ty of the  na tura l  a n t i - i n f l a m m a t o r y  ac t iv i ty  is 
similar to  t h a t  of pheny lbu t azone  in these  t ype  of oedemas.  

ROBINSON et al. 7, s, ~a have  descr ibed an an t i - in f lamma- ,  
to ry  factor  f rom exuda tes  of animals  sub jec ted  to irr i ta-  

Table II. Anti-inflammatory activity of retentate and dialysate of 
water-soluble components of pouch material 

Components tested Dose~ (mg/kg) Inhibition of oedema~ (%) 

Retentate 50 29 (11-44) b 
100 50 (34-65) 
200 49 (33-64) 
400 64 (48 78) 
800 87 (73-101) 

Dialysate 500 32 (10-50) 

Oedema was induced by kaolin, b In brackets : 95 % fiducial limits. 
Test material was dissolved in physiological saline and a volume of 

1 ml/100 g body weight of rat was administered i.p. 

t ion by  imp lan t ing  polyes ter  sponges. Our mater ia l  showed 
some s imi lar i ty  to theirs,  since on gel f i l t ra t ion  b o t h  sub- 
s tances  behave  as macromolecutes .  ROBINSON et  al. 7, 8, 13 
inves t iga ted  the  effect  of the i r  na tura l  a n t i - i n f l a m m a t o r y  
factor  only  on carrageenin  oedema,  so i t  is still deba tab le  
whe the r  these  2 factors  are similar  or ident ical  in the i r  
pharmacologica l  proper t ies .  The hypo thes i s  t h a t  t h e  
na tu ra l  an t i - i n f l ammat o ry  fac tor  is syn thes ized  in the  
liver ~ and t r anspo r t ed  to t he  diseased site dur ing  in- 
f l a m m a t i o n  ~, requires  fu r the r  inves t igat ion.  However ,  our  
mater ia l  possesses a h igher  moiecular  weight  t h a n  the  
a n t i - i n f l a m m a t o r y  fac tor  isolated by  HUBER et al. ~5 f rom 
bovine  liver. F u r t h e r  pharmacologica l  charac te r iza t ion  
of the  a n t i - i n f l a m m a t o r y  mate r ia l  ob ta ined  f rom pouch  
is in progress.  

Zusaammen/assung. Eine  hochmolekula re  Verb indung  
wurde  aus E x u d a t e n  von Granu lombeu te ln  von R a t t e n  
gereinigt.  Diese Substanz ,  i.p. an R a t t e n  verabre ich t ,  
h e m m t  das durch  Kaol in  oder  d u t c h  Carrageenin erzeugte  
Pfo tenoedem,  n ich t  dagegen das durch  His tamin ,  Sero- 
ton in  oder  Po lyv iny lpyr ro l idon  erzeugte  Oedem. 
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Table III. Effect of the natural anti-inflammatory factor of pouch 
material on different types of oedema 
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Oedema inducer % inhibition caused by retentate~ 

(100 mg/kg) 

Carrageenin 21 (11-31) 
Kaolin 63 (49-77) 
Histamine 0 
Serotonin 0 
Polyvinylpyrrolidon 0 

Obtained by dialysis of water-soluble pouch material 
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A R o l e  for  G l u t a t h i o n e  in  M u s c l e  C o n t r a c t i o n  

The deve lopmen t  of r a the r  specific agents  for the  intra-  
cellular ox ida t ion  of g luta th ione,  GSH,  to  GSSG has  per-  
m i t t ed  the  inves t iga t ion  of the  func t ion  of GSH in m a n y  
biological sys t ems  1-s. W e  now repor t  a here tofore  un-  
suspected  l inkage of GSH to muscle cont rac t ion .  

The thiol-oxidiz ing agent  used in the  p resen t  experi-  
men t s  is diamide,  (CHa)~NCON=NCON(CHa)~, which  
reacts  wi th  G S t t  according to  the  equat ionS:  

2GSH + (CHa)2NCON=NCON(CHa) ~-~ 

GSSG + (CHa)2NCONHNHCON(CHa) 2 

The half-life for the  react ion of d iamide  wi th  intracel lular  
GSH under  the  condi t ions  used wouId be 1 sec or less (W. 
CORREA, unpubl i shed  observat ions) .  

P r i m a r y  cul tures of muscle cells (Rattus ratlus norvegi- 
cus) in med ium 199 were suppl ied by  Dr. DAVID YAFFE 
( D e p a r t m e n t  of Cell Biology)v. 2-week-old cul tures  ex- 
h ib i ted  s t rongly  con t rac t ing  fibres. :Exper iments  were be- 
gun by  adding  a smal l  vo lume of d iamide  solut ion in 
isotonic saline to the  cul ture m e d i u m  (25 1:3 ml) fol- 
lowed by  rapid  swirling. Observa t ions  were made  under  a 

dissect ing microscope.  Af ter  80-120 sec, the  med i u m was 
asp i ra ted  f rom the  p la te  and replaced wi th  fresh 199 
medium.  The plates  were examined  immed ia t e ly  af ter  
med i u m change  and  t h e n  periodical ly af ter  s torage in an 
incuba tor  a t  37 ~ 

T r e a t m e n t  of ac t ive ly  con t rac t ing  fibres wi th  a 5 x 
10-4M diamide  solut ion led to  comple te  cessat ion of acti-  
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