
 

 

 
 

 

 
 

 
 

Print ISSN1687-8353                                                                                           Online ISSN2682-4159 

     Review Article                                                                                                                                        

7 
 

 

 

 

SMJ-  Sohag Medical Journal, Vol. 28 No(3) 2024 

 

Hepatokines and Skin    
 

Mary Atef Shokry
1
, Doaa Gaber Abdelbaset 

2
, Asmaa Rafat Lotfy

1
  

1. Department of Physiology, Faculty of Medicine, Sohag University, Sohag, Egypt. 

2. Department of Dermatology, Faculty of Medicine, Sohag University, Sohag, Egypt. 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Key words: Adropin, ANGPTL4, Fetuin-A, Fetuin-B, FGF-21, Hepassocin, LECT2, RBP4, lipid metabolism. SHBG, IGF-

1, Psoriasis, acne, AGA. 

DOI : 10.21608/smj.2024.313747.1490  Received: October 23, 2024                 Accepted: November 05, 2024  

Published:  January 01, 2025 

Corresponding Author: Mary Atef Shokry                                                E.mail: maryatefshokry@hotmail.com 

Citation: Mary Atef Shokry  . et al.,   Hepatokines and Skin                           SMJ,2025 Vol. 29 No (1) 2025: 07 - 15 

Copyright Mary Atef Shokry  , et al Instant open access to its content on principle Making research freely available to the public 

supports greater global exchange of research knowledge. Users have the right to read, download, copy, distribute, print or share the 

link Full texts 

 
 

Abstract 
Proteins called hepatokines are made by liver cells and are released into the bloodstream to act as hormones 

throughout the body. Some of them include Adropin, ANGPTL4, Fetuin-A, Fetuin-B, FGF-21, Hepassocin, 

LECT2, RBP4, Selenoprotein P, Sex hormone-binding globulin and insulin like growth factor 1. They are 

involved in the control of metabolic illnesses such diabetes and fatty liver. Hepatokines can affect metabolic 

processes by way of endocrine signaling, autocrinem, and paracrinem. When there is pressure on the 

metabolism, such as during prolonged fasting or overnutrition, the liver may release hepatokines to affect 

energy homeostasis and inflammation. The accompanying disease, such as fatty liver disease, arises from 

"impaired hepatic insulin-sensitizing substance production" if the liver is unable to complete this procedure. 

These proteins regulate how fat and glucose are metabolized in skeletal muscle, adipose tissue, and the liver. 

Additionally, hepatokines may act as mediators or biomarkers of training-induced improvements in 

metabolism, hence mediating the positive benefits of prolonged exercise. Through their modulation of 

endothelial dysfunction and inflammatory cell infiltration into artery walls, hepatokines have a direct impact 

on the course of atherosclerosis. Hepatokines are prospective therapeutic targets for metabolic illnesses and 

can function as biomarkers. Hepatokines secreted in response to physical activity cause advantageous 

metabolic alterations in skeletal muscle, fat, and blood vessels that can lower the risk of metabolic disorders. 

Additionally some of these hepatokines involved in pathogenesis of many dermatological inflammatory 

chronic illnesses mainly psoriasis, acne vulgaris and patterened alopecia.  

 

mailto:maryatefshokry@hotmail.com
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Origin and members: 
The term "hepatokines" is derived from the Greek 

words heapto- (liver) and -kinos (movement), indic-

ating proteins produced by liver cells, or hepatic-

ytes, that are released into the bloodstream to fun-

ction as hormones throughout the body. Research 

primarily focuses on hepatokines like Adropin, 

ANGPTL4, Fetuin-A, Fetuin-B, FGF-21, Hepass-

ocin, LECT2, RBP4, Selenoprotein P, and Sex 

hormone-binding globulin, which play a key role in 

managing metabolic conditions such as diabetes and 

fatty liver disease. 
(1)

 
 

General mechanism of action: 
Hepatocytes secrete hormone-like substances called 

hepatokines, several of which have been linked to 

the regulation of extra-hepatic metabolism. Hepato-

kines can affect metabolic processes through endoc-

rine signaling, autocrinem, and paracrinem mechan-

isms.
(2)

 

More than 560 different types of hepatokines have 

been reported to be secreted by hepatocytes, many 

of which use circulatory transport to control 

inflammatory and metabolic disorders in the liver or 

other distant organs." Hepatocytes have the ability 

to secrete several hepatokines into the bloodstream. 

In specifically, these hepatokines are structurally 

polypeptides and proteins that, like insulin and 

hypothalamic hormones, are transcribed and expre-

ssed by specific genes .
(3)

 
 

General functions: 

In situations where the metabolism is under stress, 

including extended fasting or malnutrition, the liver 

can secrete hepatokines that influence inflammation 

and energy homeostasis. If the liver is unable to 

finish this process, "impaired hepatic insulin-

sensitizing substance production" results, which 

leads to the accompanying disease, such as fatty 

liver disease. Hepatokines help regulate the 

availability of nutrients and convey energy levels to 

a number of peripheral tissues, including the central 

nervous system (CNS). 
(4)

 

It has been demonstrated that hepatokines regulate 

the metabolism of nutrients and energy by acting 

directly on the liver or through distal target tissues. 

These proteins regulate how fat and glucose are 

metabolized in skeletal muscle, adipose tissue, and 

the liver. It is now clear that the liver synthesizes 

the proteins it releases in a single exercise session.. 

Additionally, hepatokines may act as mediators or 

biomarkers of training-induced improvements in 

metabolism, hence mediating the positive benefits 

of prolonged exercise. Hepatokines modify endoth-

elial dysfunction and inflammatory cell infiltration 

into artery walls, which have a direct impact on the 

advancement of atherosclerosis.
(5)

 
 

Types: 

1-Fetuin-A, also known as alpha-2-HS-glycopro-

tein (AHSG or Alpha-2-Heremans-Schmid Glycop-

rotein), is a hepatokine linked to heightened insulin 

resistance and inflammation. Encoded by the AHSG 

gene, Fetuin-A is part of the fetuin class of plasma-

binding proteins and is more abundant in fetal blood 

than in adult blood.
(6)

 
 

Function 

Alpha2-HS glycoprotein, a serum protein produced 

by adipocytes and hepatocytes, consists of two 

polypeptide chains derived from separate propro-

teins, each encoded by distinct mRNA. This protein 

influences bone structure, endocytosis, and brain 

development. Its presence in both the immature 

cerebral cortex and bone marrow hemopoietic mat-

rix suggests a potential role in tissue development, 

though its precise function remains unclear 
.(7) 

An established site of extrahepatic expression is the 

choroid plexus. The two polypeptide chains that 

make up the mature circulating AHSG molecule are 

each produced by cleaving a proprotein that is 

transcribed from a single mRNA. There have been 

numerous reports of post-translational alterations. 

AHSG, then, is a complex proteolytically processed 

partly phosphorylated glycoprotein that is released 

and circulates in extracellular fluids and blood. 

Because AHSG may bind several ligands in a test 

tube, it has been suggested that it is involved in a 

number of processes, including endocytosis, brain 

development, and bone tissue creation. The majority 

of these functions need to be verified in vivo 
.(8)

 
 

Clinical significance 

Similar to albumin, fetains are carrier proteins. Fe-

tuin-A is a transporter of insoluble calcium phosp-

hate by forming soluble complexes with calcium 

and phosphate. Fetuin-A is hence a strong inhibitor 
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of pathological calcification, specifically Calciph-

ylaxis. Soft tissue calcification is shown systemi-

cally in mice lacking fetuin-A. Fetuin-A has the 

ability to prevent bone calcification and osteoge-

nesis. Fetuin-A seems to prevent calcification in 

peripheral arterial disease but to promote it in 

coronary artery disease. 
(9)

  

Obesity and insulin resistance are linked to elevated 

levels of fetain-A. Fetuin-A increases free fatty acid 

binding to TLR4, which in turn increases insulin 

resistance. Fetuin-A promotes inflammation and 

insulin resistance in adipose tissue via downregul-

ating adiponectin expression. Fetuin-A also enha-

nces lipolysis and decreases lipogenesis in adipose 

tissue, which exacerbates obesity and insulin resist-

ance .
(7)

 

 Fetuin-A is decreased by supervised exercise (that 

is not linked to weight loss). 
(10)

  
 

2- Fetuin-B causes poor insulin action and glucose 

intolerance, and it dramatically enhances hepatic 

steatosis. The protein that this gene codes for is a 

member of the cystatin superfamily of cysteine pro-

tease inhibitors, namely the fetuin family. Num-

erous different functions, such as osteogenesis and 

bone resorption, insulin and hepatocyte growth fa-

ctor receptor modulation, and response to systemic 

inflammation, have been linked to fetains. Cells 

have the ability to release this protein. 
(6)

 
 

3 -ANGPTL8/betatrophin was first thought to have 

an impact on the proliferation of beta cells, however 

this has lately been questioned.The C19orf80 gene 

in humans codes for the protein ANGPTL8, which 

is also referred to as lipasin (formerly known as 

betatrophin). 
(11) 

 

Function 
The encoded 22 kDa protein belongs to the 

angiopoietin-like (ANGPTL) protein family and has 

two coiled-coil domains and an N-terminal secre-

tion signal. But unlike other ANGPTL proteins, 

ANGPTL8 is an unusual member of the ANGPTL 

family because it does not have the C-terminal 

fibrinogen-like domain. 
(11)

 

It has been demonstrated that ANGPTL8 and 

ANGPTL3 can form complexes with an apparent 

stoichiometry of 3:1 for ANGPTL3 and ANGPTL8 

respectively. Combining ANGPTL8 and ANGPTL3 

extracellularly did not cause complex formation, 

suggesting that intracellular co-folding is necessary 

for the creation of these complexes. ANGPTL8 is 

produced in the hepatic tissue and released into the 

bloodstream; however, in order for ANGPTL8 to be 

secreted effectively, it needs to combine with 

ANGPTL3
.(12)

 

 It has been demonstrated that ANGPTL8 signific-

antly enhances ANGPTL3's ability to inhibit lipopr-

otein lipase (LPL), as ANGPTL8 alone has minimal 

inhibitory capability. ANGPTL8 and ANGPTL3 

must form a complex to inhibit LPL. Adipose tissue 

and the liver of mice both release ANGPTL8, and 

hepatic overexpression of ANGPTL8 raises blood 

levels of triglycerides. 
(11) 

Mice deficient in ANGPTL8 exhibit significantly 

reduced absorption of very low-density lipoprotein 

(VLDL)-derived fatty acids into white adipose 

tissue (WAT), despite an increase in post-heparin 

plasma lipoprotein lipase (LPL) activity. According 

to the ANGPTL3-4-8 model, this reduced fatty acid 

uptake by WAT is likely due to the enhanced fatty 

acid uptake by the heart and skeletal muscle, which 

have higher LPL activity in ANGPTL8-null 

animals.
(12)

 
 

It was suggested that ANGPTL8 would speed up 

beta-cell cell division. Mice injected with 

ANGPTL8cDNA had hypoglycemia (low blood 

sugar), most likely as a result of pancreatic activity. 

ANGPTL8 therapy of human islets, however, does 

not promote beta-cell division. Additionally, rese-

arch using ANGPTL8 knock-out mice indicates that 

ANGPTL8 clearly has a role in regulating plasma 

triglyceride levels, but does not support a role in 

controlling beta cell proliferation. 
(13)

  

The retraction of the original study officially put an 

end to the theory that ANGPTL8 stimulates beta 

cell proliferation, and these investigations provide a 

pretty solid basis for that conclusion. Mice's glucose 

and insulin tolerance does not appear to be affected 

by ANGPTL8 deletion 
.(14)

 
 

Clinical significance 
It was thought that ANGPTL8 or its human homo-

log might work well as a therapy for type 2 diabe-

tes, and possibly even type I. Unfortunately, 

ANGPTL8's promise as a type 2 diabetes treatment 

https://en.wikipedia.org/wiki/Fetuin-B
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is restricted because recent results seriously cast 

doubt on its capacity to enhance beta-cell reproduc-

tion. One potential treatment approach for hypertr-

iglyceridemia is ANGPTL8 inhibition. 
(15) 

Because of its advantageous metabolic effects, 

FGF-21, an insulin-sensitizing hormone, is a desira-

ble pharmacological target. 
(16)

 

The FGF21 gene in mammals encodes fibroblast 

growth factor 21 (FGF-21), a member of the endo-

crine subfamily of the fibroblast growth factor 

(FGF) family, which also includes FGF23 and 

FGF15/19. FGF21 functions as the primary endoge-

nous activator of its receptor, which is composed of 

the co-receptors β-Klotho and FGF receptor. 
(17)

 

Members of the FGF family are involved in various 

biological processes such as embryonic develop-ent, 

cell growth, morphogenesis, tissue repair, and tum-

or progression. They also possess strong mitogenic 

and cell survival abilities. 
(16)

 

 FGFs interact with one of four FGF receptors 

through a complex binding process that involves 

both the receptor and heparin via a heparin-binding 

domain. Endocrine FGFs, which lack this domain, 

are able to circulate freely in the bloodstream.
(17)

 
 

Function 

Role in glucose metabolism in adibocytes: 

FGF21 increases adipocytes' absorption of glucose, 

but not that of other cell types. The action of this is 

additive to insulin activity. Phosphorylation of 

FRS2, a protein connecting FGF receptors to the 

Ras/MAP kinase pathway, is linked to FGF21 

therapy of adipocytes. Adipose tissue in ob/ob mice 

that get FGF21 injection had higher levels of Glut1. 

When overexpressed in transgenic mice, FGF21 

also guards against diet-induced obesity in animals 

and, when given to diabetic rodents, decreases 

blood glucose and lipid levels. Animals treated with 

FGF21 exhibit enhanced lipid excretion, fat 

utilization, and energy expenditure. 
(18)

 

portion of the hepatic gluconeogenesis and ketog-

enesis process: 

Mice deficient in FGF21 have defective gluconeo-

genesis and ketogenesis, and are unable to adequ-

ately stimulate PGC-1α expression in response to a 

prolonged fast. 
(19)

 

FGF21 stimulates the phosphorylation of fibroblast 

growth factor receptor substrate 2 and ERK1/2 in 

the liver. Acute FGF21 injection results in increased 

levels of key regulators involved in gluconeogen-

esis, lipid metabolism, and ketogenesis, such as 

glucose-6-phosphatase, phosphoenolpyruvate carb-

oxykinase, 3-hydroxybutyrate dehydrogenase type 

1, and carnitine palmitoyltransferase 1α. Additi-

onally, FGF21 injection is associated with lower 

levels of free fatty acids and circulating insulin. 

While FGF21 administration boosts PGC-1α mR-

NA and protein expression, PGC-1α is not neces-

sary for FGF21's effects on glucose metabolism in 

mice. 
(20)

 
 

Clinical significance 
Serum FGF-21 levels are notably elevated in patie-

nts with type 2 diabetes mellitus (T2DM), indica-

ting a potential link to the condition's patho-

physiology. Additionally, higher levels of FGF-21 

are associated with liver fat accumulation in non-

alcoholic fatty liver disease and with increased BMI 

in humans, suggesting that obesity may result in 

resistance to FGF21. 
(21) 

 

4- Adropin (24). 

Function 

*Metabolic 

Adropin's function in metabolic regulation is one of 

the main topics of interest. Studies suggest that 

adropin could be essential for the metabolism of fats 

and carbohydrates. It may play a part in controlling 

blood sugar levels because it has been linked to 

insulin sensitivity .
(22)

 

Adropin levels have been related to changes in body 

weight and energy expenditure in animal studies. 

According to certain research, mice with higher 

amounts of adropin, for instance, are often more 

resilient to diet-induced obesity. 
(23)

 
 

*Cardiovascular 

Adropin seems to have effects on the heart as well. 

It has been connected to the control of endothelial 

function, which is necessary to preserve the integ-

rity of blood vessels. Endothelial cell dysfunction 

may be a factor in diseases like hypertension and 

atherosclerosis. According to certain research, adro-

pin may preserve cardiovascular health by encour-

aging blood vessel dilatation and lowering oxidative 

stress
. (24)
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*Central nervous system 

In the brain, namely in the hypothalamus, adropin is 

produced. The regulation of numerous physiological 

systems, including as metabolism and energy balan-

ce, is largely dependent on the hypothalamus. 

Adropin's brain presence raises the possibility that it 

plays other roles in the central nervous system, 

though these are currently being investigated 
.(25)

 
 

*Gonads and sexual development 

By enhancing the expression of GPR19 and steroi-

dogenic proteins through redox potential modula-

tion, adropin therapy dramatically enhanced the nu-

mber of sperm and testicular testosterone in mice. 
(26)

 

 Adropin and GPR19 are highly expressed in the 

corpus luteum and granulosa cells of large antral 

follicles in the mouse ovary
. (27)

 

 According to a separate study, adropin may have a 

part in quickening pubertal development .
(28)

 
 

Clinical significance 
Adropin has garnered attention as a possible biom-

arker and therapeutic target for diseases like obes-

ity, diabetes, and cardiovascular disease because of 

its role in metabolic and cardiovascular processes. 

To fully comprehend the exact mechanisms of adro-

pin activity and its possible clinical applications, 

however, a great deal more research is required. 
(23)

 
 

1-In adipocytes:  
ANGPTL4 can increase cAMP-stimulated lipolysis 

and inhibit lipoprotein- lipase. 
(29) 

 

Clinical significance 

ANGPTL4 is key in many malignancies and plays a 

role in the metastatic process by controlling 

invasiveness, cancer cell motility, and vascular 

permeability. Furthermore, ANGPTL4 protects cells 

from anoikis, a sort of programmed cell death that 

happens when contact-dependent cells split from the 

surrounding tissue matrix. 
(30, 31)

 This is in addition 

to encouraging the creation of tumors. 

secreted by tumors With its capacity to bind to 

integrins, ANGPTL4 can start downstream signa-

ling and generate superoxide, both of which can 

accelerate the growth of tumors. ANGPTL4 prom-

otes metastasis by severing endothelial cell connec-

tions through successive interactions with integrin, 

VE-cadherin, and claudin-5. ANGPTL4, and 

particularly its C-terminal fragment (cANGPTL4), 

are essential mediators of an increase in cellular 

energy flux necessary for the epithelial-mesenc-

hymal transition (EMT) via an ANGPT-

L4:YWHAG (14-3-3γ) signaling axis. By intera-

cting with specific phosphorylation signals on target 

proteins, the ANGPTL4:YWHAG signaling axis 

enhances EMT competency and confers metabolic 

flexibility. One immediate effect is that ANGPTL4 

powers multiple ABC transporters with sufficient 

cellular energy, hence enabling EMT-mediated 

chemoresistance
. (31)

 

ANGPTL4 is an additional potent angiogenic factor 

that exhibits increased expression in both hypoxia 

retinal Müller cells in vitro and ischemic retina in 

vivo. Higher amounts of ANGPTL4 expression, 

which was restricted to areas of retinal neovasc-

ularization, were seen in the vitreous and aqueous 

humor of patients with proliferative diabetic 

retinopathy .
(32)

 

It has been shown that ANGPTL4 is a potent 

inhibitor of the lipoprotein lipase (LPL) enzyme, 

which raises serum TG levels and inhibits the 

clearance of triglycerides (TG). Biochemical studies 

indicates that ANGPTL4 separates the catalytically 

active LPL dimer into inactive LPL monomers, 

hence partially deactivating LPL.However, results 

also suggest that ANGPTL4 functions as a conven-

tional, non-competitive inhibitor by binding to LPL 

and reversibly inhibiting substrate hydrolysis. 
(33)

 
 

*Relation between hepatokines and skin 

diseases: 

 Sex hormone binding globulin (SHBG) is one of 

the hepatokines that binds to sex hormones (estra-

diol, testosterone) 

 

Function 

Testosterone and estradiol control various aspects of 

sexual differentiation and gonadal development. 

They are transported in blood to their target tissues 

by several steroid-binding proteins one of them, 

known as sex hormone-binding globulin (SHBG), 

which binds to biologically active androgens and 

estrogens, with an affinity four to five times greater 

than that of albumin.
(34) 
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Clinical significance in dermatology 

Androgenetic alopecia (AGA), a specific pattern 

of baldness affecting both males and females, has 

been associated with an increase in cardiovascular 

risk, including diabetes, metabolic syndrome, and 

dyslipidemia. It was found to be associated with 

decreased serum levels of SHBG. 
(35-38)

  

SHBG could play a role in the etiology of diabetes 

type 2, by changing the biological effects of sex 

hormones on body tissues such as muscle, liver, and 

fat. Additionlly, SHBG has been shown to have 

direct effects against estrogen, and this could be the 

reason for hyperglycemia in patients with AGA. 
(39) 

Some authors have suggested that patients with 

AGA are more likely to get diabetes as a result of 

hyperandrogenism, insulin resistance, and metabolic 

syndrome, which is more frequent in patients with 

AGA than controls. 
(40)

 
  

*Insulin-like growth factor 1(IGF-1), a hepato-

kine formerly known as somatomedin C, is a 7.5-kD 

polypeptide found in high levels in plasma and is 

detectable in most tissues with multifunctional acti-

ons mediating signals for cell proliferation, differ-

entiation and IGF-1R inactivation in skin results in 

a disrupted epidermis
. (41)

  

 

*Clinical significance in dermatology: 

The IGF-I receptor is located in the basal epidermal 

layer of normal human skin, where it could regulate 

keratinocyte proliferation. It is also thought that it is 

overexpressed in hyperproliferative skin disorders 

such as Psoriasis 
.(42)

 
 

Psoriasis which is a polygenic, chronic inflamm-

atory autoimmune disease thought to depend on the 

activation of lesional and/or circulating immune 

cells and their secreted molecules such as cytokines, 

chemokines, and growth factors, ultimately leading 

to keratinocyte hyperproliferation, epidermal thick-

ening and angiogenesis with marked dilatation of 

blood vessels. One of the essential growth factors 

involved in the pathogenesis of psoriasis is (IGF-1). 
(43)

 

IGF-I abnormal levels in psoriatic patients have 

been associated with unfavorable lipid profiles and 

consequently increased cardiovascular mortality. 
(44)

 

 Thus, IGF-I contributes to inflammatory pathways 

of both metabolic syndrome and psoriasis .
(45)

 
 

Acne vulgaris Acne is a very common distressing 

disease caused by many factors such as excessive 

sebum secretion, inflammation, follicular keratiniz-

ation, and Cutibacterium acnes. 
(46) 

Increased sebum production, abnormal sebum com-

position, sebum peroxidation, and inflammatory 

lipid production contribute to the formation of 

primary acne lesions
. (47)

  

Recent studies have focused on glycemic load, and 

hyperinsulinemia caused by high glycemia has been 

connected to an increase in the concentration of 

insulin-like growth factor (IGF)-1, which has been 

found to influence androgen metabolism and lipoge-

nesis.  .
(48)

 

Moreover, IGF-1 has been shown to upregulate infl-

ammatory cytokines in many cells including 

immortalized sebocytes .
(49) 

 A correlation between the severity of acne and the 

level of serum IGF-1 has also been reported .
(50) 

 

Seborrheic dermatitis is a common chronic infla-

mmatory skin condition affecting sebaceous areas 

of the scalp, hairline, eyebrows, nasolabial folds, 

chest and back and characterized by erythematous 

papules and plaques with a greasy scale crust. 
(51) 

Multiple factors are involved in its pathogenesis 

including lipids secreted from sebaceous glands on 

the skin surface, Malassezia colonies producing free 

fatty acids, and lipid peroxides activating inflame-

matory cytokines leading to keratinocyte proliferat-

ion and differentiation .
(44) 

IGF-1 stimulates sebocyte proliferation and differe-

ntiation which results in stimulating lipogenesis. It 

also promotes the proliferation of keratinocytes and 

stimulates 5α-reductase and androgen synthesis and 

androgen receptor signal transduction, leading to 

increased sebum secretion
. (52)

 
 

Conclusion: 

The liver releases hepatokines to affect inflame-

mation and energy homeostasis. They work directly 

on the liver or on distal target organs to regulate 

energy and nutrition metabolism. If the liver is 

unable to complete this procedure, the correspo-

nding disease, such as fatty liver disease, arises 

from "impaired hepatic insulin-sensitizing substan-
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ce production and other several diseases." Moreo-

ver, these hepatocytes promote many inflammatory 

skin dermatoses, mainly psoriasis, acne, and andro-

genetic alopecia. 
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