[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

M WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.db ©)9°

Neuroendocrine Role of Kisspeptin-Neurokinin B-Dynorphin Pathway in Male Fertility and its
Correlation with Melatonin

Najmeh Davoodian', Reza Khetvan-Hafshejani’, Ali Kadivar?, Sayed Mostafa Modarres Mousavi* 4, Ehsan Aali’, Amir
Gheami®, Behnam Bakhtiari Moghaddam’, Sadegh Shirian”®

'Research Institute of Animal Embryo Technology, Shahrekord University, Shahrekord, Iran
Department of Clinical Sciences, Faculty of Veterinary Medicine, Shahrekord University, Shahrekord, Iran
‘Department of Nanobiotechnology, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran
“Shefa Neuroscience Research Center, Khatam Alanbia Hospital, Tehran, Iran
SDepartment of Pharmacology, Qazvin University of Medical Sciences, Qazvin, Iran
*Department of Virology, Pasteur Institute of Iran, Tehran, Iran
"Department of Pathology, Faculty of Veterinary Medicine, Shahrekord University, Shahrekord, Iran
8Shiraz Molecular Pathology Research Center, Dr Daneshbod Lab, Shiraz, Iran

Article Info:

Received: 11 Mar 2019 Revised: 6 Apr 2019 Accepted: 23 Apr 2019

ABSTRACT

Introduction: A subset of neurons has been recently identified in the arcuate nucleus of
the hypothalamus that co-localize three neuropeptides; kisspeptin, neurokinin B, and dynorphin
(KNDy). These neuropeptides have been shown to play a critical role in the central control
of reproduction and the modulation of gonadotrophin releasing hormone (GnRH) secretion by
endocrine, metabolic and environmental inputs. KNDy also acts as a novel potential therapeutic
target in the treatment of fertility disorders. Infertility following chemotherapy is particularly
common in male survivors of childhood cancer and for testicular cancer survivors. Early human .
studies have suggested that peripheral exogenous Kisspeptin administration stimulates GnRH
secretion in healthy adults and in patients with some forms of infertility. In this review, we
describe our current understanding of the neural systems mediating the actions of KNDy neurons
on GnRH pulse generation and male fertility. In addition, the effect of melatonin treatment on
the GnRH neuronal system and its effect on kisspeptin and gonadotropin-inhibitory neurons
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are discussed. Conclusion: Further researches about functional and molecular mechanisms .
¢ 1. Neuroendocrinology

of KNDy pathway, endogenous opioid peptide, and antioxidant agents, such as melatonin, may } 2. Fertility
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develop novel approaches to treat chemotherapy induced-infertility in males.

*Corresponding Author: Sadegh Shirian

E-mail: shirian85@gmail.com


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..:L Py o)Lo..f; ‘ﬁ,...m 0)99 6 o SJF‘Q Q —

oMo b T LIl g (418 5o (5585 18 (195 (69 "B (S 9 585~ oS (33 pT 19595 ymmno (yin

pligs & adls ymol & e ] T Ggmgo (o yoho (shanto dums 53305 ke F Sl gt L,y logls daz
VA b s @0l Fpade (gl

Ol ) e 0,5 el oSy pls (i (538l 52S5 i 555

Ol 00,5 0 0,8 s olKils ¢ S juals 0uSizils o alKile o ple 095"
Ol QA8 sy Sy oSl o g pole 0aSils (s55) 2SS guasili 09,57
Ol e VIS s Lo i liae pgle liions 35 5"
Olrl 0B o938 (S5 pole Rl ws3slsSloylb 09,5
Ol 0l colnl sy sl s bty Gug g 05,5

Ol o5 e 05 el olSils o (Sbsals 0aSLails e s55)53ly 095"

Olrl el atils 255 olStalesl et s55lly YsSlge lihon 554"

o wleMb|

VWWAA coiguo | ¥ igh pdy & y6 VWA (10,9,8 VY a>Dol WWAY aanl Ve redlyo & ,b

OJ..&_‘>

dw a5 aiload olulil wseYlgows arcuate glaaiws 1o byg,e 5l slacgesms ) |J.~.>| :A02i0
oals ools lis S oo Jale o2 4 | (KNDy) (2850 (59 5 B (niaS9,55 S Suing)90
8uiiS a3l (y30)90 iy pelati 5 Jesdg (6350 S35 50 Sl i aikygys (nl &5 Cul
Bas G plgreds rizes KNDy oS (oo clis] (aons 5 Sdgilie oS g0l 325k 5l (g 550l
Oy 53 g ¢ Slays (condh CBlaite (559,bL WS (oo o (5)9)LL YIS Gloys yo wu Sleys
s Sl Sl asl oo gy adm Gl 4 M G130 30 9 (5355 Gl 5o Gl 4 Dt
P e Ghlen (B s llo oo 53 GIRH 5 S 309 5 (shanmes 2925 a8 wilos 57 Ll
b Slhes Salauly (S99 pier w3 LNl s g0 dalllas (nl j3 S 0 S5 ] 5 )9,k0 4
Oegdle leys JSlogdle 4 oS oo Zon 1) e 5590k 5 GNRH =& 5,5 KNDy (slacys)ss
P Con GmaelS il slugs 5 e 2 o Gilee Sl g GIRH Jg)s0 e 53, 5
i KNDy s J5SIge 5 50 Shos slapmcillo (ogas o jiier slagiogh ACHSARLLT 59o oo
Flr 5 60,5 Sl (e uigle wiile (laplanST (T else g ol s a5 slasits s
H A2 drwgs |y 00 30 Sleyd cawd Jawgi ool sl (5,5,LL Lo,

o3y oS

ESTUSISPRUISORE
S0k Y

oise ¥

5 ¥

o igoliS

by Bolo 1) ghumn 0l g8 *
shirian85@gmail.com : Saig ySII o 351


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.&b ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

JLge & cLKNDy slayg,s 5 Kisspeptin g;Lwol;]
il S5 LHe 5 e T JUis 4y s GnRH .55
3309 G L 4S5 goamie sl gy lawgs azily
oS oyl slaygye dlass il B2 - adS gy,
asles S i 155 1) ws—eYlsw arcuate i o Kissl
o sS85 (VY=Y 0) gt o 0l
o=l esadg el lagse e Aals Lo (Sl
arcuate & o Kissl sauS by sloyg e olax

() pimdr 22l |y wgoYlgn

S0l St eadsi (s Sge 9095 S
e e 5 7S e sl 5l sl
o Lo (YY) cal o8- i dgn— wgoVlsn
neurokinin 4 dynorphin Kisspeptin oils —lading,el

Ea_z;So\ﬂ O9—0,92 baS el sl LS p—das o B
s S ol 00 <l (GnRH) l_mu...g);jobgf
T eSSy )8 (60 Ly S 5,595 et
Iy e 5 Sdglie (o Sl (slo xS Lol GnRH
ksuuﬁ)ﬁ’ Sy )_Ia; as (YY) cul oo iso gl
sloygosn oolie —u J— Kisspeptin souSadgs
T—hy S al S 5 sy i
Ols—ear =3l 5 oS oo 5 1) Loy igals
ey jemme baiSeelas Jalse (o St 5l

Ll oo AL ook o

> b

b 65, pleye Gl aS (SlaS 5 s S
Alid S 1S Ao )9 (leyd (e sloag)ls |
S Sy cags o il sl ol Sy
a_an ;0 /(ROS) ST i 28Ty sla o, adgs
T S L O T ]
O Aol 45 39 n £9,5 4o 5 93l o i
Pl G ST g sl (LSS ol 0 LS
oz 50 e Sl el Ldlaie § Sess
4255 3 5 sLawails 5l S (igdle (TF) 253 oo
2 o8Me g a5 12 Ao Holae ol s
B olae 53 e e J5 s 5 Lodly
e (T0) Sl 55,10 5 ol (o s 5l 15eS (ot sd
y9—< 4o yoldpineal soe Lol ol s3> lgca
ol ;s aiians ;3B 5 (i (S a ]
2t ety Ly i sl s epdle a3lge i
ol aan S wgaVligua )92 sLogge9n
Jlesl Kisspeptin a_Lo> 5GnRH slaS ,oxe 0 |y 055
o 0 oo S A ol plo (TF) w8 (s
o0 Ll (5,9,L06 Lials' Ly (6 S sl Jomanily (idgidle
ol asls |y (Sl send slag)lo loslal (5l 5o
Kisspeptin pg—as4 Lanicsg,e i adlio ol jo

=59 Ol 6yeilm o Hieads o, Slee oAl o

! Azoospermia
2 Dynorphin
3 Kisspeptin /neurokinin B/dynorphin

dodlo

APt Ao )0 (bbb e e slacd iy
sy Jaiol Stz il el by Loy
odd p b sl s a Mo g ol 8l asle
oao Jw YO ool plagl v o 0,0 d .l
Ol 9 D355 50 Lo ygegs 0oy AD wojg sl b oo
Sloyd ot vz ;2 (Ve T) Wb e Gleys Ole
Sl o5b (6 )5,lul Ay yomie 9l e Doe SY5b
Ol el Gl (S5 e ol 5l (S o
ol laplail 315 g pdaie o ) Sloe an jLs o LB
Iy o, Sas ol Gin 5 05 (Shoyd (gond le_ajc)lo N
ooy YO LS Y. o (V) oo oo 8, 30 csy
Sonle Wi jlacan Gl 4 Dte Glso (30
So syl 5 >l S (F) v e =)
AS oo S el dwls Cleacl an ol 51 Vg
S 895l Aol g laiedy Sgeyse Jolws e Ll
)9 (leyd (conB (9,0 Pl WBlies Slebs
plw .cul Cisplatin aay b s o lao (gl oolaiul
«vinblastine etoposide Jol& ool 5,5 slag)ls
l_..> &5 (0) ai—wo busulfan 4 ifosfamide ©bleomycin
4, busulfan 4 Cisplatin so—uScdl o oL on & oo
Ao o ol 1) o pnlyil (ol Ly S Bge o jpo
Sl sloadn e 2ol g ol clile pals ()
Bog pyid (leys (cont (B e 53 31,8 3 eaile
2 Goslb eals g Laed woe Sl s sl s,
s=boyo sonmi slaglo oS edl o glbw ol las
R Y S A

ob—0® §lr— ¢ a— a8 KNDy sl Jol—u

— = 69,
arcuate &i—wo ;0 Lo yg,e 5l dcgoma 0y S ‘:IJ_:_-’>|
gy ¥ AS el oot Glwlid o oVlgen
DS o oo I, "(DYN) 5 neurokinin B.Kisspeptin
KNDy (sla Jyloss ciities & j9mo dmy 45 Lanyg)55 (]
31655l Sladiss I (g il )0 (s oo 00l
2 GolS (2 g 0l sgarg (Ll L a8 5 S ase
(V-3) oS o syl GNRH (gL yg,55 Sk pslais
slaigey0 Slaal o St 5| (o KNDy (sl Jol
bzl Gl b e ol e gy ,mul
b5 mae slally Jolow plar! )3 (coriine
Jlosl el 32 )b ol 5l g wiil oo GnRH sLayg )93
ol — oy ol slaiyge 9o (—Soad Sl
Olg—eas KNDy sla Jol—s .(V+-V0) &9—3 o GnRH
3l g Taials o B2 il gy syl ol by
FSH g LH > 5 zlgel ° uilS )3, progesterone (s ,Lqe
e L B2 (paidBlg p @ 8ly 30 (V) 0 (oo Joe

* Amplitude
5 Frequency
¢ Reactive oxygen species

I


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..:L PG o)Lo..i’; ‘ﬁ,...m 0)9°

é;s_)_c ;4,_—“—3—&

8ols > 3l (go—ic ou s S ol (Fr) amo o s
gy dy 0ndgds Jale sleons 5 95> ¢ Thodopsin
=Y glaoni 5 4 an b g slu b 5l g ol G
Jlas! L (F=TY) il oo (0mo)yo FO cpplin as)o)
sy oo JLad C 5Ludga b o 35l oo .5 4 Kisspeptin
Jsisnl (ol J510 sl gl yaly o] JLis an a5
5 Wgdoo JUsd 5 J el ool (53 5 Sl 5
S i 5 gDl A |l (53100lj] el
FAFY) Wiy o €SS iy s JUsb 5 ol
slaJol—w pdy g 4 mlS (9 39,9 Lo (VT
d_l> 0 «_S pregnenolone 4 Jg xS o Leydig
(YA) a0 o 7y Sl (g iwgiond i 80 US 3gaone

o9 o Kisspeptin Saogi Gl &9 39

Oy 4 Kisspeptin Lo a5 05 ore ool Ci>
ol ol 5l e g (FY e FY) ol ovmlie o o (g0l
S=oS 635, 9 (wl SSb o laas ca_ay o Kisspeptin
G o Ol Shg—e ;0 TV FY) o ovnl i 3
ol (S99 im0 50 ] (slaoai 15 g Kisspeptin
5 (ARC) arcuate & DU g0 00 oos—Ylgu 0
(FE-(AVPV) oS im sl oSim 8l bld o
a4 by wmMRNA Lo do owss sl g il jo
Jolss a s a8 d o 0 aJsl & 50 4 Kisspeptin

AV)) 093 oo 000 Sl Ba s> ARC

y9—2x0 GnRH g yj S yo6 Ly KISSPEPTIN
S oo Jlxd 1) —Lioadg

L, sy bLos) s KISSPEPTIN sLoaiyssi
Sy as (VY. FO) S J—oc GnRH sl y5,s5
GnRH sl ys,s ,5 KISSPEPTIN (sl soui,S a S
S ,>5 Ly KISSPEPTIN (F5. FV) s 3 oo oyl
y9—xe 4 GnRH (g3L_woljl &<l GnRH Loy,
u’_.‘a??u: 9 6)_5)4 d_J)J) 4u_J| — 05)1._9 (\"\“—Y’a‘ fA)
(LH) sa_uSar5s) yss 59 Liml3dl Eel KISSPEPTIN
il e el Leydig sl Jolw Sy o6 L LH ¢,
09 g adox 5l (udg il sLoyge s s
oo e lizro slacaud dx gy g Wolffian (g,L e
15 SyalsSTlo, lalllas (FA) 39 so s i slis
=SS Giml38l ceLFSH oS il 00,5 et io yog—0
a5 (bl 5l 5 095 o0 gLy 5l i Sertoli sla Jsls
sl Jol—w slaay 808 oy Sertoli glo Jolw olass
¥ 33595L0 yl o Sl B FSH wwl aay o Lol;

7 Spermatogenesis

1]
|

a_ay o adly ST Sl wle 5 glls g pineal so<
)8 A= D L.Q..u‘ B p_.»‘oé; Czov ‘) S
o= $onbe o olinsse Gt lading )y i
S ime sldaiing g pe—az ;o Cwl oul aSlo
A o ibige sy —adlie glaaidl olyyg,0
Loyl gl asisST mgos olalas 5 aS 5y b
ol S e Jale |y Lol slac wsgSLST gm0
plosl &g, saiao s a5 (VY YA) ailos ST 8 a0

il go dipn) ) jo i Olsllas

buS g (lg—ieas VAFF Jw o )L o —Jol Kisspeptin
Kisspeptin .(Y4) o olwlids pB oy slogdle jliwlio
4 aen (g ¥lsnn sloansity 5l (295 &3y 5o
Loy ol died oo oS KISST/kiss 1 5 lawgs
Jolw g9 SO mlad 5l g s polin Ll lls
sl prepro-Kisspeptin ol a o S e jlw oo
sloay sols s o Kisspeptin glaaciy Sg—3 oo
bl o k)l dnelaul 6l RF ol
el sl o VT b Anelaal 5 JenS 52,8
Jels (goal 8ol sl oyl 055 e 58 (il oo
Lios 5 it (e (singyg 59 305 Jlab slaoiy
(V) Sloo—s a4zl wNH2 5 YT |8 o)l
Kisspeptin Ll 135 ;0 34230 Kisspeptin ., 5lgl,8
lalo e g W AY gg Y a4 S e ul-54

(F)) 355 o s

JLsd slaay, 5l Sleslgls Jels cas> o Kisspeptin
I clacdl o as s —as sl ygye oS
L Kisspeptin (YY) wload &3l dan g jxo dlox
2° Og iyl adox 5l gudy il slagyge e s
l2os ;.5 .(YY-YP) o )b Jloss as |y Leydig sla Jolw
S,z (YY) oS oo J,—2S 1) spermatogonia goly
gmesonephric g ,L e J—olSS <l Leydig slo ol
‘rg_.sd.)d.u‘) = uJ._..uLu Ko calise 6[@%& 3:...«»94
9o s (Slbimmg p 9 Jlvow J3S059 (ool 080
Adgi 5o g mwgiad i a A >gi Loy ol ulo (YA)
iz 33£S g spermatozoa sl Jol—w gL 4
oolaiwl il Kisspeptin o, oo ,lai 4y (gla oo
P 5o Ohla 59 (65,b ad S 5 S (ly—sa
sl asb 1) Hleys s

Kisspeptin o 8

Kisspeptin ca—iS 3l o JLw ¥ Kisspeptin 60 .5
Cagplie 0o )0 AD g g Lol ,0 GPR54 a_il


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.q..i; ‘p.l.b.db ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

S b 4 smd e LS (gmme SalS
PSPl VAED jlas sloahge 5o (g mgins cbile
= e SRl VEY J S slatee 53 9 e
L 500 ialllas (P0) sl 0 5155 5] Lo
S l38l xS la> (TAK683) Kisspeptin coussS | 5920
YA Gayimsind g Sl AL FSH 5 LH sLlayge )90
ol 00,5 )55 CaiqST oo 5l e el VE
Kisspeptin i saupsylis Koo Olalllas ool (FF)

WL A (G5 il (Sl ge 50 dgi )

ol el da sl g Ll DS (B9 50
So (OAENFY) o)ls 54 Leydig sla Jglow ;o Kissl
a2 Kissl gy, i o5 dlio L aslas
Gl 00,5 oz die yhge oy slacdl plw g s
3¢ =g d_au ,o Kisspeptin Lo , <S> s o ;04 S
L Kisspeptin ¢ con—gimdgigos| dslllas oyl ;o 0 )l0
Lo ybge day —wloo 3L Leydig slo Jo—w ;o
sl (mldlg) Lo o o g cwl ous gLuls
borye (el e Jled s Ll slaJolw 5 Sertoli
,o Kisspeptin ol3 e .l sui5 oayo Kisspeptin 4
oSl o LH e ay ai_ly s—o Leydig slo gl
iealS g LH G581 L Laaden el 45 5,5 b 4
ailgs o a5 il of an LoDy ,0 Kisspeptin oy
Kisspeptin _ola—uwdy 5o Lol slice sauns ylis
ooy s asllas S o (OA) 0l heo o
g0 4 M=V00) 4o, 5 ol 8l s Kisspeptin
M=YF) yo,l ,i ol 8151 a8 (P<+/+ ) (5,ld oo
Ll oy g0 Oladllas ol (FA) cwl ouls 3,155
Ol e an | Kisspeptin g LH g lady oo
o> ;3 GnRH L LH 5900 oaul jo sl ol oo
Kisspeptin glo—udy g (5 ,—Sojlail g 59,0 ,

ROU) PRI S T - S P

ol slaoss .5 o Kisspeptin g o> 4 alllas oy o>
dlmJAl 5 )‘ = ) a Id 9 Sertoli 6LQJ9L“‘ )Q |)
spermatozoa ¢ spermatid spermatocyte Jol & Llj
O-FY) alesls i (e Lisre (5,55l sladisS o
b o ol slaoss,5 4 Kisspeptin ,o—a> (OV.
autocrine & saues i Loly sbe Jolw 5l causg
$595ke el ;o Kisspeptin—KISS1 ,._.. paracrine L
oS > o Kisspeptin (i &5 0 e (goplgd ail oo
6)9_|a a (QQs 9\) Q)L) Sg—>9 ‘A).,._.w‘ ‘5_)l.:w5).|o 9
b Ceo—wd o Kisspeptin gloowni 5 ol jo oS
J=18 oS 21531 L Kiisspeptin a8lg ;o (V) !
Ol )0 33593le il £9,—3 jo Kisspeptin i
Piglemwl sl ol o Kisspeptin sl aods .S

8 Pathogenicity

=U19 9 (g rimwgind g FSH a4 55595k sl a8 5L
b5 a ool g0 sl i 5 L)l o KISSPEPTIN
Ole—eay oolai ! Jily, KISSPEPTIN oS o) o
o B Sl 5o sl ad S 5 S

sl a sl 1y Sy

1) Eg—b £9,=% y0 L= w5 KISSPEPTIN

-)_25‘5.0
(0Y) Seminara 4 (OY) De Roux Y--v Jo
Slowoss 5 BuiS S sLag) )3 it 35— i
ool pd a DM ol, 8l o KISSPEPTIN
023555055 sLoyse)98 S9—aS 5l (I e dlsS g
CHH 558 oyl 1 odle .0les )57 5,155 |, (CHH)
L;Lmo.;}i 3 Oy Sjee sla s sl ol 8l o
L5 (OF) cl ooy sanl_twe 55 KISSPEPTIN
6[.»0&.3;5 oSS 6L°Qj oS JL;B/...: Lnguu.g‘;-
G 5 Ealy 0y, iy Ly ool 3 s KISSPEPTIN

(&A) C] 00

ovs—o AVPV 5 KISSPEPTIN 605 Lo sloyg,9
S las g aiwe ool LB ades 51 sy YO 59, 5
G=,¥ L Navarro .(VY) sg-3 o0 008 (0dgs 51 ey ¥
3 o= YE-YY slis, ,o he—e ,o Kisspeptin 6535 1o
e l38leysly e g 5l i ot Lo sasl e g udgs
sLH slagygeyge olewdl olime Gl o) 039
KISSPEPTIN i a4 el gas i —Jsl estradiol
Sl 00, 5 51 oo Esk M emlibe 5
b Gies bl Sea Olsllas 1 (0F)
S, 59l 9 iz L g5, ,0 KISSPEPTIN
o5 ooy J3Is 4 elad 5 b 5l ea s oI FSH

P o Lwadgr olliws jo Kisspeptin i
ol _wo o KISS1/kiss1 slagys ol ol ol sllas
Ol aloz 5l ol loo ppo 5 oy el Lieass
09 g T At (—imlin lSu Sjglg b
J—B &,y9—0 4 Kisspeptin 10 sl5yg 50 .0ib 0
av oo Gl L LH 5 5 g g5lowslil otz s
&g y—e Lo o —e» 3 Ramaswamy .(#Y-£Y)
o=l 5o ailes ST evalie | LH a2 381 Kisspeptin
(G—d oo y— p S GL VW) LH cbale , =Slas asllas
sl i olou ! Kisspeptin 3l jo 51 ey el ¥
3955l el w YY el LWLH o doa S oz , 2
LH L=, cwl a bl i alS ouba Kisspeptin
Kisspeptin ;s 5l celw Y G835 L o9 5 wgind

[


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..:L PG o)Lo..f; ‘ﬁ,...ue 0)9°

6;5)_0 .4._-“_3.6

S5 ol az g 8BS e sl o 7 Lacil o
G Kiisspeptin agy o tizco S ol a S il (69,0
93 Lols meas Ly g GNRH (s 5925 45 (5 )9-b 4y
J—d= L 55 (human chorionic gonadotropin) hCG YL,
O (YFP-AY) s of f o g0 0 a4y S8l
alS L GnRH sleess 5 slacassSil Ly koo
,o Kisspeptin o o3e 5955 551 50 eod Ll _ane LST
apd oo Hlaid 4S5 Cwl ol o 2 Jb 5 2 ILL sl e
90 ik ymu |81 s 09 e Kisspeptin o je j e
CBl i e 50 dny WlgY o0 Kiss1r-GnRH
bam syl cs—i“b Sladlas ool ool Shea ay
o Kisspeptin ,eje 3 40 (559,00 sla >, Jloio!
& iy Slo gy (il ply s o GlocisST
il 5 3y5e Lagl s o g 555 (el 6

NKB

S 8ole s 5l glaal ol V- sy S 'NKB
NK2 NKI S S s0 5,5 a v ol (S
o Jlad dla_wlg 4 a S cwl oo asl_5 NK3
TAC3 o5 g oLl ;o NKB .05 o JLx NK3R
60, g oo &S TAC2 5 Lo gy Ba S35 0 g

Hypothalamus

ARC

)

KNDy neurons

Pancreas GnRH neurons

caid Kiss1r
Adipose
tissue
. : — Inhibin
Circulati

/

nRl

capillary

Interstitial space membrane Seminiferous tubule

Ley({ig‘Senoli sl ,0 KISSIR 4 Kisspeptin .a_a. ;o Kisspeptin i =)y guad
ST ol oo (—xoge Kisspeptin ! g oo low a—an o)y sl sl o
sloys,ss 5o Kisspeptine Kisspeptin o, ogMe .ol ax_ils paracrine L, autocrine
adg oSSl g iy ol el aos slaplsl Sl solass § ws—oYl g KNDy
Wyl glaplasl an e 5 wgee o> b 5l oy e ATT Sg— oo
Sloyg,9 S o0 Loy pelliis e O jg—0 4y wg—sYgd 3l 0a olj1 Kisspeptin
3lwol] Eely GnRH oS JSb oyl a0 S o pelati |y 4y o, Sloc GnRH
Leydig 6%@J9l_g — o—5 5 4 FSH g LH 553 oo (—slu8 5390 5IFSH g LH
5auSoll (90,92 :GNRH ¢ JsSJ9d 'y 2o 50,90 : FSH.0,135 o I Sertoli 4
s Kisspeptin. neurokinin B (gsl> sLn:y5,55 KNDy sLoys,5 Lo pmg3goliss
03 ;e . (yg yiwgiond (T 005 4_i55g) 9,98 :(LH KP: Kisspeptin «dynorphin

(AY)~(Y+ VD) Fazal la_g

° Neurokinin B

1]
]

(8 i Sladlas ‘O_,».lﬁl.;g (| 00ld QL..,.; ‘) Q‘)Lﬁt‘_ﬁi

2 $35le gl g5, 50 Kisspeptin (o & S )0 55 Laiea,
DBl se L 0)5—e Gl ylailiy

Kisspeptin Jloyo by Jumsly

S =S yo O ,5—0 4 Kisspeptin L:M: A Sa >, n
b Gy Lol oS oo oo 1) 5 iz jo ea]s

Ol o (FA£2) SUilg> ;0 GNRH is33l el 55 ]
il bl o)lee 4SOl ygum 0g-d e (B Y YY)
LH ol mhw ioli8l Yo -0 Jlw ,o Dhillo .ol
Olo — o Kisspeptin g 598l JLdo a0 g yiwgind g
o o2 g Chan (8+) cwl oo, 5 51551, Jw
O99— LH (6,58 xl38l Kisspeptin -10  laoee g2
alos,S sslive [, LH L3 8150090 zoms 5l 6 s il
LAl LH zlg—al dals Slo a5 0ilos,S )15 Lagyl
el LH 0l50y9,0 zle—al 31 oo Kisspeptin Lo oo 5
Ol S A Sles S 13 5 ol I_an 4 Young (V)
4o Miw ol)lew ;o LH zlasl oS 5y cels Kisspeptin
o=l (YY) 59—5 s neurokinin B gla JUK—w 0 o
L Kisspeptin sla JLXw 5,5 ws Jloiz| Slsllas
GnRH ials | b Lsadg oW (ls s Bus
0592 4= el slaglb o leys 55 g HH L
ales S al)8 |,

Loadday J—dxi ccl =Y gb oo yo Kisspeptin
é o‘o@

Kisspeptin S jeg 58 Ciio LST WS 1 g 4o
ol —ire LT T (YL 590) ol Ly (0o 929
23518 Eoby 5l pamy 5 g E9b 5l Gl 4t 0 Soe
;e cel Kisspeptin 54 ¢ Kisspeptin 10 L 030 ,lous
o)< Dgdi g0 Ay o8l =By )| 9 )4)9.:[.0)._...:|
slo—dly e Kisspeptin sy 3920 Lo ol
Lol slaJglow slass g g fmginsd g LH sLnyge )90
o L P PP LIS P W - VWIS V] POV RGN | R
oMy s (65leaS i O o a Ll ol oo
Ll 38I Kisspeptin oo 5920 31 s jg, ) Cid> 4o
395 3 Lual 99— g0 000 (g gt g LH slaiyge 92
A >lgo yg—0y92 50 ol Hlo e ialS Ly aey 4 pgo
e Kisspeptin sglas g2 oyl plo «(F+) pug—i o0
o 318 5 iz 58 (a9 1 (5l
e LT 6l hge o Kisspeptin (yojye 925 ¢y
Sogb am adloo Jlo JoSu59 9 Dby 808 1
595 5,9 gl yialS L Kisspeptin 10 pglas 59205 45
Lbc\.dl) L)‘—" (Wb) Sl ol)_o.b L)»Jg_n JLMA-N Jﬁi’)j 5
O o Kisspeptin oy sje jgod 4 S a oo oo LS
Lediay K20y giloudled celb Lgas as g0y 5l


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.&b ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

St |y 9590l (o 5LwslsTKOR ay JLasl 5l s
=30 aus NK3R M5 p KOR a5 o> 2 .05 oo

il amy j0LB 5 (g )0—tro Glduuy gy

72 5905009,0 S aFe slading,gi 052y dalllas iz
sl ;5 (KOR 5 MOR DOR) Loy 80,5 g9 ¥
ol plewdl o p e wlslid g o o dan @ lize
5015 0S cmy el s ogde (YVe A1-0F) uSlbols
TPOMC) TPENK) Jolis (5,0 5eo jls i LS 5
a8 05800 ol ool g Jlg—e dan 5 PDYN
RS U ONIPNIN =S+ SR PPN G V0] [PS-WOUN I A R T Y| B
ol Jls e a S oz 2 (A0 A7) il oo Loaay
o= 53 sl 5 s 50 Gogn] i S
e 35 )5 A allae 5,5 e Sl e ay
g e asgST 5l ooli ol L oot sl oul sloa jingh
PSSP T SRS UC IR B PRI 0 IR 1 1t]
Uiyl ol S o el 1y 4l g0 (g0, Shac EOP 45
Eely (MOR CaisST) oy g0 ey b Sy 3l aiiS o
naltrindole , 0 &b 5l g sl o0y gyl S 205 ialS
00 p el SIS o5 ialS el 55 (DOR cisSTLsT)
30 (oS! CnnssSLsT ) Naloxone (YVe YA) el
39° 5 9 preml S8 g B Aals cel YU 50
Sy ol S o Ao 8 il el
o= Sosslm 5o GO=lS Gt p el S5 . (AF)
Ol S9 g SaS d p sl G 15 05 (o0 oL

Pl S 5> S U8 4y auslg zonapellucida 21> 4
)y Al SO el oS > LB mals (AY) el
Mot o))l (AA) 0l co josre Slgs ay loloine (o
S-) metenkephalin xla s iolS asthenozoospermia 4
S o e oo i) Jloa—w Jo—SG 59 80— )0 (EOP
el DB 28 1 (gadgml i 50 Bl
P ol DU 5ot pdiaiy 4y DL 3 EOP .(A9) ol oo
o=l g0 maBlin gl G lize gla gl Ll dii s
aS Gl oad 5,538 G, b S ladiles S el Ay
ST 4 (\+ +) B-endorphin encephalin YL e Lilé
ols 20 ialS' Ly (DAMME) met encephalin 5w
Sy oo a0 8, b sl g (Vo)) Cwl ol o o]
p ol OIS o0 Jaa> gl, encephalin ool o lalé oS
ol olalas );l_m aS A 0 (A9) ail g y9,—2
olS > s (6 b 455 e metenkephalin a5 uilos S
sl iogh ol 5l glaads Jgaa (VoY) o las ol
Oladlas plodl &g, 45 aps oo s |y Ladi g us
90k S EOP 380 lapslio coliod cgar piion

Sy oo G ) 5 e o

10 Signaling
11 Pro-dynorphin
12 Endogenous opioid peptides

o=l 5 Hgelige 09— co 05 TACR3 (5 Lawsi NK3R
5,0 5 p—dlS 5o o TACR3 (1 8055 5 (5
iz E9by ;0 a5 GnRH 3w 0 a5 cle oy
Syl e (AY) 093 g0 5 S555alS o a i g
G sl rends s5sJon Sealy,s 5 NKB
3 =S JaNKB oS ailosls s alsdlas a5 oo
45 dgbioe Juw wo—aVlga )3 (g3l al sLagyg)e
o —izeea NKB 05l 38 GnRH s 5 ondas o
Olojer Lo yg,6 5l (6 ,—Ss ;o dynorphin ¢ Kisspeptin
Kisspeptin /) KNDy L 5,95 oyl 4 a5 050 o0 oyl
=75 Oldlhas mols (AY) oy S o NKB/Dynorphin
NK3R g NKB (655 y0 i yu 0gde a5 ailools ol
Sliwg g g Lddan ¢ loesd (b 10 90 1» g aylo

Jeady lize sla sl o Gizren 0 )ls 292

L NKB 805,.5 ;0 ygu—wlige a5 oo oLl ‘)_o|
G 50 05 e ) Sl e 09 elS
ailes 45 028 o i moll ol e so 03l
by oS oo g ey NKB gl ol § TACR3

AP o)l conl Layug,igolis

Sglaie GNRH —las o NKB i &5 550 ,o &l las
oL LH g3lwslsl g9, o NKB 518 gl cslallas .ol

sieals 4 ;e NKB 805 ,.5 slacuassST as asslols
S 50 (sl yro og—o e oo o LH (g5lwoly]
S als,S olos e Oldlhas plwa > S1.(3)
G}l—*“élj S 20 d i NKB 60,8 GLQM;T
A0S 7he ol,ISan 4 Jayasena (AY) o532 o LH
= G el laglowdl (o NKB daoxs jgod 45
Lol, b0 aS oas Sldlolas g 5ol (g 5lwal;]
Jd=d oas > pwog i o LH ioals c—w KOR
95 oo Kisspeptin dlawlg Ly LH sla)l o NKB ¢4-L

DYN

4 (L5 so sl 305, 5) KOR ] 05,5 ¢ DYN
g oo low Opkrl o “'(Pdyn) sla s gy i )i
Comand 50 45 90 ) s a S alosls lis ol das
odlis i dn S 5 i 50 g Vlign (e
Godgm] oy SO DYN (AA) cl iy g9 51 )3
ol S Oyg—0 a4 S Sl (EOP) olj0y9,0
DYN.(A) S o J 55|, GNRH 9539 0 oo

13 Pro-enkephalin
14 Pro-opiomelanocortin
15 Asthenozoospermia

I


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..;L PG o)Lo...f; ‘ﬁ,...ue 0)9°

Sos— dEe

ENK : Enkephalin. Nlx: naloxone.ﬁ)‘,)_ﬂ Oo=d Jlsd g QT U FYCSUE N PRIV P N PR VL POV [SCESWOUORCH U | B g PR

QYY)
e g p939,51 b Jld a
T[ENK] els - \E
JENK] So9re - L
B-Endorphin els - AR
DAMME ol Lrals Ve
Morphine els - AR
Naltrindol als sl 5l a8l YA
T[NIx] el = ¥
L[NIx] 153! sl 58! = 57
Heroin oals - aA
Methadone  pls - aA
= &

(" Spermatogenesis )
o I——

Motility

€ 2(+) - DOR

ket ('_. (-)—— MOR
PCSENUOVIN NI S T R SV N | FL i LTSS, QS
I, GnRH 5 5 EOP «(s 35 5o wloacl pi s mla s )0 60350
Sbgeed Bag I LH (g5l Jlps el Ldlate a5 oS o ,lge
So 29 Leydig sl Jolow Loy Lides EOP iy oo )0 093 0
sladsbow 1) 352 (6)lan ;515 Wisbos a S LH 51 55 00 s
Aol sla s yiw ials ol Ao a5 a S o Jloos! Sertoli

Lgi oy Sy o Sertoli sla Jolows lawgs Lapyg il Ly oigs
ONY) culaan ;o g iwsins (islS Ll s FSH

753 gl sladiss (S )39 e 3 Jeads
Ogdle bawgi 5 (bl Dae) 55, Job 3l Co

sl ws Sl 5l o Seps Ly aslhe oo
I, naloxone Ls oo L& GnRH (s;Lwl;l Lgo GnRH
o=l awlon s cceba S (V- F-) - 8) wles S i S
ol309,0 (60 ldaiing g 45 al da gl 45,8
Slgs o> 3l i By m0as E9—o90 REINOEAPRRYS
() ail oo 00l 53 Slallas buuSau b 0si 0
o‘)_o.m LH ‘_g)l_wé‘)] )l_erc l_s u—‘ﬁ)ﬁ"’ T’a...?m d_’))"
naloxone) ;8,90 slac Sl a s > o el
Ol O LH (oo yw oo i ]33l e el (naltrexone o
Lall (559,00 o5 50 gl lacs Sl ks
O S W Y| B PR DR P U | J S W
sl oSSl s lsj Dae g 599 e
sl tegh plol ool (55,0l o9 jo—taiea,
Enkephalin Sl ,oolae 0g2g a5 1> ol iy
oalo ul_m.s ‘H).b )‘ 9 Sl 6)9)_@ ‘DH‘ J)_?u ‘5‘)_>
u_cl) 03_> (_g..\_u‘g.u‘ ‘_ngu_m.u;Lu] S Cwl oo

Lo 995 9 (mighle

5l B e S oo S el ol ol allas
e slo s o g 4 5 bapli e

SROS lyee i als Ly (o igidle 5y5o orlis
aay )l ccladlbre el aan o Laad awlanST,
oy sonmds 3150 00l LAl gilan ST o il 1ol 5o
e b L i dle ol 0gdle ((VY0) 393 oo
ol aae bena— e Wlss 5o slaiige)9n
JLes! Kisspeptin 4 Lo> 3;lGnRH slaS ;e 01, 34 =
9k 8, Slos (glapucilS 51 S5 (VYY) oS o
S ¢l GnRH3 gkiss2 Kissl gla:yy ol il
Siml38l T Jlss a g Kisspeptin 3o (iol38] cels

OTY) 09— oo —Loadg oLl g Loaay ¢4 L

by S oSy ol les LA
St 9 S99 Sladsl— 21 slmh grnlins]
s ogde ONT-NIY) Wiy o ooy pards el
Poloe o Gals g L5 lagla ST il o
ol e iz e ais (Sl (e slag s (il
Gtk ot 1 e laeeST T 4 S 58 352y IS
—loyd s slpg)ls wiesg—uw O, 31 i alS el
o ST 5T 51 Sy misde VANV A) Wig
P 5 Gy 3 (559l dlS (sl azgi 0 )50
Bbos (layd (oot


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.&b ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

aJgi Lol = o Sertoli gla Jol s 0S5 o sLa
9k LV YF) s 2 JLL Lo 550 ,o Estrogen
Syo-b 4 025 o, |y aromatase v 3 5l a5,
5 -9 50l Lol sbedslaw 5o sy, chw a5
S OY0) aib oo 5 0mb &L L1y sl Jslow jo
aS Sl ools ylzi Sertoli g Leydig slo Jolw ylojor
Al 0y 5ol el 5 S8 L gidle Sl o
sy S, Eely Sertoli gl Jol—w 51V gl
3595l el i l38l g Leydig slo Jolews 5l (g imwgins
A u_a.l.:b l_.: Q—“B“y‘“ u..)‘ — 05)'{_5 (\Y?) .)5_».:(50
sl o)) e Jials Lo g5 oS 6_';3—|
ot Lo gaalanSTy 5 (ST dy 25T
A S > oS oslal a_ay o oS o ladlxs
At bl ROS a coiay acan Ll b Jolw
asthenozoospermia Jwlge 5l 4 lg—cay ROS 4
Oy i (VY ) 09— g0 bl p 5 > (o
o spermatogonia golu sla Jolw asan L o igdle
Uaml38l cclyazoospermia 4 Mo sl yige d iy

o S a4 b, oy o B glacd, oy
NSl .l 035 ol p o vy oo, a
iseyen Jolws L i Lol a S o olizal Lol
B A_.»bsa ).s)‘j_wo )L_Mo 6)3)l_> Al )9_b.~c=\.>
o\))j g_95_]£u.n .)9_> a (;:‘0)43 4_>5.' ool du-lid o)l_:
OS5 g Sometastin aya8 oL L KISSPEPTIN .l
KISSPEPTIN o5 o &S KISST (35 Lot S el
8l ogoYlgn ARC 5 AVPV slaar o o Lsuas
krh—)—:—,j)—' 3..\_:).5) UT éd_v)j 5KISSPEPTIN \)HGA
5 E9—b £9,—i a5 a2 o LSS |y olacgeme (G54
4—».}9‘ u)ﬁ_.o A_tKISSl U) R G- aj_b 5)50 A_L..as.'lj
Ol ) Jlislie Soss i sl 5l (=0 Olsg—eay
o>l Lge c  LBKISSPEPTIN oyl by ol axsliss
0 @Uo)_u ‘_ngJj,l_uJ o)_'jd.t G’Ua)_m Lgl.@Jal_w

.o)lo |) ;.)L_M:ﬁ).: 9 uL._..M;

0d— a—Jg Kisspeptin a—w, oo ,laiasa S o> 0
proges —ais S—ad Ol Sl 0 KNDy sloiyg,e 5o

16 Retinoic acid receptor-related orphan receptor A
17 Long-day
'8 Short-day

o5 Ylgd jo20 Slacyge 90 a5 plais L (rigdle
alo> 5|GnRH loS joxe j |y 095 Sla b 8go0—
Ole—eds e (VVY) 0S5 o Jlocl Kisspeptin
9 =S ol cals gl ls pineal s0¢ Lol x5 ey >
4 Lo )1 EO—=0 L;Lbo..\j); G—iyb )l u_».:}:)Lo R
b 545 YRORa s MT2 MT1 —iisde slaons 5
MT1 6“&.\)}5 (\YY) J_S‘so J_o.c ..\45_...:‘50 0O
slayge 90 Joous Eclaromatase v 31 0,5 Jlad L
3 oMo L(VYO) sg—0 o estrogen 4, androgen
loons, S o ials el oS o Jeads Vs,
aS 05 oo Lol L edigi 05l slayuiig s g androgen
a8 Sl j0 uSe o (WYENTY) 5 )ls Jlids an |y
OYA) 09— oo Lpvaay o dled iolisl cel o ogdle
Ogdle SdlS lie ol5sS (slajs) 5o 45 (5 5k an
951 el Kisspeptin ;Lo soo—b ials 5l sl
Gy ol ol 0 0 b e o o Loaay
s c-Fos Lo slall cel Kisspeptin ol>  Slaw J>ls
a5 JoB 2l s GnRH sloaiys)e 5l ol shass
oL iolidl cel GnRH3 4 kiss2 Kissl sl s oyl
S 0 o ey eadg e B i3l g Laaay
‘Q_J ~ aj)l__c u_uy)Lo QYY) 09_«».»‘54 6)9_.![} dud.;;
3o J=eadss o 55 (6,500 slep—unilSe L Kisspeptin
oo olwlis g, au Kisspeptin ¢ o —eide Jolie
A Jsus i ieidle- Kisspeptin jg e Cdids 10 9 Sl
o= S JHeady gladis (o jar g 00 5l (S0

OYY)) el oo

Iy Sertoli g Leydig o ol & pSdos miigiDo

S oo L5
iz 5 lieadgr oo o, Slee jo Sede
LSLQJP ‘)_>) Sl )—'§A Libcba.u Q)J.Lo..c o)_>5<b
AOYYOTY) s —bgde 4o wl e Leydig
O Fgd T g i J—oe Leydig (sla sl
Loaay o, Slee ;o —wlul i aiEstrogen Lo jse,92

I


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

WA UL..M..:L PG o)Lo..i’; ‘ﬁ,...m 0)9°

é;s_)_c ;4,_—“—3—@

sloslon )l b loye o oalg o KNDy

5N GlouST T a S el sas el I)_..>|
KISSPEPTIN L;pineal sué Lol s i sjo ylgicas
9 45 (5 b a0 S0y 60, Slee GlLbLs )|
J—eady Jlow ol slajg, 0 a5 Sllgs o
5 Laryie,nl clmoss S o ials eclb a8
olisS sl yoaS Slles o HuSe 0yl Jldo
cdled ioltl ccel et wuS s Jeady Jlw
k-&hdJJls l_a u_uyy.n u_s‘ — 09){_(3 dj_sta l_lbdua.u
ooyl ooty Gieals del og 3 Sla ST T oo
o=z 50 onle Jleisl Al g aan )0 sela oS
O9ke aS aslosls s oo Sldllas 09 i co
95 7= Sl 5Son 039551 L 8309 (rrigdle jrg2
DS 30 S0sS ol

sloys,9 3, = Kisspeptin Sl sl a5 cas LS|
60,8 (0—o,0 A+ 5l i) GnRH sl 5,5 s
ol szl oS o oo | (Kisslr) Kisspeptin
58 o Kisspeptin Lo oS o giMe 45
Sl 1 Gae SYsb  Sba s b 0 05 i e ol
S0 oylea ol o e 4 | Kisspeptin Lo
Tl.um.\.».ls.ﬁ oli';_wo)_g u_uy)‘l.o )_».'Li iy 0‘9_'6"
D o0 p—nlais Kisspeptin la g

aan dilie slo ol jo Loyl sauSa 550 LSl—‘%H}ﬂ
slooing, g o, Slas 580 peedlSe oo o ol |
JU VT S LN W I L GBI S ST S PR e
u_.\s)j,c as 6)5_19 a Gl 0025 ua.?:_.w.o ‘é_l_...u)dd.g
§ 39— op oyl S 5 ialS el (MOR cnssST)
¢el 55 (DOR cueioSLsT) naltrindole , Koo &, b
Sy 8Ll 45 85 oo p il O o0 ialS

DBl oo (6 piminn Slalllas sl

Sl pg—as o i sloaiesy sl
KNDy sl Jslw s EOP Kisspeptin ¢y, Se5Mo o, Slos
Sl 1S ()2 9 59—l Slasge 98 prais 5o
St 55 (53K, il e o JySlge dSass L
o= 53 (Sl (seed g ot Ll (655,00 ol

DS dawgS ,

]

sle ol jlase s 2o DYN Lol ol as_ils ik terone
A ol Jlo oS e slally i ai o LIKNDy
o8 e a S Cl ou i A8 50y 00,5 S O yeo
S dlauly L progesterone Lawgs GNRH/LH slazge
ools lis wiawsS jo Bl Slalllas g 09 oo sl EOP
OFYANTYA) 0ol o DYN o3l ;o EOP (ol a s
Mt (99 ywiey (SLposi S (ol KNDy (sloaiys)os
(KOR)DYN 50555 S Li] dge 3,5 -Y 1Y)
Dol 8l el ugoVlgd Sl sloacld Ca i yo
sl wsSlsl as e oS s LH g uils 3

A il e )5 4 0L Lo EOP L

45 AL 5Sg0 ol B0 S u b s Sl llas
sl o progesterone  —aio S8 5l Al wly La EOP

il Loy (Sl 5 ey )90 ;9 ARC slaas
S—ad ,ildh W DYNa S o> 0 . (VF0) ub o

Lol el Lalay 3 g dua—wsS o progesterone  —aie
;> GnRH zlgl .a_ily Lag,l Jlssg L8 ogm olsgS cle
KNDy slayg,5 5l oS slaxi ;o NKB d_Jgl il58l Sl
St g lanll el 09 5 gy 45 g o0 Sy
slagys,s S5 asKisspeptin g 3Lwolyl el as o
22 7, GnRH & ;s o33l ol JLss 4 § 545 GnRH
&3wlyl &b NKB Lawgs KNDy (slays,g5 S o5
Kisspeptin , - DYN (s Lo <, 51055 o0 33 DYN
o> Ll 09 o Kisspeptin (g 5Ll ioals cel loyl
9 Kisspeptin ¢ ;lwol;l JalS” g8 o el dm aido
To— €92 s NKB (isyl8l () Jlss ay a S 055 o
Satiana > Ly (VFY) pwn vl i |, GnRH (gos
sl slays 0 gz ooz, a5 a8 lasa g
b=l )2 )92t 5 ls—e L KNDy (slays)58 (sl
as 99— )Lba." (&Y‘ INFRAAP \fY‘) Sl 09— o‘)_o.ﬁ
\))‘H ‘H).I u‘e_u Jsl_w 05)_? U_'l ;|)_>‘ Ls)ls.._..m) l_>
Oz 45 §yb a0, S pleye ) s ez 50 (5550
Kisspeptin  glacuisS Lol a5 el ools Lid jingh
i385l il Lieadg sl ol bl Jemilsy
(ol plo (OVFE-NVEP) 5L o s 1) LH Zle—sl usls',3
Glesitngyg 1 S o silwlil g i (KigSer Sy


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.&b ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

1. Aslam I, Fishel S, Moore H, Dowell K, Thornton S.
Fertility preservation of boys undergoing anti-cancer
therapy: a review of the existing situation and prospects
for the future: opinion. Human Reproduction. 2000;
15(10): 2154-9.

2. Schrader M, HeicappellR, Miiller M, Straub B, Miller
K. Impact of chemotherapy on male fertility. Onkologie.
2001; 24(4): 326-30.

3. Smith DB, Babaian R. The effects of treatment for
cancer on male fertility and sexuality. Cancer Nurs.
1992; 15(4): 271-5.

4. Kuczyk M, Machtens S, Bokemeyer C, Schultheiss
D, Jonas U. Sexual function and fertility after treatment
of testicular cancer. Curr Opin Urol. 2000; 10(5): 473-7.

5. McCaffrey JA, Bajorin DF. Therapy for good risk
germ cell tumors. Semin Oncol. 1998; 25(2): 186-93.

6. Ohl D, Sonksen J. What are the chances of infertility
and should sperm be banked? Semin Urol Oncol. 1996;
14(1): 36-44.

7. Goodman RL, Lehman MN, Smith JT, Coolen LM,
De Oliveira CV, Jafarzadehshirazi MR, et al. Kisspeptin
neurons in the arcuate nucleus of the ewe express
both dynorphin A and neurokinin B. Endocrinology.
2007;148 (12): 5752-60

8. Burke MC, Letts PA, Krajewski SJ, Rance NE.
Coexpression of dynorphin and neurokinin B
immunoreactivity in the rat hypothalamus: morphologic
evidence of interrelated function within the arcuate
nucleus. J Comp Neurol. 2006; 498(5): 712-26.

9. Navarro VM, Gottsch ML, Chavkin C, Okamura H,
Clifton DK, Steiner RA. Regulation of gonadotropin-
releasing hormone secretion by kisspeptin/dynorphin/
neurokinin B neurons in the arcuate nucleus of the
mouse. J Neurosci.. 2009; 29(38): 11859-66.

10. Ciofi P, Leroy D, Tramu G. Sexual dimorphism in
the organization of the rat hypothalamic infundibular
area. Neuroscience. 2006; 141(4): 1731-45.

11. Kinoshita M, Tsukamura H, Adachi S, Matsui H,
Uenoyama Y, Iwata K, et al. Involvement of central
metastin in the regulation of preovulatory luteinizing
hormone surge and estrous cyclicity in female rats.
Endocrinology. 2005; 146(10): 4431-6.

12. Clarkson J, Herbison AE. Postnatal development
of kisspeptin neurons in mouse hypothalamus; sexual
dimorphism and projections to gonadotropin-releasing
hormone neurons. Endocrinology. 2006; 147(12):

&Ll
5817-25.

13. Ramaswamy S, Guerriero KA, Gibbs RB, Plant
TM. Structural interactions between kisspeptin and
GnRH neurons in the mediobasal hypothalamus of the
male rhesus monkey (Macaca mulatta) as revealed by
double immunofluorescence and confocal microscopy.
Endocrinology. 2008; 149(9): 4387-95.

14. Dahl SK, Amstalden M, Coolen L, Fitzgerald M,
Lehman M. Dynorphin immunoreactive fibers contact
GnRH neurons in the human hypothalamus. Reprod Sci.
2009; 16(8): 781-7.

15. Wakabayashi'Y, Nakada T, Murata K, Ohkura S, Mogi
K, Navarro VM, et al. Neurokinin B and dynorphin A
in kisspeptin neurons of the arcuate nucleus participate
in generation of periodic oscillation of neural activity
driving pulsatile gonadotropin-releasing hormone
secretion in the goat. J Neurosci. 2010; 30(8): 3124-32.

16. Karsch FJ. Central actions of ovarian steroids in the
feedback regulation of pulsatile secretion of luteinizing
hormone. Annu Rev Physiol. 1987; 49(1): 365-82.

17. Oakley AE, Clifton DK, Steiner RA. Kisspeptin
signaling in the brain. Endocr Rev. 2009; 30(6): 713-43.

18. Smith JT, Cunningham MJ, Rissman EF, Clifton
DK, Steiner RA. Regulation of Kissl gene expression
in the brain of the female mouse. Endocrinology. 2005;
146(9): 3686-92.

19. Smith JT, Popa SM, Clifton DK, Hoffman GE,
Steiner RA. Kissl neurons in the forebrain as central
processors for generating the preovulatory luteinizing
hormone surge. J Neurosci. 2006; 26(25): 6687-94.

20. Smith JT, Clay CM, Caraty A, Clarke 1J. KiSS-
1 messenger ribonucleic acid expression in the
hypothalamus of the ewe is regulated by sex steroids
and season. Endocrinology. 2007; 148(3): 1150-7.

21. Rometo AM, Krajewski SJ, Lou Voytko M, Rance
NE. Hypertrophy and increased kisspeptin gene
expression in the hypothalamic infundibular nucleus of
postmenopausal women and ovariectomized monkeys. J
Clin Endocrinol Metab. 2007; 92(7): 2744-50.

22. Navarro VM, Tena-Sempere M. Neuroendocrine
control by kisspeptins: role in metabolic regulation of
fertility. Nat Rev Endocrinol. 2012; §(1): 40-53.

23. Skorupskaite K, George JT, Anderson RA. The
kisspeptin-GnRH pathway in human reproductive
health and disease. Hum Reprod Update. 2014; 20(4):
485-500.

[


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..:L PG o)Lo..i’; ‘ﬁ,...m 0)9°

é;s_)_c ;4,_—“—3—&

24. Ko EY, Sabanegh Jr ES, Agarwal A. Male infertility
testing: reactive oxygen species and antioxidant
capacity. Fertil Steril. 2014; 102(6): 1518-27.

25. Frungieri M, Calandra R, Rossi S. Local actions of
melatonin in somatic cells of the testis. Int J Mol Sci.
2017; 18(6): 1170. doi: 10.3390/ijms18061170.

26. Alvarado MV, Carrillo M, Felip A. Melatonin-
induced changes in kiss/gnrh gene expression patterns
in the brain of male sea bass during spermatogenesis.
Comp Biochem Physiol A Mol Integr Physiol. 2015;
185: 69-79.

27. Agirregoitia E, Valdivia A, Carracedo A, Casis L,
Gil J, Subiran N, et al. Expression and Localization of
d-, K-, and p-opioid receptors in human spermatozoa
and implications for sperm motility. J Clin Endocrinol
Metab. 2006; 91(12): 4969-75.

28. Albrizio M, Lacalandra GM, Micera E, Guaricci AC,
Nicassio M, Zarrilli A. Delta opioid receptor on equine
sperm cells: subcellular localization and involvement
in sperm motility analyzed by computer assisted sperm
analyzer (CASA). Reprod Biol Endocrinol. 2010;
8(1):78. doi: 10.1186/1477-7827-8-78.

29. Lee J-H, Miele ME, Hicks DJ, Phillips KK, Trent
JM, Weissman BE, et al. KiSS-1, a novel human
malignant melanoma metastasis-suppressor gene. JNCI.
1996; 88(23): 1731-7.

30. Clements MK, McDonald TP, Wang R, Xie G,
O’Dowd BF, George SR, et al. FMRFamide-related
neuropeptides are agonists of the orphan G-protein-
coupled receptor GPR54. Biochem Biophys Res
Commun. 2001; 284(5): 1189-93.

31. Kotani M, Detheux M, Vandenbogaerde A, Communi
D, Vanderwinden J-M, Le Poul E, et al. The metastasis
suppressor gene KiSS-1 encodes kisspeptins, the natural
ligands of the orphan G protein-coupled receptor GPR54.
J Biol Chem. 2001; 276(37): 34631-6.

32. Ohtaki T, Shintani Y, Honda S, Matsumoto H, Hori
A, Kanehashi K, et al. Metastasis suppressor gene
KiSS-1 encodes peptide ligand of a G-protein-coupled
receptor. Nature. 2001; 411(6837): 613-7.

33. Liu X, Lee K, Herbison AE. Kisspeptin excites
gonadotropin-releasing hormone neurons through a
phospholipase C/calcium-dependent pathway regulating
multiple ion channels. Endocrinology. 2008; 149(9):
4605-14.

34. Irwig MS, Fraley GS, Smith JT, Acohido BV, Popa
SM, Cunningham MJ, et al. Kisspeptin activation of
gonadotropin releasing hormone neurons and regulation

]

of KiSS-1 mRNA in the male rat. Neuroendocrinology.
2004; 80(4): 264-72.

35. Novaira HJ, Ng Y, Wolfe A, Radovick S. Kisspeptin
increases GnRH mRNA expression and secretion in
GnRH secreting neuronal cell lines. Mol Cell Endocrinol.
2009; 311(1-2): 126-34.

36. Fowler PA, Anderson RA, Saunders PT, Kinnell
H, Mason JI, Evans DB, et al. Development of steroid
signaling pathways during primordial follicle formation
in the human fetal ovary. J Clin Endocrinol Metab. 2011;
96(6): 1754-62.

37. Courot M, Ortavant R. Endocrine control of
spermatogenesis in the ram. J Reprod Fertil Suppl. 1981;
30: 47-60.

38. Neill JD. Knobil and Neill’s physiology of
reproduction:  Academic  Press;  2005.

39. Gottsch ML, Clifton DK, Steiner RA. From KISS1
to kisspeptins: an historical perspective and suggested
nomenclature. Peptides. 2009; 30(1): 4-9.

40. Thompson EL, MurphyKG, Patterson M, Bewick
GA, Stamp GW, Curtis A, et al. Chronic subcutaneous
administration of kisspeptin-54 causes testicular
degeneration in adult male rats. Am J Physiol Endocrinol
Metab. 2006; 291(5): 1074-82.

41. Muir AI, Chamberlain L, Elshourbagy NA,
Michalovich D, Moore DJ, Calamari A, et al. AXOR12, a
novel human G protein-coupled receptor, activated by the
peptide KiSS-1. J Biol Chem. 2001; 276(31): 28969-75.

42. Constantin S, Caligioni CS, Stojilkovic S, Wray S.
Kisspeptin-10 facilitates a plasma membrane-driven
calcium oscillator in gonadotropin-releasing hormone-1
neurons. Endocrinology. 2008; 150(3): 1400-12.

43. Gaytan F, Gaytan M, Castellano JM, Romero M,
Roa J, Aparicio B, et al. Kiss-1 in the mammalian ovary:
distribution of kisspeptin in human and marmoset, and
alterations in kiss-1 mRNA levels in a rat model of
ovulatory dysfunction. Am J Physiol Endocrinol Metab.
2009; 296(3): 520-31.

44. Gottsch M, Cunningham M, Smith J, Popa S,
Acohido B, Crowley W, et al. A role for kisspeptins in
the regulation of gonadotropin secretion in the mouse.
Endocrinology. 2004; 145(9): 4073-7.

45. Rance NE, Young IIT WS, McMullen NT. Topography
of neurons expressing luteinizing hormone-releasing
hormone gene transcripts in the human hypothalamus
and basal forebrain. ] Comp Neurol. 1994; 339(4): 573-
86.


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.&b ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

46. d’Anglemont de Tassigny X, Fagg LA, Carlton MB,
Colledge WH. Kisspeptin can stimulate gonadotropin-
releasing hormone (GnRH) release by a directaction at
GnRH nerve terminals. Endocrinology. 2008; 149(8):
3926-32.

47. Herbison AE, d’Anglemont de Tassigny X,
Doran J, Colledge WH. Distribution and postnatal
development of Gpr54 gene expression in mouse
brain and gonadotropin-releasing hormone neurons.
Endocrinology. 2010; 151(1): 312-21.

48. Messager S, Chatzidaki EE, Ma D, Hendrick AG,
Zahn D, Dixon J, et al. Kisspeptin directly stimulates
gonadotropin-releasing hormone release via G protein-
coupled receptor 54. Proc Natl Acad Sci U S A. 2005;
102(5): 1761-6.

49. Thompson E, Patterson M, Murphy K, Smith K, Dhillo
W, Todd J, et al. Central and peripheral administration
of kisspeptin-10 stimulates the hypothalamic-pituitary-
gonadal axis. J Neuroendocrinol. 2004; 16(10): 850-8.

50.Dhillo WS, Chaudhri OB, Patterson M, Thompson EL,
Murphy KG, Badman MK, etal. Kisspeptin-54 stimulates
the hypothalamic-pituitary gonadal axis in human
males. J Clin Endocrinol Metab. 2005; 90(12): 6609-15.

51. Dhillo WS, Chaudhri OB, Thompson EL, Murphy
KG, Patterson M, Ramachandran R, et al. Kisspeptin-54
stimulates gonadotropin release most potently during
the preovulatory phase of the menstrual cycle in women.
J Clin Endocrinol Metab. 2007; 92(10): 3958-66.

52.de Roux N, Genin E, Carel J-C, Matsuda F, Chaussain
J-L, Milgrom E. Hypogonadotropic hypogonadism due
to loss of function of the KiSS1-derived peptide receptor
GPR54. Proc Natl Acad Sci U S A. 2003; 100(19):
10972-6.

53. Seminara SB, Messager S, Chatzidaki EE, Thresher
RR, Acierno Jr JS, Shagoury JK, et al. The GPR54 gene
as a regulator of puberty. N Engl J Med. 2003; 349(17):
1614-27.

54. Chan Y-M, Broder-Fingert S, Paraschos S, Lapatto
R, Au M, Hughes V, et al. GnRH-deficient phenotypes
in humans and mice with heterozygous variants in
KISS1/Kissl. J Clin Endocrinol Metab. 2011; 96(11):
E1771-E81.

55. Topaloglu AK, Tello JA, Kotan LD, Ozbek MN,
Yilmaz MB, Erdogan S, et al. Inactivating KISS1
mutation and hypogonadotropic hypogonadism. New
England Journal of Medicine. 2012; 366(7): 629-35.

56. Navarro V, Fernandez-Fernandez R, Castellano J,
Roa J, Mayen A, Barreiro M, et al. Advanced vaginal

opening and precocious activationof the reproductive
axis by KiSS-1 peptide, the endogenous ligand of
GPR54. J Physiol. 2004; 561(2): 379-86.

57. Tariq A, Shahab M, Clarke I, Pereira A, Smith J,
Sultan J, et al. Kissl and Kissl receptor expression
in the rhesus monkey testis: a possible local regulator
of testicular function. Central European Journal of
Biology. 2013; 8(10): 968-74.

58. Salehi S, Adeshina I, Chen H, Zirkin BR, Hussain
MA, Wondisford F, et al. Developmental and endocrine
regulation of kisspeptin expression in mouse Leydig
cells. Endocrinology. 2015; 156(4): 1514-22.

59. Hsu M-C, Wang J-Y, Lee Y-J, Jong D-S, Tsui K-H,
Chiu C-H. Kisspeptin modulates fertilization capacity
of mouse spermatozoa. Reproduction. 2014; 147(6):
835-45.

60. Pinto F, Cejudo-Roman A, Ravina CG, Fernandez-
Sanchez M, Martin-Lozano D, Illanes M, et al.
Characterization of the kisspeptin system in human
spermatozoa. Int J Androl. 2012; 35(1): 63-73.

61. Hua M, Doran J, Kyle V, Yeo S-H, Colledge WH.
Does kisspeptin signaling have a role in thetestes? Front
Endocrinol (Lausanne). 2013; 4: 198. doi: 10.3389/
fendo.2013.00198.

62. Shahab M, Mastronardi C, Seminara SB, Crowley
WE, Ojeda SR, Plant TM. Increased hypothalamic
GPR54 signaling: a potential mechanism for initiation
of puberty in primates. Proc Natl Acad Sci U S A. 2005;
102(6): 2129-34.

63. Irfan S, Ehmcke J, Wahab F, Shahab M, Schlatt S.
Intratesticular action of kisspeptin in rhesus monkey (M
acaca mulatta). Andrologia. 2014; 46(6): 610-7.

64. Wahab F, Shahab M. Differential response of the
primateHPG axis to N-methyl-D, L-aspartate, but
not to Kisspeptin challenge under euglycemic and
hypoglycemic conditions. Horm Metab Res. 2012;
44(06): 451-7.

65. Ramaswamy S, Seminara SB, Pohl CR, DiPietro
MJ, Crowley Jr WF, Plant TM. Effect of continuous
intravenous administration of human metastin 45-54 on
the neuroendocrine activity of the hypothalamic-pituitary-
testicular axis in the adult male rhesus monkey (Macaca
mulatta). Endocrinology. 2007; 148(7): 3364-70.

66. Scott G, Ahmad I, Howard K, MacLean D, Oliva C,
Warrington S, et al. Double-blind, randomized, placebo-
controlled study of safety, tolerability, pharmacokinetics
and pharmacodynamics of TAK-683, an investigational
metastin analogue in healthy men. Br J Clin Pharmacol.

I


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..:L PG o)Lo..i’; ‘ﬁ,...m 0)9°

Sosr—= dlza

2013; 75(2): 381-91.

67. Wang J-Y, Hsu M-C, Tseng T-H, Wu L-S, Yang K-T,
Chiu C-H. Kisspeptin expression in mouse Leydig cells
correlates with age. J Chin Med Assoc. 2015; 78(4):
249-57.

68. Ramzan MH, Ramzan M, Ramzan F, Wahab F, Jelani
M, Khan MA, et al. Insight into the serum kisspeptin
levels in infertile males. Arch Iran Med. 2015; 18(1):
12-7.

69. Matsui H, Takatsu Y, Kumano S, Matsumoto H,
Ohtaki T. Peripheral administration of metastin induces
marked gonadotropin release and ovulation in the rat.
Biochem Biophys Res Commun. 2004; 320(2): 383-8.

70. Chan Y-M, Butler JP, Pinnell NE, Pralong FP,
Crowley Jr WF, Ren C, et al. Kisspeptin resets the
hypothalamic GnRH clock in men. J Clin Endocrinol
Metab. 2011; 96(6): E908-E15.

71. George JT, Veldhuis JD, Roseweir A, Newton CL,
Faccenda E, Millar RP, et al. Kisspeptin-10 is a potent
stimulator of LH and increases pulse frequency in men.
J Clin Endocrinol Metab. 2011; 96(8): E1228-E36.

72.Young J, George JT, Tello JA, Francou B, Bouligand
J, Guiochon-Mantel A, et al. Kisspeptin restores pulsatile
LH secretion in patients with neurokinin B signaling
deficiencies: physiological, pathophysiological and
therapeutic implications. Neuroendocrinology. 2013;
97(2): 193-202.

73. Ramzan F, Qureshi IZ. Intraperitoneal kisspeptin-10
administration induces dose-dependent degenerative
changes in maturing rat testes. Life Sci. 2011; 88(5-6):
246-56.

74. Thompson E, Amber V, Stamp G, Patterson M,
Curtis A, Cooke J, et al. Kisspeptin-54 at high doses
acutely induces testicular degeneration in adult male rats
via central mechanisms. Br J Pharmacol. 2009; 156(4):
609-25.

75. Ramzan F, Khan MA, Ramzan MH. The effect of
chronic kisspeptin administration on seminal fructose
levels in male mice. Endocrine. 2014; 45(1): 144-7.

76. Rajfer J, Swerdloff RS, Heber DM. Testicular
histology following chronic gonadotropin-releasing
hormone agonist treatment. Fertil Steril. 1984; 42(5):
765-71.

77. Smith JA, Urry RL. Testicular histology after
prolonged treatment with a gonadotropin-releasing
hormone analogue. J Urol. 1985; 133(4): 612-4.

|

78. Mayerhofer A, Dubé D. Chronic administrationof a
gonadotropin-releasing hormone (GnRH) agonist affects
testicular microvasculature. Acta Endocrinol (Copenh).
1989; 120(1): 75-80

79. Ledtn MD, Chiauzzi VA, Calvo JC, Charreau
EH, Chemes HE. Acute hCG administration induces
seminiferous tubuledamage in the adult rat. Acta Physiol
Pharmacol Latinoam. 1987; 37(2): 277-88.

80. Kerr J, Sharpe R. Focal disruption ofspermatogenesis
in the testis of adult rats after a single administration of
human chorionic gonadotrophin. Cell Tissue Res. 1989;
257(1): 163-9.

81. Karaman IM, Kaya C, Ozturk M, Pirincci N,
Yimazgumrukcu G, Tuken M. The effects of human
chorionic gonadotrophin on normal testicular tissue of
rats: dose-dependence and reversibility. BJU Int. 2006;
97(5): 1116-8.

82. Wahab F, Atika B, Shahab M, Behr R. Kisspeptin
signalling in the physiology and pathophysiology of the
urogenital system. Nat Rev Urol. 2016; 13(1): 21-32.

83. Lasaga M, Debeljuk L. Tachykinins and the
hypothalamo—pituitary—gonadal — axis: An update.
Peptides. 2011; 32(9): 1972-8.

84. Rance NE. Menopause and the human hypothalamus:
evidence for the role of kisspeptin/neurokinin B neurons
in the regulation of estrogen negative feedback. Peptides.
2009; 30(1): 111-22.

85. Ravina CG, Seda M, Pinto F, Orea A, Fernandez-
Sanchez M, Pintado CO, et al. A role for tachykinins in
the regulation of human sperm motility. Hum Reprod.
2007; 22(6): 1617-25.

86. Yang JJ, Caligioni CS, Chan Y-M, Seminara SB.
Uncovering novel reproductive defects in neurokinin B
receptor null mice: closing the gap between mice and
men. Endocrinology. 2012; 153(3): 1498-508.

87. Ramaswamy S, Seminara SB, Ali B, Ciofi P, Amin
NA, Plant TM. Neurokinin B stimulates GnRH release
in the male monkey (Macaca mulatta) and is colocalized

with kisspeptin in the arcuate nucleus. Endocrinology.
2010; 151(9): 4494-503.

88. Ruiz-Pino F, Garcia-Galiano D, Manfredi-Lozano
M, Leon S, Sanchez-Garrido M, Roa J, et al. Effects and
interactions of tachykinins and dynorphin on FSH and
LH secretion in developing and adult rats. Endocrinology.
2014; 156(2): 576-88.

89. Goodman RL, Coolen LM, Anderson GM, Hardy SL,


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74

WY9A QL.M.:L PG a)l.o..i; ‘p.l.b.&b ©)9°

Valent M, Connors JM, et al. Evidence that dynorphin
plays a major role in mediating progesterone negative
feedback on gonadotropin-releasing hormone neurons
in sheep. Endocrinology. 2004; 145(6): 2959-67.

90. Grachev P, Millar RP, O’Byrne KT. The
role of neurokinin B signallingin reproductive
neuroendocrinology. Neuroendocrinology. 2014; 99(1):
7-17.

91. Soverchia L, Mosconi G, Ruggeri B, Ballarini P,
Catone G, Degl’Innocenti S, et al. Proopiomelanocortin
gene expression and B-endorphin localization in the
pituitary, testis, and epididymis of stallion. Mol Reprod
Dev. 2006; 73(1): 1-8.

92.FabbriA, Knox G, Buczko E, Dufau ML. f-endorphin
production by the fetal Leydig cell: Regulation and
implications for paracrine control of Sertoli cell
function. Endocrinology. 1988; 122(2): 749-55.

93. Fabbri A, Jannini E, Gnessi L, Ulisse S, Moretti C,
Isidori A. Neuroendocrine control of male reproductive
function. The opioid system as a model of control at
multiple sites. J Steroid Biochem. 1989; 32(1): 145-50.

94. Albrizio M, Guaricci AC, Calamita G, Zarrilli A,
Minoia P. Expression and immunolocalization of the
mu-opioid receptor in human sperm cells. Fertil Steril.
2006; 86(6): 1776-9.

95. Pintar JE, Schachter BS, Herman AB, Durgerian
S, Krieger DT. Characterization and localization of
proopiomelanocortin messenger RNA in the adult rat
testis. Science. 1984; 225(4662): 632-4.

96. Kilpatrick DL, Millette CF. Expression of
proenkephalin messenger RNA by mouse spermatogenic
cells. Proc Natl Acad Sci U S A. 1986; 83(14): 5015-8.

97. Quill TA, Wang D, Garbers DL. Insights into sperm
cell motility signaling through sSNHE and the CatSpers.
Mol Cell Endocrinol. 2006; 250(1-2): 84-92.

98. Ragni G, De Lauretis L, Bestetti O, Sghedoni D,
Gambaro V. Gonadal function in male heroin and
methadone addicts. Int J Androl. 1988; 11(2): 93-100.

99. Fujisawa M, Kanzaki M, Okada H, Arakawa S,
Kamidono S. Metenkephalin in seminal plasma of
infertile men. Int J Urol. 1996; 3(4): 297-300.

100. Sastry BR, Janson VE, Owens LK, Tayeb OS.
Enkephalin-and substance P-like immunoreactivities of
mammalian sperm and accessory sex glands. Biochem
Pharmacol. 1982; 31(21): 3519-22.

101. Foresta C, Tramarin A, Scandellari C, Arslan P.

Effects of a Met-Enkephalin Analogue on motility, O2
Consumption, and ATP Content of Human Spermatozoa.
Arch Androl. 1985; 14(2-3): 247-52.

102. Fraioli F, Fabbri A, Gnessi L, Silvestroni L, Moretti
C, Redi F, et al. Beta-endorphin, Met-enkephalin, and
calcitonin in human semen: evidence for a possible
role in human sperm motility. Ann N 'Y Acad Sci. 1984;
438(1): 365-70.

103. Sharp B, Pekary AE. B-endOrphin61-91 and other
B-endorphin-immunoreactive peptides in human semen.
JCEM. 1981; 52(3): 586-8.

104. Blank MS, Roberts DL. Antagonist of gonadotropin-
releasing hormone blocks naloxone-induced elevations

in serum luteinizing hormone. Neuroendocrinology.
1982; 35(5): 309-12.

105. Wilkes M, Yen S. Augmentation by naloxone
of efflux of LRF from superfused medial basal
hypothalamus. Life Sci. 1981; 28(21): 2355-9.

106. Blank MS, Fabbri A, Catt KJ, Dufau ML.
Inhibition of luteinizing hormone release by morphine
and endogenous opiates in cultured pituitary cells.
Endocrinology. 1986; 118(5): 2097-101.

107. Bliesener N, Albrecht S, Schwager A, Weckbecker
K, Lichtermann D, Klingmuller D. Plasma testosterone
and sexual function in men receiving buprenorphine
maintenance for opioid dependence. J Clin Endocrinol
Metab. 2005; 90(1): 203-6.

108. Daniell HW. Hypogonadism in men consuming
sustained-action oral opioids. J Pain. 2002; 3(5): 377-
84.

109. Vuong C, Van Uum SH, O’dell LE, Lutfy K,
Friedman TC. The effects of opioids and opioid analogs
on animal and human endocrine systems. Endocr Rev.
2009; 31(1): 98-132.

110. Cicero TJ, Schainker BA, Meyer ER. Endogenous
opioids participate in the regulation of the hypothalamic-
pituitary-luteinizing hormone axis and testosterone’s
negative feedback control of luteinizing hormone.
Endocrinology. 1979; 104(5): 1286-91.

111. Sirinathsinghji D, Whittington P, Audsley A, Fraser
H. B-Endorphin regulates lordosis in female rats by
modulating LH-RH release. Nature. 1983; 301(5895):
62-4.

112. Subiran N, Casis L, Irazusta J. Regulation of male
fertility by the opioid system. Mol Med. 2011; 17(7-8):
846-53.

[


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

WA UL..M..:L PG o)Lo..i’; ‘ﬁ,...m 0)9°

Sosr—= dlza

113. Conklin KA. Dietary antioxidants during
cancer chemotherapy: impact on chemotherapeutic
effectiveness and development of side effects. Nutr
Cancer. 2000; 37(1): 1-18.

114. Conklin KA. Dietary polyunsaturated fatty acids:
impact on cancer chemotherapy and radiation. (Review:
essential fatty acids/cancer). Altern Med Rev. 2002;
7(1): 4-22.

115. Lamson DW, Brignall M. Antioxidants in cancer
therapy; their actions and interactions with oncologic
therapies. Altern Med Rev. 1999; 4(5): 304-29.

116. Prasad KN, Kumar A, Kochupillai V, Cole WC.
High doses of multiple antioxidant vitamins: essential
ingredients in improving the efficacy of standard cancer
therapy. J Am Coll Nutr. 1999; 18(1): 13-25.

117. Prasad KN, Cole WC, Kumar B, Prasad KC.
Scientific rationale for using high-dose multiple
micronutrients as an adjunct to standard and
experimental cancer therapies. J] Am Coll Nutr. 2001;
20(5):  450S-63S.

118. Labriola D, Livingston R. Possible interactions
between dietary antioxidants and chemotherapy.
Oncology (Williston Park). 1999; 13(7): 1003-8.

119. Agus DB, Vera JC, Golde DW. Stromal cell
oxidation: a mechanism by which tumors obtain vitamin
C. Cancer Res. 1999; 59(18): 4555-8.

120. Deng S-L, Sun T-C, Yu K, Wang Z-P, Zhang B-L,
Zhang Y, et al. Melatonin reduces oxidative damage
and upregulates heat shock protein 90 expression in
cryopreserved human semen. Free Radic Biol Med.
2017; 113: 347-54.

121. Ahmad R, Haldar C. Effect of intra-testicular
melatonin injection on testicular functions, local and
general immunity of a tropical rodent Funambulus
pennanti. Endocrine. 2010; 37(3): 479-88.

122. Carnevali O, Gioacchini G, Maradonna F, Olivotto
I, Migliarini B. Melatonin induces follicle maturation in
Danio rerio. PLoS One. 2011; 6(5): €19978.

123. Sanchez-Barcelo EJ, Mediavilla MD, Vriend J,
Reiter RJ. Constitutive photomorphogenesis protein
1 (COP 1) and COP 9 signalosome, evolutionarily
conserved photomorphogenic proteins as possible
targets of melatonin. J Pineal Res. 2016; 61(1): 41-51.

124. Cipolla-Neto J, Amaral F, Afeche S, Tan D, Reiter
R. Melatonin, energy metabolism, and obesity: a review.
J Pineal Res. 2014; 56(4): 371-81.

]

125. Odawara H, Iwasaki T, Horiguchi J, Rokutanda N,
Hirooka K, Miyazaki W, et al. Activation of aromatase
expression by retinoic acid receptor-related orphan
receptor (ROR) alpha in breast cancer cells: identification
of a novel ROR response element. J Biol Chem. 2009;
284(26): 17711-9.

126. Qin F, Zhang J, Zan L, Guo W, Wang J, Chen L, et al.
Inhibitory effect of melatonin on testosterone synthesis is
mediated via GATA-4/SF-1 transcription factors. Reprod
Biomed Online. 2015; 31(5): 638-46.

127. Casao A, Pérez-Pé R, Abecia JA, Forcada F, Muifio-
Blanco T, Cebrian-Pérez JA. The effect of exogenous
melatonin during the non-reproductive season on the
seminal plasma hormonal profile and the antioxidant

defence system of Rasa Aragonesa rams. Anim Reprod
Sci. 2013; 138(3-4): 168-74.

128. Mura MC, Luridiana S, Bodano S, Daga C, Cosso
G, Diaz ML, et al. Influence of melatonin receptor 1A
gene polymorphisms on seasonal reproduction in Sarda
ewes with different body condition scores and ages.
Anim Reprod Sci 2014; 149(3-4): 173-7.

129. Ansel L, Bentsen AH, Ancel C, Bolborea M, Klosen
P, Mikkelsen JD, et al. Peripheral kisspeptin reverses
short photoperiod-induced gonadal regression in Syrian
hamsters by promoting GNRH release. Reproduction.
2011; 142(3): 417-25.

130. Henningsen JB, Poirel VJ, Mikkelsen JD, Tsutsui
K, Simonneaux V, Gauer F. Sex differences in the
photoperiodic regulation of RF-Amide related peptide
(RFRP) and its receptor GPR147 in the syrian hamster. J
Comp Neurol. 2016; 524(9): 1825-38.

131. Xu J, Li P. Expression of EAP1 and CUXI1 in the
hypothalamus of female rats and relationship with KISS1
and GnRH. Endocr J. 2016; 63(8): 681-90.

132. Li C, Zhou X. Melatonin and male reproduction.
Clin Chim Acta. 2015; 446: 175-80.

133. Baburski AZ, Sokanovic SJ, Janjic MM, Stojkov-
Mimic NJ, Bjelic MM, Andric SA, et al. Melatonin
replacement restores the circadian behavior in adult rat
Leydig cells after pinealectomy. Mol Cell Endocrinol.
2015; 413: 26-35.

134. Bilinska B, Schmalz-Fraczek B, Kotula M, Carreau
S. Photoperiod-dependent capability of androgen
aromatization and the role of estrogens in the bank vole
testis visualized by means of immunohistochemistry.
Mol Cell Endocrinol. 2001; 178(1-2): 189-98.

135. Carreau S. Germ cells: a new source of estrogens


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html

WY9A QL.M.:L PG a)l.q..i; ‘p.l.b.db ©)9°

[ Downloaded from shefayekhatam.ir on 2026-02-13 ]

[ DOI: 10.29252/shefa.7.3.74 ]

in the male gonad. Mol Cell Endocrinol. 2001; 178(1-
2):65-72.

136. Deng S-L, Wang Z-P, Jin C, Kang X-L, Batool A,
Zhang Y, et al. Melatonin promotes sheep Leydig cell
testosteronesecretion in a co-culture with Sertoli cells.
Theriogenology. 2018; 106: 170-77.

137. Gholami M, Saki G, Hemadi M, Khodadadi A,
Mohammadi-asl J. Melatonin improves spermatogonial
stem cells transplantation efficiency in azoospermic
mice. Iran J Basic Med Sci. 2014; 17(2): 93-9.

138. Ferin M, Van Vugt D, Wardlaw S, editors. The
hypothalamic control of the menstrual cycle and the role
of endogenous opioid peptides. Recent Prog Horm Res.
1984; 40: 441-85.

139. Foradori CD, Coolen LM, Fitzgerald ME, Skinner
DC, Goodman RL, Lehman MN. Colocalization of
progesterone receptors in parvicellular dynorphin
neurons of the ovine preoptic area and hypothalamus.
Endocrinology. 2002; 143(11): 4366-74.

140. Rometo A, Rance NE. Changes in prodynorphin
gene expression and neuronal morphology in
the hypothalamus of postmenopausal women. J
Neuroendocrinol.  2008; 20(12): 1376-81.

141. Moenter SM, Brand RC, Karsch FJ. Dynamics
of gonadotropin-releasing hormone (GnRH) secretion
during the GnRH surge: insights into the mechanism of

GnRH surge induction. Endocrinology. 1992; 130(5):
2978-84.

142. Topaloglu AK, Reimann F, Guclu M, Yalin
AS, Kotan LD, Porter KM, et al. TAC3 and TACR3
mutations in familial hypogonadotropic hypogonadism
reveal a key role for Neurokinin B in the central control
of reproduction. Nat Genet. 2009; 41(3): 354-8.

143. Guran T, Tolhurst G, Bereket A, Rocha N, Porter K,
Turan S, et al. Hypogonadotropic hypogonadism due to
a novel missense mutation in thefirst extracellular loop

of the neurokinin B receptor. J Clin Endocrinol Metab.
2009; 94(10): 3633-9.

144. Pastor CL, Griffin-Korf ML, Aloi JA, Evans WS,
Marshall JC. Polycystic ovary syndrome: evidence
for reduced sensitivity ofthe gonadotropin-releasing
hormone pulse generator to inhibition by estradiol and
progesterone. J Clin Endocrinol Metab. 1998; 83(2):
582-90.

145. Roseweir AK, Kauffman AS, Smith JT, Guerriero
KA, Morgan K, Pielecka-Fortuna J, et al. Discovery of
potent kisspeptin antagonists delineate physiological
mechanisms of gonadotropin regulation. J Neurosci.
2009; 29(12): 3920-9.

146. Blank S, McCartney C, Marshall J. The origins
and sequelac of abnormal neuroendocrine functionin
polycystic ovary syndrome. Hum Reprod Update. 2006;
12(4): 351-61.


http://dx.doi.org/10.29252/shefa.7.3.74
http://shefayekhatam.ir/article-1-1939-fa.html
http://www.tcpdf.org

