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Introduction: 1ugenal (Eg), a compound extracted from Clove tree, is known for its

IR

anti- anaphylactic, anti-inflammation, antiseptic, antibactenal and analgesic propertics as well as
chain breaking antioxidant in inhibition of lipid peroxdation. Retinoic acid (RA), one of the
synthetic dertvatives of vitamin A, has been frequently used for treatment of face acne. [nour
studlies Eg was used to test its probable correcting action on decreasing the toxicity and the
teratogenic effects of retinoic acid in female MM mice cmbryo.

Materials and Methods: rive groups of & weeks ald pregnant female mice were

Fed as [ollows: - an oral dose of 60 mg BA per kg bow, on day 10 of pregnancy, 2- an oral dose

of 10 medky bow. Eg [or ten days (5th o 15th day of pregnancy), 3- olive oil (solvent) for 15 |

days, 4-Lig plus KA (as in groups 1 and 2) and 3- ontreated controls. On day 18 of pregnancy

the mice were dissectioned and the embryos were taken from the uterus. The length of the

Crown Rump (CRY, Cranio-Facial (CF), hands, feet and tail were measured and the organs

were observed for probable defects, ANOVA | Tukey sand Chi-sgquare were used for dala

analysis.

Results: a positive relationship was observed between the quantity of RA taken by the

ammals and the frequency of embryonic organ defects. Simullaneows administration of g with |

A significently reduced the frequency and the intensity of embrycnic defects, RA could .

significantly reduce the length of hands, feel, til, CR and CI7 (p=<(L0013 1t could also cause

embryonic defects such as short lower jaw, spiral tail, foot bending, hand and leet oligodactily

and syndactily. Simultancous administration of Eg with RA could significantly correct the length

reduction in hands, tail and CE by 16, 1885, 744% respectively (P<0,001), and CR by 6.57%

(P <0.05). |
; Conclusion: The results of this study show that Eg may decrease the teratogenic effects
. of RA, and might also be suggested as o protective agent 1o be used with BA in skin therapy

during pregnancy.
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Introduction

Taday, evidence for an  imporant role  for

antioxidant  nutrients comes from the complete
spectrum  of biochemical research, animal siudies,
gpdemiclogic data and clinical trials.

In these studies, Eg was used for the first time to
test its probable protective effacts on the teratogenicity
of BA which 15 used by pregnant women for treatment
of acna.

Retinoic are a class of compounds consisting of
natural and synthetic analogs of vitamin A, They are
used therapeatically for skin diseases such as acne,
and  other

LEOrNass keratinizing dermatoses (1)

Retinoids  not only have  imponant  physiclogical
functions, but also are used extensively in dermatology
2y, In humans, loxicity associated with retincids s
characterized by cheilitis, stomatitis and conjunctivits,
headache and, pain tendermess in bone and joint, In
animals, toxicity causes weight loss, desquamation of
skin,  hair  loss,  bone  fractures,  hemorrbage,
teratogenicity, reproductive woxicity and famy liver (3, 4).

Unfarunately, the high feratogenicity of the retinoids
is a major drawback 1o their broad use, There is a
characteristic pattern of congenital defects such as
cranicfacial, cardiac and central nervous system found
in human infants exposed 1o isctretincin (13-cis-BA) in
uterz  during the first trimaster (2).This teratogenic
responss inowomen was elicited by oa relatively low
0.5 1.ama/ka/dayy (2)

Alhough 13-cis-HA is potent homan teratogen, this

climcaly  therapsutic  dose
substance 5 only marginally teratogenic in the mouse
al doses 100 times higher than those used in human
tharapy, and alltrans-isomer, on the other hand, is a
potent teratogen in mousa (5, 6). In cell differentiation
and embryogenesis, 9-cis and all-rans BA necessarily
interact with nuclear retinoid receptors, whereas retinol
dossn’t (7).

Eg (4-alyl-2-methaxyphenol), a naturally ocouring
phenolic compound, is 8 major companant of clove oil
and exists to a lesser extert in oils of several other
plants (8], It has antiseptic and analgesic properias,
and finds medicinal application n dental and surgical
pastes (8] The joint FAOQMWHD committee on Food

Additives has permitled an acceplable daily imake of
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Eg of 25 mgkqg bw., for humans (8, 9. It is

considersd  non-carcinogenic,  non-mutagenic  and
generally recognised as safe (GRAS) by Food and
Drug  Administration {10}, In traditional medicine, Eg
has been used in the treatment of flatulent colic,
chronic diarrhea and aother gastraintestinal disorders
19y, Eq is reponad 10 show a high antivacterial activity

i11).

Materials and Methods
= Chemicaly

Eg (=99% pure) was obtaned from  Merck
Chemical Company and  all-trans RA from Sioma

Chemical Carporation.

= Animals
Five groups of 8 weeks old pregnant female mice

4

werae fad as follows: 1- an aral dose of 60 mg RA per
kg bow on day 10 of pregnancy, 2- an oral dose of
100 mg'kg bow Eg for ten days (5th to 15th day of
pregnancy), 3- alive oil {schvent) for 15 days, 4- EqQ
plus AA (as in groups 1 and 2) and 5- unfrested
contrals, Six weeks old albing NMRBI male mice and 8
weeks old female mice, weighing 26+2 g were housed
in individual cages. They were fed pelleted mice digts
add likitum. The animals were maintained under a
temperature of 22+2°C and acclimated to a 12-hr

light-dark cycle.

= Teratological Studies

A group of four to sk females were caged with a
fertile WNMRI male betwesn 24 pm and & am. The
presence of vaginal plug, immedigtely afterward, was
regarded as an evidence for successful mating, and
this day was designated as Day 0 of gestation. The
dams weighed an average of 26+2 g on the first day
of gestation. To make sure that the embryos will have
enaugh Eg to react with AA effects, Eg (100 mg/kg in
2ml of olive oil) was administrated orally, five days
befare RA administration, for 10 days. On the 10th day,
beginning of limb embryonic arganogenesis, a single
dose of BA (BOmo/kg in olive oil ) was administrated
by gavage. The doses in these studies were chosen
according to the resulis of our preliminary experiments.
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The mice were kiled on day 18 of gestation. Llpon
aparaiomy, the feluses wera taken and examined for
swternal malformations. Half of them were fixed by
pthanal (80%) and dehydrated ty 95% ethanol, and
processed  for  skeletal

slaining Dy the  Alizarin

Aed-alcian Blue method, Contrel animals were either
administrated an appropriate valume of the solvent ar

gt untreated

« Statistical Analysis
The data were subjected to one-way analysis of
PAMOWA)

randomized  design with six mice per group.

VArance appropriate 1o complately
The
means were evaluated by using Tukey s HSD multiple

comparisan test. Chi-sguare was applied for analysis of

the statistical  significance of  fetus malformation

differences.

Results

Cral administration of BA an 10" day of gestation
was leratogenic to embryos, and most of the exposed
embryos were defective (Table 1), RA lowered the
embryonic length of hands, feet, tail, GH, and CF by
32.8 237, 269 65 and 8.9%,
compared ta the solvent o control groups. BA induced

respectively (P=0.001),

many embryonic malformations such as short lower

jgw,  spiral tail, hand  and  fooi  bending,  hand

oligodactily, hand syndactily, toot syndactily and foot
oligodactily by 38.3, 51, 17, 382, 46.8, 40, 31.9 and
34%, respectively (Tablal).

Table 12 Comparisen of terpatogenic effects among the expenimental groups.
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Since feeding olive oil did not have any significant
teratogenic effects on the embryos of pregnant mice
compared to thase of the control groups, the results of
the control and the solvent groups were presented as
solvent group (Table 1), Simultanecus administration
of Eg with RA could significantly correct the embryonic
length reduction in hands, tail and CF by 16, 18.8% and
7.44%, respectvely (P<0001) while CR Dy 6.57%
(P=0.05), but not in foot, Eg could reduce embryonic

malformations including, lower Jaw, fool bend, spiral

Amind &

tail, oligoductily and syndactily of hand and synductily
of foot 14,4, 16.5, 46.7, 208, 7.4 and 8%, respectivaly,
{Tabla 1), but could not inhibit hands bend and foo
oligodactily (Tablel, Fig 2). Statistical analysis revealad
that the differences were significant in all dependent
groups at a rate of [Fyay=1074 P<0.000001], CF
[Faame=32.86 FP<0000001], Hand [Fg239=91.64

P <0.000001), Foot [Fjga50=53.45, P<0.000001] and
Tail[F 4 335=61.81, P<0,000001] {Fig 1).

Fig 2: A comparison of teratogenie effects of RA and corrective elfects of Eg on fetuses
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Discussion

Today, foods which enhance and promote health
and prevent disease arg attracting the attention of
scientists,  consumers  and  industrialists. There s
enough evidence to suggest that plant foods decrease
the nsk of these diseases and obviously the wide
variety  of  protective phytochamicals providing
aggregation and synergistic effects appear 10 be more
important than individual nutrients or combination of
nutrients for prevention.

The spice  principgle ke eugenal,  curcumin,
capsaicin and extracts of onion and garlic has the
potential to act as antioxidants (12). The observed
proteclive effect of Eg on RA effects in our studies may
ne contributed to the antioxidant effects of Eg in
decreasing the oxidative stress of RA. Reddy (13)
demonstrated that spice principle such as Eg can
effactively inhibit lipid peroxidation in rat liver by
enhancing anfioxidant enzyme activities, Eg was shown
to inhibit cxidation of Fe*+ by Haqe and also scavenge
0% and OH radicals (14). Protective effects of Eg
againsl toxic materials and drugs were also reporned
(15, 18).

The use of vitamin A derivatives, for treatméant of
sEvEre acne by pregnant women has been associated
with a malfarmation syndrome in the offsprings (3, 17).
Excessive witamin A administered as  either retinol,
ritingl ester, o retinoic acid is teralogenic in labaratary
animals {2, 18, 18], The extreamely low exposure of the
embnyo b 13-cis BA can explain the low teratogenic
patency of  this  isomer  following a single  oral
administration in mouse both on day 11 and day 9 of
gestation  (2). The extensive placental transfer of
all-trans RA correspanded well with the high
teratogenic potency of this compound (2], Metabolite

with - all-trans  configuration reached the embryo 0

significant amounts (2). Cusic et al, (200 reported that
Ra administration on 10" day of gestation produced
extra-dicits which were morphologically more advanced
than those in the untreatad controls. Lorente et al. (21),
also reported RA administration to pregnant rats in
doses sufficient to induce 90% incidence of Cleft
Falate, Kraft et al. {2) reported that the emBononic
concentrations of alltrans BA were higher on day 9
than day 11 of gestation and this might be due to
develcpmental  stage  dependence on intrinsic
sensitivities of embryonic structures. The increased
concentration of alltrans RA in the embryos on day 9
may partly be dug to the accumulation of an acidic
compound in the relatively basic media of the embno
during this early gestational penod (2).

Our results demonstrated that Ra& could induce
many malformations on the limbs, tail. CR and CF.
These findings are in agreement with the results of
other researchers (2, 3). Simultaneous administration of
Eg with BA, in our studies, could significantly correct
the lengih reduction in hands, tail, CR and CF. Eg
coud alsa, reduce malformations including lower jaw,
foot bend, spiral tail, oligoductily and  syndactily of
hand, and syndactyly of foot. The prolective
mechanism of Eg against teratogenic effects of RA is
not well known alkhough lterature reviews reveal the
relevance of Eg effects with its antioxidant properties
(15, 16). Data analysis revealed that the differences

were significant in all dependent groups (Figl).

Conclusion

Trne resuls of this study show that Eg may
decrz¢se the teratogenic effects of RA, and it might
also be suggested as a protective agent 1o be used

with B& in skin therapy during pregnancy.
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