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The product of the ob gene leptin was first identified and cloned
from rodent adipose tissue in 1994. It was pioneerly considered
to play a role in the regulation of the energy balance, as leptin
deficient ob/ob mice showed typical features of metabolic
syndrome (MS). Individuals that less responsive to the action of
leptin led to the concept of leptin resistance. Multiple biological
processes can promote leptin resistance and thus interfere with
related diseases [1]. Non-alcoholic fatty liver disease (NAFLD),
the hepatic manifestation of MS became world epidemics along
with other MS components such as diabetes, obesity, and leptin
resistance is indicated in the process [2].

Leptin can regulate the development of NAFLD indirectly, centrally
acting on multiple neurons through leptin receptors (LepR) in the
brain and involve in anorexigenic peptide expression, or directly
binding LepR in peripheral and implicated in a broad range of
physiological processes [3]. Quite number of studies revealed the
relationship between leptin and NAFLD, the anti-steatotic, anti-
inflammatory and anti-fibrogenic roles of leptin in NAFLD models
have been proved by experimental studies, whereas the data
from clinical studies in NAFLD patients are not that consistent [4].

Animal studies confirmed that circulating leptin level are in
proportional to body fat content, and NAFLD models usually
showed higher levels of leptin in comparison to the controls. In
view of clinical data derived from biopsy-proven NAFLD patients,
some authors reported higher leptin levels, whereas others
reported similar levels between NAFLD patients and healthy
controls. However, there is no study showed lower leptin levels in
NAFLD patients than controls up to now. Likewise, in some more
severe steatosis, inflammation and fibrosis grade patients and
progressive non-alcoholic steatohepatitis (NASH) patients, some
but not all cases showed higher leptin levels than the controls or
the mild stage patients [4].

Leptin acts through LepRs, which belong to the cytokine receptor
class | family. Regarding LepR, lower circulating LepRb, the
predominant subunit of LepR in NAFLD patients than controls
were reported [5]. The soluble LepR [sLepR), which is considered
as the carrier for leptin is also found to be decreased in NAFLD
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patients [6]. In both studies, the circulating LepR levels were
inversely correlated with leptin levels, indicating the possibility
that any positive or adverse consequences of the increasing
leptin. However, not all studies get the same conclusion, some
other investigators reported no association of sLepR levels
with NAFLD, while still others presented sLepR levels were
positively correlated with the stage of hepatic fibrosis [7, 8].
These controversial results might be attributed to differences in
populations (age, race, BMI, et al), inclusion criteria (staging and
grading of the disease, co-morbidity et al). Another important
issue is the complex in defining NASH, even if graded or staged
with the same histological system, it might be not reflect the
severity of disease, Furthermore, the levels of circulating leptin
can be affected by BMI, while the change of BMI is not that
consistent with the severity of NAFLD. Finally, leptin may act on
the liver through autocrine or paracrine, therefore, the levels of
circulating leptin may insufficiently reflect the diseases.

As for the leptin and leptin receptor gene expression evaluation
in NAFLD populations, a small size study that based on
immunohistochemistry technique has revealed higher hepatic
leptin expression in NAFLD patients [9], while another two studies
found no leptin gene expression in the liver[10, 11]. In a single
nucleotide polymorphisms (SNPs) network analysis study, carriers
of the G allele of patatin-like phospholipase domain-containing 3
(PNPLA3) SNP rs738409 showed lower peripheral LEP expression,
together with higher rates of hepatic steatosis compared with CC
genotype. Another SNP study showed GG homozygous showed
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73% higher hepatic fat content as compared with CC homozygous,
and also the risk of progressive inflammatory and fibrosis is also
significant increased [12]. Even these results are attracting,
the data need to be carefully interpreted, since the studies are
observational, no cause-effect mode can be established. On the
other hand, large sample size studies are deficient in SNP studies
because of the lack resource of getting liver tissues, the data
attained may not achieve statistical power.
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The aforementioned clinical data from cross-sectional studies
need to be cautiously interpreted, and the results may need
further verification. However, these preliminary studies indicate
leptin is an active player in the development of NAFLD, and
the change of leptin is differ in different stages of NAFLD, thus
clarifying the mechanism of leptin in NAFLD may help to guide
strategy making in phase treatment on NAFLD patients.

This article is available in: http://digestive-diseases.imedpub.com/



International Journal of Digestive Diseases

References

1

St-Pierre J, Tremblay ML (2012) Modulation of leptin resistance
by protein tyrosine phosphatases. Cell Metab. 15: 292-297.

Torres R L, Astiz S, Caro A, Lopez B C, Ovilo C, et al. (2012)
Diet-induced swine model with obesity/leptin resistance for
the study of metabolic syndrome and type 2 diabetes. The
Scientific World Journal.

Polyzos SA, Aronis KN, Kountouras J, Raptis DD, Vasiloglou
MF, et al. (2015) Circulating leptin in non-alcoholic fatty liver
disease: a systematic review and meta-analysis Diabetologia.

Polyzos SA, Kountouras J, Mantzoros CS (2015) Leptin
in nonalcoholic fatty liver disease: a narrative review.
Metabolism: clinical and experimental 64: 60-78.

Swellam M, Hamdy N (2012) Association of nonalcoholic fatty
liver disease with a single nucleotide polymorphism on the
gene encoding leptin receptor. IUBMB life 64: 180-186.

Huang XD, Fan Y, Zhang H, Wang P, Yuan JP, et al. (2008) Serum
leptin and soluble leptin receptor in non-alcoholic fatty liver
disease. World journal of gastroenterology WJG.|

Nobili V, Manco M, Ciampalini P, Diciommo V, Devito R, et al.
(2006) Leptin, free leptin index, insulin resistance and liver
fibrosis in children with non-alcoholic fatty liver disease.

© Under License of Creative Commons Attribution 3.0 License

10

11

12

2015

Vol. 1 No. 1:8

European journal of endocrinology / European Federation of
Endocrine Societies. 155: 735-743.

Medici V, Ali MR, Seo S, Aoki CA, Rossaro L, et al. (2010)
Increased soluble leptin receptor levels in morbidly obese
patients with insulin resistance and nonalcoholic fatty liver
disease. Obesity 18: 2268-2273.

Xu D, Huang XD, Yuan JP, Wu J, Fan Y, et al. Impaired
activation of phosphatidylinositol 3-kinase by leptin is a novel
mechanism of hepatic leptin resistance in NAFLD. Hepato-
gastroenterology 58: 1703-1707.

Cayon A, Crespo J, Mayorga M, Guerra A, Pons-Romero F
(2006) Increased expression of Ob-Rb and its relationship
with the overexpression of TGF-betal and the stage of
fibrosis in patients with nonalcoholic steatohepatitis. Liver
international: official journal of the International Association
for the Study of the Liver 26: 1065-1071.

Chalasani N, Crabb DW, Cummings OW, Kwo PY, Asghar A,
et al. (2003) Does leptin play a role in the pathogenesis of
human nonalcoholic steatohepatitis? The American journal of
gastroenterology 98: 2771-2776.

Santoro N, Kursawe R, D'Adamo E, Dykas DJ, Zhang CK, et al.
(2010) A common variant in the patatin-like phospholipase 3
gene (PNPLA3) is associated with fatty liver disease in obese
children and adolescents. Hepatology 52: 1281-1290.



