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The Relation Between Metabolic
Parameters, Some Cardiovascular

Risk Factors and Visfatin in
Hyperlipidemic Female Patients

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Hyper li pi de mi a is a mo di fi ab le ma jor risk fac tor in pri mary and se con dary pre ven-
ti on of car di o vas cu lar di se a ses. Vis fa tin, pre do mi nantly ex pres sed and sec re ted by adi po se tis su e in both
hu mans and mi ce, is shown to play a re gu la tory ro le in li pid me ta bo lism. The re la ti ons hip bet we en vis-
fa tin and me ta bo lic pa ra me ters, in su lin re sis tan ce and obe sity ha ve only re cently be gun to be exa mi ned.
In our study, we in ten ded to show the re la ti on of vis fa tin with me ta bo lic pa ra me ters and so me car di o -
vas cu lar risk fac tors in hyper li pi de mic fe ma le pa ti ents.  MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  The study inc lu ded 60 hy-
per li pi de mic fe ma le pa ti ents. Twenty-six of the pa ti ents we re no no be se and 34 of them we re obe se. As well
as ma king physi cal and an tro po met ric exa mi na ti ons, fas ting plas ma glu co se and in su lin, post pran di al
plas ma glu co se and in su lin, li pid pro fi le, uric acid, ho mocy ste i ne, C-re ac ti ve pro te in and vis fa tin le vels we -
re me a su red in all fe ma le sub jects. RRee  ssuullttss:: In our no no be se hyper li pi de mic and obe se hyper li pi de mic
gro ups, plas ma vis fa tin le vels we re not fo und to be dif fe rent. In the obe se gro up only se rum uric acid le -
vels we re sig ni fi cantly high. In no no be se hyper li pi de mic gro up po si ti ve cor re la ti ons we re fo und bet we -
en vis fa tin and trigy ce ri de le vels, ho me os ta sis mo del as sess ment in su lin re sis tan ce in dex. We al so
de mons tra ted ne ga ti ve cor re la ti ons bet we en vis fa tin le vels and low den sity li pop ro te in cho les te rol le vels
in our obe se hyper li pi de mic gro up. CCoonncc  lluu  ssii  oonnss:: In conc lu si on, we may spe cu la te that vis fa tin has a ro le
in li pid ab nor ma li ti es. But it may not ha ve a ro le in me ta bo lic pa ra me ters, and so me  car di o vas cu lar risk
fac tors such as uric acid, ho mocy ste i ne, C- re ac ti ve pro te in, Li pop ro te in a in hyper li pi de mic sub jects. 

KKeeyy  WWoorrddss::  Obesity; atherosclerosis; nicotinamide phosphoribosyltransferase;
hyperlipidemia; ınsulin resistance      

ÖÖZZEETT  AAmmaaçç:: Kar di yo vas kü ler has ta lık la rın pri mer ve se kon der ko ru ma sın da hi per li pi de mi de ğiş ti ri le bi -
lir ma jör bir risk fak tö rü dür. Esas ola rak fa re ve in san lar da adi poz do ku da eks pre se edil di ği ve sal gı lan dı -
ğı gös te ri len vis fa ti nin li pid me ta bo liz ma sın da re gü la tör bir ro lü ol du ğu gös te ril miş tir. Me ta bo lik
pa ra met re ler, in sü lin re zis tan sı ve obe zi te ile vis fa ti nin iliş ki si da ha ye ni ye ni araş tı rıl mak ta dır. Bu ça lış -
ma da vis fa ti nin hi per li pi de mik ka dın has ta la rı mız da me ta bo lik pa ra met re ler ve ba zı kar di yo vas kü ler risk
fak tör le ri ile iliş ki si ni gös ter me yi planladık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ça lış ma mı za 60 hi per li pi de mik ka dın
has ta yı al dık. Has ta la rın 26’sı no no bez, 34’ü obez idi. Tüm ka dın has ta lar da fi zik mu a ye ne ve an tro po met -
rik öl çüm le re ek ola rak aç lık kan şeke ri, aç lık in sü lin, tok luk kan şeke ri, tok luk in sü lin, li pid pro fi li, ürik
asit, ho mo sis te in, C-re ak tif pro te in ve vis fa tin se vi ye le ri ne ba kıl dı. BBuull  gguu  llaarr:: Hep si hi per li pi de mik olan no -
no bez ve obez grup la rı mız da, plaz ma vis fa tin se vi ye le ri fark lı bu lun ma dı. Sa de ce, obez grup ta se rum ürik
asit se vi ye le ri be lir gin ola rak yük sek ti. No no bez hi per li pi de mik grup ta vis fa tin se vi ye le ri ile trig li se rid ve
in sü lin re zis tan sı öl çü mü olan HO MA-IR (ho me os ta sis mo del as sess ment) ara sın da po zi tif ko re las yon sap -
tan dı. Ay rı ca obez hi per li pi de mik has ta la rı mız da vis fa tin se vi ye le ri ile dü şük dan si te li li pop ro te in ko les -
te rol, ho mo sis te in, C- re ak tif pro te in se vi ye le ri ara sın da ne ga tif ko re las yon bul duk. SSoo  nnuuçç:: So nuç ola rak
vis fa ti nin li pid abor mal lik le rin de ro lü ol du ğu nu söy le ye bi li riz. Ama hi per li pi de mik ki şi ler de me ta bo lik pa -
ra met re ler ve ürik asit, ho mo sis te in, C- re ak tif pro te in ve li pop ro te in a gi bi kar di yo vas kü ler risk fak tör -
le ri ile  iliş ki si ol ma ya bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Şişmanlık; ateroskleroz; nikotinamid fosforiboziltransferaz;
hiperlipidemiler; insülin direnci          
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di po se tis su e has re cently be en iden ti fi ed
as  an en doc ri ne or gan. It re le a ses a lot of
adi po ki nes such as tu mor nec ro sis fac tor-

α (TNF-α),  plas mi no gen ac ti va tor in hi bi tor type 1
(PA I-1), non-es te ri fi ed fatty acids, pros tag lan dins,
lep tin, adip sin, adi po nec tin, re sis tin, an gi o ten si no -
gen, in ter le u kin 1 and 6.1-4 In 2005 Fu ku ha ra iso la -
ted a no vel adi po ki ne na med vis fa tin.5 This
cyto ki ne was iden ti cal to Pre-B cell co lony-en han -
cing fac tor (PBEF). PBEF was ori gi nally clo ned as
a pu ta ti ve cyto ki ne shown to en han ce the ma tu ra -
ti on of B cell pre cur sors in the pre sen ce of IL-7 and
stem cell fac tor.6 Re vol lo et al.7 de ter mi ned bi oc -
he mi cally that the mo u se PBEF ge ne pro duct en co -
des a ni co ti na mi de phosp ho ri bosyl trans fe ra se
(Nampt) enz yme, ca pab le of mo du la ting in tra cel -
lu lar NAD le vels. Mo re re cently, se ve ral gro ups ha -
ve re por ted the crystal struc tu re of Nampt/PBEF/
vis fa tin and they all show that this pro te in is a di -
me ric type II phosp ho ri bosyl trans fe ra se enz yme
in vol ved in NAD bi osyn the sis.8,9

Vis fa tin is pre fe ren ti ally ex pres sed in vis ce ral
fat5. In cre a sed body fat, es pe ci ally vis ce ral fat, is clo -
sely lin ked to in su lin re sis tan ce.10 The re la ti ons hip
bet we en vis fa tin and me ta bo lic pa ra me ters such as
in su lin re sis tan ce and dysli pi de mi a, and al so adi po -
sity ha ve only re cently be gun to be un ders to od. The
pre ci se ro le of vis fa tin in in su lin re sis tan ce is not
cle ar. It was de mons tra ted that both vis fa tin and in-
su lin had si mi lar af fi nity for the in su lin re cep tor.5

Ho we ver un der physi o lo gi cal con di ti ons, the cir cu -
la ting le vels of vis fa tin are lo wer than in su lin. Thus,
des pi te the in su lin sen si ti zing ac ti on of vis fa tin in
vit ro, vis fa tin was sa id to  be a bi o mar ker of the in-
su lin re sis tant sta te as it is pre do mi nantly sec re ted
in vis ce ral adi po se tis su e, si te of in su lin re sis tan ce.
Con trary to the most pu ta ti ve hypot he sis, vis fa tin
tre at ment did not pro mo te in su lin re sis tan ce, but
ac tu ally ex hi bi ted in su lin mi me tic pro per ti es re sul -
ting in a glu co se lo we ring ef fect.11

It is stil unc le ar whet her cir cu la ting vis fa tin
le vels are as so ci a ted with in cre a sed vis ce ral fat
mass or in cre a sed to tal fat mass. The re are conf lic -
ting re sults abo ut vis fa tin and obe sity.12-18 A num-
ber of stu di es sho wed that vis fa tin is lin ked with
cir cu la ting li pid pa ra me ters such as high den sity li -

pop ro te in cho les te rol (HDL-C), low den sity li pop -
ro te in cho les te rol (LDL-C) and trigl yce ri de
(TG).17,19-22

We tho ught that it wo uld be in te res ting to ex-
a mi ne me ta bo lic and ant hro po met ric pa ra me ters,
car di o vas cu lar risk fac tors in hyper li pi de mic pa ti -
ents, so in this study, in or der to se ek ans wers abo -
ut the re la ti on of vis fa tin with li pid pro fi le,
me ta bo lic pa ra me ters and so me car di o vas cu lar risk
fac tors, we in ves ti ga ted vis fa tin le vels and abo ve
men ti o ned pa ra me ters in hyper li pi de mic pa ti ents
by gro u ping them as no no be se and obe se.  

MA TE RI AL AND MET HODS

SUB JECTS

Our sub ject po pu la ti on was com po sed of 60  fe ma -
les aged from 25-65 ye ars. They we re se lec ted
among the pa ti ents who vi si ted the out pa ti ent Cli -
nic of An ka ra Edu ca ti on and Re se arch Hos pi tal
from July 2008 to Oc to ber 2008. We cho se the sub-
jects who had only li pid  anor ma li ti es in the ir blo -
od analy sis, who se physi cal exa mi na ti ons and ot her
blo od analy sis pa ra me ters we re nor mal.. Alt ho ugh
no gen der dif fe ren ce was de ter mi ned in vis fa tin le -
vels14,17 we exa mi ned only fe ma les in or der to ob-
ta in a ho mo ge no us gro up. 26 of them we re
no no be se and 34 of them we re obe se. 

We ac cep ted our pa ti ents as hyper li pi de mic if
the ir to tal cho les te rol or trigl yce ri de le vels we re
abo ve 200 mg/dl, or low den sity li pop ro te in cho-
les te rol le vel was abo ve 130 mg/dl. 

Pa ti ents with ma le gen der, hyper ten si on, di a -
be tes mel li tus, glu co se in to le ran ce, con di ti ons
which may ef fect me ta bo lic pa ra me ters (such as ti -
ro id dysfunc ti ons in his tory or no wa days), preg-
nancy, chro nic di se a ses, in fec ti on, co ro nary ar tery
di se a se, and who we re  ta king  me di ci ne for hyper -
li pi de mi a  we re exc lu ded. 

Af ter de ta i led physi cal exa mi na ti on, in all sub-
jects body we ight and he ight we re me a su red. Wa -
ist was me a su red when fas ting, in stan ding po si ti on
half way bet we en cos tal ed ge and ili ac crest, whe re -
as  hip was me a su red at the gre a test cir cum fe ren ce
aro und the but tocks, by a non elas tic me su re. Wa -
ist to hip ra ti o (WHR) we re cal cu la ted.
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Body mass in dex (BMI) was cal cu la ted as we -
ight in ki log rams di vi ded by the squ a re of he ight
in me ters. The re fe ren ce in ter val of BMI is de fi ned
as obe sity as a BMI of mo re than 30 kg/m2.

Blo od was with drawn af ter 12 h of over night
fas ting, at 08.30 a.m. for fas ting plas ma glu co se
(FPG), in su lin (FI), se rum to tal and HDL  cho les te -
rol, trigl yce ri de, ho mocy ste i ne, CRP, li pop ro te in-
a (Lp a), uric acid,  and vis fa tin le vels. Anot her
blo od samp le was ta ken for ppoosstt  pprraann  ddii  aall  ppllaass  mmaa
gglluu  ccoo  ssee  ((PPPPPPGG))  aanndd  ppoosstt  pprraann  ddii  aall  iinn  ssuu  lliinn  (PPI) 2 h
af ter bre ak fast. 

This sudy was per for med ac cor ding to the Hel -
sin ki dec le ra ti on 2008. TThhee  lloo  ccaall  eett  hhiiccss  ccoo  mmmmiitt  ttee  --
ee  aapp  pprroo  vveedd  tthhiiss  ssttuuddyy  aanndd  aallll  tthhee  ssuubb  jjeeccttss  ggaa  vvee
wwrriitt  tteenn  iinn  ffoorr  mmeedd  ccoonn  sseenntt..

LA BO RA TORY MET HODS

Plas ma glu co se, to tal cho les te rol, TG and HDL-C
con cen tra ti ons we re de ter mi ned by enz ymo ca lo ri -
met ric spec trop ho to met ric met hod in a Roc he/Hi -
tac hi mo le cu lar PP au to a naly ser. LDL-C was
cal cu la ted by the Fri e de wald For mu la (LDL: To tal
cho les te rol –HDL-TG/5). In su lin was me a su red by
me ans of DRG Di ag nos tics (DRG Ins tru ments
GmbH, Ger many) ELI SA kits.    

An in di rect me a su re of in su lin re sis tan ce was
cal cu la ted from the fas ting plas ma in su lin (μuni te /
ml) x fas ting plas ma  glu co se (mmol/l)/22. 5 for mu -
la as ho me os ta sis mo del as sess ment (HO MA). 

Ho mocy ste i ne con cen tra ti ons we re de ter mi -
ned ac cor ding to the met hod of HPLC using Agi -
lend 1100 de vi ce. High sen si ti vity C-re ac ti ve
pro te in (CRP) was me a su red by im mun ne phe lo -
met ric tests by Beck man-Cut ler de vi ce. Uric acid
was me a su red by ca lo ri met ric, Lp a  and mic ro al -
bu min we re me a su red by nep he lo met ric met hods. 

For the me a su re ments of vis fa tin, af ter fas ting
blo od samp les we re  drawn, they we re san tri fu ged
4000 cycle/min in 30 mi nu tes. Plas ma was then sto -
red at -80˚C. Plas ma vis fa tin le vels we re as sa yed
by a com mer ci al vis fa tin C- ter mi nal (Hu man) ELI -
SA kit.

Sta tis ti cal analy sis

Cal cu la ti ons we re per for med using SPSS ver si on
11.5 (Cus to mer ID 30000105 930). Da ta were pre-
sen ted as me an ± SD. Stu dent t- test was used to
com pa re the gro ups in a pa ra met ric way. One way
va ri a ti on analy sis  (ANO VA) was used to com pa re
all study gro ups with each ot her. Tu key’s mul tip le
com pa ri son test was used for post hoc analy sis. A p
va lu e of < 0.05 was con si de red as sta tis ti cally sig-
ni fi cant. Pe ar son cor re la ti on co ef fi ci ent was used
for the cor re la ti on analy sis. 

RE SULTS
This study was per for med with 26 hyper li pi de mic
no no be se  (Group 1), and 34 hyper li pi de mic obe se
fe ma le pa ti ents  (Group 2). All the  de mog rap hic
and la bo ra tory fin dings of the gro ups we re com pa -
red and  de mons tra ted in Tab le 1. 

The age, the le vels of FBG, PPBG, FI, PPI, to -
tal cho les te rol, trigl ce ri de, LDL and HDL- cho les -
te rol, Lp-a, hsCRP, ho mocy ste i ne and vis fa tin
we re fo und to be  sta tis ti cally in sig ni fi cant in the
obe se and no no be se hyper li pi de mic pa ti ents. Uric
acid le vels of the obe se gro up was al so sig ni fi cantly
high (p< 0.05) (Tab le 1).

In or der to se ek cor re la ti ons bet we en all our
pa ra me ters ( age, BMI, to tal body fat, wa ist, hip cir-
cum fe ren ce, WHR, FBG, PPBG, FI, PPI, to tal cho-
les te rol, trigl ce ri de, LDL and HDL- cho les te rol,
Lp-a, hsCRP, ho mocy ste i ne and vis fa tin)  we ma de
cor re la ti on  analy sis in  obe se and no no be se gro -
ups. In our no no be se pa ti ents we fo und po si ti ve
cor re la ti on bet we en the le vels of vis fa tin and TG,
HO MA-IR (r= 0.453, r= 0.542, p< 0.02, p< 0.01 re-
s pec ti vely) The re we re al so po si ti ve cor re la ti on be-
t we en  ho mocy ste i ne le vels and LDL-C, uric a
le vels (r= 0.453, r= 0.505, p< 0.02, p< 0.01 res pec ti -
vely), and po si ti ve cor re la ti on bet we en hsCRP and
uric acid le vels(r= 0.440, p< 0.05). HO MA-IR was
al so po si ti vely cor re la ted with TG le vels of the no -
no be se hyper li pi de mic pa ti ents(r= 0.673, p< 0.01).
In our obe se hyper li pi de mic pa ti ents the re we re
ne ga ti ve cor re la ti on bet we en vis fa tin and LDL-C
(r=-0.419, p< 0.05). We co uld not find any po si ti ve
or ne ga ti ve cor re la ti ons among any ot her pa ra me -
ters in no no be se and obe se pa ti ents.



DIS CUS SI ON
Hu man vis fa tin ge ne is lo ca ted at 7q22.3, which has
be en re por ted to be a lin ka ge re gi on for in su lin re-
sis tan ce syndro me re la ted phe noty pes such as hy-
pe rin su li ne mi a, obe sity-re la ted tra its, im pa i red
glu co se to le ran ce, dysli pi de mi a, and hyper ten si -
on.23 It was sta ted that a sing le nuc le o ti de poly mor-
p hism at thre e dif fe rent lo ci of vis fa tin ge ne was
as so ci a ted with TG and to tal cho les te rol le vels,24

and a spe ci fic va ri ant of vis fa tin ge ne was as so ci a -
ted with cho les te rol le vels.25 The se re ports imply
that vis fa tin may  play an im por tant ro le in li pid
me ta bo lism. So, we de ci ded to test the pos sib le link
bet we en vis fa tin and me ta bo lic pa ra me ters, car di -
o vas cu lar risk fac tors in hyper li pi de mic sub jects.

In our hyper li pi de mic pa ti ents obe se or no no -
be se, vis fa tin le vels we re fo und to be si mi lar. So me
aut hors fo und ele va ted plas ma vis fa tin le vels in
obe se sub jects,8,12-15 but plas ma vis fa tin le vel was al -
so shown to be re du ced in obe sity.17 Our re sult may
in di ca te that vis fa tin may ha ve a ro le in hyper li pi -
de mi a, but if hyper li pi de mi a exists vis fa tin le vels
do es not dif fer, when obe sity is con cer ned. Mo re -

o ver; vis fa tin was shown to be down re gu la ted by
short- term over fe e ding,18 we think that it is very
dif fi cult to in ter pret the le vels of vis fa tin  in our
over fed obe se and hyper li pi de mic sub jects. 

Ke e ping in mind that HDL-C plays an im por -
tant ro le in es ti ma ting the risk for car di o vas cu lar
di se a se and in cre a sing le vels of HDL-C pro vi de a
pro tec ti ve ef fect, Smith et al. re por ted that se rum
vis fa tin le vel cor re la ted po si ti vely to HDL-C and
apo li pop ro te in A1, the ma jor com po nent of HDL,
in Asi an In di ans.21 In the study of Pa ga no et al., the
re la ti on bet we en vis fa tin and li pid pro fi le was not
analy sed but, his obe se gro up that had a sig ni fi -
cantly lo wer le vel of HDL-C and hig her le vel of
trigl yce ri des sho wed a sig ni fi cantly lo wer le vel of
vis fa tin com pa red to the le an gro up.17 Wang et al.
sup por ted the se fin dings; as in the ir study vis fa tin
cor re la ted po si ti vely with HDL-C and ne ga ti vely
with trigl yce ri de sug ges ting that this be ne fi cal li pid
pro fi le might be as so ci a ted with NAD me ta bo -
lism.8

Si mi lar to our no no be se hyper li pi de mic sub-
jects, Sun et al. had fo und po si ti vely cor re la ted TG
le vels with vis fa tin le vels of the ir he althy yo ung
men.18 We fo und po si ti ve cor re la ti on bet we en vis-
fa tin and TG in our only hyper li pi de mic ot her wi -
se he althy no no be se pa ti ents, but not in our obe se
hyper li pi de mic pa ti ents. As ele va ted se rum TG is
ag re ed to be a mar ker of the me ta bo lic syndro me,
our re sults war rent exp la na ti on.

We al so de mons tra ted that vis fa tin le vels we -
re ne ga ti vely cor re la ted with LDL-C le vels in obe -
se hyper li pi de mic pa ti ents. Li ke our study, Chen et
al fo und no cor re la ti on bet we en vis fa tin le vels and
ant hro po met ric pa ra me ters in ma le sub jects, but
de mons tra ted ne ga ti ve cor re la ti on with LDL-C le -
vels and vis fa tin in fe ma le sub jects20 .As  in hi bi ti on
of cho les te rol es ter pro te in in cre a ses HDL-C le vel
and dec re a ses LDL-C le vels, we may exp la in our
re sults abo ut LDL-C vi a in hi bi ti on of cho les teryl
es ter trans fer pro te in. As our sub jects we re fe ma le,
we think that es tro gen may mo du la te the ef fect of
cho les te rol es ter pro te in.  

We we re not ab le to show the cor re la ti on be-
t we en HDL-C and vis fa tin li ke so me re cent stu di -
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Group 1 (n= 26) Group 2 (n= 34) P 
Age (yr) 48.6 ± 10.1 51.7 ± 9.4 NS

FBG (mg/dl) 92.7 ± 17.5 98.6 ± 8.7 NS

PPBG (mg/dl) 114.7 ± 22.1 120.5 ± 22.8 NS

Cholesterol (mg/dl) 248.4 ± 45.6 245.5 ± 39.3 NS

TG (mg/dl) 266.7 ± 58.4 283.3 ± 14.4 NS

LDL-C (mg/dl) 158.7 ± 38.5 149.6 ± 37.3 NS

HDL-C (mg/dl) 46.2 ± 12.5 43.0 ± 9.4 NS

Uric acid (mmol/L) 3.7 ± 1.5 4.5 ± 1.5 <0.05

CRP (mg/dl) 4.5 ± 1.9 4.4 ± 2.0 NS

Homocysteine (µmol/L) 12.6 ± 8.2 12.5 ± 5.7 NS

Lp a (mg/dl) 465.8 ± 31.9 341.6 ± 48.4 NS

FI (µu/ml) 11.2 ± 5.9 12.7 ± 6.2 NS

PPI (µu/ml) 23.5 ± 13.2 34.3 ± 16.3 NS

HOMA-IR 2.6 ± 1.5 3.1 ± 1.6 NS

Visfatin (ng/ml) 31.2 ± 2.6 21.6 ± 2.0 NS

TABLE 1: Characteristics of Group 1 ve Group 2.

Data are presented as mean ± SD. NS: nonsignificant. Group 1: hyperlipidemic nonobese
females, Group 2: hyperlipidemic obese  females.
FBG: fasting blood glucose, PPBG: post prandial blood glucose, TG: triglyceride,
LDL-C: low density lipoprotein cholesterol, HDL: high density lipoprotein cholesterol,

CRP: high sensitive C- reactive protein, Lp a: lipoprotein a, FI: fasting insulin, 
PPI: post prandial insulin,  HOMA-IR: homeostasis model assessment-insulin resist-
ance. 
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es,8,17,20 it may be re la ted to the com pa rably low le -
vels of HDL-C in our po pu la ti on. The re a son why
dif fe rent li pid pa ra me ters we re cor re la ted with vis-
fa tin le vels in our no no be se and obe se hyper li pi -
de mic pa ti ents, war rents exp la na ti on. This puzz le
may be cla ri fi ed by furt her and lar ger stu di es.

Vis fa tin was highly ex pres sed in vis ce ral, com-
pa red with sub cu ta ne o us adi po se tis su e.5 As vis ce ral
adi po se tis su e is strongly as so ci a ted with in su lin re-
sis tan ce, we tho ught that if a cor re la ti on bet we en
vis fa tin plas ma con cen tra ti ons and/or vis fa tin ge ne
ex pres si on in vis ce ral adi po se tis su e exis ted, we may
de mons tra te a re la ti on bet we en HO MA-IR, in su lin
le vels and vis fa tin. Ho we ver we co uld not show any
dif fe ren ce in our hyper li pi de mic obe se or hyper li -
pi de mic no no be se gro ups as in su lin re sis tan ce pa ra -
me ters we re con cer ned, li ke the study of Pa ga no et
al.17 We al so did not de ter mi ne any cor re la ti on bet -
we en vis fa tin and in su lin re sis tan ce pa re me ters in
our obe se hyper li pi de mic sub jects, but the re was po -
si ti ve cor re la ti on bet we en vis fa tin le vels and HO -
MA-IR in no no be se hyper li pi de mic sub jects, but not
in obe se hyper li pi de mic ones. The se re sults do not
cla rify the are a of conf lic ting re sults abo ut vis fa tin
and in su lin re sis tan ce but we can say that vis fa tin
may play a ro le in li pid me ta bo lism and in su lin re-
sis tan ce, but the ex tent and the mec ha nism of this
ro le ne eds to be exa mi ned.

We did not find cor re la ti on bet we en BMI and
vis fa tin in our hyper li pi de mic sub jects. As vis fa tin is
shown to be cor re la ted with vis ce ral fat, this re sult

did not sur pri se us, but we did not find any cor re -
la ti on bet we en WHR, wa ist cir cum fe ren ce and
body fat li ke the study of  Berndt et al.14 The lack of
an  as so ci a ti on  bet we en WHR, wa ist cir cum fe ren -
ce, to tal body fat, BMI  and plas ma vis fa tin con cen -
tra ti ons in our study may sug gest that cir cu la ting
vis fa tin con cen tra ti ons is not as so ci a ted with the
pla ce of fat ac cu mu la ti on or might al so not re la ted
to in cre a sed fat mass in hyper li pi de mic sub jects. We
won der if we can spe cu la te that in hyper li pi de mic
pa ti ents obe sity did not ma ke any dif fe ren ce.

Re cently uric acid,26 CRP,27 ho mocy ste i ne28

and Lp a29 ha ve be en ac cep ted to be car di o vas cu lar
risk fac tors. We al so in ves ti ga ted the re la ti on bet -
we en  vis fa tin and the se risk fac tors. Only uric acid
le vels of the obe se hyper li pi de mic gro up was sig-
ni fi cantly high. We did not de mons tra te any po si -
ti ve or ne ga ti ve cor re la ti on bet we en vis fa tin and
uric acid or CRP or ho mocy ste i ne or Lp a in our
obe se or no no be se hyper li pi de mic sub jects. As uric
acid le vels may be re la ted to over fe e ding we may
say that car di o vas cu lar risk of the hyper li pi de mic
pa ti ents may not dif fer with obe sity.  

In conc lu si on we spe cu la te that the ro le vis fa -
tin in obe sity and  in su lin re sis tan ce is comp li ca -
ted, but we can say that it may play a ro le in li pid
me ta bo lism. Our da ta do not sup port a ro le for vis-
fa tin in the de ve lop ment of in su lin re sis tan ce, obe-
sity and in the pre sen ce of a num ber of
car di o vas cu lar risk fac tors  in hyper li pi de mic sub-
jects.
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