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ABSTACT

Background and Aim: This study investigates the effects of sodium nitrite (NaNO2) on
folliculogenesis, reproductive disorders, and embryonic development. Sodium nitrite, used as
a food preservative, is toxic when consumed in excess by humans and animals(1). This study
aims to examine the impact of drinking water contaminated with sodium nitrite on
reproductive processes.

Materials and Methods: Thirty female mice were divided into three groups: a control group
that consumed deionized water and two treatment groups that consumed deionized water
containing 50 mg/L and 100 mg/L of sodium nitrite for 8 weeks. Folliculogenesis was
assessed through histological examination in 5 mice from each group. Additionally, to study
fertility, the remaining mice were mated, and the number and health of embryos were
evaluated before the end of the pregnancy.

Results: The control group had higher body weight and ovarian weight, whereas the treatment
groups exhibited lower body weight and variable ovarian weight. Notably, the number of
embryos in Treatment Group 1 was higher, while the number of healthy embryos decreased in
Treatment Group 2. Statistical analyses demonstrated significant differences between the
groups, indicating varied effects of the treatments on the mice’s weight, the number of
embryos, and the number of live embryos.

Conclusion: This study revealed that sodium nitrite significantly affects follicular growth and
fertility in NMRI mice. Differences in the number of follicles and fertility parameters between
the control and treatment groups highlight the detrimental effects of excessive sodium nitrite
consumption on reproductive health. Further research is needed to understand the mechanisms
behind these effects and to develop therapeutic approaches to improve reproductive health.
Keywords: Sodium Nitrite, Folliculogenesis, Fertility, Mice

Received: July 13, 2024 Accepted: Oct 13, 2024

How to cite the article: Jafari Mohammad Javad, Allahveisi Azra, Nouri Bijan, Amini Sara, Hessam Shariati
Mohammad Bakhtiar. Investigating The Effect Of Drinking Water Contaminated With Sodium Nitrite On
Ovarian Folliculogenesis, Fertility And Births In NMRI Mice. SJKU 2025;30(2):1-14.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


https://orcid.org/0009-0000-7376-5977
https://orcid.org/0000-0002-9760-5078
mailto:Email
mailto:sh.amini.199@gmail.com
https://orcid.org/0009-0008-1451-6442
http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

1=1E/11C01E 1a3g sla)d/ G 8)9s / OLw)S i)y egle slEikils alc alas

(I35 35399959 39 ot S skl 43 03I (SMoleT T B o il (w5 9
NMRI 313 (5 39w g0 39 ddlg0 9 553,

8 %yl plus Hlisky woomo ol 1ile (G385 O3 gmr 9 A e ¢ (S x> Slgmdemo

Fee s YIVEDAVY DS S0l e Dl S (S ke o815 (s 25 oo 0 8 i)l uld ST (g il

e YoAVE D VA TSI USO8 (ST sk ol o Ol sla e 55 p ke 05,8 L0 Y

e YSYATY00 0A LSl ST O it Oles ST (S pske oK1 (st 5 0dKid 93 ¢ b)) 5 i CetDw Soliios S e ¥

A5 AV-IYFFESOr 1yl il sh.amini. 1 99@gmail.com s S g Ol izttt s S (S5 pske o3l g 25 p sl 05, Slsbal F
Coon L AVFOV-FFFY 1S

oYY VY S ST Ol it Ol S (ST sk o8 g 55 ke 05,8 Lokl

B ez 2usm ) o JlSS 5 6000k W (350,505 (NANO2) e 2y 5 3T andllas ) 1B § i3
Sl 5 LOLSI )3 do 31 (5 mme oy g0 45 35500 L 4 (2106 0 1SS o3l &S, Ol 5o o s Sy S a3 o0
el (e 5 GanT 5 et S 2 4 00 T Gl T OT O peme g aalllas ol plasl 51 otn ()31 e

ST Sl os 8 55 5 3,5 O pnajips DTS 8 05 8 1l o 05 8 i ayo0le ise e ¥ 1595 9 Slg0
on b IS NS Oopan win A Do 4 e Cu i il [0S e Ve s e S e 00 sl o3
5ol 5 L3S (6 S ekiledl sla Bse (sl adlles Sy mmen dd L)l g S a1 e 0 53 OS5 s
A b5k OLL S S e e Cedl

e Olas 035 5 7S O 053 13 sl slaes S Ll 630 (6 VL Olesd 035 5 O 055 lls J 57 05 5 tladidly
AR Sl 038 53 Wl slag sl Ll 65 2t ) Hlad 05,8 )3 bapi slun (g 5 BB L sb 4 en iny
b i 315 a3 g0 035 65 olews Calbes SIL3T 487 315 OLES 1) ey 5 m ls gime gl slis (g LT (gl fulows .50
s e OLES Ty odiy (gla oo SIS ioean

SENMRI (ls 550 53 55500 5 WIS diy 5 6 5 5b o ook S 25 487 313 0L anlllan o 16 AR
S 3L O e D11 laokad led 5 I8 slaes 8 o sl e elsl 5 d S sl s plasslis ool
Sl slaely ann s 5 SIS ol la sl 555 (1t Sliio 4 5L 4 AS o8 Oy ) Jeld 5 Sl
o135y Hadd 5 bl s g S

P38l FIASI B it o i 1SS Slols”

S AZAASE-TR RN 7170 SV PIL WY 23 v) 74 L S| FI POy


mailto:sh.amini.199@gmail.com
http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ TVARIITY

Jlb 58T Sl 8 sl 5 O 53 ol pena
Ol sy @b Sy 258 0 e slaplil 55 (ROS)
AT O Sl Ll e 5 eSS il S
bSKas b 51y 05mST bes s Jml s oesls
ol Wl il DIl ST Jaee S sene
3 oo ok Dl (oS s gl
5o YL glachle ol il e S 3)asl o5
33 S et Sladllas Lol ¢l 0l S5 a5 Olesl
osle Jrold 5 6K oSy e g ST 3 e
2 Sl oS it 6 oK 5 LS F)3)IL s
RS L IS S TR ISP P P
2 esle ol el &St § b 5 s (IS oS
Isb 53 Sas fok 5 A3y 1y Sl 23S
oS 5 ool el Jots @I 8 eSKass G i b
55 My Ju 5 S P8 sdbe b
A 5 3 o 3T Oltas o (55 g s sbas
Wl 0p Ol by 5 OMess 5sd s 5o ol
Y glackle A (N =AM)as s
P adn 53wl Gl Gl Ok s Il el

NQR DI PRV
2 Sae DD Al 55 ST sl YT
e ()13 Dbl 5 Oll Jodd 55 o 5 (D
el St e o 5 ) T CiS
das e Ol gadse ool (NS o S s
Cadr 4 ) ol A4S Sy pde 5 Oyl
Ab op adlae ol San S e LS il
FISSIS p o o 403 T Gl T T O e
NMRI 515 gy5m Sise 3 Mlse 5 6o50b (SGless
S 5 G GlpeslSe b as S o 5 Sl
Ay e by e o b (ST S o

11€a1C 1330 I3/ (w0 8)93 / OBWs)S (Sib)) eole alGibily ale alas

-

YPRY-N
ol planl Wl Sl s 5 T 3 o i s Sl
3208 ME Glagos Bl Olgea Cumes 5 Lsd o
Sl b 8 (53T o 53 0554 ks Sy 2 il
GBS L) 5l S s 5 Gy o b sl
Tl 53 e el pdSe pad S Ak
S i oSl Sl ey O gty oilr S i G5 5) 5 50
)é)jcox:.f&;? JJQLJ«L;U‘:‘SJ:{GALJ»&(NO)
Ll b S pas Olays 53 5 Sl JHgp oS K
3Ly polae s (e e Jpl b oes5d o eslizal
wils S5 5 e WSS S e Dl LS e
23 o9 Vb polis 53 el &y 8 2SI
b morer (il aio o senc Osljs 5 OS5 S
s okd JS 5wy cb S s ol 4 Sy
Sl B sdae mle Lo 53 4l Glagel Ay
4l hs Il Ce O e o BL) e sDle
5 Sl pman (IS oBoes 5 sire SO
35 (M) ol sdaline Calises slapldl s Coew
(S s chs& s e ki Gl ladie
okd IS 5l e Gl tse 5 sin sl
O Cblas o Ol 5 agde S s 5 Ol s (V)
ool J ol Sl el 53 IS e
Sy o Sl ey D e Dose 53 (b Sl
Omoman (Fdias o il 1y Sae — b slags e
il odae Ol sbul 55 3 ble & Olgea
53 oSS S Ol e oz (P
5 o5, b 4 g dsd e oslimal g_s:“:“ﬁf Y guzmes
Jognl b S o &S b ST sy 51 (6,8 sl
wils gzl gl st Llg e O do I i O3 e
LS 4y e 9 S 25 4 Ol O s 5 L(0)Asl

SIS 4 e T3 ol & s s oS


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

wtdypas N3G oy i€

G Ay o 8L e (LS Sy WSS o)
Gl s ¥ Sode 4 il 5 i V-F O
9 S el g o a e Salgs s
Lk Lol JUlyl lad sl 5 w74 (55 58 50
05,5 23 e e O b 45z dlo e o S| e
Al BOMass 5 L L3 535858 8 anllles s
I3 P LS 55 e S O)s 5 ST
Sty s plml (DU (ilueslel sy Jolpe s 8
5 oS Slea by ag Loliess I 55,5 0 Jb
el b i ol e ks 5T, s
b oaslsl )3 5 odds Ladeie £ U F sliel o iS4s 3
O R O LA
lad 5K 35 31w 5 (o (YO 10 0 Jlie sbas) b Solus)
I To 56 cadyl () oSS Calises o0 53
P Sr Lo 255 e impen 3 (S 5T I AT
Loy S aan sl L opl 5 s O 5 ket 5

() ploi]
A3 ekladl s e 0 cHab gy p Sl el s
S bt b Sslme 53 555 55 b eSS Sde 4 055
W e 6 I3l el (558 s g ki3 8513
olj;.m'C_JUJ_\‘CLBQ.\,:@;»Q)FJ;J.\;C\;J
S aalsl s an o 5 8 s (sola)b i S,
Sl 5 Lds Sl Sblse csylanl Olyss eSS
ssBeln b L C3 (03 40 g 0kl laal (oIl a o
sljlre Soeslial b jleal 5 e ey
S ebals & bk (hds jedie SO5J) e
Giaib Il e O sie e zdls M cla g loeial
U Ol ol il 8 Cnl 34 rjy RS

A plil 65135k 0 95 sl

Skl 6T

ol B Comer 5 ol 0 plowil Slass 55055 8
Sl s S dpp 4 Llg e Siagh
A8 LS Jass gla ST 5 5L il NSt
Gl Chlg 5 base Cllig o OU e bw g

'JJ.T?)\_);LQ.)‘JJ'{°J‘€’.">)}'°

by w9y 9 2Mg0
TSl 0l sl o2 g SIS s a0
033don 53 50 8 V0 BN adgl O35 Losle 5y pm s
e Ll b 3 Sl b eslizel wia Voo
Celw \Y) g 5 Cusby s b 31 sjlulial 5 cnlia
G i oSG 53 5 (Sl sl 1Y 5 Sl
O3 e Lamea b 0 HE 5l win & 51y kS
OT 055 8 olage 5 b (5,8 05100 Tsdoen Ul g
..u.u:@.l,wm,;uﬁ@urﬁwuwu,.x,ujl
Cope g aia ¥ Ode 4 e (s el O e il p
Ol S shiea r\v\él ol s Lg)u@ij Gasjjf
5 A plal ey 8 b e Sl B0 (S5 5
AT F 15 5 st b B iz
3 258 68 S b 4 Sl e s g
038w b Bl jsba b g el O e
Yol 058 o) Ll 08 cals 05 8 ks s
S o5 35 by e SualsT O dals o 8
Voo s AV S e d sl o ST eSS4 Y )
L3S Ll in A Ode 4y e g 55 Ve S e
Flo Lo A5 i 5 e &G B p 4 e
en Sl g e el Gla_tse Sl lsdite (glases
i plasil JWSls @5 st SRaleST (Job 4 2 al> e
e bokd b g 6 st 5
i w35 a e Jldly bl 1 6sad oS5 58

7 ISl 5 Lk iy Ol S (55 W saS

11€a1E 1330 313)a/ 0 8)9 / OBws)5 Sl eole alGibls (ol alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

[ARATVARIIT

055 53 A dals o5 8 55 a5t S8 s Sl
0505T LS 5 80 55 53 Sled 03 8 53 590 &K s
G Sl 5 als laos & M| m g~ e g obT
35 s 33 sl 5 dals laeg 8 o romes
P PR APPSR I PRSI ( HEVARLY)

5 FF wals o5 8 s JIsTe, S0 slaw ke
L oS 50 Y8 55 93 sled 058 55 5 V8 K Sl 05 5
5 dals slaes 8 o SN s = e T OgesT
33 ol 5 Aals Glaos 8y ppmes 5 Kl
A C R I PRSI EREVER R DYV YA

53 OYF wals 03 8 s JIsT IS sliw ke
LS 35 1) 3555 sl 05,5 55 5 V07 S Sl 05 8
Pr/NV0) 555 Hla gme OVl - e ol T 050 5T
O 5F ) gl UK o) Jgu o

53 N0F dals 0y 8 55 ST IS slaw Kk
Lo 30 VFY 55 gs sleg 058 53 5195 &S5 s 05 8
(P /OA) 553 513 gme SNl g — e ke T 050 5T
F PR ARV CE-RA I PP

03,5 53 OFF Aald 09 8 )3 3)5 e sl ok
LS s V/F 5 as sled 058 55 5 WY S b
5l laos 8y SN s e bT 0gesT
YO b S ) Jsutem o(p: /0 YY) 35 ls sme 55 ke

O

11€a1C 1330 I3/ (w0 8)93 / OBWs)S (Sib)) eole alGibily ale alas

A= p = WY e | aallae gLmesls | o (gl —
S sla e ol o Il s ol W STATA
5 oSln (oS Sl yite sl 5 Sl =08 dsier
=53 Gl 53T 3l g o 3557 0 Hlome o1,
25 (S Gl e awlie gl o LS Hsdoee 5 i
Sl o 5 Jiee 5 a0 50T 5l 05,5 5
e ..Li:e:Lé:_.ﬁ\a)ijJJAJJL;ux;hAww
03T S osliil Ly 1) (a8 (ot e 035 JLs 5
Ll olslins e 5 003 8T () S5 et
FYCVEES NP N P G PPV
Slalllae 5303 5 Stags sloals i (5,8 5l

asl

Sog ™ 50 B Jekdgd Sl (pSle  dwlio
axfllaod y 90

23 YA dals 05 8 s oo IS sl Sl
L oS 35 VoV 35 03 5lad 08 53 5 IAY &K Sl o5 S
(PN sa s gme OO g — e oWl O ge 5T

N A RARTIT CC- RN PRPS
03,8 55 MY dals 05 5 53 adyl IS sliw ke
05T L aS 55 VEY 55 3 5lad 05 8 53 5 WY &S e
Jade «(Pr /1) 550 Hls sme SNl 29— e (s )bT

O 5F O e i)


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

weB)0.8 W36 ) ¢
Y ol 31 sled chdld (Srog 53 v J g gd Sl yuSilo 5ok T duslin.) Jous

Sl Son sl gt JiETeny  JIET ST e U e
Al \Yag 4y A+ £ \Y/¥ 132 \E/5 \VAV/F
Sl 1 sl AAY YAY & \ig Ve /8 V55 /Y \FYS/S
Yook VaVF \FY & Y5 N VFY a/f YFOO
P-value AN AL AL oY AR +/OA Y% YA
Mann-Whitney Vs Vs Y V¥
(s (s

)

(50 ) 431 95l (o ) (S5uk J9lgh b 09 5 (lokackd alaio 3 (6 358 55d 0 8 ) S
(T 8) 355 e (ks 205) 5 5T 335 (3 9 3058 20) J1AT s (5 B 28) 536 J9ld
xY o @W}f

11€a1E 1330 313)a/ (0 8)9 / O35 by eole alEibsls ¢ alc alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

\AATVARIT

e A <y

R

e T 8) 45936 5558 s D) (5344 I3l ) ko 0857 lokaskd e 31 (585 195 Ks0 2985 ¥ S

)V 2l 53 (303 G8) o 5T Jeded (Ko ild) 853

. 2/ k e » -

xVe WSy NIgAL)) ,J'::JTox J5I99 ) Hlot 09 5 Oloest alaie 31 (5195 Pew

11€a1C 1330 I3/ (w0 8)93 / OBWs)S (Sib)) eole alGibily ale alas

9590 g T O


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

w36 u)py A

.

i35 (305 GH8) 15T J5isd o ol 26) adaf J5<sh ) o 095 lbes e 31 (6 395 r95usd ;Kon 9 F IS

- - o

(08 ) 49l Josdgd (2T B) (53w J9idgd ¥ slowi 09,7 Olest o 31 (S1395 P99 S gl .0 b
U553 (s ) 35 e (535 H8) 5 5T J95dgd (ks (H0) 1T J95dsd o e 26) 4 J9idgd
xY o

11€a1E 1330 313)a/ (0 8)9 / O35 by eole alEibsls ¢ alc alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

S EATVARIT

SBog & 10 o) e dud (Sle 4wl
axdllaod 590

03,5 53 AYO dals 65 8 5 o) o sl 5SSl
LS 5 /00 55 53 Sl 058 53 5 B/F K s
¥ ko 0055 5la ome M (225 = o (SOLT 050 5T
AV s S

Seg 5 10 Pl e Sluw WuOle dwlic
axdllaod 590

b Ll S ey s ‘HL” o S sk beul s
oo dluws u:il:,a el ol odalive OT 3 (6 loeal
33 s W &Kl 05,5 53 AVD daliog S s NI
3= o ST 05T LS 35 470 55 55 sl 05 8
3p agme oSS Slad s dals laes § oy OB
A5V F Gl IS Y gl (i /0 10)

Sog S 10 odp e S Sl dwlie
axdliaod 590

c‘gjf BE /0 dali o)_}f BE] o)f@})‘u\a}' u:i;‘.:.o
05T L &S 55 8 55 55 slad 0385 55 50 & Hles
F dode a8 Sl gme Ol ug - e ol

AV E sl S

wlland 90 SW0Y 5 10 B g0 039 Sl duslio
055 03 o S WA dals 05 8 53 latse 05 e
0 S VYOO 55 55 sles 058 03 5 p 8 YOIV S sles
Slaos 8 o OV g suLT OpeiT L oS 5y
Y s «(pr /Y) 55 s gme &K Hlas g dals
adlland y90 (SW09 F 33 Olest (159 (Silo duslio
2 e S 0 dals 05 S 55 oS 05y ks
VAL S ET NPT SEFY- SV DT Vo Yy g
3 sime M 5 s e (65LT 0505T b &S Ly 0 8
ARUEEC P

adllaod 50 (SO 10 By SUxi Sl du o
53b ST 51 (SG e fge O § gomme I dals 03 5 53
dals 05§ i e F s lans sl o Kle 5 549
05,5 55 555 WP 5 Kke K Sl 095 53 AV
Ak s 93 ke Be e B g sems Sl 58 5o led
0303T L oS 35 4/00 0T iz sldws o S0ke & Ls gy
S Slag 5 dals slaey § o Vel s e s)LT

AV ef Gl IS oY Jadom (i /0F) 5 5l sme

Yok 91 ko s ey 5 50 (8190k BB e Lh (ST dwlic Y Jeus

o>l Gy Sle LI Sle Bl Ske iSle Sl (Ol
> ) (80 Ol oy oy oy Slows 08 4o Cyp>
24 PFow>y  osx eNiomr o
Wl
sl 0g 5 \tZat /N0 AYO MY AYO - /0
\ slewd 095 Yo/ve AT VV/Fe 244 VV/Fe o
Y sl 09 5 Y00 V¥ /0 ¥/0 470 4
P-value DALY Y VA /Y /N0 4
Mann- A \FA \PA
Whitney

11€a1C 1330 I3/ (w0 8)93 / OBWs)S (Sib)) eole alGibily ale alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

witdpas G )P 1o

0340 9 Wl oy Sy > JAL}‘: Aol 05; gslﬁ‘”’ Y JS&

08 50 § pllw i) S i Joll Y Hlod 09 5 Sy g A IKH

11€a1E 1330 313)a/ 0 8)9 / OBws)5 Sl eole alGibls (ol alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

1 ael e

S s a8 3l Ol (55T la o (V4)5 5 Jiadd 5
Lgy g Llg o 35 SSAST Coale s 4 ke
e 53 pmer K U LSS S
s03p S5 Al 5o bISIS S GISI 5 s i
GRS AR b S s Ll L g e S5 4
PPN R | KW e N B PP DG AV R
2> I SIS Fob 5o Sas il 5 n o, 52
35 suel W Eeb 5 aald e U LS
LIS 65T & e Sulgs & opd WOT
s 4 s Gad S & s M) Y5 F
el 4 S G5 A5Gy Soml A e
55 OLSes 5 Lel Ge adlas dimas jpslie gilinSl
Lok Jles slaoy S 53 ol Olje & 3ls 0L
Nl 28 28 058 4 S e S
Wy 5 St gladnT 3 3 Sl 28 bag, S e
gl JolSS 5 U emngl fsb s 5 S e Wl (65
3 o LA e il 55 (W)Ll (25 e
iy 4 WP e Do B 53 6,81
e BESts LS el 5 Sl g anb i
53 &S sls Olas oL, 5 Lei Ge anlas (YF)s 5
ATP Ol (i o s b Olys S gl
05 I ey Wl o &S Sl 4l talS el g
Bk 55 S w55 (YY)BL ba(g S szn 3 Slas
S b 015 oo 1) Sty iS85 (g e
I Slers Glag, S s g ATP 5 el
S dador 0L Sldlle ) il § gazme )3 Mo mb 5
5 ISP g s mte Do YL O s
Sy 6y b Oldlas AL ails e 3T 6)a0b
Sl Kl ey 5 oo Lsu(w_;&» e

.C_M»‘L;Jjj,é

11€a1C 1330 I3/ (w0 8)93 / OBWs)S (Sib)) eole alGibily ale alas

&

o
o w031 O O jume L5 51 s ol anlllas
Gl b 53> ol 55 LISIS Slw e
05 8 &K s S S @yl 1) NMRI 515 (g g
03 728 55k & ke Lyl Sl 05 8 53 5 U S
S 9 s sh oo oslinal (65,5liS 5 Lo ¢ glds ale s
35 0T 28 Jl b sl SunelaT O ST Jalge
3 Ohasy G IS opsn Jaeld s slaai
OF)s)ls 50 i Oladss 4 559,k

Sogw S g 30 b I Sluw o
Vol 5 sl (J 5 Slaog 5

230k 5 F3ISIP » ke o b aadlle s
SOl 47 315 DL s s g 03le Sla e )3
oo 5 JsTep 56 Gad S5 sl 55 (o)l sme
(ot S 25 b ods 5lad slaes 8 5 J S 058 o 305
05,5 53 Sak s SIS Ao i 303 g
eSS e 3 iy s Yl & A sdalin ¥ LS
Slllas .l g ol 4 il pde 5 LS B
Wl 5 o Gl g oo Julse 51 (S a8 Wlosls ol
530 5 i el sl 3T 530SI 8 L5
P2 s el impan (Lph LSS Ao
4 e Ll 5 5 SISy oS (o slad S5
andlas (V9 10D 55 adyl Joml e 5o d S iy a5
i S i oS sl 0l 0l ,Kes 5 Sulagna Dutta
Maria (5,3 ,0 asdllas .(\V)5,l5 5,108 eSss Jol 0
¢S & sl Ol 55 oK 4 Cristina Budani
RS dax 1 OMe3S 53 g5 b6 clas Shes 1S
adlas (WANAS o Jlasl 554508 5 55905 2l
Sl B 5 0l)Ses s Pawan K. Dubey ¢,
Ol 53,05 ST e 5 o T3 55 (Sl ) &y

SVl & zets Ll g5 o OT Oljas 55 IOkl 457 A s


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

)0 136 w 1P

S Sl SWlllas b sunad Bl Ccpl ASL odd OdlaT
g BB 2 4 e e o5 VL s e
Olalllae pmman YV YP YY)os odd W Sse O
L selie b j5esle 5 5l fse o) el
Sl 5> Ok Ojs SR Lles S 5,8
33 QIJ::JCEMUL“\}\ J:J"”.ri'\-‘” Ol s ediS il s
S Sl bmTss s 5 olT Gdsl, Wy 5 0%
SMST el 5 bt OplnST 4 e
(¥ =YA)s 55 e

e SBIE s s el Oy 2 ol aadlle o
mb skl oo S s bOlass 039 53 S Sl
G e Do S 3y OLKes 5 Lei Ge anlas
Clawysl sluw 2als 5 boldass 05y eals
3Ot Sula arg L (FV)sg ol 3T pear
5 bl (G Bope ad S ad ke I (145 sazms
Olass 055 (2l 10 €M)l ok S5 dien 3L
andllan opl 53 A8l 35l e ol 5 pIIST a1 AL LS e
sl s JralS s Wlg e Oless 0)s el
e kb o)Ll St O £ b o il b S
o Bkos Oloasd e 5 035 457 ol L& Solalllae
ol 8505 13 IS en e O Sbge 36
s & Yol Lei Ge andlan s adltess 05 alS
S B 02 S B S 5e S sl sl
AUADICV PR

S 5 dom
oo 0o ¥VT ) & Ldkiiee adlllas oyl 08 i
G kb (513 pe e OF 51 S YL 93 55 o sasa
S g aaS Sl odd Jldess 554,08 55 Jdes|
ansler 53 63T 5 5 Goask Sl s L NS

S Olidss ASL 01l Ol 5SS o sade 5 S9S

Sy 5 50 Srgw S a0 (S35 Curdy (o)
¥ slowd 9 ) sl (S g8

Sl o s sliad Ll (5555L b Las e sba el
s I Lds Gl e3,e Cpmen MNPt
Sloper 3 @Sy Sl lual g Sy Sk
Ver 500 slajss 53 e Co i Ledd led sla S s
ol bl o sl Ol adly ol s o> 2l/p 8 L
o Lot sn 53 JlSS (slacs lrial slol o sa a5 53
Sl el (Folize S s glaog S 55 (YOI
3 VSl 53 e sdalie J 28705 8 4 Sl (6a0k
o) (Sla e slia ¥ Sl s Ll 6dl il s s
203 i e s e Kos Gl e il il
a5l sls Ol (g bT gla o .sls il 3l o5 8
S e P N ST 31 T NCA B\ FS PR g Y PN
b o A 8 e Vo s e 3T sl
s g 5 oS 015 DL 0,8 5 Lei Ge andllas .ol
STRRCSERIST P STORIC O L P R
Ceboy o)l ATP Fsbu 5 A 5e m55
St s DNA & T cad sl 53 53T € linSTl o 2!
Sl il She & 558 0 S s (S5
R L AT UV, WP OE U 3
Pooml S L e Lo b ml L Gl
b Ll 631 s g 1 a3l s (p 5 ST S o
b sl e S (p S 5hST0 8 e 1Y) YL 555
(YY)l

(JFS Slog T 50 Sogw S g U9 (o
Vobw 9 sl

e Do s Shle N5 S ol Ol ol asdles
235 o A ol 5 A e 055 A e
ol Sa e o5 a3 51T 5 g 13 e 53 )l 5 sl

5 03,5 3 Olg Sl Jals oo i Oy 3

11€a1E 1330 313)a/ 0 8)9 / OBws)5 Sl eole alGibls (ol alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

1D asl hbw

» ey sla Kales 5 IRMUK.REC.1402.185
33 sde Sk s Sas anlles ol ol | o e
b o DU L ama g 5l lis a5 b Jhags, el

09> 4ol Qlili j\ Jlae Q‘i‘ Ol oS ealal GL“JL“'

5 S ol ol Gl emdlS s gl Sl S
Sl s Gl Sl bl sl oleag
op S el s b )il (6550 Jeld g
5 FIASIP et o 5 SIHIL L 53 )Y S e

5 Sl @l ol Sl oy 235 0 le adiy 3 Al el BSyh e e $ SHa0k

bolSaus b 5 13l candlan ol 08 ey 55 51 oS e

I e oyl a6l bl Lol 198 9 i

é&ﬁtﬂﬁc&bb&ﬁc&bs&#)ﬁdbyﬂ
Sl s C,J’ o e gly Okus S

&b
1.Elsherbiny NM, Maysarah NM, El-Sherbiny M, Al-Gayyar MM. Renal protective effects of
thymoquinone against sodium nitrite-induced chronic toxicity in rats: Impact on inflammation and
apoptosis. Life sciences. 2017;180:1-8.
2.Goldman M, Noel ME, Vaubel JA. Effect of sodium nitrite ingestion on unilateral ovarian
compensatory hypertrophy in the rat. Toxicology and Applied Pharmacology. 1974;30(2):333-5.
3.Zhao N, Xu J, Singh B, Yu X, Wu T, Huang Y. Nitrates for the prevention of cardiac morbidity and
mortality in patients undergoing non-cardiac surgery. Cochrane Database Syst Rev. 2016 Aug
4;2016(8)

4 Pirsaheb m., sharafi k., morad m.. A survey on nitrite and nitrate levels in vegetables and cucurbits
cultivated in northern and western plains of kermanshah city in 2012. Journal of food
hygiene[internet]. 2013;3(1 (9)):77-87. Available from: https://sid.ir/paper/223021/en

5.Golkari h., eskandari m.h., pakfetrat s., lashkari h.. Simultaneous determination of nitrite and nitrate
residues in meat products marketed in shiraz by high performance liquid chromatography. Journal of
food hygiene[internet]. 2012;2(2 (6)):51-60. Available from: https://sid.ir/paper/222964/en

6.Neth MR, Love JS, Horowitz BZ, Shertz MD, Sahni R, Daya MR. Fatal sodium nitrite poisoning:
key considerations for prehospital providers. Prehospital Emergency Care. 2021;25(6):844-50.
7.HATTORI Ma, Tabata S. Nitric oxide and ovarian function. Animal Science Journal.
2006;77(3):275-84.

8.Aly HA, Mansour AM, Abo-Salem OM, Abd-Ellah HF, Abdel-Naim AB. Potential testicular
toxicity of sodium nitrate in adult rats. Food and chemical toxicology. 2010;48(2):572-8.

9.Staicu F-D, Canha-Gouveia A, Soriano-Ubeda C, Martinez-Soto JC, Adoamnei E, Chavarro JE, et al.
Nitrite and nitrate levels in follicular fluid from human oocyte donors are related to ovarian response
and embryo quality. Frontiers in Cell and Developmental Biology. 2021;9:647002.

10.Tamanini C, Basini G, Grasselli F. Nitric oxide and the ovary. Journal of Animal Science
81.14 suppl 2 (2003):

11.Amale MH, Shahneh A, Nasrollahi S. Effects of nitric oxide synthase inhibition on goat oocyte
meiotic maturation. Archives Animal Breeding. 2013;56(1):255-63.

12.Bouchard DC, Williams MK, Surampalli RY. Nitrate contamination of groundwater: sources and
potential health effects. Journal-American Water Works Association. 1992;84(9):85-90.

13.Bolon B, Bucci TJ, Warbritton AR, Chen JJ, Mattison DR, Heindel JJ. Differential follicle counts
as a screen for chemically induced ovarian toxicity in mice: results from continuous breeding
bioassays. Fundamental and applied toxicology. 1997;39(1):1-10.

11€a1C 1330 I3/ (w0 8)93 / OBWs)S (Sib)) eole alGibily ale alas


http://sjku.muk.ac.ir/article-1-8493-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-02-02 ]

wetdpos 136 Ly i€

14 Kotb DA, Abdellateif A-E-kM, Zaghloul KH. Reproductive Toxicity of Sodium Nitrite and Its
Modulation by Ascorbic Acid as An Antioxidant in Pregnant Female Mice. Egyptian Academic
Journal of Biological Sciences, B Zoology. 2023;15(1):19-51.

15.Edson MA, Nagaraja AK, Matzuk MM. The mammalian ovary from genesis to revelation.
Endocrine reviews. 2009;30(6):624-712.

16.Devine PJ, Perreault SD, Luderer U. Roles of reactive oxygen species and antioxidants in ovarian
toxicity. Biology of reproduction. 2012;86(2):27, 1-10.

17.Dutta S, Sengupta P. The role of nitric oxide on male and female reproduction. The Malaysian
journal of medical sciences: MIMS. 2022;29(2):18.

18.Budani MC, Tiboni GM. Novel insights on the role of nitric oxide in the ovary: a review of the
literature. International Journal of Environmental Research and Public Health. 2021;18(3):980.
19.Dubey PK, Sharma GT. Nitric Oxide and Ovarian Folliculogenesis: A Possible Role in Follicular
Atresia—A Review. Int. J. Environ. Res. Public Health 2021, 18, 980

20.Dumollard R, Duchen M, Carroll J. The role of mitochondrial function in the oocyte and embryo.
Current topics in developmental biology. 2007;77:21-49.

21.Tiwari M, Prasad S, Tripathi A, Pandey AN, Ali I, Singh AK, et al. Apoptosis in mammalian
oocytes: a review. Apoptosis. 2015;20:1019-25.

22.Ge L, Han Z, Gao Y-Q, Zhou C-J, Wang D-H, Ma Y-Z, et al. Sodium nitrite negatively affects
reproductive ability and offspring survival in female mice. Toxicology. 2019;427:152284.
23.Pasquariello R, Ermisch AF, Silva E, McCormick S, Logsdon D, Barfield JP, et al. Alterations in
oocyte mitochondrial number and function are related to spindle defects and occur with maternal aging
in mice and humans. Biology of Reproduction. 2019;100(4):971-81.

24 .Stojkovic M, Machado SA, Stojkovic P, Zakhartchenko V, Hutzler P, Gongalves PB, et al.
Mitochondrial distribution and adenosine triphosphate content of bovine oocytes before and after in
vitro maturation: correlation with morphological criteria and developmental capacity after in vitro
fertilization and culture. Biology of reproduction. 2001;64(3):904-9.

25.Globus M, Samuel D. Effect of maternally administered sodium nitrite on hepatic erythropoiesis in
fetal CD-1 mice. Teratology. 1978;18(3):367-77.

26.Amiri I, Najafi R, SHEYKH N. Nitric oxide level in seminal plasma and its relation with sperm
DNA damages. 2007.

27.Rosselli M, Dubey RK, Imthurn B, Macas E, Keller PJ. Andrology: Effects of nitric oxide on
human spermatozoa: Evidence that nitric oxide decreases sperm motility and induces sperm toxicity.
Human Reproduction. 1995;10(7):1786-90.

28.Hu J, Ma S, Zou S, Li X, Cui P, Weijdegard B, et al. The regulation of nitric oxide synthase
isoform expression in mouse and human fallopian tubes: potential insights for ectopic pregnancy.
International journal of molecular sciences. 2014;16(1):49-67.

29.Helal E, Soliman GZ. Biochemical studies on the effect of sodium nitrite and/or glutathione
treatment on male rats. The Egyptian Journal of Hospital Medicine. 2008;30(1):25-38.

30.Adelakun SA, Ukwenya VO, Ogunlade BS, Aniah JA, Ibiayo AG. Nitrite-induced testicular
toxicity in rats: therapeutic potential of walnut oil. JBRA Assisted Reproduction. 2019;23(1):15.
31.Duan X, Wang Q-C, Chen K-L, Zhu C-C, Liu J, Sun S-C. Acrylamide toxic effects on mouse
oocyte quality and fertility in vivo. Scientific reports. 2015;5(1):11562.

32.Soleymani Rad J. Histology. 6th ed. Tehran: golban, 1391: 277-280.

11€a1E 1330 313)a/ 0 8)9 / OBws)5 Sl eole alGibls (ol alas


http://sjku.muk.ac.ir/article-1-8493-fa.html
http://www.tcpdf.org

