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ABSTRACT

Corresponding Author: BACKGROUND: High serum vaspin concentrations and increased
Shaimaa Elsayed Hadhoud vaspin mRNA expression in human adipose tissue were associated with
Assistant lecturer of physiology, obesity, insulin resistance, and type Il diabetes. However, the
Faculty of Medicine, Zagazig mechanisms how vaspin secretion may be linked to deterioration of
University, Egypt. glucose metabolism and insulin sensitivity are not understood.
Shaimaa Hadhood@yahoo.com OBJECTIVES: The aim of this work is to explore the effect of dietary

regimen for 6 months on serum vaspin levels in obese diabetic and non

Submit Date 2019-03-17 diabetic female patients. PATIENTS AND METHODS: The study was
Revise Date 2019-04-02 carried out in Zagazig University Hospital and Obesity management and
Accept Date 2019-04-02 research unit. The sample size was 40 obese female patients. All

participants were screened to determine the eligibility for participation in
the study according to specific inclusion and exclusion criteria.Control
groups didn't follow any diet plan while mediterrnean diet group followed
mediterrnean diet for 6 months. The following parameters were assessed
at the beginning and after 6months:body mass index(BMI), waist
circumference(WC),Homeostatic  model  assessment  (HOMA),
Atherogenic index (Al), creatinine clearance and circulating levels of
vaspin, vitamin D ,Low density lipoprotein (LDL), High density
lipoprotein (HDL), Triglyecrides (TG), Total cholesterol (TC),
glucose,insulin,HbAlc,  Superoxide  dismutase  (SOD)  and
Malondialdehyde (MDA). RESULTS: Mediterrnean diet life style for 6
months resulted in a significant decrease in BMI, WC, HOMA, Al,
vaspin, LDL, TG, TC,glucose,insulinHbAlc and MDA with a
significant increase in HDL,SOD and vitamin D. CONCLUSION:
Elevated serum vaspin and low VitD levels are encountered in
obesity.So, vaspin may be used as a novel biomarker for obesity, insulin
resistance and Typell DM management.
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INTRODUCTION

Vaspin was initially isolated from visceral

white adipose tissues (VAT) of
abdominal obesity with type 11 diabetes
mellitus Otsuka Long-Evans Tokushima fatty
(OLETF) rats ™ The unique mechanism of
vaspin is not known ?Many studies found a
positive correlation between Vaspin gene
expression and metabolic syndrome (Mets)
components 4 while others found no
association between Vaspin and insulin
resistance. °®! Data on serum vaspin levels in
Type Il DM are conflicting ¥ Noteworthy,
vaspin levels were reduced in subjects with
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BMI < 25 kg/m2 and in those with long-term
physical activity ' Blilher revealed
permanent decrease in vaspin levels after 2-
year Mediterranean low-carbohydrate, or low-
fat diet ™. Meanwhile, Koiou et al. and
Martos-Moreno et al. did not find variation in
vaspin level in different weight loss
interventions ™% Kim et al.described no
change in vaspin levels after a 10-month
program of life style modification in MetS
patients . The intimate relation between
vaspin, obesity and diabetes is not clearly
understood so our study was designed to
determine the role of vaspin in obesity and
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insulin sensitivity and its relation with weight
loss and diet regulating glucose metabolism.
SUBJECTS AND METHODS

This study was carried out on 40 adult
female patients (We started our study with 60
patients but only 40 of them completed the
study) matched for age and BMI: 18 obese
type 1l diabetic patients and 22 obese non
diabetic control subjects attending the
outpatient clinic of Obesity Management and
Research  Unit and Internal medicine
department, faculty of medicine Zagazig
university hospitals. Written informed consent
was obtained from all participants and the
study was approved by the research ethical
committee of Faculty of Medicine, Zagazig
University(approval no.3048, date 6-9-2016).
The work has been carried out in accordance
with The Code of Ethics of the World
Medical Association (Declaration of Helsinki)
for studies involving humans.
Inclusion criteria: Non pregnant female
patients with age from 20 to 45 years, Type Il
DM treated by biguanides and sulphonylurea.
Exclusion criteria: Male , younger than 20
years old or older than 45years old, other
endocrinal disorders as myxodema, or
Pregnant females.
Patients are classified into:

1. Obese non diabetic female patients (obese
group): n=22. It was subdivided into 2
subgroups: Control (group 1): n=10 |,
Mediternean diet (MD) (group 2) : n =12

2. Obese diabetic female patients (obese
diabetic group):n=18 It was subdivided into
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2 subgroups:_Control (group 3) :n=8 and MD
subgroup (group 4) : n=10
All patients were followed for about 6
months. Mediternean diet subgroups followed
a specially designed dietary regimen with
specific macronutrient distribution and its
principal aspects as stated by Dworatzek et
al™* and ADA ™
Serum: Vaspin®™, vitamin DM random
blood sugar, glycoslated haemoglobin Alc,
TCH insulint?, HDL-
c LpLP 16# soptand
MDA evels, creatinine clearance®®’, BMI,
WC,HOMAE and Al%were assessed at the
beginning and after 6 months:

RESULTS
Comment : After 6 months of ordinary diet
and sedantry life style, an insignificant change
was found in circulating levels of: vaspin,
Vit.D, HbAlc, insulin, glucose, TC, HDL,
LDL, TG, MDA and SOD and BMI, WC,
HOMA, creatinine clearance in both group 1
and 3.While a significant increase in Al was
found in group 1 and an insignificant change
in group 3.Whileafter 6 months of
mediterrnean diet, a significant decrease in
BMI, W.C, Al and HOMA and circulating
levels of vaspin, HbAlc, insulin, glucose, TC,
LDL, TG, and MDA levels in both group 2
and 4. However, a significant increase in
HDL, SOD and Vit.D levels in both group 2
and 4. In addition , there was a non
significant change in creatinine clearance
level group 2 with a significant increase in
group 4.

www.zumij.journals.ekb.eq 700



http://www.zumj.journals.ekb.eg/

Mansour SW, et al. Zagazig University Medical Journal

: r
J 4 4 /s ' 4 s JS y J o y S 4

Fig. (1) Histograms illustrating the mean values of Vaspin(pg/ml), VitD(ng/ml), HbAlc(g/dl),
insulin(mg/dl), glucose(mg/dl) and HOMA levels in all studied groups.
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Fig. (2) Histograms illustrating the mean values of TC(mg/dl), HDL(mg/dl), LDL(mg/dl),
TG(mg/dl), Al and BMI(kg/m2) levels in all studied groups.
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Fig. (3) Histograms illustrating the mean values of WC(cm), creatinine clearance (ml/minute),
MDA(mmol/l) and SOD(mmol/l) levels in all studied groups.

Correlations between serum vaspin and
vitD levels and all studied parameters in
group 2B obese non diabetic group after 6
months of following mediterrnean diet:
Positive correlation was found between
vaspin and BMI, WC, HbA1C, HOMA, TC,
TG, LDL, Al and MDA "P<0.001, P<0.001,
P<0.001, P<0.001, P<0.05, P<0.001, P<0.01,

VitD and HDL "P<0.01, P<0.001, P<0.001
and P<0.01". Moreover, Positive correlation
was found between vitD and SOD, Creatinine
clearance and HDL"P<0.01, P<0.001 and
P<0.01". and negative correlations with
BMI,WC, Vaspin, glucose, HbA1C, HOMA,
TC, TG, LDL, Al and MDA "P<0.001,
P<0.001, P<0.001, P<0.05, P<0.001,

P<0.001 and P<0.001" and negative P<0.001, P,0.01, P<0.001, P<0.01, P<0.001
correlations with SOD, Creatinine clearance, and p<0.001"..
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Fig. (4): Correlations between serum vaspin levels and all studied parameters in group 2B™
obese non diabetic group after 6 months of following mediterrnean diet™
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Fig. (5): Correlations between serum VitD levels and all studied parameters in group 2B™
obese non diabetic group after 6 months of following mediterrnean diet"

Correlations between serum vaspin and
vitD levels and all studied parameters in
group 4B'obese diabetic group after 6
months of mediterrnean diet:Positive
correlation was found between vaspin and
BMI, WC, HbA1C, HOMA, glucose, TC,
TG, LDL, Al and MDA "P<0.01, P<0.001,
P<0.01, P<0.001, P<0.01, P<0.01, P<0.01,
P<0.01, P<0.001 and P<0.001" and negative
correlations with SOD, Creatinine clearance,
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VitD and HDL "P<0.01, P<0.01, P<0.01 and
P<0.01". Moreover, Positive correlation was
found between vitD and SOD, Creatinine
clearance and HDL "P<0.01, P<0.001 and
P<0.01 and negative correlations with "BMI,
WC, Vaspin, HbA1C, HOMA, glucose, TC,
TG, LDL, Al and MDA "P<0.001, P<0.001,
P<0.01, P<0.001, P<0.001, P<0.05, P<0.01,
P<0.001, P<0.001, P<0.001 and P<0.001".
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Fig. (6): Correlations between serum vaspin levels and all studied parameters in group 4B"'
obese diabetic group after 6 months of following mediterrnean diet™
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Fig. (7): Correlations between serum Vi

tD levels and all studied parameters in group

4B obese diabetic group after 6 months of meditrenean diet
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DISCUSSION

Vaspin was firstly isolated from visceral
white adipose tissues of abdominal obesity
with type Il diabetes mellitus Otsuka Long-
Evans Tokushima fatty rats ™. The intimate
relation between vaspin, obesity and diabetes
is not understood, so our study was designed
to explore the effect of dietary regimen on
serum vaspin levels in obese diabetic and non
diabetic female patients following
mediaternean diet for 6 months.
Our results revealed an insignificant
difference in serum vaspin levels in control
groups after six months of ordinary diet
besides a significant decrease in both obese
and obese diabetic groups after 6 months of
following mediternean diet. This came in
accordance with li and youn et al. who found
a decrease in serum vaspin level following
long-term physical activity and in subjects
with a BMI < 25 kg/m2 2% Moreover,
weight loss after following healthy life style
resulted in diminished serum vaspin level **

Similarly, a significant decrease in serum
vaspin levels occurred in subjects who lost
>2% of their base line weight 4. Moreover, a
reduction in serum vaspin level in acute
weight loss after gastric bypass " However,
an increase in serum vaspin level occurred in
weight loss resulting from sharp increase in
exercise in lean subjects ™ Nevertheless,
different weight loss intervenitions didn't
affect serum vaspin level 2 Also, No change
in serum vaspin level occurred in prepubertal
children following dietary intervention
Moreover, no alteration in serum vaspin
levels after life style modification for a 10
months in MetS patients

We suggest that this decrease in serum
vaspin level after following mediterrnean diet
for six months occurred due to chronic
adaptation of its secretory level, fat mass
reduction and healthy life style and that it
increase in obesity as an adipokine hormone
that increases when fat mass becomes greater
as supported by Youn, Chang, Abd EI Dayem
and Ghahramani et al. who stated that fat
mass expansion was associated with high
circulating vaspin levels or as a compensatory
mechanism against obesity- and insulin
resistance-stimulated expression of certain
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proteases synthesized in abdominal fat 43

and 32].

It can be postulated that vaspin, inhibits a
protease which plays a role in the degradation
of a hormone or molecule with direct or
indirect glucose and lipid lowering effects
¥l These proteases blunt insulin action.
Dimova and Tankova supposed that human
kallikrein 7 (hK7) was a vaspin target .

Our results also revealed a significant
increase in vitamin D after 6 months of
MD.In addition to a significant positive
correlation between VitD and SOD, HDL and
CC with a significant negative correlation
between VitD and MDA, LDL, TG, TC, Al,
BMI, WC, glucose, insulin and HOMA.
There are mainly four mechanisms which are
used to explain the low level of vitamin D in
the case of obesity: First; diminished sun
exposure among obese people. Second, the
reduction of 25(OH)D by negative feedback
stemming from increased 1,25(OH)D2. Third,
increased the uptake of vitamin D in adipose
tissues. Fourth, the volumetric dilution of low
25(0OH)D concentration®’.

Another mechanism is the decrease in
bioavailability in obese subjects. This means
increase in body fat and decrease in serum
25(0OH)D level. Decrease in body weight may
cause increase of 25(OH)D concentration in
peripheral tissues %',

There is also some evidence that
vitamin D inhibits the development of
adipocytest®). In vitro and in vivo studies
suggest that PTH may promote fat
accumulation and obesity through increases of
calcium concentration within adipocytes; this
increased intracellular  concentration of
calcium is also known to inhibit lipolysis =,

Regarding the  significant  negative
correlation between VitD and vaspin which
consized with Zorlu et al. B this can be
explained by the suggestion that
preadipocytes possess vitamin D receptors [**!
Active form of vitamin D exerts different
effects via different mechanisms by acting
through these receptors, and by affecting
adipokines.

Emerging evidence suggests that adipose
tissue could be a target for vitamin D actions,
as the 25-hydroxyvitamin D la-hydroxylase
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and vitamin D receptor genes are expressed
by adipocytes in both rodents and humans*!
And in this way VitD could possibly affect
the release of adipokines as vaspin from the
adipose tissuel®” .Further studies are needed
for a better understanding of the molecular
mechanisms regulating vaspin, providing new
insights into the pathogenesis of diet induced
metabolic derangement and also to determine
whether Vit. D supplementation in obesity
and DM could improve these conditions.
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