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caused by kaolin, but fails to inhibit the oedema produced
by serotonin, histamine or PVP?, It appears thus that the
specificity of the natural anti-inflammatory activity is
similar to that of phenylbutazone in these type of oedemas.

RoBINSON et al.?-8:12 have described an anti-inflamma-,
tory factor from exudates of animals subjected to irrita-

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

Components tested Dosec (mg/kg) Inhibition of oedema® (%)

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

Dialysate 500 32 (10-50)

@ OQedema was induced by kaolin. » 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.

Table III. Effect of the natural anti-inflammatory factor of pouch
material on different types of oedema

Oedema inducer % inhibition caused by retenfatez

(100 mg/kg)
Carrageenin 21 (11-31)
Kaolin 63 (49-77)
Histamine 0
Serotonin o
Polyvinylpyrrolidon 0

2 Obtained by dialysis of water-soluble pouch material.

A Role for Glutathione in Muscle Contraction

The development of rather specific agents for the intra-
cellular oxidation of glutathione, GSH, to GSSG has per-
mitted the investigation of the function of GSH in many
biological systems!-%. We now report a heretofore un-
suspected linkage of GSH to muscle contraction.

The thiol-oxidizing agent used in the present experi-
ments is diamide, (CH,),NCON=NCON(CH,),, which
reacts with GSH according to the equation?:

2GSH + (CH,),NCON=NCON(CHy), ->
GSSG + (CH,),NCONHNHCON(CH,),

The half-life for the reaction of diamide with intracellular
GSH under the conditions used would be 1 sec or less (W.
CoORREA4, unpublished observations).

Primary cultures of muscle cells (Rattus vattus norvegi-
cus) in medium 199 were supplied by Dr. Davip YAFrFE
(Department of Cell Biology)”. 2-week-old cultures ex-
hibited strongly contracting fibres. Experiments were be-
gun by adding a small volume of diamide solution in
isotonic saline to the culture medium (25 4:3 ml) fol-
lowed by rapid swirling. Observations were made under a
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tion by implanting polyester sponges. Our material showed
some similarity to theirs, since on gel filtration both sub-
stances behave as macromolecules. RoBiNsoN et al.” 813
investigated the effect of their natural anti-inflammatory
factor only on carrageenin oedema, so it is still debatable
whether these 2 factors are similar or identical in their
pharmacological properties. The hypothesis that the
natural anti-inflammatory factor is synthesized in the
liver'* and transported to the diseased site during in-
flammation?8, requires further investigation. However, our
material possesses a higher molecular weight than the
anti-inflammatory factor isolated by HuBER et al.’® from
bovine liver. Further pharmacological characterization
of the anti-inflammatory material obtained from pouch
is in progress.

Zusammenfassung. Eine hochmolekulare Verbindung
wurde aus Exudaten von Granulombeuteln von Ratten
gereinigt. Diese Substanz, i.p. an Ratten verabreicht,
hemmt das durch Kaolin oder durch Carrageenin erzeugte
Pfotenoedem, nicht dagegen das durch Histamin, Sero-
tonin oder Polyvinylpyrrolidon erzeugte Oedem.
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dissecting microscope. After 80-120 sec, the medium was
aspirated from the plate and replaced with fresh 199
medium. The plates were examined immediately after
medium change and then periodically after storage in an
incubator at 37°C.

Treatment of actively contracting fibres with a 5X
10—* M diamide solution led to complete cessation of acti-
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vity within 20-60 sec. (The times are upper limits because
of the need to scan the entire plate.) The replacement of
the medium with fresh medium did not cause an imme-
diate resumption of activity, but all cultures showed weak
fibre contractile activity after 70-80 min at 37°C. Full
strong activity was observed after 4 h at 37°C. No other
changes were noted on further incubation.

Lower concentrations of diamide (1-2x10-22f) were
without appreciable effect upon the contractile activity of
the fibres in the cultures. Higher concentrations (3x
10-3M) of diamide caused an instantaneous loss of con-
tractile activity, observed through the microscope during
the addition of the reagent.

The specificity of our thiol-oxidizing agents has been
detailed elsewhere?-2:5, The rapid cessation of contractile
activity in muscle fibres after intracellular oxidation of
glutathione to the disulphide implies a close and possibly
direct role for GSH in the contractile activity. Further
support for this role is found in the length of the time for
recovery of contractile activity, a time reasonable for the
intracellular regeneration of GSH from GSSG2. The
spontaneous contractile activity of muscle fibres in cul-
ture may bear a close relationship to the acetylcholine

Effects of Cyclohexylamine on Rat Fertility

The biological effects of cyclohexylamine, the major
degradation product ot cyclamate, on chromosomes, re-
production and teratogenesis have been the subject of
several papers!-4. In an earlier communication, a dele-
terious influence of cyclohexylamine sulphate on male
fertility was described . Later investigations showed that
females mated with cyclohexylamine sulphate-treated
males had smaller litters at term than those bred with
controls. The finding was suggestive of genetic damage
and torms the subject of this report.

Male Wistar albino rats weighing 175-200 g were ran-
domly assigned to test (15 animals) and control (10
animals) groups. The test males were fed 0.29, cyclo-
hexylamine sulphate (CHS) in their drinking water. At
the same time, a 65-day breeding program was initiated
in which each male was isolated with 2 virgin females for
5 days for a total of 13 sequential mating trials for each
of the 25 males. During the first 3 mating trials, the
females as well as the males drank the test solution at an
average daily rate of 142 mg/kg body weight. After 3
trials, the mode of CHS administration was changed to
gavage (220 mg/kg/day) so that the treatment was re-
stricted to the males. Control males received distilled
water by gavage. After another 4 mating trials, CHS
treatment was suspended for the duration of 3 trials.
During the final 2 breeding trials, CHS treatment by
gavage (220 mg/kg/day) was re-instituted in the males.

Fifteen days after being separated from the males, the
females were sacrificed to ascertain pregnancies, and to
record the numbers of viable and nonviable embryos and
resorption sites. The fetuses were examined for external
defects and skeletal malformations.

Male fertility was calculated as the number of females
impregnated relative to the number exposed. The male
fertility and implantations (viable and nonviable embryos
and resorption sites) data were analyzed using the Sign
Test for time effects and the Wilcoxon-Mann-Whitney
ranking test for treated:control comparisons?.

Fertility in the treated group was generally impaired
relative to the control group (P < 0.05 by one-tailed test).
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stimulated activity in denervated muscles®-®. The mole-
cular basis for the participation of GSH in muscle con-
traction is under investigation.

Résumé. Le traitement de fibres en pulsation d'un
muscle (cultivé en vase clos) avec l'oxydant diamide,
spécitique pour la conversion du glutathione (GSH) au
disulfide (GSSG), arréte vite tout mouvement. Aprés
quelques heures d’incubation, le niveau normal de l'acti-
vité est retabli.
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Fertility is plotted in Figure A. The adverse effect was
apparently related to CHS dosing of males since the effect
continued after treatment of females was halted. Observa-
tion on mating behaviour revealed no reduction in male
or female libido. The antifertility effect persisted during
the 3 trials in which the CHS treatment was suspended,
indicating the effect to be of more than transitory nature.

The incidences of resorption sites and nonviable em-
bryos in the test and control groups were similar in all
trials, which excludes the possibility of a postimplantation
embryocidal effect associated with CHS. However, the
average number of implantations per litter was consis-
tently and significantly (P < 0.01 by one-tailed test) de-
creased in the treated group. Data on viable and non-
viable embryos and resorption sites were combined to
compare postimplantational reproductive efficiency in
both groups (Figure B). The depression in numbers of im-
plantations could be accounted for by preimplantational
loss apparently due to CHS treatment. In a previous
study? in which the maximum dose of CHS was lower than
that reported here, interference with embryonal viability
at pre- and postimplantation stages was not observed;
however, the antifertility effect of CHS in males was
observed at as small a dose as 22.26 mg/kg/day as
measured by ability to induce pregnancy.

Since the incidence and types of external defects and
skeletal anomalies in embryos obtained from test animals
were not different from the controls, the possibility
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