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Abstract: Resistin, an important vasoactive substance, is a cysteine-rich secretory protein in plasma.Current 
research further demonstrates that this factor can directly or indirectly damage the function of vascular endo-
thelial cells and participate in the whole process of inflammation. The resistance is associated with multiple 
inflammatory markers, related to the lesion of atherosclerosis, and it suggests that the resistance may be of vi-
tal importance in atherosclerotic disease. 
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1. Introduction 

Resistin is a hormone that STEPPAN [1] has discovered 
to study the effects of the anti-diabetic drug of Thiazoli-
dinedione in 2001, which is a small protein that is se-
creted by fat cells, often in the form of a dimmers exist. 
The resistances are produced by adipocytes, which in the 
development of rodents liver insulin resistance in rodents, 
but  that  have been challenged on the human body 
[2] .Some of  the clinical studies have not been able to 
get a consistent response to insulin resistance from the 
body  [3], but surprisingly, it has a significant correlation 
to inflammatory control[4] 

2. Molecular Structure, Distribution and 
Egulation of Resistin 

Resistin is a new type of fat cytokines, cysteine-rich se-
cretory proteins, which are an important member of the 
resistin  likemolecules (RELMs) family. It is also called 
found in inflamma-tory Zone family (FIZZ3), and the 
other two members are FIZZ1 relm-alpha and FIZZ2 
relm-beta. The resistance is made up of 108 amino acid 
residue, which is about 12.5 kD, and the genetic code 
section is a fragment of chromosome 19. Resistin is 
mainly secreted by mononuclear macrophages, and is 
also expressed in human placental tissue, hypothalamus 
and pituitary gland. 
The resistive genes have a single nucleotide polymor-
phism (sNPs), which is associated with type 2 diabetes, 
obesity and insulin resistance as a result of the type of 
SNP and the different location of it.[5] A study  [6]has 
found that SNPs are not related to type 2 diabetes, and 
sNP6  is an important factor in the risk of developing A 
type 2 diabetes.  And another study found that 3 'UTR + 
62 g a polymorphism was A risk factor for type 2 di-
abetes [7] 

3. Resistin and Insulin Resistance 

Resistin has a wide range of functions[8], including the 
role of insulin target organs , it  affect the metabolism of 
lipid and sugar and participate in the energy regulation of 
the whole body via which regulate its signal transduction 
pathway and the transcription of metabolism-related en-
zymes. Studies [9] have found that human resistin may 
enhance the proliferation of  preadipocytes and the de-
composition of triglycerides in adipocytes, leading to the 
decrease of lipid droplets in cells and the stunted devel-
opment of cells [10]. Mice with resistin gene knockout 
showed that a decrease in fasting blood glucose, partly 
because the activation of adenylate activated protein ki-
nase (AMPK) reduced the expression of glycoisogenic 
enzymes [11-12]. All these indicated that resistin played 
a very important role in regulating lipid and carbohydrate 
metabolism in the liver. Studies have shown that resistin 
has no effect on glucose transporters (glut-4) membrane 
translocation and insulin signal transduction in skeletal 
muscle cells, but its insulin-stimulated glucose uptake is 
decreased. It is speculated that resistin may play a role by 
reducing the activity of glut-4 [l3]. 

4. Correlation Between Resistin and In-
flammatory Factors 

4.1. Regulation of Inflammatory Factors on Resistin 
Expression 

It was found[14] that four pro-inflammatory cytokines 
can significantly improve the expression of resistin, 
while leptin  and interferon (ifn-gamma) have no such 
effect via the treatment of peripheral blood mononuclear 
cell (PBMC) isolated from human peripheral blood mo-
nonuclear cells by interleukin-6 (IL-6), (IL-1β), lipopoly-
saccharide (LPS) and tumor necrosis factor (TNF-α).  
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A number of studies have shown that resistance is direct-
ly related to inflammatory factors, and inflammation is 
considered to be a state of high resistin levels of [15]. 
Serum resistin levels were positively correlated with in-
flammatory markers in patients with AS, and inflamma-
tory indicators IL-6, TNF-α and c-reactive protein (CRP) 
in patients with chronic kidney disease were indepen-
dently correlated with resistin levels[16]. 

4.2. The Regulation of Resistin on the Expression of 
Inflammatory Factors 

Stimulating peripheral blood mononuclear cell (PBMC) 
with increasing concentration of resistin can improve the 
secretion of  TNF-α, IL-1β, IL-6 and such increase is 
positively correlated with the concentration of resistin. 
There are few studies on the regulation mechanism of 
resistin on the expression of inflammatory factors. Stu-
dies have shown that the resistance has the effect of acti-
vating the NF-κB signaling pathway, which allows the 
synthesis of TNF-a and IL-12 through the  NF-κB to pro-
duce [17-18]. Nf-kappa B is a transcription factor belong-
ing to Rel family, which is involved in regulating gene 
transcription related to cell differentiation, inflammation 
and immunity. Resistin can degrade NFB dimmers and 
the inhibitory protein kappab by activating two ubiquiti-
nation pathways: kappab and NF- kappab, thereby regu-
lating the transcription of il-12 and TNF - a genes. Block-
ing the NF- KB pathway reduced the expression of TNF-
a and il-12 by building Iκ-Ba predominate lack of trypto-
phan mutation carriers transfection macrophages. 
There are interactions among inflammatory factors such 
as IL-6, TNF-a, IL-1β and resistin, forming a very com-
plex regulatory network to sum up a large number of 
studies on inflammatory factors. It is responsible for the 
development of chronic inflammatory disease that in-
creased inflammation of the resistant elements causing 
the body to be in chronic inflammatory state by induce 
the secretion of all kinds of inflammatory agents and 
initiation of inflammatory signaling pathways. 

5. Resistin and Vascular Endothelial Cells 

Resistin can activate endothelial cells (ECs) and lead to 
endothelial cell dysfunction, 
a mechanism that might underlie it: (1) Increase the ex-
pression and release of endothelin (ET)-1 mRNA. Et-1 is 
a potent endodermal vasoconstrictor factor that ACTS on 
endothelial cells and causes dysfunction. Endothelial 
cells treated with resistin can increase the expression of 
Et-1 mRNA and produce a large amount of Et-1, which 
fully explains the above mechanism of ac-
tion.(2)Eukaryotic cells transcription factors - KB (NF - 
KB) is participation. Studies have shown that resistin can 
induce tnf-kb and il-12 release through NF-kb nuclear 
transport in human macrophages.(3)Reduce the expres-
sion of eNOS. Studies have shown that [19] resistance 

can cause endothelial cells to be less reactive. The resis-
tances result in dysfunction of endothelial cells and im-
paired vasodilation and diastolic function through de-
crease the production and release of endothelial cells NO 
by inhibiting the activity of the eNOS(4). Oxidative 
stress (OS) Paolisso et al. [20] found that the ratio of oxi-
dized glutathione/reduced glutathione reflecting OS level 
in plasma was positively correlated with IR. It indicated 
that 0S May play a role in the occurrence and develop-
ment of endothelial dysfunction in patients with metabol-
ic syndrome by antioxidant therapy can reverse the de-
crease of NO production of endothelial cells under IR 
and improve the function of endothelial cells. Therefore, 
it is speculated that it  initiating and accelerating the oc-
currence of atherosclerosis through resistin may decrease 
PI3K activity and NO production of endothelial cells by 
increasing 0S products, and lead to impaired endothelial 
cell-dependent vasodilation function[21-22]. 

6. Resistin and Vascular Smooth Muscle 
cells 

Resistin induces proliferation of human aortic smooth 
muscle cells by activating erk1/2 and Akt signaling 
pathways. Resistin and vascular smooth muscle cells.[23] 
Specific MEK inhibitors inhibit resistance-induced proli-
feration of smooth muscle cells by inhibit erk1/2 and Akt 
pathways. Resistin can improve the mobility of thin 
smooth muscle and has a dose-effect relationship, while 
the increased mobility of smooth muscle is closely re-
lated to the formation of atherosclerotic plaques. 

7. Resistin and Mononuclear Macrophages 

peripheral blood monocytes/macrophages are an impor-
tant source of resistin[24]. During the process of mono-
cytes transformation into macrophages, resistin expres-
sion and secretion increase in humans. It showed that 
resistin mRNA level increased 4 times compared with 
that before differentiation when monocytes differentiated 
to obtain macrophage phenotype in vitro experiments 
[25]. Other studies have shown that resistin secreted by 
macrophages may play a role in the pathogenesis of AS 
on account of  there's a strong case of the resistance, the 
macrophages have increased and the resistance has in-
creased as the disease progresses in the arterial athero-
matous plaque in the human and the mouse. In addition, 
macrophages ingestion of oxidized low-density lipo-
protein (ox-ldl) further forms foam cells, which is a key 
step in the formation of AS plaques. Ox-ldl is an impor-
tant regulator of macrophage gene expression, which can 
regulate the expression of TNF, IL-1β, IL-1α  and other 
inflammatory response genes, and can also be absorbed 
by macrophages. Studies have found that resistin up-
regulates the expression of CD36 on the surface of ma-
crophages, promotes the accumulation of lipid in macro-
phages and the transformation of macrophages into foam 
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cells, and promotes the formation of AS [26] .The above 
studies indicated that resistin, on the one hand, is secreted 
by macrophages in tissues, and on the other hand, it can 
be found in plasma through the endocrine effect of peri-
pheral blood monocytes. The expression of resistin was 
significantly increased when monocytes were trans-
formed into macrophages, suggesting that the local effect 
of resistin may be stronger than the systemic effect. 

8. Resistin and Atherosclerosis 

Clinical studies have demonstrated the possible role of 
resistin in atherosclerosis. Reilly et al. [26]found that 
plasma resistin levels were associated with inflammatory 
factors and warned of the occurrence and development of 
coronary atherosclerosis by studying the correlation be-
tween plasma resistin levels and inflammatory markers, 
metabolism and coronary calcification in non-patients 
with genetic predisposition to coronary atherosclerosis. 
Therefore, resistin may be an important link between 
metabolic signals, inflammation and atherosclerosis. 

9. Foreground and Prospect 

AS mechanism is very complicated. Resistin play a role 
in the development of the AS through systemic and local 
inflammation. A large amount of clinical and experimen-
tal evidence have proved that resistin plays an important 
role in the regulation of inflammatory response at present 
[27-28] ,but the molecular mechanism of this effect is 
still poorly understood, and many problems remain to be 
further studied. For example, are there resistin receptors 
on endothelial cells or smooth muscle cells? If so, how to 
determine the existence and distribution of resistin recep-
tors in various organs; As well as the specific role of re-
sistin in inflammatory response, the principle of its inte-
raction with various inflammatory factors, and the way of 
its realization, these questions still need to be further ex-
plored. We expect to have laid a foundation  reducing the 
occurrence of cerebrovascular diseases and the mortality 
and disability rates,  revealed the mechanism of resistin 
causing as through further research. 
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