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ABSTRACT
 
Resistin is a pro-inflammatory cytokine, expressed by cells of the immune-inflammatory cells. Levels of this 
cytokine were significantly increased in premalignant oral lesion tissues. “The association between inflamma-
tion and tumorigenesis is well established and epithelial-to-mesenchymal transition (EMT) links these two 
processes. EMT is a reversible process during embryonic development and is involved in organ fibrosis, tissue 
regeneration, wound healing and cancer progression. EMT endows cancer cells with enhanced abilities for 
migration, invasion and resistance to chemotherapy”. Resistin plays an important role in innate defense 
mechanisms. The immune-inflammatory response against microbes is caused by local tissue destruction, 
which is an attempt to wall off infection, and produces pro-inflammatory mediators such as Tumor Necrosis 
Factor (TNF) , Prostaglandin E2 (PGE2) and Interleukin IL 1, IL 6, etc. Resistin’s role was strongly suggested in 
inflammation by TNF- , IL-1β, 6 and lipopolysaccharide, by increasing its expression in peripheral blood 
mononuclear cells. The process of inflammation may enable cancer cell to metastasize by encouraging 
mesenchymal properties and cancer cell stemness. The objective of this review was to assess potential early 
biomarkers of malignant transformation such as biomarkers that could assist in early diagnosis of individuals 
at high risk. The data was collected through a comprehensive search using the keywords, “Oral Pre-malig-
nant Lesions, Resistin, Saliva, Tumorigenesis” from Medline and Google Scholar, from 2000 to 2019.
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INTRODUCTION

Cytokines are intercellular signaling proteins 
produced in and by peripheral nerve tissue during 
physiological and pathological processes. Followed 
by injury, Schwann cells and macrophages gather 
around the injured site of the nerve secrete cyto-
kines1. It helps in a number of processes such as 
metabolism, immunity, and inflammation2. Various 
infections and certain muco-cutaneous inflamma-
tory diseases cause inflammation in the oral cavity. 
These proteins, present in serum, saliva  and tissues, 
may more accurately reflect the progression of 
inflammation3 and affect cell behavior in diverse 
manners4. Cytokines play a major role in suppressing 
or enhancing oncogenesis and balance shifts 
assays can aid in the diagnosis of pre-malignancy5. 
They also provide  information about presence of 
disease, epithelial behavior, local inflammatory 
response, and carcinogenesis4.

Various underlying physiological or pathological 
processes in the body can be assessed by the use of 
such biomarkers. With the ongoing advancements 
in technology, early diagnosis and timely therapeu-
tic interventions have turned out to be easily attain-
able. In this review, one such new biomarker that 
can be used to monitor the progression of inflam-
mation in oral pre-malignant lesions will be 
discussed6. Pre-malignant lesions often progress to 
oral squamous cell carcinoma which, unfortunately, 
is usually diagnosed when in advanced stages 
resulting in a high mortality rate7.

DISCUSSION

A premalignant lesion is a disease, syndrome, or 
finding that, if left untreated, may lead to cancer8-10 
and 30% pre-malignant lesions progress to malig-
nancy11.

Gan et al.(2014)33 200 19.500 14.249 to 25.679 2.26

Koukertsu A et al.(2016 )39 24 54.167 32.821 to 74.447 1.94

Chen et al.(2016)36 178 3.371 1.247 to 7.192 2.25

Palve et al.(2018)38 106 33.019 24.190 to 42.824 2.21

Rubab Z et al. (2018)75 100 32.000 23.022 to 42.077 2.21

D e Abreu PM (2018)76 90 3.333 0.693 to 9.434 2.20

Total (Random Effects) 3775 30.713 24.593 to 37.195 100.00
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Oral Premalignant Lesions and Resistin
In the oral mucosa, distinct visible premalignant 
changes occur with distinctly visible alterations in 
the majority of cases12. Common oral premalignant 
disorders (OPMD) such as oral sub mucous fibrosis, 
leukoplakia, erythroplakia13, and erosive lichen 
planus show early signs of carcinogenic damage to 
oral mucosa, which usually appears as white 
patches with or without included red patches14. 
Premalignant lesions are most commonly seen in 
early adulthood15.

In the oral cavity, oral leukoplakia (LP) appears as 
white patches whereas; reddish, oral lesions are 
termed as erythroplakia which may have greater 
malignant potential. Additionally, the thinning and 
loss of elasticity of the oral mucosa may cause a 
burning sensation and difficulty in opening the 
mouth due to oral sub-mucous fibrosis12. Oral lichen 
planus presents as lacy white striae or plaques with 
or without red patches16. 

A large number of these oral mucosal disorders 
have a tendency to transform into malignancy17.  
According to Arakeri, an estimated rate of malig-
nant transformation is between 7% to 30%18 where-
as Hosein et al. in one of his studies have reported 
between 3% to 19%19. In Pakistan, oral cancer ranks 
second most common with an increase in 
incidence of 16000 cases/year20. Alterations in 
protein expression, which can be monitored both 
qualitatively and quantitatively, are involved in 
malignant transformation21. Oral squamous cell 
carcinoma (OSCC) is usually identified when it has 
proceeded to a late stage resulting in poor progno-
sis and high mortality rate 22,23. Worldwide, preva-
lence of OPMD has been reported to be as low as 
0.2% and as high as 11.3% 24 out of which 30% have 
the ability to transform to malignancy11. Since  30% 
of OPML have the ability to transform in to carcino-
ma the burden of morbidity and mortality can be 
reduced if early pre-malignant changes can be 
detected11. 

The overall prevalence of tobacco use was 19.1% 
as shown by Global Adult Tobacco Sheet 
Pakistan25. In Asians, oral pre-malignant lesions 
(OPMLs) are known to be largely associated with 
oral carcinogen habits. More than sixty known 
carcinogens have been found in tobacco alone. 
These carcinogens irritate the oral mucosa and 
accelerate the inflammatory process17. Over a 
period of time they may induce histological and 
often produces clinically visible changes in the oral 
mucosa17. Breaching of the basement membrane 
with cellular invasion into the underlying stroma 
constitutes malignancy24. When oral epithelium 
transforms it sheds cells and molecules in to the 
salivary environment26. It would be valuable and 
possibly lifesaving to detect salivary proteome 
biomarkers for the early diagnosis of Oral Pre-Malig-
nant Disorders before conversion13. 

Resistin (RETN) also known as a pro–inflammatory 
cytokine27 belongs to a family of proteins, which 
accumulate at the site of inflammation28. It is also 
recognized as FIZZ3 (found in inflammatory 
zone-3)29 or ADSF (adipocyte-specific secretory 
factor)30. It is expressed by cells of the immune-in-
flammatory system like monocytes31, macrophages 
and polymorphonuclear cells (PMNs) in inflamma-
tory conditions6. Levels of RETN were significantly 
increased in premalignant oral lesion tissues11.“Epi-
thelial to mesenchymal transition (EMT) is a revers-
ible process, which links the association between 
inflammation and tumorigenesis. EMT is also 
involved in tissue regeneration, organ fibrosis, and 
wound healing and cancer progression. EMT 
endows cancer cells with enhanced abilities for 
migration, invasion and resistance to chemothera-
py”32.

Structure of Resistin
Resistin is a 12.5 kDa33 cysteine-rich protein34 consist-
ing of 108 amino acids in humans35 including a 
17-amino acid signal peptide, a variable region of 
37 amino acids, and a conserved C terminus. The 
human resistin gene is located on chromosome 192.

In macrophages and monocytes both the forms of 
resistin (dimeric and oligomeric forms) are able to 
activate interleukin-12 (IL-12) and tumor necrosis 
factor (TNF- ). Biologically active resistin circulates 
as an oligomer2. It has been stated that “Its 
protomer contains a helical ‘tail’ region at the N 
terminus linked by a disulfide-rich beta-sandwich 
‘head’domain at the C terminus” 2. 

Sites of Resistin Production
As compared to other tissues, RETN is significantly 
expressed in the trophoblastic cells of primary cell 
leukemia (PCL), bone marrow, pancreas, placen-
ta, circulating blood, synovial tissue and fluid36. Pro 
inflammatory cytokines IL-128 IL-6, IL-β and TNF-  
elevate the expression of RETN in human Peripheral 
Blood Mononuclear cells (PBMC)15,37, whereas TNF-  
and monocyte chemo-attractant protein is a “neg-
ative regulator of expression of RETN”37. Resistin is 
mainly secreted by macrophages which suggest 
that “Resistin is linked to inflammation”38. It is primari-
ly expressed and produced by “monocytes and 
macrophages” in humans. These outcomes 
propose “Resistin plays an important role in the 
pathophysiology of systemic inflammatory condi-
tions”31.

Resistin and Signaling Pathways
It has been demonstrated that “Resistin can 
activate a pro-inflammatory state” and initially 
Resistin was named for “resistance towards insulin” 
31,39,40. It plays an essential role in innate defense 
mechanisms41. The immune-inflammatory  response 
against microbes is caused by local tissue destruc-
tion which is an attempt to wall off infection and 
produces pro-inflammatory mediators suc

84

Expression of Salivary Resistin may Indicate Progression in Oral Pre-Malignant Lesions 

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2020, VOL. 9 (01) doi.org/10.36283/PJMD9-1/016



h as prostaglandin E2 (PGE2), tumor necrosis factor 
(TNF) , and interleukin IL 1, IL 6, etc. In addition to 
local tissue destruction,31 Resistin’s role was strongly 
suggested in inflammation by TNF- , IL-1β, 6 and 
lipopolysaccharide, by increasing its expression in 
peripheral blood mononuclear cells 2, 15. As illustrat-
ed by Nagaev et al. in  vitro the expression of the 
pro-inflammatory cytokines Interleukin 6,8 and 
TNF-  by white adipose tissue can be induced by 
RETN2. Results of one of the studies conducted by 
Wang showed that Resistin promoted EMT and 
stemness-like properties through activation of NF-κB 
and STAT3, two major factors involved in cancer 
progression32.

Resistin’s Role in Inflammation
Primary targets of Resistin are PBMC (peripheral 
blood mononuclear cells), macrophages and 
vascular cells as human RETN plays a major role in 
the inflammatory process38. The process of inflam-
mation may enable cancer cell to metastasize by 
encouraging properties of mesenchyme and 
cancer cell stemness32. It has been reported that in 
general population, circulating levels of RETN are 
associated with fibrinolytic and inflammatory mark-
ers such as TNF- , C-reactive protein (CRP), Interleu-
kin -6 and in patients suffering from Type II Diabetes 
Mellitus, chronic kidney disease, coronary athero-
sclerosis, rheumatoid arthritis, and/or sepsis. In 
patients with severe sepsis and acute pancreatitis, 
plasma RETN levels indicates disease severity and 
predicts the worst outcomes in non-septic but 
critically ill patients38. Additionally, it has been 
shown in studies that human RETN alone can 
promote inflammation, while other studies have 
also proven that human RETN may exert anti-inflam-
matory response to a fatal endotoxin challenge42. 
Lipopolysaccharide of Porphyromonas gingivalis 
was reported to induce the expression of inflamma-
tion-related molecules in epithelial cells, neutro-
phils, osteoblasts, osteoclasts, macrophages/-
monocytes and lymphocytes in periodontal tissues, 
periodontal ligament (PDL) and gingival fibroblasts, 
proinflammatory cytokines and chemokines, and 
to upsurge the release of calprotectin, an inflam-
mation- related protein, from neutrophils and the 
expression of calprotectin  in monocytes37.

Correlation of Resistin with Systemic Disease
Raised serum levels of RETN are equally critical for 
tumorigenesis and angiogenesis, and have been 
interrelated with gastric, lung, esophageal, and 
colon cancers and are linked to primary tumor 
progression and higher TNM stage of gastric and 
esophageal cancers13, 41.

Results of a study show that freshly isolated human 
primary inflammatory cells co-express RETN43. It has 
been suggested that by “the increase of altered 
sensitivity and nociceptive signaling of opioid anal-
gesics, RETN contributes to the exacerbation of 
postoperative pain intensity”. At the surgical site, 

severity of inflammation leads to Postoperative 
pain intensity, which reflects nociceptive signaling. 
RETN can directly and indirectly induce the secre-
tion of interleukin-1β,tumor necrosis factor (TNF- ) 
and interleukin-6 by local macrophages44. RETN 
may play a role in the sub-clinical inflammation 
associated with chronic kidney disease45. Human 
studies show that adiponectin plays an important 
role in insulin sensitivity, inflammation, atherogene-
sis,46 inflammatory bowel disease, rheumatoid 
arthritis,47 and lipid metabolism, and thus influences 
hyperlipidemia and coronary artery disease 
(CAD)46.

Elevated levels of RETN are identified in the synovial 
fluid of patients with rheumatoid arthritis which is an 
inflammatory condition46. Human RETN is a highly 
expressed cytokine in sepsis where it is hypothesized 
to exacerbate inflammation48. In one of the study 
Mahmoud et al. observed that circulating Resistin 
levels were significantly increased in bladder 
cancer patients as compared to controls49. These 
particulars further support a potential role of RETN 
as a pro-inflammatory factor, at least in humans46. 
Endothelial cells release vasoactive and trophic 
substances, which are essential for controlling vaso-
motor reactivity, vascular growth, coagulation, 
inflammatory, immunologic responses and platelet 
function. It has been reported that resistin influenc-
es the function of endothelium by significantly 
elevating cellular permeability of endothelium50 
which is due to generation of  high concentration 
of RETN from EAT (epicardial adipose tissue) in 
patients with acute coronary syndrome33. Accord-
ing to findings suggested by Jamaluddin et al.,“ 
Resistin secreted by epicardial adipose tissue is a 
major cause of damage to endothelium by the 
induction of hyper-permeability in HUVECs (human 
umbilical vein endothelial cells)”33. It has been 
stated that RETN can contribute to malignant cell 
transformation in the path of an inflammatory 
process16. Cancer detection is dependent on histo-
logical analysis, which does not provide a clear 
indication of precursor status or precancerous 
conditions22. 

Levels of Resistin in Different Inflammatory Diseases
In gingival crevicular fluid (GCF) levels of RETN in a 
healthy Indian population were determined by 
Gokhale and found to be 13.32 ng/ml whereas 
these levels were raised to 24.55 – 37.02ng/ml in 
inflammatory conditions30,37. In a Japanese popula-
tion the GCF Resistin concentration was 4.75ng/ml 
in healthy conditions and rose to 10.75ng/ml in 
cases with chronic periodontitis and uncontrolled 
type 2 diabetes34. Similarly, in one of the studies
conducted in Mexico stated that hyperresistinemia, 
which may contribute to tumor growth and breast 
cancer survival, has been observed in breast 
cancer patients51.

Sugiyama et al. (2007) 68 27 37.037 19.401 to 57.632 2.40

Smith et al. (2008) 71 108 24.074 16.368 to 33.251 2.73

Chaudhary et al.(2010)37 208 34.615 28.171 to 41.505 2.79

Gonzaiez-Ramirez I et 
al.(2013)34 80 5.000 1.379 to 12.310 2.68

Gan et al.(2014)33 200 19.500 14.249 to 25.679 2.79

Koukertsu A et al.(2016)39 24 54.167 32.821 to 74.447 2.36

Chen et al.(2016)36 178 3.371 1.247 to 7.192 2.78

Palve et al.(2018 )38 106 33.019 24.190 to 42.824 2.72

D e Abreu PM (2018) 76 90 3.333 0.693 to 9.434 2.70

Rubab Z et al. (2018) 75 100 32.000 23.022 to 42.077 2.72

Total (random effects) 3158 28.877 22.617 to 35.570 100.00
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CONCLUSION

Resistin appears to show an association between 
inflammation and tumorigenesis. From a clinical 
standpoint, it may be of significant benefit to assess 
potential early biomarkers of malignant transforma-
tion such as biomarkers that could assist in early 
diagnosis of individuals at high risk. This may possibly 
also decrease the risk, or progression, of various 
inflammatory diseases when used as a therapeutic 
intervention.
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