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Abstract:-

Background: patients with epilepsy on antiepileptic drug therapy deserve special
consideration for the adverse effect on hepatic functions. Aim:the present study aims to evaluate
the hepatotoxicity by drugs of patients with epilepsy through determination of liver function tests
such as total protein, albumin, bilirubin, cholesterol, and liver enzymes (alkaline phosphatase,
and amino transferases). Subjects: twenty four patients with epilepsy were studied and compared
with twenty six healthy individuals. Results: significant elevation of liver enzymes
activity {(ALP (p<0.001), SGPT(p<0.01),SGOT(p<0.001)}, protein(p<0.01) , albumin (p<0.01),
bilirubin(p<0.001) and cholesterol(p<0.05) concentrations were observed in the sera of patients
with epilepsy in comparison with that of the control group. Also a significant positive correlation
between the specific activity of alkaline phosphatase and albumin concentration was found in the
present study in the sera of patients with epilepsy.
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Introduction:-

Epilepsy might be considered a symptom of an underlying neurological disorder which did not
represent a single disease entity™. The term epilepsy , meaning a seizure is derived from the Greek
term lopsis ©®. An epileptic seizure could be described by abnormal, paroxysmal electrical
discharge within the gray matter of the brain®®. A recurrent of epileptic seizures in the absence of
extraordinary provocation would be lead to epilepsy ,that in widespread, forceful, and repetitive
contraction of the body musculature is termed a convulsion. Convulsions are not necessarily
specific for epileptic seizures @®®. The successful management of epilepsy requires a thorough
and individualized approach that accurately establishes the patient's seizure type(s) and, when
appropriate, epilepsy syndrome'”. Several 'new' antiepileptic drugs (AEDs), i.e., oxcarbazepine,
vigabatrin, lamotrigine, zonisamide, gabapentin, tiagabine, topiramate and levetiracetam have been
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introduced into clinical practice within the last decade. Most of these new drugs are at least as
effective as the 'old" AEDs (phenytoin, phenobarbital, sodium valproate and carbamazepine); and, in
general, they seem to be better tolerated than the old drugs®.The liver is the site where the waste
products of metabolism are detoxified through processes such as amino acid deamination, which
produces urea® . In the liver the drugs are rendered more hydrophilic by biochemical processes in
the hepatocyte, yielding water-soluble products that are excreted in urine or bile"%® After further
metabolic steps, which usually include conjugation to a glucuronide or a sulfate or glutathione, the
hydrophilic product is exported into plasma or bile by transport proteins located on the hepatocyte
membrane, and it is subsequently excreted by the kidney or the gastrointestract?. Serum liver
function tests are important but often problematic in evaluating patients with and without symptoms
of hepatic disease. The common term "liver function tests" is misleading because most tests used in
clinical practice measure hepatocellular damage not function. True liver function tests are those that
measure synthesis of proteins made by the liver (albumin) or the liver's capacity to metabolize
drugs. A commonly ordered panel of automated tests includes bilirubin, aminotransferases, alkaline
phosphatase, and gamma-glutamyl transpeptidase*?®3 .

There are contradictory reports on the influence of antiepileptic drugs on serum lipids
(960D Therefore the present study aims to evaluate the hepatocellular damage by drugs in
patients with epilepsy through determination of liver function tests not only by liver enzymes
activity but also by albumin, cholesterol, and bilirubin levels.

Subjects and Methods

Subjects: - Twenty four patients with Temporal lobe epilepsytheir age (8-44 year) within mean 26
year were involved in this study. The patients were referred to Neuroscience Hospital, Baghdad,
Irag. They were all underwent drug treatment (carbamazepine in dosage 500 mg and valproic acid
in dosage 200mg). As a control, 26 age and gender matches healthy individual were included in the
present study.

Serum Sampling: - Five milliliters of samples of venous blood were taken and left for 10 minutes
at room temperature. After blood coagulation , the sera were separated by centrifugation at 3000
rpm for 10 minutes and then sera stored at -20°C until being used . Hemolyzed samples were
discarded .

Methods:-

Determination of protein concentration: - The total serum protein concentration was determined
by Biuret method using total protein kit , Biomarieux®®.

Determination of albumin: - The serum concentration of albumin was determined colorimetrical
using bromocresol green method, Biolab kit®?.

Determination of amino transferases (SGOT-SGPT) activities :- The activites of amino
transferases were determined by colorimetric method using Biomarieux Kit®>® and the specific
activity of enzymes were expressed in U per mg of protein.

Determination of alkaline phosphatase activity:- Serum activity of ALP was determined by
Kind and King method using Syrbio Kit ®®, and the specific activity of enzymes were expressed in
U per mg of protein.

Determination of total bilirubin: - The serum concentration of bilirubin was determined by
colorimetric method using Biomaghreb Kit .

Determination of total cholesterol:- The total cholesterol was determined by enzymatic
colorimetric method using Biomarieux Kit %,

Statistical Analysis:- Data were analyzed using spss (version 19.0). The results are expressed as
mean + standard deviation (SD) . Statistical and correlation analysis were undertaken using t-test ,
and pearson's correlation coefficients. Values of P < 0.05 were considered significant.
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Results:-

The mean values of both activities and specific activities of ALP, SGPT, and SGOT in the sera
of patients with Epilepsy were compared with that of the control group. The results reflected
presence of a significant increase of ALP (P <0.001), SGPT (p<0.01), SGOT (p< 0.001) activities,
and significant increase of ALP (P < 0.001), SGPT (P < 0.05), SGOT(P < 0.05) specific activities.
(Table I).

Table I:- Mean values of ALP,SGPT,&SGOT activities and specific activities in the sera of
control and patients with Epilepsy.

?]%Tn%:rs + Standard
deviation
26

Control 21-96 42.1920 20.5616

ALP activity
UL Epilepsy | 24 36-236.9 | 1067238 | 41.9745
ALP specific Control 26 0.1-1.6 0.6290 0.3816
activity
U/mg Epilepsy 24 0.47-4.3 1.4958 0.8775

SGPT activity Control 26 2-12 5.84 3.1712

UL Epilepsy | 24 3-39 16.875 9.786

SGPT specific Control 26 0.03-0.23 0.0964 0.0567
activity
U/mg Epilepsy 24 0.01-0.62 0.2141 0.1728

SGOT activity Control 26 7-27 14.4615 4.8845

UL Epilepsy | 24 10-67 30.4458 | 14.5800

SGOT specific Control 26 0.1-0.45 0.2581 0.1014
activity
U/mg Epilepsy 24 0.13-0.82 0.3745 0.2013

Table (I1) shows the mean values of protein, albumin, total cholesterol, total bilirubin , and
conjugated bilirubin concentrations in the sera of control and patients with Epilepsy. As it is clear
from the results, a significant differences are present in protein (P <0.05), albumin (P <0.01),total
cholesterol (P <0.05), conjugated bilirubin (P <0.001) and total bilirubin (P <0.001)
concentrations between the control and their corresponding patients group.

A correlation between the liver enzymes activity and specific activity with the other parameters
(total protein, albumin, total cholesterol, conjugated bilirubin , and total bilirubin) were studied in
the present study in the sera of patients with epilepsy and it were demonstrated as shown in Table
(111) that there were a significant negative correlation between the total protein and albumin with the
specific activity of ALP. While a non- significant correlation were found between the activity and
specific activity of the liver enzymes(ALP, SGPT, SGOT) with the cholesterol , conjugated
bilirubin, and total bilirubin in sera of patients with epilepsy.
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Table 11:-Mean values of total protein, aloumin, total cholesterol, total bilirubin ,and
conjugated bilirubin concentrations in the sera of control and patients with epilepsy

+Standard
deviation

Total protein
(/L)
Albumin
(/L)
Total
Cholesterol
(mg/dL)
Total
bilirubin
(mg/dL)
Conjugated
bilirubin
(mg/dL)

Group(samples
number)

Control(26)
Epilepsy(24)
Control(26)
Epilepsy(24)

Control(26)
Epilepsy(24)

Control(26)
Epilepsy(24)

Control(26)
Epilepsy(24)

0.195-1.37
0.49-2.86

0.06-0.7
0.21-1.79

134.3462
194.2917

46.9603
86.8649

Table (111):- The correlation coefficient (r) between serum liver enzymes activity and specific
activity with the total protein, albumin, total cholesterol, total bilirubin ,and conjugated
bilirubin, and their p value.

Total
bilirubin
mg/dL

Conjugated
bilirubin
mg/dL

Total Albumin Total
protein Cholesterol
g/L g/L mg/dL

ALP activity
(U/L)

ALP specific
activity(U/mg)

SGPT activity
(U/L)

SGPT specific
activity(U/mg)

SGOT activity
(U/L)

SGOT specific
activity(U/mg)
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Discussion:-

In the present study liver enzymes activity (ALP, SGPT, SGOT) were measured in the sera of
patients with epilepsy and it was found presence of a significantly elevated in comparison to that
found in control group. In order to determine the specific activity of the liver enzymes, the total
protein was measured in the present study, and the results reflect presence a significant increase in
the specific activity of liver enzymes. This results were agreement with others that obtained by Wall
M &et.al. who reported that serum alkaline phosphatase was elevated in 29.7% and alanine
aminotransferase in 25.2% of cases®™. Also Nau et al(2009) reported that approximately 47% of
patients with seizure had preexisting liver disease, and 25% had elevated serum creatinine®®.
Aggarwal et al(2005) reported that blood levels of alkaline phosphatase were significantly more in
patients with epilepsy receiving carbamazepine compared to controls, while SGPT were not
significantly different in two groups®”. On the other hand Komatsu et al(1996) reported that the
patients with epilepsy showed no abnormal values either in hepatic (aspartate aminotransferase,
alanine aminotransferase, alkaline phosphatase, total bilirubin) and renal (blood urea nitrogen,
creatinine) function tests postoperatively®®. The Increased in serum ALP activity is due to the
drugs that can cause increased ALP activity. Meanwhile increased levels of SGPT are an indicator
of damage to liver cells, as this enzyme is contained within the liver cell itself, where when the cell
is injured, the enzyme is released into the bloodstream and the increased level can be measured.
SGOT an enzyme seen in the liver, heart, kidney, skeletal muscle and brain have a half life much
shorter than that of SGPT in the blood stream is, therefore the values of SGOT tend to drop more
rapidly once liver function is resumed. SGOT elevations and SGPT elevations should parallel each
other in liver disease.

Throughout this study a significant increase of total protein level was shown in the sera of
patients with epilepsy in comparison to that of the control group. This increase is indicted that
patients have chronic inflammatory conditions.

Albumin is a common blood protein produced by the liver. Although tests that measure the level
of serum liver enzymes are commonly referred to as liver function tests, they usually reflect
hepatocyte integrity or cholestasis rather than liver function® %A change in serum albumin level
may be associated with a decrease in liver functioning mass, although neither is specific for liver
disease®’®®, This fact was in line with the results obtained in the present study where a significant
decrease in albumin level was shown in patients with epilepsy in comparison to that of the control
group which indicated that patients have liver dysfunction. This result was agreement with the
results that obtained by Rugino et al(2003) who reported that divalproex administration was a
contributing factor in the development of reversible hypoalbuminemia in this population of severely
disabled, neurologically injured children and young adults of epilepsy®".

Throughout this study a significant increase in cholesterol level was observed in sera of patients
with epilepsy in comparison to the control group. This result was agreement with the result that
obtained by Dewan. et al(2008) ,who reported that the mean total cholesterol in children receiving
phenytoin was15.9% higher as compared to children receiving valproic acid who had 5.5% higher
mean total cholesterol, than controls. 2. Also Aggarwal et al(2005) reported that the mean + SD
of cholesterol 162 + 25.8mg/dL in patients with epilepsy receiving carbamazepine was significantly
more (P<0.001) than controls 131+25.2 mg/dL“". While this result was disagreement with the
result that obtained by Grosso et al(2009) who reported that no significant change in cholesterol
was observed in children with epilepsy receiving valproic acid®?.

Total bilirubin is a component of bile; bilirubin is secreted by the liver as conjugated bilirubin
into the intestinal tract. High levels can lead to jaundice and indicate destruction in the liver and bile
duct. Throughout this study a significant increase in total bilirubin level was observed in sera of
patients with epilepsy. This result was agreement with the results that obtained by Tutor-Crespo et
al(2002) who reported that bilirubin and its conjugate and non conjugate fractions were found to
offer values that to a large extent matched those of the control group®®. Also the present study was
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agreement with the result that obtained by Antoniuk et al(1996) who reported that the bilirubin
levels in children epilepsy patients receiving valproic acid ranged from 5.5 to 19.8 mg%©>. While
the present study was disagreement with the results that obtained by Gough et al(1989) who
reported that highly significant (p less than 0.001) reductions in average bilirubin levels were noted
for carbamazepine, phenytoin , phenobarbital , and multiple drug groups®®.

A positive correlation was found in the present study between total protein and albumin with the
specific activity of ALP.

Conclusions:-

From the results that had been obtained it was concluded that the uses of the albumin together
with the specific activity of ALP are more specific and marker to diagnosis for liver dysfunction in
patients with epilepsy.
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