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Sciendo provides publishing services and solutions to
organizations and individual authors. We publish journals,
books, conference proceedings and a variety of other
publications — for academics and professionals. We
publish new content as well as back journal volumes and
previously published books. Our customers can choose
for their publication to be available either via the Open
Access or using the paid access maodel.

Sciendo currently publishes approximately 600
journals owned by universities and other institutions.
Many of these journals are indexed by Clarivate Web of
Science, Scopus, PubMed and Medline with some
enjoying high Impact Factors.

Sciendo is not just another service or technology vendor.
Sciendo is fully owned by De Gruyter, a renowned
academic publisher,

We can therefore offer you world-class publishing
solutions and services tried and tested on our own
journals.

“Sciendo has enabled us to move The Irish Journal of
Management to o professional publishing platform
including the use of Editorial Manager and abstracting
and indexing services. Working with Sciendo has helped
to promote the visibility of The lrish Journgol of
Management to an international audience.”

Dr Jonathan Lavelle and Dr Michelle O’Sullivan

Editors, Irish Journal of Management

“The support we receive from Sciendo is always
professional, but with a personal aond friendly touch. The
Sciendo representatives are often proactive, and keep us
up to date on developments at the platform, and are
alwoys ready to ossist with our inguiries. For exarmnple,
when a mistake on our end needs to be corrected, we
receive a swift and positive response, and the issue is
usually resolved quickly.”

Josefine Bové
Managing Editor, Nordicom Review and Nordic Journal of Media Studies

“We established the Journal of Electrical Bioimpedance
(JoEB) in 2010 and hosted it for some yeadrs an our
university platform for open access journals. We later
realized that in order to develop the journal into an
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internationally established high-quality journal, we
would need professional help. For us, the collaboration
with Sciendo has provided exactly what we needed. JoEB
is now indexed in Scopus, Pubmed Central and a
number of other scientific databases and the number of
moanuscript submissions are increasing. The Sciendo
support team are also extremely helpful and diligent and
have always attended to my questions and requests in g
very pleasant ond timely manner. ] wormly recommend
Sciendo to any editor who wants to start or further
develop a scientific journal.”

Prof. @rjan G. Martinsen

Editor-in-Chief, Journal of Electrical Bioimpedance

“Collaboration with Sciendo has enabled the
International Journal far Transformative Research (II1TR)
tc share scholarly research more easily with an
international audience. The journal has already been
indexed in a number of reputable databases and we loak
forward to the inclusion in further academic databases.”

Dr Margaret Farren

Editor-in-Chief, International Journal for Transformative Research

“The ICAME Journal aims at reaching all those interested
in carpus linguistics with English as the prime target
language. Entering in collaboration with Sciendo meant
the start for a new era in the history of the journal. Our
anline issues are now easily accessible to our readers and
indexed for wide international visibility. In our experience
Sciendo provides prime-quality services and an inspiring
working environment, which we have been priviledged ta

enjoy.”

Prof. Merja Kyto
Editor-in-Chief, ICAME Journal

“Sciendo has helped us gain greater exposure for the
International Conference on Applied Statistics and in this
way has atiracted a wider audience. By using Sciendo’s
services we were able to publish the Proceedings of the
Conference in g professional manner enline sc that
authors benefit from greater exposure and an effective
indexing process.”

Conf. Univ. Dr. Vasile Alecsandru Strat — Vice-Dean of the Bucharest

Business School, conference proceedings
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"l had the pleasure to cooperate with the Sciendo for
nearly 10 years. This cooperation was crucial for the
Jjournal indexation in ESC-WoS and Scopus, something
which inspired me to recommend Sciendo for numerous
journals in the region.”

Prof. Mirjana Pejic Bach

Editor-in-Chief, Business Systems Research Journal

“The collaboration with Sciendo for the Proceedings of
the international Conference on Building Services and
Energy Efficiency passed smoothly and was most
valuable for us. Sciendo helped us to gain greater
exposure for the research works displayed ot our
conference. We are most grateful for the support and
professionalism provided by the SCIENDQO team!”

Dr. Vasilica Ciocan - Gheorghe Asachi Technical University of lasi,
Romania — Editor in Chief, International Conference Building Services

And Energy Efficiency, conference proceedings

“Sciendo provided us with assistance and expertise in
organizing the ICISIL conference by implementing the
Editorial Manager systerm and publishing the
proceeding. They provided high-quality services in our
training for system implementation and use. They were
prompt in their help every time we asked for it. They are
modern, innovative, supportive partners!”

Prof.dr. Angela Repanovici — Transilvania University of Brasov, Romania,

Chair of ICISIL Conference, conference proceedings
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by vitamin D in type 2 diabetic patients
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Objective. The positive effects of exercise vn adiponectin and vitamin D have independently
been roposted. Recent siudies hove soggested that vitemin T Snoreuses adipopectin symthesis
through inkibition of the rennin-angiotensin system in adipose tissue. However, studies evabu-
the potential mechanism of vitamin D-dependert adiponectin pathways in patients with type 2
disbetes oxeffitns {TIDM} are il Bmited. This study was undertakien to cxamsne the effects of
control group. The intervention group underwent a modevate intensity of 2 walking mode treadmill
a periadic speed and inclination increase. In bath groups, body mass index (BMI), vitamin D, and

Results The mean of the increased adiponectin and vitamin I levels after exercise was signifi-
czntly Figher in the infervened thaw the control group, bt statistically sipnificant difference was
only fonnd in the adiponectin effect (p=0.017). There was a significant association found between
vitamin ¥ ami adiporectin in the intervention group afler dats adiustmenis o age and BMIE
{p=0.005).
periodically imereased adiponectin level in patients with T2DM . The increased adiponectin maight
dependent on the age and BML

Eey wards: adiponectin, aerobic exercise, vitamin D, type 2 diabetes mellitus

Type 2 diabetes mellites (T2DM} is a2 metabelic
iefics e it with Encal
resistance American Dhabetes Association {ADA
accommds for 90-95% of all disbetic patients. The

rumber of people with diabetes has quadrupled from
188 million in 19830 to 422 million in 2014 Werld
Health Organization (WHO 2016). Diabetes can lead
o complications in many gans and increase the
the ninth leading canse of death worldwide in 2019
with estimnation about 1.5 million deaths directly

Cerrespending anthbar: Sony Wibsons Modiznarko, MD, PhT:, 57 Mayicad Prof Moestope Street Pacar Kembang Tandhak Sari,
Sorshays, Indonesta, 6013Z; phoneflay: +6I31-500-3845; «-mail- sonywibisono@k vuaizacid



202 Exercise inspact on adigonectin potentially mediated by vitamin D

caused by diabetes (WHO 2021). T2DM became one
high morbidity and mortality rates.
between low adiponectin level with increased risk of
T2DM{Duncanetal 2004; Lietal 2009} Adiponectin
is ane of peptides secreted by adipocytes known to
excrt insulin sensitiver, anti-hyperglycemic, awti-
inflavnmatory, and anti-atherogenic effects {Achari
and Jain 2017} Adiponectin is known fo have a
protective effect on the diabetes progression through
sensitizing inselin by the glocose aptake increase in
the muscle cell (up regulate GLUT 4 translocation},
reduction of the gioconeogenesis in the fiver, and
stimulation of glucose and faity acid metabolism
{Polite et al X628} Some rescarchers have besm
conducted to evaluate potential factors that increase
cinculating adiponectin as a promising thevapeutic
strategy in T2DM, one of which is physical exerdise
{Sropson and Singh 2008). Several stwdies have
with increased adiponectin level, bat the results were
inconsistent depending fo age, gender, body mass
the exerdse (Simpson and Singh 2008). Cnop et al.
{2003} have suggested that the effect of exercise on the
adiponectin levels was probably mediated by body
composition changz. However, other mechanisns
mzy possibly link exercise to adiponectin level.
Swrvey (NHANES I 1997) report has sugeested
that physical exerdise is positively correlated with
increased serem vitamin D, which is an essential
stevoid metabalite with multiple metabolic effects
saggested to be directly related to enhanced of
et 2f. 219}, Vitamin D is also indicated to have 2
dirext association with adiponectin varies with race,
gemider, and body mass index (BMI) {Bidulesca et al.
2014} Recent sinndy has shown thst serom vitamin
Dhasapmuw:uxtdanmwﬁhmmadtpomchn
in prediabetic and type 2 diabetic groups {Banerjee
et al 20i6). The mechanisms proposed is negative
regulation of rennin-angiotensin system in adipose
tissze by vitamin D that conguers the inhibition of
adiponectin secretion {Vaidya et al. 2011}, However,
it is nod yet dlear, whether exercise induced change in
mediated by vitamin D. To our knowledge, none of the
studies carried oot was centered to perform a simnl-
taneous evaluation of the effects of acrobic exerdse

on adiponectin and vitamin I with aim to reveal
the potentisl mechanism of vilamin D-dependent

adiponectin pathways in the patients with T2DM.
This present stedy was aimed to examine the effects

its association with the sevem vitamin D in patients
with T2DM.

Materials and methods

Study design and subjects. The current study was
randomly assigned to intervention and contrel group
male T2DS patients whe have been treated by
standard medication, age between 35-55 years old,
and systolic biood pressure within 116130 mmig.
We excluded subjects with restrictive or obstructive
respiratory fract  disease, neuronmsculoskeletal
disease, peripheral diabetic neuropathy, had sign of
inflammations, ulcer or gangrene on either one or
both legs, history of heart, kidney, thyroid. and lver
disease, vestibular or propriccepiive disturbance, nse
of longterm steroids and witamin D supplements,
and bad routine aerobic exercise af least two times
per week. Sobjects with symptoms of chest pain,
chest tightness, hypoglycemia or sign of ischemia
identified by electrocardiogram during or after
exercise was dropped oot from the study. Twenty-two
info intervention and conirol group by randomized
ballot. Written informed consent was obfained from
all the subjects before their participation in the study.
This study has been approved by Health Research
Ethics Committee of Dr. Soctomo General Hospital
Surabaya Indonesia with recommendation oumber
PZ66/KEPEIVI/ 2089

Experimental protecols. The intervention group
andd frequency three sessions per week for four weeks.
The training protocol was taken from 2 modified
Bruce test with fotal seven stages with increasing
speed and inclination periodically every 3 min to
reach target heart rate (60-75% of maximum heart
rate}. Aerobic exercise was performed by walking
exercise in Treadmill EN-Mill 2007. The heart rate
of the subjects was moniored using 2 poriable
heart rate monitor throughouwt the entire session of
exercise to maintain the exercise intensity. Treadasill
exercise was lasted for about 30 min, inchaded each 5
min for warm-up and cool-down. Vital signs {blood
pressure, heart rate, oxygen saturation) and capitlary
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blood ghicose were assessed before training pro !
Seljects with mormal vital sign and blood gh
the exercise. Borg scale was also assessed during
treadmill to monitor perceived exertion. The subj
in the contvol gromp were instructed to maintain
mmiriebesedmsxamhrdsafmedm!mln
‘1 . e
Mﬂﬂusemthﬁuﬁﬂmmﬁﬁmwm

Antloropometric data and biochemical anafysis.
Clinical data (age. history of T2DM, the presences
i both groups befove and atter foan-week program.
Height and weight were examined to calculate
body mass index [BMI-weight (kgithcight’ (m)].
tobe withowt any aciivator from all sudy subjects
before and afier foar-week program. Blood samples,
then stored at —80°C refrigerator until analysis done
Glycemic parameters (random plasma glucose,
fasting plasma glucese, fasting insulin, HbAIC),
senm vitamin [, and adiponectin were measured
in bath groups before the start of the intervention.
Vitamin D} and adiponectin were measured agai
after four-weeks program in both groups. Vi 5 Dl
levels were measured using Siemens ADVIA C -
Vitamin D with chemiluminescent im
{CLIA}. Adiponectin concentration was }i
as total adiponectin by ELISA kit (E-EL-HSSII,
Elabscience, USA). Change of BMI, vitazpin D), and

lipomectin after foar-week program in both groups
were determined by subtracting those variables post
to pre intervention.

Statistical amnalysis. SPSS version 16.0 was used
presented in tabular forms. Conti ariah
were presented as mean and standard deviation for
skewed distributed datz were presemted a5 median
and interquartile range Categorical variables were
of dinical characteristics and biochemical
WMMMWM
were examined using independent sample t test for
normaily distributed data, Mann Whitney U test
for skewed distributed data, and Chi sguare test for
categorical variables. Bivariale correlation analysis
“mggpﬁm{f‘“mbdmbmed' ibuted data) or
paﬁmnadbetwmﬂmdungeafadlmm
and the other studied parameters. Line
nﬂdsmem;ﬂagedtnmeﬂxgazeﬂwrmxp

between change of vitamin D level and
of aéwwcﬂn feved m mm&: mg
confoanding mﬁdﬂs {fage and EMI}_ & ipemaiur
<0.05 was considered statistically significant.

Results

Among 21 sabjects, one subject in the intervention
group was dropped out from the study doe to suffered
from hypoglycemia during exercise program and one
sabject inx the contvol group also conld ot participate
until completion of the study Total 20 subjects
completed the study at the end Table | showed
perameters between each group, except for median of
age{p=00i7) All studysublectshadlowlevelsof sevem
vitamin I {below 38 ng/ml). There was no difference
of BMI and change of BMI after fomraweek program
in both groups. Adiponectin levels post four-week
program were significantly hizher in the infervention
than control group {(p=0.003). Adiponectin increased
i both groups a5 shown @ Table 2, but statistically
significant difference was only found in the interven-
tion group {(p=0.017}. Median of increased vitamin D
level was higher in the infervention group, but statis-
tically insignificant (p=0.8Z1}.

Bivariate corvelation analysis showed that age,
B3, and change of vitamin D level independentiy
were not predicior of change in adiponectin lewel
after exercise as shown in Table 3. Linear regression
model was employed to investigate the relation-
ship among the change of adiponectin level with
change of vitamin D level and other confounding
variables. Age and BMI were inchufed in the modet
to adjust for their potentially confounding effects.
The results from multiple lincar regression analysis
are presemted in Table 4 below. Imsedcfvﬁamm
D level in exercise groap was si associated
with increased adiponectin level (=1 027, p=0005)
after adjusting for age and BMI after exercise {Gited
maodel: F=6.79, p=0.023, adjusted R* =0.659). In this
model, zge (§=0 852, p=0.018) and BMI after exercise
(B=0.769, p=0.032} were also found to be significant

D- -

mmﬁm}ﬁﬁsmmmE;T_DM
and its correlation with change of vitamin D levels
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to investigate the potential mechanism of vitamin
ievel in diabetic patients. The resuslis are in bine with

SUEEEESlS Mmmmmm
with T2DM with mean difference 130£108 pg/ml

the previous systematic review and melz-anslysis
of 19 randomized contrelled trisls in prediabetic
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ﬂmmmmmﬂmgﬂﬁmwmwe adpustrment.
Change of 2dipancctin level
Varaables Enfervention group Coctral group
pvziue L p-valse r
Age 85I 6257 0342 337
Chumpe of BRI @187 —5455 a59s 8192
Chenge of vitamin D leved G863 S8 0450 &350

Abbeevistions: BMWE —bady mmss adex

Corvelation betwern vitasin Bmgn:ﬂi&v&&mngemm
Champr of adiponectin level
Prediciees Intesventios gy Central group
8 pvalue B p-valse
Age HE32 LREE -BATE 8240
BRAT afier 4 weeks 768 S032 —R 129 0.72%
Chaonge of vitamin D level g 4805 0427 EI52

£95% CI 0.23-0.60, p< 081} after physical exercise,
exemcise {Becic et al 2018). Exercise duration of the
present study was shorter then recert stndy performed
by Aly et al. (2014} that have shown an increased
adiponectin in type 2 diabetic patients after moderate
intensity of supervised aerobic training for 12 weeks.
The benedits of exerdise in our study may be resalted
from increasing speed and inclination periodically
on 2 walking mode tresdmill thas thougle fo have
emwrgy metabolise: compared with walking o 2 fat
surface (Kins et al 2020). Both BMI in each group of
this study was increased afier fonr-week progranm, bt
foweer Tm the intervention group. The effects of exercise
on adiponectin were saggested to determine by body
&mifﬂ{ﬁwﬁailﬂﬁ@ qusmand&nﬁi
2048}, Unfortunately, several indexes to estimate body
fat {e.g.. waist circumference, waist-hip ratio, or skin
fold thickness) were not measured in the study though
this study showed insignificant result. However, BAMY
is an index of lean body mass and cannet precisely
measure body composition {musde nmss or body &t

All study subjects in both groups had lower levels
of basefine scrum vitamin [ (bedow 36 ngimi). This
data supports the results of previous research about
the higher incidence of vinamin D deficiency or
insufficency in the disbetic population (Bayani et
al. 2014). Deficient of vitamin D linked to abruption
immhnsecreﬁmandmsﬁ:ﬁgthaimgg&tﬂim
have a connection with the inddence or
of T2DM (Mathiens and Gysemans 2085). Baseline
serem vitamin D in the imervention group weve
lower than a control group that may be affected by an
alder median of age or dizbetes duration. However,
increased vitamin D levels in the intervention group
after acrobic exerdse were higher than the control
was known to 2ct as a reseyvolr for vitamin D due o
lipophilicity and exercise was suggesied to stroagly
stimmulate vitamin D mobilization from adipose
tissue (Hengist et al. 2019). Previous studies reported
that exercise cawsed the rise of glucagon, adrenaline,
and atrial natriuretic peptide as stimalatory lipelytic
hormones and suggested as @ key medhanion of
vitamin D release from adipose tissue {Moro ef al.
2007 Hengist et al 2019). The lipolytic response of
adipose tissue to exercise in obesity was reported
reduced compared with lean controls (Mittendorfer
et al 2004} This condition may explain the lower
increased vitamin D levels in control group due to
higher mean of baseline BMI. Howewer, litile isknown
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abomnt the effect of exercise on serum witamin D intype
2 diahetic patiersts. Previous research conducted inrag
experimentaliy-induced T2DM showed significant
increase of sevmm vitamin D in diabetic group afier
moderate siwiraming exercise with duration 60 mina
day and frequency five Hmes 2 week for 4 weeks (Aly
et al. 2016}, These exercise protocols may suggest that
bigher frequency or duration of exercise is needed
fo increase vitamin D level significantly in patients
previous studies that reported higher vitamin D level
etal.zeﬂ}

e hypothesized that increased adipomectin
kvelmtypeldnbc&cpaﬂm&sm@tbepotenmﬂy
medisted by increased vitamin I level afier aevebic
exercise. Howewer, the association between vitamin
¥ and adipowectin in previous stedies showed
various results. Study in healthy non-diabetic adults
indicating divect velationship between vitamin D
amil adiponectin bot the association disappeared
after adjustment to BMI {Ganuage Yared et al. 2009
Eix et al. 2009). Study in biracial pepulation-based
sammples conducted by Bidulescaet 2l (20148} reported
ﬁm the association of vitamin D and adiponectin

iz dependent om race, gender, and BMI category.
However, these studies were carried out on a hetero-
gemeons population that mumerous confounding
might affect adipenectin concentration, e.g. age,
gender, race, BMI, diabetes and hypertension statas,
anti-hypertensive druog use, dxetary dectro}yl
intake, dictary patterms, physical activity, aicohel
intake, aﬁdmm;msalstams{\?auigaetdzmz)u

We found = significent association between
vitamin D and adiponectin in the intervention
group afier adjusting to age and BMI §p=0005)
Recent studies have suggested that vitamin D affects
adiponectin synthesis by adipomectin expressiaa
@eumeguhﬁmmm&zml&tmdduwn—xtgm
lation of TNF-a geme that mflicts the adiponectin
synthesis (Gannage Yaved et al. 2009} Another
ﬁnéy a&e} pmgm&ed theat viiamﬁx D COTIUETS
megative rqa}.#:«m af rmmm&ﬁglmn system
in adipose tissue {(Vaidya et al. 2011). In our linear
regression model, 2z and BMT were alse found to
be significant predictors of increased adiponectin
results may indicate that the assodation of vitamin D
and adipenectin affer acrobic exercise is dependent
increased adiponectin level after exercise {(p=0.018}

adiponectin concentration on older age {Isobe et al.
2005}, Decreased of adiponiectin dearance by kidney
was suggesied as a possible cause for adiponectin
increase with age {Isobe et af 2005} Hence, BMI
after exercise is inversely associated with increased
adiponectin  fevel in the iforvention group
{p=0.032). This result also smilar with previous
stuedy in large samples revealed lower adiponectin
k\'ﬂmmb}&ﬁuﬂhh}g&mrﬁhﬂ{ﬁmlsenetal-
2028} This inding indicates that adipose tissue may
exert a negative effect on adiponectin secretion as
suggested in previous studics (Foala et al. 2070

This study has certain limitations First, the
sample size was refatively small, but it was suficient
to reproduce the association of intevest. Potential
confounding variables that might affect vitamin D
and adiponectin concentration {eg . dietary intake
of calcium, use of thiazdlidinediones medication
or insulin} were not controlled in the present study.
Although our study sugpesied thal the increased
adiponectin levels after aerobic exercise might be
affected by vitamin D, an sssociation was examined
wsing the ohservational analysis. Thus, the direct
cansal-effect relationsbip caonot bhe proven.
Therefore, further research with longitudinal design
is needed 1o establish the directionabity of vitarmin
D on adiponectin level. Since our study indicated
theat vitamin D might have 2 poteniial mechaniom to
mediate the increased adiponectin, which known to
exert many benefits in patients with T2DM, future
research to evaluate the effect of vitamsin D supple-
mentation on adipencctin fevd in type 2 diabetic
patients is warranted.

Conclusion

Moderate intensity of the freadmill exercise
with increased speed and indimation periodically
increased adiponectin levels in patients with T2DM.
be mediated by increased vitamin D after aerobic
exercise, bot the association & dependent om the age
and BMI.
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