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Treatment Results of Small Cell Lung Cancer
: Referring to the Clinical Value of BAI Combined with Radiotherapy

Noriaki Miyaji”, Takao Oyama", Noriaki Uchiyama", Kazuhiro Abeyama?),
Sinichi Onohara®, Mikio Ogita”, Yuji Ito”, Masayuki Nakajo", Koichi Okubo?
and Shusaku Tanohata®
1) Department of Radiology, Faculty of Medicine, Kagoshima University

(Director : Prof. Masayuki Nakajo)
2) Department of Radiology, Imakiire General Hospital
3) Tanohata Clinic of Radiology

Research Code No. : 604

Key words : Small cell lung cancer, BAI (Bronchial Avrtery Infusion),
Radiotherapy

Results of 65 cases of small cell lung cancer (SCLC) treated from Jan. 1981 to May 1991 were
reviewed. There were 58 male and 7 female patients and their age was ranging from 37 to 86
(mean 65). There were 41 limited disease (LD) and 24 extensive disease (ED) cases. According
to TNM (UICC 1987) staging system, there were 2 cases of stage I, 4 of stage II, 9 of stage IIl
A, 28 of stage IIl B and 22 of stage IV. Among 65 cases, 60 cases received radiotherapy and 55
cases of them received radiotherapy for primary site. There were 29 cases received radiotherapy
combined with BAI (bronchial artery infusion) and 20 cases received systemic chemotherapy.

On survival, the 2-year survival rate was 26% and MST was 13 months in LD patients (n=41).
No 2-year survivors were seen in ED patients and MST was 10 months. Tumor response of
primary site was as follows. In systemic chemotherapy group, CR 35%, PR 59%, NC 6% and PD
0% before radiotherapy and CR 59% after radiotherapy were obtained. In BAI group (including
BAI + systemic chemotherapy), CR 6% and PR 88% before radiotherapy in BAI group. BAI did
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not seem to improve response rate compared to systemic chemotherapy. On survival, BAI group
did not show significant better survival compared to BAI (—) group in LD cases (n=231).
In responders (evaluable LD cases, n=24), the MSTs were 25 months in CR cases and 13 months
in PR cases. No 2-year survivors were seen in PR cases. CR cases showed better survival than PR
cases.

In review of 28 recurrent cases, initial recurrent sites were seen in brain in 9 cases, lymph node
in 7 cases and bone in 5. Local recurrence was observed only in two cases. Nineteen of 28 received
radiotherapy with BAIL. This low local recurrence rate may suggest the contribution of BAI. Six
cases survived for more than 2 years. There were one case in stage I and 5 cases in stage III. All

cases belonged to LD and showed CR after treatment and four of them received BAIL

Eight cases of radiation pneumonitis were observed and 4 of them received BAL
Through this retrospective study, local recurrence rate seemed to be reduced in BAI group but
BAI did not seem to improve survival and response of SCLC.

(Froic B2rinz CHRET 5,
FRREMEMBER FERMICEML S22 H
A0 Z0ITHIZ, BEEZDLECE-THY, WE& L UFHE

T DETERDT R L HEr b L B R L i5H 12
HWHELFETH 2779, K2 HDH T 5 IENH
fi fili %& (non-small cell lung cancer, LI T
NSCLC) 3% R+ Tl FliA e T8 27 %

Wiy, i) b THLH15—20% % &isd B/

HMBaATE (small cell lung cancer, LLF SCLC)
IZBWTLEBETH 3.

L& L, SCLC Tidfb¥shonedic L ) En
CRENGFLNB LI ICLY), EBFFHITKE
L T & 72239 ZHOMEeEIc L 5 £H65HH
WEORAP L, —EDHESEHIFRENTE,
B LI AT % 55 L 2 2R SEnR L
LA, EFREDEREIDKRE (Lo TWBD,
ZORMTFHE~DFSIRETH), AHKIL
FNTWEOHERTH D, TOREET,
IZ limited disease (LD) #Ef % Hrotalc J& ATl )
A L3R5 BT, bR & B RIGRO 6
AR AT T E 210 4E b iLbilil,
LEITHZE TP SCLC migHEIz 2\ T,
B|F 10 FERIC R L 72 65§ od3a FE R 2 vhulsic
BMETL, 2 L5ICNSCLClcF ¢ L TEMLTE
T B 5VE L BIIRMNE AR (bronchial artery
infusion LLF BAI) # LD £ 2 s iz B L
TH w19 BAI @) SCLC iz BT 2 JF Friil -~
DHEHIZOWTLRFT L 20T, BT OXLkay#

FRL54F12 H 25 H
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1) EFDWNER (Table 1)

1981 4F 1 A L D 199145 H & T # 10 4 [H
12 B R B RO AL B L OB R I T, A
#{T-> 72 SCLC @ 65 fEHic D\ THERET L 72,

o RAEFI 0 F Al iz, 37D 5 86 ik T 65
ik, BYESS B, HHETHITH Iz,

WD, KRBz E EE D, ZoRMO8%E
& £ T LD (limited disease) #iE A% 41 I
(63%) T, & 5i2Jnil% ED (extensive dis-
ease) DIEFIH24 B (37%) T - 72, perfor-
mance status (PS) AlTix, PS 0, 1, 2, 3, 4
HENEN, 36, 254, 2541, 1041, B Lor
2l TH -7z, PS3, 4L, Wi & SVC
FEEFEDBITH - 72,

B TNM 43 (UICC 1987 4F) i & 2% 5
T, W, IVHADS9BITH D, 4o 91% %
BTz,

HEASETY 43 FE 13 e ZE AN BR BY A7 13 481, v ] S0 i
HSHITHN, BN D M4BT RSETH - 72,

2) BAI (Table 2)

321 (49%) 1z BAI 27t & h, BEFEE~D
BAI GFH B MG 27 Bl Ei S iz,

BAI i%, Seldinger &Iz T#% B 8912 5 L Bh R
Wich T—T NV E 7 2 v P2 TEML 72,
B F 13 BOA BRGE I %84T L T 7z, BAI
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Table 1 Patient characteristics of SCLC (Small Cell
Lung Cancer: n=65 cases) (1981, 1-1991, 5)

Table 2 Therapy methods and number of cases of
SCLC (n=65)

No. of patients 65 cases Therapy methods number of cases
Sex Male 58
Female 7 Rad. with systemic chemo. 20 cases
Age 37-86y (mean 65y) Rad. with BAI 14
Extent of disease Rad. with BAI & systemic chemo. 13
LD (limited disease) 41 (639%,) Rad. alone (EX. SVC syndrome) 7
ED (extensive disease) 24 (37%) Rad. (for metastatic site only) +BAI 2
= Rad. (for metastatic site only)
ES :' 22 E 5 ; 5;; +systemic chemo. 3
o Rad. (post-op.) + BAI+surgery 1
2 25 (38.5%) Rad Ustemic ch BAI
3 10 (15 %) Rad.(—)systemic chemo. & BA| 1
2 ( 3 D°) Systemic chemo. alone 3
! % BAI aione 1
Stage I 2(3 %)
I 4 (6 %) Rad. : Radiotherapy
IrA 9 (14 %) Cherno. : Chemotherapy
B 28 (43 %) BAI: Bronchial Artery Infusion
IV 22 (34 %)
Cell type Table 2° Radiation dose for primary site and metas-
Oat cell type 13 ( 20 %) tatic site (n=60)
Intermediate cell type 8 (12 %) Radiation dose i . 4ot of
Unclassified 44 (68 %) Gy) primary site metastatic site
30 - 39 4 2
40 - 49 19 2
(24 KB Y B 377 LD FE5) i FIER I il 50 - 59 23 1
EHFET 2P EE I N, 60 - 69 9 0
3) KEHRAE (Table 2) :
. ) L 55 cases 5 cases
B, B L UONHE S B A fEe T 60 B T1T
bil, EBEDL~DEREHS5 BlH - 77,
T B 3E #1213, Co-60 v #1, 10 MV & 6 MV oz,

DN =Tv 7 XErHvshn, 1HEHR1.6Gy
26 2.0Gy, A5 Eo¥)EsERE T,
SVC fEMREE® 9 #1Ti2 440 1 [ 3 Gy @ Helchy
K& 1 BIRE T L CRROBRIC M @E
DHEENEREL 2L DL H 72, BEEFIZ T
BICEE EEE2E0 2 L LEVEHFZE LT
JAEERAL % T & o P EEO R T, [EE
LM 2cmBEL, MBEE TS, THIEE
ST 3em 3T, LBIZEETHEETLL,

IREDIKIEIC & 0 FRERS 17z, Bt 2 PR ST
TR E Nz, FEBNC X 5 Tid, 40-50 Gy Tl
fEzsL, BMAEEHENLZ BRI, 30Gy
565Gy, TR 449Gy Th-72. BHFD
AE S, 55emh b 320 cm? T 158 cm? T

4) 1t3FEE (Table 3)

fbEFR gz, BAIL 3 & vr& B g o fifo
T 58 fEPI THEM S 7z,

bR T HEEHE, BAI T cisplatin
(CDDP) # 24 Bl L Z RV NTEY,
IZ mitomycin C (MMC), adriamycin
(ADM) HHWwbR Tz,

S HALEREI 0PI BV CEEE N, 5 b
37 Bl TR B O A I DT EHEi ST RE T H
D, BAI L ofFHEBIL & F i,

—EDH— L LA ITbN T & g
HY, EMETH - 2hY, CDDP # F\ 72 ZHKIHF
AR E» D 2< BRI TIThRL T v iz,
CDDP & etoposide (VP-16) @ 4 F #5 6 %] T

HAERS H53% #1245
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Table 3 Combination of anticancer agents for BAI & systemic chemo.

(evaluable n=58)

BAI CDDP based 24

(n=32) (CDDP + VP-16 i.v. 11) (CDDP 10)

(CDDP + VDS 2) (CDDP+VDS&VP-16 1)
MMC, MMC and/or ADM 8

Systemic CDDP based (18)  CBDCA based (2)

chemo.

(n=37) CDDP+VP-16 6 CBDCA+VP-16 1
CDDP+VP-16&CAV 6 CBDCA+VP-16&CAE 1
CDDP+VP-16+ADM 1
CDDP+VP-16& CAV based (6)

CDDP+CPA+VCR 1
CDDP+VP-16&MFC 1 CAV 4
CDDP+PEP 1 CAV&CBDCA+VP-16 1
CDDP+VDS 1 CAV+VP-16&CBDCA - VP-15
CDDP 1 1
CAE 3 MFC 2
METVFC 3 others 3
BAI 18  Systemic chemo. 26
BAI & Systemic chemo. 14

METVFC: MMC, CPA, TOM, VCR, 5-FU,AraC MFC: MMC,5-FU, AraC

CAV: CPA+ADM+VCR

cyclophosphamide + adriamycin + vincristine @
CAV #rEEL £ (, CAV 4, CAV r VP-16 i
Mo 6B TH - iz, AEHEIL, CAVIEw L
CAV & VP-16 o#l4+1z, CDDP & %\ |4 car-
boplatin (CBDCA) & VP-16 @i A% 1 #13°
DR biLiz, BAL 32 TiTh i, &8t
ik & BAI oL A7 14 4, BALIC &k 316
HFEDZDOPI N 18BITH - 72, & FIb#
BHEDARIZ 26BITH -T2,

5) #REIIHE L REIHE

EFEFRIZOWTLD & EDAI, LD fER b T
BAI OB WA, HBEREOEMEL =
EG D A7, KO RERAL % AT L 72,

EWAEGFER & LT 2 FEAETHER, M & B
B L URITER & L T ol sn Bl oat &
Z.

R, BERBLLOTFHRTHEB I N
Kaplan-Meier Zkic TS L7z, FHOHBEER
12, 91% (60 %) THY, 5PINBEITEN Flhe
Hb, EEASBESUEIZ8HETHY, ES D

FRESF12 A 25

CAE: CPA+ADM+VP-16

ATHo, 19149 ARBE TOTFHTHEL
7=,

2B OEEEREICE, logrank test % B
7z,

w =R
1., &7E
(1) LD & EDjll4%# (Fig. 1)

LD 5l & ED SEFIANIC A FHRIC DWW T AT A
%5 &, LDERNT 2 fF47F81T 26%6 T, MST 12
13 7 A, EDERIIE 2 FE770I3 %4 <, MST iz
10 # BT, LD R FHEETH -7z,

(2) BAIftHOHFEERNERHE (Fig. 2)

LD s5iEfl 31 oo e e, BAI GEFERER & FEGHT
FEG & DFHITOWTHEL TAS L, 2T
iz OWTIE, BELEIZEDHLNih - 7295,
BAI @ B 5+ 2 45 LL_E 4 4751 6 fl v 4 51 %
HTW7z,

(3) WFEHnZzEzhE (Table 4) B & rZFhEH]

£ (Fig. 3)

(69)
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T PIRFBHEDOBIRICONTATARD &,
SR e 7% 33 il o T, BAI #FH 5% 16 1,
L BRI 1T B TdH - 72, CR HH* BAI
T3 6%, &HILFERERTIZIIBNTH -2,
PR # & TOEREIT VTN D 94% T b
> 72, BAIB#T#» 72 PD D 1ERIE, B K
B TH PD 2237 {, WBBICIEMETH -
72, WA ILIE, CREH M L T BAI#
T 6%5°31%, @HLFRERE T 35% 57 59%
Y 57295 PR LLFOZESERIZZFNFN 4% T
H N, FZHEIIBERIEHRAE T L LR

100 =4

(%)
BAI(+) BAI(-)
— b 22 1% )
- ED 8 16 )

50 A
—LL“L. LD (negp)
0 1
1 2 3 4 5Y

Fig. 1 Survival curve of SCLC by extent of disease

(LD & ED)
(L0 o =31)
100%
00% 'l Case  WST(m) Rad. (Gy)
=-= BAL + Rad. 12 ] 55+ 6.9
= BAI + Systesic + Rad, 10 13 45379
-—  Systesic | Rad. 9 25 46 £ 6.8
Dose{Gy):chest irradiation
50 ..._.....,I. - -
! 254
I
L% |
“ T
|
R S —
0 T T T T 1
1 ? 3 4 5y

Fig. 2 Survival curve of SCLC between BAI (+) &
BAI (=) in LD cases

(70)

AL 9 ) i R A

HAEDLh Tz,

Kiz LD fie Bl 24 Bl CEENEFIC FHRE 2T A
5%, MSTIZCR#MIT25#4# A T, PRI TIF
1347ATHY, PREFIITTFHEAIETTHY 2
FLRICEE-LTB ) FHEART, CREITLT
TUTRAEFIOF LGV L0550 5,

2, BRI

FFAM vT g 2 28 FEBI D) Bl FFEALIC D W T A

ThdE, MEBIHRLZ< 9 (33%) TH-

Table 4 Tumor response after BAI & systemic chemo-

therapy (evaluable n=33)
gﬂ lg;g;m =5 |Systemic Chemotherapy
CR 1/16(  6%) 6/17( 35%)
PR 14/16( 88%) 10/17( 59%)
NC 0/16(  0%) 1/17(  6%)
FD 1/16(  6%) 0/17(C  0%)
RR 15/16( 94%) 16/17( 94%)

(evaluable n=33)
Tumor response after Radiotherapy

gﬁ} l:;tl‘:;m (n=5) | Svstemic Chemotherapy & Rad.
CR 5/16( 31%) 10/17( 59%)
PR 10/16( 63%) 6/17( 35%)
NC 0/16( 0%) 1/17(  6%)
PD 1/16( 6%) 0/17(C  0%)
RR 15/16( 94%) 16/17( 94%)

(evaluable n=33)
(Evaluable n=24)

TR B
w 12 12
R ] ]
FR T 3
b
| !
FR (n=10) ‘ CR (n=14)
| o 5
| 1 2 3 4 5y

Fig. 3 Survival curve of SCLC between CR and PR in
LD cases

HAERSWE #6538 #H12%H
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2. ZLTC, VroNEilEREMNTH E NIk,
ELIZHERFIL 5HTH- 72 (Table 4),
3. 2 F4:FHNDIRET (Table 6)
QEEFWZOVWTATALE, 66lHD, »
Ty LDEFTH-72. Zhbix, WThLia
BIZTCR 2#B1:61TH- 72, BFEEMIZ, iz
B HERES2HTOTH o2, Y o3
BHEO 1AL, L& T ESHEREN TH -
7z, 200h%, BAEEFTTH S,
B L HEERICOWTATAS &, FHMliTAEZ
6 & A LL LS 2 B8 L1472 21 BT, 46 Gy,
56 Gy D2 TRRETMINERZ2AEDH6GY D

Blliz SVC IEMREF TR BB T, 46 Gy Dl

1441

B 8B &7z, SPIXEHL, 3BIL T4
ARTH -7 BAIGEHI 4B TH Y £ B0
BREEREA OB, BAIL & 4 S A0SR k0t - #E A7 2
Bl Th -7z, FHHREIZHIGYTH - 22
(Table 7).

z &
4, SCLCIzB W TS RET—E D&
Table 5 Initial recurrent site of SCLC (evaluable
n=28) (M : month)

Site No. of cases

Disease-free Interval between
onset and recurrence (Mean +-5D)

Brain 9 1-16 M(6.5:4.9)
BAI il T&H - 72 (Fig. 4). L. N. 7 3-18 (9.8%5.2)
BOp B SRR, 32 AL bR B % B L 22 Bone . 2- 9 (4.043.2)
_ Pleuritis P 5-6
100~ — e H Pf‘im;ary site E: E.: 6
Y 6/6 /1 4/4 Liver 2 =82
\ ! Orbita 1 1
Y e
50 v 1 BAI(+) 14 5
BAI(-) 5 4
Table 7 Radiation pneumonitis after treatment
0 ' | | i radiation pneumonitis 8(4)
30 40 50 60(Gy) cure 5(2)
( evaluable LD cases n=21 fatal 3(2)
follow-up for more than 6 months)
severe dermatitis 1(0)
LD ED spinal cord injury 0
BAI(+) 10 1 ( ):BAI(+) (evaluable n=33)
BAI(-) 4 4 systemic chemo. 5
: BAI 4
Rad. alone 1 1 (BAI+systemic chemo. 2)
Fig. 4 Local control and radiation dose Eee e R
Table 6 List of 2-year survivors of SCLC (n=6)
No. Age Sex  Extent Stage Treatment Response  Recurrence Prognosis
1 67 M LD I BAI(MMC) + Rad. CR NED 8y Alive
2 63 M LD A BAI(CDDP)+Rad. CR NED 2y6m Alive
3 61 F LD A BAI(Cis+VP) +Rad. CR Brain Meta. 2y9m Dead
4 69 F LD B CAV+Rad. CR L. N. Meta. 2ylm Dead
5 67 M LD B BAI(CDDP) +Rad. CR L. N. Meta. 2y2m Dead
6 52 M LD B CAV+CA-VP CR Brain Meta. 2y6m Dead

FR5F12H2H

(71)
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ERERPEEL THRLNL L IICE>TETWS
5, AU b 5 TRMM A (, BED
2z LR O R I S~ DR 5 H I
Lo T B, AbLEERREB ORI~ OB NNE
WL L TOMHBBRIIRPELTWEEZ LN
%20, A E BT 65 B 60 B THUN MG HEH*
KN S NRFEHEA 556 T, BBIMLD AN
$H75 B TiTh LT iz, SCLC MfEieny b
o s R AL I D v T I 1981 4E o TASLC
(International Association for the Study of
Lung Cancer) TH#HEENTWAE2Y, “hick 3

LORAACT L TTY «7u 14 L Ty A Aol
< Wviol a7 J.dUL_l":l/J”, DULJ‘/J”| O

FEH, LD T15-20%ThHh 3. bbb D
Tii, MSTA»#LDTI134H, EDT10#H, 3
FEFED, LD T13%TH-72. L, EM
EFRIMTHND, BRLELALNDLPD,

SElbhbhOpkilz, —EDHELETIE Y
SRR EROMEETDORETH Y, VP-16 B
#h & » VP-16+5-FU, CDDP ¥ f, MFC
(MMC, 5-FU, Ara-c (cytosine arabino-
side) ) ZrnflicRoNs &2t Th ik
EHEOFILEEN T2 bod, ik
DRI ETS, 20z i2EnE
SN TwBHIED CAV #ik=e, CDDP+ VP-16
Wit & DMl A b AT SCLC D kiR BRIF1#%
DYENT DAL L WIEEME 2 b5,

—fix B9 12 |X, CPA, ADM, VCR T @ CAV
PR RREEN itk s LTHYwWsn T, LD T
7 CR Bh* 40%Ai 1%, CR+PR 4% 80% Rt N%h
REHIHFTW3E, LrL, BBERET, 3448
WWEFED 15-20% TH 599,

MHEMBHSGD 2 L 212 CDDP + VP-
16 (PVP) i3, B BHERIFEI LT
L2028 ik TosERlE, bitbitd CDDP+
VP-16 Dl A&+ T%  HwTw b, CAV &,
CDDP+VP-16 ® Z @ 2 DDFEH TOLZERIEE
75, FEFESEMEND AR — N TR B 8 THGT &
L, CAV, PVP, CAV-PVP £ H: T g
T, TEREVGHEBOMAEI YR TH-o2 L
va _3 29).30-)_

bhbhaoflTd CAVIiZc CDDP & % wid #

o) 5 4K @) carboplatin (CBDCA) @ #H 4+ @)
HHBID 8 Bl b - 7z,

bitbiid, BALIZDWw Tid4ic NSCLC #
HFMZ ZNE TR ODEE L TE T 5 Hp10-19)
NSCLC Tix 85% m v #E &, 10% @ CR
2R TW3, —F SCLC T BAI »E #H i,
LG nE v 728, NSCLC & i
R, FRTZE L EEZ b, FESEOKE
Ti3, 1 RBRB LU TFHRDMED 5 4 F{beHF
DAL DB TELBDH L - 72,

L L, bhvbhoEFGIOKE (Table 5)
Tl RUrEFEDB L A7 ¢, BAIL @ j& i b~
DEFGH ) pdbitiz, bhkAlZ, TheEmIb
BAL #ffH L Tz E %, 2840d 194 (68
%) ThH-712. BAFEREHI»SCLCIZB T 30
%HiRE DME P LFEZ D L, 28%F D 24
DAEDIFFEHFEIZEEEFZ B,

G, BAIL R T SCLC 1 T i JiE 4554
MM RO EF R BT, BRIz »
TE2ELTWAEY, @H{bFatEN 2R DE
W NSCLCIE &Fiziz BAl» &3k, SCLCic b
WTIREFL BT TH S5,

SHEL LAFER M 4B BAIBTH DL Z
LiFEERHE L TEERDO LT L o, BAI
DERTHEL DS L) THHH, £H{b¥HE
BETOMPLIFTE 2B TH -» 2 WHeH: L BE
TEZ W,

SCLC Tt #ia it 1960 £48 % Tix, &
(bl oo, £5FEBLLTELILNS
EIC L2 R, ZWEBERED L, 1L
BEOFREAGERHE N2 ICONT, £81b2Eak
HE D CRED S VEEEND LS 2k -7

Lo LERFAOBE D L, SWEiEsEE,
reA bR O 2 A 3 & & L BUE Tl £ 81k
s EEgE i, o LD SEM 2 dutaic, BoEbE
HHEADPEFRIGTEINZ 5 2 L AFEN L F 2
& LT Vv B 3234,

B AR 12, NSCLC & T A2ewnig
B TITHILT V5%, JRATHIE KT L,
50 Gy fREEAE Y L& 2 L Twa, #KIZT
48 Gy Ll Lo Tid, BEHILh - 72 & O

BAEN W 9535 H12s
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L 5%, bbhoRiE* BIET LD E#l <o
EH BRI 53GY Th - 72, HHES X, BRME
ROGHOH T, 50Gy U L TCRFBER* RS
T, F 8L D 50 Gy 2H3E L T2, bbb
ML RE 50 Gy 12 LEp L £2 T b,

bbb ORHFEFN LS SiF, F#158 cm?*T
botz, LoL, MhkitsknptHEossr %
(Hi~DiErEET D Eh ) EVRIIZEY
12 WD T, EEREOHE TR RS HE DM/ INGD
BOPETENIESORHBIZE LT, LA
PR CTRHB LM T2ANLEE L e EL LN
%. LD 5Bl TRIBEE X/ NBE T oM T2
B E DEEDL B 5B,

Turrisi & 13, LDFEFIC 35w T Z 58 R E &
bRk & ORIBEGERIC L D 2 FEEHRI57%
LOBRIFLERLZHEL TE N, KHBELER
Wroeic & 0 B s o - R E S D Tko
BHH S DI SN L REMEND B,

iw &

198141 A&V, 199146 HF TolIcHER
B RAERUR LB & OB TIEHR 2 4T - 72/
AR litiE (SCLC) o 65 el o i R B 2 35 b
B & i BET L, BALGERBI~DHEZE L
Z 7z,

1. el NRIE, BHL8HI, LT HI, F
fiix, 37 m&AH 5 86k (#1651 Tho e,

2. LD #EflAs 41 61, ED A 24 Bl TH D,
FrTINMa8 T, [H24, W44, A
oG, [IBRI28H, IVEI22HICTH -7z,

3. LDHEFIZE, 2FEFERIL 26% T, MST iz
134 H, EDfEH# T, 24 £ FH i & <,
MST 210 # A TH -7z,

4, LD 5 31 il eh, BAI ff F 22 f5 & JE 4
OB TTFRICHEZEIT 4 {, MSTIZIEHEH
BRI TBAIORMTFH~OFSHGIREINE
y i LR Y Al

5, RFEILOZERNF T, BAI # & b
#TiE, CR6%, PR88%, NC0%, PD6%T,
T R R B 1% 0 2R EE, CR31%, PR 63
%, NC0%, PD6%T&H ", BALBH THEL)

PR 512 A25 H

AWM EIZELN L5 2.

6. LD el 24 B, Z=#h35)ic CR & PR T
DFHEIZDWTRTAS E, MSTIZCR #7125
#ARBT, PR#¥13AATH-7, PRENIT VTR
b 24ELINICPET L T iz,

1. WEIFFEEAL T LRI T HEZe 28 EG v, i
EEIBIERL £, KIZY) o EinERH T
W TEERE S PITH - 72, RFrERER L 2 1
DEBTH -7z,

8. 2HFAEFHE 641 (10%) @, 1 WiE
Blas 10, M58 T3 hnd LDIER TH
N, HEICTCR 22 2RI TH - 72,

Z b 6 B 483 BAL HEHIERITH - 7=,

X Wt

1) ACIEyRE, 38 (9) :49-53, ER#EO®E, JEi4:
DI (BRRERT)), 124454 1991

2) BREH, BAHR, L#rs5 ) iEEoEY 8
R EE (BHPE E090), mIEReN, T 1023-1029,
1987

3) WEIER EORUH S, p351-380, - KU
PR - R, HUIE, 1987

4) RBEZIE AL, LA 16 (8)
2522-2530, 1989

5) PIREE | WS bRk Bl X B, WidtAAbiE
BEE-FF A~ D HEER-P 136-146, 1988 4 & 1k
#, W

6) MEFF=RR, FIERASE C ERAHOMBEZESE B p 261
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