
INTRODUCTION
Dis tur bances in lipids con cen tra tion play im por tant

role in car dio vas cu lar dis ease (CVD) [1,6]. The as so cia -
tion be tween CVD and lev els of to tal cho les terol (TC),
low- density lipo pro tein cho les terol (LDL-C) and high-
 density lipo pro tein cho les terol (HDL-C) has been ac -
cepted in di ag nos tic prac tice. As a con se quence the
Na tional Cho les terol Edu ca tion Pro gram III (NCEP) rec -
om mended the analy sis of TC in com bi na tion with
LDL-C and HDL-C as a ba sis for the screen ing and treat -
ment of pa tients with CVD [1,4,6]. As so cia tion be tween
ele vated to tal cho les terol, low lev els HDL-C, and high
lev els of tri glyc eride (TG) and athero genic car dio vas cu lar 
dis ease has been re ported [7-11].

In flam ma tion has been rec og nized to play an im por tant 
role in both the ini tia tion and pro gres sion of coro nary ar -
tery dis ease (CAD).  High sen si tiv ity C- reactive pro tein
(hCRP) lev els, which are one of the mark ers of sys temic
in flam ma tion, are a pow er ful pre dic tor of fu ture myo car -
dial in farc tion and car diac death among ap par ently
healthy in di vidu als [1-3,11,12].

The aim of present study was to investigate con cen-
tration of hCRP, lipids (TC, TG, LDL-C, nonHDL-C,
HDL-C) lipid ratios (TC/HDL-C, LDL-C/HDL-C, TG/HDL-C)
in patients with moderate dyslipidemia and compared to
the healthy subjects, and relation between hCRP and
lipids and lipid ratios. 

MATERIAL AND METHODS
We stud ied 60 pa tients with mod er ately dyslipi de mia

(male and fe male) at the age be tween 21-63 and the ref er -
ence group. The ref er ence group con sti tuted of 14
sub jects cho sen from nor molipi demic healthy in di vidu -
als. The study was con ducted in ac cor dance with the
guide lines of the Eth ics Com mit tee, Medi cal Uni ver sity
of Lublin.

Lip ids, lipo pro teins, rou tine labo ra tory pa rame ters
were ob tained in se rum af ter 14- hour over night fast ing.
Blood was taken from veins into com mer cial tubes. Se -
rum was im me di ately sepa rated and stored in ali quots at
–80°C. Lip ids were de ter mined on Hi tachi 902 ana lyzer.
To tal choles terol was de ter mined by the en zy matic col or -
imet ric method. Tri glyc erides (TG) were de ter mined
us ing stan dard en zy matic tech nique. HDL- cholesterol
was meas ured by the en zy matic col or imet ric method
with out pre cipi ta tion. LDL- cholesterol (LDL-C) was cal -
cu lated ac cord ing to the Frie de wald for mula [5].
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Non- HDL- cholesterol (non- HDL-C) was cal cu lated as to -
tal cho les terol (TC) mi nus HDL-C. High- sensitivity
C- reactive pro tein (hCRP) were de ter mined with im mu -
nonephe lo met ric meth ods, Simens Health care Di ag nos tic
Prod uct GmbH on a Dade Be hring nephe lo me ter BNII
Sys tem

Sta tis ti cal analy sis was per formed us ing of the Student-T
test and the non para met ric Mann- Whitney U-test for
com pari sons in pa tients and the ref er ence group. The re la -
tion be tween con cen tra tion of hCRP and lip ids lev els
were ex am ined by Spear man’s cor re la tion analy sis. The
data are ex pressed as mean ± stan dard de via tion (SD) and
me dian (min- max). Sta tis ti cal analy sis was per formed us -
ing the STATISTICA pro gram (Stat Soft, Kra kow,
Po land).

RESULTS
Ta ble 1 pres ents the re sults of lip ids and hCRP con cen -

tra tion in the ref er ence group and pa tients. The pa tients
with mod er ate dyslipi de mia had sig nifi cantly in creased
con cen tra tion of TG, LDL-C and hCRP lev els and sig nifi -
cantly in creased lipid ra tios (TG/HDL, LDL-C/HDL-C). 

The hCRP level was sig nifi cantly posi tively cor re lated
with TG, TC, LDL-C, nonHDL-C con cen tra tions and
TG/HDL-C, LDL-C/HDL-C ra tios (Ta ble 2).

Ta ble 1. Lipid pa rame ters and hCRP in the ref er ence group and
pa tients with mod er ate dyslipi de mia

Reference group
n=14

Patients
n=60 P

TG mg/dl 67 ± 22 113 ± 51 0.05
TC mg/dl 173 ± 17 198 ± 38 NS
LDL-C mg/dl 85 ± 18 116 ± 35 0.05
HDL-C mg/dl 62 ± 8 59 ± 10 NS
nHDL-C mg/dl 110 ± 20 139 ± 40 NS
TC/HDL-C 2.77 ± 0.4 3.55 ± 0.8 NS
LDL-C/HDL-C 1.77 ± 0.3 2.10 ± 0.75 0.05
TG/HDL-C 1.08 ± 0.4 2.05 ± 0.8 0.05

hCRP mg/L 0.03
(0.016-0.203)

0.29
(0.016-5.81) 0.001

Value ex pressed as mean ± SD and me dian (min- max)

Ta ble 2.Cor re la ton hCRP and lip ids and lip ids ra tios in pa tients
with mod er ate dyslipi de mia

R P
TG 0.266 0.05
TC 0.466 0.001
LDL-C 0.443 0.001
nHDL-C 0.437 0.001
TG/HDL-C 0.326 0.01
LDL-C/HDL-C 0.339 0.01

DISCUSSION
It is now ac cepted that in flam ma tion plays a key role in

the patho gene sis of all stages of athe ro scle ro sis. Our re -
sults in di cate that pa tients with mod er ate dyslipi de mia
had sig nifi cantly in creased con cen tra tions of hCRP, TG,
LDL-C and TG/HDL-C, LDL-C/HDL-C ra tios. The con -
cen tra tion of hCRP was cor re lated with TG, TC, LDL-C
and non- HDL-C lev els and with TG/HDL-C, and

LDL-C/HDL-C ra tios. As so cia tion be tween hCRP and
lip ids in di cated that slightly in creased hCRP can in crease,
to tal cho les terol, TG, LDL- cholesterol and non- HDL
cho les terol in pa tients with mod er ate dyslipi de mia.  

Stud ies sug gest that hCRP pre dict ing car dio vas cu lar
events. The meas ur ing hCRP in the gen eral adult popu la -
tion in the United States have found the me dian val ues of
ap proxi mately 0.8mg/L. The re cent stan dardi za tion of the 
hCRP as say al lows ac cept able pre ci sion down to and be -
low 0.3 mg/L. It is within these lower, pre vi ously nor mal
ranges, that hCRP lev els seem to have pre dic tive abili ties
for coro nary heart dis ease events [1,3].  High- sensitivity
C- reactive pro tein may pro vide prog nos tic value in a wide 
va ri ety of clini cal sce nar ios, from as ymp to matic sub jects
to pa tients hos pi tal ized for acute coro nary syn dromes.
Authors sug gest that in creased hCRP is as so ci ated with
a sig nifi cant risk of in ci dent car dio vas cu lar events af ter
cor rect ing for tra di tional risk fac tors [1,3,12].  Stud ies
have also shown that the rela tive im pact of ele vated hCRP 
on the pre dic tion of car dio vas cu lar events is as large, in di -
vidu ally, as that of LDL cho les terol, HDL cho les terol,
blood pres sure, and smok ing (37,38). The me dian LDL-C
at the ini tia tion of the trial was 108mg/dl. A re cently re -
leased analy sis also dem on strated that pa tients achiev ing
a low CRP and low LDL af ter 1 year of ther apy had lower
events rates than pa tients with high CRP and low LDL
[5,6]. The high hCRP lev els have been re ported to be
asso ci ated with an in creased risk of fur ther coro nary
events in pa tients with CAD [1,3,12].

Athero genic dyslipi de mia is low lev els of high- density
lipo pro tein cho les terol  (HDL-C) as well as ele vated tri -
glyc erides (TG) con cen tra tions, while LDL-C level may
only be mar gin ally ele vated in this set ting [6,7,8,10].
A s in gle apoli po pro tein B100 (apoB) mole cule is pres ent
in all ma jor athero genic par ti cles of liver ori gin (very- low
and intermediate- density lipo pro teins (VLDL and IDL),
and LDL). There fore, meas ure ment of apoB pro vides di -
rect in for ma tion on the number of athero genic par ti cles
(LDL and non- HDL), ir re spec tive of their size. These
athero genic par ti cles, col lec tively known as non- HDL
lipo pro teins, are as so ci ated with athero genic dyslipi de -
mia [7-11]. Ra tios were in tro duced to in crease
epi de mi ol ogi cal pre dic tion of cho les terol, and in clude the
ra tio of to tal or LDL-C to HDL-C, and that of apoAI to
apoB. It is now es tab lished that both apoB meas ure ment
and non- HDL-C are bet ter pre dic tor of CVD that LDL-C
(even when the lat ter is di rectly meas ured in stead of de -
rived from Frie de wald’s for mula), evi dence which should 
even tu ally lead to some re vi sion of the cur rent risk para -
digm [7-11].

Re cently, it was shown, that triglyceride- rich lipo pro -
tein (TRL) ly poly sis prod ucts pro vide a pro- inflammatory 
stimu lus that can al ter en do the lial bar rier func tion. TRL
li poly sis re leases neu tral and oxi dized FFAs that in duce
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en do the lial cell in flam ma tion. There fore, the oxi da tive
me tabo lism of FFA in en do the lial cells can pro duce in -
flam ma tory re sponses, TRL li poly sis can also re lease
me dia tors of oxi da tive stress that may in flu ence en do the -
lial cell func tion in vivo by stimu lat ing in tra cel lu lar
re ac tive oxy gen spe cies (ROS) pro duc tion [7,13]. 

CONCLUSION
The re sults sug gest that chronic in flam ma tion dis ease

can dis turb lip ids con cen tra tion and can ac cel er ate athe ro -
scle ro sis. However, these re sults re quire fur ther stud ies.
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