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i -World Health Organization
ii -Body Mass Index
iii- Obese

douds

S ol ol o35 oo Gl Koo Gills S Sl

Gadls il (540 din Hu oSadin Ak s oo ke
ol (il 8l i ams e b 5o o Bl gt tasl
2153 99 GES BVl 5 eS8 (G5 e 4 il g 58
s L9 (sSean o 4 Gana; Jla Lo ol sa
weoyu Y ugan Slea s Ko Gulaal 5 ol 5 g5l
L Bla lao OBsS wayu YY 5 (L) e su YA (Ol 5
OYLLS 5 aem 50 VY ugaa Glie ol Sl caiina o5 4dls)
9Bl 58 Haalie Nt san 59 (S3un S waa Gla
BNV Ee ) g 5o 5 o Al gl ol il slaas
pome S 3l Gl 5o Flg easie YL 5o Tl e

Sprea 550 g S g a5 JLeS )5 curea


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.6.5.5
http://ijem.sbmu.ac.ir/article-1-2683-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.16834844.1398.21.6.5.5 ]

IF9A cteiw! e F e slad ‘."'<~' A D (52180 Oll pagloylin ¢ jayii9y3 32€ ignlan YAS

Gy Bl Wl whes (oo @b L9 pale el slad sl
paly
Yl g 9 ol il 59 (o3 2 S8 sl slad gl ()
il sl sy Ol G 5o (or il g 4
a8l 5o mor o8l s slesd (mon @b e 5a
WIS e 0 A3 (p0r Sose ) (IR lge s oa
slanl 58 5 (o o8l S8 pe 98 S J e o
ol G e S S 4 (65580 Gals Haa Bask 51 ML S
UCP-1 e 055 5mp 51 5l o cslo sl (o0 i3l
5 slascaS & s s Jae 55 () 4S wtils e
6550 e o 5 0 oo s oS sie Lo ATP
($=So158 Blat Bl oo wl3T Lo S i g 40 (2SI
B S T R R
SIS P, Qe 1 B BUR IR R+ 15 VLN FO Ry {9
b Sl glael gouijlu o S (oS8 wals o @il
o il o s daal 5o 5l oo 0, 5 wlS Wil
Mol 5 MGE o0t Dl Wi s @il (Jl
OO e PR VE I I L. VL HN
Tonlsnl L (on sladsbe 5 Buse (e ol
)J‘;@ﬁ\GLAJJLULAQTJLSJ¢JMHMJ§JJ
Ol Sl o 5o Bda 59 oS g oo aalidio aa (o5 by
o o8l sLasl s She (s ol Do hasle GRS @il
So a0 Ly 4S aiid (s S ol Cusen (o 5501614
LaslsSle Gl s e ol 15 52Y 0131 oo @l
s glarpK sl oo L g aialo M2 (s 38 Gaac
Ol S oo (5 sl el 55 SIIL-100 s 51 ol
s slaslp She b 1) el go Llad 51 a3 5 SLe
EXIPE] St | RV PN RPN vl SN B r O I | PN
09 4S8 Il oo @i e D8 (oon sladshe G Jeal st
U 15 CLSY als s 25 4wt ola,balus ol olla
=02 8L Sl e ga Bada ;u M2 (gla3l s Sl .xias o
oo bagl sl s yShae 5 asls sage s |y GRS (o Spge
alla o adb e 8050 slacola ool Gl 2Y ol il
o9 a3l She 5 aas o 5 (oa @8b Lo Salsad ( (S S

v- Homeostasis

vi -Thermogenesis

vii -Uncoupling Protein-1
viii- Hyperplasia

ix -Hypertrophy

x -Adipocyte

xi - Crown Like Structure

a5 2Y 05 € 153 VA0 3 5 Semly 9,8 BMI
\'.JJ...uu.a

03 PEATL ol as as 5o (op @bl peaas (153
o | o3l )55 e Lilaio 45 aibl e ol ol 0 Shae
S Base g al slagslen 5 Y s enbo 4
g5 Cpin M Shaa (05 Gl b Bla w3 Ho e e
Ol S5l sennl slacallas b co (ol 53 Ol e
b Gl L (psa @il il (LS 550 o aas e
Ol JUSH 1S S 0 saat oy g5 050 S50
29 Bla ol s asdle Taal e sl ea GulSL 5 aS
ol (alan 50 i ST b gl e 5 (5ol
doole GasSage Olste 4 SLE L culs)) 5o (Sla 85554
4 10 g g Ol i (6l (S B sba
Ve Joale B (Bl e e ol Ll S o4k
O 53 Gl s b s e (slaS 5o Bl s 5u Yo 5 aas o
2 1o IS sladiia Jla (ol 5o odle Ml (B3
A sel 58S 5o Sssb UK o 35l s 5SS slias]
s g s Cim ¥ oble VA il ik YL
6lols S a8 M st e 0T L i e slagsslan
L5 V/0 oo 52¥ 0,8l b deanlia 5o 5 abiees )5y 4L
Vil e Ol e 4 Vil ale Jidas )0 V¢

SlmadS 5 3lg ol 5o b (o n o8l il )
3 e olgl Sladine (T Cilaie (Sl lie 5 (S50 58
Omlos il oo @8l o pal glad sl curea &l 5uas
drb i3S gladshan 5t Sl glad sl Lyl s
st 53 5 WA o s S A sose 8 w9 Slac
T sladshuw amile () S n slad sl cuss
onlio (55t Vgadislie S0 S e slad sl ¥ aaliis
b (FSla oS5 Cnl 4 S e palhd o5 sl s
a3 e Gl 1 Laglepe 10 4

o os Bla Vb gt ea s Ll
saiiSuags slag ban (b ia 5o o (B8 5 5554
LS ol (A S e bie 0 B mad o 5 woba
) ks (Rl L (Bly G BLS) o S sud Galis

olmaiS 5 oL@l GBS o (go 50— sl (S (b s

i- Lean

i1 -NK cell
iii- Treg
iv- MDSC


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.6.5.5
http://ijem.sbmu.ac.ir/article-1-2683-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.16834844.1398.21.6.5.5 ]

YAV Oy g g b el sla ks

JDLC@_} -b;wjév::uu.(ﬁ- o o

6\9‘—&;‘4&-& \—51‘3#”@‘5%)&@‘@&\9&\9&@‘
LAJB;L&@“M‘%@JMGLA)E&&L&JJJWqS
Q_:*‘YO.J.L..‘ZAL?‘;Q KRN stl:‘ s stb‘mfﬁ.hmwm BE
Jlodio S sLag 5SL ol 305K G oapa oS jae
sladsles cullad s TNF sul pla slacplS gl Sull&a,
slils SLan < wab o INKT ;MQ2 B2 ILC2
VU1 Ry A | PR N R S| JUVID-yp- B W N PV
ke g Hdee LS (pn 8b o ol ol
Ll Jsaad e ;e LS g o Lo la bl ol ol
sl 55 CXCLA3 o sl 53 s il o kel
o e (oo Bl Lo ST e Jle g il slad sk )
TNF 0l g3 b 500 Jae ool 4 sad swilpalj8 slazliy S
Lacsl ool it 4n 8 (33S 5 Jlog st slad s
eoluwdlad 4o ;e [L-13 5 IL-4 aule olagcslS sulo
S 4o 4o 50 sl ool S s o0 TH2 (sla sl
Al R e @il so suel s s ol (Al o
Bin s e claS st 4 b 55 1LC2 slagsbe
sl (e GBS S5 se il wis bl
2 edb ol o S (Y
Sl e abn (o2 @8l L9 (2oa b pud Al
YL s 2l O (2la) s G 5 0l pens G sl
IL-6 K] TNF-a ‘IL-lﬁ anvle LS"LG:"“ Guufti\gflw (S2o>
85 Ol ) SIS s aie 9 Baob (ol s S )
S s 50 G slad sh 5 95l g0 Guiens 5 K
=or 8l Hu esad (o Sl a5 Geels sl
YLQFQAM‘J}SJE@%LJJJML;A&JL&L‘
I QT | PR R Pl | S V- K\ B RN S L YRR ppos
S i b bl sl S35l 0008 peailSe S olgie
9 =8b,u 3la o8l Ho Ll aiS o Jae @8l ol o o
Ol s 0 s whiee il Bede cose 455 6 Al
o 31 ™ ssmb e i ore baill s ol Ll

s oyl slanad M2 s g alls ials b osa @bl
siae callas b ol e alla Lo osa @l el o 1,
NKT Treg sladsle dadss si5 580 5l Jasl slad shes
Oledpa sk 4o oS T slad sl 5 (5508 Sanen)
o oals puabie DL NK T glag sl sl S5
sai s ;e CDId 3ok 5 o K 5 ad ol
Ol 0 s oo AL TLC2T gla b 5 (wiils oo
or 286 oo L4 a5 Lol e dadd s 53 bl 5
a1y 5L Sk 53 AL-13 S T4 w5 L oS wil o
T G M2 s 4 (259 28l

@bl bl a0 1) oage 283 ANKT (sla sl
il Gl 5o (50K Bl a5l Gl g W5ls sage 5 oa
Lall b @ (sl WIS ol 51 Lad show Gl o g o s
sladSlse aliny 4 4 w0 go Jlad waol e Jo5 5SYK
s Laenla o] g o CD1d oS 2 MHC
23l oo NKT slag sl 5 a5 525) INKT (slag sl
sut e bilia e aewd s yo o L TCR S ollu S
slacSsila 5 sba slaglSuw o g sl 5 Jilun
el s By aie g i o iy (Ll
sladsbow (52 bl ) 50 058 oo L e (Wb oo
LIL-10 5 T4 olappl€ sl es 5luadlas 51 wns INKT
osSom 15 a8l Gl s (Ll Sulsa a o 5 i S
gl 5= CDId JsSIso s ¢ Bla daslou 5o Lol i€ o
INKT slad sk &7 Cdlaio 4S wb so (0l Lol spal
sbanl il Ho (ol Lol ps 5 8Ly (LA o pn @il o
Ve agaa Treg slad sl (Jlo s e 50 ™ s 5d oo
Sl Lo aS was e SIS ) (2 0n 8l slad sl was o
o1, W36 Sk dL-10 1 5 bl as clacylS sl
S5 sladsle o asde M e Gl M2 G 8 i
3ol salBe (on il L0 ILC2 glad sl wu
slasd (Eolndl sel 5wl 1, I0-13 G IL-5 slacplS sl
i e o3l (il La M2 (sla3la s Sle 5 Ladss s 5
sladsbe Ol Hsaa 5o SSlw e a alla o Gl 0l
(A JS3) el e it Lol o ase el il
cuaal b sla Al Fat-associated lymphoid cluster
Ol il (e oop el Sl e sa Bda 5o 5800
el golil SISt slasbial (lsie 4 Lajbal

i- Innate Lymphocyte Cell 2
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iv - Hypoxia inducible Factorl-alpha i- Pattern Recognition Receptor

v - Glucose transporter1

ii - Rho-associated Protein Kinase

vi - Vascular endothelial growth factor iii - Ras homology gene family, member A
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i -Pyroptosis

ii- Reprogramming

iii -Nucleotide-binding oligomerization domain (NOD)-like
receptors

iv -Toll-like receptor

v -Inflammasome
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Abstract

The incidence of obesity, as a major health problem, has increased significantly over the past
decades. This condition is associated with an increased risk of cancers, type 2 diabetes, and
cardiovascular diseases. The current study aimed to investigate the effects of inflammation and
changes of adipose tissue-resident immune cells on increasing the risk of cancer in obese
individuals. In obesity, an increase in white adipose tissue changes the phenotype of tissue-
resident macrophages to M1, resulting in chronic inflammation. This, in turn, increases the number
of immune suppressor cells (e.g., regulatory T cells and myeloid-derived suppressor cells in white
adipose tissue), but inhibits the anti-tumor activity of natural killer cells. Besides, hormonal and
metabolic changes caused by obesity increase the risk of cancer. The elevated levels of hormones,
such as insulin and leptin, activate the mitogenic Ras/MAPK pathway, and transduce inhibitory
signals of apoptotic death in cancer cells. Also, the white adipose tissue acts as an energy source
for cancer cells and promotes tumor growth and metastasis by producing pro-inflammatory
cytokines, adipokines, and proangiogenic factors. Overall, obesity, by increasing the white fat
mass, prepares a suitable microenvironment for triggering tumor formation and inhibiting anti-
tumor pathways, which increase the risk of cancers.
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