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v 2 YA Ee YA AL Frite 4
9] wrg& A= AoE F AU
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1972)¢] A48t GnRH7F A&Fog2 #
2, 1070 olm|xat Ago] I o|F H,
A7el, Aol Yol FoA £Fo GnRHE

FAFY A7 Sy

7H=2l

F271 BE A ot (Sherwood, 1986, King®
Millar, 1990), 778, Al Bl 2L &
ge] GnRH7F F7F EaHcHGautron ¥,
1991).

HoA GnRH2 EX 477 B FoM &
dzAslehg o2 ol FolHrH(Nozaki®t Koba-
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X oo thae Aozt RuEH At

Adsty e FantEady, AE HP, F
23 2% 47 T 3 A+ ZAe A F
o] FEAA 27} o449 GnRH7t @4 EA)
2 AALET}, ATEle HoAM = mGnRH
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1990; Rastogi &, 1990). ol #7 o2
GnRH7} %A @Ald mtet M2 e 7lsd
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compound(American Optical)2 FEvujale],
Cryo-cut II(—20°C, American Optical,
851C)& At83td 10 um 79 Jdd, %
v Ee AYE A dES AU dudE
1% gelatine 2.2 FHHA &elol= o thaw
mount & ¥ &&= At Wol —80°CellA
B@slds dG sy AlYsich

o o == X| 8} 5t

o 1085 T 15949 A4 AWUL A 6
HAR BY gdkol= §o $kon, 3% A
TF2e oy A EHI 20-40709] &atel
=g Al dAst A A 9@ FUHE
£ NAL Zol B HassHT.

AFel Hz2FdA GnRHY WHAzF 354
gae y]BA o8 Avidin-Biotin-Complex
(ABC) horseradish peroxidase 71&& A&
3 Hsu $(1981)¢] ¥ & w3ttt

zZ7 A%WE 0.02 M phosphate buffered
saline, pH 7.4(PBS)Z 1084 33] A3
o}, H] 5o wWAREE HAizsEr] 93
normal goat serum< 508 F¢ Az I
tt. 7 ¥ 37}4 GnRH #$4(PBSZ #4Z 1:
500-1:80022 3A)E AF & S H3
I, 4£°CY §& AARIA 1243 Tt wHEAIH
tt. GnRHE $A3l7] 93td Z GnRHel &
o] anti-salmon GnRH %3 (A6 1668,
Judy A. King), anti-chicken 11 GnRH %
A (A6 1458, Judy A.King), anti-rat
GnRH #A (Incstar, Lot 8932025) &A &
3%9] GnRH #AE AH&3sict,

Fd-g4 EBFAE  avidin-biotin-
peroxidase Wz SAA AT, Z3E PBS
2 33 10834 A3 F, endogenous
peroxidase 84 & A7l #3d 0.5%
periodic acid® 3%t Ag3tdc}. Biotin ¥
Z A28 4 (biotinylated goat anti-rabbit
antisera, 1:250 in PBS)& A&dA 508 &
ot Aalslxlct. A PBSE 33 1084 A3
stgdtt. ABC complex(ABC  kit,
Vectastain) & 1413t ¢t ¥HgA121 & 23 &
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PBSZ 28 AAstz 0.02M PBS gxdog
Al A o A8 gE APt &3
% 0.05% diaminobenzidine, 0.04% NiCl,
0.003% H,0, PBS $3oo] 1087t w847
GnRHE @AY, &5, FH3E A ¥
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22} A thAl anti-mouse FAE Az sl
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Fig. 1, 2, 3& Z7] b& ZgAg gl
uE A4E AF HHY Aoz, 7
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7] 10 ume] °]% AW AE vlwshd A%
He dF AHAA AZEA G HY whgS
el = AEA AX7 AR 2, AR o
& GnRHS GnRH 4139 43 ukgAo] v
71 &l (=9 F=) o] A AVMA O E ¥
g2 GnRH ABAME B9 H9o] EA8tn
ASE =3
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Fig. 1. Localization of mGnRH-, cGnRH II- and sGnRH-immunoreactive perikarya and fibers in R. rugosa, illustrating
sympatric distribution of mGnRH-, ¢cGnRH II- and sGnRH-immunoreactive neurons in the nucleus medialis septi. A, B,
C are adjacent serial sections of brain treated with different antibody. A: mGnRH. B: ¢cGnRH II. C: sGnRH. (250 x)
Fig. 2. Localization of mGnRH-, cGnRH II- and sGnRH-immunoreactive perikarya and fibers in R. nigromaculata.
Cross sections of brain tissue of frog, illustrating syl-localization (sympatric localization) of mGnRH-, ¢cGnRH II- and
sGnRH-immunoreactive neurons in the nucleus medialis septi. A: mGnRH. B: ¢cGnRH II. C: sGnRH. (250 X)

Fig. 3. Localization of mGnRH-, sGnRH- and ¢GnRH Il-immunoreactive perikarya and fibers in R. dybowskii at the
breeding season. Sagittal sections of brain tissue of frog, A, B, C are adjacent serial sections of brain treated with
different antibody. A: mGnRH. B: ¢cGnRH II. C: sGnRH. (500 x)
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Fig. 1. 2. 3% Table 1614 H: uhg} o)
el SATE e mGnRHY 7V 2
Al Hu2S Yveldln, BuRbjipada e

Table 1. Species variations in relative immunoreactivity
of GnRHs in frog.

species
GnRH type
R. rugosa R. nigromaculata R. dybowskii
mammal ++ ++ +
chicken Il +
salmon + + ++

Plus (+) signs indicate relative immunoreactivity of
different GnRHs in frog brains of three species. ++:
heavy reaction, +: moderate reaction
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sGnRH7F 3% wWgutgg Jveyen,
cGnRH [I+ 2& FdA $ Az dgure

< Jetlth. 3% AFeldA GnRHY A
Al FXFY Aole WdF Add ARl ¢
AotA FAEHALDR Z47] T2 A9 whek
7l Aas ¥5 g X gt}

3% MFe HolA mGnRH-, sGnRH-,
cGnRH [1-994 A4MxEe] EX 9i}o]
Fig. 4] veht glen, GnRH-A94 233
A AAAZAY 23859 Azl
TE Table 29 BAIEA T 3F9 /T8 Ho
A mGnRH-, sGnRH-, ¢cGnRH 1I-294 4l
AAEE 2 Z4dAQA ol zelzl oy E
d A B-E sr|mFol Hasted FAEA
%gitl 71 wol B ¥ sl GinRHE £8 w

+ R, rugosa

Y + R.nigromaculata
« R.dybowskii

Fig. 4. Schematic illustrations of the distribution of GnRH-immunoreactive perikarya and fibers in frontal and sagittal
sections of the frog brain. GnRH-immunoreactive perikarya are represented by plus signs (+), stars ( +), dots ( - ) and
the fibers by minus signs(-). The density of these symbols means the density of immunoreactivity. Since mGnRH-,
sGnRH- and ¢GnRH IlHmmunoreactive cells were localized at the same area in the brain, mapping of the three
neuropeptides was not be described separately. 1, 2, 3, 4 and 5 are frontal sections through the corresponding points
marked over the sagittal diagram. See list of abbreviations in Table 2.
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Table 2. Localization and relative abundance of GnRH-immunoreactive perikarya and fibers in different frog species.
+ and # indicates mGnRH in R. rugosa and R. nigromaculata and + indicate sGnRH in R. dybowskii, respectively.
The number of sign represents the density of the GnRH-immunoreactive perikarya or fibers.

Structure

Perikarya Fibers

Telencephalon
Pallium mediale (PM)

Nucleus medialis septi (NMS) 4+

Nucleus lateralis septi (NLS)
Nucleus accumbens septi (NAS)

Nucleus of the diagonal band of Broca (NDB) +++

Amygdala, pars medialis (AM)
Nuclus entopeduncularis (NEP)
Subcommissural area (SCA)

Diencephalon
Nucleus preopticus (NPO)
Area ventralis anterior thalami (NVA)
Nucleus posterolateralis thalami (NPL}
Area ventrolateralis thalami (AVL)
Nucleus rotundus (NR)
Choroid plexus of 3rd ventricle (CP)
Nucleus infundibularis ventralis (NIV)
Nucleus infundibularis dorsalis {(NID)
Optic tract (OT)
Median eminence (ME)

Mesencephalon
Stratum griseum superficiale tecti (SGS)
Stratum griseum centrale tecti (SGC)

Hypophysis
Pars nervosa (PN)
Pars intermedia (PI)
Pars distalis (PD)

+: R. rugosa, #: R. nigromaculata, > : R. dybowskii

g FAFE S AT E mGnRH-, 843
AT e sGnRH-AGA AAAFo 915
2 Azl 4& =AM

B =50 29 #Rsde] 342 Kelami
9} Branitenberg(1969)7} A2l (R. escul-
anta)?] ¥ z} Rio] R FoIE L3
t}. Figure E°l e &2 Er|do] Table
29 719 Sl

HEzFE AP 12 A £ 22 34
o] Wr-gAIZl M HYgo] AAFRA ¢
stom 49 GnRH(Sigma)e 13 FAE
24717 Bt WAL F 1A A i AEE

ZAME EF G4 wgo] gen Aite
ARl AR st

%9 ¥d 2AH7IE /IR /AR BA&Y
w3t wHeAS 4] wWAg Fe WiRE
Ll

duts 534S GnRH ¥ GnRH A4
st Aol BB o] =ENE GnRH
23 el s &t

2717*2l(Rana rugosa)

ST HollA GnRH AZAZAE= AR
#AILel 3% M FAAM 7 FHASA
Exaget AdF =3 AH 24 o2 e
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GnRH &A% 8@ Z3 cGnRH I
sGnRHe®l Hl8ld mGnRH o thated 72g &
o dr2g Jeldoh(Fig. 1 A, B, C). 18y
MEdIA & 371A19] & 25 s 23 g
A& e

GnRH 41AMEA= %+ (telencephalon)
o] nucleus medialis septi(NMS)el Fdo =
ol HAFoz 715 FA}IIAM EXFHAL
nucleus of the diagonal band of Broca
(NDB) 2 oA FZFolA wj%oz2 ZAA o]
AHA BEIXFT}(Fig. 1. Fig. 4). sub-
comimissural area(SCA)IIM= Z7He] 27
AXZA7E E2AsAT. 5E3] o] FoAe WY
Z1(79)°) 2t (diencephalon)gl #|3%4 wg
A7) A mGnRH AAMEA 7 g2 w4
H9H(Fig. 5). NMS$} NDBel &Ast=
GnRH AAAZAE 2% 3d(ovoid)ol A
W38 (%34 bipolar)ol Tt

GnRH N34 FE g AZAEZAZRE 7]
o] GZE HZ aan §F, wEFoz o
< olFHA NMSelA NDB%E #Fsti U
ot AR S GRS AlE olojA HiFe W
el BN mAXe Fin AYew
optic recess(OR) AWl ¥ZFoz depA1
A|3x A 2] choroid plexusolA 7]gd=lo] ==
< 3 Wl AAH/FEF F§HA median
eminence(ME)elA ZZA=HAH(Fig. 6). =
lateral ventricle(LV)2l ®Wl%E R M=
GnRH Aol fAd whg-& JEbdtt,

7052l (Rana nigromaculata)

FAFel e SMFedNA Btk @4 F
el A AAAEA7 EESHAT. GnRH A7
AEA e M7 HolAe #xoe €8 I
9] NMS dlM ¥lM HEo =z 715& F435HA
%3 NDB A A SFqA wiFez dA &
FHgen 299 o AN dHHA &
gh(Fig. 7a). AABARFEL ol AHAEA
Jdx 71dsld ME %& F3tu e (Fig.
7b). HaEA FHAME o Bgutgo] v
goh(Fig. 7¢). 93 AHe 7 2 GnRH
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FAo] g BN ME R Feleh ol
mGnRH7F sGnRHY ¢GnRH II B2t} ¥4 %
3 w8 JehicH(Figs. 2A, B, C).

SatMIita| (Rana dybowskii)

Faiblrele 339 ATtEsdM M Ea
& A golM gz £ Al7|Q "7 9 2 A
A7 (19 %-39)d et GnRH W9ukg& el
. R 9 GnRH ARZAEA7 £39
NMSe} NDB Ao §ZFA wjZFez A
ERxsgon AANFEL o AgdA X FH
Fatd o MEAA $45AR(Fig. 8). ©h
o) vlaled AAAFe wEdx opHFPY. 3
7EA el Ao dig WrEAddA e sGnRH7F
mGnRHY ¢GnRH 11 Bt} E3181A4 73
44-& YelltH(Figs. 3A. B, C).

it alo

2
GnRH2| &7
ATe Hol mGnRH, sGnRH, ¢cGnRH II
S AI71Al GnRH 3280 Y HHd &A%
o] B oA Wzt £ A¥elA= AR
GnRHel 5el& 3742 A& #12 buiz2 9
AL AHA(10 pm FA)A Heldtel GnRH ¥
o WA AZAAEA L YXE vl EHEA
o 94 FHA Zz} o2 A et A
g WS Jehdle AAMEAY R =2
Afe £ A3 29 mGnRH,
sGnRH, ¢cGnRH 11 &A= & FFY
GnRH¢h= wHgabal t&E& BodFn, & 2
e AFEe Ho Y F9o 374 v E #
elel GnRH A4 AZAZE7} A& Ear),
Ay o] &3 374 anti-GnRH 33
o W A% A3 anti-cGnRH 11(1458)
mGnRHY ¢GnRH 1 Atel9 uzl wiex
(cross-reactvity)+ 2-3%°]3, sGnRH
(1668)9} tt& ¥4=#3 GnRH E3<9 ma ¥hg-
5+ 1% "9 Or. J.A. King, &g A|F)ol=
2 371A GnRH7} ¥l&¢] (non-specific) mA}
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‘ﬂ'%oﬂ 9]?'5]"‘1 FHHAE 7HeA 2 Al ETt
GnRH7F 48 %9 HFFE
&zﬂa}c Re ol F L2 AbdelH(King
# Millar, 1990). Chromatography ¢ &
A T 1 gde] EAC A £ Ul
T 48 e GnRH7P A4 Holgke dF
o] AT, 2F, THEFF, ofFolA 2F o9
GnRH7F &xl&o] %dﬁ‘?}(Miyamoto .
1984: Powell &. 1986: Gautron &. 1990:
Lovejoy %. 1991). 7178, =%8% ¥ dMF
X E mGnRH(Rivier %, 1981). salmon
GnRH(Sherwood %. 1986), chicken
GnRH II(King## Millar, 1986)7} olu] &3
Haon, =y 2 F3F AAA FAAME
GnRH’} 215 dch, & dAFolA 3714 anti-
GnRH A& A183 B9z sishgoz sl
78] o A7 GnRH AAAE Y %
el BAl EAFe] Moz FAA WA
o}.

a2y A% HY 23M Al7FA] GnRHS
wegde Zb7] t2A JEsg. AT st §
ATele HelMdE mGnRH7F Wikl
HolMe sGnRH7F 2% WY vhgAS Bt
(Table 1). 7Aele] Fof mat ¥ GnRHe
771 O & olf¢ el & $ ik, AFE
e 7] E’rE GnRHel aig3sle H7HA] o] 4
9] GnRH #3AA7F Q& 7He8= don, &
Az dhuely Foll wep, 27 F9jof we}
e @4 Al o2} RNA processing® 2
olo] 9oste] theFdt FH/S GnRH7I LHEA
< 71545 sitb(Andreadis 5. 1987:
Schwarz . 1988)
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GnRH AlZMZS 22X

HA 2288 dF 247, T E= =F
el zpole AT FHAHCE GnRH 4AA
¥ A& anterior preopic area(APOA) ©
Xstm A A7E olE AAMEAZRE F
3to] ¥ o] wiE HH Jlvbo] YRFHM HF &
Z174A] #Wolde ol WHATH Alpert 5,
1976: Goos &, 1976. Andersen %, 1988:
Muske®} Moore, 1990). I 9 Rana
esculentadl X ¥z & W& FAE, AAZ
mAgrd, ZAdiZ], S § 9 o8 Fed
A= GnRH AZAAMEA7 B3 = U (Rastogi
. 1990).

£ Ao 2183 4k e 3FeME o
e ZAue nFAsAE Fxe] NMS, NDB,
APOAYA GnRH ANZAEA & AHG /71 &
A=A MAYde oledz FH 9 SCANA
ANAMEA 7L 7i=el AlzZtmargd | Al mA}
29 FHF §UIFAA BRI SEAHAY.
a2y 3224 9-g, Zd7], JE FFFM=
GnRH7} B8R @%x, ¥wde] /478 o
9] A3 Aol mGnRH7F 23 HU 2™ (Fig.
6) AN Tele} HatrA AP = GnRH-A
o whgAdol Vet (Fig. 4). HEteA 4734
olX2] GnRHe ¥¥& E3 2%F9] 778, R.
pipiens(Alpert 5. 1976)% R. esculanta
(Rastogi 5. 1990)°lA E =t}

SAFelNM HE22 GnRH AAAEA 7 A
3 A Agdr|A FHHJT. o3 GnRH
ABAEY] BX AR QlojA] 7|E8] HIuE
A gelzl AM-AldstR-HEeA AR Btol
Yat ARGR-AlG e E-H 3t &9 EUE

Fig. 5. Photomicrographs of brain sections showing GnRH neurons in Rana rugosa. Immunostainig of mGnRH
neurons was appeared at the choroid plexus of third ventricle. (125 x)

Fig. 6. Photomicrographs of sagittal section through the median eminence and pituitary showing dense
immunostaining of mGnRH in median eminence in Rana rugosa. (125 x)

Fig. 7. Photomicrographs of brain sections showing localization of mGnRH neurons in Rana nigromaculata. (A}
Cross section through the anterior preoptic area corresponding at the point 1 of Fig. sGnRH-immunoreactive
perikarya are distributed in NMS-NDB and fiber arised from them formed a dorsoventral column, (B) Sagittal section
through the preoptic area and optic nerve. A bundle of GnRH fibers was seen in the hypothalamic area, which runs
caudally to the pituitary. (C) Sagittal section through median eminence and pituitary. (125 x)

Fig. 8. Photomicrographs of sGnRH-immunoreactive neurons in NMS-NDB in R. dybowskii at the breeding season. It
is noted that the GnRH neurons formed dorso-ventral colummn as ‘X’ near the midline of the telencephalon. (125 x)



170 Korean J. Zool

Ag27F EAELES g}

ojelz& GnRH &¥o i3t W x32 35384
A7 Ao FRole AFEY Hd FFe
GnRH7t &Ashd oA 7xe) d37t 539
3 Z5F9 GnRHol Wig FARHE ALESE 7M1
A 7HsAel Ao B dAFdMe Y F 54
A 3% FAE AL 1 AHE Hlm
BEAslgcr. £ 47 ¥E 4 9 GnRH
9] FRdle zolde] ot 3%F79 GnRH7
o) o] FHoN A BEdnz ALEE 14
A o] Aol 2] Fold Ayt 2AHAS
Ve L guteitr. oy Fol uiel 53 59
M EAe GnRH7F EX33(Figs. 4, 5),
GA @A Ee A wah Zold GnRH7}
Ueld 75AE denz AMS" A FFHol
93l M2 g Ayt AR tedx @
A3 WA = At

B d1aEe] AT, 880 F oA AF
&AM HPLCY HAMEG S o& o
T Axg z23F B9d uwlZ(site-specific) ol
& GnRHY #X 7I54<g AA&AtH(Eiden
=, 1982: Yu %, 1988). °ld H7sld =z
GnRHE AEEH Aol d2n, LA <A
w2l zt GnRHe) 4oly 24 GnRHY AdiAdd
o] WM3tEl= ML (Muske®t Moore, 1990:
Rastogi 5. 1990) @3A7te] BX Aol7t &
Eol A (species-specific) & #8d d&
(site-specific) 54 GnRH2 5% 7|%& °
)& e 9t

GnRH 7|5

A GBI - A - A AR olojA = dA 9]
yEuAZ 87, A 5 WE g F71E 3
£ T/REEY A ) € ANANE s =4
Agte 2L olv] & & Akdoltt. ey
ARAE A2 F71E& Yehlle FESAME A
2 F7]e HEHA =& Ad3 WEE A
A% BAC g I3 BA &gt

3%9 e FEH2E GnRH A73A
Tl APOAC] HAR8tx ol AAMEA 2R
H feEg AZHAR7 FF §7171A Mode
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RE& GnRH7I ERFEIV v/ R A3l
AN AHa: AT 29 Euo] Foix] o
ASS AAET. B AdddA B A 3%
GnRH 2% Hole Jout At A= 328
o) F2 7%l dFol EnHAtt(Millarst
King, 1988).

B Ao A& Sabv)AE] HeAe
GnRH AZMEA 7} X AR AEEQA =
(Kwon 5. 1989) @4& Heolx W4 AHJg
A2 7e) g E e 54 Al7I(1-39) % vehd
I, T2 2FoME W7o WY wrgAol 7
A Uehgen GnRH AZAAMEA 9 AFHH
o 7 FR3A S/ (Im 5, 1994).
ol¢l §A8Al R. esculentadlA A<
GnRH <9 ¥yl R aH o (Rastogi 5.
1990). <13 & ARAEL HAFEd GnRH?}
W s, A4 7l v W4y 24 93
AR Zu USE uigt. F, AFAHA
A2 718 Zte AFEelAE GnRH-gonado-
tropins-sex steroids® 4% 28 ot A
Ax717t 2AHE 83, A SoM e epEvt
A2 GnRH7} A2F7] 2489 F8 809F
Z3etA Al e e HeA dEs
£ 3%9 GnRH9 Zze 7153 A4 F7] =
Ao glolMe] d&& iR Aol it

B Ao ALEF =24 ATe] 3FNA W4
71l #£3 9 NMS, NDB, SAPA9 =
SCA9N A AAMEA7F, 9] ANZmApgd,
ANBoA2et FF 7154 ABAHA K7 2
A=A, o= A-d uek xeo] FHj uzt
GnRH7F A2 Aol 982 & 7154 & A
bid=

2 9o ¥ g, WS FAE, AA»nA
a7, 2d7], 7 (Rastogi &, 1990)9} Al
34 W], HeeA ARG (E AF) B
M= GnRH-¥Y w-gAol vdeltoyt ol ¥
A GnRHEY 7152 daiAA] &ie.

AT 127 (4-59)9 = &F71(7
€-109)9 9 Z7|9= GnRH-9Y whgA4
< vehll= A3 SAFEA g T Fo Il
T oe g8 AHe §e xYd GnRH 473
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A XA 7 X3t AAHQ) zteldd Wzl ol
A2 AL GnRHZ 44 7% 9d= A73=24
A B2 ARG BAZANY 75 g A ¢
g Aoz AZAERG(Moore T, 1982:
Millar$} King. 1988).

a3y 3%9 GnRH7E #9d #@Agle], %
il kol WEgle] /it el o8 F
A EX3t= 71539 olfir= BHEA 4

ARAL

Anti-sGnRH antisera® anti-cGnRH II
antisera® EBEWFA Judy A. King(South
Africa) BAPd oAl Z4ALE =Hy o)
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Localization of Gonadotropin Releasing Hormone (mGnRH, sGnRH and ¢GnRH 1) in
the Brain of three species of Frog, R. nigromaculata, R. dybowskii and R. rugosa
Jeong-Woo Kim, Wan Sung Choi*, Myeong Ok Kim*, Hyuk Bang Kwon, Chul Ho Ra and Wook-
Bin Im (Dept. Biol., Coll. Nat. Sci., Chonnam Natl. Univ., Kwangju and *Dept. Anatomy, Coll.
Med., Gyeongsang Natl. Univ., Chinju)

Using immunohistochemical techniques with different antisera against mGnRH, sGnRH and
¢GnRH 11, the distribution of different GnRHs was studied in the brain of three species of frog,
Rana nigromaculata, R. dybowskii and R. rugosa. The data presented here demonsrate the co-
localization of the three types of GnRH, such as mGnRH, ¢GnRH Il and sGnRH at the same
brain areas in three species of frog. Through all brain areas mGnRH immunoreactivity is the
strongest among three variants in R. nigromaculata and R. rugosa whereas sGnRH is the
strongest in R. dybowskii. cGnRH Il showed medial immune reactivities in all frog species. In R.
nigromaculata GnRH neurons were localized mainly in nucleus medialis septi (NMS) and nucleus
diagonal band of Broca (NDB) regions. In R. dybowskii GnRH perikarya distributed in NMS and
NDB formed narrow band. Especially the GnRH immunoreactivity was appeared only in ovulation
period. In R. rugosa GnRH perikarya were distributed on a wide range of brain areas, NMS, NDB
and subcommisural area. In addition GnRH neurons were appeared at the choroid of third
ventricle. In three species of frog, axonal projections arised from NMS and NDB appeared
through the ventral hypothalamus to the median eminence, indicating implication in the
regulation of the gonadotropin secreation from the pituitary.



