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TWi=., EHBHAD «-1A adrenoceptor D75l itE

EIZH K A bhz.,
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Abstract

Purpose : The mechanism of accommodation was
studied by immunohistochemical staining of extra-
cellular matrices in monkey eyes.

Methods : Frozen sections from five pairs of
post-mortem eyes donated by physiologists were
used. The antigens listed in Table 1 were selected,
and a 2-or 3-step staining technique was used.
Confocal laser microscopy was used to evaluate the
staining and take photographs. Many frames were
reconstituted for the Figures.

Results . a) The ciliary muscle was divided into
circular and longitudinal portions by arrangement
of «-smooth muscle actin and surrounded by dense
nets of a-elastin at the inner border under pigment-
ed ciliary epithelium. Elastin nets extended into the
stroma of the ciliary processes. In the lens, elastin
was observed in the equatorial and central subcap-
sular area. b) Zonules were heavily stained by
fibrillin-1 as bundles. Continuous fibers connected
the surface of ciliary processes with the lens capsule,
and were also anchored along the ciliary epithelium
toward the pars plana. Type IV collagen was seen in
circumferential lens capsule and between the lens

fibers, especially in the equator and central cortex.
¢) There was more «-1A adrenoceptor in the lon-
gitudinal than the circular portion of the ciliary
muscle.

Conclusion : Our results provide an argument
against Helmholtz’s theory, but in favor of Tsher-
ning’s theory. The accommodation to near might
be accomplished by contraction of circular ciliary
muscle held by elastin nets pulling the zonules
centripetally. The zonular tension puts pressure on
the equator and also pulls the lens capsule antero-
centrally. This coordination of the matrices will
shorten the equatorial plane of the lens and expand
the inter-lens-fiber space, making the polar axis
wider. As to the far accommodation, longitudinal
muscle will pull the zonules peripherally, narrowing
the inter-fiber space.(J Jpn Ophthalmol Soc 106 :
565—573, 2002)

Key words : Accommodation, Elastic extracellular
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laser microscopy
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4 (accommodation) & 13, X ¥ Xk ZIEOHE
AJTxt U TS 2 A DY 25 U - BifgH 1 H50E) < 1%
Watgd, iE L T < 29 20 (07) FHi(to
near object) &, & & & % AT I 2 3% (F7) FAHi (to
far) 23V, Z S ITKEAERTERE, AKEE, HiEdE
B, HREE TR OB EFLR S « IRERES) & 8
Bl TR 2EM A EEER TH 5, AFAHIcB W
T, KEMEO TR & BIZER TR OFE O ZEE I DWW TE
HCHRE D e S, HTEEERENEME LY, I8
(FIHiTET, BREOF X ZHIFD 1/3)F 52, ZOE
B b 2R IE FICEBRRET CH D, T DINHE - g
BED L D P TR ZE DT LIZDOVTEH L D
A7 & 1, Helmholtz (1855 &) O A4 & R [E 12 X
BEhTwsd UL, ANLAKEEFHEARICS >k
D OREHMEREI NG LY, FrNEREIC X S
REARTE D ZEIES CRHHTE R WERRH Y,
Z OIRYL & 72 2 I RIS T IEC D 5. RRMEAS
E#% D microfibrils IZEEBEBEMOEREETH Y,
Z OFERRESRT elastin & fibrillin 288 £ 5. Marfan
FEMRFEIC fibrillin-1 OBEEFRENTEHI N T2 S, &
INEIZ BT B fibrillin O FENFEH I N T W3, Fi-
brillin i3 5HE R A8 1 R EORY e BOER Bk E 2 b o T
2970 &z, #ITHEREERLTH S collagen type IVD
ARELARHEIC 3510 2 B Alport FERERECHRHE S Tw
%8,

AERE T, RENCES T 2 EEER TH 5 B,

I

HIR&3E 106% 95

W% & AR OICNAET 2 EdEEOMKE~ Y v 2
AMEDOREE - B < @R A 5700, FIVOIRKH %
RAwTHilan - SAomsFEA RN T 2 HETH 5%
EROETUARE R IGH U7z, 2 ORGSO 5346 % B S i
THI LD, HERESEBENCEET LR
Hie 3%,

I B 75

=R YOV (FREE 4~6 kg) DHARER 5 xf & AL B S ER A

T LD S 1220 THEA L2, IREK
13 0.1 MV R 4 % paraformaldehyde ¥ (pH 7.4)
HZ £°CT2~3 HIMEE L7z, fiwT0.1M ) » ik
i1 20% sucrose ¥ T 2 H [ BAG ORE L % fi L 72 %,
5 % carboxymethyl cellulose sodium salt(Finetec)
THfEUME L 72, Cryostat (Leica, CM 1900) & Fiv»C
Wi 7 — 7N X VRS 10~30 um WYL 72, BEH
U 7o Hifh &od R aiRia R 1 1R L e,

IR 1E 10 mM ) > B fl 4 B | 5 K (PBS) T ¥
L, 512, 1% vvimE7 V7 & > (BSA, Fraction
V, Sigma)PBS % % (BSA-PBS) T 30 4> f AL # L 72
#, avidin-biotin FEHGEE THRM L 2. —RPUEKIC
IZ microfibrils ® 5 %, a-elastin & fibrillin-1, a-
smooth muscle actin, collagen typelV, «-1A ad-
renergic receptor @ 5 fEEZ{HEH L 7z,

RO EEE LGB OIEREINE % 2 % RE LT
BSA-PBS ic—X¥ifk%x 100 AN CTBEBEGL, ZO—X
PURBERTCYIF 22 L CACT—lRIcE ¥z, =X
Pz X biotin fbHife % 3 Wiz, — XKk K

—XPifE A% vyMET7VT I VBLIUP 2% EE~TY X, anN, ¥, v L) VEEHEES
K pH 7.412 100 fEARERE) KIGHRH © 4°CT 12 i

Anti-fibrillin-1

mouse monoclonal NeoMarkers (USA)

Anti-a-elastin

rabbit polyclonal

Elastin Products (USA)

Anti-a-smooth muscle actin

mouse monoclonal Progen Biotech (Germany)

Anti-collagen type IV

goat polyclonal

Santa Cruz Biotechnology (USA)

Anti-a-1A-adrenalin receptor

rabbit polyclonal

Santa Cruz Biotechnology (USA)

TR () CEREEABEAEKB L% v VIIE T V7S 2 100 fEAETUER)

BEIRFE © W T 45 4

Biotin conjugated donkey anti-mouse IgG

Jackson Immuno Research (USA)

Biotin conjugated mouse anti-rabbit IgG

Jackson Immuno Research (USA)

Biotin conjugated rabbit anti-goat IgG

Vector Laboratories (USA)

Goat anti-rabbit IgG (Fc specific)

Jackson Immuno Research (USA)

HOEGE (V) > BEEE AR AT 100 M5
ISR @ T 45 9

Alexa fluor 488 conjugated Streptoavidin

Molecular Probes (Netherlands)

Rhodamine conjugated rabbit anti-goat IgG

Chemicon International (USA)

Propidium iodide

FEHiZ (Wako) (Japan)
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IS SRV F % PBS T L 72, ZX¥Pifk% BSA-
PBS 12 100 fFFH R CTRA L 2RISR T 45 4K
In& ¥z, PBS T L7-1%, Alexa fluor 488 %1%
L 7z streptoavidin % PBS i 100 5 F R CIRE L 72 3%
RN R T 45 HIRIG & ¥ 72, ffass =t b fa 3
% - 8, streptoavidin Y5 ¥ 1 propidium iodide % (.2
pg/mURIIL 72, ZEGEEEE MO IT—RIEC i
fibrillin-1 Pif&, Z7213HT a-smooth muscle actin Fiik
% v _FE 0 avidin-biotin ¥ TH 3 2 L [ARFIC,

—RPURDH] a-elastin Hifk & V72 3-step 3 THefA L
7z, TbbH, Pi a-elastin PuRIH T ZRPUAE Y
FH Y ¥ [gG, =X¥Fi4R 2 rhodamine % 3% L 7z v
FFPLY ¥ 1gG VT, FERERIGEDHEBD 9,
FTANTE—RPUEE RO KGR OEARZER L, XfiE
U7z, #ed@ U7-YI 1k PBS CHE L 72, 10%
PBS & 90% glycerin(Merk) D{E&WE TH A L7z, #H
D HOE G & LV — Y —BEMER (Carl Zeiss, LSM
410) THEZ, Woel, BEOE&RE S L TERL 2.,

|11 *

1. a-smooth muscle actin WB&E (X 1a, b)

BRI OPL a B 7 7 F > (avidin THRE G -
PAF, Green) #8217\, BEFLIERIES & BOKHS % f5 45
LT, ZORE% A7, BEALEOKH IZMIRE NI #»
JEEERL TBY, FHEBIZELGE < CEES L THK
O AN EE L7z, BRI I % LK
&<, BN 1Imm, S3H3mm OBEBA=ZAED XS
ZHRE & LTz, BRI R WIE A (B A
ZAROEAL) KRN EE L TA S, EmEM (=
AT OREI) RGBSR R BRI HIRE £ THO T Wiz,
BEPROET % & DAL D A 5Nz H, TNTNOEER
WA TH > 72, BN & REORBEBOBETIIHS »
T, WHENBREZGEIICH O S Z 3otz %
DMDERALN NI FEHIIFAE L e dr o To, BAREEAESR
LRz, BRpRsiEaR b, IE LK, KEERET
OLFEC 3B b O HE, F-3EEL TAH
5 L7z (propidium iodide THRICEZSR © LLF, Red).

2, a-elastin MFHEX 2a, b)

FRMERHE 1T BIIREE, B o EHUIMEE D ORI A S
1, elastin iFZ D FELHBHEAE TH 5. a-elastin
(Green) DMk # % &, BAZMAFOERGOEA %
Bete 2 20z 15 NES (R O M E%Z, Red) 2> & 70~80
& % K/ND ARG D SEii 1 710> > TRIBR TEIC
A oi(a), FEIOER FEEE T £ THOTWLz (D).
—H, $EREOHENCEBICEAE LTz, & &ITKEERI
DT HD L, FEHBOREWNICIUROE 2R L T
72 (a). BREERA D elastin [B D E & XK IZ k> T3
DBV, KefEH D elastin BOEH LU H - 7z,
A OIMERE, % EETICbDEOSMHEH SN
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B, FUINEIZIEAR S N o Tz, KA B EE o
i (Red) D AP & elastin HSELE L Tuaiz,

3. Fibrillin-1 FH7E (K 3 a~b)

F 2 INERIE Z DT AEIN TR S AR RS T H 2
728, FHIEPURREIIRERE S OYR 2FR T 5 & &
WHIZ L, BRI & KL% £ T o L 725
MR D Z EVHNEETH - 72, Fibrillin-1 JifE S BARE
bRz - el PR EEE U7 ERALIEARRIC o THREB I L
T2y, BRI 728853 13 BRIR & 7% > T 7z (Green).,
ki © BIME LR IR - THERO S E LS,
KEGEREDOH] « £ - FEH £ THAMAL Twiz(a)., B
A D F- > /NG X ZEREER - 7 (2 T o S e 3 pafE o
MfAZ, Red) I AHIANCEES L, BEELERCTHIZL 72T
B> TE Y, MUE sk TEhr o7z, F
VINH R B E o TIRIREE T 85 &, el
TR BTN TH 205, HZEBRLLbH2D»
S B B (HIfE%, Red) icifi-> THEICEBL TV
oW T 2 2 ek, ZEOROEEEE L THRE
¥ CHEfE L Tz, F /o ciifiziz o h e,
Fiz, BARELEONEE THEL T 2#RHEIEA o H
otz (b)), EEIL L S BREO KT EZKEKRD T
USRS T /N & S ICHER « BER 242 0K L TR
MER & 72 o TREMEBICEESE T 5. Z DR IFIH—TIE
%<, HIFEZ[AD S MHESBRIEICA» S AL D H RV
WEERL TW5 DL hoTz, KEEBEADFIELS
TE, FREEH SH « BIITH - TR 1 mm IBOERAIIC
THRAEEIITESE L Twie, ThEFNO#EEER T,
o — MRIZIADS 5 7z fibrillin ODEEELBE 2R L TE
D, BTCEELILCHEEBEETHY, BOHIHEL T
% Eldmhrode, BIEEME(c) & REMI(D) TEE DO
PRICHH S e 23 i e o 7z,

4. Collagen type IVO5H% (X 4 a~c)

KEABEDREE 2 A B 1O IZEHD a7 —7 Y EDH
T, IVELZ DWW THetr (Green) 217> 72 (a), Hi#ED
dmm £ SV D EENE L (b), AT
BRI TWie, BREIIFALTEL, FOETE:
BETH 5D, SRR TRERENEr -
Tz, 351, KEWENOEREE ORI BE 5 & B E
epinucleus IZ A X RO DA A & iz, KELIEZE D
A (HIfEE, Red)ic oWl a5 &, HIZMEITIE
HoRER 2 & JRIEES & THIET, 2L KEOMICER L T
HAohiz, —7F, BEAITIZIRED 5500 um 75 &£
D bR CITHEE T <, BEBHEREIEL T
7z, FREE R ERRHENE O vz I3 RE (Red) 238FE L C
BY, KD LRGN 2 5 iz (o).

5. Double staining of «-smooth muscle actin and

a-elastin (4 5a, b)

ERRAT & B TRRAME OB & A B 72 912 anti-a-smooth

muscle actin(Green) & anti-a-elastin (Red) 12 2> ¢,
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1 a-smooth muscle actin (Green) and cell
nuclei (Red).
a @ EBRRE L WEALAT b - EmIRES (BB D E 4 DL KK
BRI EAZMAEO L 5 B THORETT» & Bkl &
MoEIIC T 5N,
N—l¥ad 1lmm, b 100 xm

2 w-elastin(Green)and cell nuclei(Red).
a . BRKE E KRN b 2SS
B E 2 HlA» SR e L > ciBRicaHfmL, &
EOFLRICHREL TWw 3,
KEMAEIRETL LR A oS,
N—lZa» 1mm, b5 100 gm
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3 Fibrillin-1(Green) and cell nuclei(Red).
alEBRREEAKFEHEAOHEEG bl REE c: Al
d: BEANDESE
Fibrillin-1 1 &8kE L2 - 230 & /KGR AHT « BRI B
BELTAOND,

N—i¥ a?1mm, b~d»¥ 100 gm

4 Collagen type IV(Green) and cell nuclei(Red).
alKREEESE b ATEFOE o REEORRKES
HHpE> 2R
Collagen type IVIZ/KELAZERE & KSR ARRRHE DRI
HOEND,

N—ia»1lmm, b, ¢ 100 xum
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5 «a-smooth muscle actin (Green) and «-elastin 6 Fibrillin-1(Green) and «-elastin (Red).
(Red). a : Fibrillin-1 ¥ elastin ¥ EFE#EFEL TWE Z Eidkwn
a @ BRRE EKEEANS A b L BTN A b FEEEDOILKK
Elastin IZ B O IZHEL T3, N—1Zas 1Imm, b»¥100 gm
N—iFad 1lmm, bH 100 gm
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7 a-1A adrenergic receptor (Green) and «-smooth muscle actin(Red).
a . BRTHOESS (A &, b GEBIRED 2% <, o WREIcD R AT 3
N—1% 100 gm

RERGDRLZ 5 WEOPREERL, ZEtr
Tolz. BEFLTIE, KA O HiftHE (Green) I > T
elastin(Red) 255 W JE 2 % L CTHIFI L Tz, BEFLIER
i TiX elastin B HFFHEO FIMEL Tz, BREBHT
T & Bedr 2 12 elastin 23% < 34 L (a), BINER
Do BREEROBRET E THU L2 ZEHEMEE L
Tz (b). Elastin [ D%E 3 EEZERDH - 7z,

6. Double staining of fibrillin-1 and «-elastin (

6a, b)

BRI D HMELRHE & F 2 /N OB R A DT I
anti-a-elastin & anti-fibrillin-1 ® "B 40 % 175 7z,
fibrillin-1(Green) I& 7 > /N ICFLE L, KK ED» S
B F O ERE U7 BESHERE T & 72 (a). MW
HRME & RS LT ROREDFRI—IFc a5 n, Z
NZKEAROBIEM & fIRANCEE L Tniz, BREE
PRI ERBICEE L TG TOMAL Tz,
EREDBHLBATELE I Eidahol, E51C, K
B CIIREICEE L To— MROILAY 2K L ¢
W BENICA DAL Z L i3, BROOFTR EED
D D% o7z, Elastin(Red) b BYEEDSMH LD D
Wiz, BEEEH» SRZRONTICL S A6, S5
KRBT OFREZLICH % { & 5 iz, Fibrillin &
elastin IZBEAR EE B L OKGAZEEZ A TEEL T
WS, EEHES L TWBERS IR o7z (b).

7. Double staining of «-1A adrenoceptor and

a-smooth muscle actin (4 7 a~c)

BRI BRI OV TR 27290, R
BZRMDS B a-1A adrenergic receptor IZ DWW T a-
smooth muscle actin & B EIT- 72, BEATHEE
B AR (a) 2 S FREk (b) % THIFHE (Red) 1230 -
T receptor (Green) IR IZEEH U Twx 7z A3, Hiftk a8
(@ umkicPEA NI DA TH-o 7z, MEREIIX
EEHLTHML T,

v % %

FHET I EB O RE O B 22 THHE 1 K > TR D 32D,
Z OBSRERITESRS 2 FE &0 o T U e 1 Rl o 2
v, lZ DIFRRIZOWTIL, AR & D BEREY > 7
DOHEBEA L, WRENEAZEL T 2L, &
512 K A o Sl ohuL B 238 A1 (0. 28 mm) U Rl BB EE
20024 mm) AP35 2 &, BIEOMED HNBRED
FRNEDBKRELBATE5(4.95:1.34mm), T
AHIBEPIRHRE BN R W LGS Tw 5,

FHETRIE & 75 2 N ISR O 2216 & K i R 221t
W IEREIC I & B 5 1 I B DS & v S ZEIN R K E T
W <, BEBNEMFHAZEOARZEESN AL 2T hiE
Bowv, Tihbb, KEEEIH—2ERWE TR
<, HAIELWES % b - iEEfEch b, B
1 L T b AEDBLII BRI Z b T 5 L i3 F 212 v,
B DU T & R ELARRT 3228 & 03B i
o7 IcHELZ OB ENNTEL T 5, fif
FEHEEROEARRELR T microfibrils TH Y, ME
Pl Tl elastin $3fE L FEE L THEET 5. F 2 /INFD
microfibrils 1% elastin 2 & % 7% \» fibrillin 2 F 4> &
L, ZOEEHDOEFINE—X L F N2 Dk ES &
SRABHOREDOHETH 29, D —XDHEEH
HifESE Na % Ca OE TEAL T 2 HE »HE ST RS
DRET, BIRMEE L TOMEERHE T 297, SEE
B 7-HEART, WrZLL 7z fibrillin 238K Tl 7 < BRIz 72
52 o, FrNFRTARHEIMER > TWw3 LFH
Z 615, Helmholtz 3% 9 2 FURDE, SRHER O
F 2 IINHE DR T 72 D 1 K PR T D e 3 B2 B 1 12 R
L, PFHEHSHEZ 2 L FEL T3, fibrillin-1 DR
DR ICIEA, BERL CEME D £ O wBRicm o Tk
AR ICHEE L TWB I oA D L, TRTOEMHED
F—JFENcEET & £ 13 212 { \», Schachar!Vid T4
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Near_

HIR&EE 106% 9%

. @-Smooth
Muscle Actin

= . o -Elastin

m . Fibrillin-1

= Collagen IV

8 Dynamic connective tissue theory of accommodation : fAfE%}~ b

1)y & h b & - FHEI DA,

Near : SEFHET  Rest : ¥ 7 Far : smHHIIC 81 2 SHER K5 O BEREfE

A

RE, FREEBICHE L7z F > /v OIE IS & D KSR IRE
AR A I ER | S, fEkEE DRSS TWv B -
BEINBE LT V/INESET 28 LTS, &5
iz, B R 3O, IED A% collagen fiber
group 1~3 £ WS RED BB E b L WHAILTT,
HEAYIBERAC X 2 BEBRTFMIRDO A 2 =X L%
BNTW5E, Larl, KR CEHELELATALS L,

fibrillin-1 OFE EDOXANT A ST, EBERIAEZEEZD A
D ATEE I 2 HEMTER « 220, & o iitkigon
SIRICEL FTOHM S LRICEEEL B, 1
U COKEMATRICE T 2R HEIE A 5 NT, & SIREERTE
JIKHEEL TWBEHb AN o7z, Fie, B
DIFHRHED T S Bkl L MEEE 7T 5 2 LI TE
7o, HEMREE RS T 2 2 e 3 TE R ol B
W U/NEEERLTE ST, HGESIR RIET 2
WidBO®E 2T elastin WEELBEE LB, 0O

B & D RO D F > /NG = R IC — AN 3E
519 5. 20U &> T, THFHETCIEEREHIRIRET O N —
T ARG 23 7 > INFEARAE & AT RO T AZE S L T,
HIl - BodE & ABTAICREB S © 2 & & O ITKMEAED
TRMEER % T 2 08, 3 8 O BRI BARHEE B O i
I & D g 2 R IS EER | U TR - R 2 R
L, AKEMETREEEE e T 2 2 LS EES L
7o, SRR & S £ CRARE LR TR 22 S WO BRAR
K& X A D0 5, fibrillin-1 2SFBREA_E M T 425K
SGWEINTWVDE Z EBNHEEINS, F/z, fibrillin ¥F
BRI L ¥ & OKEMATZEIC 55 3 2 1 13RO EEE R T8
BGLTwa EHEZ 5NN, Zh6DOHIESHOM
BEThD, HIEYIBRIC X > THD & lz b b DKLk
BHABOTENANC LT —tkicke 2 2 &, BFREAN
IR L D UIBHES L VD BIDIE KT 2 2 & » 5 col-
lagen type IVIZ & W HENHER I LS, & 612, K
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SRR DREBRIC B 5 collagen type [VOD AR IZERATIC
IVEENPDY, BRIV ERCE N L6t
FEIRFICHTP DR OB 82 CLDERNTH A S,

FERR I b 2N, B & BREEES
LEBEE, F 2 /INEB X UUKELREE, KL ARRHE I R E
dNd, 22T, SEOBERNS, FAEOA D= L%
FRY 2 &, O Tl CIX BRI elastin %3
FrrHfB e L L, BEFLEERIE & & bR thic Bk
Wi 2 /N LTRSS 2 S | T 2= Ic A L T
v % F /N (fibrillin-1) OFR 7 & D Hif - B3 O ARG A
# (collagen type IV) 23RN ZET | S, KEENIC
b % elastin OB L D FREBEILOKEESEHEE NS
SIKELAKEHERTIC B 5 collagen type IVIZ X U ##E D
BROMER T 253, FRMEOELYRFE I & 0 ATEMINZ < ik
B9 5. @ EHETCTIXBRRATHET S elastin % X FHH
e UCtmL, O BRI Z KT 5= 08
WREARCES &N, F 2 /ANFORITIIC L D K ERE
WERRE D HMNCES| & N b =elastin BFHRBETICES
UK 2 7 —7 v ERE k3, QiR
FOL T ERIRER & MEEIRDFHURIRE T, 7 > /v RN
WEORFIN T EAKEERICE > THRE 2 (K 8).

IR AEZ NI 38 U 5 ST RCeRIE I3 ARG 00T R, 4L
% Edinger-Westphal # & 87¢ 2 23, Hitk O BI5S B
BEORM 2Bk CESHMIIE T % &, FIZFE CEROFERE
FBAIRE SN D, ML RKICOMEHEERH D,
FREE - ITHRET - WEEEASEBI L Tl Z 219, Kk —F >
INEERE T mm HET 2 L ARKREREITIE 8.8+1.2(FF
Pl L EHERZ) D/ mm EA 5 5 £ v 51903, s
DU THER - AREMEERD - Bl & v S HENFE 2 oh
BWTHAI0? FBRRIENOD elastin J8 D E & &K,
WD elastin [§ & OB ICHB2BH D, KEEND 2
=T rEERVERERD LR E, Fr/ANFOELW
b ITHifast < Yy 7 A FER & OBk TEBEEE
W,

B OMRELIICOWT, BIREMRENETH S Z
CWHEFRIT RV, “EXMICOWTORERbH S, K
e TIE, BRI DWW T ORI+ Th 3
S, HEHEi 2% 2 5 T a-1, B-1 adrenergic receptor
WOWTHE U7z, a-1receptor IZEBREHICH > TH S
nizns, g-1iNiEd i, BREERICEE L A
5iiz. fthd adrenergic receptor % cholinergic recep-
tor ZOWTIE, SEROFETDH 5.

FEERAE R IR T X o 7o N ERE R ZR AN TEIE 5%
VAT AEEREE N TR 0%, BERPEEE XU
H BRI Se B AR R R ST SR TR & A BRAF 52 P R
T8 A HEHE T LT,

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)
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