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ABSTRACT

Background and Aim: Genetic changes and mutations in the genes involved in
spermatogenesis can occur by environmental and congenital factors. Considering, the
extensive use of diazinon in the farms and because we found no study on the effects of
diazinon on the expression of CatSperl gene, a key element of male fertility, we decided to
perform this study in order to determine the effects of different doses of diazinon on CatSperl
gene expression, sperm motility and thickness of seminiferous tubules in adult male mice.
Materials and Methods: Twenty-four adult male Balb/c mice were randomly divided into
four groups. The control group did not receive any injection. The sham group received
diazinon solvent. Diazinonl group received 7.5 mg/kg and, diazinon group 2 received 30
mg/kg of diazinon intraperitoneally, once a day for 2 weeks. After 35 days, we studied the
sperms from the molecular and histological aspects and sperm motility was evaluated.
Results: Sperm motility was significantly decreased in diazinon 1 (P-value = 0.001) and
diazinon 2 (P-value = 0.001) groups compared to that in the control group. Gene expression in
diazinon group 1 and diazinone group 2 (P-value = 0.002) was significantly lower than that in
the control group. Histological examination also showed that diazinon treatment reduced
germinal epithelium thickness and led to vacuole formation and degeneration. Epithelial
thickness was significantly decreased in diazinon group 1 (P-value = 0.003) and diazinon
group 2 (P-value = 0.006) in comparison to that in the control group.

Conclusion: Diazinon affects male fertility by reduction in sperm motility and degenerative
changes in germinal epithelium. It also, decreases expression of CatSperl gene, a key gene in
fertility.

Keywords: CatSper, Sperm, Diazinon, Mouse

Received: Feb 3,2019 Accepted: Nov 9,2019

How to cite the article: Hamid Reza Faragnezhad, Shabnam Mohammadi, Seyed Morteza
Seifati, Atena Mansouri, Reyhaneh Sadat Mahmoodian. Investigation of the effect of diazinon on

CatSper 1 gene expression, sperm motility and germinal epithelium thickness in adult male mice.
SJIKU 2020; 24 (6): 68-78

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 (CCBY-
NC), 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


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

YA-VA/\RA siawl § oy /7 @)led o Cuny 0)9y / olws)S (Sbjy eole a5l alc dlas

39 JUao 35 P ol (I Cwolikd g p gl I y3x3 «CatSper 1 o5 ol 2 g 31O 91 (wy 9
&y gige

2ol 8 gacee ISl diloxs 3 (6 ygune LT ¢ s (5 yo A ¢ (GhoT0 inds ¢ 315 & Lo youes>

—VAS-ACEY 1Sl SO0l e ¢ dSKa ¢ oadhad 13T okl ¢ dSKal dm g o K 3y (559U 3 Sz S o ¢ golid Coms 3 L)) ol S (6 gl )
FETERIN

18G5 5 S g 0OV FA S VRO a5 (Dl chgtn clgn (S35 05k oBils 355,55 gl Sladios 50 o 5UT Lokl Y

Creeoe e YSYFOY-YAP X 1Sl ST . mohammadish@mums.ac.ir

e YoAB OB LS 1 S0l e A8 e el 13T ol IS ol ¢ (S (6 3 Dl S e ¢ rlid a3 Lokl Y
YRRV XS 1 ST 0l g b (S5 ke oK1 (55 ) el Dl S 1550 5T 5L i (6 S5 (6 il F
Y TS ST SO e g (S ke o1 (55 el Dl S e el ] a6 55T (g gmils

o

Jolge 51 (AL Wl oo & L slge a1 55kl 55 F3e GL0S Opmalisn 5 (S5 Ol DA 9 dino
Q‘;‘O}SUﬁ)‘)rl’g;“b4{@}?@.«?4{‘\?};l{}tj‘}ﬂ)}&ﬁjlﬂ}@d}e}wﬂd‘q@};\{.Ml{ej:,&}‘s.)‘j).)‘.ﬁt‘}:’ga
e ol G 3 O I Ll i gy el 3 0 60k 53 ST a0 51 &S CatSper] o5 ol 050>
2 Wl S e 53 Sl gl Gl g5 Calied 5 el &S o LCAtSPRIT 0 Oy 05 5L Caliibee (5o S 51
J;Sebf.,uum.&e},f)tﬁqd‘»w),laqélgBalb/c 35 5 jhee u YF 4&ﬁd4,dl.lm£§;_)>:w)}g w9
Y Ok es S 5 0suibs VOMEKE 553 0suilses 8 38 ils 1y Osuils Pl whey 8 Kby 5
502 530 YO SN g L3 ST 3L 5 5L S iy s wia Y Sde a Slio [ Is S ) 055k ¥ mE/KE Sss
A il el 5 5 (S5 ) g (IS5

G smn 2alS U xS 058 4 s P =0/ V) YOsu3ks 5 (P =0/ o) Vogusbs 05 8 5o ol &S o (yasl
- E P L u:.a\fdj::faj;dgw(f) =~/~~Y)YQ};;_J'L1.>U;}\ &}.:w'li.se);):;)j;)lﬁo\j:ﬁ.c_ﬁ&\:
sl 535 5 o JisSTs sl cln)l ok (ol Cualbins 53 2alS Eel 0guibs b les o 5ls Ol 35 (SO5 ) st
A U8 0 8 4 s P =0/ ) Yo guibs 058 5 (P =0/0e¥) V05u3bs 055 s pol gl Calbed sh
WLl (g Hls g

CatSperl o} ol o sdhe 4.3l o F1 6535k Jliwe s p il Cualns 5 p el &5 o5 2887 L 05 53 18 87 domald
a3 oo A1) 50 590k 53 ST S5

e 052 3b3 cp ml CALSPET (Sl Olods”

SWAMA: i s WA L 4ol VNN Fidlin J s s


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

e} 000 1) ) Ve

U CatSperl jeslsls Jali 5450 el sk
sy .ol CatSper y yCatSper B ; CatSperd
SIVL i e Ol a5 olatl b CatSper
SLa e gy 48 215 DL s b i 6 55 g (VY
CLaoS s 5 p el 034U o CatSper 1, 2
o) o 523535 T 46 53 Gues CatSper 3, 4
o LSS 55 lyls CatSper BL.OA 514 5¥V)0s ) 3
5l olid o 1SS eSS gl s CatSper y 5 olis

(XY 5 YD1 515 el 3 ol a3
Ol p e sla,y 56 5 oot VT 31 55, 8 Slalllas
a3 o O (aml 48 S &y 50 CatSper 55, 5 05
(1P e dile (136 L 6,81 3 5 me 534S
LS el (Y9) S 05 L 5 (Y0)p 5a3lSTu(YF) IS
O 505 0l 3 Ll el S el CiS
0 053 pes eoliiul 4 a5 L s e CatSper
oo plasil b oS (g e @ a5 L 5 S0 i Ol e
e Sl ST 1SS Ol 4 055k S5 05T
Sl o3 SIS slad 51 &5 CatSper 55, Ol
ol e ol 1 Ll 43 K Oy g el 30
05 0oy = O ilos Calizee (gla s OIS s
Jle) psls () Caolbis 5 el &S 25 (CatSper]

Y Do B

I 93
G e YES1OT ool (6l 0 87550 0 25 adlllas ¢ 5
2Sils Sl s w1 48" Balb/e sl b asle Y1 AL
A ged e 03 S eslinul (b (gl S dgdhe S
5780 Ol o 08,8 15 53 L5 Jge b ol
RS A 09,8 a6l e oy A OlS

05,5 203 e ¥ aros, S ¥ Gl fodas Jga b ol

dodio
93 IS e 1 (a5 o plonil Sl el
Ol Slallas (N )l Ol 0 43 Lge o 530 slag s
33 S5 L0 O pembgn 5 K5 O i 45 dins e
N (B Ll oo oS dizn Jol g ol dhozr 1535 ke sl
S5 0553 (YWl g 630550k ¢ ases Julse
o3 23 4 Sl 0, SN oy 0 55 pan
Sl 5 5 DLEL 5 65508 gl 5o DBT 287 (ol
FE S oo (¥ 5¥)3 5500 4 4 Sl D o J 28
et (blie gy G bl (Bl )3 0,08
odhe 5 e O 3l Slismal 5 (STH s O s
23 Al 5 e Jae L b G b 518131 i (S5 T
5533 Ole a0 OT 1515 Olioe i 18 513 052 5L5 (5 e
ol - San 35235 w3l (K 0T L ulad ks
L oled (M) bles U Jarss 53 ol SO b S0
SR 5 (V) mal &5 o5 5 sl 2alS Sl 055k
osdeay (A 50355 0 a8 S350 L p el
Sl p el lad J Os VL;AUJGA,J:T@\{ RESIE
AR 5 5 SN 5 S Sl s sk il
05230 (0 5V )58 0 SIS (T (sla g 5T ko
gl LS sl 35 sn o 5a VU gn 5 pome  SL
(V)::;@FSH}LH (O gind 413 0 gla g0y 90
3\Y)M:wﬁl}\bézjéur).uy)&:fljks-)

A
G550 el Sl (P D953 el LBale o5 3B )

L(\Y’j\f)u_ﬁj)j;"'u‘ (‘j Lr > ~‘z’ 1:

6315 Cmatl ol &5 5 (VW 5 V0) (s i b
S pelS 3555 612 Lur_m:;& ol 3 S (19)5,0
(ol SLaJU ¢l J515 s Jshoo 7515 (glab
) 03l gl Sl g 4 aneoly panndS JUIS ales 1L dis

Q)ﬁ”ﬂm{ﬁ,;‘_;.x:KﬁSQM\CatSper

1RAA sidwl § (ogd / @)led § Cuny 0)9y / OBws)S (Sbjy eole alSiils (alc dlas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

VI saens i

&}#W‘\.ﬁ)&j)b))dﬁ&durm‘
s a8 s oS e b o el Ol e 4 gy oo
cs 51> (Progressive) edis, in oS > 45 (o lap el
HICU RN e e Y S pEvp

(YV)-\.L.S; a:w.w‘ﬁ_) J_}Aj!

Real- Time <SG L CatSper o3 ol o)
O3l &858 G5 5 4 4 5 L RNA #1 5l PCR
3 ot o 4 ol p S LEDNA o s plol
ialsd iS5 ) e o ¢ s Sian o 595 ST plandl
Ladj 5 oLt RT J szmes 65, PCR 228715 i 5o
SLa0S s Ol anllas ol 53 s (515 o Se
AN L wSews &0« CatSperl
S5 s S el s, B-Actin 05 5 o 5 el
o&ws by Real-Time PCR jusly.cs8
Golstely 54l g rl_,,u‘\Applied Biosystems
150 4 PCR S Clie sl 1
31 8 Sl 4,340 Initation step
IS aids )
Denaturation step
S ¥ 4 YO
318 Sl a3 80 Annealing step
S ¥ Al v
Extention step
IS il ¥
Jsep plas 0, en 5 plaffi s, 5 besls JUT ol ,
(YA LS oslizal

315 Sl 4340

:Ifgﬁhﬂ 4,5 VY

e e YF ST 0 50 ez 10T (YY) 8L 255

s 8
s 2
b 2e7ae (0.212>2
= * /. N
0.556
=~ 4
suqﬂ‘j-*;ﬁﬁ_&fgy Ikl gl 8 oo La e

sl s i’(\'mﬁ)?ﬂﬁ‘ j.lﬁl;%j‘fo(jb.u S
o3l ol Pgelaf 2 5 05,8 Jlar o i pe
COss (5 S 05,8 e e G ik
b G F e es 8 (Gl Jb ) 055k I s S
50523 VIO ME/KE 555 0555505 8 g
Opslea ¥ ME/KE 555 Y 05533 05,8 ose ju A5
L G Sl S 4 s Sl S e 4
B 93 gy La b LS 3l 5, ) F ke
W ol LaOT bl 5 ady 5 iS 055 (slae e
05 0l 5 4 gl Sl G i SIRNA e
Real-Time — «SCSG plawl i CatSper (55 5
681 4l ol &5 gy g o oy, PCR
S e (5 5aT 55 e 53 s 8 e s 1
ol ) Calbd s g oy iy S 5 5

o plndl Jley

oyl 03 6 o8 0 g L8 3 2 el OS2 (e
e 2 815 Dlid S s 53 5ol
O g o anba anlad bl (o3 S Ay 4 by
31 8 Bl a3 ¥V (glos) 5 5L STl 55 4ids ¥ Se
QL&MJ.&\:)\LA(aJ;_‘»\UQ.é;)I}(COz Loy s
LSS S S5lmgols Sl s & ol ok 5
Sl Cdlig Oljle Jasll ) s G g SUT
ol (V) ot )L 55 0¥ oSS 4 5 (WHO)
S g S s ab S p e sy 534S Sjso

1WA siawl § ogd /7 @)led o Cuny 0)9y / Olws)S ¢Sy eole slSils ol alas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

)3 0010 131 gy VP

lesls 0255 035 JUe 51 olaebl 51 dom 15T 5I0T
(ANOVA) & b il s Juloss 5 eslizul b ¢ oS
s el p3Y o 5 4 2 (S 5 (nd 05051
Solslixs CE.» 33 Y+ 0o SPSSeaslizul 5 50 ,\plrjs

A an S 1 3oy S awlie gl Lo y3 0

sl
:o}_»qu_L:;u‘_;ua,J?P(ﬂlsfawpr
Cﬂlefjaao\ﬁm‘_;)b@uc}w&{ww);
z (P =2/00)) ad sdalin addlas 3,50 laoy S
‘_;l_mjj_?).srﬁ_wldfj;ﬁc\_(:b;)l_&}‘_g)\_ﬁ}:ﬂ_ﬂ
SalS a8 0y, 8 s P =000 )V 05050
a}}_f)acﬂtéfj_»«a}))\_pd_g.g;_ibgg)bw:u
LS 55 S g 8w o o =0/ ) YO 5L
(P:~/~~\)bkjli:ajjf&ﬁw.g;&b‘_;ﬁi.‘xi-
0057 cosdle 4 odalin (13 gne sl b o3 S L
abf)atﬁlesfaowdﬁwu‘}mgw\@w
P=e/e)shbsol s 55 Y0s5L—s

=
=
=

P B L
o
=]

il calie sliagpd ol

(E'wg""jCT e, (control — sainple)

Ratio =

(E o) ACT , s (conirol—sample)

3bwesleT il psuka) Culss S5 gt andllas
bl (S 6T ey ol o Jols Lozl
SrS S e 3 68 B L b SeasT b £
SAp e S D Sl 4 sla b s el
Sy g H&E) 15550 5 kS slen U (6 7155,
laoy, S aiy blie S ol o 8o 5l oy JOE
L e Jie ) padkisl pUsy) ke X 10 33 L Cakesne
VYDA _da wloes 5 J e b Slonle

Vy
H=—
Sy

b Lo, S 5,55 5 Ui § gezs IP cJln) skt

3l g elke 5o g b sk l/pﬁ il

*y

54.6

60 57.6
a0
20

0

=50y, wd 2g,8 7.5 mgfkg cyaiba 30 mgfke ogusilia

Q}A}quisﬂéhaj‘)f)br)'%w\d{fdw)a.\ )‘J}au'

.(p<-/-b)g_]):5=,jfl“5)l_s‘5'.u¢,w *

p</e0) ok 05 S b eols gme sl H#

1RAA sidwl § (ogd / @)led § Cuny 0)9y / OBws)S (Sbjy eole alSiils (alc dlas

=~


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

YIE  saans i

abf)aojogca}wq.w\aé)b@uﬂgdﬁ
LS J xS 0,8 a4 cms (P =0/ Y0 500
5> CatSperl o5 ol povan . Cbls 5 St
Yosuslos ot =/ vV Ol glaeg S

.Q...ﬁa\:L;Jbu.:m&alfr.ia);qw.(f’z'/"\)

Fluorescencs (dRn)

ke slaoy S 55 CatSperl o5 0l Ol je s 2
by 51 ey CatSperl 03 ol Ol e 10 50 3T
Real-Time- ¢SS Lo 5 fl gl 250 53 €052 5L
¢S awolin 3.\ JK8) 5 8 )15 w55 PCR
aallos 3550 (slaeg S 050k Olje o 13 sine DsliS
1S sl ol LT LT s (P =00y) s sualine

05,5 4 S dP =010 Y) V05 05,8 53 05 0L

a3 e OLE 1y e g 8w daslin 57 g goi 5l oeT Cwsw TeAl-time PCR s g5 ) S

16

ol

1.2

0B

CATSPER1 5 oo

0.4 5
0.038
0.01
o
Jms eg,T gy 7.5 mgfkg Ogaibe 30 mg/kg Opait

0037 Calisee slaos & 53 CatSper] 0 ol Ol .Y s gas

1-11/1WQA siduwl § gog /7 @)les 9 Gy 8)9s / OGS (i) eole alGikils ¢alc alas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

) 0010 131 Gy VIS

P<10) IS 05 B U (gyls ime ol i
.(p<-/-a>(.:a},fg§)t>@”¢,w #

Calies Loy, S )3 Il ol gl Sl ()
bl iy SL 5 05 3bs Bl ) skt 40 5057
Sl 5 b ag WLy sla e ey Sl SL
A s 5 J5S 05,8 Gla b se iy ¢ g 555 S
b ol SOL 5 Sl e (ole Joll canils Ak
S5 0T sl (2l 5 ol S5l Slosp el ladd 3 5
sy (oY Ji.i)aﬁcﬁ_wh_;}\_,-jc,_w:
Al el 53 2SO g 5L5 oS il 3 05,8 sla i s
4 dley p sl (2l 03 55,55 5 Opmml S5 (Bl p el
S5 a8l SRl b Lds Do 40, 5 o0 o
O S3 e Dol ¢ S 4 lie 5o G-z Y JSs)
el 3550 laos S Il pydd gl Culind O e
Vdad 534S Hebolea (P =1/00)) ili odalin
\o}-ﬁ;\_i“;;);r,_;@\@uqc.@@&,w
Sols st alS J 28 0,8y Lomd (P =00
P=/0 9 Y0350 8 53 psels o) Caalinss bl
e 1 (6l gre ST U S 05 5 4 S
oo, S 55 Jliey3 ol (ol s o3 2alS
W Cas P =0/7000) Y0 50505 5 (P =v/0 ) V040505

.MoMmrﬁtc};

1RAA sidwl § (ogd / @)led § Cuny 0)9y / OBws)S (Sbjy eole alSiils (alc dlas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 |

VO (5xans @ind

Y Osibses 8 5 (D) 05k es S Q) o8 es S () S 058 53 i 4 Sl el Sl J (o0 ey goas Y JS

Sl o ainin 355 855 b JS8 3 pald ) Calies X Yor L5556 5 koS len (5T 55505

Q)AJTul:’u‘sLbA};)JJL:A)jC}:b&|@l’hP\ J)v\’

Y osibses S Vogibses S s S JS e 8

#oypnrsv £ ¥4 ey vs £ a/v0 Y00 % F/¥4 SNV % Y/FS

P10V S 05 8 b (s ls e oslis

< /D)t 05 S ol gne slis #

1-11/1WQA sidul g gog) / @)les 9 Cuny 8)9s / OGS (i) eole alakils ¢ale alas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

e} 0010 ) Ly VY

oot (YP)As p5laeaS ol Gl 3l g ol oS
Ob p 55 sl 5 JSS s L3S I Ol
(Y1) 0L, Kea s Wang (YF)ewl i 56 CatSper o
Jsos Son YO 500 Vv glajss & Ls S0 218
OS5 5 S o Okilee s Al Csly pguanlST IS
p5eolS LIS 3L s Sl dn A el 5o g ST
05 Js Al el F o5 v (CatSperl slao;

(YD)l s smme (s w5 CatSper 2
Sde a1y 0555k Ve mElkg (Y1) ol SKan 5 i
Bu plme s 4 Shs Cose 4 5o o
Gladl 4 T Esl 050 5Ls 45 5ls Ol s ksl
5 ks Eals 5o s Lol ol VL;AU,G;});T‘;L,“ 0!
p3l esde & ki Lo gl A pali gl Culies
odalin gl C3b 5 ady JpwS 25 4l 5o (SL
Gy ol G s e ol Sl (V)as

G
sy 55 Slaadlas O5ST sy plail Lo oS g gt |
el el el CatSper 05 Ol » 05wk
Lu g CatSperl 55, 0l iass opl 53 5p g
G Wi g OO O fws by et st 5 sas)
e 4 gd e dlgiy ST Sldlae gl ki
CatSper osl sl sla0 K3 Oby » 05255 31 (oo 2
0wl a8 sl Ol ol andlles 4 ""Jfgs" slgli
T e B R P R P
05 0l oo 4 5,18 o J1 5 i oask 2 Jle
Sl il gH50b ST o 51« 1, CatSperl

b

&5"&).)5 9 }Q’ZS

o

3 et el &5 o3 S 013 DL Sl anlllan
A ol Ol 3L (Kt 2l 55U g
OLes 5 gl sz 35 0523k (BU55 553 & 4l
bl Osibos Oliss pyew 5B ¢ (Y100)
= In vitro ub)gwbl{uffaiip\”ﬂ|
5ol Al sl psan opl & 5l 0L ks Lis S
b (s 0355 53 & sly DIl s g0 p el &S o
s e 5y (WVaS ok Ok oS
S LS pF () oK 5 Okamura
Cel win 4 S 4 05uibs ¥ mE/KE s b s
S el a3 gl o 53 gy s 0 oS sl
()3 3o n p el &S o5 S

0Lz (Y+19) 0,8 5 Adamkovicova ales ol
v mg/Kg 355 5 0suibs FromEKE a5 &S sl
AR 5 b e JSE L el Rl sl 0550
o, &Kea 5 Adamkovicova .(4)s 4 ol &S s
FomEKE new 5l e S LS EE (Y19)
4 I3k I b e B b el O5uLs
Sladss b8 5l (V) esl ARl 5 o5 o Dle
23 A el 0555k G s ol addllas o YL
A el &S

CatSperl 05 0l ;3 G,ls gms S2alS bl Guiow o
mg/kg 5 v/ mE/Kg ;53 odiS il ,s slres S s
GLOS o Sl b edalin U8 058 4 o ¥
% s saws S CatSperl o3 (CatSper 1-4
5 Shemen Ll o, 5 5 S B (5 oS Sl 5 050 e
s p S e B s SIH(YY) oL Kes
@B LS sy s 53 1y os oS e VYO
S0 Ol alS Lol 8 B 5s S sl Ol
sk o s 3550 53 DN S oyl &S 555 CatSper 1, 2

u&.&lf C,&b osle 92 Ui‘ J‘i}"? Q}W o e j.\.:.\.&

1RAA sidwl § (ogd / @)led § Cuny 0)9y / OBws)S (Sbjy eole alSiils (alc dlas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

Jﬂf}éﬂnwuﬁmﬁjﬁﬂwu)lf&ﬁidb Cr‘m ulS)lf )" .AJJ\:L;A CJY S p Jlae Qlfu\.w.\iy
old 4 LISKal asly Ol ST oKails s ol S S dghe (S 0aKils 655 0 oKiule T

el VY YFeSY S5 g p Wokes BT 4lObl 51z s dlas

References

1. Hamidabadi HG, Pasbakhsh P, Amidi F, Soleimani M, Forouzandeh M, Sobhani A.
Functional Concentrations of BMP4 on Differentiation of Mouse Embryonic Stem Cells to
Primordial Germ Cells. Int J Fertil Steril. 2011;5(2):104-9.

2. Annelien Massart, Willy Lissens, Herman Tournaye, Katrien Stouffs Genetic causes of
spermatogenic failure. Asian J Androl. 2012; 14(1): 40-48.

3. Pifia-Guzmaéan B, Solis-Heredia MJ, Quintanilla-Vega B. Diazinon alters sperm chromatin
structure in mice by phosphorylating nuclear protamines. Toxicol Appl Pharmacol. 2005
15;202(2):189-98.

4. Perry MJ, Venners SA, Barr DB, Xu X. Environmental pyrethroid and organophosphorus
insecticide exposures and sperm concentration. Reprod Toxicol. 2007; 23: 113-8.

5. Wang D, Singhasemanon N, Goh KS. A review of diazinon use, contamination in surface
waters, and regulatory actions in California across water years 1992-2014. Environ Monit
Assess. 2017;189(7):310.

6. Taghavi R, Tavakoli Tabasi K, Mogharabian N, Asadpour A, Golchian A, Mohamadi S,
Ataran Kabiri A. The Effect of Acupuncture on Relieving Pain after Inguinal Surgeries.
Korean J Pain. 2013; 26(1): 46-50.

7. Jor Saraei G, Beiki A, Yousef Nia Pasha Y, Alizadeh Navaei R. The in vitro effects of
Hinosan and Diazinon on human sperm parameters. JBUMS. 2005; 7 (2):30-34

8. Okamura A, Kamijima M, Ohtani K, Yamanoshita O, Nakamura D, Ito Y, Miyata M,
Ueyama J, Suzuki T, Imai R, Takagi K, Nakajima T. Broken sperm, cytoplasmic droplets and
reduced sperm motility are principal markers of decreased sperm quality due to
organophosphorus pesticides in rats. J Occup Health. 2009;51(6):478-87.

9. Adamkovicova M, Toman R, Martiniakova M, Omelka R, Babosova R, Krajcovicova V1,
Grosskopf B, Massanyi P. Sperm motility and morphology changes in rats exposed to
cadmium and diazinon. Reprod Biol Endocrinol. 2016;14(1):42.

10. GR Najafi, S Salami, A Karimi. The effect of diazinon on testicular tissue in adult male
rat: a histological study. J Urmia Univ Med Sci. 2010; 20 (4):313-319

11. Adamkovicova M, Toman R, Martiniakova M, Omelka R, Babosova R, Krajcovicova
V, Grosskopf B, Massanyi P. Sperm motility and morphology changes in rats exposed to
cadmium and diazinon. Reprod Biol Endocrinol. 2016;14(1):42.

12. Povey AC. Gene-environmental interactions and organophosphate toxicity. Toxicology.
2010;278(3):294-304.

13. Chavez JC, De la Vega-Beltran JL, José O1, Torres P, Nishigaki T, Trevifio CL, Darszon
A. Acrosomal alkalization triggers Ca2+ release and acrosome reaction in mammalian
spermatozoa. J Cell Physiol. 2018;233(6):4735-4747.

14. Beltran C, Treviio CL, Mata-Martinez E, Chavez JC, Sanchez-Cardenas C, Baker M, et
al. Role of Ion Channels in the Sperm Acrosome Reaction. Adv Anat Embryol Cell
Biol. 2016;220:35-69.

15. Jin SK, Yang WX. Factors and pathways involved in capacitation: how are they
regulated? Oncotarget. 2017 10;8(2):3600-3627.


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-19 ]

[ DOI: 10.29252/5ku.24.6.68 ]

) 00210 31 Gy VA

16. Parodi J. Motility, viability, and calciumin the sperm cells. Syst Biol Reprod
Med. 2014;60(2):65-71.

17- Quill TA, Sugden SA, Rossi KL, Doolittle LK, Hammer RE, Garbers D. A sperm ion
channel required for sperm motility and male fertility. Nature. 2003;413:603-9

18. Ren D, Navarro B, Perez G, Jackson AC, Hsu S, Shi Q, et al. A sperm ion channel
required for sperm motility and male fertility. Nature 2001; 413: 603-9 .

19. Quill TA, Sugden SA, Rossi KL, Doolittle JK, Hammer RE, Garbers DL. Hyperactivated
sperm motility driven by CatSper2 is required for fertilization. Proc Natt Acad Sci. 2003; 100:
14869 -74.

20. Lobley A, Pierron V, Reynolds L, Allen L, Michalovich D. Identification of human and
mouse CatSper3 and CatSper4 genes: characterization of a common interaction domain
evidence for expression in testis. Reprod Biol Endocrinol 2003; 1: 53-68.

21. Liu J, Xia J, Cho KH, Clapham DE, Ren D. CatSper beta, a novel transmembrane protein
in the CatSper channel complex. J Biol Chem 2007; 282:18945-52.

22. Wang H, Liu J, Cho KH, Ren D. A novel, single, transmembrane protein CATSPERG is
associated with CATSPERI1 channel protein. Biol Reprod 2009; 81:539-44.

23. Mohammadi Sh, Golamin M, Mohammadi M, Mansouri A, Mahmoodian R, Attari S, et
al. Down-regulation of CatSper 1 and CatSper 2 genes by lead and mercury. Environ Toxicol
Pharmacol. 2018; 59:82-6.

24, Mohammadi S, Gholamin M, Mansouri A, Mahmoodian RS, Babazadeh B, Kebriaei SM,
et al. Effect of cadmium and nickel on expression of CatSper 1 and 2 genes in mice, Toxin
Reviews, 2018; 37(3): 216-222, DOI: 10.1080/15569543.2017.1350192

25. Wang HF, Chang M, Peng TT, Yang Y, Li N, Luo T, et al. Exposure to Cadmium Impairs
Sperm Functions by Reducing CatSper in Mice. Cell Physiol Biochem. 2017;42(1):44-54.

26. Mohammadi S, Rahmani F, Hasanian SM, Beheshti F, Akbari Oryani M, Ebrahimzadeh
A, Farzadfar S. Effects of dioxin on testicular histopathology, sperm parameters, and
CatSper2 gene and protein expression in Naval Medical Research Institute male mice.
Andrologia. 2019; 11(51):1-7.

27. Attari S, Mohammadi S, Ebrahimzadeh A, Hosseinzadeh H, Soukhtanloo M, Rajabzadeh
A. Effects of thymoquinone on sperm parameters, apoptosis, testosterone level, and oxidative
stress in a mouse model of D-galactose-induced aging. Pharm Sci. 2018; 24(3): 180-186.

28. Pfaffl MW. A new mathematical model for relative quantification in real-time RT-PCR.
Nucleic Acids Res. 2001; 1-29.

29. Mohammadi S. Protective Effect of N-Acetyl Cysteine Against Formaldehyde-Induced
Neuronal Damage in Cerebellum of Mice. Pharmaceutical sciences. 2014; 20: 61-65.

1RAA sidwl § (ogd / @)led § Cuny 0)9y / OBws)S (Sbjy eole alSiils (alc dlas


http://dx.doi.org/10.29252/sjku.24.6.68
http://sjku.muk.ac.ir/article-1-4733-en.html
http://www.tcpdf.org

