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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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v i ty  wi th in  20-60 sec. (The t imes  are upper  l imits  because 
of the  need to scan the  entire plate.) The rep lacement  of 
the med ium wi th  fresh med ium did no t  cause an imme-  
diate resumpt ion  of act ivi ty ,  bu t  all cul tures showed weak 
fibre contract i le  ac t iv i ty  af ter  70-80 rain a t  37~ Ful l  
s t rong ac t iv i ty  was observed af ter  4 h at  37 ~ No other  
changes were noted on fur ther  incubat ion.  

Lower  concent ra t ions  of d iamide (1 -2 •  10-4M) were 
w i thou t  appreciable  effect upon the  contract i le  ac t iv i ty  of 
the  fibres in the  cultures.  Higher  concent ra t ions  (3 • 
10-3M) of d iamide caused an ins tantaneous  loss of con- 
t ract i le  act ivi ty ,  observed th rough  the  microscope during 
the  addi t ion of the  reagent.  

The  specifici ty of our thiol-oxidizing agents  has been 
detai led elsewhere ~, 2,5. The  rapid cessation of contract i le  
ac t iv i ty  in muscle fibres af ter  intracel lular  ox ida t ion  of 
g lu ta th ione  to the  disulphide implies a close and possibly 
direct  role for G S H  in the  contract i le  act ivi ty .  Fu r the r  
suppor t  for this role is found in the length  of the t ime for 
recovery  of contract i le  act ivi ty ,  a t ime  reasonable for the  
intracel lular  regenera t ion  of G S H  from G S S G  2. The  
spontaneous  contract i le  a c t i v i t y  of muscle fibres in cul- 
ture  m a y  bear  a close relat ionship to the  acetylchol ine 

s t imula ted  ac t iv i ty  in denerva ted  muscles s,9. The mole- 
cular basis for the  par t ic ipa t ion  of G S H  in muscle con- 
t rac t ion is under  invest igat ion.  

Rdsumd. Le t r a i t emen t  de fibres en pulsat ion d 'un  
nmscle (cultiv6 ell vase dos) avec l ' o x y d a n t  diamide,  
sp4cilique pour  la conversion du gluta th ione (GSH) au 
disulfide (GSSG), arr6te v i te  t ou t  mouvemen t .  Apr~s 
quelques heures d ' incubat ion,  le n iveau normal  de l 'act i -  
vi t6 est retabli .  
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Effects of C y c l o h e x y l a m i n e  on Rat Ferti l i ty  

The biological  effects of cyclohexylamine ,  the  ma jo r  
degradat ion  product  oi cyclamate ,  on chromosomes,  re- 
product ion  and teratogenesis  have  been the  subject  of 
several  papers  1-a. In  an earlier communica t ion ,  a dele- 
ter ious influence of cyc lohexylamine  sulphate  on male  
fer t i l i ty  was described a. La te r  invest igat ions  showed t h a t  
females ma ted  wi th  cyc lohexylamine  su lphate- t rea ted  
males  had smal ler  l i t ters  a t  t e rm than  those bred wi th  
controls.  The  finding was suggest ive of genetic damage  
and iorms the  subject  of this report .  

Male Wis ta r  albino rats  weighing 175-200 g were ran- 
domly  assigned to tes t  (15 animals) and control  (10 
animals) groups. The  tes t  males were fed 0.2% cyclo- 
hexy lamine  sulphate  (CHS) in their  dr inking water .  At  
the  same t ime,  a 65-day breeding p rogram was ini t ia ted 
in which each male  was isolated wi th  2 virgin females for 
5 days for a to ta l  of 13 sequent ia l  ma t ing  trials for each 
of the  25 males. Dur ing  the  first 3 ma t ing  trials, the  
females as well as the  males drank  the  tes t  solution a t  an 
average dai ly ra te  of 142 mg/kg  body  weight.  Af ter  3 
trials, the  mode  of CHS adminis t ra t ion  was changed to 
gavage  (220 mg/kg/day)  so tha t  the  t r e a t m e n t  was re- 
s t r ic ted to the  males. Control  males received distil led 
wate r  by  garage .  Af te r  another  4 ma t ing  trials, CHS 
t r e a t m e n t  was suspended for the  dura t ion  of 3 trials. 
Dur ing the  final  2 breeding trials, CHS t r e a t m e n t  by  
gavage  (220 mg/kg/day)  was re- ins t i tu ted  in the  males. 

F i f teen  days af ter  being separated f rom the  males, the  
females were sacrificed to ascer ta in  pregnancies,  and to 
record the  numbers  of viable  and nonviable  embryos  and 
resorpt ion sites. The fetuses were examined  for ex terna l  
defects and skeletal  malformat ions .  

Male fer t i l i ty  was calculated as the  number  of females 
impregna ted  re la t ive  to the  number  exposed. The  male  
fer t i l i ty  and implan ta t ions  (viable and nonviable  embryos  
and resorpt ion sites) da ta  were analyzed using the  Sign 
Test  for t ime  effects and the  ~Vi lcoxon-Mann-Whi tney  
ranking  tes t  for t r e a t ed : con t ro l  comparisons 5. 

Fe r t i l i ty  in the  t rea ted  group was general ly impaired 
re la t ive  to the  control  group (P  < 0.05 by  one-tai led test). 

Fe r t i l i ty  is p lo t ted  in Figure  A. The  adverse  effect  was 
apparen t ly  related to CHS dosing of males since the  effect  
cont inued a i ter  t r e a t m e n t  of females was halted.  Observa-  
t ion on mat ing  behav iour  revealed no reduct ion  in male  
or female libido. The ant i fer t i l i ty  effect persisted during 
the  3 trials in which the  CHS t r e a t m e n t  was suspended, 
indica t ing  the  effect to be of more than  t rans i to ry  nature.  

The  incidences of resorpt ion sites and nonviable  em- 
bryos in the  tes t  and control  groups were similar  in all 
trials, which excludes the  possibi l i ty of a pos t implan ta t ion  
embryocida l  effect associated wi th  CHS. However ,  the  
average number  of implan ta t ions  per  l i t ter  was consis- 
t en t ly  and signif icant ly (P  < 0.01 by  one-tai led test) de- 
creased ill the  t rea ted  group. Da ta  on viable  and non- 
viable embryos  and resorpt ion sites were combined  to 
compare  pos t implan ta t iona l  reproduc t ive  efficiency in 
bo th  groups (Figure ]3). The  depression in numbers  of im- 
p lan ta t ions  could be accounted for by  p re implan ta t iona l  
loss apparen t ly  due to CHS t rea tment .  In  a previous  
s tudy  a in which the m a x i m u m  dose of CHS was lower than  
tha t  repor ted  here, interference wi th  embryona l  v iabi l i ty  
a t  pre- and pos t implan ta t ion  stages was no t  observed;  
however,  the  ant i fer t i l i ty  effect  of CHS in males was 
observed a t  as small  a dose as 22.26 m g / k g / d a y  as 
measured by  abi l i ty  to induce pregnancy.  

Since the  incidence and types  of ex terna l  defects and 
skeletal  anomalies  in embryos  obta ined  f rom tes t  animals  
were not  different  f rom the  controls, the  possibi l i ty  
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