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The present study was designed to investigate the variations in lipid and lipoprotein cholesterol levels in
fatty liver with or without alcohol intake. The main factors responsible for developing fatty liver were
alcohol intake, type 2 diabetes mellitus, dyslipidemia and obesity. Fatty liver disease has been broadly
classified into alcoholic fatty liver disease (AFLD) and non-alcoholic fatty liver disease (NAFLD).
Extensive variations in lipid and lipoprotein cholesterol levels have been reported in fatty liver. It was
observed that serum total cholesterol, serum triglycerides (TG), LDL-cholesterol and VLDL-cholesterol
were increased and HDL-cholesterol was decreased in NAFLD and AFLD patients as compared to the
controls. It was observed that change in mean serum lipid and lipoprotein cholesterol levels in all the
groups of NAFLD when compared to each other were not significant (p>0.0001). All the subjects were
evaluated for serum total cholesterol, serum triglycerides, serum HDL-cholesterol, LDL-cholesterol and
VLDL-cholesterol.
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INTRODUCTION

Accumulation of abnormal quantity of lipids in the liver causes
fatty liver. Fatty liver is asymptomatic and the most common
condition assessed by ultrasonography at health checkups1.
Fatty liver disease based on etio-pathogenesis is divided into
alcoholic fatty liver disease (AFLD) and non-alcoholic fatty
liver disease (NAFLD) 2. AFLD is due to the consumption of
large amount of alcohol which leads to fat deposition within
liver cells due to toxic effects of alcohol and impaired lipid and
carbohydrate metabolism. Numerous studies have
demonstrated that obesity, type-2 diabetes, dyslipidemia,
hypertension, and insulin resistance are strongly associated
with  NAFLD3.

Fatty liver disease, whether it is AFLD or NAFLD,
encompasses a morphological spectrum consisting of hepatic
steatosis (fatty liver) and steatohepatitis that has the inherent
propensity to progress toward the development of cirrhosis and
hepatocellular carcinoma4. Accumulation of fat in the liver may
occur due to the excessive delivery of free fatty acids from the
peripheral tissues to the liver, increased endogenous synthesis
of triglycerides (TG), cholesterol esters and free fatty acids
(FFA) in the liver and decreased secretion of very low-density
lipoprotein (VLDL) that carries triglycerides from the liver5.

Nonalcoholic fatty liver disease (NAFLD) is progressively
diagnosed worldwide and is considered to be the most common
liver disorder  in Western countries, estimated to affect at least
one-quarter of the general population. The prevalence of fatty
liver is now 20–30% in Japan and other countries1. The
prevalence of NAFLD has increased over the last two decades
and it affects approximately 30% of adults in the United
States6.

In our study, serum mean levels of total cholesterol,
triglyceride and LDL-cholesterol in patients with non alcoholic
steatohepatitis (NASH) were significantly higher than those of
the control group and serum HDL-cholesterol level was less
than that of the control group. According to previous studies on
Asian people, fatty liver is more prominent in men. However,
in our study, the male-to-female ratio was almost equivalent.
However, ultrasound examination is by far the commonest way
of diagnosing NAFLD in clinical practice. Disturbances of
VLDL assembly in NAFLD could be causal to the
development of hepatic steatosis. Importantly, impaired VLDL
secretion also results in a lower number of circulating particles
that are large, triglyceride-rich, and highly atherogenic 7.

According to Rimm et al. (1999), consuming 30 g of alcohol
per day increases HDL cholesterol levels by 4 mg/dl, which in
turn is equivalent to an estimated 17% reduction in CHD risk8.
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LDL has recently attracted attention since small, dense LDL is
the most atherogenic subclass of LDL, and this subclass is
elevated in metabolic syndrome and fatty liver. Association of
fatty liver and small dense LDL concentration is now well
documented. All the risk factors of fatty liver are common in
north west punjabi population, having a rich life style
associated with fatty diet and chronic alcoholism. Hence it will
be interesting to investigate the variations in lipid and
lipoprotein cholesterol levels as predictors of developing fatty
liver disease (AFLD and NAFLD) in north west punjabi
population.

MATERIAL AND METHODS

The present study was undertaken in the Department of
Biochemistry in collaboration with Department of Radiology,
Govt., Medical College, Amritsar. It was a case control
randomized prospective study. A total of 200 subjects were
included in the present study. These subjects were divided into
3 groups:-

Group 1: Hundred (n=100) age and sex matched healthy
individuals were recruited as control from the general
population.

Group 2: 50 NAFLD Patients. The subjects in this group were
further stratified on the basis of risk factors of fatty liver
such as diabetes mellitus type 2, dyslipidemia and
obesity.

Group 3: 50 AFLD Patients. This group shall comprise of
patients with only alcoholic fatty liver disease (AFLD).

The Subjects suffering from other conditions that may alter the
lipid profile were excluded from the study such as thyroid
disorders, genetic disorders of lipid metabolism, tuberculosis,
coronary artery disease, malignancies, renal diseases or
subjects on hormone therapy and lipid lowering drugs etc.

The subjects included in the study were assessed for Serum
total cholesterol, Serum triglycerides, Serum HDL-C, LDL-C
and VLDL-C. A comparison of Serum total cholesterol, Serum
triglycerides, Serum HDL-C, LDL-C and VLDL-C was done in
patients of AFLD, NAFLD and normal healthy individuals.

Statistical analyses

The groups were individually compared by applying Students T
test and ANOVA test was applied to calculate significance of
difference in means of various parameters between the groups
included under NAFLD patients. MS-office 2010 was used to
perform the analysis.

Aims and Objectives

1. To investigate variations in lipid and lipoprotein
cholesterol levels in alcoholic fatty liver disease in
North West Punjabi Population.

2. To investigate variations in lipid and lipoprotein
cholesterol levels in non- alcoholic fatty liver disease
associated with diabetes mellitus type 2, obesity and
dyslipidemia in North West Punjabi Population.

3. To compare the level of difference in lipid and
lipoprotein cholesterol levels in AFLD and NAFLD in
the given population.

RESULT

Table – 1 shows comparison of total cholesterol and serum
triglycerides in normal individuals and patients suffering from
NAFLD and AFLD. It was observed that total cholesterol and
serum triglycerides were increased in NAFLD and AFLD
patients. The difference in the levels of total cholesterol and
triglycerides in group I and group II were significant
(p<0.0001) with the levels of total cholesterol and triglycerides
increased in group II (NAFLD). The difference in the levels of
total cholesterol and triglycerides in group I and group III were
significant (p<0.0001) with the levels of total cholesterol and
triglycerides increased in group III (AFLD). Whereas the
difference in the levels of total cholesterol and triglycerides in
group II and group III were not significant (p>0.0001).

As shown in the Table 3, out of 50 NAFLD patients, 19
subjects had Type-2 DM, 7 were obese and 17 were
dyslipidemic. Whereas, 2 subjects had only fatty liver without
any associated risk factor while 5 subjects had >1 risk factors.

Table – 4 shows comparison of serum total cholesterol and
serum triglycerides in patients suffering from NAFLD.
Statistical analysis revealed that the change in mean total
cholesterol and triglyceride levels in all the groups of NAFLD
were not significant (p>0.0001).

Table – 5 shows comparison of VLDL-C, LDL-C and HDL-C
in patients suffering from NAFLD. Statistical analysis revealed
that the change in mean serum VLDL-C, LDL-C and HDL-C
levels in all the groups of NAFLD were not significant
(p>0.0001).

DISCUSSION

Fatty liver disease (steatosis) is a build-up of excess fat in the
liver cells. Risk factors for fatty liver disease include
overweight and obesity, diabetes, hyperlipidemia and alcohol
consumption. Alcoholic fatty liver is.an early and reversible
consequence of excessive alcohol consumption. Often, as

Table 1 Variations in serum lipid levels in patients of
NAFLD, AFLD and normal healthy individuals

Group N
Total Cholesterol Triglycerides

Range Mean ± SD
( in mg% )

Range Mean ± SD
( in mg%)

Group-I
(Normal
subjects)

100 121-211 160.85±21.11 104-230 156.37±22.08

Group-II
(NAFLD)

50 105-278 185.02±37.29 128-402 195.74±49.84

Group-III
(AFLD)

50 130-272 183.36±27.79 124-470 212.74±56.90

T&P value

Gp I vs II
p<0.0001, HS

t= 5.0669
P<0.0001, HS

t= 6.7071

Gp I vs III
p<0.0001, HS

t= 5.5226
P<0.0001, HS

t= 8.7042

Gp II vs III
p>0.0001, NS

t= 0.2524
p>0.0001, NS

t= 1.5892
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people continue to drink heavily, they progress from fatty liver
to hepatitis to cirrhosis.

The association between alcohol intake and alcohol-induced
liver disease in humans is well known. The Italian Dionysos
study showed that alcohol is suspected to cause the 23% of all
cases of liver disease, with a dose-dependent increase in the
risk of developing liver disease (Bellentani et al., 1997).8

Fatty liver is a common histologic finding in human liver. It
affects 10% to 24% of the general population and is believed to
be a marker of risk of later chronic liver disease. Nonalcoholic
fatty liver disease (NAFLD) is the most common cause of liver
dysfunction, as determined by liver function testing, and it has
been estimated that, with increasing levels of obesity in the
United States, 20 million patients are affected9.

The liver is the main site of alcohol metabolism. Liver damage
occurs through several interrelated pathways.

Alcohol dehydrogenase and acetaldehyde dehydrogenase cause
the reduction of nicotinamide adenine dinucleotide (NAD) to

NADH (reduced form of NAD). The altered ratio of
NAD/NADH promotes fatty liver through the inhibition of
gluconeogenesis and fatty acid oxidation10. In the present
study, it was observed (Table 1) that the serum total cholesterol
and triglycerides were increased in NAFLD and AFLD patients
as compared to the controls.

The mean serum total cholesterol levels were 160.85±21.11,
185.02±37.29 and 183.36±27.79 mg% in normal healthy
individuals, NAFLD and AFLD patients. The mean serum
triglyceride levels were 156.37±22.08, 195.74±49.84 and
212.74±56.90 mg% in normal healthy individuals, NAFLD and
AFLD patients. The difference in the levels of total cholesterol
and triglycerides in group I and group II were significant
(p<0.0001) with the levels of total cholesterol and triglycerides
increased in group II. The difference in the levels of total
cholesterol and triglycerides in group I and group III were also
significant (p<0.0001) with the levels of total cholesterol and
triglycerides increased in group III. Whereas, the difference in
the levels of total cholesterol and triglycerides in group II and
group III were not significant (p>0.0001). In a study done by
Duseja A in 2010, it was observed that raised triglyceride level

Table 2 Variations in serum lipoprotein cholesterol levels in patients of NAFLD, AFLD and normal healthy individuals

Group N
VLDL-C LDL-C HDL-C

Range Mean±SD
( in mg% )

Range Mean±SD
( in mg%)

Range Mean±SD
( in mg%)

Group-I
Normal
Subjects

100 20.8-46 31.36±4.49 50.6-125.2 84.21±18.15 34-52 45.38±3.74

Group-II
(NAFLD)

50 25.6-80.4 39.14±9.97
22-201

106.47±34.66 28-52 40.02±5.41

Group-III
(AFLD)

50 24.8-94 42.71±11.25 40-172.8 99.60±24.58 29-52 41.04±6.11

T&P value

Gp I vs II
p<0.0001 HS

t= 6.5945
p<0.0001 HS

t= 5.1694
P<0.0001 HS

t= 7.0908

Gp I vs III
p<0.0001 HS

t= 8.8050
p<0.0001 HS

t= 4.3336
P<0.0001 HS

t= 5.3769

Gp II vsIII
p>0.0001 NS

t= 1.6793
p>0.0001 NS

t= 1.1433
p>0.0001 NS

t= 0.8838

Table 3 Distribution of subjects having non alcoholic
fatty liver diseases (NAFLD)

Subjects No of subjects
DM Type-2 19

Obese 7
Dyslipidemic 17

Patients having only Fatty Liver 2
Patients having > I risk factor 5

Table 4 Variations in serum lipid levels in NAFLD patients

Group N
Total Cholesterol Triglycerides

Range Mean ± SD
( in mg% )

Range Mean ± SD
( in mg%)

DM type - 2 19 135-278 187.57±40.10 162-402 209.52±61.25
Obese 07 148-242 189.57±29.35 140-210 172.5±26.49

Dyslipidemic 17 105-236 172.82±34.34 155-252 188.76±28.81
Patients having only fatty liver 02 154-168 161±9.89 128-146 137±12.72

Patients with > 1 risk factor 05 186-278 220±35.37 162-330 222±68.77

ANOVA
F= 1.9506,

P=0.1185 NS
F= 2.0063,

P= 0.1097 NS

Table 5 Variations in VLDL-C, LDL-C AND HDL-C levels in NAFLD patients

Group N
VLDL-C LDL-C HDL-C

Range Mean±SD
( in mg% )

Range Mean±SD
( in mg%)

Range Mean±SD
( in mg%)

DM type - 2 19 32-80.4 41.90±12.25 56.2-201 106.2±39.15 29-52 41.05±5.79
Obese 07 28-42 34.5±5.29 65.8-159 112±31.16 36-47 40.5±3.88

Dyslipidemic 17 32-50.4 37.75±5.76 22-150.6 95.24±31.08 28-52 39.82±5.89
Patients having only fatty liver 02 25.6-29.2 27.4±2.54 89-100.8 94.9 ± 8.34 38-40 39±1.41

Patients with > 1 risk factor 05 32.4-66 44.32±13.82 107-175 139.48±24.56 32-44 36.2±4.91

ANOVA
F= 1.9911
P= 0.1121

F= 1.7681
P= 0.1520

F= 0.8137
P= 0.5232
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was found in 53% of the patients with non alcoholic fatty liver
disease11.

In the present study, it was observed (Table 2) that VLDL-C
and LDL-C were increased and HDL-C was decreased in
NAFLD and AFLD patients as compared to the controls. The
mean VLDL-C levels were 31.36±4.49, 39.14±9.97 and
42.71±11.25 mg% in normal healthy individuals, NAFLD and
AFLD patients. The mean LDL-C levels were 84.21±18.15,
106.47±34.66, 99.60±24.58 in normal healthy individuals,
NAFLD and AFLD patients. The mean HDL-C levels were
45.38±3.74, 40.02±5.41 and 41.04±6.11 mg% in normal
healthy individuals, NAFLD and AFLD patients. The
difference in the levels of VLDL-C, LDL-C and HDL-C in
group I and group II were significant (p<0.0001) with the
levels of VLDL-C and LDL-C increased and the levels of
HDL-C decreased in group II. The difference in the levels of
VLDL-C, LDL-C and HDL-C in group I and group III were
also significant (p<0.0001) with the levels of VLDL-C and
LDL-C increased and levels of HDL-C decreased in group III.
Whereas, the difference in the levels of VLDL-C, LDL-C and
HDL-C in group II and group III were not significant
(p>0.0001). Similar mean LDL cholesterol was reported by
Chawla Y et al in 200512.

Patients suffering from non alcoholic fatty liver disease
(NAFLD) were further segregated into 5 groups according to
the associated risk factors such as type-2 diabetes mellitus,
obesity and dyslipidemia. In the present study, as shown in the
(Table 3), 19 out of 50 non alcoholic fatty liver disease patients
had DM Type-2, 7 out of 50 non alcoholic fatty liver disease
patients were obese and 17 were dyslipidemic. Whereas, 2
subjects had only fatty liver without any associated risk factor
while, 5 subjects had >1 risk factors.

In the present study, it was observed (Table 4) that mean serum
total cholesterol level in patients of DFL was 187.57±40.10
mg%, whereas in patients of NAFLD associated with obesity it
was 189.57±29.35 mg% and in dyslipidemic NAFLD patients
it was 172.82±34.34 mg%. The mean serum total cholesterol
level in patients having only fatty liver was 161±9.89 mg%
whereas in patients of NAFLD with more than 1 risk factor it
was 220±35.37mg%. The mean serum triglyceride levels in
patients of DFL was found to be 209.52±61.25 mg%, whereas
in patients of NAFLD associated with obesity it was
172.5±26.49 mg% and in dyslipidemic NAFLD patients it was
188.76±28.81mg%. The mean serum triglyceride levels in
patients having only fatty liver was found to be 137±12.72
mg% whereas in patients of NAFLD with more than 1 risk
factor it was 222±68.77 mg%. Statistical analysis revealed that
the change in mean total cholesterol and triglyceride levels in
all the groups of NAFLD were not significant (p>0.0001).

In the present study, it was observed (Table 5) that mean
VLDL-C level in patients of DFL was found to be 41.90±12.25
mg%, whereas in patients of NAFLD associated with obesity it
was 34.5±5.29 mg% and in dyslipidemic NAFLD patients it
was 37.75±5.76 mg%. The mean VLDL-C level in patients
having only fatty liver was found to be 27.4±2.54 mg%
whereas in patients of NAFLD with more than 1 risk factor it

was 44.32±13.82 mg%. The mean LDL-C level in patients of
DFL was found to be 106.2±39.15 mg%, whereas in patients of
NAFLD associated with obesity it was 112±31.16 mg% and in
dyslipidemic NAFLD patients it was 95.24±31.08 mg%. The
mean LDL-C level in patients having only fatty liver was found
to be 94.9±8.34 mg% whereas in patients of NAFLD with more
than 1 risk factor it was 139.48±24.56 mg%. The mean HDL-C
level in patients of DFL was found to be 41.05±5.79 mg%,
whereas in patients of NAFLD associated with obesity it was
40.5±3.88 mg% and in dyslipidemic NAFLD patients it was
39.82±5.89 mg%. The mean HDL-C level in patients having
only fatty liver was found to be 39±1.41 mg% whereas in
patients of NAFLD with more than 1 risk factor it was
36.2±4.91 mg%.  Statistical analysis revealed that the change in
mean serum VLDL-C, LDL-C and HDL-C levels in all the
groups of NAFLD were not significant (p>0.0001).

CONCLUSIONS

Fatty liver was diagnosed in the patients by ultrasonographic
examination. It was observed that serum total cholesterol,
serum triglycerides, VLDL-C and LDL-C levels were increased
and HDL-C was decreased in NAFLD and AFLD patients as
compared to the controls. The difference in the levels of total
cholesterol, triglycerides, VLDL-C, LDL-C and HDL-C in
group I and group II were significant (p<0.0001) with the
levels of total cholesterol, triglycerides, VLDL-C and LDL-C
increased and HDL-C decreased in group II. The difference in
the levels of Total Cholesterol, Triglycerides, VLDL-C, LDL-C
and HDL-C in group I and group III were also significant
(p<0.0001) with the levels of total cholesterol, Serum
triglycerides, VLDL-C and LDL-C increased and HDL-C
decreased in group III. Whereas the difference in the levels of
total cholesterol, triglycerides, VLDL-C, LDL-C and HDL-C in
group II and group III were not significant (p>0.0001).

It was observed that change in mean serum lipid and
lipoprotein cholesterol levels in all the groups of NAFLD when
compared to each other were not significant (p>0.0001). In
NAFLD patients (n=50), 38 % patients had DM Type-2, 14 %
patients had obesity and 34% patients  had  dyslipidemia, 4%
patients had only fatty liver without any associated risk factor
and 10% patient had >1 risk factor.
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