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ABSTRACT

INTRODUCTION  Resistin is an inflammatory mediator and a potential biomarker in cardiovascular diseases.
0BJECTIVES We sought to examine its association with peripheral arterial disease (PAD).

PATIENTS AND METHODS  We recruited 200 patients with PAD and 100 healthy controls. Patients were
divided into 4 subgroups according to the Fontaine classification for PAD, that is, from Stage | to Stage
IV. Serum resistin levels were compared between the PAD group and the control group and among 4 PAD
subgroups adjusted for selected factors.

RESULTS  Serum resistin (Ln-resistin — log scale) levels and high-sensitivity C-reactive protein (hsCRP)
levels in patients with PAD were higher than in healthy controls (P <0.05). Moreover, among the 4 PAD
subgroups, the value of Ln-resistin in Stage | subgroup was the lowest, and Stage Il subgroup had lower
Ln-resistin than Stage Ill subgroup or Stage IV subgroup (P <0.05). There was also a significant diffe-
rence in hsCRP levels among those 4 subgroups (P <0.05). In PAD patients, Ln-resistin levels correlated
inversely with the ankle—brachial pressure index (r = —0.301, P <0.05), and positively with total cho-
lesterol levels (r = 0.228, P <0.01). Moreover, a multivariate analysis showed Ln-resistin levels to be
an independent risk factor for PAD (odds ratio, 1.237; 95% confidence interval, 1.086-1.396; P <0.01).
concLusions Ln-resistin levels and hsCRP are elevated in PAD patients, and they rise as the severity
of PAD increases. A multivariate analysis suggests that Ln-resistin could be a prognostic biomarker for

the presence of PAD.

INTRODUCTION  Peripheral arterial disease (PAD)
is one of the major atherosclerotic manifestations,
displaying progressive lipid, inflammatory cells,
and fibrous matter accumulation in peripheral
arteries, especially in the lower extremities. Pri-
mary risk factors are smoking, hypertension, el-
evated levels of cholesterol and glucose."? PAD is
associated with reduced functional capacity® and
increased risk of cardiovascular morbidity and
mortality.*® It is characterized by progressive
luminal obstruction in the peripheral arteries
and may be less related to thrombosis or plaque
rupture than myocardial infarction or ischemic
stroke.”® This raises the possibility that factors
with anti-atherosclerotic and anti-inflammato-
ry properties, such as some adipokines, may be
of particular importance in the treatment of this
type of atherosclerosis.

Resistin, an adipokine, was originally discov-
ered in mice in 2001 and named for its ability to

resist insulin action.’ In humans, it is primarily
expressed in monocytes and macrophages, but
at much lower levels than in adipocytes.'” Re-
sistin has been found to be predominantly ex-
pressed in those inflammatory cells. Moreover, it
has been shown to be involved in obesity-relat-
ed subclinical inflammation, atherosclerosis, and
cardiovascular disease."” Accumulating evidence
has demonstrated the association between high
circulating resistin levels and the development
of coronary heart disease (CAD),'? acute coro-
nary syndrome,'® restenosis in patients under-
going percutaneous coronary intervention," and
heart failure.” Whether a similar relationship
exists for the development of PAD is uncertain.
In this study, we compared serum resistin lev-
els in PAD patients with those of healthy volun-
teers, and investigated whether or not there was
an association between serum resistin levels and
the severity of PAD.
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PATIENTS AND METHODS Participants The
study was conducted on 200 consecutive PAD
patients who attended the outpatient depart-
ment of our institution and who did not receive
any revascularization treatment for peripheral
arteries. The diagnosis of PAD was confirmed by
clinical symptoms or signs, ankle-brachial pres-
sure index (ABPI) of <0.9, and atherosclerotic
stenosis or occlusion of the arteries in the low-
er extremities identified by color Doppler ultra-
sound, computed-tomography angiography, mag-
netic resonance angiography, or digital subtrac-
tion angiography. All PAD patients were then
divided into 4 subgroups according to the Fon-
taine classification for PAD,'¢ i.e., Stage I - as-
ymptomatic; Stage II - intermittent claudica-
tion; Stage III - resting pain; Stage IV — isch-
emic ulcers or gangrene. The control group con-
sisted of 100 healthy volunteers who attended
an annual checkup at our hospital. The control
participants had no cardiovascular or any other
organ system disease, and had normal results in
their physical examination, chest radiography,
electrocardiogram, echocardiogram, and duplex
ultrasonography.

The exclusion criteria were: diabetes mellitus,
acute coronary syndrome, decompensated heart
failure, cardiomyopathy, valvular heart disease,
cerebral stroke, Buerger’s disease, severe renal
dysfunction (serum creatinine >2.5 mg/dl), ac-
tive malignancy, chronic liver failure, and autoim-
mune diseases. The study was approved by the lo-
cal ethical committee and written informed con-
sent was obtained from all patients.

Clinical data Patients’ data were collected, in-
cluding age, sex, body mass index (BMI), smok-
ing habit, systolic blood pressure (SBP), diastol-
ic blood pressure (DBP), cardiovascular disease
history, and current medications. SBP and DBP
were measured 3 times on the right arm after
a 10-minute rest in the supine position using
a standard mercury sphygmomanometer and
the average reading was calculated. Hypertension
was defined as an SBP of greater than 140 mmHg
and/or a DBP of greater than 90 mmHg on re-
peated measurements and/or receiving antihy-
pertensive treatment. CAD was defined as angi-
na and/or electrocardiogram signs of ischemia
during the treadmill-exercise test and/or posi-
tive findings on coronary angiography.

Labhoratory measurements A venous blood sam-
ple was collected from each participant under
fasting conditions. Fasting blood glucose, total
cholesterol, high-density lipoprotein cholesterol,
low-density lipoprotein cholesterol, triglyceride,
and high-sensitivity C-reactive protein (hsCPR)
levels were recorded. Resistin levels were mea-
sured by an enzyme-linked immunosorbent assay
(ELISA) using commercially available kits (R&D
systems Inc., Minneapolis, MN, United States).
The intra-assay and interassay coefficients of vari-
ation were 5.1% and 8.6%, respectively. All tests
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for each sample were performed in a random or-
der by technicians who were unaware of which
group the sample belonged to.

Statistical analysis All numeric variables were
expressed as mean * standard deviation, and
categorical data were expressed as numbers (n)
and percentage in parentheses. Data were tested
for normal distribution using the Kolmogorov-
—Smirnov test. Logarithmic (Ln) transforma-
tion of serum resistin concentration (ng/ml)
was required because the data were not normal-
ly distributed. The Student’s t test was used for
the univariate analysis of normally distributed
continuous numerical variables, and the ¥? test
for the categorical variables. Ln-resistin values,
according to the health status and PAD stage,
were compared using multiple regressions ad-
justed for sex, age, smoking, history of hyperten-
sion, history of CAD, and medications with Bon-
ferroni correction for post-hoc testing. Correla-
tions were assessed by the Pearson correlation
analysis. We used a multivariable logistic regres-
sion analysis, adjusted for age, sex (male), BMI,
smoking, history of hypertension, history of
CAD, total cholesterol, and hsCRP to determine
the significant factors indicating the presence
of PAD. All tests of significance were two-tailed.
Statistical significance was defined as P <0.05.
The SPSS statistical software (SPSS15.0, Inc., Chi-
cago, Illinois, United States) was used in all sta-
tistical calculations.

RESULTS The clinical characteristics of the study
population were detailed in TABLE 1. In the PAD
group, 67.5% of the participants were male and
in the control group 54% were male (P <0.01).
The PAD group contained a higher percentage
of smokers, hypertension patients, and CAD pa-
tients compared with the control group (56.5%
vs. 48%, P <0.05; 58% vs. 0%, P <0.001; 74.5%
vs. 0%, P <0.001; respectively). Age, BMI, to-
tal cholesterol, low-density lipoprotein choles-
terol, SBP, DBP, and hsCRP levels were high-
er in the PAD group than in the control group
(P <0.05). There were no differences between
the 2 groups with respect to high-density lipopro-
tein cholesterol, triglyceride, or fasting glucose
levels (P >0.05). Ln-resistin (ng/ml) was high-
er in the PAD group than in the control group
(1.86 +0.57vs.1.38 £0.42, P <0.05). In the 4 PAD
subgroups, the value of Ln-resistin was signifi-
cantly lower in patients with Stage I than in any
of the other 3 subgroups. Although there was
no significant difference between Stage IIT and
Stage IV subgroups, both subgroups had higher
Ln-resistin than the Stage II subgroup (FIGURE 1).
Meanwhile, the hsCRP level rose as the grade of
PAD increased.

The levels of Ln-resistin correlated in-
versely with the ABPI (» = -0.301, P <0.05;
FIGURE 2) and positively with total cholester-
ol levels (r = 0.228, P <0.01) in PAD patients
but not in controls. Moreover, a multivariable
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TABLE 1 Clinical characteristics of the participants

Controls Total PAD PAD groups

(n = 100) patients 7StagTStagTStagT
(n = 200) (n = 93) (n = 82) (n=19)

male, (n, %) 54 (54) 135 (67.5) 2(33.3) 55 (59.1)¢ 66 (80.5)bcd 12 (63.2)ce 0.004
age, y 43.6 (8.7) 65.7 (6.9) 67.4 (7.1) 62.3 (8.0)° 66.2 (8.5)° 64.7 (9.3) 0.003
BMI, kg/m? 21.6 (3.1) 24.1(4.2) 22.7 (5.6) 24.9 (4.8) 23.2 (5.3)° 25.0 (6.1)° 0.021
history of hypertension 0 116 (58) 2(33.3)0 57 (62.0)b¢ 45 (54.9)bc 12 (63.2)Pc <0.001
CAD history 0 119 (74.5) 4 (66.7) 61 (65.6)° 69 (84.1)bed 15 (78.9)bed <0.001
smoker (n, %) 48 (48) 113 (56.5) 3 (50) 54 (58.1)b° 42 (51.2)¢ 14 (73.7)bce 0.017
ASA (n, %) 0 132 (66) 3(50) 62 (66.7)>¢ 57 (69.5)b¢ 10 (52.6)pde <0.001
B-blocker (n, %) 0 97 (48.5) 2(33.3)p 41 (44.1)be 42 (51.2)bc 12 (63.2)ped <0.001
medications ~ ACEI/ARB (n, %) 0 121 (60.5) 4 (66.7)° 55 (59.1)° 49 (59.1) 13 (68.4)° <0.001
statin (n, %) 0 84(42) 2(33.3)° 30(32.3) 42(51.2)bed 10(52.6)p4 <0.001
CCB (n, %) 0 127(63.5) 3(50)° 60 (64.5)>¢ 52 (63.4)>° 12 (63.2)>¢ <0.001
ABI 1.13 (0.11) 0.76 (0.18) 0.86 (0.07)>  0.81(0.19)b¢ 0.74 (0.12)b< 0.72 (0.17)><  0.004
total cholesterol, mg/dl 180.6 (16.2)  214.3(17.8) 206.7 (11.4)>  212.5(13.9)° 215.9 (14.6)° 221.4 (13.5) 0.034

LDL cholesterol, mg/dI 84.3(15.4)  119.7(16.1) 118.4(9.2p  117.2(106)  1215(11.7  120.3(12.5p  0.005
HDL cholesterol, mg/dl 45.6 (9.0) 46.8 (7.1) 48.8 (5.9) 47.3(8.2) 45.4 (1.6) 44.2 (5.8) 0.283
triglyceride, mg/d| 132.6(16.2)  136.1(12.4)  140.3(8.0)  136.7(9.3) 1403 (11.7)  135.4(1.5) 0.402
fasting glucose, mg/dl 96.2 (8.3) 94.1 (7.4) 89.3 (6.2) 97.4(10.3) 93.5(8.7) 101.3 (7.7) 0.179
SBP. mmHg 1246(7.3)  1385(10.2) 130.5(5.2)>  141.6(8.3)c  135.7(9.4)c  139.6 (10.7)>  0.001
DBP. mmHg 78.9 (6.2) 86.1(9.4) 82.4(5.8)  87.5(8.2) 84.9(103)°  84.6(7.6) 0.006
hsCRP, mg/| 2.6 (1.8) 11.5 (4.6) 6.2 (1.4) 10.8 (3.6)>¢ 11.7 (470 12.8(3.1)bede  0.003
Ln-resistin, ng/ml 1.38(0.42)  1.86(0.57)  1.59(0.35) 176 (0.51)>  1.93(0.40)>c¢  1.98 (0.48)>c¢  0.015

PAD group vs. control group
P <0.05 compared with control, after Bonferroni correction

D0 T o

P <0.05 compared with Stage-l subgroup, after Bonferroni correction
P <0.05 compared with Stage-Il subgroup, after Bonferroni correction
P <0.05 compared with Stage-Ill subgroup, after Bonferroni correction

Abbreviations: ABI — ankle-brachial pressure index, ACEl — angiotensin-converting-enzyme inhibitor, ARB — angiotensin Il receptor blocker, ASA —
acetylsalicylic acid, BMI — body mass index, CAD — coronary artery disease, CCB — calcium channel blocker, DBP — diastolic blood pressure, HDL —
high-density lipoprotein, hsCRP — high-sensitivity C-reactive protein, LDL — low-density lipoprotein, Ln-resistin — logarithmic transformation of serum
resistin concentration, PAD — peripheral arterial disease, SBP — systolic blood pressure
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logistic regression analysis identified smoking
(OR, 1.318; 95% CI, 1.159-1.947; P <0.05), to-
tal cholesterol (OR, 1.407; 95%CI, 1.212-3.754;
P <0.01), and resistin levels (OR, 1.237; 95% CI,
1.086-1.396, P <0.01) as independent factors as-
sociated with the presence of PAD (TABLE 2).

DISCUSSION In the current study, we demon-
strated significantly higher Ln-resistin and hsCRP
levels in patients with PAD compared with healthy
controls. In addition, among the 4 PAD subgroups,
the value of Ln-resistin in the Stage I subgroup
was the lowest, and the Stage II subgroup had low-
er Ln-resistin than the Stage III or IV subgroups,
which suggested that Ln-resistin levels increased
together with the severity of PAD. Finally, a mul-
tivariate analysis showed that the Ln-resistin lev-
el was an independent risk factor for PAD. To our
knowledge, this is the first report showing the re-
lationship between resistin and PAD severity.
Recent clinical research and in vitro experi-
ments have supported the concept that resis-
tin is an inflammatory mediator and a potential

biomarker in cardiovascular diseases, especial-
ly in CAD and heart failure. On the one hand,
human clinical studies displayed an association
between CAD or its equivalents and either in-
creased circulating resistin levels or local resis-
tin expression. On the other hand, in vitro stud-
ies displayed the proatherogenic effects of resis-
tin on endothelial cells, smooth muscle cells, and
monocytes or macrophages. Furthermore, animal
studies have proved the existence of a causal re-
lationship between resistin and atherosclerosis
progression."” However, there was little data on
the relationship between resistin and PAD, which
has many features characteristic of a pathobiolog-
ical process akin to CAD, including chronic inflam-
mation, endothelial dysfunction, lipoprotein de-
position, smooth cell dysfunction, and altered fi-
brin clot formation/degradation,'® which is why
we designed this study to investigate the relation-
ship between resistin and the extent of PAD. How-
ever, our study was a clinical observation and did
not explore the mechanisms by which resistin lev-
els were increased in PAD patients. Nevertheless,
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Abbreviations: see TABLE 1

TABLE 2 Multivariable logistic regression analysis of the presence of

peripheral artery disease

OR (95%Cl) 2

age 1.126 (0.823-1.591) 0.074
sex (male) 0.753 (0.550-2.436) 0.189
BMI 0.864 (0.613-1.028) 0.054
smoking 1.318 (1.159-1.947) 0.037
hypertension 2.383(0.641-6.252) 0.483
CAD 0.932 (0.244-3.105) 0.092
total cholesterol 1.407 (1.212-3.754) 0.005
hsCRP 1.604 (0.717-8.263) 0.118
Ln-resistin 1.237 (1.086-1.396) 0.006

Abbreviations: see TABLE 1

our results are in line with the viewpoint that re-
sistin plays an important regulatory role in ath-
erosclerosis progression.

PAD is a distinct atherosclerotic syndrome
marked by stenosis or occlusion of the arter-
ies, particularly of the lower extremities. Insu-
lin resistance and chronic inflammation have
both been implicated in the development of PAD.
The first study illustrating the association of PAD
and insulin resistance was a cross-sectional study
published in 2008 using the National Health and
Nutrition Examination Survey, which reported
that insulin resistance was strongly and indepen-
dently associated with PAD and the presence of
insulin resistance attenuated the association of
inflammation with PAD." In that study, PAD was
diagnosed if either leg had an ABPI of <0.90. Re-
cently, a study of elderly adults within the Car-
diovascular Health Study demonstrated similar
findings: insulin resistance was associated with
the development of PAD assessed both by the de-
velopment of alow ABPI and clinical PAD.?? Since
resistin was first described in 2001, it was grad-
ually concluded that resistin played an impor-
tant role in insulin resistance and obesity in di-
abetic mouse models based on a number of ex-
periments.®?"?2 Although human resistin is only
59% homologous to mouse resistin at the ami-
no acid level,” which highlights the limitations
of using a mouse model to study human metab-
olism, a growing number of studies has shown
a positive correlation between obesity, insulin re-
sistance, and elevated serum resistin in humans.
Sheng et al.?* found that resistin was expressed
in human hepatocytes with induced insulin re-
sistance. A study performed on 176 obese chil-
dren and 88 healthy children in China showed
that resistin not only played a direct role in met-
abolic syndrome, but also indirectly contribut-
ed to early atherosclerosis in obese children via
insulin resistance and hsCRP.?°

A high inflammatory burden has been ob-
served in the development of PAD.?® In our study,
we observed that the levels of hsCRP, which is
a well-known and sensitive marker for prediction
of the degree of systemic inflammation, were
higher than those in healthy controls and were
associated with the severity of PAD. As resis-
tin is expressed by macrophages in response to
inflammatory stimuli in humans," it has been
the object of intense clinical research that has
generally shown high levels of resistin in sever-
al atherosclerotic diseases. It was reported that
plasma resistin and interleukin-6 concentrations
increased significantly in patients with ischemic
heart disease with and without diabetes, which
indicated there was a possible role of resistin and
interleukin-6 in inflammatory processes, espe-
cially in atherosclerosis.”’” Based on their find-
ing of increased resistin levels being related to
inflammation and endothelial activation, Maggio
et al.” hypothesized that interventions aiming
to diminish resistin expression might slow down
atherogenesis in adolescents. In a recent review,
Jamaluddin et al.”® summarized that resistin was
involved in pathological processes leading to
cardiovascular diseases including inflammation,
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endothelial dysfunction, thrombosis, angiogen-
esis, and smooth muscle cell dysfunction.

We found a positive association between
Ln-resistin and total cholesterol. An earlier
study demonstrated that resistin directly af-
fected the metabolism of fatty acids by increas-
ing cholesterol esterification into lipids.3® More-
over, there were some reports showing that some
drugs, such as statins and antidiabetic drugs,
might alter the concentration of resistin,?® so
we also applied adjustments for our PAD pa-
tients’ medications when we compared the lev-
els of Ln-resistin. Additionally, in our multivari-
ate analysis, we identified smoking, total choles-
terol, and Ln-resistin as independent risk factors
for PAD, which was partly consistent with earli-
er reports. A well-characterized and prospective
study of 44,985 men in the United States with
more than 2 decades of follow-up showed that
smoking, hypertension, hypercholesterolemia,
and type 2 diabetes accounted for the majority
of risk associated with the development of clin-
ically significant PAD.3' Our observations are
promising and prompt further research into ro-
bust biomarkers to identify the underlying sig-
naling pathways in PAD.

Our study has several limitations, one of
which was the cross-sectional design. Although
cross-sectional studies can measure associations,
they are not able to prove causality. It would have
been ideal to have obtained serial follow-ups and
resistin levels in our study to prove causality. Sec-
ond, our sample size was relatively small, and
this study may not be representative of the gen-
eral population or the community-based popula-
tion. Third, we have to admit that our case-con-
trol study being not age- and sex-matched was
faulty, and this lessened its reliability to a cer-
tain extent.

Conclusions Our study demonstrated that
Ln-resistin values are increased in PAD patients.
There was a significant difference among the dif-
ferent PAD-grade subgroups. Furthermore, in
amultivariate analysis, the Ln-resistin level was
an independent predictor of PAD. It would be
necessary to carry out large and long-term pro-
spective studies to confirm that serum resistin is
a prognostic biomarker for the extent of PAD, as
in other forms of clinically overt atherosclerosis.

REFERENCES

1 Fujiwara T, Saitoh S, Takagi S, et al. Prevalence of asymptomatic arte-
riosclerosis obliterans and its relationship with risk factors in inhabitants of
rural communities in Japan: Tanno-Sobetsu study. Atherosclerosis. 2004;
177: 83-88.

2 Mutirangura P, Ruangsetakit C, Wongwanit C, et al. Atherosclerosis ob-
literans of the lower extremities in Thai patients. J Med Assoc Thai. 2006;
89: 1612-1620.

3 McDermott MM, Guralnik JM, Tian L, et al. Associations of border-
line and low normal ankle-brachial index values with functional decline
at 5-year follow-up: the WALCS (Walking and Leg Circulation Study). J Am
Coll Cardiol. 2009; 53: 1056-1062.

4 Ankle Brachial Index Collaboration, Fowkes FG, Murray GD, et al. Ankle
brachial index combined with Framingham Risk Score to predict cardiovas-
cular events and mortality: a meta-analysis. JAMA. 2008; 300: 197-208.

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ  2013;

5 Steg PG, Bhatt DL, Wilson PW, et al. One-year cardiovascular event
rates in outpatients with atherothrombosis. JAMA. 2007; 297: 1197-206.

6 Golomb BA, Dang TT, Criqui MH. Peripheral arterial disease: morbidity
and mortality implications. Circulation. 2006; 114: 688-699.

7 Bonow RO, Mann DL, Zipes DP, et al. Braunwald’s Heart Disease:
A Textbook of Cardiovascular Medicine. Philadelphia, PA: Saunders Else-
vier; 2011: 1338-1358.

8 Dhaliwal G, Mukherjee D. Peripheral arterial disease: epidemiology, nat-
ural history, diagnosis and treatment. Int J Angiol. 2007; 16: 36-44.

9 Steppan CM, Bailey ST, Bhat S, et al. The hormone resistin links obesi-
ty to diabetes. Nature. 2001; 409: 307-312.

10 Patel L, Buckels AC, Kinghorn 1J, et al. Resistin is expressed in human
macrophages and directly regulated by PPAR gamma activators. Biochem
Biophys Res Commun. 2003; 300: 472-476.

11 Filkova M, Haluzik M, Gay S, et al. The role of resistin as a regulator
of inflammation: implications for various human pathologies. Clin Immu-
nol. 2009; 133: 157-170.

12 Reilly MP, Lehrke M, Wolfe ML, et al. Resistin is an inflammatory
marker of atherosclerosis in humans. Circulation. 2005; 111: 932-939.

13 Wang H, Chen DY, Cao J, et al. High serum resistin level may be an in-
dicator of the severity of coronary disease in acute coronary syndrome.
Chin Med Sci J. 2009; 24: 161-166.

14 On YK, Park HK, Hyon MS, et al. Serum resistin as a biological marker
for coronary artery disease and restenosis in type 2 diabetic patients. Circ
J. 2007; 71: 868-873.

15 Frankel DS, Vasan RS, D'Agostino RB Sr, et al. Resistin, adiponec-
tin, and risk of heart failure the Framingham offspring study. J Am Coll
Cardiol. 2009; 53: 754-762.

16 Novo S. Classification, epidemiology, risk factors, and natural history
of peripheral arterial disease. Diabetes Obes Metab. 2002; 4 Suppl 2: S1-6.

17 Lee SE, Kim HS. Human resistin in cardiovascular disease. J Smooth
Muscle Res. 2012; 48: 27-35.

18 Undas A. Acquired dysfibrinogenemia in atherosclerotic vascular dis-
ease. Pol Arch Med Wewn. 2011; 121: 310-319.

19  Pande RL, Perlstein TS, Beckman JA, et al. Association of insulin re-
sistance and inflammation with peripheral arterial disease: the National
Health and Nutrition Examination Survey, 1999 to 2004. Circulation. 2008;
118: 33-41.

20  Britton KA, Mukamal KJ, Ix JH, et al. Insulin resistance and incident
peripheral artery disease in the Cardiovascular Health Study. Vasc Med.
2012; 17: 85-93.

21 Adeghate E. An update on the biology and physiology of resistin. Cell
Mol Life Sci. 2004; 61: 2485-2496.

22 Patel SD, Rajala MW, Rossetti L, et al. Disulfide-dependent multimer-
ic assembly of resistin family hormones. Science. 2004; 304: 1154-1158.

23 Ghosh S, Singh AK, Aruna B, et al. The genomic organization of
mouse resistin reveals major differences from the human resistin: function-
al implications. Gene. 2003; 305: 27-34.

24 Sheng CH, Di J, Jin Y, et al. Resistin is expressed in human hepato-
cytes and induces insulin resistance. Endocrine. 2008; 33: 135-143.

25 Chen XY, Zhang JH, Liu F, et al. Association of serum resistin levels
with metabolic syndrome and early atherosclerosis in obese Chinese chil-
dren. J Pediatr Endocrinol Metab. 2013; 17: 1-6.

26 Cooke JP, Wilson AM. Biomarkers of peripheral arterial disease. J Am
Coll Cardiol. 2010; 55: 2017-2023.

27 Yaseen F, Jaleel A, Aftab J, et al. Circulating levels of resistin, IL-6 and
lipid profile in elderly patients with ischemic heart disease with and with-
out diabetes. Biomark Med. 2012; 6: 97-102.

28 Maggio AB, Wacker J, Montecucco F, et al. Serum resistin and in-
flammatory and endothelial activation markers in obese adolescents. J Pe-
diatr. 2012; 161: 1022-1027.

29 Jamaluddin MS, Weakley SM, Yao Q, et al. Resistin: functional roles
and therapeutic considerations for cardiovascular disease. Br J Pharma-
col. 2012; 165: 622-632.

30 Rae C, Robertson SA, Taylor JM, et al. Resistin induces lipolysis and
re-esterification of triacylglycerol stores, and increases cholesteryl es-
ter deposition, in human macrophages. FEBS Lett. 2007; 581: 4877-4883.

31 Joosten MM, Pai JK, Bertoia ML, et al. Associations between con-
ventional cardiovascular risk factors and risk of peripheral artery disease in
men. JAMA. 2012; 308: 1660-1667.

123 (12)



ARTYKUL ORYGINALNY

Zwiazek miedzy stezeniem rezystyny

w surowicy a chorobg tetnic obwodowych

Huan Zheng', Huifeng Xu?, Nanzi Xie!, Junling Huang', Hong Fang?, Ming Luo'

1 Department of Geriatrics, Tongji Hospital Affiliated to Tongji University, Szanghaj, Chiny
2 Department of Cardiology, Tongji Hospital Affiliated to Tongji University, Szanghaj, Chiny

StOWA KLUCZOWE

choroba naczyn
obwodowych, czynnik
ryzyka, miazdzyca,
rezystyna

Adres do korespondencii:

Ming Luo, MD, 389 Xincun Road,
Tongji Hospital Affiliated to Tongji
University, Shanghai, Chiny, 200065,
tel.: +86-21-66-111-282,

fax: +86-21-56-050-502,

e-mail: Imfc2013@163.com
Praca wplyneta: 26.08.2013.
Przyjeta do druku: 25.09.2013.
Publikacja online: 26.09.2013.
Nie zgfoszono sprzeczno$ci
interesow.

Pol Arch Med Wewn. 2013;

123 (12): 680-685

Tiumaczyt lek. tukasz Strzeszyfiski
Copyright by Medycyna Praktyczna,
Krakéw 2013

STRESZCZENIE

WPROWADZENIE Rezystyna jest mediatorem reakcji zapalnej i potencjalnym biomarkerem choréb
sercowo-naczyniowych.

ceLe  Celem pracy byto ustalenie jej zwiazku z chorobg tetnic obwodowych (peripheral arterial dis-
ease — PAD).

PACJENCI I METODY W badaniu uczestniczyto 200 chorych z PAD i 100 zdrowych osdéb w grupie kontrolne;j.
Chorych podzielono wg zaawansowania PAD na 4 podgrupy wyodrebnione zgodnie z klasyfikacjg Fonta-
ine'a (okresy I-I1V). Poréwnywano stezenie rezystyny u chorych z PAD i w grupie kontrolnej oraz miedzy
4 podgrupami PAD po wprowadzeniu poprawek na wybrane czynniki.

WYNIKI  Logarytm naturalny stezenia rezystyny (Ln-rezystyna) i stezenie biatka C-reaktywnego ozna-
czonego metoda o duzej czuto$ci (high-sensitivity C-reactive protein — hsCRP) byty wieksze u chorych
z PAD niz u zdrowych oséb z grupy kontrolnej (p <0,05). W 4 podgrupach PAD warto$¢ Ln-rezystyny
byta najmniejsza w podgrupie z etapem |, a ponadto mniejsza w podgrupie z etapem Il niz w podgrupach
zetapami lll i IV (p <0,05). Stwierdzono réwniez znamienne réznice steze hsCRP migdzy tymi 4 podgru-
pami (p <0,05). U chorych z PAD warto$¢ Ln-rezystyny wykazywata korelacje ujemna ze wskaznikiem
kostkowo-ramiennym (r = 0,301, p <0,05) i korelacje dodatnig ze stezeniem cholesterolu catkowitego
(r =0,228, p <0,01). Ponadto w dodatkowej analizie wieloczynnikowej wykazano, ze warto$¢ Ln-rezy-
styny jest niezaleznym czynnikiem ryzyka PAD (OR = 1,237, 95% Cl = 1,086-1,396, p <0,01).
WNIoskl  Warto$¢ Ln-rezystyny i stezenie hsCRP u chorych z PAD sg zwigkszone i zwiekszajg sie wraz
ze wzrostem zaawansowania PAD. Analiza wieloczynnikowa sugeruje, ze Ln-rezystyna moze by¢ pro-
gnostycznym biomarkerem wystgpowania PAD.
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