
INTRODUCTION

Non-Alcoholic Fatty Liver Disease (NAFLD)
is becoming the preferred term, and it refers to
a wide spectrum of liver damage, ranging from
simple steatosis to steato-hepatitis, advanced
fibrosis and cirrhosis. NAFLD affects 10 to 24%
of general population in various countries. The
prevalence increases to 57.5% 1 to 74% 2,3 in
obese persons.

Non-Alcoholic Fatty Liver Disease affects
2.6% of children 4 and 22.5% 4 to 52.8% 5 of
obese children. The prevalence of type 2 dia-
betes varied between 10 and 75% and the
prevalence of hyperlipidemia varied between
20 and 92 percent 6-8.

Fatty liver is defined as fat, largely triglycer-
ide exceeding 5% of the liver weight. It is caused
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ALT (p<0.05), AST (p<0.01) and direct bilirubin (p<0.01) were significantly decreased after 6 weeks
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(p<0.05) decreased but mean HDLc and serum globulin were significantly (p<0.001) increased after
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lipids and LFT profile.
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by a failure of normal hepatic fat metabolism,
due to a defect either within the hepatocytes
or in the delivery of lipid from the liver cells.
When the fat content in the liver is obese 10%,
fat begins to appear in many hepatocytes. When
the amount of fat exceeds 30% of the weight,
almost all of the hepatocytes contain a large
drop of fat. The amount of fat can be roughly
estimated by how much of the acinus has fat
laden hepatocytes; the involvement is charac-
terized as mild for the pervienular third only,
moderate for two-thirds, and severe for the
entire acinus 9.

The degree of fatty liver correlates with the
increase in body weight 10. Some investigators
have reported that fatty liver in obese patients
progresses to liver cirrhosis 6,11,12.

In the present study in a clinical trial study
(before and after) we evaluate the effect of re-
stricted diet in obese patients with NAFLD.

SUBJECT AND METHODS

Subjects:Forty Non-Alcoholic Fatty Liver Dis-
ease (NAFLD) patients (15 men and 25
women) with mean age 45.8±7.6 years and
BMI > 25 kg/m2 were selected among the pa-
tient referred to gastroenterology clinic of
Motahary Center. Patients with a history of
alcohol consumption, drug abuse, acute or
chronic liver disease or transfusion or hepati-
tis were excluded. The selected patients dem-
onstrated normal renal function, and no evi-
dence of heart or lung diseases. Fatty liver were
diagnosis by ultrasonography by the same phy-
sician at the baseline and 6 weeks after low
fat, low calorie diet intake. The diet contains
12-15% protein, 25-30% fat and 55-60% car-
bohydrate. Calorie requirement of each patient
with respect of age, sex, height and ideal body
weight were measured by and for weight re-
duction 500-1000 cal / day less than energy
requirement were calculated. Exercise included
walking recommended for each patient 30 min
or one hour per day.
Measurements: At the clinic, 5ml of fasting
venous blood sample were taken for measur-
ing LFT before and after low fat low calorie
diet. Laboratory tests included plasma

ASpartate amino-Transferase (AST), ALanine
amino-Transferase (ALT), Total Protein (TP),
Albumin (Alb), Total Cholesterol (TC), Tri-
Glyceride (TG), LDLc, HDLc and Fasting Blood
Glucose (FBS) were examined before and after
restricted diet. All laboratory analyses were
performed by standard clinical
laboratories.Body weight and height were
measured at the baseline and 6 weeks after
restricted diet and BMI was calculated.
Statistical analysis: The Statistical Package for
Social Sciences (SPSS) was used for statistical
analysis.The results were analyzed by
student’s-t test. Correlations were calculated
using the pearson correlation coefficient. Prob-
ability values below 0.05 were considered sig-
nificant. Data are presented as the mean ± stan-
dard deviation.

RESULTS

Forty NAFLD patients (15 men and 25
women) with mean age 45.8 ± 7.6 years were
received low fat low calorie diet for 6 weeks.
Table- I shows that the mean value of body
weight and BMI were significantly (p<0.001)
decreased after dietary-restriction for 6 weeks
compared to the baseline.

The mean value of total cholesterol (p<0.016),
LDLc (p<0.001) and FBS (p<0.04) were also
significantly decreased but the mean value of
HDLc (p<0.001) was significantly increased
after 6 weeks dietary restriction compared to
the baseline. No significant change was found
in the mean value of serum triglyceride.

As shown in Table- II, the mean value of se-
rum Alkaline Phosphatase (AP), AST, ALT,
serum direct bilirubin and serum globulin sig-
nificantly decreased after 6 weeks dietary re-
striction compared to the baseline. The mean
value of serum total bilirubin, albumin and to-
tal protein  showed  no significant change com-
pared to the baseline observed.

DISCUSSION

The results of the present study show that
restricted diet had beneficial effect in obese
patient with NAFLD: the mean value of body
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weight, BMI, serum Alkaline Phosphatase
(AP), AST, ALT, serum direct bilurbin and se-
rum globulin  significantly decreased after diet
therapy. Our results were  similar to other stud-
ies 13-16. Our results also indicate that the mean
value of serum Tc, LDLc and FBS were signifi-
cantly decrease and HDLc was significantly
increased after diet therapy which was simi-
lar to the Veno T et al study 16. Improvement
in liver test result is almost universal in obese
adults 3 after weight reduction. The degree of
fatty infiltration usually decreases with weight
loss in most patients 3.

Since the actual mechanisms are still being
worked out, a net retention of lipids within
hepatocytes, mostly in the form of triglycerides,
is responsible for the development of NAFLD.
The primary metabolic abnormalities leading
to lipid accumulation are not well understood,

but they could consist of alterations in the path-
ways of uptake, synthesis, degradation, or se-
cretion in hepatic lipid metabolism resulting
from insulin resistance.

Insulin resistance owing to inhibition of tu-
mor necrosis factor-a (TNF-a)   leads to the ac-
cumulation of fat in hepatocytes by two main
mechanisms: Lipolysis, which increases
circulting fatty acids and hyper insulinemia.
Increased uptake of fatty acids by hepatocytes
leads to mitochondrial  -oxidation overload,
with the consequent accumulation of fatty ac-
ids within hepatocytes. Hyperinsulinemia re-
sulting from insulin resistance increases the
synthesis of fatty acids in hepatocytes by in-
creasing glycolysis and favors the accumula-
tion of triglycerides within hepatocytes by de-
creasing hepatic production of apolipoprotein
B-100 17. Since weight reduction leads to de-

Table-I: Anthropometric and biochemical characteristic of NAFLD patient
before and after low fat low calorie diet

Base line 6 weeks dietary treatment p-value
(mean±SD) (mean±SD)

Age (y) 45.78±7.6 - -
Height (cm) 162.85±7.4 - -
Weight (kg) 79.26±9.149 76.762±8.57 <0.001
BMI (kg/m2) 29.93±3.2 28.99±2.86 <0.001
Total cholesterol (mg/dl) 225.32±63.23 203.8±39.174 0.016
LDLc (mg/dl) 130.43±29.11 108.29±29.5 <0.0001
HDLc (mg/dl) 41.425±11.42 51±11.44 <0.0001
Triglyceride (mg/dl) 236.8±143.41 20.9±27.5 0.142
Fasting plasma glucose (mg/dl) 146.3±89.38 125.825±57.41 0.041

*significant , p-value <0.05

Table-II: Liver biochemistry of NAFLD patients
before and after low fat, low calorie diet

Hepatic tests Base line 6 weeks dietary treatment p-value
(mean±SD) (mean±SD)

Serum alkaline phosphatase (U/L) 192.5±55.43 174.22±50.27 0.027
Serum aspartate amino transferase (AST) (U/L) 29±10.568 22.32±9.452 0.004
Serum alanine amino-transferase (ALT) (U/L) 38.625±21.392 23.65±11.95 0.0001
Serum total bilirubin (mg/dl) 0.7158±0.2952 0.6243±0.332 0.130
Serum direct bilirubin (mg/dl) 0.2712±0.1682 0.2±0.087 0.019
Serum albumin (g/dl) 4.557±0.373 4.46±0.707 0.483
Serum total protein (g/dl) 7.68±0.561 7.86±0.744 0.195
Serum globulin (g/dl) 1.485±0.247 1.387±0.397 0.043
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crease in TNF-a and other factors it may im-
prove the liver disease.

As regards the cause of extracellular matrix
deposition in liver tissue, the hepatic sinusoi-
dal lumens are narrowed by swollen hepato-
cytes containing fat droplets and abundant
enlarged endoplasmic reticula in their cyto-
plasm, and the hepatic sinusoidal microcircu-
lation is impaired. Consequently, ischemia oc-
curs in the perivenular or intralobular spaces,
and hepatic fibrogenesis appears to be en-
hanced by ischemia, which may lead to liver
cirrhosis 16.

CONCLUSION

Diet therapy can decrease body weight, Body
Mass Index (BMI) and liver biochemical abnor-
malities and  therefore may help to improve
Non-Alcoholic Fatty Liver Disease (NAFLD).

Acknowledgment:This study was supported by
grant No.1718 from Research Council of Shiraz
University of Medical Sciences. The authors
wish to thank vice-chancellor for research af-
fairs.

REFERENCES

1. Nomura H, Kashiwagi S. Prevalence of fatty liver in a
general population of Okinawa, Japan. JPN J Med 1988;
27: 142-9.

2. Bellentani S, Saccoccio G. Prevalence of and risk fac-
tors for hepatic steatosis in northern Italy. Ann Intern
Med 2000; 132: 112-7.

3. Luyckx FH, Desaire C. Liver abnormalities in severely
obese subjects: effect of drastic weight loss after
gastroplasty. Int J Obes Relat  Metab Disord 1998; 22:
222-6.

4. Tominaga k, Kurata JH Prevalence of fatty liver in
Japanese children and relationship to obesity: an epi-
demiological ultrasonographic survey. Dig Dis Sci 1995;
40: 2002-9.

5. Franzese A, Vajro P Liver involvement in obese chil-
dren: ultra sonography and liver enzyme levels at di-
agnosis and during follow-up in an Italian population.
Dig Dis Sci 1997; 42: 1428-32.

6. Powell EE, Cooksley WG, et al.: The natural history of
nonalcoholic steatohepatitis: a follow-up study of forty-
two patients for up to 21 years. Hepatology 1990; 11:
74-80.

7. Matteoni CA, Younossi ZM, et al.: Nonalcoholic fatty
liver disease: a spectrum of clinical and pathological
severity. Gastroenterology 1999; 116: 1413-19.

8. Ratziu V, Giral P, et al.: Liver of fibrosis in overweight
patients. Gastroenterology 2000; 118: 1117-1123.

9. Schaffner F. Nonalcoholic fatty liver. In: Haufrich WS,
Schaffner F, Berk JE, eds. Gastroenterology, 5th edn.
Philadelphia: W.B. Saunders, 1995; 2246-54.

10. Wanless IR, Lentz JS. Fatty liver hepatitis
(steatohepatitis) and obesity: an autopsy study with
analysis of risk factors. Hepatology 1990; 12: 1106-10.

11. Ludwig J, Viggiano TR, et al.: Nonalcoholic
steatohepatitis. Mayo Clin Proc 1980; 55: 434-8.

12. Bacon BR, Farahrash MJ, et al.: Nonalcoholic
steatohepatitis: an expanded clinical entity. Gastroen-
terology 1994; 107: 1103-9.

13. Nomura F., Ohnishi K., et al.: Obesity-related nonal-
coholic fatty liver: CT features and follow-up studies
after low-calorie diet. Radiology 1987; 162: 845-7.

14. Palmer M., Schaffner F.: Effect of weight reduction on
hepatic abnormalities in over weight patients. Gastro-
enterology. 1990; 99: 1408-13.

15. Andersen T., Gluud C, et al.: Hepatic effects of dietary
weight los in morbidity obese subjects. J  Hepatology
1991; 12: 224-9.

16. Veno T, Sugawara H, et al.: Therapeutic effects of re-
stricted diet and exercise in obese patients with fatty
liver. J of Hepatology 1997; 27: 103-7.

17. Angulo P.: Nonalcoholic fatty liver disease. New Engl
J Med 2002; 346(16): 1221-31.

 Pak J Med Sci   2005   Vol. 21   No. 4     www.pjms.com.pk  475

Non-Alcoholic Fatty Liver Disease


