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Abstract

Background :Diclofenac sodium is non-steroidal anti-inflammatory analgesic drug, It is
widely used in the world.

Aims: to identify effect of ascorbic acid (Vitamin C) on haematological and
histopathological changes induced by diclofenac sodium.

Methods: Fifteen local male rabbits divided equally and randomly into three groups, each
group fife rabbits. First group (control group) injected intramuscularly with normal saline (9%
NaCl) for 14 days. Second group injected intramuscularly with diclofenac sodium (1.5 mg/kg
of BW) daily for 14 days. Third group injected intramuscularly with ascorbic acid (150 mg/kg
of BW), after two hours injected intramuscularly with 1.5 mg/kg of B.W of diclofenac sodium
for 14 days.

Results: Diclofenac sodium caused significant decrease (p<0.05) of hematocritic percentage,
haemoglobin concentration and platelets count, significant increase of reticulocytes. White
blood cells, neutrophil showed significant decrease (p<0.05). The histopathological changes
include alteration in liver tissue including dilation of sinusoid, intracytoplasmic vacuolation,
congestion of sinusoids and little fatty changes. Kidney in second group showed mononuclear
cell infiltrations, dilation of proximal convoluted tubule, expended of glomeruli and focal
tubular necrosis. In third group, the used of ascorbic acid lead to correction of haematological
parameters variation and histopathological changes, this may be result from antioxidant activity
of ascorbic acid to scavenger of free radicle and restricted of toxicity of diclofenac sodium.
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Introduction

In veterinary medicine, the medical uses of
pain inhibitor especially diclofenac sodium or
voltaren (trade name) are limited because of
decrease the full information of voltaren in the
all species and types of animal and natural of
pharmacokinetics in body of it, the most
previous study of diclofenac sodium in animal
restricted on accidental causes, inflammatory
lesion and lameness in horse[1], One of
important dietary sources for human and
carnivorous animal are rabbits meat because
of cheap price, high nutritional value which
contain high protein with low ratio of
cholesterol [2]. Diclofenac sodium (Voltaren)
is non-steroidal anti-inflammatory drug; it
was used primarily for treatment of chronic
disease such as osteoarthritic [3],

Osteoporosis, acute and chronic diseases in
addition to use as antipyretic and treatment of
migraines [4],[5],[6] Despite the therapeutic
benefits of this drug, its use is not without side
effects and toxicity and these effects
appearance on the various tissues and organs
of the body, it was found that the drugs cause
risks for the heart , cardiovascular vessels ,
ulcer in stomach and intestine [7],[8],[9].
Diclofenac sodium consider inhibitor drug for
cyclooxygenase that lead to histopathological
effect on the stomach [10] and other
researchers mention the diclofenac causes
histopathological changes in the tissues in the
human and rabbits [11].The rabbits fertility
also affected and pathological lesions in some
tissue of female reproductive tissues
[12].Liver consider more organ under
dangerous of different drugs during the
cycling of drug in the body and the toxicity is
still poor when comparable the animal with
human ,diclofenac sodium or voltaren used to
remove or decrease pain in animals [13], and
has antibacterial activity when administration
in rabbits [14]. some researchers recorded
skin and skeletal muscle disorders while other
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mention the diclofenac as anti- carcinogenic
drug in the rabbits [15],[16]. In other side,
some female rabbits showed abnormal signs
when injected intrapertonially by diclofenac
sodium, these signs include increase of
prolactin , L H hormone levels and increase
body weight duo to high level of sugar in
blood [17]. Diclofenac is longer action in
rabbits than paracetamol but become toxic in
overdoses and some time lead to hepatotoxity
and other study reported the effects of
diclofenac sodium on the GIT including
edema in stomach mucosa in addition to
nervous effect in the rabbits [18],[19].

this study deal with the hematological and
histopathological effects of diclofenac sodium
on the liver and kidney and Role of ascorbic
acid (vitamin C) to minimize these changes in
liver and kidney in rabbits.

Material and Method

In this study, fifteen (local strain) rabbits, 3-
month-old age, (1.5) kg weight. Rabbits were
placed in cages with dimensions (46, 44, and
62) cm, with 5 rabbits in each cage inside an
air-conditioned room at a temperature (22-25)
C and lighting by 12 hours of light per day and
fed well.

Experimental design: Rabbits classified into
three group:

First group (control group): injected daily
with normal saline for 14 days.

Second group ( Diclofenac sodium group):
injected one dose daily with diclofenac
sodium ampule (1.5 mg/kg of B.W) for 14
days.

Third group: injected firstly with vitamin C
(150mg/kg of B.W) one dose daily and after
two hours injected with diclofenac sodium
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(1.5 mg/kg of BW) one dose daily for 14 days.

Route of intramuscular

injection.

injection: was

Drug: Diclofenac sodium ampoules for
intramuscular injection from Indian company
for pharmaceutical industries and ascorbic
acid (vitamin C) made in Bayer company
(Jerman).

Hematological preparation for analyzer:In
this experimental study EDTA tube used for
collection of blood samples, Hematological
analyser used for identify the RBC , WBC ,
hemoglobin platelets counts and other
hematological parameters.

Histopathological study:The liver and
kidney samples of rabbits fixed in 10% natural
buffer formalin, then dehydrated in 70, 85, 95
and 100 subsequent concentration of ethanol,
cleared in two steps of xylol and embedded in
three steps of molted paraffin (58°C), section
by microtome in 5 mm and stain by
hemotoxylin and eosin stain for microscopic
examination [20].

Statistical  analysis:The data, unless
otherwise noted, is expressed as mean SEM.

The ANOVA statistical analysis method was
used. The cutoff for a meaningful difference
was P 0<05.

Results

The second diclofenac sodium group showed
significant increase in reticulocytes value
(p<0.05) and significant decrease (p<0.05) in
concentration of hemoglobin (Table 1). The
platelets not showed significant differences
(p> 0.05) in treated second group compared
with control group. The third group (vitamin C
with  diclofenac sodium) not showed
significant variation (p> 0.05) and the values
similar to in the control group (Table 1) H.

Second treated group not showed significant
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decrease in white blood cells (p> 0.05)
comparable with control group. The
lymphocytes showed significant increase
(p<0.05) and neutrophils showed significant
decrease (p<0.05) comparable with control
group. Eosinophil and monocytes not showed
significant variation (p> 0.05) than control
group. The third group (vitamin C  with
diclofenac sodium) not showed significant
variation (p> 0.05) and the values similar to in
the control group (Table 2).
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Table 1 showed parameters of RBC and platelets in control , diclofenac sodium and (ascorbic acid &

diclofenac sodium group) p<0.05.

Parameter | Contro | Diclofenac | Ascorbic
| group | group acid &
diclofenac
group
Hematocriti 131?; 38'0%1'20 42 5+
c % ' 1.101
*
Hemoglobin 13'210' aa o 13.1+0.5
concentratio
n
Reticulocyte 2261, 5'766f1'11 2.27+1.11
219 9
% 9
Platelet 338.4+ | 325.88+25. 336.4:426.
26.31 31
count cell/I 31

Table 2: showed parameters of White blood cells in control , diclofenac sodium and (ascorbic acid &

diclofenac sodium group) p<0.05.
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Parameter [ Control g. [ Diclofenac | Ascorbic
S sodium g. acid &
o diclofenac
° sodium g.
Whe 5520+384.23 495021;’384. 5.20+374.2
3
Neutrophi | 56.8+2.438 | 43.36+£2.43 | 55.84+2.522
Is 8*
Eosinophi 2105 1.54 +0.5 2+0.3
I's
Monocyte 3.5+0.6 3.22 £0.3 3.5+04
S
Lymphoc | 31.2+2.23 48.53 32.2+2.33
ytes +2.33*
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Diclofenac sodium effect on red blood cells by
showed significant increase (p> 0.05) in
reticulocytes comparable with control group and
third group (ascorbic acid & diclofenac sodium)
by increased in percentage during 14 days (chart
1) with no significant differences of blood platelets
in second group comparable with control and third
group (ascorbic acid & diclofenac sodium group)
,( chart 2).

The hemoglobin and hematocrit showed

significant decrease (p<0.05) in second
diclofenac sodium comparable with control and
third group (ascorbic acid & diclofenac sodium
group) at 14 days (chart 1).
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chart 1 showed values of Reticulocytes, Hemoglobin concentration and hematcritic between three

experimental groups.
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chart 2 showed significant differences of Platelets between three experimental groups.

Also, the diclofenac sodium effected on white
blood cells which not showed significant
differences between three comparable group
(p>0.05),( chart 3). Neutrophils and eosinophils
showed significant decrease (p<0.05) while the
lymphocytes and monocytes showed significant
increase (p<0.05) than control groups (chart
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4&5).

The third group (Ascorbic acid followed by
diclofenac sodium) lead to return of the Red
blood cells and white blood cells to the normal
after changes which effected by injection of
diclofenac sodium
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chart 3 showed significant differences of WBC between three experimental groups.
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chart 4 showed significant differences of neutrophils and lymphocytes between three experimental
groups.
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chart 5 showed significant differences of eosinophils and monocytes between three experimental groups.

Histopathological results

The liver in control group showed normal
central vein, normal lobule, normal portal
system in addition normal bile duct, sinusoid
and connective tissue (figure 1). The second
group treated with two dose daily with
diclofenac sodium ampule (1.5 mg/kg of B.W)
for 14 days, that showed alteration in liver tissue
including dilation of sinusoid, intracytoplasmic
vacuolation, congestion of sinusoids and little
fatty changes (figure 2). Liver showed in third
group which injected firstly with vitamin C
(150mg/kg of B.W) one dose daily and after two

>
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hours injected with diclofenac sodium (1.5
mg/kg of BW) one dose daily for 14 days
normal tissue architecture (Figure 3).

Kidney in control group showed normal
histological architectures (figure 4), but the
kidney in second group (treated with diclofenac
sodium twice daily for two weeks) showed
mononuclear cell infiltrations, dilation of
proximal convoluted tubule, expended of
glomeruli and focal tubular necrosis (figure 5).
Tired group (ascorbic acid & diclofenac sodium
for two weeks) the kidney showed normal
glomeruli and tubules (figure 6).

Figure 1. Photomicrograph of liver in control group showed normal central vein (CV), limit plate (LP),
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hepatic parancheyma (HP), portal vein (PV), hepatic artery (HA) lobule band (LB), H&E stain 40X.
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Figure 2. photomicrograph of liver belong to second treated group showed cytoplasmic vacuole (CY),
congestion (C) , little fatty changes (F) and dilation of sinusoids H&E stain 40X.

Figure 3. Photomicrograph of liver of third group (ascorbic acid & diclofenac sodium) showed normal
central vein (CV) and hepatocytes, H&E stain 40X.
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Figure 4. photomicrograph of kidney belong to control group showed normal histological of kidney
include glomeruli (G), proximal convulated tubule (PT) and distal convulated tubule (DT), H&E stain
40X.

Figure 5. photomicrograph of kidney belong to second treated group showed mononuclear cells
infiltrations (MCI), dilation of proximal tubule (PY), expended of glomerular champers (ECG) and
focal tubular necrosis (FTN), H&E stain 100X.

Diyala Journal for Veterinary sciences 32 Vol.1, No.2, June ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine

University of Diyala, Iraq
P-1SSN:2410-8863
E-ISSN:2958-6178
Vol. 1, NO. 2, June 2023

LDJVS

Fhain Tty | Tk

Riageh gl g e

Figure 6. photomicrograph of kldney belong to third treated group (ascorbic acid & diclofenac sodlum)
showed normal glomeruli (G) and tubules (T) H&E stain 100X.

Discussion

Diclofenac sodium consider one of important
choice drug for relieving pain by prevent
synthesis of PGE and anti-inflammatory drug in
worldwide [21]. With beneficial effect of
diclofenac sodium, this drug if uses for long
term may be causes harmful effect on the
different body specially liver and kidney [22].
In this study, diclofenac sodium causes
alteration in hematological parameters by
decrease the hemoglobin concentration and
percentage of hematocrit comparable with
control group in addition to significant increase
of reticulocytes, this result similar to study by
[23] which sure hemolytic anemia which caused
by diclofenac sodium lead to produce antibody
against RBCs but in same study the diclofenac
sodium not consider antibody. The hemolytic
anemia may be duo to cellular immunity by
increase lymphocytes as in this study [24] but in
the same time , the diclofenac sodium correction
hemoglobin concentration and this agreement
with [25]. White blood cells also effected by
diclofenac sodium which causes decrease of
neutrophils and this agreement with [26] which
said the diclofenac sodium causes neutropenia
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and the [27] which mentioned the diclofenac
may responsible for decrease of neutrophil. In
this study the diclofenac sodium caused
increase of lymphocytes and this sure by [28]
which mentioned the diclofenac sodium caused
lymphocytosis when given different doses of
drug in rats. But this disagreed with [29] and
this may be belong to different of species and
dose of drug when the experimental study
performed on dogs. In this study, the monocytes
and eosinophil become normal and there is no
any signs of allergy recorded by this study. The
histopathological study of second group showed
cytoplasmic vacuole, congestion and little fatty
changes in addition to dilation of sinusoids and
this agree with [28] which recorded same lesion
when uses different doses of diclofenac sodium
on the rats. In 2013 the [30] recorded of
congestion in the liver, vacuolation and necrosis
when injection of diclofenac sodium for 3
weeks in rats. [31] reported same pathological
lesion on the liver including sever necrosis,
mononuclear cells infiltrations in birds. In this
study, the kidney in treated second group
showed mononuclear cells infiltrations, dilation

Vol.1, No.2, June ,2023



of proximal tubules, expansion of glomeruli and
necrosis, this study agreement with [32]. In this
study, the ascorbic acid ( vitamin C) lead to
protective the histological structures of liver and
kidney from effect of diclofenac sodium, this
may be duo to role of ascorbic acid which
neutralize reactive oxygen species and free
radicle scavenger [33]. Also the study which
show role of antioxidant in combination with
anti-inflammatory drug is still little. Ascorbic
acid lead to return the percentage of hematocrit
and hemoglobin concentration to normal in
comparable with control group which decreased
by effect of diclofenac sodium, this agreement
with [34] when performed study on the human.
Reticulocytes showed elevated in second group
but in third group back to normal and same think
on the platelets count concentration , this study
is disagree with other study by [35] on the
human which reported increase hemoglobin
concentration when recurrent uses of ascorbic
acid, this may be belong to different the species
and dose of antioxidant. White blood cells
showed different value when used of ascorbic
acid including netrophis, WBC, basophils,
eosinophil, monocytes and lymphocytes, in this
study there is slightly decrease in neutrophils in
second group and relatively increase in the
lymphocytes [36]. This study agreement with
[37] which mentioned occurrence of renal
damage after diclofenac sodium injection daily.
Ascorbic acid lead to preservative histology of
liver and kidney, this may lead to antioxidant
effect of vitamin C on voltaren and the ascorbic
acid restricted the toxic effect of diclofenac
sodium and this may be agreement with study in
2010 by [38] when said the vitamin C restricted
toxicity of endosolfan because of prevent
accumulation of toxic material in rabbits.
Ascorbic acid with combination of nigella
sativa lead to restracted the histopathological
changes caused by gentamicin [39] and this
agreement with this study.
Conclusion
The current study showed the diclofenac sodium
lead to decrease of hematological parameters in
addition to histological changes on the liver and
kidney while the ascorbic acid lead to return
these parameters value to the normal.
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