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ABSTRACT 

 

NAFLD is a complex metabolic condition in which excessive fat gets accumulated in the liver of 

patients in absence of immoderate alcohol consumption. The increased fat content of the liver 

correlates positively with the insulin resistance that characterizes metabolic syndrome. Adipokines are 

hormones secreted by visceral adipose tissue which are implicated in development of obesity and 

pathogenesis of Insulin resistance (IR). Recently, there is great enthusiasm in studying their potential 

role in the pathogenesis of NAFLD. The aim of this study was to determine the validity of adiponectin 

(non-invasive parameter) for Non-alcoholic fatty liver disease and to investigate the correlation 

between serum levels of this adipokine and liver enzymes in patients with Non-alcoholic fatty liver 

disease in Indian population. 84 USG proven NAFLD subjects and 84 healthy non-obese age and 

gender matched controls were studied. Serum concentrations of ALT, AST, GGT, ALP and 

Adiponectin levels were assessed. The study showed that serum adiponectin is statistically 

significantly lower in patients with NAFLD than in control group. Serum adiponectin and liver 

enzymes were significantly inversely correlated in NAFLD subjects. Hence, it is concluded that in 

addition to liver enzymes, adiponectin (non invasive parameter) can also be used as diagnostic 

measure for NAFLD subjects. 
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INTRODUCTION 

NAFLD is defined as the accumula-

tion of excessive fat in the liver of patients 

without history of alcohol abuse or other 

causes of hepatic steatosis. 
(1)

 The majority 

of patients with NAFLD are obese or even 

morbidly obese and have accompanying 

insulin resistance that plays a central role in 

the metabolic syndrome.  

Adiponectin is a plasma protein 

secreted mainly by adipocytes. 
(2,3)

 It 

improves hepatic and peripheral insulin 

sensitivity 
(4,5)

 and has anti-inflammatory, 

antilipogenic and antiatherogenic properties. 
(6)

 It also protects hepatocytes from 

triglyceride accumulation. 
(5,7)

 Previous 

studies have suggested role of 

adipohormones (adiponectin, resistin, leptin, 

etc.) in pathogenesis of NAFLD and its 

progression to NASH through their 

metabolic and pro or anti-inflammatory 

activity. 
(6,8)

 Its secretion is found to be 

decreased in obesity, insulin resistance, type 

2 diabetes mellitus and other conditions 

associated with metabolic syndrome. 
(6)

 

Recent data have shown hypo-

adiponectinemia in patients with NASH. 
(2,3)

 

NAFLD is characterized by mild to 

moderate increase in aspartate transaminase 

(AST), alanine transaminase (ALT), or both. 

Aminotransferase levels may be elevated 

two to four times over the upper limit of 

normal, 
(9)

 with ALT being higher than 

AST, in contrast to alcoholic steatohepatitis. 

However, in the absence of advanced 

disease, routine liver function tests are 

either normal or typically show only mild 

elevations in aminotransferase levels, with 
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alkaline phosphatase (ALP) and gamma-

glutamyl transferase (GGT) levels 1.5 to 3 

times the upper limit of normal. 
(10)

 

Therefore, the present study was 

undertaken to determine the validity of 

adiponectin (non-invasive parameter) for 

Non-alcoholic fatty liver disease and to 

investigate the correlation between serum 

levels of this adipokine and liver function 

tests in subjects with Non-alcoholic fatty 

liver disease. 

 

MATERIALS & METHODS  

In this observational study, 84 USG 

proven NAFLD subjects and 84 healthy 

non-obese age and gender matched controls 

were enrolled. Diagnosis of NAFLD was 

based on presence of persistently elevated 

aminotransferase levels and USG finding of 

bright liver according to the criteria 

accepted by the American Gastroenterology 

association.  

Patients with Inflammatory diseases, 

viral hepatitis and autoimmune hepatitis, 

Haemochromatosis, Wilson’s disease were 

excluded. Patients with daily alcohol intake 

exceeding 20g/day and patients having BMI 

< 25Kg/m
2 

and BMI > 35 Kg/m
2
 were also 

excluded. Subjects using steroids, 

corticosteroids, oral contraceptives and 

lipid-lowering agents were also excluded 

from the study. An informed consent was 

obtained from all the participants prior to 

enrolment. 

All subjects included in the study 

were subjected to detailed history taking, 

complete clinical examination including 

anthropometric evaluation (weight, height, 

body mass index (BMI). Laboratory 

investigations included liver function tests 

i.e. ALT, AST, GGT and ALP. Serum 

Adiponectin levels were measured using the 

ELISA technique.  

Statistical Analysis
 

Data were recorded in a predesigned 

performa as mean±SD. Comparison of 

physical and biochemical parameters 

between NAFLD subjects and Healthy 

controls were performed using student t-test 

and statistical significance was seen by p 

value <0.05. The association between serum 

liver enzymes and adipokines were 

examined using correlation coefficient (r).  

 

RESULT 

The study was undertaken in two 

groups viz group-I and group-II i.e. 84 

normal healthy controls and 84 NAFLD 

subjects respectively. The anthropometric 

parameters viz, BMI mean ± SD in kg/m
2
 in 

the group-I and group-II was (22.98 ± 5.03), 

(30.01±3.01) respectively. The mean serum 

ALT level and serum AST levels were 

found to be significantly high in NAFLD 

subjects (group-II) as compared to healthy 

controls (group-I) (p < 0.0001). A similar 

trend was observed in mean serum GGT 

level and serum ALP level [Table 1]. The 

mean serum adiponectin level in NAFLD 

subjects (6.07 ± 1.85 µg/ml) is found lower 

than healthy controls (9.59 ± 2.08 µg/ml; 

p<0.0001) [Table 1]. A negative correlation 

was found between serum adiponectin level 

and liver enzymes viz ALT (r = - 0.60), 

AST (r = -0.60), GGT (r = -0.54) and ALP 

(r = -0.62) (in NAFLD subjects) [Fig. 1-4]. 

 
Table 1: Anthropometric and Biochemical parameters of NAFLD subjects and Healthy subjects 

Parameters GROUP I 

Healthy Subjects 

Mean ± SD 

(n=84) 

GROUP II 

NAFLD subjects 

Mean ± SD 

(n=84) 

AGE (Years) 48.46 ± 8.42 49.42 ± 9.05 

BMI (Kg/m2) 22.98 ± 5.03 30.01 ± 3.01 

Alanine aminotransferase (U/L) 33.58 ± 3.47 69.34 ±7.27 

Aspartate aminotransferase (U/L) 25.98 ± 6.57 42.58 ± 5.04 

Gamma-Glutamyl Transferase (U/L) 24.41 ± 6.65 37.53 ± 17.22 

Alkaline phosphatase (U/L) 121.26 ± 19.54 165.75 ± 29.24 

S. Adiponectin (µg/ml) 9.59 ± 2.08 6.07 ±1.85 
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DISCUSSION 

Several studies have demonstrated 

the association between 

hypoadiponectinemia and NAFLD. Our 

finding is in accordance with recent report 

by Gad H. 2018, 
(11)

 Jamali et al. 2016, 
(12)

 

Amin MA et al. 2015 
(13)

 who reported 

lower adiponectin level in patients with 

NAFLD than in control group. And this 

reduction was associated with insulin 

resistance. The strong association between 

insulin resistance and NAFLD has been 

extensively demonstrated. Gad H. 2018, 
(11)

 

Pagano et al. 2005, 
(14)

 Bugianesi et al. 

(2005) 
(15)

 revealed that fasting serum 

insulin and insulin resistance levels (HOMA 

test) were significantly higher in NAFLD 

subjects as compared to control group. 

It is assumed that adiponectin might 

be able to preserve hepatic function by 

preventing the accumulation of lipids in 

hepatocytes. The possible mechanism could 

be through the activation of AMPK by 

adiponectin. Activation of AMPK is brought 

by the binding of APPL1 (Adaptor protein, 

phosphotyrosine interaction, PH domain and 

leucine zipper containing 1) to both adipoR1 

and adipoR2 which causes its 

phosphorylation. 
(16,17)

  

AMPK activation reduces lipid 

synthesis by decreasing the activity of acetyl 

coenzyme A carboxylase (ACC). AMPK 

activation also enhances fatty acid oxidation 

by blocking the production of malonyl-CoA 

which allosterically inhibits carnitine 

palmitoyl transferase 1, the rate-limiting 

enzyme in fatty acid oxidation. In addition, 

activation of AMPK downregulates the 

expression of sterol regulatory element-

binding protein 1c (SREB- P1c) which in 

turn results in downregulation of genes 

involved in lipogenesis i.e. ACC, fatty acid 

synthase, and glycerol-3-phosphate 

acyltransferase and hence regulates 

cholesterol and lipid synthesis. 
(18)

  

Further, adiponectin also stimulate 

PPAR-α which controls the transcription of 

a panel of genes encoding fatty acid 

oxidation. 
(19)

 Therefore, adiponectin-

mediated signaling pathways lead to 

enhanced fat oxidation and reduced lipid 

synthesis thereby preventing accumulation 

of lipids in liver. 

Previous studies have shown that 

serum adiponectin levels paradoxically 

decreases with the onset of obesity while 

weight loss induces adiponectin production. 
(20)

 In the present study as the subjects were 

also overweight /obese therefore decrease in 

serum adiponectin level in NAFLD subjects 

might be due to obesity. 

In this study, Serum adiponectin and 

liver enzymes were significantly inversely 

correlated in NAFLD subjects. Similar to 

this present study, Mohamed et al. (2014) 

demonstrated a weak negative correlation 

between adiponectin and the liver enzymes. 
(21)

 Kim SG et al. (2005) found inverse 

correlation of adiponectin with serum ALT 

and GGT levels before and after adjustment 

for age, BMI & HOMA value whereas no 

correlation was observed between AST, 

ALP and adiponectin level. 
(22)

 A study by 

Sargin et al. (2005) conducted on 35 non-

diabetic patients with NAFLD also found a 

significant correlation between adiponectin 

and liver function tests. Therefore, it is 

suggested that adiponectin has a greater role 

in maintenance of liver integrity. 
(23)

 

 

CONCLUSION 

Serum adiponectin is statistically 

significantly lower in patients with NAFLD 

and is significantly associated with liver 

enzymes. Hence, in addition to liver 

enzymes, adiponectin can also be used as 

diagnostic measure as well as therapeutic 

target for NAFLD subjects. Further studies 

are needed as it might become an 

independent non invasive parameter for 

early diagnosis of NAFLD. 
 

REFERENCES 

1. Fazel Y, Koenig AB, Sayiner M, 

Goodman ZD, Younossi ZM. 

Epidemiology and natural history of non-

alcoholic fatty liver disease. Metabolism. 

2016; 65: 1017-1025. 

2. Musso G, Gambino R, Durazzo M. 

Adipokines in NASH: postprandial lipid 

metabolism as a link between adiponectin 



Charu Gunjal et.al. Relationship of adiponectin with liver enzymes in NAFLD subjects 

                                International Journal of Health Sciences and Research (www.ijhsr.org)  119 

Vol.10; Issue: 5; May 2020 

and liver disease. Hepatology. 2005; 

42(5): 1175-1183. 

3. Hui JM, Hodge A, Farrell GC, Kench JG, 

Kriketos A, George J. Beyond insulin 

resistance in NASH: TNF-α or 

adiponectin. Hepatology. 2004; 40: 46-54. 

4. Tilg H, Moschen AR. Role of adiponectin 

and PBEF/visfatin as regulators of 

inflammation: involvement in obesity 

associated diseases. Clin Sci. 2008; 114: 

275-288. 

5. Tsochatzis E, Papatheodoridis GV, 

Archimandritis AJ. The evolving role of 

leptin and adiponectin in chronic liver 

diseases. Am J Gastroenterol. 2006; 101: 

2629-2640. 

6. Krawczyk K, Szczesniak P, Kumor A, 

Jasinska A, Omulecka A, Pietruczuk M, 

Orszulak-Michalak D, Sporny S, Malecka 

E-Panas. Adipohormones as prognostic 

markers in patients with nonalcoholic 

steatohepatitis (NASH). Journal of 

Physiology and Pharmacology. 2009; 60: 

71-75. 

7. Rector RS, Thyfault JP, Wei Y, Ibdah JA. 

Non-alcoholic fatty liver disease and the 

metabolic syndrome: an update. World J 

Gastroenterol. 2008; 14(2): 185-192. 

8. Zografos TA, Liaskos Ch, Rigopoulou EI. 

Adiponectin: a new independent predictor 

of liver steatosis and response to IFN-α 

treatment in chronic hepatitis C. Am J 

Gastroenterol. 2008; 103: 605-614. 

9. Fracanzani AL, Valenti L, Bugianesi E. 

Risk of severe liver disease in 

nonalcoholic fatty liver disease with 

normal aminotransferase levels: A role for 

insulin resistance and diabetes. 

Hepatology. 2008; 48(3): 792-798. 

10. MG Neuman, LB Cohen, RM Nanau. 

Biomarkers in nonalcoholic fatty liver 

disease. Can J Gastroenterol Hepatol. 

2014; 28(11): 607-618. 

11. Gad H. Study of plasma adiponectin and 

insulin resistance in subjects with non-

alcoholic fatty liver disease. Arch Gen 

Intern Med. 2018; 2(3):23-26 

12. Jamali R, Razavizade M, Arj A, Aarabi 

MH. Prediction of Nonalcoholic Fatty 

Liver Disease via a Novel Panel of Serum 

Adipokines. Medicine journal. 2016; 95: 

1-8. 

13. Mona A Amin, Khadiga Ashmawi, Olfat 

Shakr, Shrouk Mussa, Rasha M Abdel 

Samie and Ahmed Hamdy. Serum 

Adipokines in Patients with Non-alcoholic 

Fatty Liver Disease - Is there a Role for 

Predicting the Severity of Liver Disease. 

Internal Medicine. 2015; 5(2): 2-10.  

14. Pagano C, Soardo G, Esposito W, Fallo F, 

Basan. Plasma adiponectin is decreased in 

nonalcoholic fatty liver disease. Eur J 

Endocrinol. 2005; 152: 113-118. 

15. Bugianesi E, Pagotto U, Manini R, Vanni 

E, Gastaldelli A, de Iasio R, Gentilcore E, 

Natale S, Cassader M, Rizzetto M, 

Pasquali R, Marchesini G. Plasma 

Adiponectin in Nonalcoholic Fatty Liver 

Is Related to Hepatic Insulin Resistance 

and Hepatic Fat Content, Not to Liver 

Disease Severity. The Journal of Clinical 

Endocrinology & Metabolism. 2005; 90 

(6): 3498–3504. 

16. Gu W, Li Y. The therapeutic potential of 

the adiponectin pathway. BioDrugs. 2012; 

26: 1-8. 

17. Cleasby ME, Lau Q, Polkinghorne E, 

Patel SA, Leslie SJ, Turner N, Cooney GJ, 

Xu A, Kraegen EW. The adaptor protein 

APPL1 increases glycogen accumulation 

in rat skeletal muscle through activation of 

the PI3-kinase signalling pathway. J 

Endocrinol. 2011; 210: 81-92. 

18. Carmine Finelli, Giovanni Tarantino. 

What is the role of adiponectin in obesity 

related non-alcoholic fatty liver disease. 

World J Gastroenterol. 2013; 19(6): 802-

812. 

19. You M, Rogers CQ. Adiponectin: a key 

adipokine in alcoholic fatty liver. Exp 

Biol Med. 2009; 234: 850-859. 

20. Moschen AR, Molnar C, Geiger S, 

Graziadei I, Ebenbichler CF, Weiss H. 

Anti-inflammatory effects of excessive 

weight loss: potent suppression of adipose 

interleukin 6 and tumour necrosis factor 

alpha expression. Gut. 2010; 59: 1259-

1264. 

21. Mohamed AA, Shousha W Gh, Shaker O, 

Mohamed ME, Ibrahim EMA. Role of 

serum adiponectin, IL-6, and hs-CRP in 

non-alcoholic fatty liver Egyptian 

patients. International Journal of 



Charu Gunjal et.al. Relationship of adiponectin with liver enzymes in NAFLD subjects 

                                International Journal of Health Sciences and Research (www.ijhsr.org)  120 

Vol.10; Issue: 5; May 2020 

Biochemistry Research and Review. 2014; 

4: 493-504. 

22. S G Kim, H Y Kim, J A Seo, K W Lee, J 

H Oh, N H Kim, K M Choi, S H Baik and 

D S Choi. Relationship between serum 

adiponectin concentration, pulse wave 

velocity and nonalcoholic fatty liver 

disease. European Journal of 

Endocrinology. 2005; 152: 225–231. 

23. Sargin H, Sargin M, Gozu H, Orcun A, 

Baloglu G, Ozisik M, Seker M, Uygur-

Bayramicli O. Is adiponectin level a 

predictor of nonalcoholic fatty liver 

disease in nondiabetic male patients. 

World J Gastroenterol. 2005; 11(37): 

5874-5877. 

 

How to cite this article: Gunjal C, Sharma A, 

Kaushik GG et.al. Relationship of adiponectin 

with liver enzymes in NAFLD subjects. Int J 

Health Sci Res. 2020; 10(5):115-120. 

 

****** 

 


