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Abstract
Obesity is a well known cause of a lot of health problems, these problems can be

further evaiuated by biochernical studies. In the present study 3 biochemical

parameters represented as: Alanine aminotransferase (ALT), Aspaftate

aminotransfetur. leSf; and Alkaline phosphatase (ALP) has been measured in blood

of 69 apparentiy healthy obese subjects (30 males& 39 females) which divided into

two subgroups according to body mass index (BMI) (30- 34.9) & (35- 39.9). The

control groui in"tuded 32 apparently healthy with normal weight subjects. The aim

of this research is to study the effect of obesity on the activity of aminotransferase

enzymes (ALT& AST), and alkaline phosphatase (ALP) in Ninava compared to

.o,1irol group (sr-rbjects with normal weight), in addition, to study the biochemical

changes of these enzymes within obese group which classified according to the BMI

and sex. According to the results which recorded in this study, there was a significant

increase in the activity of ALT, AST, and ALP in obese subjects when compared to

controls, also there is no significant effect of BMI on these enzymes in obese group

rvith a higher mean activities of three enzymes in class II obese group (BMI 35- 39 '9).

The results also showed no significant difference between male and female in obese

subjects for the mean activities of these enzymes.
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Introduction

Obesity means deposition of excess fat
in the body. It is caused by the
ingestion of greater amounts of food
than can be used by the body for
energy. The excess food, whether fats,
carbohydrates, or proteins, is then
stored almost entirely as fat in the
adipose tissue, to be used later for
ene.gy(') Obesity is often diagnosed
using a measurement of what is called
the body mass index (BMI) (2), which is

a measure of body fat, based on height
and weight which is calculated by
dividing the weight (in kilograms) by
the square of height ( in meters ) (Kgi
m2).(3)(4) The internationally accepted
range ol BMI in adults is as lollows:(S)
- <i8.5 under weight
- 18.5-24.9 normal weight
- 25-29.9 over weight
- 30-34.9 class I obese
- 35-39.9 class II obese
- > 40 extremely obese

Obesity is a risk factor for
cardiovascuiar disease, diabetes
mellitus, gallbladder disease, and some
malignancies (parlicularly endometrial
and breast cancer).(2) The pathogenesis
of liver disease associated with obesity
has been remained poorly
understood,(6) therefore several liver
enzymes are measured in obese

sLrbjects as available tests for live r
disease such as serllm alanine
aminotransferase (ALT), Aspartate
aminotransferase (AST) and Allialine
phosphatase (ALP). The

aminotransferases are a reversible
transfer of the o- amino grollp of the
amino acid: aspartic acid and alanine
to the o-keto group of a-ltetoglutaric
acid, leading to the fonnation of
oxaloacetic acid (AST) and pyrr-rvic

acid (ALT;.tzl'tsl There are widely
distributed in the body.(n) ALT is found
prirnarily in the liver and kidney with a

lesser amounts in heart, and skeletal
*m.1".(8)'(e) Th. activities of ALT
outside the liver are low and therefore
this enzyme is considered more
specitic for hepatocellular damage,(3)

whereas AST is found primarily in the
heaft, liver, skeletal muscle and

kidney.(8)'(e) Damage to any of these
tissues may increase plasma AST,
ALT 1"u.1.(t0)'(tt) Aminotransferases
(ALT, AST) are sensitive tests of
hepatocytes injury. Although often
referred to as liver function tests, they
do not measure hepatocytes function
but instead hepatocyte damage.(t2)

Allialine phosphatase (ALP) is a group
of enzymes which hydrolysed
phosphates at alkaline pp1.(:)'(r) 16"t
are present in most tissues, with a

significant activities in the liver,
gastrointestinal, bone and
placenta.(3)'('') Liu.r and bone diseases
are the most common causes of
pathological elevation of ALP
activity.(8)'(14)

Subjects, Material & Methods
The stLrdy was perfonned on 69
apparently healthy obese subjects
which included (30 n-rales&39 f'emales)
aged between (33-52) years rvith a

mean of (42) years, their body mass

index (BMI) range between (30.2-
38.3) with a mean of (34.3). The
control group was 32 apparently
healthy normal weight subjects, aged
between (29-45) years with a mean of
37 years, their BMI range between
(20.3-24.1) with a mean of (23.1). The
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obese group was divided into two
subgroups according to their BMI. The
first subgroup (class I obese) included
41 individuals, their BMI range

between (30.2-34.4)with a mean of
(32.4). The second obese subgroup
(class lI obese) included 2B individuals
their BMI between (35.1-38.3) with a
mean of (37.l).The general

information was taken from each

subjects including: name, oge, sex,

lveight, height, BMI, occupation,
smoking, alcohol intake, farnilY
history, and any drug intake. Subjects

with a history of liver disease or any

other diseases, smoking and alcohol
intake were excluded from the study.

The body mass index (BMi) was

calculated by the following formula:
BMI : weigirt (Kg)/ (height m)2. (3)

Approximately 5 ml of venous blood
samples were obtained from each

sr"rbjects involved in this study by
anticr"rbital venepuncture, stressfil vein
puncture was avoided. The blood
samples transferred immediately into
plain plastic tubes and were placed in a
37 "C water bath for 10 minutes and

centrifuged at 3000 rpm for 15 minutes
to ensure complete separation of
serum. The serum separated was used

for the measllrement ol serum enzymes
(ALT, AST and ALP). The
aminotranslerase enzyrnes (ALT,
AST) activities was measured
colorimetrically according to the

n.rethod of (Reitman and Frankel,
lg57), (is) using ltit sr,rpplied by
(Randox / UK). Determination of
serum ALP activity was based upon
the colorimetric method,(r6) using kit
( biomerieux / France ).

Statistical Analysis
Data were analysed using unpaired t-

test. The results were expressed as

meanf standard deviation ( SD ) . P <
0.05 was considered as statistically

( 11\
srgnrtrcant."''

Results
The comparison between the results of
serum ALT, AST and ALP in obese

group and control group (normal
weight subjects) as shown in table (1),
there was a significant elevation of
serum ALT, AST and ALP activity in
obese subjects (i7.i0+4.14),
( 18.0+4.67) and (67.0+10.4)
respectively in comparison with
normal weight subjects (10.69+4.22),
(1 1 .12+3 .7 \) and (4 8 . 8+ 1 0.3 )
respectively; as in figure (1). The
effect of BMI on the activity of serum

ALT, AST and ALP within obese

group as shown in table (2), there are

no statistically significant effects of
BMI value on the activity of these

enzymes in obese group (within the

two group classification) with a higher
mean activity of ALT, AST and ALP
in class II obese sr.rbjects (18.07+4.10)

, ( 18.89+4.43 ) and (69.19+9.45)
respectively than those found in class I
obese subjects (16.44+4.08) ,

(17.3914.77) and (6s.1+10.6)
respectively; as in figure (2). Also the
current study show the differences of
semm ALT, AST and ALP between
male and female obese snbjects as

shown in table (3), there was slightly
elevations in the mean activities of
serum aminotransferases and ALP in
male obese sr-rbjects (11.53+4.07),
(18.60+4.63) and (68.0+10.7)
respectively in compared with female
obese subjects (16.77+4.21),
(17.54l.4.70) and (66.2+10.2)
respectively but its statistically not
significant; as in figr-rre (3).
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Table(l): Comparison of serum ALT, AST and ALP between obese
d control

Table(2): Comparison of serum ALT, AST and ALP in obese group
rdins the BMI.

NS:No Si gnifi cant difference.

Table(3): Comparison of serum ALT, AST and ALP between males
nd females obese

an on 0u

Parameters Mean+SD P-value

Control group
(No.:32)

Obese group
(No.:69)

Serum ALT (U/L) 10.69+4.22 11.10+4.14 P<0.001

Serum AST (U/L) 11.12+3.71 18.0+4.67 P<0.001

Serum ALP (U/L) 48.8110.3 6t.0+10.4 P<0.001

P<0.00 1 : High significant difference.

acco

Parameters Mean+SD P-value

Class I obese

sroup(No.:41)
Class II obese
group[No.:28)

Senun ALT (U/L) 16.44+4.08 18.07+4.10 NS

Serum AST (U/L) 17.39+4.77 18.89+4.43 NS

Serum ALP (U/L) 65.1+10.6 69.19r9.45 NS

zl Iua I'UU

Parameters Mean*SD P-value

Males obese
group(No.:30)

Femaies Obese
group(No.:39)

Serum ALT (U/L) 11.53+4.07 16.17+4.21 NS

Serum AST (U/L) 18.60+4.63 17.54+43A NS

Senrrn ALP (U/L) 6U.0+10.7 66.2+10.2 NS

NS:No S i gnifi cant difference.
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ALT AST ALP
Figure(l): Serum ALT, AST and ALP in control

and obese groups

ALT AST ALP
Figure(2): Serum ALT, AST and ALP in obese group

according to BMI.
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ALT AST ALP
Figure(3): Serum ALT, AST and ALP in

males and females obese groups.
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Discussion
Regarding the effect of obesity on the
activity of serum aminotransferase
enzymes and alkaline phosphatase in
the current study ,shows a highly
significant increase in the activity of
both ALT and AST in obese group

when compared to controls (P<0.001)
also the activity of serum ALP show a

significant increase in obese subjects in
comparison with control group
(P<0.001); as in table(1), figure (1).

The findings of the present study are in
agreement with those of Himmerch et

ai. 2005('t), Quresh et al., 2006(1e) and

Choi, 2003(20) and this may attributed
to hepatocellular injury where the
injury trigger the release of enzymes
ALT and AST into the circulation.(2')
The degree of steatosis paralleis the

increase in body weight. The steatosis
probably results from increased
lipolysis in fat stores with mobilization
to the liver that exceeds the liver's
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