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Keywords: integration of exercise programs and natural supplements, such as ginger, which
N possesses anti-inflammatory properties, could help manage the symptoms of this

Arthritis disease. The present study aimed to assess the effect of ginger supplementation

Knee alongside functional exercises on inflammatory factor levels in patients with knee

Functional exercises

Ginger powder osteoarthritis.

Materials and Methods: In this experimental study, the subjects were patients with
©2025 Arak University of Medical knee osteoarthritis who voluntarily participated in the study, consisting of 40
Sciences women aged 55-65 years with a mean weight of 75-85 kilograms. They were
randomly assigned to four groups of 10 people: exercise, control, ginger, and
exercise with ginger. The exercise program consisted of two parts: the first part
included light exercises, and the second part entailed a combination of exercises.
The training program was conducted for eight weeks, three times a week. Blood
samples were taken 24 hours before and after the exercise program. For data
analysis, the Shapiro-Wilk test was used to check for normality, and for comparison
between groups, one-way ANOVA and Tukey's post-hoc test were employed using
SPSS software (version 29).

Results: After eight weeks of intervention, there were significant reductions in the
levels of interleukin 6 and interleukin 10 in the exercise group, the ginger
supplement group, and the exercise+ginger supplement group, compared to the
values before the intervention (P=0.0001).

Conclusion: It seems that performing functional exercises for eight weeks along with
consuming ginger powder can be effective in the mitigation of inflammatory factors
associated with knee osteoarthritis.
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INTRODUCTION

Osteoarthritis, or knee arthritis, which is one of
the most common joint diseases, is recognized
as the main cause of pain and disability in most
countries across the globe (1). The prevalence of
the disease increases with age, as it is estimated
that 40% of people over 70 worldwide suffer
from the disease (1). Inflammation is a defense
mechanism that forms a protective reaction in
response to physical, chemical, and biological
stimuli and aims to eliminate the primary factors
of tissue cell damage and initiate the repair
process (2). In general, the interleukin family
plays a crucial role in inflammatory diseases,
and their concentration in synovial fluid can
serve as a reliable chemical marker for reflecting
the severity and progression of osteoarthritis (2).
Cytokines are peptides or proteins produced and
released by immune system cells, mediating the
production of immune responses. They are
generally divided into two broad categories: pre-
inflammatory and anti-inflammatory.  Pre-
inflammatory cytokines are involved in the
development and progression of inflammation.
Cytokines, such as Interleukin-1 (IL-1) and
Interleukin-6  (IL-6), are among the pre-
inflammatory cytokines (3). Pre-inflammatory
cytokines such as IL-6 and IL-10 are involved in
the  development and  progression  of
inflammation. They are secreted in response to
inflammation and are the limiting and reversing
agents of the progressive inflammation process
(3). Cytokines released from the skeletal muscle
are not only related to exercise-induced immune
changes, but also mediate acute exercise-
induced metabolic changes and exercise
adaptations (4). IL-6 acts as an activator of B
lymphocytes for the production of antibodies
and as an inducer for the production of acute-
phase factors. IL-10 primarily acts as an inhibitor
of macrophage activation and reduces the
production of cytokines; moreover, it is effective
in regulating immunity and inflammation (5).
Regular exercise is increasingly considered an
effective treatment strategy for osteoarthritis (6).
In this regard, physical activity and exercise
have been considered one of the basic pillars of
care and management of arthritis over the

decades. The cost-effectiveness and non-
pharmacological nature of physical activity
highlight its therapeutic importance (6).

Furthermore, studies have demonstrated that
ginger is an anti-inflammatory substance used in
the treatment of rheumatism and muscle
disorders, and the World Health Organization
has considered ginger a dietary supplement (7).
A wide array of studies has pointed out that this
plant is beneficial for reducing the symptoms of
arthritis (7).

METHODS

In this experimental study, the subjects were
patients with knee osteoarthritis who voluntarily
participated in the study, consisting of 40
women aged 55-65 years with a mean weight of
75-85 kilograms. They were randomly assigned
to four groups of 10 people: exercise, control,

ginger, and exercise with ginger. The exercise
program consisted of two parts: the first part
included light exercises, and the second part
included a combination of exercises. The training
program was conducted for eight weeks, three times
a week. Blood samples were taken 24 hours before
and after the exercise program. For data analysis, the
Shapiro-Wilk test was used to check for normality,
and for comparison between groups, one-way
ANOVA and Tukey's post-hoc test were employed
using SPSS software (version 29).

RESULTS
According to the toki follow-up test, after eight
weeks of performance training with oral

consumption of ginger powder, the decrease in the
level of IL-6 in the exercise+ginger group compared
to the control groups (P=0.012), exercise (P=0.053),
and ginger (P=0.027) was statistically significant.
The comparison before and after the research
protocol at IL-6 level based on the correlation t-test
demonstrated that the control group had a significant
increase in IL-6 after eight weeks compared to
before the research protocol (P=0.001). The
decrease in IL-6 levels was also significant in the
groups of exercise (P=0.001), ginger (P =0.001), and
exercise+ ginger (P=0.001) compared to before the
research protocol. Moreover, after eight weeks of
performance training with oral consumption of
ginger powder, the decrease in IL-10 level in the
ginger groups (P=0.019) and exercise+ginger
(P=0.003) was statistically significant compared to
the control group. The reduction in the level of IL-10
in the exercise+ginger group compared to the
exercise group was also significant (P=0.046).
Comparison before and after the research protocol
based on the correlated t-test illustrated that the
control group displayed a significant increase in IL-
10 after eight weeks compared to before the
research  protocol (P=0.006). Furthermore, a
decrease in IL-10 levels was significant in the groups
of exercise (P=0.002), ginger (P=0.002) and
exercise+ginger (P=0.002) compared to before the
research protocol

CONCLUSION

As evidenced by the results of the present study,
functional exercises combined with the consumption
of ginger powder cause a significant decrease in
levels of IL-6 and IL-10 in patients with knee
arthritis. According to the findings of the current
study, the use of financial exercise and ginger brings
about remarkable changes in the pain relief of
patients with knee osteoarthritis. In future studies, it
is recommended to focus on the impact of different
doses of ginger and other natural antioxidants and
various exercises with different intensities and
durations on other inflammatory factors associated
with knee atrophy.

Ethical Considerations

Compliance with ethical guidelines

All ethical principles for working with animals were
approved in accordance with the Helsinki
Declaration and under the supervision of the Ethics
Committee of the University of Bo Ali -Sina, with the
code Rec. basu.ac. ir1402/040.

46



Complementary Medicine Journal 2025;15(1):Spring

Funding

There is no funding support.

Authors Contributions

All authors contributed to the conceptualization
and writing of the article. All of the authors
approved the content of the manuscript and
agreed on all aspects of the work.

Conflict of Interest

The authors declared no conflict of interest.

Acknowledgements

It is worth thanking and appreciating the efforts of
Dr. Heidarianpour, who helped us by providing
careful guidance and designing this study, as well as
the patients who have accompanied us with
patience during this study.

47



‘f’f )l@ d D)M Ad 0499

https://cmja.arakmu.ac.ir/

g 3 dlio

VoS ol sl o F— (oS o it Tobw g1 S 5998 D pto ) (58 3ot (39 y0 didd Culis il

95 S 33 5T gt 49 Hiwo 31 ylows 49

f . . \s . T wY . \ .
St 15 T 606 ool ey b e (e T el e 4s000 00
Olnl e0lg «)lee (o oKl (28559 pole 9 (S S5 0g)S Y
U‘)”I ‘ul.\a.m ‘Lu.») u.l.cy oKiisly Lf‘“’))? P?l'; PRCA ‘U"))? LS)}JQ’)J J.w)‘ U»LW)K ¥

el ol glien dis oy oS (oBip psle eaSiib iy idnid 008 om Olude e iR odiagi
a.heidarianpour@basu.ac.ir

oSz

A b sla oS 5 (555 sloaoly jl edlital (ko 5l sl o b baye olod] slacs o 5 (Se o 5] reasie
oy ddllas (pl 5l Bun a5 S8 ()l ol 03)lse S8 4 Wl dites Gl A5 Casls ()l & (oo
g1 il )l o M lilons 53 e sloygSE o 1 (63, Shae Sliy o ol jo 4 S JoSo 51

YO g saals g Jlo £O B 0O (o> b g3l o 5ol 4 Mise 5 ¥+ iy 539051 (0,56 dews anlllas oyl 215 bg,
8309 «J S 09)5 Jolb (6)8 Ve 093 Yoz 3 (Bl jsbas llon Sl (55 alicyls, ISTL kg p)SolS AD b
P> Wi 9 S Olyped Jgl (i 9 0 JoSUS (150 93 5l (uped deliy i8S 15 it S5yg «Jed
by il dmy g B el VY (61565 00,5 ploo] dian )0 jb dw Code &) aiad il i yod dolip Dgy (oS 5 Ol yod
S emosls Julos sl b o pSojll 1Y) gy 4 VempuS il 5 P oSl oy gaw (85 Ojge (el
On walie (ly (SS9 i geil g )by sl ol 5l g edls 35 Jloy gy e Shgmgyld o))
A 435,50, YA 450 SPSS 13 5 1 o3lizal | lnog 5

0955 (P +Y) cyaye5 0,5 33 VS hyiial 5 P S )yl rghans 45 313 (s Alslio i i ) oy ol iy
ol 4Bl alS dS e LB & s (g)blixe yobody (P<e/o 0 V) Juuzss + o yes 09,5 9 (P<e/+V) Jus)

Uil > Wlg o Juzt; de Bpas b ooljen dian cuid Gy (00,Slas il yoi ploul sy o JaS & i puFazai
A3l ge 913 5950 b ey el (sl g5l

VETNY - el y g )6
VEF1 BV 1 by Gl

1eeals 53l
55 595

P S o

Vem oS o il
JLasilé ol s

Jexs o0

olRasls (gl i 39> oles
el Lrgizms S1)| S pole

Copyright © 2025 The Author(s); Published by Complementary Medicine Journal. This is an open access article, distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/40/) which permits others to copy and

redistribute material just in noncommercial usages, provided the original work is properly cited.



http://creativecommons.org/licenses
https://orcid.org/0009-0002-6511-5725
https://orcid.org/0000.0001.8152.1489
https://orcid.org/0000-0001-8666-8789
mailto:a.heidarianpour@basu.ac.ir

ouds (a8 Al BTl ey AloldBl V- STgl Tl g P STs
s Vb Dol b (ol (o8 saalin 4 Glaasie azgi o)yl (1) Cul
wzge Sl el 98l (Dlidod ol pelulyy ol 0 by o5 oo
SR (gl 3 Shoe S9nte 5 GB309 Job 50 202 Gt A1
sy ISl (sl LT e i il e 5 Jb il ol
olpes 4 sk lagal Snlie pgyain b glagise 5 (> s
Jois wiile STl Gl oozl odyb 51 (1) conl axsls
axl wile e pilse 5 Bl Fse el Jelse 1alS 5o Wl e
oSt paizmen (1) W)l 1) WS oo sl glend alag)ls
Fl o8 Sldllas g conl 4355 13 (o) 9590 JLtsl (oo 58 aelip
el ool 3 s 8550 1y (GB5yg Cedlad b plgi ks oS K]
2 ey boelren 90,8kes Sliyel gy anlllas nl 5l Ban Y

sl 95,1 4 e ilas 50 (alecdl Jelse

SLITIY)

b el Ggalom s Osalite b b e and adlllas 0l
S letiel 4 Mie phlon 5l Geyes 0 diged Sjpo 4 Lo boge)]
Co i, lenl a5 laes Gl el gwed pledl SLdST 4 caiiS daxl e
Sl ol wiad bl g sad ol S Slule g byl
5 0o, oS, adllas 5 las 3 S adbcgls, a5l g aldbgls
A B YO i cotials 5 Jlo 50 b DO s csarals b o5 B ol
G Ve 0g)S jlaz o esle Bolai by lagogejl vy o S5lS
plsl Wl el JeSit B9 5 e «Ghing (SRS 095 Jelo
Jold (o pod el o0 ol (050 S5 25 (559 Ol 50 (e aalip
S Jals pod o 5 S Sl el ol Jol (5 109 (25 50
505k A Do 4w e (b jo a5 0g (g)leds a4 b ol s
e Sl Al e Ve gl Jold (oo ped saslin oS ploxl ide
A g Alad Culd Do 4 glaads g0 Jld oimliul glao s b slasds
2 @bl celo cia jlan 6505 Jos b 2] s o 50 anle
Sly oo sladises (L35 Dygo (uyed Al sl am g S a9
5 FoSdrnl oo zohe GxSeill pshie 4 Loy S ace
Slr w08 pSoslul 1Yl By, s b syslaer Vom0l
dilin sl 5 Boig ool By ragislS (g3l Sl ooy (05 sl (o)
b osliiul (S5 el S g dyg S 1531 Gge5T 5l ooy S

wiad gllas Ghalejl ik (Jlozol Slilas 5 alss Bus 5l o oges]
Qs e i disged JooSS I g90 51 JB 1) asbiculs; 08
Sl a5 ol 3l g aims GBliail jagh 5l dlo e o 0 Wog e
Sly Gragh 4 SAn (55 Gee b owidls 1) Llagh gib 4 395
LRSS

chagie 0,0 b gl 5o, @l el aalllae 4 555 slacSdle
Sheslinul pas g cubo g o3 b aile s ()le GBI
s 9 6509 o 3 Y slacdle g Slillas o)l
aalol ploxl sl Ohlew (2l pae aslllas 5l 29,5 Jlne o ploxl ag)]
O oS il yo b asdllas cpliog (gilom b o)o Jdo 4 (oo el 4l
o plel L degs olKails o Rec.basu.ac.ir1402/040

ey JoSo
Sis Jowzs; ) (Zingiber officinale) Juzs; 09 a5 sl
3 eolaiwl b ool Sis Jauze ) o oolainl i 498 5l ool o)ls 9 oo
2 En Dyge 4 Hlell HeiS csls Bosch2616 Joo (3, ol

&

donio

51 gl; (Arthritis) 595,1 b (Osteoarthritis) <o 5,Tgxil
A3 Sl g 03 odee cde 5 (Lade o lon (5 gene
SR G BT L ol Gl et () Sl e sla g
Ve YL oLl 5l aus s Feoas sl ouls 00 (o aS ol Wb oo
Sl () wpe @) Gl 2l S Gk el o Jb
S e 4 by jo a5 el £l pu S (Inflammation)
gools fSas ) sbla> 28Ty SO (Slslon 5 (olooed (Sosd
Al gy 5 (b Jsho ol adgl Jolse 0 o 5l ol Bas
P o 5 S gl IS gty (¥) el naz
Jussios @le 3 Lol il 5 0 o 53k G slacs b
Copig 5 oad el 0 et alesd LG S Wiy e
@RSy b bay oSyl (1) adl oy p)lsmil ol
5 Wabos by 5 oy (el olliws la sl v o5 aites
G IS b o oSyl aiis eyl glagoly ol salauls
Wgdoo peedi Slilas 5 ol Sip o gates 9o
i oo oleall Sy 5 obml o bl e sl
dor Sl PSPl s Sl wil SlepSsls
A oSl (1) s Ay Sl s
VoS olpnl 3 (Interleukin-6: IL-6) #-..5¢) sl asile
Jos ol céin g obul o (Interleukein-10: IL-10)
g oauS dgume Jolo g Wgdoo gl Sledll 4wl o s
S 0S g (1) sk Olell g0y piy AT (G00LS usSiae
P09 3l B el Sl b o &8 Sl galas Sl ead b
3 sl s 5 B Syl Sl e a5l s al
el 5,556 F- S5l () slign 3 s sl S
o2 5 5ol ads caz B slaciwsil caiis Jlab 4& 0 oS
WS e Jee sl B laygsh ads eaSWl lyiea
s 5 00 Jlab | llis S o ol (59551 1) oS3l 2
Sl g Sl g (ol melats )3 5 a3 0 28 ) Ll gule
Sl GFll S plgear gloaslt ol ar plite (559 0)
Ll Gt 0 (F) Sl o a3 S L3 10 55,1 (g lem sl g
S5 65 oot 483 stz Jsb 5 i 5 slenr call
5 Sl e S el 0oy zikae 39,5, Cupae g Cudle owlal
ol Slop cosal plowa cudld o)l pue cuale (izeen
as ailesls plas Oldllas (o Bk 5l .(f) Siloss pXais
5 peibogy, gloye jo a8 cwl bl ws glole o
ctlig olojls 0, e S5 ealital 5,50 Sdlae sla ol
) ol 435 5 i JaSe olsieer |, e e
$555] odle ialS gz oS cpl 48 wileols s sasie Slalllas
.(X) ol Ao g

Slr 63k S a5 S oo y5ai Ysans 5il; 5951 4 obdls
b Sygo sl 59,0 az ST ol plnil Gl i g)lem leyo
05 9 90 Bras wile (olaghs) b Glyice bl Cuns plays JB
5 slesy Sl ye el 558 JS ] ol Glays <S> 5 Jake &
5 0,0 Sl o «(Functional Training) o Slee &by yoi alox
Sloy D el (e (pizmes 9 adid S | Jolae (Sl
S pliie (A) il il olyen 4y o551 loye o (sl
Tobe RIBl 4 e wad (GByy Sulled atda g0 Wiles S



(B) 2855 plmil (o o3 Sl slosl

JrS 095 i addllas 5590 loog S atin Cte Doe (b o
b A (59 09,8 Bl 1) oy 8l o b (o855 Codlad 4555
his Jomiy 09,5 wsls ploxl (oye S nj 1) (el JSSgn atbe )
O ey s JomaS 2 59y 2 5 aae Sl Jemdy 2l
2 5y a1y (e85 S Jemsir )9 09,5 9,8 e |y 0 S e
59y o ek B0 oy om0 JomS b0 olien 4 alie
aalls

5 S o Al g0 0 Sl Cels Cuia jlam 1595 Jes
Ao ;o b ol ol el el g Les 285 Sjgo (o ped sl o
2 93l 2oz S Tl oS i Lulid l s o
g b adS e e Ve Coliul Cl jo g aiedd Cunsg
g lam 4aBs aw o 4y 483y o a0 Ve Sady il b lop o alolidl
o Sbdiges 108 (o)l ol F le 4y Ve e gles o
Gey @ VoSl g ProaS Pl (oo olaw @ RSejlul sl
WAl Judo g a5 15V

badl

ool g3 yanl B 5 5alS yg03] 5l oosly o5 ads i (5lp

Jie )b Sy lyl ol (5031 Loy )S e Sglis (a5l
che 3 (SF i 0903] 5l oog hline se p3 5 (29,5 O
Gl oSl Syso 4 besls s solimal P< /ooy (g bl
5 andlae o glaog,S (6,108 pL Lsal Lo (meantSd) o st

Db Jemit 8559 9 ey )9 «J S el Blogel s

Loy 58 pSke 000 Jlde (JouoS 0 65,18 &l g ol
4 5 b sy So)al ol cile ANDEK-1000H Jae s5)l5
Srae gl (8559 ey 09,5 10 g Jeezs 09,5 5o ke lual
A p e B0 ) 00 oS U g, 2 g e s

ON) s ools 18 ey JLasl jo 5 a

& S dbos WLy pod
b slaids Jlz colld al> o Ve gl Jold (o008 SS9
50 Al dw g alas Cule Doe 4 glaads SO sl sl slee g0
slr bgosasl (el JS5sp g5, 5l 3 0 2l wie e
S5z b Bl slacalS Goyb 3l (23555 Sluyes g5 b QLS
g o JSas iy g0 5l asly ol i sl cliy s plovl
@ a5 Jlb gl nis g anl 550 5 o3 o, bolis sl r
o3 b T laces Sg iS oo Jsb aiBa 10 JIV s
D38 g olg g (Saalen 5 Sl l¥l g (Dlae Sl S5
Ghls a5 05 @l e 5l (eolass Jols poo idy il ploxil Slas
9 Do a1 S mhas bl a gogesl vy (g)lphs o dw
Ol jod g Alad dw Do 4 50w Olyyad ol plol atis
e a3l g b ol ol cule, b atin du Sote 4 5 des elaus
Sl el il 1l Caeglie ol 38l b w9 bS5 slass b ylej
sshite 4 oMae Sld 385 kg o3l Cépiny i 4 azg L
5 Olg 5 Sllasl il 5 (Dlae rae (Salen 5 Jola (liHl
(S o) oy oty OMae ) gl ) o oz Dlae @08
Jabe BLbl wilae cosii jslae 4 3lo s5lBgs 5 s DLas
50 aids Ve Ooe a4 ae pmiS b oo,S oyl plxl sl

: i
p={01
p= 0.00
8- p=1{.42 p=i.26
p=0.06 pe 001
'a l
ki
= 4=
1
2 -
0= 1 T T 1
~ " " 5 x . ~ X
W &N B WF W
& S PN <% Q‘}‘ & &
Vo g 4 g

mE Control

= Ginger

U555t ez ey o559 sWog )8 5o jloline @glas .bud Ly o lailiwl Bzl 0. Sl & jao 4y rosls (ipgsy SS9y 5l o g Jo8 alises slrog 5

=3 Exercise

= Exerciset+Ginger

=S gyl polie duglio ) Hloges
P<ele eV (g)loline gl el ous ools saalive JSTg 5 51 Jud 4y o



p= 001
' . p- 016 :
15= 2 pe0aT
p= 001 . :
=021 _— p=001
= 10- T
o}
—
= T
3 s H
0= | p— |
F FE S S

.‘_\-

&
e s, s
& EF

mm Control = Exercise

L

& W
Q{E qd;- Q‘E Qd’

El Ginger = Exercise+Ginger

ezt oi5s o ,S jo Jbolae gl wials Ly (0 lalinl il £ 8le) Oyge 4y besls e JSSep 5l a9 L8 alisee ooy, o V- Sl sl polie awglie Y Hl0g05
P</e o) (o lobine lans sl 0ol oulive JSSgy 5 hd s Comnnd (i) )5+ Jeess

5 J ol o calits (slaeg 5 0 ) - S gl il 5 Fo oS of il sl Syge slog)S )0 HEALSES 15 08 5 059 o (Shmoy polie

aalllas slo isgail (63, Slaseiie s Byl 5 Silo ) Jgaz

o Gl il puSilso olass Wog 5
oY V. Jys
SEay Ve 3 U359
0y Ve 3 Je;
OvEY o 2 Je5t 55
OALY - 5
Vo5 . R U
A-2¥ - i 3
YYf Ve o e
— Ve % Jeemizr A9
NaEai g ~ 5
VPYY . s
VEYED Yo 3 559
Vpotv V. %9 Jerds
V042 Ve 4 o5t 259
VPVEY - 5

Olee Sl otk 5:50ke) anlllas SS9 5l a5 J8 Jlpe o cilides ooy )5 )0 (lishee 2 2755 F-onS ol il ol ¥ Jour

235 om P jlade 295030 P jladie o993Tom 0993 i 05 oy S
et oof VY VY Js
./.q8 CFY 10 ALY 309
& N Y40 Ats S
.1.9@ v A0 \z=4 b2 5+ 5559

339 0955 4 Cond @ (55 09,5 &) S & e Jerzi i 53509 09,5 &1 S $ i 559 095 5 Jee 09,5 4 o H

Olose Bt :S5ke) aslllan JSS 5l a9 S8 2l 53 ilidee loog 5 50 Gl (s 2 25550 V -0 ol 2l oo oY Jgo

<295 o P i 235090 P lade o9e3lom o303 g 203 sog
et o/ VFEY Y22 Jys
SATA <1 A Vip s
ofovvE o/ \YiF (B2 L
1\@ -/ VY VAZA a5 s

U7 09,5 & S 1@ L Jeozmizr 59 035 & o & e Jai s 355 09,5 & S § 355 Jea 09 4 o

Solel Sl 5 P=e/oYY) Jemsy g P=+1-0Y) by, «(P=+/-1Y) Sl yed gyl athn cutn | o ( S b g0yl (bl
2P Sl e 5o Jregn S 5l an g b aslie o jloliee ghw 288 (e on St Sras boolee 60 Slee
Cet SBIS Sl ey SRS 095 45 0l LS (Sran (5 305l ol S loesS a4 S ezt hyne 095 50 FoonS el

O)



Oliler 89, SHgioily Suyeginl (o555 Cedled 0,90 S wio,ST 318
Dol S Joys i VoSl ol el e i
OHlSes 5t S50 Bl oLt | (5 loline a5 $- Sy 2ol
Pl 2ol cage (Salitul (25555 Collad atin 033les W3S (5155
et ol Wb Gl b, s oSl ook
oadlice (YoV+) LKoo 5 (ygumals. (L) Sgu Hlolise V- Sl ]
P=onS el il ol ol carge wad (oB)) Collad ol 23 wis S
L P-ouSediml Vb polie canl ool (5155 (rizeen (V) 0
P (G0 Sl g 0)lo perdiine LLS )1 S gl pgyin g (S 250
Gl Sy 3 oty (1)) ol olyan F S e uolie |
5 F-oeS ol il gshe 8l Cage (8359 Sudld 05 (B 6590
I oams L 45 3yhign P 3)l sloosi S ol )
03,55 pei ShEl LS5 Bybl (VY el Fo Syl conles
(S Sl Gl Ly wils (a5 4 ol (S
Sl Aol oSl glagaly 5 g (ae 35 @ (SKwls
Sl w35 whe glbe 5l (Ko @z S8l a5 Lol 1O
OBl 4 Sl e (7 SBb @ea A8 5 (59 SRS el Sledl i
5 e Pl e ) e sl 5l o a3e
429 090 yido Yo Dad b 9l (b)) slagn e 3 sladle o
€9 ool S (aiedgm (sine) 0 2SS 5 485 18 Jlaasis
sl lon b jo (poghts el slacJled b avlie o oy yo3
o insiy @l (o 3t IS sber (V) o s 1) Sdlin
Sanal> @ Sl oo plsnle (8555 slacudld LU gans; 5
J ) s s slaSins 5 Gl et il 331 allas 350
Lowdl) (655 Wgad 3 90 b (pizred 5 ol g5 5 Db (Gl e
a5 wd oo olad saste Sldlas K8 gaw 1 00,5 5L (o <dl
Gk 31y 355 Jae il 5 ol el 5 0,500 Sl sl Lo
sl ellin 5 555k 5 oSl 5 65T lSs sla e o
9 Sl ooz sl SLaS 5 LIS Joami; (T0) w5 (oo sl Ssgarsl)]
ool il oz slond aclinag S el il olse Jolt
9750 58t SlaS 5l yo adloe daxie e SlS 5 g ans]
Uy 45 3305 8 oy Sy 5 o & J$om ool 5o
Jlo Jlie iz 5l Gl g o)l ooy (Yo slakile Jos; odgs e
slogslo Sl e 9SS e b & cul
ATF) 5305 oo 513 ooliial 90 dlas - ISl
PRk 000 Olime 4 oy )39 JpuS SBpan pol> aslllas o
3l oy larinl 4 die hlew 0,0 (2alS (o atas ke e 4y 59, 5

Oley

Sras 09,8 55 Jlolime ralS oS 85 15 )y 0y50 lawgie 9y0 L
ol addllhae b oguen sl GLas 1) 85 5t Jeemiy 095 9 )
$l5 Sy lgial 4 Mo jlow YTV (55, 2 slaslllas )5 o )Sen g5l
o 1) Laigylo b oy SS90 aliy) (ohlony catbn (il S jo
ey 4355 99 bglore 0 5 (e YO (g5l ooy JgoeS 52 505 (o0
3,0 Cale )3 g 55U 8, e e ol Lyl slaJgmeS 092
Dol g 092 Ledg)lo 09,5 51 feS Jey 09,5 5o aldlae (L Sl e 5
33 et 5555k g jloline 09,5 95 G Ao Sl 9 JS 5 00
@S (V) o i Jowis 09,5 o Ll (pals 4 5, 095 99 2 30
o anlla ol s lyian ol dalllas b 55 o San g (5,STS aslllas
A oz b plosl gl o) Tgnial @ S Hle Yo oSl b
0y3 alS el wiBls gl Jabe 0 (A3 55 99,8 S o)las
S5 595 5 S Al e e 3929 b o9 Ledgl 5l i Jeeiy 095 5

oY

oo S5 5l I 4 Cond | P oS o il Jlolias (a3l atin
P=ee 1) o9 Jolins bl Ll 5l Giali8l ol a5 wols las
(P=el01) (o559 oy S 50 F- (S o) il hans (8l iz
S @ s P=ete o V) Sy 400555 9 P21 0 ) S
g1 yloline Raghy SS9

Sl pes sl atin cta | e ( S§ b el bl
chw elS (e o (Shes Spae b odea (g0 Slee
Jezizr g 5 P=o/1) Lumis (glaegS 50 Ve- (S ol i
e g o dns gylal a5 5l S 09 Cud 4 P=2/- 1)
095 o & Jemir s 055 0 VemS ol whe ielS
Sy JSSgn 5w g 8 awolie (P=2/0¥9) 05 Jloline 55 (2559
09,5 45 ol i dhaan (5 (y905] elailp VoS ol waw o
b Vool olis (il atie ctn cuddS S e S
ol S5 51 G5 (ol o ol s gy JSSg 5l 8 b o
9 VoSl e oS izan (P=e/o8) g Jolixe
o5 G509 9 Perle e V) ooy (Pele o V) (55 (slaog S
g Jloline (raghy S5 5 4 Comd (=212 Y)

-
b olpen JUaSSl oy o5 athe Cut 36 (ragh onl @b
Syl sorw gobe » ey on JeSe (S Sran
@ e e )3 VeopSlinl g Pl Jels ol
Gras 5 JUiSil ol el ain coia a5 ols olis gl
Mo Ghlow ;3 Ve - ol itul g Fo oS ol mals el s
9 9,0 sals S wlols las wldllas 0gd oo sily Co 5 )lsaul &
Jedo @yl o gily o5 lsmnal @ M llen 0 0 Slos S5
8 Pl S8 4 bgye (ae - cuas glao Sles 25
Olan 5 S LOY) wtbe 5l BLbl odlae calizal 5 s
e 23l Bl e oS sl (L (OF) GLlSen 9 Sliye 5 (OTF)
5 @bl i ogdioe sl 59l 4 e Gl 9 Sles g
alS Crge Luidey iy pes a5 wisls ol (glasllas o o San
CoiS Sy 5 $Sasd Az 5 ead gy co)lenial s 5 0y
adlles jo olSen 5 pgllae VD) w23 o0 Sguge Ohlem cnl S5
9 e > g e ey Ol yed a5 Wl plas sgs
b aSagdge il Cu 5, lgmiml 4 e (lope 50 0 Shos mhaw (US|
OV) ohSes 5 mmols L(05) witd gons ,ol> aslllas
4 e Ghlem Job p | @l Gloys (el hsy 90 (o5
oS Bdaw; @S cnl 4 g Bols 1B pwyn 890 g5 a5, Teatal
e gy Wlge (Aol Dllaxde b alize (L5555 Sl el
Geos Sl Sl ey de LOV) 0% (e 186 oo
Yo cwl snel cansty GLSs mbs Js cul Gglae ol
A diad e Ol el wlie Gly Doe (gl bYo
ples jo 1y adl oo bad e Gloyo Ol yes Conls g atan o aul>
b by ae e Gl 0T o len 4 e &il| By pes
Kan 5 wiles sl 0og iz plail oMlae Logase cSlac
9 RIS (yed Soged 93 U (o) @ laddllas 3 (V-NY)
23,8 odalive g axiSlon Ve-opSol il FopS ol (o9l
Cge Coeilyls Wb (ool g (oegliS (D)) Cllad dide Cuie

YY) Oen 5 (goul .(LA) ogd ,euS g0 ol Jlolie s



p S bosan] Gldlle o 0gd 0 drog o gl o, Texil
IGHTERON S VR ot > 5Lao|~\,,.w5|u’.'u'| 9 ooy alizee slojeo
5951 b das e oledll Jelge polo (59, p glite B g Sad b Giliska

gl pladl gl

S8 g S

&5 pleral, plmil b a5 e lyaem 15 Slos 5l sl s
S Job 0 a8 Slilew ioren g sl )b 1) Lo aslllas pl (b g
S99 5 ol JLoS cilos S oalron | Lo (LSt g o b aslllae (]
bl 4zl 1,

&L (p)las
Ayl 8l olas e aS wuS oo el Bais g den

References
1. Sharma L. Osteoarthritis of the knee. N Eng/ | Med.
2021;384(1):51-59. doi: 10.1056/NEJMcp1903768

pmid: 33406330
2. Soliman AM, Barreda DR. Acute inflammation in tissue

healing. Int ] Mol Sei. 2022;24(1):641.
doi: 10.3390/ijms24010641 pmid: 36614083

3. Al-Azemi M, Raghupathy R, Azizieh F. Pro-inflammatory
and anti-inflammatory cytokine profiles in fetal growth
restriction. Clin Exp Obstet Gynecol. 2017;44(1):98-103.
pmid: 29714875

4. Egan B, Sharples AP. Molecular responses to acute
exercise and their relevance for adaptations in skeletal
muscle to exercise training. Physio/ Rev. 2023;103(3):2057-
2170. doi: 10.1152/phystev.00054.2021 pmid: 36395350

5. Pawlowska-Kamieniak A, Krawiec P, Pac-Kozuchowska
E. Interleukin 6: biological significance and role in
inflammatory bowel diseases. Adv Clin  Exp Med.
2021;30(4):465-469. doi: 10.17219/acem /130356
pmid: 33908198

6. Daste C, Kitren Q, Akoum ], Lefévre-Colau M-M,
Rannou F, Nguyen C. Physical activity for osteoarthritis:
Efficiency and review of recommandations. Joint Bone
Spine. 2021;88(6):105207.
doi: 10.1016/}.jbspin.2021.105207 pmid: 33962031

7. Bartels E, Folmer V, Bliddal H, Altman R, Juhl C, Tarp S,
et al. Efficacy and safety of ginger in osteoarthritis
patients: a meta-analysis of randomized placebo-
controlled trials. Osteoarthritis Cartilage. 2015;23(1):13-21.
doi: 10.1016/j.joca.2014.09.024 pmid: 25300574

8. Bhole H, Ray M, Shyam A, Sancheti P. Correlation
between balance performance and perception about the
knee in patients with osteoarthritis knee. Physiotherapy.
2021;15(2):98-102. doi:10.4103 /pjiap.pjiap 23 21

9. LiM, Xiao R, Li J, Zhu Q. Regenerative approaches for
cartilage repair in the treatment of osteoarthritis.
Osteoarthritis Cartilage. 2017;25(10):1577-1587.
doi: 10.1016/j.joca.2017.07.004 pmid: 28705606

10.  Buckwalter J, Mankin H. Articular cartilage: degeneration
and osteoarthritis, repair, regeneration, and
transplantation.  Instr  Conrse  Lect.  1998;47:487-504.
pmid: 9571450

11.  Naderi Z, Mozaffari-Khosravi H, Dehghan A, Fallah
Hosseini H, Nadjarzadeh A. The effect of ginger (zingiber
officinale) powder supplement on pain in patients with
knee osteoarthritis: a double-blind randomized clinical
trial. SSUJ. 2013;20(5):657-667. Link

12.  Bosomworth NJ. Exercise and knee osteoarthritis: benefit
or hazard? Can Fam Physician. 2009;55(9):871-878.
pmid: 19752252

13.  Baltaci G, Tunay V, Duzgun I, Ozer D, Yakut E. 523
Comparison of strength, functional outcome and
proprioceptive ability after Pilates-based exercise program
in women patients with knee osteoarthritis and healthy
women. Osteoarthritis Cartilage. 2008;16:5223.

oY

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Sloan pol> gy b baidl adlas cpl [0 ool 30 (g9,
ST T slge rals s 4y Jezs; 5 eolaal. (YA) el
bobdye Jolse JiS sl slanie o5 5 g0 9,5, il o
bssSes sanlhe o asle adlllas ul a3l o0 0 ol

Jolse JyuS pae do goge;l o5 slaw alex 5l slacosgase
Do olyen (S yed JSgn loy e g lilen 35 L Las e

& 5 4oud
b ol JUaSl ol yas 45 ol olis pols gaio gl
9 PmoS sl il gohe Slolie 2alS cely Joomiy o5 Sran
@ a4z b ogbise ol 555,04 M glilew jo V-GS el
s sl (2 Sl Sl il S gy ol
4 M phlen 00 Sl 0 glle Ol s o)

[DOI:10.1016/51063-4584(08)60562-2]

Erfani M, Mehrabian H, Shojaedin S, Sadeghi H. Effects of
pilates exercise on knee osteoarthritis in elderly male athletes. |
Res Rebabil Sci. 2012;7(4): 571-579. doi:10.22122/jrrs.v7i4.211
Najafabadi MT, Mahdavinejad R, Ghasemi A. comparison of
isometric and pilates exercises on knee pain and quality of life in
women with knee osteoarthritis. Asian | Multidisiplinary Studies.
2014;2(3):109-112. Link

Mazloum V, Rahnama N. The comparison of the effects of
therapeutic exercise and pilates training on function and
proprioception in patients with knee osteoarthritis: A
randomized controlled trial. Rebabil J. 2014;15(1):60-69. Link
Shah Hosseini G, Negahban Siuki H, Madani S, Ebrahimi
Takamjani E, Shaterzadeh M. Comparison of the effect of two
therapeutic methods (traditional & new) on therapeutic
parameters in patients with primary knee osteoarthritis. Raz7 |
Med Sci. 2004;10(37):735-741. Link

Shafiee Z, Sharifi G. Comparing the effect of resistance,
aerobic, and concurrent exercise program on the level of resistin
and high reactive protein C of overweight and obese women. In#
Arch Health Sci. 2017;4(1):1-6. doi: 10.4103/iahs.iahs 4 17
Omidi A, Mohammadkhani P, Mohammadi A, Zargar F.
Comparing mindfulness based cognitive therapy and traditional
cognitive behavior therapy with treatments as usual on
reduction of major depressive disorder symptoms. Iran Red
Crescent Med J. 2013;15(2):142-146. doi: 10.5812/ircm;j.8018
Nikseresht M. Comparison of serum cytokine levels in men
who are obese or men who are lean: effects of nonlinear
periodized resistance training and obesity. | Strength Cond Res.
2018;32(6):1787-1795. doi: 10.1519/]JSC.0000000000002039
pmid: 28595236

Christiansen T, Paulsen SK, Bruun JM, Pedersen SB, Richelsen
B. Exercise training versus diet-induced weight-loss on
metabolic risk factors and inflammatory markers in obese

subjects: a 12-week randomized intervention study. A ] Physiol
Endocrinol Metab. 2010;298(4):E824-E831.
doi: 10.1152/ajpendo.00574.2009 pmid: 20086201

Pedersen BK. Muscular interleukin-6 and its role as an energy
sensot.  Med S Sports  Exere.  2012;44(3):392-396.
doi: 10.1249/mss.0b013e31822f94ac pmid: 21799452

Pedersen BK, Febbraio MA. Muscle as an endocrine organ:
focus on  muscle-derived intetleukin-6.  Physio/  Rew.
2008;88(4):1379-406. doi: 10.1152/physrev.90100.2007
pmid: 18923185

Srivastava K, Mustafa T. Ginger (Zingiber officinale) in
rheumatism and musculoskeletal disorders. Med Hypotheses.
1992;39(4):342-348. doi: 10.1016/0306-9877(92)90059-1
pmid: 1494322

Shabani F, Zareian MA. Evaluation of the synergism of
medicinal effects of chamomile and ginger on pain and
symptoms of primary dysmenorrhea: A randomized controlled
trial. CMJA. 2020;9(4):3852-3867. doi: 10.32598/cmja.9.4.351.3
Zangench F, Javaheri M, Kolahi M, Faghani E. Comparison of
biochemical features and antioxidant capacity of two cotton



https://doi.org/10.1056/nejmcp1903768
https://pubmed.ncbi.nlm.nih.gov/33406330/
https://doi.org/10.3390/ijms24010641
https://pubmed.ncbi.nlm.nih.gov/36614083/
https://pubmed.ncbi.nlm.nih.gov/29714875/
https://doi.org/10.1152/physrev.00054.2021
https://pubmed.ncbi.nlm.nih.gov/36395350/
https://doi.org/10.17219/acem/130356
https://pubmed.ncbi.nlm.nih.gov/33908198/
https://doi.org/10.1016/j.jbspin.2021.105207
https://pubmed.ncbi.nlm.nih.gov/33962031/
https://doi.org/10.1016/j.joca.2014.09.024
https://pubmed.ncbi.nlm.nih.gov/25300574/
http://dx.doi.org/10.4103/pjiap.pjiap_23_21
https://doi.org/10.1016/j.joca.2017.07.004
https://pubmed.ncbi.nlm.nih.gov/28705606/
https://pubmed.ncbi.nlm.nih.gov/9571450/
https://jssu.ssu.ac.ir/browse.php?a_id=2232&sid=1&slc_lang=en
https://pubmed.ncbi.nlm.nih.gov/19752252/
http://dx.doi.org/10.1016/S1063-4584(08)60562-2
https://jrrs.mui.ac.ir/article_16488.html/
https://www.academia.edu/116707792/Comparison_of_isometric_and_Pilates_exercises_on_Knee_pain_and_quality_of_life_in_women_with_Knee_Osteoarthritis#outer_page_3
https://rehabilitationj.uswr.ac.ir/article-1-1310-en.html
https://rjms.iums.ac.ir/article-1-222-en.html
https://iahsj.kaums.ac.ir/article_174792.html
https://doi.org/10.5812/ircmj.8018
https://doi.org/10.1519/jsc.0000000000002039
https://pubmed.ncbi.nlm.nih.gov/28595236/
https://doi.org/10.1152/ajpendo.00574.2009
https://doi.org/10.1152/ajpendo.00574.2009
https://pubmed.ncbi.nlm.nih.gov/20086201/
https://doi.org/10.1249/mss.0b013e31822f94ac
https://pubmed.ncbi.nlm.nih.gov/21799452/
https://doi.org/10.1152/physrev.90100.2007
https://pubmed.ncbi.nlm.nih.gov/18923185/
https://doi.org/10.1016/0306-9877(92)90059-l
https://pubmed.ncbi.nlm.nih.gov/1494322/
http://dx.doi.org/10.32598/cmja.9.4.351.3

27.

species seeds gossypium hirsutum L. and gossypium
arboreum L. | Plant Res (Iran | Biol). 2022;35(3):528-539.
Link

Altman RD, Marcussen K. Effects of a ginger extract on
knee pain in patients with osteoarthritis. Arhritis Rhbeum.
2001;44(11):2531-2538. doi: 10.1002/1529-

28.

0131(200111)44:11<2531::aid-art433>3.0.c0;2-] pmid: 11710709
Zaketi Z, 1zadi S, Bari Z, Soltani F, Narouie B, Ghasemi-rad M.
Evaluating the effects of ginger extract on knee pain, stiffness
and difficulty in patients with knee osteoarthritis. | Med Plant
Res. 2011;5(15):3375-3379. Link



https://plant.ijbio.ir/article_1999.html?lang=en
https://doi.org/10.1002/1529-0131(200111)44:11%3C2531::aid-art433%3E3.0.co;2-j
https://doi.org/10.1002/1529-0131(200111)44:11%3C2531::aid-art433%3E3.0.co;2-j
https://pubmed.ncbi.nlm.nih.gov/11710709/
https://sciexplore.ir/Documents/Details/369-651-149-793?Title=Evaluating%20the%20effects%20of%20ginger%20extract%20on%20knee%20pain,%20stiffness%20and%20difficulty%20in%20patients%20with%20knee%20osteoarthritis

