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Abstract

Background:Given the prevalence of obesity among adolescents and the use of various methods of nutrition
and training to reduce the metabolic abnormalities associated with increased adipose tissue, the purpose of
the present study was to examine interactive effects of interval training and Dark chocolate on serum levels of
Apelin, Vaspine, and body composition in obese boys.

Materials and Methods: In the current experimental study, 40 obese boys were randomly assigned to four
groups of training (n=10), supplement (n=10), training with supplement (n=10), and control (n=10). The
training groups performed Rope Jumping Training for six weeks, five days a week. Supplementary groups
consumed 30 grams of chocolate per day, containing 83 percent cocoa. Prior to the start of the research
protocol and 48 hours after the last session, the participants’ body compositions were taken using a body
analyzer and blood samples to measure the amounts of applein and vaspin. Data were analyzed using Paired
t-test, one way ANOVA, and Tukey's post hoc test at P<0/05 level.

Results: After performing the protocol, Apelin, weight, and BMI decreased significantly in the training
(Respectively p=0.002, 0.001, 0.003), supplementation (Respectively: p=0.003, 0.008, 0.008), and training
with supplement groups (P=0.00). However, the values of vaspin, fat percentage, and WHR were significantly
reduced in training (Respectively p=0.001, 0.009, 0.007) and training with supplement groups (Respectively
p=0.004, 0.001, 0.002).

Conclusion: It seems that performing aerobic interval training of type Rope Jumping Training and consuming
Dark chocolate containing 83% cocoa improves the body composition and decreases the amount of applein
and vaspin in obese boys and can prevent the development of obesity-related diseases.

Keywords: Interval Training, Dark chocolate; Apelin; Vaspine; obese boys

\_ J

* Corresponding authors:Fatemeh Shabkhiz
E-mail:shabkhiz@ut.ac.ir

Research in Medicine 2019; Vol.43; No.2; 76-82



https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html

AT YV YA (Y o 6T ns

PR P PPN .
ot Qo Pl s £ o4 0 B30l 5, S 02

(] (50 gt y23Uo 33 Dl NS B o g (19U (32 po3 (ola 51
BL Ol o S 9 el

Teorgg 93] T pd o dabld T pulio Wiewigr SUU ! g WSl 55 50

(< P e . . 4 é
Q\ﬁ\ Xom g (Xom o a\Sx.f;..ai: Gks:ﬂ.))j Q)k‘ eJSx..'}..:\} S k_g)}y_ﬁs ajjs —/\
Q\ﬁ\ RVE.¥) ku\.@,ﬁ.ﬁ/@j}} AR &@’ﬂb)} (9& a.\gd..;\; \5‘:.))5 63)\5{-}:} ejjs/—‘
Q\ﬁ\ LQ\]G uo\j@ Sials ‘kS:.“.))} (}9 ) GJQC..._:;.\ a-\gxﬂé\z ‘kS:.".))j 63353.1,; 55; =Y

WAY/-AVS dlae Bl Gl

WY/ FNE dlis by o

r

~\
10N>

3L L s e S plne GndNesl 2 (01 (s 5 SNl s (G sl 3 o3l 5 QB (g 3 Bl pand ke 5\ 1R g Al
N R PR | Gy O S O SN D R WHICE S J o N S VI i T O Ry ey
A o) Blor 8 ey

5 (V) JaSn s o jon 505 (=N S =N 0 15 05 8 Jlger 53 23k g DUl B 31 By o ¥ g 5 allan (51 53 2l 40,9090
S Q;m alygy JoSw @res sl Pl ) 35 DLl (a3 Doy gy ka2 5 ke Sb Dy 0 a8 ey S a8 N\ 3n=10) § =S
oes o3l b s 358)) 5 oS5 ctder o BN 3 oo SO TN 5 g 1G85 NN 3 G X3S B pany sy $5S s NY (gl S
58Sy s Mod s o) 3 $a0s Il 3 laesls Moy 61y a0 8 iy 5 N e o Gl o SWpe 5 0% Sl
- o3l P<O/05 o 5> éjs s

GToN el NCs 5 ) WS (p=r [ Gl w0 a5 @) g0 @aos B 53 BMI 3 Oyg el pslie gy 1SS flod) 3 Ay taadly
Gl CS; &) g 6\#05; PGS WHR 5 o o 3oyd clmdy po\ia S 595 Mo 53 ) L3N 2aS (p=~l~~~)d&\{a\]@;ﬁf.33(p=~lu\“
RGIV-ARERLS (500 O SRV R0 WO S Y- 2% I W UYL W JWENR N YV 0 RS WY RELY

GRS 5 50 S5 35 sl 9SS S ps AY (gl sl SIS e @}g\ﬂo@')\ GNsp (29 (p a3 Q\,;,ns Sy g b 4 3G S A

\

S 6,8 e B Las e s e 33 3 15 or 3 9 g Blor O jeg 53 (el 3 A sl

P RO Y REWHIE, NS X WU 1

J

Jelge Jgtuo 83,8 0,8l (ubly 0 S liny comly @ st 02
Swgen ¢ S 0398 el «Cled! (pgus] & Cawlus dlos il Calise
VA Jlo )3 oS sl (ol g0l (bl (V) ain Bgye— 5 clas Slas o
olyod &) &S Cunsl sty (90y9n (nl Cul 0ABLIS g8 jgudg (S9w l
VYl el 45 Conl o Ju50i5 aipelignnl Y8 51 b xiSeo Jos APT 05,5
ey Soadllas 3155 bl (F)ogdiee 2o (0klsn o) aipel
uJ;l o (A8 )l e a8l bl 90 4 S5 sl oLl UJ..I clale
o chl 1 o5 alS b WSl g b e Gl jeadlal 5 (Bl el
o €3l 3l oxiedy oSl ) K0 (o oy (0N o5 anulS

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

Research in Medicine 2019; Vol.43; No.2; 76-82

ZPREN
39 5 B Slaslon 958 (o (I 5 Sl > (Sl gaed GIHIL
390 sstbliz Gile 6 lsisdr 1L s ye slacs lon 5 (Bl 3)90 )3 adlllae
ol 2 b oeje dl len (Sl (V)ewl 48515 o Singhy 48Nl
Vb g3 )lad by (3gpe 9 B lagslon gged 9 S GIPIL & cud
O G090 OB e plgier gz C8b ul L) > (oo (3
Soslon 555 > olol G5 & e b3 plS gl pUL |y Jlb
b s B gbar kalsnsl 81 pudplio odloay )b (b b b
il ) ord gy slooySsmal densl (Y)eusd bli) 5 Bl (slo 33!

s dablb 1) ghams DM 95
shabkhiz@ut.ac.ir :Sg SN Cowy



https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html

VA ol o oo y230ie 2 ol S G pno g 29li5 (32505 Slolss il

-05-10]

- sy, g dlge

03930 b Gl oy o )bl amels 9 308 9 (229 £55 )l LiegR 3
3o &S g i cpl 4 Ol bgud Ndg Sgude e Al VW UYL
lbgly g IS el )3 €855 Gl JEVYe (silne gL o (318 el
)l adlbo 4 39)9 dLh)L;w 9 L&a@)}o)l Ia.o‘).m o )I o ulﬂ?}m FLERHW
0355 sl Lol ln_isgaj] Bl Mo 35,8 Ll |y s Fo Loyl
Gy do 0 Sao jl i Slpl dsels (gl S 0095 a3 ls) YAIVY <
5 olew 295 ¢ JLo WY (o (0292 Sho ooy i g Jlo o (0
IS, ol (e il B0 ¢ slaer Codles (52 g3 35y e
S99 phaie (nyed IS (g R el e (el g )y (RIS
10,55 ookl g Sl 13,55 G pume S olo yid )3 p)S5kS 93 5l i
s SS9 8908 51 U8 e 8 e S 2 091 inlo 5 b (sl JoSe
29 N gex (Bipg Jlo S 3 bl cplly g b Sogel (JoSe Bpan
T bl il adlae Jlosnl gy 5 218 5 (igi sl 29y anl>
l.?"))? ‘5{.\2).: d"?‘“’ AAL.W.MJ)J J.alw & 1994)4 dl.mdnw).» L A ool
9 dgejl il g 20,8 JolS' 1y 59y Sy b 9y el (Sobel dolisyy
b by (S aelnls) Gk )0 L lu;,s eS8 b gl Ltzdi ol
a3l g 0y 8 e Jio adgl Slapadli & by Al (sl Sl e
JB SN Sen 095 Jlaz )3 o3k Bkl ygbes o ggajl ¢S (o395
(GIPUE Gyl ploxl oMo diin i Sde &) (npe8 15l 09 a8)S
oluw OMSS JoSo dian i Sdo d) JoSo 1p93 09,5 (13,5 (B puas lasgyld
Pl oMo atin b Job 13) JaSto + (el ipg 095 (4535 o0 Sy
09,5 )5S ip)lae 09,5 5392 ol CUSS e v pile (Sl (i yo5
3B ol (sl (A28 Loy plosl g JoSo e g 0)g> Jobo 2
b dislgd W Sageil Sl gl gl Jge oS Shgase g Salilas Jalse
S b g adl bl (JoSe Bpan g (85)y colld S plagh Job
23 Ml Simgl 4 0529 ©ygo y3 g b s |y 393 (2l 09 (S
J aebl &y il bles 5l Wagy oyl dalllas pl )3z )3 (sbylire Cpizmon
Gk s g o s Cully Sl 93 5 (e g o (glasl 4 M
o3l bl cul aiageil 4 bl )3 - ieels sl oloj sk > Jlgze
o2ls LS il 3 o 9 i amlgs 5158 IS gty ] coleMol o8 05
Byao g cpyod jlalspe 1o 3 ) Sen sl & (il bled g j> &S L
Wged y30) § o dalge (£3)90 b dilsedsd &S Miad Bl pail Wil o JoSs
@.’) b i Odo 4y oluw OMSS + 0y pad 5 (el sbrog S b\)él M‘_\J
Pl (859 230 5 23 1) (SIUD (sl pe (4835 ¥e 5g)5m g i ) o)
(YY)l 00l 15 Jodo 3 (o yed 4ol by i 50l

Syl ped el

Col il dili Yo oy el 4B S

ol il 456 ¥ oy o3 4ad> )/

ol gl 4l Yo ¢y s dadd ¥

lS o | ol 4B Y (el 4 /0

oyl 4B Yo oy e 4a 8 Y/0

£ L |2 | [ [N
. . . . B .

R T I A e

ol ol 456 Yo (o ye3 4885 ¥/0

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026

P Yo wligy wtin (b o ay JaSet el g JaSo 095 sladge]]
&5 33,V b) SIS 53,8 by |y SIS 100 3 AT (5l el ISS

oo Sy 555 JS sl 08 a5 ad <54 5] (10 gAY 5T

abd (3 w23 )9Sl men (algs b v Mgt 5 Cul olia]
alo b el CBle ol (NS )8 (22 1 (28 (2l 0lge g 0jg il
2 Sl Jolss ()01 s bl Gy (032 S (ized 5 (S 0358
bing ollad (i 4 g g0 dle ol 3148 2,38 1ol guool i (e
o plsedl @by p o Gde g CAb gy 4 Al (2B))9 Culid )8 o)L
S i ki ] Ly Bl &S (glaalle )3 (F)aly LIS 51 Slgse
sl 5l Sl s plool ol 4 M 2181 )5 lawgie s b (gjlen
95lom opyed 4t VY 51 (laddlas )3 pimen (V¢ )39y bl cdale (> jloline
oS sl o435 (V) HDL-c Liol38l g opbl cdale gals comw o8 5
aldlio & Gply g Casl oo (pply daw 3 i b (22 8L >

05U latallbae (VW)casd old i) Y lows LSl L ol
) Oeely (il g oS )13 Gsly a2 1y (o359 clld (i
Clb (VARG S by by sy ped doiyy isluST jLis alawlga
A ld welsl o ol slhosimms doladod drwgs @ &S Jld laisdy );
sy o35S (S0 4 5l 58 4 plgie Culled ol ol sleje Sl o9 o0
oyl cilia 33l Lawgs e Sy 5 b plosl ilojed 5 e plocd
g Cunliital (b By (e sladjglied (Giolb gbagn s (17)S
(ol SHae 0358 (dg0e (D Sialed g Pl e(s plhdlanl (G )08
pLsl 55 Gizped 5 o (b ooy ) Slas S 5 Syl o515
S i il Baal a8 ladlas 13 (VWIS 5 Llgie 3,8 G & diw o
0395 g sy 3)8dae apadls p SOl lagy e (ain ) 0)92
Sone el Ol yod g9 oyl a8 0 (LS gl (s plodil yj9adls] (gl ls ol 31 5o
Sl opdle [Wydie gla Sl 2 it a3 (bl 5 s b
b b Sdplin sla IO 2015 5 g e ] syl aSlae 25
U iy o b o 28l bplasl mdy 5 g cul 3l
2 LM I ooliil 0jgyel (V)b o il Bl 2,81 s Ll 3,
Gl sloadllas .l a8l (3L zloy (Ulgr g (ogadas 5 dnols ol )3l oy
oylas SIS j35) SIS 5l okd ke NV guae yuao & Sladly s
Spkia Slaplon ot Jole 2015 51 i 5 folow SIS 5 515
5 ) o L2 5 (ol & Canlin gl o 355 025 e
Gl &Sl Ml o (Bl oM laisay sdbaslid) oluw IS
& Cunl M Elgl 4 Cand FBI 0,5 5 S laails 51 g 5YL do o
S ol Sl wg) ey wlr jalS col ol spse SBK
Sl slapudilio 58 s (gl SilliSns sl e S 265 dlsgay
FIE (V- Psdiso Bl L bdye ojo ol (il 5 SIS joano K456
S Bl bl & &S Cawl A5ME (gL Hlade gobs ol Y guae 4
G 403 ol 3y o] (ol clinu| T 55l oo IS 5 o
b ol MK 50l i o S dop> y18)0 ogaddy sl S oS
SN & b )oe o Spn pb plle O S ey il IS
b M &S ol ool LS badllas (Sibay )l 1) S gu8 b gy
Blg o NS 95 ol cwimen 550 Cute il Comgudl Cdb p Wlgiue
G55 (gl 28,5135 <l o s (sl i 15 ol
b ggaoy (VV)ASL S50 (g (il 1 jgnal Sl g 45 )5 g0 o
soged il odlisial 5 (llgr g (e > UKD SL5 Spae 5 (Bl g5ud @ a2y
G Lo (Sdplin sl 51 2018 (sl s 3 oy il
b g ol EMSE Gpms 3,1 Jlain] oS gl 58,5 5 3 b 5 o il
d95 9 ik auih (i85 Spbie G NS 35 >l (Ses (o355
ol NS Gy g il pped dolss il 3yg0 93 cysiiny slndallae
S oS 5 (i) Syl oused 6 gyt binl 3l sing
oS5 9 Ol ol jpolie 2 lojon g Jitus ysboay (ST 00y AY) ol

b plol Gl Gl o

.‘./ S0
S,

ATEVIEG ATA T oY 5 —


https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html

lon 5 icas asbl / VA

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

el e AT (VT ATIA (Tl (Y sy

[

0955 oz ) adlllaed g0 S8l Sy S 5 sl padli Y Jgix

P osilom O9e3l

wa9Soss  (MESD)  (M=SD)

NNEWYS | AVNENY
¥./..¥ mefoeh | MVFEWA | ABYEWY/E JoSa
¥o/eee sefon AYN\EYY MEWIA | JoSat oy o5
-Ivos LEWY A/YEVFA s
¥./.0y wefooY YS/ALF/Y YAVEY/Y e
¥/ sefo oA YANEY ¥e£f/) JoSo
¥/ sofoee YEINEFIY VeNEON | JaSet o8
NISYS ARVAES \RAcaid s
¥-/--a sl | OYAYEY/A | YoNEY)Y e
¥./ovy RYRYN Ye/oxY/Y YAFEYIY e
¥./e- sl ee) YYNEY/A VWYY | JoSot oy po8
AN YA/ALY Ya/AE¥/) s
¥./..5 sV | GAYELNY | AAE/L R Oy
¥-/-vy ayNe SJNESAY | AVE/N JoSo
¥ oy el oY | Ao | R AY | JeSet gy
AT VASE2VRAN S INRYARC AT s

&ybolize MBS wlis :(¥)  aan & 5l b 4 Cand (5 yblime OS] LS o)
JFS 098 4 Cunud

e b G S glradls & by s
4) oy e iagh g pbxl s &
MYy @) BMI g (a0 #/F S/FY F/0Y s
5 JoSo (ppad gloog S o (dop WA SIS
st JSop | G dlope & G JaSot oyl
ol &S 5ye0yn (P < 0/05) sl 4Bl yials (gholize
Dien Sy e LS 08 5 laials
(1o WA DN S5 &) oy o sl jadli
Iy g sblize inlS (10)oV/+ ) d/FACs 5 4 JWHR o
Ol 38l JeSetinyed g cnped gloogS
b jadli opl IS 5 JoSo 09,5 1> 45 (P<0/05) 150k
eyl glaaidl pl pogde .05,S5 (gyholine s

Js

(M£SD)

WY/

A+ /YEV¥/A

Y¥/5

VO/ALY /¥

e (gt § SO L (ig)h plysa)ide CUSS o) e (nyed 09,5
L;ng,‘ﬁf)li .(Y\”)Jjb)f ;‘S)m.n (@9‘3*':“’9” JAJS L ol o.\#ﬁ%)olﬁ: M

ol odaliio BB 15 Jada jd M
(ps5 Ve 3) LSS bS5 5 65

AY a Y ¥y Y- olow

by . YA YA b

o sl YA 5 SS9 £ ) e s oS 5 slopad s (55031l (sl
535 Lo s g 35y S g I iage 55 ST L
sty 23 e(yjg Rt 9 45 (60}l e tlls oY (o5 oo L (el
Body ol dlawgds (WHR) ol j5d 4y 308 550 Camad ¢ S 0395 (sl
Jawon Medical _jleS” célw Y0F jawon X Contact Jis Composition
(il den Vo) 5 93 aleangn (a3 LS (65 0jll (gl b plosl agino S
YA 5 SS9 €955 5| G sy S el o 93 5 s o )3 9 (293 )9 5
il el VW B Ve g i i > ST el 351§ g il
s g 3 adiga S0 bl Sl g 03 plosl oBtalo] puiSS Lawsgs
Yo B 590 ) Seut il Byl | e g Ab aiyy (EDTA)slisl ws oole
i iUl oy o3 sl s pohe e slod )3 g oddlis ppw lia
Hangzhou Eagtbiopharm cuS” j1 bl so e plie (6 pS0jluil clp b 32,8
o2lizl 15Y1 oy 4 sidske 5 p 555 OV Comlu b 540l — o L
O )9S il Biothech CusabiocS b yuwly (oo pw pdldo Cpiorad Wb
S ey b o Y Sg) 4 e 2 pS5S VIA Colus L
blodjl doyo 93 3 (obowdsn 5 (Priey lapadls olod ¢ pSojlul cul
s gy eomed il Sl bls g0 pb alie o g Sloj (S
&S Cul 3 4 piY 0 pbl 3,8 S gy dls yo 93 53 (650310 derr (65,8
pastie g Bl pole (old)lS paase Sjy s 5yl iagh
3 b 53l gk 3 el Jebw ol e pbel (o9 (il
s s 15 ol gl — g S5alsS y303] 31 odlital b nodls 55
O sl anslie ey 5 (255 5 05l I (2950900 Sl dulio
532 g3 ol odlisel (S5 (ool (905] 9 4830 uilly b Sl (o295
J33le 5 51 o3litl L 5 P< +/0 (gblins e 55 (ko] lsbno ol
A5 plogl VA a5 SPSS

HEPVE Y

sl 0258 S o)las Jodo 3 oS a Sagejl (638 Glasuie 4 d3g b
s oline BT g 02 (Ko 4y 0255 (i g (g a8 ey Jlaijl o9 5 o
bl 2939 byl o

aalllndgo cloog)S 3 b idgel (63,8 Clasetio ) Sy

JoSo + 3505

(WENID)]

VO/AEY/Y VEEV/A \EINEN

VY [AEAY VENALY/D WANER/A

MEY/A ABIYEVY/¥ AYNEV/D (2,5 55) 39
O 0dgi el

ARIAE=VA Yo/ YA/VEY /Y

(@yore 25 5LS)



https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html

A ] el oo y3lie 2 ol SMSS Bpno g 29l (32505 Slolss il

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

0398 BMI ¢y (455 WC il cel Jiolb Gl jed din b plol
S o3l g 5 Sl cudb dgne (YY)D b (2 Mo 5 02
(W)l 225031 T goas adllasly ol slagy yoi 0,90 S plowl doniy>
e 5 (VI )0l 5 T3l ()13 & plsie ol adlllae gl b genon
35 G yed 0393 ol 3 1y okl e lS &S 5,8 o)Ll (YY) S
oy iy e Gl 1y okl el Jland Y 5l g s s 35S
(VOY) OhBen 5 (Sl (5155 (bl o (YEXBJ3ST (la gy plox
065 50 okl ot 1ol g (39 SIS L olpan (talitl la i plx
b pol adlas s (yply (lS (sl yeeid e))> Gizpad (YV)ogee
(FATA) sl g (VAY) oy 5593 g (¥4« ) oy o 5 el 53135
Cod 4 Vb Slowar (Solol L33 )3yl (o 0 Clli o ol 02553135
ol (YA0) syl 5 cudyw oS5 bl o (M)l yioly 3l 513
Jlogsle oldye )3 (taglio (slacy yod (slatin VY 093 S5 5l g |y o] e
2 obliae Gl (Yoo A)plSan 5 7ok adlas @l (FV)a2)8 ()15 sl
@ ke ob L) (85 collad atin oz Sl Gy (21> 28 gl sl
i sy 4 Sie Lgenadls Y5 (1Y) 3,015 lysken ol anllao
i 3 I8 o8l e adbyy Site 5 S5 g5 (G S 5

09oilom

29509 P (M<SD)

9 0% 2 o) BMIjg blias il 5 (S (295 G oy 2
oS Cusl S8 09)S @ G JoSot (yed 5 JoSo i poT 09)5 > WHR
(Vg2 )45 omlia JoSiat iy p0 09)5 )3 e cal liee o yider

JSgn bl 5l aw o wade ol Gl et & by @l pien
(1o )VF/PA) JoSo (20 )2VAUYY) pyed slog)S )0 cpbil podlie imngs
Sobline ygbay JSSgp 5l (hay dlspe & G (30)SVY/F) JuSot (e
s Pline S 09,8 > LinlS gl Lol (P < 0/05)cnl il ials
plie Jhlise (Eal Sl (Sl jo (295 G eyp 2 plie cpl slaaiil
al)cesd SRS 09,8 4 s JaSrtmped g JoSo ciyad 09,5 )3 ]
(e 2392 ol OMSS Bpaan g (a5 B &S (29)5 )3 GialS (o lja
65 A3 o 5 sy (1o yess & bogryo galts cl 2 oMo (il |y laie
(10 2UVB) pyod sloog)S ) Coply plie (ctmgly SS9z plul | e
Sobline yoboay SS9y I G alspo o S (20)3VF/00) JoSiot (2305
Jolino S g JaSa (slhog,S 5 inlS il Lol (P < 0/05) ] iy jinlS
Jlise (2l 51 (Sl 35 (29)5 G ey 2 ke pl SloaBl
Cnl 48l J3S 095 &y G JoSot o 9 (205 09)5 )3 el 2lis
(¥ Jgi)ais omlie JoSa 095 ) ials

adllanjge 33l obordsn slapadls - Joa

o9eiloie
(M+£SD)

¥oleo) gofeoy FY- IVEAY /O
Yo/eoy gefoo¥ FAVALSF/S
Yefous sefeee FYV/ALYA/A

Niars OVA/FEYY/D
¥ofee8 EVRAN YAVIYEO¥/Y
<[ AD <[+AA FOU/VEAY/A
¥eoleoy wefo ¥ YAASES - [Y

N FEV/YE0/Y

OYY/SESVIE iped

BSFIALVYIA oo onkl
(pg/ml)

VATV JaSiot iy

DAR/YLSA/E U

FYEIALDV/E oy

BV VSV JoSe s
(pg/ml)

5510508/ JaSiot iy

FYF/5LPE/) U

BMI 5 (gl polio b 85 Canl 55 G305 652 > (bl A5 gste (e
iz 0 01 pU AP &S 395 039 055 olpers 4y ] L(YY)cewl bls,l 5
Slyle jlttgan (gl 3Slos 35951 Ao (ulS (Sojglgid B
S8 SR plite s (gl yed (IF))0 GBS (65 ] il gilie peki
3y el sleslbo pala) fime el (ol gl S35 (Slow

Seo 2
Kadoglou 3
Oberbach 4

Doaa 5
Youn 6

&obolire BMST Lo o(¥)  atan & 5l S & Cons (gyblize NS il ()
S 09)5 4 s

R
ssba (Gioll (pyed atin (bl ey O Gl pols gl claadl,
Alo 58l WHR g 50 03 0 )d BMI ¢35 c oyl bl ol Jiims
DI olje & A Gh S35 (Sinlos drngi )3 (GIOU (sl e plxl]
g Slgnsl (o515 0y uoliitl ((SMas ©)a8 Cogli )3 by yed oyl
(Voo V)oisSon 5 S adlllan ) (VH)AS oo W] (ooe (i ©)las dgntc

Kim 1

ATEVIEG ATA T oY 5 —


https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html

O 5 pdcd acbls /AN

ownloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

el e AT (VT ATIA (Tl (Y sy

[

> doyd Sl 4 g e Jlein] clapuslSe ) acul aadsl o 5 YL
sy ol OIS Brae g (nyed bl davlys o S S99 0
JB 0338 o)Ll cpsly 9 bl i 2l 0T JUd 4y g Jitws g lojon
bbb b oS 3 ) s o JoSe jloslitl (55 s3]l pols
Sbslon gged 9§ (S | 65y 3 cuslie S, Glyieds Sl e (555
JHS @ gy piagh ool lacudgizme sl (g > ol b sy
Joypar 58 o)Ll b Sogajl (g Jelge g b (alie ) JolS (0,5
sgie ol g5 31 cypped g 2y ol M o)l 53 01iplool (slaaslllas
adlas il 3y50 cpl )3 plBl gl 598 imgh &S pl 4 dog b g Canl
.)9») L.)“’?) blﬁm M Oos,@)du 92 L)" dl.bw&p bl P)Y d)umu
(8 5 o

PPl gl (ppes tin b pbl & A8 0 o pols gl @l
by il e S 1oy AT gl ol EMSS o olyad 4
Sy 5 sl 0d Bl puy (U2 5 ey 5 k] Sl sl
ol g Gh S IS L obes SIS Bpas 5 Sioll (nye
b pansl slagdy ;o 1) sl (b posd Conl diuily S gy Moy
A8 sl

: 19,48 o ,SUlS

ol el 1 o &S ol cpally 5 imgn ol > pBaSeS s wle
2l Folew Colig (0 W3S (63b dlores (gl

ol gl ss 1815 alllas 1yl g

(&l

1. Bharath LP, Choi WW, Cho JM, Skobodzinski AA, Wong A, Sweeney
TE, Park SY. Combined resistance and aerobic exercise training reduces
insulin resistance and central adiposity in adolescent girls who are obese:
randomized clinical trial. European journal of applied physiology. 2018;
118(8):1653-1660.

2. Ibrahim DM, Mohamed NR, Fouad TA, Soliman AF. Short-Term
Impact of Laparoscopic Sleeve Gastrectomy on Serum Cartonectin and
Vaspin Levels in Obese Subjects. Obesity surgery.2018; 28(10):3237-
3245.

3. Hida K, Wada J, Eguchi J, Zhang H, Baba M, SeidaA, Shikata K.
Visceral adipose tissue-derived serine protease inhibitor: a unique
insulin-sensitizing adipocytokine in obesity. Proceedings of the National
Academy of Sciences. 2005; 102(30): 10610-10615.

4. Aminilari Z, Daryanoosh F, Kooshki JM, Mohamadi M. The effect of
12 weeks aerobic exercise on the apelin, omentin and glucose in obese
older women with diabetes type 2. J Arak Uni Med Sci. 2014; 17 (4):1-
10.

5. Boucher J, Masri B, Daviaud D, Gesta S, Guigne C, Mazzucotelli A,
Audigier Y. Apelin, a newly identified adipokine up-regulated by insulin
and obesity. Endocrinology 2005; 146(4), 1764-1771.

6. Heinonen MV, Purhonen AK, Miettinen P. Apelin, orexin-A and leptin
plasma levels in morbid obesity and effect of gastric banding. Regul Pept
2005; 130(1-2): 7-13.

7. Castan-Laurell I, Boucher J, Dray C, Daviaud D, Guigne C, Valet P.

ol g 395 leilas (SleSiug b (89 Culled 1aiSin slae o 8L
3 g el @yg0a ol 5 30 05 NS g g (YB)Ngiae bl Zolaw
Sl )gSlh Sy 29 sl )05 L badipe Jg Iiome (SlhounslSe 25k
red e )3 eii b (0 p83 ) ialS dawlsd (b))9 Sgdie (S b lasye
ozl LplS glugdl iy 3 Jlb il o lyied o b sledshe
Lol g3l 2 ge Jolse 51 1S5 (o (F5)0,1s i CRP g cpmply ciSiged]
b iyl g slagidl cusl B3 Qe ) 5 (Bl Sl g
9 039 <ol polie Jituo ysboas ol CUSS JoSio b o aiin i 5|
it Y gams 5 SIS 1iSiai g loline oS yspsly o3l g inlS BMI
by 558 g s 13 et BT (gLl sl 5 Ly (sl 45 51 5l o
Caols biags (YV)dgies TNFag IL-0dlexjl ool (loS g 20l
9 Mg 0k )bl Glpusilo dluwgas 1) L& (L 5l & slow) ol
(FA)83,8 3,135 1, TL-65 TNFa CRP, wile slyal! (elo S s 5,Skas
Sl oy asls il 4 Wleie olus IS j5 29350 (sla J53aM 0gMedy
oy il jtuw o s 4 Slgie oluw IS (Y)445 oo WHR 4
5ol €l 5 1853 g0 5 udlSlo (I8l 5 (ol gul 025,:5)58” i oo
Jae 5 lojor 3l ainej ) (ladlae (ST (V)2 LS5 536 (59 (ol
PLl psly 5 ol jodlio 2 (ol (sl (sl el g ol SIS JoSo
doj )yl imgdy ol Dod wyp pols Jimgd b B el oads
okl palie ialS ol SE Gpae 5 il pye el sk
blijl & g b b glis [y WHR 5 o (02 20> BMI (g omsly
23l (sla gy )3 &S sy g bl plie g (e 232 M0 e ealtne

Apelin, a novel adipokine overproduced in obesity: Friend or foe? Mol
Cell Endocrinol 2005; 245(1):7-9.

8. Shahraki Z, Eftekhari E. Impact of Aerobic Exercise on Serum Vaspin
Level in Female Patients with Type 2 Diabetes Mellitus. Crescent Journal
of Medical and Biological Sciences. 2018; 5(3):203-208.

9. Auguet T, Quintero Y, Riesco D, Morancho B, Terra X, Crescenti
B. New adipokines vaspin and omentin. Circulating levels and gene
expression in adipose tissue from morbidly obese women. BMC Med
Genet. 2011; 12: 1471-2350.

10. Mohebbi H, Rhmaninia F, Hedayati Emami MH, Saidi Ziabari T.
Effects of 8-week moderate-intensity aerobic training on levels of plasma
apelin and insulin resistance in women with type 2 diabetes. Physiology
of Sport Journal. 2014; 5(20):115-128.

11. Askari R, Hamedinia MR. The effect of combined and endurance
training on plasma apelin and insulin insensitivity among some
overweight females. Iranian Journal of Diabetes and Metababolism.2015;
14: 345-356.

12. Talebi-Garakani E, Safarzade A. The effect of resistance training
intensity and volume on serum vaspin concentration and insulin
resistance index in adult male rats. Daneshvar. 2012; 19(100):75-82.

13. Cho JK, Han TK, Kang HS. Combined effects of body mass index
and cardio/respiratory fitness on serum vaspin concentrations in Korean
young men. Eur J Appl Physiol .2010; 108(2): 347-53.

14. Oberbach A, Kirsch K, Lehmann S, Schlichting N, Fasshauer M,
Zarse K, et al. Serum vaspin concentrations are decreased after exercise-
induced oxidative stress. Obes Facts. 2010; 3: 328-31.

4/. by b
SirJ



https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html

AY 1 bl oy ool 55 olows S Gy 5 gl (328 (Lol

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

15. Moez RAA, Said AA. Aerobic exercise in obese type 2 diabetic
patients: Effect on plasminogen activator inhibitor 1 and visfatin levels.
International Journal of Therapies and Rehabilitation Research. 2016;
5(4):63-9.

16. Buchheit M, Rabbani A, Beigi HT. Predicting changes in high-
intensity intermittent running performance with acute responses to short
jump rope workouts in children. Journal of sports science & medicine.
2014; 13(3): 476.

17. Orhan S. Effect of weighted rope jumping training performed by
repetition method on the heart rate, anaerobic power, agility and reaction
time of basketball players. Advance in Environmental Biology.2013; 7:
945-951.

18. Seo K. The effects of dance music jump rope exercise on pulmonary
function and body mass index after music jump rope exercise in
overweight adults in 20’s. Journal of physical therapy science. 2017;
29(8): 1348-1351.

19. Lee DK, Cheng R, Nguyen T, Fan T, Kariyawasam AP, Liu Y.
Characterization of apelin, the ligand for the APJ receptor. Journal of
neurochemistry. 2000; 74(1), 34-41.

20. Rabadan-Chavez G, Quevedo-Corona L, Garcia AM, Reyes-
Maldonado E, Jaramillo-Flores M E. Cocoa powder, cocoa extract and
epicatechin attenuate hypercaloric diet-induced obesity through enhanced
B-oxidation and energy expenditure in white adipose tissue. Journal of
Functional Foods. 2016; 20, 54-67.

21. Kord-Varkaneh H, Ghaedi E, Nazary-Vanani A, Mohammadi H, Shab-
Bidar S. Does cocoa/dark chocolate supplementation have favorable effect
on body weight, body mass index and waist circumference? A systematic
review, meta-analysis and dose-response of randomized clinical trials.
Critical reviews in food science and nutrition. 2018; 19: 1-14.

22. Kim ES, Im JA, Kim KC, Park JH, Suh SH, Kang ES, Kim SH, Jekal
Y, Lee CW, Yoon YJ, Lee HC, Jeon JY..improved insulin sensitivity and
adiponectin level after exercise training in obese Korean youth. Obesity
(Silver Spring).2007; 15(12):3023-30.

23. Alavinejad P, Farsi F, Rezazadeh A, Mahmoodi M, Hajiani E,
Masjedizadeh AR, Mard SA, Neisi N, Hoseini H, Haghighizadeh MH,
Moghaddam EK. The effects of dark chocolate consumption on lipid
profile, fasting blood sugar, liver enzymes, inflammation, and antioxidant
status in patients with non-alcoholic fatty liver disease: A randomized,
placebo-controlled, pilot study. Journal of Gastroenterology and
Hepatology Research. 2015; 4(12):1858-186.

24. Orhan S. Effect of weighted rope jumping training performed by
repetition method on the heart rate, anaerobic power, agility and reaction
time of basketball players. Advance in Environmental Biology. 2013; 7:
945-951.

25. Kadoglou NP, Tsanikidis H, Kapelouzou A, Vrabas I, Vitta I,
Karayannacos PE. Effects of rosiglitazone and metformin treatment
on apelin, visfatin, and gherlin levels in patients with type 2 diabetes
mellitus. Meta Cli Expe. 2009; 59:373-79.

26. Mohebbi H, Rahmani nia F, Hedayati MH, Saeedi T. The effect of
eight-week aerobic exercise training on plasma concentartion of apelin
and insulin resistance in type 2 diabetics women. Exercise Physiology
Journal 2013; 5(20): 115-28.

27. Sheibani SH, Hanachi P, Refahiat MA. Effect of aerobic exercise
on serum concentration of apelin, TNFa and insulin in obese women.
Iran J Basic Med Sci.2012; 15(6): 1196-201.

28. Oberbach A, Kirsch K, Lehmann S, Schlichting N, Fasshauer
M, Zarse K, et al. Serum vaspin concentrations are decreased after
exercise-induced oxidative stress. Obes Facts. 2010; 3(5): 328—331.

29. Doaa M. Abdel-lateif and Shereen S. EI-Shaer Association
between changes in serum vaspin concentrations and changes of
anthropometric variables in obese subjects after weight reduction.
Journal of American science.2012; 8(4): 606-611.

30. Cho JK, Han TK, Kang HS. Combined effects of body mass index
and cardio/respiratory fitness on serum vaspin concentrations in
Korean young men. Eur J Appl Physiol. 2010; 108: 347-53.

31. Niksersht M, Rajabi H, Nikseresht A. The effects of nonlinear
resistance and aerobic interval training on serum levels of apelin
and insulin resistance in middle-aged obese men. Tehran University
Medical Journal. 2015; 73(5): 375-83.

32. Youn BS, Kloting N, Kratzsch J. Serum vaspm concentrations in
human obesity and type 2 diabetes. Diabetes.2008; 57(2): 372-7.

33. Castan-Laurell I, Michaela V, Daniele D, Cedric D, Michaela K,
Zuzana K, et al. Effect of Hypocaloric Diet-Induce Weight Loss in
Obese Women On Plasma Apelin And Adipose Tissue Expression or
Apelin and APJ. Eur J Endocrinol.2008; 158(6): 905-910.

34. Tatemoto K, Hosoya M, Habata Y, Fujii R, Kakegawa T, Zou
M-X, Kawamata Y, Fukusumi S, Hinuma S, Kitada C. Isolation and
characterization of a novel endogenous peptide ligand for the human
apj receptor. Biochemical and Biophysical Research Communications.
1998.251: 471-476.

35. Zacho M, Gaster M, Juel C, Wojtaszewski JF, Dela F. Strength
training increases insulin-mediated glucose uptake, GLUT4 content,
and insulin signaling in skeletal muscle in patients with type 2
diabetes. Diabetes. 2004; 53(2):294-305.

36. Abdel-lateif, DM, El-Shaer SS. Association between changes
in serum vaspin concentrations and changes of anthropometric and
metabolic variables in obese subjects after weight reduction. Journal
of American Science. 2012; 8(4):606-611.

37. Haghighat N, Rostami A, Eghtesadi S, Shidfar F, Heidari I,
Hoseini A. The effects of dark chocolate on glycemic control and
blood pressure in hypertensive diabetic patients: a randomized
clinical trial. RIMS. 2013; 20 (113) :78-86

38. Terra X, Montagut G, Bustos M, Llopiz N, Ardevol A, Blade
C. Grape-seed procyanidins prevent low-grade inflammationby
modulating cytokine expression in rats fed a high-fat diet. J Nutr
Biochem. 2009; 20(3):210-8.

39. Gonzalez-Sarrias, A, Combet E, Pinto P, Mena P, DallAsta M,
Garcia Aloy M, Sanchez-Meca J. A systematic review and meta-
analysis of the effects of flavanol-containing tea, cocoa and apple
products on selected cardiometabolic risk biomarkers: exploring the
factors responsible for variability in their efficacy. Nutrients. 2017;
9 (7): 746.

~‘~/. dop b
IAT

ATEVIEG ATA T oY 5 —


https://pejouhesh.sbmu.ac.ir/article-1-1919-fa.html
http://www.tcpdf.org

