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SUMMARY .
forelimbs, A great attention should be

considered during th ini
The adverse effects of ciprofloxacin and § Qe dmel we of

ciprofloxacin and pefloxacin in pregnant
in on ra :
pefloxac rat fetuses following  oral Women and animals to avoid their teratogenic

administration to the pregnant rats were effects

studied. Ciprofloxacin and pefloxacin were Key words: Ciprofloxacin; Pefloxacin:

given daily to pregnant rats at two Pregnancy; Fetus; Teratogenicity

(therapeutic and double therapeutic) dosage

levels during the period of organogenesis INTRODUCTION
(from the 6™ to the 15" day of gestation). Oral

administration of ciprofloxacin at 4.5 and 9 Ciprofloxacin and pefloxacin are two
mg/100 g.b.wt.to pregnant rats induced fetal fluoroquinolone antibacterial drugs which had
resorption, death and growth retardation. been commonly used for treating many
Visceral examination of live fetuses showed microbial infections in humans and in

microcephaly, hypoplasia of the heart and veterinary medicine (Prescott et al, 2000).

lungs and dilatation of renal pelvis. Skeletal There has been an increasing concern about

examination revealed incomplete ossification the female reproductive toxicity and

of skull bones and absence of some coccygeal teratogenic risk of fluoroquinolones. These
vertebrae. Pefloxacin at 7.2 6 mg/100 g. b. wt.
decreased the number of live fetuses and
caused microcephaly, hypoplasia of the heart
and lungs, dilatation of the renal pelvis. It also
induced incomplete ossification of skull bones

@d absence of sternbrae and phalanges of

are of wide spread use in human and
veterinary medicine and possess properties
that allow them to cross the placental barriers
and reach the mammalian fetus, so they can
cause embryotoxicity and / or teratogenicity

(Neu. 1988 and Giamarellou et al., 1989).
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nor

teratogenic. Ofloxacin have

. regnant
teratogenicity when given orally 0 P &

in the
rats and rabbits, but only rat fetuses 1f

high dose of ofloxacin exhibited skeletal

d
abnormalities represented by retarde

ossification (Takayama ef al. 1986). Tesh et
al. (1988 A&B) found that lomefloxacin had
no effect on the development of the fetuses
till a dosage level of 300 mg/kg/day.
Cukierski et al. (1989) reported no evidence
of teratogenicity to norfloxacin in monkeys at
any dose level. Funabashi et al (1991)
recorded an increased incidence of ventricular
septal defect, a decreased incidence of the 14t
rib defect, and delayed ossification in the
fetuses after administration of sparafloxacin
to pregnant rats.  Levofloxacin showed
teratogenic effects in rats and rabbits only at
the high dose levels (Watanabe et g, 1992),
Oral administration of high doses (300 and
3000 mg/kgb.wt) of prulifloxacin to
pregnant rats decreased feta] body weight and
caused delayed ossification of skeleton boneg
(Komae et al, 1995 and Morinaga et al. 199¢
B). On the other side, Morinaga ¢f al.
(1996A) and Komae ef g7 (1998) mentioneq
it o o 04 st
» temafoxacin, gng
enrofloxacin to Pregnant rats ang rabbits,
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‘Barnes (1964)
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investigations, S0 the preg s r‘*mﬁ!
' : i Y.
designed to investigate the adyeyg, i \,.‘{
. ) ¢
ciprofloxacin and pefloxacip on g

Since the teratogenic effe,

fluoroquinolones  stil|

. . . q‘
after oral administration ¢, Dreoy. &

during the period of organogenesis' )

MATERIALS AND METHQg
1. Drugs:
Ciprofloxacin and Mo%

antibacterial drugs were obtajpeg &
powders from Amirya Compap b
Pharmaceutical Industries, Egypt. Each ty
was suspended in 0.5 % of Catlyy
methylcellulose. The tested doses therapeyg
and double therapeutic) were calculay

according to the conversion table of Paget a

2. Rats:

Adult female Sprague Dawley | -

weighing 175-185 g were used in this study
Rats were obtained from Laboratory Anini
Colony, Helwan, Egypt, and fed on stand!
Tat pellets. Water was provided ad libims!
animals were left for g week before st ¢
the experiment for acclimatizization.
3. Experiment:

Female rats were examined PeriOdiww
Using a vagina| smear test to ensure &

: 38
Were in a regular estrous cycle (Cahen m

& I
Each femgle in estrous phase was | “4'
¢

& Proven fertjle male overnight. Zet® "
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prEnAICY WA determined by Presence of
5l\cn!\"“’l"“ in the examined vaginal smear
pext momning (Barcellona ¢r al., 1977).
pregnant rats were divided into § equal
groups. The 1% group was kept as a normal
control and given 1 ml of vehicle (carboxy
methylcellulose). Whereas the 2™ ang 4
groups were given ciprofloxacin at 4.5 and 9
mg/100 g. b. wt., respectively. The 4% anq 5t
groups Wwere administered pefloxacin at 3.6
and 7.2 mg/100 g.b.wt., respectively. Both
drugs were given orally during organogenesis
ie. from the 6™ to the 15" days of gestation
(Tuchmann-Duplessis, 1975). The control and
treated female rats were observed daily for
gross appearance and behavior till the 20" day
of gestation. Female rats were then euthanized
by ether anesthesia. Live and dead or resorbed
fetuses were distinguished and counted and
live fetuses were subjected to morphological,
visceral, and skeletal examinations according
to Cook and Fair-weather (1968), Wilson
(1965) and Staples and Schnell (1964),
respectively.
4. Statistical analysis:
The obtained data were expressed as
mean + S.E. and percentages. Statistical
analyses were carried out according 10

Snedecor and Cochran (1986) using paired

Student t- test and Chi- square test for

Percentages analysis.

g v =
- "8 Med 5, Gia, Vo), 59, No. 3 (2011)

RESULTS

There are no any notable changes in
behavior or clinical sings were observed the

control and treated dams,

Morphological abnormalities of the
fetuses obtained from the pregnant rats given
orally ciprofloxacin or pefloxacin during the
period of organogenesis are recorded in table
(1) and demonstrated in Figs. (1-2). Oral
administration of ciprofloxacin at 9.0 mg/100
g- b. wt. significantly (P < 0.001) decreased
the percentage of live fetuses to 91.9%
compared to the control group. It also induced
early fetal resorption (Fig.1) by 32 %.
Growth retardation (Fig.2) was evident by
significant decreases of fetal body weight and
length associated with fetal death by 4.9 %.
Oral administration of pefloxacin to pregnant
rats in a dose of 3.6 mg/100 g. b. wt. showed
non significant morphological changes in live
fetuses. The large dose (7.2 mg/100g.b.wt.) of
pefloxacin caused a significant (P < 0.01)
decrease in the percentage of live fetuses to
95.5 % compared to control group and fetal
resorption by 4.5%.

Visceral malformations of the fetuses
obtained from the pregnant rats given orally
ciprofloxacin and pefloxacin during the
period of organogenesis are depicted in table
(2) and shown in Figs. (3-4). Ciprofloxacin
administration at both tested doses (4.5 and
9.0 mg/100 g b.wt.) caused hypoplasia of the
lungs and dilatation of .the renal pelvis.
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Microcephaly (Fig. 3) and hypoplasia of the
heart and lungs (Fig.4) were only seen by the
large dose. Pefloxacin when given orally to
the pregnant rats produced hypoplasia of the
heart and lungs at both doses (3.6 and 7.2
mg/100 g b.wt.), while microcephaly and
dilatation of the renal pelvis were only seen
by the large dose,

Skeletal malformations of the fetuses
Obtained from the pregnant rats given orally

ciprofloxacin and pefloxacin during period of

organogemSiS are recorded ip Tabjq 3,
illustrated Figs. (5-7). Ciproﬂoxacin " (:'l
doses (4.5 and 9 mg/100 g bwt,) in dllQ:;
incomplete ossification of sky| boneg (Fig,s)
Absence of some coccygeal Vertebrae (Fig_ﬁl
was only seen with the high doge, peﬂ"Xaci

induced incomplete ossification of skull

)
n

By
and absence of sternbrae at both tested dogey

(36 and 7.2 mg/lOO g b.Wt.), While absenCe
of phalanges of forelimbs (Fig. 7 was oy

seen by the large dose.

Table (1): Fetal morphological abnormalities after oral administration of ciprofloxacin and pefloxaciy o
Pregnant rats during period of organogenesis (mean + SEM).

[ .
Doses No. of live No. of dead mlzgrg:d Fetal b. wt. [Feta] lengt
Groups (mg/100 fetuses/ dam fetuses/dam fetuses/dam (8 (mm)
g. b. wt.) Moan % NO| % | NO | % | MeantSE |Meaps SE
\_
Control e | 79%02 |10 o o 0 |0 [36%0.08 [3844;
Ciprofloxaci 4.5 7303 [100 [0 o 0 0 [2.7+0.01" [37 8 02
I B Rt 7 02 1919712 132 (3 T45 235005 34.0806™
Pefloxacin 3.6 7.1+03 100 0 0 0 0 3.4+ 0.09 372406
1:2 6.8+ 02" [9557 [0 0 4 4.5 |3.5+0.06 37.8+0.6
n = 10 pregnant rats
b. Wt. = body weight
** Significant at p <0.01
*** Significant at p <0.001
CMC: Carboxymethyl cellulose (vehicle)
Table (2): Visceral malformations of fetuses after oral administratjop of ci i
: - ciproflo and
pefloxacin to pregnant rat during period of Organogenesis, ooty ne
"
Doses No of Visceral malformations in
Groups me/100 | examipeq | Brain | H :
gb.wt. fetuses N\ﬁ/__\eart | __Lung Renal Pelvis
1 ml—————1 % [No. [ % NG T —o; No. | %
Contro CMC 55 0 0 0 0 0 0
4.5 52 Rl N ¢
Ciprofloxacin T\\LL 0 6 11.5 9.7
Pefloxacin - 01 6 [120] 12 20 o0 [ o
mﬁi%ﬂﬂ 10 [21.7] 776 [ 343 6 | 13.0
n =10 pregnant rats q'\

CMC: Carboxymethy] cellulose (vehicle)
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able (3): Fetal skeletal malformations g
[a9 during period of organogenesis,

-‘-’-‘-‘-—"

e ——

fler administration of ¢

iprofloxacin and pefloxacin to pregnant

N i ﬁm«ﬁnﬁuﬁ in I
: Coceygea
Groups nla)g(;&;((.)so Skull Ribs Sternbrae | Forelimbs vzmyhme
No. T Yo
gbawt No | % INo| % |No| % |No| % | Mo
1 ml 0
Control CMC 24 0 0 0 0 0 0 0 0 0
e 43 A 1170 Ta o o To T o To o %o ;’6
Ciprofloxacin ™50 122 [ 180 [ 855 01 0 [0 0 [0 o [3]1 >
— 36 1211 40 [190 | 0 [ 0 (6028510 0 [0 :
Pefloxacin 72 1221 60 [272 40 [ 181 |80 363 |30 136 0
R
n = 10 pregnant rats NO. = number of examined fetuses
CMC: Carboxymethyl cellulose (vehicle)
Morphological examination of rat fetuses showing:
: Zan) ion (Arrow) in the uterus of a pregnant rat given
T a5 oot b e e 15 ot i,
N
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Fig. 3): Microcephaly (Arrow) in a head o
pregnant rat given pefloxacin
6" to the 15% day of gestation.

f fetus obtained from a
(7.2 mg/100g.b.wt).from the
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Fig. (4): Hypoplasia of heart (A) and lungs (B) of a fetus obtained from

a ﬁ?regnant rat given ciprofloxacin (9.0mg/100g.b.wt).from the
6" to the 15 day of gestation,

Skeletal abnormalities of rat fetuses:

re an %

Yo Med 1. Girg vol 59, No. 3 (2011)
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Fig. (6): Absence of coceygeal vertebrae in a fetuy obtained from a pregnant

rat given ciprofloxacin (9.0mg/100g.b.wt) from the 6™ to thel$ day
of estation

) A

Fig, (7): Absence of
phulangcs of fore|j
. Y l i H
4 pregnant ry given oxacin'?lg " “l f(;céus obtained from
Of gestatiop 8:b.wt.) from the

(Arrowg refer ¢ feta) abnormalitlet)
274
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ln the present work, the teratogenic
ARt of two commonly used
- coquinolones namely ciprofloxacin and
x\‘ﬂ\“'“"i" were investigated in pregnant rats,
he obtained results are similar to those
corded by Takayama et al. (1986) who
found that  oral  administration of
fluoroquinolones to pregnant rats and rabbits
during the period of organogenesis caused
delayed skeletal
malformations in the fetuses. Moreover, oral

ossification and

administration of ofloxacin to pregnant rats at
high doses induced skeletal abnormalities in
their foetuses. Althreuther (1987) also
recorded maternal toxicity and embryonic
deaths in rats, mice, and rabbits after
fluoroquinolones administration.

Similar findings were reported by
Funabashi et al. (1991), Watanabe et al.
(1992), Komae et al. (1995) and Morinaga ef
al. (1996B). The authors found that
fluoroquinolones (sarafloxacin, levofloxacin,
T-3761, a new quinolone derivative, and
prulifloxacin) when given to pregnant rats
induced ventricular septal defect, delayed
ossification, decreased body weight, and
increased mortality rate.

On the other hand, our results disagree
with those reported by Schulter (1989) who
mentioned  that oral and parental
administrations of ciprofloxacin to monkeys

had no maternal or embryonic toxic effects.

Vet Med |, Giza, Vol. §9, No. 3 (2011)

le disagreement may be due to the
differences in 'the species, doses, and route of
administration, Also, Tesh et al. (1988A&B),
Davis and McKenzie (1989), Cukierski et al.
(1989), Barragry (1994), Berkovitch et al.
(1994), Morinaga et al. (1996A&C), and
Loebstein et al. (1998) did not find any
adverse effects of some fluoroquinolones
(ofloxacon, norfloxacin, - temafoxacin and
prulifloxacin) on the development of fetuses
in experimental animals.

The .embryotoxic effects of
ciprofloxacin and pefloxacin reported in the
present study could be attributed to their
direct cytotoxic action on the fetus as they can
cross the placenta (Neu, 1988 and
Giamafellou et al., 1989). The teratogenic
effect of fluoroquinolones may be explained
also by their inhibition of -topoisomerase and
the binding of quinolones to topoisomerase
DNA complex results in damage to DNA and
induction of chromosomal aberration
(Takayama et al., 1995). Delayed ossification
and skeletal malformations in the fetuses
following fluoroquinolones administration
could be due to deficiency in maternal
nutritional supply because pregnant rats
receiving a higher dose of fluoroquinolones
exhibited soft stool and enlargement of cecum
resulting from imbalance of intestinal
bacterial flora (Takayama et al., 1986).

In conclusion, both ciprofloxacin and
pefloxacin when given to pregnant rats during

the period of organogenesis can adversely

213

CamScanner


https://v3.camscanner.com/user/download

causing Some

affect fetal development
and  skeletal

morphological,  visceral,
abnormalities. Therefore, a grea )
should be taken when these drugs are us¢

t attention

during pregnancy to avoid the teratogenic and

embryotoxic effects.
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