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ABSTRACT

OBJECTIVE: Current research was based on the detection of the effects of the supplementation of Zinc
chloride along with the ciprofloxacin on hepatic tissues of immature albino rat liters. Immature Albino rats
have been used for the post natal studies. SETTING / DESIGN: Department of Anatomy. Gambat Medical
College Gambat / Pir Abdul Qadir Shah Jeelani Institute of Medical Sciences Gambat District Khairpur
Mirs. TIME DURATION: One year from Jan 2020 Dec 2020. MATERIAL & METHODS: Different
doses of Ciprofloxacin and Zinc chloride has been given to immature albino rat liters. Ciprofloxacin was
used as a curative dose two times for 14 days. Days have been counted from the day of the birth of Albino
rats. Dose of 20mg/ kg of Ciprofloxacin has been given to the rat liters while Zinc chloride has been given
in 120 pg/100 gm of body weight. The parameters which were evaluated included hepatocyte count,
hepatocyte size and variations in the nucleus. All the estimated values have been contrasted with the values
estimated from the control group. Statistical assessment have been done to achieve the significant values.
RESULT: This study shows that variations has been found in total count of liver cells after the
administration of ciprofloxacin in post natal albino rats. Decline in mean hepatocyte count has been noted.
A major variation has been seen in the hepatocyte count which also included reduction in hepatocyte size,
and nucleus size per field as they have been declined by 203.7 + 0.41, 08.12 £ 0.06 um and 4.37 £ 0.12 um
respectively. While the supplementation of Zinc chloride along with the ciprofloxacin retained the mean
hepatocyte count, size and their nucleus size by 212.4 + 0.47 um, 10.47 £ 0.04 and 5.36 £ 0.03 um
correspondingly. The values which have been estimated from control group includes 213.71 + 0.40 pm,
10.28 + 0.02 um and 5.46 + 0.09 um for the mean hepatocyte count, hepatocyte size as well as their nucleus
size correspondingly. CONCLUSION: Current findings dealt with the effects of Zinc chloride with
Ciprofloxacin on post-natal albino rat liters which revealed that supplementation of Zinc chloride along
with ciprofloxacin decreases the alteration rates of normal liver cells counts. Zinc chloride has minimized
the hazardous effects of Ciprofloxacin on the mean hepatocyte count, their sizes and the morphological
structure of their nuclei also found maintained after the addition of Zinc chloride supplements.
KEYWORDS: Ciprofloxacin, ZnCI2, Hepatocyte count per field, Hepatocyte size, Hepatocyte nucleus,
immature Albino-rat liters.
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INTRODUCTION Gram-positive and Gram-negative microbial
varieties. It is generally used for the treatment
of skeletal system infections, abdominal
infections, Urinary tract infections and
respiratory tract infections. Ciprofloxacin
involvesin the inhibition of gyrase enzymes
which is the active component of bacterial
cells activity. Gyrase initiates the metabolic
activities in the bacterial cells.2

Ciprofloxacin  is a  broad-spectrum
fluoroquinolone antibiotic which has been
used for the treatment of many bacterial
infections. The formulation of
fluoroquinolones have been considered as a
milestone in the historical record of
antibiotics. Being the broad-spectrum
antibiotic, Ciprofloxacin acts opposed to
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Ciprofloxacin drug has been widely used for
the treatment of different infections. Along
with its curative ability it also has so many
disastrous side effects on the tissues of
receiver which includes the degeneration in
the joint tissues and the also produce
destructive changes in the cartilaginous
tissues of young animals 3. There is so many
evidence of allergic reactions, liver infections
and secondary superinfections 4. The use of
quinolones is restricted in toddlers and
youngsters as they create central nervous
system defects and results in cartilage
deformation in children. Their use is not
recommended during the pregnancy and for
nursing mothers as they have the history of
ulceration in liver and bile ducts of immature
animals 5. There are several physicians who
prescribe this drug to the patients without
concerning their adverse effects and
limitations. This careless behavior should be
controlled by the government authorities 6.

Zinc is an important trace element which is
necessary for the protein synthesis, DNA
replication and RNA fabrication. Zinc is also
responsible for enzyme production and
embryonic development in fetus. It also acts
as catalyst in many biochemical reactions.
Zinc also involves in gene expression,
stabilization of proteins and genomic
structures of nucleic acids. Zinc also play an
important role in maintaining the structural
organization of cellular organelles including
mitochondria?.

Zinc also participates in cell synthesis
mechanisms, produce enzymes which
involves in cell division and multiplication 8.
Zinc is also a vital element which is
mandatory for regulation of various
physiological  functions, boosting up
immunity, initiation of growth and
reproduction 9. It is antioxidant in nature and
involves in stabilizing many immunological
functions. Inspiteof all the essential functions
of zinc, the restricting position of zinc in cell
proliferation is still uncertain 10.

The current study has been carried out to
estimate the prophylactic function of zinc
chloride  after the treatment with
ciprofloxacin on the parenchymal tissues in
liver of post-natal Wistar albino rats.

MATERIALS & METHOD

The experiment was carried out on Wistar
albino rats. Forty ovulating female rats and
twenty male rats were selected having the age
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of approximately 18 to 20 weeks. These
experimental animals were collected from
animal house. Mating of female rats was
done with the males of similar variety
following the technique explained (Luck 11).
The mating of one male and two female rats
in different cages were carried out. After
twenty-four hours sign of mating were
considered in female rats like vaginal
secretions and mucous on vagina. These
signs indicate the mating process and day
zero of pregnancy was assumed 12. Total
gestation period in albino rats is 21 to 23
days.

All the immature Albino rat’s litters were
divided in three groups A, B and C. Ten
animals were included in one group. Animals
in group A were treated with Ciprofloxacin
injections with a quantity of 20 mg/kg weight
(0.12 mg in 1.1 ml). Injections were applied
in intra peritoneal two times in twenty-four
hours (1% to 14" day from birth). While the
animals included in group B were treated
with Ciprofloxacin. Along with this they
were also treated with the injections of zinc
chloride 120 pg/100 G of body weight which
was formulated with distill water (7.4 pg in
0.1 ml). These injections were also given
intraperitoneally. The injection of zinc
chloride was given two times a day and 30
minutes prior to the injection of
ciprofloxacin.  These injections  were
administrated for 14 regular days (1st to 14th
day from birth).

The animals of Group C were considered as
control group. They were administrated with
normal saline (0.1ml). These injections were
applied intra peritoneally for 14 regular
dayslst to 14th day from birth). On the 15™
day all Albino rat’s liters were dissected after
treating them with anesthesia. Liver was
removed and fixed in 10% of buffered
formalin. The paraplast was used for the
process of embedding. Microtomical
sectioning was done and a section of 3 pm
were obtained by using rotary microtome
device. Haematoxylin and Eosin (H&E)
stains have been used for the process of
staining. Histopathological studies were
done, and the data was interpretated with
statistical calculations.” t” test was applied to
calculate the significance of the results 14.
RESULTS

MEAN HEPATOCYTE COUNT PER FIELD IN
TWO WEEKS POST-NATAL TREATED
IMMATURE ALBINO-RAT LITERS
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In Group A, the mean of post-natal
hepatocyte count was calculated as 203.7 +
0.41. The mean value has shown a quick
significant decline in the count of
hepatocytes when the data was compared
with the results of animals of Group B and C
(Table 1).In Group B, the mean of post-natal
hepatocyte count per field was estimated as
212.4 £ 0.47. This result has shown the non-
significant change in the mean count of
hepatocytes. The value of significance i.e. (P
> 0.032) was found after comparing the
results with the results of animals of Group C
(Table 1). In Group C, the mean of post-natal
hepatocyte count per field was recorded as
213.71 £ 0.40. A significant decrease in the
values has been noted in the results of Group
C after comparing the results with
calculations of Group A while non-
Significant modification has been noted after
comparing the results of group C with the
calculations of Group B (Table 1).

TABLE - 1COMPARISON OF HEPATOCYTE
COUNT PER FIELD IN IMMATURE ALBINO-RAT
LITERS BETWEEN POST-NATAL TREATED AND
CONTROL GROUPS

Group A Group B Group
A
Ciprofloxacin | Ciprofloxacin | Control
+Zinc
(n=10) Chloride (n=10)
(n=10)
Mean + Mean + Mean
SEM SEM + SEM
No. Of 10 10 10
Fields
Observed
(0.0324
Mm?/Field
Postnatal 203.7 £ 2124 + 213.71
(Day-14) 0.41%° 0.47% +0.40™

p<0.01 highly significant as compared to
Ciprofloxacin (A),

p<0.01 highly significant as compared to
Ciprofloxacin + Zinc Chloride (B)

p<0.01 highly significant as compared to
Control (C),

MEAN HEPATOCYTE SIZE PER FIELD IN
TWO WEEKS POST-NATAL TREATED IN
IMMATURE ALBINO-RAT LITERS.

In Group A, the mean hepatocyte size per
field in post-natal was calculated as 08.12 +
0.06 um. As the result was compared with the
significance of Group B and C, it was noted
to attain a highly significant decrease in size
(Table 2). In Group B, the mean of
hepatocyte size per field in post-natal stage
was recorded as 10.47 £ 0.04 um. This result
revealed that a non- significant change was
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noted (P>0.05) in group A after comparing
the results with control group C (Table 2).

In Group C, the mean of hepatocyte size per
field in post-natal was resulted as 10.28 *
0.02 pm. Statistical analysis of results of
Group C show the highly significant decrease
after comparison with the results of Group A,
while a non- significant change in size has
been observed in size when compared with
the results of Group B (Table 2).

MEAN NUCLEAR SIZE OF CHONDROCYTE
PER FIELD IN TWO WEEKS POST-NATAL
TREATED IMMATURE ALBINO-RAT
LITERS.

In Group A, the mean hepatocyte size per
field in post-natal was calculated as 4.37 +
0.12 pm. As the result was compared with the
significance of Group B and C, it was noted
to attain a highly significant decrease in size
(Table 2). In Group B, the mean of
hepatocyte size per field in post-natal stage
was recorded as 5.36 £ 0.03um. This result
revealed that a non- significant change was
noted (P>0.05) in group A after comparing
the results with control group C (Table 2). In
Group C, the mean of hepatocyte size per
field in post-natal was resulted as 5.46 + 0.09
pum. Statistical analysis of results of Group C
show the highly significant decrease after
comparison with the results of Group A,
while a non- significant change in size has
been observed in size when compared with
the results of Group B (Table 2).

TABLE -2COMPARISON OF HEPATOCYTE CELL
SIZE (um) AND THEIR NUCLEUS SIZE (um) IN
IMMATURE ALBINO-RAT LITERSBETWEEN
POSTNATAL TREATED& CONTROL GROUPS

Group A Group B Group C
Ciprofloxaci Ciprofloxacin +Zinc Control(n=1
n Chloride(n=10) 0)
(n=10)
Mean + Mean + SEM Mean +
SEM SEM
No. Of Cell 125 125 125
Observed
(0.0324
Mm?Field
No. Of Fields | 10 10 10
Observed
(0.0324
Mm?Field
Hepatocyte 08.12 + 10.47 £ 0.04% 10.28 =
Size - Cell 0.06%° 0.02*
(um)
Hepatocyte 437+ 5.36 £ 0.03% 546
Size - 0.1290 0.09™
Nucleus (pum)

p<0.01 highly significant as compared to
Ciprofloxacin (A),

p<0.01 highly significant as compared to
Ciprofloxacin + Zinc Chloride (B)

p<0.01 highly significant as compared to
Control (C),
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FIGURE -1 H&E X416

Photograph of 3 mm thick
paraplast section of the liver
stained with H&E. in
ciprofloxacin treated Group —A
immature albino rat liters post-
natal day -15 showing the
hepatic cell degenerating N ---
and marked lymphocytic
infiltration at mid zonal area of
hepatic lobule L----- and
congestion of sinusoids S ------

FIGURE -2 H& E X 416

Photograph of 3 mm thick paraplast
section of the liver stained with H&E
.in ciprofloxacin and zinc chloride
treated Group —B immature albino rat
liters post-natal day -15 showing
mild hepatic cell degenerating N ---
and lymphocytic infiltration L-----
are comparable to the control group —
C under high power objective X 416.

FIGURE -3 H&E X416
Photograph of 3 mm thick paraplast
section of the liver stained with H&E
.in control Group —C immature albino
rat liters post-natal day -15 showing
the normal hepatic parenchyma
hepatocytes are arranged in the form of
plates with intervening sinusoids.
Under high power objective X 416.

and pyknotic nuclei under high
power objective X 416.

DISSUSSION

Current study has been carried out to
investigate the consequences after the
application of  drug ciprofloxacin
independently  or  administration  of
ciprofloxacin along with different doses of
zinc chloride on the liver tissues of post-natal
wistar albino rat’s liters.

The drug has been used intraperitoneally in
the body of immature albino rat
liters.20mg/kg body weight of the dose has
been used. Histological studies of liver
tissues of albino rats revealed that mean
hepatocyte count has been found
significantly decreased, while a high decline
was also found in hepatocyte size and their
nucleus size per field.

The histological evaluation confirmed the
decline in the hepatocytes per unit area,
significant decrease in the sizes of their
nuclei as well as size of the liver cells were
also modified and decreased. The results
have been confirmed the findings of Hooper
et al., 15, Eric. S. et al 16, and Jain. S. et al.,
17.These researchers have discussed about
the effects of Ciprofloxacin on liver cells and
suggested the erosion and lesions in liver
cells by the administration of ciprofloxacin
drug. Cell necrosis and damage has also been
observed by many of the researchers. The
research on the effects of ciprofloxacin on the

cell’s sizes and cell count per unit are and
nuclei sizes has never been conducted before.
That’s why the new finding is not comparable
with the previous research works.

The use of Zinc chloride was also a threshold
in the studies of effects on ciprofloxacin as
the current research aimed to find out the
protective and curative position of zinc
chloride in minimizing the adverse effects of
ciprofloxacin on the liver tissues, sizes of
hepatocytes and their nuclei. The
administration of Zinc chloride to the animals
of group B were found that the non-
significant changes have occurred when these
changes were related with the animals of
group C (Control Group). These findings
were line up with the findings of Kumar. S.
D. et al., 18 who have also studied on the
curative role of zinc chloride and suggested
that zinc is responsible for the formation of
collagen fibers in the cells which initiates the
cellular activities in the liver of albino rats.

Kloubert, V. suggested that Zinc is involved
in the synthesis of DNA by increasing the
enzymes activity and by attachment of F1 and
F3 histone proteins to the molecules of DNA.
This leads to the formation of more RNAs.
Currents findings line up with the results of
Channa, M. A., Nishada and MacDonald.
They suggested that zinc is also involved in
the stabilization of proteinic structures and
provide steadiness in the formation of nucleic
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acids  molecules.  These  ultimately
responsible for the assurance of stability of
intracellular organelles 20, 21. Zinc also
involved in cell multiplication, initiate
enzyme production, which accelerate the
process of cell division 22. Current studies
also revealed the zinc chloride protect the
hepatocytes from adverse effects of
ciprofloxacin.

It is recommended that further research
should be done on the effects of ciprofloxacin
on the histology of post-natal albino rats’
liters to confirm the least reactive
dosages.Duration of the persistence of
adverse effects of ciprofloxacin on the
hepatocytes also needs to investigate.

CONCLUSION

The effects of ciprofloxacin along with zinc
chloride has been studied in albino rat literof
post-natal stage. Post treatment effects were
observed. Variation in sizes and numbers of
liver cells have been noted. Variation in the
sizes of nucleus were also noted.
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