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Simple method for identification of oocytes at germinal vesicle migration
in the formalin-fixed ovary of chub mackerel Scomber japonicus

Mitsuo Nyun'? and Michiya MATsUyAMA't

Batch fecundity is generally estimated by counting the number of hydrated oocytes in the ovary based on their trans-
parency and size. In the commercially caught chub mackerel, Scomber japonicus, little number of fish has hydrated
oocytes due to the time lag between the occurrence of hydrated oocytes and catch. Though they often have oocytes at
germinal vesicle migration (GVM) stage whose numbers are likely equal to batch fecundity, it is difficult to identify
GVM oocytes in formalin-fixed ovary based on their appearance and size. The present study developed a simple
method to identify the nucleus in the whole mount oocytes fixed in the 10% formalin solution by staining and clearing.
After staining with the solution of Giemsa or Sudan black B, oocytes were immersed in a mixture of benzyl alcohol and
benzyl benzoate (1: 2, by volume) to clear the cytoplasm filled with yolk. The Giemsa enhances the periphery of germi-
nal vesicle (GV) and oil droplets, while Sudan black B strongly stained the GV. The clearing method developed in the
present study may make it possible to estimate easily the batch fecundity of chub mackerel with GVM oocytes.
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LI

P IAB O IC 0T, AR, O BRI D%
L IVERCREIN & 5 L ORI 028 b 28 U TINARZ
BT LV FEZFPEHR SR TETHS (FEHIZ
2, 2010). ZOMIANDREE % FRE L 7=l A o BEhf ke
PR, (EREEEAEGE J1 (SRP, stock reproductive potential)
(Trippel, 1999, 2003; 5EH, 2010) &MEENh 5. HEK, SRP
DI & U CTPEIRBfE (SSB, spawning stock biomass)
PHOWONTEZLD, +ATHEVWIZ ERERMEINTED
(Marshall, 2009) , SSB(ZfX#> % SRP DIFHEA < DRt
ENTE, 2T, [EEREED YREEEINNZ RN 2 48
BT hH BERTEHRPEINE (TEP, total egg production) 7% SRP
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ORI EMEIEE LCHEB RT3 (5EH, 2010). Ak
AR T 5 1IEARDBEINE (realized fecundity) &, 1]
Wiz ) BEINECTH BNy FREEINEL (batch fecundity) & 2
PRI AN THEE S 5.

A7 VR VEE, NI A 2 WIS 5 /IR
O PFEINB R HEE I S 71TV B Daily Egg Production
Method (DEPM, 1 H 7= D#REINEIC K 5 E i EHEE k)
d, PEI XN ZOND Ko b BB E A iR 5 5 00
BED—>2L LT, 1980FE ISR 2 F 4T
Engraulis mordax % M IZF# % & 7z (Hunter and Goldberg,
1980; Parker, 1980; Lasker, 1985). DEPMZ, §XTD/3F
A=A & IHY=D Lz, 1RO EDIND K
%, PEYNBHIE (spawning frequency) & /% FEEIIBOFT
KTZEICKD, EINE?SOEFHEHEATTHEE L/
(J§3%, 2006). DEPMIC & 2 i dieeid, PEINAHE
LNy FREIE DM ST 2 — X DFEEIZKE KT T 5
(Stratoudakis et al., 2006) Z &2 5, EIFHEHETIZ DEPM %
BT 2BRICE, IhoOfEn EARELiiEL k5.

ZO KIS, HREERPMARREIC WO TR G FEAR
BINT A—=BD—DTH3/5y FREIBIL, WH, JIHEAN
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DOWAKIN BRI (AR, DIREMIZIN & £BI§ %) 25HK
T5ZEI2KDKR®D TS (Hunter et al., 1985; Murua et al,
2003). fUNIZE I 5K (HY, hydration) &%, JIO#R
wekt (DR, Uk & RBI$5) RpSiZZ %, Iz v
232 DIRESRIZ & - TE L 20INEORET A2k -
THIERZ SN BIMHANOAROIS) (FE5, 2010) O &
T, IS, BoKIZHEWIMARTO SR B & SN OEWI (L
AT 5. HAEMRAC, WEYAIC X > TR
OINJHEAIL, HH 10% KL~ ) VIR THEE, RESh5
2, WEERTH > TEWARINLEIRES R E 5. L
e C, 2Ny FREEINENE, BEEIVHENOEHIN (=K
OE) AFHECT UL Koy oK B IR A3 YRR ] &
Fle 2 K5 RAMOLE, WIEY 5 WK % & Dk %
HEZENHELL 5.

< Y7\ Scomber japonicus TIZEAE FERIZ KD, JIELHL,
PEIN, FESRORERIE 230 & 2012 €Ty B (Shiraishi et al.,
2005, 2008a; fALlr, 2006). $&bH, &2 HDOEIZHEIN
3BT, WIHTHT2 S IR 1220 TR
Ptk & 7 28D F8) (GVM, germinal vesicle migration) 7}
2D, ZOK, Y%1h 5P 21T T O IR I A
12, BT 2 I e A (GVBD, germinal vesicle
breakdown) , WK, HEUN (OV, ovulation) A2 Z % . HEUN
HIEAEE, 23:00 % oL &3 2 KRR O I FER - (SP,
spawning) 23fTHN 5 (Fig. 1). KRR T pEINREZ]IZ
22:00% 5 24:001C T2 2 EAW|E TN TS (Ya-
mada et al., 1998) 2%, </ \EIZEE D S HIF HFITH1 T T
o s 728, WHEYO P IZIBKINZ & DffkIIMD T
s, B, PEUERBRT, 283 <0ilickd 3-6
FIZHIE 2 M7= 271 D 5 5, ok z & DfEikix
3EROAT, —J5, BB 16Ty b (S
E2, 1999). 72, WERAESOR Y Fi#ET, &M
I2X D 3-5 s X Ml 1372 Tid, IRkl % &
OfiRIZ1IER 57, 56/8 (40.6%) DEKH»EALE)H
Y% & 5 T\y7z (Shiraishi et al,, 2008b). ZD K HiZ, <
oS TR A & (8 R DO WKIRE A 23§ T % 728
(Fig. 1), M » S WA Z & DMK 2G5 Z &L
<, Ny FREI A/ ST X — 4 &4 % DEPMIC & % B
HEEDEAZWIT BIHERD—D L5 T3,

LBl DEEIHTREA M X N B INFEDS, RO FOERE Tk
FERED YN 5 YIEEMLK L CTolEd U, Mok T TE
ZTNEREPTOINEEEST S Z L2k DNy FENEOR
ENTVEE L 5B, W EE ~ 4 U ¥ Sardina pilchardus
sarding TlE, JE3E T 2 INEHE = RINEEREH CUNE 2 58 &
ZHEET 20T, 23y FREEIIBGREICIE, WIS A ,
PPEEIZ B DN TRl & 7= 58 = RN B BRI oA A B D
LHWSN T 5 (Ganiasetal, 2004). L2 L, ¥H13%
~ A 7 ¥ Sardinops melanostictus, 71 % 27 F4 7 ¥ Engraulis
Japonicus, ~ 7 ¥ Trachurus japonicus, Y ¥ ¥ Cololabis
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(:amrrmfﬂ catch

Figure 1. Time course of oocyte maturation and time zone of

Clock time

commercial catch in the chub mackerel Scomber japonicus in
a day. Ovarian stages are shown at the bottom of oocytes:
GVBD, germinal vesicle breakdown; GVM, germinal vesicle
migration; HY hydration; LY, late yolk stage; OV, ovulation;
SP, spawning. GV, germinal vesicle; OD, oil droplet; POE,
postovulatory follicle.

saira7s £ % < OFAFTIE, MBI K FE7E 2 BRSO UP»
RIS B 728, WARIILIAL TN S < Ny F
FEINB O S IIARET D 5.

YIETR AL T L7200 Cid, I PRk, & & h 54
Bl )ik L £~ (GtH, gonadotropic hormone) @ ¥ 2"
NE—HZITHS &, BABEZHEG L, GVBD Z2#% Tk
KIMZH 2 —HOINR IR S H BT T 20T (1A
1, 2006) , FEEHIOINBUIRAKINE & F% L Ak S h
5. L=A->7T, MEEHImE, HlEcxiuds sy 7l
BEEICES ZEnTES, LrL, 9 OEBEI%
(late GVM) DR~ ) v [EEIN % BAMEIBIRE L 254,
IO HILIZEIA U 72k AR S B A, [EE LT S IR
MAVEOE U 22 A Tk hBRi B T & oy (P8 - ARE,
2000). F7z, HEEITH (early GVM) DIITIL, MHERD
AR ATHEN OB ERET, S Ehsni®
I\ FBEINEOD /NG L2 D 72 A8 B ATREME MR X T
5 (J§%, 2006). 2D XD, HEEIHIINZEN L,
INy FREEIIB EHEE T 2ikAIEH 5 DD, JIEA T
BECorBEs B HihiE~ A4 7 Y EORARNT, Fv
U [EE TN EATEA A & KRS B HHON 2 1l 920 B3 5 5 ki
WEZRF ST,

ZD XD BEBEFITHDOWT, Ll IEEY IR
Ok <, HEEIHENZ & DR B S
WTHINEHFIZLT, 10% L) ViETEIIRIEL 7=
YIHEREAR & FN T, KRS BN HAYN % 5891 3 5 i Sh ik O B % %
KA. AWIETIE, NUILTLI—L L REFHBR Y
Uk FRE LB RANC & D A~y v EEYN A B
THI LTk, B @ TG L IR E T LY 5
LT, BB ERSICHNTE 2O THRET 5.

M EFE

1. RILv D CEEREER

MRHCH W3 ok~ ) VEEINEARL, fET
THRAGREREER 517 > 72~ s 61572 (FEHIE Shi-
raishi et al., 20052 ) . i 2 DO FEK ~ Y SMEBFA S |
FVTFL Vvl =2 -5 (AE2mm) & HW7231 F
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Ty —REAROREIC KD INBE R A KT U 7=l & 38 )
L, @ERc e b B R R v £~ (HCG, 500
IUkg AEE) #5922 LI2XDIIRAEFEEL 7.
HCG 1% 5-# 36 W[t & T RN — e BE ] ks CHBUE (9-
138) OBAEED B, B4 ORAERE I 5 %94 %
f37=. DNBLITEREUER , — &0 & e O A PR A OK (135
mMNaCl, 24mMKC], 1.5mMCaCl,, 1mMMgCl,, 1mM
NaHCO,, 0.5 mM NaH,PO,, pH 6.8) % A 72 10% KL< Y
VIRTCHEE L, FSFERBRTREL 28 0 &2 EHLED
MEFIZHWZ,

2. MBUREX

PIRO—EIZ T 7 VIR THEER, T & 7 — )L TEREIZH
K, xa2 2L — bEE (Technovit 7100, Heraeus Kulzer,
Wehrheim, Germany) ‘@ L 72, 1% M4 PV T —-T
FE LU 4um ORMMUI A EA 2R L, e rBEME TRl
LT,

3. FITYUCEERORES LVERL

R~ ) VEE U ZONHIREA OR:, ek, INEERSE 0O M

MOGENEFTND 72012, DITOER, RERKEZ AT,

R, @i, AN AR b Tk
D, RN AR TEABELAVEDEREAL. K@K,
ey O geaRi e (B4 - WK, 1970, EREIEA, 1999)
B X OGO 7 ek O FE 4 fi HUCRC T

AV —=O~v b+ v (Mayer’s Haematoxylin) © 4F
HHEME O A HECICY 5 gl T, Mlfatk
KEDOHEEIZHWE NS, ZARIK1000m/IZ, N7}
FON Vg, AVHKEH) T L02g, W) T LI 3
TNV 50g, VT VRLg, faKko v T —IL50g EER
%, AWTZ LT
LA PV 7 )L — (Toluidine blue) : ~~¥ b+ V[d
ke, MifaRz ek < FrIZRG IS, ZZ-AK100ml i
FLA DY TI—1g, ZAUW g% EME, AT
U Cflif.

7Y 7Y T — (Alcian blue) © FEVERGE 2 B % 5
CGIZHD 5. 3%BEEEAK100mIZ T LY T Y T —1g
3 AN TN

¥ 4% (Giemsa) | IERKF@EDO—DT, xFL VT
JL— (Methylene blue), 7 X —JL7J)L— (Azur blue) ,
I PV (Eosin) OIRAW. TIRS % i,

FEfg A Lt 4 ~ (Acetic orcein) : EOBIEIZINH X 1,
HiRutE b 5\ VIT S E ARG E I N D, 45%EfE 100 m!
BELL, KLY A Vg BVAML TR,

Z & 10 (Sudan TM1) @ HPERBIAIC AR LSRG R@
T3, 70% T4 —)L100mllZ, A& VI 2g % IKIR
%, AHTZ LT

Z & v H B (Sudan black B) © NG, Nelilk, #A
FBE (v z27u— %) #HEEICRaT 5, FE
Pt R,

flil 2 125t L 2z R v~ ) v EEYN A S YL@ T E L
7%, WoMEEE XY Y7L a—)L (benzyl
alcohol) : ZE I N Y VL (benzyl benzoate) =1:2&
(BA-BBW&) #HWEMILL A, &k, BA-BBIRIZK
WRERIDADEWY, FEakOIN % BRENICT 4
J =LK U 721, BA-BBWRIZIRIE L /2.

B 2
1. RV U CEEMOHNER & LS
Fig. 212, USRI (LY), B8 (GVM) , I
fii# (GVBD) B X OW/K (HY) HCH 2900, fHikY)
Frigs K UOFL <) VEE U 72 FZARBAME O B e mlgds
Y. UNEEEC% B0 (Fig. 22) ¥ & OB 48 8 1191
(Fig. 2b) XIMEDRRLREE D DD, NEWHTHEH S
AT & 22y (Fig. 2e, 2f). UNEIERZIAINCIE, o
2 2O %E, ZBO/NE 2 liERAED [ At (Fig.
2a) , BEREIIHUN T, WERIZIIO RIS 5> TEA L,
GV 3B~ & 283 % (Fig. 2b) . BEBIERE %O
GVBDII (Fig. 2¢) TIZIHEERDEIA L WBAKDHEFTIZ LD
IR KT B L L 810, EIMLLTL % (Fig. 2¢). 9
EHY 1 mm BT % 12 38 L 22 IROKR I TR IR id e s @A L
(Fig. 2d) , UNOEMIL & & 512H4r (Fig. 2h).
2. Fvl CEEMOREEEFERILE
10% I~ ) Y CHEERDAEN LI (Fig. 2e, 2f) %Pt
BERIZ T &% ) — LTS, BA-BBIRICIZIET 5 Z & 12
K OMNEE BT 5 Z LB TE D, BemEks M
N D K& 2 BRI HIA§ 5 Z L i3 T&E A2 - 72 (Fig
3a, 3d). MNP OREEY) #3135 728, S FEY @k Y
L 7%, BA-BBIRIZIRIE L, WIS L7z, €O
BORAEBHP@EO LT, FLFEIVOX L VHB
TR L RPN R WL Tz, DITICE 4
FhBIUOX &4 VEBIZK B34 E 2 ilHi< BB-BAEIC
KB BEMLO TIEZE R
A, X AYREUEE W72 Tk
RS
)V % (pH 6.8) © 0.2 M NaH,PO, 68.5m/ &£0.2 M Na,
HPO,31.5m/# AL, AWK TEEE200m/IZF 5.
SOfS A B & Yetai @ ¥ &Y 4taif (Wako, Japan)
%) VIR (pH6.8) TS50f5mR§ 5.
Bf:lg K VAT @ AR AKS0mIZ B Xy b CRERR & 1271
T¥35.
Yeta s K UNEWIL
1. WO A~y VIEE S ZMYER %5 7
V=L ETHOEHRE Yy FEFVWTIELSL
(Fig. 4a) , /34 7L (1530mIE®) I2ARD. L
T, EBRLORF E TOMEEIZET, N1 7LD %
RS HZ LT L DD, N T — T — 4 —
THICHIET 2 (Fig. 4b).
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Ak,

Figure 2. Photomicrographs of histological section (upper, a—d)
and whole oocytes fixed with 10% formalin (lower, e-h) of
the chub mackerel by simple transmitted light. (a) and (e), LY

stage; (b) and (f), GVM stage; (c) and (g), GVBD stage; (d)
and (h); HY oocyte. GV, germinal vesicle; OD, oil droplet.

Bar=500 um.
. ’
b —

Figure 3. Photomicrographs of whole oocytes at LY stage
(upper, a—) and GVM stage (lower, d—f) of the chub mack-
erel by simple transmitted light. (a) and (d), cleared by a mix-
ture of benzyl alcohol and benzyl benzoate (BA :BB solu-
tion). (b) and (e), staind with Giemsa followed by BA : BB
clearing; (c) and (f), stained with Sudan black B followed by
BA:BB clearing. GV, germinal vesicle; OD, oil droplet.
Bar=500 um.

K © 70, 80, 90, 100% L. & / —)L (£ 6 KfH) .

X APGLE L SORSRME A getay (2H).

VeV EEMKEEE (3RERD) .

JlAK © 70, 80, 90, 100% L. & / —JL (4% 3—6IE:[H]) .
B © XY YL 7L 3 =)L (Benzyl alcohol) © ZH
FHEX Y V)L (Benzyl benzoate) =1:2%% (BA-BBX)
(10-3073).

NY VLTI =NEREEFHERY VL, & EICH0

S O

iRz e OAMAET, HEAOEBE L THWENS.

BA-BBWIX T 7 2 F v 7 %129 720, #7 ZHD)f, ¥
Ny M ETHO P, INORBEIZIE AT 7 ZAROEO X
Vy—LaEEMNS (Fig. 4c). REDIEHEIIF T T b

i th

Figure 4. Separation, staining and clearing for formalin-fixed
oocytes of chub mackerel. (a) Each oocytes from small
pieces of formalin-fixed ovary is separated from each other
using forceps or needle. (b) Oocytes are immersed with stain-
ing solution, ethanol and so on, in a vial. Oocytes in a vial
are stirred on a rotator. (c¢) Dehydrated oocytes are moved
into a glass plate with a lid and the extra solution is removed.
The BA : BB solution is mounted using a glass pipette and
oocytes are immersed for 10-30 min to clear cytoplasm. All
procedures are performed at room temperature.

WEETITY, 72, REROINEBST B0, HO

V=L AL CERAREME TS T A h L, BREWD
KWESICET 5,

B. X & VEBYEE & 72 5k

Al

X VEBYEWR C 0% T4 /=)L 100mllZ, A& VHEB
(Sudan black B; Wako, Japan) 37K 0.1g# WAL, 105
IS U CHor s L 72 #, I THmAIL, A
Ui AR < .

Yeta s K UNEWIL
1-2. 1%, LY@ LfE L.

3. AL VHEBYE 24V EBY @R 2H).

4, vk 70% = 2 2 — v (6HEM) . & 12\, 70%
IH ) —LERDELS.

5. BiAK T 70, 80,90, 100% T & J —)L (% 3-6HFR).

6. %ML : BA-BBWE (10-3074).

WTHhOREEIZEWTE, 2T v 7 40O3% THllE

IR ARG QR ERLS BDERH B, /2, 2T 9720

AR EfTDEVGA, 2T v T SOBKTERIHTRT

{EBDT, 27 v 20K AEHESET 3.

3. HERR

FLAYFYEIE TY @k, BA-BBIR CEMHIL L 2290 Tik

%%ﬁﬁﬁ XBBENDE L, ﬁﬁﬁméht(ﬁg%,
3e). Syl IR YL ame i, PRy & b BisR

32 PBRE 50, WIS MR ITRGE AL Lzt
SORE I N, O AR bz, 72, I

TERIN (Fig. 3b) CALREEIHIIN (Fig. 3e) DWW FhIZHBW

T, ThThERBBIER S h-,

28 BBRETETY @Y%, BA-BBIE CTEML L 2200
i,%@_*@éhtﬁﬁwﬁ BRI h, —, F
WYY@ & i U ClERO IR ARHII T, B Zo ek

Eﬂm Shzh -7 (Fig 3c, 3f).
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zZ =
10% K<) Y CREEL, FSFEMERTRAEL 2733
DINREFEA A & 738 L 72901% , BA-BBIR (N YL 7L
T—)L D REBFBANY VI =1:2) IZEETEIEICLD
BHITEWE T2 Z LN T&E 7. BA-BBIL, JIHDJH
PFRITHIR L TIMEIEEALEEHICT 5720, BEFET
PNEE D Z A THO IO BIEIZH WS N5 WA TH 5
(Dent and Klymkowsky, 1989; Gard and Kropf, 1993) .
BA-BBENDIREIZ K 2 3ZHLO A TIIM 4 & DMl
INHEEPI DG TE W28, W DD OPEEIZ K 5
CaRA AR, FLAPGRED 5N H V EBREIZK
DAEAPHIBC G S N7z, 49 BUEId e R i BT
AOF@EE LT s —RICHW S I, iFIEI S %
BRI, RUWEE Y Y 2 @ICg 5. FLAFRE L i
L7z, B L 72~ 3 DI Tid, Bdh RO fkais gy
F o> T BEAHBICEE XN (Fig. 3b, 3e), BOYLEGEL
ELTHEHLTWD ZEDMERE SN, £, HOREADTE
AL OMER G MERTE (Fig. 3b, 3e), MBI TIX,
Bl 5 T —D K& iR < h iz,

A VBBIZEEND 7V ERIT, BAREA,ONRENET,

AR B A ARG @A 1T S5 . AWFZET, BRI
g~y oK, )V UIREEZ 7 4 v TlF
BORRE _ERICK DB SN BEEN 7 JEaFRIZ K DG
Bzt THA5 (Fig 3¢, 3f). —H., A&V HBY
BETIEE 2P REIC R, RS EkiEEZRE S s b -
7z, WHERDFIF 2NHE Lz , FRCEBEIINTIX, vV
oy PRETIHZE,» L THEONE Z Gl 20 EA D

5. IHETH2MERDZLE S 25 h o 2HEIIATH 5208,

2[NS H 7 BERBER T &% 7 — VKD E» & L g,
—MRICHIBEN OB R 2 HIGE LT X Y @ aiT 555
&, BB 2P < =0 sk 2 F 0T 254558 %

VL BLED K ST, BRMERO RGO RHEISE N H B 78,

BB-BAWIZIEIZ L 5L #1752 & T, ¥4 ¥5Ed
Znid2x VEBREIZKD, MUK RS2 Z ek
<, ZOFEDIKEE, T &5 whole mount FEAR DI
KOBPHERTE A ZERHS NI 572, 72720, GtH
12K BINRED > 7 F L %2 1IN TIOR3 G % 5
2, L YIHO RS IR EIN N 5 VEDE-—/Y y
FNIZHWT, 4 DOHIIDISEDZEIC & O A E) % Fllb
LTWABIIERHIR L T WINARIET 2[R S 5 .
L7e2>T, BEIOZ S PIHIC & U083y » FEIIE
DREERNG ORI T 245 E, ETHLERH 5.
AR THFE L 2 F I~ ) v [HEIRSFEARDFE I i %
W3 ZeT, vH /N TREBEIINAEZ IR T 5
koot Tubb, KBEEHIHINE & Ok E R &

LT, Ny FREINBDIERE LG BATE S X512 E550DT,

W AKIN % & DA HBLRE ) & IR R & O3 i /e
HENg, K0Z DKLy FREEINBIRT DX 5 & 7«

% . WROKIRERHIAT & IR O ¢ M O [BiEIL, DEPM % jié
FH U 7= Moyl ptt 1 8 2 F 4 9 ¥ Engraulis encrasicolus T %
WESNTHD, 22:004 5 6:00 DI F EAETHIE S h
72l TIRBAINE L DL DIEFELHEENTHEWV
(Palomera and Pertierra, 1993). AEHH{LIEL < B LISt
NRRRIIC G I TE UL, SHEROBETHRLYY
VIEE U 7RI A E ST E A K5Ik D,
DEPM IZ & % S EHE DR LICHEN 2 Z & A HITE
Ehs.

ARWFF TS 720, i, ez 3k L 7.
PESHIII R ChH UL E S THRHICATTE,
BFNEA B, FrEpE 2N & L A RUEICE N 7.
A=) VIR G, G L, BI% T 5 £ THH
ERNBET LN, WRADOATHELZ L, Z2ROEAEZ—
JEICHD A B Z &, MRV IEAR DO ERZ UIZYND S
27 =PRI E S Ll RN, BRSNS
DEEZOND. vHNDFIL ) VEEIND B TOEME
THDHDT, FRICKDBIRGOMFEE AR LD LA
bhz, MEMETIOHT 254, ZORMICA - 725412
ST 20D A S .

i

AR EITIICH =0, HeOBRAEBL Tn27F0n
AL, (OB U KRB 22 2eRe) 1%
SBILHLU LTS, &k, KOk, FlEAmsed s
Bh4 3680772 (B) (20380113) #6 K U RMAKEA RIS
vy MR SO Tl - R OS] 12 &
DL 7=,

51 Rk
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