ASSESSMENT AND RELATIONSHIP OF ELEVATED SERUM ALANINE
TRANSAMINASE LEVEL IN REFERENCE WITH OBESITY

ABSTRACT

Imbalances between energy gained and exhausted results in abnormal fat accumulation in the
tissues of human body and ultimately leads to obesity. Obese people vary not only in the quantity
of extra fat that they store, but also in the local distribution of fat within the body. Proportions of
obesity are increasing alarmingly in many portions of the world. Pakistan is ranked 9" among
188 countries in carrying obese population, in terms of absolute numbers. Alanine Transaminase
is commonly used to identify patients with liver disease. This study was designed to access the
level of alanine transaminase in obese subject in the population of Peshawarcity,. Khyber
Pakhtunkhwa, Pakistan. To carry out this survey 300 subjects was examined for body mass
index. Blood samples from only obese patients were collected at RMI Hospital, Peshawar, from
December 2018 to June 2019 after taking inform consent. Whole bloed samples:were collected
by venipuncture technique in gel tube, after blood clotting ‘and serum‘was extracted after
centrifugation at 3000 rpm for 5 minutes to analyze serum Alanine Aminotransferase level. Out
of 300 cases, 148 (49.3%) cases were separated in the categories of ebese individuals depending
on body mass index values according to WHO _criteria. Female with increased body mass index
were 71 (48.0%) and 77 (52.0 %) were males, About 35 (46%) male patients showed elevated
Alanine Aminotransferase level and 24 (33.8%) females.. In'both male and female with increase
body mass index showed elevated:serum Alanine Aminotransferase. From this study, it was
concluded that there is relatively increase:in serum Alanine Aminotransferase level with increase
in body mass index and this raised enzyme levels is more common in obese males than obese
females. Further study in this area with large sample size will be fruitful to find strong

correlation between these two.
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1. INTRODUCTION

“Obesity is a state of excessive or atypical fat accumulation in adipose tissue, to the magnitude that
healthiness may be compromised Excess weight over the normal can be in the form of overweight or
more dangerously being obese” [1]. “Obesity is a condition of energy imbalance between intake and
expenditure[2]. Imbalance between energy gained and exhausted results in abnormal fat accumulation in
the tissues of human body and ultimately leads to obesity” [3]. “Obesity is generally stated by Body
Mass Index (BMI) which is calculated by dividing the weight of an individual in Kilograms by his/her
height given in meter square” [4]. A person is considered as obese with body mass index greater than
30kg/m?[5].

“Obese people vary not only in the quantity of extra fat that they store, but also in the local,distribution
of fat within the body” [6]. “When an organism encounters food excess, conserves the nutrients either as
glycogen for short-term storage or as lipids for longer storage duration, which may result in a
consequent state of obesity” [7]. “Dissatisfaction with one's body ‘weight today is'so common. This
dissatisfaction extends to all of the developed world and even the traditional approbation of corpulence
in the developing world is eroding. Early in life, children<ay that they would prefer as friends’ children
depicted with missing legs or eyes or with any disability, rather than-ebesity. As adults, obese individuals
say that they themselves would prefer to be blind or.deaf or have any disability, rather than that of their
obesity” [8]. “Overweight denotes the presence of excess body, weight. Obesity denotes the presence of
excess body fat. All obese persons are overweight, but all overweight persons are not necessarily obese

as excess body weight may arise from muscle, bone or body water content” [9].

“Human obesity is one of the.oldest reported health disorders and can be traced as early as 25,000 years.
It still remains relatively-a rare condition for most of the human history” [10]. “The first example is
derived from medieval Japan; from the"12th century, there was a woman money-lender who became
exceedingly wealthy. Because she ate all kinds of rich foodstuffs, her body became fat and her flesh too
abundant. She could not walk easily and when doing so she needed the help of her servant-girls. Even
with that assistance, however, she perspired profusely, gasped for breath and suffered without let-up. Her

obesity was viewed as the result of over-eating, an association that was recognized at the time” [11].

Proportions, of obesity are increasing alarmingly in many portions of the world. World Health
Organization refers to obesity as a worldwide epidemic and stated that obesity is a long-lasting disease
dominant in both developed and developing countries. According to WHO over 1 billion overweight
people in the world 300000 are obese[12]. Each year, more than 2.5 million deaths are linked to
obesity[13]. Developing countries are progressively susceptible to the worldwide epidemic of obesity,
which affects all sectors of the population, including men, women and children[14]. “This problem of
excess weight is not only highly prevalent but has also increased more than three folds since the 1980s.
It is now apparent that most countries of the world, even those which have just recently struggled with

undernutrition (underweight) and some that continue to do so, are experiencing increases in obesity



prevalence” [15]. “Western countries are facing an epidemic of obesity with increasing rates. The
extreme threat is in Middle East, Pacific Islands, Southeast Asia, and China. Obesity in the United States
has been increasingly cited as a major health issue in recent decades. The rates of obesity in the United
States are among the highest in the world with 74.6% of Americans being overweight or obese” [16].
“About one in four adult Americans are obese, based on self-reported weight and more than one in three
would be classified as obese, based on objectively measured weight. These rates have roughly tripled in
the past 20 years” [17]. “Consequently, cases of severe obesity (BMI more than 35 kg/m?) account for an
increasingly large proportion of the obese population over time. One in seven Americans are now
severely obese and the total severe obesity prevalence is 35% in the USA” [18]. “In England, one in five

adults are obese and that rate has also tripled over the last 20 years” [19].

“According to a global disease burden research, Pakistan is ranked 9™ among 188 countries in carrying
obese population, in terms of absolute numbers” [20]. “Recent figures for Pakistan suggest that 40
percent of Pakistani women of reproductive age are either overweight or gbese” [21]. “Data from the
National Health Survey of Pakistan for 1990-1994 discoveredfrequency of obesity in 25-44-year-olds
(9% males, 14% females) in rural areas and (22% males, 37% females) in urban areas. For 45-64-year-
olds, prevalence was greater (11% males, 19% females) in rural areas and (23 % males, 40% females) in

urban areas respectively” [22].

“Obesity and its associated comorbidities have:become major health problems in the world” [23]. “The
association between obesity and the development of.major complications in acute pancreatitis, fatty liver
diseases, vascular inflammation and coronary heart disease, chronic obstructive pulmonary disease, risk
of cerebral ischemia and brain injury; atherosclerotic vascular disease, myocardial infarction, and
cancers are strongly linked to chronic inflammation. Elevated serum concentrations of C-reactive
protein, interleukin IL<6, IL-8 and tumour necrosis factor (TNF)-o was observed in obese individuals
with elevated insulin resistance” [24]. “Obesity in humans is associated with low-level inflammation.
Obesity may be-viewed as a form of chronic inflammation” [25]. “The inflammatory response triggered
by obesity involves:a number of well- known components of the typical classical inflammatory response
to pathogens. These components include (i) systemic increases in circulating inflammatory cytokines
and adipokines. and acute phase proteins, (ii) recruitment of leukocytes to inflamed tissues, (iii)
activation of:tissue leukocytes, and Mediators of Inflammation 3, (iv) generation of reparative tissue
responses” [26]. “Severe obesity is associated with greater adverse consequences than mild obesity”
[27].

It can lead to a number of other health related problems like hypertension, hyperlipidaemia, type 11
diabetes, cardiovascular diseases and hepatic steatosis. Obesity is also linked with morbidity and
decreased life expectancy[28]. Excess body fat is an established risk factor for numerous chronic
diseases and premature death[29]. “Childhood obesity is also associated with cardiovascular risk factors,

carotid intima media thickness and left ventricular mass in early or mid-adulthood” [30].



“Epidemiologic evidence suggests that obesity increases the risk for cirrhosis. In autopsy series, obesity
was identified as the only risk factor for liver disease in 12% of cirrhotic subjects. Conversely, cirrhosis
is approximately six times more prevalent in obese individuals than in the general population” [31].
“The pathogenesis of liver disease associated with obesity is unknown. Gradual progression from
hepatic steatosis to steatohepatitis and eventually, to cirrhosis is thought to occur. Hepatic steatosis is
common in obese individuals and has been documented in individuals who are as little as 10% above
ideal body weight. Although at least 40% of morbidly obese patients who undergo abdominal surgery to
treat obesity exhibit hepatic steatosis, only a fraction of obese individuals with steatosis develops
cirrhosis” [32]. “Fewer than 10% of obese subjects with steatohepatitis exhibit normal liver morphology
and almost 40% have become cirrhotic” [33]. “Fatty liver is most prevalently associated with obesity
and diabetes through unknown mechanisms. It is not clear whether the effects of obesity on the liver can
be separated from those of impaired glucose tolerance (IGT) or NIDDM or whether they have any
relationship to the pathogenesis of inflammation in Non-alcoholic steatohepatitis™ [34]. “Non-alcoholic
fatty liver disease (NAFLD) is also common in severely obese subjects‘and can pragress to cirrhosis and

liver failure” [35].

The patients with high liver fat content were more obese than.these with a low liver fat content. Septal
fibrosis occurs frequently in obese patients with abnormal liver function tests[36]. A bright liver at
ultrasounds and increased levels of hepatic enzymes are also.common in obesity. High levels of alanine
and aspartate transaminase (ALT and AST), as well as raised gamma-glutamyl transpeptidase (GGT)

activity are frequently observed in association‘with body mass index (BMI) and raised insulin levels[37].

Alanine aminotransferase (ALT) is a biological catalyst. ALT is also called as serum glutamic pyruvic
transaminase (GPT)[38]. The serum aminotransferases discovered in 1927 by Needham[39]. “Serum
ALT level is commonly used as an early marker for assessment of various liver diseases[40]. ALT has
been used to identify patients with liver disease for almost 50 years. For detection of liver diseases, ALT
is thought to be.a more specific indicator than aspartate aminotransferase, an enzyme found in cytosol
and mitochondria™ [41]..Serum levels of ALT normally are low, 167 to 667 nkat/L (10 to 40 U/L) in
most laboratories however, normal values may vary greatly among laboratories. The absolute height of

the ALT elevation does not correlate with the extent of liver cell damage” [42].

“However, when body tissue or an organ such as the liver is diseased or damaged, additional ALT is
released into the bloodstream, causing levels of the enzyme to rise. Therefore, the amount of ALT in the
blood is directly related to the extent of the tissue damage. After severe damage, ALT can reach higher
levels (up to 50 times greater than normal). On the other hand, the concentration of ALT sometimes can

help determine whether the liver or another organ has been damaged” [43].

“Monitoring of trends in the prevalence of overweight and obesity depends on household surveys. Many

health interview surveys include questions on self-reported weight and height that have been used to



monitor trends overtime. Examination surveys provide direct measurements of weight and height but
many fewer countries conduct repeated national examination surveys and estimates from them may be
biased because of low participation rates” [44]. “Mean BMI estimates have been used to predict levels of

overweight and obesity over the period 1980-2008" [45].

“Developed imaging methods, such as computed tomography (CT) and magnetic resonance imaging
(MRI), can provide the most precise estimate of the location and amount of adipose tissue in various
body regions. The use of these methods in epidemiologic studies is limited because of high cost,
complexity of operation and lack of portability of equipment. In comparison with these methods, dual-
energy x-ray absorptiometry (DXA) provides a more practical approach to directly. measuring body

fatness” [46]. These are also expansive techniques and are limited to high research surveys[47].

“Anthropometric indices, such as body mass index (BMI) and waist circumference, remain the most
commonly used measurements of adiposity in epidemiologic studies because of their simplicity” [48].
“Skinfold thickness also is utilized to estimate body fatness<and a number of prediction equations

incorporating different skinfold measurements have been developed” [49].

Body mass index (BMI) is a measure of weight adjusted for height. Weight and height are relatively easy
to measure and because BMI is relatively highly. correlated with body fat. BMI is often used in
epidemiologic studies to assess adiposity[50]., It requires minimal training and repeat values can be
obtained with good precision[51]. There:is strong correlations between BMI and DXA measurements of
adiposity in various populations[52]. A.variety of other, more elaborate, methods are also used as
measures of body weight including underwater weighing, estimates of total body water, total body
electrical conductivity, total body potassium, magnetic resonance imaging and computed

tomography[53].

Obese individuals are not a-homogeneous group, but highly heterogeneous. Obese individual differs in
terms of health status.and functional ability[24]. Two distinct subtypes of obesity have been proposed.
One type is' ‘metabolically healthy obese” (MHO) and the other is “metabolically unhealthy” obese
(MUHO). Ityis interesting to note that approximately 20-30% of the adult obese population remains at
the level of relatively “metabolically healthy” obesity (MHO) as compared to those with “metabolically
unhealthy” obesity[54]. Individuals in the first subtype have also been termed “metabolically normal
obese”, “metabolically healthy but obese”, “obese metabolically normal”, “metabolically benign
obesity” or uncomplicated obesity[55]. Significantly, both subtypes associate with different
inflammatory profiles. MUHO exhibit increased levels of inflammation compared to other normal-
weight individuals[56], while MHO exhibit reduced levels of inflammation compared to other obese
individuals[57]. MHO individuals demonstrate an absence of impaired glucose tolerance, dyslipidaemia,

hyperuricemia, and hypertension[58].

Obesity shows both genetic and environmental relations, suggesting individual susceptibility that relates



with adverse environmental situations. Although the particular bases of obesity remain to be entirely
elucidated, relations with demographic, socio-cultural, biological, behavioural and lifestyle factors have
been observed[59]. Decreased physical activity and overconsumption of cheap, energy-dense food have

also led to globally increasing incidence of obesity with tripled rates in the last 20 years[22].

“The increased prevalence of excess weight is not the only concern for nations, rather inequalities in its
prevalence among population groups is another concern. Research across the countries shows that
various economic and noneconomic factors are responsible for having more body weight than normal”
[60]. “Eating fast food and snacks were significantly more likely to be overweight. Physical activity
more than twice a week showed a significant inverse association with overweight and obesity. The risk
of being overweight and obese significantly increased with the involvementtin sedentary lifestyle
included television viewing, working on computer and playing video games. Skipping. breakfast also
showed a significant independent positive association with BMI” [61]. *Household income has an
inverse relation with body mass index. There is negative relationship between education and the
probability of being obese. Obesity risk was greater in men and women with fewer years of education,
lower occupational status and poorer economic circumstances. Contrary to women, poorer men are less
likely to be obese” [62].

Studies show that there is joint and separate effect of smoking and alcohol usage to elevated levels
of ALT in men[63]. Keeping an eye on<these studies, this study was designed to correlate the
elevated ALT levels with obese subject'both-male and female. Study includes the District Haripur
and no reported data is available linked to our study in Haripur, Khyber Pakhtunkhwa, Pakistan.

Aims and Objectives.of study

e To screenithe patients for Alanine Aminotransferase and obesity.
o To find relationship between obesity and elevated Alanine Aminotransferase level.

2. METHODS AND MATERIALS

2.1 Place of study

This study was carried out in RMI Hospital, Peshawar city after taking consent forms from

patients.

2.2 Inclusion criteria

Patients visited RMI Hospital, Peshawar during December 2018 to June 2019 and reported

body mass index >30kg/m* were be enrolled in this study.



2.3 Exclusion criteria

All those patients reported ideal body weight, body mass index < 25kg/m?, obese but have
Hepatitis B, Hepatitis C and jaundice history and those not willing to take part in this study

were excluded.

2.4 Sample Collection

About 5 mL of clotted blood sample was collected from the patient in plain tube aseptically
by venipuncture technique after taking inform consent. For separation of serum from clotted
blood, it was centrifuge at 3000 rpm for 5 minutes and was store at -20°C before further
analysis. Screening test was done on Automatic Bio Cor Chemistry Analyzer of Merck

Company of Germany.

2.5 Calculation of Body Mass Index

Body weight was measured in light clothing and without shoes to the nearest half-kg. Height was
measured to the nearest half centimeter[64]. The following formulae was applied during the data
collection process for the determination of obesity[5].

Body Mass Index (BMI) = Weight (Kg) / Height (m?)

2.6 Analysis of ALT Enzyme

Non hemolyzed Serum was analyzed for ALT level by standard assay ALT/GPT Spectrum kit
(Catalog No:=264 001) using automatic Bio Cor Chemistry Analyzer. ALT/GPT spectrum Kit
contains reagents that are Reagent 1 and Reagent 2. Reagent 1 (R1 Buffer) contains Phosphate
Buffer (100 mmol/L), DL Alanine (200 mmol/L), 2- Oxoglutarate (6 mmol/L) and sodium azido
(12 mmol/L). Reagent 2 (R2) contains 2, 4 dinitrophenylhydrazine (2.0 mmol/L). Working
Solution was prepared by mixing R1 buffer and R2 solution in ratio of 5:1. Working solution was

stable for 7 days at 4 °C.



0.5 mL of working reagent was aspirated in the sterile test tube and 100 uL of sample was added to
working solution in proportion of 1:60. The mixture was incubated for 30 minutes at 37 °C.
Absorbance of the sample was measured at 546 nm after 5 minutes. Positive and Negative Control
samples available in these commercially available kits was used to check to ensure the quality

control of the procedure and Kits.

2.7 Statistical Analysis
Data collected was analyzed by suitablg statistical tools.

RESULTS and DISCUSSION
The current research was conducted in RMI Hospital, Peshawar KPK Pakistan during December

2018 to June 2019. A total of 300 people who seems to be obese (159 females and 141 males) was
examined during the entire period for obesity using BMI. Out of these, 148 (49.3%) cases are obese
having BMI greater than 29.9 kg/m?, while 152 (50.7%) cases-are in over weight range (BMI in
between 25.0 to 29.9 kg/m?). About of 148 obese cases, 71 (48.0%) Cases are female and 77 (52.0
%) are males as shown in table 1 and figure 1.

Alt level was assessed in the serum of all obese people. About 35 (46%) male patients show
elevated ALT and 42 (54%) are in normal range as shown:in table 2 and figure 2. In females about,
23 (32.4%) cases are ALT elevated while 48 (77.6%) are normal as shown in fable 3 and figure 3.
BMI wise distribution shows the increase'in percentage of ALT elevated cases. In males 19 out of
59 cases had elevated ALT having BMI in range of 30.0 to 35.0 kg/m? and 40 cases falls in normal
range of ALT. Cases with 35.4 to 40.0 kg/m” BMI had 7 out of 13 cases with elevated ALT and
BMI above 40 Kg/m” had-4 out of 5 cases in ALT elevated range as shown in fablI€ figure 4.

[Table 1: Male and female population of Obese individuals

Total No. Total No. Total no.
Parameter of of of
Obesity cases Overweight cases Cases
Over All 148 152 300
Males 77 82 159
Females 71 70 141

In females 16 out of 52 cases had elevated ALT having BMI in range of 30.0 to 35.0 kg/m? and 36
cases falls in normal range of ALT. cases with BMI 35.1 to 40.0 kg/m? had 5 out of 14 cases with




elevated ALT and BMI above 40 Kg/m? had 2 out of 4 cases in ALT elevated range.
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Figure 1: Male and female population of Obese individuals
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Fig. 2: Frequency of ALT Level in Obese Male

[Table 3: Frequency of ALT level in Obese Female




Parameter Elevated Normal Total

Female 24 (33.8%) 48 (66.2%) 71

ALT LEVEL IN OBESE FEMALE

ELEVATED MORMAL TOTAL

Dbese Female

Obese Male (BMI Wise Distribution)

Elevated ALT 19 (32.2%) 7 (53.8%) 4 (80.0%)

Normal ALT 40 (67.8%) 6 (46.2%) 1 (20.0%)

Figure 4: Frequency of ALT level in Obese Male (BMI Wise Distribution)



[Table 5: Frequency of ALT level in Obese Female (BMI Wise Distribution)

Parameter 30.0 to 35.0 kg/m? | 35.1 t0 40.0 kg/m? | Above 40.0 kg/m?
Elevated ALT 16 (30.7%) 5 (35.7%) 2 (50.0%)
Normal ALT 36 (69.2%) 9 (64.3%) 2 (50:0%)
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Figure 5: Frequency of ALT level in Obese Female (BMI Wise Distribution

DISCUSSION
Obesity is a condition-of energy imbalance between intake and expenditure[7]. Human obesity is one of

the oldest reported:health disorders and can be traced as early as 25,000 years[10]. Each year, more than
2.5 milliondeaths are linked to obesity[13]. Pakistan is ranked 9" among 188 countries in carrying obese
population[65]. Data from the National Health Survey of Pakistan for 1990-1994 discovered frequency
of obesity in 25-44-year-old (9 % males, 14 % females) in rural areas and (22 % males, 37 % females)
in urban areas. For 45-64-year-olds, prevalence was greater (11 % males, 19 % females) in rural areas
and (23 % males, 40 % females) in urban areas respectively.

In the present study, a total of 300 fat peoples were observed, out of which 148 (49.30%) are obese

(77 males and 71 females). ALT level was assessed in the serum of all obese people. Elevation of
ALT level in serum were found more in male cases than female. About 46.0% of total male patients
show elevated Alt and 32.4% of total female cases are ALT elevated. BMI distribution shows that
elevated ALT level is more in patients with BMI more than 40.0 kg/m? followed by low
percentage is found in cases having BMI ranges to 35.1 kg/m® to 40.0 kg/m? and least number of

cases with elevated serum ALT are reported with 30.0 kg/m? to 35.0 Kg/m? BMI. Percentage of



ALT elevated cases are more in more obese patients.

In contrast to our study,[66] reported that in both sex, the percentage increase in the geometric
mean of liver enzyme activity of the obese subjects (BMI greater than 30 kg/m?) compared with
that of the normal subjects (BMI less than or equal to 25 kg/m?). Our observations demonstrate a
similar relation between BMI and ALT activity. Another study by [63], found that three liver
enzymes (ALT, AST and GGT) showed marked increases in mean levels with increasing body
mass index (BMI). The prevalence of increased ALT values in obese subjects (BMI greater than or
equal to 31 kg/m2) was more than eight times that in those with normal weight (BMI less than or
equal to 25 kg/m2), even after allowing for the confounding effect of alcohol consumption. They
also mentioned that levels of liver enzymes (ALT, AST and GGT) were positively correlated with
levels of alcohol consumption. Decreasing levels of physical activity were also associated: with
increases in mean ALT and GGT levels. Cigarette smoking showed only a weak effect on ALT and
AST. No other such study was found related to obesity and ALT or liver enzymes.

Study by[67], found that with the rise in ALT, a significant decrease in:insulin sensitivity. Fasting
proinsulin and insulin rose significantly with rising ALT and. GGT elevations. They also reported
that 48 % of subjects with fatty liver had abnormal ALT levels. ALT with relation to alcohol
consumption was studied by [63] and reported that there were no.changes of clinical significance in
AST or ALT activities with smoking while show positive.correlation with alcohol consumption. In
a univariate analysis by[68], men with ALT inthe-top quartile (ALT >29 units/l) had an elevated
risk for diabetes versus those in the bottom quartile (<17 units/l).

Relation between liver enzymes,” CRP_ and. bilirubin with metabolic syndrome and other
measurement was studied by.[69]found that subjects with metabolic syndrome had significantly
elevated concentrations of AST, ALT and ALK. Those who developed metabolic syndrome also
had higher concentrations of ALT and ALK and lower levels of the AST-to-ALT ratio. ALT, ALK,
bilirubin and CRP showed positive correlations and the AST to- ALT ratio inverse correlations,
with anthropometric measures, fasting glucose, insulin, and triglyceride and inverse correlations
with HDL. The:magnitude of these associations was strongest for ALT, especially those for waist
circumference, fasting'glucose and fasting insulin and ALK were inversely correlated with alcohol
consumption. The results were similar in ex alcohol consumers. After adjustment for age, sex,
clinical center; ethnicity, and alcohol intake, the natural logs of ALT, the AST-to- ALT ratio, ALK
and CRP were significantly associated with 5-year risk of incident metabolic syndrome.
CONCLUSION

As described above about 35 (46%) male patients show rise in ALT and 42 (54%) are with normal
ALT level. In females about, 23 (32.4%) cases are ALT elevated while 48 (77.6%) are normal.
BMI shows the increase in percentage of ALT elevated cases. In males 19 out of 59 cases had
elevated ALT having BMI in range of 30.0 to 35.0 kg/m® and 40 cases falls in normal range of
ALT. Cases with 35.1 to 40.0 kg/m? BMI had 7 out of 13 cases with elevated ALT and BMI above



40 Kg/m? had 4 out of 5 cases in ALT elevated range. It is concluded that ALT elevated cases are

more in more obese patients as correlating the elevated ALT levels with obese subject both male

and female.
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