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ii -Nitric Oxide
iii-Nitric oxide synthases (NOSs)
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i- White adipose tissue (WAT)
ii- Brown adipose tissue (BAT)
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CD137:Tumor necrosis factor receptor superfamily 9, Cited1:Cbp/p300-interacting transactivator with Glu/Asp-rich carboxy-terminal domain 1, Hoxc9:Homeobox C9,
SHOX2:Short stature homeobox 2, Tbx1:T-box transcription factor 1, Tmem26:Transmembrane protein factor 26 , UCP-1:Uncoupling protein 1, Zicl:Zinc finger

protein of the cerebellum
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i- Leptin

ii -Tumor necrosis factor alpha

iii- Adiponectin

iv- Resistine

v -Non-shivering thermogenesis

vi -Zinc finger protein of the cerebellum
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vi- Tumor necrosis factor receptor superfamily 9
vii- Cbp/p300-interacting transactivator with Glu/Asp-rich
carboxy-terminal domain 1

viii- Homeobox C9

ix- Short stature homeobox 2

x- Subcutaneous

xi -Gluteofemoral

xii- Visceral

xiii -Omental

xiv- Mesenteric

xv- Retroperitoneal

xvi -Pericardial

xvii- Gonadal
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i- Brite(Brown in white)

ii -Uncoupling protein 1

iii- Peroxisome proliferator-activated receptor y
iv- Transmembrane protein factor 26

v- T-box transcription factor 1
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x- Peroxisome proliferator-activated receptor y
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xii- Fibroblast growth factor

xiii -Bone morphogenetic protein (BMP)

xiv- Neuregulin

G S e alal Gl s b 5 Ol GOy p S
Sl ody ada por (wbe Ll OB S8 s
XS Ay Sl alaiel 5u g sl 5o a S ke Yer s gas)
058 pShe 00r ugaa) SElbe wds ooa (uuls LIS
Wi 2on (WoSee L8 suy, mh s sy W
pSihke Voo sgua € plial pin G3S00) maay
pesanl 5 wan 3uoe Oty sl s s s ol OO
59 eliial poa @il o) Jiiel win ssa s (ol L8
G0 » Sob Y Sosme by Sa Al gaals
Slesl 5o (slosed oon @il ol (a,ls L3 sare mha
s sl ol ol LIss TS mal s lesis seal Lo
Jolid (Ghiga 5o (slosed (om0l oA cueal (hge
00 b s (poa (piS0s) A 50 Gm slesed o
) "G9S lose oon dpoSile Yoo uses
03 @lesia Hu 5 il (5 a S e 00 wgaa ol wiile
Glos@d on (ol Ghe S dac il sl
2509 039 pSGke Voo ugas) Y (A 52d) oS!
PRk Ve ssun) T ubiae sl sed op (Ol seal
202 5 (Ciebae gaalh Ho duw wll 3l o 05 o S
T (Tl GB gaaals o) gsal€ LI sl 63

S o Pl 5 slacawsnsl mis wse o
Wi oa obb JAls Lo ssae b 4 5 slacu sl
Lo a4 wlaals plas Chiae elallhe 5 sl Ll53
Lo dsala ) Ol Edlas o (als oo id
o salin (plial) Jlhe Gl (Gl GLb) )
Wia (oo € Sl sud paddie uinas Tl
Mol et (sl s (51 (sl o sala )

HluS 38 5 siia Slaciic gasal L

5 9kl Gaob ) (JLS 5 o oo @b i RS
sl g oga o sl slaslegiy b
3 ik 5 sle s Lo snsl sladlughy ol was
Ol () S S pe Fidie (pardilye Slagig slad sl
"y MYF5" Jals o sline £55 99 o9 pardilye slajla
olistins 586 MYFS sss e ol "MYFS

i -Clavicle

ii- Subscapular
iii-Cervical

iv -Axillary
v-Mediastinic

vi- Hillum

vii- Myogenic factor 5
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v- CCAAT/enhancer-binding protein o
vi -C-terminal binding protein

vii -Homeobox C8

viii -Transcription factor 21

ix -Dermatopontin
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i -Vascular endothelial growth factor(VEGF)
ii- Transgenic

iii- Cell death-inducing DFFA-like effector a
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iii-Vascular endothelial growth factor (VEGF) A and B
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v-Transient receptor potential melastin 8

vi -Transient receptor potential vanilloid-4
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i- G-protein coupled bile acid receptor 1
ii- Aminoisobutyric acid
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i -Soluble guanylyl cyclase (sGC)
ii -Brain NOS
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Abstract

Introduction: Adipose tissue, both white and brown, play an important role in energy
homoeostasis. These tissues contain three types of adipocytes, white, brown, and beige (brown-in-
white) adipocytes. The beige adipocytes of white adipose tissue, have a white fat-like phenotype
and upon stimulation change to a brown fat-like phenotype, leading to increased thermogenesis, a
phenomenon called browning. Obesity, a risk factor for the development of diabetes, with an
increasing prevalence worldwide, depends not only on the intake-consumption ratio of calories,
but also on the ratio of white-to-brown adipose tissue. Browning of white adipose tissue in humans
is associated with beneficial metabolic effects. Nitric oxide deficiency contributes to the
pathogenesis of obesity and diabetes. Nitric oxide is synthesized from L-arginine by nitric oxide
synthase enzymes (classic pathway) and also independently from nitric oxide synthase- (nitrate-
nitrite pathway). Nitric oxide production from the nitrate-nitrite pathway could potentially be used
as a nutrition-based therapy in obesity and diabetes. The aims of this review is to summarize the
properties of adipose tissue browning, and also, the browning effects of the nitrate-nitrite-nitric
oxide. Based on literature available, administration of nitrate and nitrite can be considered to be a
new treatment for obesity and diabetes. Nitrate and nitrite increase browning of white adipocytes
by increasing nitric oxide and can improve metabolism.

Keywords: Nitric oxide, Obesity, Diabetes, White adipose tissues, Brown adipose tissues, Beige
Adipocyte
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