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ABSTRACT

INTRODUCTION  Inflammatory mechanisms and decreasing adrenal androgen production are involved
in the pathogenesis of numerous age-related diseases.

oBJecTIVES The aim of our study was to assess selected negative (transferrin) and positive
(a,-antichymotrypsin [a,-ACT], C-reactive protein [CRP]) acute phase proteins, and to investigate
associations between these proteins and serum dehydroepiandrosterone (DHEA) and dehydroepi-
androsterone sulfate (DHEA-S) levels, as well as anthropometrical and biochemical indices of metabolic
syndrome (MS) in men over 40 years of age.

PATIENTS AND METHODS In 271 randomly selected men aged 40 to 80 years and living in the province
of Lubuskie, Poland, transferrin, a,-ACT, CRP, and adrenal androgens were measured and features
of metabolic syndrome were evaluated.

RESULTS Age is strongly correlated with acute phase proteins in men: positively for CRP and o,-ACT
(r=0.216, P <0.001 andr = 0.193, P <0.05, respectively) and negatively for transferrin (r = —0.268,
P <0.0001). CRP revealed a negative correlation with DHEA (r = —0.248, P <0.05), although not with
DHEA-S. There were no correlations between a,-ACT, transferrin, and adrenal androgens. As opposed
to adrenal androgens, serum CRP and transferrin (but not a,-ACT) levels are associated with metabolic
syndrome (MS) in men over 40 years of age (P <0.001).

concLUsions A prognostic test using systemic markers of general inflammation (especially CRP) may
help (as opposed to DHEA and DHEA-S) identify men over 40 years of age who suffer from MS.

INTRODUCTION  Cardiovascular events are consid-
ered to be the consequence not only of lipid disor-
ders but also of low-grade chronic inflammation.!

caused by such factors as bacterial infections, in-
flammation, injury, combustion, cancer growth,
and tissue ischemia leading to necrosis.

Recently, hypercholesterolemia and inflammation
have been described as “partners in crime”.?

The term “acute phase reactants” was intro-
duced in 1941 by Avery and McCarthy.? An acute
phase response is an early and nonspecific reac-
tion of the body to disturbances in homeostasis

Clinical manifestations of these processes in-
clude an increase in leukocyte count and stim-
ulation of acute phase protein and cell adhe-
sion molecule production. Most of them rise
during inflammation (positive acute phase se-
rum proteins): haptoglobin, serum amyloid P
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(SAP), B-fibrinogen, o,-glicoprotein, C-reactive
protein (CRP), a-antichymotrypsin (a-ACT),
o -antitripsin, ceruloplasmin, and the comple-
ment component 3 factor. Their synthesis in
the liver is stimulated mainly by proinflamma-
tory cytokines: interleukin 6 (IL-6), interleukin
1, and tumor necrosis factor (TNF), which in-
crease manifold in response to infection and
tissue damage.* The main function of this reac-
tion is to restore a disturbed physiological course
of action.

It has been established that during the acute
phase response and especially during chronic in-
flammatory diseases, plasma concentrations of
transferrin, a -lipoprotein, transthyretin (preal-
bumin), fibronectin, transcortin, retinol-binding
protein, and albumin are decreased, and they
are therefore classified as negative acute phase
proteins.?

CRP was discovered in 1930 by William Tillet
and Thomas Francis, who first described the prop-
erties of serum containing CRP obtained from
patients with severe fever and suffering from
pneumonia.®

CRP (molecular weight of about 120 kDa) be-
longs to pentraxins, and similarly to SAP, it is built
of 5 basically identical subunits. Its name origi-
nates from its ability to connect to the C-polysac-
charide of the Pneumococcus pneumoniae bacteri-
al wall. CRP activates the classical complement
pathway and has opsonin activity.” Because of
a short circulatory half-life (5-7 h), the serum
CRP level depends only on its de-novo synthesis.
That is why CRP is considered as a very sensitive
indicator of inflammation. There is no direct cor-
relation between CRP and the erythrocyte sedi-
mentation rate.

One of the most important serine-protease
inhibitors of serpin family, &,-ACT, can even in-
crease 5-fold during infection.? It is involved in
the processes of coagulation and fibrinolysis and
may play an important role in the development
of vascular incidents.®

The main physiological role of transferrin is
transportation of iron (Fe3*) to the bone marrow.
The serum transferrin level is increased in sidero-
penia but decreased in chronic inflammatory and
neoplastic diseases. Men over the age of 70 have
about 15% higher iron levels and transferrin sat-
uration than women.'?

Many studies have demonstrated positive cor-
relations between low-grade inflammation and
a decline in health of the elderly population.

Numerous previous studies have shown that
inflammation is related to atherosclerosis. Inflam-
mation initiates plaque formation, and then pro-
motes its progression and rupture. In both men
and women, intima-media thickness increased
with elevated CRP levels. In men, but not in wom-
en, carotid luminal diameter was enlarged signifi-
cantly with increasing CRP."' CRP levels were sig-
nificantly higher in clinically unstable patients
with neurological symptoms and a positive hyper-
intense magnetic resonance imaging signal caused

by carotid intraplaque hemorrhage, a marker of
atheroma instability.'?

Low-grade inflammation with elevated CRP
levels is correlated with aortic stiffness and ac-
celeration of pulse wave velocity.' On the other
hand, CRP is not correlated with the coronary cal-
cium score in spiral computed tomography.'*

Recently, there has been much interest in as-
sociations between inflammation and the meta-
bolic status of elderly people.'® It is widely known
that CRP increases during aging in both sexes.®
CRP is strongly related to many risk factors for
cardiovascular diseases, including smoking and
chronic somatic disorders.!”” The CRP level is also
connected with coagulation factors (VIIc, IXc,
Xc, and fibrinogen), diabetes status, total cho-
lesterol, low-density lipoprotein (LDL) choles-
terol, high-density lipoprotein (HDL) cholester-
ol (negative), and triglycerides (TAGs).'® In ad-
dition, high-sensitivity CRP (hs-CRP) has been
reported to have a positive correlation with ath-
erosclerosis, although not independently of con-
ventional risk factors.'?

It seems that one of the common epidemio-
logical factors of those diseases is adrenal andro-
gen deficiency, which increases with age. The pro-
duction of dehydroepiandrosterone (DHEA) and
dehydroepiandrosterone sulfate (DHEA-S) is
1% to 2% lower each year from the age of 25. This
results in a decline of the body’s immune status,
which promotes atherosclerosis as well as neo-
plastic and autoimmune diseases.?’

There is a likely association between a decreased
adrenal androgen level in serum and chronic in-
flammatory diseases.

The aim of our study was to assess selected neg-
ative (transferrin) and positive acute phase pro-
teins (,-ACT and CRP) and to investigate asso-
ciations between these proteins and serum lev-
els of adrenal androgens (DHEA, DHEA-S), as
well as anthropometrical and biochemical indi-
ces of metabolic syndrome (MS) in men over 40
years of age.

PATIENTS AND METHODS Subjects living in
the south-western region of Poland (Lubuskie
province) and born in 1962, 1952, 1942, 1932,
and 1922 were recruited by sending 632 invita-
tion letters. This method allowed us to assess 275
(43.5%) positive answers.

Patients with hormonal disturbances of hypo-
physis-gonadal and pituitary-adrenal axis were ex-
cluded, including 1 man who had undergone sur-
gical treatment for craniopharyngioma with a par-
tial hypophysis insufficiency, and 3 men undergo-
ing pharmacological therapy for prostatic cancer
with analogous of the gonadoliberins.

Finally, the study comprised 271 men (50, 55,
56, 58, and 52 subjects aged 40, 50, 60, 70, and 80
years, respectively), living in small towns (n = 178,
65.68%) and in rural areas (n = 93, 34.31%).

Men with acute infections were temporarily
excluded and again examined a few weeks later
after they had recovered.
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All study subjects completed a questionnaire
which included questions about their marital and
family status, occupation, work activity and pro-
fessional hazards, exposure to risk factors, habits,
past and current diseases, present use of medica-
tions, symptoms of androgen insufficiency, and
a family history.

The smoking rate was estimated using
the Brinkmann index (calculated by multiplying
the number of smoking years and the number of
cigarettes smoked per day).?'

Physical examination included a complete gen-
eral practice examination and assessment of pos-
sible symptoms of hypogonadism. Selected an-
thropometrical measurements were performed
including the Quetelet’s index (body mass index
[BMI]) and waist circumference at the umbilicus
level or at the level of maximum circumference.

MS was diagnosed according to the National
Cholesterol Education Program (NCEP) Adult
Treatment Panel III (ATP III) criteria.??

Blood samples were collected in the morning
after 12-hour fasting. The samples were immedi-
ately centrifuged and frozen until the assay.

The total cholesterol concentration was mea-
sured by enzymatic methods with esterase and
cholesterol oxydase (the Cobas Integra set, Roche
Company), the HDL concentration was measured
using direct methods without precipitation, and
TAGs using methods with phosphoglicerol oxy-
dase and of hydrogen peroxide. The LDL concen-
tration was calculated using the Friedewald for-
mula, when the TAG level was below 400 mg%.

The serum levels of acute phase reactants
a,-ACT and transferrin were measured by rocket
immunoelectrophoresis (LKB Multiphor System
analyzer, Pharmacia, United States), using a meth-
od first described by Laurell.Z? Serum CRP levels
were determined using high-sensitivity immuno-
assays (ELISA) - specific antibodies are used - pro-
duced by BioCheck, United States, and performed
according to the manufacturer’s instructions.

The lower limit of detection for CRP was
0.05 mg/l. The normal ranges for a-ACT, trans-
ferrin, and hs-CRP were 200 to 650 mg/l,

2000 to 3600 mg/l, and below 5 mg/l, respec-
tively (for 95% confidence).

DHEA/DHEA-S levels were measured by
the immunoenzyme method ELISA (Biosource-
Company, Belgium), using ELX 800 analyzer
(BIO-TEK, Instruments, Inc., Vermont, United
States) with a sensitivity <0.1 ng/ml for DHEA
(normal range 1.8-12.5 ng/ml), and £0.02 pg/ml
for DHEA-S (normal range 1.0-4.2 pg/ml) for
the 95% confidence range.

All samples were measured in duplicate and
the averages were calculated.

Statistical analyses were conducted using
SPSS software for Windows. All the studied para-
meters are expressed as mean values, followed by
one standard deviation. Variables, which are not
characterized by normal distribution, were ana-
lyzed using the Mann-Whitney and Kruskal-Wal-
lis nonparametric tests for independent samples.
The associations were estimated using the non-
parametric Spearman rank correlation test. AP
<0.05 was considered statistically significant.
The correlations were corrected for outliers (val-
ues that lie 1.5 interquartile range beyond the up-
per or lower quartile). Logic regression was used
to estimate the odds ratios (OR) and a 95% con-
fidence interval (CI) for the presence of discrete
risk factors of androgen deficiency.

RESULTS General data analysis for acute phase
proteins and adrenal androgens The measured
values of a,-ACT, CRP, and transferrin, in addi-
tion to serum adrenal androgen levels are pre-
sented in TABLE 1.

Serum acute phase protein levels in particu-
lar age groups with estimated correlation coeffi-
cients are demonstrated in the FIGURE.

The results have shown a strong negative cor-
relation of both adrenal androgens with age
(r = -0.495, P <0.001 for DHEA, and r = -0.551,
P <0.001 for DHEA-S).

The serum o,-ACT level was correlated with
CRP (r=0.431, P <0.0001). No correlations were
observed between transferrin and CRP, or be-
tween transferrin and o,-ACT.

TABLE 1 Serum levels of acute phase proteins and adrenal androgens depending on age
Age Number hs-CRP a,-ACT Transferrin DHEA DHEA-S
(years) of patients (mg/l) (mg/l) (mg/l) (ng/ml) (ug/ml)
40 50 2.12 373.92 2873.60 16.07 1.842
(+3.66) (=131.09) (+702.58) (+5.28) (+1.06)
50 55 37 389.55 3313.38 13.121 1.286
(£7.52) (+108.53) (+£974.49) (+4.93) (+0.64)
60 56 4.43 406.82 2673.80 12.015 1.039
(=12.14) (+157.68) (+600.49) (+5.94) (+0.55)
70 58 3.31 400.38 2670.17 10.005 0.799
(%3.36) (=110.04) (+728.81) (+4.54) (+0.48)
80 52 4,53 411.10 2506.90 7.647 0.648
(%9.55) (+165.04) (+570.77) (+3.33) (+0.36)

Abbreviations: a,-ACT — a,-antichymotrypsin, DHEA — dehydroepiandrosterone, DHEA-S — dehydroepiandrosterone sulfate,
hs-CRP - high-sensitivity C-reactive protein
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FIGURE Serum hs-CRP
levels in particular age
groups and their
correlations with age
Abbreviations: see

TABLE 1

Correlations between acute phase proteins and ad-
renal androgens CRP classification by tertiles
(<1.0,1.0-3.0, 3.0-9.9, and >9.9 mg/1), indepen-
dent of age, is shown in TABLE 2.

The differences show a statistical significance
between the groups of the lowest and highest
concentrations of CRP serum levels in the do-
mains of DHEA (r = -0.248, P <0.05), but not
of DHEA-S.

The results have not shown any relationships
between o,-ACT accompanied by transferrin and
both adrenal androgens.

Correlations between acute phase proteins and
metabolic syndrome as well as cardiovascular dis-
eases Eighty (29.52%) patients fulfilled the cri-
teria for MS. It was observed in selected individ-
uals in particular age groups: 8 (16.0%) patients
in their 40s, 14 (25.45%) patients in their 50s,
22 (39.29%) patients in their 60s, 22 (37.29%)
patients in their 70s, and 14 (26.92%) patients
in their 80s.
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TABLE 3 presents correlations between acute
phase proteins and features of MS in conjunc-
tion with cigarette smoking.

A waist circumference above 102 cm (deter-
mined visceral deposition of fat tissue) was pos-
itively correlated only with CRP (r = 0.258, P
<0.0001). No correlation was shown for a-ACT,
or for transferrin and anthropometric measure-
ments (BMI, waist circumference, waist-to-hip
ratio).

Elevated blood pressure and serum TAG levels
were not only correlated with o,-ACT.

The results of a multivariate logistic analysis
of the features associated with elevated CRP are
presented in TABLE 4. Statistically significant cor-
relations were revealed between increased CRP
levels and the following previously diagnosed
diseases:

1 coronary artery disease (P <0.005)

2 peripheral perfusion disturbances (P <0.01)
3 stroke in the past (P <0.01)

4 metabolic syndrome according to the NCEP
criteria (P <0.001)

Transferrin (contrary to o,-ACT) was also shown
to be negatively correlated with the occurrence of
MS (OR = 0.862, 95% CI 0.467-0.971%).

DISCUSSION Our study have shown that age
is strongly and positively correlated with acute
phase proteins in men, which had been previous-
ly confirmed in other studies.?* However, glob-
al systemic iron reserve (not evaluated in our
study) may significantly affect serum transfer-
rin concentration.

It has been suggested that an increase in
CRP associated with aging is connected mainly
to the age-related rise of IL-6, which regulates
the production of acute phase proteins and their
release by hepatocytes.

Our study provides data on the associations
between elevated acute phase proteins and se-
lected common diseases in elderly patients.
We demonstrated an increased level of acute
phase proteins for patients with previously diag-
nosed ischemic heart disease, peripheral perfu-
sion disturbances, and an episode of brain stroke
(TaBLE 4). This relationship would probably have
been more visible, if we had conducted longitu-
dinal studies.

The mechanism through which, in healthy indi-
viduals, even moderately elevated CRP (but with-
in the normal range) plays the role of a predic-
tive factor in progress of atherosclerosis remains
ambiguous. The CRP classification by tertiles al-
lowed to identify twice as many men at high risk
than a normal categorization. Mortality due to
cardiovascular diseases is higher for CRP levels
between 3.0 and 9.9 mg/1 than for CRP levels be-
low 1.0 mg/1.2 Similar results, independent of age,
were observed in our subjects concerning widely
recognized cardiovascular risk factors: decreased
DHEA and HDL cholesterol levels, and cigarette
smoking (TABLE 2).
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TABLE 2 High-sensitivity C-reactive protein classification by tertiles, independent of age
hs-CRP (mg/l)

1.0-3.0 3.0-9.9

TABLE 3

number of patients 97 98 54 22

serum DHEA 12.95 11.46 11.27 9.05 <0.05
(ng/ml) (=6.15) (+4.82) (+5.52) (+5.38)

serum DHEA-S 1.24 0.98 1.07 1.19 NS
(ug/ml) (=0.78) (+0.77) (=0.60) (+0.97)

serum LDL-cholesterol 160.6 162.31 171.24 151.32 NS
(mg/dl) (+54.26) (+44.54) (+57.41) (+41.77)

serum HDL-cholesterol 56.67 52.38 47.98 42.32 <0.0001
(mg/dl) (+15.66) (+14.48) (=12.31) (+8.75)

triglycerides 138.38 136.38 160.37 139.91 NS
(mg/dl) (=122.23) (+82.18) (+90.33) (+85.81)

systolic blood pressure 140.82 146.21 151.67 143.64 NS
(mmHg) (+22.43) (+23.48) (+25.83) (=18.91)

diastolic blood pressure 85.41 86.21 87.41 85.68 NS
(mmHg) (+9.75) (=10.73) (=13.48) (=10.38

waist circumference 95.56 99.71 103.24 104.36 <0.0001
(cm) (*=11.65) (=10.02) (=11.91) (+16.86)

smoking 308.09 315.66 455.83 616.21 <0.001
(pack years) (+357.21) (+345.83) (+480.68) (+479.22)

Abbreviations: HDL — high-density lipoprotein, LDL — low density lipoprotein, NS — nonsignificant, others — see TABLE 1

It is widely recognized that an elevated IL-6
level, as one of the main inflammatory markers,
has a strong negative correlation with DHEA and,
on the other hand, DHEA inhibits IL-6 secretion
from macrophages, which supports evidence for
a possible association between endocrine- and
immunosenescence.?®

Numerous sex hormones influence the level
of inflammatory markers. In middle-aged and
elderly men endogenous total and bioavailable
estradiol levels are significantly associated with
CRP.27 In addition, DHEA-S levels have been
shown to have a positive correlation with HDL
levels and insulin sensitivity, and a negative one
with CRP.28

HDL cholesterol plays the role of a positive pre-
dictor of the length of life. In our study, the HDL
cholesterol concentration remained quite stable
with age. We observed a negative correlation be-
tween HDL cholesterol and a positive one be-
tween TAG (r = 0.125, P <0.05) and serum CRP

levels in aging men. These findings are consis-
tent with previous studies.? No correlation with
CRP levels was revealed for other evaluated lip-
id features.

The prevalence of MS in Poland is estimat-
ed at 17.7% for all men and 37% for men over
65 years of age.’? A similar occurrence of MS
(29.52%) was observed in our group.

In our study, there was a weak correlation be-
tween age and MS, more distinctly in middle-aged
men (40-60 years). In addition, there was no cor-
relation between adrenal androgens and the in-
cidence of MS.%" On the contrary, the rate of MS
was evidently associated with inflammatory indi-
ces (except o,-ACT) measured in our study.

In French population, out of different MS com-
ponents in both sexes, waist circumference had
the strongest positive correlation with CRP.32 In
our paper, anthropometric indices of MS (waist
circumference >102 cm and BMI) showed positive
correlations only with CRP. It is of note, however,

Correlations between acute phase proteins and cigarette smoking, elevated blood pressure and anthropometrical as well as lipoid

indices of metabolic syndrome

HDL-cholesterol Triglycerides ETR Elevated blood
circumference pressure

hs-CRP -0.282 0.125 0.197 0.258 0.131 0.162

(P <0.0001) (P <0.05) (P <0.001) (P <0.0001) (P <0.05) (P <0.001)
a,-ACT -0.126 NS NS NS NS 0.141

(P <0.05) (P <0.05)
transferrin 0.141 0.234 NS NS 0.123 -0.139

(P <0.05) (P <0.0001) (P <0.05) (P <0.05)

Abbreviations: BMI — body mass index, others — see TABLES 1 and 2
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TABLE 4 The results of a multivariate logistic regression analysis of diseases
associated with elevated high-sensitivity C-reactive protein levels

0dds 95% Cl
ratios (lower—upper)
dementia 1.821 1.237-2.487
brain stroke in the past 1.784 1.136-2.394
metabolic syndrome (NCEP criteria) 1.673 1.183-2.274
ischemic heart disease 1.413 1.176-1.874
peripheral perfusion disturbances 1.378 1.082-1.791
osteopenia 1.314 1.027-1.744

Abbreviations: Cl — confidence interval, NCEP — National Cholesterol Education

Program

that sex plays an important role and modifies
associations between indices of inflammation
and anthropometric measurements, therefore
the comparison showed a stronger association
of CRP in women than in men, after adjusting
for age and smoking.3?

Our study showed positive correlations be-
tween cigarette smoking and increased CRP and
a,-ACT levels, which, on the other hand, are as-
sociated with a negative correlation with serum
transferrin levels. This suggests that inflamma-
tion is one of the major factors promoting ath-
erosclerosis and cardiovascular diseases among
smokers, especially heavy smokers (Brinkmann
Index, pack years >400).34

Smoking also induces protein production in
the liver, including sex hormone-binding globu-
lin. This may increase total serum androgen level,
although not free androgen fraction. This prob-
ably explains the positive correlation between
smoking and androgen levels, especially for to-
tal testosterone.

As for adrenal androgens, they are generally
weakly bound to albumin. Even a slight elevation
of total adrenal androgens in smokers may sig-
nificantly impede evaluation of associations be-
tween DHEA/DHEA-S and other risk factors of
atherosclerosis. In our study, there was no cor-
relation between cigarette smoking and serum
DHEA/DHEA-S levels (except for the group of
50-year-old patients, in which negative correla-
tions were found: r = -0.31, P <0.02).

It is possible that chronic inflammatory pro-
cess represented by elevated IL-6, CRP and TNF
levels in serum may be associated with a previ-
ous cancer diagnosis (especially lung, colorectal,
and breast cancers).3% However, we did not ob-
serve any correlations between the inflamma-
tory markers and previously diagnosed malig-
nant diseases.

Conclusions In conclusion, it may be stated that
age is strongly correlated with acute phase pro-
teins in men. DHEA (but not DHEA-S) serum
levels are negatively correlated with CRP. Un-
like adrenal androgens, CRP and transferrin (al-
though not a-ACT) serum concentrations are as-

sociated with the occurrence of MS in men over
40 years of age.

REFERENCES

1 Devaraj S, Singh U, Jialal I. Human C-reactive protein and the metabolic
syndrome. Curr Opin Lipidol. 2009; 20: 182-189.

2 Jawien J. New insights into immunological aspects of atherosclerosis.
Pol Arch Med Wewn. 2008; 118: 127-131.

3 Ridker PM. C-reactive protein: eighty years from discovery to emer-
gence as a major risk marker for cardiovascular disease. Clin Chem. 2009;
55: 209-215.

4 Ferrucci L, Corsi A, Lauretani F, et al. The origins of age-related proin-
flammatory state. Blood. 2005; 105: 2294-2299.

5 Ritchie RF, Palomaki GE, Neveux LM, et al. Reference distributions for
the negative acute-phase serum proteins, albumin, transferrin and transthy-
retin: a practical, simple, and clinically relevant approach in a large cohort.
J Clin Lab Anal. 1999; 13: 273-279.

6 Tillett WS, Francis Jr T. Serological reactions in pneumonia with a non-
protein somatic fraction of pneumococcus. J Exp Med. 1930; 52: 561-571.

7 Pepys MB, Hirschfield GM. C-reactive protein: a critical update. J Clin
Invest. 2003; 111: 1805-1812.

8 Kalsheker NA. Alpha 1-antichymotrypsin. Int J Biochem Cell Biol. 1996;
28: 961-964.

9 Swigtkowska-Stodulska R, Babifiska A, Skibowska-Bieliiska A,
Sworczak K. Assessment of alpha 1-antitrypsin and alpha2-macroglobulin
levels in obese patients. Pol Arch Med Wewn. 2008; 118: 713-718.

10 Ritchie RF, Palomaki GE, Neveux LM et al. Reference distributions for
serum iron and transferrin saturation: a practical, simple, and clinically rele-
vant approach in a large cohort. J Clin Lab Anal. 2002; 16: 237-245.

11 Makita S, Nakamura M, Hiramori K. The association of C-reactive pro-
tein levels with carotid intima-media complex thickness and plaque forma-
tion in the general population. Stroke. 2005; 36: 2138-2142.

12 Albuguerque LC, Narvaes LB, Maciel AA, et al. Intraplaque hemorrhage
assessed by high-resolution magnetic resonance imaging and C-reactive
protein in carotid atherosclerosis. J Vasc Surg. 2007; 46: 1130-1137.

13 Nakhai-Pour HR, Grobbee DE, Bots ML, et al. C-reactive protein and
aortic stiffness and wave reflection in middle-aged and elderly men from
the community. J Hum Hypertens. 2007; 21: 949-955.

14 Hosseinsabet A, Mohebbi A, Almasi A. C-reactive protein and coro-
nary calcium score association in coronary artery disease. Cardiol J. 2008;
15: 431-436.

15 Milewicz A, Sieradzki J, Jedrzejuk D. [“To be or not to be” of metabolic
syndrome]. Pol Arch Med Wewn. 2006; 115: 191-196. Polish.

16 Taaffe DR, Harris TB, Ferrucci L, et al. Cross-sectional and prospec-
tive relationships of interleukin-6 and C-reactive protein with physical
performance in elderly persons: MacArthur studies of successful aging.
J Gerontol A Biol Sci Med Sci. 2000; 55: 709-715.

17 Rutter MK, Meigs JB, Sullivan LM, et al. C-reactive protein, the meta-
bolic syndrome, and prediction of cardiovascular events in the Framingham
Offspring Study. Circulation. 2004; 110: 380-385.

18 Maseri A. C-reactive protein in cardiovascular risk prediction. Zoom-
ing in and zooming out. Ital Heart J. 2001; 2: 155-156.

19 Bo M, Corsinovi L, Brescianini A, et al. High-sensitivity C-reactive pro-
tein is not independently associated with peripheral subclinical atheroscle-
rosis. Angiology. 2009; 60: 12-20.

20 Tannenbaum C, Barrett-Connor E, Laughlin GA, et al. A longitudinal
study of dehydroepiandrosterone sulphate (DHEAS) change in older men
and women: the Rancho Bernardo Study. Eur J Endocrinol. 2004; 151:
717-725.

21 liyama K, Nagano M, Nagano N, et al. [Risk factors related to the wall
thickness of carotid artery assessed by ultrasonography]. Nippon Ronen
Igakkai Zasshi. 1994; 31: 303-309. Japanese.

22 Executive summary of the third report of the national cholesterol ed-
ucation program (NCEP). Expert panel on detection, evaluation, and treat-
ment of high blood cholesterol in adults. JAMA. 2001; 285: 2486-2497.

23 Laurell CB. Quantitative estimation of proteins by electrophoresis in
agarose gel containing antibodies. Anal Biochem. 1966; 15: 45-52.

24 Cankurtaran M, Halil M, Yavuz BB, et al. Prevalence and correlates of meta-
bolic syndrome in older adults. Arch Gerontol Geriatr. 2006; 42: 35-45.

25 Laaksonen DE, Niskanen L, Punnonen K, et al. Sex hormones, in-
flammation and the metabolic syndrome: a population-based study. Eur
J Endocrinol. 2003; 149: 601-608.

26 Straub RH, Lehle K, Herfath H, et al. Dehydroepiandrosterone in re-
lation to other adrenal hormones during an acute inflammatory stressful
disease state compared with chronic inflammatory disease: role of inter-
leukin-6 and tumor necrosis factor. Eur J Endocrinol. 2002; 146: 365-374.

27 Nakhai Pour HR, Grobbee DE, Muller M, van der Schouw YT. Associ-
ation of endogenous sex hormone with C-reactive protein levels in middle-
-aged and elderly men. Clin Endocrinol (Oxf). 2007; 66: 394-398.

ORIGINAL ARTICLE Assessment of selected serum inflammatory markers... 709



28 Muller M, Grobbee DE, den Tonkelaar I, et al. Endogenous sex
hormones and metabolic syndrome in aging men. J Clin Endocrinol
Metab. 2005, 90: 2618-2623.

29 Aratjo F, Pereira AC, Latorre Mdo R, et al. High-sensitivity C-reac-
tive protein concentration in a healthy Brazilian population. Int J Cardiol.
2004; 97: 433-348.

30 Zdrojewski T, Wyrzykowski B, Szczech R, et al. Epidemiology and
prevention of arterial hypertension in Poland. Blood Press Suppl. 2005; 2:
10-16.

31 Herman WA, Sefko A, Korczowska |, tacka K. [Could serum DHEA
and DHEAS levels be good risk predictors of metabolic syndrome and os-
teoporosis in the population of ageing men?] Pol Merkur Lekarski. 2009;
159: 197-201. Polish.

32 Dupuy AM, Jaussent |, Lacrous A, et al. Waist circumference adds
to the variance in plasma C-reactive protein levels in elderly patients with
metabolic syndrome. Gerontology. 2007; 53: 329-339.

33 Lear SA, Chen MM, Birmingham CL, Frohlich JJ. The relationships be-
tween simple anthropometric indices and C-reactive protein: ethnic and
gender differences. Metabolism. 2003; 52: 1542-1546.

34 Wannamethee SG, Lowe GD, Shaper AG, et al. Associations between
cigarette smoking, pipe/cigar smoking, and smoking cessation, and hae-
mostatic and inflammatory markers for cardiovascular disease. Eur Heart
J. 2005; 26: 1765-1773.

35 |Il'yasova D, Colbert LH, Harris TB, et al. Circulating levels of inflamma-
tory markers and cancer risk in the health aging and body composition co-
hort. Cancer Epidemiol Biomarkers Prev. 2005; 14: 2413-2418.

710 POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ 2009; 119 (11)



ARTYKUL ORYGINALNY

Ocena stezen wybranych biatek ostrej fazy

oraz ich korelacje z androgenami nadnerczowymi

i wystepowaniem zespotu metabolicznego

w populacji mezczyzn powyzej 40 roku zycia

Waldemar A. Herman!, Aleksandra Seriko?, Izabela Korczowska3, Katarzyna Eacka*

1 Poradnia Endokrynologiczna ,HERMED", Wschowa

2 Studenckie Towarzystwo Naukowe, Uniwersytet Medyczny im. K. Marcinkowskiego w Poznaniu, Poznan

3 Zakiad Reumatologii i Immunologii Klinicznej, Uniwersytet Medyczny im. K. Marcinkowskiego w Poznaniu, Poznan

4 Katedra i Klinika Endokrynologii, Przemiany Materii i Choréb Wewnetrznych, Uniwersytet Medyczny im. K. Marcinkowskiego w Poznaniu, Poznan

StOWA KLUCZOWE

a,-antychymotrypsyna,
androgeny nadner-
czowe, biatko
C-reaktywne,
starzejacy sie
mezczyzni, trans-
feryna

Adres do korespondencii:

lek. Waldemar A. Herman, Poradnia
Endokrynologiczna ,HERMED",

ul. Zielona 8, 67-400 Wschowa,
tel.: 065-540-34-27,

fax: 065-540-34-27, e-mail:
wherman@wschowa.com.pl
Praca wptyneta: 02.08.2009.
Przyjeta do druku: 16.10.2009.
Nie zgtoszono sprzeczno$ci
interesow.

Pol Arch Med Wewn. 2009;

119 (11): 704-711

Copyright by Medycyna Praktyczna,
Krakéw 2009

STRESZCZENIE

WPROWADZENIE  Mechanizmy zapalne oraz deficyt produkcji androgenéw nadnerczowych biora udziat
w patogenezie wielu schorzen zwigzanych ze starzeniem.

ceLe  Celem pracy byta ocena stezen wybranych ujemnych (transferyna) i dodatnich (a,-anty-
chymotrypsyna [a,-ACT] i biatko C-reaktywne [CRP]) biatek ostrej fazy, a takze zbadanie powiazan
pomiedzy nimi a surowiczymi poziomami dehydroepiandrosteronu (DHEA) i jego siarczanu (DHEA-S),
oraz antropometrycznymi i biochemicznymi wyktadnikami zespotu metabolicznego u mezczyzn po-
wyzej 40 roku zycia.

PACJENCI | METODY U 271 losowo wybranych mezczyzn (mieszkancéw wojewddztwa lubuskiego)
w wieku 40-80 lat z powiatu lubuskiego oznaczono stezenie transferyny, a,-ACT, CRP i stezenie
androgendéw nadnerczowych oraz oceniono antropometryczne i biochemiczne wyktadniki zespotu
metabolicznego (ZM).

wynikl - Wiek jest silnie skorelowany z wyktadnikami biatek ostrej fazy u mezczyzn: pozytywnie z CRP
ia,-ACT (odpowiednior = 0,216, P <0,001ir = 0,193, P <0,05) oraz negatywnie z transferyna (r = -0,268,
P <0,0001). Stezenie CRP wykazuje ujemna korelacje z DHEA (r = 0,248, P <0,05), chociaz nie z DHEA-S.
Nie wykazano réwniez korelacji pomigdzy stezeniami a,-ACT, transferyny oraz androgenéw nadnerczowych.
W przeciwienstwie do androgendéw nadnerczowych, stezenia w surowicy CRP oraz transferyny (ale
nie a,-ACT) byty zwigzane z wystgpowaniem ZM u mezczyzn w wieku >40 lat (P <0,001).
WNIoSKI  Zastosowanie testdw prognostycznych oceniajgcych systemowe wskazniki uogdlnionego
stanu zapalnego (szczegélnie CRP) moze by¢ pomocne (w przeciwienstwie do oceny stezen DHEA
oraz DHEA-S) w identyfikacji mezczyzn powyzej 40 roku zycia cierpigcych na zespét metaboliczny.
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