[ Downloaded from ijem.sbmu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.16834844.1397.20.5.6.7 ]

alts

&

AP YY)

Ol el gilio 9 32)039,3 308 (galomo
it et (o g3 = Swiligy Sloud g (S pgle oK1
(YYAY (5= ,31) YOV - YEY slrasiuo B (50 ylowd cpimms (50,590

Slapale WL glasn b i Dl 28 Sl SYsb 55 2

ol 2l peo lafge 53 Slx

P IPEIE DO B P K VIR U] | P =W DV AL T 7R EN| PR

LD (Ol 015 i anges (S psle oKils caand salio 5 5050500 942 asle 0uSdia 55y wak (5505308 Slidad X s
aag agle ouSia o5 wat (655 52528 SlEEAS 3K 50 FE S il gy GLLA (e GLLS (Sailg ()5 1 ghems (So0iuus 93 (Sauiilse
fanald siual S0 (Gl (5 (g gl (S psle sKE caud sl 5 3050509
e-mail: Ghasemi@endocrine.ac.ir

oS

by omb slases b Buee 5 5 Sl 5o iy «l i Sy Ao O3 b3 5o b 5L faed 3y b s
Y gl b puder Sz (ol £) ke GV 5b 5 g2 I fpans bl dalllas Gla il 0l ool ol 58 Olej e
Yoay sl g ol sleske gl e laiise tla By 9 3lse Sl ('JL” éb ole gl e Jige 95 JSbr slajastls
Sol> @%AL:’T&JT%;A{ASOJJJTGJ;J)‘)@%AL}TH)TASML:I U;:.U.Lir.:...is(e);ﬁ)aﬂ\')e;;
o 4 Ol G puan 5 10 Clys Ol O3y 3, il ole £ Do 4 oy Ol 2 e rJfL’L:AO" RN
- S ole g3 pa a4l 93 5 oS 53 0310 ¢ el BMI) s e sapled 0 Job s SSeslul Kin
e adllae OLL 53 Lt sed] el 5 (BAT) (slosgd oo <l 5 (WAT) ddwr o o 3l O35 . (5,83l L
O e sl pae il 5hl Coly Lol cclBl osle ol e sla se 53 108 c,.éluaﬁdﬁj‘l: Ol e laaly LAS
23 Sl Aald 0y 8 4y G (Sl sme oplis oyﬂ Slaey S 50 dxde b o alsls 5 O O P<eseaV) s 8
¥5) mwsmsl Gatls oy V) I astls (doys V) BME Ol 2o b Ol cod glabige 5o candlae sl

Sagmn Spge 4 cdald 08 4 o (Ao3 £) i 535 5 (A3 0) (K5 93 o310 (yizmen 5 WAT 035 (Ao
PSSy f; SSEYE/AY 5 /A2 5 o/ YTEAY) S 4l ys canlllas glgml ys BAT O35 05 Somb
PPRVARETVE) SRV n £ IVER PAPRVAL TV O B CYRE PR RPN QA RPTS r;d‘f O 5 Y0 390 b Ol a5 JuS oy S
230 JS 0s 8 5l VL s ae s g8 (R 55 e S ke 000 5 YO 50 b las 5 IS oS 00 g
e S ol A3 S W L eole gl s Slage 53 sl Rl 51 (5 S sl Sl O 25 5 g 105 S At

Al g Sl O gl gd (Rl I AL il e

e sl ad Lt (LSl S i ol Sle s o185
AVVIYY e Bl - AV/A/A s dlal esb,o AV /Y E e @l o

00 oo VY ) g el Ginlndl s s BBy 5 Olese Lo
sarcuy YoV o0 de,e YU 0 AATY Jle Lo b corea
B am0 oA YL @ o gaad ssudioe w5l 5 ol
Sla @ln (iiae Sloys slaghs, Ty Yo¥e Jla
colhals (la aslse s Lag] 5 (A 4S sl sas
=Obess B sl Sty olidas 4 5L Gl by widls g

¢ | © e ons L&
sl (SO PSR S

douds

8508 &S il Sty BB 5 lole i golan Sla

RSB a3 ) olea oo Hb curan pse S o)y LI b
sl Ml kA Gl L Bl s 18
adbige slran oy 5 o lagslay (un oL
GalS 5 sos0se GRS (ISE @ sale la i
O35 Ll 5 (s paane pod TusSpe 5 see Jsb


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.5.6.7
http://ijem.sbmu.ac.ir/article-1-2466-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.16834844.1397.20.5.6.7 ]

”“1\/‘_;)_/37‘0 oled (e ($009° (Jipal pangloslin 9 j4)119)3 32£ Gnlzn YOY

) ) (Sl el (S psle oKl i e
(IR.SBMU.ENDOCRINE.REC.1397.14906 :3)Al
bl gaa suaase 9 8
8o S Y 4 osole glas lagige w@alllas Cpl o
o 4S sl 65,8 (1) (508 58 Lo guls V1) Sus pus
Sl JAS a5 S (Y) 008 @il laane Saslal
olas Sl o s Sike Yoo (gula Juselal O « Yoo
S J S 68 (1) (0,8 @il ya sle T oas 4 e
olis Sl o s Sike 000 (gula Juselal OT S0

RO PN D ECRV PPN

asdllas 5l al Jal e
sala ol dalllas ghial Jalys 3 LS glas \ S o
Yoo PSulad sk 4 ablpa e S5 oo el sud
Y o0 prae Ol el Shue 5 ) ad sl s S
N ose ol pua Sl 0ns 5 Yo 500 b sesl 68
o9 sl he) OF Gpums (3 K) G oos -8 S aladl sbe

e S5 e s 4 (S0 o9 pS) 132 @8line 5 (Suy

() 33 o los B 3 Vi) el LT 33 ol jas g

YO+ 399 L Gy jagad dalllae aladl Jalye -V JSib
0903T sLao g S jaole F crss dy Jial yup Sclaa Ot g
0 98 (252 il (WAT) wsdes (o 2 @ls .aas S pladl

(NOy) cas i 3 1 2 g yane (BAT) 5!

Sla slagaild ¢ pSelul
("BMI) g s soles Jold ila slagadls
(el 2 2 K)" d padls (e SaBile 5 %)
Ofiapa s (lestil) Ve a0 o)l Sl il
53 58 (Gioiles) ("NAL) asis b i dhols oprinps
O s calllae lgml Hoad (,Se kil L S ele

iv -Body mass index

v -Lee index

vi -Thoracic to abdominal circumference
vii -Naso-anal length

slgas b osole Jslse S(NO) 'Suois wans

Ovo—iews 8 oAl Tl Gas Ho saaie KO3l g
olxdl L Al wls jial wle 0 NO Py ug
slagolay 5 Sy slagl sl sha Jole S el ulie
NO oy aalsd Gaal3dl ol ™aiilpo 0T b basiye
el sad Al Sly gl Sless 0, S Glsie @
ol 5 ae ole Wl Gisas 5 Sare Ol A5 el
asbis 5 (Sla L NO @il (ualS robs a4 sa0e

- c . -
WIS e Glas 5 Olasl o

NO ¢ gut s b @l an’
el Tas e Jlael 1 o5 cnbs s 5 Sy ws el )
S al cubin 5 Sy 5o Aliae wde &l 31 glls cu i
o amldal oon mead GRS om0y oaalS Jels
“oo b (o5 b Qb (sle s ORIBE 5 T pesind s
Lasl
OB o8 0os LAl 5 (Bl gt il sladle b

YNENo - a . - oa Y

ssas b
Sk olis Sl ws ol Gl ss Pl Sde s
Soead ol el G K 18 dallle uy 50 55 oblgaa o
@l Wl e olais lagise GOy s cusis 5 ol
LBl jsad 5u9 oniaed s sl oue Job 5al
o Sl 5 sule Guia o olalllae Hags ssane 4 e
Onb sladgs Sl Jre cn i 5 olin s sladia )
dalllas ol Baa o) sad Gediie osa 4 YU
0 5 Yo ) WL sladge b paes SIS Sasad S8 s
slagadli 5 (oede) sl 1 a4 (KR Lo a Sk

.J&bJLﬁ@‘)Muﬁdeéle_

Lasig,y 93l se

Ol gan
o iii\)t;.l.ﬂf\} J‘j_} :)‘ QJLA @‘M LSL“L;'J-"
peadsslie 5 5050000 9ae pole gauSlialy Ul
(549‘)..3 YY£y (5Lad L u:"‘i"é'.‘ ._\3.@.‘.:2' é.:b‘}:.\ ‘:JJ.L bm‘d
(5\)“'3& el \Y é‘)u—@m\") (56\)%\3 L).u\’fd.u.‘u.u
)lS L):"JJ dose U8 u.'e)XA| ‘A:)Y (5L§J‘)‘A3tu.u| JREYRVE
wl 4 wllhe 5w cule; a&ab)l obisa
3 200909 948 pole 8uSuma 05y o IS Sleslu s

1 - Nitric oxide
ii - Bioavailability
iii -Wistar
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i -White adipose tissue

il -Inguinal

iii -Gonadal
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v -Retroperitoneal

vi -Brown adipose tissue

vii -Axillary

viii -Interscapular

ix -Adiposity index
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xii -Free and total thyroxine
xiii -Free and total triiodothyronine
xiv -Griess
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Abstract

Introduction: Despite higher prevalence of obesity in women, the anti-obesity effects of nitrate
have mostly been studied in male animals, using low doses of nitrate for short durations. This
study aims at determining effects of long-term (6 months), administration of high doses of nitrate
on the obesity indices of normal adult female rats. Materials and Methods: Female Wistar rats were
divided into 3 groups (n=10/group): Control group received tap water and the two treatment groups
received water containing 250 and 500 mg/L sodium nitrate for 6 months. Body weight, food intake,
and water consumption were measured weekly. Naso-anal length, body mass index (BMI), Lee
index, as well as abdominal and thoracic circumferences were determined every two months.
Weights of white adipose tissue (WAT) and brown adipose tissue (BAT) were measured at the end
of study and adiposity index was calculated. Results: Administration of nitrate had no effect on
food intake but significantly (p<0.001) increased water consumption in female rats. Compared to
the control group, there was no significant difference in body weight and nasal-to-anal length in
the nitrate-treated rats. At the end of study, compared to controls, in nitrate-treated rats, BMI
(23%), Lee index (7%), adiposity index (36%), weight of WAT as well as abdominal (5%) and
thoracic (6%) circumferences were significantly lower. Weight of BAT was also significantly higher
in the interscapular region, i.e 0.23%£0.02, 0.39%0.03 and 0.32%0.02 gram in the control and nitrate
groups (250 and 500 mg/L), respectively. and in the axillary region 0.24%0.03, 0.33%0.02 and
0.30%£0.03 gram in the control and nitrate groups (250 and 500 mg/L), respectively. Conclusion:
Nitrate administration prevents increase in adiposity in normal adult female rats, beneficial effects
which may be associated with increased browning of WAT.

Keywords: Obesity, Nitrate, Nitric oxide, Adiposity index
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