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Abstract 
 
Introduction: The present study was carried out to evaluate the effect of the non-steroidal anti-

inflammatory drug diclofenac sodium (DS) on the fetuses of albino mice from the morphological and 

skeletal points of view.  

 
Material and methods: Sixty adult pregnant female mice were used in the present study. They were 

allocated into 6 groups (10 mice each). The first two groups served as control and were injected 

intraperitoneally (i.p.) with the solvent of the drug, and the 3
rd
 and 5th   groups were treated with 1.5 and 

3mg/kg body weight of diclofenac sodium for 6 days ( gestation days 1-6 ), respectively ; the 4
th
  and 6

th
  

groups were treated with 1.5and 3mg/kg body weight  of the drug  for 8 days ( gestation days 7-14), 

respectively. 

 

Results: The morphological examination of the fetuses of treated groups showed conspicuous decrease in 

the average body weight and body length in all treated groups. The fetuses maternally treated with the 

drug showed noticeable external morphological malformations and their skeletons exhibited mild 
retardation in skeletal elements. 

 

In conclusion: The non-steroidal anti-inflammatory drug diclofenac sodium had exerted marked 
morphological malformations and mild skeletal alterations in mice fetuses maternally treated during 

different periods of gestation. 
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Introduction  
       

The non-steroidal anti-inflammatory drugs 

(NSAIDs) have three major therapeutic actions: 
reduce inflammation (anti-inflammatory), pain 

(analgesic), and fever (antipyretic). However, 

they differ in their anti-inflammatory, analgesic 
and antipyretic activities (Laurance et al., 1997). 

Cyclooxygenase (COX) exists as two isoforms, 

COX-1 and COX-2, and inhibition of COX-2 is 

the mechanism responsible for the therapeutic 
anti-inflammatory NSAID characteristics (Vane 

et al., 1998). 

Siu et al. (2000) reported that diclofenac crosses 
the human placenta

 
readily during the first 

trimester. Some case studies have linked aspirin 

(acetylsalicylic acid [ASA]) 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 experimental studies showed that 
these drugs could increase post-implantation 

loss, decrease fetal number, induce skeletal, and 

heart defects as well as fetal growth retardation 
(Cappon et al., 2003; Cook et al., 2003; 

Ostensen and Skomsvoll, 2004). The bone 

and/or cartilage examination showed that in 

utero exposure to COX inhibitors (NSAIDs) 
may disturb skeletal formation (Ostensen and 

Skomsvoll, 2004). Higher incidence of bone 

developmental variations was seen in fetuses 
whose mothers were treated with high toxic 

doses of non-selective COX inhibitors (Burdan, 

2004). It is well known that NSAIDs may cause 
miscarriage, intrauterine growth retardation 

(IUGR) and ductus arteriosus constriction in 

human (Ostensen et al., 2006). Burdan et 

al.(2009) reported that piroxicam, ibuprofen and 
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tolmetin caused  IUGR, increased skeletal 
developmental variations, and decreased bone 

ossification in  fetuses of  pregnant  rats exposed 

to high doses .  

There is even less information concerning the 
most common generation of NSAIDs, diclofenac 

sodium (DS).  Few reports have been presented 

on the effects of DS on  fetuses covering the 
stages of  preimplantation  and implantation; 

gestation days ( GDs ) 1-6  as well  as the 

sensitive days of organogenesis  and 
differentiation ; GDs  7-14.  In the present study 

we aim to investigate the potential teratogenic 

effects of diclofenac sodium (DS) on 

morphology and skeletal structures of mice 
fetuses maternally treated on two different 

periods of gestation (GDs 1-6 and GDs 7-14).  

    
Material and Methods 
 
The non-steroidal anti-inflammatory drug 

(NSAID) used in the present investigation is 

diclofenac sodium (DS).   DS (declophen) is 

available in the form of vials, each containing 
75mg of the active ingredient. The therapeutic 

dose (1.5 mg/kg b.wt.) of this drug for mice was 

calculated according to Paget and Barnes (1964). 
The chosen dose was nearly comparable to the 

human effective therapeutic dose (ETD). Two 

doses of DS were used in the present study; the 
therapeutic dose (1.5 mg/kg b.wt.) and double 

the therapeutic dose (3mg/kg b.wt.) and were 

considered as the low and high doses, 

respectively. The doses were estimated 
according to weight of the mouse and injected 

intraperitoneally (i.p.). 

The present investigation was carried out on 
mature albino mice of pure CD-1 strain with an 

average body weight of 25g obtained from the 

breeding unit of Theodor Bilharz Research 
Institute (TBRI), Imbaba, Giza.  

Female and male mice were housed separately in 

plastic cages, and were allowed free access to 

food and tap water ad libitum. Pregnancy was 
achieved by housing one adult virgin female 

with one well marked fertile male overnight, 

from 5 pm until 9 am of the next day. Successful 
mating was indicated either by the presence of a 

vaginal plug or by the presence of spermatozoa 

in the vaginal smears (Snell, 1956). Females 

which give positive vaginal smears are 
considered pregnant and the day of detection 

was taken to indicate gestation day (GD) 1. 
Sixty pregnant female mice were divided into 

six groups (10 mice each). The first two groups 

(C1& C2) are the control groups and the last four 

groups (A, B, D & E) are the experimental 
groups and treatment of these groups was 

achieved in the following manner: 

Groups C1 & C2 : Each pregnant female was 
injected intraperitoneally with 0.1ml distilled 

water (the solvent of the drug) daily for 6 days 

during pregnancy from day 1 till day 6 of 
gestation (GDs 1-6) and for 8 days during 

pregnancy from day 7 till day 14 of gestation 

(GDs 7-14), respectively. 

Groups A & D: Each pregnant female was 
injected intraperitoneally with 1.5 and 3mg/kg 

body weight of DS, respectively for 6 days 

during pregnancy from day 1 till day 6 of 
gestation (GDs 1-6).  

Groups B & E: Each pregnant female was 

injected intraperitoneally with 1.5 and 3mg/kg 

body weight of DS, respectively for 8 days 
during pregnancy from day 7 till day 14 of 

gestation (GDs 7-14). 

On day 19 of pregnancy , before the onset of 
labor , females of both control and experimental 

groups were sacrificed, dissected and their uteri 

were removed, placed in normal saline solution 
and the fetuses were taken out for morphological 

and skeletal studies. Living fetuses were 

distinguished from dead ones by their 

spontaneous movement. The mean number, 
mean body weight and mean body length 

(crown-rump length) of fetuses were recorded 

and statistically analyzed using Student t-test. 
The fetuses were carefully examined externally 

for any morphological malformations using a 

binocular microscope. For skeletal studies, 
fetuses of control and experimental groups were 

fixed in 95% ethanol for 7 days then placed in 

acetone for 7 days and  were double stained for 

cartilage and bone using alcian blue and alizarin 
red-S according to the method described by 

McLeod (1980). The stained preparations of the 

skeletons were carefully examined under the 
dissecting binocular microscope. Photographs 

were performed for control and maternally 

treated fetuses as well as for skeletal systems of 

control and maternally treated fetuses. 
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Results 
 

Morphological studies:  
 

On the 19
th
 day of gestation, the pregnant mice 

of the control  (C1 & C2) and the treated (A, B, D 

& E) groups were sacrificed and the percentage 
of alive fetuses, mean body weight and mean 

body length of fetuses are recorded  (Table 1). 

The data show that treatment with 1.5&3mg/kg 
body weight of DS caused obvious growth 

retardation of mice fetuses. Growth retardation 

was indicated by the significant reduction of 
both fetal body weight and body length. The 

minimal decrease in mean fetal body weight was  

recorded among fetuses of group A  (maternally 

treated  with  the  low dose of  DS during GDs 
1-6 ), while the highest rate of decrease in mean 

fetal body weight was noticed in members of 

group E (maternally treated with the high dose 
of  DS during GDs 7-14 ) as illustrated in Table 

1. 

The results displayed in Table 1 and Figures 

1&2 showed a significant decrease in the mean 
body length of the fetuses of the four 

experimental groups, maternally  treated with  

the low (1.5mg/kg b.wt.) and high (3mg/kg 
b.wt.) doses of DS as compared with those 

obtained in the control groups. The highest rate 

of decrease in mean fetal body length was 
observed in fetuses maternally treated with the 

low (group B) and  high  (group E ) doses   of 

the drug during  GDs  7-14 ( Table 1 and Figs. 

1&2 ).  However, the minimal decrease in mean 
fetal body length was recorded among fetuses of 

groups A&D (maternally treated with the low 

and high doses of DS during GDs 1-6, 
respectively). No fetal mortality was observed in 

control groups, but cases of dead fetuses were 

observed in treated groups. The lowest 
percentages (11.6 & 14 %) of dead fetuses were 

recorded among those of groups A&B 

(maternally treated with the low dose during 

GDs 1-6 and 7-14, respectively). On the other 
hand the highest percentages (17.24 & 30.76 %) 

of dead fetuses were recorded in groups D & E 

(maternally treated with the high dose of DS 
during GDs 7-14, respectively).  

 

Incidence of gross malformations: 

No external malformations were recorded 
among fetuses of the control groups and fetuses 

of group A (maternally treated with the low dose 
of DS during GDs 1-6 ). While various degrees 

of external malformations were recorded among 

fetuses of group B ( maternally treated with the 

low dose of the drug  during GDs 7-14 ) and 
groups D&E ( maternally treated with the high 

dose of DS  during GDs 1-6  and 7-14 , 

respectively) .These malformations appeared in 
the form of ;  stunting in size, grossly malformed 

body, subcutaneous hemorrhage on body 

surface, edema in different parts of the body, eye 
abnormalities, and limb and tail defects ( Figs. 

3-5 ). The incidence and severity of gross 

malformations were pronounced in the high dose 

treated groups. The minimal percentage  of 
fetuses with gross malformations ( 4%) was 

recorded among those maternally treated with 

the low dose of  DS during   GDs 7-14  ( group 
B ) and included stunting in size and 

subcutaneous  hemorrhage on body surface (Fig. 

3: I&II ). In  group D ( fetuses maternally treated 

with the high dose of the drug during GDs 1-6) 
the external malformations (reached a 

percentage of  8.6% ) were  represented in  

stunting size , grossly malformed body, bulged 
or open eyes, microcephaly, malrotated limbs, 

absence of tail and subcutaneous hemorrhage on 

body surface ( Fig. 4: I&II). The highest 
percentage (35.9%) of external malformations 

was noticed in members of group E (maternally 

treated with the high dose of DS during GDs 7-

14). The predominant malformations in this 
group were stunting in size, grossly malformed 

body, subcutaneous hemorrhage, absence of 

eyes, malformed left and hind limbs and  
adactyly ( Fig. 5:  I, II& III ) 

Skeletal studies 

The cleared cartilage and bone preparations of 
the control mice fetuses are shown in Figures 6 

&11. 

Maternal treatment with DS (1.5 or 3 mg/kg 

b.wt.) did not result in major skeletal defects in 

the fetuses. However, IUGR observed grossly 

had its skeletal basis in terms of an overall 

reduction in the size of the ossified bones (Figs. 

7-10 & 12-15) as compared to control fetuses 

(Figs. 6 & 11).  The DS- maternally treated 

fetuses (groups B, D & E) are growth restricted 

to varying extents and have poorly ossified 

skeletons. Craniofacial bones of fetuses 



The effect of the…. 

275 
 

maternally treated with the high dose of the drug 

during GDs 7-14 (group E) exhibited hypoplasia 

and shortening of mandible bone. The tip of the 

hypoplastic mandible appeared posterior to the 

tip of maxilla (Fig. 10). The skeletal elements of 

the fore limbs of maternally treated fetuses were 

considerably shorter and less ossified compared 

to those of control fetuses (Figs. 7-10).  This was 

pronounced in fetuses maternally treated with 

the high dose of the drug, during GDs 7-14 (Fig. 

10). On the other hand, fetuses maternally 

treated with this high  dose of DS during  GDs 

1-6 and  7-14  ( groups  D & E, respectively )  

showed hypoplastic sacral  and caudal vertebrae  

as well as  reduction in the size and ossification 

of caudal vertebrae as compared to controls 

(Figs. 14&15 ).  Apart from the mentioned 

defects the rest of the skeletal elements did not 

show prominent malformations 

. 

 
Table 1: Illustrating the percentages of alive, dead and malformed fetuses, the mean body weight (g) and 

the mean body length (cm) of mice fetuses of control and experimental groups. 

 

Animal groups 

Developing fetuses  

Alive 

% 

Dead  

% 

Malformed 

fetuses 

NO.      % 

Body 

weight 

(Mean±SE) 

Body length 

(Mean±SE) 

C1 100% -     -         - 1.56 ±0.24 2.96 ±0.40 

A 88.32% 11.68% 
    -          - 1.30 

±0.22** 
2.79±0.36* 

D 82.76% 17.24%    5       8.6% 1.28±0.39** 2.23 ±0.18** 

C2 100% -     -         - 1.56 ±0.24 2.96 ±0.40 

B 86% 14%    2         4% 1.03±0.30** 2.14 ±0.62** 

E 69.24% 30.76% 
  14    35.9% 1.01 

±0.38** 
2.06±0.61** 

 

C1, and C2: Fetuses of control groups. 

A: Fetuses maternally treated with 1.5mg/k body weight of DS for 6 days  ( GDs 1-6 ).  

D: Fetuses maternally treated with 3mg/k body weight of DS for 6 days ( GDs  1-6 ). 
B: Fetuses maternally treated with 1.5mg/k body weight of DS for8 days ( GDs 7-14 ). 

E: Fetuses maternally treated with 3mg/k body weight of DS for 8 days ( GDs 7-14 ). 

*P< 0.05 = significant and** P< 0.01 =highly significant.  
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Figs. 1-2: Photographs of 19-day old mice fetuses of the control and DS treated groups showing growth 

retardation in the four treated groups. (C1& C2) fetuses of control groups, (A) fetus maternally 

treated with 1.5 mg/kg b.wt. of DS for 6 days during GDs 1-6, (B) fetus maternally treated 
with 1.5 mg/kg b.wt. of DS for 8 days during GDs 7-14, (D) fetus maternally treated with 

3mg/kg b.wt. of DS  for 6 days during GDs 1- 6, (E) fetus maternally treated with 3mg/kg 

b.wt. of DS  for 8 days during GDs 7-14.                                                             
Fig. 3: Photographs of 19-day old fetuses maternally treated with 1.5 mg/kg body weight of DS for 8 

days during GDs 7-14, showing different types of malformations. 

I) Illustrating subcutaneous hemorrhage in the head region and different parts of the body 
surface (arrows). 
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II) Showing severe growth retardation, microcephaly (arrow head),  open eyes (*), 

micrognathia (large arrow) and meromelia of hind limbs (arrows) with absence of tail. 

 

Fig. 4: Photographs of 19-day old fetuses maternally treated with 3 mg/kg body weight of DS for 6 days 

during GDs 1-6, showing different types of malformations. 

I) Illustrating stunting in size, open eyes (arrow), hemorrhage on left side of body surface 
(arrow head). 

II) Showing grossly malformed body, microcephaly (arrow head), micrognathia (large 

arrow), absence of eyes (*), adactyly of both fore and hind limbs with malrotated limbs 
(arrows). 

 

Fig. 5: Photographs of 19-day old fetuses maternally treated with 3 mg/kg body weight of DS for 8 days 
during GDs 7-14, showing different types of malformations. 

I) Illustrating stunting in size, subcutaneous hemorrhage on head and neck (arrows), 

malrotated left hind limb (arrow head). 

II) Showing grossly malformed body, large head (arrow head) with extending in the large 
lower and upper jaws (arrows), absence of eyes (*), adactyly of fore limbs (large arrow) 

and short tail. 

III) Illustrating grossly malformed body, subcutaneous hemorrhage on head and fore 
limb(arrows), and syndactyly(arrow head). 

 

 
Fig.6: Photograph of the anterior region of the skeleton of 19-day old fetus of a control group (C) 

showing nasal (NA), frontal (FR), parietal (PR), interparietal (IN); squamosal (SQ), supraoccipital 

(SO), temporal bones (TM), premaxilla (PM), maxilla (MX), mandible (MD), ribs (RB), thoracic 

vertebrae (THV), sternum (ST), scapula (Sca), humerus (HU), radius (RE), ulna (UL), metacarpals 

(MC) and phalanges (PH).                                                                                                   (X 34)
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Fig.7: Photograph of the anterior region of the skeleton of 19-day old fetus maternally treated with 
1.5mg/kg body weight of DS for 6 days during GDs 1-6 (A) manifesting incomplete ossification of 

the dermal bones of the skull (arrow). The figure also shows less degree of ossification of 

metacarpals (MC) and phalanges (PH) (arrow head).                                                                                           

(X   34) 
Fig.8: Photograph of the anterior region of the skeleton of 19-day old fetus maternally treated with 

1.5mg/kg body weight of DS for 8 days during GDs 7-14 (B), displaying incomplete ossification of 
the dermal bones of the skull (arrow) with less affected ossification of the skeletal elements of the 

fore limb (arrowhead).   (X   34) 

Fig.9: Photograph of the anterior region of the skeleton of 19-day old fetus maternally treated with 

3mg/kg body weight of DS for 6 days during GDs 1-6 (D), manifesting incomplete ossification of 
the bones of the skull (arrow).                              (X    34) 

Fig.10: Photograph of the anterior region of the skeleton of 19-day old fetus maternally treated with 

3mg/kg body weight of DS for 8 days during GDs 7-14 (E), manifesting incomplete ossification of 
the bones of the skull (arrow), and elements of  the fore limb (arrow heads). Notice that the tip of 

the hypoplastic mandible (large arrow) is markedly posterior to the tip of the maxilla.                                                    

(X   34)  
Fig. 11: Photograph of the posterior region of the skeleton of 19-day old fetus of a control group (C) 

showing lumbar vertebrae (LV), sacral vertebrae (SAV), caudal vertebrae (CAV) ischium (IS), 

ilium (IL), pubis (PU), femur (FE), tibia (TE), fibula (FI), metatarsals (MT) and phalanges (PH)                                                        

(X34)   
Fig. 12: Photograph of the posterior region of the skeleton of 19-day old fetus maternally treated with 

1.5mg/kg body weight of DS for 6 days during GDs 1-6 (A), showing incomplete ossification of the 

sacral (SAV) and caudal (CAV) vertebrae.    (X   34) 

Fig. 13: Photograph of the posterior region of the skeleton of 19-day old fetus maternally treated with the 

same drug dose for 8days during GDs  7-14 (B), showing less affected skeletal elements of the 

pelvic girdle (arrow heads) and hind limb (arrows)as well as incomplete ossification of the sacral 

(SAV) and caudal (CAV) vertebrae.                                                                                                           

(X   34) 

Fig. 14: Photograph of the posterior region of the skeleton of 19-day old fetus maternally treated with 

3mg/kg body weight of DS for 6 days during GDs 1-6 (D), displaying less ossification of the sacral 
(SAV) and caudal (CAV) vertebrae.                 (X    34) 

Fig. 15: Photograph of the posterior region of the skeleton of 19-day old fetus maternally treated with 

3mg/kg b.wt. of DS for 8days during GDs 7-14 (E), displaying incomplete ossification of the sacral 
(SAV) and caudal (CAV) vertebrae.    (X    34) 

                                                                                                                                           

                            

Discussion 
 

The present study was conducted to investigate 
the effects of the non-steroidal anti-

inflammatory drug diclofenac sodium (DS) on 

mice fetuses maternally treated during two 
different periods of pregnancy. The 

morphological and skeletal features were 

assessed. 

 

Morphological studies 

The present results showed that pregnant mice 

treated with 1.5 and 3mg/kg body weight of DS 
for 6 days (during preimplantation and 

implantation stages) and for 8 days (during 
organogenesis period) caused growth retardation 

in maternally treated fetuses of the four 

experimental groups. The effects on the body 
length and body weight were statistically 

significant. The difference in weight and length 

compared between the low and high doses 
treated groups was also significant, implying 

thereby that the effect on the body weight and 

body weight was dose dependent. Such retarding 

effect of DS on fetal growth during gestation is 
consistent with the findings of  Bogdanenko  et 

al. (1999) who reported that the general 

development of mice fetuses was delayed post 
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injection with a 10-fold therapeutic dose of DS 
on days 16-18 of pregnancy. A positive 

association between use of NSAIDs during 

pregnancy and growth retardation along with 
stunting in size was reported by Nielsen et al. 

(2001). COX inhibitors (ibuprofen and tolmetin) 

were toxic to pregnant rats in the highest doses 
evaluated, which caused a significantly greater 

incidence of IUGR and developmental variations 

( Burdan, 2004).  In the same line, Sahu (2009) 

reported adverse effects on pregnancy outcome 
in pregnant mice treated at different phases of 

gestation with ibuprofen. The growth retardation 

of maternally treated fetuses observed in the 
present investigation, is probably due to an 

impairment of blood flow to the placenta and 

reduced uterine blood flow by the effect of the 
drugs thus leading to reduced transfer of 

nutrients and oxygen to the fetal circulation. 

The present results illustrated also that maternal 

DS treatment on gestation days (GDs) 1-6 and 7-
14 resulted in an increase in the percentage of 

dead fetuses and various degrees of external 

malformations characterized by stunting in size, 
grossly malformed body, subcutaneous 

hemorrhage on body surface, eye abnormalities, 

and limb and tail defects. The incidence of these 

malformations was pronounced in the high dose 
treated groups. It is worth of mentioning that no 

gross malformations were recorded among 

fetuses maternally treated with the low dose of 
DS during GDs 1-6 (preimplantation and 

implantation stages). With few exceptions, the 

present findings are similar to those obtained by 
other investigators using salicylates in multiple 

dose paradigms in rats (Nakatsuka and Fuji, 

1979; Mankes et al., 1982; Hamed  et al.,1994). 

On the other hand and contrary to our     results  
( no gross malformations were recorded among  

fetuses maternally treated with the low dose of 

DS during GDs 1-6 ;  preimplantation  and 
implantation stages)  it was stated by several 

authors that pharmacologically diverse agents 

such as chlorambucil, retinoic acid, 
methylnitrosurea, ethanol and streptozotocin 

administered at preimplantation stages induce 

embryonic loss , gross malformations, and 

IUGR (Giavini et al., 1984 ; Padmanabhan & 
Hameed, 1988 ; Nagao et al., 1991 ; Rutledge et 

al., 1994 ; Padmanabhan and Shafiullah, 2004 ). 

Such contradiction might be due to the 

difference of the used doses as well as to the 
variance in the mechanism of action of these 

drugs. It is worth to mention that the high dose 

of DS, in the present study, caused external 
malformations in fetuses maternally treated 

during pre-implantation and implantation stages 

(GDs 1-6).   Along the same line, Lou et al. 
(1996) reported that embryotoxicity and fetal 

malformations were induced by treatment with 

aspirin before implantation in a dose dependent 

manner. 
Regarding subcutaneous hemorrhage observed 

on different parts of body surface of  DS 

maternally treated fetuses , several reports 
postulated that the potential adverse effects of  

NSAIDs   ( indomethacin , naproxen , 

ketoprofen ) on the fetus include increased 
cutaneous and intracranial bleeding , and 

reduced amniotic fluid volume and the dose , 

duration , and period of gestation are important 

determinants of these effects ( Nelson and 
Ostensen , 1997; Janssen and Genta, 2000).  

In normal mice the eyelids grow across the eye 

and fuse together during days 15 and 16 of 
gestation, and the mice are born with their eyes 

closed (Harris and Juriloff, 1986). In the present 

study growth and fusion of the eyelids did not 

occur in some fetuses maternally treated with 
DS, and the 19 days old fetuses appeared with 

their eyes opened (bulged eyes). Various eye 

malformations including microphthalmia and 
opened eyes were detected by Sutcliffe et al. 

(1998) and Afshar et al. (2010) in newborn and 

mice fetuses maternally treated with the 
antiepileptic drug carbamazepine, respectively.   

 

Skeletal studies: 

The results of the present investigation clearly 
illustrated that IUGR observed grossly had its 

skeletal basis in terms of an overall reduction in 

the size of ossified bones of maternally treated 
fetuses as compared with control ones. The most 

marked skeletal variations included facial 

(mandibular) hypoplasia (diminution in size of 
the lower jaw), considerable shortening and less 

ossification of the skeletal elements of the limbs. 

These malformations were pronounced in 

fetuses maternally treated with the high dose of 
DS during organogenesis (GDs 7-14). These 



Mohamed Shahin… et al 

280 

hypoplasia and retarded ossification of skeletal 

elements observed in this study might be 
interpreted to result from maternal toxicity due 

to DS dosing. The role of maternal toxicity in 

abnormal fetal development has been previously 

emphasized (Rogers et al., 2005). Such results 
may be correlated with the inhibition of 

osteoclastic activity (osteoclastic bone 

reabosrption). Inhibition of the process of bone 
formation and calcium replacement or 

precipitation in the long bones and other skeletal 

defects were reported in the offspring of 
pregnant mice treated with indomethacin 

(Kusanag et al., 1977), or xylocaine (EL-

Shabaka, 1992). The latter author added that 

such treatment induced also cleft palate 
malformation as well as marked retardation in 

the dermal bones of maternally treated fetuses. 

Also growth retardation and malformations of 
the skeletal elements were also observed in mice 

fetuses maternally treated with ethanol  and 

nicotine (Mohamed, 1996), as well as  the 
antiepileptic drug vigabatrin ( Abdulrazzaq et 

al., 1997). 

Several mechanisms were reported by various 

authors to explain the action of NSAIDs on 
osteogenesis.  Kotake  et al. ( 1997 ) reported 

that receptor activator of NF-kB               ligand 

( RANKL ) is the factor inducing murine 
osteoclastogenesis, through PGE2.  In 2009, 

Karakawa et al. demonstrated that DS has a 

direct effect on mouse osteoclast differentiation 

and activation, and that, in part, inhibition of 
phosphorylated NF-kB translocation is 

indispensable for diclofenac efficacy. 

Interestingly, the diclofenac dose inhibiting 
osteoclast activation is lower than the dose that 

inhibits osteoclast differentiation; thus 

diclofenac sodium inhibits NF-kB transcription 
in mouse osteoclasts ( Kotake, 2010 ). 

Prostaglandins, the products of cyclooxygenase 

enzyme activity, have been recognized as key 

molecules in reproductive biology ( Jabbour et 
al., 2006 ).  They have also been implicated in 

modulating angiogenesis and vascular function, 

allowing the delivery of oxygen and nutrients to 
tissues, and are involved in endothelial cell 

sprouting (Namkoong et al., 2005).  It is 

conceivable that NSAIDs mediated 
teratogenicity may be a result of vascular 

disruptions, given the relationship between COX 

inhibitors, prostaglandins and their vascular and 

endothelial effects (Ofori et al., 2006). 
In conclusion, we have shown that the non-

steroidal anti-inflammatory drug diclofenac 

sodium had adverse or devastating effects that 

appeared in the form of growth retardation along 
with various external and some skeletal 

malformations of maternally treated mice 

fetuses. Although results from animal 
teratogenicity studies may not reflect the 

circumstances in humans, findings in our study 

suggest that further investigations and 
monitoring of possible embryo toxic effects of 

DS in human are warranted to elucidate the 

mechanism of teratogenicity of DS.   Before 

more information in human becomes available, 
the use of DS ( especially large therapeutic 

doses ) in pregnant women should be treated 

with caution. 
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 ٲجنة علً "الصىديىم يكلىفينبكاد" يالستيرويد غير االلتهبة مضبد العقبر تبثير

 المهقبء الفئران
 

 أحـمـد صبرٌ سحر -سبمية محمد صقر -رمضبن عبد الصبدق رمضبن -محمد عبد الحميد شبهيه  
 جبِعخ عٍٓ شّظ -وٍٍخ اٌزشثٍخ -لغُ اٌعٍَٛ اٌجٌٍٛٛجٍخ ٚاٌجٌٍٛٛجٍخ

 

 

أحذ أدٌٚخ ِضبداد االٌزٙبة غٍش اٌغزٍشٌٚذٌخ " دٌىٍٛفٍٓ"فٍٕبن اٌصٛدٌَٛ اٌّعشٚف رجبسٌب ثبعُ ٌىٍٛاٌعزجش عمبس د  

ٚثبٌشغُ ِٓ االعزخذاِبد اٌّفٍذح ٌٙزا اٌعمبس إال أْ ٕ٘بن . اٌزً رغزخذَ فً اٌغبحخ اٌطجٍخ فً ِصش عٍى ٔطبق ٚاعع

ِٚٓ ثُ فبْ اٌذساعخ اٌحبٌٍخ . جبٔجٍخ عٕذ اعزعّبٌٗثعض اٌزمبسٌش اٌطجٍخ اٌزى رشٍش إٌى دٚسٖ فً إحذاس ثعض  اٱلثبس اٌ

ٌىٍٛفٍٕبن اٌصٛدٌَٛ عٍى أجٕخ اٌفئشاْ اٌّعبٍِخ أِٙبرٙب ثٙزا ارٙذف ٌزٛضٍح ٚرمٍٍُ اَثبس اٌجبٔجٍخ اٌّحزٍّخ ٌعمبس د

 . اٌعمبس 

 

جّٛعزبْ اٌّإٔبس اٌفئشاْ اٌّٙمبء اٌحٛاًِ، لغّذ إٌى عذ ِجّٛعبد ٚاعزجشد  ِٓ 00أجشٌذ اٌذساعخ عٍى   

األٌٚى ٚاٌثبٍٔخ ِجّٛعزٍٓ ضبثطزٍٓ ٚحمٕذ إٔبثّٙب اٌحٛاًِ عٓ طشٌك اٌزجٌٛف اٌجشٌزٛٔى ثبٌّزٌت ٚ٘ٛ اٌّبء 

ِٓ اٌٍَٛ اٌغبثع )ٚثّبٍٔخ أٌبَ ِززبٌٍخ ( ِٓ اٌٍَٛ األٚي إٌى اٌٍَٛ اٌغبدط ِٓ اٌحًّ)اٌّمطش ٚرٌه ٌّذح عزخ أٌبَ ِززبٌٍخ 

ٚثبٌٕغجخ ٌحٍٛأبد اٌّجّٛعزٍٓ اٌثبٌثخ ٚاٌشاثعخ فمذ حمٕذ ثجشعخ . ى اٌزشرٍت عٍ, (إٌى اٌٍَٛ اٌشاثع عشش ِٓ اٌحًّ

ٚ ثّبٍٔخ أٌبَ ( ِٓ اٌٍَٛ األٚي إٌى اٌٍَٛ اٌغبدط ِٓ اٌحًّ)وجُ ِٓ ٚصْ اٌجغُ ٌّذح عزخ أٌبَ ِززبٌٍخ  / ٍِجُ  1.1

حٍٛأبد اٌّجّٛعزٍٓ اٌخبِغخ  ٚأِب. ، عٍى اٌزشرٍت( ِٓ اٌٍَٛ اٌغبثع إٌى اٌٍَٛ اٌشاثع عشش ِٓ اٌحًّ)ِززبٌٍخ 

وجُ ِٓ ٚصْ اٌجغُ ٌّذح عزخ أٌبَ ٚثّبٍٔخ أٌبَ، عٍى اٌزشرٍت، ِثً اٌزي حذس / ٍِجُ  3ٚاٌغبدعخ فمذ حمٕذ ثجشعخ 

 .  ٚلذ رُ رششٌح األِٙبد اٌحٛاًِ ٚفحص أجٕزٙب فى اٌٍَٛ اٌزبعع عشش ِٓ اٌحًّ .  فً  اٌّجّٛعزٍٓ  اٌثبٌثخ ٚاٌشاثعخ

 

ٚلذ أٚضحذ إٌزبئج اٌّٛسفٌٛٛجٍخ أْ اٌّعبٍِخ لذ رغججذ فى حذٚس رأخش فى ّٔٛ األجٕخ رّثً فى ٔمص أٚصأٙب 

ٚأطٛاٌٙب ِمبسٔخ  ثبٌّجّٛعزٍٓ اٌضبثطزٍٓ، فضال عٓ حذٚس رشٛ٘بد خبسجٍخ  فى  ثعض  األجٕخ  شٍّذ رمضَ فى 

رغججذ  اٌّعبٍِخ  زعٍك ثعٕبصش اٌجٙبص اٌٍٙىٍى فمذٚفٍّب ٌ. اٌعٍٍٕٓ ٚاألطشافٚرشٛ٘بد فى اٌحجُ، ٔضٌف رحذ اٌجٍذ، 

اٌزأثٍشاد  ّٔٛ ثعض  اٌعظبَ  ٚٔمص اٌزعظُ فى اٌجعض اَخش، ٚأْ ٘زٖ  ٌىٍٛفٍٕبن اٌصٛدٌَٛ فى رأخشاثعفبس د

 .اصدادد ثضٌبدح اٌجشعخ 

 
                                                                                                                                                                                                                                                                                                       

   


