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EFFECT OF DIET AND EXERCISE-INDUCE
WEIGHT LOSS ON LEVEL
OF RESISTIN IN PATIENT WITH OBESITY

Briams AleTW 1 3SHMSKEHHST MAaCH TiAQ
IMiA BIIAMBOM Pi3MIHUX HABAHTASKEHbD
Ha PIBEHb PE3UCTUHY Y NAUIEHTIB 3 OSKUPEHHIM

Abstract

Purpose of the study. The aims of this study
were to determine whether diet and exercise-
induced weight loss reduces level of resistin and
whether resistin correlates with changes in body
weight.

Matherials and methods. 133 sedentary and
overweight/obese people (73 men and 60 women)
between the ages of 29-57 years were recruited to
participate in this study. Each patient underwent
a clinical evaluation during the consultation
(with measurement of body mass and height),
biological tests. All participants refrained from any
severe physical activity 48 h before measurements.
All participants were randomized to one of three
(exercises or diets ) groups and a control group.

Results. Of the 133 patients who completed
the study, there were 39 patients in the exercise
group (EG), 34 subjects — in the diet group (DG ),
30 —in complex group (DEG ) and 30 —in the control
group. The diet and exercise intervention employed
promoted statistically significant changes in
body composition measures compared to controls.
Significant changes of resistin were observed
in patients from DEG group. Significant
changes in glucose homeostasis were registered
in patients from D-group (P < 0,05). Insulin
(P = 0,081) and resistin (P = 0,145) levels
tended to interact in E group but no significant
differences were observed in them. The univariate
regression analysis showed that the changes of
resistin were associated with waist-hip ratio and
insulin. Regression analysis revealed significant

Pegepam

Mema docnidxncenns. Memow ubozo 00Ci0xHeH-
HA 0YJs0 6u3Hawumu 6naué diemu ma @i3uiHozo
HABAHMANEHHA HA Pi6eHb Pe3UCMUHY I oyiHumu
83A€MO038 430K Pe3UCMUHRY 3i 3MIHAMU 8A2U.

Mamepianu ma memodu. [Jo ybozo docnidxceH-
Hs Oyao exatouero 133 ocobu i3 HadmipHow 8azow/
oxcupinuam (73 wonosixu ma 60 xHinok ) eikom 8i0
29 do 57 poxris. Koxcen nauyienm npoxoous KaiHiy-
HY OUiHKY nid uac kKoHcyavmauii (3 sumipom macu
miaa ma 3pocmarnna ), 0ionoeivni mecmu. Yci yuac-
HUKU ympumaaucs 6i0 6ydb-aKol 8ax Kol PiduyHoi
axkmusHocmi 3a 48 200un 0o sumipreans ma Oyau
parndomizosaHni 8 00HY 3 mpvox ezpyn (Qi3uiHe Ha-
8anmadiceHHs ma/abo diema) ma KOHMPOAbHY 2PYNy.

Pesynvmamu. 3i 133 nauyienmie y epyni gisuu-
Ho20 Hagarnmaxceunsa (PH ) oyno 39 nauyienmis,
34 cy6'exmis — y epyni diemomepanii (I]), 30 — y komn-
aekxcHiil epyni (JPH) ma 30 — y koHmpoJsvHiil epyni.
3acmocysanus diemu ma Qi3uiHUX 6NPAB CNPUALO
CMamucmuy4yHoO 3HAYUMUM 3MIRAM Y MACL Mila Nno-
pi6HaARO 3 KoHmpoaem. CmamucmuiHo 3HAYYyWi
3MIHU PDiBHA Pe3UCMUHRY CNOCMEePieanUca Y NAULEH-
mie i3 epynu JJ@H. CmamucmuyiHo 3HALyui 3MiHU
Y Pi6HI 2n10K03U OYaU 3aPEECMPOBALI Y nayicumis
i3 [[-epynu (P < 0,05 ). Pisui incyainy (P = 0,076 )
ma pesucmuny (P = 0,137) maau mendeHuiio
0o 3nuxcenns epynu PH, ane cmamucmuyno 0o-
cmosipHux 8i0MiHHOCMEell 6CMAHOB8AEHO He 0Y.J0.
O0HopakmopHuil pezpeciilHuil aHani3 nokasas,
wo 3MiHU pe3ucmuHy OYyaiuU 63AEMON08 A3AHI
3i cniesionowenHam obcaz manii (OT) ma obcse
cmeena (OC) ma 3 incyninom. Pezpeciiinuil ananis
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correlations between changes in resistin to insulin
(r=0,363, R = 0,174, P = 0,038) and resistin to
waist-hip ratio (r = 0,408, R = 0,158, p = 0,018).

Conclusions. Participants in the diet and
exercise intervention group experienced significant
reductions in body weight and level of resistin.
Resistin statistically significant correlates with
insulin level but not with HOMA index. Regression
analysis revealed significant correlations between
changes in resistin to insulin (r= 0,363, R*= 0,174,
P=0,038) and resistin towaist-hip ratio (r= 0,408,
R?=0,158,p=0,018).

Keywords: Obesity, resistin, diet, exercises,
insulin resistance, HOMA.

8UABUE CMAMUCMUYHO 3HALYWI 63AEMO38 A3KU
Minc 3miHamu pe3ucmuny ma incyainy (r= 0,363,
R? = 0,174, P = 0,038) ma cniggi0HOWEeHHAM
OT/OC (r= 0,408, R? = 0,158, p = 0,018).

Bucnoéru. Y nauyienmis i3 KomMnaexcHoi epynu
3 i3uyHuM HasaHmMaMceHHAM ma Oiemomepanicro
OJeMOHCMPY6ALU CMAMUCMUYHEe 3HAYYULe 3HUNCEH-
HA Macu mina, pi6Hs pe3ucmuny ma pe3ucmenmHoc-
mi 0o incyniny. Pesucmun cmamucmuiro 3HaA4HO KO-
penioe 3 pienem iHcYiHY, are He 3 indexcom HOMA.
Pezpecitinuil ananis 6ua6u6 cmamucmuiHo 3HAYYui
83AEMO36A3KU MINC 3MIHAMU Pe3UCMUHY MA IHCYAIHY
(r= 0,368, R? = 0,174, P = 0,038) ma cniggidnouteH-
nam OT/OC (r= 0,408, R? = 0,158, p = 0,018).

Knrwuwosi cnosa: Oxcupinns, pe3ucmun, diema,
pisuune HABAHMANCEHR A, IHCYLIHOPE3UCMEHMRICMb,
HOMA.

The prevalence of obesity has risen to
unacceptable levels in both men and women
worldwide with resultant hazardous health
implications. Genetic, environmental, and
behavioral factors influence the development
of obesity [1]. Obesity is associated with and
contributes to a shortened life span, type 2 diabetes
mellitus, cardiovascular disease, some cancers,
kidney disease, obstructive sleep apnea, gout,
osteoarthritis, and hepatobiliary disease, among
others. Weight loss reduces all of these diseases in
a dose-related manner — the more weight lost, the
better the outcome [2, 3].

Obesity is associated with a chronic
inflammatory  response, characterized by
abnormal adipokine production, and the

activation of some pro-inflammatory signaling
pathways, resulting in the alteration of several
biological markers of inflammation such as
C-reactive protein (CRP), interleukin-6 (IL-6),
tumor necrosis factor alpha (TNFa), adiponectin,
leptin and resistin [5, 6]. Resistin, a small
secretory molecule, has been implicated to play
an important role in the development of insulin
resistance under obese condition [4, 7]. Resistin
has emerged as novel predictors of cardiovascular
diseases and proposed as a link between obesity and
type 2 diabetes and may modulate numerous steps
in the insulin-signaling pathway [8, 9].

A number of studies have shown that diet and
exercise are highly effective in promoting weight
loss that leads to improve inflammatory markers
of obesity and enhanced health and overall fitness.
Most research has shown that programs including
both diet and exercise produce greater weight loss
than diet alone soon after intervention period and
after 1 year of follow up in overweight and obese
individuals [10]. Previous reports have shown that
exercise improves serum leptin and adiponectin
abnormalities in overweight and obese individuals;
however, results to date are controversial.
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The aims of thisstudy were to determine whether
diet and exercise-induced weight loss reduces level
of resistin in patients with obesity.

MATERIALS AND METHODS

133 sedentary and overweight/obese people
(73 men and 60 women) between the ages of
29-57 years were recruited to participate in
this study.

All participants completed a personal and
medical/health history document that included
description of their occupational and exercise
habits and history.

Our present research was approved by the clinical
research ethicscommittee of SI «Zaporizhzhia Medical
Academy of Post-Graduate Education Ministry of
Health of Ukraine». Written informed consent was
obtained from all patients. Research was conducted
in accordance with the 1964 Helsinki Declaration.

Candidates were excluded from the study
if they presented with: 1) any deconpensated
metabolic or cardiovascular disorder, including
arterial hypertension, ischemic cardiac disease,
arrhythmias, diabetes, thyroid diseases; 2) hepatic,
renal, musculoskeletal, autoimmune, neurological
disease or impairment of cognitive function;
3) were pregnant, breastfeeding, or had an interest
in becoming pregnant during the study; 4) were
currently taking prescribed medications or dietary
supplements for hyperlipidemia or weight loss
supplements within three months before the start
of the study; 5) drug and alcohol abuse; 6) rejection
of sighing of informed consent signed consent
statements.

All participants were randomized to one of three
(exercises or diets) groups and a control group.
Those who randomized to the control group agreed
to serve as a control during the study in which they
did not change their normal diet or exercise habits
until the study was completed.
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Table 1
Clinical characteristic of enrolled patients
Parameters, units Group D Group E Group DE Control group
(n=34) (n=39) (n=30) (n =30)
Male/Female (n) (n) 20/14 22/17 16/14 15/15
Mean age (years) 42,4 +4,0 40,1 = 3,8 42,8 +4,3 39,7+ 3,3
BMI (kg/m?) 32,5+2,9 33,4 +3,9 32,7+2,5 22,4 +3,1
Duration of obesity, years 12,7+ 4,6 12,3 +4,2 11,8 = 3,6 0

Each patient underwent a clinical evaluation
during the consultation (with measurement of body
mass and height), biological tests. All participants
refrained from any severe physical activity 48 h
before measurements.

All subjects were inactive, and none reported
engaging in systemic (more than one time per
week) sport activities before the study.

Patients in the exercise group underwent
a 16-week aerobic exercise training program
consisting of four 45-60 min sessions per week
(50-85% maximum oxygen consumption). Aerobic
exercise consisted mainly of walking or running
on a treadmill, cycling, and calisthenics involving
upper and lower limbs. Moreover, subjects in
the exercise group were encouraged to increase
daily physical activities (brisk walking, etc.).
Control subjects were instructed to maintain their
habitual activities. The circuit training sessions
were supervised by trained fitness instructors
who provided feedback about appropriate exercise
technique and led self-monitoring of heart rate in
order to maintain heart rate between 60—-80% of
age-predicted maximal heart rate.

Body mass index (BMI) of the patients was
calculated as weight divided by height squared
(kg - m?).

Plasma resistin (Antigenix America Inc.
(USA), insulin (AO Vector-best, Ukraine), and
IL-18 (AO Vector-best, Ukraine) were quantified
using commercially available enzyme-linked
immunosorbent assay kits. Fasting serum blood
glucose was analyzed by «Screen Master Plus»
(Hospitex Diagnostic, Switzeland). Insulin
resistance was estimated by HOMA-IR. Samples
were frozen and stored (—80 °C) until analysis in
the same assay.

Participants in the DE group were instructed
to follow the prescribed diet plan. The diet
consisted of consuming 1,200 kcals/day for one
week followed by 1,500 kcals/day for 11 weeks
with a prescribed macronutrient content of
45% protein, 30% carbohydrate, and 25% fat in
both diet phases. A registered dietitian met with
participants prior to the study to explain how to follow
the prescribed meal plans and met with them weekly
throughout the study to review diet compliance.

Statistical analysis. The quantitative variables
wereexpressedasmeans = SD. Categorical variables

were presented as percentages. Comparisons within
groups were performed by paired Student’s t-test
and between groups by Student’s independent
t-test and Mann-Whitney U-test. Normality of
distribution was assessed by Kolmogorov-Smirnov
test. Correlations were performed using Pearson’s
correlation coefficient for univariate analysis
and multiple regression analysis for all variables.
A P value of < 0,05 was considered statistically
significant. A P-value < 0,05 was considered
to indicate a statistically significant difference
between groups. Calculations were performed with
SPSS-software (Version 23.0; SPSS, Chicago, IL).

RESULTS

All patients have obesity 1 and 2 stages. The
prevalence of 2-d stage of obesity was higher
in females than males. This difference was
statistically significant (P < 0,05). The prevalence
was increased with the age. It was highest in the
age group of 45—-49 years. This difference was also
statistically significant (P < 0,05). Furthermore,
37,2% all patients had insulin resistance and
increasing level of fasting glucose.

Anthropometric measurements observed at
baseline and after 12-weeks of intervention for the
all four groups. Significant time and group effects
were observed indicating that participants in the
DEG group lost more weight, BMI in comparison
with DG group and EG group.

Thus, the diet and exercise intervention
employed promoted statistically significant
changes in body composition measures compared to

controls (table 2).
Thus, the diet and exercise intervention
employed promoted statistically significant

changes in body composition measures compared to
controls.

Table 2 also shows impact on markers of glucose
homeostasis and related hormones at baseline and
12 weeks after intervention. Significant changes of
resistin and HOMA index were observed in patients
from DEG group (resistin and HOMA decreased
(-0,417) pg/ml and (-0,709) respectively).
Significant changes in glucose homeostasis were
registered in patients from D-group (P < 0,05).
Insulin (P = 0,074) and resistin (P = 0,147) levels
tended to interact in E group but no significant
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differences were observed in them.

Statisticallysignificant positive correlations
at baseline were detected between the BMI and
HOMA index, resistin and insulin (r = 0,281,
P=0,011;r = 0,453, P =0,013; r = 0,289,
P = 0,012; respectively). The waist-hip ratio was
positively correlated with insulin (r = 0,507,
P=0,008), HOMA index (r =0,319, P=0,043) and
resistin level (r = 0,314; P = 0,027). There were no
statistically significant correlations between the
resistin level at baseline and the HOMA index
(r=0,108, P = 0,082). Resistin also correlate with
insulin (r = 0,364, R = 0,016), and the mean age
(r = 0,403, R = 0,018). Analysis of changes from
baseline indicated that resistin significantly
correlated with BMI, waist-hip ratio and insulin
(r =0,332, P = 0,046; r = 0,524, P = 0,003;
r= 0,376, P = 0,007 respectively). The univariate
regression analysis showed that the changes of
resistin were associated with waist-hip ratio and
insulin. Regression analysis revealed significant
correlations between changes in resistin to insulin
(r=0,363, R?=0,174, P = 0,038) and resistin to
waist-hip ratio (r = 0,408, R? = 0,158, p = 0,018).

Results of this study revealed that participants
in the diet and exercise intervention group
experienced significant reductions in body weight,
level of resistin and insulin resistance.

Previous studies showed mixed results on the
effects of exercise and/or hypocaloric diet on
resistin [2, 11, 12, 13]. For example, Reinehr and
colleagues studied the change in weight status and
resistin level over a 1-year period in obese children
participating in an exercise, nutrition education
(high carbohydrate, fat reduced diet), and behavior
therapy that included individual psychological

care of the child and his or her family [14]. They
found significant weight change but no significant
change in resistin levels. Additionally, there were
no significant correlations between changes of
resistin and changes of BMI, percentage body fat,
waist-to-hip ratio, or insulin resistance index.
These findings didn't support results observed
in the present study. However, Alissa E and al.
reported that 43 overweight to obese individuals
who underwent dietary and physical activity
intervention as compared to controls (n = 20)
observed a mean weight reduction of —4,5 kg and
significant increase in serum resistin levels [15].

Our study had some limits. We only investigated
theimpact on arelatively small cohort of women and
there may be sex differences in resistin response to
a diet and exercise intervention. In addition, it is
possible that the normal variability in some assays
performed will have influenced results given
the low n-size studied. Nevertheless, additional
research needs to be conducted with larger sample
size in men and women adhering to different types
of exercise and diet interventions to further assess
the impact of weight and fat loss on resistin.

CONCLUSIONS

Participantsin the diet and exercise intervention
group experienced significant reductions in body
weight, level of resistin and insulin resistance.
Resistin statistically significant correlates with
insulin level but not with HOMA index. Regression
analysis revealed significant correlations between
changes in resistin to insulin (r = 0,363, R2= 0,174,
P =0,038) and resistin to waist-hip ratio (r = 0,408,
R2=0,158, p=0,018).

Table 2
Anthropometric measurements and serum markers in obtained subjects
Variables Group 0 week 12 week P-value

Group 1DG 88,4 = 8,3 81,6 6,2 0,013

. Group 2EG 92,6 = 8,5 81,4 17,2 0,017
Weight (kg)

Group 3 DEG 90,2 = 8,1 79,3+ 17,0 0,009

Control group 74,7+5,8 76,3 *5,4 0,188

Group 1DG 32,56 + 2,9 30,1 + 2,7 0,058

Group 2EG 33,4 = 3,9 29,7 = 3,3 0,067
BMI (kg/m?)

Group 3 DEG 32,7+2,5 28,7 + 3,2 0,004

Control group 22,4 +3,1 23,2+ 2,3 0,227

Group 1 DG 2,61[2,16; 3,94] 2,28[2,02; 3,57] 0,093

?egs/ls“*i;l Group 2 EG 2,69[2,18; 3,67] 2,32[2,04; 3,67] 0,088

ng/m
Group 3 DEG 2,52[2,01; 2,90] 2,11[1,79; 2,64] 0,027
Control group 2,66 [2,09; 3,68] 2,11[1,88; 3,12] 0,724
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