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Mantle Ultrastructure of the Spiny Top Shell, Batillus cornutus
(Gastropoda: Turbinidae)
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ABSTRACT

The histochemical characteristics and ultrastructure of the mantle in the spiny top shell,
Batiflus cornutus were described using light and electron microscopy. The simple epidermal lay-
er wrapped on the top and bottom of the centrally located connective tissue, And then the
epidermal layer were divided into the outer epidermal layer near a shell and the inner epi-
dermal layer closed to the visceral mass, The connective tissue layer was composed of the
collagen fiber muscularfiber bundle and hemolymph sinus, Mucous cells in the apical mantle
contained acid and neutral mucopolysaccaride, and acidic carboxylated mucopolysaccaride in
the mid and marginal mantle. The mantle thickness, epidermal layer thickness and hemolymph
sinus area displayed a trend of reduction from the marginal zone to the apical zone, From
TEM observation, it was possible to distinguish epithelium, ciliated cell, absorptive cell and se-
cretory cell in the epidermal layer, The epithelia were columnar and the nucleus was elliptical,
The free surface were covered with microvilli, The lateral membranes of epithelium was con-
nected with neighboring cells by the zonular occludens, zonular adherens and membrane
interdigitation, Ciliated cell on free surface had cilia and microvill, and numerous mitochondria
in the apical cytoplasm. In the epidermal layer, it observed 2 type cells having absorptive
function. The absorptive cells were columnar in shape, and contained microvilli, pinocytotic
vesicles, mitochondria and lysosomes of various electron density, Secretory cells can be divided
into four types (A, B, C, D) depending on the cell shape and characteristics of secretory
granules. These cells were unicellular glands and had similar characteristics to previously re-
ported on the mantle of the gastropod and bivalves,

Keywords: Batillus cornutus, Mantle, Histochemical analysis, Ultrastructure,

_41_



22} (Batillus comutus) 2|58te| o|Ml7=

M £

O

EE579 592 dZde 4Fo dAsi, WA
= 32 9o, #dZHE JH7 ARlEEoA HlZo] ot
A5 dig dxd HEo|FelEtd, FUe oy
Aol A2 g W&t ZNFARA A=
= AF Z|FAY WG ZidAe ALdFH FAl

B Z13AE ojalFow B3I 7|FES 3t
(Neff, 1972a, b; Bubel, 1984; Morrison, 1993;
Voltzow, 1994).

5557 HRAle o5 A% dTe Helisoma
duryi eudiscus®] &|5% ¥ (Kapur and Gibson,
1968), EEF 22%9 4H3EA FEujd o A7
(Thompson, 1969), AAFE 5% 7F3AeEle A
st} YEYsHA w¥lnl (Stasek and McWilliams, 1973),
Paludina wvivipara®] %9 EujMd ozt A
(Ottaviani, 1978) 131 BZ7F o5ute] A=A 4
B3 olM 722 AF (Bairati er al, 2001) o] ¢l
=3

aekE (Badllus)ol &3t 557+ "H3Y, U=
% thAg T2 diFetez Ry dusigtel] AA F
HASHA B¥d2 o} (Yoo, 1988). A8} (Batillus
cormnutus)= = AFALY F3 FHRA Y, UE 9
GHa| e 28a T 33|t Al Fow ¢
gugtdlM e dEF 4 Fa3 Ae4Ad ESRE
Al Ao RE v FAad A ot

97 3F €2 A EE dFE T &
gte] 2Ruhs J|AEl O E EEF 9 o|wgFe
sjsuts vmstnst g

R

B ATl A8 A (Batillus cornutus)e 2005
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d 6 AghdE 45 ANE ExE AgelM o)
Holl s AFE 3 60.0~69.9 me] RS,
ztzke] FAe SAYAL AES F d4-E AA 2
AHste] RS ARR FHE, PRAARREE U
o] ZAFEL AFstArt (Figs. 1, A and B).

Fatgu] 3 BEAZL AEE Bouin's solutiondl]
ABAI 23T F paraffin AHHOE 54 4~6 um
o] A&HHE AFsle] Mayer's hematoxylind 0.5%
eosin (H-E) H|2GA Masson FHA periodic
acid-Schiff's solution (PAS) %Whg-, alcian blue and
periodic acid-Schiff's solution (AB-PAS, pH 2.5) ®}
S, alcian blue (pH 1.0) ¥hg 28]l aldehyde
fuchsin and alcian blue (AF-AB) ¥Fg-& 2I1X]3}9ic}.
FAAEn 7 (TEM) ZFARE AL 25% gluta-
raldehyde (phosphate buffer, pH 7.5) §do2 A
AP o™ 1% osmium tetroxide (OsO4)ZE 4T 9
A 2A7F B9t 3 343 ttE 0.1 M phosphate
buffer® A|&3t1L ethanol® YAE &3l Eois}
Att. 283l semithin section ¥ 57 70 m¥ ul-
trathin section& uranyl acetate®} lead citrate £
0g o]ZgMslod TEM (EM-1200EX II, JEOL)S.&
w23} gt

2HEE =3t g F FAgAEY 43
3l FAL Pantone® Formula Guide (Pantone
Inc, USA)E 7|EL2E sled, vhgANZ42 ()
Pantone® Formula Guide?] {73 E EAEYL)
SRR R] (IMT, Visus, USA)E o]43}o] Aul:=
o] F719 BT, FAMR WAL AFss At

4 1

zete) dFTe AR, IR, AR U
ol Mgke W, Sifuke Reje] TAe] el 2
F2AFL AFol Yotz BHRT Yt P2Y
o, A4S W J8A F< ¥t gis iR
9% (inner epidermal layer)#} sz} Zo] ¢ Aly]
% (outer epidermal layer)o. 2 JF-EHT}, AvF9
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o Eee AxAFe FE 2AAN =3I 24
Sohdte FARo], YT F  (hemolymph sinus)o]
werskal gl (Fig. 1C).

_/}_a_ _Q] ul_,] ALJ] -} O & /ﬂuﬂﬂ]&
o Aedze el st 91—‘%@% Julze) T
Ay YWEAu S0l I 24~26 m@Ped, F7HE7E
26 m2 Y FAT, ARATEL AARNE 3
T 39 um, FIHFOME 38w, 7P‘J?~Hl-rw4 of| A
31 mE Z=AT (Fig. 4).

HANEEL H-E G2 (Figs. 2A, 3A)3 Masson
Ao e Fxde R et (Figs. 2B, 3B).
7t R ¥ gu ol R¥Este HAAMEEL PAS ¥
SollA B2 (2430)& YERAE. AR i Hd
Zo] BY¥3e HIAMIEEL AB-PAS (pH 25) k2
olxl HAl F&A (243c)3 FEA (2790) 02 W53}
= A 2 FA4 AU RE Taekar Ao 244
Fo] A3 Atolo HXlsh= BREASAE & U
g 3z Fo] EAste v G2 vlefsH
AZ =9} (Figs. 2B, 3B).

5 FHE-o] RS E¥se HYAES
2 AB-PAS (pH 2.5) w¥b3 4d¥, FEA (2790)L
s

S5 M Addges shgsln ey (Fig

-

{o

Korean J, Malacol, 24(1): 41-50, 2008

10

Fig. 1. Morphology and mantle of the spiny top shell,
Batillus cornutus, A Outer morphology and morpho-
metric characters of the shell, B: Morphology and sam-
pled zone of the mantle, C: Showing the hemolymph
sinus (Hs) in connective tissue (Ct) covered with inner
(Iel) and outer epidermal layer (Oel), Masson trichrome
stain, A, apical zone;, AD, aperture diameter; B, mid
zone, C, marginal zone; Elt, epidermal layer thickness;
F, footi G, gonads Iel, inner epidermal layer; Ma, man-
tle; OD, opercular diameter; Op, operculum; QOel, outer
epidermal layer; SH, shell height: SW, shell width,

(] som o [¥]

Fig. 2. Histological and histochemical feature in the outer epidermal layer of the spiny top shell, Batdlus comutus, A: Apical

zone, Section showing the vacuolar mucous cells (Mc),

H-E stain, B! Apical zone. Section showing the hemolymph sinus

(Hs) in connective tissue (Ct), Masson's trichrome stain., C: Apical zone. Section showing the mucous cell of Schiff's solution

positive, PAS reaction, ID: Mid zone. Section showing the mucous cells of alcian blue positive in epidermal layer (ED,

AB-PAS (pH 2.3) reaction, E: Mid zone, Section showing the mucous cell of alcian blue positive. Alcian blue (pH 1.0)

reaction, F: Mid zone. Section showing the mucous cells of alciun blue positive. AF-AB reaction. E: epithelium,
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Fig. 3. Histological and histochemical feature in the inner epidermal layer of the spiny top shell, Batillus cornutus. A: Mid zone.

Section showing the vacuolar mucous cells (Mc), H-E stain. B: Apical zone. Section showing the hemolymph sinus (Hs)

with hemocyte (Hc) in connective tissue (Ct). Masson's trichrome stain, C: Mid zone. Section showing the mucous cell of
Schiff's solution positive, PAS reaction. D: Mid zone. Section showing the mucous cells of alcian blue (pH 2.5) and Schiff's

solution positive in epidermal layer (El). AB-PAS (pH 2.5) reaction. E: Marginal zone. Section showing the mucous cells of

alcian blue positive, Alcian blue (pH 1.0) reaction, F: Mid zone. Section showing the mucous cells of alcian blue positive.

AF-AB reaction, E: epithelium.

2D), AB (pH 1.0) ¥Fg-3} AF-AB wh3-o|A] alcian
blued] WHg3slo] FEA (283¢c, 2985c)0.2 YER}E=
v|3sl A AAGES ZHRAL AT (Fig. 2F).
R Azl EXste AMEE RAFEF vlE
BExACI @A Jelgdon PAS ¥h3-3 AB-PAS
(pH 2.5) ¥h3-& AXg A¥, B2 (24303 FE2
A (2727¢)& JERY AL (Figs. 3C, D), AF-AB vF-g-oj
ME FEA (29950) 0.8 whg-3tge} (Fig. 3F).

ol Fut 7P A e Ro] RS LS HAA
¥E2 AB-PAS (pH 25) ¥hg ¥, FE24 (2790) 2
2 ¥kgsllon, AB (pH 1.0) ¥HgoNE A FE
A (279c) 0.2 vEeRt 833l A AAHES 7HA
I Y-S ¢ F ARG WRAAHFAME JA| H|3
3l 73AbAd HoAliol #EEQY (Fig, 3E).

AgzAZNA Pz Fo dEAEE LA
BEAM HFARANE BokE o, AAF M= 14%,
SHEAXNE 11.5%, 7PFFAIE R 58%2 =
ALY (Fig. 5).

oJFut AulZe] HAAFE H|ELE YHAATFdAE=
o} 20%% HHAER & Xolx ATk oA, oA
HZol HAME EBEIHEL AR FFM=

B Outer epidermal layer
Elinner epidermal layer

20

Thickness ( um)

10

Apical Mid Marginal
Mantle

Fig. 4. Epidermal layer thickness in the mantle of the spiny
top shell, Batillus cornutus, Vertical bar: SD,

18
16
14
12
10

Area (%)

[ TR TR N+ I =«

Apical Mid Marginal

Mantle

Fig. 5. Hemolymph sinus area in the mantle of the spiny
top shell, Batillus cornutus. Vertical bar: SD,
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B Outer epidermal layer
El Inner epidermal layer

Apical Md Marginal
Mantle

Fig. 6. Mucous cell area in the mantle of the spiny top
shell, Batillus cornutus, Vestical bar: SD,

°F 13%= fFAPERoH 7PAME R AAE oF 3.5%FE
S ekt (Fig. 6). FAAAEwE #& 283,
QB Aty RHody oiik o)l QAN F
2 4599 AYNESH dF EH[AXESo] E¥3)

Il 012)11

_!,'L

el & 7HAY, ARdolE 2ol 3 um Wjele
oAl g REo] e o] 9t (Fig. 7A). ZFAX A}
ololl= B (zonular occludens), #HA (zonular
adherens)?}  FAAAIHEZ  (membrane  inter-
digitation)2 AZAE o] U} (Fig. 7B). o|&Y 9%
2 A FddAe vy ZEATE ARAXET EA5Y
o HAEAEE AR AR} WAMEEE 7hAH,
AEZL] ARdE oo mEZEgolE 7HX 1 9
At (Fig. 70).

B E FE71%E vUEhlle F FF9 Mx
7V FEEQLr 1 F 3 kA= Dark cell2A] o &
FHAEES B diHeE MxdAd o HAay
57 =34 ol MR HE gHYFoz HALE
7F =2 FElE A0S 7R, AR AfHee vlA
Rl Tds 9ot (Fig. 8A). ¥ wAl§=I]
AEEE MEAL TIARAME SAXE (pinocytotic
vesicle)go] #Z=HU o & 9Fo MEHd W
23 v vEECgolEo] F¥ska At (Fig.
8B). &£ & JFTAIEE Zol ¢F 14 me €FY A
X2A MEHS AEEE e Holch AL €
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Fig, 7. Ultrastructure of the mantle epidermal layer of the

spiny top shell, Batillus cormutus, A: Section showing
the long columnar epithelia in the epidermal layer. B:
Intercellular junction by zonular occludens (Zo) and
zonular adherens (Za), C: Section showing the cilia (C)
and mitochondria (Mt) of ciliated cell, Bm, basal mem-
brane: Mf, microfilament; Mi, membrane interdigitation;

Mv, microvillii N, nucleus,

Ay == Ao 2 Mo F4 shubo &Asi,
Aol Afdde vMgRES] W] AUt (Fig.
8C). ol AMxY AFEHAE Dark cell}h wzt7}A]
2 ded vEZ=gol ¥ SAXEN A4 th4e
AAE=rE ofdt K280l AFEHYY  (Fig.
8D).

oFTtolX e Moy e, Eujdyge] Feo} A=}
Hx agia #HjFdge] FANE 59 EFd ot
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22} (Batilus comutus) 2|58te] DM =

Fig. 8. Ultrastructure of the absorptive cells in the mantle epidermal layer of the spiny top shell, Batillus cornutus. A: Section
showing the cytoplasm of high electron density and microvilli (Mv) in the Dark cell. B: Pinocytotic vesicles (Pv) and mi-
tochondria (Mt) on apical cytoplasm of Dark cell. C: Section showing the absorptive cell of simple columnar, D: Pinocytotic
vesicles and lysosomes (Ly) of the absorptive cell. Bm, basal membrane; N, nucleus; No, nucleolus,

AU wa Bulagel Fest FastA gon,
pulRPEe Aaae B4R olfold AT (Fig
on). oI5 AEY 7ARE AAYE} B BT
o 83t BAA EARL Yo, A¥ Fel=A
B0 ¥ YA (Fig. 9B). BY Rl HES9
e 277k A% 500 m el2A 2ure
A, AAYEE M B BIAEE Jed A3

o (Fig. 90), olge] AXAel: & Wud =

_g\_f;q].g-o] B ¥3}a 9} (Fig. 9D). C&H EM|AE
= A% FHAE vE AAETE A & 99
o EulatdE 7HAA glew, FHlFEHE Alolda
o 2827 AHEo] AT (Fig. 9E). D¥ +
M E= AHEY AERA oL AAURT thY
gt EH|A YA FxAFe] 2uHFEE A, JAR
= o< HAEESe & 7R AT (Fig. 9F),

Fig. 9. Ultrastructure of secretory cells in the mantle epi-

dermal layer of the spiny top shell, Batillus cornutus,

A: Type A secretory cell with secretory granules (8g) of

low electron density. B: Nucleus (N) and developed _
Golgi complex (Gc¢) at the basal cytoplasm in the type al ,él-
A secretory cell. C: Type B secretory cell with secretory

granules of high electron density, D: Well-developed

rough endoplasmic reticula (tER) in the type B secre- "BEF o3l L dAAFEL IFAET G
tory cell, E: Type C secretory cell with glycogen gran- 7 JEmom A E]-E-E]], zte A3)slE v EA
ules (Gg) between the secretory granules. F: Type D i _— o

secretory cell that have various secretory granules. N, FZEo|tt, olo wh] YT AHEA FXEZA
nucleus; Sgm, secretory granule membrane. A= I Qo] =9l 3 Z9o ME=o0 ok o

gzAzo o) A=Y, AMFe TG FH
L‘“ ST (A B, C, D),] —r'ﬂl/'ﬂ]E‘—‘ F-H35} 9;& }ﬂl 7]-7(] A—]]gf; 2= )J—_;];ﬂ]g é_];_ ‘“E )q}‘.“ olq_

= o]
T AA
ohoAY ERAET TP ol w3shs AREEM oge TzE 455, BYTE, FIUFESR KA
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(Hyman, 1967; Bubel, 1984; Fretter and Graham,
1994).

BEFAN 5T Tzel /|EAY AdE ERT
of Aol FAIAIEE, (Hyman, 1967; Kapur and
Gibson, 1968; Stasek and McWilliams, 1973;
Fretter and Graham, 1994; Otludil er al, 2004),
Arion rufus¢} o] #HZE 7HAA] e oFHE T
29} 74 glo1N HZHE AL BERS FHolr)
9t} (Bairati er al, 2001).

2 o7 sk zehel gmute 2eje] Arglel 7}
26 ARzAZL AuZol ol AT Y= T
24 ANFES WR 7184 & o Y= R
W23 izt Hg AT gle drAvBes AN
o] 7|®HoF Haliotis tuberculata (Fleury et al,
20098 HES e BEF) gFud U@ 72

2
W 2

g, BE5F AFTY ojER Z[EFHY x3F5HA
TAL AAFEY & U F8% FRHL o]vjsF
o] Wlslil (Veneridae)o| &8V Mercenaria merce-
naria (Neff, 1972a; b)¢} W& (Gomphina vener-
iformis) (Lee et al, 2007), XFZI|F (Pteriidae)o]|
&38}= Pinctada mazatlanica (Eble, 2001) 18jal &
ZW (Arcidae)®] A% (Tegillarca granosa) (Ma
and Lee, 2003)9AM % HiEil v},

BZF9 ojufuiRe sFute s|RHoz v
dRAToE FEHY o= AHdA {FARHARL
o|Futol ejol T 1elal ol AuSy AYxF
FoAA FRAMAEY FRe vAlTEE S o o
g} oekdlt} (Kawaguti and lkemoto, 1962a, b;
Bubel, 1973; Saleuddin, 1974; Morrison, 1993).

olEg FRMEL FxH Aol olF ME 33}
A EAZ Jehdln, 29 ol AuFe] T}
OE A2 BZo Fnjggda d#EEY (Thompson,
1969). oiFute] B3 Fxe F9d wg t=2d,
frdlobd (Pulmonate)o] &FZHE T FQ3 7
Boz 43 U Bart 2T A% o5 AEELS
) o BaE QAT £ SEe A3 Y
(Purchon, 1968; Luchtel and Deyrup-Olsen, 2001).

Yonge (1948)F= 11o|x|& (Palaeoheterodonta), A

o,

Korean J. Malacol. 24(1): 41-50, 2008

33} (Unionidae)oll &3} Anodonta®] FHE A
Hiog FRsloy olge FAAMNXEY RHNEE X
astgo. a8lal YAESE (Archaeogastropoda),
AZYZN3  (Patellidae)oll <38} Acmaea (Fretter
and Graham, 1994)9} ®|aF3 (Calyptraeidae)
Crepidula®}  Calyptraca 1831 Collisella
scabra (Lindberg and Dwyer, 1983) 2J%uto] Aly]
FollM AFH AuAREe HAAEEC] RIHUG.

WXL olat (Crassostrea virginica)®] 735 549
A AYEVAZEEY EXAEI B3 4R
Al wdo] uekstA|nt, RGN FdA e 4
2A¥et vAgRE7E & dgEo] itk (Morrison,
1993). thE 59 AuFe FA= dzt 7R R
AN ZAAREZE ZFLE HAY FAsAAN, Z4R9
RuFe] FAE 7HEAEe RN SRY ke
H, 4359 yWHAdeSe FAe= 7PgAE e Ry
yZHo} gk} (Lee er al, 2007).

B goM &gt 2Rute AyE: FA A 4F
oA Z1FA B2 Z4E FAHHLY, RS
Hoh RE Sl da FARY. el 257
A FE FAASL e AlXT @59 459 AE,
ARAXE, FAE 28] Y F/e BAEI &
Z=EA=Y, FHAEE F999 dHgle] RS
o IF-H3HA e

E&7e olvjslFol oFe AYEHE B3t
7 el Azt AHAFP A dofsh=dH], HErle
< FE YRS ot o]Fo|An, sz} AL
F2 g Sl osiA $PErt (Kawaguti and
Ikemoto, 1962a, b; Bubel, 1973; Saleuddin, 1974;
Morrison, 1993).

Fo gu3e TANE Fa AEZ sHed
A MAEe FHe} Euigale] Bye F3 2o
oo} o4 e AeE Huslu Qo dRuy A4
ges Mol del styre vie oA, £
mucopolysaccharide®} glycoprotein 18]i carbo-
hydrate® FA4 ¥ (Prezant, 1981).

AR AAHE Hee PuAEse U8
(Basommatophora), Fo}l2]E€ o]} (Planorbidae)

off &3} Helisoma duryi eudiscus®} Planorbarius

Sat
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&8} (Batilus comutus) 2)58He| O|M|T7=

corneus®] A FQ83 HFE st} (Kapur
and Gibson, 1968; Otludil er al, 2004), 223l &
g3fo]3} (Lymnaeidae)e] 73-9-o EuldE HAL 9%
glo] §3FLo 7|d3l=H] (Timmermans, 1969),
B2g9o|o) £33 Galba wuncatula® MAA|EE
HAME Fe2 EAste] izt A FAdol Fofst=
Ro g FAHEYUY (Cengiz er al, 2005).

olufs]HF J1ed AFHEA (Mytius edulis)@}
Lamellidans marginalis®] 2159ollA BH|EH:E ex-
trapallial cavityt]¢] Ad-e ojv|=il ohild JFr}
g5, 714 AR 9 oliEek T weieT,
o|2]3t ARL FHZ3 A AHo| 9} (Wilbur and
Saleuddin, 1983). ¥ A7 23, 4w ¢F9e Z7HA
B 4G ¥ste HAMESS 4 2 A 4
AGIFFE TRt dglen, FHF4 AR Y
A Fe BEshe AYHMEES v|3st A B
oA JAJE-S et AR ey

Aukzlo g eJEMW|A (exocrine gland)& TFAMXE
o o wel GAEAF ARLHOE FEEHY,
"ol mjel AEH)A (holocrine gland)3} —‘?—-—‘?‘~—‘?‘—H]

P

A (merocrine gland)22 & F Ut} (Kurosumi

ol

et al, 1984). ole} L& J|Fog B u| Fabulina
nitidula (Kawaguti and Tkemoto, 1962a), Musculus
senhousia (Kawaguti and Ikemoto, 1962b),
Mercenaria mercenaria (Neff, 1972a), ZFHZH],

Crassostrea edulis, Nucula sulcata (Bubel, 1973),
WA JolZ (Morrison, 1993), A2 (Ma and Lee,
2003)3} )& (Lee ef al, 2007)o|x4] Hig Hu|Ax¥
& 2% gAEAdogd. 1ex AEA AX
2717} BulUZ (umen)ollx] TAEZR] Q= Ho =2
Ho} BRuE¥IMo7 AU} AT Lyonsiidaes
&3l Lyonsia®t Entodesma®] 5% 71gARE] oA
= A EA S0l #EE YUY (Prezant, 1981), ¥ A+
43, A2t FERAE ME e, Ev|FHEHe ¥
Ash AARE 22 FUHPY FAYE F9 53
o wet vl £F (A, B, C, D)9 RujANxE 75

& e, olse BF BHMEHoE FAH| Y
B30 BZFo olujiFe SFTelN By HAl

E¥EF AR 5438 2o

2 o

A8} (Batillus cornurus) 1599 ZA3)3H4 EA]
L O|NFZRE et E *r-‘—}’qx}‘:ﬂ_“]%’o 0]-8-3}
of ZlAett. Awtel ¢jfde F
o] fotdE BRI e :llzﬂ-?—uil e
"Hzc} 7]3"]'74] g ot v WRAAEEH s &

Z= A}

1—

oﬂ Z] ol ;q] I=e H]I!?}EZ} Z3ALA _,] I:h;,]__- A
HAAQEES Thete Aoz veydt, oFue T4,
Wrizel B, ddzEe wae ARRAM AR
B2 24E wolA: Fe B —ra—}ﬂz}?ﬂﬂl?ﬂ
oz BasYe U 9%
=]

sto] HulEe GEos 9%
3 A, ARAT, FIAE, Vﬂf-f_i :ll’“ﬂ

o] gidct. 5T AVAXELS 4F g o
< 7HAH, Al leil%ﬂﬁol mgﬂcﬂ 9l 2l
. RAYAE Alolele HAHw, Aol SR E
AZd=o] AT ARAEE AFHe] AR v
ASEE 7140, AxAe R th4e vEZS
glo}g 7HA 1 gt *Mzoﬂﬂ‘“ Er71%E 7HA
T 5 R Axvt #EEHAT olE2 dF3e

o A§E SA4AY uvEEZcglol 123 AxUET} o}
03:61 LHAAEL T3 AU}, A8 dETA
vl 25 (A, B, C, D)9 BuAXE 7FEE 5 9l

HU-Q.IEL'

R, ol-g-:% 25 A EHdoz 39lEo] tjiEe)
BZFo oludiRe 9Ruelr Hu® HAEEHR
At 538 B
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