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Functional Anatomy of the Musculature and Innervation of the Neck and Thorax in the
Cricket, Gryllus bimaculatus. NAOHIRO FURUKAWA, KENJI TOMIOKA AND TSUNEO
YAaMAGUCHI (Department of Biology, Faculty of Science, Okayama University, Okayama

700, Japan)

ABSTRACT One hundred and six pairs of muscles are found within the neck and thorax
of the cricket, Gryllus bimaculatus, and their general arrangements show a close similarity
to those described for G. domesticus (Voss, 1904/5), G. assimilis (DuPorte, 1920) and
G. campestris (Kutsch, 1969), three other species of crickets. Possible functions of 38
pairs of muscles relating to the head, wing and leg movements are deduced from mor-
phological and electrophysiological evidence. The majority of nerve fibers innervating
the muscles in any one segment are derived from the ganglion of the neighboring segment,
the muscles of each segment thus having a plurisegmental innervation. (Zool. Mag. 92:

371-385, 1983)
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The musculature in the right half of the neck and thorax. Median section, viewed

from the inside following the removal of the left side. The muscles, 89b and 118b
drawn in broken lines are located in the laterals of the muscles, 89a and 118a, re-
spectively. The middle part of the muscles. 81a,b, 112a and b are omitted to show
the attachments of other muscles, The broken Imes “a’” and “b” indicate the level of
horizontal sections shown in Fig. 3. CS, cervical sclerlte Cx1, Cx2 and Cx3, first,
second and third coxae; EP, episternum; H head; Msn, mesonotum Mtn, metanotum
NM, neck membrane; Phl and Ph2, first and second phragmata Pn, Pronotum PoR,

postocc ipital ridge.

BREERMICa SV b ptad 3l Eick->T, %
DEFTEBEZEBH LI, RBFIEIROED TH 5,
(REEA 2 THEE LB, R LEHET S
MERETE BT R DU HRETEE THET
POERRMENE TOMRERE LT Z, Q7Y
VET2OD0FS - vty o BBO—HD T —
WITHEEEIRIR A, D7 - ic15%E Lo~
FABAERBIIL, TRV VEBLELTRBLES &
T ARMEROHETEE/L o v bR DI, o
MERTAPERRPICR T, BEXEZDE A
BES (K5 °C)ic 8~12 BB 5, #kic, 42
EERLT V2= 6% 1~2%, BT LIERES
mRhicE S Lictk, EEEEK TREIRA L,
0L F VTN —LTEET D, @ik, HH,
HALTRET 3,

BROBEEMREITE B4 DHAOBEEL, B

BEESHET A itk D, Thudsybgit
H5VRRARFICE I 5HAD RIS EH IEE
©, Kk, THRICETAIBESNCELFRTEL
itE& > THNI,

BLAEB B LKA R THREER, Haiics
FIIAERETBIERREST, BD0IIREDORB
B iciy-> TUIMT A Ltk » TEH L ABHAIC,
BB OFEER (HE, 100 4m) 28EML, BF
HHIEEE (Nihon Koden, MSE-3R) » 5 D4
BB SVZETAI V=42 L TEEBT A EIC
JZf)Tf?f')f:o

BB AL CBRNEHEFET 288K,
TEHYIDIERI AT & 5 ICTHBEE & pilEE &
AEBBICI0T7 =y a7y s 2 TESEEL,
ROTZDLBEABYOERIAEICEELSiIcK
RFEIEEL %, BWHABERICYRLTHE

NI | -El ectronic Library Service



The Zool ogi cal Society of Japan

79k ataXOHHA « SR 373

Fig. 2.

The outer musculature in the right half of the neck and thorax visible following

the removal of muscles shown in Fig. 1. Median section viewed from the inside. The
small muscle, 64x drawn in a broken line is located in the lateral of the muscles,
68c and 71d2. The broken lines “a’> and “b’’ indicate the level of horizontal sections
shown in Fig. 3. Ba, basalare; PIR2 and PIR3, second and third pleural ridges; Sa,
subalare; St1 and St2, first and second stigmata. For other abbreviations, see Fig. 1.
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Fig. 3. The musculature in the right half of the neck and thorax. Horizontal sections
at two different levels, viewed from above. (a) horizontal section at the level cor-
responding to broken line “a” in Figs. 1 and 2. (b) horizontal section at the level
corresponding to broken line “b” in Figs. 1 and 2. The circles drawn in broken lines
indicate the coxae (Cx1 — Cx3). PlA1, PIA2 and P1A3, first, second and third pleural
arms; PIR1, first pleural ridge; SA1, first sternal apophysis. For other abbreviations,

see Figs. 1 and 2.
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S20RENCH I CTETT AHEH TH B, ElB L
UK FEATOMRFEOE R & LTEH<,

54a BAM LIAMER A ELE/NIBNTS 3,
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Dorsal view of the ventral musculature of the thorax. The anterior parts of the

muscles, 60a,b and 61 are omitted to show other muscles. SA2 and SA3, second and
third sternal apophyses; Spnl and Spn2, external pits of first and second spinae.

For other abbreviations, see Figs. 1, 2 and 3.
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Table 1 (1) Comparison between muscles of four species of crickets

HIE - EFER - LhOtEE

Muscle number Function
Author Voss DuPorte Kutsch Present work
(1904/5) (1920) (1989)
Species Gryllus Gryllus Gryllus Gryllus
domesticus assimilis campestris  bimaculatus
0.dlm1 4 48
dim?2 4 49 49 Rotator of head
dvmy 9 50 Rotator of head
dvmf 10 51 Rotator of head.
ism2 8 52 Rotator of head
ism 7 53 Rotator of head
dvmé 11 54a
vim?2 13 54b1
vim3 3 54b2
vim4,5 2,1 5ba,b
I.dim1a XIX 56
0.vimba 5 57a Rotator of head
idvmm1 2 6 57b Rotator of head
dvmo 12 57¢
I.dlm3ab 20,19 58a,b 58a,b
ism 21 59 59
vim4+5 16 60a
vim6 17 60b
vim7 18 61
Zm XXIX 61x
dvmil 22 62
dvm2 23 63 Remotor of coxa
pm6 24,24a 64a.b Abductor of coxa
pmil2 XXVIII 64x
dvm7 - 65a,b Remotor of coxa
stm — 65x1
— — 65x2
— — 65x3
bm1 28 —
bm?2 29 66a
bm3 30 66b
bm?7 31 67
pmb 27 68a Promotor of coxa
pm4 26 68b,c Promotor of coxa
pmeé6a 25b 71b1 Depressor of trochanter
dvm8 25d 71b2 Depressor of trochanter
bm4 25c,e 71c
pmda 25 71d1 Depressor of trochanter
dvmb 25a 71d2 Depressor of trochanter

blank in the column, not available; — absent
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Table 1 (2) Comparison between muscles of four species of crickets

Muscle number Function
Author Voss DuPorte Kutsch Present work
(1904/5) (1920) (1969)
Species Gryllus Gryllus Gryllus Grylius
domesticus assimilis campestris  bimaculatus
I1.dim1,2 35,36 81a,b 81la,b
dim3 4 XXXVI 82 82
dvi7 45 83 83
pm9 49 85a 8ba
pm10,11 47 85b 85b
pml1213 48 85¢ 85¢
zm LI 86 86
I.vim2 14,14a 87a
vim3 15 87b
vim1 XI1II 88
II.dvm1 38 89a 89a Elevator of forewing
Promotor of coxa
dvm6 38a 89b 89b
dvm?2 39 90 90 Elevator of forewing
Remotor of coxa
dvm?2 39a 91 91 Elevator of forewing
Remotor of coxa
bm1 52 92 92
bm2 53 —
bm7 LII . 93a
ifm 51 93b
pmba,b 43 95a,b 95a,b
pm4 42 96 96 Abductor of coxa
pml4 46 97 97 Depressor of forewing
pml, 2 41 98 98 Depressor of forewing
Promotor of coxa
pm6 44 99 99 Depressor of forewing
Remotor of coxa
pm7 — — —
stm 99x1
stm 99x 2
bm3,6 54 100a 100
bmb 53 100b 101
dvmm5b 40 103a 103a Elevator of forewing
Depressor of trochanter
pm3 40a 103b 103b Depressor of forewing
Depressor of trochanter
bm4 LV 103c 103c
ism 37 117b 117b

blank in the column, not available; — absent
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Table 1 (3) Comparison between muscle of four species of crickets

Muscle number Function
Author Voss DuPorte Kutsch Present work
(1904/5) (1920) (1969)
Species Gryllus Gryllus Gryllus Grylilus
domesticus assimilis campestris  bimaculatus
IIL.dlm1 57 112 112a Depressor of hindwing
dimla — — 112b
dim3 4 — — 113
pm9 — 114a 114a
pm10,11 68 114b 114b
pm12 67 114c 114c
zm LXVIII 115 115
I[I.vim4+5 34 116
vim3 33 117
III.dvm1 59 118a 118a Elevator of hindwing
Promotor of coxa
dvm6 59a 118b 118b
dvm3 4 60 119 119 Elevator of hindwing
Remotor of coxa
dvm?2 60a 120 120 Elevator of hindwing
Remotor of coxa
bm1l 69 121a
II.vim2 32 121b1,b2
III.bm5 72 122
bm2 70 123 123,124
pmba,b 64 125a,b 1256a,b
pm4 63 126 126 Abductor of coxa
pmil 62 127 127 Depressor of hindwing
pm2 62 128 128 Depressor of hindwing
Promotor of coxa
pmé6 65 129a 12%a Depressor of hindwing
Remotor of coxa
pm7 66 129b 129b
bm3 71 130 130
dvm5b 63 133a 133a Elevator of hindwing
Depressor of trochanter
pm3 63a 133b 133b Depressor of hindwing
Depressor of trochanter
bm4 LXXII 133c 133c¢
ism 58 117¢ 117¢

blank in the column, not available; — absent
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MsG

The nervous system of the right side of the thorax showing the numbers of

MtG

muscles innervated by motor nerve branches. Brl — Bré, first — sixth branches;
Mn, median nerve; MsG, mesothoracic ganglion; MtG, metathoracic ganglion; PG,
prothoracic ganglion; R1 — R6, first — sixth nerve roots; SG, suboesophageal ganglion
(showing only the posterior part); SH, sensory hair; Tn, transverse nerve. For other

abbreviations, see Fig. 1.

TEFLTETT 2 2R50EBEH T, &BICHIRE
giomEEm < LTtE<l,

65x1, x2 x1 BKMORIEE R SERIC,
x2 BESF0BEEx 1 LHpXicERD SERAII
PR TETTASMIhOE/NIFHATHS (K2 T
2, 65x21365x3 DAMlicH B, KRS
TN o

65x3 SPIDMEAID SF, SMEOREEDHER
OEICHLITETTIHRTSD 5,

66a HIEES DAL b FIABEARICH DT
ETTEHATH %o

66b FiEKEEI% AL AT PRI 21D T
FTTAHATH S (4T, 66bits5a DIE
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E2MEIIHNG63, 65a, bickKT 3, F6 MR
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PSR I i h B R L URTSOEH icB S 2 5A
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FAMEExN: (1~4) ,

8l1a, b BIRELSE2REICHT TETYE
BHEEMERT, FH81a, BN 8ILTH 3,

82 H2BEDIITh (HBR) AEHFHOAR L
D hERANDI (ER) OHFHAMicH T
ETT 5,

83 RERARDFTIS L b PRIES S O
RiZh D, B1IBECH-> TETTAEEG 3.
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85b i3 PR RIG H D> & PR ATER A IC i3 T
103 a & 96 (%) D% 85cizhiflGE T H
SR ER GBI T 9D % EITT B,
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87 a, b 87a 3% 1 #id SHBEGRIHICh T
THHR L%, 87b i35 1 Bih & higRE R HIF i s it
T87a DHMICTH 25 602 & 60b & D fflaE T
35,

88 FIBLOH2BICLITENTIHE
HREHTD 5,
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FH» SRR RICGETT A3R/NESHRTH 5. Al
OBA65x 1 ICHNT 5,

99x 2 &, BIWMOKIF% 99x 1L FF AT
F1T9 %0 RIMDOBHA65x2 ICHNT 5,

100  chReBEARQIE bl O h R ERIP IR ER
3 TETT AHAT, RiOBHA 66alcfiXd
5o

101 chEQBEARGIE o & h R EEIO AR
Wi TEITT %0

103 a, b, ¢ hEEHEAORLY, 103a i3
iR b AAlic, 103b (FHhRBIRIEIRIRIC,
103c BHERAB LT TENTT 2HATH S, B
BEHOTsIHeE LTHL,

117b E2REI SPIREBICHITETT S
HEBHTH 3,

FHEXE

hRSOFRFRIIESE LT, TigMEHrohkh
K1EAFORESNTOEEI~F 6 BRIV
BRI L - TXESh TS,

1 HSRIERTNAREOSE 6 BB B XUtk
MEEHOFE 2 BRI SOMREME LR, —F
BB L THAGLICEERL, B OMBERITHUHI
RAREMOETHR MG T 5 BId) . B2 g
BREIHERBLRAT IOk TN TEE b, 2
SOARLICYE T B, FDFE 1 fIEIEE 3 MO
Bl E—FIE-T, B 1 BEOBREEREIC
BEKT 2, B2MBEEHEA8La, bBXU 82K
K95, FBIMBEBIIKEL A RO ITHIEL
ZDF 1 fIFIIHHE89a, b BXUSIKKXRT 54
BEH L%, BFRICGETLTE 2 EROE 1 il
BEEET 3, E20EREI oEEHLT, B
HW95a, b, 96, 97, 98IRFNEFNKXT B, F
3B AICED » THETT 555, FOFMS
ETREBRAHTH 5, F4UEEHAI2, 103a,
b, ¢ KEXTE, F4HERIPREICETS 28
RHTH D, F5MEMTE 1 A EE 2 RIS
L, BIEIRFNSS5 a, b, ciz, EERHHIO,
91, 93a, 9MENTHEXT S, T/, F1H
BEOAEDO—2iRE 3 MEROE 2 AIREMET 5,
BOEED ST E 6 HERE B X URBRITHES,
ERHETOE 1 MR LMET 5, BB, HA
86, 87a, b, 88, 99, 99x1, 99x2, 100,
10 Lic#kd 2/EHCOVTIEZE O EITREBAE S
MCT BRI ERTELE DT,
ZEBOHAREZOHBBEXZE
EARES

B TR OHALEE I N BRBOH
HEGER & EEB ORI, S, AilE, $iR
HIcH~NTELFEEL TR, BiEMic3gi et
BOEHICEETIHNTH 5. THoDFHAROME
% DJEREN), BREMTIFIZRO K STl 5,

112a F2RELOFIMEBICHLI TETTS
RBOBMEBEER T, BEOASTHHELT
&<,

112b 112a04MHEERERDTE, 119 &
) OFFEROARD SE IBEIC O TETT 5,
PREVHETH 5,

113 H3RBED11T7c (BB FHEHOANA
&b, BRERAGD 120 (&R ONEHAR
K TETTIEOHATD %0

114a, b, ¢ 114a BEREBGDIZITTRD
S BRI EAMAIC O 1 THIYDIL, 119&12%a
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(BB DEIZETT2HAETH S, 114b 3B
HRFIERA D O RAIE L MICh i T 1332 2126
() DEIZEETTA/NEUOTHMET T, 114c
S ERARERL O BRFTRESARIC T T, 119
& 1292 ORIEETT 2P ABOERMET TS
%,

115 ik & EREREAIR & oficd 3580
BRTH 5.

116 SRERNELCSTRERMPIZAG TE
T 2RMBEEFH TH 2,

117 ERRERAEL»CHE 2 RITh I T, HA 116
OEMEETTEHATS 5,

117c FEIREL SERMABRICHITETTS
HHEHTH %,

118a, b MEHALICEBERFTEONARD S
BREGRSBICO I TETTA2EEST, 118aid
RETH BN, 2OAEETLTETTS118b
REBF/NEOFEAT, BllktROVBEH-TW3.
118aidBBDITHL LfH & LT, $HBBERHD
EIFifHE LTEL . 118bid#DETH OHBEEES
DEFIFHEEZONDY, FZOFMIFETHS,

119 SERETRESARD S BRBIESEBRRICHG
TETTAABOEEG T, BEOITE LFHEL
T, $-EBESORRESE L TEHL,

120 BREREEO/NED O BEEHETICH
T, BHW119D%ARIEFT L TETT KN
INUOBBET, BEER»SORVWEERD, &
BoTE EFBHE LT, $H8HEHORED &L
<o

121 a BEESHRTT O BRERAE PRI
FTENTAHARTS %,

121 b1, b2 52 #H» o EBRESRMICHF T
ETT3HATH S, 121 b LIZBERES OIS
(128 & 129 OfFEHORD) iz, 121b2
REREEGSON S (FHE118 ONBFHRORE) it
T %0

122 ®igfBA D o BBEEGNMIICH T TE
T %0

123, 124 ZBWERAEL S BBEELG O/
(B 119 & 129a DIEROR) I} TER
TEHAT, 12365448, 124 HSRBliCIES
%,

125a, b ®EIESHHIA D S EBMATRIKRICH =
THEOHAT, 125aidfibic, 125b i3%A

ALE T %,

126 ZiATANR & HD o BEESATRARICH
0T, BRRARICH > TETTI2EEHT, BRIE
HoAEs & LTHL,

127 ®MSBITRIHD O BEESAI ichd T
OHBEHT, BBOTLETIHE LTHL,

128 #MSBE» SBEEDRI A ICHI T,
127 EETICERTT2EET T, #80fT5 T
BELT, $REBEDNOREHE LTHL,

129 a RRERAREEER 0 o BBIELHRRIC
PO TETTI2REOUEET, BEOITETFS
LT, $BBESORESE LTHL,

129 b ZEARERL SHRRICH T, BEUR
K-> TETTEHEVHARTH 3,

130 #EMERAEBEODRLL BHA123,124
DA%, BEEGORFICHT TETTIHAT
»H5o

1332, b, ¢ 133aidBRHERFTBOARD S,
133 b 13133 a DA% HMBRAEI B D RHIH
S, 133c 3B MP b S Hic B E %
e TETL, BEEHGOTSIHHE LT,

A

BHBOHANREIFEE L TENMERICE>TX
EIhTws, RIGEHEHHSRE | ~%F 6 S48,
BITRE, BXUSES SR EBITHEME, BT
FLE 6 BB SR 5 MR EME | g
SR LTWVWE (F5) ,

B HERIEREET»ORBLTE 78t
MEEHOF 6 MEBIMAL, S oikRMAITH
MAEHOMITHELMAET 5, BITAELREE,
RERO—EIINE L THAWI3 b, 116, BLY
117bic#RKL, BooBERIBURRHEEEO
Fo2MEREIMAT ., F2HSHERE 1 R
BAE, B 118a DR AiCi-> THEliLE»-T
ETL, 1, F2icHT 5, F1RERA
FTEIHERLLOSRE—FITE - T, BIY
WAETH DBREERBICETT 5. F2ABIFHT
S LUTHA 11 2aicikK T 5 L Hic, BRTRE
FRBIUEIBBEBOBRKEERRICETT 5, I
B, F2EROERL O LORRL L TV 32,
TN XET IHALERODUTIEABETH 2, &
IFMERIAXOAUBICDIEL TS, ZDE 1
BIIFHA 118 a, bitRFKT 2 &dkic, KHRITE
QHEHOE 1 I E—Ficied (k) . §2
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fiE B 125a, b, 126, 127, 12BiC& KT 3
5, BA126ICETT 2RDT, H5HTBEOE 1
D> SONE AT 2, B3 MEREBREOER
iZ@EH, ZOFHLWETERIIFETH S, F4
s bR I TX Y ERlIcS - T, HA
121a, 1332, b, ¢ ICERKT S, F4EHERIIE
Bicm -> TEFTTE2ROEERTH 5, 55 R
32 RO 5, TDOF 1 {HIEIIFAIL14a,
b, c KREAT B4, ZORPTHIEAHLTHES
FHEWOFE 22U LMET S G . B2
EhH{HELT, BHA119, 120, 122,123,124,
129 ait#KT %, F6 HBRRIRESLONHL
THESBICETT 5. EiTHERSE L THR 117,
117c, 130 it¥gEX$23», AEHO—FRIIHK
i - TETT %, $h, &5 MR BEITHE
DOfflE LUBITHE L 5 6 MR & Ofd oV
BB L THESICETT 5, 188, HHW 112b,
113, 115, 121b1, b2, 129b DO TH,
ZHoOAZRT 2D ETRRTHLMICT B
LR TELh o1,

% £

AEBTI, 79 FvadoX¥OBEREFMWET
423D, DRI TI2HD, BRBTIHOHREZ
hZhEEL, ISKARETHENE L URBRE
505 OHANOEMEETER S L,
7945y o FTHLLIKINKEHAZOFMS,
CNETRABEINTOAEI A oF, Gryllus
domesticus (Voss, 1904,75), G assimilis
(DuPorte, 1920) , G. campestris (Kutsch,
1969) , Teleogrylius oceanicus (Carlson,
1977) DENSEHKT S E, ABERMIRBNT
AW D OEERBRH IS, RicZh oD
HEELBSLENS, 795340 XOHRNEE
FEETORBERNTH B, BB, it oF
THMEETOE LRI, ThFTicfTbh
‘({,\fib\o

—RRiC a4 0 FHETHE, DREEBREOE R
EBHPHERIHEOICHEONEICELEL TV 308,
—OBIA (FIAE, BN 114a) 20T, B
HOBHWIIHEREOMALVFREEL T3, Hick
BORMES G 3 2 EMBOHER 118a, 119,

128, 129a BXUELRREH 11220FFIEFL
Vo UL, HHMBOMA65x3, 83 LUK
OB 129bid ZhZT e & higsgicaE
DFRABEY S0, - —fic, WHROKREBHD
HDRB—DODOREINICHEET 5, £Hi3"o0k&
IO THEEL T 5, LrL, B 60bI3ATR
D oERE TEonE&EIChE > TETT AME—D
BHRTH D, £, BIRRNOAICELET HA 54
bl %, EFREHEY > CERICRET LH—DH
ATH 5o

—%4, BHOBmARDOEANILETIBEIL T,
BEEROBARHR (AF L0, X#EE) THOoN DL
S ISHEHEE I3 2 10 727, OIS OBA,
febfcEEREOZASIRENE L, EFK
LK RELTV S, ChIIEDA DB ELADEIEBAEH
L, BiIBIchIEERLLTHHIDEIT EiE
T, WEETEBLLICEEBUDUTELZ ST L
BTEED, T, HEICH~NEE, BETIIHHASSH
EL, FI1BMEE2HEOBBOLE Y,

ET AT, G domesticus G, assimilis TH
E£XNTB3HA (Voss, 1904.75; DuPorte,
1920) odhicid, RERTHWVW S G, bimacu-
latus CAHE N - bDhib b, bbb,
oo 4+ o FTidd, BEEGOHA 92, 121 ak
RIS HARLHIRERS I, B, BREESOHA 66a,
123, 124 icHRIUHAXGRIERIIE, 2hThE
ETAEBRESNTVEY, FhoDHAIR,
G. bimaculatus THAGNUEMh -T2, T, G
domesticus DA THE (Voss, 19045 InT
WA ERMEOBHA 1290 icAgE S hREOmHA & 5
BEANLED - Fre WiT, G. bimaculatus TRHE
NIHAT, @ o X THEINTOROLLOD
BHb, §18bL, G, domesticus TIITFTELE
T AHA65%x2 x3ICHMT AHAN, G assimi—
lis THARSMOBA65a, b B LUBRREOHA
112b, 113, 114a IKH4T2HAPERESH
Ty (Voss, 1904.75; DuPorte, 1920) o
F7, G, campestris TiZ, Ficd, EROEE
B EERREROLBHENSO T 05, B
TEatER 112b, 113 BN T2HREIEESH
TiEy (Kutsch, 1967) o & 5T, G assimi—
lis T, BRSSO EEHIIIREICOAFLET ST
EHEINTHBEA (DuPorte, 1920) , G
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bimaculatus TIZHED HDFE LT BHDD, #EIC
LEEHBINEHE L TWB, 1838, Teleogryllus
oceanicus O, WHOBARIKODVWTHE, [FE
ANTOBHABMBDIEODT, G bimaculatus
OHERZEWNHT A EETEA W (Carlson,
1977 o Ubonkdiz, a4 oF¥OBmARIIER
TETOERNBOLNEY, COERIH T TE
BREALLOD, ZHh e bBEHOBEICHRXT S
Dpid, AEROEHETIIRDOPHZERTEN
Vo

BIES 72105 HOBHAD S5, 81 W DicD
Wi, FRFNOBHRICET LTV AR 4
BTHCENTE (®5) » MEETOFMICD
WTEHAHLEASB O, BEX/IFEE KR
SNE; o o,

— T, —DOREMETL SIRHT 2 HEED
REHDS DL, [ CHKERICEAET 5HAICET
LTw3, LipLhicid, ERoOFAHRILALNS
LI, BWiET A3 23 =0 8K
S ZNEFNIRNT 2 BEED, Bl—DHEICETL
TWEEASH D, Licti->T, & LTHEDHE
BHICE > TR S h 2IEMOESH &, BiREDE
BAICEL > TEHINI5HOEHIT, 2hihi
ETHEE, RSB LohRAEEIE-T
HExNE Licli b, T/, PRFEOFHAICK
> TERHIN 2P EABOEEL, FilmmEIHs
THHESIc k- THESh, BRIOEHAICK
> THREISh 2% ERFOES, TRFETE
EBRBETICE - THIBShBT LKL 3, %5
, LOEIREHOLHEHHADOEEIL, FE
BTHONIERELEILLT, 4%, HL2DESE
—a-—oryp, HEHEAERELTOBEINES 2~
0 YOEEEIBREOEEAMIITAZEREST,
LOHSHICENETH A Do

e b33
AMEDO—EIE, XEENEHABMYSFED
R (HVTHOREBE] Itk - Tirbhio
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