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ABSTRACT
Cyclooxygenase (COX) inhibitors are one of the most often ingested drugs during pregnancy. The aim of
the experiment was to evaluate the teratogenic potentials of diclofenac potassium in Wister albino rats. Fifty
pregnant rats were divided into five groups; group (1) behaved as control received normal saline. Group (2)
and group (3) administered 6.75 and 13.50 mg/kg b.wt. of diclofenac potassium orally once daily from 1st
to 4th day of pregnancy respectively while group (4) and group (5) administered 6.75 and 13.50 mg/kg b.wt.
of diclofenac potassium orally once daily from 6th to 15th day of pregnancy respectively. The study revealed
no death or abortions in dams. Treated groups showed significant decrease in litter size, weight, length and
retarded growth in fetuses. Fetal resorption significantly increased in all treated groups. The incidences of
skeletal and visceral abnormalities were increased in treated groups.
Keywords: Diclofenac, pregnancy, visceral and skeletal abnormalities.
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among experimental animals including
isopropyl antipyrine (Burdan, 2000),
diclofenac (Chan et al., 2001), acetylsalicylic
acid (Espiridiao et al., 2002), ibuprofen and
tolmetin (Burdan, 2004) and piroxicam
(Burdan, 2005) on rats.
Diclofenac is a
non-steroidal anti-inflammatory drug used
commonly by women of reproductive age for
treatment
of
dysmenorrhoea
and
menorrhagia (Dawood, 1993). Siu et al.,
(2000) reported that diclofenac crosses the
human placenta readily during the first
trimester. Some case studies have linked
aspirin
(acetylsalicylic
acid)
and
indomethacin use with a higher risk of
congenital abnormalities and low birth
weight, whereas others have not found an
association (Nielsen et al., 2001). The
aim of the present study was to evaluate the
teratogenic potentials
of diclofenac

1. INTRODUCTION

T

he use of non-steroidal antiinflammatory
drugs
increased
because these remain first–line during
therapy for a wide range of rheumatic
conditions and they are the drugs of choice
for the treatment of inflammatory arthritis. It
is well known that non-steroidal antiinflammatory drugs provide analgesia and
suppress inflammation by inhibiting the
enzyme cyclooxygenase, resulting in
decreased prostaglandin synthesis (Urban,
2000). Studies have shown that both
therapeutic and side effects of non-steroidal
anti-inflammatory drugs are dependent on
cyclooxygenase inhibition (Warner et al.,
1999). A few reports have demonstrated that
non-steroidal
anti-inflammatory
drugs
exerted embryo toxicity and teratogenicity
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potassium in pregnant rats during the period
of pre-implantation (1st to 4th day of
pregnancy), (Sahu, 2009) and the period of
organogenesis (6th to 15th day of pregnancy),
(Chan et al., 2001).

2.1. Materials:

manufactured by Novartis Pharmaceutical
Company, Egypt, under trade name Catafly
®. Diclofenac was used orally by using orogastric tube as therapeutic dose 6.75 mg/kg
b.wt. and double therapeutic dose 13.50 mg /
kg b.wt. of rat. These doses were calculated
from human therapeutic dose according to
Paget and Bernes, (1964).

2.2. Animals::

2.4. Experimental design:

Fifty healthy and sexually mature
primiparous female white albino rats (Rattus
norvegicus. Bork), Wistar strain (200-250
grams and 6-8 months) were obtained from
Animal House, Department of Nile
Company for Pharmaceutical and Chemical
Industries, (Cairo, Egypt). Animals were
housed in stainless steel cages and
maintained at a temperature of 25±2 ˚C,
relative humidity of 50±5% and photoperiod
at 12 h dark/12 h light. Animals were fed on
commercial standard locally prepared rat
pellets and water free from antimicrobials to
withdraw any antibacterial residues.

Five groups contained ten pregnant female
rats were used in this study as the following:

2. MATERIALS AND METHODS

Group (1): Ten pregnant female rats were
used as control group and received only
normal saline according to the method of the
administration used.
Group (2): Ten pregnant female rats were
received the diclofenac potassium at a dose
of 6.75 mg/kg b.wt.( therapeutic dose) orally
once daily from 1st to 4th day of pregnancy
and sacrificed at 20th day of pregnancy.
Group (3): Ten pregnant female rats were
received diclofenac potassium at a dose of
13.50 mg/kg b.wt. (double-therapeutic dose)
orally once daily from 1st to 4th day of
pregnancy and sacrificed at 20th day of
pregnancy.

Female rats were examined periodically
using vaginal smear technique to ensure that
they were in regular estrous cycle (Cahen,
1966). Each female rat in estrous phase was
paired with a male of proven of fertility in a
separate cage. Mating is confirmed in the
next morning by the presence of spermatozoa
in the content of the vaginal smear and / or
the observation of the copulatory plug in
situation; these findings designate first day
of presumed gestation (Prakash and Arora,
1998; Christian, 2001).

Group (4): Ten pregnant female rats were
received diclofenac potassium at a dose of
6.75 mg/kg b.wt. ( therapeutic dose) orally
once daily from 6th to 15th day of pregnancy
and sacrificed at 20th day of pregnancy.
Group (5): Ten pregnant female rats were
received the diclofenac potassium at a dose
of 13.50 mg/kg b.wt.(double- therapeutic
dose) orally once daily from 6th to 15th day of
pregnancy and sacrificed at 20th day of
pregnancy.

2.3. Drugs:
Diclofenac as the potassium salt, is a
benzeneacetic acid derivative, designated
chemically as benzeneacetic acid, 2-[(2,6dichlorophenyl) amino], monopotassium
salt. It is available in a glass bottle contain
100 ml. Each one milliliter of diclofenac
contains 2 mg of diclofenac potassium. It
was bought from a local pharmacy and

2.5. Teratogenical design:
Ten pregnant female rats of all groups were
sacrificed at the 20th day of gestation and
dissected to examine the effect of the
administrated drugs on fetal development by
morphological (Hayes, 1986), visceral (
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Wilson, 1965) and skeletal examinations
(Staples and Schnell, 1986 and Prakash and
Arora, 1998).

85.7%; pulmonary hypoplasia in 63.6% and
71.4%; hepatomegaly in 54.5% and 57.1%
and kidney enlargement in 31.8% and 42.8%
respectively. No abnormalities in the size of
the suprarenal gland were recorded (Table 3).

2.6. Statistical analysis:
The Statistical analysis was carried out using
ANOVA with two factors under significance
level of 0.05 for the whole results using SPSS
(ver. 19). Data were treated as complete
randomization design according to (Steel et
al., 1997). Multiple comparisons were carried
out applying LSD.

Skeletal abnormalities of feti obtained from
pregnant female rats given orally diclofenac
potassium at a dose 6.75 (therapeutic dose)
and 13.5 mg/kg b.wt. (double therapeutic
dose) from 1st to 4th day of pregnancy showed
impaired ossification of skull in 33.3 % and
75%, absence of sternebra or reduction of size
of sternebrae's bones in 50% and 50%. No
abnormalities in the number and shapes of
ribs after administration of both therapeutic
and double therapeutic doses of diclofenac
potassium. Absence of some metacarpal bone
in 58.3% and 75%; absence of some
metatarsal bone in 41.6 % and 50%; absence
of digit's bone of fore and hind limb in 66.6
% and 75%, and absence some bones of
coccygeal vertebra in 66.6% and 75%of
examined feti , respectively (Table 4 ).

3. RESULTS
3.1. Effect of diclofenac potassium on female
pregnant rats during the preimplantation period of pregnancy:
Diclofenac potassium was used at a dose of
6.75 (therapeutic dose) and 13.5 mg/kg b.wt.
(double therapeutic dose) in the pregnant
female rats given orally, once daily from days
1st to 4th of pregnancy which recorded highly
significant decrease in the number of viable
feti per female rat at dose of 6.75 mg/kg b.wt.
and 13.50 mg/kg b.wt. The resorption rates
were significantly higher in the double
therapeutic dose than the therapeutic dose
(Table1). At a dose of 6.75 mg/kg b.wt., there
were dead feti obtained from a group of
pregnant female rat.

3.2. Effect of diclofenac potassium on female
pregnant rats during the organogenesis
period of pregnancy:
Diclofenac potassium administered at
a dose of 6.75 mg/kg b.wt.(therapeutic dose)
to pregnant female rats during 6th to 15th days
of pregnancy which caused marked decrease
in the number of viable feti per rat. There
were no dead feti but the resorption rate of feti
was moderately present while pregnant
female
rats
administered
diclofenac
potassium at a dose of 13.50 mg/kg b.wt.
(double-therapeutic dose) had highly
significant decrease in the number of viable
feti per rat and highly increased in the
resorption rate of feti (Table 5).

Contrarily to the control group, delivered
newborns maternally-treated with the tested
drug showed a significant decrease in both
fetal body lengths and weights which
increased in the double therapeutic doses of
diclofenac potassium in pregnant female rats
(Table 2).
Visceral abnormalities of feti obtained from
pregnant female rats given a dose 6.75 and
13.5 mg/kg b.wt. of diclofenac potassium
from 1st to 4th day of pregnancy resulted in
some abnormalities such as diverticulum
dilatation of the brain in 50% and 57.1%;
thymus aplasia or hypoplasia in 59% and
71.4%; cardiac enlargement in 77.2% and

During administration the therapeutic dose of
diclofenac potassium to pregnant female rats,
it was noticed that decrease in the fetal body
length and weight in comparison to those of
the feti of control group but there were highly
significance after administration of the
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double therapeutic dose
potassium (Table 6).

of

Skeletal examinations of feti obtained from
pregnant female rats given orally diclofenac
potassium at a dose of 6.75 and 13.5 mg/kg
b.wt. from 6th to 15th day of pregnancy
showed impaired ossification of skull in
27.7% and 36.3% and absence of sternebrae's
bones, or absence or small size of some of
them in 33. 3% and 45.4%. Absence of some
metacarpal bone in 50% and 63.6%; absence
of some metatarsal bone in 33.3% and 54.5%;
absence of digit's bone of fore and hind limb
in 50% and 63.6% were recorded . Absence
of some bones of coccygeal vertebra in 66.6%
and 72.7%. of examined feti , respectively
(Table 8).

diclofenac

Diclofenac potassium caused visceral
abnormalities in the feti obtained from
pregnant female rats administered the drug at
6.75 ( therapeutic dose) and 13.5 mg/kg b.wt.
(double therapeutic dose) from 6th to 15th day
of pregnancy. The resulted visceral
abnormalities
included
diverticulum
dilatation of the brain in 46.8% and 50%;
thymus hypoplasia or aplasia in 53.1% and
62.5%; cardiac enlargement in 62.5% and
68.75%; pulmonary hypoplasia in 56.25%
and 62.5%; hepatomegaly in 59.3% and
68.75% and kidney enlargement in 37.5%
and 43.75% (Table 7).

Table (1): Effects of diclofenac potassium on number of feti, viable, dead and resorbed feti per rat obtained
from rats administered diclofenac potassium at a dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally
once daily from 1st to 4th day of pregnancy (n=10).
Parameter

Control
(G1)
8.80±0.36b
8.80±0.36b
0±0a

Diclofenac (mg/kg)
6.75 (G2)
13.50 (G3)
7.60±0.54ab 6.40±0.60a
3.40±1.41a
1.10±0.55a
a
0.40±0.40
0±0a

LSD at
0.05
1.48
2.60
0.67

No. of feti/rat
No. of viable feti/rat
No. of dead feti/rat
No. of resorbed
0±0a
3.80±1.29b 5.30±0.96b
2.69
feti/rat
a & b: There is no significant difference (P>0.05) between any two means, within
the same row have the same superscript letter.
Table (2): Morphological assessments of control and experimental delivered newborn feti obtained from
rats administered diclofenac potassium at a dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally once
daily from 1st to 4th day of pregnancy (n=10)
Parameter
Fetal body length
(cm)
Fetal body weight (g)

Diclofenac (mg/kg)

Control

LSD at

(G1)

6.75 (G2)

13.50 (G3)

0.05

4.19±0.13b

1.21±0.49a

1.10±0.45a

1.14

3.98±0.11b

1.04±0.43a

0.89±0.37a

0.96

a & b: There is no significant difference (P>0.05) between any two means, within
the same row have the same superscript letter.
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Table (3):Visceral abnormalities in the fetuses obtained from rats administered diclofenac potassium at a
dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally once daily from 1st to 4th day of pregnancy(n=10).
Abnormalities
Brain
Thymus
Heart
Lungs
Liver
kidney
Suprarenal glands

Diclofenac potassium
6.75 mg/kg b.wt. (G2)
13.50 mg/kg b.wt. (G3)
50%
57.1%
59%
71.4%
77.2%
85.7%
63.6%
71.4%
54.5%
57.4%
31.8%
42.8%
-

Table (4): Skeletal abnormalities in the fetuses obtained from rats administered diclofenac potassium at a
dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally once daily from 1st to 4th day of pregnancy(n=10).
Abnormalities
Skull
Sternebrae
Ribs
Metacarpal bone
Metatarsal bone
Digit's bones
Coccygeal vertebrae

Diclofenac potassium
13.50 mg/kg b.wt.
6.75 mg/kg b.wt. (G2)
(G3)
33.3%
75%
50%
50%
58.3%
75%
41.6%
50%
66.6%
75%
66.6%
75%

Table (5): Effects of diclofenac potassium on number of feti per rat and viable, dead and resorbed feti per
rat obtained from rats administered diclofenac potassium at a dose of 6.75 mg/kg b.wt. and 13.50 mg/kg
b.wt. orally once daily from 6th to 15th day of pregnancy (n=10)
Diclofenac (mg/kg)
Control
LSD at
(G1)
0.05
6.75 (G4)
13.50 (G5)
No. of feti/rat
8.80±0.36b
8.30±0.21b
6.90±0.31a
0.88
No. of viable feti/rat
8.80±0.36b
5.00±1.37a
2.70±1.13a
3.04
a
a
No. of dead feti/rat
0±0
0±0
0±0a
0.00
No. of resorbed feti/rat
0±0a
3.30±1.35b
4.20±1.16b
2.99
a & b: There is no significant difference (P>0.05) between any two means, within the same
row have the same superscript letter.
Parameter

Table (6): Morphological assessments of control and experimental delivered newborn feti obtained from
rats administered diclofenac potassium at a dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally once
daily from 6th to 15th day of pregnancy (n=10)
Diclofenac (mg/kg)
Control
LSD at
Parameter
(G1)
0.05
6.75 (G4) 13.50 (G5)
b
a
a
Fetal body length (cm)
4.19±0.13
2.03±0.55
0.96±0.39
1.16
Fetal body weight (g)
3.98±0.11b 1.54±0.42a 0.62±0.25a
0.85
a & b: There is no significant difference (P>0.05) between any two means, within
the same row have the same superscript letter.
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Table (7):Visceral abnormalities in the fetuses obtained from rats administered diclofenac potassium at a
dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally once daily from 6th to 15th day of pregnancy (n=10).
Abnormalities in
Brain
Thymus
Heart
Lungs
Liver
kidney
Suprarenal glands

Diclofenac potassium
13.50 mg/kg b.wt.
6.75 mg/kg b.wt. (G4)
(G5)
46.8%
50%
53.1%
62.5%
62.5%
68.75%
56.25%
62.5%
59.3%
68.75%
37.5%
43.75%
-

Table (8): Skeletal abnormalities in the fetuses obtained from rats administered diclofenac
potassium at a dose of 6.75 mg/kg b.wt. and 13.50 mg/kg b.wt. orally once daily from 6th to
15th day of pregnancy(n=10).
Abnormalities in
Skull
Sternebrae
Ribs
Metacarpal bone
Metatarsal bone
Digit's bones
Coccygeal vertebrae

Diclofenac potassium
6.75 mg/kg b.wt. (G4)
13.50 mg/kg b.wt. (G5)
27.7%
36.3%
33.3%
45.4%
50%
54.5%
33.3%
63.6%
50%
63.6%
66.6%
72.7%

significantly lower at 187.5 mg/kg than that
in controls. Also, Randall et al., (1991)
observed the effect of ibuprofen

4. DISCUSSION
Diclofenac potassium was administered a
dose of 6.75 and 13.5 mg/kg b.wt. to the
pregnant rats given orally from the first to the
fourth day of pregnancy also from 6th to 15th
day of pregnancy. The pre-implantation stage
revealed highly significant decreased in the
number of viable feti per female rat. The
period of organogenesis induced marked
significant decrease in the number of viable
fetuses per rat while a dose of 13.50 mg/kg
b.wt. during the 6th to 15th days of pregnancy
produced highly significant decrease in the
number of viable fetuses per rat. This results
agreed with Okamoto et al., (1988), who
administered Wistar-KY rats aspirin (62.5,
125,187.5 or 250 mg/kg) suspended with
0.5% CMC-Na. The live birth rate was

on alcohol-induced teratogenesis in mice.
The results showed that maternal alcohol
treatment resulted in significantly decreased
fetal weight implantation sites and prenatal
mortality was not affected. The obtained
results of both doses was dose-dependent and
partially consistent with data reported by
Carp et al., (1988),which recorded that rat
blastocysts were cultured in diclofenac in
vitro then implanted to host mothers rats on
day 5 of pseudo pregnancy. It was clear that
diclofenac had a profound effect preventing
implantation as 72% of control embryo
developed compared to only 35-41% after
diclofenac treatment. It was probable that
prostaglandin is produced by the blastocyst.
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Prostaglandin appeared to be necessary
throughout the process of implantation and
placentation, which continues up to day 12 in
the rat. When this process was disturbed by
diclofenac, the number of growth-retareded
embryos increased. Also, TuchmannDuplessis, (1975) cleared the decrease in the
number of feti per mother to the direct toxic
effect of the drug on the early developed
fertilized ovum or the lack of oval production.
Carp et al., (1988) proved that prostaglandin
inhibitors impaired implantation and due to a
decrease in the synthesis of prostaglandins
(Maathuis and Kelly, 1978; Abel et al., 1980).
During the first four days of pregnancy and
the period of organogenesis, the resorption
rates were significantly higher in the double
therapeutic dose of diclofenac potassium than
the therapeutic dose. This result agreed with
O'Grady et al., (1972) in rabbits after
treatment with 8 or 16 mg/kg/day of
subcutaneous indomethacin from the day of
mating. Increased resorptions of developing
embryos with no increase in birth defects in
the survivors were reported. Also, Shapiro et
al., (1976) demonstrated perinatal mortality
in relation to aspirin taken during pregnancy
in woman. Also, Fuchigami et al., (1990)
performed a teratogenic study on mofezolac
in New Zealand White rabbits to examine the
effect on the dams and the teratogenic
potentiality. Administration of 200 mg/kg
produced a decrease in food consumption of
the dams' concomitant with the embryocidal
effects as shown by an increase in the early
resorption rate. Also, Sahu, (2009) concluded
that ibuprofen treatment of mice at preimplantation phase showed no sign of
continuing of pregnancy, suggesting an
interference and possibly ibuprofen may have
a lethal effect in early pregnancy.
The increase in the number of resorbed foeti
might be attributed to the interference of the
used drug to the placental transmission of
some essential elements as leucin and
magnesium, which are responsible for fetal
growth, (Tuchmann-Duplessis, 1975). Siu et

al., (2000) showed that the drug cross firsttrimester human placenta readily. Its
relatively low molecular weight of 318.15
Daltons probably explained why diclofenac
crossed trophoblastic membranes easily. So
maternal administration of diclofenac
resulted in a rapid accumulation of the drug
in the fetus during the first trimester of
pregnancy. This result wasn't agreed with that
reported by Shafiq et al., (2004), who showed
that indomethacin caused a longer gestation
period. .
A dose of 6.75 mg/kg b.wt. of diclofenac
potassium from the first to the fourth day of
pregnancy induced dead feti in pregnant
female rat of the present study while during
the period of organogenesis, there were no
dead fetuses in both therapeutic and double
therapeutic doses of diclofenac potassium.
Larsson and Eriksson, (1966) proved that
salicylate-induced
fetal
death
and
malformations in two mouse strains. The
incidence of fetal death and resorption was
estimated on the 18th day of pregnancy.
Deirdre et al., (1976) indicated that the
alkaloid solanine was embryotoxic when
administered parenterally to pregnant mice
and that its toxicity was potentiated by
aspirin. Tátrai et al., (1979) recorded
experimental model for the study of the
teratogenic interaction of chemical agents and
drugs (toluene and acetylsalicylic acid). It
was established that the fetal toxicity
increased, i.e. increased the mortality rate of
fetuses and the rate of the loss of the body
weight. Jackson et al., (1980) investigated
fenbufen in rats, rabbits and mice after oral
administration
during
organogenesis.
Okamoto et al., (1988) proved that aspirin
induced fetal mortality.
Contrarily to the control group, delivered
newborns maternally-treated with the tested
drug, a significant decrease in both fetal body
lengths and weights as a result of
administration of diclofenac potassium to
pregnant female rats orally once daily from
the first to the fourth day of pregnancy in a
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therapeutic dose and a double therapeutic
dose but it increased in the double therapeutic
doses of diclofenac potassium in pregnant
female rats during the 6th to 15th days of
pregnancy than the therapeutic dose. The
decrease in body weight and length of fetuses
from pregnant female rats treated during
gestation
with
non-steroidal
antiinflammatory drugs were supported by
Ungváry et al., (1983) after administration of
acetylsalicylic acid alone or with toluene
inhalation; (Greenaway et al., 1984)
following salicylates through three major
metabolites of salicylate; and (Bergman et al.,
1990) after supplementation of sodium
selenite for 8 weeks prior to and throughout
gestation with salicylate. Okamoto et al.,
(1988) administered Wistar-KY rats orally
with 62.5, 125,187.5 or 250 mg/kg aspirin
suspended with 0.5% CMC-Na on days 9-11
of gestation. The fetal weight was lowered at
and over 125 mg/kg. Carp et al., (1988)
proved that diclofenac administration to rats
inhibited the ongoing process of implantation
and placentation. It might be attributed to
direct toxic effect of drug on fetal cell as it
easily pass through placenta due to its low
molecular weight (less than 1000 dalton),
(Gerald, 2004).
On other hand, Fuchigami et al., (1990)
studied the teratogenicity of mofezolac in
New Zealand White rabbits to examine the
effect on the dams and the teratogenic
potentiality. All pregnant females were
sacrificed on day 28 of gestation and their
fetuses were examined. There were no growth
retardation and teratogenic effects on fetuses
from the dams administered mofezolac.
Toteno et al., (1990) administered mofezolac
orally to pregnant rats of the Jcl: Wistar strain
(30 rats per group) at dose levels of 10, 50,
100 and 150 mg/kg/day from days 7 to 17 of
gestation at 150 mg/kg. Significant decrease
of fetal weight, increased number of
immature fetuses as well as depressed body
weight gain of female offspring was
observed. According to Manson and Kang,

(1994), the body weight and the crown length
of the fetuses were considered sensitive
indicators of animal's response to
xenobiotics. It is well known that maternal
toxicity reflects adversely on the offspring
(Chahoud et al., 1999; Burdan et al., 2009)
and consequently, similar findings were also
noticed among the newborn rats, where the
body parameters and bone ossification were
adversely affected. These adverse effects
would be exemplified by the magnitude of
weight gain reduction, which is a symbol of
the overall drastic change of these drugs.
Diclofenac potassium induced visceral
abnormalities in the fetuses when
administered therapeutic and double
therapeutic dose in pregnant rats from the first
to the fourth day of pregnancy and the period
of organogenesis. The obtained results were
dose-dependent.
Klein et al., (1981)
administered a dose of aspirin to rats. The
drug induced predominantly right-sided
polydactyl of the hind limbs and preaxial digit
formation. . Also, Guy and Sucheston, (1986)
recorded significant external and visceral
malformations after aspirin pretreatment in
mice. Okamoto et al., (1988) administered
Wistar-KY rats orally with 62.5, 125,187.5 or
250 mg/kg aspirin suspended with 0.5%
CMC-Na on days 9-11 of gestation. The
internal anomalies tended to increase at and
over 187.5 mg/kg. (Randall et al., 1991)
observed the effect of ibuprofen on alcoholinduced teratogenesis in mice. The results
showed that maternal alcohol treatment
resulted in an increased number of fetuses
with limb and kidney defects. Di Sessa et al.,
(1994) studied cardiac function in fetuses and
newborns exposed to low-dose aspirin during
pregnancy. Throughout gestation ductus
arteriosus flow velocity, right ventricular
output and diastolic area, and left ventricular
output and diastolic area all increased and
were similar in both aspirin- and placeboexposed fetuses. Padmanabhan and Pallot,
(1995)
demonstrated
aspirin–alcohol
interaction in the production of cleft palate
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and limb malformations in the TO mouse.
Alcohol induced arched palate, cleft palate
and deformities of the digits with
haematomas in a modest number of embryos.
Cappon et al., (2003) studied relationship
between cyclooxygenase 1 and 2 selective
inhibitors and fetal development when
administered to rats and rabbits during the
sensitive periods for heart development and
midline closure. In rabbits, diflunisal induced
diaphragmatic hernia, ventricular septal
defect, and midline defect (omphalocele) and
single incidences of ventricular septal defect
and midline defect (gastroschisis) were noted
in the ibuprofen group; no other
developmental findings were associated with
treatment. In rats, ibuprofen, diflunisal, and
ketorolac induced increases in the incidence
of ventricular septal defect.
Diclofenac
potassium
induced
skeletal abnormalities in the feti when
administered orally in pregnant rats at
therapeutic and double therapeutic doses
from the first to the fourth day of pregnancy
and the period of organogenesis. The
obtained result obtained of both doses was
dose-dependent. Guy and Sucheston, (1986)
recorded teratogenic effects on the CD-1
mouse embryo exposed to concurrent doses
of ethanol and aspirin. Larsson and Eriksson,
(1966) studied salicylate-induced fetal death
and malformations in two mouse strains.
Anomalies of ribs and vertebrae showed the
highest incidence after injection on the 9th
day. Cekanova et al., (1974) observed
interactions between salicylic acid and
pyridy;-3-methanol: anti-inflammatory and
teratogenic
effects.
Salicylate-induced
skeletal malformations were obtained after

treatment in early organogenesis. This result
was consistent partially with the data reported
by (Kusanag et al., 1977) after treatment of
pregnant mice with 7.5 mg/kg of
indomethacin orally on days 7-15 and
produced an increased incidence of fused ribs
and other skeletal defects in the offspring.
These findings are in agreement with the
report of (Brent, 2001) who gave leflunomide
to pregnant rats and rabbits in doses
equivalent to human doses induced skeletal
malformations in the offspring. Decrease in
alizarin staining, as a qualitative sign of
mineralization reduction, was observed in
bones whose development occurred slowly
and / or late in fetal life e.g. cranial,
phalanges, metacarpal and metatarsal (Zoetis
et al., 2003). However, according to available
data (Fritz, 1975; khera, 1981; Beck, 1990
and Solecki et al., 2003) proved that growth
restriction and most of the skeletal variations,
including treatment-related decrease of bone
ossification, after administration of nonsteroidal anti-inflammatory drugs.
The current investigation concluded
that oral administration of diclofenac
potassium in the therapeutic and double
therapeutic dose to pregnant rats during the
pre-implantation stage and the period of
organogenesis induced marked significant
results on viable, dead, resorbed feti as well
as body weight and length. Also significant
visceral and skeletal abnormalities in the
fetuses were reported. The results were dosedependent. It is advised to restrict the use of
diclofenac potassium during pregnancy.

5. REFERENCES
Abel, M.H., Smith, S.K., Baird, D.T. 1980.
Suppression
of
concentration
of
endometrial prostaglandin in early
intrauterine and ectopic pregnancy in
women. J. Endocrinol. 85: 379-86.

Beck, S. 1990. Prenatal and postnatal
assessment of maneb-exposed CD-1
mice. Reprod. Toxicol.; 4: 283–290.
Bergman, K., Cekan, E., Slanina, P.,
Gabrielsson, J., Hellenäs, K.E. 1990.
62

Elsayed et al. (2014)

Effects of dietary sodium selenite
supplementation on salicylate- induced
embryo- and fetotoxicity in the rat.
Toxicology. 61(2): 135-146.
Brent, R. 2001. Teratogen update:
reproductive risks of leflunomide
(Avara)A pyrimidine synthesis inhibitor:
counseling women taking leflunomide
before or during pregnancy and men
taking
leflunomide
who
are
contemplating
fathering
a
child.
Teratology. 63: 106–112.
Burdan, F. 2000. Somatic and skeleton
development of rat foetuses following inutero exposure to isopropylantipyrine
(propyphenazone) during the second
trimester of gestation. Folia Morphol. 59:
317–322.
Burdan, F. 2004. Developmental toxicity
evaluation of ibuprofen and tolmetin
administered in triple daily doses to
Wistar CRL :(WI) WUBR rats. Birth
Defects Research Part B: Developmental
and Reproductive Toxicology. 71 (5):
321–330.
Burdan,
F.
2005.
Comparison
of
developmental toxicity of selective and
non-selective cyclooxygenase-2 inhibitors in
CRL: (WI) WUBRWistar
Rats—DFU
and
piroxicam
study.
Toxicology. 211 (1–2): 12–25.
Burdan, F., Szumilo, J., Klepacz, R. 2009.
Maternal toxicity of
nonsteroidal
anti-inflammatory drugs as an important
factor affecting prenatal development.
Reprod. Toxicol. 28: 239–244.
Cahen, R.L. 1966. Experimental and clinical
chemoteratogenesis. Adv. Pharmacol. 4:
263-334.
Cappon, G.D., Cook, J.C., Hurtt, M.E. 2003.
Relationship between cyclooxygenase 1
and 2 selective inhibitors and fetal
development when administered to rats
and rabbits during the sensitive periods
for heart
development and midline
closure. Birth Defects Res. B Dev.
Reprod. Toxicol. 68(1): 47-56.

Carp, H.J., Fein, A., Nebel, L. 1988. Effect of
diclofenac
on
implantation
and
embryonic development in the rat.
European Journal of Obstetrics &
Gynecology and Reproductive Biology.
28(3): 273–277.
Cekanova, E., Larsson, K.S., Mörck, E.,
Aberg, G. 1974. Interactions between
Salicylic Acid and Pyridy;-3-methanol:
Anti-inflammatory and
Teratogenic
Effects. Acta Pharmacologica et
Toxicologica. 35(2): 107–118.
Chahoud, I., Ligesa, A., Dietzel, L., Faqi, A.
1999. Correlation between maternal
toxicity and embryo/fetal effects. Reprod
Toxicol.13: 375–81.
Chan, L.Y., Chiu, P.Y., Siu, S.S., Lau, T.K.
2001. A study of Diclofenac- induced
teratogenicity during organogenesis using
a whole rat embryo culture model. Hum.
Reprod. 16(11): 2390-2393.
Christian, M.S. 2001. Test methods for
assessing female reproductive and
developmental toxicology. In.: Principles
and methods of toxicology. 4th ed., edit
by Hayes, W. A. Taylor & Francis Ltd,
USA pp: 1301- 1382.
Dawood, M.Y. 1993. Nonsteroidal antiinflammatory drugs and reproduction.
Am. J. Obstet. Gynecol. 169: 1255–1265.
Deirdre, P. B., Gibson, J. G., Mc Carroll, A.
M.,
Mc
Clean,
G.A.1976.
Embryotoxicity of solanine and aspirin in
mice. J. Reprod. Fert. 46: 257-259.
Di Sessa, T.G., Moretti, M.L., Khoury, A.,
Pulliam, D.A., Arheart, K.L., Sibai, B.M.
1994. Cardiac function in fetuses and
newborns exposed to low- dose aspirin
during pregnancy. Am. J. Obstet.
Gynecol. 171(4): 892- 900.
Espiridiao, S., Oliveira-Filho, R.M., Simoes,
M.J., Mamede, J.A., Kulay, L. Jr. 2002.
Liver and kidney ultrastructural changes
caused by acetylsalicylic acid treatment
during pregnancy in rats. Clin. Exp.
Obstet. Gynecol. 29(1): 37-39.
63

Evaluation Of Teratogenic Potentials Of Diclofenac In Pregnant Female Rats
Two Mouse Strains. Acta Paediatrica.
55(6):569–576.
Maathuis, J.B., Kelly, R.W. 1978. Concentrations
of prostaglandins f2α and E2 in the
endometrium throughout the human
menstrual cycle, after the administration of
clomiphene or an oestrogen-progestogen pill
and in early pregnancy. J. Endocrinol. 77:
361-371.

Fritz, H. 1975. Prenatal ossification in rabbits
as indicative of fetal maturity. Teratology.
11: 313–319.
Fuchigami, K., Otsuka, T., Sameshima, K.,
Matsunaga, K., Kodama, R., Yamakita,
O.
1990.
Reproductive
and
developmental
toxicity
study
of
mofezolac (N-22) (3) -Teratogenicity
study in rabbits by oral administration. J.
Toxicol. Sci. 15 (2): 209-218.
Greenaway, J.C., Bark, D.H., Juchau, M.R.
1984. Embryo toxic effects of salicylates:
Role of biotransformation. Toxicology
and Applied Pharmacology. 74(1): 141–
149.
Gerald, G.B. 2004. Anti-infective drug.
Effects on the embryo, fetus and
nursing infant (part I). CME credits for
pharmacy professionals (University of
Francisco).
Guy, J.F. and Sucheston, M.E. 1986.
Teratogenic effects on the CD-1 mouse
embryo exposed to concurrent doses of
ethanol and aspirin. Teratology; 34 (3):
249-261.
Hayes, A.W. 1986. Principles and methods of
Toxicology. Raven press. New York
USA.
Jackson, B.A., Tonelli, G., Chiesa, F.,
Alvarez,
L.
1980.
Reproductive
toxicology
of
fenbufen.
Arzneimittelforschung. 30 (4A): 725728.
Khera, K. 1981. Common fetal aberrations
and their teratogenic
significance: a
review. Fundam. Appl. Toxicol. 1: 13–8.
Klein, K.L., Scott, W.J., Wilson, J.G. 1981.
Aspirin-induced teratogenesis: A unique
pattern of cell death and subsequent
polydactyly in the rat. Journal of
Experimental Zoology. 216(1): 107–112.
Kusanag, T., Ihara, T., Mizutani, M. 1977.
Teratogenic effects of non- steroidal antiinflammatory agents in mice. Congen.
Anom. 17: 177-185.

Manson, J., Kang, Y. 1994. Test methods for
assessing female reproductive and
developmental toxicity. In: Hayes, A.
(Ed.), Principles and Method of
Toxicology, 3rd ed. Raven Press, New
York, pp. 989-1037.
Nielsen, G.L., Sorensen, H.T., Larsen, H.,
Pedersen, L. 2001. Risk of adverse birth
outcome and miscarriage in pregnant
users of non-steroidal anti-inflammatory
drugs: population based observational
study and case- control study. B.M.J. 322:
266-270.
O'Grady, J.P., Caldwell, B.V., Auletta, F.J.,
Speroff, L. 1972.The effects of an
inhibitor of prostaglandin synthesis
(indomethacin) on ovulation, pregnancy
and pseudopregnancy in the rabbit.
Prostaglandins.1: 97-106.
Okamoto, M., Kihara, T., Tanimura, T. 1988.
Developmental Toxicity of Aspirin
Prenatally Given to Rats: Assessment in
Slc: Wistar- KY Rats.
Congenital
Anomalies. 28(4): 265–278.
Padmanabhan, R., Pallot, D.J. 1995. Aspirin–
alcohol interaction in the production of
cleft palate and limb malformations in the
TO mouse. Teratology. 51(6): 404-17.
Pget, A., Barnes, G. 1964. Evaluation of drug
activities. Academic press.1
Prakash, M., Arora, C.K. 1998. Breeding in
laboratory animals.
Anmol
puldication PVT. LTD, New Delhi
(India), pp: 215-261.
Randall, C.L., Becker, H.C., Anton, R.F.
1991. Effect of ibuprofen on alcoholinduced teratogenesis in mice. Alcohol
Clin. Exp. Res. 15(4): 673-677.

Larsson, K. S., Eriksson, M. 1966. SalicylateInduced Fetal Death and Malformations in

64

Elsayed et al. (2014)

Sahu, C.R. 2009. Developmental toxicity of
ibuprofen treated mice.
Intern. J.
Pharmaceutical Science. 1: 92-102.
Shafiq, N., Malhotra, S., Pandhi, P. 2004.
Comparison of nonselective cyclooxygenase (COX) inhibitors and selective
COX-2 inhibitors on pre implantation
loss, post implantation loss and duration
of gestation and
experimental study.
Contraception. 69: 71-75.
Shapiro, S., Siskind, V., Monson, R.R.,
Heinonen, O.P., Kaufman, D.W., Slone,
D. 1976. Perinatal mortality and birthweight in relation to aspirin taken during
pregnancy. Lancet. 1(7974): 1375-1376.
Siu, S.S.N., Yeung, J.H.K, Lau, T.K. 2000. A
study on placental transfer of diclofenac
in first trimester of human pregnancy.
Human production.15 (11): 2423-2425.
Solecki, R., Bergmann, B., Burgin, H.,
Buschmann, J., Clark, R., Druga, A., Van
Duijnhoven, E.A., Duverger, M.,
Edwards, J. 2003. Harmonization of rat
fetal external and visceral terminology
and classification. Reprod. Toxicol. 17:
625–637.
Staples, R.E., Schnell, V.L. 1964.
Refinements
in
rapid
clearing
technique in the KOH alizarin red method
for fetal bone. Stain Tech. 39: 61.
Steel, R., Torrie, J., Dickey, D. 1997.
Principles and procedures of Statistics: A
Biometrical Approach, 3rd ed., McGrawHill, New York, NY.
Tátrai, E., Hudák, A., Ungváry, G. 1979.
Experimental model for the study of the
teratogenic interaction of chemical agents
and drugs (toluene and acetylsalicylic
acid). Morphol. Igazsagugyi Orv. Sz.
19(4): 299-304.
Toteno, I., Haguro, S., Furukawa, S.,
Morinaga, T., Morino, K., Fujii, S.
,Yamakita, O. 1990. Reproductive and
developmental
toxicity
study
of
mofezolac (N-22) (2)--Study by oral
administration of N-22 during the period

of fetal organogenesis in rats. J. Toxicol.
Sci. 15 Suppl. 2:165-208.
Tuchmann- Duplessis, H. 1975. Drug effects
on the fetus. ADIS press, New York,
USA.
Urban, M. 2000. COX-2 specific inhibitors
offer improved advantages
over
traditional NSAIDs. Orthopedics. 23: 61–
64.
Ungváry, G., Tátrai, E., Lõrincz, M., Barcza,
G. 1983. Combined embryotoxic action
of toluene, a widely used industrial
chemical, and acetylsalicylic acid
(aspirin). Teratology. 7(2): 261-269.
Warner, T.D., Giluliano, F., Vojnovic, I.,
Bukasa, A., Mitchell, J.A., Vane, J.R.
1999. Nonsteroidal drug selectivities for
cyclooxygenase-1
rather
than
cyclooxygenase-2 are associated with
human gastrointestinal toxicity: a full in
vitro analysis. Proc. Natl. Acad. Sci.
USA. 96: 7563–7568.
Wilson,
J.G.
1965.
Embryological
consideration. In: Teratology: principles
and techniques. Edit by Wilson, J.G. and
Warkny, Univ. of Chicage Press Chicago
USA. pp: 251.
Zoetis, T., Tassinari, M., Bagi, C., Walthall,
K., Hurtt, M. 2003. Species comparison
of postnatal bone growth and
development. Birth Defects Res. Part B
Dev. Reprod. Toxicol.. 68: 86–110.

65

Evaluation Of Teratogenic Potentials Of Diclofenac In Pregnant Female Rats

ﻣﺠﻠﺔ ﺑ ﻬﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  ,66-54 :(1) 26ﻣﺎرس2014

ﺗﻘﯿﯿﻢ اﻻﻣﻜﺎﻧﺎت اﻟﺘﺸﻮھﯿﺔ ﻟﻠﺪﯾﻜﻠﻮﻓﯿﻨﺎك ﻓﻰ إﻧﺎث اﻟﻔﺌﺮان اﻟﺤﻮاﻣﻞ
ﻣﺴﻌﺪ ﺟﻤﺎل اﻟﺪﯾﻦ اﺣﻤﺪ اﻟﺴﯿﺪ – 1أﺷﺮف ﻋﺒﺪاﻟﺤﻜﯿﻢ اﻟﻜﻮﻣﻰ-1داﻟﯿﺎ دﺳﻮﻗﻰ إﺑﺮاھﯿﻢ أﺣﻤﺪ

2

1ﻗﺴﻢ اﻟﻔﺎرﻣﺎﻛﻮﻟﻮﺟﯿﺎ -ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮى -ﺟﺎﻣﻌﺔ ﺑﻨﮭﺎ
2ﺷﺮﻛﺔ اﻟﻨﯿﻞ ﻟﻸدوﯾﺔ و اﻟﺼﻨﺎﻋﺎت اﻟﻜﯿﻤﺎوﯾﺔ ٬اﻟﻘﺎھﺮة  ٬ﻣﺼﺮ.

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
ﺗﻌﺗﺑر ﻣﺛ طﺎت إﻧزﻣﺎت اﻷﻛﺳدة اﻟﺣﻠﻘ ﺔ ) و س( واﺣدة ﻣن أﻛﺛر اﻷدو ﺔ اﻟﺗﻲ ﺗؤﺧذ أﺛﻧﺎء اﻟﺣﻣﻞ ﻟذﻟك ﺗم إﺟراء ﻫذﻩ اﻟدراﺳﺔ ﻟﺗﻘﯾ م

إﻣ ﺎﻧﺎت اﻟﺗﺷوﻫ ﺔ اﻟﻧﺎﺗﺟﺔ ﻣن د ﻠوﻓﯾﻧﺎك اﻟﺑوﺗﺎﺳﯾوم ﻓﻲ اﻟﺟرذان اﻟﺑ ﺿﺎء .ﺗم ﺗﻘﺳ م ﺧﻣﺳون ﻣن اﻟﻔﺋران اﻟﺣواﻣﻞ إﻟﻰ ﺧﻣس
ﻣﺟﻣوﻋﺎت؛ اﻟﻣﺟﻣوﻋﺔ )(1ﻫﻰ اﻟﻣﺟﻣوﻋﺔ اﻟﺿ ط ﺔ ﺣﯾث ﺗم ﺗﺑﻠ ﻊ اﻟﻔﺋران اﻟﺣواﻣﻞ ﺎﻟﻣﺣﻠول اﻟﻣﻠﺣﻲ .اﻟﻣﺟﻣوﻋﺔ ) (2واﻟﻣﺟﻣوﻋﺔ
)(3أﻋطﯾت  6.75و 13.50ﻣﻠﻠﻰ  /ﺟم ﻣن وزن اﻟﻔﺄر ﻣن د ﻠوﻓﯾﻧﺎك اﻟﺑوﺗﺎﺳﯾوم ﻋن طر

اﻟﻔم ﻣرة واﺣدة ﯾوﻣ ﺎ ﻣن اﻟﯾوم

اﻷول إﻟﻰ اﻟﯾوم اﻟ ار ﻊ ﻣن اﻟﺣﻣﻞ ﻋﻠﻰ اﻟﺗواﻟﻲ ،ﺑﯾﻧﻣﺎ اﻟﻣﺟﻣوﻋﺔ ) (4واﻟﻣﺟﻣوﻋﺔ ) (5ﺗدار  6.75و 13.50ﻣﻠﻠﻰ  /ﺟم ﻣن وزن
اﻟﻔﺄر ﻣن د ﻠوﻓﯾﻧﺎك اﻟﺑوﺗﺎﺳﯾوم ﻋن طر

اﻟﻔم ﻣرة واﺣدة ﯾوﻣ ﺎ ﻣن اﻟﯾوم اﻟﺳﺎدس إﻟﻰ اﻟﯾوم اﻟﺧﺎﻣس ﻋﺷر ﻣن اﻟﺣﻣﻞ ﻋﻠﻰ

ﺑﯾر ﻓﻲ ﺣﺟم
اﻟﺗواﻟﻲ  .ﺷﻔت اﻟدراﺳﺔ ﻋدم وﺟود وﻓﺎة أو ﺣﺎﻻت اﻹﺟﻬﺎض ﻓﻲ اﻷﻣﻬﺎت وأظﻬرت اﻟﻣﺟﻣوﻋﺎت اﻟﻣﻌﺎﻟﺟﺔ اﻧﺧﻔﺎﺿﺎ ا

اﻷﺟﻧﺔ ،واﻟوزن ،واﻟطول ،وﺗﺄﺧر ﻓﻲ اﻟﻧﻣو ﻓﻲ اﻷﺟﻧﺔ  .و ﻟﻘد وﺟد زﺎدة ﺑﯾرة ﻓﻰ اﻷﺟﻧﺔ اﻟﻣﻣﺗﺻﺔ ﻓﻲ ﺟﻣ ﻊ اﻟﻣﺟﻣوﻋﺎت اﻟﻣﻌﺎﻟﺟﺔ
ﻣﺎ زادت ﺣﺎﻻت ﺗﺷوﻫﺎت اﻟﻬ ﻞ اﻟﻌظﻣﻲ واﻷﺣﺷﺎء اﻟداﺧﻠ ﺔ ﻓﻲ اﻟﻣﺟﻣوﻋﺎت اﻟﻣﻌﺎﻟﺟﺔ.

)ﻣﺟﻠﺔ ﺑﻧﻬﺎ ﻟﻠﻌﻠوم اﻟطﺑ ﺔ اﻟﺑ طر ﺔ :ﻋدد  ,66-54:(1)26ﻣﺎرس (2014
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