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Background: Administration of quinolone therapy is controversial during growing age as
stated by earlier authors. The flouroquinolones are currently not indicated for young
children because of arthropathy and adverse effect as new born shown by studies. However
the effects of ciprofloxacin and ZnCl, on prenatal conceptus have remained undocumented.
The present study was designed to compare the effects on conceptus after maternal
ingestion of ciprofloxacin and ZnCl, using Wastar albino rats. Methods: Ciprofloxacin and
ZnCl, was administrated to pregnant female albino rats. Ciprofloxacin with a dose of 20
mg/Kg bodyweight and ZnCl, 120 pug/100 gm bodyweight two times therapeutic dose for
10 days (from day 8-18 of pregnancy). Each animal was weighted on day 1, day 8 and day
18 of pregnancy. Abortion resulted on day 18™ of pregnancy. Each group of pregnant
animals were sacrificed on day 18 of gestation by over dose of either anaesthesia, abdomen
opened, uterus and both cornua containing conceptus identified, removed, there weight
recorded, crown rump length was measured and was compared with similar value of control
animals. The results were statistically analysed to find out the significance. Results: The
ciprofloxacin induces a mordanting effect as obviated by increased basophilia. Our study
reveals that ciprofloxacin administered in maternal, decreased maternal body weight to
38.440.9 gm. However simultaneous ZnCl, maintained the body weight to 41.4+0.7 gm,
while ZnCl, increased the body weight to 46.5£2.25 gm. The body weight and Crown
Rump length (CR Length) in conceptus decreased by 4.52+0.10 gm and 3.06+0.09 Cm
respectively. That ciprofloxacin and ZnCl, administration maintained the body weight and
CR length by 5.46+0.09 gm and 3.79+0.13 Cm respectively. That ZnCl, administration
increased the body weight and CR length by 6.71£0.05 gm and 4.15+0.08 Cm respectively.
Conclusion: Prenatal administration of Ciprofloxacin caused reduction in growth rate and
CR length, and ZnCl, maintained body weight and CR length and growth of the rat

conceptus.
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INTRODUCTION

Fluoroquinlones are the fluorinated derivatives of
quinolones. These are Ciprofloxacin, Sparfloxacin,
Travofloxacine, Ofloxacine and  Norfloxacine.'
Ciprofloxacin is a synthetic antibiotic of quinolone
group.” Ciprofloxacin is one of more active drug having
an extended spectrum of antimicrobial activity.’ It has
best bioavailability 80-95% serum level and is remained
widely in body fluids and tissues.” It has better long
serum halflife to suit twice daily dosing.’

The ciprofloxacin is one of the most
commonly used antibiotics now a day for different kinds
of infections. Concomitant with it’s wide range of
activity common usage, it inherits many toxic effects on
liver,® kidneys’ and damage the epiphyseal growth plate
in experimental animals® Ciprofloxacin is a gyrase
enzyme inhibitor, which is important for metabolic
activity of bacteria.” Although quinolones are contra-
indicated for children and adolescents and during
pregnancy and nursing due to potential for joints

cartilage lesion found in immature animals.'® But quick
doctors and physicians are liberally using the drug
unchecked, which may be prohibited by government
under rules. Arora reported that subtle bone and
cartilage damage that may cause gradual retardation of
growth remains a possibility particular due to fluoride
accumulation with repeated use of quinolones.''

Zinc is one of the essential trace minerals and
is necessary for synthesis of DNA and RNA proteins
and functions as catalyst for several enzymes. Zinc
stabilises the structure of nucleic acid protein and
thereby preserves the integrity of intracellular organelles
such as mitochondrion. Zinc plays many significant
roles in metabolism as component of many
metalloenzymes and transcription factors.'”

The study was undertaken to determine the
effect of ciprofloxacin and ZnCl, on the crown rump
(CR) length and body weight of juvenile laboratory
Wistar albino rat off-springs to confirm the possibility of
Arora’s speculation and find out its magnitude.
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MATERIAL AND METHODS

Forty spontaneously ovulating female and 20 fertile
male Wistar albino rats of 16-18 weeks age were
obtained from animal house of basic medical science
institute, Jinnah Postgraduate Medical Centre Karachi.
The female rats mated with same strain."’ Thus one
male rat was mated with two female rats in a separate
cage. On next day one female rat was examined for
signs of mating such as blood strained vagina or vaginal
plug of mucoid greenish white material. Presence of
both or any of these signs were considered a day zero of
pregnancy, All pregnant rats were weighed on day one
of pregnancy. Forty prenatal-natal conceptus were
randomly selected irrespective of the sex to make four
groups each comprising of 10 animals.

Group-A consisted of control prenatal
conceptus, their mothers were injected normal saline in
equal volume'*, i.e., 0.1 ml intra-peritonially twice daily
for 18 days from day 1 of pregnancy. Group-B included
prenatal conceptus, their mothers were injected
ciprofloxacin at a dose of 20 mg/Kg body weight", i.e.,
0.12 mg of drug dissolved in 0.1 ml of the solvent, intra-
peritoneally twice daily for 18 days from day 1 of
pregnancy. Group-C had prenatal conceptus, their
mothers were injected ciprofloxacin at a dose of 20
mg/Kg body weight, i.e., 0.12 mg of the drug dissolved
mto 0.1 ml of the solvent and ZnCl, at a dose of 120
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ng/Kg bodyweight, i.e., 7.4 pg salt dissolved in 0.1 ml
of the solvent. Intra-peritoneally 30 minutes before the
administration of ciprofloxacin twice daily for 18 days
from day 1 of pregnancy. Group-D consisted of prenatal
conceptus, their mothers were injected ZnCl, at a dose
of 120 ng/Kg body weight, i.e., 7.4 pg salt dissolved in
0.1 ml of the solvent, Intra-peritoneally twice daily for
18 days from day 1 of pregnancy. Each animal was
weighed on day 1; day 8 and day 18 of pregnancy and
recorded in Performa.

The animals of each group were sacrificed on
day 18 of gestation by an overdose of ether anaesthesia,
abdomen opened, uterus and both cornua containing
offspring were identified and removed, harvested,
washed in normal saline. Each conceptus were weighed
on sartorious balance and their body weight were
recorded. The CR lengths were also measured.

Morphometery was done and data was
statistically analysed using Student’s #-test.'®

RESULTS

The mean body weight and CR length of experimental
and control animals are given in Table-1, 2, 3 and
Figure-1, 2. Ten mothers of Group B aborted on 18" day
of gestation, and these mothers showed abrupt average
weight reduction of 50 gms.

Table-1: Body weight gain/loss during gestation in control and treated groups

A (Control) B (Ciprofloxacin) C (Ciprofloxacin+ZnClz) D (Zinc Chloride)

S. | GD1 GD18 Wt. GD1 GD18 Wt. GD1 GD18| Wt. GD1 GD18 Wt.
No. @ | GD8 (1)) G/L @O | GD8 (1)) G/L @ [GD8 | (K G/L @O |GD8| (B G/L
1 153 | 170 196 42 148 170 184 36 150 | 170 | 190 40 149 | 160 | 185 36
2 155 | 174 198 43 149 175 189 40 148 | 160 | 185 37 155 165 | 190 35
3 150 | 168 180 30 150 185 190 40 150 | 170 | 192 42 154 | 170 | 205 51
4 151 | 170 198 47 152 175 185 38 155 | 175 | 195 40 150 | 165 | 200 50
5 150 | 172 190 40 150 188 190 40 154 | 174 | 196 42 158 | 170 | 209 50
6 150 | 170 190 40 150 180 192 42 150 | 175 | 195 45 150 | 160 | 188 38
7 150 | 172 185 35 152 175 188 36 150 | 170 | 190 40 150 | 170 | 200 50
8 150 | 175 192 42 149 180 190 41 154 | 175 | 195 41 155 172 | 205 50
9 150 | 170 194 44 150 185 192 42 148 | 170 | 190 42 155 180 | 208 53
10 150 | 170 192 42 150 180 189 39 150 | 175 | 195 45 150 | 170 | 202 52
Mean | 150.9 | 171.1 | 191.5 [40.5£1.52 | 150 |179.3 | 188.9 |38.4+0.9[150.9 |171.4]192.3 |41.440.7 | 152.6 |168.2] 199.2 [46.5+2.25
SD |1.728 [2.131 | 5.681 4.813 1.247 [ 5.618 | 2.643 296 [2.514(4.671(3.529| 241 |3.134 | 597 [8.573 | 7.121

SEM | 0.54 | 0.67 1.79 1.52 0.394 [ 1.776 | 0.835 | 0.936 |0.795|1.477| 1.11 0.76 0.99 | 1.89 [2.711 2.25

Key: Wt. G/L=Weight Gain/Loss, I=Initial, F=Final, GD=gestational day

The body weight of Group-B was reduced
compared to controls which was statistically significant
(p<0.001). However, simultaneous treatment with ZnCl,
prevented the body weight loss in Group-C which is
statistically non-significant (p>0.064) while in ZnCl,
treated animals Group-D increased the body weight
which is statistically highly significant (p<0.001).

The mean normal bodyweight in control
animals at day 1, day 8 and day 18 was measured
40.5+1.52 gm. While ciprofloxacin treated animals’
body weight was reduced to 38.4+0.9 gm (p<0.001).
However simultaneous treatment with ZnCl, prevented
body weight loss which is statistically non-significant
(p>0.064). In animals treated with ZnCl, only (Group-

D) the body weight was 46.5+2.25 gm which is
statistically highly significant (p<0.001).

The mean normal baby weight of control
conceptus was measured 5.44+0.12 gm, while in
ciprofloxacin treated conceptus the body weight reduced
to 4.52+0.10 gm which is statistically highly significant
(p<0.001). However simultaneous ZnCl, treated animals
maintained the weight, which is statistically non-
significant (p>0.89). In ZnCl, treated conceptus
increased weight to 6.71+0.05 gm, which is statistically
highly significant (p<0.001).

The mean normal CR length in control
conceptus was measured 3.97+0.07 Cm. In
ciprofloxacin treated conceptus CR length reduced to
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3.06+0.09 Cm (p<0.001). However simultaneous ZnCl,
maintained the CR length to 3.79+0.13 Cm, which is
statistically non-significant (p>0.24). ZnCl, treatment
increased the CR length of the conceptus to 4.15+0.08
Cm (p<0.001).

Table-2: Body Weight of albino rat conceptus in
control and treated groups

A B C D
(Control) |(Ciprofloxacin)(Ciprofloxacin+ZnCL) (ZnClh)
St GD18 GD18 GD18 GD18
1 517 4.51 5.65 6.70
2 5.39 4.61 5.30 6.80
3 5.00 4.17 545 6.85
4 5.00 4.70 5.95 6.78
5 5.02 4.90 5.00 6.70
6 5.96 4.13 5.10 6.75
7 5.90 4.99 5.90 6.30
8 5.70 4.80 5.35 6.70
9 5.75 431 5.60 6.65
10 5.50 4.13 5.30 6.85
n n=10 n=10 n=10 n=10
Mean| 5.44+0.12 4.52+0.10 5.46+0.09 6.71+0.05
SD 0378 0.325 0315 0.1583
SEM| 0.119 0.10300 0.0996 0.0500

GD=Gestational Day

In Group-B ciprofloxacin treated conceptus
reduced body weight which is statistically highly
significant  (p<0.001). However in Group-C
simultaneous ZnCl, treated animals maintained the
weight which is statistically non-significant (p>0.89)
while in Group-D treated conceptus increased weight
which is statistically highly significant (p<0.001).

Table-3: CR length of albino rat conceptus in
control and treated groups

A B C D
(Control)| (Ciprofloxacin) [(Ciprofloxacin+ZnCL) | (ZnCL)
S# | GD18 GD18 GD18 GD18
1 3.8 29 4.0 3.8
2 39 3.0 4.0 39
3 4.0 3.0 4.5 4.0
4 3.8 3.8 39 3.8
5 38 29 38 38
6 4.5 3.0 4.0 4.5
7 42 2.8 3.0 4.2
8 4.0 3.0 3.7 4.0
9 39 32 33 39
10 3.8 3.0 3.7 3.8
n n=10 n=10 n=10 n=10
Mean [3.97+0.07|  3.06+0.09 3.79+0.13 4.15+0.08
SD | 0.226 0.279 04121 0.271
SEM| 0.07 0.09 0.13 0.08

In Group-B ciprofloxacin treated conceptus
crown rump length reduced which is statistically
highly significant (p<0.001). However in Group-C
simultaneous ZnCl, maintained the CR length which
is statistically non-significant (p>0.24). In Group-D
ZnCl, treated conceptus crown rump length increased
which is statistically highly significant (p<0.001).
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Figure-1: Photomicrograph of staining vaginal
smear with H and E which contained spermatozoa

confirming mating

Group-A

Group-B Group-C Group-D
CONTROL CEPROFLOXACIN | | CIPROFLOXACIN+ ZncL2
znCL2

Figure-2: Albino rat conceptus on 18 pre-natal

day showing comparison of CR length between

control group A and experimental Groups B, C
and D used in this study

DISCUSSION

Ciprofloxacin is a broad-spectrum antibiotic active
against both gram-positive and gram-negative bacteria.
It functions by inhibiting DNA gyrase, a type II
topoisomerase and topoisomerase IV enzyme necessary
to separate bactreial DNA, thereby inhibiting cell
division."” This mechanism also affects mammalian cell
replication. In particular, some cogners of this drug
family, for example those that contain the C-8 fluorine'
display high activity not only against bacterial
topoisomerases  but also  against  eukaryotic
topoisomerases and are toxic to the cultured mammalian
cells and in vivo models."

Present study is therefore aimed to determine
the effects of ciprofloxacin and ZnCl, when
administered separately and simultaneously during
gestation of albino rat the effects on the mother and the
conceptus during day 18 are assessed as the
measurement of the body weight and CR length, as the
parameter.

A reduction in body weight in Group-B
mothers, and weight and CR length in conceptus was
noted when compared to Group-A mothers and
conceptus. The results confirmed that reduction of the
body weight and CR length were affected by the adverse
effects of ciprofloxacin. These findings are attributed
mainly to reduction of body weight and CR length due
to less intake of food. Our observations are in
consistence with findings of Dowd.”® Retarded
conceptus growth can result in humans to limb length
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discrepancy by Ciprofloxacin. Similarly Mehlman,?
found that complete or partial growth retardation may
result in limb length discrepancies.

The statistically insignificant differences in
body weight and CR length of the mother and the
conceptus was noted when simultaneous administration
of ZnCl,in animals in Group-C when compared with
age matched controls of Group-A. These findings
confirmed the protective role of ZnCl,. Our observations
support those of WHO contributors.”> Who found that
zinc supplements help prevent disease and reduce
mortality specially among children with low birth
weight or stunted growth.

The highly significant differences are seen in
body weight and CR length of mother and conceptus in
Group-D when given ZnCl, only to and compared with
age matched control Group-A. These findings reflect the
role of the ZnCl, on the growth of mature and
developing living being. WHO contributors,” study
indicated that ZnCl, enhanced the children growth
prenatally in partially retarding or stuntedly growing
children. But our study indicated the body weight and
CR length of the conceptus very significantly improved
the values of even normal growing pups.

Three mothers aborted on 18" day of
gestation. However the abortus was not available and
was believed to have been eaten by the rat herself,
indicated by telltale blood stains in the cage and grossly
reduced dietary intake. Histerotomy confirmed the
abortion.

CONCLUSION

Ciprofloxacin retards the conceptus growth and mother
body weight. ZnCl, has definite preventive role in the
ciprofloxacin retarding effect on the conceptus. ZnCl,
has a role on the exaggerated growth in length and
weight in the conceptus. The effect of the ZnCl, on the
appetite and satiety centres in the hypothalamus need to
be further explored.
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