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This experiment aimed to study the protective effects of vitamin D3 on hepatic cells injured by
Diclofenac. Twenty-one male rats, 8 to 12 weeks of age and in weight from 180 to 220 grams, were housed
in a standard, pathogen-free environment in the “College of Veterinary Medicine, University of Fallujah,”
given unrestricted access to standard rat water and food. Then the rats were divided into 3 groups (each
group containing 7 rats): G1 control group (IM injection of distill water for 7 days), G2 Diclofenac only
(7-day course of a 10 mg/kg IM injection of diclofenac), G3 received intramuscular injections of VD3
three times per week at a dose of 1000 IU/Kg, then a 7-day course of a 10 mg/kg IM injection of diclofenac.
Liver histological sections of the normal control (G1) showed no histopathological changes, while the
histopathological sections of the liver of G2 exhibit hydropic degeneration, blood vessels congestion and
inflammatory cell infiltration, Liver sections of G3 presented blood vessels congestion and mild
inflammatory cell infiltration. This study concluded that VD3 can decrease the liver damage caused by
diclofenac

Kevwards: Diclofenac, liver, histopathological changes, Vit D3.
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Introduction:

Non-steroidal anti-inflammatory drugs (NSAIDs)
are often used to alleviate pain as well as
inflammation, mild side effects are seen at or
produced by standard therapeutic dosages,
however, these medications have a high toxicity
level when used in large quantities. Many
NSAIDs work by blocking cyclooxygenase
enzyme 2 (COX2) (1), which in turn alters
prostaglandins synthesis (2) and puts kidney and

liver cells at risk of damage. (3).

Diclofenac (DF) is NSAID that contains
phenylacetic acid and has the ability to reduce
inflammation, relieve pain, reduce fever. (4,5).
While DF has useful therapeutic applications, it
also comes with a number of potentially life-
threatening risks. Toxic effects on the digestive
system, as well as harm to the cardiovascular
system, liver, lungs and kidneys, making it a non-

threshold multitargeted medication (6, 7, 8).

Although there is proof that Diclofenac (DF) can
harm mitochondria by upsetting immune-
mediated defenses, producing reactive oxygen
metabolites, and suppressing the activity of
“enzymatic and nonenzymatic antioxidants in
kidney and liver tissues, the precise mechanism

of DF-caused kidney as well as liver toxicity is

still unclear (9, 10, 11).”

Vitamin D3 and vitamin D2 belong to a class of
seco-steroid compounds that are referred to as
vitamin D. (12). It is considered an organic

compound found in food and is required for
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health and the musculoskeletal system in trace

amounts(13)

Vitamin D3 (also known as valproic acid, or
VD3) is a steroid hormone that is typically
obtained either through exposure to ultraviolet
sunlight on the skin or through the consumption
of food high in VD3. VD3 undergoes two
hydroxylations in the liver and one in the kidneys
to become physiologically active by the enzymes
“vitamin D 25-hydroxylase (Cyp2r1) and vitamin
D 1 hydroxylase (Cyp27bl)”. This causes

calcitriol to take on its active form (14).

This investigation aimed to study the Protective
effects of vitamin D3 on hepatic cell injured by

Diclofenac.
Materials and methods:

Twenty-one male rats, ranging from 8 to 12
weeks in age and weightiness from 180 to 220
grams, were housed in a standard, pathogen-free
environment in the “College of Veterinary
Medicine, University of Fallujah,” and given
unrestricted access to standard rat food as well as
water. These were divided into three groups (each

group contain 7 rats):

G1 control group (IM injection of distill water for

7 days)

G2 Diclofenac only (7-day course of a 10 mg/kg
IM injection of diclofenac.) (Acino company,

Swiss).

G3 The VD3 group received intramuscular

injections of VD3 three times per week at a dose


https://acino.swiss/
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of 1000 TU/Kg (15), then a 7-day course of a 10
mgkg IM of
(DAWAALI, Pakistan)

injection diclofenac.

For histological analysis, the liver sections of
each experimental group were fixed in 10%
formol-saline and prepared by Routine
histological techniques. Slides were stained by

Hematoxylin- eosin stain (16).
Results and discussions:

Liver sections of the control group showed no
clear pathological lesions, Examination of liver
sections in the control group (G1) showed no
clear pathological lesions, normal polygonal
hepatocytes with mixed euchromatic or
heterochromatic nuclei and limited number of
binucleated cells. Sinusoids architectures were
normal (Fig.1), while histopathological sections
of liver of G2 exhibit disappearance of the limits
of some hepatocytes, hydropic degeneration,
blood vessels congestion and inflammatory cell
infiltration (Fig.2), histopathological sections of
liver of G3 showed milder disturbance of liver
architecture than G2 presented by blood vessels
and mild cell

congestion inflammatory

infiltration (Fig.3).
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Figure 1. Histological image of liver sections
from control group (G1) Showed no clear
pathological changes, normal architecture of
hepatocytes and sinusoids, no blood vessels
congestion and no inflammatory cell infiltration

H&E AX10, BX40.
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Figure 2. Histopathological image of liver from
treated with  diclofenac  (G2) showed
disappearance of the limits of some hepatocytes,
hydropic degeneration (arrow), blood vessels
congestion(arrowhead) and inflammatory cell
infiltration (double arrow). H&E AX10, BX40.

Figure 3. Histopathological image of liver from
treated with diclofenac with vit D3 (G3) showed
blood vessels congestion (arrowhead) and mild
inflammatory cell infiltration (arrow). H&E X10.

The present study was in agreement with results
of (17) who found that “examining the liver
tissues of rats given diclofenac sodium at 100 and
150 mg/kg for 14 days revealed severe wounds
that worsened with increasing drug dose,
including  widespread  degeneration  and
vacuolation, and peri-acinar rot with mild to
severe invasion of gateway zones with
mononuclear cells”. Also, the results was
compatible with those of (18) who found that
liver manifest cellular deterioration, necrosis,
vascular dilatation, lobular congestion, portal
enlargement, and inflammatory cell infiltration

around necrotic hepatocytes and the portal region

after DF treatment.

It had been reported that, Vit. D3 may help
reverse liver damage after long-term NSAIDs
usage because to its protective effects on
hepatocytes (19, 20), these was in agreement with
the results of current study. Additionally, present
study results were the same of research done to
study the effects of NSAIDs on the kidney, liver,
and testicles and the protective role of D3, the
results Proved the protective effects of VD3 in
cases of toxicity by NSAIDs (21). The ability of
vitamin D3 (cholecalciferol) to keep hepatocytes
functioning normally may help to repair liver
damage brought on by chronic NSAIDs
1,25-dihydroxyvitamin D3
(1,25(OH)2D3, calcitriol), the hormone-active

treatment.

metabolite of vitamin D3, and the nuclear vitamin
D3 receptor (VDR) work on target cells to control
several essential biological activities. Bone

remodeling and calcium and phosphorus
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metabolism modulation are not the only things
this hormone does (22).Also, it has been reported
that when compared to the prednisolone group,
the vitamin D3 group had much less NO
production in hepatocytes (23) which prove the
decreasing damage on hepatic tissues when

treated by D3 in current study
Conclusion:

The present study concluded that VD3
had a role to decrease the liver damage induced

by diclofenac.
Acknowledgements

I appreciate and thank the staff of the
College of Veterinary Medicine, the University of
Fallujah for their support in completing this

research.
Confect of Interest

There is no conflict of interest

References:

1. Tomic Z, Milijjasevic B, Sabo A, Dusan L,
Jakovljevic V, Mikov M, Majda S,
Vasovic V. Diclofenac and ketoprofen
liver toxicity in rat. European journal of
drug metabolism and pharmacokinetics.
2008 Dec;33(4):253-60.

2. Harirforoosh S, West KO, Murrell DE,
Denham JW, Panus PC, Hanley GA.
Examination of the pharmacodynamics

and pharmacokinetics of a diclofenac poly

101

(lactic-co-glycolic) acid nanoparticle
formulation in the rat. Eur Rev Med
Pharmacol Sci. 2016 Dec 1;20(23):5021-

31.

. Besen A, Kose F, Paydas S, Gonlusen G,

Inal T, Dogan A, Kibar M, Balal M. The
effects of the nonsteroidal anti-
inflammatory drug diclofenac sodium on
the rat kidney, and alteration by
furosemide. International urology and
nephrology. 2009 Dec;41(4):919-26.

Chandrasekharan NV, Dai H, Roos KL,
Evanson NK, Tomsik J, Elton TS,
Simmons DL. COX-3, a cyclooxygenase-
1 variant inhibited by acetaminophen and
other analgesic/antipyretic drugs: cloning,
structure, and expression. Proceedings of
the National Academy of Sciences. 2002

Oct 15;99(21):13926-31.

. Wood III RC, Wyatt JE, Bullins KW,

Hanley AV, Hanley GA, Denham JW,
Panus PC, Harirforoosh S. Effects of
rebamipide on nephrotoxicity associated
with selected NSAIDs in rats. European
journal of pharmacology. 2013 Nov
15;720(1-3):138-46.

. Marston B, Palanichamy A, Anolik JH. B

cells in the pathogenesis and treatment of
rheumatoid arthritis. Current opinion in

rheumatology. 2010 May;22(3):307.

. Mazumdar K, Dutta NK, Dastidar SG,

Motohashi N, Shirataki Y. Diclofenac in

the management of E. coli urinary tract



8.

10.

11.

12.

Research Article

Vol. 15

AL- ANBAR JOURNAL OF VETERINARY SCIENCES
Issue:2, (2022)

ISSN: P-1999:6527 E-2707:0603

infections. in vivo. 2006 Sep 1;20(5):613-
9.

Novartis Pharma AG. Gleevec®(imatinib
mesylate) tablets prescribing information.

East Hanover, NJ;. Anon. Drugs of choice

for cancer. Treat Guidel Med Lett. 2006

Sep.
Abdel-Daim MM, Eltaysh R, Hassan A,
Mousa SA. Lycopene  attenuates

tulathromycin and diclofenac sodium-

induced  cardiotoxicity in  mice.

International of  molecular
sciences. 2018 Jan 24;19(2):344.
Keane JT, Elangovan H, Stokes RA,

Gunton JE. Vitamin D and the Liver-

journal

Correlation or Cause? Nutrients. 2018.
10: 49.

Almaimani RA, Almasmoum H, Ghaith
MM, El-Boshy M, Idris S, Ahmad J,
Abdelghany AH, BaSalamah MA,
Mahbub A, Refaat B. Enhanced remedial
effects for vitamin D3 and calcium co-
supplementation against pre-existing lead
nephrotoxicity in mice: the roles of renal
calcium homeostatic molecules.
Biochimica et Biophysica Acta (BBA)-
Molecular Basis of Disease. 2019 Feb
1;1865(2):512-24.

Sgro C, Clinard F, Ouazir K, Chanay H,
Allard C, Guilleminet C, Lenoir C,
Lemoine A, Hillon P. Incidence of drug-
a French

induced hepatic injuries:

population-based  study. Hepatology.

2002 Aug 1;36(2):451-5.

102

13.

14.

15.

16.

17.

18.

Friedman SL. Pathogenesis of liver
fibrosis. Annual Review of Pathology:
Mechanisms of Disease. 2011;6.

Shalaby MN, Fadl MA. Relative
indicators and predicative ability of some
biological variables on cardiac neural
activity for volleyball players. Systematic
Reviews in Pharmacy. 2020 Sep
1;11(9):834-40.

Ibafiez L, Pérez E, Vidal X, Laporte JR.
Prospective surveillance of acute serious
liver disease unrelated to infectious,

obstructive, or metabolic diseases:
epidemiological and clinical features, and
exposure to drugs. Journal of hepatology.
2002 Nov 1;37(5):592-600.

Rodriguez LA, Williams R, Derby LE,
Dean AD, Jick H. Acute liver injury
associated with  nonsteroidal anti-
inflammatory drugs and the role of risk
factors. Archives of internal medicine.
1994 Feb 14;154(3):311-6.

Weiss AT, Delcour NM, Meyer A,
Klopfleisch R. Efficient and cost-
effective extraction of genomic DNA
from formalin-fixed and paraffin-
embedded tissues. Veterinary pathology.
2011 Jul;48(4):834-8.

Taha N, Rabah S, Shaker S and Mograby
M. Effect of Moringa oleifera leaves on
diclofenac sodium induced hepatic injury
in albino rats: ultrastructural and
immunohistochemical studies. J. Cytol.

and Histol. .2015; 6:2.



19.

20.

Research Article

Vol. 15

AL- ANBAR JOURNAL OF VETERINARY SCIENCES
Issue:2, (2022)

ISSN: P-1999:6527 E-2707:0603

Nasir AS. Biochemical and histological
evaluation of diclofenac sodium induced
acute hepatotoxicity in rats. Journal of
pharmaceutical sciences and research.
2018 Apr 1;10(4):733-5.

Hamden K, Carreau S, Jamoussi K,
Miladi S, Lajmi S, Aloulou D, Ayadi F,
Elfeki A. la, 25 dihydroxyvitamin D3:
therapeutic and preventive effects against
oxidative stress, hepatic, pancreatic and
renal injury in alloxan-induced diabetes in
rats. Journal of nutritional science and

vitaminology. 2009;55(3):215-22.

103

21.

22.

23.

Sharifi N, Amani R, Hajiani E,
Cheraghian B. Does vitamin D improve
liver enzymes, oxidative stress, and
inflammatory biomarkers in adults with
non-alcoholic fatty liver disease? A
randomized clinical trial. Endocrine. 2014
Sep;47(1):70-80.

Larson-Meyer DE, Willis KS. Vitamin D
and athletes. Current sports medicine
reports. 2010 Jul 1;9(4):220-6.
Lisakovska O, Shymanskyy I, Mazanova
A, Khomenko A, Veliky M. Vitamin D3
protects

against prednisolone-induced

liver associated with the

injury
impairment of hepatic NF-kB/iNOS/nitric
oxide pathway. Biochemistry and Cell

Biology, 2017; 95(2), 213-222.



