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Abstract

Background: Physical activity and green tea are one of the recommended ways to control obesity and its complications
such as cardiovascular diseases, diabetes and liver inflammation. The aim of this study was to evaluate the combined
effect of exercise training and green tea on lipid profile in adults with overweight and obesity.

Methods: A systematic search of English and Persian articles published in PubMed, Web of Science, Scopus, SID,
Civilica, and Magiran databases was conducted until June 2024.

Results: A total of 14 studies with 390 adults with overweight and obesity, of which 198 subjects were in the combined
exercise and green tea group with an average age of 34 years old and BMI with an average of 30 kg.m2, of which 192
subjects in the control group with an average age of 34 years old and BMI with an average of 31 kg.m2 entered the
present meta-analysis. The results showed that the combination of exercise training and green tea caused a significant
decrease in TC [WMD=-22.923 mg/dL, P=0.001], TG [WMD=-9.946 mg/dL, P=0.001], LDL [WMD=-11.675 mg/dL,
P=0.001] and significant increase in HDL [WMD=8.888 mg/dL, P=0.017] in adults with overweight and obesity,
compared to the control group.

Conclusion: The results of this meta-analysis showed that the combination of exercise training and green tea in
overweight and obese adults decreases TC, TG, LDL and increases HDL. Therefore, exercise and green tea can be
suggested to to adults with overweight and obesity as a non-medicinal and practical solution to improve lipid profile.

Keywords: Exercise Training, Green Tea, Lipid Profile, Obesity, Adults

Please cite this article as:
Zafarmand O, Kazeminasab F. Combined effect of exercise training and green tea on lipid profile in adults with
overweight and obesity: A systematic review and meta-analysis. ijdld. 2025; 25(1):1-14.

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

*Corresponding Author: Fatemeh Kazeminasab; Email: fkazeminasab@kashanu.ac.ir

University of Kashan, Department of Physical Education and Sport Sciences, km 6 of Qutb Ravandi Blvd, Kashan, Iran, Postal code:
8731735153, Tel: +983155913706

I: 10.18502/ijdl.v25i1.20175]

Iranian Journal of Diabetes and Metabolism
2025; Vol. 25; No. 1; 1-14

I

Copyright © 2025 Iranian Journal of Diabetes and Metabolism and Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.
@ @8 [This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
=amrm Non-commercial uses of the work are permitted, provided the original work is properly cited.



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

& . D
WA AP Lo b X i u//ﬂ%% ({/C/mrﬁo%ﬂ, .

23S 50939 LS (51510 (WS 3 3 30 S el 33 Jww S 9 )39 02 05 (T 3

Jalxit 5 g waoplls 59 50
s B aabls s il

ulﬁ\ ‘CJML&M‘C}ML"' 5L<~:;J.‘J ‘L}"L‘d\ r)l.c SASESls c&ijjj r)lﬁju_:.)g C,.:.:J.? ejjf—\
Qlﬁ\ olals oLl oLiSls gL;SL.J\ r}l.c SASiESls ‘&ijjj (sjlﬁ} u.:.)w S S 5jJ§—Y

- od S )

- e

Cledl s ks (B e = B lacs e le 0T 51 5L 5058 5 Blr U S (6l (solening (Slae g 31 (S s Sl 5 ik dlad 140
oy Bl 5 035 LSl Sls OVLS )5 03 ed o 2 e Sl 5 200 (T oS5 A ol aalllas s ol (guS
Sid Scopus Web of Science PubMed slesibl (slaell 51 ol e o b 5 Sl OVl Soilatuns (§ g2t (S5,
A dle dslar S Jde Sleslazal L (C) 740 Obuabl ahols oSl sl s pl=il Yo VE JL o555 b Magiran 4 Civilica
S Sl 5 08 pes oS S 055 535030 VAN &S Bl 5 055 Lol glls JLS 5 gasesl YA 5L andlas N g eme 53 ladily
UBMI 5 0l Y o o Sile L J 28 655 3 3o5a3T VA &S 55 e talp SS ¥ o Sle UBMI 5 L ¥ o S0 L
TC Jlslas 2a o o Sl 5 (25505 (el oS5 45 003 0L gl i S0l Jdosil 8 3l n ol SShS T (S0l
-V\/Ave mg/dL P= ./+.\] LDL [WMD-= -4/a¢1 mg/dL P= +/+:\] TG [WMD-= -yv/ayrmg/dL P= +/++1]
Bl 5 05 Ll sLls 0VLS 55 53 J 55 05 S 4 ows [WMD= AaA mg/dL P=+/-\V] HDL jistes 1531 5 [WMD-=
A
TC 2alS o (Bl 5 035 BBl SLls OV 50 03 e Sl 5 (2505 (el S5 S 315 OLES ol ol 3 ool 1g S o
Sp Sl 3,0 5 asls b SKal K Ulgea Kl e e Gl 5 Eiss cpses pl b 55 e HDL 153l 5 LDL (TG
Spdolgdy b s 055 GlSl gLl OVLS 5 @ el

QYLS)JJ ‘u}\;; ‘LS"\':‘::S C)V._u o 6[:; ‘Ji)')) U‘ij’“: L;-\:-\s O@jb

AAEAVEIA - BYXYY PR AAEAVER FA RN [PRRY PRIk

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

1S slawl 5 e 4 Wlis pl 4

Zafarmand O, Kazeminasab F. Combined effect of exercise training and green tea on lipid profile in adults
with overweight and obesity: A systematic review and meta-analysis. ijdld. 2025; 25(1):1-14.

B0 pole 5 (S o 5 e 5 S Sladl asle Buaaly (HLAIS o831 (gui ol 5 LB (HlalS iom gl s oIS dabli i giewo Suticus 9"
fkazeminasab@kashanu.ac.ir : & ¢ 3K vy - YV 004NV YY1 28l

[ DOI: 10.18502/ijdl.v25i1.20175]

] \\‘o\‘db A Z/Lf R

ul/lﬂ/&}ﬁzbﬁ



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] W*fdb Rl E/Lf RA2)

0 AL o abls

OlS 1] b wsls Llea i8Sl J xS 5 oK
ohate g e ol en 4y GenST ST pnl b s
Ao g él};)d)_} Llsl 6‘)3 .>b_9| 6‘)” 0 94 ja.w}:.d QML
Coolt b by QLS e S S Y] cd s
oS Ll 5 S5 5l sl [A] el e gl U oS s
e Sl Mg T s e sy i LS
Slgn oymils sa s gl 5,8 0 s (SW O gl S
0 S S ol VU GlSt 5T als el (sl
565 e B 5D € ol Oy b3 e slaltS| 5
03505 5 g odhe gl Sl eslizad [AV ] AS o Jes
V] s on i 31 26 ST e L bl g o
e galsasen Sl cosi by slanSt sl slse daclsa
0k Ok (9 P 4 e A (G5 Ble (S5 27 02
S o3y B8 (55l EGCG )5 3 92 g0 83l piman Jrve ]
DY sols 0 0l 53 Wl las 5 i sdsed 03 e 28
588 LEGCG das o Ol &S 3505 5425 (gdalsi 3 b 5l
Q‘}f}es‘}s&ﬁ \)éjj‘)bjcn?yuﬁjb)‘jﬂ-)wldﬁ

[roe ] was o Jalsl 1, oy HDL
s i Gy Sdlad 5 e (sl B e DG 4 5 L
)}L:.u\._:wh,aLSJKA\)(;\};;@J.aLo)JJA)'\QLU'V.Ae;L&:M\a\S
Al Bl 5 055 Ll Olays 5 IS 6l Sl Jnies
485 I3 e 3050 55 $3wn Sl tas 53 g sb e al S
Abedi ol ool sty o2 5 s =l 5 [IV-14]
TG Jhgme ol Comge o Sl 5 oaslis o 03 oS 5
6‘)‘3 Q‘bja DL LDL 9 TC s J_} & HDL )lb‘-g'.;u Jﬁ\)ﬁ\
Moradi « K3 iass s [V ] el b Bl 5055 Ll
R S ama Sk oS Ll 518 (Y E) OLes
)\)L;'.su u-:'-,',‘j’\ 9 LDL TC TG )‘JL;.\M u.;.h\s g L;T.cju.c
OB95 D ypoe I ] ws o5 sl glyls Ols 6,5 HDL
o3 45 3ls OLis gl =k (Y+10) 0l,San 5 Izadi Ghahfarokhi
TG s gnn S2al8 o o s (Sl 5 (3158 (o0 S 5 i
4 High density lipoprotein

5 Camellia sinensis
6 Epigallocatechin gallate (EGCG)

b Gl 9 ()09 G208 S S

PRV

son W el e Glaglen ) (ol ol e Sl
TP TE S e I PCOU I PP WUV I Y 1P
552550 TG el (5 5 TC b Uy S Ut (5 20
S e HDL VL JB L s 55 5 LDL Ty SIS L
o Ve g g P POV PO AR o
SFaS S len sl Aol sl Jalse 552 HDL ials
ol Cmal S Sk o s W 050 0 e S
S B osk sl Jl b s Sl Jler paed )]
ok pl 95 el o (golaBl Cunds 5 s (i
b Bl 038 0 Oler Camex w51 i 0is el o
Oliies gy ol ool oy 50 3 gl o (g loadl 05y Bl
39y Flp Aoy 00 Slalia I VoYY Jl B &S ) o0 e
Slilie 40 Gl i 5l LIS S e 0Ly Al g ¢z 51 [Y]
L] ssls g o3 s 3l gt 2l

Sheslaal 5 S s Jall e S5 ey o Sl
S i A S sl G Olsee IS oS
&l s D] et ot ao s (Spbe Glaes)le 5 0
T Bl A 3 500 Jole ol (See (S 5
Gl 5 3550 5551 o 3155 55 oS gl Bl 555
Al s 4 e IS SR 8L IS e LS
SIS Sl Gpan s S s oebies P Bl 5 [E]
L Sl glacdld & o5 o 5 o 5 anls L
St b pasd e a il e Bl 3 ) S
P Bl el e 5 Al B e das el
S QL sl s cles ol a8y Al o
Jl”'; Jdsas Jd..l_;‘ Gl 4 Bbr Oleys 55 ()5 00 Caand
wiyled SWS 055 i | Sl 4 &8 pladslle (Sl 0o
Olpen 3 o ol [E] dmen Jlss5 0 (losus ool
Camien O Sl g e s Sl (61 ilis (6581,
5505 a5 Ol Sl el Yoo S S lled 355 0
03 B OpaldenSt Zd b 550 5 o e b o
Cj.ld.w S 53 S ele Olgeas o) opl 5l 5 el OLae
[o] 5o sl 4 0 S 5 5 05 Slas

Sheslial (35 slacdled 5 Slas gla SLEl ;o de

5 dug Lg)lf)‘b JK?H‘WJJlJSJVA &})\z oul; o

! Total Cholesterol
2 Triglyceride
3 Low density lipoprotein

L‘J'/'f/»J/C” Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] W*fdb Rl E/Lf RA2)

0 AL o abls

lipids" or "Lipid profile” or "Adults" or "Overweight" or
"Extra weight" or "Excess weight" or "fat" or "fattish" or
"obese".

5ol 5T s 5 Sl el (Slaolll 53 gt 5 g2
5 AL sl ede SVl S e Sl el s
Stz LVEY olo 5 b b Vs (gl * 0, K6 ML sane
3l e adly ml el wsslsa eSS Sl
) Ol s b kS el dlae oy el w(slen
L p\.u ) ddawgie DAL b oS 05w g gslS
Ay ) 5590 o e glae) o eglie 1 sad) d(daw g2o oA
e Sl 05l e Sl (S Cdladh (5555 yed)
dhed Ly, oy s wsdd Fop) (s
e g sl 2 il (Bl w55 LD (LS 55
0 gl 4 oS sbzal SVlie pioman 5 ol gl SV
e L3S R s 50 NS JS S s s B
ol s 53 a Lo it ot S slaell

W

Yl 9 5 93959 Gk
wua»;)bﬁjotbp;»lfomb‘&bﬂ;ﬁjjwk;u'\dlj
Aama RCTY i oolas b LlsTls ladllas ) i
S g ok rb,;:\ Sl =Y L;MK.\ bl 0L a0l
A oS oy Sladllae =Y Bl 5 055 wlsl lls Q‘YLS)}.
055 Aln 03 S Fopd e S 5 B0 i S5
oS o3l Dlallas —§ G (gl 5 (505 (05 O50) J 28
03515 =0 (LDL HDL TG TC) (s 30 S35 2 o5
O350 i 5 0303l 8 20kl Gl il 5 ks (glaosls
s S ) es S 5 53 m sla ga el gl sSe (sle ine
Slllle Jold =5 5 lajlas (S 5 5o Gl b 25005
aasbObl o tolen 53 od &)l eV 8uS il
(Review) (s,5,0 lalas (Crossover)  alais lallas
Ml 3 ass sl oy (Meta-analysis) sl 3 Olallze
by Jie &gt OYe gl ) LS oo ol
33 A Sopta b B NS 655 58 5 85 el Gis 55

Al o G

6 June

7SID

8 Civilica

9 Magiran

10 Google Scholar

11 Randomized control trial

b Gl 9 ()09 G208 S S

53 85 s Gl 065 s HDL Jls jms S2l330 5 LDL TC
Sl skt laelSs b s el mls ol [YY] s
Wy 5 Od 033 » e Sbr 5 (2505 (et oS 5 S
S e p i 5 3l Oloys b (6 ;K0 53 0T o5l 1 gb 05 5
[¥] 552 st 6T B e o S

Slallls plad (glumar 0 3 & ol B (Glaslls ‘-’JSL‘
23 Sk s S0 e Sl 5 S0 e S At
55 ol gl bl o5 plonil Gl 5 0135 L1 s 513
53 Sk Fopsd 2 e S 5 00 i S S AL el
W ls 35 el mlts Gl 5 035 L3I sls OS5
e Sl s 08 (r S5 M SOl Gl e
350 1) By 5 035 Ll gbls VLS55 55 sied oo 2
535 Gb e Gk ol O Ml b sl L3
Sy o5 plndl LT S das ol iy ol 4 3 50 Sl
Shd g 25k Sl S5 B Ulse e Gl 5 0005
§ o boapdslgiig Bl 5 035 Lol ghls OYLS 5 o

b 2
w\awfbu\vuﬂﬁ}\w;ls‘}aﬂbwﬁJAL\.»:‘J;

S P9y 5 Besls mle

Fdosly GBI glaelly 55 i (Ve ol sl (gl
038 55dome 03) Yo YE 155560 il 5Ty 5t e oSl
25 G SllS 1 eslizad b S SV (6l Glisl L
s S ol

"Aerobic Exercise" or "HIT" or "Interval training" or
"Aerobic Interval Training" or "Aerobic Interval" or
"Intermittent Training" or "High Intensity Intermittent"
or "High Intensity Interval Exercise" or "High Intensity"
or "High Intensity Interval Training" or "Sprint Interval
Exercise" or "SIT" or "Moderate-Intensity Continuous
Exercise" or "Resistance training" or "resistance" or
"SIT" or "Exercise" or "sports" or "training" or "Exercise
training" or "Physical Activity" or green tea" or "green
tea extract” or "catechin" or "catechins" or "Camellia
sinensis" or "Thea sinensis" or "Lipid profile" or "serum

1 Cochrane

2 preferred Reporting Items for Systematic Reviews and Meta-
Analyses

3 PubMed

4 Scopus

5> Web of Science

L‘J'/'f/»J/C” Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] H‘o\‘db Rl Z/l.j RA2)

0 AL o abls

ol pde el gl S B S B 55 740 Oliebl alol
Gb S A5 eslid (1) 0seil 5l Slles (5 Keab)
SRS e G5Real ke OIS el g
SIVO-0+ (oS SSeal=00/-Y0 i S sSeal=Yol
Iva] s s YU 5 5Kaal=Vo 5l zin dawsze 5 sKanl
eslizal Balas I Jde S Laesls il (sl ol S5 4y Y
Sl bl wilsl 3 SKeal pde Spe s
Oldlas 4 S 3y, e b 3l (Sensitivity analysis)
Olgea YO 51 28 (12) 03 S Ll L (Leave one-out method)
G s 3l ol b 5 LEDl (68 s [YV] s Blod S
S § S g dalie D) g0 53 oS W3S ooy S L
3 &S Al eslanal 4 6l S o Cd K Ol seas (Egger)
Ssgme STl (S s Ol /N L ol Sols me o ol

[r] e s ks

Lasl

ToTE a5 b ke Dbl el s i Ll
51 e S5 VS TAY slitad o (s il lie VETY sl
e.x&;_-juwhpw)f)\w45&»‘\%\‘:\.)4.?45&;«;133?;
bl sl Wl EA slaad Culg 53 (s i sdeee Vs
s SV oS e Lyt 3l e 45 A Sl S e
‘\‘Q}ajwm\; ple M andlae Voiabosr 51 LYs 4 e YE
f.’&«t}zj.}‘b.wuaﬁ\"&ﬁjxéuﬂxﬁbﬁjriﬁy.}@wb
dxlllas JJZS 0)45 S f”\'o J:jb @ s A (e JASULA

dls 3 g HDL e (gl 5

la s sa5l Sis
CS 0 dan oS LU Lol Lol addlas 50y s ses] YA
2 3531 VA s gy Bl 5 035 LSl sls LS 8 s
BV o 5 b e Gl 5 505 e oS5 0 S
35 935031 VAY &S 50 YA £ Y L Kls LBMI 5 Y8/
YAV Sk UBMI 5 Y4/ £ Y14 s o Sle b J 28 05 5

3 Heterogeneity

b Gl 9 ()09 G208 S S

Laosls le';:..ol
ke Ll Jl Jl sy 5 asllan 555 4y Loy o AL
G Sns wllls CiS Wsel sl O3p Golai s L
Jsb calstlte g 2 o S5 5 Copicr e Jult s i 55
VE] A ol sl (cp s S 5 aia s Sl sl cal= s
S e Jobost 3 plndl (sl IS (slaosls 3 g 5 355 e s [T
Glaesls 5 258 &g Sl Jstn sk 5 b ol G2 b
Cose 03 et S 3L Sl ol 8 anllas Lo 5
Wlis Jgins ok 5 (G5 31 Sl pde b o Sl pe
e Logetdata 31 eslecad b Ve ls sas 51 Waesls e
SEM") 5 Kle 5 bl sl 3 (SDY) s lusleasd ol

W] w55 o) 0

Y kS ow )

ool Jas s sbas Gmee 53 52 Lsi 33 SV ChS o)
i & e ol eslizad b Sldllas coiS L3l S
il 33 Jold o) slasbas [YA] A2 ol Pedro
Y s gssail 03 Ll d drly Jalss O3y pasiie )
Y il glaes S ol gba OB LSS 5 olans]
8 Ollaghues S 4 Coed OESES, S il b
il slaes S s O 03y B 3 b gasasl sy OLSS
ol ol e Gl oS sy Gl 2y 0 casllas
A3 V0 5l S =52 -1 «(Blinding of all assessors)
Copot Jlessn e el <V ey Sl OB eSS
o bl glacsli 5,158 s 4> 5 —A dntention to treat (ITT)
ke IS s S8 Gy el e sl ey S
S SVl plad 4 (P valug) (g)ls sxe Olse 5 slme S
Sl ddesls =l X L Vo ey S 53 L Pedro o
Kbl GV gode a5 O 3 a8 008 Sl 5 o il
(Y Jsdz) s anllas YL CiS

i 5
5 s oS5 A e sl A el Al
Sl 5035 Lol GLls VLS 5 s e o 2 e sl
el s o pll sl casdllas pl 53 23S el
el s 525 A 03Mitsl 43 g5 a5 3 llisl Sl il ¢, S0ls
5 oSobe Culs 5 A plosit (oslas 3 ke 3l aslinal L Lassls

1 Standard deviation
2 Standard Error of the Mean

L‘J'/'f/»%” Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] \\‘o\‘db Rl Z/Lf RA2)

S0 A g s oabls
0r Jolam 555 Sl a3 Sl o 03 i a g [YreTECYA]
[V] B oL ass A0 e ST 5[] asss e b

..5}.3

Sladlas S
Ll 8 5l 5Lz Pedro 5l eslial b o Ve CohS g 2 s
(Y Jsdr) 550V szl STas 50 Ve iS5l

b Gl 9 ()09 G208 S S

55503 SIS 55 830 ) e OB LSS 5 dan Linp VYA E
A.ij@h JiS o5 S Slallas <’L"5 05 e g Ldg Jlad 8
Yo oo b ldlas gla s ge sl laas sl ol s S las

PO 7N IV PR | B I o] (¥

o $edKsn S
Slpanda o e (il S5l il 3 andllas 5l andllas VE

s A Sl 5[] s v B Pl 35,5 Sl e

éLaaK.lb__ 53 ol ol Ve
5 Scopus PubMed _steni!

Web of science
(VEVY =sluw)

S o &) s o C,&Li Yle

(Yv =3luw) T

sl s i

l l ----------------- > S5 Al
(FQY =sluxs)
G0 Vs Gl 5l ey lallas

(Vv e =slus)
. \ 4
_‘27 5 0l5e s ok sl edd Gde Dlallas
“‘:{5 ot 6 S b lallas e

(Vo8 =slus) v (44Y= sluw)

:J:.JJA;. (Ve =slux) ol il lallae
(V =31ux3) O sesl s esls pde |Jsas axlllas
— JALSJAL;UJ;)'UJ&W)J;.QLAU@ R nj‘)‘“wj! f JJ
= (4A =3143) Ao g Q23] asiy slafie soms e
A (0 =olaw) dlin JulS oo pas
—ﬂ (/\=:‘M)J)25e))§>)>l-jf.lﬁ
R 5‘13 [R W gl;';:.}\ Sladlas
JAS

(V¢ =sluw)
%
2
by

435, Gl edd Ol Olallas

(18 =311 o] 5

Glallles QAT &yl g8 - IS

ul/!ﬂ/[f} Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

0 AL o abls b Gl 9 ()09 G208 S S

309 JSB 959 g LaSageyl (Shag-) Jgua

Al Job j
R Sk Ok b hled : sl S L
g i ) is e ) o SO 7 (i) g0 & gl -
(4a3s) (2 2 eSS (W) b g3 g03] JeS
(@i > old>
TR )
Lo ; SSET oS 7o
OAe b o9 p : )
S YA/F £ YT R ¢ olySKan
P AT D 43> 0 (PN Silsn JL Yo LYA LDL Sl 5,0 Yr Ol =RCT
et 5 0L A ey ges HOL e
. ol (510 s
T YA/FY £ Y% - [*\]
JLa Yo b YA
= LSl e Sor
e St
L opmin Sspl oo GEN) 5 Sleis!
PRSI ey Yo/ £ Y/TA s e
Ob 8 VO B s ) A Silsn YowEont TG Sl 05 Y Ol =RCT  osldle
s aass HUY ( ¥
e B o) J YT
e o o gy R
YTV £ VA [*¥]
3 eslie (o3 st
- . n e Sl e (i1 3 e
By e 2 Oles : )5
N TR R TYRR Ve s lg O\ Kan
S b azeal Oy g ™) A ) TYAY £ W/AY oselsl  o3Yr ol —RCT
! 0 ( o (i) dgs HDL il
Sla /0 L oo 0 glae (a0 Ve
el i oy g gy A [*¥]
ol TY/eE £ TN
b lsm Odiss s
SSIa= A B s Sl + el 85 e
B b s G Sl G e G .
g 8 QL : Y e ERPSH
- ™1 VYA £ Y0t s lg 505 6Ll e
LK aslin o ped 43540 i 00/Yr £ Y/Yq LDL i O3V Ol =RCT  0l,en
ARREIER S 9 (ivodss HOL S Yoy
[GETS U PR ) 4 (e - R
PSR YR VI
SSG AV o 08/4r & Y/0¥ [v¢]
— sl e
g ) _ D Sl 05 .. N
) [CEE V-3 P R EON (810) 5 TC by 2l
8 ' YY/LA £ £/A0 TG A Gl '
] Sl ve be agds (MY Silsa YY/0A £ 0/4Y ' 0¥ Ol =RCT  Y.v»
8 i 7 D J S DL Jus 5 2
Q PLORTIN | P (L8 V0) Jxs HDL I
P T TR T A L¢]
5 YA £ VY
e , ) RGN
b 30 52 Okod [ ped e Sl o el N PRy
= A s TC .
= Lir oddl sy 40 BA TY/EE £ Y/VA 16 €lolsdl RIFCON
= () A Silsn YA/NE £ V/EA 03 YV o= RCT
i) B Ol Slas A aids DS LDL O YA
3, ' (&) J =5 HDL
= X TY/AY £ £/Y0 [r4]
g YANY % Vot
P
=
Sl + (el
g e Sl Hm S . sl
ks E10) 5o .
o YA E Y TC  wlsl 5 Gk O Kas
€ - aids 4 ™) A aslie T80 £ YAY DL 3™ ol —RCT
3 Y 033 Yo
8 (s 1e)Jps HDL
o Weo ka7 [v]
TYAY £ YY)
s e
SRR PSP 5 e Sl (B S
[ y . . b
PSSR O TY/N ANV N 1e & Gl OLlas 5
SShas /v G o - ™A Silen YY/¥+ £ V4 DL O3V ol =RCT
s L tdgs (1o s HOL Jas AAAM
—_ Lo J : . .
Te) T 7 YA/AY £ Y/ - [*o]
N YA £ Y/
o
N
— N
b Sbr + (s o s
@ 08 s e (695 Cpp o0 e Sl (V) 50k
S - }/JJN - YasgEava T :'I.-g ey U5
= Obs JSlas /e b aids e )Y 5l ARVEERYIY Os ol s aYe oll—
g o S Sl s ( ) hg'l: 3) Be z Yo
Kodo B (V) d
2 T Ya/01 £ 1/¥) - A [
= ARVERERYIY
=t
—
O
a
- & - *
—— YL ) A XD 0% f{ s i


http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

0 AL o abls b Gl 9 ()09 G208 S S

Sbr + (e
L e Sl i e . e 3 S
Q.L.::L!U.,\i})wjaj :(fu\\’)x..ﬂ
) A - TG %
SSla= 70 G oo aids e Silsn J LY/8e £ 8/08 DL Sl o3 YY Ol =RCT . \‘
. - W\o
ot s s A (s ges MO ]
§8/A £ T/41
3 =+ e 35!
o jas Kotg gl e o e Sl A5 S
‘ G2 TC 5 FAE
Bor Cdd dege 00 bt - 16
™M\ JLe G go SUs Gl 03YY 0l = RCT  ol,Kes
.. - . - [t a o
0L e Sla- Ve agds Solen tJas LDL
) . (& V) Jdzs HDL Yoo
o _
T 5[ O T ) [¥¥]
Lot
LS aslhe oo e Sl F 0 e (i) s sl
PR iy T :'I.-g o Sen
G ond b (s - ™) A sl L Ay ol e ol —RCT g
e ST S AV, ] :(,&1) J,=s HDL
wh N S R e [¥\]
Yo kTS
Sl + s i
S 5 Ok S D Sl e (BN - .
B0 S | Ko ! Yo sy T LC; 505 ol s
B ) $0 ) A Sl L AL E L _ oY Oy —=RCT vy
L5 0L, Slas AG. D Sl
(£ Jxs HDL [v]
Lol YV/eY £ YAY
Ea/er £ V/0)
L sslsn wsie o el el b Syt el 5 8L
~ G Sl
Sl IV s r\/~~+vi~ (i 04) s IRRECET AL RECN
5wt b O - wia YL Slsa J;S £V £ 0/0e HTDGL ? ’fl’ 0) 53,-49) Ul —RCT Y.y
= b
b ohae Sy oy el e gy, GEED IS ©5 (2]
IACRORS - £0/¥ £ Y/00

Sladlas Sl (ouuy 52 -¥ Jgua

§ 3kl q A v ! 0 ¢ g \ \ Jlo — addlas
% ! v v X v x x v v v [y evy obKes 5 6
% v v N X v x v v v v [er]vey eslsdle 5 Sl g5,
3 v v v X v X VNN v Y] YeYe Ol Ken 5 i
g v v v x v x v v Y v [FE]YYe OllSan 5 2is 65 omm
% 0 v v x v x x x v v [Ee]reye Ol L
s % N4 N4 x v x Vv Vv N4 Vv [Fa]Y VA oL e 5 305 s
% 1 v v X v X v x v v [¥+]y Y oL Kan 5 sule
3 1 v v x v x v x v v [Fo] Y)Y Olas 5 sy b
E 1 SV x xx [ Y00 OhKes 5 ol
- v v v X Xy v []Y 10 5y o 5 S5
! v v x v x x v v v [PY]vere Oes 5 i o33!
v v v x v X v v v v [V ]y oLKea 5 g3l
0 v v X v X X X v v [y oy ohKes 5 i
v v v X v X v v v v [FA] YYOlen 5 58

OBaS S b rall LT (F ils glaos S 4 oalas | sboa OBUS S 15 olantl (Y s ool O35 ol b dly Jaul g 03 Laseie ()
s ol ame 6l S 5o oLl 52 s (0 candlas Cilises (glaes S 53 0 O35 L S e Sasesl G5 LSS (8 Olislagidines S 4
Glasls 58 55 s (A dTT) &) smas Lo sy s ool (V iy 51 DS ES 15 005310 51 28 5, (1 (Bllinding of all assessors)

(P Value) 6)'5;513,« i)l}:ﬁ})l.:ﬂﬁ AJ‘J»‘ ‘gci‘l-:‘ f)\; :ﬁ} (c\ :&A}_}g’ L;Lﬂ\j:":v‘gﬁ‘j LA:);&LS)LJ

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] \\‘o\‘db Rl Z/Lf RA2)

ul/!ﬂ/[f} Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

W pib g o (OB o Sl 9 )59 208 S S S

503 Cped oS sl 0L Al lie VY (glaesls Lo ey s JRESJOPAC
SYAYEE) P= /e N LDL I3 sme 58S e o g ool s
J =S 035 @ coms [WMD= -1V /Vo mg/dl (=0/++v I TC 5 e sl 5 505 e S
oslinal L (8 JK2) As Bl 5 055 Ll glls VLS5 s 5305 o ped 4 3l 0L altlle V) (slaesls ok s o
S Ol sl ey Sl (7)) 05T SYYNAY) P= /e V] TC s one 1Al e 5o (s
(12= VOIAVY P2 /e 0] 3503 355 5l gme 5 WL 555l U8 05 8 4 Coes [WMD= -YY/AYY mg/dl (-\Y/ 100
oslizal L (Y JS2) s 3l 5 035 6l glls 0VLS 5 5o

HDL , o sl 5 (2509 25 S S ol O gl 5 S ey 555l (17) el |

303 pyed oS 3l QLS e VY glaesls Lo sas 52 (2= ASATY P=+/00)) 3 i3 5505 s ome 5V 5 sKanl

V) P= /W] HDL s me (il 5l s e gl

5 JzS 058 4w [WMD= AAM mg/dl VNV I TGy jo gl 5 sb0s oyl S

oslizal (0 JS2) A5 Bl 5 05 6Ll sLls VLS5 505 s 4 3l 0L Al 1Y glaesls Lo s o
S ol Ol w5 A e p S5l (B) Ogesl “11/804) P= 00V ] TG ls s 288 o o sl
(2=8A8Y P=o/0 1) )l 55 s pme 5 Vb (5Kl 53 U8 655 a4 s [WMD= -4/4£7 mg/dl (—A/EAY

Sheslizad L L(F IK8) A Gl 5 055 Lol gl OS5
555wl oS 5ls DL il 5 b ey Sl (12) 0505

(|2= /oo P= '/Q/\i) J)‘J 2979 )‘J&xﬁﬁb‘} L):ilf

Lzl (6,8 g
SLasl (6 S s 542y saasOLES EQOEr Ose3] Cod 4t
HDL ¢<P= '/Y"i) TG L(P= '/VOO) TC LS(‘)‘ )\J&xﬁ r.,\:«

55 (P=+/A¥V) LDL 5 (P= +/0%¢)
LDL 5 jew b= 5 (5505 o2 o8 S

—
™

« .

2] Meta Analysis

Q

N

8 Model  Study name Statistics for each study Difference in means and 95%Cl

c Oifference  Standard Lower  Upper

o in means error Variance  limit bmit  Z-Valse p-Value

: Touli etal, 2022 -22.200 11.241 126360 44233 0467 1975 0.8 ——

8 Hosseini et al, 2020 -27.250 0.715 0512 28652 25848 -38.088 0.000 .

%] Hojjati Zicshti at al, 2020 7490 12473 155565 -31636 17256 0576 0564 —_—l—

£ Babaed Bonab, 2020 -B.600 11.500 134527 31333 14433 O0.TH 0.458 -

3 Amozadeh etal, 2018 -11.460 6.880 47340 24045 2025 1666 0.006 ——

E Abedietal, 2007 -30.600 12640 157263 G51T% 6021 2440 0.015 ——.—

=X Banaii Boroujeni et al, 2017 TADOD  10.364 107410 04313 53687  -T140  0.000 —l—

é Gahreman et al, 2016 AT.720 .23 67.614 -33.83¢ 1604 2455 003 ——

S lzad Ghahfarokhi et al, 2015 -50.820 20.744 430314 H1.478 10462 2450 0044 —_—

= Morad et al, 2013 0700 13678 187400 36500 17408 0708 0478 —_—Tl—

B haghighi et ak, 2013 7040 16553 274003 24533 40353 04TE 0633 —_—

-8 Random -22.523 5.230 27448 33492 12685 4378 0.000 -

o 0500 -AT.50 0.00 AT50 G500
c

= . -

8 Exercise Training and Green Tea Control
—

Meta Analysis

S 9059 VLI (614l YLaS 3 4o TC i Jac sla 9 o)) 9 (9 a3 oS y3 3 (FOrest plot) cudlisl o gas - ¥ s

[ DOI: 10.18502/ijdl.v25i1.20175 ]

- H‘o\‘db A mfzm;m

ul/!ﬂ/[/} - W



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

0 AL o abls b Gl 9 ()09 G208 S S

Meta Analysis

Model St name Statistios for each study Difference in means and 35% CI
Difference Standard Lower Upper
in means error Variance mat Emit  Z-Value p-Value
Marvi-Esfahani et al, 2021 -22.380 15.080 2274156 -51.947 TAET -1.485 0136 .
Homseini et al, 2020 -8.97T0 0.87T8 0.7 -11.681 -B.249 -11.367 0,000 .
Hojiati Zidas hti et al, 2020 560D 32.864 10B0.048 -BE.B4Z TO.DMZ 047D 0.B6E5 .
Babaei Bonab, 2020 -11.600 21.596  466.3T1 -64 127 30527 -0.546 0.585 .
Amozadeh et al, 2018 -&.T10 E.840 34403 -4B.4BE 4.TIE -1.149 0.254 —.——
Gahreman et al, 2046 -14.700 E.2E 27.493  -24.934 4470 -2E4D 0.005 —i—
Vakili & Hoss sinpour, 2015 -T.620 16.737 280116 -40.623 24.8963 -D.467 0.640 L
Izadi Ghahfarcokhi et al, 2015 -46.360 4T.740 2273108 -139.948 47468 -T2 0.334 L
Moradi et al, 2013 =B SO0 6.649 44 240  -22.932 3.43z -1.488 0.137 +-
haghighi et ak, 2043 =22 640 30.862 958.663 -B3.326 3IB.045 -D.TH 0.465 .
Belcaro etal, 2043 -B_500 1.689 2526 -12646 -6.3B5 -BATT 0.000 .
Random -B.94E6 0.746 0.557 -11.408 -B4B3 -13.323 0,000 .
-72.00 -36.00 0.00 36.00 T2.00

Exerase Training and Green Tea Confrol

Meta Analysis

S 9059 WL lyla (VLS )58 Ju TG ju e sla g iy (0 yad s 5 50 (Forest plot) cusibal s gas —v Jsi

Meta Analysis

Moded  Study name Statistice for each study D§fference in means and 35% C1
sfference  Standard Lower  Upper
N means ‘error Variance fmat it Z-Valve pValue
Touk etal, 2022 -£.200 836 BD.455 24490 8000 0086 0.324 .
Hosgeini et al, 2020 -2.950 0.598 0357 4122 4778 4935 0.000 | |
Hojgjati Zidashti et al, 2020 -22.760 10.758 115739 43836 -1.664 2115 0.034 —_——
Babaei Bonab, 2020 -B.300 5247 27527 -1B.583 1983 1582 0114 ——
Amozadeh et al, 2018 -26.430 536 28254 -36.848 -16.0M2 4972 0000
Abedi et al, 2007 -32.000 13400 171607 57675 6325 2443 0.5 __-L
Banas Borowjend et al, 2017 -5.800 12371 153044 -30.047 18,447 D469 0.639 L
Gahreman et al, 2016 -0.300 £.005 25046 -10.199 9419 D0TE 0.938 ——
Vakili & Hosseinpour, 2015 -F2A20 8189 67.054 -38169 60T1 -2THM 0.007 ——
lzad Ghahfarokhi et al, 2015 -12.270 9.340 87.239 -30.576 6036 1314 0.189 i
Morad etal, 2013 18800 11167 124699 -4D.687 3.087 1684 0032 B
haghighi et ak, 2013 8550 12878 165843 -16.690 33.790 0664 0507 L]
Random -11.675 3.402 11676 -18.344 5007 3432 0.001 *
-58.00 -29.00 0.00 29.00 58.00
Exercise Training and Green Tea Control

Meta Analysis
S 9 059 WL sl Y8 )38 Ho LDL 3 suis sla 9 (o309 0203 (s2S5 3 (FOTeEst plot) cubild jha gal -F Jsud

Meta Analysis

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

Model  Study name Statistics for each study Difference in means and 95% Cl

Difference Standard Lower Upper

in means arror Variance  lmit Jimit Z-Walue p-Valee
Toull etal, 2022 6.970 2706 7323 1666 12274 2576 0.0M0 L]
Hossemet 3, 200 4210 0.6 DI IS b3 - BT ]
Hogiati Zidashti et al, 2020 5040 4705 22136 4181 14264 1071 0284
Babaei Bonab, 2020 2.000 4,640 29627 -T.0d4 11004 0.431 LK
Amozadzh et al, 2018 1.380 1.201 1.667 -1.150 3010 1060 0285
Abedi etal, 2007 2.880 1.47 2008 0102 5.E5E 2.032 0042
Banail Boroujen et @, 2017 2.200 2.3 5.480 -2.388 6788  0.940  0.347
CGahreman et al, 2016 -1.160 1.763 3407 &5 22095 0658 0510
Vakili & Hosseinpour, 2015 2.050 1.883 1546 <1601 5741 1088 0276
Izadi Ghahfarokhi et al, 2015 95.080 13388 179245 T2.840 125320 7401 0000 —
Moradi et al, 2013 5.900 3.392 11.507 0745 12549 1.739 0.082
Iesyliylsel sk, 2013 2.040 3.78T 14.342 -5.383 9.463 0.530  0.500
Belcaro et al, 2013 27200 0.705 0.497 25818 28582 38588  0.000 | |

Ramdom 8888 T4 13792 1600 16167 2.393 0T ’
1000 -55.00 0.00 5500 110.00
Confrol Exercise Training and Green Tea

Mela Analysis

S 9 059 VLA 1l YLS 533 53 HDL 3 Gais sla 9 (o359 0203 S 55 31 (FOTESE PIO) kil s g —0 Yt

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] H‘o\‘db Rl Z/Lf RA2)

ul/!/}‘[f} Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] H‘o\‘db Rl Z/l.j RA2)

0 AL o abls
Aol pBases s
Qlﬁ\}l@jwbg&;delbfﬂjyb-ub@t}
Conds 25 g e ol et e Gl oS e e
Sl 5 05 0Ll glyls VLS 55 3 oz salist o 2ol
o5 Ol 58505 ol plxil (i 534S 0 Cola
dslie 2 Ogengn cnl R b (I
A sl Slidsse il Gk Sl Lol S
Sl o s Bl i Ol SRS o
S 5T sl 5 Ol SISl 555
035 dld Goob Sl Jee cpl apdo D0 D3 a0 d
oS Do Sk Slind gise sl S 4 sl
Ao Uy b ol & a5 o e [8Y]
SRl O3S Gl w o ) eslanad gl 1, A
LSl [EY] wals o 1) 0 slaad e 10 5 das s
o) Sl Ol SRl Jels anlp cnl 5s S5
o ol JEl 55 oS e 3T LCAT lansl s Jewl Js jmds
SalS s L s s osyls SJles HDL Jj s
S 5Senly o 31 CETP iy 2l g j2udS Skias JUis) 55
33 ek el s ped sl 4 HDL Jj 2ds Jlas!
Sl s Gl QU5 sse b bepl Ol
o pdS 2als Cel el o gladesd O gl i)
[o] 552 TG 5 VLDL
Sl S sads e 5l S Olsea e gl
S ol s ONE aslS Sl caslS ol o3 sa d s L
oo 53 b pas e (Sl o3 O s [18] ol aulS
lessy S S b s 1S 5l da ad 3V YN Ol
S S g 5 ek Jodd 5558 g ey 55 AS
Ol &S Wl o BL 055 L3 3T O pon HealS Y
el [Ee] S o Jlest 15 sline 55050 5 G555 58
ST Job Sl aitans Sl 50 G b S e Gl 28
5 (ST 5 st g ale) L2S1y O35St slaai S
Sy s RS ) STy O3 e S
Lle it bS5l b Sl e 5 (oo
6 g Sl e e 5T Sa0AS| ST 2
Lo Sl B S 4 e GlenSTy 5L IS 5 VB
clae Sl Col G gl [E1] asie sslas]

Col i Bals Ssdie 05 53 Bl bl

2 Peroxynitrite

b Gl 9 ()09 G208 S S

Sou

303 s oS5 s gl el b addllas Gua
5055 8L Gbls OS5 55 sk o 2 5o S 5
Sy opl 3l Sl gosasT YA Lanllae V8 il g Sy
TC Llspmn 18l o o Sl 5 5505 (e ed S
55 S 635 4 Cawed HDL Lls_ns 2ul3l 5 LDL TG

e Gl s 0 Lol gl VLS
e Sl S 5 LT (YN ) OLSen 5 Moradi ia g3, o
JUR BYRCO-SUR LIS Wiy, i Fi CRNCIN W VO PO
3 5 as Sl Odews a5 O3y Bl Glyls s e Y (o)
i o5 s 350 53 p SN Gsles ede s 4 > Sl s
e Sl 5 Feslie (p el oS 5 el 0L S sl 14
HDL s ssxe 2!l sLDL TG (TC s pxe JalS 50
s 5 emen [NV] A 05y Lol Glls Ols e s
Sl S 5 Olejen SBT (Y2 YY) Alizade s Marvi-Esfahani
LB OL,S TVO B s b O Sl eSS e
5oy aws Culs Sdea oS Olr 05 Y sy p L Al
350 15 e Sl sl JS 8 e 00 Lil55,5 B e
5 Sl e oS 5 el ol C;L:.: sl e Sbs)l
s Abedi zayn s [¥Y] e TG 2als o e ol
2 lie S 5 e Sl S5 BT (YD) Ol
905 ada A Odeday &S Ol 5 05 Blal glyls 5 0 Y (g,
oS s 000 o e h Dy e gl JoSe B s
S 5 as ol ol @L:J sl L3 3 e 1y 59, 0
3 TG Jbgme ol o v Gl 5 eslie (e
b e LDL (TC i Js 4 HDL ls oxe il
5 Haghighi s sassn s [Y] culi gls ms
L3l tnmd 5 e by S5 LT (YY) OIS
Sl 03 Vs 2 ante S8 0L S TA0 B0 s
J&Qfmjaﬁmm;v#gﬁéb;)djjﬁu\
50 50y 03 S8 Lo e A Spon s Gl
RS 9 e Sl S 5ol ol @L:j Lsls 3 (_ifli).)\
S A e Ao 5 0L O35 Ll e AalS s (51e
V] i g,ls sme 56 e, HDL (LDL TG (TC
s SIS s el (e il U3 0 sl
S0l o Sl oS B pae Dslite lajss (il
e SGOHSL s SRng Sends 5 SN

1 Nitric oxide

L‘J'/'f/»%” Y
AR



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] H‘o\‘db Rl Z/l.j RA2)

0 AL o abls

S SRS S i iE IS REPTEPREN RN
2575 e Sl 303 5 s DA S et Sde s
S Gl akie ssrse Ol Sledbl 1l
Gl ol L 3 B o3l 4 Lavass 3leoles
S oS g Sl (S oS sl ol 55158 0l (3l slas
3 S pemes S 2l bl ol e L el
Jolos 53 48 6 J 2S5 0l (g3l bslas sl eIl
S 3,85 il 1y dels UL, 05 S 5 S clleds s ileS
axdlls ol bl ol sl 1 os8l bl (68 s Jlaz]
Sd yod pme b 2ty Sladllas ol opl ply S o 5 e
Soare o dallas slaanly cyst 5 aub Gl i

]

S S Ao
S oSS e S Ll s S sbe
s o L 1) e Fo0 S 00 e S s A0
S Olpeh e Sl s s med S5 Ssba
L OVLS 5 53 Sk Fopss S sl oIS 5 Al
e Sl oSl b 0 e slety Bl 5 L5 LA
Slu a3 Lol yan Ll o oledl s 5 Jlost sl 3 Wsa

Sad e (A Cja.y S Sl S0

ému.;,w
o ss 5 mole sl ajf@a‘\s.u)b& el o€
.J)‘JJ Jﬁjfb‘a-

6 el

)‘} Ld ‘)L_._IP-‘ L \) J)P.- C)L&SUGJ LSLFEOJ‘D oS L;’KJ"‘““"‘.’.)" )\
("ﬁLNLSA Jga:;; Lials

5 Activated protein 2 (aP2)
6 Messenger RNA
7 Carnitine palmitoyl transporter | (CPTI)

b Gl 9 ()09 G208 S S

Lo 5 aw ol 1T O gladewd O s3T5l 53l
Sl Slasl s ST s kS S5
e Sl S oS5l 5 S [EY] ssT e s cniles
L s COMT '3l 5 Jte 5l U5 ko Jotls o 3
Wald w53 S Sl G Sy 2 25 SIS
SRl OT Bl 5 525 s slagel IS 18
L6 55 perlsm o ladeal O g1 5 30 5 d S o
o ge .U‘)Jda Cde J‘y}b 23 e Sl O e oMo
WI 55, PPARY? s S Sopmsl slads ials
o Jal o K s, Ceaat’ saas il Jlas)
g T e Jlad (s F gl e diS (la el ge
Ji{‘j-."\)> .Lnbjf eo_}%i} [f./\] U Cove < J..:M\_,)'L;J
eS| 1y glam 31 5 Sid s MRNAT Glsely 0L
N5l S sredl i) e Sl o 3L 5 AS s
L8] el 50 55 02 S TG 5 05055 40 ol 5L
Slas oS ol (518 s 5l 5 e sl O eae
5 PGCLa slad 5350 SIS 1ot 53 Ll o 5o Sl
Lo OpaldasS! gl 85l 55wl & PPAR
(K s s 1l O Db (gl 5 axils CIts (s
woars booplply for] cal ose Su W gl
ﬁébstMSQﬁwd\j&ﬁeMﬁJduaﬂ
Soss s um-ﬂ Ol enST 53 (6,85l sbl (gl

Ly ghoe 9 & g8 LG
Seplaarg bl o8 bla pia ghls ol dallas
@Lﬁﬂ.x;l);dawﬁ@ﬁgjgm‘wﬁffﬁajw
3l Sldlas 55 g S5, il SIS 56 sl 3 IS
Shas (phoos ilee el Jald Ll Bl s el
S LIRS Sladllas 4 Lol dallls glacus gios
A Sl Sldlas slaad el a5 Lo S Ll 4 5e

1 Catechol-O-methyltransferase

2 Peroxisome proliferator activated receptor y

3 Ccaat-enhancer binding protein-a (C/EBP-a)

4 Sterol regulatory element binding protein-1c (SREBP-1c)

ul/!r/j/&} Y
VY



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] W*fdb Rl Z/Ljd’aéw

0 AL o abls

References

1. Swift DL, Johannsen NM, Lavie CJ, Earnest CP,
Church TS. The role of exercise and physical activity
in weight loss and maintenance. Prog Cardiovasc
Dis. 2014; 56(4):441-7.

2. Mehrzad R. Definition and introduction to
epidemiology of obesity. 2020; p. 1-6.

3. Ogden CL, Carroll MD, Fryar CD, Flegal KM.
Prevalence of Obesity Among Adults and Youth:
United States, 2011-2014. NCHS Data Brief.
2015(219):1-8.

4. Diepvens K, Kovacs EM, Nijs IM, Vogels N,
Westerterp-Plantenga MS. Effect of green tea on
resting energy expenditure and substrate oxidation
during weight loss in overweight females. Br J Nutr.
2005; 94(6):1026-34.

5. Mann S, Beedie C, Jimenez A. Differential effects of
aerobic exercise, resistance training and combined
exercise modalities on cholesterol and the lipid
profile: review, synthesis and recommendations.
Sports Med. 2014; 44(2):211-21.

6. Kianbakht S. A Review on Medicinal Plants Used in
Treatment of Obesity and Overweight. Journal of
Medicinal Plants. 2010; 9(36):1-23.

7. Nieman DC, Lila MA, Gillitt ND.
Immunometabolism: A Multi-Omics Approach to
Interpreting the Influence of Exercise and Diet on the
Immune System. Annu Rev Food Sci Technol. 2019;
10:341-63.

8. Zhao B-L. Antioxidant effects of green tea
polyphenols. Chinese Science Bulletin. 2003; 48:315-
9

9. Benzie IF, Szeto YT. Total antioxidant capacity of
teas by the ferric reducing/antioxidant power assay. J
Agric Food Chem. 1999; 47(2):633-6.

10. Kawase M, Wang R, Shiomi T, Saijo R, Yagi K.
Antioxidative Activity of (-)-Epigallocatechin-3-(3"-
O-methyl)gallate Isolated from Fresh Tea Leaf and
Preliminary Results on Its Biological Activity.
Bioscience, Biotechnology, and Biochemistry. 2000;
64(10):2218-20.

11. Farzaei MH, Bahramsoltani R, Abbasabadi Z, Braidy
N, Nabavi SM. Role of green tea catechins in
prevention of age-related cognitive decline:
Pharmacological targets and clinical perspective. J
Cell Physiol. 2019; 234(3):2447-59.

12.Eng QY, Thanikachalam PV, Ramamurthy S.
Molecular understanding of Epigallocatechin gallate
(EGCQ) in cardiovascular and metabolic diseases. J
Ethnopharmacol. 2018; 210:296-310.

13. LuH, Meng X, Yang CS. Enzymology of methylation
of tea catechins and inhibition of catechol-O-
methyltransferase by (—)-epigallocatechin gallate.
Drug metabolism and disposition. 2003; 31(5):572-9.

14.Dulloo AG, Seydoux J, Girardier L, Chantre P,
Vandermander J. Green tea and thermogenesis:
interactions between catechin-polyphenols, caffeine
and sympathetic activity. Int J Obes Relat Metab
Disord. 2000; 24(2):252-8.

15. Cabrera C, Artacho R, Giménez R. Beneficial effects
of green tea--a review. J Am Coll Nutr. 2006;
25(2):79-99.

16. Hill AM, Coates AM, Buckley JD, Ross R, Thielecke
F, Howe PR. Can EGCG reduce abdominal fat in
obese subjects? J Am Coll Nutr. 2007; 26(4):396s-
402s.

17.Cardoso GA, Salgado JM, Cesar Mde C, Donado-

e S 9 o h09 RS 2SS A

Pestana CM. The effects of green tea consumption
and resistance training on body composition and
resting metabolic rate in overweight or obese women.
J Med Food. 2013; 16(2):120-7.

18. Narotzki B, Reznick AZ, Navot-Mintzer D, Dagan B,
Levy Y. Green tea and vitamin E enhance exercise-
induced benefits in body composition, glucose
homeostasis, and antioxidant status in elderly men
and women. J Am Coll Nutr. 2013; 32(1):31-40.

19.Ichinose T, Nomura S, Someya Y, Akimoto S,
Tachiyashiki K, Imaizumi K. Effect of endurance
training supplemented with green tea extract on
substrate metabolism during exercise in humans.
Scand J Med Sci Sports. 2011; 21(4):598-605.

20. Abedi B, Poorfakhimi Abarghu J, Ghadami A, Amini
Rarani S. The Effects of Resistance Training and
Green Tea Supplementation on Lipid Profile and
Insulin Resistance in Obese and Overweight Men.
Complementary Medicine Journal. 2017; 7(1):1767-
76

21.Moradi H, Kolahdozi S, Ahmadi Kani Golzar F,
Arabzade H, Asjodi F, Rezvan K. The effects of eight
weeks  resistance training and green tea
supplementation on cardiovascular risk factors in
overweight men. Journal of Shahrekord University of
Medical Sciences. 2014; 16(4):77-87.

22. 1zadi Ghahfarokhi M, Mogharnasi M, Faramarzi M.
The Impact of 10 weeks of Aerobic Exercise and
Supplementation of Green Tea on Lipid Profile,
Insulin Resistance and Liver Enzymes (GGT, ALT,
AST) in Obese Diabetic Women (type 2). Armaghane
Danesh. 2015; 20(2):161-71.

23.Rains TM, Agarwal S, Maki KC. Antiobesity effects
of green tea catechins: a mechanistic review. J Nutr
Biochem. 2011; 22(1):1-7.

24. Zafarmand o, Mogharnasi M, moghadasi m. The
effect of exercise training on serum levels of
adipokines related to energy homeostasis (adropin,
asprosin) and insulin resistance in patients with type
2 diabetes or obesity: A Systematic review and meta-
Analysis. Journal of Applied Health Studies in Sport
Physiology. 2024.

25.Mogharnasi M, Kazeminasab F, Zafarmand O,
Hassanpour N. The effect of aerobic and resistance
training on Omentin-1 and Nesfatin-1 levels in adults:
A systematic review and meta -Analysis. Journal of
Birjand University of Medical Sciences. 2024;
30(4):295-315.

26. Kazemi Nesab F, Zafarmand O. Comparison of the
effects of high-intensity intermittent training and
moderate-intensity ~ continuous  training  on
cardiometabolic factors in type 2 diabetic patients: a
systematic review and meta-analysis. Feyz Medical
Sciences Journal. 2024; 28(1):96-109.

27.COPAS J SJQ. Meta-analysis, funnel plots and
sensitivity analysis. Biostatistics. 2000;1(3):247-62.

28. De Morton NA. The PEDro scale is a valid measure
of the methodological quality of clinical trials: a
demographic study. Aust J Physiother. 2009;
55(2):129-33.

29. Higgins JP, Thompson SG, Deeks JJ, Altman DG.
Measuring inconsistency in meta-analyses. Bmj.
2003; 327(7414):557-60.

30. Egger M, Davey Smith G, Schneider M, Minder C.
Bias in meta-analysis detected by a simple, graphical
test. Bmj. 1997; 315(7109):629-34.

! / Wose ok
'Y



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/ijdl.v25i1.20175 ]

-] W*fdb Rl Z/Ljd’aéw

0 AL o abls

31. Hematinezhad Touli M, Elmieh A, Hosseinpour A.
The Effect of Six-Week Aerobic Exercise Combined
with Green Tea Consumption on PON1 and VO2max
Increase and Apelin, Blood Pressure, and Blood
Lipids Reduction in Young Obese Men. Archives of
Razi Institute. 2022; 77(6):2115-23.

32. Marvi-Esfahani M, Alizade S. The effect of green tea
supplement on some metabolic indicators and body
composition after eight weeks of moderate intensity
rhythmic aerobic exercise in obese women. medical
journal of mashhad university of medical sciences.
2021; 64(2):2999-3013.

33.Hosseini Z, Ghaedi H, Ahmadi M, Hosseini SA.
Lipid-Lowering Effects of Concurrent Training and
Green Tea Consumption in Overweight Women. J
Obes Metab Syndr. 2020; 29(4):313-9.

34. Hojjati Zidashti Z, heydari E, 1zaddoust F. Effects of
green tea consumption and aerobic- resistance
training on lipid profile and body composition in
overweight and obese postmenopausal women.
Medical Sciences Journal of Islamic Azad University.
2020; 30(1):67-74.

35. Banaii Borojeni J, Zadeh Hendijani B, Karimi M,
Keshavarz S. The Effect of Continues Aerobic
Training with Green Tea Supplementation on Lipid
Profiles of Inactive Obese Females. Annals of Applied
Sport Science. 2017; 5(1):45-50.

36.Gahreman D, Heydari M, Boutcher Y, Freund J,
Boutcher S. The Effect of Green Tea Ingestion and
Interval Sprinting Exercise on the Body Composition
of Overweight Males: A Randomized Trial.
Nutrients. 2016; 8(8).

37.Haghighi AH, Yaghoubi M, Hosseini kakhk SAR.
The Effect of Eight Weeks Aerobic Training and
Green Tea Supplementation on Body Fat Percentage
and Serum Lipid Profiles in Obese and Overweight
Women. Medical journal of mashhad university of
medical sciences. 2013; 56(4):211-8.

38.Belcaro G, Ledda A, Hu S, Cesarone MR, Feragalli
B, Dugall M. Greenselect phytosome for borderline
metabolic syndrome. Evid Based Complement
Alternat Med. 2013; 2013:869061.

39. Amozadeh H, Shabani R, Nazari M. The Effect of
Aerobic Training and Green Tea Supplementation on
Cardio Metabolic Risk Factors in Overweight and
Obese Females: A Randomized Trial. Int J
Endocrinol Metab. 2018; 16(4):e60738.

40. Babaei bonab S. Effect of 12 weeks of Aqua training
and green tea supplement on serum TNFa, CRP and
cardiovascular risk factors in inactive obese women.
Studies in Medical Sciences. 2020; 30(12):950-9.

41.Vakili J, Hosseinpour L. The effects of 8 weeks
aerobic exercise training along with green tea
consumption on the cardiovascular risk factors in
obese women. Journal of Practical Studies of
Biosciences in Sport. 2015; 3(5):78-88.

42.Hixian Q, VanCrey B, Shi J, Kakuda Y, Jiang Y.
Green tea extract thermogenesis-induced weight loss
by epigallocatechin gallate inhibition of catechol-O-
methyltransferase. J Med Food. 2006; 9(4):451-8.

43.Onakpoya 1J, Heneghan CJ. Effect of the novel
functional fibre, polyglycoplex (PGX), on body
weight and metabolic parameters: A systematic

b Gl 9 ()09 G208 S S

review of randomized clinical trials. Clin Nutr. 2015;
34(6):1109-14.

44.Wang Y, Ho CT. Polyphenolic chemistry of tea and
coffee: a century of progress. J Agric Food Chem.
2009; 57(18):8109-14.

45.Kroon PA, Clifford MN, Crozier A, Day AJ,
Donovan JL, Manach C, et al. How should we assess
the effects of exposure to dietary polyphenols in
vitro? Am J Clin Nutr. 2004; 80(1):15-21.

46.Xing L, Zhang H, Qi R, Tsao R, Mine Y. Recent
Advances in the Understanding of the Health Benefits
and Molecular Mechanisms Associated with Green
Tea Polyphenols. J Agric Food Chem. 2019;
67(4):1029-43.

47.Goldstein DS, Eisenhofer G, Kopin 1J. Sources and
significance of plasma levels of catechols and their
metabolites in humans. J Pharmacol Exp Ther. 2003;
305(3):800-11.

48.Chen N, Bezzina R, Hinch E, Lewandowski PA,
Cameron-Smith D, Mathai ML, et al. Green tea, black
tea, and epigallocatechin modify body composition,
improve glucose tolerance, and differentially alter
metabolic gene expression in rats fed a high-fat diet.
Nutr Res. 2009; 29(11):784-93.

49. Sae-Tan S, Grove KA, Kennett MJ, Lambert JD. (-)-
Epigallocatechin-3-gallate increases the expression
of genes related to fat oxidation in the skeletal muscle
of high fat-fed mice. Food Funct. 2011; 2(2):111-6.

50.Haramizu S, Ota N, Hase T, Murase T. Catechins
attenuate eccentric exercise-induced inflammation
and loss of force production in muscle in senescence-
accelerated mice. J Appl Physiol (1985). 2011,
111(6):1654-63.

! / Wose ok
A}



http://dx.doi.org/10.18502/ijdl.v25i1.20175
https://ijdld.tums.ac.ir/article-1-6371-en.html
http://www.tcpdf.org

