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ABSTRACT 

iObesity iis ia isubstantial iissue ithat ireduces ithe iquality iof ilife ifor inumerous iindividuals iand iincreases itheir isusceptibility ito 

ivarious idiseases. iInflammation iplays ia icrucial irole iin ithe idevelopment iof iobesity iand iacts ias ia icentral ifactor ifor ithe 

iinteractions iof icellular iand ihumoral icomponents iinside iadipose itissue. iThe iresearch isought ito iinvestigate iobesity-associated 

iinflammatory imarkers, ispecifically iIL-1α, iIL-1β, iTGF-Beta1, iand iTGF-Beta2, iin iindividuals iwith iobesity iand ihealthy 

icontrols. iThe istudy ifeatured ia itotal iof i160 ipatients, icomprising i120 iobese icases iand i40 icontrols, iconducted ifrom iJanuary 

i2024 ito iJune i2024. iThe isamples iunderwent icentrifugation (3000 g, i20 min), iSubsequently, ithe iserum iwas iseparated iand 

ipreserved iat i-20°C. iSerum ifrom iboth ithe ipatient iand icontrol iwas isubjected ito ienzyme-linked iimmunosorbent iassays 

i(ELISA) ifor (IL-1α, iIL-1β, iTGF-β1, iand iTGF-β2). iThe icurrent istudy iincluded i160 iparticipants iat ivarious istages iof iobesity, 

iindicating ithat ithe imajority iof ioverweight iindividuals iwere iaged i20-30, icomprising i30 isubjects (83.33%). iThe irecent 

ifindings iindicated ithat ithe imean iTGF-β2 iwas iconsiderably ihighest iin iobese itype iII ipatients (274.8 ing/L). iTGF-β1 iwas 

iconsiderably ihigheri(P<0.05) iin iobese itype iII iparticipants, iwith ia imean iof i51.67 ing/L. iSimilarly, ithe ilevels iof iIL-1α iand iIL-

1β idid inot idemonstrate isignificant idifferences iacross ithe iresearch igroups, iwith iP>0.05. iThe icurrent istudy irevealed ithat iTGF-

β1 iand iTGF-β2 imay ihave ia isignificant irole iin ilipid imetabolism, iparticularly iin iindividuals iwith iinsulin iresistance. i 
 

Keywords: iObesity, iBMI, iTGF- iβ, iMH, iDII, iDIL. i 

1. INTRODUCTION 

i iThe iincidence iof ioverweight iand iobesity ihas iincreased imarkedly iin irecent idecades. iObesity iis istrongly ilinked ito iseveral 

imetabolic idisorders, iincluding: i(Insulin iresistance, iatherogenic idyslipidemia, inon-alcoholic ifatty iliver idisease iand imetabolic 

isyndrome) i(1). i i iObesity iand ithe imetabolic isyndrome iare iworldwide iepidemics idriven iby ian ienvironment ithat iencourages 

iobesity. iThis iis ienabled iby icomplex iunderlying ipathophysiology, iin iwhich ichronic iinflammation iacts ias ia icrucial ietiological 

iand imechanistic ielement i(2). iInflammation ifunctions ias ian iessential iphysiological idefense imechanism; inonetheless, 

ipersistent ior iintense iinflammation ican iresult iin idisease. iPersistent isystemic iand iadipose itissue iinflammation icontributes ito 

iobesity-associated icardiovascular idisease iand itype i2 idiabetes imellitus i(3). iExcess iweight iand iobesity iinduce ia ichronic 

iinflammatory istate isince iadipose itissue iproduces iinflammatory ibiomarkers, iwhich imay iaffect ipain ipathways. iCytokines, 

isuch ias iinterleukin-1β i(IL-1β), iIL-6, iand itumor inecrosis ifactor, imay idirectly iinfluence iperipheral ineurons ithrough itheir 

ireceptors ior iindirectly iby ipromoting iprostaglandin iproduction, iwhich ican iactivate ior isensitize iperipheral ineurons, ileading ito 

iincreased ipain iperception. iCytokines iare iproposed ito icontribute ito icentral ipain imechanisms i(4). iAdipose itissue iis 

iinsufficient iin ibuffering idietary ilipids, ileading ito iectopic ifat iaccumulation iin iorgans isuch ithe iliver, iheart, ior iskeletal 

imuscles. iLipotoxicity iin iadipose itissue iincreases ithe igeneration iof ireactive ioxygen ispecies i(ROS), iand itheir iexcess icauses 

icellular idamage iand ipromotes ichronic iinflammation i(1,5). iStress iand iinadequate ioxygenation iinduce iapoptosis iin 

iadipocytes. iThis ipromotes ithe iformation iand iactivation iof imacrophages iexhibiting ian iM1 i(proinflammatory) iphenotype, 

iwhile idiminishing ithe iM2 i(anti-inflammatory) iphenotype. iProinflammatory icytokines, isuch ias iTNF-α, iIL-6, iand 

iinterleukin-1β i(IL-1β), itogether iwith imetabolites ifrom iinjured icells, ipromote ithe itranslocation iof iHMGB-1 ifrom ithe inucleus 

ito ithe icytosol. iThis iprotein iis irecognized ias ia isignificant ifacilitator iof iinflammation iat ithe isite iof idamage. iThus, iit iis 

icomprehensible ithat iHMGB-1 ilevels iare ielevated iin iobesity iand imetabolic isyndrome, ias iinflammation iin ithese iconditions, 

itriggered iby ilipotoxicity iand ireactive ioxygen ispecies, ileads ito icellular idamage iand imacrophage iactivation i(1,6). iInterleukin-

1α i(IL-1α), itumor inecrosis ifactor-α i(TNF-α), ileptin, iand itransforming igrowth ifactor-α i(TGF-α) iare ikey iadipokines ithat 

imodulate iinflammatory iprocesses iin iindividuals iwith iobesity i(7). iElevated iTGF-β ilevels ihave ibeen iassociated iwith iimpaired 

iadipose itissue iin iindividuals. iAlthough iTGF-β iserves ias ian iinhibitor iof iadipogenesis, iits ielevated iexpression iin iobese  
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iadipose itissue isuggests ia ipossibly iparadoxical irole iin imetabolic icontrol i(8). iAugmenting ithe isynthesis iand iactivity iof iIL-1α, 

iboth ilocally iand isystemically, iprecipitates iinsulin iresistance i(IR). iFurthermore, ielevated ilevels iof iTGF ihave ibeen iassociated 

iwith iobesity iand iits iaccompanying icomorbidities, isuch ias idiabetes iand idyslipidemia, iindicating ia ipotential irole iof 

iadipokines iin ithe imetabolic imechanisms iof iobese iindividuals i(7). 

Patients iand imethods 

 The istudy ifeatured ia itotal iof i160 ipatients, icomprising i120 iobese icases iand i40 icontrols, iconducted ifrom iJanuary 

i2024 ito iJune i2024. iAll iinstances ihaving ia idocumented ihistory iof iobesity iand ia ibody imass iindex i(BMI i> i27). 

iPatient idata iwere icollected ifrom ieach iparticipant ifollowing ithe iacquisition iof ia isigned iconsent iform. iFasting 

ivenous iblood isamples (5 iml) iwere iobtained ifrom ieach iparticipant. iThe isamples iwere isubjected ito icentrifugation 

i(3000 g, i20 min.), ifollowing iwhich ithe iserum iwas iextracted iand ipreserved iat i-20°C. iSerum ifrom iboth ithe ipatient 

iand icontrol iwas isubjected ito ienzyme-linked iimmunosorbent iassays i(ELISA) ifor iIL-1α, iIL-1β, iTGF-Beta1, iand 

iTGF-Beta2, iadhering ito ithe imanufacturer's iinstructions i(SUNLUNG/Biotech, iLtd; iChina). 

Statistical ianalysis 

 Statistical ianalysis iwas iperformed iwith iGraphPad iPrism i(version i10.1, iUSA). iComparisons iacross ithe igroups iwere 

iperformed iutilizing iOne-Way iANOVA iand/or iChi-square itesting iif irequired. iA iP ivalue ibeyond i0.05 iis iconsidered 

inon-significant, ibut ia iP ivalue ibelow i0.05 isignifies iconsiderable ivariation iamong igroups. 

2. RESULTS I 

 The icurrent istudy isuggested ithat ithe imajority iof ioverweight iindividuals iwere iin ithe iage iarea iof i20-30, iincluding 

i30 iparticipants (83.33%). iIn ithe icase iof iobesity itype-1, ithe ibiggest inumber iof iparticipants, i14 (73.68%), ialso 

ibelonged ito ithe i20-30 iage igroup. iConversely, ifor iobese itype-2, imost iindividuals iwere iin ithe i20-30 iage ibracket, 

itotaling i3 iparticipants (42.86%), ias iseen iin iTable i1. iThe iBMI ivariation iamong ithe istudy ipopulation, ias iillustrated 

iin iTable i2, iindicated ithat ithe imean iBMI iof ithe iobese itype iII igroup iwas ithe ihighest (38.07), ifollowed iby iobese 

itype iI (32) iand ioverweight isubjects (27.03). iThe icurrent ifindings iindicate ithat ithe imean iTGF-β2 iconcentration iwas 

ihighest iin iobese itype iII ipeople (274.8 ing/L) iand ilowest iin ioverweight iindividuals i(258.2 ing/L), iwith ia isignificant 

idifference ibetween ithe icategories i(P<0.05). iTGF-β1 iwas iconsiderably ienhanced i(P<0.05) iin iobese itype iII 

iparticipants, iwith ia imean iof i51.67 ing/L, icompared ito ithe iother igroups, ias iseen iin iTable i3. iSimilarly, ithe ilevels 

iof iIL-1α iand iIL-1β idid inot iexhibit isignificant idifferences iamong ithe istudy igroups, iwith iP>0.05 ifor iboth. iMinor 

ivariations iwere iobserved iacross ithe igroups, iwith ithe ihighest iconcentration iof iIL-1α iat i13.1 ipg/ml ireported iin 

iobese itype i1 isubjects, iwhile ia islight ielevation iof iIL-1β iat i9.4 ipg/ml iwas inoted iin ioverweight iindividuals, ias 

iindicated iin iTable i4. 

3. DISCUSSION 

The iinterplay ibetween iadipose itissue iand iinflammation iis icomplex iand iinvolves iseveral icellular iand ihumoral 

icomponents. iMacrophages iare ithe iprincipal icellular icomponents iinvolved iin ithe ichronic iinflammation iof iobese 

iadipose itissue, iand itheir imodulation iis iessential ifor ithe iinteraction ibetween iinflammatory iand iimmune iresponses, 

ipossibly irepresenting ia icritical ifactor iin imedical itreatments ifor iobese iindividuals i(9,10). iObesity iis ifrequently 

ilinked ito ia ipersistent, ilow-grade iinflammatory icondition ithat iimpacts ithe ientire iorganism. iThis ichronic 

iinflammatory idisorder idisrupts ithe icoordinated iconnection ibetween ithe iperiphery iand ithe ibrain, icrucial ifor 

isustaining ihomeostasis ivia ihumoral, inutrient-mediated, iimmunological, iand ineural isignaling ipathways i(11). iThe 

icurrent istudy iconcurred iwith iprevious iresearch iindicating iThe iimpact iof iinflammatory imediators ion ithe 

irelationship ibetween idietary iinsulin iindices iand ithe imetabolic iphenotypes iof ioverweight iand iobese iwomen i(7). 

iTGF-β iserves ias ian iinflammatory imarker, iwith iover i30 iassociated iproteins iidentified ias iconstituents iof ithe iTGF-

β isuperfamily iin imammals, ipredominantly ilocated iin iliver itissue i(12). iThe icurrent idata iindicated ithat ithe imean 

iTGF-β2 ilevel iwas isignificantly ielevated iin iobese itype iII isubjects i(274.8 ing/L). iOur ifindings ialign iwith ianother 

istudy ithat ireported ia ipositive icorrelation ibetween iTGF-β ilevels iand idietary icarbohydrate iintake. iNo isubstantial 

icorrelation iwas iseen ibetween iinflammatory imarkers iand itotal ifat iconsumption. iNonetheless, ia imarginally 

isignificant inegative icorrelation iA icorrelation iwas iseen ibetween itotal ifat iconsumption iand iTGF-β ilevels iin ithe 

imodified imodel. iThus, itotal idietary icarbohydrate iintake iwas iassociated iwith ian ielevated irisk iof iinflammation, ibut 

itotal ifat iconsumption ishowed ino icorrelation iwith iincreased iinflammation i(13), iYadav iet ial., i(14) iwho iproposed 

ithat ithe iTGF-β/Smad3 ipathway iplays ia icrucial irole iin ithe iregulation iof iglucose iand ienergy ibalance. iSpecifically, 

ithey idemonstrated ithat ithe iinhibition iof iTGF-β/Smad3 isignaling ienhances iglucose iand iinsulin itolerance, iresulting 

iin ian iimproved imetabolic iprofile. iAnother istudy iindicated ia ipositive icorrelation ibetween iTGF-β iand iBMI. 

iElevated iconcentrations iof iTGF-β iin ithe ibloodstream isignify ithe iseverity iof iinflammation iassociated iwith iobesity 

i(15). iTGF-β imay icontribute ito icellular iproliferation iin iaddition ito iadipose itissue iaccumulation iin iadipocytes; 

ihence, iits iincrease iin iobese iindividuals imay iserve ias ia isignificant imarker iof ifatty itissue iproduction iand 

ideposition. iFurthermore, iour ifindings ialign iwith ithose iof iFabregat iand iCaballero-Díaz istudies i(16), iwho iargue 
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ithat iTGF-β iis ia ivital iregulator iacross iall istages iof idisease iprogression, ifrom ibasic iliver iinjury ito icirrhosis iand 

ihepatocellular icancer, imediated iby iinflammation iand ifibrosis. iInitial iresearch isuggests ithat isustained iTGF-β 

iexpression iin iobesity iis ipredominantly iassociated iwith iadvanced iinflammatory istages iand iis iconsidered ia irisk 

ifactor ifor iserious idiseases i(17,18). iThe ilevels iof iIL-1α iand iIL-1β idid inot idiffer isignificantly iamong ithe istudy 

igroups, iwith iP>0.05 ifor iboth. iYet, islight ivariations iwere iobserved, iwith ithe ihighest iconcentration iof iIL-1α iat 

i13.1 ipg/ml ireported iin iobese itype i1 isubjects, iwhile ia iminor ielevation iof iIL-1β iwas idetected iin ioverweight 

isubjects iat i9.4 ipg/ml. iIndividuals iwith iobesity iexhibit ielevated iblood ilevels iof iinterleukin-1 ibeta i(IL-1β), iwhich 

iis igenerated iby imacrophages ioriginating ifrom iadipose itissue. iThis ipro-inflammatory icytokine imodulates iadipocyte 

iproliferation iand iapoptosis, istimulates ilipolysis, isuppresses ilipid iproduction, iand idecreases iblood ilipids ithrough 

iautocrine iand iparacrine imechanisms i(19). iA irecent istudy iestablished ithat ithe imetabolically ihealthy iobesity i(MH) 

iphenotype iin ioverweight iand iobese iwomen iis iassociated iwith idietary iinsulin iindex i(DII) iand idietary iinsulin iload 

i(DIL) iintake, iwith iIL-1β ipossibly iaffecting ithis icorrelation. iSubsequent istudies iconfirmed ithat iIL-1 ifamily igenes 

ihave ia irole iin ithe igenetic ipropensity ito iobesity. iThe iinteraction ibetween iIL1B iand iIL1RN ihas ibeen ishown ito 

icorrelate iwith iboth iBMI iand ibody ifat ipercentage, iwith ithe irare iT iallele ioffering iprotection iagainst iincreased 

ilevels i(20). 

4. CONCLUSION I 

 In isummary, ithe idata ipresented iindicate ithat iTGF-β1 iand iTGF-β2 imay isignificantly iinfluence ilipid imetabolism, 

isynthesis, iand iaccumulation, iespecially iin ipeople iexhibiting iinsulin iresistance. i 
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Table i1. iThe iage igroup iof ithe istudy igroups 

Age igroup 

Overweight Obese itype iI Obese itype iII Control 

No. % No. % No. % No. % 

<20 2 5.00 1 2.50 4 10.00 3 7.50 

20-30 30 75.00 22 55.00 16 40.00 17 42.50 

31-40 4 10.00 8 20.00 12 30.00 9 22.50 

41-50 2 5.00 7 17.50 7 17.50 6 15.00 

>50 2 5.00 2 5.00 1 2.50 5 12.50 

Total i 40 100.00 40 100.00 40 100.00 40 100.00 

 

Table i2. iBMI idistribution iof ithe istudy igroups 

Boody imass 

iindex 

Overweight Obese itype iI Obese itype iII Control 

P ivalue 
Mean i±SD Mean i±SD Mean i±SD Mean i±SD 

27.03±1.23 32.0±1.26 38.07±1.73 21.81±1.52 
<0.0001 

Total i 40 40 40 40 
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Table i4: iInflammatory ibiomarkers ilevels iamong ithe istudy igroups 

Immunity 

ivariables  

Overweight Obese itype iI Obese itype iII Control 
P ivalue 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

TGF-Beta2 

i(ng/L) 
258.20 52.26 266.50 48.16 274.80 29.51 263.80 56.11 0.0037 

TGF-Beta1 

i(ng/L) 
32.04 23.43 39.06 10.53 51.67 15.80 44.48 20.34 0.0005 

IL-1 ialpha 

i(pg/ml) 
13.00 2.45 13.16 3.18 12.43 1.24 12.80 2.84 0.8200 

IL-1 ibeta 

i(pg/ml) 
9.40 2.74 8.32 2.24 9.23 0.68 9.25 3.05 0.4498 

Total i(n) 40 40 40 40  
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