Med. J. Cairo Univ., Vol. 88, No. 1, March: 345-354, 2020

www.medicaljour nal ofcair ouniver sity.net

Endothelial-Specific Molecule 1 (Endocan) asa Marker of
Vascular Endothelial Regulation of Obesity-Associated
Peripheral Polyneuropathy in the Non-Diabetic Obese Patients

NEARMEEN M. RASHAD, M.D.*; MONA M. AMER, M.D.**; RADWA M. AL-SAYED, M.D.***;
AZZA H. ABD EL-FATAH, M.D.* and HALA A. FATHY, M.D.**

The Departments of Internal Medicine*, Neurology** and Physiology***, Faculty of Medicine, Zagazig University, Egypt

Abstract

Background: The increasing incidence of obesity and its
co-morbid situations poses a great challenge to worldwide
health. Obesity has numerous co-morbidities including airway
illness, insulin resistance, type 2 diabetes, atherosclerosis,
peripheral polyneuropathy (PN) and cancer. Endocan isa
proteoglycan that could be used as a biomarker of endothelial
dysfunction.

Aimof Sudy: The current study aimed to investigate
plasma endocan level in hon-diabetic obese patients and to
explore the association between circulatory endocan with the
clinical and electrophysiological tests of PN in obese patients.

Methods: This cross-sectional controlled study enrolled
170 obese patients and 100 control group. The obese group
was sub-classified according to BMI (Body Mass Index) into
three groups; all participants were subjected to a complete
neurological examination. The motor nerve conduction study
of [median nerve, ulnar nerve, and Common Peroneal Nerve
(CPN)] and the sensory nerve conduction study of [median,
ulnar and sural nerves] of all subjects were estimated. Blood
sampling and biochemical analysis for parameters of metabolic
syndrome (MetS) were done, in addition, Doppler evaluation
of Carotid Intima Media Thickness (CIMT) using 0.9mm
thickness as a cut-off point was used for identification of
atherosclerosis. We measured plasma endocan by Enzyme-
Linked Immunosorbent Assay (ELISA).

Results: Obese patients with PN had statistically significant
higher levels of plasma endocan (218.6+26.26) compared to
obese patients without PN (135.5+£21.6) and controls (13.1+
3.2). Plasma endocan level was positively correlated with
Toronto Clinical Scoring System (TCSS) and negatively
correlated with measures of electrophysiological tests; Motor
Nerve Conduction Velocities (MNCV) of median, ulnar nerves,
Sensory Nerve Conduction Velocities (SNCV) of median and
ulnar nerves, Compound Muscle Action Potential (CMAP)
amplitude of median and ulnar nerves and Sensory Nerve
Action Potential (SNAP) amplitude of median, ulnar and sural
nerves. The identification of optimum cut-off point of serum
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endocan could help in evaluating non-diabetic obese patients
with PN in attempt to decrease health hazards related to
neuropathy.

Conclusion: Obese patients with PN had higher values
of circulating endocan than obese patients without PN; the
diagnostic power of circulating endocan was highly significant
thus it could be used as a diagnostic biomarker of PN.

Key Words: Polyneuropathy — Nerve conduction studies —
Endocan — Obesity.

Introduction

THE occurrence of obesity is rapidly growing
worldwide, the WHO currently estimates of obesity
asaglobal hedlth crisisare that 1.5 billion adults
are overweight and 500 million adults are obese,
the majority were found in developing countries
[1. Itislinked with several comorbidities including
Type 2 Diabetes Méellitus (T2DM), dyslipidemia,
hypertension, coronary heart disease, osteoarthritis,
sleep apnea, and respiratory problems, Peripheral
Neuropathy (PN) as well as some types of cancers
[2-4].

Adipose tissue has been recognized as a meta-
bolically active endocrine tissue that affects energy
and feeding regulation, glucose and lipid metabo-
lism, neuroendocrine function, thermogenesis,
reproduction, immunity and most relevantly cardi-
ovascular function [5]. Chronic inflammatory con-
dition in obesity causes dysregulation of the para-
crine and endocrine activities of adipocyte-derived
factors, which interrupt vascular homeostasis and
contribute to vasodilator dysfunction of endotheli-
um and subsequent microvascular dysfunction.
The mechanistic link between these macrophage
gene networks, obesity, and PN is not clear. Inter-
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estingly; insulin resistance and long-lasting inflam-
mation are the mainstays of this disease [6].

Endothelial Dysfunction (ED) is an essentia
and very early step in atherogenesis and is expected
to play acentral role in the progress of vascular
diseases [7]. ED can be defined as the total or
partial loss of balance between vasodilators and
vasoconstrictors, growth-inhibiting and promoting
factors, anti-atherogenic and pro-atherogenic fac-
tors, and pro-coagulant and anti-coagul ant factors
[8] . ED is now considered as an early fundamental
event in atherogenesis [9] and has been shown to
precede the development of detectable atheroscle-
rotic plagues in the coronary arteries [10], and
considered an important factor in the progress of
diabetic microvascular complications [11].

Endocan, recognized as an Endothelial Cell-
specific Molecule (ESM), is a dermatan sulfate
proteoglycan [12]. It is secreted particularly in lung,
renal and tumor endothelium. ESM has also been
estimated as a biomarker of endothelial dysfunction.
Plasmalevel iselevated in lung injury, Chronic
Kidney Disease (CKD), sepsis and Diabetic Pro-
liferative Retinopathy (DPR) [13] . Its secretionis
controlled by other cytokines such as TNF a [14].

This study was designed to explore the endocan
plasma level in obese non-diabetic patients and to
explore the connection between circul atory endocan
with the clinical and electrophysiological tests of
PN in obese patients.

Subjects and M ethods

Subjects:

This cross-sectional controlled study was per-
formed in the Outpatient Clinic of Neurology
Department at Zagazig University Hospital from
January 2017 to April 2018. This study involved
270 subjects. One hundred seventy obese patients
BMI >30 achieved from Diabetes and Endocrinol-
ogy Outpatient Clinic of Internal Medicine Depart-
ment of Zagazig University.

Hospitals and 100 lean controls (BMI <25),
which were matched to cases by age, sex, and
ethnic origin.

The obese enrolled participants were then cat-
egorized according to their BMI into one of three
subgroups: Group | [BM1=30-34.9kg/m?]; Group
I1 [BM1=35-39.9kg/m?] and Group |11 [BMI >40
kg/m?]. All subjects were subjected to history
taking, full clinical evaluation and neurol ogical
examination. The expert panel of the San Antonio

conference recommends that diagnosis of PN
should be based on neuropathic symptoms, and
signs, and Nerve Conduction Studies (NCS) [15].

Full neurological examination was done. An-
thropometric measures including Body Mass Index
(BMI) calculated as weight in kg/height in (m 2),
waist circumference (cm), hip circumference (cm)
to calculate Waist/Hip Ratio (WHR), Fat Mass
Index (FM1%) and Fat Free Mass Index (FFM1%)
were measured by Dual-Energy X-ray Absorpti-
ometry (DEXA). Bodyweight had to be constant
for at least 3 months before study. All subjects
were on afree diet and were informed not to change
their usual eating patterns. Exclusion criteriain-
cluded current psychiatric disturbance that might
interrupt the reliability of their response to the
study questionnaire, hypertension, diabetes mellitus,
thyroid, kidney, or liver diseases. Persons were
also excluded if they took treatments known to
affect metabolism, endocrine systems, or inflam-
mation at the start of this study and during the
preceding 6 months. Subjects with any neuropathic
pain of non-diabetic origin including neck pain
(radiculopathy) or lower back, post herpetic neu-
ralgia, multiple sclerosis pain, cancer-related pain,
spinal cord injury pain, phantom pain, carpal tunnel
syndrome pain, or trigeminal neuralgiawere ex-
cluded from the study. Also, we excluded pregnant
patients. The Ethical Committee of the Faculty of
Medicine, Zagazig University permitted our study
protocol, and all members assigned written in-
formed consent.

Severity of neuropathy:

The severity of neuropathy was sorted according
to TCSS: For no neuropathy (1-5 points); for mild
neuropathy (6-8 points); for moderate neuropathy
(9-11 points); and for severe neuropathy (12-19
points). Symptoms, reflexes, and sensory tests,
including pinprick, light touch, temperature, posi-
tion, and vibration sense were done as part of the
TCSS [16].

Nerve Conduction Sudy (NCS):

The median, ulnar, and CPNs motor NCS and
the median, ulnar, and sural nerves sensory NCS
of all subjects were measured by [Dantec Key
point Workstation (Suite, CA, USA)]. According
to Dyck et al. in 2011 revised criteria, abnormal
Nerve Conduction Studies (NCS) were defined as
one of the following criteria: Prolonged latency;
reduction of conduction velocity; amplitude of
Compound Muscle Action Potential (CMAP) and
Sensory Nerve Action Potential (SNAP) [17].
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Blood sampling and biochemical analysis for
parameters of MetS

After an overnight fast blood samples were
taken from all subjects for Fasting Plasma Glucose
(FPG). We used the glucose oxidase method (Spin-
react, Girona, Spain). Total Cholesterol (TC), High
Density Lipoprotein (HDL) cholesterol, and Trig-
lyceride (TG) levels were estimated by enzymatic
methods (Spinreact, Girona, Spain). The Low
Density Lipoprotein (LDL) cholesterol level was
calculated using the Friedewald formula[TC] —
[(HDL) + (TG/5)] [19].

The concentrations Fasting Serum Insulin (FSI)
were measured using a high-sensitivity ELISA kit
provided by (Biosource Europe S.A., Nivelles,
Belgium). Homeostasis Model A ssessments of
Insulin Resistance (HOMA-IR) were estimated
[fasting insulin ( /o) X fasting glucose (mg/dl)
/ 405] and also, B-cell functions (HOMA-B) [360
Xinsulin ( @A) / (glucose (mg/dl) — 36)] were
calculated. Boster Endocan (ECSM 1) human ELI-
SA kit (Boster Biological Technology, Pleasanton
CA, USA) was used to measure plasma endocan.

Carotid Intima-Media Thickness (CIMT) meas-
urement:

Scanning of carotid arteries in transverse sec-
tions were starting from the common carotid arteries
origins passing carotid sinuses, external carotid
arteries and internal carotid arteries, and then
inspected for carotid lesionsin longitudinal sectors
at different angles. 9 imaging of ultrasound were
performed by B-mode ultrasonography (Toshiba
Xario 200) with a center frequency of 7.5 MHzus-
ing alinear probe (PLT-704 SBT).

Satistical analysis:

SPSS 21.0 (SPSS Inc., Chicago, IL, USA) was
used for statistical analyses. Summary data were
presented as mean standard lead and median dis-
tribution analysis. The test Kolmogorov-Smirnov
was used to assess the normalization of the distri-
bution. The Mann-Whitney U-test was used for
comparisons between groups. Also, data on normal
distribution were expressed as mean * SD using
t-test. Pearson correlation coefficient was used to
evaluate the association between endocan with
anthropometric measures as well as electrophysi-
ological parametersin patients. The potential ac-
curacy of endocan was assessed by Receiver Op-
erating Characteristic (ROC) analysis; the Area
Under the Curve (AUC), and the cutoff values for
diagnosis of PN among diabetic patients. p<0.05
considered to be significant at with a 95% Confi-
dence Interval (ClI).
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Results

Among studied subjects, in the obese group,
20.4% were male and 79.6% were female, their
mean ages were 45.95+7.63 year. In the control
group, 25.7% were male and 74.3% were female,
their mean ages were 46.98+7.98 years. The obese
and the control group were matched for age, sex,
and smoking.

Anthropometric and biochemical features of
the studied groups.

Significantly higher values of systolic and
diastolic blood pressure as well aslipid profile;
TG, TC and LDL were found in obese patients
when compared to control group furthermore,
significantly higher values of anthropometric meas-
uresincluding, BMI, waist circumference, waist/hip
ratio, FM1% and FFM 1% in addition to FPG, FSl,
HOMA-IR, hs-CRP, CIMT and TCSS were found
in obese patients when compared to control group
(p<0.001). On the other hand, obese patients had
lower significant values of HDL and HOMA-B
when compared to the control group (Table 1).

General characteristics of obese patients:

Obese without PN patients, there were statisti-
cally significant higher values of systolic blood
pressure, BMI, FM1%, FFM1%, FSI, HOMA-IR
and FPG in group Il compared to group 1. In
addition, statistically significant higher values of
BMI, waist circumference and waist/hip ratio were
found in group 11 when compared to group I. On
the contrary, both group Il and group I11 had low
significant values of HOMA-B compared to group
| (Table 2).

Regarding obese patients with PN, there were
statistically significant higher age, BMI, waist
circumference, waist/hip ratio, FM1%, FFM 1%,
FPG, FSI, HOMA-IR and TCSS valuesin group
111 when compared to group |. In addition, group
Il had statistically significant higher BMI, waist
circumference, FM 1%, and FFM 1% values com-
pared to group |. On the contrary, both group 11
and group |11 had significant low values of HOMA -
B compared to group | (Table 2).

Comparison of plasma levels of endocan (ng/L)
in the studied groups:

The current results showed that obese patients
with PN had high statistically significant values
of plasma endocan levels (218.6+26.26) compared
to obese patients without PN (135.5 +£21.6) and
controls (13.1+3.2) asshown in Fig. (1A).
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Table (1): Anthropometric and biochemical characteristics of the studied groups.

. Lean control grou Obese patients p-
Vangbles (n:100)g P (nzi)?O) value
Age 46.98+7.98 45.95+7.63 0.295
SBP (mmHg) 114.54+15.48 126.23+17.84 <0.001 *
DBP (mmHg) 67.7+9.001 79.05+8.56 <0.001 *
BMI (kg/mz) 21.2+2.014 35.41+4.21 <0.001 *
Waist circumference (cm) 72.02+8.8 116.99+8.89 <0.001*
Waist/hip ratio 0.79+0.076 1.03+0.11 <0.001 *
FMI1% 4.44+0.40 12.97£1.70 <0.001 *
FFM1% 16.09+1.61 23.65+2.87 <0.001 *
TC (mg/dl) 161.76+18.87 197.56+8.87 <0.001 *
Triglycerides (mg/dl) 93.62+16.75 222.54+15.0 <0.001 *
LDL.c (mg/dl) 121.22+26.79 123.48+2.7 <0.001 *
HDL.c (mg/d!) 54.82+4.26 29.76+£0.548 <0.001*
FPG (mg/dl) 77.62£6.276 86.93+10.03 <0.001 *
FSI ( gu/ml) 7.4+1.82 13.18+6.37 <0.001 *
HOMA-IR 1.57+0.40 5.7£4.14 <0.001 *
HOMA-B 118.6+37.1 85.8+27.9 <0.001 *
TCSS 0.57+0.011 7.358+4.33 <0.001 *
hs-CRP ( go/mL ) 1.63+0.45 3.87+1.29 <0.001 *
CIMT 0.77+£0.011 1.51+0.63 <0.001 *
Abbreviations:

SBP : Systolic Blood Pressure. HDL-c : High-Density Lipoprotein Cholesterol.
DBP : Diastolic Blood Pressure. LDL-c : Low-Density Lipoprotein Cholesterol.
FMI1% : Fat Mass Index. FPG : Fasting Plasma Glucose.

FFMI%  : Fat Free Mass Index. FSI : Fasting Serum Insulin.

HOMA-IR : Homeostasis Model Assessments of Insulin Resistance.
HOMA-B : Anindex of f-Cell function.

TCss

: Toronto Clinical Scoring System.

© p<0.001 when compared obese patients with control group.

Table (2): Laboratory and anthropometric parameters of obese patients.

Obese without peripheral neuropathy

Obese with peripheral neuropathy

(N=65) (N=105)

Variable

Group | Group 11 Group 1 Group | Group 11 Group 1

(n=29) (n=13) (n=23) (n=44) (n=27) (n=34)
SBP (mmHg) 1221+11.7 1155+111 131.5+24.1# 128.8+19.7 129.6+21.9 127.2+189
DBP (mmHg) 73.7£9.82 7451x7.2 80.05+8.9# 79.0£7.57 82.10+7.51 81.41+75
BMI (kg/m?) 31.83+1.32 37.2+1.6* 42.87+1.9# 32.1+1.26 37.13+1.2* 41.55+1.3#
Waist circumference (cm) 112.1+6.3 123.1+7.9* 116.3+9.67 112.1+6.5 120.8+6.5* 122.9+9.1#
Waist/hip ratio 0.99+£0.094 1.17+0.101* 1.02+0.118 0.99+0.096 1.03+0.087 1.13+£0.10#
FM1% 10.8+1.40 11.8+3.3 12.49+1.6# 10.9+0.52 12.7+0.408* 14.1+0.528#
FFM1% 21.01+81 26.71+6.57 29.67+3.2# 21.2+9.53 24.6x0.79* 27.5+1.02#
Total cholesterol (mg/dl) 194.9+2.8 197.3+3.26 196.3+3.19 198.4+2.6 197.5+2.9 197.2+3.1
Triglycerides (mg/dl) 222.+5.11 224.1+6.32 215.2+4.83 224.2+4.8 2255+5.1 224.1+5.2
LDL.c (mg/dl) 123.6+2.6 1231+2.9 122.9+2.85 124.0+14.5 123.4+2.7 1231+2.9
HDL.c (mg/dl) 32.7£051 31.8£0.6 29.7+0.57 29.6+5.51 29.7+552 29.8+0.72
FPG (mg/dl) 85.96+9.4 88.49+8.08 88.8+9.3 80.3+08.6 82.68+7.2 90.1+8.5#
FSI ( giml) 6.8+1.40 7.8+£3.3 10.49+1.6# 8.9+0.52 12.7+0.408* 14.1+0.528#
HOMA-IR 12+0.2 17+0.6 24+1.4% 2.2+0.33 3.2+15 3.7+1.19#
HOMA-B 88.96+x9.4 88.49+8.08 85.8+9.3 90.3+8.6 82.68+7.2 80.1+8.5#
TCSS 3.35£2.95 2.54+0.13 2.91+2.43 9.242.33 9.48+2.1 10.5+£3.83#
hs-CRP ( pp/mL) 2.7+0.32 3.05£0.89 3.15+0.46# 3.51+0.91 497+11* 5.58+0.67
CIMT 0.99+0.094 1.17+0.101* 1.02+0.118 0.99+0.096 1.03+0.087 1.13+£0.10#
Abbreviation:

SBP  : Systolic Blood Pressure.

DBP : Diastolic Blood Pressure.

FMI1% : Fat Mass Index.

FFMI1% : Fat Free Mass Index.

HDL-c : High-Density Lipoprotein Cholesterol.
LDL-c :Low-Density Lipoprotein Cholesterol.
FPG  : Fasting Plasma Glucose.

FSI : Fasting Serum Insulin.

HOMA-IR : Homeostasis Model Assessments of Insulin Resistance.
HOMA-B : Anindex of B-cell function.
: Toronto Clinical Scoring System.

. p<0.001 when compared group Il with group I.

TCSS
*

#

. p<0.001 when compared group |11 with group I.
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Among obese patients, in obese patients without
PN, there were statistically significant higher values
of plasma endocan levelsin group I11 (147.3 £9.6)
and group Il (145.4%11.6) compared to group |
(123.5+ 13.6). Regarding obese patients with PN,
there were high statistically significant values of
plasma endocan in group 111 (247.4£10.3) and |1
(223.8+8.6) compared to group | (193.9 £13.6) as
shown in Fig. (1B).

Electrophysiological tests of the studied groups:

Nerve conduction velocities in the studied
groups showed that Motor Nerve Conduction Ve-
locities (MNCV) in median and PTN nerves were
significantly reduced in obese with PN patients.
Moreover, Sensory Nerve Conduction Velocities
(SNCV) in the median and sural nerves were sig-
nificantly decreased in obese patients with PN
(Table 3).

Regarding amplitudes, CMAP amplitude in
median and PTN were significantly diminished in
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obese patients with PN. SNAP amplitude in the
median, sural nerves were significantly diminished

in obese patients with PN compared to the control

group while all other nerve amplitudes variances
were not significant (Table 3).

Correlations between plasma endocan levels
(ng/L) with TCSS as well as electrophysiol ogical
parametersin patients:

The current results demonstrated a significant
positive correlation between plasma endocan levels
(ng/L) with TCSS. On the contrary, there was a
significant negative correlation with electrophys-
iological tests; MNCV (median and PT nerves),
SNCV (median sura nerves), CMAP amplitude
(median and PT nerves) and SNAP amplitude
(median, and sural nerves) (Table 4).

Correlations between plasma endocan levels
(ng/L) with parameters of MetSin obese patients:

The present results demonstrated significant
positive correl ations between plasma levels of
endocan (ng/L) and parameters of MetSincluding
diastolic blood pressure besides anthropometric
measures;, BMI, FM1% and FFM 1% (p<0.001)
(Table5).

Linear regression analyses in obese patients to
evaluate the main independent parameters associ-
ated with plasma endocan levels (ng/L) levels:

Linear regression analysistest displayed that
plasma levels of endocan (ng/L) were correlated
independently with BMI, waist circumference and
WHR (p<0.001) (Table 6).

Accuracy of plasma endocan levels (ng/L) for
discriminating obese patients from control lean
group by ROC analysis:

The potential diagnostic value of plasma endo-
can levels (ng/L) by ROC tests Fig. (2).

When obese patients discriminatedfrom the
control group, the cutoff values were (18.2) and
the AUC were 0.988 (95% CI=0.978-0.999). Ad-
ditionally, the sensitivities and the specificities
were 97.1% and 99%.

Accuracy of plasma endocan levels for discrim-
inating PN among obese patients by ROC analysis:

The potential diagnostic value plasma endocan
levels by the ROC test Fig. (3). In obese patients,
when patients with PN differentiated from patients
without PN, the cutoff values of plasma endocan
levels were (158.1) and the AUC was 0.983 (95%
Cl =0.964-1.000). Moreover, both of the sensitiv-
ities and the specificities were 96.6% and 92%.
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Table (3): Comparison of clinical and electrophysiological tests of the studied groups.

Electrophysiological Control group Obese patients Obese patients pi- po-
parameters (n=50) without PN, (n=65) with PN, (n=105) value value
MNCV (m/s):
Median 54.27+9.89 53.48+11.35 46.2+4.3 0.441 <0.001*
PTN 54.09+10.3 55.01+£11.27 46.6+6.32 0.345 <0.001*
CPN 51.17+9.8 51.95+11.62 55.6+8.97 0.531 0.051
SNCV (m/s):
Median 52.29+9.79 51.3+£11.77 43.36+4.65 0.234 <0.001*
Ulnar 52.20+9.83 52.45+5.23 52.04+8.26 0.481 0.550
Sural 52.03+9.87 51.33+4.93 50.78+ 5.56 0.214 0.710
CMAP amplitude (mV):
Median 7.92+0.48 7.59+1.31 4.6£0.5 0.435 <0.001*
PTN 8.14+1.48 8.35+1.31 5.6+0.5 0.521 <0.001*
CPN 6.65+1.48 6.66+ 1.67 5.89+1.39 0.380 0.665
SNAP amplitude ( M
Median 9.88+£1.97 9.14+1.87 6.81£1.38 0.312 <0.001*
Sural 10.25+1.85 10.61+2.34 7.31£175 0.513 <0.001*
Ulnar 8.83+1.94 8.44+1.68 8.64+1.89 0.184 0.507
Table (4): Pearson correlation between plasma endocan with Table (5): Pearson correlation coefficient between endocan
TCSS aswell as electrophysiological parameters level with anthropometric indices aswell as param-
in obese patients. eters of metabolic syndrome among obese patients.
Electrophysiological Endocan Variables Endocan
parameters r p BMI:
TCSS 0.192 <0.05* r 0.527
*
MNCV: P <0.001
Median -0.258 <0.01* o
PTN -0.263 <0.001* FMI%:
CPN -0.063 0.412 r 0.572
*
NCV: P <0001
Median -0.268 <0.001* o
PTN -0.264 <0.001* FEMI%:
Ulnar -0.021 0.789 r 0.568
Sural -0.016 0.835 p <0.001*
CMAP amplitude: .
Median ~0.274 <0.001 * CIMT (cm):
PTN —0.274 <0.001 * r 0.267
CPN -0.053 0.489 p <0.001*
NAP amplitude: .
Median 0194 <0.001 * SBP (mmHg):
Sural -0.194 <0.05* r 0.107
Ulnar —0.059 0.444 p 0.163

Table (6): Linear regression analyses to test the influence of the main independent variables against plasma endocan
circulatory levels (dependent variable) in obese patients.

Unstandardized Sd Standardized p- Endocan
Model Coefficients . Coefficients t
B Error Beta value | ower Bound Upper Bound

Endocan (constant) 7.089 2.963 2393 0.018 12.940 1.239
DBP 0.001 0.002 0.048 0.747 0.456 0.002 0.004
SBP 0.001 0.001 0.104 1.659 0.099 0.000 0.003
BMI 0.028 0.004 0.551 6.946 <0.001* 0.020 0.036
CIMT (cm) 0.012 0.002 0.466 4.815 <0.001* 0.007 0.016
Waist/hip ratio 0.817 0.190 0.422 4299 <0.001* 1.192 0.442
TC 0.008 0.006 0.102 1335 0.184 0.004 0.019
TG 0.008 0.005 0.189 1593 0.113 0.002 0.018
FPG 0.001 0.001 0.061 1.007 0315 0.000 0.004

HDL 0.083 0.051 0.211 1634 0.104 0.017 0.184
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Fig. (2): ROC curve of plasma endocan for discriminating
obese from lean subjects.

Discussion

Endothelial dysfunction isthe earliest abnor-
mality in the vascular disease development and is
linked pathophysiologically to the progression of
atherosclerosis and cardiovascular disease. Obesity
is usually the result of the combination of an
inappropriate lifestyle with genetic factors, and
lack of regular physical activity. It isstrictly related
with the development of type 2 diabetes, dyslipi-
demia, hypertension, and cardiovascular disease,
among other medical problemsthat are cumula-
tively harmful to the endothelium [19].

There is mounting evidence suggesting that
obesity may cause slowing of nerve conduction.
The pathophysiological role of obesity in PN could
be due to mechanical and metabolic reasonsin-
cluding insulin resistance which is the most likely
pathophysiology to clarify the incidence of median
nerve injury among obese individuals [20].

Despite the growing evidence that the symptoms
of PN are not areliable indicator for the existence
of neuropathy in the disease progression, as about
50% of patients with neuropathy are asymptomatic;
therefore, they are liable to problems of insensate
foot [21,22] . Thereby, early recognition of the high-
risk population is enormously important. To address
this need, we have focused on the estimation of
the levels of plasma endocan level in obese non
diabetic patients and to explore the association
between circulatory endocan with the clinical and
electrophysiological tests of PN in obese patients.

In this study, obese patients had high significant
values of systolic and diastolic blood pressure as
well aslipid profile; TG, TC, and LDL compared
to the lean group. Even more importantly, obese
patients had highsignificant values of TCSS com-
pared to the control group.
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Fig. (3): ROC curve of plasma endocan for discriminating
obese with PN from obese without PN.

Similar to the present findings, Aygul et al.,
reported that measurement of all NCSs parameters
was significantly worse in obese as compared to
lean patients [23].

According to this study, the incidence of PN
was 62% among studied obese patients as we
assessed our patients by both clinical scoring
(TCSS) and electrophysiological tests.

According to Nenov et al., study the incidence
of PN in gradell and |1l obesity with metabolic
syndrome was 11% [24].

The present study observed that grade |11 obese
with PN patients had high significant values of
FPG, FSI and HOMA-IR compared grade | obese
patients. Our findings are in concordance with the
study of Miscio et al., they revealed subclinical
peripheral nerve impairment in obesity due to
metabolic alteration and insulin resistance which
issignificantly in obesity [25].

Supporting the results of that study, Y adav et
al., found subclinical impairment of peripheral
nerve in non-diabetic obese with abnormal NCS
parameters. Prolonged periods but normal onset
latencies and conduction velocities propose the
involvement of slow conducting fibers. Also, re-
duced amplitudes might be due to the reduced
number of stimulated fibers or/actual reduction in
numerous axonal fibers or/defect at the neuromus-
cular junction in non-diabetic obese. These varia-
tions could be due to metabolic changes in obesity
[26].

The results presented here are innovative; as a
robust estimation of NCSin this study was per-
formed in all subjects and detected that MNCV in
median and PT nerves were significantly reduced
in obese with PN patients compared to the control
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group. Also, SNCV in the median and sural nerves
were significantly reduced in obese with PN pa-
tients. Regarding amplitudes, CMAP amplitude in
median and PT nerves were decreased significantly
in obese with PN patients compared to the control
group. While, SNAP amplitude in median, and
sural nerves were significantly reduced in obese
with PN patients compared to the control group.

Related results were described in earlier studies
of Werner et a. who showed that obese individuals
have higher carpal tunnel pressure and sluggish
conduction in the median nerve which supply the
wrist [20].

Jaggaet a., in 2011 studied the consequence
of aging and anthropometric measures on the prop-
erties of nerve conduction and observed the nega-
tive correlation of nerve CV and BMI [27].

As regard amplitudes, our results showed
CMAP amplitude in the median and PTN nerve
was reduced significantly in both obese patients
with or without PN compared to the control group.
SNAP amplitude in the median, and sural nerves
were reduced significantly in both obese patients
with or without PN compared to the control group
while al other differences of nerve amplitudes
were not significant.

Findings of the present study were in concord-
ance with Miscio et al., they found the amplitude
of the median and tibial nerves were significantly
lower in obese subjects as compared to the non-
obese [25]. Also, the previous study observed that
the presence of median mononeuropathy was sig-
nificantly correlated to the increase of BMI [28,29].

The present study revealed obvious evidence
that obese patients with PN had high statistically
significant values of plasma endocan compared to
obese patients without PN. Interestingly, in both
obese groups; without or with PN, there were high
statistically significant values of plasma endocan
in group I11 and group Il compared to group |.

Similarly, Bingol €t al., conducted their study
to evaluate the relationship between BMI1 and
Obstructive Sleep Apnea (OSA)with endocan and
they revealed that endocan is significantly higher
in OSA and positively correlated with BMI [30].

Moreover, Yilmaz et al., study which conducted
on the non-diabetic distinction in CKD patients,
found a positive correlation between plasma endo-
can with proteinuria [31].

In contrast to the current study, Janke et al.,
observed that gene expression in subcutaneous

adipose tissue of endocan was increased in obese,

hyperinsulinemic women. In contrast, serum levels
of ESM-1 were reduced in obese women and in-
versely correlated to the levels of C-reactive protein.

These differences could be related to different
gender as they study only on women however our
study conducted on both sex [32].

According to our knowledge, no study conduct-
ed to evaluate PN in obese patients compared to
obese without PN. In order to evaluate our results,
we search for other study investigate endocan in
correlation to microvascular diseases as they share
the same pathophysiology and we found that Abu
El-Asrar et al., observed higher plasma endocan
levelsin active Proliferative Diabetic Retinopathy
(PDR) patients than inactive PDR and non-diabetic
patients [33].

Moreover, Arman €t al., observed that endocan
in type 2 diabetics, had a positive correlation with
ureaabumin creatineratio [34].

Against the current findings, Ali et a., detected
that macroalbumin uricsubjects had low significant
serum levels of endocan than normoalbuminuric
subjectsin our study. Furthermore, when UACR
increased, we observed that serum endocan levels
decreased [39].

To the best of our knowledge, this study isthe
first study had explored the correlation of plasma
endocan with clinical scoring (TCSS) and electro-
physiological tests. Noteworthy, our results con-
firmed that plasma endocan level had a significant
positive correlation with TCSS and significant
negative correlation with measures of electrophys-
iological tests; MNCV (median and PT nerves),
SNCV (median and sural nerves), CMAP amplitude
(median and PT nerves) and SNAP amplitude
(median, and sural nerves).

Accordingly, the current data was analyzed by
ROC to estimate the cutoff, AUC, sensitivity, and
specificity of plasma endocan. Our results detected
that the diagnostic power of plasma endocan levels
was significantly high in differentiating obese
patients from the control group aswell as discrim-
inating PN among obese patients.

In conclusion, the higher values of plasma
endocan levels in obese non-diabetic patients es-
pecialy patients with PN were positively correlated
with TCSS and negatively correlated with measures
of electrophysiological tests; MNCV (median and
PTN nerves), SNCV (median and sural nerves),
CMAP amplitude (median, and PTN nerves) and
SNAP amplitude (median, and sural nerve). The
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identification of optimum cut-off point of plasma
endocan level could help in evaluating obesity and
PN in attempt to decrease health hazards related
to neuropathy. Further future multicenter studies
with a bigger sample size are needed to validate
our findings.
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