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Abstract:

Sodium valproate (first generation)l amxcarbazepine (second generation)
are common antiepileptic drugs used today. Theysivas conducted to evaluate and
compare the toxicity of these two drugs on botrafemd hepatic functions test. The
experiment was done on 18 female albino rats irb&erUniversity /animal house of
Pharmacy College and lasted for about two monthsthe research was done with
the agreement of the animal rights in the collégge rats were divided into three
groups, the first group represented healthy aninsalsond group was drenched orally
with 500mg/kg/day of sodium valproate and the thime was drenched orally
with100mg/kg/ day of oxcarbazepine. Blood was abiid for lab analysis and the
hepatic /renal tissues were excised for histoldgigamination. The results showed a
significant elevation in liver (AST and ALT) ,as lvas parameters such as (urea and
creatinine) in both second and third group in carmg with healthy
group. histological examination of liver and kignen animals drenched with
valproate showed significant hepatocyte and tulbngarosis while in rats intoxicated
with oxcarbazepine showed single hepatocyte neciersdl mild tubular necrosis. In
this study, sodium valproate was suggested to nawme= hepatorenal toxicity than
oxcarbazepine and this result was confirmed by btibd tests and histopathological
examination.
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introduction

Epilepsy is a chronic neurologicalsatder characterized by recurrent
epileptic seizure$”. it is not a single existence. Instead it is, acédtifferent seizure
types and syndromes originating from several mash@athat have in common the
sudden, excessive, and concurrent discharge obre¢re@eurons. This abnormal
electrical activity may result in a variety of evgnincluding loss of consciousness,
abnormal movements, atypical or odd behavior, astbided perceptions that are of
limited duration but occur again if untreafé®ometimes it is caused by damage to
parts of the brain which can be result from: diftcbirth, brain infection, like
meningitis, stroke, and serious brain injéty Potentiation of glutamate or using a
glutamate receptor agonist has been shown to pes®ture activity, while the use
of glutamate antagonists decreases seizure activity

Sodium valproate (sodium 2-propylpenttr) which is the sodium salt of
Valproic acid, which is old antiepileptic (first geration) drugs used in the present
time. In addition to its wide use in both genemdizand partial epilepsies, several new
approved indications involving the treatment ofddgy disorders, neuropathic pain,.
Several different mechanisms of action reflect wiise spectrum of activitieS)

The mechanism ,it is thought to be related to eatlior secondary increase in
concentrations of gamma-amino butyric acid (GABAhiethh is an inhibitory
neurotransmitte®.

Many studies have supplied evidences R®S generation during SV
metabolism, including hydrogen peroxide and hydfrosadical. "Many reports
demonstrated that SV exposure elevates the formafidipid peroxidation products
in the liver® and reduce tissue levels of antioxidants, suchl@atgione (GSHJ®
.the administration of SV in these experimentsr@iperitoneal injection for 12 days
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provoked hepatic damage revealed by increasingeions glutamate oxaloacetate
transaminases (AST) and glutamate pyruvate tramse®s (ALT). Oxidative stress
in liver was induced by SV since a decrease in @&vities and increase in lipid
peroxidation which could perforate the biologic nbeames, were observed.
Histopathological observations including cellulallboning, microvesicularsteatosis,
and hepatic necrosis also correlated with the lapgbal parameters and are
consistent with previous repoft§

SV can induce renal tubular damagehidren, and there are increasing
reports of SV provoked Fanconi’'s syndrome whererémal tubules lose their ability
to reabsorb electrolytes, glucose ,protein andaur®n the other hand,
Histopathological changes of kidney tissue expdsesV reveal the proximal and the
distal convoluted tubules that show hydropic chan@enall white vacuoles within
the cytoplasm) and the glomeruli that appear hygedarity. 1)

Trileptal:

OXC is a new drug (second generatigh)vange of anticonvulsant activity ,
it has an improved pharmacokinetic profile, is &etblerated and is related with few
clinically significant drug-drug interactiofs

The primary mechanism of action is: blockade otage- sensitive sodium channels
causing stabilization of hyperexcited neural memesainhibition of repetitive neural

firing and inhibition of the spread of dischargeshas actions on NMDA receptors,
but it has no action on serotonin, GABA or acetglate (Ach) receptors®®

Excretion of OXC primarily is done bhet kidney. In most cases it is
recommended to adjust the dosage in patients withtldine Clearance <50 mL/min
to half the usual first dose and then increase Igloav achieve the required clinical
response. The renal function should be monitoreduently in patients receiving
therapy®%

Most antiepileptic drugs are primanhetabolized by the liver. In patients
with liver disease metabolic activity of the liveray be decreased, causing elevated
drug levels and increased risk of toxicify).The occurrence of hepatitis is very rare
(<1/10000), so that the liver function checkingrecommended only when liver
disease is suspecté&d.

Theaim of the study

This study was conducted to assesk aompare the effects of sodium
valproate (first generation AED) and oxcarbazepggsezond generation AED) on both
liver and kidney functions at biological and hisigical levels.

Materials and M ethods

Chemicals:
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Sodium valproate (Depakine) oral solutiwvas obtained from the Essential
Drug Company Sanofi and given orally at dose of 80 kg’ Oxcarbazepine
(Trileptal) oral suspension was obtained from thegccompany Novartis pharma AG,
and given orally at dose of (100mg/kg/ Hy

Lab Animals;

18 females Wistar albino rats (230-8%Were used and obtained from animal
house of Karbala university/pharmacy college whigre housed in groups in plastic
cages, standard diet, tap water and placed onhemdRlight/dark cycle for 60day (the
experimental period).The animals were randomlyd#diinto three groups, 6 animals
per each group.

Experiment design:
1- Control group: was fed with only standard diet, tap water fon@nths.

2- Depakine group: rats were treated with Depakine with a dose & ®@/kg daily
orally via needle gavage for 2 months.

3-Trileptal group: rats were treated with100 mg/kg Trileptal daily liyrefor 2
months. At the end of experiment, blood samplesewmmilected from each rat in
centrifuge tubes. Serum was separated from coaghbland by centrifugation and
then frozen for biochemical analysis.

Biochemical assay methods:Measurement of serum ALY AST!, Albumin??,
Creatininé®, Ure&™.

Histopathological preparations:
The histological samples were prepembgting to the procedure 6t
Statistic Analysis:

Data were expressed as mean + SE. Biféers between control and other
experimental groups were tested for statisticaliBgance using one-way analysis of
variances (ANOVA). R0.05.

Results:

In case of rats drenched with SV, the liver (ALTdaAST) and kidney
(Creatinine and urea) function tests showed tHevidhg results; significant elevation
in plasma ALT, AST, Creatinine and Urea levels treéato control healthy rats.
Plasma albumin levels not significantly changednfrihe control group.In rats treated
with OXC the results were obtained as followinggngiicant elevation (to a lesser
extent than SV) in plasma ALT, AST, Creatinine ahea relative to control healthy
rats. Plasma albumin levels not significantly crethfom the control group.
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Table (1) theeffect of antiepileptic drugs (Valproate and Oxcarbazepine) on

liver and kidney function of femaler ats.

arameters
ALT AST Albumin | Creatinine | Urea
grou U/L U/L g/di mg/dl mg/di
Contral 36.5 65.5 3.05 0.226 35.833
+0.61 +1.64 +0.05 +0.01 +0.65
Valproate 76° 96.8 3.033 0.332 54.166
+3.57 +1.72 +0.07 +0.03 +2.48
44833 | 76.5 3.066 | 0.3 48.833
Oxcarbazepine | +1.99 +1.91 +0.06 +0.02 +1.30

-Different small letter means significant changiagb, ¢ means significant difference
between control, valproate and oxcarbazepine groups
- P<0.05.

100+ SE+3.5771

-

80+

60+ SE+1.99025

ALT U/L
SE+0.6194

40-

204

0-

Control.ALT¢ Depakine ALTt
groups

Trileptal ALT

Figure (1) effect of valproate (Depakine) and Okeaepine (Trileptal) on ALT in
female albino rats.
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Figure (2) effect of valproate (Depakine) and okeaepine (Trileptal) on AST in
female albino rats.
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Figure (3) effect of valproate (Depakine) and okeaepine (Trileptal) on albumin in
female albino rats.
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Figure (4) effect of valproate (Depakine) andarkazepine (Trileptal) on urea in
female albino rats.

SE+0.03333
0.4+ SE+0.02582

Creatinine
mg/d|

SE+0.01606

Control Depakine  Trileptal
groups

Figure (5) effect of valproate (Depakine) and okeaepine (Trileptal) on
Creatinine in female albino rats.

Histological:

On histological examination of conthaalthy rats the following observation
were obtained:

1. Liver: normal portal tract morphology and hepatic plateerdation, with
normal central nerve vein.
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2. Kidney: normal medulla and normal cortex.

While in rats treated with SV the following histological alterations were
obtained:

1. Liver: significant hepatocyte necrosis, degeneration tpidréoss hepatic
plate orientation, congestion and focal hemosideejposition.

2. Kidney: acute tubular necrosis, degeneration, intraluhdedoris and sever
congestion.

In case of rats treated with OXC the following histological alterations were
obtained:

1. Liver: diffuse hepatocyte hydropic degeneration and sioglenecrosis, mild
biliary stasis, no significant inflammation or fdsis.

2. Kidney: diffuse congestion, mild tubular necrosis mainlypnoximal tubules,
intraluminal debris, no significant inflammation glomerular change.

1-Control:

Image (1) transverse section of liver in control group (40B¥&E stain)
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Image (2) transverse section of kidney in control group (40BI&E stain)

2- Sodium valproate:

Focal
hemosiderin
deposition

Image (3) transver se section of liver in Sodium Valproategroup (400X, H&E
stain)

77



kerbala journal of pharmaceutical sciences. No(12) 2017 (12)22=)) Ax¥auall o olall ¢34 S dlas

Intraluminal
debris

& ?
S (e

Image (4) transver se section of kidney in Sodium Valproate group (400X, H&E
stain)

3- Oxcarbazepine:

Hydropic
degeneration

Image (5) transver se section of liver in oxcarbazepine group (400X,
H&E stain)
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(400X, H&E stain)

Discussion:

The present study was focused on theceffof SV and OXC Antiepileptic
drugs on both kidney and liver functions. In cas$diwer function, the parameters
include ALT, AST and albumin activities to checkdr function in the treated
animals relative to healthy rats.

The results showed that animals treated with SV thes months (experimental
period) highly stimulated the activity of AST and'Ain treated rats compared with
controll. This stimulation was Dose-dependent aadsed gradual damage in liver
function.

In agreement with our study, some researchers texpdinat Valproic acid-mediated
hepatotoxic injury is associated with a dose-depahdse in serum liver enzymés)

Moreover, retrospective studies have demonstrateahaient elevation of liver ALT
and AST in an epileptic patient on Valproic acf® The hepatotoxicity of SV is
suggested to be accompanied with excessive gememitifree-radical intermediates,
possibly as a consequence of VPA biotransformaf@nalterations in glutathione
homeostasi$?”, and/or depletion of cofactors required for antiaxt defense®®®

Rats treated with OXC also showed marked elevatidiver enzymes (ALT and
AST) compared with healthy rats. However, this at®n is not as significant as
those treated with SV. This is consistent with fimeling of many studies which
reported that OXC has not been associated withtbepacity except for anecdotal
case reports, but it can cause a modest elevativeo enzymes®?? The mechanism
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of OXC hepatotoxicity appears to be hypersensjytioit an immunological response
to a metabolically generated drug-protein comghék.

In the study of kidney function, plasma Creatinama urea levels were significantly
higher in SV administered rats than controlled thgadjroup.

The SV-induced injury was associated with a dogeedéent rise in serum renal
markers. Altered glomerular filtration rate by Stguld be related to free radical
injury since the redox status was affectétd The cytotoxic activity of SV is the result
of the generation of hydrogen peroxide and theyoetdn of highly reactive hydroxyl
radicals 3V

Renal parameters (plasma Creatinine and Urea) alee elevated significantly in
rats treated with OXC. However this elevation isslenarked than those with SV
treated. The results were agreed with the evideiceephrotoxicity noted in the
repeated dose toxicity in rat studies but not ig domice studie$®?

The albumin level in both SV and OXC intoxicatetsravasn’t significantly changed
from healthy rats.

The histological results of this study showed tB"tingestion produced pronounced
hepatic damage include significant hepatocyte rsegralegeneration hydropic, loss
hepatic plate orientation, congestion and focal dsderin deposition. These findings
were agreement with a study showed that chroniciradiration of SV produced
inflammation of portal tract and necrosi®®, vacuolar degenerative changes,
inflammatory cell aggregates and congested vasoel&t)

Renal tissue also showed acute tubular necrosggngeation, intraluminal debris and
sever congestion. These finding correspond withotbeervation of proximal and the
distal convoluted tubules that show hydropic chan(nall white vacuoles within
the cytoplasm) and the glomeruli that show hypéutzeity. 1)

In the case of hepatic tissue of OXC treated rdte, results exhibited diffuse

hepatocyte hydropic degeneration and single celtases, mild biliary stasis but no

significant inflammation or fibrosis. This resultass agreed with a minor changes
occurred during OXC toxicity such as dilation armmhgestion of the central vein and
blood sinusoids of the livef®

The renal tissue also showed no significant inflatiom or glomerular change
.However it had diffuse congestion, intra luminabds and mild tubular necrosis
mainly in proximal tubules . All the resuitsthis study has demonstrated that the
chronic use of SV is more likely than OXC to icdusignificant elevation in liver
and kidney markers and to produce pronounced pashological changes.

Conclusion and recommendations:
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1-Sodium valproate was suggested to be more ttwec OXC on kidney and liver
functions.

2-Because AEDs treat the symptoms (seizure) antheatause of epilepsy, epileptic
patients need to take AEDs for a long period okticonsequently there is substantial
need to develop better and safer AEDSs.

3-Oxcarbazepine (second generation) was developetninprove tolerability and
pharmacokinetic profile of the first generation AE@ith reducing drug interactions
but without reducing the antiepileptic potency.

4-Due to this modification and improvement of AEBbfile, OXC appears to have
less of some of the serious side effects associaithdSV (first generation) such as
hepatic and renal toxicity.

5-N-acetylp-D-glucosaminidase (NAG) as a parameter of renaktion is also
recommended to be measured in future studies.
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