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during organogenesis via the dietary route to pregnant rat
{Kavliock et al. . 1982).

Teratogenic activity of carbendazim was investigated by
vergieva (1982). An increase in the mortality rate of fetuses was
observed in female rats and rabbits where orally administered
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carbendazim at 20. 40 and 80 mg/kg/day from day 5 to 15 of
gestation for rats or 40,80 and 150 mg/kg for rabbits.

The present study was initiated to evaluate the effect of
dietary exposure to benomyl and carbendazim in the mice. Besides,
the effect of two different types of diet and the effects on food
consumption, maternal weight change on feed efficiency, on
pregnant mice, the fetuses, and skeletal malformation were -
recorded, also the effect on placental alkaline phosphatase was
determined.

MATERIALS AND METHODS

5. Tested [fungicides: Commercial benomyl and carbendazim fungi-
cides were provided by the ministry of Agric., Cairo.

B. Tested animals ; female mice were pen bred with males of the
same strain of demonstrated fertility using one male per every
twoi females. This procedure was carried out from 4 Pm to 8 Pm
daily. Copulation was ascertained by the presence of a vagina®
piag. [This time was considered the first day of gestaticn
females were separated and housed in groups for treatments.

Treatmeht of animels : BAdministration of either bencmyi or
carbendhzim was used on the maternal weight on 1st day of
gestatipn. Treated animals recevied fresh prepared diet casilv

From dpy € 2o day 17 of gestation ., benomyl or carbendazim
deses  [ncorporated 1in  the diet were administered with or
without 1% coirn oil.

@]

I'. Histolegical studies: Fetuses from each litter were <cleared
and stafned with Alizarin Red as described by Williams (154%).

E£. Piacental ARlkaline Phosphatase: According tec the methods des-
cribed by Bessey gt al (!1946), and Dipietro & Zengerie,
{1967}, alkaline phosphatase activity was determined in place-
ntal preéeparations.

RESULTS AND DISCUSSION
A. Pregnant Females:—

The results demonstrated that benomyl at 150 mg/kg/day
decreased the number of pregnant females at necropsy in both diet
groups , while benomyl at 1000, and 1500 mg/kg/day showed &
different 'percentage of complete resorption. Benomyl also at
1000 mg/kg/day reduced weight gain in females. Carbendazim at
1500 mg/kg/day showed that, all femeles were not pregnant at
necropsy in both diet groups, while 1000 mg/kg/day decreased the
number of pregnantfe females. Females treated with carbendazim at
500 and 1000 mg/kg/day showed a complete resorption.
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B. Feutses:

Be¢omy1 at 1500 mg/kg/day increased the number of resorbed
fetuses| and at 1000 mg/day decreased fetuses weight and length.
Carbendazim at 500 and 1000 mg/kg/day decreased the number of
resorbed fetuses photo {1,2) while at 500 mg/kg day decreased the
mean weight , length, and the number of 1live fetuses. These
findingi are in agreement with the results suggested by Mercier-—
Parot [!976) who reported that parbendazole at the highest dose
caused 100% resorption.

Begcmyl at higher dose 1000 mg/kg/day reduced females weight
gain. similar result was obtained by Ogata, et al. {(1978) who
repcrted thet the administration of thiabendazole decreased the
weight Qair of mice. Benomyl at the highest dcse 1000 mg/kg/day
reduced| fetuses weight and length. This result in agreement with
the re$u1t5 reported by Yoneyama, et al (1984 . Carbendazim
rroduced more severe effects on both dams and fetuses than
benomyl. Thus the teratogenic potential of carbendazim might
exceed that of benomyl. Strles and Carner (1%74), reported that
carbenﬁbzim is better absorbed from the gastrointestinal tract
than thie parent compound benomyl. This might explain the recorded
differences.

Benomyl at 500 mg/kg/day caused the fetuses malformation
where hand and leg phalenges bones were absent (Photo 3 & 4)
which Mere asscciated with the absence ¢f metacarpal and
metatarsal bonee (Photos 5 & &). Alsc retarded ossification of
parietal and interparietal was observed (Photo 7 & 8). ©On the
other |hand benomyl at 250 mg/kg /day did not cause any
effect on the fetal skeleton. All doses of benomy! did not affect
the ratle of growth.

THe resulis also indicated that carbendazim at 500 mg/kg/day
snowed | fetuses with absent hand ., leg phalanges bones, absent
metacarpal and metatarsal bones and retarded ossification of
parietal and interparietal. Wnhile 250 mg/kg/day caused effect on
fetuses with absent hand and leg phalanges bories. Carbendazim at
all dodes did not cause any effect on weight gain. carbendazim at
all ddses induced skeletal malformations more than benomyl. On
the other hand the induced skelatal malformation was dose depen—
dent. !These results are similar to those found by mercier—-parot
(1976), who reported that parbendazole caused dose-—-dependent
anomalies. Khera et al. (1979} reported that thiabendazole 1in-
creased incidence of anomalous in fetuses at the higher doses.

C. Placental alkaline phosphatase:-

Figure {1) indicated that benomyl at 250 and 500 mg/kg/day
did not cause any effect on the activity of placental alkaline
phasphatase, while at 1000 and 1500 mg/kg/day decreased the
enzyme activity. Carbendazim at 250 mg/kg/day did not cause
any effect, while at 500 and 10uu my/kg/day decreased the enzyme
activity.
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Photo (2): Fetuses resorbed in mouse uterus treated
‘ with 500mg/kg/day of carbendazim.
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Photo (3): Normal fetuses. Hand phalanges(«-") and
metacarpal bones( &~ ) (control).

Photo (4): Fetuses treated with 500mg/kg/day of
benomyl. Hand phalanges bones absent( &)
and aiso metacarpal bones absent.(.f’)
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Photo (3): Normal fetuses. Leg phalanges («-") and

metatarsal bones (&7 ) (conirol).

Photo (6): Fetuses.with 500mg/kg/day of benomyl.
Leg phalanges bones absent( &) and

also metatarsal bones absent (o~ ).
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Fetuses treated with., Re:

arded ossification
of parietal(s~ ) and interparietal(,-).
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Fig. (1) In vivo inhibition of placental alkaline

phosphatase activity of mice treated with

benomyl. (¥  IT)ang carbendazim ( III, JW) .
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Thus the higher doses of benomyl and carbendazim which
causefl a complete rescrption had decreased the activity of
aikaline rlacental phosphatase. Carbendazim was more effective as
inhibator of the enzyme activity than benomyl. These findings
were 1in agreement with Georgiev and Mirkova (1975} and Mirkova
(19761 who repcrted that the fungicide bectfungin decreased the
activity of placental thermostable alkaline phasphatase.

The present data supports the use of placental alkaline
prosphatase @as a paramater to predict the hazard of exerting
fetuses malformation.
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