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ABSTRACT

Background: The gonadotropin releasing hormone (GnRH) neurons play a pivotal role in the central
regulation of fertility. Kisspeptin binds to the G-protein coupled receptor 54 (GPR54) and GPR54 has been
shown to be essential for puberty and subsequent fertility in humans. The recent in vivo studies have proved
that kisspeptin is an extremely potent activator of GnRH neurons. However, the precise mechanism of action
of kisspeptin on the GnRH neurons and the age-dependent kisspeptin effects are not yet fully understood. In
this study, we investigated the effects of kisspeptin on the GnRH neurons over the developmental stages in
male and female mice.

Methods: Young (< P30) and adult (> P35) GnRH-GFP transgenic mice expressing green fluorescent
protein were used in this study. Acute coronal brain slices containing the preoptic area were prepared, and the
identified GnRH neurons were recorded using the gramicidin perforated-patch clamp technique.

Results: In young mice, GnRH neurons were excited by bath application of kisspeptin in 36% (13/36) in
male, 17% (4/23) in female tested neurons. In adult mice, GnRH neurons were excited in the majority (30/40,
75%) in male, (21/31, 68%) in female neurons tested. However, there was no significant difference between
the effects of kisspeptin in male and female mice. In addition, we tested kisspeptin effects in diestrus,
proestrus and estrus animals. There were no significant differences of kisspeptin effects over the estrous cycle.
Kisspeptin failed to induce excitatory effects on GnRH neurons (6/7, 86%) neurons) by pretreatment of
U73122, a protein lipase C (PLC) inhibitor and kisspeptin-induced excitatory effects were decreased by
U73122 application (n = 2).

Conclusion: These results demonstrated that kisspeptin-induced membrane excitability was increased after
puberty and this supports a previous suggestion that GPR54 is essential for puberty and subsequent fertility.
(J Korean Endocr Soc 23:302~309, 2008)
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AT % 27-38] 5 2 (gonadotropin releasing hormone,
GnRH) AVBAIEE Aldsiol AHb- o g ixshH, A%
§7](median eminence) & &4+ o] AAAT 3 2282
ITEEs HHtht QARSI EEFelT 2 E L HElrA
HdollA]  gonadotropes ASTHoRA  FAPHATEE
(luteinizing hormone), WFEAFE 2 (follicle stimulating
hormone)¥} 7+ AAA=% & (gonadotropin) 215 Z
Akl 1.

Metastin® 2% 4% kisspeptine HA17]59] Wb
gl ZAe) F93F d3g gdilthes o] 7] FAEC|
A= 2 Q= 2 dZA @ kisspeptin X747 A4
AFZEEFE T EE AA|ZEl| FHARE o] APHAE ¥
Asla2], @ SR EEReeaE AZAE G5k
AAEA 54 (GPR54) mRNA7} wlxlo] glowm[34],
® kisspeptine] GPR54S /| A= 2R oe]se
2 Aadee el EulE FX181a15~8], @ kisspeptin
FEo AT EEgesEE AFAEY dAE

1A S7HAZIeH9~11]. 2| Han S{9]¢] ¥2A430}

25 0]83} patch clamp HHell 2]l kisspeptine]| 7
oA AR ST EEqRTar AAPAEY] SRAS 5
W Zek = S AEsto] kisspeptino] 433 A7)
WEAY s AASPAA kisspeptin?t GPR54 ST
o] B ATFAES] FAilo] HF=]rh o]F kisspeptin®]
AE W 2271 9 akgekdel] digh QA7) Z1sY=w A
2| kisspeptinoll &J3t AAAFTEERETEE A7A
X9 #A Z7}ol| transient receptor potential type C
(TRPC) A4 vlAEY ols 2, vhE 4 Wi
74 FElFsETE fodxlo] o, A= W PLC (protein
lipase C)-IP; (inositol-(1,4,5)-triphosphate)-Ca®* 7AE2E
niyigehE 7 A e AlABEAEH10,11]. Han 51911 <
3l A whg-2=0llA] kisspeptin®] RE-S- Fdo] d@doE
AE Bvke ZE THEloy ol S et
g2 eg AFAZTAANE 22 FdE Ho|eA, w3t
kisspeptin®] Hh-g-Fdo] 47l Fol|A] Aol & Hol=
A, FA] 75 A=l wE3A e Xolrp EAlshe
A, 8|3 kisspeptine] A|E W] PLCE B-FE HHSAS
HeRHEAlll gt 714Q1 A77F a7=] i) whebA
2 dFeie AAASITEERRZEE AZAIEIA
gramicidin perforated patch clamp W& o] &3s}lo] A4
AFTEEfe|le2E A7JAFdA kisspeptin®] RE-3A
o] zfolE AgH, A, AelgrE =AR A k3
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2. Z|&#H M=

PAAG npeE AFEEE AT AT & A%
Al =5 AEsle] 4o 3¥XgHell gt XA
u7HA] 3~4E7F Z1vksiek. Q1K HL: NaCl 118 mM,
KCl 3 mM, CaCl, 0.5 mM, MgCl, 6 mM, D-glucose 11
mM, HEPES 10 mM, NaHCO; 25 mM=z ZA3sl9]a,
95% 02, 5% CO,Z X3} A] pHE 742 FAEESE 319
th F3E HE PR e WA HEAA2)
(Microm, Germany)oll 328 A]7]13L medial septum3} preoptic
areas E3Fsh= 150~200 um A9 HAHS wHERIL
Az AHLS NaCl 118 mM, KCl 3 mM, CaCl, 2.5
mM, MgCl, 1.2 mM, D-glucose 11 mM, HEPES 10 mM,
NaHCO; 25 mM2| 24 713 32T Ql-g¥x<lol| 4]
LAIZE ol i EAIA AR Alzel] 23F EhollA] FE3]

3 EE =S 7|esich

1A1ZF o) wekst ¥ HAE 7158 Aol J7]a Q1F
HA-HL ¢felo|E 53 ] (BXS0WI, Olympus, E7,
AByzlol|A] 32sl9Ack DIC optics® Askslr] 2 vl
oll/l GnRH AIFAIES] 3 ERlsIgion] RE 7152

A2l A=~ thin-wall borosilicate glass capillary
tubing (PG52151-4, €173 1.5 mm, W3 1 mm, WP 1]
Alg-2)A= A|Z7)(P-97, Sutter Instruments Co. Novato,
CA)E ol&sto] a3l freld=S-8e82 KCl 130, NaCl
5, CaCl, 0.4, MgCl, 1, HEPES 10, EGTA 1.1 mM& %A}
3l%13L, KOHE o|-83lo] pHE 7322 KA $0.22 um
filterE &3l oJ¥A|Zr} Gramicidin (Sigma, St. Louis,
MO)2 DMSOel| 501 2.5 mg/mL 5% WhE3l 587 2
T2 olall el el ol 1,0000 3]4]
EF 5% 25 pgmL)gE ¥ 1587 2Fse2 o8l ot

Al Bafsigde). feldTe] 5 gramicidino] e gl
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2 A3, o]olA] gramicidine] 7k fElAS A4S Sl
BHoll 8k Gramicidin  perforated patch clamp
recording<> Axoclamp 2B amplifier (probe gain, x0.01
MU with HS-2 probe, Axon instruments, Foster City, CA)
£ o]83}o] bridge modeolA Bl FElAS SHS
g F AL 4~6 Moot} Gigaseal B4 ¥ gramicidin
ofl &Jsled pore7} HFAIE T FAIQto] -45 mV ofslE Hol#]
QPE=I9S ulf kisspepting HIS3F oFaE5 AXJslgick 4
AR Rl e AEAIEe] A7 4L digidata
1322A interface (Axon Instruments)S ©]-8&le] ZAFE]Q]
sherlemel A4 Ay, ABE 3 Ko ofzlelgle.
™ %ol pClamp9 software (Axon Instruments)E ©]-&3}o]
A

Kisspeptin 30nM
———————

Vst
___JSmV

100 s
B ——
10 mV
C 60 s

100 s

HOmV

100 s

Fig. 1. Minority of young GnRH neurons get affected by
kisspeptin. Gramicidin perforated patch recording of a young
male GnRH neuron showing no response (A), depolarization
with increase of spontaneous firing (B) and hyperpolarization
(C) by 30 nM kisspeptin. D, Spontaneously active young
female GnRH neuron responding to kisspeptin with transient
depolarization accompanied by action potential firing. Bars
represent the duration of kisspeptin application.

4. Al

3%, A 5l AelF71 kisspeptinol] gk HESA)L- x-test
(SPSS version 12.0)Z 23t XjolE- v]swslglom, wkxgh
2] W3} A%+ one-way ANOVA test (Origin 7.0)5 AA]
si3lom, P < 005 wl frofdt o= siglck AR
= % ¥ Mean = SEMOE FARI o, n 4% 41
ZAAES] 5 YEhlglck

2 I

Gramicidin perforated patch clamp recording *}HoZ
F 139719 AT EERBZ 22 AFAEAA =HHt
o] MizkE 7]539ick Fig. 12 ol®l S2(A% 30971A)
o4 30 nM kisspeptin #|-8<ll oJzl] Veh}= a7ke] ollE

A Kisspeptin 30nM
———

100s
B
_]10mV
100s
C

|10mV

100s

Fig. 2. Majority of adult GnRH neurons are activated by
kisspeptin. A, An adult male GnRH neuron depolarized by
kisspeptin for > 40 minutes, exhibiting frequent burst of
action potential. B, Representative voltage trace of an adult
male GnRH neuron showing kisspeptin-induced potent
increase in action potential firing. without membrane
depolarization. C, A trace from adult female (proestrus)
GnRH neuron exhibiting a membrane depolarization
accompanied by intense firing of action potential in response
to kisspeptin. Bars represent the duration of kisspeptin
application.
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HolFa 9lrk 719] 749 Fig. 1A6] UeRd 2™ 715
= 36709 MIE F 2170(58%)0llA] kisspeptinol] thall B
Aol vehtA] ekokar, 12709] AlEelA] ZPEAR] firing 9]
Z719} tlEo] BHe=(Fig. 1B, 5.42 £ 0.74 mV, n = 12)9]
EEdem, 1700 AlEolde &S glo] ApERl
firing Z7MHS Brkag] AR|sA] 2. 2719] Al|=Ee|
A= BHES(Fig. 1C, 6.25 = 0.15 mV, n = 2)°o] W=
o} A9 A 715H 23709 AE F 1870(78%) 2] AIE
of|A] kisspeptin -8l thale] REgAJo] =] =] ogkom
37M(13%) 2] A|ZENA AP firing S FHFE BHE-=S(Fig.
1D, 3.20 + 0.89 mV, n = 3)o] FE=|c) 1719] A|=Eel|
Al 2 glo] ZPAQI firing F71he] =L 10
o] AlFEeiAe FHESo] WAE AR ARSHA 255).
Fig. 2+ AAB5LE oo Adxsmedfelss
B A7 A|Fol A kisspeptin®] HFESAS HolFam 9rk
Fig. 2A%& 7 A28z ed AFAET ) ki
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16 Adult
= Young [ o
IS °
P ° ®
> o o 8 o o

°

g} 8F ©°° o Qag e ©
e °Q ° oo o d °
o ° o p%b ° (e}
— Sie] .
« 0.00 o
= o o o o
c
® 0
° 20 40 60 80 100 120
P R . Age(day)
c
9 o o
2.3
IS B > o Male
g ® Female

Fig. 3. Effect of kisspeptin over postnatal development.
Scattered plots showing the individual membrane potential
changes from all GnRH neurons recorded. Male (open
circles), female (filled circles).
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HolFar glek 7155 40709] AlE 5 2670(65%) A 2P
A9l firing Z7+E 9Kt €L (6.83 + 0455 mV, n =
26)0] WAEA L, 4709] AlEAE FEF o] APEHR]
firing Z7Piro] =9I rkFig. 2B). Fig. 2CE 971 A4
AT EEfe|s2E  AHAEAA] kisspeptinol] 23k
firing 2715 918 eHE(21/31, 68%)2] olE EolFa
ek 3708] Alzolld= G5 glo] ZAPEAQ firing F7HF
o] Hg)a1, 87He] AlEel| A= kisspeptinol] that uk-go] 22t
=2 ggkom, 2719 AlEelA= FEFo] =]t
Fig. 32 2T 771 B <IiollA] 7|55 =hxiqhe] ¥
3HE FAIRE aRlo® qdide] IS BT e A
7} SUVEl= S HolFa Qi) Fig. 4+= kisspeptinoll
Q3] eRE=E AV 2PPAQ] firingo] S7KElE 9SS
Aoz 74slod, kisspeptinol]l 93k SHA! F¥E Hol=
AlFZe] HlE-E Vel Tz g ofglEEellde] B9 7
s EEfelse2s AFAIES] A5 3ledl vl
kisspeptinoll thek ¥hg-Alo] vha =2 73k Kol EA
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Fig. 4. Bar graph showing developmental differences in the
ability of kisspeptin to elicit GnRH neuronal excitability.
Comparison of the stimulatory response to kisspeptin
between young (< P30) and adult (> P35) male and female
mice. NS: not significant, ** represents P < 0.01 (xz—test).
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Fig. 5. Comparison of the stimulatory effects of kisspeptin on GnRH neurons over estrous cycle. A, Percentage responses to
kisspeptin among adult male (M) and adult female over diestrus (D), proestrus (P) and estrus (E). B, Comparison of
kisspeptin-evoked mean membrane potential changes among adult male and female over estrous cyclicity. Error bars represent

SEM.
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oz Foldt Ho|i= HolA| ek’ -test, P > 0.05). T
gt B, Al Bl A AAAEsEEfe|s el
A EAA ] kisspeptinel] &3t TBA A= o]AUEE
ol A9} Blatel Hoks wl FAG Z77F PR -test,
P < 0.01). E3F A ARA A2 Ee] w3l uE

A Kisspeptin 30 nM
———

|10m\/

B 100 s
Kiss 30 nM
U-73122 —
10 mV
100 s
C B "
; 6
§ s I
% 4
g 3
§ 2
g 1
Y
b = Kiss U73122+Kiss
U-73122
Kiss 30 nM [

 m—

— J1omv
5 min

Fig. 6. Intracellular signaling cascade involved in mediating
kisspeptin-induced ~ stimulatory effects. A, An adult male
GnRH neuron depolarized by kisspeptin for > 40 minutes,
exhibiting frequent burst of action potential. B, Representative
voltage trace from an adult male GnRH neuron showing no
response to 30 nM kisspeptin following pretreatment with 30
M U73122 (phospholipase C inhibitor). C, A bar graph showing
mean (+ SEM) response of GnRH neurons to applied kisspeptin
versus kisspeptin in the presence of U73122. D, Voltage
trace of male representing inhibition of kisspeptin-induced
action potential firing with slight hyperpolarization effect by
U73122 on prolonged depolarization induced by kisspeptin.

kisspeptin®] HFAS vlazsly] flste] AelF7lol wE vl
5735 vlazslRlek Fig. 504 Kol niel ko] 4271 1l qF
7] diestrus, proestrus, estrus AAATT 2EFe|s 2 E A
Z3A)ZeNA] kisspeptinell &gt HFAS Ho|= AHE(Fig
5A, ¥-test, P > 0.05)U} kisspeptinol] ]38t =kdqle] wis}
(one-way ANOVA, P > 0.05)0ll= lo]7} 34=]2] gg)rl.

GPR54v= Gq whHzt <Al 8Alolck  whepa]
kisspeptin®] GRP540l| BEg3le] Uehls gH5o] AlE
W PLCE 7ZfsheAl dotir] $fsted PLC AAAIQ
U73122¢ & Aol H83l9r). Fig. 6A= U73122 (20 1
M)E AAelslA] 952 AellollA] kisspeptin -l ©]3F &
= 9 firing $7}1] olE HoJF=3L Qirk Fig. 6BollA] 1
ol nke}k Zro] 20 uM U731225 A= 3l%= o 715
2 709 AIE 5 6719] A|ZEMA] kisspeptinol] &Jg EE
o] A ekt 170e] AlFellA= U-731225 AA
23t Al e dA3E gd=o] = HckaE AXAls)
A ¢k2). Fig. 6C+ kisspeptin TH5x] 2] A|2] =p#Iql Hg};
¢} PLC AAIAIQI UT31225 A3t AellollA] Kol 1t
Aqt W3S wladk adZE U73122 AX2ell 2l
kisspeptin®] HH3-Ado] frolAd Al Zhagha HolFar 9l
thn = 7). Kisspeptinoll 2J3l] &= 5l 2P 9] firing 5
7He frest Aol U731228 A-83190S ol Al 2
5 ) AA9) fiinge) 247} BAFIRKF. 6D, n = 2).
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WA L] W S deld AIATFEEERelEe
& AAZE= olfactory placodeol|A] AAd=lo] BA7)7F Z
AR o]Fslo] AXeledl, 58 A7l wWAlE]o]
PA| AL Aol b o g Faeich uleha] ¥
oAl AAAFZTEERBZ 2R AHAEE S o8 2
= e A Brlsslod GT1 (immortalized GnRH)
AEZE ol 83} 1T/} 28 olFebrl, AT E=E Gl
SR AT BE el THE PR
MEEEA AAAFEEERE 2R AFAIEANA 27148
2l A7t #his] o]FoA7] AlRtelirh9,12,13]. B3k
kisspeptin< G-5h#lz} 1A%l GPR54 &Alloll A3t o =
Al AlE W 22 AAIE R sto] B3E W] wlzell
UubE el whole cell modeldtl= gramicidin 55 ©]&3+
perforated patch clamp HPHo] ol 483+ & = Url14].
Gramicidine 17} ol &iks FHAITIE o] 2|2 A],
AZE W cr, Ca” o E 23 A AlzElks oz A
AellollA] whole cell modeol|#] 7|Es= HPHI) o] Al
o} A ol B8] WAL 715 4 S Ao JeH1s]

B odol|A], 30 nM kisspeptin 8ol 23} o|=l5E2]

735 TR 36%, WA 17%2] AFARE SRS 8l AP
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— ulgelolAuR 9] 89 AAATE TGl T eE ARAEAA Aol W Floele] )

9l firing F71e} 22 24 2P AP, AT o]
% AA GnRH AHAZEANE T2 75%, WA 68%lA]
Azt giESolu 2p3AQl firing 7P 3PEE] SlcKFig.
3, 4). Kisspeptinoll 93t S84 &35 HQl AlE] 7
kisspepting A[Ag el 5 LRl = 2X77HA] &
A vEgo] AE=EIQ7] ulitell Yo Z 4027 715
38k o)X= nM B 9] kisspeptin -8l 2f3l] 7+
Halar AEAQ1 SHA B} g BollA] A7) o] %
ol A73] TrIElE S Hck - ATl 2ES
T fuelo] oy EeE MO ASE BERoA
kisspeptin®] T= thE olglo] of|Zx]| A1t kisspeptinol] 2]gk
TS ] 7397t Aol oldl] uisgt dAe fEAE F
78 A7t 7= Itk(Fig. 3).

o A7 oHele AR EEReEEE
AZBAIES] Aol A =kt AE7lell HolEHA 4
At edfeleed vt 7k a16,17], AR
YRR ey APAEY BAS 285 ofE 7
AANIZES] frQlo] Lofudtl18,19]. olXs A7]
B ARSI EERET 2R AFAES] FAo] 34
3] SR Ag 7|Zsle], B AdolA] dolRl ZHzjet
Zro] AE7| o] %el| kisspeptinol] thek HESAJo| F43| &
7RI 7A€ Kisspeptine] AH27] 2} Felo] 9192
AAskaL §iek. Kisspeptin B GPRS47F 2802 A
7] fPdoll B = ke TAES A ATAE 9
A= A=Y oAlE Eol, $5 HE kisspepting
Al GnRH % gonadotropin®] £4|7} Z7}=]aL [4~7], 47
§+ GnRH A4 Eofl4] GPR54 mRNA 2] Wh&lo] ol
utel S7FebH[3,6]. ARE7] A A Pl=o kisspeptin £
Al A7) fPtte]l ©EE]a16,20], A SR GPR54
knock out PR2ollA = AZEZ7E ftEA] ekerh21]. v
A 2 Agelld] odofF] A= AsiadTollA] ARE A
7)kol| kisspeptin % GPR547} fofgich= 7}a4e K
Z Avdell 3 Qhck 2 AYS B3l dolRl AatEA] ok
BrollA] ARETIE HFE kisspeptin®] HEgAo] @3] F
7¥ekce A2 kisspeptin B GPR547} < Bl Al
7] it Aol glag Al gl

| A5 kisspeptin 2 KiSS-1 mRNAS] WA S
7} AgHel] W xfol7} Qirkar Haww Qlck olE Eol,
Clarkson G{2]< anteroventral periventricular nucleus
(AVPV)oll Ealsl= kisspeptin AZZANZE7} G700 Bs}o]
o] 10MIA% w1, Kauffman £{22]% 9] AVPV
oll4] KiSS-1 mRNA #¥lo] 7ol Hlsle] =A] wiix]e]
Yoe Huslolck o|X¥] AL eEfelses 474
AEZ BAsl= kisspeptin AFAES] g} KiSS-1
mRNA 9| WA eof] o] Xlo]7t EAllsht & Aol
AAAET 2R RGeS 22 AAIENA kisspeptinell Tk

A HRe] Xl PEE]A] ekshet ol i BrllA
2 2708 ARE APl Folls Eelar, =4 Al
Z Al AVPVERE RS2 2rfe|aed AFAEE
AR A AdkEAY =4 Al 3 Qe
FHof|2] AT viekE]lE 2ol 54 whilEle] wiAlel|
oJgk H3lE wjAE = glck

QA 75 4z kel el ke AT el
S} ekl AT ol wel WA Holrk ZA)
g} ofl & 50, estradiol - Alg3HE A173AZAA] KiSS-1
mRNA 27+ ol GPR54 9] WS 24ghH6,23]. whel
A] kisspeptino] AT T 2R G2|s 2= A ES] A
< 243t JolA X estrogen x| wlekA 24 7}
5740] At B AgellA] kisspeptinol] 2|3k HEE- ®I%E
v =2 #i3)l Aol I3t Xlo|7t =R gkoh
(Fig. 5). o= el IF3k nle}l o] GPR542] o]
U} KiSS-1 mRNAQ] WA E: AF el F5of el &
2P = Sk e B Aol Fojul FRellA= A4
AFTEEFE|S 2R AAFAEANA el vESAL] 2
o]5 HolA| gko} Liu 5{10]ell4 Hole Zzel fAkslsl
t}. et} Pieleck-Fortuna®} Moenter[24]-2 estradiolol] 2]
3l kisspeptine] AAAFEEEF]| T 22 A7 A|Fol] vl
= TEA ol gk vlAcka ¥ arslic) Z1efut kisspeptin
o] AR EERElT ey AT TS 24%
<l oA AT EERelEeE A2l EAlsk
+ GPR540l| Aglsle] Ao 784S =48+ 71d
3} GPR54E sk vk A3Are AlHeE 53 2
ARl A S7HE fiieshe 713 AvsliA, kisspeptin
of] AT EEREI TR A tigk H AR &
J S7H estradiolel] SJ3l dakE WHA] ¢kar, AYAE &
AR S 71l estradiolo] oidhE ZZoll K
Sodek B AR TTX EA1 slolld] Ve 384
I} EERe g (a7l AAEA 953) kisspeptin®]
A< AT EERE| R 2R AAEA AR A
to] el whsog 7 4= 9k
B oL E3llA4] kisspeptino] GPR54$} Z3lslod PLC
A= ke 2 PLC AAE o]-83lo] S
742 A7+ < Pielecka-Fortuna 5{24] 2 Liu
10101l oAM= o] =9t = vhE A=l At
AR, ofgl A AYSHE- explants 2 HE] AR
2EFETEE Bu)E 2ARE odollA] kisspeptin®] &
d A= PLC AL Al | ZgAdar s 324A17]
thapsigarginol]l 2J8l] Ja|=|glem ERK (extracellular
signal-regulated kinase) 1/2¢} p39 MAPK (mitogen
activated protein kinase) ZASHAlol] olal] AA|=|Ycty By
=9AcH25]. o] A¥R= GPRS4= AlES] A4S =AY
91310 Gg11-PLC-IP;-Ca™” B 2E o83k Z1& Akl
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ek 2 Agle] zlege Azt ALl FARE A7)l Pielecka
-Fortuna 5{24] = Liu 5{10]°ll £J3l kisspeptinol] 2]g+ 7¢
3k g0 PLCE viiE 3 niddely ofol2gwe] &
Aslel vhg oY Eelr T2 A ogtlar Bl
ek

Q9FsP gramicidin perforated patch clamp 7]*H-S o]
23 A71A=]EH 7] FollA] kisspeptine] AAT T EEA-
2|3 ey AFAIES s 24T, olef’t vk
< Al W PLCE 73k w3k 313t v A2 o
A d% 2EH R kisspeptinol] et REGHIES} HES-
AErt 7=l o) Aol whE xfo] Bl Ale|Fr]o] whE
Az 22 Wslol] o3t vkl Xol7l IHE=A] gihrl.
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