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ABSTRACT

This study was designed to investigate the adverse effects of a

daily single injection of Diclofenac sodium (DS) at two doses on
some histological and biochemical parameters in adult mice.
The study conducted on 15 of adult mice. Animals were divided
into three groups, consisted of 5 animals. Group (I) served as
control group and received distilled water only, while group
(I) has been set as treated injection with diclofenac sodium
5mg /kg bw for 21 days, group (III) has been treated with
diclofenac sodium 10 mg/ Kg bw for 21 days. The following
parameters were studied in experimental groups included the
histologically effect on kidney, and liver, biochemical tests to
the activity of the enzymes aspartate
aminotransferase (AST) ,alanine aminotransferase (ALT) and
Alkaline phosphatase (ALP) . The results showed that Ds at
dose of 5 mg / kg and 10 mg /Kg induce a significant increase in
the level of the activity of the enzymes, (AST ,ALT and ALP) at
p value P<0.05. DS showed significant alteration in kidney and
liver tissues compared to group,
Jhistological studies in mice treated with DS (5mg /kg Jshowed

evaluated

control for instance
massive aggregation of lymphocytic and other white blood cell
(WB(Q)in their kidneys ,also hepatic tissues treated with
DS(5mg/kg Jwere clearly affected and showed hypertrophy of
parenchymal tissues and sinusoids were narrowing with
kupffer cells. Similarly ,sever and marked damage were found
in mice kidney, and liver tissues after treatment with
DS(10mg/kg). Overall, these results revealed the toxic effect of

DS at 5 and 10 mg /kg on mice kidney ,and liver
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1. Introduction

Over 50 years ago, inflammation is
treated by non-steroidal anti-inflammatory
drugs (NSAIDs)that are one of the most widely
used drugs in medicine and their uses has
dramatically increased in recent years. They
are a class of drugs that reduce pain and
decrease the inflammation [1,2].

Diclofenac sodium is abenzene acatic
acid derivative, the chemical name is 2-1 (2,6-
dichlorophenyl) amino benzene acetic acid,
which has molecular weight 318.4.It has
power against COX-2 which is considerably
more prominent than that of indomethacin
and different NSAIDs[4] .It is abenzene acatic
acid derivative, the chemical name is 2-1 (2,6-
dichlorophenyl) amino benzene acetic acid,
which has weight 318.4.The
selectivity of diclofenac for COX-2 resembles
that of celecoxib. In addition, it appears to
reduce intra cellular concentrations of free
amino acid in leucocytes, perhaps by altering
its release or uptake, Also diclofenac has anti-
bacterial action shown by inhibition of DNA
synthesis [3,4]. In the present study was
carried out to investigate the histological and
biochemical changes in the liver, and kidney,
of mice exposed to high doses of diclofenac
sodium.

molecular

2. Materials and Methods
2.1 Experimental Animals

An adult mice, it has been achieved in the
animal house of the college of veterinary
medicine/Tikrit University. The animals were
maintained under controlled environmental
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conditions. They were provided a free access
to standard pellet diet and tap water. The
animals were divided into 3 groups each
group consists of 5 animals:G1lcontrol group
,G2 treated with diclofenac sodium 5mg / Kg
b.wt and G3 treated with diclofenac sodium
10mg / Kg. 3-2.

2.2 Blood collection

Blood samples were collected in dry
centrifuge tubes for serum preparation, sera
were separated and preserved at -20°C till
used for biochemical analysis to detect
aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) ad alkaline
phosphatase (ALP) levels which measured by
spectrophotometric Kit.

2.3 Histological study :

After sacrifice, livers, kidney and brain
were obtained from the mice and immediately
fixed in 10% formalin. The tissues excised and
covered with physiological normal saline and
cleaned from attached fat and connective
tissue. Blocks of tissues were immediately
fixed in 10% neutral buffered formalin,
dehydrated with graded series of ethyl alcohol
and embedded in paraffin. Photomicrographs
of the stained slides were taken using digital
camera attached to light microscope [5,6].

3. Results:
3.1 Biochemical parameters:

Concerning the liver biochemical
parameters in [Table 1], AST and ALT, ALP,
were highly significantly increased in treated
group compared with control group.
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Table 1: Effects of diclofenac sodium on the serum ALT, AST, and ALP in adult mice.

Parameters Control DS ( 5mg/kg) DS (10mg/kg)
ALT(IU/L) 31.32+7.74 75.23+2.85 129+5.14
AST(IU/L) 40.28+1.76 80.65+2.61 169.33+2.61
ALP(IU/L) 136.18 +1.81 148.7 + 2.94 258.53£1.83

Results represent mean # standard deviation of group serum results obtained P<0.05.

3.2 Histopathological examination:

Our findings showed some
histopathological changes in the kidney, liver
and brain after 21 days of study.

3.2.1 G1 /control group ,The Kidney :-

In the control group the structure of
Kidney, The cortex of the kidney was
containing the glomeruli, which was appeared
normal in shape as a tuft of capillaries inside
Bowman’s capsule surrounded by capsular
space.

The proximal convoluted tubules were
present with distal convoluted tubules around
the renal glomeruli with its lumens (Fig.2, 3).

Fig (1): Renal cortex, Demonstrating the shape
of glomerulus (A), surrounded by a great
number of proximal convoluted tubules
(B)and Distal conv. tub .(C). (H & E x20).
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Renal medulla : Renal

Fig (2): (control)
tubules (A). Henle’s loops (B),Blood vessels
(C).(H &E x20).

The renal medulla was containing the
renal tubules and collecting ducts with Henels
loops and blood vessels were present in
between (Fig.3).

Control Liver:-

The parenchyma of the liver was formed
by hepatic lobules ,each lobule was formed by
Central vein in the center and surrounded by
hepatic cellular cords or columns which are
present honey-comb like with present of
spherical nuclei inside each cell .these cells are
surrounded by sinusoid which was containing
Kupffer cell(Fig.3).The portal
containing vein ,branch of hepatic artery ,Bile
duct and lymph vessels.(Fig.3).

area were
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Fig (3): Hepatic lobule ,Central vein (A)
hepatic cells (B),Blood sinusoid (C), Kupffer
cells (D). (H &E x20).

The Kidney :-

The cortex of the kidney was containing
atrophied glomeruli and segmented ,so the
capsular space was wide .The most of the
proximal and distal convoluted tubules were
containing desquamated epithelial cell from
its luminal surface. The renal medulla was
characterized by the presence of massive
aggregation of lymphocytic and other WBC
inflammatory cells in the pelvis of the kidney
and around the renal tubules ,which also
appeared containing desquamated cells in its
lumens (Fig 6,7).

Renal medulla

Fig(4):
aggregation of lymphocytic and other WBC in
the pelvis (A). (H &E x20).

,showing massive
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Fig (5): Lymphocytic nodular aggregation (A)
in the renal medulla ,Desqumated cells in the
lumen of renal tubules (B). (H &E x20).

Fig (6): Atrophied glomeruli of renal cortex
(A).Desquamated  cells in the lumen of
proximal and distal tubules . (H &E x20).

Fig (7): Renal medulla ,showing lymphocytic
and other inflammatory cell in between renal
tubules . (H &E x20).
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G3/ This group receive indomethacin 10
mgLkg bwt.

The kidney :

The renal cortex was containing
atrophied glomeruli ,with partial segmenation
.The blood vessles of cortex a round the

glomeruli and convoluted tubules were

severly congested with blood ,renalmedulla
showed thickening of wall of Henles loop. (Fig
9,10).

Fig(8): renal cortex atophied glumerulas with
partial segmentation (A). svere congestion of
B.V (B). : desqumated cells of proximal and
distal convoluted tubules (C) (H&E x20)

Fig (9): Renal medulla ;congestion of blood
vessles with blood (A)Thickening of blood
vessles wall (B).Sheath of lymphocytic
infilteration a round blood vessles (C) (H &E
x20).
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Fig(10): Renal medulla showing thickening the
wall of Henels loop (A) . Minut blood capillaric
with blood in between it.(B) (H &E x20).

G2 / Liver /5 mg /Kg BW

The parenchyma of the liver was contains
irregular shape of liver cells ,tend to be round
instead of polygoral -shape,and the cells in
this group were hypertrophied , its nuclei
were karyolitic or karyohexic ,also some of
liver cells appeared deroid for
(degenerated and necrotic cells).

nuclei

The sinusoids were narrow and kupffer cells
inside it were demonstrated well (Fig. 11,12).

Fig(11):
hypertrophy of liver cells (A),Kupffer cells (B)
in the sinusoid (H &E x20).

Liver parenchyma demonstrated

The central vein seen congested with
blood partially ,and surrounding by
lymphocytic mass infiltration ,(Fig. 11).
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Fig(12): Congestion of blood inside the central
vein of hepatic lobule (A).Lymphocytic mass
infiltration around central (B (H &E x20).

G3 / Liver /10mg /Kg BW;-

The parenchyma of the liver was
degenerated the lymphocytic infilteration
around the portal vein ,in the portal area
(Fig12). The blood vessels of this area of the
sections had homogenous blood (hemolysis)
and the presence of WBC inflammatory cells to
be forming sheath -like around the bile duct of
the portal area. The surrounding liver cells
appeared atrophied and some of them were
degenerated with Karyorrhexis nuclei. (Fig
13,14).

Fig (13): Hemolysis of RBC(A)inside the portal
vein in the ,sheath of lymphocytic atrophy of
liver cell (c).(H&E x20).
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Fig(14): Liver parenchyma demonstrating
lymphocytic infiltration around portal vein in
the portal area (A),liver cells (B) (H &E x10).

4., Discussion:

Diclofenac sodium is the most frequently
prescribed therapeutic agents, used for the
treatment of rheumatic diseases, because they

have analgesic, antipyretic and anti-
inflammatory actions. The findings of the
present investigation showed that

administration of diclofenac sodium at dose of
5 mg/kg b.wt for successive 21 days to mice,
caused a significant impairment in liver,
kidney and brain functions during the period
of experiment. As, serum ALT, AST and ALP
activities were significantly elevated level
compared to their corresponding values in
control group (group 1) and the other treated
one (5 and 10 mg/kg b.wt), due hepatocellular
damage or necrosis of the liver cells leading to
leak out into the blood circulation, drastically
increasing their levels in blood.

In current study the administration of
diclofenac sodium at dose of 5 mg/kg b.wt for
21 days to mice, caused increase in the
activities of AST, and ALT in serum might be
mainly due to the leakage of these enzymes
from the liver cytosol into the blood stream|[7].

The mechanisms of diclofenac induced
hepatic idiosyncratic adverse drug reactions
largely [8,9]. Three
metabolites of diclofenac sodium are reported

remain unknown
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to be responsible for diclofenac sodium
toxicity in the liver, namely 4 hydroxy 3
diclofenac, 5 hydroxy 4 diclofenac and 5
hydroxy 6 diclofenac [10,11]. Both the
formation of a toxic metabolite and covalent
binding of the drug to hepatic proteins have
been invoked to explain its toxicity. Inhibition
of prostaglandins is the most important cause
of the adverse effects of diclofenac on kidney,
liver and brain tissues in sensitive persons or
animal species and potentially during long
term use[12,13]. The kidneys are involved in
the secretion of several, toxins, and regulate
the and composition of the
extracellular fluid to maintain homeostasis by
constantly processing the plasma by filtration,
reabsorption, and secretion of substances,
thereby help in preserving the
environment of the body[14].

volume

internal

Histopathological examinations showed
severity of the
increased the dose of drug, the renal medulla
was characterized by the presence of massive
aggregation of lymphocytic and other WBC
inflammatory cells in the pelvis of the kidney
and around the renal tubules ,which also
appeared containing desquamated cells in its

lesions increased with

References

[1] Entedhar R. Sarhat; Siham A. W.;Ban
Ismael Sedeeq; Thuraia Rifaat
Sarhat.(2019) Biochemical and

Histological Evaluation of Indomethacin-
induced Hepatotoxicity in Rats. Science
Translation medicine. 12(109):23-35.
Siham A. Wadi; Entedhar Rifaat
Sarhat;Ban 1. Sedeeq; “Thuraia R. Sarhat
.(2020).
histological Changes
(males) post Indomethacin
Administration. 15( 15):23-33.

Afyaa Sabah Nasir .( 2018).Biochemical
and histological evaluation of diclofenac
sodium induced acute hepatotoxicity in
rats. J. Pharm. Sci. & Res. 10(4):733-735

(2]

Some Biochemical and

of Rats Kkidneys

(3]

[4]

[5]

(6]

66

IRROI

lumens (Fig 7,8,9) in mice which treated with
diclofenac sodium with dose 5mg/kg .The
cortex of the kidney was containing atrophied
glomeruli and segmented ,so the capsular
space was wide .The most of the proximal and
distal convoluted tubules were containing
desquamated epithelial cell from its luminal
surface (Fig 8) in mice which treated with
diclofenac sodium with dose 10mg/kg . The
mechanism of kidney destruction because of
the oxidative stress involves the secretion of
cytokines, mainly tumor necrosis factor TNF-
a, interleukin IL-1, and IFN-c. These findings
agree with those obtained by EL-Hamammy et
al[15] Hickey et al. [16)and Aydin [17] in mice,
rats and rabbits respectively. Also Hussain et
al, [18] observed some histopathological
alterations in liver , and kidney of broiler birds
and pigeon respectively treated with
diclofenac sodium.

Conclusion

Our findings pointed out the risk of renal, and
hepatic tissues damage due to long term use of
diclofenac sodium . Although this diclofenac
sodium has been reported as drug effective in
pain management ,their toxic effect must be
kept in mind during chronic usage.

Juni, P, AW. Rutjes and P.A. Dieppe.(
2000). Are selective COX-2 inhibitors
superior to traditional non steriodal anti-
inflammatory drug British Medical
Journal. 324:1287-128.

Buthayna A. Abdullah, Entedhar R Sarhat
R. and Siham A. Wadi. (2017).Study of the
effect of castor seeds (Ricinus communis
Linnl) on ovary function and characters of
female rabbits. Assiut Vet. Med. J.; 63(
152):62-65.

Entedhar Rifaat Sarhat, Siham Ajmee
Wadee, Ban Ismael Sedeeq, Thuraia Rifaat
Sarhat. and Nawar A. Jasim.( 2019). Study
of histopathological
effect of Punica granatum L. extract on

and biochemical

Academic Scientific Journals



Tikrit Journal of Veterinary Sciences (2021) 1(0): 60-67

[7]

(8]

(9]

streptozotocin  -induced diabetes in
rabbits. Iragi Journal of Veterinary
Sciences. 33( 1): 189-194.

Entedhar R. Sarhat, Siham A. Wadi , Saba

K. Ibrahim.(2016). The Influence of

Lycopene on Interleukin-6, Tumor
Necrosis Factor -a , Alanine
Aminotransferase, Aspartate
Aminotransferase Levels In
Stereptozotocin -Induced Diabetic
Rabbits. 3 rd Scientific Conference -

College of Veterinary Medicine -
University of Tikrit. 1-5.

Boelsterli, U.A.( 2003). Diclofenac-induced
liver injury: a paradigm of idiosyncratic
drug toxicity. Toxicology and Applied
Pharmacology. 192: 307-322.

Bort, R, X. Ponsoda, R. Jover, M.]. Gomez-
Lechon and ].V.(1999). Castell, toxicity to
hepatocytes: A role for drug metabolism
in cell toxicity. Journal of Pharmacology
and Experimental Therapeutics. 288: 65-
72.

Brune, K. and ]. Lindner.(1992). Side
effects of anti- inflammatory drugs. In:
Inflammation and Drug Therapy Series. 5:
198-203.

Daly, AK, G.P. Aithal, ].B. Leathart, R.A.
Swainsbury, T.S. Dang and C.P. Day.
(2007).Genetic susceptibility to
diclofenac-induced hepatotoxicity:
contribution of UGT2B7, CYP2C8 and
ABCC2 genotypes. Gastroenterology. 132:
272-281.

Everett SA, Dennis M.F, Tozer G.M., Prise
V.E, Wardman P and Stratford MRL
.(1995).Nitric oxide in biological fluids”
analysis of nitrite and nitrate by high-

[13]

[14]

[15]

[16]

[17]

[18]

67

IRROI

performance ion chromatography. Journal
of Chromatography. 706, 437-442.
Fennessy FM, Moneley DS, Wang JH. Kelly
CJ, Bouchier-Hayes DJ.(2003). Taurine
and Vitamin C Modify Monocyte and
Endothelial Dysfunction in  Young
Smokers. Circulation. 107(3):410-415.
Entedhar R. Sarhat, Takea Shaker Ahmed,
Mahde Salih Hamad, Rajaa S. Najim,
Thuraia Rifaat Sarhat.( 2021). The study
of Hemodialysis On The Change Rate of
Serum Osteopontin ,Sialic Acid ,And Nitric
Oxide Levels. Indian Journal of Forensic
Medicine & Toxicology. 15(3).
El-Hammay, M.M., M.A. Abdelfattah
andA.A. Dessouki.(2004). Studies on the
adverse effects induced by some anti-
inflammatory drugs in rats. Suez Canal
Veterinary Medicine Journal. VII(1): 263-
274.

Hickey E ]J,Raje R R ,Reid .VE,Gross S
M,Ray S D.(2001).Diclofenac induced in
vivo nephrotoxicity may involve oxidative
stress mediated massive genomic DNA
fragmentation and apoptotic cell death
.Free radical medicine ;31:139-152.

Aydin, G., A. Gdk¢imen, M. Onci, E. Clgek,
N. Karahan and 0. Golkalp.
(2003).Histopathologic changes in liver
and renal tissues induced by different
doses of diclofenac Sodium in rats Turkish
Journal of Veterinary
Sciences.27: 1131-1140
Hussain, I.M., Z. Khan, A. Khan, I. Javed and
M. K. 1 Saleemi.(2008) .Toxicological
effects of diclofenac in four avian species.
Avian Pathology.37(3): 315-321.

and Animal

Academic Scientific Journals



Tikrit Journal of Veterinary Science (2021) 1(0): 60-68 !\calzrn?s@gmlﬁc Journals

AL O i) (B a9 gaal) L GISAL Ay gaa g€l g Apnpail) ) il Al o
3\9&)&}3}!3\#9@@&;}&&3)JM\‘ 144\‘9@99@
Gbad) iS5 Agbadl Lty Aaudl) a1 g8 ¢ gplad) qulal) A0S ¢y 5 daaly !
LAY (S5 dpaliad) aglad) 8 L) s A0S ¢y S5 daaly?

Gl e S5 caslily Aaliadly (Al call) 58 bl calal) A ¢y 5 Aaala?
gadlall
il any e Gdie a (DS) psdseall S asall s jall caall Al BV 48 jaad dud ) sda Caeas
¢ e sama GO Ul gaal) Cand Zallll ol ) e 15 e Al 5l o el D o)yl 8 4 gl Al 5 dm gl
e (1) A sanall e 23 Laigy ¢« Jadd jlaiall elall <l g5 5 Adajia Ge senaS (1) de sanall Caadiivl il a5 A gane JS
iy (11) 4o gendd) Candse 5 ¢ Lasy 21 3300 pusnll (135 (0 p2S / ae 5 o320 3o i SIS0 oty Aallad L Ll
Mﬂ\@)ﬂ\&byﬂ\@dﬂ\&@\b\)duUﬂﬁZl Ew?&#‘di}.eés/wloeﬁdﬂ\é@ﬁd
OS5 (AST) D) il i sinal i ;L) iy 33) Jalis sl 4 o g€l ol gVl sl S e ool i)
Galati ja3 aaS / ana 10 5 a8/ aae 5 de o Ds of @il &elal (ALP). (sl 5iflin ) 5 (ALT) Jlosest) 53 sisal
e gladlly aslly SN daal 4 1S 1565 DS el ALP). 5 ALT 5 (AST a3y Lli (5 s 6 1008
S 55 (S / aae DS (5 = Aadlaal) () 3l e ey sal i) dpnill Gl pal) @ jelal ¢ JUall Jaw e aSa) de panay
(23S / ane DS (5 = Aallaall LS Al < il LS ¢ KU 3 (WBC) A Y) elianll all LA 5 4 glaadl) LAL Stila
o e sl e Jiallis i sS LA ae (Banal AN o saadl 5 Al Aastl) S aall 8 Ui & el 5 raal 5 S
Sl e il oda S ¢ ale JSG (aaS / ana DS (10 = g3kl ae ol il ol S5 0k Aol s el s 2
O e xS/ a2a 10 55 e DS oLl

68



