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zf immune responses to oral pathogenesis parallel those in systemic diseaseg then
ewr concentrations of immunostimulatory z/–ɣ1 ILD/1 and other biomarkers should be

higher in patients with generalized inflammation and oral preDcancerous lesions than
in subjects who are healthy or present with localized periodontitisA

H/h saliva should be a better matrix for prognostic cytokine measurement than serum to
differentiate between localizedD and generalized inflammation g oral preDcancerA

Figure w: Serum Cytokines in Cancerf Rheumatoid Arthritis yRAkf and Healthy Patients were measured via ppDplex magnetic
kit H’MX Milliporeh using the Luminex platform HtophA Everage cytokine concentrations were calculated for each cytokine
HmiddlehA Unpaired two tailed TDtesting was performed on comparative data arrays in Microsoft ’xcel Version pRA(AkpRkAb((p
HbottomhA
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Immune responses to systemic and oral diseases are modulated by cytokine output of effector
cells and driven by the nature of antigenic stimuliA Uhronic inflammation in rheumatoid arthritis HREh is
marked by elevated T cell chemokines like TNjα and ILDpkp1 while lower cytokine levels in cancer patients
indicate tumor antigen mediated immune suppression/A This study compares cytokine signatures in
dental patients displaying moderateDadvanced periodontal disease with varying inflammatory and
precancerous manifestations to those found within healthy1 RE1 and assorted cancer subjects1 with the
goal of identifying predictive biomarkersA Serum and saliva samples were collected from individuals
Hn%)/h presenting with preDcancerous lesions1 localizedD or generalized oral inflammationA E sandwich
’LISE was utilized to measure IjNγ and ILD/ concentrations in these matrices1 while multiplex cytokine
analysis HLuminexh was performed on saliva from healthy donors1 as well as on serum and cellDculture
supernatants from RE and cancer patients HcontrolshA Serum and salivary ILD/ concentrations were higher
in the sampled oral disease states than in healthy subjects Hp>(A(bhA Salivary IjNγ was notably lower in
patients with localizedD versus generalizedDinflammation Hp%(A(b–h and preDcancerous lesions Hp%(A(RphA
Multiplex analysis of serum revealed raised ILDR Hp>(A(ph and ILDpb Hp%(A(Rxh concentrations in cancer
patients1 and ILDk to be the sole discerning factor between cancerous and rheumatic diseases
Hp%(A()/hA Peripheral blood derived supernatants from cancer and RE patients showed over b((Dfold
increases in IjNγ and ILD/1 in addition to over )((Dfold increases in ILD< and TNjα in similar RE samplesA
Thus1 elevated ILD/ may indicate oral pathogenesis while heightened salivary IjNγ suggests progression to
advanced periodontitis and cancerA juture serumDbased and in vitro studies should look for correlation of
ILDR1 ILD<1 ILDk1 ILDpb1 and TNjα concentrations and oral diseaseA In sum1 monitoring the aforementioned
cytokines could help track disease severity and serve as prognostic indication of treatment efficacyA

Figure d: Salivary Cytokines in Periodontal and Healthy Patients were measured via sandwich ’LISE and Luminex1
respectivelyA Everage cytokine concentrations were graphed for IjNɣ levels Htoph and ILD/ HmiddlehA Unpaired two tailed TD
testing was performed on comparative data arrays in Microsoft ’xcel Version pRA(AkpRkAb((p HbottomhA

Figure x: Serum Cytokines in Periodontal and Healthy Patients were measured via sandwich ’LISE and Luminex1 respectivelyA
Everage cytokine concentrations were graphed for IjNɣ levels Htoph and ILD/ HmiddlehA Unpaired two tailed TDtesting was
performed on comparative data arrays in Microsoft ’xcel Version pRA(AkpRkAb((p HbottomhA

• ”xpand number of test subjects and samples to enhance statistical relevancec

• ’erform additional =uminex assays with all matrices esalivag serumg and cellmculture
supernatantr on same plate to account for intermassay variabilityc

• Wdd healthy donor subset to in vitro ’?>“ prediction assay to understand the context of
immunostimulatory cytokine upregulationc

• Repeat saliva ”=zSW:multiplex analysis to look for increased concentrations of biomarkers
identified in this projectm z=mfg z=m(g z=mxg z=mwug and T–/αcm in patients with periodontal
diseasec

• Test for additional chemokines such as >acrophage znflammatory ’roteins e>z’rg Tumor
*rowth /actorsg and z=mwβ in serum of patients with advanced periodontitis and prem
cancerous lesionsc

• Wdd oralmcancer sample subsets for comparative studiesc
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Student’s8TDtest Figure 1: Peripheral Blood Derived Cell3Culture Cytokines in Cancer and Rheumatoid Arthritis yRAk Patients were obtained
by incubating P&MUs in growth media Hx(9 RPMIgx9 j&Sgp9 Entibiotich for p week in the presence or absence of the
mitogenic stimulus phytohaemaglutinnin HPHEhA Uytokines were measured via p/Dplex magnetic bead kit H’MX Milliporeh
using the Luminex platformA Everage cytokine concentrations were calculated and graphed for each cytokine Htop1 leftDtophA
Stimulation indexes were calculated by dividing each donor’s cytokine response to PHE by media background Hbottom1 leftD
bottomhA Unpaired two tailed TDtesting was performed on comparative data arrays in Microsoft ’xcel Version pRA(AkpRkAb((p
HlefthA

• Serum is a better matrix than saliva for diagnosing periodontitisg showing significant
increases in both z/–ɣ and z=mv versus in healthy subject ep 3 pcpurc

• Salivary z/–ɣ concentration is useful for distinguishing generalized oral
inflammation ep b pcpu)r and premcancerous lesions ep b pcpfwr from localized
inflammationc

• Salivary z=mv concentrations elevated above those of healthy donors correlates with
moderatemtomadvanced periodontal diseasec

• =uminex revealed z=mf and z=mwu levels significantly greater in cancer patients ep 3
pcpurg and noticeable increases in z=mug z=mwv epfprg and z=mwx ep 8 pcpurc

• Unexpectedly no changes were seen in z=mv and z/–ɣ concentrations in RW:cancer
versus healthy serumc

• <igh levels of z/–ɣ ew0fcx pg:m=r and z=mv exc) pg:m=r observed in RW cellmculture
supernatants prior to mitogenic challenge with ’<Wc

• <igh levels of z=m( and z=) e8 vppp pg:m=r observed in cancer cellmculture
supernatants prior to mitogenic challenge with ’<Wc

• =ymphocyte potential to respond to antigens seen via 8 uppmfold increase in z/–ɣ
and z=mv in RW and “ancerg and 8 lpp –fold increase in z=m( and T–/α in RW postm
’<W challengec

• Significant differences in the concentrations of the aforementioned cytokines in
serum and saliva matrices suggests their usefulness as biomarkers in diagnosisc

• ’?>“ cellmculture experiment showed qualitative upregulation of immune
stimulatory cytokinesg indicative of patients’ ability to fight diseaseg thereby
demonstrating utility of multiplexing in diseasemprognosis and predicting response
to immunotherapiesc

wc “hoy ”c Understanding the dynamicsJ pathways involved in the pathogenesis of rheumatoid
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• zn autoimmune diseasesg chronic inflammationg or carcinogenesis levels of cytokines are observed to
be elevatedc z/–mγ along withg T–/mαg z=mwβ are mostly pro inflammatory whereas other cytokines are
pleiotropic in naturelc

• Salivary cytokine levels indicate the presence of diseaseg epithelial behaviorg the local inflammatory
responseg and carcinogenesisc /or exampleg elevated levels of specific cytokines like z=mwαg z=m(g z=m)g
V”*/mαg and T–/mα are prevalent in saliva of patients with tongue Squamous “ell “arcinoma eoral
cancer r and pre cancerous lesionslc

• The first mediators to have their role related to periodontal pathogenesis are innate immunity
cytokines produced after microbial recognitiong such as T–/mag z=mw and z=m(fc

• Typicallyg there are two common diseases affecting the oral tissues and the supporting structures of a
toothc zn gingivitisg inflammation is limited to the soft tissuesg epitheliumg and connective tissue;
zn periodontitisg inflammatory processes extend to the supporting tissues including the alveolar boneuc

• qral lichen planus eq=’rg a chronic inflammation disease affecting the oral mucosag is associated
with upregulated z=mwg vg fg ug (g )g wpg wvg wxg w)g T*/mβg z/–mγ and T–/mαg in lesionsg salivag serum
and peripheral blood mononuclear cells from patients(c

• z/–mγg T–/mαg z=mfg z=mwp are involved in the susceptibility of oral chronic inflammatory disease
states(c
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