
INTRODUCTION
Coronary artery disease (CAD) is common disorder. In 

Europen countries, it can be estimated that 20 000–40 000
per million people suffer from CAD. CAD leads to high
risk of myocardial infarction, heart failure and disabling
disorder [6,7]. 

A se rum lipid pro files are es tab lished risk fac tors for
athe ro scle ro sis [3]. High sen si tiv ity se rum C- reactive pro -
tein (hs- CRP) is used to iden tify pa tient with car dio-
 vascular high risk in pa tients with coro nary ar tery dis ease
and peo ple who have tra di tional risk fac tors e.g. smok ing,
hy per ten sive, obe sity [16]. One of ma jor ar tero scle ro sis
risk fac tors are re ac tive oxy gen spe cies and low den sity
lipo pro tein (LDL) oxi da tion. Ma jor anti- oxidant is glu -
tathione. GGT at tend ca tabo lism of glu tathione [1].

Cor re la tions be tween se rum GGT and hsCRP lev els
CAD pa tients have not been ade quately stud ied. The aim
of this study was to in ves ti gate se rum GGT ac tiv ity and

hsCRP level and oth ers athe ro scle ro sis bio chem is try
mark ers in pa tients with sta ble coro nary ar tery dis ease.

MATERIAL AND METHODS
We stud ied 94 (women, n=45 and men, n=49) pa tients

with sta ble coro nary ar tery dis ease (CAD), hos pi tal ized in 
the De part ment of Car di ol ogy Car di nal Wyszyński Hos -
pi tal in Lublin, in April- May in 2012. Mean age was
64.8±9.7 years. Pa tients with acute coro nary syn droms
(ACS) in his tory ac counted for 53% (n=51) of stud ied
popu la tion (un sta ble an gina n=3; no ST ele va tion myo -
car dial in farc tion n=17, ST ele va tion myo car dial in farc tion 
n=31). The stud ied popu la tion with out ACS ac counted for 
47% (n=43). The stud ied group con sisted of pa tients with
ar te rial hy per ten sion – 76% (n=74), dia be tes meli tus 28%
(n=27), obe sity 29% (n =28), over weight 44% (n=43),
and 42% (n=41) pa tients smoked in his tory and 12 pa tients 
were still smok ing. Ace tyl sali cylic acid (75- 150mg/D) was
re ceived by 92% (n =89) of the pa tients; statins by 91%
(n=88) pa tients. The pa tients with acute and chronic kid -
ney dis ease, liver dis eases, ac tive in flam ma tory dis eases,
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ABSTRACT
A serum lipid profiles are established risk factors for atherosclerosis. High sensitivity C-reactive protein (hsCRP) level, are a pow er -
ful predictor of future myocardial infarction and cardiac death among apparently healthy individuals. The aim of this study was to
investigate serum GGT activity and hsCRP level and others atherosclerosis biochemistry markers in patients with stable coronary
artery disease. We studied 94 (women, n=45 and men, n=49), mean age was 64.8±9.7 years, consecutive patients with stable
coronary artery disease (CAD), hospitalized in the Department of Cardiology Cardinal Wyszyński Hospital in Lublin.  Patients
with acute coronary syndroms (ACS) in history where 53% (n=51) of studied population (unstable angina n=3; no ST elevation
myocardial infarction n=17, ST elevation myocardial infarction n=31). The patients with acute and chronic kidney disease, liver
diseases, active autoimmune disease, malignancy, thyroids diseases, alcohol disease were excluded from the analysis. The patients
had worse laboratory parameters than the reference group. They had increased concentration of TG, hsCRP and GGT activity, and
decreased concentration of HDL-C as compared to the reference group. However, ALT activity and creatinine concentration were
non-significantly increased vs. the controls. We concluded that dyslipidemia together with GGT activity and hsCRP concentration
may be good markers to predict cardio-vascular events and vessels lesions in asymptomatic patients with CAD. However, these
results require further studies.
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ma lig nancy, thy roids dis eases, al co hol dis ease, were ex -
cluded from the analy sis.

Forty- five healthy pa tients were the ref er ence group
(23 women and 22 men, mean age 45.89±14.50 years).
They were with out hy per ten sive, coro nary ar tery dis ease
symp toms, obe sity. Ve nous blood was drawn af ter a 14-
 hour over night fast ing, and plasma was ob tained by cen -
trifu ga tion at 3000 rpm at 4°C im me di ately af ter blood
col lec tion. Sam ples were ei ther used for meas ure ments
im me di ately or stored fro zen at -80°C. Rou tine labo ra tory 
pa rame ters (the level of cre ati nine and ALT ac tiv ity) were 
de ter mined on Co bas In te gra ana lyzer 2000, Roche. Se -
rum GGT ac tiv ity was meas ured by the en zy matic
col or imet ric test (Roche/Co bas In te gra ana lyzer, Man -
heim, Ger many. The to tal cho les terol (TC), LDL-C,
HDL-C was es ti mated by the enzymatic- colorimetric
method, (Roche tests). Tri glyc erides (TG) were de ter -
mined us ing the stan dard en zy matic tech nique by Roche
tests. Con cen tra tion of hsCRP was meas ured with im mu -
nonephe lo met ric meth ods, Simens Heath care Di ag nos tic
Prod uct GmbH on a Dade Be hring nephe lo me ter BNII
Sys tem, Ger many.

Sta tis ti cal analy sis was per formed us ing the Student-T
test for com pari son of pa tients and the ref er ence group.
The data are ex pressed as mean ± stan dard de via tion (SD). 
The re la tion be tween con cen tra tion of hsCRP and GGT
ac tiv ity were ex am ined by Spear man’s cor re la tion analy -
sis.  The sta tis ti cal sig nifi cance of all vari ables was
es tab lished at p<0.05. Sta tis ti cal analy sis was per formed
us ing the STATISTICA pro gram (Stat Soft, Kra kow, Po -
land).

RESULTS
Lip ids and hsCRP level and ALT and GGT ac tiv ity of

pa tients with CAD are pre sented in Ta ble1. The pa tients
had worse labo ra tory pa rame ters than the ref er ence group. 
They had in creased con cen tra tion of TG, hsCRP and GGT 
ac tiv ity, and de creased con cen tra tion of HDL-C as com -
pared to the ref er ence group. How ever, ALT ac tiv ity and
cre ati nine con cen tra tion were non- significantly in creased
vs. the con trols. The con cen tra tion of hsCRP was sig nifi -
cantly posi tively cor re lated with GGT (R= 0.285, p=
0.006).

DISCUSSION
Mark ers of sys temic in flam ma tion, such as C- reactive

pro tein (CRP) and in ter leukin 6 (IL-6), are con sis tently
and in de pend ently as so ci ated with in creased car dio vas cu -
lar dis ease (CVD) risk in the gen eral popu la tion [13,18].
High sen si tiv ity C- reactive pro tein (hsCRP) level, 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
[12,13].

Table 1. Lipid and hsCRP concentrations, and ALT and GGT
activity in patients and the reference group

Patients
n=94

Reference group
n=45

TG mg/dl      152±72***  89±25

TC mg/dl 165±42 179.50±27.03

LDL-C g/dl 94±42  97.92±22.42

HDL-C mg/dl   48±14* 57±8

GGT IU   24±15* 12±9

ALT IU 24±17 17±11

hsCRP mg/L       0.42±0.34*** 0.02±0.01

Creatinine mg/dl  0.99±0.39 0.80±0.37

* p<0.05; *** p<0.001 vs. ref er ence group

Many stud ies showed that high se rum con cen tra tions
of hsCRP were as so ci ated with steno tic coro nary ves sels.
How ever, these stud ies were con tro ver sial [8-11].
Taniguchi et al. re ported cor re la tions be tween con cen tra -
tion of hsCRP and the steno tic coro nary ves sels in pa tients 
[17]. How ever Azar et al. re ported no cor re la tions be -
tween hsCRP level and the ex tent score in 98 pa tients with 
the steno tic ves sels [2]. 

Our study showed that CAD pa tients had dyslipi de mia
and in creased hsCRP and mod er ately in creased GGT ac -
tiv ity. Moreo ver, the same pa tients who had high se rum
con cen tra tion of hsCRP had sig nifi cantly higher se rum
GGT ac tiv ity. These find ings strongly sug gested a role of
GGT in pa tho physi ol ogy of athe ro scle ro sis. How ever, the 
spe cific role of se rum GGT in re la tion to early athe ro scle -
ro sis re mains un clear, and the re la tion ship be tween GGT
and ar te rial stiff ness has not been fully in ves ti gated [15]. 
Authors showed sig nifi cant as so cia tion be tween se rum
ac tiv ity of GGT and se rum level of hsCRP in ar tero scle ro -
sis. These re sults sug gest that GGT is as so ci ated with
in creased CRP lev els in males and fe males, and that GGT
is re lated to ar te rial stiff ness in males [15].

Authors sug gest that proba bly GGT can pro mote pro-
 oxidant ef fects be cause GGT re tains en zy matic ac tiv ity,
as shown by pre vi ous his to chemi cal stud ies [8, 14]. Pa -
tients di vided in classes ac cord ing to their se rum GGT
lev els, mean plaque GGT con cen tra tions were sig nifi -
cantly cor re lated with in creas ing se rum GGT val ues [8].
The iden ti fi ca tion of mo lecu lar GGT- containing com -
plexes in se rum spe cifi cally re lated with en zyme forms
ac cu mu lat ing in plaques could pro vide a means for a bet -
ter evalua tion of risk in athe ro scle rotic pa tients, through a
strati fi ca tion based on the se rum lev els of spe cific GGT
forms [8].

 Bre it ling and al. sug gest that mod er ate posi tive as so -
cia tion of higher se rum level of GGT with CVD events
and all- cause mor tal ity. They also re port cor re la tions be -
tween high se rum level hsCRP and high se rum
con cen tra tion GGT and other bio chemi cal and clini cal pa -
rame ters. Bre it ling and al. sug gest that GGT ac tiv ity
val ues might be a use ful prog nos tic marker in sec on dary
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CVD pre ven tion and the avail abil ity of this marker in rou -
tine clini cal prac tice would al low a broad use for risk
strati fi ca tion [4]. The as so cia tion of GGT ac tiv ity and car -
dio vas cu lar mor tal ity in these pa tients may be re lated to
left ven tricu lar func tion, clini cal in sta bil ity, and in creased 
in flam ma tory ac tiv ity rather than the ex tent of CAD [5].

Simi larly, Ak sakal and al. in di cate that base line se rum
GGT ac tiv ity was in de pend ently as so ci ated with the com -
plex ity of the coro nary le sions and all cause mor tal ity rate
through out the long- term follow- up, how ever, base line
se rum GGT ac tiv ity was not as so ci ated with the in ci dence 
of any re vas cu lari za tion [1].

In our study sig nifi cant posi tive cor re la tions be tween
se rum GGT ac tiv ity and hsCRP in pa tients with CAD
showed that mod er ately in creased se rum GGT ac tiv ity
like hsCRP can be good marker of pro gres sive CAD. Pa -
tients with CAD and higher se rum GGT ac tiv ity re quire
spe cial medi cal care. Both pa rame ters to gether may by
strongly pre dic tor of CAD events or ves sels le sions but
fur ther re search of GGT ac tiv ity in pro gres sive CAD are
re quired. 

CONCLUSION
We sug gest that dyslipi de mia to gether with GGT ac tiv -

ity and hsCRP con cen tra tion may be good mark ers to
pre dict ACS or other CAD events and ves sels le sions in
as ymp to matic pa tients with CAD. How ever, these re sults
re quire fur ther stud ies.
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