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ABSTRACT

Background & objectives: The present study investigated the effects of royal jelly on lead
acetate induced toxicity on sperm parameters, reproductive hormone assay, and bak gene
expression in NMRI male mice.

Methods: In this study, fifty four male mice were randomly divided into nine groups: control
group (without royal jelly) (n=6); sham group(10 ml normal saline) (n=6); lead group (1000
ppm, oral) (n=6); Group 4: royal jelly (100 mg/kg/day, oral) (n=6); Group 5: royal jelly (250
mg/kg/day, oral)(n=6); Group 6: royal jelly (500 mg/kg/day, oral)(n=6); Group 7: royal jelly
(100 mg/kg/day, oral) + 1000 ppm lead (n=6); Group 8: royal jelly (250 mg/kg/day, oral) +
1000 ppm lead (n=6) and Group 9: royal jelly (500 mg/kg/day, oral) + 1000 ppm lead (n=6).
On day 35, blood samples were collected from anaesthetized mice by cardiac puncture to
assess reproductive hormones and the testes were harvested for determination of sperm
parameters and expression bak gene. Sperm parameters including motility, viability, DNA
damage, morphology and total antioxidant capacity (TAC) levels were determined.

Results: The results showed that administration of royal jelly significantly enhanced sperm
parameters and all reproductive hormone levels compared to control mice, (p<0.05). Also,
treatment with lead acetate caused a significant reduction in levels of all reproductive
hormones and a significant diminution in sperm motility, morphology, viability; with an
increase in percentage of dead spermatocytes (p<0.05). The co-administration of the 250 and
500 mg/kg/day royal jelly with lead acetate could ameliorate the deleterious effects of lead
acetate resulting in a significant increase in sperm parameters and all reproductive hormones
and increase the total antioxidant capacity (TAC) levels (p<0.05). Also, the expression of bak
gene in all treated (sham, royal jelly groups) and control groups was significantly lower than
the lead acetate group (p<0.05).

Conclusion: In conclusion, our findings suggest that the royal jelly has a beneficial effect on
male reproductive parameters following lead acetate induced toxicity in mice.

Keywords: Reproductive Hormone; Sperm Parameters; Royal Jelly; Lead Acetate; Mice


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Ve ubles 50l plashs Sle dbs) U5 oibsle 3l ) 0

bak o3 9l Ol e 9 p el S yislrls 1 Jbg) JJ Gibddlxe H3l w) s
SRl T (90 ) o paw lianl by iaogome JUs Sy

51 0w pazo dazo ! AUIIE jass Mldse F IMD il e ' 0515 loshiw e

Ol e 9l g 5 )l BEBIS (S juols 0aSisls ‘fb Jieaddss slasilew 5 bole 09,5 .\
Wbl e o)l g 9 )l GBS (S jaels oSl gl In}l.c o9, 5 .Y
a.soleimanzadeh@urmia.ac.ir : Jueyl - EEYPYYY Q9 :5uS16 - EEYYYV -0+ A 1yals Jshumo odungi *

(VLTS

Dt o sl S piobly sy sy il S bl nsmns 2 Jus) U3 585 o) 0 & pdla aslline 1830 9 Aie)
wsanl aidls 5 NMRI 31355 SolSiole 3T S o5 35 slagbse 03 Sb wd ols 9 Slieddss slay e 9o

(oo U5 092) JHiS 09,5 :aiaub ewmiii 09,5 1 4y S93las pob ar 3 hge Va9 olxiy owo » (il V3 DI gy
JLos) U 09 )5 (Hmw 7) (Sho PPM N = - +) oy 09,5 (puan 7) (plus Jlo 5 piad Slae V +) o 09,5 (paw 7)
(S92 D90 03 p S 58 )3 )8 Juo YO-) Jbs) JJ D 09,5 ((uw #) (Sod D90 03 S slaS )3 )5 So V- +)
23 )5 e V- -) Jboo SV 09,5 tm 7)) (Shsd D90 0> p ) oS 0> 2,5 She 8- +) Jbsy JJ 7 05,5 (s 7)
+(Sod 990 03 S oS )3 5 Slao YO ) Jboy US A 09,5 {mw #) o pm PPM N - -+ +(Shsd J9) 0> )5 ohS
(e Z)PPM Y - - = o +(Ssd J90 03 e )5 sliS )3 0,5 She 8- +) Jbsy US4 09,5 5 (Hww #) - puw ppm 1\ - - -
w2 Sl 1 Abw 5 Swin B Ve 58 Linle T S U8 G2 rb Jl o b sis B Hhge Il G K93 YD Js) s
5DNA T (5ilo 0355 wihld o5 sz Jolibs o ppunl S i)y i 55T gen bak 3 ol 9  ppl Sl a0l
b oLl (TAC) Gl T T JS o b oo 0l jao 5 555098090

Hsine inl 381 el (JHiiS 095 Slabge b amslio )3 Jbs) U < pae a5 3l plis oo wuws & zbis L 43dl
23 I3 ize alS el o s wliwl b glepd e .(P<-/:0) b uds Sl V9o 50 Fhaw 5 o jumwl S Hiel)l
Sl syl 2003 G331 b o ppsl o 0355 22038 (535158050 5 )75 a2 55 BB GRS 5 s S0 50 Thws
syl il 3 oy il b Jbs) U5 590 03 )5 S s o5 Gl B+ 5 ¥B 0o jad 5 e (P<+/ D) b 03 o
J=S5 o 5 Gwina Blawser 50 9 sl Sl bl VS s 55 JoBB Gl Sl A jmie 9 Suiis Sgue ) e wliuwl b
Db o JLasy UJ sl 09,5 9 Ui 09,5 )3 bak o) vls ol jse prizmed (p<+/+0) st (TAC) plagusT 5uT
D93 pieS o pun liwl 09 )5 & s (P<-/-0) Il ise

Il bl Slio o5 o ol 33 )3 ol s Sibdlmo 3l Jus) U &S sls plis usls asdlos sla aisl 1§ Azt
D)1 S8l )T S o Sl b oo ) o s wlisl

U.QKJ»LQ)T OP 9o wo pas bl (Jbsy Jj (S35 9 il sl VR0 5D ‘ID)":'“’I sl el SIS sl o)"lg

WWAA/0/¥ - 1 bpedy VPAA/P/Y) sadlypd



http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y49 ol P9 o ledbs (Pl ©) 9

Jul S g e sle olfiuls alzxo V- ¥

b3 pSle GRAL T Vb S50 o ol s
iS5 Ol ise 9 Jawe pal sLaads) solzxe Lals
II 5 T g g3l puml sl ) s oo il slad shw
390 g puica Jhed)ss ol Jlilus s sl
AT JLaJlsh alea Jl [7-A] .)}.Auo.o).i)ﬁ.il.o).u.ul
S8 Ty (027) duS |y gun 4y Olg 50 © Ju—wwsS|
(HO) JuwS 50300 sladeshy s (H202) wisrsuae
A_V)ro).g__;adksbiuédgfo{ibwu)ﬁaodgdf.))fo)wl
SS9 L &LH'E;I)._._.:': e Sumwl (YL uolie shls
& pzie 9 S 50 alos @ puwl DNA 5 (col a3l8 55
S 040l 30 5 y0) Jotugl sl 5 5 x5 Linals
S oS g_SLQrD)._Hul ARy DS (A3 gy 50 (d,l.w 03U
OMRLS 4y smio yal (pl 5 A o Sas &y il 50
L pug Fiwly G ool [ -] Soibs0 S0
‘)_iulﬁul_mw[o&_aw)a.mluxébﬁmTq
b e Loyl (38 (i Il s S 5T
NEVERTS PUL ¥ JURS UL <y WDV SV B TR N
sab g Lo syl Jl 63b) wases w3eTsa g
o= b e adasl) S8 wlagss [V )] 85,5 50
FRopsemy AT JlaJlsssly Jl bl [O).__x_.a.ul )9.»9.>T
62900 & Mo oIS jo 3 Bak o) ax Jl i ol
DVP] sl 0355 13 5

Gooe wladlbo o pun Jl bl whlud y ade sl
a8 el oub plosil ilapusT 5T slaple)s )
w0 Sl b Jhe Sos e 590 Sikdlxe il )
S ST ) SilawmsT SuT wlus 3 [\YAE] a5l
OiSTs v Jals Lo ST sladsh b v s sl 5
S5 ot suslaunST T )l 5 358 5o ol
Ligs 4 b sLaolagusT iT oyl by .2is So
Lasolon 58 Olers 9 6 oSy ) e il
Sh— Gsla (ols—= J9 = Il 3ilgs 5 asly 25)ls
110] S (55 sl lusl iodus

R oo Il (5% a8 wawl e osle S JLsy JJ
A dLesy U5 2T oo ol & Juwe Yous) wVgaxo
XS Jme 0555 Sl 900 )3 35290 S22

Ao ddio
loas Slgo 5 Sbuxe SeILYT b okl 3 les
bl e Mo 9 ) Jole S Gluol wlsicay
10 T5aca [V V] Soib g aid )5 5 bis )3 59l
3 60900 8L s slawsl GL‘BZ}) oD
Olsize 1) $29LL S)lge Sl ows Ly a5 5 35 08 (50
oo Ly pwlos yuizmod [¥] Sl waus yls po 4y
L 13 ro oyl S Shue oo VT 5 ilesis
5 Sl (Sl wlellas .[ED] 305 5 Lials
L odoume (pwoles a5 ol o3ls glis aliule )T
2901 el cawwl (pSae (i 18 b ey

MV-RIP FERST L RERE 53 PRUIRPVS

»bw s olasl S o Dl SIS 5 5a o
2516 Hluasl 5355 Joue )3 aS sl llasbuw
Lol gsxinl Lo ol 3 )3 (5355 Job ) 5 Sdiwd
A Sl e o @lin Jl lan SIS e 13y gezs
QAeid S 50 8 oo b ules (om0 03 1) gl
oo b ol S35 IT Gl e gilie (o pieie
Gblis jl &5 lalie Logan) Lalics )l auis)le
31 )3) ST (asslossis Juols S il 315 a5 03 oIT
5 (G slaads) Ly sauml 5 00 T ules
585 Gblio )3 039T (sloa Gl Hil )3 Bawc)
wale )l (o pw anl 45 RLa ) (51 e 5
an 03T IS (sla S3uib 55 < puao 5 OIS )i
0] =

by bi o) »s o pw Jl oslatwl yual sladlw v
O2ip 3T s (plse Julsas ilio 9 Al
IS s sl i)lS el odubh S9az=e ) g
el o bl oz Jl 3uo)s +/10 a5l T
(ROS) ¢ 3awsT 2T JLadlsash sa Jl i Sulgs
ST JLadlseal) s Ginl il ol jse oyl .39 50
9,._»_3I¢._.__mfl U»).Lw|c\__t)_.zi.cé_3|}3°_o ey
S 8L mhouw )3 9u3l )35 LIS JI ol
Shuzs DNA Loyl ym )3 s 4 i AF
Shuss 5 e pawl GRAL @by =8k VS e I8l


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y-¥ oo 503l plagw Sle

=dbs) JJ Gilbdlme y3l Gw) 2

o liwl B oo b glo jod Jless 09 )5 duw >
o p)S Gl b 9 VO N Dlacie & Jbsy JJ
J> odlle Jle js 03 &S [YY] Sy 03 5 oS s0 G
JJ s ot 05 )5 A )3 5 b oslaiuwl 3y 0ah
Do ,8 oolaiwl jaskbe laiss yled L Jbso
2203 39n 50 AT S o8 Suiw slaghse
L [PE]0)9) YD wlors o) pluasl jl yusy 09,5
ovaw 9 (YO mg/kg; IP) (yuolsS g1 Jl oslaiwl
b S-S Ol T 93,5 Bl jue bl busgs
L peaanl 5 Ladasdn (i 35 I guey 5 [YO]
ol 03 s aibls o Tay peaw o il Jgol ele)
(5G-316512) LS 8 pibs Jl sy bl asllae
SC-) )9 9iS5 9w )5 pS sl oS o Jl JLosy JJ
b A (296279

Xl 5 il (2L

Al pasmaal ool o punl wluo gion (SLJ)I ) shie &
103 9T Sl bl (slaedb 9 oab lans dudy «sb
Sl LIS - S [o..)...\.)...\._::'gl P> alold, 0,8
s )8 )13 "HTF it oo i Slae <5 g5l
Ao ol 5 b S i sl Sl s 8 sds sl
S byxo 5 03kl 350 Jlws ples e sl
NN RUEEGRN o (ST EFTL ][RR SUIP-V | [y Wt
Ao o lS bu=o Jals s l.o..)_..\..)...\.ﬁl fauuw.xw
2348353V a0 d g0abh S A Sl wishd
S JEIRCRT P ISTE X | IFRREIV A g EVESNS TN

S by ol o3laiusl b oyl Sola o samsilus gus
A [PV] 03,8 G [PPIY: an ) s oy
bl Lol [o.)..\._)..\.ul P J 'O).H.ul Jba=iuwl
5 (P IRE sl S H=x5 Ol jae 9 il

Pl S H3S w2

GOl )T JoS55 53 Sl o sl S po5 Gw) 2 s
09,5 0 I\ -l Gw) o cpl V3 3k oslaiwl WHO

S5 P95 9 S0 590 )= A3 XY pY 590 o

! Human Tubal Fluid

LasoV solos andss slym oT Jl 5 39b oo aiab
9 4 35 V7] 3 9ib 50 oalaimwl wuin Jl pdas 3 oo
o3lo oyl 4S5 3 a5 S0 YL (plowd uS 3 Jud=s
aigol slaagwl Jl sl o3y bg ke sobv Srub
Gooc) o slaauwl Laasis Loy ST
RV PR (X VEITH I ' PYL L S g SR WY I
oanc )5b a) Lagpeling (pemls 5 T baac)
e lisko wlslloe VY] cwl (o pue 5 puwls ol
el 03l olis by Jusy U5 ilasusT 5oT eapols
DA-YY]

el ) e ool aslliae 1 3oy ubsl ¢l 0
o il Loyl s Jls JS GilagusT 6T
Jwas bak o) ol Ol jse 9 G359 piml SlaY o) 5
a0 g ) oo peans il Jl Sbl Jie 393 wagews
S92 GAILST bge 3 (Shss

B Uby)
Obo—o p—w O Jl )b asllbe el =il sl
ols—> (NMRI) sl )l ol ol s3s @b s Saliule T
IS p0 )l aS 0,5 Yt )5 Sile b wslaian £-A
08 ils A dule )T lilgus (1S 5 b9 s
S oslaiuwl 3 g9 03U dws dso gl olSiLlS | SSs juols
Lo Josdl)siws gilboo Sblsin 59 s wlivle jT
ol iy ool )T wbilgun )3 Gaiis BVAl digeS
IR-UU-AEC-5sTY : ;8351 35) 3 plomsl agos)l
C°) sles 3)lasbuwl oyl yis > blgan (V- V-206/
L b/ (b el VY (s)98 JSaw b 9 (YEYY
095 4 )5 S8LS lie 9 T as JolS S w yimwd
SN 5 Gos 2 IS 20 03 (w7095 2) le)s
ol il Kb juels 0aS il Sallinle )T wlilgus
@l JpiiS 09,5 Slaghge 353w SIS Aol
Laybgse l.o.u.\ 098 3 .353,8 =dlb)s o)l Fuo
D038 db)s e Jlo s il Slae V- ladio &
Voo pPM e a3 B Ghgo lows J )5S 09,5 o
LYY 203 ,8 wslbys Shsd o) gas oo s bl


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y49 ol P9 o ledbs (Pl ©) 9

Judl S g e sle olSiuls alme V- £

(Diablast Co. USA) 3Vl w8 jl oslewl
530% (5 a8 ol
02T cbal olwl j9 SlaawsT SBT wud )b (b))
(FRAP')
099, Il SilauwsT ST b5 @)pad ol e
L ool slal bl s GilowusT 5iT wud b S
b )0 12l A4S )90y b oslaiwl FRAP
05 8 poso Jl i) Slae Vs b ans FRAP
aslol o pw slaasges Jl ps She 0+ & FRAP
5 (FeCl3) yaT su,l5 bolie FRAP (6 20 .53 )5
03 &S el (TPTZ) Tripyridyl-S-triazine-Y.&.&
30055 S5 ol ol il odsb Ja 8L o
a8Lsl Jolxo ol & a5 905 a5 Slo) 9 bl 50 S5)
b o=l S5 S 9-biose slal pulyeS ol 5 3950
ol uwgs yie 93l BAY Z oo Job 0> &5 325 50
(g NS SEVREN FERSE7 SN A PPN T
Qb 3L )l bak 9is9aT 05 b))
w8l s bak o001 0) ule Olise S oua
el as sl aban pled )l juols asllos )y ausy
L RNA Zhstunl 39355 oslaiwl b plil Lae sl
=S b (CinnaPure-RNA) w8 jl oslaiwl
cDNA =als 5 (Cat. No.: PR891620) ¢ o5 Lisw
oS b Viva 2-steps RT-PCR w8 jl oslaiwl b
b5 w)g—o (Cat. No.: RTPL12-100app)

aiya o Jols oolaiul 35 —o (550l asli
10 e 4 ax s 40 slod ) adsl (sl yawls
943 7Y slod )y Jluasl als jo apli 7+ Ay
Yo wawdasaniny: sl vs yabfegb als jw
aids Ve &y 3Ll Oab Jusb ala e 5 4l
03 03el wuwds WY gaze .3 @as Ve sled )
50585, V= -bp S ole U o V/0 6T U
Ol e w3 Sl osdb ans CDNA slads gos b
s Realtime-PCR s, as [YY]Dak o) s ol

! Ferric Reduction Antioxidant Power

J3laa 5 aixy) (Olympus, BX41, Tokyo, Japan)
LmroMI S ) (95w 9 )ae 30D pldwe &y S
39— [o)._,__wl Voo olass) auas 5 s bl 390
LPA] (28,5 )18 Lol

Silo 033) aahls )

Lo juml (Sloods) w)ald yliae )y o
I3 oolatwl S)gn (329 )55 -y )el Sl )
Lo sl Jl 035 Slaye ppul ausis slise . 5
Ilsiwl Jool o=l 0o 6T Gboy pl V3 03 50
03 LQro)._g_.wl alowdy clive ay e | 23l s a8 el
OT b 23,5 5o 3398 5T 30 ) 2l
Olg—ie a4 3559 «Ié)f&)mfug&[o).wl)l Aiwd
0=l 03 3o a8 5 ) das )3 03 h o sLape puwl
98,5 D3 w90 eyl Vv slass asllas
Y] 2526 ol 3u0)d DB Hs Juobs mlbs

2 DNA ST () 9

S o [ S5 )l Lo ol DNA T ow) y e
3 bans Sl proanl 333, oslawl @il (ST
(5938 ) 93lwSisd Jod=o Vo Yl puSed Jl s=y
6)'_;:oT_T_3) E.‘:)gl U.;..\.s)ST ) L asids b wasay
55w 9 3o Jl oslaiwl Lo 3ol (w3335
Model GS7, Nikon Co., Tokyo, ) iow)slé
Sae Ve S ol 03 .25303),5 Sw) . (Japan
Lo slae ppmwl a5 8,5 D3 w) ) 390 @ sl
S50 4095563 DNA 5 juw ) 4 a3l DNA
LV ] asaubh 0wy =)L B S))
F9009® Fhoaw (L))

Ao ST 255 SLagbye s b ole jad
b g5 Guaw 9 303 )5 Lol LigT 8 Jl 5 58555
Voo a oW Do b Jara il —w oli—ws
.A__gé)f|A;LQJT[0)A»UJJJAB)L}_»_.Q)JJh»¢5_§$
O e aliwy 4 Lals I )d dea g0 p )
A3 =P )3 5 oadh Jdiie )5 Sl gy p—Suo
G Loy o) 98 (5 5 0 )lail gl b 31,8 Sisbus
L— FSH 5 LH w5 jiaw giswss (50 paw mlows -353—


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y0 ubled 503l plagw Sle

=dbs) JJ Gilbdlme y3l Gw) 2

I8 eslaiuwl )50 i xd) W) wlgie 4 () Jyaa)

StepOne™ ol i wd Jlosla il L

s S 18SRNA ) L awslas »s (Applied Biosystems)
RT-PCR 9 PCR )3 o3lisiwl 390 sl yosl 9 slasuine .\ Joa
(bp) wJ jalw 2oy Sllss 0l et
BIA 5'-CCCAGGACACAGAGGAGGTC-3' bak
5'-GCCCAACAGAACCACACCAAAA-3'
Y14 5'-CGCGGTTCTATT TTGTTGGT-3 188 rRNA

5'-AGTCGGCATCGTTTATGGTC-3'

5 e sldoy 5 s e ol Sileoss) duo)s I
M AEV/XY 9 DY/AEEN/YY s p3 4 o J p—iS
09 )5 )3 Flooas) Juo)ps 383 5o Ylis &S bl 50
(Y Joa—) wwla 8L (p<-/:0) LhalS o —w
2l 03 Lap il (Sloods) 3uo)s mlis (puized
JJ 393 Linliodl L as sls glits siles slaos
a9 adly Liul -8l LQ[O)._:AM leos) duo s Jbsy
S oo 155 . (V JSib) ol o3ub K3 35 J S 09,5
LR35 s as sls plis @)ool ¢3S TL e juwl
03 )5 = 8bys b JLosy JJ &S 2leey 5 5 Jyus
slais) 95 DNA af Lo sl 30)> 33 g
A s (P72 0) GIls Size ) sy dibls diw gub
A Jols i (¥ J5b) 39 psunls w098
o w oy T as sls ylis L0 ol (ol s
@<+/+0) GIs-iz0 vty V== by JJ +opw 5
S b Sl ) Jl 6 paeS duo)s sbls
o7ed (¥ J9aa) diwa Sl slacy S as &
Ol Loyl aub uwlisd ey 303 bl
o a5 oo I vs Jboy JJ S Livldl as sl
il g3 (353 5 5o 8L Jhsy JJ ol &5 1)
A 903y 39w ) b (Swlinh ey 3o
(Y Jsaa) ales 355 o 5 J)iiS slaes S
(TAC) laamnsT T ol )33 w3

o g 32575 &5 315 plits TAC Ly ps Juols molis
Pl 8,6 (p<-/-0) Jls —ise LS o
okalS Sl JLisy U patigred 03 )8 Silawwsl 5T
L oo &5 o9 8 )3 SilagusT SoT ol s 4

oloT sl 3T

ST S8l o5 1 oslimuwl b asllae oyl sbrosls
auplie wia 3418 )5 DS Lol 3)se SPSS-23
OT JLss a5 a8 b usbly julbT oy S oy
I3 oslaiwl 390 (S5 95 Al Sy slauslio (slaeaws
SIS e mhaw st (Sl p<-/+0 Jldie .8 )T
b aad T Hdas )s o S

aisl

Pl G yiebily () 2 )l Jrobs Falis

ot LT auglio 5 Lae sl s Lo Jl Juols milis
Hass $Loog S 5 lew Jyis (e (J S slaoy S
L i8S b3 plors e Jl asy a5 sssls glis
Moz Sinle )T slaos )5 Lo jbs—o )3 oy
23 1) (p<-/-8) BIlsGize LA Wb oo Slae puml
(Y Joaa) soals pluis i S 09,5 b auplis
Jdohod b oy a5 (2laog ) )s uized
Jboo U )93 uliae Linl 381 L 233 )8 =dbys Jbsy
& og )5 s el 3ass (oleps s oy 5 )
2l Lol s (Y J9aa) o 5355 J S 09,8
Ao)d A b 0aly Ylis e puuwl S s )l Juols
L vleys waxi 9 J S oy S s o puml S =5
o w095 A s Jasy JJ —adiske sl
LB izmed cibls (P<-/:B) GoldGime il 33l
JJ 393 Linl sl L a8 sls olds sw) e ol Sl Jools
I x5 300 wlo)s x5 slaes 5 v Jby
Jools zlis (¥ Jgan) il 5 pisis g e rpusl


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 |

[ DOI: 10.52547/jarums.20.2.200 ]

AT Lol 93 0 las oiauss 099

L}g.))luﬁh)ﬁroﬁlcoml.\mlza\"'?

2 bak o o ol Ol iae 3T cuwss DVAbD
8o 03wl wuwas t juslio Jl oslaiwl b asdy =L
dmwlzo Guil, ) vJ Ct paslie 5 WA 508 JI Ky
Sl oy S seled oy 03 bak ¢ e 0> 23,5
I Jools @l .2 osalibie (P<-/ D) Sl Sise
Ay ylis Sileys slaos 5 s bak o) vle Ol jae
s o e linel 09,5 )3 bak v vle Ul e &8
(P<+/+B) Gl 33l b 5 J oS (S5 > S as
aS L2095 yuzmed (& Jsaa) wubls ol Sise
A4S aub 031y Plis (33393 03,5 by I Jbyy U
L bak o olw e wmilys Jlasy U5 Hinl -3l
(€ J932) 3ales 0355 J)iiS 095 au 5 03l Llals

Do oub 8L LT )s Jhoy JJ —alicke slajgs
(¥ Js3) 3905 8 ola

FSH 9 LH 9 g9 yiamgiaiyge 198 1))l

s o 035 3L S 09,5 VS V9o s A HB
Sgs aidly (P<+/:0) GilsGize LA J,uS 05,5 A
Joo) L opmw as olaoy )5 )s pized
ol L Ly se) 90 (pl ®ouws (3535 03,5 =8l
D P<-/-0) il 8l 9 8L 39w Jlosy JJ 9>
(Y Usaa) sals s

RealTime-PCR Jl Jobs s

W39 ) Jl ylisebl Jguan 9 o (o) o Sl
OWST5 )3 03 15 Y s azxe CDNA Jg oo
I3 o3 bak lao) Gle el p L Sl redds lo puzs)
oJlasl Ly 633l 9 aub J) e 9380l 3o ) 1 /D S 8T

(Mean£SEM) ilo s —aliko sla09 )5 )3 (50 paml (Lo yiel )l (yiSile duliio .Y Joda

(DDNAcguT 550 ool O o pol sl el
(1) prswsl sk (1) sl )
¥/ AEANE 4. /P VG AN/ AV /R YE/VEEN AV PY/NEV/EY s
Y/AEE\/PY? AQ/Y-£1/19° YA/VPEL /AN YO/PA£) /05 YE/POE) /¢ (ot Jo ) i
YAE /P AQ/VEEN/AY M /55EY/E0" YE/PAEN VY YY/ g/ VY Ver sy J
¥/-a£1/Y4° 4. /EAEV /Y AY/-1£1 /P40 YE/RPEN /Y YY/d0EY/\ 5 Yo Jusy U3
P/ANE /YA q./59£1/- € AY/PYEN /D YY/va£) /g€ YY/5.£1/08° o+ Jusy Js
VA/Va£-/AA® Y#/EAEN/5Y0 OV/AEEN/PYP dV/EQEV/PAD V/YVE /AN (\++ PPM) s pun
V\5/aY+) /€ - YY/¥A£)V /YA dA/FYE - /aY° OY/5 - £1/¥4° R7ALESVATY Ve oo U3+ s
Vr/vaE) /ped AE/NNVEV/VAS FE/¥ %\ /5v YYAZIVAVS VO/PFEN /FAC YO+ Jbs) U5+ o
IVAEESVAY S AO/SYEN /5 YV/EE£N/E-C FAV/PAEN 5V VA/S /Y O+ Jbs) U5+ ooy

(350ub Ao e by Sigiw =) 90 4 Wosls) (p<0.05) subls o osls (s Jls Lise BNl ,Silis alises 35 )a*

Syl 03583 Yl ) (2 Slde pawl (B :aubb 50 03 p0 S eyl 03583 Yl K5) jo 3 Side yamwl (A 9ailo 033) alald (L))l Jsub

400X 3L03S ) 32 023995533951 6 jaeT S5 .3y 50 0355


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

VoY ubles 5 0l plashs Sle

sy 3 islme il )

20 b sl paml (B s3ubly 50 03 )95 auwd 9 aabo DNA 03503 glins s jum puw b e pumwl (A e sumwl )3 DNA waoles (Hb))1 Y JSib
200X loiS ) 32 .09 (33395 T (6 )0 T3 . by 0 03ub 0,935 DNA 03503 ylidns =)

ilo) calitke Loy )5 )3 LU0 )98 § (il dwmST BT el b 3B lise ¥ oo

FSH (mIU/ml)  LH (mIU/ml)  (umol L) o5 sius gius

(Umol L) Silagus LoT pls )25

£/6-£V/AE PP /Ar? #/-VEV/PY?
£/VAEY/DA° P/PAEV/EV d/AAE) /55"
E/EVEV /PP [ARE A B/VEEN/PY?
£/75E1 /YA P/NEV/EY FAVEN/PY?
£/0941/¥4° ¥/POE)/SE F/VE£1 /00
V/ov+1/¥e° S[FEEN/RYP ¥/\q£) /ved
V£ /PN E S VFESYA v/ve£)/e5°
v/o-% - /pv? VARES VAN £/YvE1/- A
Y/AAEV/N -© Y/ 0\ /A /DY /V5°

YR/ s
Y/YYEV/EN (olbs Jle p3) s
Y/vo) /5t Ver duso J
Y/EAEN/D - vo- Jusy JS
Y/AMEN /- €7 O Jbsy JJ
/OFEV/\ € (Ve -+ PpmM) o pu0
L S21VA B Ver Jboy JJ+ o
V/Eg /598 YO+ Jbss U5+ o
VAVEY/YYE O+ Jbo) JJ+ oo

(350 Auliie 00 b gl ) 90 43 osld) (Mean+SEM) .(p<0.05) il 50 ols ¢y IS Sive SNl )Kilis alize 59 a -

Sl piebly ) @i Vsbody ) (B )0
5 &by 09 GBI acls 5 cal VIS 18l Sl s
ol S 5 Ko sl adslw sla—ss s[og_\__gé.g_.__yl
asllowo ol S b b [YY] S 9b 50 )5 gilo paml
SLa piebl wuais 2 Jboy JJ S 34233 5u0 ol
ol Ly oleys waxs Salinle )T Gige )3 @ sl

w395 DS w0 g S50 o pun
23 a8 ol gluis ghlSed 5 Law )5 bl 35 oo
Ladidn vy 353,85 wdl)s oy a5 (labee
I5b 4 Lap il slass 5 jlw e slaaly) jlad
Slasllbo ) yrized [YE] w3l AL (6 e
il j9) €D waw lhrxo slagbse T & )5
slaplasl vy 3 oxalie 9 303 ),5 aslal o paw
Pl (Fleods) 5 ol S H5 e paunl Slass  Slawlis
ola asllboe 390 aibaS wisdlas [V] sl hals

Olepd s oy S (w03 Bak 0 Ol ulise sfsle £ Jgaa

UML) U & s

Bak (fold increases) slaey s
SJEAE /Ay Jus
SJEFEV/PN T (olbs Jle p3) s
-/EQEV/VE Vee dbso J
SJEVEV/N P Yo- Jusy JJ
/EFE /N ? 0. Jbsy
(TARESVEL (V+ =+ ppmM) o o
¥/ 01 /59" Ve dbsy U5+ oo
/- £V /A YO+ Jbsy S+ o
VARZS Vi O+ Jbsy U+ o puw

(p <0.05) bl ge Wesls s IS Sise SMAI HSLis alike b9 )

L3 z.
e Jole o Slge (s )3 I8 SIS 05 ol
o3le S a4y ailgi 5o A5 il IS yo 5O9LL LS


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y49 ol P9 o ledbs (Pl ©) 9

)l S 3y e sle olSiuls alzo ¥+ A

3)9o )93 93 pB 4 aub ool ylis 9 =85 I3
o eyl 5 555 LGB o asllioe )3 o3kl
253,86 s FSH 5 LH sla v ge058 wlise s
PSS aST =3l el 331 09 i g wl e s
asllos [£€] ol audny w8l (59) 3 s Ll
23 a8 sl plis Ak S wlelloo bl ) jw ol
5 LH (w5 i gims sLaw 90050 wlise o puw 09,5
Slaog )5 rulw 4o woaws ol ize Lials FSH
9 o uizxed 3l ol S9a Sl glops e
Jlesy JJ 353,85 S 393 aslbs )y phlkes
Jlosipaé s rnl 348307 (53 Yslle Lol acly
Lae puml (Silooss) 3u0)d dRe puwl Slass Seue 5
b Sl 5 50 0 gLl 5 U9y s (50w ebouw
LEY]

Sl ST sLadlsaly (Ulss caliso wlalloo s
4o Bel-2 slaguss o s 9 0 sy soumd
[EB] cauwl oaubs 03l Yl JoigaT sla 3 )le wlsic
IS ol 93 U355 55T il oolSeas 5 ' Sigin
S vl Ulius 5 el Gyl s T wl bl 5
9 Bcl-21) ) si03Tus slaw) 9 (Baxs Bak) ) si5:T
S 3ol gluis LT .o ,8 w0 I (Bel-xl
s Ol & @l buzme )3 s 858 3lalT w3553l
Joiaoal Blaw) Jo = phals wuw wlsswsT uT
ol 353 51 3z DNA (s a5 afs als” alguw g
35 30l su adlloe ol Sl Juols molis [E9] 350
litwl b plops eaxs slaes )5 s bak o) ol a5
Ladslw mlow )3 ROS ¢ljue Ginl 33l Judsas o e
Jbsy JJ a5 o )3 Hs 9 =l ol Sise Linl 38l
ST sladlsh gljae Hials Judss s odlaiwl
Ve wuislss Jusy JJ dad sl mhuw ) © jums|
S Guals b bak jsueT 0) ol

! Jeong

o i 03 iiS e 8b s Loy ) F s AT el
sl 5 55 (o yaanl 313w adon I o pguel (51 4ol
ol prizzad 5 bse GIAL Sleods) bl 5
Abse Ginl 33l e puwl DNA &

2olie bl LQ[D).Hul lowds sline dSo.»Lz»T J
03 9wl G 9 Ry {—_L;.&;I)._,_.é o dawl (L
oo 5L 3T Sasil ul i ol @asdy sies
23 ROS yl e il -8l a4 Pl 13 3)1s S99
o3ls ylis L w) »o [YO] el (wlua S Slowdy
Sgs Gl 5 el Hrls sl Gu & Sl
wade w3 [Y7] sl 3939 (seudie bLs)I ROS
DS adsy ) Jusy JJ GilawsT SuT slaeylles
i oulled (59093 Sladshw oaxellis) laalls
29045 V9)LL Uls jo 9 &L 35 (2= SlaGbge VS
aoasols YA XYY el oaud asalids slos yiuws
My Sloca s by o Jlogy JJ Slau—wsl U_BT
bl SUT sladfesh) slee 03 OT sloguss »
o3 Sl SlawwsT ST Suimon YA Sl i [€-]
9 ol oa b J—ols Jlosy JJ sl ymss —
JJ Slawws u.'i.sT wwols ¢l sdaxie 6Lmro.m.¢.'\l£o
Lﬁrn_w.ul.io ol adoas Jl &S el oaulh (lwlicts Jbsy
e (JuwS 9 o3ua sladlosh Hbiwe an plgs50
9 olidd Y3 5 AN % awS| g g Lol
LENT 3,5 o plbl 090340 duuST s LS

03 a8 a6l plis yhle 5 aldlaue slasilbo Ho
21 dbs) U5 sine slT Sas2ms Ol bl sl yiuis
250 Glasllos s uized [EV] )l oS wlbsl=e
L sy S5t oo S U &5 b 03l i
0d—b yoloio ST L oo yloys slagbee VS Siv
ALBAT wlalbe siled sl aslbe ys [EV] el
Soug woaw dlgi 5o JLagy U a5 b esls ylis
280 x5 &S S plahee VS f°)‘-3-‘*”| sl el
D339 a8 5 13 o

o v bl b sie 5 eyl J93 whyil slasdlas s

G R D)oo AR 93 Wiw & (=i g VS


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y- oo 503l plagw Sle

=dbs) JJ Gilbdlme y3l Gw) 2

Mo ablB Az s 5 Ao Jol  slau ST T

03 ol Gihi—sl e 5 o 3wuST LT sladsl)

O Ulsioe )0l asllbe SlBABL ) o )l

22 03 G wladlxe Sl &y LI (bak) ) eissnT
k_,lm)u.l,.v olfiws PRy liwl -_\}JJQ.QL\ ‘_‘l)al

Db e AL T b go

ol )50 o s o puw il A 3 )5 (5 S azis
o S il pl &5 33,5 5o gwlaa— s
Qg S JMAT syl ddouwly s los—ibs g
SISy S 3052 185 3l i galie 5 0390 5T
age Jo—hel Lo ol Linl j—3l 5 Ll
b 9o o355 ol Mo Sulg3 e gomne
ol aslline oyl aGT J 33,5 o A iylo T
S 09 03I s & J——9) JJ as Sl

G933 9 HSis
e o wlen Julas ape sl olSils ha s 5y

—)lS 5 nlo\l cll) Sls)a— 38 9 ) i

References
1- Hansen C, Luben TJ, Sacks JD, Olshan A, Jeffay S, Strader L, et al. The effect of ambient air
pollution on sperm quality. Environ Health Perspect. 2010 Feb;118(2):203—-209.

2- Toft G, Rignell-Hydbom A, Tyrkiel E, Shvets M, Giwercman A, Lindh CH, et al. Semen quality
and exposure to persistent organochlorine pollutants. Epidemiology. 2006 Jul;17:450-58.

3- Nakada K, Sato A, Yoshida K, Morita T, Tanaka H, Inoue SI, et al. Mitochondria-related male
infertility. Proc Natl Acad Sci. 2006 Oct;103(41):15148-53.

4- Meeker JD, Rossano MG, Protas B, Diamond MP, Puscheck E, Daly D, et al. Cadmium, lead, and
other metals in relation to semen quality: human evidence for molybdenum as a male reproductive
toxicant. Environ Health Perspect. 2008 Nov;116(11):1473-9.

5- TaliSman S, Cvitkovi¢ P, Jurasovi¢ J, Pizent A, Gavella M, Roc¢i¢ B. Semen quality and
reproductive endocrine function in relation to biomarkers of lead, cadmium, zinc, and copper in men.
Environ Health Perspect. 2000 Jan;108(1):45-53.

6- Jana K, Samanta PK, De DK. Nicotine diminishes testicular gametogenesis, steroidogenesis, and
steroidogenic acute regulatory protein expression in adult albino rats: possible influence on pituitary
gonadotropins and alteration of testicular antioxidant status. Toxicol Sci. 2010 Aug;116(2):647-59.

7- Anjum MR, Sainath SB, Suneetha Y, Reddy PS. Lead acetate induced reproductive and paternal
mediated developmental toxicity in rats. Ecotoxicol Environ Saf. 2011 Nov;74(4):793-9.

8- Vigeh M, Smith DR, Hsu P-C. How does lead induce male infertility? Iran J Reprod Med. 2011
Winter;9(1):1.

9- Wang X, Sharma RK, Sikka SC, Thomas Jr AJ, Falcone T, Agarwal A. Oxidative stress is
associated with increased apoptosis leading to spermatozoa DNA damage in patients with male factor
infertility. Fertil Steril. 2003 Sep;80(3):531-35.

10- Moustafa MH, Sharma RK, Thornton J, Mascha E, Abdel-Hafez MA, Thomas AlJ, et al.
Relationship between ROS production, apoptosis and DNA denaturation in spermatozoa from patients
examined for infertility. Hum Reprod. 2004 Jan;19(1):129-38.

11- Golshan-Iranpour F, Emami E. The effects of lead on motility, viability and DNA denaturation of
cauda epididymal spermatozoa of mouse. J Shahrekord Univ Med Sci. 2011 Oct;13(4):1-8. [Full text
in Persian]

12- Taylor SL, Weng SL, Fox P, Duran EH, Morshedi MS, Oehninger S, et al. Somatic cell apoptosis
markers and pathways in human ejaculated sperm: potential utility as indicators of sperm quality. Mol
Hum Reprod. 2004 Nov;10(11):825-34.

13- Wang J, Yang Z, Lin L, Zhao Z, Liu Z, Liu X. Protective effect of naringenin against lead-
induced oxidative stress in rats. Biol Trace Elem Res. 2012;146(3):354-9.

14- Xia D, Yu X, Liao S, Shao Q, Mou H, Ma W. Protective effect of Smilax glabra extract against
lead-induced oxidative stress in rats. J Ethnopharmacol. 2010 Jul;130(2):414-20.


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

Y44 Qliw._:l.'iilog.) o ledbs (P 0993 Jea)l S5 5 Ia}l.coli\h.ibabpo\"\-

15- Balercia G, Regoli F, Armeni T, Koverech A, Mantero F, Boscaro M. Placebo-controlled double-
blind randomized trial on the use of L-carnitine, L-acetylcarnitine, or combined L-carnitine and L-
acetylcarnitine in men with idiopathic asthenozoospermia. Fertil Steril. 2005 Sept;84(3):662—71.

16- Barnutiu LI, Marghitag L Al, Dezmirean DS, Mihai CM, Bobis O. Chemical composition and
antimicrobial activity of royal jelly-review. Sci Pap Anim Sci Biotechnol. 2011 Sep;44(2):67-72.

17- Cavusoglu K, Yapar K, Yal¢in E. Royal jelly (honey bee) is a potential antioxidant against
cadmium-induced genotoxicity and oxidative stress in albino mice. J Med Food. 2009
Dec;12(6):1286-92.

18- El-Nekeety AA, El-Kholy W, Abbas NF, Ebaid A, Amra HA, Abdel-Wahhab MA. Efficacy of
royal jelly against the oxidative stress of fumonisin in rats. Toxicon. 2007 Mar;50(2):256—69.

19- Nakajima Y, Tsuruma K, Shimazawa M, Mishima S, Hara H. Comparison of bee products based
on assays of antioxidant capacities. BMC Complement Altern Med. 2009 Feb;9(1):4.

20- Ghanbari E, Nejati V, Azadbakht M. Protective effect of royal jelly against renal damage in
streptozotocin induced diabetic rats. Iran J Toxicol. 2015 Spring; 9(28): 1258-63.

21- Silici S, Ekmekcioglu O, Kanbur M, Deniz K. The protective effect of royal jelly against
cisplatin-induced renal oxidative stress in rats. World J Urol. 2011 Feb;29(1):127-32.

22- Asadpour R, Azari M, Hejazi M, Tayefi H, Zaboli N. Protective effects of garlic aquous extract
(Allium sativum), vitamin E, and N-acetylcysteine on reproductive quality of male rats exposed to
lead. Vet Res Forum. 2013 Jan: 251-7.

23- Seven I, Simsek Ug, Gokge Z, Seven Pt, Arslan A, Yilmaz O. The effects of royal jelly on
performance and fatty acid profiles of different tissues in quail (Coturnix coturnix japonica) reared
under high stocking density. Turkish J Vet Anim Sci. 2014 June;38(3):271-7.

24- Nowrouzi F, Azadbakht M, Kalehoei E, Modarresi M. Protective effect of Rosa Canina extract
against doxorubicin-induced testicular toxicity in mice. Brazilian Arch Biol Technol. 2019
June;62:19180017.

25- Khosh AH, Hasanzadeh S, Jalali AS. Ameliorative effects of Achillea millefolium inflorescences
alcoholic extract on nicotine-induced reproductive toxicity in male rat: Apoptotic and biochemical
evidences. Vet Res Forum. 2017 Spring; 8(2): 97-104.

26- Jalali AS, Najafi G, Hosseinchi M, Sedighnia A. Royal Jelly alleviates sperm toxicity and
improves in vitro fertilization outcome in Stanozolol-treated mice. Iran J Reprod Med. 2015
Jan;13(1):15.

27- Selvakumar E, Prahalathan C, Sudharsan PT, Varalakshmi P. Chemoprotective effect of lipoic
acid against cyclophosphamide-induced changes in the rat sperm. Toxicology. 2006 Jan;217(1):71-78.
28- Lu J-C, Huang Y-F, Li N-Q. WHO laboratory manual for the examination and processing of
human semen: its applicability to andrology laboratories in China. Zhonghua nan ke xue. 2010
Oct;16(10):867-71.

29- Wyrobek AJ, Gordon LA, Burkhart JG, Francis MW, Kapp Jr RW, Letz G, et al. An evaluation
of the mouse sperm morphology test and other sperm tests in nonhuman mammals: A report of the US
environmental protection agency gene-tox program. Mutat Res Genet Toxicol. 1983 May;115(1):1—
72.

30- Talebi AR, Sarcheshmeh AA, Khalili MA, Tabibnejad N. Effects of ethanol consumption on
chromatin condensation and DNA integrity of epididymal spermatozoa in rat. Alcohol. 2011
Jun;45(4):403-9.

31- Benzie IFF, Strain JJ. The ferric reducing ability of plasma (FRAP) as a measure of “antioxidant
power”: the FRAP assay. Anal Biochem. 1996 Jul;239(1):70-6.

32- Park MR, Gurunathan S, Choi YJ, Kwon DN, Han JW, Cho SG, et al. Chitosan nanoparticles
cause pre-and postimplantation embryo complications in mice. Biol Reprod. 2013 Apr;88(4):81-8.
33- Mathur PP, Chattopadhyay S. Involvement of lysosomal enzymes in flutamide-induced
stimulation of rat testis. Andrologia. 1982 Mar-Apr;14(2):171-76.

34- Graga A, Ramalho-Santos J, de Lourdes Pereira M. Effect of lead chloride on spermatogenesis
and sperm parameters in mice. Asian J Androl. 2004 Sep;6(3):237—41.

35- Vernet P, Aitken RJ, Drevet JR. Antioxidant strategies in the epididymis. Mol Cell Endocrinol.


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.200 ]

YA ubles 5 0l plashs Sle dbs) U5 oibsle 3l ) 0

2004 Mar;216(1-2):31-39.

36- Gomes E, Irvine Ds, Aitken Rj. Evaluation of a spectrophotometric assay for the measurement of
malondialdehyde and 4-hydroxyalkenals in human spermatozoa: relashionships with semen quality
and sperm function. Int J Andrology. 1998 Apr;21:81-94.

37- Amirshahi T, Nejati V, Najafi G. Biochemical and histological evaluation of protective effect of
royal jelly on pancreas-induced oxidative stress in male rat pancreas. J Maz Univ Med Sci. 2013
Mar;23(107):107—115. [Full text in Persian]

38- Shirzad M, Kordyazdi R, Shahinfard N, Nikokar M. Does royal jelly affect tumor cells? J
HerbMed Pharmacol. 2013 Dec;2(2).

39- Ahmadnia H, Sharifi N, Alizadeh S, Roohani Z, Kamalati A, Marjan S. Wonderful effects of
royal jelly on treatment of male-factor related infertility. Austin J Reprod Med Infertil. 2015
Aug;2(6):1031.

40- Nagai T, Inoue R. Preparation and the functional properties of water extract and alkaline extract
of royal jelly. Food Chem. 2004 Jan;84(2):181-6.

41- Guo H, Kouzuma Y, Yonekura M. Structures and properties of antioxidative peptides derived
from royal jelly protein. Food Chem. 2009 Mar;113(1):238-45.

42- Hadi AHA, Deaibil HB. Effect of royal jelly on sperm parameters in aluminum-treated male rats.
J Appl Tissue Eng. 2020;7(1). In Press.

43- Najafi G, Nejati V, Shalizar Jalali A, Zahmatkesh E. Protective role of royal jelly in
oxymetholone-induced oxidative injury in mouse testis. Iran J Toxicol. 2014 Summer;8(25):1073-80.
44- Allouche L, Hamadouche M, Touabti A. Chronic effects of low lead levels on sperm quality,
gonadotropins and testosterone in albino rats. Exp Toxicol Pathol. 2009 Feb;61(5):503—-10.

45- K Kontos C, Christodoulou MI, Scorilas A. Apoptosis-related BCL2-family members: key
players in chemotherapy. Anti-Cancer Agents Med Chem (Formerly Curr Med Chem Agents). 2014
Sep;14(3):353-74.

46- Jeong YJ, Kim MK, Song HJ, Kang EJ, Ock SA, Mohana Kumar B, et al. Effect of a-tocopherol
supplementation during boar semen cryopreservation on sperm characteristics and expression of
apoptosis related genes. Cryobiology. 2009 Apr;58(2):181-9.


http://dx.doi.org/10.52547/jarums.20.2.200
https://ejournals.arums.ac.ir/jarums/article-1-1855-fa.html
http://www.tcpdf.org

