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Effects of Diclofenac Sodium on the Rat Liver in Postnatal Period
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Abstract: Diclofenac Sodium (DS) 1s a nonsteroidal anti-inflammatory drug used mn painful conditions, trauma,
dysmenorrhoea, rheumatoid arthritis, degenerative joint disease and ankylosing spondylitis. There is the
paucity of the research investigating DS effect on the rat liver in the fetal period. The present study aimed to
investigate the possible postnatal effects of DS on the liver tissues of the offspring of rats. DS was administered
to pregnant rats for 15 days from the 5-20th day of pregnancy. After mating day, pregnant female rats were
separated into the control and DS treated groups. DS (1 mg kg~ daily) was injected intraperitoneally to the
drug-treated group and physiological saline (1 mI. kg ™) to the control group. Liver tissues were collected from
pups at the 20th week and paraffin sections were dyed with hematoxylen-eosin. DS caused proliferation of bile
ducts, enlargement of periportal area, dilatation of sinusoids and the central vein, parenchymal degeneration
and mononuclear cell infiltration. Significant changes between the control and the treated groups were found
(p<0.05). However, no significant difference was observed between the sexes in both groups. This study
using DS with low dose did not show parenchymal cell death, as a different finding from the previous studies.
However, these observations need to be confirmed by further studies using different doses of DS during

pregnancy.
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INTRODUCTION

Nonsteroidal Anti-Inflammatory Drugs (NSAIDs)
have been widely used for many years i palliation of pain
and decreasing inflammation and fever throughout the
world (Simon, 1994). Diclofenac (sodium-[o-[2,6-
dichlorophenyl]-aminolphenyl]-acetate) (DS) 15 an NSAID
and the treatment choice for alleviation of fever and
inflammation in rheumatoid arthritis, degenerative joint
disease and ankylosing spondylitis. Nonsteroidal anti-
mflammatory drugs are also used in painful conditions,
trauma, dysmenorthoea, dental medicine and in the
treatment of pain resulting from minor swrgery
(Brogden et al., 1980; Machiko et al., 2001; Power et al.,
2007).

DS imhibits Cyclo-Oxygenase (COX) and hence the
Prostaglandin (PG) production (Vane, 1971), which has
the potential to cause negative maternal and fetal effects
during pregnancy. Matemal effects include prolongation
of pregnancy and labor. DS also, causes the ductus
arteriosus constriction, renal dysfunction and hemostatic

abnormalities in the fetus and neonates. DS passes
through the placental barrier and shows its effect on fetus
(Ostensen, 1998). NSAIDs also, affect central nervous
development and compromise the neural activity, such as
the impairment of sciatic nerve morphology (Canan ef af .,
2008). Diclofenac 1s mainly metabolized in the liver
(Castel et al., 1997) and causes liver damage of the
mammalians and avian species (Reddy et al., 2006). DS 1s
also used widely in the women of child-bearing age for the
treatment of common gynecological problems. On the
other hand, the toxicity of diclofenac has been confirmed
onrat embryos (Chan et al., 2001).

There is the paucity of the research investigating
DS effect on the rat liver in the fetal period. In
the pups of the rats treated with DS during
pregnancy, 4 weeks after birth, sigmficant morphological
changes were observed in the liver (Gokcimen et al.,
2001).

The aim of the present study was to examine the
postnatal hepatic effects of DS admimstered during
pregnancy.
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MATERIALS AND METHODS

This study was approved by the Animal TTse Ethics
Commisson from Yuzuncu Yil University and all
procedures were performed according to the Animal
Experimentation Ethics Cormumittee,

Animals and experimental procedures: In the present
study, maleand fernale Wistar rats (150-200 ) were used.
Anirals were grouped into the control and diclofenac
sodivm group. Each group was separately left to mating
in the same day After observing the waginal plug
produced by male wescular and coagulating  gland
secretions in the next day, the animals were accepted as
pregnant rats (Raghetli et @l | 2007) Pregnant animals
were kept in a standard plastic cage on sawdust bedding
in an air-conditioned room (20°C), under a 12712 h
light/darls cycle and fed ad libitim.

after mating day, pregnant ratsfrom the control
group (n =20} received physiologic saline (1 ml. kg™ and
the rats ofthe treatment group (n= 20) were injected with
D8 (1 mg kg™ for 15 days from the 5-20th day of
pregnancy. From each group, 12 (6 male, 6 fernale)
offspring were chosen randornly after delivery and
housed for 20 weeks On the 21st day after the birth,
under anesthesia, mtracardiac perfusion was performed
with 0% zaline and 10% fonmaline fom a total of
24 offepring. Tissue samples were processed by graded
alcohol and zvlene and then, embedded in paraffin blocks.
Tissue sections (4 pmy were taleen and stained wwith
hematozylen and eosin for histological ezanination. The
preparvations  were examined with a light microscope
(Feiss axioskop 400 Obzervations conceming bile duct
proliferation, mononucl ear cell infiltration, enlargement in
the pernportal area, simsoidal dilatation, vena centralis
dilatation and paranchym degen eration were evaluated by
the researchers of this study and a pathology expert. The
evaluation of the changes mentioned ahove was made
according to the method described by Golicimen ef af
(2001 Briefly, -, normal appearatice;, +, mild = 0-25%
degeneration; ++, moderate = 25-30% degeneration, +++,
severe = 50-75% degeneration; ++++, wery severe = >73%
degeneration (Table 17,

Table 1: Hepatic changes fiaud in the combol and the beated moups (DS

Parameters Conhol DS p-vahie
Bile duct prcliferation - ++ =0001
Enlarrement of penportal aea - ++ =0001
Simsoid al dilatation + +++ =01001
Vena certralis dilatation + +++ =01001
Parenchynal deganershion - + =005

Meonoriclear cell infiltration - ++ =0,001
Fihroms - - =005

Hisppathologic assessments of the axperimental parameters were graded as
follovers: (-1 shoaring no changes and (+), (+4) and (+++]) indicating wuld,
moderate and sever changes, mwspectively. The mumber of specified
parameters was comted under the helt mucroscops. (n = mumber of
ohservation)

Statietical analysis: The data from the present study was
cotnpared for two groups and sexes by a statistician
Llann-Whitney U-test for comparison  was  used,
converting the finding to muneric counterpart.

RESULTS

There was fill agreement on yesho choice among
the obeervers. Table 1 shows the significant changes
hetween the control and the treated groups were found in
terrns of pathological changes in present study (p<0.05)
(Fig. 1-3) Howewer, no significant changes were obzerved
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Fig. 1. Histologic structure of the liver 0fa mt from the
control group (HE =203

Fig Z: a-c) Bile duct proliferation of portal area (=),
dilatation of wena centraliz (*) and sinusoidal
dilatation 4Ein the liver of a rat from the DS group
(HE =40
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Fig. 3: Monomaclear cell infiltrati on of portal atea of the
liver of arat from the DE group (HE =400

between the sexes in both groups. The male and female
rats were equally affected by DS in the teated group
With the little change, the same appear ance was observed
betwreen the sexes in the controls.

Briefly, no sigrmficant difference were cbserved
betrreen the sexes in both the control and DE-treated
group for bile duct pecliferation monoocdear cel
irfiltration, erdargem ent in the periportal area, sirnisoida
dilatation, wena centralis dilatation and paraschem
degetieration Mildto moderate erdargement in the porta
area atud mononuclear cell infiltration (20001, mild to
severe changes in bile doct proliferation (p<0.001),
moderate to severe changes in sirmsoidal dilatation and
vetia cettralis dilatation (p<0.001) and mild changes in
paratichyn degenerati on were observed in both moale and
fetriale rats treated with D3 comparedtothe controls Mild
chatiges it sinugoidal dilatation, wena centrais dilatation
atud paranchrm degeneration from the control growg were
seetin both sexes(Tahble 1.

DISCUSSION

Diclofenac sodiwm  as a2 MNonsteroidal Anti-
Inflammatory Deug (MBAID G 12 one of the safest agents
of its kinnd for the treatment of a broad range of thewrnatic
cotditions (Willkens, 1985). On the other hand, NEAIDs
ate conbrandicated during pregnatey because of their
tetatogenic potential  Monsteroidal  anti-inflamm atory
diugs given during pregnancy prolong the pregnaney and
labow, inhibiting cydooxygenase (O stensen, 19927 All
Mon-Steroida  Anti-Inflamm atory Drogs (HEAIDES are
prostazlandininhibitors, which explain their foetal towxicity
(Bawoer, 19927, These digs are either avoided or given
innalow dose in the first trim ester of pregnancy.

The present stady showed significart m orphologic
chatiges in the liver of the 20 weeks ald offspring of the
DE-administrated rats. In rats  diclofenac decreases
hepatic ATP cortert and induces hepatocyte apoptosis

(Bort ef &, 19997, The adwerse gastrointestind effects
and hepatic toxicity were also observed in pregnant rat
admiristrated orally with non-selective COX inbdbitors
(Buradan ef o, 2004). Gokeimen ef ol (20017 reported
histopathalogic changes including erdargement in the
periportal area, pyknosis in the mcleus of hepatocytes
and vamaolar degeneration in parenclormal cells of the
4 weeks old pups of DS-treated rats Although, these
findings are generdly similar to those of this study
pyknosis was not observed in the present study in
postnatal 20th week The ocourence of the pyknosis in
the liver of d-weeks dld offspring was attributed directly
tothe irfluence of DN metabolite s (Gokeimenef ol 20010
We are unable to give commertary for the absence of the
pyknosis in DE-treated group. However, if the pyknosis
has taken place, a possible improvemernt of the
parenichiymal cell might ocow in the postnata period
betweet 4 and 20th week.

These findings dearly demonstrate that a 15-days
maternal administration of D3 dwing pregnancy has
gdgrificatt negative effects on the developing liver
commpared to cortrol, such as mild tom oderate regressive
structiral changes This shady dso showed that gestation
period was significantly prolonged in D3-treated rats
similar to ¥ ckeuef d (1992) and Gokeitmen ef oI (20010
With light microscopy, no signdficant alterations were
chserved in this control grovp 20-weeksold rats
B ecause of the parenchonal degeneration, howevet, sotme
of the hepatocoytes hawve the appearance of clearing
swelling and fiezy it the present shady (Fig 2 and 3.

DF gppeats to have sotme negative effect on both
devel opnerit and differertiation of liver cells, After partial
tesection of massive imwy, wnlike other organs the
matmmalian liver can rapddly regenerate and regain its
otiginal size, structire and Puncton (Chang of &, 20067

The toxic effect of diclofenac on hepatocytes may be
cauged by dnazinduced mitochondrial  inpatement,
together with a fistile conmunption of WADPH (Bott ef o,
19985, Recent studies usitig rat liver mitochondia and
freshly isolated rat hepatoeytes showed that diclofenac
decreased hepatic ATP cottert and induced hepatocyte
apoptosis (Chung of a1 20067

CONCLUSION

We found that DI treatment dwring preghaney
canzed tild to moderate bhile duct proliferation and
monotnclear cell dnfiltration and erlargement in the
peripottal area in 20 weels- old female and male rate. The
present study did not find pyknosis, which iz a different
finding from that of previous studies and suggests that
DE doesniot cause a parenchrrmal cell death inlow doges.
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However, these observations should be confirmed by
further studies using different doses of DS during
preguancy.
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