(oode) aoliba

l FY-00 .0 VF+¥ Gl o) olocds ek Jlo
Jt—‘dwmu

\

/
ez g
’M,m.s?,‘

J593 b 0 Cod J Gagw GBI o gh s 31 (i g (DL 1
oolie olae &y0

U‘)"‘ ‘U‘)’Q" ‘UL.i,.m)s o&izils mL‘ |a9.Lc IXLOAIRY ‘SA&LA-MJ W) 05;

ebadimanas@gmail.com ; g.ebadi@cfu.ac.ir :(LslSe i odinss)

VY kil £y o VE¥ 3T el s ol

ouSz

oo oolaswl (Siaals g 65,0liS o Ol b 5l grwg iubo 288 ol aS conl Jgslim Jaid S 0 b SO g pand
S S ot 39S ()b Sl oyle Ll esat g cunsy lame gl (6305 (o )lge L S0l plu diles o9
ey ol aslllas Bue WS s ) IS 0de g olhend SLLS 5 Corans iSlg3 o0 oS Sl LS SlauS] s""
YV olass canlllan cpl o 092 Jugrmed pow b 180 Co8 5 (g)9m (sla e Joad g5 tanens 5l i 3957 ibla>
e (2B A 05,5 ¥y ol jsbo s g aes o8 VOY (o5 03 b ol DLlST al8olesl Szrs8 3 (g )50 (290
b gt d ogdle 2 (aien oS 09,54 O+ MG /K33 b i 595 095 ¢¥/0 Mg /Ko b Jiig b 09,5 -o0d
S5 alose 39y YA oo & |y Jlaie O S8 09,5 5 plojen 5l @ O+ mg /kgss b ouiyisS 5F/0 mg Tkgo
Pl oy pordinl Calii i (19 1S @ Cund Jog b 09,5 olo LS adlllas (glaadly .wss S 2dl o
Lo Ll ams oo (28lS 1, g s s LH (FSH (TTM (FRAP 555500 sl (a3l coama 38l (as i Gl
05,5 15 YU slayielly oles ams o iulydl S 4 Cod |y (NO MDAl sl claals) a5« glaly) o3
IR Jg e a5 35 paseie aslllas () (slaaly 09d (oo 0l0)Sy (oxmb Sl 4 i3S ogdle & g b
Lo oley po osliinl Sygo 30 9 3l 5 (gi0m laghae o (e adss culled g (g pegdiee (sloyially (g5, (i
WS oo > L9, pln o) (g slabee (e a9 i (55

Lo 595 hge o gyt « Jreadgs tbde il gunls

Q%’)‘ij&sdbsw‘&)ﬁ ‘uuﬁ.s Ao die
Lh&gafi’-j &M CJL\:SJS ﬁl.w J-.'JLQJB) bj,&@ oslaiul Lsug:,.:ébﬂ 9 L;<"l> ‘ng))u;s BE) C)UT JJL\S LS‘J" I:y}a.au
S aS 3,ls sl Goswase 5 Gy e Gl 0L o)lse s a5 spd 00 eslinal este G 38 o bl ailig
OS5 oS eals glis Sladss bbb 3l .ol (6 i andlas 4 oyt Sl S o5 Jo 2 T ol s Sl Gas polie

bu.is::):&} gf.’.w C)L':SJS [GSVPNW Jw‘}skf) J\JV»MS\@T oj.fla- JJSJ?-J’ )\ L;-{.’. _S}J:L;o )bb .D‘} 9 u\?st LAU:S


mailto:ebadimanas@gmail.com
mailto:g.ebadi@cfu.ac.ir

ool 53be W08 | g pd b 13l Coi 5 6 9w S Ghge Jhoud g i I (i o8 (B L i1 o7

SG s il sdie 6lS 5 SAS S5 5L s
ol V] el baplusl 5 Sllse  oMs (6l (558 o
& b o 03 (855 18 esls plas (YY) phlSes
oA Camge Wb s bags slages s 5y, YA O
A 5 ke SadsdS Sl (LS lSsen Ly Sl
Ui d S 31 Las (Y VA) s3ke aby e [N] 355 00 055
A | ] sl U3 €536I8 1S L s s
0556588 3T Sl asliss e il 2l L Gl
daspr SRS 1 VB o 5T b 5 Rl |y SlaeSt
Y]

Crocus oLS ojlas 3 45 ol (GU5555)S i 565
S 5d s 485 5 Aol Iridaceous el gl ) sativus L
28 el s (S50 gacdl b D oS5
HALS 51 5ol SISy 5 La S laageo Ladils clomngy 2oy
ey DS P IS sl YT 5l s
st ST SISl s 5 ST BT b bl
Olge 4 o 568 0303 LES (Y0 YF) ohlSen 5 Ko VY]
5 S Ao SIS edias Sl (0 S Ao (250l
P Sl 5 3Sn JB eslid sype (Js e (5 Ll
Sbok Slale 5 il s 5 Ll S ol M U5 55208
S 23l sladshe sl O i ssS opreen b0
ool 03503 (§xSylr psoadlS S0 o ol sl e
1S Sl S S sl oty Slad s V0]
AS e Db dbialsd Coan il 2 1y 5 s ey
5 3Ll el 5T Glie Ladsag olis) &5 (5 55k
DFTaes o falS s BB 55k 1) 6Lad ST 0o 5T

LIS
(Jeessshd 65) ¥os 0 (65 Y2 Vgl 0 ) Jois e
(ot S e dodlm ) Lol Jitog o5l (5 5)-F-[ o
Ourofino cs,&% cale JAF/F jods a=ys L
3 e s yds i 4 Agribusiness (Cravinhos)
deops N LI s of Ladss 5w Aldrich sigma os,s

USSR Gl Dds il ST s
Juodd 5 ot ) ST T 03l S plgie 4 ot 35S
2 B o b S0 S8 5 o la s

e ook ) s ol G Jsiln L s S 4 Jus b
3 s Sdsle sl 5 ST 5 JUIS 55 4w 03503
;\é‘wfwdp&\spwﬁbﬁsj&;\@m
3,53 JUS 55 5 GABA (5,531 56 55 b 31 Laduls
Sl Sl Je b Soow N AS e S LS 5 b
sl GhMolny o gmass § 5l Slaoy S ol 3 2y Sl
3 Sl SIS 35 bl o 5 e ol o S LY
V] sphien osle laghpe 3 (deddy DU o
G O (AT e 3 g o3l olas Slidew
531 il sl 5 Jled 5enST Slaw S Ul
mmen [¥] 250 ok Cilites slaes; 55 55 5T Esly
ol 3 8 Sl S da il Son ali3) sl g
LO0] a5 0 Ll 95 Slalomnsid ;3 DNA

2 SSeyha cpl 3 38 eslinul esls Hlid Slddss
(s S slen S5 Sl 55Sme 5 ($3p5LAS Slalaos
O Aoy Gl s glase (6oaLl (ealiynle slagg sl
Gl L9 s 5l eslital (S Copas 51 513 [F] 55 s
5 5eS) il Compe T Sl sladsSdse ds
5 LSS (g Do [V] 3580 ap el (5130 S2lS
3 Soe laS)le gy oS Slanu 3T 0l s b 5l o3l
oAb Jsdse GL3sdens SISY (s s S (g5lS
o Rl gz BB sb 4 ) S 4S5 AT
kS5 5 sl e e IS s n Wl b
b 5YBIS 5 36 s AT g Gl 09556518 01556518
5 o O 5 a5l (Dl ool w5 das e alS
JA] el Sl ! slady

oA G s b 00,8 SIS (Y0 YY) LS 5 ala s
30505 59,55 GWIT (slay Sl 5 s lliss oslle (slad S
250 b ol Cmpe 053058 J5Sse Ol el
83505 Lo)lS (YY) ohlen 5 5T (6,505 andlas )3 [4]
2 s BB Al Case J5a s b 5l S gl s
bgie Bl Olis b ohes S s o8 ol 03



oy

1PV lineo o) o jlods qpprtin Jlo b5 wlidd Conn j oode aolilas

NI U P N LR

FRAP _asLs

FRAP L 3 SaSelel Opld fals 6, Solul b
S 5T &5 ol e (ferric antioxidant power)
PH 3L Sl b hgy ool 53 VAl 38 jasla |y alay IS
4 Felll-TPTZ ,.S0oS Saisdsll 31 503,8 sl 0l
Soslome > wSlaS L85 I3 ot 3y e b
aian S3b 05gen sl 31 AS e a5 T K, 5L Sl
8Ll FRAPG e 2 Lo Y (T 4y 5 s 2ds Sen Vo v
o els 13 HSL SN s adds Ve Ol 4 Uy U

L8] i 6, Sl sl 0T 55 Ky T WSleS

TTM U5 sladsSse Jlde g xSeplil gl 3,0 g, 3l
F 4 sy opl ss Al eslinul (Total Thiol Molecules)
g 53 5 48 6L p e 2 oY EDTA 3 2 s
alol L. S alol glaies dy o DTNB 2 S ¥
el ekl 2 e 0 4 g Cad b dgle o5
8) 555 Sl dids V0 Do @ Ladipad (BB las 3 45
el IAY 53 oy @Lo Ol S8 L oUs (adds oY e e

LY 1 Cs 853 sbisl oy

.\.;JJT‘_ga Q}.‘\.c d‘,ﬁy u.a:-\.&
5o O LT 6 gdle IS Jlie (5 Selul gl
L7655 lle JsS 9o Oliee .l o3lizusl 31, \Ken s Niehaus
G0 orl 33 g e (S el SO, 55000 58 SRS el
bnbfﬂmﬂlﬁi VQ‘JLSJ}‘J‘)JSW@L)‘ (‘; JACEYAY
Yoor joo b adds Ve Ode 4 oS5 g b 035500
A T e gl O A G o S sl
S IV Ak Y s byl %) ) i
5 a3y FO S a4 i pad ol abliol €505 40 52050 45

VOm&a)‘w}wﬁ)béé‘;@ubjb\" C))‘J&-

bl g

AL T S sS 5 G s Y Sl candlas ol s
0Ll S0l ) p S YOLT B 05y L ol Slels
Ll bge 5 S5l g 5 s an ) oK1 (Sl
Jsb 53 B (5SS Gl )3 wtdn S oo @ Jaes
clhaind 3l 5 ads onluS 3l bl bl Sl
V) Siledl s plalind Tl plas L ddelip o T osmases
YO+ il am s SB Sl VY 5 s, sl
4 Sl b oo J S andlas b 15 (00 2 PV oy b,y
33b Jos b s S Lkl e GG A 05 S 4 ol 55k
s 535S 05 Se 0 mE K35 b i 555 05 S F/0 mg kg
3L o 558 5YI0 mg KEis b fs b ¢ Jo b ose &
Sds w1y Jhie TS 055 5 plosen b O+ mg kg
L5, 3L s 315 a5, YA

A bles
Nl e 5 s Wabee Ghledl epss oL s
LAl ees (0mg/kg. BW) uls 5 (Y+ mg/kg.B)
ey S8l 5 S (538 bl dbwn LA o
JoS ke s 1285 15 e b gles 53 5 o L e
i 5SSl Jole i edls JUET LG J5ls o
s ks 03 e Z3L ) e S0 P sla ity s plo]
cilites bl 5 Bl (gl Sy O Kl - T alewss

A (6 S I (5 20 58550 gt

S0 3330 gt (§ 50510
RI (repopulation sdsws 350> jasla 5, Se)lkl S
BN g‘:)jg,wjjgzﬂ 4.1.:«4)4 )LAC”A 6‘.&4}}5 0)‘}:1_.3 ‘indeX)
A b5 S5l @ B gg 55855 el gladshe S
sladlg) Bl s li el (gl L auls 5 Sl
S5l o syl wsys (TDI (testicular differential)
5 Cuie TDI glge 4 s g a8l les  Joko 03y 4w shls o5
Oy 4 Log aBl ples  Jolo 4Y an W36 &S glad ) Lo)ys
rj:aw‘ u.a;-L:a LSJSU‘JU‘ 6|).> YNV wﬁjbyuu TDI
4 A2l p el 355 e g) 53 48 ladlyd ST (sperm index)



ool 53be W08 | g pd b 13l Coi 5 6 9w S Ghge Jhoud g i I (i o8 (B L i1 0A

)‘Jﬁ‘rj )‘ J...:‘.S; ‘):)\; Mean+SE C))}»ﬁ LY (},Jl;- @L’b
A eslial Jdas 6l (V4 33,5) SPSS

s

@Lq
S5
03,5 53 W fge alay ()5 313 Ol wlan 03y o] ) 2
QU+Foy S alay s Bl aly falS J 38 & o Jo5
o flJS &= aS sls glis Al g0 b oanglie o
4w pblie oy g odalln (P>2/20) 555 Jloline DS
baalgd Jhb oS ol liS (6o sSs S ol
Soblme il JaS 08 b dss b 095 Slup sl
03,5 b awlie 55 QUAF o585 &5 Jl=)s 5)ls (p</+0)
) dsdr) ol ol baalyd b s ) (gobline alS 3 b
315 Gl Sl p el sladyl rxl.::;\ Sl anglin () K5
3l s obslae JAS JRS 5 Js b 058 o oS
Slias Sl Lisd 5 QUF 038 o Ul (p</+0)
20 355 (p<t /4 0)

o2l 5 5l el Gl s 4 b e (LT )
2 Jos b 03 S Aa ST e TDLs S jaselio 355500 sl
oS Iy oobs glas bl ghlslae slay J ST L anlis
sk S e b aslis 53 QU+F oy 8 i ST 5 i TDI
ol ool oy Sl @l 2alS (P<t/00) sl
S 48 00> 0L RT Gooe 53800 a3 L2) @ by e
IS L alie 5o Jds b 5,5 A g @ B g 55550 ol
@ Cams F+QUos S Ll 5)ls (p<t/+0) (s bslins rals

O U8 ) st ) 5ls (Pt +0) (g lslims Lol g b

Yoo g baids Ve Sde w s alol bbpon 2 e
U el OFY 53 pg) ele Ol lade L 554 Sla
L5413 (el JsSIge o3l Sl 5 (5 So3lbl e by S
A sed 5 n p S ke 03 Jse SU Al 53 s sl

]

NO u.a#L&
ol s S 28T by (3L S e (5 Se3ll s1e
a0 o2 0T 5 o S 0 1S SO 5 STl 5 23S
LN-(1-naphtyl) enediamine. L 45" &S o A g5 e
L ale 55 s Jool ppuils S5 85 ZHC
G g0 0> S oS een sl e L

VY] :;;up

Lo g0 58 Sromis

5 (Y mg/kg BW) (5005 sy Sllsm olesT 0LL s
G5 Dbl I8 5l 5 5w (00 mg/kg BW) ol
159 ooy 3 FSHL, LH (slagygesn o sl o As ol
S sy Ol sl Ogeasp Semie Slp oo
TYF] d o3l ilania

]
s ,b S bols BT 5 eslitul b e 1 Jeol> il
Al oslinal Nl ghls sleey S end Sl S5 gl
e S 5 P<r/r0 Laey S oy loline GBS el

JB0d b 50 S () g Py SR e S e 58 (B 51 4 B 0 (6 0 g8 90 el ) Do

) way 03 ) s il s g Sl SR el ol sl pasla
Aad Sk (oS (s Sor) (%)sun (%) 33550 ) (%))
Control VetY/ \#4R/0£Y ¥ Yo/72\/%) V[NFEE]Y q++/¥0 AR ETAL
QU VY £ W VIS0 FAAVENFA JAQE Y ANONQ YRVY
Fip FO+\Y VAY/FY 410" YEIVELYIA YV EY! ON#YY YIAZYY
Fip+QU  $A£1/0 WS04/ Y FYORY vz vy’ v/ +1/4° NN

Josmdos S bawlio;s. b (S Shamlio ;3.2



AR

TPl Glianj o) 6 plosis ypd o Sl iy 555 (ourlis oy j (ol doliliad

— &2 e

“@* G

.' 2 -~ ;
TN
A
Vo

B

: B ﬁs-n&(z.. <

ST

5

A o =¥ by S =Y (s 5 358 03,5 ) D (i 05,5) € (0t 355 05 5) B A58 03 ) A i e iy (3L nslaas 2 ) IS0
el A AL el =V 4 U il ol =8 sl Sl ol —O B 53 (3555l ol =¥ A 55 (3355 o) Jshr =Y Sl

ENTOTS

05,5 35,5 KT ba le T 3l el vty (slesls andlas
Soline yslar I8 4 S g gl gm0 58 e J55 b
F+QU o5 5 53 90558 ol sldie a8 Il 53 Sl 4l 2alS
35 A 3 Gl Sl Bl I sk Jog b 4 S
Comd FSH, LH (150598 0150 rizeas s )l Lima 05 5
ol e & s o il 2alS lolias sk J S
Sline ol ks sed 4 Comd FrQU 058 55 apygessn
(Y Jgd) Sl sl ol

TTM NOMDAFRAP 431101 sl sl ol
e 43S atelin eS| il o By o Glaosls (o)
ok J5S 4 s i 8 015 TTM FRAP slaJi
SLdsUse Glime a5 = 55 il (p<t/+0) ialS (5 sl
osls OLis (p<t/+0) [l J xS L awslis ;3 NO (MDA
G F+QU 0 54555 aselio ol s 2 (izead oS
DS bline 5k 1, NO MDA (sladySpn ks s b
sk 1y TTM < FRAP (slaJySlye ke o8 o s esls

LY Jod) Sl osls aldl g lslins

(Mean £8E) J55 3 b &0 o 5 o Slaise 05550 st S5 2 i 558 B S oY g

Frap MDA T™™ NO Testosterone FSH LH
e (Mm/l) (nm/g) (nm/ml) (nm/mg) (ng/ml) Iu/L) dU/L)
Control FYIYA£NO DATAESTAN EVENE UAVEVANS AEXVAN¢ JAVENY DEVEXVARS
Qu FUVAEYRY X2 ¥Y  8VE XS o NO£ N O/FO£+[YY W[V /VE ¢ [AYE/VY
Fip A AVEZ %= YAV SR PV SR A AT AL R LA PR TR Y/ v 4 NI EA Y I P
FiprQu  "FV/EVAVSY  of\EFAT G JOARIYO"  JOVEYAD  Y[SYaVHY  [SA£YSY W ASE AN

Jé_gﬂ:ia};liwunjb.b fdﬁaj;hww)b.a



olin 5302 395 | Jiin erd b G el 5 5 3m slope Jhanlyl pismsms 31 i S (sili 5 -

U3 Comonn Sl i3 0T 3 5 008 Sl ol (sladly)
ol S T

TDI (sla bl Jos b 09,8 oS sl plis oo ]
b REdoss G bl Jsh e ol ) ot ST i
Slayll deps a5 ABge 55 g b Lol 03l fals
oS Sl Ol odins Hlis Wb o iulidl e ST 5 ase TDI
oS s 6 5 B S 13 5 Cod sl Y
4B g5 555l sl L S ) ol edeas 5lis RI sys
Jos b 0l o o3l Ul ol iy 2818 1358 LA g5
&b Gllae Sl ol Ll cpl spgr Sl 35S
& G 555 85 03,8 IS (Y19) pLSen 5 55 oo o)
b B g (ol (S Sl xils s
O 0353 3l 5 edd ST SadlGsly Llee 5 (shnSI T
LY0] A5 s 6,5k L s

e S 4 S Jois b 09,5 10 0L G gl
osls 2alS [, FRAP s TTM luis Ll 20531 NO s MDA
b ST BT gl sl SRals o ezt s ol
oS Joys Sl g ,md g 0581 Jb saas S u s
MDI jliie ralS Comge i 35S 5 9 Olo ot o3l
o3 el odi FRAP 5 TTM ,laie )5 5 NO
Jlb slaesS Al 5l o5 (ST (AT Lol b (ot 355
o L ise 53 et sl wile 50,8 (5555 505
e e S 4538 IS (YY) pllSen 5 (o o2
358 ST GG Sl 5 S| BT b b 2l
5 oS T Sl ol Gl ) CBlis 4y a5 L [YF]
LSt Cos glaise 53 GlmSt AT cs b il
5 S8 3 bl ause 58 i Sla s < JSs
Q5 Fn g SO 50 58 Ol Jos s 09,5 53 48 B> ol
O s a8 col wily 2alS J oS awslis 53 LH 5 FSH
Coib a8 5 Sl el ladsSpe el Al
G 2 Wl i s s abwn  Slnst o
sl (3 5938 S I (slay oy o 2S5 wga VB g
O cme GRS s s Older eslind

BE Gl}a O‘i‘ RGO P LH} FSH ()3 pos o 6LGQ}A)}A

—ou
Coom Olpe LSl o &S dzd SLSS Laplhns) T
Las SLalS | b SiSe to ale ) Cilies bt SLS S
5 b8 S S ST (ST LSS S
O5emeS) Jad (5lads 8 o 5l e 5 Jlad DL 5 £l (55l
Sladlae cpl 53 idas o falS ]y pled OLSS Coon
3 o el ol e gla bl 555 2 s
St pln 53 e ol 3l e 58 C Bl e
W3S B o 2050 S
3 &m0 Ol Joosd &5 ob Ol G mls
oS S 4 Cand 1) Sl p sl a5 o) Sl
SSE L plejer 355 Coaw s 4 Jig,md Sl 03l
paabinl O 05355 Loy 5555k ol B 5 5 Jlia 3 Slad g
oA D 53 5 o)l Sl JualS 5 5l ol sladly]
3 OQLLEUS s cpl slaly 53 0 Conl ol alan 03y
Lo 53 ssgd &S 585 SIS (Y9) (hlKes
b b 03mSt slaassS ads SRl G b ) o alRile]
b Calisee glaes; 53 59u gl ol yldenST ol sl
b Jeased ole) - oslazal sy yl&s c,l:g L¥] a5 o0
poig) Sl 5 aan 005 ORI case (oS
Yhoo! ool ol 5508 05,5 4 S Sl pel Sl
Jb gladsSTse 555 GlawSl AT Codls b s 58
Laadd o)l o3 s 035 3l 5 (i ) Jog b oy 0l sl
OHSer 5 S sl sl 0> ol 03,8 (Sl
s adS sadshes 55 ol 51 s 558 a8 sl plis (Y YY)
A R AR
Js b 03,5 3o el Slaalgd s sl 5L G el
s Yol b ol il b3 J S a4 S
okl algd a3 Ll 5 aday 3L Olell Compe 595 Ca
330 L b 4S5l Lid Sl (s j5058 ol Al s o
235 Sl Lz 3 (93 Shes 5 gl sl Wl &
S5 B b (o 3 B Sl (b s s
S I s [YF] ssi 0 ol el 4 e 5 b e Al

A Sl Comge iS5 JSsed Olejen eslitul



£y

TP+ P yliaan of 0l ookt Sl o357 ailich Gy e dolilias

[9] Tohamy HG, El-Kazaz SE, Alotaibi SS,
Ibrahiem HS, Shukry M, Dawood MA.
Ameliorative effects of boswellic acid on
fipronil-induced toxicity: antioxidant state,
apoptotic markers, and testicular steroidogenic
expression in male rats. Animals. 2021 Apr
30; 11(5): 1302.

[10] HA A, Abdo W, Abd El-Raof, TK., Abdallah,
SA., Mousa, A. Assessment of hepato- rnal
toxicicity of fipronil pesticide in male albino
mice. Egy. J. Plant Pro. Res. 2021, 9 (1): 39 —
53.

[11] Abouelghar GE, El-Bermawy ZA, Salman
HM. Oxidative stress, hematological and
biochemical alterations induced by sub-acute
exposure to fipronil (COACH®) in albino
mice and ameliorative effect of selenium plus
vitamin E. Environmental Science and
Pollution Research. 2020 Mar; 27: 7886-900.

[12] Mazzo M, Balieira KV, Bizerra PF, Mingatto
FE. Fipronil-induced decrease in the
epididymal sperm count: oxidative effect and
protection by  vitamin E. Animal
Reproduction. 2018 Oct; 15(4): 1223 .

[13] Bhatt K, Flora SJ. Oral co-administration of a-
lipoic acid, quercetin and captopril prevents
gallium  arsenide  toxicity in  rats.
Environmental toxicology and pharmacology.
2009 Jul 1; 28(1): 140-6.

[14] Qi W, Qi W, Xiong D, Long M. Quercetin: its
antioxidant mechanism, antibacterial
properties and potential application in
prevention and control of toxipathy.
Molecules. 2022 Oct 3; 27(19): 6545.

[15] Ding L, Wang K, Zhu H, Liu Z, Wang J.
Protective effect of quercetin on cadmium-
induced Kidney apoptosis in rats based on
PERK signaling pathway. Journal of Trace
Elements in Medicine and Biology. 2024 Mar
1; 82: 127355.

[16] El-Alkamy AM, Tayel SM, Safwat M,
Abdallah DM, Nabil NM. The Protective
Effect of Quercetin on Thioacetamide-Induced
Liver Cirrhosis in Adult Male Albino Rats.
Egyptian Journal of Histology. 2023 Jun 1,
46(2): 561-74.

[17] Omran OM, Omer OH. The effects of alpha-
lipoic acid on breast of female albino rats
exposed to malathion: Histopathological and
immunohistochemical  study.  Pathology-
Research and Practice. 2015 Jun 1; 211(6):
462-9.

[18] Crotty KL, May R, Kulvicki A, Kumar D,
Neal DE. Investigative Urology: The Effect of
Antimicrobial Therapy on Testicular Aspirate
Flow Cytometry. The Journal of urology. 1995
Mar; 153(3): 835-8.

[19] Lowry OH, Rosebrough NJ, Farr AL, Randall
RJ. Protein measurement with the Folin phenol

5l 53 TYY dlo 5o ghlSen 5 e sS=Lisls s sl

LYV] Gl (3 3T 58 0t il 53 fywien 558 bl 25

S pS e

S e O3 L5, a8 3,8 [aseio anlllas ol glaasly
Sog SLaHsn 5> reddss Clad 5 (6 s y00 Sla bl
A5 s (35S L Gl e ool Djpo 53 5 30
S o Lo |5, ol 3 ) Sogee e s

Lo

~

[1] Khalaf AA, Galal MK, Ibrahim MA, Allah AA,
Afify MM, Refaat R. The Terminalia laxiflora
modulates the neurotoxicity induced by
fipronil in male albino rats. Bioscience
Reports. 2019 Mar; 39(3): BSR20181363.

[2] Hainzl D, Cole LM, Casida JE. Mechanisms for
selective toxicity of fipronil insecticide and its
sulfone metabolite and desulfinyl
photoproduct. Chemical research in
toxicology. 1998 Dec 21;11(12):1529-35.

[3] Ohi, M., Dalsenter, P.R., Andrade, A.J.M. and
Nascimento, A.J., 2004. Reproductive adverse
effects of fipronil in Wistar rats. Toxicology
letters, 146(2), pp.121-127.

[4] Kalyanaraman B, Hardy M, Zielonka J. A
critical review of methodologies to detect
reactive oxygen and nitrogen species
stimulated by NADPH oxidase enzymes:
implications in pesticide toxicity. Current
pharmacology reports. 2016 Aug; 2: 193-201.

[5] Khan S, Jan MH, Kumar D, Telang AG.
Firpronil induced spermotoxicity is associated
with oxidative stress, DNA damage and
apoptosis in male rats. Pesticide biochemistry
and physiology. 2015 Oct 1; 124: 8-14.

[6] Eisa AA, Abo-Elghar GE, Ammar |M,
Metwally HG, Arafa SS. Embryotoxicity and
teratogenicity of fipronil in rats (Rattus
norvegicus). Zagazig Journal of Agricultural
Research. 2017 Sep 1; 44(5): 1851-61.

[7] Agarwal A, Sengupta P. Oxidative stress and its
association with male infertility. Male
infertility: contemporary clinical approaches,
andrology, ART and antioxidants. 2020: 57-
68.

[8] AlBasher G, Abdel-Daim MM, Almeer R,
Ibrahim KA, Hamza RZ, Bungau S, Aleya L.
Synergistic antioxidant effects of resveratrol
and curcumin against fipronil-triggered
oxidative damage in male albino rats.
Environmental ~ Science and  Pollution
Research. 2020 Feb; 27: 6505-14.



ool 53be W08 | g pd b 13l Coi 5 6 9w S Ghge Jhoud g i I (i o8 (B L i1 4l

reagent. J biol Chem. 1951 Nov 1; 193(1):
265-75.

[20] Jamnik P, Goranovi¢ D, Raspor P.
Antioxidative action of royal jelly in the yeast
cell. Experimental gerontology. 2007 Jul 1;
42(7): 594-600.

[21] Niehaus Jr WG, Samuelsson B. Formation of

malonaldehyde from phospholipid
arachidonate  during  microsomal lipid
peroxidation. European journal of

biochemistry. 1968 Oct; 6(1): 126-30.

[22] Hattori N, Nomoto H, Fukumitsu H, Mishima
S, Furukawa S. Royal jelly-induced neurite
outgrowth from rat pheochromocytoma PC12
cells requires integrin signal independent of
activation of extracellular signalregulated
kinases. Biomedical Research. 2007; 28(3):
139-46.

[23] Zahmatkesh E, Najafi G, Nejati V, Heidari R.
Protective effect of royal jelly on the sperm
parameters and testosterone level and lipid
peroxidation in adult mice treated with

oxymetholone. Avicenna  journal of
phytomedicine. 2014 Jan; 4(1): 43.

[24] Senthilkumar T. Studies on the pathological
effects of fipronil and their amelioration by
curcumin in rats (Doctoral dissertation, Centre
of Excellence in Pathology, College of
Veterinary and Animal Sciences, Mannuthy).

[25] Xu D, Hu MJ, Wang YQ, Cui YL. Antioxidant
activities of quercetin and its complexes for
medicinal application. Molecules. 2019 Mar
21; 24(6): 1123.

[26] Qi W, Qi W, Xiong D, Long M. Quercetin: its
antioxidant mechanism, antibacterial
properties and potential application in
prevention and control of toxipathy.
Molecules. 2022 Oct 3; 27(19): 6545 .

[27] Ndufeiya Kumasi LC, Abarikwu SO,
Ohanador R, Omoregie ES. Curcumin
improves the protective effects of quercetin
against atrazine-induced testicular injury in
adult Wistar rats. Andrologia. 2022 Aug;
54(7): e14445.



6 Journal of Developmental Biology
Vol. 17, No.1, Winter 2025

The Protective Effect of Quercetin on the Reproductive System of Balb/c
Mice Exposed to Fipronil

Ebadi Manas G.

Department of Biology Education, Farhangian University, Tehran, Iran

* (Corresponding author): ebadimanas@gmail.com ; g.ebadi@cfu.ac.ir

Received: December 2024 Accepted: March 2025

Abstract

Fipronil, a widely used phenylpyrazole insecticide in agriculture and veterinary medicine,
poses environmental and human health risks. Quercetin, a plant-derived antioxidant, has
shown potential in neutralizing the toxicity of various chemicals, including insecticides. This
study aimed to evaluate the protective effects of quercetin on the reproductive system of mice
exposed to fipronil. Thirty-two healthy male Balb/c mice (25+3 grams) were randomly
divided into four groups of eight: the Fipronil group (4.5 mg/kg fipronil), Quercetin group (50
mg/kg quercetin), Fipronil + Quercetin group (4.5 mg/kg fipronil + 50 mg/kg quercetin), and
a Control group (distilled water). All treatments were administered via gavage for 28 days.
The fipronil group showed significant reductions in testis weight, seminiferous tubule
epithelial thickness, spermiogenesis index, FRAP, TTM, FSH, LH, and testosterone levels
compared to the control group. Conversely, the tubular differentiation index, tubule diameter,
sperm count, MDA, and NO levels increased in the fipronil-treated group. Co-administration
of quercetin with fipronil restored these parameters to near-normal levels. Fipronil negatively
affects morphometric parameters and reproductive function in male mice. However, quercetin
co-administration provides protective effects, reducing the reproductive toxicity induced by
fipronil.
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