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Adipokines (adiponectin and plasminogen
activator inhhibitor-1) in metabolic syndrome
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Background: The clustering of cardiovascular risk factors is termed the metabolic syndrome (MS), which strongly predicts the risk
of diabetes and cardiovascular disease (CVD). Adipokines may contribute to the development of obesity and insulin resistance and
may be a causal link between MS, diabetes and CVD. Hence, we studied the adipokines — adiponectin and plasminogen activator
inhibitor-1 (PAI-1) — in subjects with MS. Materials and Methods: We studied 50 subjects with MS diagnosed by International
Diabetes Federation (IDF) criteria and 24 healthy age- and sex-matched controls. Clinical evaluation included anthropometry, body
fat analysis by bioimpedance, highly sensitive C-reactive protein, insulin, adiponectin, and PAI-1 measurement. Results: Subjects
with MS had lower adiponectin (4.01 +2.24 vs. 8.7 + 1.77 ug/ml; P < 0.0001) and higher PAI-1 (53.85 + 16.45 vs. 17.35 + 4.45 ng/ml|;
P <0.0001) levels than controls. Both were related with the number of metabolic abnormalities. Adiponectin was negatively and PAI-
1 was positively associated with body mass index, waist hip ratio (WHR), body fat mass, percent body fat, and all the parameters of
MS, except HDL where the pattern reversed. WHR and triglycerides were independent predictors of adipokines in multiple regression
analysis. Receiver operating characteristic curve analysis showed that adiponectin (6.7 ug/ml) and PAI-1 (25.0 ng/ml) levels predicted
the MS with high sensitivity, specificity and accuracy in Indian population. Conclusions: Subjects with MS have lower adiponectin
and higher PAI-1 levels compared to healthy controls. Lifestyle measures have been shown to improve the various components of

MS, and hence there is an urgent need for public health measures to prevent the ongoing epidemic of diabetes and CVD.
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INTRODUCTION

The clustering of cardiovascular risk factors that includes
central adiposity, hypertension, hyperglycemia, and high
triglycerides (T'G) with low high density lipoprotein
cholesterol (HDL-C) levels is termed the metabolic
syndrome (MS). MS is known to strongly predict the
long-term risk of diabetes and cardiovascular disease
(CVD).! Obesity can be said to be the predominant
driving force behind the MS.¥ Adipose tissue products
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are reported to affect systemic metabolism; among these
are adiponectin, leptin, plasminogen activator inhibitor-1
(PAI-1), resistin, inflammatory cytokines, and
angiotensinogen.”! Adiponectin has recently attracted much
attention with particular emphasis on the role of adiponectin
in the regulation of insulin sensitivity and the development
of insulin resistance.”! Plasma levels of adiponectin have
also been reported to be significantly reduced in obese
humans.”) Moreovert, plasma adiponectin levels have been
shown to be decreased in patients with type-2 diabetes
mellitus (T2DM), CVD, hypertension, and MS.[**!

Adiponectin activates adenosine mono-phosphate activated
protein kinase and peroxisome proliferator activated
receptor-Y in the liver and skeletal muscle, thereby
stimulating phosphorylation of acetyl-CoA carboxylase,
fatty acid oxidation, thus decreasing tissue triglyceride
(TG) content in muscle and liver. These alterations
increase insulin sensitivity 7 viv0.”" The expression levels

Corresponding Author: Col. M. K. Garg, Department of Endocrinology, Army Hospital (Research and Referral), Delhi Cantt — 110010, India.

E-mail: mkgargs@gmail.com

Indian Journal of Endocrinology and Metabolism / Jan-Feb 2012 / Vol 16 | Issue 1



Garg, et al.: Adipokines in metabolic syndrome

of AdipoR1/R2 are also decreased in obesity, which
reduces adiponectin sensitivity and finally leads to insulin

19 Adiponectin was

resistance, the so-called “vicious cycle.
demonstrated to strongly inhibit the expression of adhesion
molecules, including intracellular adhesion molecule-1,
vascular cellular adhesion molecule-1, and E-selectin. Thus,
various studies have highlighted the potential antidiabetic,
antiatherosclerotic and anti-inflammatory properties of
adiponectin. Decreased levels of plasma adiponectin
are associated with increased body mass index (BMI),
decreased insulin sensitivity, less favorable plasma lipid
profiles, increased levels of inflammatory markers and
increased risk for the development of CVD. Therefore,
adiponectin levels hold great promise for use in clinical
application, serving as a potent indicator of underlying
metabolic complications.”

The mature adipocyte is an important source of circulating
PAI-1 in humans. Plasma PAI-1 levels are elevated in
obesity and insulin resistance, are positively correlated
with features of the MS, and predict future risk for type
2 diabetes and CVD. Thus, PAI-1 may contribute to the
development of obesity and insulin resistance and may
be a causal link between obesity and CVD."" There are
few studies which have evaluated adipokines in Indian
population."*" Hence, we studied adiponectin and PAI-
1 levels and their correlation with various parameters in
subjects with MS.

MATERIAL AND METHODS

This study was carried out at the Department of
Endocrinology of a tertiary care center and details are
provided in our previous publication in this journal.l'
Subjects with age 230 years and =50 years (to exclude all
postmenopausal women) were screened for the presence of
MS according to International Diabetes Federation (IDF)!")
criteria as follows: central obesity (waist circumference — males
>90 cm, females >80 cm) plus any two of the following:
raised triglycerides (>150 mg/dl), reduced HDI.-C (<40 mg/
dl in men and <50 mg/dl in women), raised blood pressure
(systolic 2130 mm Hg or diastolic 285 mm Hg), raised
Sasting plasma glucose (FPG) (=100 mg/dl). Age- and sex-
matched healthy subjects were screened for the absence
of MS. Only those cases with waist circumference below
the IDF criteria and absence of at least three of the four
parameters were included.

A total of 50 drug-naive subjects with MS (25 males and
25 females) and 24 controls (12 males and 12 females) were
included in the study. All the subjects underwent clinical
examination. Subjects with hepatic disease, renal disease,
other endocrine diseases, alcoholism, infectious diseases or

receiving any medications were excluded from the study.

BMI was calculated as weight in kilogram divided by square
of height in meters. Body fat measurement was done using
InBODY composition analyser-biospacer manufactured by
M/S Biodex Medical Systems Inc. New York, NY, USA).
It measured waist hip ratio (WHR), body fat mass (BFM),
percent body fat (PBF) and basal metabolic rate (BMR).
Fasting blood samples were drawn for the estimation of
FPG, renal and hepatic parameters, A1C, lipid profile,
highly sensitive C-reactive protein (hsCRP) and fibrinogen.
One aliquot of the sample was frozen at —80°C for the
measurement of plasma insulin, adiponectin and PAI-1.
Urine spot samples were collected for the measurement
of urine microalbumin. Adiponectin was measured with
AviBion Human Adiponectin (Acrp30) ELISA commercial
kits supplied by Orgenium Laboratories Business Unit,
Finland, as per manufacturer’s instructions. It had an assay
range of 0.185-15 ng/ml and a sensitivity of <0.3 ng/ml.
Intra-assay precision was <10% and inter-assay precision
was <12%. PAI-1 was measured with Human PAI-1
ELISA (EA-0207) supplied by Signosis BioSignal Capture
(Sunnyvale, CA, USA), as per manufacturer’s instructions.
It had an assay range of 0.3-20 ng/ml and a sensitivity
of <0.79 ng/ml. Intra-assay and inter-assay precision was
=<15%. The HOMA model was used to calculate insulin
resistance and insulin insensitivity. The formulae are as
follows:

FI X G Insuli d 20 X FI
retion =————
5 nsulin secretion G_35

Insulin resistance =

where FI = fasting insulin in nIU/ml and G = fasting
glucose in mmol/1.

The study was approved by the ethics committee of Army
Hospital (Research and Referral), Delhi Cantt, and all
subjects gave written informed consent.

Statistical analysis was carried out using EPI INFO 3.5.3
(CDC; Atlanta; USA). Data were presented as mean *
SD or number (%) unless specified. All parametric data
were analyzed by Student’s #test. If Barlett’s chi-square
test for equality of population variances was <0.05, then
Kruskal-Wallis test was applied. All nonparametric data
were analyzed by Chi-square test. Multiple regression
analysis was done to ascertain the association between
various parameters. A P value of <0.05 was considered
statistically significant.

REsuLTts

This study was carried outin 50 cases of MS and 24 normal
healthy controls. Sex ratio was equal in both the groups.
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Basal characteristics of the cases and controls are shown
in Table 1 (also given in our previous publication)." Mean
ages of cases and controls were comparable. All cases had
significantly higher WHR than controls in both the sexes.
BMI, BEFM and PBF were significantly higher in cases than
controls. However, cases had significantly lower BMR than
controls. There were 37 (74%) cases with T2DM and 13
(26%) cases with impaired glucose tolerance. Hypertension
was present in 26 cases (52%). TG, total cholesterol (TC),
low density lipoprotein (LDL), and very low density
lipoprotein (VLDL) were significantly higher and HDL was
significantly lower among cases than in controls. However,
14 controls (58%) also had low HDL. Most of the cases
(28.56%) had four features of MS, followed by cases with
all features (16.32%), and 6 (12%) cases had three features
of MS [Table 1].

Table 1: Basic characteristics of cases and controls

Adiponectin

Subjects with MS had significantly lower adiponectin levels
than controls (4.01 £ 2.24 vs. 8.7 £ 1.77 pug/ml; P < 0.0001)
[Table 1]. Adiponectin levels decreased with increasing
number of metabolic abnormalities [Figure 1]. There was
no difference in adiponectin levels between sexes (5.23 &
3.12vs. 5.71 £ 2.65 pg/ml; P = 0.49).

In univariate regression analysis, adiponectin was negatively
associated with age, BMI, BFM and PBE, and positively
associated with BMR. Among the vatious parameters of MS,
adiponectin was negatively associated with all parameters,
except HDL-C with which it was positively associated.
There was no association between adiponectin and LDL-C.
Adiponectin showed strong negative association with
inflammatory markers (CRP, fibrinogen) and procoagulant
marker (PAI-1). Adiponectin was positively associated with
insulin secretion (HOMA-S) and negatively associated with
insulin resistance (HOMA-IR) [Table 2].

Multiple regression analysis showed that among the

Parameters Cases Controls P value . e
(n=50) (%)  (n=24) (%) metabolic parameters, WHR, FPG and TG maintained
Age 43.4+53 419+ 4.0 0.21 negative association with adiponectin even after adjustment
WHR for all metabolic variables. However, HDL and hypertension
Male 118 £0.1 0.84+0.04  <0.0001 lost significance during multiple regression analysis [Table 3].
Female 1.21+£0.1 0.74 +0.03 <0.0001 . . . . . .
BMI 281+ 2.1 2254+23  <0.0001 Only BMI remained negatively associated with adiponectin
Body fat mass 289+ 115 12.9+4.1 <0.0001 when adjusted for anthropometric parameters, e.g. BMR,
Body fat (%) 34.3+7.0 18.4+4.3  <0.0001 BEFM, and percent body fat, in multiple regression analysis
Hyﬁsz;:;ie;:bom rate 1423: (i; 21;”4 1740_i 19~ <0.0001 [Table 4]. BMR showed positive association when adjusted
Glycemic status with BMI, but lost significance when BFM was added.
DM/IGT (%) 34 (68)/16 (32) - Similarly, PAI-1 levels showed strong negative association
IEPGt(rTg/ di) - ;36‘; * :Z 1?17 * ;2 <88881 with adiponectin [Figure 2] even after adjustment with
- + + <0. . .
(;Z /glt)mose N - other parameters like HOMA-IR, CRP, and fibrinogen
A1C (%) 7.9+0.9 5.0£0.3 <0.0001 [Table 5].
Insulin (wlU/ml) 10.7 £ 10.2 8.2+2.38
:—T(s)llj\;lllz EgEd'a”) s 3150;2‘31 " 1 76733 53 0064249 Receiver operating characteristic (ROC) curve analysis
HOMA-S (Median) 66.80 £ 69.66 144.27 + 101.61 0.0003
(50) (117)
Lipid profile
Triglycerides (mg/dl) 200 + 67 (47.94)  92+30  <0.0001 12.00
HDL (mg/dl) 36+6(42.84) 4513 (14.58) <0.0001 :
TC (mg/dI) 221+ 40 161+33  <0.0001
LDL (mg/dl) 145 + 47 109419  <0.0001 10.00
VLDL (mg/dl) 40+ 14 20+ 17 <0.0001
Urine microalbumin 6.94 + 1.62 6.86 + 1.65 0.85 8.00 -
Metabolic features
None - 10 (42) 6.00 7
One - 13 (58) -
Three 6 (12) - 4.00
Four 28 (56) -
Five 16 (32) - 2.00 1
Inflammatory markers
CRP (mg/|) 4.07 £1.72 2.09+0.98  0.0006 0.00 - _
Fibrinogen (mg/d) 336477 193+43  <0.0001 None One Three  Four  Five
Adipokines
é:;f)f?:gc?;l()ug/ml) Sgg;i;216215 1?'35;:"1715 28888: Figure 1: Adiponectin levels according to the number of metabolic

abnormalities
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Table 2: Univariate regression analysis of adipokines
among all subjects

Table 3: Multivariate regression analysis of adipokines
with metabolic parameters among all subjects

Parameters Adiponectin PAI-1
Beta P value Beta P value
coefficient coefficient
Age -0.285 (0.06)  0.041 0.066 (0.01) 0.529
Sex 0.960 (0.01) 0.491 -0.381(0.0) 0.712
BMI -0.829 (0.47) <0.00001 0.579 (0.41) <0.00001

)
0.212 (0.35) <0.00001
0.307 (0.46) <0.00001

Body fat mass
Percent body

-0.289 (0.36) <0.00001
-0.408 (0.48) <0.00001

fat

Basal metabolic  0.017 (0.31) <0.00001 -0.014 (0.38) <0.00001

rate

Metabolic

syndrome
WHR -20.177 (0.41) <0.00001 16.265 (0.49) <0.00001
FPG -0.80(0.27) <0.00001 0.055(0.23) 0.00002
Hypertension -5.919 (0.22) 0.00002 3.578(0.15)  0.0007
Triglycerides  —0.043 (0.31) <0.00001 0.034 (0.35) <0.00001
HDL 0.151 (0.06) 0.037 -0.172 (0.14)  0.001

Other

parameters
Total -0.046 (0.13) 0.001 0.042 (0.20)  0.005
cholesterol
LDL -0.023 (0.03)  0.155 0.026 (0.06) 0.029
C-reactive -1.606 (0.23) 0.00001  1.366 (0.30) <0.00001
protein
Fibrinogen -3.274 (0.28) <0.00001 2.972(0.42) <0.00001
Fasting -0.133 (0.04) 0.10 0.126 (0.06) 0.035
plasma
insulin
HOMA-IR -0.665 (0.09)  0.009 0.563 (0.12) 0.002
HOMA-S 0.02 (0.09) 0.009 0.01(0.04) 0.073
PAI-1 -0.953 (0.50) <0.00001 - -
Adiponectin - - -0.522 (0.50) <0.00001

Table 4: Multivariate regression analysis of adipokines
with anthropometric parameters among all subjects
Parameters

Beta coefficient P value

Adiponectin
BMI -0.829 <0.00001
BMI + BMR -0.656 <0.00001
BMI + BMR 0.008 0.01
BMI + BMR + BFM -0.631 0.004
BMI + BMR + BFM + percent body fat -0.628 0.014
+BMR+BMI+BFM

PAI-1
Percent body fat 0.109 0.005
Percent body fat + BMR 0.112 0.011
Percent body fat + BMR + BMI 0.207 0.013
Percent body fat + BMR + BMI + BFM 0.202 0.038

Beta coefficient and P value for parameters in bold

revealed best prediction value of adiponectin at 6.7 ug/ml
with a sensitivity of 83%, specificity of 86%, accuracy of
85%, positive predictive value of 74%, negative predictive
value of 84% and positive and negative likelihood ratios of
5.95 and 0.19, respectively (ROC 0.934, SE 0.0277, 95%
CI = 0.879-0.988).

Parameters Beta coefficient P value

Adiponectin
WHR -20.177 <0.00001
WHR + HDL -19.808 <0.00001
WHR + HDL + triglycerides -15.323 <0.00001
WHR + HDL + triglycerides -0.025 0.001
WHR + HDL + triglycerides + FPG -12.625 0.0002
WHR + HDL + triglycerides + FPG -0.037 0.003
WHR + HDL + triglycerides + FPG -0.037 0.014
WHR + HDL + triglycerides + FPG + -11.890 0.0009
hypertension
WHR + HDL + triglycerides + FPG + -0.022 0.004
hypertension
WHR + HDL + triglycerides + FPG + -0.035 0.031
hypertension

PAI-1
WHR 16.265 <0.00001
WHR + HDL 15.05 <0.00001
WHR + HDL + hypertension 14.89 <0.00001
WHR + HDL + hypertension + FPG 13.91 <0.00001
WHR + HDL + hypertension + FPG + 11.57 <0.00001
triglycerides +HDL
WHR + HDL + hypertension + FPG + 0.017 0.002
triglycerides

Beta coefficient and P value for parameters in bold

100
90
80 ad y=-5.221x+70.55

PAI-1

0 2 4 6 8 10 12
Adiponectin

Figure 2: Correlation between adiponectin and PAI-1 among all subjects

Table 5: Multivariate regression analysis of adipokines
with other parameters among all subjects

Parameters Beta coefficient P value

Adiponectin
PAI-1 -0.953 <0.00001
PAI-1 + HOMA-IR -0.922 <0.00001
PAI-1 + HOMA-IR + CRP -0.842 <0.00001
PAI-1 + HOMA-IR + CRP + fibrinogen -0.759 0.00001
+LDL+Adiponectin +CRP

PAI-1
Fibrinogen 1.120 0.001
Fibrinogen + LDL 1.072 0.001
Fibrinogen + LDL + adiponectin 0.899 0.024
Fibrinogen + LDL + adiponectin + CRP 0.783 0.049

Beta coefficient and P value for parameters in bold
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Plasminogen activator inhibitor-1

Subjects with MS had significantly higher PAI-1 levels
than controls (53.85 + 16.45 vs. 17.35 + 4.45 ng/ml; P <
0.0001) [Table 1]. PAI-1 levels increased with increasing
number of metabolic abnormalities [Figure 3]. There was
no difference in PAI-1 levels between sexes (8.59 * 4.42
vs. 8.21 + 4.44 ng/ml; P = 0.71).

In univariate regression analysis, PAI-1 was positively
associated with BMI, BFM and PBEF, and negatively
associated with BMR. Among the various parameters of
MS, PAI-1 was positively associated with all parameters of
MS, except HDL with which it was negatively associated.
PAI-1 showed strong positive association with inflammatory
markers (CRP, fibrinogen), insulin resistance (fasting plasma
insulin and HOMA-IR) and total and LDL cholesterol, but
had strong negative association with adiponectin [Table 2].

Multiple regression analysis of various metabolic parameters
showed that WHR and TG maintained positive association
with PAI-1 even after adjustment for all metabolic variables.
However, HDL, FPG and hypertension lost significance
during multiple regression analysis [Table 3]. Only PBF
remained positively associated with PAI-1 when adjusted
for anthropometric parameters, e.g. BMR, BFM, and BMI,
in multiple regression analysis [Table 4]. Similarly, PAI-1
levels showed strong positive association with fibrinogen
even after adjustment with other parameters like HOMA-
IR, CRP, and fibrinogen [Table 5.

ROC curve analysis revealed best prediction value of PAI-
1 at 25.0 ng/ml, with a sensitivity of 92%, specificity of
96%, accuracy of 95%, positive predictive value of 92%,
negative predictive value of 96% and positive and negative
likelihood ratios of 22.9 and 0.08, respectively (ROC 0.975,
SE 0.0178, 95% CI = 0.942-1.009).

70.00

60.00
50.00
40.00
30.00

T I
| i I I

20.00 T
10.00 -
None One

Three Four Five

Figure 3: PAI-1 according to the number of metabolic abnormalities

DiscussioN

MS is known to strongly predict long-term risk of diabetes
and CVD, and has also been reported to be associated
with increased morbidity and mortality."! It is becoming
increasingly common in the United States and worldwide,
and is emerging as the dominant risk factor for CVD in
Asia.2121 ' The MS represents a combination of risk
determinants, which include atherogenic dyslipidemia,
elevated blood pressure, elevated glucose, a prothrombotic
state,and a proinflammatory state."! In obese persons, adipose
tissue products are reported to affect systemic metabolism;
among these are adiponectin, leptin, inflammatory
cytokines, PAI-1, resistin, and angiotensinogen.!

In this study, we evaluated 50 subjects with MS (25 males
and 25 females) and 24 controls (12 males and 12 females).
Different definitions have been proposed for MS.”/ We have
used here IDF criteria as it provides ethnic-specific criteria
for central obesity. All cases had significantly higher WHR,
BMI, BEM and PBF than controls in both the sexes, which
is similar to Asian Indian obesity phenotype.*!

Subjects with MS had significantly lower adiponectin levels
than controls. Low adiponectin levels have been reported
in most of the studies on MS among people of various
age groups, ethnicity and gender."*">*'* However, one
study reported higher adiponectin levels in MS® and
another found low adiponectin level which was statistically
not significant.”” There was negative graded response
of adiponectin levels with metabolic abnormalities
[Figure 1]. Similar observations have been reported by
other studies.”?”*" There was no difference in adiponectin
levels between sexes. However, others!">'“*have reported
higher adiponectin levels in females. Adiponectin was
negatively related with age, BMI, BFM and PBEF, WHR,
FPG, hypertension, TG, TC, hsCRP, fibrinogen, HOMA-
IR and PAI-1, and positively related with BMR, HDL and
HOMA-S in the present study. Similar associations have
been reported in the literature.?>'*°l However, certain
differences were observed between the present study
and other studies. In this study, adiponectin showed no
relation with fasting insulin levels, as also observed by one
study from South India,'" whereas others have reported
negative correlation.?'* We have observed negative
correlation of cholesterol with adiponectin, similar to
that reported by Bilgili e7 a/">*! But others!"**"" found
no relation of adiponectin with TC. Vikram ez /,'" did
not observe any relation between adiponectin and hsCRP
in post-pubertal Asian Indian adolescents, as seen by us.
Multiple regression analysis of the metabolic parameters
showed WHR, FPG and TG to have an independent
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negative association with adiponectin even after adjustment
for all metabolic vatiables. Yang ¢ al.,’" observed positive
association of HDL with adiponectin in multiple regression
analysis. However, in our study, HDL and hypertension
lost significance during multiple regression analysis. Ku
et al.P% reported correlation between serum adiponectin
and BMI, triglyceride, HDL-C and fasting glucose in
multiple regression analysis. In the present study, only
BMI remained negatively associated with adiponectin
when adjusted for anthropometric parameters, e.g. BMR,
BFM, and PBE, in multiple regression analysis. Jung ez a/.,*
showed significant negative correlation of adiponectin
levels with percent body fat, lipid profile and HOMA-IR.
BMR showed positive association when adjusted with BMI,
but lost significance when BFM was added. Similarly, PAI-1
levels showed strong negative association with adiponectin
even after adjustment with other parameters like HOMA-
IR, CRP, and fibrinogen. Bilgili e a/,” also found an
inverse relationship between plasma adiponectin and PAI-1
(r = —0.653, P < 0.001). ROC curve analysis revealed best
prediction value at 6.7 pg/ml, with a sensitivity of 83%,
specificity of 86%, and accuracy of 85%. Mohan e al.,"”
also reported similar adiponectin levels (5.0 pg/ml for
males and 6.5 ng/ml for females) in a study from South
India. However, studies from Japan have suggested lower
cut-off point (4 ng/ml) of serum adiponectin level for the
diagnosis of MS.?**I There is wide geographic variation in
the adiponectin levels reported in literature. Seino ez a/.,
also suggested that measuring adiponectin may be effective
for evaluating the presence of MS in nondiabetic subjects
through analysis of area under the curve of ROC curves.

Subjects with MS had significantly higher PAI-1 levels
than controls, which is similar to that reported in many
studies in the literature.'>?** However, PAI-1 level was
higher in the present study than that reported from other
ethnic populations. Indian population has higher PAI-
1 compared to African population, which is explained
by the increased frequency of PAI-1 4G allele.* PAI-1
levels increased with increasing number of metabolic
abnormalities. Similar observations have been made in
other studies.”?”*I In univariate regression analysis,
PAI-1 was positively associated with BMI, BEM and PBE,
and negatively associated with BMR. Among the various
parameters of MS, PAI-1 was positively associated with all
parameters of MS, except HDL with which it was negatively
associated. PAI-1 showed a strong positive association
with inflammatory markers (hsCRP, fibrinogen), insulin
resistance (fasting plasma insulin, HOMA-IR) and total
and LDL cholesterol, but had strong negative association
with adiponectin. Others have also reported significant
correlation between PAI-1 and all obesity and dyslipidemia
vatiables.””*1'TG and WHR were independently associated

with PAI-1 even after adjustment for all metabolic variables

1 also found

in multiple regression analysis. Greyling ez al.,!
waist circumference as the strongest independent predictor
of PAI-1. However, HDL, FPG and hypertension lost
significance during multiple regression analysis. Only PBF
remained positively associated with PAI-1 when adjusted
for anthropometric parameters, e.g. BMR, BFM, and
BMI, in multiple regression analysis. Similarly, PAI-1 levels
showed a strong positive association with fibrinogen even
after adjustment with other parameters like HOMA-IR,
CRP, and adiponectin. ROC curve analysis revealed the
best prediction value at 25.0 ng/ml, with a sensitivity of
92%, specificity of 96%, accuracy of 95%, and positive
predictive value of 92%. PAI-1 had higher predictive
value compared to adiponectin in the present study. Other
studies have also made similar observation that PAI-1 is
an independent determinant of MS in multivariate logistic
regression analysis.?”*1471 Surprisingly, we have found
higher cut-off value for adiponectin and lower cut-off
value for PAI-1 for diagnosis of MS. This can possibly be
explained by lower BMI and BFM in our cases.

The primary limitation of the present study is its cross-
sectional design and the inherent possibility that genetic
and/or lifestyle factors may have influenced the results of
our group comparisons. However, in an effort to minimize
the influence of lifestyle behaviors, we studied subjects of
similar age who were non-smokers, who were not currently
taking medication that could influence inflammatory and
oxidative markers (i.e. statins), and who did not differ
in habitual physical activity. In addition, we used strict
inclusion criteria to eliminate the confounding effects of
underlying cardiovascular and metabolic disease.

CoNCcLUSION

In the present study, subjects with MS had higher BMI,
BFM and percent body fat, which is reflected in lower
level of adiponectin and higher level of PAI-1. Also, they
had increased insulin resistance and decreased insulin
secretion compared to healthy controls. Subjects with MS
were associated with higher hsCRP level, emphasizing low-
grade systemic inflammatory state. All these factors were
interdependent and associated with other cardiovascular
risk factors. Although the knowledge on pathogenesis and
its association with metabolic risk factors such as obesity,
hypertension, and cardiovascular risk is increasing day
by day, the challenge is to translate research findings into
substantial clinical improvements for patients. Demographic
and epidemiological evidence indicates that unless an
effective preventive strategy is developed, there will be a
sharp increase in the global prevalence of cardiometabolic
risk factors including diabetes and MS. Unfortunately,
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clinical therapies to treat underlying obesity often are
unsuccessful.¥ Lifestyle measures have been shown to
improve insulin resistance, insulin secretion and vatious
components and effects of MS,*>!l and hence there is

an urgent need for public health measures to prevent the
ongoing epidemic of diabetes and CVD.
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