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Legends for Figures

Fig. 1. Sequence alignmént of DNA fragment corresponding from 541 to 585 (for 4
tandem repeats) or 541 to 579 (for 3 tandem repeats) of the rpoT gene from
M, ycobacterjwb lepraeisolates.

Sequences from 7 isolates and the reference (from Database, accession no.
U15181) are shown.

Fig. 2 Genotype detection by electrophoresis in agarose.

Five 11 of PCR products were electrophoresed in 4% Meta Phor ™ agarose and
then stained with ethidium bromide. Samples were lane 1, Kagoshima (Japan); lane
2, Kanazawa (Japan); lane 3, Korea-1; lane 4, Thai 53; lane 5, Okinawa-1 (Japan);
lane 6, PHS-3 (Mangabey monkey); lane 7, PHS-4 (Armadillo) and lane 8, the DNA
size marker of 50 bp ladder.

Fig. 3  Distribution of two genotypes of M. lepraein Japan.
@ )/ /eprae with 3 repeats in the rpdT gene; :M. lepare with 4 repeats in the
rpdl gene. '

Fig. 4  Distribution of two genotypes of M. Jeprae in Korea.
@ :M.Jeprae with 3 repeats in the rpdT gene; () :M. lepare with 4 repeats in the
rpdT gene.

Fig. 5 Distribution of two genotypes of M. Jepraein China. .
@ M. /eprae with 3 repeats in the rpdT gene; :M. lepare with 4 repeats in the
rpdT gene.

Fig. 6  Distribution of two genotypes of M. leprae in the world.
@ M ieprae with 3 repeats in the rpdT gene; M. lepare with 4 repeats in the
rpdT gene. /
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FEQC), FDMDBHE & BHEE K (Others)

Normal GU DU&GDU GC Others
China, Peking(%) 444 43 148 47 28
China Fuzhou(%) 242 24 222 39 473
China Guanzhou(%) 35.4 3.7 17.5 3.2 40.2
Vietnam HCM(%) 462 4 20 26 27.2
Thai, Chiangmai(%) 50.4 3.3 155 0.8 30
Thai, Bangkok(%) 33.7 181 203 14 26.4
Japan, Tokyo(%) 8.8 253 172 3.4 45 4

Japan, non-Tokyo(%) 19.6 20.6 14.1 0.8 449



WNESZEH C o U ES R
GU,

Normal
China, Peking(%) 58.2
China Fuzhou(%) 54
China Guarzhou(%) 343
Vietnam HCM(%) 41.1
Thai, Chiangmai(%) 69.6
Thai, Bangkok(%) 549
Japan, Tokyo(%) 5883
Japan, non-Tokyo(%). 559

81.8
60
100
86.7
64.7
479
18.7
80.1

D.U & GDU.

78.8
66.7
879
64.5
83.8
65.4
83.6
88.7

G.C.

75
62.5
100
80
75
75
81
53.8

R AR, o) HERE, BE. B LEEES
<=30 31—40 41—50 51—60 >=6

HP infection(%) 85
Total Atrophy(%) 7.4
Mild Atrophy(%) 3.7
Mod. Atrophy(%) 3.7
Sev. Atrophy(%) 0
Total Metaplasia{%) 0
Mild Metaplasia(%) 0
Mod. Metaplasia(%) 0
Sev. Metaplasia(%) 0

60.7
10.3
26
5.1
2.6
127
5.5
3.6
3.6

65
3.8
3.8

25

58.3
48
0
4.8
0
83
0
42
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57.1
25
15

5
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10.7
3.6
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53.8

HP infection{%) 542
Total Atrophy(%) 8.9
Mild Atrophy(%) 0
Mod. Atrophy(%) 6.9
Sev. Atrophy(%) 0
Total Metaplasia(%) 57
Mild Metaplasia(%) 28
Mod. Metaplasia(%) 0

Sev. Metaplasia(%) 28

66.1
109
43
4.3
22
3.9
54
1.8
1.8
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15
7.5
7.5
25
9.6
5.8
9.6

57.7
34.4
6.3
9.4
18.8
25
111
28
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> =61

55.6
36.8
105
53
21
29.7
0
3.7
259

Others
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459
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475
72.3
65.2
60.7
581
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4.8
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0
1.7
5.8
1.9

0

54.2
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6.3
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< =30
HP infection (%) 44 6
Total Atrophy (%) 5
Mild Atrophy (%) 5
Mod. Atrophy (%) 0
Sev. Atrophy (%) g
Total Metaplasia (%) 1.2
Mild Metaplasia (%) 12
Mod. Metaplasia (%) 0
Sev. Metaplasia (%) 0

31—40

853
16
9.1
6.8
0
43
21
0
2.1

41—50 51—60

464 70

8.5 24

6.4 24

2.1 0

0 0

0 8

0 4

0 0

0 4

> =61

49.2

229

171

29
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16.7

10

0

6.7
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< =30
HP infection (%)
Total Atrophy (%)
Mild Atrophy (%)
Mod. Atrophy (%)
Sev. Atrophy (%)
Total Metaplasia (%)
Mild Metaplasia (%)
Mod. Metaplasia (%)
Sev. Metaplasia (%)
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59.2
122
9.8
0
24
26
0
1.3
1.3

72.9
19.6
10.7
5.3
3.6
42
1.3
0
3.9

31—40 41—50 51—60

79.5
18
12

6
v
6.8
4.5
1.1
11
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74

175

8.4

17

1.4

89

43

26

2.1
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<=30 31—40 41—50 51—60 >=61

HP infection (%) 53 528 62.5 58.8 522
Total Atrophy (%) 0 12.2 19.6 18 17.5
Mild Atrophy (%) 0 58 10.7 12 8.4
Mod. Atrophy (%) 0 0 53 6 1.7
Sev. Atrophy (%) 0 24 3.6 0 1.4
Total Metaplasia (%) 38 7.7 8.1 7.3 205
Mild Metaplasia (%), 3.8 46 0 49 8.2
Meod. Metaplasia (%) 0 0 54 2.4 9.6
Sev. Metaplasia (%), 0 3.1 2.7 0 2.7

A, B EREER, Vo) @R EER, B ERkeS
<=30  31-40 41-50 51-60  61=¢

HP infectior(%) 45.6 61.3 72.4 752 70.1
Total atrophy(%) 7.5 206 295 456 53.1
Mild Atrophy(%) 48 1.4 131 16.5 16.7
Mod. Atrophy(%) 2.1 54 9.4 16.3 16.6
Sev. Atrophy(%) 0.5 1 7 12.9 1.8
Total Metaplasia(%) 52 1.5 279 39.2 473
Mild Metaplasial%) 3.6 3.3 7.4 83 8.7
Mod. Metaplasia(%) 1.6 42 9.2 11.7 13.2
Sev. Metaplasia(%) 0 4 9.3 19.3 25.4

BA, B FRR. Uo) @R, £68. BLEELER
<=30  31-40  41-50  51-60  61=

HP infection(%) 426 58.3 75.3 74.4 64.2
Total atrophy(%)#3 10.8 26 467 56 61.6
Mild Atrophy(%)#3 4.7 13.9 24 24.4 21.8
Mod. Atrophy(%#3 56 9.3 121 15.7 19.6
Sev. Atrophy(%)#3 0.4 2.8 10.6 16 20.2
Total Metaplasia(%)#3 42 129 299 221 458
Mild Metaplasia{%)#3 04 5 9.4 10.2 11.3
Mod. Metaplasia{%)#3 1.9 42 84 9.8 11.4

Sev. Metaplasia(%)#3 19 3.6 121 174 231
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<=0  31-40 41-50 51-60  61=

Total Atrophy(%) 325 30.9 36.2 50.4 69.8
Mild Atrophy(%) 200 19.8 14.4 18.9 23.1
Mod. Atrophy(%) 10.0 9.3 11.8 18.0 23.5
Sev. Atrophy(%) 25 19 89 13.6 23.1
Total Metaplasia(%) 9.6 18.4 34.7 44 50.3
Mild Metaplasia(%) 6.1 45 9.3 9.2 10.3
Mod. Metaplasia(%) 35 6.9 12.6 2.6 15.7
Sev. Metaplasia(%) 0 6.5 128 209 243

BAAN, BOR, Uo ) miaEsr, £6%. b Eicss
<=30  31-40 41-50 51-60  61=¢

Total Atrophy(%) 0.7 22 94 287 309
Mild Atrophy(%) 0.7 1.3 58 7.9 8.2
Mod. Atrophy(%) 0 0.7 22 10.4 7.4
Sev. Atrophy(%) 0 0 1.4 10.4 15.3
Total Metaplasia(%) 08 06 99 247 404
Mild Metaplasial%) 08 0.6 25 55 5
Mod. Metaplasia(%) 0 0 3.7 48 7.5
Sev. Metaplasia(%) 0 0 3.7 14.4 218
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<=30  31-40 41-50 51-60  61=

Total atrophy(*%) 264 459 60.4 36.7 771
Mild Atrophy(%) 121 247 31.1 18.7 26.2
Mod. Atrophy(%) 13.2 16.4 15.2 95 271
Sev. Atrophy(%) 11 48 141 74 238
Total Metaplasia(%) 8 19.7 36.9 42 1 523
Mild Metaplasia(%) 09 82 11.6 11.8 12.4
Mod. Metaplasia(%) 3.6 6.3 10 12 13.6

Sev. Metaplasia(%) 3.6 53 153 194 259
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Total atrophy(%) 02 44 129 299 38
Mild Atrophy(%) 0 22 6.5 146 15
Mod. Atrophy(%) 02 1.5 4.3 61 8.2
Sev. Atrophy(%) 0 0.8 22 91 148
Total Metaplasia(%) 1.3 34 8.7 232 339
Mild Metaplasia(%) 0 0.7 25 5.4 9.7
Mod. Metaplasia(%) 0.7 1.3 3.7 59 6.8
Sev. Metaplasia(%) 0.7 1.3 25 11.8 17.4

NEEZ I ONWT -

RE, LV B H+IHEBREIRESELo TV, BFRANIMEE L LKL TEEEL
1.4-10.5 %, MIOBHREIEH 2, + _HBEEIL06-09EFTH -

NEEZ o Y ERERCONT

BE, #i8c v B+ _HEBREOro VERLEBEIREXCER- Tk, EHE
(Normal):34.3-69.6%, B 1 B (Q.U.24798.7%, + _ H B EBE R O E + ~_ HF B E &
(D.U.&Q.D.U):64.5-88.7%, B # (3.C.):53.8-100%, F O OB IHFE L EHEM B & (Others): 45.9-
72.8% T8 - 72,

R, WER. FEHEER, Co ) ERRE EHE BLEEERONT:

Er VEREETERATIEERE TR, ¥, BEETE, LR, MEETZ, EOHiE T
b, EWmBRCARZERD R ok, BHL, N bF A (WFiyf) Tk, XM T ARSI &S
REOEL 2R L UEHREMT D LRER 48D, U0 ERLAEILEHETEZA AN FTve)
PRLE, BESHE BLREEAT2ERETHRARNRE LS ok, BHE, BLEI4AesET
EEHETCHEADRRELELS . BMEEHE, BLEMCEOBRECLERARRE LR b, FED 3
Mg, FLERETRY A E, Fo UERRE, EHEE, BLACERCEAZEZRAD L.
FEEMN (BEE) TRERNBEFEREEL, FA40 2 #RTL, Yo VERRER, #EHEE,
B E R aERCREAEELRDT,

Vo U ERERE, R, BRI, KMEEMEE, B LEMbAERCONT:

AARNEBEE CIIAEENR, BLAELEL bEERLI VBT O - & L Em, —F, H
KN TIT, BEER, BLRE4E LY, BEFEETHERTHIH, FEBELOHED, S5
FLIMEML T,

3) EE

g "W E ., P UEAREE SEZEHEE, B L EILE FIE

b t"(*(%f.IO"Cb\é,ﬁ%%sz'@%ﬁ\51315
). R E % LD AEEEE (BEERFY, BE. B

EE'EU@@—?(%‘E@—J‘)‘Dﬁgﬁ-ili‘i‘fﬁﬁéfbéﬁfﬁﬁﬂ

(@]
HoA™

B |

X
i

E]



24
O 2T
SN
o H M
B8 g
s~ .8
WU ¥
Eg Lk

ir} 1

[

B D E B S
T S £ S AN
., E U

f

ba
£ -
i 8
S
oo

RS2

—_

iz

S

dr o



naos
(%)0A30] —uou ‘Uede e s4243loQ "0°0D ? NAa

n'o

|JewJoN

(%)noyzuenH'assaul D et

(%)NOYZN{'9S3UIYD g / l;\
P A S

(%)4ox%sueg ‘1Y | —ye—

4\

/
X

/,

(%)ewsuelyo'ieyy

)

ah

(%)W OH'We u3aip — \.‘

|-

1y

|

(%)3unjoad ‘BUIYD —g—

(%)oAqo] ‘uedep —@—

£ IH M E e M e 8 Y

0l

0¢

0¢€

oV

0§

09



nao

(%)0Ay0 | —uou ‘uedep siey30 "0’ 7 'Nd ‘N'D  |ewsoN
I T T T o
(%)noyzuenneul Y m—je
0¢
(%)noyzn4'eul ) g )
. . ot
(%)1033ueg ‘e Y| —y—

(%)lewdueiyy ‘leyy 09
(%)WOH ‘weulaip 08
(%)8unjsd ‘Ul —g—o 001
3303_0._. .:mnmwll.’l 021

FEEJHIEREDTRAEHSH A



(#E )
19=< 09—16 0S—1l¥ Ov—1I¢

S#'(%) eise|dejapy "AdS

€#'(%) eisejdejoy PON —w—

C#'(%) eise|delop PIN ——jme

€#° (%) else|dElO |B}O | g

€#'(%) AYdoaly ‘A9 S e

€#'(%) Aydoayy ‘pop

e#(%) Aydouyy plIN

>
£#'(%) AYydouly |B}10 | i J’/>

(%) uo13oejul dH—=ag

FAHTH "B EEIJHOLN "Ed

01

0¢

0¢

oy

06

09

0L



(W)
19=< 09—16 06—1¥ Ov—1IE

e#(%) eise|jdela|N ‘A9S

e#'(%) eisejdeisy ‘pon

£#'(%) 1Se|deI8W PIIN ——fm \\u&n\
N

e# (%) eisejdel}a |\ 1210} g

C#(%) Aydouly "‘A9S ——

e#(%) Aydosyy 'pon

e#'(%) Aydosy pIIN

e#'(%) Aydosyy |€10 | —g— <

(%) uonosajul dH —@—

FAHTE "B EEIHOME! "Edh

0l

0¢

0¢

ot

0¢

09

0L



e#(%) eisejdejap ‘A9g

g#'(%) eisejdejapy ‘pon

e#'(%) ersejderay pitiN ——g

e# (%) eisejdejap |e30) —g—

E#'(%) Aydony ‘Ao 3

g#'(%) Aydonny ‘pop

e#'(%) Aydosny piIN AN >

g#'(%) Aydony |e3o) g <

(%) uonoajul dH —eo—

FAFHTE " BFELRE-IHO N T

01

0¢

0¢

0¥

06

09

0L

08



()
g#'(%) eisejdejopy "A9S 19=< 09—1S§ 0G— 1YV ov—1¢

X = %
E€#'(%) e1sejdelop PON ——w— i ‘ -

e#'(%) elsejdeloN PlIN ———tfe

€# (%) eise|deldp |80 | e

S#'(%) Aydony A9 G Y

£#'(%) Aydosry "pop P o

c#' (%) Aydosry pIIW \ <

e#'(%) Aydouyy |ejo | =

(%) uoilosjul dH ———@Pp—-

FAUAHTEH "BE2EEIHOT Ly

ol

0¢

0¢

ov

06

09

0L

08



(#AE¥)

e#(%) eisejdela|y 'A9S
(%) 19=< 09—16 O0GS—IY OV—1E O0E=>

g#'(%) eisejdelsy ‘pon N LYFAHAWEE\L\\I

e#(%) eise|dela|N P! N —mdfmmeem B \

M.A*v m_mm_QﬁHQE je}o0]} ——eo—

E#'(%) Aydony ‘Aeg — g

E#'(%) Aydosyy ‘poly

e# (%) Aydosyy pPIIIN

C#'(%) Aydouly |} 0| g ‘/‘\’\

(%) U0I199}Ul dH e

FAUHTE HELEFRGIHO) 2L ") K

0l
0¢

0¢
ov

0§
09

0L
08

06



(A ¥)
19=< 09—1IG 0S—I¥ OV—1LE O0E=>

A4 ok N\l

e#'(%) eise|delay ‘A9S / — Q
c#'(%) eisejderay ‘PO %

C#'(%) eisejderaN pPi!IN ——tp

(%) eisejdel s\ |e}0) —og—

€# (%) Aydoily "‘A9S ¢

E#'(%) Aydosyy ‘pop

e# (%) Aydony p'y
E#'(%) Aydony |€10] g / ~

(%) uol3osjul dH —e—o

FAHTE "BELERGIHOLEAN ") K

0l

0¢

0o¢

ot

0S

09

0L



(A3
19 09-16 0G-Lvy OV-1€¢E

c#(%)eisejdelapy "A9S

A4
I

0€=>

\is

c#(%)eisejdersay ‘pon _

e #A*vm_mm_amuus_ PN ——tee

€ #(%)eisejdelay 210} —o—

C#(%)Aydoaly "‘A9S —¢—

€ #(%)Aydosry ‘pop \l\

e#(%)Aydosly pI'N

e#(%)Aydone e30] —g— [\\l’\

(%)uonosjul dH —e—o

FAHTH " BEOLEEYYH

01l

0¢

0o¢

ot

06

09

0L

08



(#AF)

eisejdelr o *AD
E#(%)CISEICEION "ASS >=19 09-1§ 0S-l¥ Ob-1€ 0E=

E#(%)eisejdersay ‘pPon _

e#(%)erse|dersy PlIN —rip—

g #(%)eise|de}o N |€10] — g “ \< \\
E#(%)AYdoaly ‘Ao —y— \ \

e#(%)Aydosyy ‘pop ‘\ \\ \0

c#(%)Aydosry PN \.\ \

E#(%)Aydosie |10 — g ﬁ \

(%)uo1o94ul dH —e—

FAHTE BEOWEEYYH

ol

0¢

0¢€

ov

0§

09

0L

08



>=19 09-16 0S-1v ov-1¢
g#(%)eise|del oy ‘AOS —p——

g#(%)eisejde; o PO —

g#(%)eisejderoN PN —eo—

g#(%)eise|dersy [e30] 3¢

E#(%)Aydony ‘Aeg

e #(%)Aydosny ‘pop

g#(%)Aydosny piiN —g—

e#(%)Aydonre 830 ] —@—

FAUAFHTH HBEORFGBIHEEYYH

01

0¢

11

ov

0§

09

0L

08



€:£ E:)
19 09-186 0G-1¥ ov-1¢

v
it

m#;vm_mm_nmuaz A9S ——

0¢

>

m#;vm_mm_nﬁos_ ‘PON ———

g#(%)eisejderaN PI!N —eo—

mu.;vm_ma_amyoz |83 0| —¢—

E#(%)Aydony ‘Asg

e#(%)Aydony ‘pol

c#(%)Aydonny pIIN —pg—

m#;; ydoaje |ej} 0] —@—

FUAFTH BEOEMUIJHEEY YH

G1
0¢
G¢
0¢
GE
0¥

Sy



(H#W+)

E#(%)eise|deldaN ‘ASS e >=19 09-16 0S-1¥ OFv-1¢ 0¢

mﬁ*vm_mm_amuus_ PON e

e#(%)ersejdersy pi!N —eo—

£#(%)eise|del o 1210 ] —xk—

e #33> ydoJly "AsSg

e#(%)Aydonyy ‘pon

E#(%)Aydony pN —g—

e#(%)Aydosje |e10] —@—

FUAFHTH HBZEORFNGBJHYEEY ¥ H

0l
0¢

o€
ov

06
09

0L
08

06



(#E )

£ #(%)e1se|de3 o ‘A0S >=19  09-1§ 0S-l¥ O0¥-1€ O0F

E#(%)eise|dera N P ON —fom

>

g#(%)eisedersy pj!|N —eo—

¢ #eisejdela | |30 | —¢—0

E#(%)Aydosyy "Aag

e#(%)Aydosyy ‘poly

e#(%)Aydony plIIN —g—

e#(%)Aydone |e10 ] ——p—

FUAHTY BEOHRUNIAIHWEEY YH

01

Gl

0¢

G?¢

0¢

GE

0¥



.

e PV i - *
Rracead DEMATHOIO0N

The Japanese Society of Pathology

Editorial Office : New Akamon Bldg. 4F, 2-40-9 Hongo, Bunkyo-ku, Tokyo, Japan

Proc Jpn Soc Pathol ISSN 0300-9181




-3-113

-3-114

-3-115

-3-116

-3-117

'-3-118

'-3-119

31"

-3-121
-3-122
-3-123
-3-124
’-3-125
’-3-126

>-3-127

-3-129
>-3-130
>-3-131

>-3-132

>-3-133
?-3-134

2-3-135

89

BREERE K O—EIRE
BH BR EHAE BEER REPEBE E»
4 5 BE® Highly Active Antiretroviral Therapy (HAART) D&z £&5%7 ) 7hay 7
AETIEL LI RS RE R 2ERERED 1 HRE)
BH R EFREAEREEESEE) E»
MAC BHAED 2 EBRA
#hE  HEsE (ESCEREREREEREE) 12
BEMER 7 2~V F )V ZE DB EMERZE ORI F BT 2 /B ER R
Lk EE EHKE KERRt REEHEE) &»
FAYIMESHIpaE. BB HEERIC eI N+ 77 X<ERRE L 12 2 FIkR6)
AR GER&SENAREE RERD 1E»
MEREBFEER % fE - 72 cytomegalovirus BEE BB D 4 T
R 5AE (BHEERKER BWER) 3
Helicobacter pylori (HP) B8 & ##% > mucosa-associated lymphoid tissue (MALT) & Ffr
B > 882 B 5 inducible nitric oxide (iNOS) DFIEDEFF DRSS
HH MR (BREARY BE¥H EFER /EEE2#E &2
H. pylori BRBHEIWC BT 5~ A MO HIR L stem cell factor iZ DWW T
B 8 (BWEERKRE REFEE—HE) E»
#hh . EiEE & 5 H. Pylori B & HIEER, B LR ICEOBROMBBFIIRE (583 #)
(HH B (HEAERIKEE REYEE) E»
Ry YT FATFNVDSD BEEFRY A VRS ) LDSHE
S EA (ERIRRYYEMZRT  BRRER) 1E»
¥ ayh AED—ZIBRE]
EAN B GFBXEEFIE 2 /RHE) 13h
TTV BN EE O£ 40 §l OREERFRIBRET
FEH—E (RERbt BRRRERD
FERESICB T3 TTV DNA ORH & simian-TTV Q58
R M7 (ERIRRYYEMZERT BYYRELEE) 1E»
< 7 ) 7 RBRYHRE OB IR
Il EH RKEKRY EES REYE_FE) E»
“de novo” ¥ EERF LR IC B 5 HPV Bt
HH BT (GEUFERT RELR) E»
hEgEY 4 7 )VEER O Kaposi RIE (5 2 #Re)
YRAER HIOTR EREREKZE RERE) &
Listeria monocytogenes BRIZBIF 5= 07 7 —I AHNY Y v —ZFHE(MSR-A) O#%E
AR HE FEA¥ EEE SREEEE) E»
R M ERIEREED V) Vo EIRE 12 Bl OB RIREFIIARES
N B BRERKE B—RHE) o
EB 7 A VARSI & 3 MRERELRMERERIC L > TEBL LI L F 2 S5 h 2 TR
H AR (BRfREERE EXHR REXHEE) E»
KEGEE 12 JC 7 A NV AFURB M Z B AE I B S e o8, PML R EH 2 itER %
b7z 7z AIDS O—ERBI
HAR EA (HEHEHILHEVERR FE) E»
JC virus /3% %E S VP1 ORI FRERICEE T 28F5%
EiA EE (duEky BEY S FMgRE. CREST JST) &2
HTLV-I Tax BEIZ & 3 JC virus (JCV) promoter DR/ 7V 7 HIfdF Ay 2 &AL
MH B JdtElky E2E S F#lgmEs¥. CREST JST) E»
Sezary FEMBEREIZEHE L2 A b AF T T A4 )V R BSRSE DO —EIRE

mee Y

i
|




F 8B AAFEESRBRS. &5 KIRERS®ES

HE%ES ; P-3-121GR¥) P&

s, REXIC X5 H. Pylon &g LHBRER. BLRACEOMEERD
HEFrms (F38)

1) BAEKRE WA, 2) FAEABEHREEE. 3) REEXIUHBEA
wmEs
WA E#F, EHMEB 1) B, et 2) RAKE 3)

(BEE] BEORACHET S & INIHBEER. B LE{LEDORE
HNFrZzHONET O ELTo 7,

[#HEHE ] Ak BARAN 7529 #1 (B, ®As) FEA. 257
#l (dbxD). 207 Bl (FEEEH). 189 #l (AHA), ~~bhFT AN 379 # &
“#3), FAAN516 4] Frvef) 276 (3 a7) CHENEHET,ZE
RAERZRKTT. HE.B., %F 56 %17 The Sydney system (& L 9 #
BTG, BB, BAERCST . FRENC, BIEER. B
ERACAZEA LB CHB L,



[R] BARNIMERE L LKL CHBREIX 3-8 ff. o BREILH
2 5. FIRBEEIT 0609 5 ThHot, H. Pyloni BRERIILFK
HTIAARELELS . KERER., B LA LAT2EHBRETRAANR
BEbEMhol, BARANBBEMCOIREER. B LA L LVEER
LOMEEOMEGE & bicigm,. —% . H. Pylori B CIIPERE T
R THLIN, BEHECELIMML T, YERBE CIXRAA
KIEWERER,

(H£] BEEE. B vkt oER G, H Pylori o, RERN
T, BEBOZ230ETMOoRToMEc LY REI IS aEiERTR
B i,

RERFHE : IRBH



HaHEMEhE=IiZT D
1999 £FEFEE H TP E S T B SEER S =
—WE - HEAFRICNT SBIK—

S A
MEEA B 6 E % @2
EHEE T B R R

i

WRRBERL i S N 7 g @ﬁ
R 30 KBRS R 7
B % B s 58

B 7E g 0050871 KEUMIKHT I F2-2 (B4)

oFrA 06-6879-3811 (E#&) o

1. BigemeE
h B FE AR BT B BIERE

Eatl

EEDOFERNIEH & TP

2. Fizea 0B 19994 4 g 1l g ~ x® 200 %£ 3 A 15 H

3. prRHR
AFRIHAERS BOHROR R ( 58%)
o AIRRCEEEEREER me B
PERIETRE K4 BB ( 40z
cmmny T B R me DOHTESR - BIBE
4. BEEE

FIRERZSEIC, BERW0FLULETERLTTFEW (BEBH - 7—7OMMH)
MRBRRORRTEND DRI RREN - PHRBEEZHRALTT I,
mYXFERICY> TR, HFEZ2HE - BAMHAMBIRICLSHEHELL TTFE W,



...................................................................................................

WrgeT —= HENTRAREICB T 5 AEREEE OB KFEH & T
wrgei s K4 AN KK

iz NSNS VS A
i B

REAFEAREIL, R THOREROREERBERTHONTWS, [§
BAZ BT 2 BB RS PR L AL EE GO CTER %
MLzl A, BE ~p53rﬁﬂﬂrﬁ|hafﬂ¥@§§5’kwﬁﬁ‘7fﬁtﬂ SNz,
BAIEFRRRIZBVTH ERIIps SBIETORREESRE SN2, B
AN DZRIRIE R AR D+ WIEG-ADtransitiond¥% £ . BRIEEE - L8
FEYE (=btad I %) oS deEbhs,

KEY WORDS Esophageal cancer, Genetic change, China, Henan-Linxian,

it e
H#

High Susceptibility Area, p53 mutation

REREDOFRFERIE, 7 AU HT58~20.5/1075 A, HKT 20.7/10A5 A
THAHH, HEITHEAKREDORFRIL 478.87/10F N &, HRT—FH w0
Wi THb, FLERTCETELE->TATDH, HAR, 77X H13H5/105 A
Th 505, PERTEKIEIZ303.37/10F N EBD TEV, BaAIHETD
EFYIT1IA41/I0FATH S,

—F. BRIZBWCHHRERZ ECAERSEMIEIH Y, DR KFEH
PEA TS, FRIC, BER L BEES 5B &ELT (p53, Rb, APC, MTS-
1), RFEBEILT (c-myc, erb, EGFR, hst -1, int -2, cyclin D1, bel-2) 7z £ D&
T EROBRI L IN TN,

MENC BT 2 LETEE TH L EHRELIE, KRKFEFIRFERE S
i#ttf5$ﬁ BN B O BAHRIGEEE 0N, hERE %
b H KRB TRIBERESE D] %%ﬁofwéo*ﬁ\ﬁWﬁ%skw

T, BEHEEOEETFZH. BEEBETOER, HEFEL EXEEICHE
THBY, FHREFBEETEIARTREZMIEFEEL AL LN TE 5, H
IS & D RIS L7 A O A L B AR O e % 4T
W, FRIZBITAREEREROSREREZEET VIV CTHEBET L OZEHK L
L7,
ﬁ#ﬁﬁn%ﬁﬁza*;b FENTRERIRIC BT 2 EEESEO FIKY

. HAHVITEERE %@%@@ﬂ&ﬁ@@%%#&éné & DHIRE S
h FHEFEDO TR, BEIET2LC D EEZ B, $7-. KIEFANE % 4T

AZ&IZE Y, BE. HEROFMFZE L XVOE FIZKWIZRTI2D D &

E2b,



T W ER R AR I BT 2 BERREEAROIE 217V, WHERD L,

p53 BIVHIEEF. K-ras, c-kit, catenin BIETIZOWT, KERKFETIT- :

TWAREEEERE T (Cold-SSCP) 12 L 0, ERERLRH L, ZORX

R POLERS, AFWE (S POV I M) ICBEORRERSH L

PEIDPRELE (1—-4) :
F 72, KIRKFEZEHTHRF L TWa, BHCE 2 L-BEEHEAR

EAET T A (SCID) IZk MEFEEMMZ B L, ULV,

BRENW % ETEBERCHENICER T LI TS by I | 1§JK

¥, N-amyl-N-methylnitrosamine Z/EH &¥, & M EFEEEICHEFRS i’LZ)

p53, ras FOBIZTEEZFE L. FEIEREICBITLZLDLFE—NE

) DT,

Wik hENTRIARE M IS B A AER B 2AER & ) B TTATEARE AT
f%t<%1>OEWiw—m?f\w¢n%ﬁﬂﬁﬁy R R E
Thol, £ LEBEIFMMB220). BB IEFAEL7HIZD T, pb3,
c-kit, B-catenin B X U K-ras BIEFDRINER = F 4 DA% L 72Cold-
SSCP-direct sequenced 2 THMT L 72, ABEEE EEALRR2 260 106112
p53, ckit, B-catenin B X U K-ras BIZFDZEREREDHMD 5 VWi, E
ML TR ENz, 20 THoBICps3 BHIHIEE T IC18MH DKL R
PRI EN TS, AERBEEIEE#EEL7HF 1260128V T 5 0z
REEDPME S, 209 HBICp53 BIETIC10E DO RRE RS KT X
NTW5b, ckit BIZFOERRERIIEERMA2261026] (GEFIL, 20)
|2, p-catenin DZERAEFT 26 (FEBIL, 14) 1T, K- rasDZEIRZFE S 24
GEBI2, 20) B & N7z, p53 BIFLEEFOZRRERI K ThR D |
o 72, ;

pE3EETFITOWVWTIE, ﬁx_ EIRBID 9 B, pb3 ZREEE L o 7-9Efl :
6B 4B L IE B M D ERE RN STV B S, W—0Zk |
Wﬁfi&#oto‘Fﬁ%’ﬁ3%ﬁ%@fﬁiﬂétfw HLDLHE ;

bihd, 7o, BEREW EICEERBHBO18ZRER T, G-A

TransitionA382. deletion (6, 16 bp) 7322085 5 DZxF L, FHIEHEITIX

1042 R G-A Transitionid 1. deletiontd fFH L %2> 72 Guanine @

OSEAL DalkylationFE G L TnBE D DEEZ LD,

SCIDY 7 ACEME L7z M IEHRAEMBELIL IS L, AMN % E87E/

SR/ T A, O Tps3 BIETFICHERORREE S S NTzs Kras 1&

ZFDERERITEIRBENL o 72,

ER AEEORELE LTy AT, TAO— U, Bobo, RO, 1
2WE, MEHE, FROWE, FHOMEWE., BWEBRTE, 7H T
ST AR AN ER L AEREL LB EELONT |
VB AT, RIS BT B RS TRV RRERIL, ps3RIBIRIET 0%k |
BRONG — o= by IV R{UAWE DG PE DN S '



1. Hongyo, T., Weghorst, C. M., et al. 'Cold SSCP'": a simple, rapid and non-
radioactive method for optimized single-strand conformation polymorphism
analyses. Nucl. Acids Res., 21: 3637-3642, 1993.

2. Nomura, T., Nakajima, H., Hongyo, T., Taniguchi, E., Fukuda, K., Li Y. L.,
Kurooka, M., Sutoh, K., Hande, P. M., Kawaguchi, T., Ueda, M. and Takatera, H.
Induction of cancer, actinic keratosis and specific p53 mutations by ultraviolet light
B in human skin maintained in SCID mice. Cancer Res., 57: 2081-2084, 1997.

3. Hongyo,T., Kurooka, M., Taniguchi, E., Iuchi, K., Nakajima, Y., Aozasa, K. and
Nomura, T. Frequent p53 Mutations at Dipyrimidine Sites in Patients with
Pyothorax-associated Lymphoma(PAL). Cancer Res., 58: 1105-1107, 1998.

4. Hongyo, T., Li, T., Syaifudin, M., Baskar, R., Ikeda, H., Kanakura, Y., Aozasa, K.
and Nomura, T. Specific c-kit Mutations in Sinonasal NK/T-Cell Lymphoma in
China and Japan. Cancer Res., 2000 (in press).



£ 1 AEAREHXICBIT S AEETFAEAR

FEB RS MR WEBM O FANER REIMN O WRETER RAIEA
RELERE 1997 L& 2L fEHH —
RPLE®E 1997 EE BOTRIEHE BB I
W bR 1998 TER %L MEHEER  —

R LR 1998 TR L MEBEER TR AL
P LR 1998 T8 L MEBEER TR AL
RELER 1998 mE BatEREE — DA
T LRz 1998 Hr R %L — LA
RPLE#E 1999 T L FESEER  JH DAL
LR 1999 HB L FEEES  JE O
¥R 1999 E#B =L FESEER DAL
RELER 1999 B 7L EREER  JH AL
TR 1999 B BUERRAR BEEER JEDALH
RN A 1999 &8 L JESED R
1999 LER L FESSER  FRILHLE:
1999 L# L MEBFER R
1999 ki =L BB AL
1999 HER %L MERRER ALk
1999 £ =L B —
1999 TR L BEEs —
1999 THE ALFEERE EEI B
1999 TEB L B —
1999 HER MatRRAEE BER —
1999 HER =L MEBSER TR
1999 — — FEEE  —

bt

1 65
48
39
61
40
70
54
70

© o N O o1 s W N

50

—
(]

66

—
—

43

jill

—
[\

60

E

—
w

62
60
51

o =

a
4 X
o
il
BB %

o
-+
e
w&
=0

67

3
-
l_r
&
Eao

53
49
57

o &
+
l_r.
K&
et

S
-
h—
Sy
Edn

61

I oI oI oI oI OE
. - . _H . ’ i
i_r.

K
Ehit

-
h..
&
Eay

63

&
-
-
&
=

65

[\V]
w

60

B E R B E R E X EE N EEEEE”RERERXN B E

|
2 _&i{ v
h.
K
it

N
+
h-
K&
i

54

- = . - . - = = = = = = = . o = = = = T T R VS R e T e = = e = = = 4 " = e Y e e s T = e = e 4 e = " e v m e Y = % = 0 e > A = - - -

1
1}
t
]
)
1
1
1
t
t
L}
)
)
)
L
L]
.
[]
[}
1
1
)
1
t
t
1
L}
1
]
]
(]
L
]
1
]
)
]
]
]
]
[l
]
]
[
[]
1
[}
(]
L}
[]
)
[
1
]
L
L]
.
L}
]
[]
]
]
[}
]
1
L
]
)
1
1
1
1
(]
[]
]
(]
.
]
1
1
1
1
1
[}
L
L]
’
.
t
L}
)
1
)
1
Ll
L
L]
L}
L

W



...................................................................................................

2 HERERIXICE T S EERTEAR RGBT S

ZEINF R
REF  AEE MR RER akry EEER T3 BER
1 65 M ckit (17) 8256 GTT-GCT Val-Ala
[ -catenin 20 GCG-GCA Ala-Ala
2 48 M p53(4) 111 CTG-CTA Leu-Leu
131 GGG-GAG Gly-Glu
K-ras (1) 22 CAG-CAA Gln-Gln
3 39 M none
4 61 F p53(5) 179 CCA-CTA Pro-Leu
5 40 M none
8 70 F p53(4) 107 TAC-TAT Tyr-Tyr
9 50 M none
10 66 M none
11 43 M p53(4) 102 ACC-ACT Thr-Thr
135 CAT-TAT His-Tyr
pb3(b) 16bp deletion
12 60 M none
13 62 M none
14 60 F p53(4) 131 GGG-GAG Gly-Glu
p53 (6) 196 CGA-TGA Arg-stop
/4 -catenin 57 GTG-ATG Val-Met
15 51 M none
16 67 M none
17 53 F none
18 49 M p&3(71) 242 CTG-CCG Leu-Pro
19 57 F none
20 61 M p53(4) 111 CTG-CTA Leu-Leu
131 GGG-GAG Gly-Glu
p53 (5) 152 CCG-CCA Pro-Pro
p53(6) 208 GAC-AAC Asp-Asn
p53 (71) 250 CCC-TCC Pro-Ser
K-ras (1) 18 GCC-ACC Ala-Thr
c-kit (17) 825 GTT-GCT Val-Ala
21 63 M p53(6) 208 GAC-AAC Asp-Asn
p53 (7i) 248 CGG-TGG Arg-Trp
22 65 F none
23 60 M none
24 p53 (4) 6bp deletion
(). &%V
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§ #3 SRR B0 B B FATEARLLE S A B 5
§ EF R ME RMER aFy  EEER 7 IUBER
i 2 48 M p53 (7i) 256 ACA-GCA Thr-Ala
i ckit(17) 825 GTT-GCT Val-Ala
i 4 61 F p53(5) 144 CAG-CGG Gln-Arg
2 ckit (17) 825 GTT-GCT Val-Ala
i 5 40 M ckit (17) 825 GTT-GCT Val-Ala
; 6 70 F p53 (5) 145 CTG-CTA Leu-Leu
§ 7 54 M p53(4) 111 CTG-CAG Leu-Gln
5 8 70 F p53(5) 141 TGC-TGT Gys-Cys
5 p53(7i) 256 ACA-GCA Thr-Ala
! /3 -catenin 55 GAG-AAG Glu-Lys
5 14 ATG-ATA Met-Ile
; ckit (17) 825 GTT-GCT Val-Ala
‘ 9 50 M none

E 10 66 M none

; 11 43 M p53(4) 107 TAC-TAT Tyr-Tyr
; B-catenin 40 ACT-ACC Thr-Thr
5 ckit (17) 825 GTT-GCT Val-Ala
i 12 60 M ckit (17) 825 GTT-GCT Val-Ala
5 13 62 M p53(4) 58 TTG-TGG Leu-Trp
5 14 60 F ckit (17) 825 GTT-GCT Val-Ala
i 15 51 M none

; 16 67 M none

; 17 53 F p53(5) 144 CAG-CGG Gln-Arg
E 20 61 M none

; 23 60 M p53 (7i) 268 CCT-TCT Pro-Ser
( ):xZFV>
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HEFRILE O 60 FEIZOWT T v MEKER kO~ X MR % v THUESUA R G
IZE B Ry I ViEEERIGIEER % 1T\, Bidens parviflora Willd. 1~ S\WHHIEMEAZED &
Nize KEEWOLY /7 — VI X ADTF J — VEFIZ DWW TIEER S # &L, 5
O = HEEL T, NMR, MS 72 KD AT N VBN K OB A SMEIC LY
SHOHFBAY 7F L VEBEAROEE T RE Lz, $72, CIMICTHKEEEZRD
AREDRY) T 2F LY EHEARD C3 MO ELEREICIE. TR6DT 7)) a2V IlHR
Mosher EZ#HHA L TV ITNOLEW S REBELHRELL, TRLDRYT7EF L UE
PERIL in vitro IZB W TV 27 X VBEBIIRIVER 2R L, BIC4FEOKR) 75 L
YEMARI Y T AT 0 7y - UK. RAW264.7 MIRETE(CIC X 5 NOEA %
RIS 2 2 &G h o 72,
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Bidens parviflora Willd.; Antiallergic reagent; polyacetylene glycoside; mast cell; macropharge

it e
H#

HERILEIE, SRS Y Y OBAETLIEQIURSCHE > TVOEFE T £ T %
BEICED Lot Ao, SOMBERELRBENRDONSL, L Lk
D55, EHERBIFEASIN TV RHPIEZO—FICT E R v, £ CEMREWHEL H
DHERILEBOERZER RS OPEER L OREFE T, 4 I THHIN TR VEY R
RismszEL, IR7LLVFE-IHYWEOERET- 72,

T hE-MEER REXWHE, TUVTF—HER TBELZED TR T LIVF -
B, BESFICEML TV LD, INLOEBIS L THENRIGEENZWIRETH
ho INHLDEBIFICIHT7UVLNF—RIEHRESLTWwEEEZLNTEY, 201
B7 VVF— SIS OMBEER 12, < A MR PRI IS Lz IgE ik & &t
BT ATVNTUHFae LTINODMZREL. eAFyIyPPufabyxr
M EOLHAEWE S S, MMOREMRZ IR SN TREZHELTBI 5
bDOThHb, 2 TYAMIMEPOC AT I BT a b)) T VHEORH % #EH 4
DI WEPEEINT VS, EHICTULVF—HREICHECESLTnwEEEZ S
NA<7 a7 7=V DEHEBEICOWTEEL RIZTRADE L OWTERERFHRE O
BIR D OBRD S 1o B,



v 7077 = VIRERNICBCT, B, PUSIRRMIE. &5 WIZREFIREE O
l717&~m%kbf‘Eﬁﬁﬁﬁmf%%%ﬁ?%%%«@%ﬁbﬁ@%bfwéo
TEHALIND Z E12L )| EHBRESL NOOM, EHOA ¥ & -0 1 F VRl E
R@%amnu&twﬁ%bﬁ4/% TS Ao INOOAEBEMRIE, EHEME %
G L7, AL BREZHCRE, 255 ETKE HREERIZL TS,
L L, BEICHEEENIZNORY A M A VIZHICERIGEL G L AEERI L,
e DEFDD L LD, fEoT, ¥ U077 —IVDOEMAEEEZRET L2 ik, 7
VVF =R Y, SEOEIRTHIERICKELREENHL LEX D,

INFTHEA L, PERILEFHIROMY % $RIL L 727 T Bidens parviflora Willd. |2 & A

¥ I v EHENHEE L7 07 7 — VD NO EABHIEETED b7z, Bidens
parvifloraWilld \Z P EB/IERETE & v BREICK 2 58%, WHEER. BBRICE % TH,
sk, HBHEPEORI, WEY IV, @b, AR TR IS T 5. M ko
2B L T, astragalin, isoquercetin, sulfurein. maritimein. >’ jujubasterol 3B-O-[B-D-
glucopyranosyl-1-(1-3)-[a-L-deoxytalosyl-(1-2)]-o-L-arabinosyl] . 6-hydroxycoumarin
7-hydroxy-6-methoxycoumarin ., oleanolic acid . wursolic acid . narirutin . rutin .
5,7,2',5'-tetrahydroxyflavone® D25 5

TITINOLDOEEEHEL LT, YA MEA»LDE X8 I Vil M L, B
w7 a7 7=V OEEERE 2T AMbEWEIRE L T OEERE & BHEEZ
L7,

Hik

(1) A7) — =¥ FRB o

FEI AL S4B 60 fE (Table 1) % NEFN 60%L 5 / — VI X DL . =F 2% %
L THEYEERBRORE & L7,

QA ==

Ay I EBEIHIER

7 ~8 AEED Wister 52 7 v M ZMHEEZ RIS S, BEEMNICE YA 0— FEZEEA
WCHEAL, DHOFFEICE R 2 B L, 1~2X10%cells/mL & %25 £ 912 0.1%
AMETNT Iy (BSA) 2545 A 0— FlIE L, MEEREReE Lz, &
) % F iR B IEE U 7o URHE WS RO R 2 2 T37C, 5 A v Fax—
kN EAT\, BRI SR A compound 48/80 & b Lol Al e Mz, 37C, 10 4
AV F a2~ b%ﬁvoit\mﬁmwﬁfgi%EX&EV&%WﬂﬁﬁLiM%M
FEFNIHLY = F 07 = =)L (DNP)-mouse monoclonal IgE 1z T 37C., 1FfEA v F =
N— b %fro72%%, MlIZ ¥4 0— TS T 5, ZORAE L 72 RIS RURHE
Wz, 37C. 50 A4 Y Fax—tzirwv, PURE L TDNP-BSAE 7+ A7 7F Y
Ve rEmz, 37C, 104 Fﬁ4«~¥lm~w\%ﬁﬁo DD UL KT L TR
oafEib, mOOHL EEICO N B 2 M2 2%, LAY I vERREICEDCHE
WiRksu< NI 74— ;DM%LtO
DR, HEERLZACIVEH L7,
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A—B

BER (%) = (1— ) X 100

C—B
A . EYFEAE T T compound 48/80 & 5 \ & IgE & U° DNP-BSA RI#IZ & b s b v
Ay IVE
B HEMICEEINLILRAY I VE
C : compound 48/80 & % \»i3 IgE X U' DNP-BSA Bl L W B s b v 2% I V&

<7977 — YO NO EEIHIERE

EMERZ AT AMYOA T ) —= 7, 70877 —J O NO EERIHT 5%
BAERIEE Lz, 2077 =R AT 7 077 —JRERALHIIE, RAW264.7 #I
7RV, R X2 ISR L 72 BE O NO AR R & it = % A & BRAiE
ALY E T A IFN-y (10 U/ml) J O LPS (100 ng/ml) Z [RIRFIZERIM L 72 & & D NO AR
HWEH & Bat L7z 16 BREEE L - BROEE LEF DO NO, % 7)) — AFETHIE L 72,
F7o, MlEFEEEZ MITERD N )3y 70— 8 RZHERE: L ORI L B TR REERER CRE
HL70

(3) B ZEATEL K UMl I

Bidens parviflora Willd. 137 E&E =4 K RINIC T 1999 £ 7 A ICEE 2 IRE L IRE S
%1%72o Bidens parviflora DE¥ (5.5kg) £ 60%L ¥/ — )V TREME L 72, MBI
WMETFEML, TR (674.2g) %87, TOIFRAEKIIEEBR, ~FV o, FEEL
FN, 1278/ —=VTHIB L, FNEFNROBHSD ZFXE/ER LI, 1-7F /) — VL X
A (176 g) &) 7157 )V Sephadex LH-20. #AHE!I HPLC Z#2 D& L. {EEKS 1-5 %
HigEL 72

RS

RESRACEICE T AW 60 fE (Tablel) (2DOWT R AF I VEBENIHIER RS~ 2
077 — YO NOEAERRIIT RIRTIRE L7k K. Bidens parviflora |8 A ¥ I
BEMHIEE RN~ 27 107 7 — 2 D NO EAERRIIH 5 #MKEE B bhiz, £ T
Bidens parviflora ® 60%-L % / — VL X ZZDWT, N¥H v BERILF VR 1-7% /) —
WVCIERHE L, 2o DB 5 ICOWTHEBRERZIT o7 L 2A, L A ¥ I VEBEAIH
EHEA T~ 707 7 — 2O NO EARITT AMHEHIEESKIZ1-7F /) — VE S I
BV EEEDSZD Sty FIT1-7% /) —VEBIZOWTNSA AT v LIk ) EEf
Lo~ o744 x@AL., (LW 1-5 D5 HOILEY « HEE L 72,
fb&W 1 XREEHEK. [al,-146.4° T, HR-MS & 1) 5F3ix C HLO, 25, T 72
EIMS £ V) m/z 164 [M-hexosel V27 7)) A VBT ET T 722 M F U HEHIS N7z,
(Table2) UV A7 hibid 241 (e=1597) . 253 (2282) . 268 (3064) . 284 (2324)
12 4 D OB B RIRINATERD b Tz IR AT MLV TIE, KERFEE (3396ecm™) o 7
YF L ¥ (2231, 2138cm™ ) ROVTF L (1675em™ ) OHFESRBD LNz, 1 D
b-Z N AT —VBIZX LBRNKGHETIE, HETHT7 732 (la) L7 VT —AD

3



Bohni, 1 DUV AT M IVIZBWT, 241, 253, 268 KU 284 nm 12 4 D DU 7%
RILAFED SENTEF L L AW TH L Z EHREENTz, /2. HMQC A7 b
M2 BAHEXEDT 'HINMR X2 b )L (Table3) KU PC-NMR A-X % kU (Table
4) DFRIIZBVWT, 1IZ1ELDOIVIT— R, 3BEDOAFL Y, 2BOAF >, 1D
FOUAZEBREDO IO R4 DD ARKFEDHFADRBOONTZ, T 7Y ILEHD
i IZI1d, 'H-"HCOSY A~ %7 P VIZ X b, §1.80 (dd, J=7.1,1.8 Hz, Me-10) @ X F )L 4t
EHEET A 2O NS Y ATEME 86.32 (dd, J=15.9, 7.1 Hz, H-9) & 85.58 (H-8, dgq,
J=15.9, 7.1 Hz) OHFEF RO N7z, §3.72 (dd,J=10.4, 6.4 Hz, H-1a) & 3.99 (dd,
J=10.4, 5.8 Hz, H-1b) OIFHEMOAFL 7O b, §1.97 (m) DX F L ¥ KU 84.64

(t, J=6.7Hz) DA F > OEEHEEIRDO SNz, £ THMBC AT MV EBIELEIC
WEMT 2472720 (Fig. 1) ZOR, 727) 2y FOBEIRE L 2@07 € F
LU AFVEPEES LT VAT L7 4 YR 1L3-DVe Fu d o 7uxr e L
TRFEIOEOESEEE L RE L DIV —ADKEAMEIZ 8426 DT/ XY v 7
7 ¥ (d, J=7.7Hz) »°866.9 (C-1) DAF I AF VLV ERERA v ) ¥ IHHD 5
N2 EPH, CLIEAL TWABIZEDPHEHL, STNHEDART MLV TF—F XD,
1 OFEE X Fig. 1 O X ) IHE L7z, RIT, 2 BKBERIEDFET 5 C3 (LD HMITELE %
WET L0, 1all DOV THE Mosher HEZ @ H LIRS Lizo ZOHKR. 1 MR 2 AL
DXAFLry7abiInI NS TIADERXED, T2, TUXRVESTOXFNVERDY
L7470 VTN YAFARADERZELI LS, C3NITREELRE L
7zo  (Fig.2)

DEDOHEREID . 1 D& Fig. 1 DX ) ISRE L7z, MMEEHR T 7)) a2 1a
BHHREHTH 5,

fb&% 2 ZFEBEHE. [al,-157.5° T, HR-MS X h45FXid 1 LML C, H,0, »*
RENT, FD UV, IR, 'H- X PC-NMR AXRZ MLk 1 DFNSEITEAEEBL
TWAED, 'H- R PC-NMR A7 bV DI L7 4 VIEET A AT VEDILEY 7
MEIZDTICL ERE o Twb, Thbb, 1 ERELTAFLTE MY (81.89) i3
0.09 ppm B~ X F IV jkFE (816.5) I 2.3ppm SHEH~Y 7 P BB LTz,
85.53 (H-8) & 6.20 (H9) D 2MnA L7470 brn JE (10.5Hz) 75 cis-Be
EVHEE SN, T2, Z NOEEERIZBWT, §1.89 (Me-10) & 8§5.53 (H-8) DI
NOE Sl & /- Z &pb, “EMKEOREIX Z e L7z, BIZ2 O HMBC A7
MV s, 2 ORER 1 ORMFEMEAIHEE SN2 C3 DT EEOFREIE. 2 =
b-ZNVaY F—BIZ X YKL TE/T7 27 ) 32> (2a) (2 Mosher % #WH L 72 %5
BOREELHREL, (Fig.2) DEnZ bh o, 2 O IE 1 0BT RMKT
» 5 Fig 1 IR T & okE L7,

L&Y 3 I ERIBEBHE, (o], -52.2° T, HR-MS & h 5+ id CH, 0, SR &7z,
FD UV ANRT bV, 284 (e=284) | 267 (162) . 253 (119) , 239 (40) (L1 JU2
EHPLLIZ AR PIVERIRT A, FORIUL /2 ANAGEV, — . IR AT P riZBwv
Ty 221em™ R UT2138 em™ 127 F L VORI AFHO S, 1 X )RV IR 2532
HEHNTe 3D HNMR F U PC-NMR A7 bIVF =731 &M ICELT 545, 3
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TAL T4 UHPHEEL, TEF LU DHEZ 23007 F LY DFEEFED LI
720 BIZH-'HCOSY., HMBC A X7 ML2rt | 3 OFEEI Fig. 1 O L) ITHRE L 72,
C-3 DI ELEIZDOWTIE, 3077 Jar (3a) IZDWT Mosher e #ifi L7k &
5 RELEEHRE L, (Fig.2)

L&Y 4 BB EK, (0], -71.6° T, HR-MS & ) 53 FRid CH,0, /R &7,
FOUV A7 b, 284 (e=284) . 267 (162) . 253 (119) . 239 (40) ift&W 1
B2 & LCHP LAY P VERTA, ZORIUII7TZVANAFHV, —F IR AR
7 P VIZBWT, 2221em™ BT 2138ecm™ 1T L F L ORISR D S, FORMEIL1
DWILE D5 O LN, 4 DUV, IR, 'H-RUPCNMR A7 FLid 1 LiZE AL
ICHEUT LD, 1 1ZHAAFNVENBDOONLL, ZOrbhb FOotFI 2 FL ¥
(8,4.13, dd, J=4.9,1.9 Hz; 8.62.6, t) DRSO B N7z, HIZ 'H-'HCOSY. HMBC A
R7 MV, 3 OFHEEE Fig. 1 O X ) ICRE L, C3 DAMEFECE X, L&Y 3
DT 7YY a3y (3a) 1Z2WT Mosher % #H L REE L RELZ, (Fig. 2)

{b&% 5 13 mp 164.0C O AL IRG. [a], -67.4° T. HR-MS & 9 5F3id CH,0,
PRENTZ, FOUVEDPFIR ART i 4 & X CHBPT 55, 5D HNMR RO
BC-NMR AXZ7 MV Tid4 TRONANA FOXF I XFVHELL, 2D 1ED A
FL VEPED LN, C4DH C-l0DDIEERHENIZ 4 LA —TdhHLH0E DL
720 BT 5 O HMBG A7 kU7 5 Fig.l DR L g L7,

L&MW 15 122V Tk A8 I VEBIRIRER Y~ 2 07 7 -V O —fLEF (NO)
FETEREIC B LITTRIRIZOWVTRET L 720

LAY I UHEEEEIESEE Ty MERERROY A VRIS BRE RN L 725k,
IgE # BAES W72, BICHUERIBUC L DilEdE§ 2 e Ay I v E 2l L, PIfRzZ &L
L7zo 16L& 1-5 OWThOILEWIZB N THESEIR D SNz, (Tables) 72, <
ra 77— VDNOERREIZBIITTRHRIZOVWTLPS DA K IFN-y & LPS TiEMH
L L 72D REBREY DRI OV THRET LR, 2 2K <1, 3, 4 RS ICWiENH
BRD BNz,  (Table6,7)

LEL

Bidens parviflora Willd. & FEBRILMICAAE 5 F 7 B oMY T, FOEFIIER, #
B BUAIE, U FIBEICRBEL LEHSRTE/ P L. ZOMWObk
FEVER R R 5 5 WIER BRI OV TIRESICHL & ko T v, KR
F212 B8\ T, Bidens parviflora \Z1E < X FIRRIZ BT A v A 7 2 VERAGHWEH P~ 2 O
Ty —TVDEETAHNOERETAERIPHOrE o7z, £ CEERT O 1T -
e A, BMWIERERTE GO —20 b SHEOLEWE HEEL/7z, Thb 5HOfts
W ORERE X FREA RS PV, ALERIE2 S W d kEI0EOBESHEKROKY) 7
FLYT7NI= VDT )T — ARHERERE L7z, £72. LAWY 1-4 13 2 ORBRIEE A 5
5T 5 CIMNODHREL FNEDT 71) 2 2D T Mosher % @HT 2 Z LIk
D, WFNL REEBERET LI ENTEL, bEW 1507 7)) a2y dHFLEaw T
Hotzo FEBEEELZZR) T 2 F LV VEREAEIRATEFEFTIIELVLDOTH ), 1D
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%5 13 Bidens pilosa® \2fi % 2 BIH L 2 b5,

{EEW1-5 DRY) 7TEF L ¥ EEEIECE 28 3 2 EENEERSED b, K
D7 EFLYHIZE RS I VERAHTEHIRROON MO TORIEEZ 6D, $72,
Bidens parviflora | 3FIRIEZ BRICHWO N TWAS 2 b, ITNHDEGPES L Tw
HEVPHESNL, RIT, 1LEW 1, 3, 4. 53V RKYY v #I74F (LPS) @D
X707 7= TUPEETS NOIKDWT, IC,0.116~0.225 uM THIHl #/~R L, LPS &
IFN-g flIC X 5~ 707 7 —UHEET SH NO Tl IC,, 0.077~0.116 uM T #J
HisA oS, INLDOIEHLLPS DADFE L Y, LPS & IFN-g D& 12 L 5 fl#
T L DBROHIHIARD bz, THHD NO EEDKEBIZOWVTIEABREFT L Tnwa 2
Ve FLTINSLDRY 7EF L UyEEEIEI~Y 0T 7 — VDG b E2EH] L, TNF-o
DA MhA VEOERE ST A Z L SHER SN, BRI LBE R SEY A
M A Y PECHEBIEEE S 5B EeHHTARR O LI NG, T2,
LPS & IFN-y IZ X A HIEIETH L CHMM IS 2 2 &b REYH) 7~ Fi6#
WCHWONRTWAEZ EE2EZGbd, INODILEWIH - 2 BBE LY 9 2 REH
RSN, o, BEMARDY) — ML LTHEE Lzv, 4%, BIZH A b7
A VEOBEAEITT BAEHADWTHIRE L Tnd i il b v,

£ 30k

1) RERER, BlRFEA HReE NFEER 550U pp 2806.

2) PEEHLZEAEDZ AN, AREAELBRIL, pp 423, 1997,

3) Chinese Traditional and Herbal Drugs, 22, 531-533 (1991).

4) De Tommasi, N., De Feo, V., De Simone, F., Pizza, C., Zhou, Z. L., Fitoterapia , 63, 470
(1992).

5) Alvarez, L.., Mrquina S., Villarreal, M. L., Alonso D., Aranda, E., Delgado, G., Planta Med.,
62, 355-357 (1996).
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Fig. 1. HMBC correlations of compounds 1-5 (H —C)
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Fig. 2. Ad (85-0p) values (ppm) obtained from the MTPA esters of
the aglycones of polyacetylene glucosides 1-4 in CHCl3 at 25 °C.



Table 1.  Screening
No. Plants No. Plants
1|Melastoma dodecandrum Lour. 31| Chrysanthemum boreale Mak.
2| Aster tataricus L. k 32| Ainsliaea acerifolia Sch.-Bip.
3| Achillea millefolium L. 33| Aralia continentalis Ktag.
4| Gnaphalium tranzschelii Krirp. 34iLigulara sp.
5{Aster scaber Thunb. 35| Dryopteris crassrhizoma Nakai
6| Adenocaulon himalaicum Bdgew. 36| Porphyroscias decursiva f. albiflora N.
7| Synurus deltoides (Ait.) Nakai 37| Aconitum koreanum (Levi.) Raipaics
8| Eupatorium japonicum Thunb. 38|/nula japonica Thunb.
9| Siegesbeckia pubescons Makino 39 Galium verum L.
10| Cirsium viassoniahum Fisch 40| Leontopodium leontopodiocides (Will.) Beauv.
11| Carpesium macrocephalum Franch et Sar 41| Dioscorea nipponica Makino
12| Ligularia fischri (ledeb.) Turce. 42|Cynura segetum (Lour.) Merr.
13| Senecio argunensis Turce. 43| Lactuca sativa L.
14| Patrinia scabiosaefolia Fisch. 44| Maericaria chamomilla L.
15| Hypericum ascyon L. 45| Centaurea monanthus Ge.
16| Equisetum hiemale L. 46| Ageratum conyzoides L.
17| Bidens tripartita L. 47 |Rumex crispius L.
18| Veronica sibirica L. 48| Polygonum tinctorium Lour.
19| Allium senescens L. 49|/Isatis indigotica Fort.
20| Tribulus terrestris L. 50|Juglans mandshrica Maxim.
21|Lactuca indica L. 51| Aristolochia contorta Bge.
22| Senecio flammeus Thrcz. 52}Helianthus decapetalus Hort.
23| Echinops gmelini Turcz. 53|Mentha spicata L.
24| Delphinium grandiflorum L. 54!} Cardiospermum halicacabum L.
25|Datura stramonium L. 55| Euphorbia pekinnensis Rupr.
26{Ephedra sinica Stapf. 56|Ruta graveoles L.
27 | Cirsium setosum (wilid.) MB. 57}Isodon glaucocalyx (Maxim.) Kodo
28| Saussurea glomerata Poiret. 581 Bidens parviflora Willd.
29| Aster naackii Regel 59| Galatella dahurica DC.
30| Aster integrifolias Franch. 60| Periploca sepium Bge.




Table 2. Physicochemical Properties of Polyacetylene Glucosides 1-5

1 2 3

4 5

Appearance
mp

[a]p®

EI-MS m/z

HR-MS m/z found.
caled.

Molecular formula
UV A gaBnm ()

IR V nacm!

brown powder brown powder brown powder brown powder needles

-146.4° 157.5° 52.2°
(c=0.6, CH;0H) (=04, CH30H) (¢=0.6, CH,OH)
326 (V) 326 (M)* 324 (M)*
164 Mglo® 164 M-glo® 162 (M-glo)*
326.13690  326.13633  324.12116
326.13655  326.13655  324.12090
CiHz07 CieHO7 C1eHxO7
283.5 (2,324) 283.0 (2,287) 283.5 (136)
267.5 (3,064) 267.0 (3,250) 267.0 (162)
253.0 (2,282) 253.0 (2,328) 253.0 (119)
240.5 (1,597) 239.5 (1,630) 238.5 (40)

3394 s (OH) 3382s(OH) 3386 s (OH)
2923 s (CH) 2921s(CH) 2924s(CH)

2231 m (C=C) 2231 m (C=C) 22215 (C=C)
1675 m (C=C) 1635 m (C=C) 1643 m

1160 s (C-O) 1160 s (C-O) 1161s (C-O)

1074 s (C-O) 1074 s (C-O) 1074 s (C-O)

164
-71.6° 67.7°
(c=05, CH;0H) (=05, CH,0H)

1342 M 326 (M)

163 M-Oglo 164 (M-glo
342.13145 326.13658
342.13145 326.13655
C1eHz0s CiHz0-
283.0 25,650)) 328.5 (17,5637)
267.0 (33,242) 283.0 (24,963)
253.0 (23,392) 266.5 (23,725)
240.5 (12,209) 252.0 (21,854)
239.0 (20,857)
3381s (OH) 3230 s (OH)
2886 s (CH) 2927 s (CH)
2231m (C=C) 2233 m (C=C)
1641m (C=C) 1627 m (C=C)
1160 s (C-0) 1160 s (C-0)
1076 s (C-0) 1074 s (C-0)




Table 3. TH-NMR data of polyacetylene glucosides1-5 (8 (ppm) in

MeOH-d4, 500 MHz)

Position 1 2 3 4 5
1 399 1H dt(10.4,5.8) 4.00 1H dt(10.8,5.4) 3.98 1H dt(10.1,5.6) 399 1H dt (9.8,5.8) 396 1H dt(9.8,5.8)
3.72 1H dt(10.4,6.4) 3.74 1H dt(10.8,6.8) 3.70 1H dt(10.1,6.8) 3.73 1H dt 9.8,6.7) 3.63 1H dt(9.8,6.6)
2 1972H m 197 2H m 1.96 2H m 197 2H m 183 2Hm
3 464 1H t 6.7) 4671Ht (8.2) 462 1H £ (7.1) 4651Ht (6.7 247 2Ht(7.3)
8 558 1H dq(15.9,1.8) 5.53 1H dq(10.5,2.1) 581 1H dt (15.9,1.9) 5.76 1H dt(15.9,1.9)
9 6.32 1H dq(15.9,7.1) 6.20 1H dq(10.5,6.8) 6.39 1H dt(15.9,4.9) 6.34 1H dt (15.9,4.6)
10 1.80 3H dd (7.1;1.8) 1.89 3Hdd(6.8;2.1) 196 3H s 413 2H dd(4.9;1.9) 4.13 2H dd(4.6,1.9)

gle-1 sz 104 77 426 1Hd (7.8) 425 1Hd (7.6)

426 1Hd (8.0)

4241Hd (8.0)




Table 4 . "C-NMR data of polyacetylene glucosides1-5 (5 (ppm) in
MeOH-ds, 125 MHz)

Position 1 2 3 4 5
1 66.9t 66.8 t 66.7 t 66.8 t 69.2t
2 39.1t 38.9t 38.9t 39.0t 29.8t
3 60.3 d 60.2 d 60.0 d 60.2 t 16.9t
4 83.1s 85.2s 79.4 s 84.4s 84.3 s
5 69.8 s 69.5 s 69.7 s 69.6 s 66.2 s
6 725 s 76.0s 64.6 s 74.2 s 74.1s
7 78.2 s 78.5 s 59.1s 776 s 75.3 s
8 110.6 d 109.7 d 64.9 s 108.6 d 109.2d
9 145.1d 144.0 d 78.0 s 148.1d 147.1d
10 18.8 q 16.5 q 3.8q 62.6 t 62.7t
gle-1 104.6 d 104.6 d 104.6 d 104.6 d 104.5 d
2 75.2 d 75.1d 75.1d 75.1d 75.2.d
3 78.1d 78.5d 78.1d 78.1d 78.1d
4 71.7 d 71.6d 71.6d 71.6d 71.7d
5 78.0d 78.0d 77.9d 77.9d 77.9d
6 62.8 t 62.7t 62.7 t 62.7t 62.81t




Table 5. Inhibitory Effect of Polyacetylene Glucosides 1-5 on Histamine Release from
Mast Cells Induced by Antigen-Antibody Reaction (Inhibition rate (%))

Concentration 1 2 3 4 5
100 pg/ml 64.49 60.95 53.76 80.00 49.90
30 pg/ml 60.79 41.64 46.70 39.93 42.88
10 pg/ml 43.24 37.08 37.26 32.08 35.56
3 pg/ml 37.16 34.08 29.88 22.60 10.27

Indomethacine 625 uM ; Inhibition rate 44.86%



Table 6. Inhibitory Effect of Polyacetylene Glucosides 1-5 toward NO Production by
Macrophages pretreated with LPS (Inhibitory rate (%))

Concentration 1 2 3 4 5
100 pg/ml 74.7 13.5 75.0 81.7 82.1
30 pg/ml 41.1 60.3 38.2 40.9
10 ug/ml 32.2 15.6 3.8 17.8
3 pg/ml 3.3 0.0 3.3

Assay : Cells were treated with compounds in the presence of 100 ng LPS at
37 Cfor 18 h. The amount of NOz- in the culture supernatant was

~determined.

Table 7. Inhibitory Effect of Polyacetylene Glucosides 1-5 toward NO Production by
Macrophages pretreated with LPS and IFN-y (Inhibitory rate (%))

Concentration 1 2 3 4 5
100 pg/ml 57.2 4.4 74.5 71.0 71.2
30 pg/ml 14.2 19.3 16.6 21.1
10 pg/ml 5.3 9.3 13.2 4.3
3 ug/ml 8.2 6.3 2.0

Assay : Cells were treated with compounds in the presence of 100 ng LPS + 10
U/ml IFN-yat 37 Cfor 18 h. The amount of NOz- in the culture supernatant

was determined.
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BAATHEOGIIHardy-Weinberg DIEHNICEE L Tz, EiZ, STREMDER
FHISHOR AR ZEMT 52720, BEREOLZMEOIEREE INSBELETFHORR
#EER (Heterozygosity H) , ZEIE#HE (Polymorphism information content
PIC) BXUMEA#DI#MZR (Distinguishing Probability DP) IZDW TR L7, H
AANEMIZBWTIE, D8S1179, D21S11, D18S51, D5S818, D13S317, D5S818,
D7S820 MH{EIZ0.8434, 0.8132, 0.8505, 0.7875, 0.8086, 0.7851, CIPfEiZ
0.8366, 0.8033, 0.8484, 0.7682, 0.8003, 0.7653, DP{E0.9602, 0.9375, 0.9616,
0.9219, 0.9363, 0.9217 TR =N/, FEAEHIZB W T, D8S1179, D21S11,
D18S51, D5S818, D13S317, D5S818, D7S820MH{AIX 0.8245, 0.8495, 0.8490,
0.7851, 0.7949, 0.7690, CIPf#30.8151, 0.8492, 0.8402, 0.7519, 0.7646, 0.7354,
DPfE130.9486, 0.9604, 0.9602, 0.9194, 0.9281, 0.9121 CHEE aN/-, HAEAANE
HBLOFEALHICBNT 6 O—H RIILREDEWSTREMTH D, ERFEMEE
WELOBAFZINIC E > THBOD TERHRBELGFHETH S Z ENRBDH LN,

KEY WORDS
STR (Short Tandem Repeat) , H (Heterozygosity) , PIC (Polymorphism
information content) , DP (Distinguishing Probability) , Allelle Frequencies,
Japanese, Chinese.
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Table 1 The distrbution of six STR allele frequencies in Japanese and Chinese

Allel Japanese Chinese

Sl D8s1179 D21S11 DI8S51 D5S818 D13S317 D7S820| D8S1179 D21S11 DI18S51 D5S818 D13S317 D7S820
6 0.0033 0.0017

7 0.0017 0.0050 0.0050 0.0167 0.0017 0.0033
8 0.0100 0.2583 0.1150 | 0.0033 0.0050 0.2917 0.1183
9 0.0083 0.0750 0.1250 0.0684 | 0.0100 0.0717 0.1283  0.0633
10 0.1600 0.1933 0.1150 0.2300 | 0.0867 0.0033 0.1867 0.1617  0.2000
11 0.1000 0.0067 0.2883 0.2200 0.3067 | 0.0983 0.0067 0.2966 0.2400  0.3467
12 0.0900 0.0433 0.2367 0.2100 0.2183 | 0.1100 0.0283 0.2366 0.1367 0.2267
13 0.2283 0.2067 0.1733 0.0567 0.0483 | 0.3050 0.2067 0.1750 0.0333 0.0367
13.2 0.0050

14 0.1850 0.1983 0.0117 0.0083 0.0083 | 0.1717 0.2183 0.0067 0.0066 0.0050
14.2 0.0033

15 0.1417 0.1633 0.0067 0.0017 0.1400 0.1983 0.0033

16 0.0800 0.1717 0.0617 0.1000

17 0.0067 0.0783 0.0133 0.0717

18 0.0367 0.0367

19 0.0250 0.0483

20 0.0217 0.0300

21 0.0267 0.0217

22 0.0033 0.0117

23 0.0050 0.0117

24 0.0017 0.0033 0.0033

25 0.0017 0.0067

26 0.0017 0.0033

27

28 0.0600 0.0584

28.2 0.0033 0.0083

29 0.2100 0.2050

29.2 0.0017

30 0.3317 0.2283

30.2 0.0133 0.0133

31 0.0900 0.1683

31.2 0.0717 0.0567

32 0.0300 0.0500

32.2 0.1100 0.1183

33 0.0167 0.0033

33.2 0.0483 0.0667

34 0.0033 0.0067

34.2 0.0083 0.0083




Table 2 The statistical data of six STR loci
in Japanese and Chinese

Japanese Chinese

H PIC DP H PIC DP

D8S1179] 0.8434 0.8366 0.9602 | 0.8245 0.8151 0.9486
D21S11 | 0.8132 0.8033 0.9375 | 0.8495 0.8492 0.9604
D18S51 | 0.8505 0.8484 0.9616 | 0.8490 0.8402 0.9602
D5S818 | 0.7875 0.7682 0.9219 | 0.7851 0.7519 0.9192
D13S317] 0.8086 0.8003 0.9363 | 0.7949 0.7646 0.9281
D75S820 | 0.7851 0.7653 0.9217 | 0.7690 0.7354 0.9121

* H: Heterozygosity
PIC: Polymorphism information content
DP: Distinguishing Probability
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Application of electrophoresis technology to DNA
analysis

We used the variable number tandem repeat (VNTR) polymorphism and the ten short
tandem repeat (STR) polymorphisms to study a number of disputed paternity cases in
the Japanese population. For the determination of VNTR locus (D1S80) and the ten
STR loci (vWA, F13B, THO1, TPOX, CSF1PO, F13A01, LPL, D3S1744, D12S1090,
D185S849) we used polymerase chain reaction (PCR) amplification and the vertical
polyacrylamide gel electrophoresis technique followed by SYBR green | staining. The
irregular repeats were analyzed by sequencing from bands of vertical polyacrylamide
gel electrophoresis using the latest gene analyzing equipment, the AB! PRISM 310
Genetic Analyzer. The probable genotypes of the deceased putative father were
deduced by Komatu's method from the genotypes of the widow and the genotypes of
their children. The calculation of paternity probability used the Essen-Moller formula
and Bayes's theorem. Calculated in eleven loci, the distinguishing probabilities (DP)
and the mean exclusion chance (MEC) were 0.9999 and 0.9989, respectively. There-
fore, information obtained from eleven DNA polymorphisms is enough to determine
paternity plausibility.

Keywords: Vertical polyacrylamide gel electrophoresis / Polymer capillary electrophoresis / DNA
polymorphism / Paternity testing EL 3668

1 Introduction

In recent years, electrophoretic technology showed a truly
dramatic development in the area of biological research.
The polyacrylamide gel electrophoresis (PAGE) tech-
nique is available for the analysis of DNA polymorphism
and the study of genome organization [1]. Especially the
allele size and repeats can be determined precisely by
high-resolution PAGE technique [2]. DNA polymorphism
is widely used in areas such as criminal investigation,
human identification, and paternity testing [3]. In particu-
lar, the highly distinguishable polymer capillary electro-
phoresis is an important complement to the analysis of
DNA sequence using the ABI PRISM 310 Genetic Ana-
lyzer [4]. The allele frequency distribution of D1S80 VWA,
F13B, THO1, TPOX, CSF1PO, F13A01, LPL, D3S1744,
D1251090, and D18S849 has been reported in the Japa-
nese population [5-8]. The D1S80 locus has 26 alleles,
and the ten STR loci have 108 alleles, which were ob-
served in the Japanese population. This report deals with
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Abbreviations: DP, distinguishing probabilities; MEC, mean ex-
clusion chance; VNTR, variable number of tandem repeats
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two cases of special paternity testing. In the first case the
widow of the putative father and their children, as well as
the alleged children and their mother, were tested for the
eleven DNA polymorphisms. From the results, the proba-
bilities a posteriori for the possible genotypes of the
deceased putative father were estimated by means of the
principle given by Komatu based on Essen-Moller's theo-
rem. Then, the probability of paternity was calculated
according to the method described by Komatu. In the sec-
ond case, for detection of the irregular repeats and confir-
mation of the genotypes, we used sequencing analysis
from the bands of vertical polyacrylamide gel electro-
phoresis followed by sequencing analysis software Ver-
sion 3.0.

2 Materials and methods

2.1 DNA extraction

Samples were obtained from Japanese individuals in dis-
puted paternity casework. DNA was extracted from whole
blood using John's method [9].

2.2 PCR amplification

Each amplified sample contained 50 ng DNA (0.25 units)
of Tag DNA polymerase, 2.5 pL of primer and 2.5 ulL of
10 X dNTPs in 10 X PCR buffer. PCR amplification was
performed for 30 cycles in DNA Thermal Cycler 480 (Per-

0173-0835/00/0202-0334 $17.50+.50/0
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Table 1. The results of VNTR and STR analysis in the case of a deceased putative father
Locus Widow Son Daughter Daughter Common Alleged Alleged
1 2 law wife daughter 1 daughter 2
D1S80 19, 43 19, 24 19, 25 24,43 29,43 25,43 25,29
CSF1PO 11,12 12,12 11,12 11,12 11,12 11,12 11,12
F13A01 4, 6 6, 6 6, 6 4, 6 4, 6 4, 6 4, 6
F13B 8,10 8, 8 8,10 8, 8 9,10 8, 9 8 9
LPL 10,10 10, 11 10, 11 10, 11 10,12 11,12 10, 11
THO1 7, 9 7, 9 7, 9 9 9 6, 9 9, 9 9, 9
TPOX 8, 11 8, 8 11, 11 11, 11 11, 11 11, 11 11, 11
vWA 17,18 18,18 17,18 17,18 19, 20 18, 20 18, 20
D3S1744 15,16 15,19 15,18 16,19 16, 18 16,18 18, 19
D12S1090 20, 26 12,26 20, 26 12,26 25,27 12,25 25,26
D185849 14,16 15, 16 14,17 15,16 15,16 15,16 15,17
Table 2. The estimative possible genotypes of the Table 3. The results of VNTR and STR analysis in a
deceased putative father from the widow and disputed paternity case
children Locus Mother  Daughter Son* Putative

Locus Rate of possible genotypes of the father

deceased putative father D1580 18,28 28,30 18,30 25,30
D1S80 24,25 (1.00) CSF1PO* -~ 10,13 10,12 9,10 11,12*
CSF1PO 12 (0.61), 11,12 (0.26), Other (0.13) F13A01 4, 6 4, 6 4, 6 6, 6
F13A01 4, 6(031), 6(0.62), Other (0.07) F13B 9,10 10, 10 9,10 8,10
F13B 8(0.13), 8,10 (074), Other (0.13) LPL 11,12 12,12 11,12 10, 12
LPL 10,11 (0.55),  11(0.31), Other (0.14) THO1* 7, 8 7, 9 7, 93* 6, 9"
THO1 9 (0.50), 7, 9(0.39), Other (0.11) TPOX 8, 11 8, 11 8, 11 8 8
TPOX 8, 11 (1.00) vWA 14,17 14,17 14,17 17,17
VWA 18 (0.35), 17,18 (0.45), Other (0.20) D3S1744 18, 20 19, 20 18, 20 18, 19
D351744 18,19 (1.00) D12S1090 20,23 21,23 23,26 21,26
D12S1090 26 (0.28), 12, 26 (0.60), Other (0.12) D185849 16,17 16, 16 15,17 15,16
D185849 15, 17 (1.00)
kin Elmer, Foster City, CA, USA) according to standard

3 Results

protocols: denaturation at 94°C for 1 min, primer anneal-
ing at 60°C for 1 min, and primer extension at 72°C for
1 min.

2.3 PAGE

The amplified DNA samples were loaded on a 0.75 mm
thick and 130 mm long 8% polyacrylamide gel for D1580
or 6% denaturing polyacrylamide gel for STR loci. Electro-
phoresis was performed at 400 V for 2 h. The gels were
stained in 100 mL of SYBR green | nucleic acid gel stain-
ing buffer for 5 min at room temperature and then photo-
graphed.

2.4 Sequencing analysis

The sequence was analyzed from bands of PAGE using
the polymer capillary electrophoresis of ABI PRISM 310
Genetic Analyzer at 7.5 kV for 60 min at 42°C. The
sequence analysis used sequencing analysis software
Version 3.0.

The D1S80, vWA, F13B, THO1, TPOX, CSF1PO,
F13A01, LPL, D3S1744, D12S1090, and D18S849 were
analyzed in the case of the putative father and the dis-
puted paternity case by using the PCR with PAGE tech-
nique followed by SYBR green | staining. The calculated
distinguishing probabilities (DP) and the mean exclusion
chance (MEC) were 0.9999 and 0.9989, respectively. In
the case of the deceased putative father, the results of
variable number of tandem repeats (VNTR) and STR
polymorphic analysis are shown in Table 1. The rate of
possible genotypes of the deceased putative father is
shown in Table 2. The probability of paternity thus ob-
tained was 0.9998 and 0.9999 for alieged daughter 1 and
alleged daughter 2, respectively. The results of VNTR
and STR polymorphic analysis for the disputed paternity
are shown in Table 3. The CSF1PO locus and TH10 locus
excluded the paternity by the PAGE technique. The
detection of the irregular repeats and confirmation of the
genotypes used sequencing analysis for the son from the
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thus obtained was 0.999 for the daughter. These results
demonstrated that analysis of VNTR and STR polymor-
phisms are an extremely effective method for paternity
testing and personal identification in forensic sciences.
The sequence analysis is an important complement for
detection of the irregular repeats and confirmation of the
genotypes.

We would like to thank Dr. Miwa Mikami for the assis-
tance in the research work. This work was supported by
The Japan China Medical Association — The Japan Foun-
dation Subsidy. '

Received June 15, 1999

5 References

[1] Anderson, J. F., Greenhalgh, M. J., Bulter, S. R., Foren.
Sci. Int 1994, 55, 175~-189.

DNA analysis by electrophoresis 337

[2] Budowle, B., Chakraborty, R., Giusti, A. M., Eisenberg, A.
J., Allen, R. C., Am. J. Hum. Genet. 1991, 48, 137—-144.

[3] Sjerpes, M., Geest, N., Pieron, C., Gajadhar, M., Klooster-
man, A., Int. J. Legal. Med. 1995, 108, 127-134.

[4] Brinkmann, B., Sajantila, A., Goedde, H. W., Matsumoto,
H., Nishi, K., Wiegand, P., Eur. J. Hum. Genet. 1996, 4,
175-182.

[5] Nagai, A., Yamada, S., Bunai, Y., Ohya, |., DNA Polymor-
phism, Toyoshoten, Tokyo 1994, pp. 82—86.

[6] Nagai, A., Yamada, S., Watanabe, Y., Int. J. Leg. Med.
1996, 109, 34-36.

[7] Yamaguchi, H., Takizawa, H., Shimasaki, C., Jpn. J. Legal.
Med. 1996, 50, 163-167.

[8] Wang, X., Sawaguchi, T., Yamashita, K., Sawaguchi, A,
DNA Polymorphism, Toyoshoten, Tokyo 1998, pp. 50-55.

[9] John, S. W. M., Weitzner, G., Rozen, R., Scriver, C. R,
Nucleic Acids Res. 1991, 19, 408.

[10] Komatu, Y., Acta Crim. Jpn. 1939, 13, 485—494.
[11] Essen-Moller, E., Anthropol. Ges. Wien 1938, 68, 9-53.
[12] Asano, M., Jpn. J. Legal. Med. 1991, 45, 277-287.



HAA<HI B &= 1" kD
1999 £F 1 |1 vb 55 Dy B Sk T =
— A - FEPRICET 28K —

KX 000 3 A/I H
HMEEAN B W E 2% 2
mEE $+ B E B

. S Y @
P P e Feok A % fud 1K L8R,
mo oa LE W E  wm_ ST »
B T8k K {EFRLEHAT2 ~2-12

Wit 0J - 63-1704 mwm_f30

1. BHFCARAE
¥ FAASL 2R AIER DAy IL IKAK ST RSB (<P T3
b 7R 1% 1% 44 BR'R

o. BRI B /9994 %A /[ H ~ % 2000 #£ 3 A 15 H

3. B
A A BIBFT % 4 )?),‘}; ¥ a2l 7+

miEsE_ K 1 9 3 B FL e 2% PR A

A HIBTEH 4 25K S
o 3% we PR

K % %]

4. WS
MRERZSEZIC, MELA00FULETHERLTFE W (BEBd - 7—7Of/)
MARROHERTFENH DB IRERN - PEEFLZRMLTTEI N,
X FHERICE > T, HPEZGs - HAMAMBSICESEZHL L TRFE N,



FEMIEILIBAERD X FAKEIBELROZLEIIET S
8 PR R S ORI 52

IR E : BREFAL
B« EERIEAFMES - KRB LFRT
B - BRE
FEESINE
AA BREFAL (BRI, FFEERREBEAFRE - KEBIHRT - BER)
ER (B, FEERREAFTS - KEBLF - FERE)
EHER (B, RGFEBEEa LYV N EEFTR)
FAARBEE BRRERMN, fFEEREAFTS  KEH KR - REX)
B8 (BRRRAEDA)
LFFR (FER)
WHFEE (EFE)
HE BE (B, " EUVERIKEAREASE - BIBIR)
BLE (B, ~EVERKREALEASER - BIER)
FH (E&, "N ECERKE/EAEZE - BFEE4E)
28 (ER, NNV EVERKREAME AR - R4
R (BAm)
s HHE ()
ZERYE (EAH, &
&4 (ER)
¥ayE GEFR)
BEEMR (ER)
E:3: €5 3:17))
ZYFH (EkAm)
Bsr2 (EZEm)
FLFEIB T E
BA FARERE (EMAKRFRREWIEE 7 — - EEREE
EHEF (MUK FEEEHEEN)
FE E4E (B, ~ N EVERRZEALEAEZER - iR
B (BRI, N U ERIREAEA SRR - #i2)

Wl
~—r

k-
el
~—



[Z5]

FERATEITRIR A AKBRITIE R SN TV 2 LAY 1971 42120 BH L R E IS 5 il
HRETWD, 19824, THITHELIEIL LTS, BYE A F L KEHEROBE~DOFEN
EZEZoNDI1EM, NEKICFEET HABIC X 5 ZIRIGROEEPREIIN TV D, HEIEHN
BT HE 5T 17 F 0358808 L 7= BUE, 15 RHUBDERIZIER O REN L OREEZ > TV 5HH
EHDT-0C, 1999 4 7 H, BREEITE N 75 Geithis & FE75 Y sl O BRIR FE 2 H iR AE & Ehig
L7,

1Yt & B Y OB RRTFNET R 2 ot H 523, FEG R L i 2 L5 Y
WCIIBERKRBENARICRE ThH o2, BEERIL. RERKHF. A TFAKEREIC
CHEBNARRMZEE CRMEZA LT\, MR T, GRHIECIIRERERE OH
EAEL, THMENERELEEEEZ R L, TROHITEHNR A F LV KERIBEEROE
IZEBEREMEAE ., L L, JOENBEOHEROEBIZIDLDN, BEDHERLE
BEHEZTHDO0, EWHIRBBIZOWTE, KIVEFEETOSBROFPESLETH S,

[KEY WORDS]
AFKER, KEE, BUEPE, REREEE, ZRREHIR



[BH]

b EMIBITITRENBA TH - 7208, 1950 ERENLBBENPELRFL Lol
17, ZOFRZFHITHLH T, 1971 £, RIETTHAKBITTERIN TS Z ENHEE, &
KHOH— 4 FIFEHLT ' N T AT FIEMLARRZELHKERBITIZH IS T
WD ERbhotz, ERMIE, 1950 A0 5 EEIX OLZETEOH L L oo T
7eo MAEILOKER E A FNUAKBHEREPEIZE N L7, 1982 FETIHITHFE L5 1E, 1988
EITIT LB A LTz 0298910, 1975 4E~1978 EDO P EENOFAE Tid, {HYHIR o BT
B CII RO BEETE (4K ERBICHE L T, MRS, Rk, BHK
TEERIZEBD Tz vain,

FEEF 513 1970 £ X 0 BHEKBROMBIC & 0 < A, REXIEREERO 8000 4L L%
EHEZRTLIPC, BUEREZEHA L THHFROET Iy FOERBEHLNICLTEI,
A F VK ERTE Y B PERNIT RS L T D FTREME D & 2 HUlg COfE R ORI B D R % 7
TR ZRIT 72, BART 1971 FEICHRE Sh-FERRAER S 1977T~7T8FICHFAA L &
A, BRIER, MRIERBEARL T8,

AT OE R, BERBEN LV E - O AKBIC L 288 | BEIKRICE
STVWDHAKBIZ L DEBEONTRELZIT TV DRSNS H D, SFIL, THEIEELE
IE LT 175800 U= BE, MBERO B RERSCHEFRTRREEZF/EL, A FLKED
BHENLREEBCOWTIHMEL, SHOMKOBR L THZLEZHNE LTHHELFHEBE LT,

[ 5]

FELIRNT, 199947 A 14 D TH 18 H Tho Tz, ARSI, BEETLEERED
HIRD 5 H, ANESEBRD 2O 2 HEREMB CTH I KFETA)D 60 tth, =&
R OHIR TH B HIRFB) O 856 HE, BLIUOHHEMICANMENEEMILA LRV EED
N5 BEME TH D IR (C) D 659 HHN 5, TN ZFh 40 tiHhr, 40 tithr, 120 2 K
EBITRIR L, 18 Bl LOMHOEEORKREVPBREAELZ B R o7, K2 bIE, &
EEENSEESBICHH L TRZ2E2ITI ZEBEE LWA, FROBNIZHI DO
Fikxk L ol, £z, BEL LT, AR THEBHANEBRRNZVESORTHEAH
B 41 AD)IZ oW T HIRE CRIBEOBERE 2 KT L7203, Z OBl oRE & 13RI
DR DD, B2ELLTEIIL, AEERESIIR I bRholz,

FEBEB X, W2, —BREETTR. MRPTR. BEROKGURE, B, R, BIK. oL
BEThD, MZHEHBEICIIKRBIZURLELZONDERDEEN, Z0OHZVITHONT
. FEMIICE X B o 7,

BEIX, AR, PENFT 3 AT OOEMP—MTORTIZR->T, ZAT—AOEBREL
PEL, FFROFMIX, —AO—KT 20058 L, #EFROERIZ, ERL L,
ki, EEIR, BER, FHEAS. WO, BEEELZEALL, MHRROBRET



X, HEIEEE WV, B A Ny SOy T OEPE I 2L R D ERE I LT,
BEBEEOREL LI, REEL L TURE, R, EFAEL LTC EXICL2ERHE,
MERAFEL, BIC, MEEE _ARBIEORE LB Z 2o, AERAKII®RERD &
BV THS,

BERC ST OFHIIC DWW, TS, 260 LR8BG, RS, e, BE
R, 7TX VARKRSIZOWTEHM Lz, EREN., HEEZO, KTE21, E¥%E 2,
JL#EE 3, 7u—XABHOTTES 4 L U CAEEHME L-, SHEOFE IR, BB ORK
HETHROBKROSEEZEHERLE, EFTHONIE, EEOAFHAIXL 2A, THO
A8 RLL D, WHKHORETIE, WPKFZROR2NEXIZ 1, BOLHFFT 2
EWVWI iR I ol

R L RMEOREBRREFEEOFMICOVWTIE, ST X ik Lz, NEFEORE
DHRVBDE L KTOHH 0% 2 & Lc, ERIZ WL, BREEFEOLRWH D% 1,
FHREOBREETE 2, FRS LV EKMOBRRIETOH 2 0% 3, MHEHILHRKHOKRE
BToHDL0% 4, HESHORHEORBREERTOH D% 5 & Lz, TRIZOWTIE,
BEEEOCL2VNLOEZ 1, ZHOBEEKTL 2, REHHORKMOBRERTOH S H D% 3,
BRI O R OBRBEERTOH 2 b D% 4, BEFHHORMOBRIETOHL2bD% 5 &
Lz, LB ENBVBREEZEIZ OV UISAEIE» LA THZ iz L,

CREHEA R, TRETH&. £4 1. 2HE0ORKMTRE L, BEIC L CH
REGLT. BomXicxt L TRESWT, BEHA= 22T, ZA%BIITE2 R
HEEEEREE Lz, ZoOk, BRESHIRL TH 2 v RADERRZBRNWEIICHFET
BET 2B TREZBITL,

MAERRIE, ROEE. NARORE. ZARORELAEL. HIRRECTHOE T, £
FYUTCEXRDHIETHRELE,

REREL, HEECMATT 2 VAT AR ERWERES B IR o7, BT A
Py P4 vy FICEDREICMZA T, [EDORHR L EBEHFHIORE L, BRIRICBEE L T,
¥, B, BMicoWT, T ECIDERRE TH o7, L, FREFHICLY,
5 A O mERESR CR{LFEFEFTOINTA P —R) 2EHLTB 257, £%
AT, ENARFREMAEE ¥ —DORREBRIRE LURZERTEZHEEE
AWTHEERBZRolz, ZOHIEL, MERE CHENREN L Sbit TS 192020,

HEHFRREIZOWTIE., EHEOEIC OV T t B, HEEOKEIZ VT Odds
Ratio & v 7,

ROR—Tinh, EBEORECHO-RER®KEZERT S,



RIELHBERRERE - AZF

A. #HEH
REFAR
HEE

524 [ Fil

B. AF XK
4 43

B, HXE
1999% 74

X 15 &

i B i

AEAR

R

4 51

BAEE S

C. £THE

BEOKEDT, B -B¥ - HE -HEX- V¥ - ZOM (
FRBE~OREEL B

BIE, ANEARITHEERTETWDD, +5 - Atb5 - TERW

2 54ERTOMIET, k- B - X -HEE - VU RE - ZOM (

- I

F

- BETR

RITH E D0, I LA
RzE~NLEIR, FHLTERSR-BH2R-BHA1R - ZRLT
25FAMELBELTRAZ2ADEIT, Bolt - WA - ZDOHARW

T a— ik,

Z o,

D. B A
BEBIZ,

EHLHLTHRRW

fE H KT - B X fREe - BRE 20

—HB ) AR S - D - Ty

% ORE

Hi - ~ B PAS%E -

LHEBNC BT ME

BEIX,

HY. - —HB TP -

EHBOICBHITLALE

e

B - —&Bh i B -

4 HY A Bh 1 S 0 B

B,

Hy - ~#BFPHE -

A HI B T S B

A

By - —@HB AL E -

EHKIIC B T AN




. HIEE

Wiz - Al E - OB - BN - TS - BRI - BB - Vo~ F

F - B - BN OB S - PRS- Bl - MIRRE - FHERE - Bk E
Z DMt ( )

. BEEE

A - HlE - OBE - BEE - IS - KRB - K- Vo ~F

B - R BEUN ORI S - RS - Bl - s RRE - FHERA - BEiRA
ZOft ( )

. BEBRRPORR

MizE g - mE - DB - BN - ITEE - BRI - BB - Vv~ F

B W - MU O RS - BN - B - RREE - FHERE - BERA

Zofh ( )

CEHOWHE, RERY BB ORFEORE

ML -fh (BEWI19 #EH OANF

. BERE

BEAKRR TR Y - EL
KRB 2HE HY - EBL



J.

B R R (1)

BEERDPHLBEEEFICO%, BEDH S PBIELRVIERIZIIEFIZA,

IHETIZBRBORVERIZIZESIIX &2, DI TF&EW,

O 0 3 D U bW N =

—
_

W W W W W W W W DD DD DN DD D DN R e e e e e e
N Y U R W NN O WO U R W=D O 0NN U W

LU s CACLARWIRK, Foh, 20O, DEARBM. FoOfh)
FOMmOMmERE

B ( )
LSt oA (H, #. H. Bk, &P, B, T, )
ZhE (&%, 6T, T, )

MBizo&x R0
EIRU N A
HXEN

Huy
BWEZLLRWN

N R B AR A

O W

AY o NRERPEEZICS N
BEREPBT D
FARAEH

BEAENE W
FErboELVEELT

RH T EE LW

. BEMEoXD LW

C BEMHIZCY

L ABFEL ol (B, BB TED)
CHREPTK LTS (R, Th, %)
. FROBEHOKRERSD X - TWVNRA

FttosS 5z (B, T, F4H)

N
BBV
. RER W

fifd L 7= < 2

. BERN N

bOENTD

LRI ATATLREVELLS D

D EV ([EERME, B, )

L RADEL RV EIRBEERD D
BB ERS LI E R DD (KAL)
. ThDAREE

=HL bA&

-7 3N N R Ry



K

o ®

10.
11.
12.
13.
14.
15.
16.

. HEER ()

BEERDPH LB EREFILO%R, BEDH > EHPBELVERITIIESITA,

IHETCITREBRORVERIZIIEFEZIIX 2, DT TFEV,

FETFORNy NI, BELTLEWVWEIIZRDLZDOT, FCTEHEETICHIINTZ Z 3%
BB OB ONLRDDTHL ZERD D

FERRT D (B2 B)

BBRRTH (B b)

BESKEELZ L TH, BAERLRND

HDELSERTVWEE, BHUNITE-ZVRIZTWELOR, REFIZRZIILS B ERD
%

RORENER T, BEOKRIZES

ANEFETLE, BEIEIBZZATH, MESoTWNEANSNLRNT EBEN
RATHERWETCHLOESWEVERETEY T2 08355

Bt 1 BUWNICER Lz

Bl 1 ELINICERE L CRBe Tl a7 7=,

TERETEANTWT, B2HEELELTCLEI>IZ DD
FHOFRESHIZRD, DL EXONRLRBZEBHD
BOPRBETTRVWEIBRBRUNRTHIEND S

ANEFEEZ LTV EERFIZ, BOBAEZGEFEL TV ENDLLRRDIERDD
BLYELTWDEEIC, ADDELNNTIOND L, WEETZENHERI LD

TobLBR2YICETLIEM

L TZRERRY ) EBRLIEZEBHY T

OF2Y @72\

(LT, Td5) LBERTFOHBEALSTZI W)

2.

TN EPD CRER L-EIT, WoOETTN?
O# 2 5FELLERT @1 0FELL LT O 1IEL AT @R 1LEMRN

L ZLRRYBPERLOEN- TR, WOERTT N ?

O#K 2 54 ERT  OF1 OFLLERT O 1HLLERT @ 1FLUA

CEBLOFVEHMoO I ORN 2 Y OEEIX. BXEEFORBETTN?

OFA1EME @QE1FEUE @A L1REMUE @F1ELLE GOF 1FLF

L BEOZOLOLR A0 OHER, BIEFEOBRETTN?

OfEA1EEE OB1EME @A1EMUE @F1EULE OFLELT @%L

L ZDONRRVDBI AT EDHDITNEEZ T EEY (EEEIZER).

R @F O~ @F A~



AT IR RERAE - BRI T

A. REBR, H4F
FAEEHH 1999% 74 H
Y4 = 6

B, —&HyKkmhi

kit R -%@-FR & R cm N} k g
i FE / mmH g % ig] /5y

R #f B-f HE OE -

Mo RE E-H ( ) fEmoRE HE-H (

ik - HEOLR - X#H E-F ( BIT~DORE - f)

C. BaER
m-f ( )

" ( )

W

e
s
w

&
i
L
I

D. [B#keE
wmEEE E-FH ( )
WhEE %X -
AbyFUxvF Yl cm - & cm
% X (Rinne) HH A ®w £ {24
RE H+ B oA+ ¥
(Weber) IEH - H~RAL - 72 ~{RAL
R RE (mik)
s OE-A E E-f

N
N, N

NI




i RR i & £
BB (= + ) | (=0 4L+ Spurling | (—. +) (=. +)
HEE ] (=, +, +5) | (=, +, +¥) Jackson (—. +) (—. +)
ERE | (= .+ | (=, +, +1)
% B | (=, . )| (= +, )
F. #EB %

HBIT IEH - BROEME - RHAN - £ ot

—EHHIT BE (1L 0NHPE) - REF (9HPUN) - FiE (2 #HLN)
-~y — -+
BRIRA BN 4 BE (PULE) - ARE (4BUN) - T (2BHEUN)
ORE (BBLULE) - ARE (4BUN) - TiE (2BIUN)
TYT Faxr—¥ — -+ .+ GBv, A38H, )
5 BB i —-£ -+ -+ -+ (Bx, 3F¥h, Bv,
FREEES B -fH ( )
%%%(N\Hifi;@%\R@%) I3 5 77
G. R¥ H Vst
FRCNE Hoffmann
Troemner
Wk O Wartenberg
BT 1 Babinski
EH 2 Chaddock
JuiE ;3

ClonuslEt® : 4

10




H. BR#EER

L7Eh B -F

Ehrw% & -F

RER gl
HFE %4
ERE 2
fLBRE
BT EH¥ -ET
yal e EH KT
Z R E GRPI TR &/ ERRE)
S mm
FEHIEE mm
=R m m
SER =/ _CHRE, A R
Active Touch IEH., B¥E (

BREALH & - H
U
?
SIN
.\? 4
AR
<& L2
:, Ly
i
L5
73y
B
EFEH (24
ERE g
£F E¥ - KT
£ 2Rk E#® KT
TOoE m m
E/ﬂ\%% m m
EoRfe% m m
B CHBIEL, FE) . A CHBIE. R

I

ERBEREE £ - F




Wit

T35,

HT

N nas
e SRR

- - - . “ e
e VTR

wh Gl R (37 I A])
Moisogag ¢ 0 Bao LA

il O iR

R 10600 D I Y0




[#5R]

FNEFNOHBOFERBEL L ORBIRIN-H#HEIXLLT oY TH5, R 39 A,
40 A, 120 ABZZ L7, LML, A#IXD 1 AE CHIKD 2 AN 18R TH-o 772
DEFHPORI L, A, B, CHENENLOXBERIL, 38 A, 40 A, 118 N&leolz, #
FFHREIE. A, B, CHOBTOABI o7,

Biclid, CEIZHLTABTHEILEN-T-(P<0.05), Fmid. AR, CHIZHLT
B # CTHEIZHED - 12(P<0.05),

Hhiug FERE®R | 18l | sk | XBHEE | Bikk Fih
54 AR
A AKFEEF | 255 A 194 A | 60 4 38 A 31/7 | 39.3+12.8
B AR | 4122 A | 3372 A | 856 1 [ 40 A 28/12 | 44.2+13.0
C SEShR | 25655 A | 1790 A | 659 tHEF | 118 A 63/55 | 38.8+11.8
D&EE) | ABA 41 A 23/18 | 39.4+12.8
1. B2
[£7ERE(C)]

EFEREOI L, TA3—LREHIZOWTIL, UTORETHY . 8ilE T30 TIL,
CRUZHE LT, BHETARICHBEE NE - 72(p<0.01), BHEIZSWTid, BIEREL C
WALDELTW2NEDERETAE, WTFNOHMICLEEEZLZRBD Mo,

FiLa—)L 2
Hhisk &8 (= Y- R & A Hhis 5] PO By
A 1 19 18 A 22 0 16
B 11 18 11 B 16 7 17
c 16 38 64 C 67 0 51
D 13 11 17 D 12 4 25
[ADL(D)]
ADL Iz 2OWTIL, &L b, &R BEYTho 7=,
[F iR (E)]

FHEBEIZOWTIL, UTFO@Y Thole, FRIREDZR2Nb DX, A B, B #E L g
LT CHETHREIZE) - =(p<0.001),

Whigh | U |RéZEch | B | /O BRSS | BBRAA BRI s | B AR RS | YO~ T | &
A 13 6 5 0 0 1 0 0 0 3
B 15 3 5 5 0 3 0 1 0 6
c 80 | 10 8 5 1 5 0 2 0 1
D 26 2 3 7 0 0 0 1 0 4




Hhig | i | hOFERE | BERS | S0 | B8R | NS | BEES | Toft
A 1 7 0 0 0 0 3 0
B 1 3 0 0 0 0 0 0
C 2 4 0 0 0 0 0 0
D 0 1 0 1 0 0 1 0

[BEEREE)]
BERIUTOLEBY Thote, BEEICREOZ2ZNWbDEZHTHET 2 L AEELR

HpnoT,

#hig | AL | iz | S0E |ORR| TS | BERR | FR% | 8BRS Vo9 TF | &
A 23 0 4 0 0 1 0 1 0 1
B 24 2 4 2 0 2 0 0 0 3
C 83 4 6 3 0 2 0 6 3 0
D 27 3 4 4 0 1 0 2 0 1

Hhig | £ |[hOFRE | BRE | 80 | 8K | 9L | BSER | Tof
A 1 6 0 0 0 0 1 0
B 0 2 0 0 1 0 0 1
C 0 4 0 0 3 0 5 1
D 0 1 0 0 0 0 2 2

[BHEG)]

BRI T O®Y Thole, BERBE b > TRV LOZHRETHET S &, AR,
CHLIB LT, BHTHERICZOEEGHD2h - 72(p<0.001),

dhig | L |BiF|EmE) DB | BRA | BRS | RS | BR% |VO3TF| &
A | 22 0 2 2 1 1 0 9 0 0
B 4 1 1 8 2 9 0 11 0 0
cC | 74 1 4 4 0 0 0 10 4 0
D | 27 1 3 2 0 1 1 0 0 0
Hbig | ®E8 | thOFRIRIE | BEERSS | i | AEKS | HHAS | BEKRS | Tofth
A 1 0 0 0 1 0 2 0
B 1 3 0 0 14 3 2 0
C 1 3 0 0 6 2 8 3
D 0 2 0 0 3 0 3 3

[Vl FEREORFEOHFEN)]
AT, BEN2HERLNIZ L ORIZERD 71228, OB TIER o7, ABL CREE
T, HEEEZRD1(p<0.05),
[BEEOD]
EEKFERELZZTELO0OHDLDIF, ABT2IA BETIADAThHST=, AF
NKBPBRIZOVWTORZEZIT L 0HD DI, ABIZ 16 AARbT2, BEE, C
BTl rolz,

\4




[ 8 BSERFED)]

HBREIERDIZONTIE, LTORDBED Thole, RRX—=UDOLDOFEHIKRDORNT,
Odds Ratio ® 95% RO TR 1.0 #8235, ik, EBRA 1L.ORMGOL DX, @i
FoRE LTz,

T BEEZEDEARERICB TS AR L CHOEBE TR AN B’ 5(0dds
Ratio 23.6), #RctED .55 2(17.0). MH L=< 220 (13.7). HERSH-5<L(10.0), 77
5 &(7.6), =< 6H(7.2), BV GV6.8), ENFH6.1). IRFTHL 2-72(6.0). &
WA TATLIm0EELL 25(4.2), BER21E.8). HDENE.T), BRENARB.5),
HLOENT 53.5). FROBEMROKE 0SS X - iTWILA(3.0), BEILIA O H(2.6).
FERE2.4), BBV (2.4, LU - CALARKQDDIEIZ A THEEICLE» >, BB
L CEEL OB TIE, #litED .55 2(0dds Ratiod2.2), 725 X(34.8), HERLELD
(16.7), BV NBRRZ2WN16.1), FANPR T T514.5), M Liz< 22 (12.8),
WG 78 57209.7). FROBEHOKRE 5D 2 - 1TWRAMQ.6), 725K 55(6.8),
HDENT 5(6.6). DEV5.89), FENF\(4.4), BELSDORAL.4), BICATFA T
L7202 5.4, BINB20A.2), BEAZ2VE.0), BEREZLEZERD
5(4.0). H®YV(@28). LUN *+ CALARKQR.2DIEIZ BEHCTHERICE N T2, ABEL
BE# L OB TIE, 725 &(0dds Ratio 0.22), FROBIEHOKXX 25D 2 - TV A
0.3 BHETHERICEN 2T,

WIZBEOBEERICBIT S ABEL CHL OB TIX MH L7z < 22 (Odds Ratio
13.7). HABRS UL T513.1), HERLSH2L(10.0), 725H<K 572(5.8), H2355<
2o72(6.1), 725 X(4.3), REKAZ2VM3.8). FENFHB.6), B F7A4 T LizhkEL
<72%3.3). HEWVE.D, MIAB2E.0). bOBENLTL2Q.NOMEIC A B THERILE
Dol-, BEEL CHLOUETII, #BFtD552(42.2), 75 5(34.8), HENLD
2<(16.7). HYBRZ216.1), FABKRS WL T514.5), T L=< 2012.8),
FIMFEL 72 57209.7), FROFEIEMEOKRE 55 2 - TTWVHAMQ.6). HLOENT 5(6.6).
DEVG.9), L b#A(5.5), T (4.4, BEELSNOEAA.4), RE 721 (4.2),
BRENR2M4.0), BICATATLIEVELLRBB9)., BBV@B.3)., LU LAL
AREQDDIEIZ BETHEILED 272, ABEL BE L OB TIL, 725 3(0dds Ratio
0.12). FetED 52 2(0.17). FROREHEOKRESD 2 « TWHA(0.22)3 BT

BiZEN- T,

BEL2EOBRERICBOWTHEECHDBEREERICBWTH, AB,. B#HLD D
CHOBEENARICEVER, BHLV L ABOHEESFRICEWVERIIR -7,

CHELHBLUTAR, BHETIE, LUNEFRADbODEENEEIZEN TR, 0O
DR T, BEERRLERAIR, RIRZ2EOVWDbOIRERFCHEERHY, TR w3
BT D], TRFBREDIZWN) 28D, KR TREWRMRIEROSZ IR EEN R
Mol



HEIERAED) - BEE A0 HD | AxB ARIC BxC

Al B| C|D| OR/ FHB| LBB| OR| FBRBR| LtB| OR TR LR
1. LUNh-CALAR 18| 19| 35| 9| 0.99| 041| 242{ 2.13| 1.01] 452 2.15 1.03] 448
2. TOMOHMERE 5 3] 5| 0| 1.87] 0.41] 843] 342 093] 1255 1.83| 042 8.04
3. PBAfhiE 16| 18| 41[17| 0.89( 0.36| 2.18| 1.37| 0.65| 2.88[ 1.54| 0.74] 3.19
4. BEHLSDREH 211 27| 38|16| 0.59| 0.24| 1.49] 260} 1.23| 548 4.37| 203 9.41
5. 12%& 8| 22| 4{41| 0.22] 0.08] 0.59] 7.60| 2.14] 26.95| 34.83{10.75] 112.87
6. PARITH-ZFYRZLEL 8| 9| 12| 4] 092 0.31] 270 2.36] 088 6.29] 256 099 6.65
7. EYARZEN 2| 4 o| 1| 050 0.09] 290 965/ 097 9557| 16.08| 1.82| 142.05!
8. EMEL 4| 5| 13] 2| 0.82] 0.20] 3.33] 095 0.29] 3.11] 1.15| 038 347
9. HmEY 12| 14| 19| 7| 0.86| 0.33| 2.20| 240] 1.04] 558 28t 124 633
10. [ZBELHHHILEL 2| 2| 4| 1} 1.06| 0.14] 790{ 158 028 901| 150 026/ 852
1. BRABHMSEN 11 2| 4{ 0o 051 004/ 591 077/ 008 7.11| 150{ 026 852
12. BRUHLY 4 3] 2| 1| 145 030 696/ 682| 1.20| 3887 4.70| 0.76] 29.23
13. RYw/NOEBABEZ | 0| 0| 1] 1| 1.05 0.06{17.40| 151 0.13| 17.14| 1.44| 0.13| 16.29
(Z<Ly
14, BERLGENBKITS 1| 1| o] o] 1.05] 0.06]17.47| 6.26| 055/ 71.01| 595 053] 67.39
15. FHAFBEH 3l 3| 2| o] 1.06] 0.20] 559 497 0.80| 3095/ 4.70| 0.76] 29.23
16. FEMREHGEL 1| of 1| o] 2.16| 0.19/24.78] 3.16| 0.19| 51.81 1.44| 013 16.29
1. FhohELVEiesd 4| 3| 3| 0| 1.45/ 0.30] 6.96| 451 096 21.14| 3.11| 060 16.07
18. REUMIFTHELL o] 1| o| o] 051 0.04 589 305 0.19] 4994 595 053] 67.39
19. BEMZ-ZFYLGL o 1| o| o] 051 0.04 589 305/ 0.19| 4994 595/ 053] 67.39
20. EEHAHI o 1| 0] 0] 051} 0.04] 589 305 0.19] 4994/ 595 053] 67.39
21. WH8E<TEoT= 8| 12| 5| 2| 0.62| 0.22] 1.75| 6.03{ 1.84] 18.76] 9.69| 3.15] 29.75
22. BHALUKULKT S 11] 8] 2| 2| 1.63| 057| 4.63| 23.63] 4.95| 112.88] 14.50| 2.83] 71.68
23 FROREHOKAEL| 16| 28 23 9| 031| 0.12| 0.79| 3.001 1.36] 661] 9.64| 426| 21.78
ABATHWNRA
24, BHEDSDHA 4| 10{ 0| 0] 0.35/ 0.10| 1.24{ 17.00| 1.92| 150.37| 42.23| 5.25| 339.67
25. FER 11| 10| 17} 2| 1.22| 045 3.33] 242 101} 577 198 082 478
26. FEhHL 21| 19| 20| 7| 1.37| 056 3.33] 605 2.72| 1347 443 202 972
27. BEHALZN 9| 10| 9| 1| 093] 0.33] 2.62] 3.76] 1.37] 10.33] 4.04| 150 1083
28. fa[HL7=<HL 10} 10| 3| 2| 1.07] 0.39] 2.96| 13.69] 3.53| 53.06] 12.78] 3.31] 49.36
29. HE[HEN 10[ 12| 11| 3| 0.83] 0.31| 2.24] 347 1.34] 9.00] 4.17| 1.66] 1044
30. +DOTENT D 14| 21| 17| 5| 053] 0.21] 1.31] 347 150 799 657| 293 14.70|
31. RISASA5LI=YELL| 13[ 14{ 13| 3| 0.97| 0.38| 2.46] 420] 1.74f 10.17| 4.35| 1.82] 10.37
AL
32. HEL 8| 12| 8| 4| 062| 0.22| 1.75| 367 1.27| 1058] 589] 220 1580
33. [OELGYEFSFME| 2| 3] 2| 3| 069 0.11) 435 322 044 2370, 4.70{ 0.76] 29.23
1Hd
34 EBELGLECELSH | 5| 7| 6] 2| 071] 0.21] 248 283 081 986/ 396 1.24] 1260
%
35. TAMAKXKHE o| t| 1 0] 051] 004 589 151 0.13| 17.14] 3.00| 0.18] 49.11
36. 1=H{HH 6| 6/ 3| 0] 1.06| 0.31] 3.64] 7.19] 1.70, 30.34] 6.768| 1.61] 2849
37. BEMRS5DK 3| 5/ 1| of 060| 0.13[ 2.71] 1003] 1.01] 9948 16.71] 1.89] 147.86
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BRERFHED) - BREEROH L LD AXIB AXC BxC

Al B| Cc| D| OR|FIR| tBR| OR|FEB| tBR| OR| FTB| LB
1. LUN-CLALAR 13| 19 35| 8| 057|023 1.43| 1.23| 0.57| 2.68] 2.15| 1.03| 4.48
2. TOMOHMERE 4 31 5| 0| 145|0.30 696/ 2.66| 0.68/10.46| 1.83] 042 8.04
3. FAHiss 15 17| 41| 17| 0.88| 0.36| 2.18| 1.22| 0.58| 2.60| 1.39| 0.67| 2.89
4. BEFLUSNDORBRH 18| 27| 38| 16| 0.43/0.17| 1.09| 1.89| 0.90| 3.99| 437} 203] 9.4t
5. 123& 5 22| 4| 9| 0.12| 0.04| 0.38] 4.32| 1.10(17.01}34.83|10.75]112.87
6. MNRIT-EYR AL 6| 9| 12| 4| 065|021 203 166/ 0.58 4.76] 2.56| 099 6.65
7. BIYARZAL 2 4/ 0| 1| 050009 2.90; 9.65| 0.97/95.57|16.08] 1.82|142.05
8. HALEL 4] 5| 13| 2| 0.82]{0.20] 3.33] 095 0.29| 3.11| 1.15| 0.38] 3.47
9. HiIgY 8| 13| 15| 7| 055/ 020 154| 1.83] 0.71] 473 331 141] 777
10. I2BLRD MBI 11 2| 4 1| 051/004| 591 0.77} 0.08 7.11| 1.50| 0.26/ 852
11. BRI HSEL 0o 2| 4| o0} 033/003| 3.35 059/ 0.07| 520 1.50| 0.26] 8.52
12. UGS 2 3] 2| 1] 069]0.11| 435 3.22| 0.44|23.70| 4.70 0.76] 29.23
13. RAYyROEBEAEE| o of 1| 1| 1.05/006|17.40| 1.51|0.13[17.14| 1.44] 0.13]| 16.29
=<y
14. BEGEMRITS 11 1| 0] 0| 1.05/0.06|17.47] 6.26| 0.55/71.01| 5.95| 0.53| 67.39
15. FEHAFHH 3] 3 2| o0f 1.06]0.20] 559 4.97| 0.80{30.95 4.70| 0.76| 29.23
16. RBEMREHLL 11 0| 1| 0] 2.16{0.19{24.78] 3.16| 0.19{51.81{ 1.44| 0.13| 16.29
17. FhoELYELd | 3| 2| 3| 0| 1.63]0.26/10.33] 3.29| 0.63}17.01| 2.02| 032 12.53
18. RAMFHELL of 1] o| o] 051|004 589 3.05 0.19/49.94| 595| 053 67.39
19. EEMIE-ZFYLALY] 0| 1| 0| o0} 051004 589 3.05| 0.19{49.94| 595 053 67.39
20. EEMHIZKL ol 1| o o} 051004 589 3.05 0.19/49.94| 595/ 053| 67.39
21. ANGEEo1= 7| 12| 5{ 2| 053[0.18] 1.53| 5.10]| 1.51}17.19] 9.69| 3.15| 29.75
22. BHEANUKULTS 71 8| 2[ 2| 090|029 2.79|13.10] 2.59|66.22| 14.50] 2.93] 71.69
23. FRORMEHOKET | 13| 28 23] 9| 022| 0.09] 058 215 0.96| 4.83| 9.64] 4.26] 21.78
BABZ L vhA
24, BHttnssz 2| 10 0] of 0.17] 0.03] 0.82] 9.65| 0.979557|42.23] 5.25|339.67
25. FER 9| 10] 17| 2| 093] 0.33| 2.62| 1.84| 0.74| 457| 198 082 4.78
26. OB 16| 19| 20| 7| 0.80| 0.33| 1.97| 3.56| 1.60] 7.96| 4.43| 202 9.72
27. BREMGL o 10 9| 1| 093[0.33] 2.62| 3.76] 1.37/10.33] 4.04] 150 10.83
28. falEL1=<AELy 10| 10| 3| 2| 1.07{0.39| 2.96|13.69| 3.53|53.06|12.78] 3.31| 49.36
29. BEH L 9 12| 11| 3| 072 0.26] 1.98] 3.02] 1.14{ 7.98] 4.17| 1.66} 10.44
30. LOBENTHS 12| 21| 17| 5| 042 0.17] 1.05 2.74] 1.17] 645] 657 293] 14.70
31. &lz4545L=Y#E | 11| 13| 13| 3| 0.85]0.32] 2.22| 3.29| 1.33] 8.15| 3.89 1.62] 9.35
L<iE%
32. HFEWL 7| 12| 8| 4| 053]0.18( 1.53] 3.10{ 1.04] 9.23| 5.89| 2.20| 15.80
33. KOELGYESLEH | 2| 1| 1| 2| 2.17/0.19/24.93] 6.50{ 0.57|73.79] 3.00| 0.18| 49.11
L(FaMT)
34, EEELLLIEIENR 5 5/ 6] 2| 1.06|0.28] 4.00| 2.83| 0.81| 9.86| 2.67| 0.77] 9.27
H5
35. TADMAKHEE of 1| 1} o| 051/ 0.04 589 151| 0.13|17.14] 3.00| 0.18 49.11
36. -H{BH 5/ 5 3] 0] 1.06}0.28] 4.00] 581} 1.32/25.59] 548| 1.25| 24.07
37. BEMNSS5DL 3l 5 1] o] 060 0.13] 2.71{10.03| 1.01{99.48{16.71] 1.89|147.86




[ B RERFAER]

BEERKIEOOTIE, UTFTORDEY THom, BEERD EFRRC, K- D DOFEFHE
DT, Odds Ratio D 95%BFRUED TR 1.0 #8825, Xk, RN 1.0 RKEo b0, M
xRk L,

TP, BEZEOZHEEERICBITD AL CHORK T, TFITFONy ik, HLLTLE
WZ TR DDOT, FCHELTICFIIOT D2 E3%0 | (0Odds Ratio 17.0), TALFET L X, &
I -2 ThH, AZEoTWBEDRDNLRNIENEN (4.2, THILBZLTWBEEXIZ, ADD
LT ONDE, MEETZLBLERL 2S5 B6). TbDELSEATVDE, BIXIE-EY
RATHELOR, REIZAZICKLSRZZERH D] QIADMEIZ ABHTHEIZE o=, BEE C
HLOHBTIE, MERSAGEZLTH, WAEZEURY) (Odds ratio 12.5), [BROEH B3 IEH Tl
<. BHEEOWKRICEZ ) (10.2), TALFETEE, SEEBIATH, ESo WA 00hbianC
EMEN](85), TALEEER L TWAETIZ, BOBAIZEL TWELah bR R EBHD1(1.D),

TEORESTRVWEIBRBEUNTAZENHD) 64, EBLYELTNDEEEIC, ADRDELMT
LD E, BEETZENEKRL 2D B.8), TEMRTE B R2D) ) B, TF=B8R0TE (B
K723) | GADIBEIZBHTHEICEN T, AL BRHLOLMEKTIE, TALFELZLTWBES
W2, BOBMEFRL TOEMINSRL D 2 L35 5] (Odds Ratio 0.23), TR0 5 L 22 5) |
02D BEETHEIZLEN 2T,

WiZ, BEOBEERICBITS AL CHLOEB TR, FXTFRAyZIE, BELTLENE
IR BDT, FTHTITHIIHIT D Z &%) (Odds Ratio 17.0), L& LT\ 5 & X,
ADBEELMTOND & MEMTZ ENHERL 2D GANABTEREILE -2, BEL CH
EDOETIE, TMERIESCAEEZ LTH, BAEZRE UV (Odds Ratio 12.5),  [BROEENIER T
<. BEOKRICES ) (10.2), TALFETEE, SEEIHIATH, MESo TSN LRNET
EREN(7.6), TANEEEE L TWBEFIZ, BABMEFRL QN b2 kdZ L13dH 5] (1.5),

BLYELTVDEEIL, ADLELNTIORD &, WEETZENHERLS D) 4.6), TRBR
1% (B<725) 1 B.D, TFERRITDE #<25) | QAONEIZ B THEILEN,»T-, ABL B
BLogTix, TRBR2T5 (B<7225) | (Odds Ratio 0.15), TERRIT S (B 3) | (0.23)
RBHEECTHREEILEN-T,

BEEZEOERERICBVWTHEREDAOBREERIZEWTH, AB. BB IV L CHOEE
DEEIZEVWER, BELY H ABOEENESIIEWVERIT o1,

|8



HRERRER -BREZEDLLO

A B c D AX%IB ARIC BxC

& 2| &| 12| H| 4| H| 42| OR| TR LFE| OR| TR LM| OR| FM| LR

B L B L B LB WL
1. FEFONRYTIE. BELTLEVWESIZLHADT. | 4/34) 1/39] 0|118] 0|41| 459 0.49|43.06{17.00{ 1.82{150.37| 5.95| 0.53| 67.39
FETCEETICHIZMTARZEMN SN
2. BEORMESADHOISLBNDOTEHIZENDHSD 0/38| 1/39] 0/118| 0/41| 051| 0.04] 5.89] 3.05/ 0.19] 49.94| 595 0.53| 67.39
3. FENPITE(RLED) 10| 28| 18| 22| 24| 94| 11]30{ 044| 0.17| 1.13| 1.40| 0.60{ 3.27{ 3.20} 1.49{ 6.90
4. EBH0OITH(MED) 8| 30| 20| 20| 25| 93|11|30] 0.27| 0.10] 0.72 0.99| 0.40| 243| 3.72| 1.74] 7.96
5. BEOLBELTE,. BALZRLEL 2| 36| 3|37 of118| 0|41| 069 0.11| 435/ 9.65| 0.97| 95.57(12.53] 1.36]115.52
6. LDELSERTWSE BAIXITH-ZTYRZ TV |13]25(11]29] 22| 96| 833| 1.37| 0.52| 3.60 227 1.00] 6.12| 1.66| 0.72| 3.81
L2DOMN. REICRAIKRBIENRSHD
7. ROBUENREETLE . HBOKRRICES 3|35 6{34| 2|116] 0]41| 049 0.11] 2.10| 4.97| 0.80| 30.95/10.24] 1.97| 53.05
8. ANEETLE BEIMCATH. AEE-TLVSA | 8/30[14{26] 7|111| 2|39| 050 0.18| 1.37| 4.23] 1.42| 12.60] 8.54| 3.13] 23.27
SHLLENIENE
9. BATHHRLWEMRTEDEIWYEITFYTSHTE| 2/36) 2(38 1117 0| 41| 1.06| 0.14| 7.90| 6.50| 0.57| 73.79| 6.16| 0.54| 69.82
NHd
10. ®iE15ALAICKEEL- 1137 2{38[ 1{117| 0[41| 0.51| 0.04 591 3.16{ 0.19{ 51.81| 6.16/ 0.54] 69.82
1. BE1ELUARICERALTHEERTARER T, 1/37| 0[40] 1|117[ 2|39 2.16/ 0.19/24.78| 3.16| 0.19| 51.81| 1.44| 0.13| 16.29
12. TIREERTWVWT.EBE2ELLTLESCEMHD 2136| 2|38 4[114| 0|41| 1.06| 0.14| 7.90| 1.58| 028 9.01| 150 0.26] 8.52
13. BEODNR-AIZLED. HAINIXMEEZISNLC| 4|34 6|34 13/105 1]40| 067| 0.17| 2.58| 0.95] 0.29| 3.11| 1.43| 050/ 4.04
LA ENHD
14, BONRBHLTHEWNESLBUINTEENDHD 3135/ 4|36 2[116] 1]40| 0.77| 0.16] 3.70| 4.97| 0.80{ 30.95 6.44| 1.13| 36.65
15. AEEZLTULARthic. BEoaMN@EEELTULV=M]| 3{35/ 11|29 6|112| 3|38 0.23] 0.06] 0.89| 1.60| 0.38) 6.73} 7.08| 2.42] 20.75
POLELLERIENDHD
16. BLMELTWAREEIC ADSELNTONDBE, [11[27/12| 28] 12[106| 3|38 0.95 0.36| 2.52| 3.60{ 1.43] 9.04{ 3.79| 1.54] 9.33|
MERTEMNHELLLED

BH 38| (40| |118 41
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BREERPER -BEEROHD HO

A B C D| |AXIB ARIC BxtC
|| | 4| H| 4| H| 4| OR/THRR| LB ORTR| LE| ORTER LB
BB L B LB
1. FEFONRVTIE FBELTLENESICLADOT, | 434 1139 0[118] 0[41] 459 0.49]43.06|17.00] 1.92| 150.37| 5.95/ 0.53| 67.39
FTRHLTICHICHTEIENAS LY
2. BREOEMBENADLIGLBLDOTRBIENRSDS 0|38 1|39 0[118| 0|41| 051/ 0.04| 589 3.05 0.19| 49.94| 595 0.53| 67.39
3. FH0OI1TD(WAD) 6] 32| 18 22| 24| 94| 11|30} 0.23] 0.08] 0.87| 0.73| 0.28| 1.96] 320{ 1.49) 6.90
4. BNROITE(RED) 5| 33{20| 20| 25| 93|11|30} 0.15] 0.05{ 0.47 0.56] 0.20| 1.59] 3.72| 1.74] 7.86
5. BREOAEELTHL. BAZEBLEL 2/36| 3/37] 0[{118] 0[41] 0.69| 0.11| 4.35 9.65| 0.97| 95.57|12.53| 1.36{115.52
6. LDOZEL-ERTWAE. BPIXIZH-ZYRZTLVE | 9{29]1129] 21| 97| 8|33 0.82[ 029 2.27| 1.43| 059 3.47| 1.75/ 0.76| 4.06
LOMN RBICRAICKLGRCENDHS
7. ROBENEETLH HEBOKRIZES 2(36| 6/34] 2[116] 0|41| 0.31]| 0.06| 1.67| 3.22| 0.44| 23.70|1024] 1.97| 53.05
8. AELETLE BEEEIMCATH. fAIZB-oTLNAA | 6/32[13]27] 7/111] 2/39] 0.39) 0.13] 1.16| 2.97| 0.93| 9.48| 7.63| 2.78] 20.97
SHhSHBENIENSB L
9. BATHHEWEMTELDOEIVEYEITFRLYTSHZE| 1037 2[38] 1/117] 0/ 41| 051/ 0.04| 5.91| 3.16| 0.19] 51.81| 6.16] 0.54] 69.82
NHd
10. BE17ALURIZEKEAELT: 1|137| 2|38 1|117| o|41| 051 0.04| 5.91| 3.16| 0.19] 51.81| 6.16{ 0.54| 69.82
1. BE1ELRICEALTHERTARER T -, 1137| o|40{ 1[117] 2|39| 2.16| 0.19|24.78| 3.16| 0.19| 51.81] 1.44| 0.13] 16.29
12. ZHRERRATWT,. BEHELLTLESCENDS 2/36| 2[38[ 1[117| 0[41| 1.06| 0.14] 7.90 6.50| 0.57| 73.79| 6.16| 0.54| 69.82
13. FAOHMAN-BIZLEE. AN XMEEZSNLC| 434 6/34 11[107] 1|40] 067|0.17| 2.58| 1.14| 0.34] 3.83| 1.72| 0.59| 4.99
BHIENHD
14. BONBESTLREVWESILBBUINTIENHS 2|36 3{37| 2|116| 1|40 0.69| 0.11| 4.35| 3.22| 0.44| 23.70{ 4.70| 0.76| 29.23
15. AEHBELTLARPIC. BoNAEELTILV=A| 3/35/10{30] 5/113| 3|38 026/ 0.06| 1.02| 1.94| 0.44| 852 7.53| 2.39| 23.71
DhoBR{EEIENDHD
16. BLMEZLTLARLEIC, ADDELMTONDE, | 92912/ 28| 10[108] 3|38 0.72] 0.26] 1.98| 3.30} 1.28| 851| 4.63| 1.81] 11.81
MERTEMNHELLED
By 38 (40 (118 41
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L-1 BRBOFE : o822V ORBOHHHDIT. C BEE

B L TCBEETAHARIZSE M T,

L2 WI5EEE] © e N2V OWIRERIX, 25 L EEERIC
IR, 10 L LT C BT LT A BICEL, 1
FELEBIU 1 EURNEEDD L CHICHBELTBHET
HEILE o7,

L-3 BER . BREREIT. 10 FL R EEE L L DX, C
BEICHE L CABE BEHTHEILE o -, ORZETIEE
HEWCEEEZRRDOR o7,

L-4 BREHE . HERPOHEE IO, B1ELE, A1
ELlE, F1EUEEEIZE LSO, CREICHEL T, A
H.BHTHARILSE,oT, BF1ELUTZEDZLDI, C
BB L CBHICARICE oo, & H ORIZILABERM
THEBEZRODR o1,

L-5 BIEMK - BIEOHEE TIX. #1EE L, A 1EEEHE
BL-bOIX, AR, CRHIZHB L CBREICABIZE o T2,
F1EE, FI1ELTAE2EOEIEIX, CHBIZHE L TB
BILHBIZE o1,

L6 FAEWI: RICEBZ 722 E0HBH NI, CELHEBLTA
BE.BEHTAERILEL., FTRBI-FZLDHDB AL, C
B, BHILHBLTABICHERICE o2, K, B -
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1 2.75 0.71 204
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Area | — + + [ ++ | +4++ Area | — =+ + | ++ | +++
A 38 0 0 0 0 A 33 0 1 2 2
B 40 0 0 0 0 B 37 2 0 1 0
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FEERKBEE (B ppm)
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A 3.1%=1.7 0.5 7.2
B 2.7+1.9 0.7 7.8
C 1.0+0.6 0.1 3.2
D 2.1+1.5 0.3 8.3
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HETORE - & PEACE A SRR R - BEE

BBERSA - g - & - WEEH - R KPEAMMAHREAR - #80%

P BRI LR ICAE U S5 CAl EROMREMIREZ €TV EL., £ DM |
| DM E LT MAP kinase 279 2B HREZHBENEEL TW20EL. KU
{ mitochondrial permeability transition #IHIEAZNL T R b— A1k 5 {R#E) |
L REHE T HEEINS ifluoroperazine TN G DML ARENREE T HMNE |
IMERESTSIEEENELE, EFIIVET Y O 6 AEOBHEEIREAE T TV ER |
i 137z, MAP kinase I& ERK. p38. JNK IZDWT Western blotting 512 THET L 72 % |
. ERK TIIEMEBICIES CAl. TOMOMEE, KEO IHEBEETTY VBIED |
| TLHE R ERD A, F DM kinase TIEZ N5 DE(LIZZ Lo /2. Trifuloroperazine |
5 EBRTIE. HBIMAT L 5T 15 mg/kg ZERERERS L7248, control BEIZLLERL |
 THBERREDRENA SN, #BE CAl ORMEMEMEEOKFEE LT, 7|
P h— S ZORBEDOVDEDELTHISND MAP kinase OV S EAL2EE L TWDAE |
W/ SN oW, trifluoroperazine DRENRNE SN EIE, T ha> R
VT ENTHMOT R R — A ORABE LTS AR S N ;
{ KEY WORDS: delayed neuronal death, ischemic injury, MAP kinase, mitochondrial ;
i permeability transition, trifluoroperazine, apoptosis '

]
...................................................................................................................... 4
] +

ORI IR RIS T, SR OB M T b MR TS T
P ENRSHSNTWS (Kirino 1982), FFiT. #B5 CAl FIRIC TA T 2 MREHIALE |
t1d, 3 -4 HORICHREICKRSHHREDDOE L THEAEINTERN, TOHTH
PRIZDONTI, REEHIATHRN, §
L = BREBRETARICR > 2. BEEZITMRANERNSHREND |
L REO O EDOMKISEDKEF & LT R b= AR EFHEINTHRTNS, TR N |
| — AT RIS baY R 7 OKEEREE (REMOHEER) DRCEEINTS |
LD ZOFAENCI bel-2 family 1B B0 FONEEREEEZEHS TNSE I EHRE |
FNTE TV, invivo ICAV 2 BREHRMEE 7R - A TH 2 ERBT 5 |
L ERBREINTBY., TORBECAT THRAABDENRINTETNSED, |
LR ICER RIS A AT R R R R IS SN T WD EETH 5. §
AR TR, TR b= RIS TEEARE &R TR E ORI DR |
 HRRETOTPHEEBETIEEENET S, BARICIEL) TRE—VAKO |
EHEBIEREERE & X315 mitogen activated protein kinase (MAP kinase) DFEH Y
L CBRAE E O KD IR AEMIRSEICB S LT B, 2) S A RU T ORK
REREE (BEMHK) (LU THRESIRZHT S &SNS uifluoroperazine DFEH
AR GREEIR) ZRETT %, i
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1 ) ERETIV ’
L OARERTIE Iy bo—BMRIRRLET IV ER W KERS3 O 0 g DI W1star:l
Ty bERL, BREE IS HHE S Bk 2 SHE C 1 BRI TREE YT, IZ 1% halothane ;
P MBI KD IMEZ 60 mmHg (KT S EMAEENRZ 6 7 \Fa'ﬂﬁ DR /7 \ZCHAZE, !
DR EFIRHC IR ZEA Ul REIMOR, 260 T O FE 28 L Tz,
: 2) MAP kinase /@ﬂ:ﬁ E A E
| MRS 540, 3 04, 1B, 3FER. 6 BERE. 2 4 KIS TAX# insitu freezing |
:Yi}ﬂ:f%ﬁ?ﬁ%bf:o BEARRNCIT. 8T ICE 2 e EEEBICEE L, HERI
 plastic tube ZEF L. FFICHEAEREEA L THI~KEHE Uiz, BEEHRICHEE |
i L. -20 CIZTIXERD 72 L. 2 mm slice 12 U2 #%ICBEMEE 2 F W TS CAL FHI(CAL |
i sample), € DAl D FEIH (dentate gyrus(DG) sample). KB (cortical sample) T BEL 7z, |
i 235D sample %, phosphatase inhibitor 2 A7Z buffer ICTHREI 2% —h&L., &
P EREZHEIE LT, :
i LLE® sample % SDS-Polyacrylamide gel (10-15%)IZTBEL (% well EH 20 ug). |
: Immobilon-P membrane T semi-dry electroblotting &1 C transfer L7z, F8537%% blocking :
ORI, AT O 1 RFIRZRWTREE SR ZH KRS, HRP-conjugated O 2 KHUE. !
P S OITHOEEEICTAIEE L 2. AWz 1RFUARIE, Hi ERK Hifk, # phospho-ERK |
| JUA, ©1 p38 HifF. $1 phospho-p38 Hifk. Hi INK $ifk. $1 phospho-INK Hifk D 6 FET
: »% (New England Biolab) . !
i 3) trifluoroperazine 3EF % 5| & Bk |
triﬂuoroperazme EEBMAEKICTHEML, 15mgkg ZREM 1 5 2aTIERENZREGL |
i 7z Control iIZxf U Tid, FIROEREEKZEM 1 5 7aNCEENRS U, BER |
i #2 7 HEIZ. 4% paraformaldehyde/ phosphate buffer {2 CH#EFREIE L. paraffin DL |
{12 4um DEIF & U hematoxylin and eosin R4 Z1T > 7z, ##5 CAl SHBROHAEMIZZ |
CSRMEBE P 2R UL AFEMEE mm 2EAOFEEE L TEH L.
D RFNCXAEMROPREHET B0, IS DEYIC i@ﬂlOEmLM@M@
P B Y — (Minimitter system) ZHAMEERICHRABE L. 2 4 FEEGRICKRDE |
E(A = 100
R
{ 1) MAP kinase ) > B BhEEEER i
i ERK, p38, INK ® 3 D MAP kinase I DWTY »ELIREE & ERIRIC RIS D HiE |
P B, R CEMEEIEEEZ R ZAVEERTIE. BmRo&MAMICITT |
P NS OEARICEIERD NI,
i = TNTNO) CUBRERRNFIKRERAW R TR, BLRICE(LERD,
L RFIC ERK T OAANE LU <. CAl sample, DG sample, cortical sample D& TIZHBNT
| REIE 5 02 E— 2 ICEHRY D RIEDTUEER A LDz, 50U EEIE3 047
L RTHOT N> TWieht, LIRFRHRICIE control fEICE L7z, —%4. p38. JNK T
AHATILL CAL sample IZT 3 0 BICET EREMZRT HOBH o 2N, AERE |
MEERFBA SN Moz, T2, BUFRENBEL R oM o7, 5
i 2) trifluoroperazine SKER%H B E B :
L RS CAL SEAHIRE O MBI, naive control BEIZT 102.6 + 5.7 cells/mm (n=7) |
| THol. EEAEKERS LB control B TIE. 25.4 + 13.1 cells/mm (n=5) & IE# |
L D25 BDMRLNEFL TWARM o7z, —7, trifluoroperazine % 5# TId 53.0+9.7 |
i cells/mm(n=5) LIEW D 5 2 B OMREMIENEFEL THD., Ihb 2 HEATHRETNGZA |
P BEMNE SN (ttest, p<0.01).
P Ez, IR OPE HEFRIRICIT o 724N, I control £, trifluoroperazine -5 EEM T |
A BERERRN T, :



BRI & 2 MR IR PE E L, B ERTT IV I N TH S B HKICT OHF |
RO ARHET SN TNEN, WEZHFMSREBICDOWTIEIAATSH S, IE,
MO &R, e, 7R b—2 ZIT mitogen-activated protein kinase (MAP kinase) |
FBE L TWA ZEMWRINT, HAINTWS (Lange, 1993). RFIT. FERERT |
HITORBERD S DU CBRALREERE 2/ LT MAP kinase family DD ERK Z 1% :
EL. #Mifaz b, EFEOAFANHEFFT S, —F. [F— family IZ/& 9% JNK(c-Jun N-!
{ terminal kinase)lZ &R F LA, #3 3 w7, cytokine I &> THEBEI N, LML |
P EOBBRARICER I N TV S, EBIC, HERERTNCRHREIC L 2 kMo |
{ 7R b= A DK, ERK OIEHAMETL, INK OEEN ER T Z EMRINTN |
i 5, 25D MAP kinase & 1 HFERIRAZE & DBIRIC D W T OWMEFIIREZ TR |
P —EDRBBE LN TN, LML, MREERTORMICH T 5 REMERIIEL |
HREINTHD, HREEERFIZZOZEMENS MAP kinase > 7 FIVRZEEEZIT |
P LTIERRB L TWS EEZASNTND Z &5 (Segal 1996). MAP kinase SR 2SI |
 ROMREMIEICIR<BES L TnS Z L FHINS,
{ AWIETIE, ERK OV VEAE. IO BERCOR NG S /2o, SR OZAL
g e ok, REFIVTIX, #BE CAl EEBICTHREMENAE U 50 OEAL |
LTINS DEEERERDEN. TNS5OFLD, ERK OFHEAESNTHH |
RRHIBIZEIC T SR ES BRI T A TR W T ENKBIL 7=, E7-. p38. INK OV >
Vel (BEME L) OFTRICEL TIIHIFED AU 215 CAL ICTH -EDHEMAE SN |
Loz, LEORRN S, BMEOHER CAl BRI SE O BT |
i &L T, MAP kinase 219 2 1ERBEEENEE L TW2AEREIIE < RHETRE
i D, HFEOHME T, BMLiHE & ERK OEMELDOBIEN in vitro study IZ THRE SN |
i TH D (Gonzalenz-Zulueta 2000). 51 in vivo DRI TR MAHEIC BT B REIDREL |
IR ENREELTEREINTNS,
i —H. TR AOBEBTI FA X RY T OBEEMOHEENEERRE2HH-> T |
NS EMHBLTETWS, BHICI PO RY TR EICHFHET % megachannel Z4T |
LT A by O—ACKRENRHET S EFMIC AV BEARBHEEL., BERMA !
LT < & X 5TV 5 (mitochondrial permeability transition) ( Lemasters 1997), U
P UNERIZ E R AW R T, Z O channel @ blocker & LT trifluoroperazine DS T3 |
| B ZEAVREN, Bel2, Bad-X, BREELFAEOREVREFTDZEEIND, 2. 1B
{ CAL FEIIC BT DB OBFEMHREMIENT R -2 ATH D ERETI2HED |
PR EINDEDITRoTET NS, EIE, trifuluoroperazine 7% R AT MMM LI X U TAHK |
BRI INIRERD D T E BRI NIz (Kuroda 1997). ASFFSE THE MAE RV FREAIAT |
| LA, trifuluoroperazine 12 THEGTHNCA BICHIFEZEIFIZI R ZE L TNWDH I ENREIN |
e Z &3, Rt ARERIIASE 2RI, TR B AENTEIHFNES LTSI L
i ZILIRRTEBDEEZSND, §
i U2 LU wifuluoroperazine & MPT 3HIfER 7213 T72 <. calmodulin % phospholipase 2 :
L OHIEIRIE LT HH STV B (Broekemeier, 1995)e Z 5 DFEENT SIEMZIERN |
MR LES B E L TWB EO®MED H D, tifuluoroperazine DEHFEA |
i mitochondrial permeability transition (MPT) DHIHIDHITHE DTN TN NENDORIEIZS |
L ROBEEEZSND, :
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bcl-2 & p53 Expression and Relation to Histopathological
Features in 107 Cases of the Gastrointestinal Stromal Tumor

Xiaojuan Wang, M.D., Ichiro Mori, M.D., Ph.D., Wutsunomiya , M.D., Ph.D., Misa
Nakamura, M.D., Ph.,D., Yasushi Nakamura, M.D., Ph.D, Kakudo Kenichi, M.D.,
Ph.D., FIA.C.

Summary
Aim We examined bcl-2 and p53 expression in 107cases of human
gastrointestinal stromal tumor (GIST) to study their relation to
histopathological features by immunohistochemical technique(LSAB).
Method Labelled streptavidin-biotin(LSAB) method.
Primary antibody: Ncl-bcl-2(Novocastra Laboratories  Ltd.
Batch:111701, United Kingdom); Ncl-p53-D07(Novocastra
Laboratories Ltd. Batch:753, United Kingdom)
Results  bcl-2 positive rate was 84.1% (90/107) and significantly expressed
in benign (85.7%, 36/42, p<0.01) and well differentiated GIST
(94.9%, 37/39, p<0.01). P53 positive rate was 49% and
significantly expressed in poorly differentiated GIST (88.5%,
23/26 ). There are tendentious relationship between p53 expression
and mitosis number(r=0.35), cellularity(r=0.36), peripheral
infiltration(r=0.34) although no significant statistically, as well as
relationship between bcl-2 negative and maximal tumor size(r= -
0.16), peripheral infiltration (r=-0.23). But no inverse correlation
was identified between bcl-2 expression and p53 expression.
Conclusion Our results suggest that immunohistochemical p53
overexpression and bcl-2 negative expression might be an
important parameter in predicting malignancy. Mitosis might be a
helpful criteria in malignancy diagnosis.

Keywords:  gastrointestinal stromal tumor, bcl-2, p53,
immunohistochemical technique



bcl-2 & p53 Expression and Relation to Histopathological
Features in 107 Cases of the Gastrointestinal Stromal Tumor

Xiaojuan Wang, M.D., Ichiro Mori, M.D., Ph.D., Utsunomiya , M.D., Ph.D.,
Misa Nakamura, M.D., Ph.,D., Yasushi Nakamura, M.D., Ph.D, Kakudo Kenichi,
M.D., Ph.D., F.1A.C.

Introduction

Gastrointestinal stromal tumors (GIST) are the most common
non-epithelial tumors of the gastrointestinal tract. Its malignant diagnosis
and grade mainly depending on mitostic number, and its malignant
potential is correlated with the large tumor size, high cellularity, necrosis
and peripheral infiltration. Sometimes it is very difficult to make a
distinction between benign and malignancy.

It is known that overexpression of tumor-suppressor. gene p53

‘suggesting a loss of p53 function which is implicated in the pathogenesis of

many tumors and correlates with a poorly differentiation of tumor. bcl-2
is involved in cell cycle regulation and apoptosis. In some cancers bcl-2
expression correlates with negative p53 staining and its prognostic
significance has already been reported in number of malignancies.
Gastrointestinal stromal tumors, however, have rarely been examined.

The aim of this study was to examine bcl-2 and p53 expression in 107
cases human gastrointestinal stromal tumor (GIST) to study their relation to
histopathological features by immunohistochemical technique(LSAB).

Material and Method

Hundred and seven cases of GIST were selected from the Department of
Pathology , the Affilicated Hospital of Shandong Medical University, Jinan,
Shandong, China, in the 30-year period from 1969 to 1999. All of these
surgical specimens were routinely fixed in formalin and embedded in
paraffin. The cases occurred between the age of 6 days and 73-year-old,
with the mean of 49.3, and the tumor ranged in size from 0.5 to 30cm.
The male to female ratio was 63:44. Twenty-five cases located in the
esophagus, 38 in the stomach, 33 in the small intestine and eleven in the



large intestine. The original diagnoses included leiomyoma,
leiomyoblastoma, leiomyosarcoma and GIST. |

Gross features including tumor size were checked in surgical and
pathological records. Microscopically, these cases were devided into three
groups depending on mitostic number (10 high power fields in one group,
observed 5 groups at the fields of cellularity in each case, then obtained a
mean.). Group I as benign, no mitosis is seen, ie.0/10HPF; Group II as well
differentiated malignancy, with mitosis 1-4/10HPF and Group III as poorly
differentiated malignancy, with mitosis>5/10HPF. Simutaneously,
1)microscopic arrangement pattern of tumor cells; leiomyoma type,
schwannoma type, leiomyoblastoma type and mixed type; 2)cellularity; low,
intermediate and high; 3)peripheral infiltration; 4) necrosis and 5)the
presence of hemorrhge were also noted in every case.

Immunohistochemical studies of bcl-2 and p53 protein were detected
by standard Labelled Streptavidin —Biotin (LSAB) method with microwave
epitope retrieval (5 x 3min, in 10mmol/L citrate buffer, pH6.0). Sections

‘'were 3 um cut from paraffin blocks, placed onto silane-coated slides, and

dried at 60 C for minutes. The sections were dewaxed in Xylene ,
rehydrated through graded alcohols and treated with 3% hydrogen peroxide
for 10 minutes to inactivate endogenous peroxidase activity. They were
then _incub'ated with the primary antibody of Ncl-bcl-2 (Novocastra
Laboratories Ltd. Batch: 111701, United Kingdom) and Ncl-p53-D07
(Novocastra Laboratories Ltd. Batch: 753, United Kingdom) for over night
at 4C. The dilution of antibody was 1: 400 and 1: 300, respectively for
bcl-2 and p53. Sections were incubated with biotinylated secondary
antibody, bollowed by peroxidase-conjugated streptavidin by use of the
Universal DAKO LSAB kit (Dako Corp.) at 10 minutes for each step.
Staining was visualized by use of 3-amino-9ethyl-carbazole; the sections
were washed in water and counterstained with methlgreen. A stomach
carcinoma with documented p53 mutation was used as a positive control
and a follicular lymphoma was used as a positive control for bcl-2.
Negative controls were performed by substituting normal sheep serum for
primary antibody.

The results were evaluated in the following criteria: negative (-) for bcl-2
and p53, with no tumor cell stained; positive (+) for bcl-2 (tumor cell
stained) and positive (+)~(++) for pS3 ( less than 50% of tumor cells



stained for+, and more than 50% of tumor cells stained for++).
Statistical methods: Chi-squared test and relative analysis. P<0.05 was
considered to represent statistical significance.

Results

Gross and microscopic features

The gross, microscopic features and immunohistochemical studied of the
107 cases GIST were summarized in Table*.

The age of case ranged from 6 days to 73-year-old, with the mean of
49.3, and the mean of 43.5 for benign , the mean of 52.9 for malignancy.
The size of tumor was measured in maximal diameter, occurring between
0.5cm and 30cm, with the mean of 6.56cm and a mean of 3.97cm for
benign and a mean of 8.41cm for malignancy. Of the 107, the male were 63
cases and the female were 44 cases. Twenty-five cases located in esophagus,
38 in stomach, 33 in small intestine and eleven in large intestine.

Microscopically, 42 cases were in Group I, Group II were 39 cases and
26 cases in Group III. Cellularity were 7 intermediate and 35 low in benign,
20 cases low, 29 intermediate , 16 high in malignancy. No periphral
infiltration in Group I, but 35 cases (53%) were seen with a periphral
infiltration in Group 1I and group III. Necrosis was observed 45 cases(69%)
in Group II and Group III , but only 4 cases(9%) in Group I, hemorrhge
was noted 44 cases(67%) in Group II and III and only 5 cases(16%) in
Group L. '

Immunohistochemical expression

bcl-2 positive rate was 84.1% (90/107) in total and significantly
expressed in benign (85.7% , 36/42, p<0.01) and well-differentiated GIST
(94.9%, 37/39, p<0.01), expression in poorly-differentiated is 65% (17/26),
but no significant difference between benign and well differentiated. P53
positive rate was 49% in total and significantly expressed in poorly
differentiated GIST (88.5%, 23/26, p<0.01). The expression of p53
between well-differentiated (53.8%, 21/39) and benign group (19%, 8/42)
also has a significant difference (p<0.01), as well as the expression of p53
between well and poorly-differentiation. Positive(++) of p53 was seen only
in malignancy(18/65) but no significant different expression between well



and poorly differentiated. There are tendentious relationship between p53
expression and mitosis number(r=0.35), cellularity(r=0.36), peripheral
infiltration (r=0.34) although no significant statistically, as well as the
relationship between bcl-2 negative and maximal tumor size(r=-0.16), and
peripheral infiltration (r=-0.23). But no inverse correlation was identified
between bcl-2 expression and p53 expression.

Table* Gross, microscopical features and immunohistochemical studied
Total Group I(benign) Group II(well-)  Group IlI(poorly-)

(n=107) (n=42) (n=39) (n=26)
Mean age 49 43 54 52
Female: male ‘ 63:44 24:18 26:13 13:13
Location, E:S:SI:LI 25:38:33:11 24:9:4:5 1:20:16:2 0:9:13:4
Mean volume 6.56 3.97 7.34 9.84
Arrange, Lei:Sch:Blas:Mix 85:22:0:0 27:6:4:5 23:13:2:1 5:13:4:4
Cellularity, I, IT, IIT 56:36:15 35:7:0 , 14:16:9 - 7:13:6
‘Mitosis ( 10HPF ) 0~28 0 1~4

>5~28

Hemorrhage . 49 5 29 15
Necrosis ‘ 49 4 31 14
bel-2 (+) 90 36 37 17
p53 52 8 21 (4++) 23 (11+4)

E: esophagus, S: stomach, SI: small intestine, Ll: large intestine
Lei: leiomyoma type, Sch: schwannoma type, Blas: blastoleiomyoma, Mix: mixed type

HPF: high power field

Discussion

Gastrointestinal stromal tumors are the most common mesenchymal
tumors which traditionally have been designated as smooth muscle tumors.
Its myogenic differentiation was unable to demonstrate in most series of
research, although with increasing analytic tools. Furthermore, the
biological behavior of GIST is difficult to predict.

bcl-2 is one of the many proteins that regulate programmed cell death
and is overexpressed in B-cell lymphomas. It is encoded in the 18q21
region that is frequently involved in the t(14:18)(q32:q21) in follicular



lymphomas. The p53 tumor suppressor gene encodes a 53KD nuclear
protein involved in the regulation of cell growth. Mutations in the p53 gene
are among the most common genetic abnormalities in human cancers and
more than 95 per cent occur in exons 5-8. In contrast to non-stabilized

wild-type protein, which has a short half-life(5-20min.), mutated p53

protein becomes stabilized and can be detected by immunohistochemical
techniques. Mutation and overexpression of p53 have been reported in
leiomyosarcoma of soft tissue and uterus'”’, as well as the expression of
bcl-2%' and the correlation of p53 negative expression with bcl-2
expression'’. However, rare study has been examined in the gastrointestinal
stromal tumor'*'*. The aim of this study was to evaluate bcl-2 and p53 as
additional prdgnostic markers, as well as the correlation with the
differentiation, maximal tumor sizes, cellularity, periphrel infiltration,
hemorrhge and necrosis and the correlation of p53 negative expression with
bcl-2 expression. _

This study has revealed the presence of a bcl-2 expression in benign
and well-differentiated GIST than in poorly differentiated GIST, the same
as the other reports. The bcl-2 over-expression in benign ‘and well
differentiated suggests that it might play an important role in preventing
apoptosis among benign and well-differentiated GIST. Although bcl-2 itself
does not stimulate cell growth, an inhibition of apoptosis by bcl-2 may
provide a survival advantage to the cells of benign and well-differentiated
GIST. In the study no significant difference between benign and well
differentiated. Since cellular proliferation and apoptosis form a complex
mechanism, another pathway could also be implicated in the regulation of
the cell and cell growth in benign and well-differentiated GIST.

Mutation of the P53 gene occurs in many human cancers and p53
overexpression has been demonstrated by immunohistochemistry in a
variety of tumor types. Positive staining for p53 has been correlated with
tumor differentiation and with a poor prognosis in a series of reports. The
present study showed that p53 positive rate was significantly expressed in
poorly differentiated GIST. The expression of p53 between
well-differentiated and benign group also has a significant difference, as
well as the expression of p53 between well and poorly differentiation.
Moreover, positive (++) of p53 was seen only in malignancy (18/65), but
no significant difference between well and poorly differentiated. As the



other reports, the result suggests that p53 gene might play an important role
in formation and differentiation of gastrointestinal stromal tumors.

In the study inverse correlation between bcl-2 and pS3 expression was
not revealed, although an inverse correlation of expression has been

reported in a number of human malignancies previously. The finding

suggests that expression of bcl-2 in GIST might have not been induced by
mutant p53. :

Pathologically and clinically, it is important to predict the blologlcal
nature of GIST. So far the importance of the mitotic index has especially
emphasized due to its objectivity. The large tumor size, high cellularity,
tumor hemorrhge and tumor necrosis and have been reported as indicator in
detecting malignant potential of GIST. In our materials there are
tendentious relationship between p53 expression and mitosis number,
cellularity, peripheral infiltration although no significant statistically, as
well as the relationship between bcl-2 negatlve expression and maximal
tumor size, peripheral infiltration. ‘

In conclusion, the present study showed that bcl-2 is frequently
expressed in benign and well-differentiated GIST and p53 is frequently
expressed in malignant GIST both in well and poorly differentiated GIST,
especially in the condition of strong p53 positive, a malignant potential
might be considered. But no correlation between bcl-2 negative expression
with pS3 positive expression. On the other hand, mitosis was a helpful
criteria to distinguish benign and malignant GIST, as well as to grade well
-differentiated and poorly-differentiated GIST. |
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Abstract

*Purpose: To examine the effects of ifenprodil on glutamate
mduced neurotoxicity in the cultured retinal neurons.*Methods:
Primary cultures obtained from the fetal rat retinas (gestation day
17-19) were used for the experiment. Neurotoxicity effects on
retinal cultures were quantitatively assessed by the trypan blue
exclusion method. The cells were exposed briefly (10 min) to
excitatory amino acids (EAA, 1 mM) and then were incubated for 1
hour in an EAA-free medium. Ifenprodil (10 mM) was added
during the 10-min exposure to EAA and subsequent 60-min
incubation in an EAA-free medium. *Results: Ifenprodil dose-
dependently prevented cell death induced by glutamate or NMDA,
but did not affect that induced by kainate. The protective effects of
ifenprodil against glutamate neurotoxicity were significantly
reduced by spermidine, a polyamine modulatory site agonist, but
not by glycine, a strychnine-insensitive glycine site agonist.
*Conclusion: These results suggest that ifenprodil protected retinal
neurons against glutamate neurotoxicity by selective antagonism of

the polyamine modulatory site of the NMDA receptor complex..
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Introduction

Recent receptor cloning studies have shown that the N-methyl-D-
aspartate (NMDA) receptor is a heteromer composed of the two
subunit families NMDA receptor NR1, and NR2 subunits, A-D[12].
Studies of NMDA receptor subtypes in heterologous expression
systems have established that the kinetic and pharmacological
propertiecs of NMDA receptors are determined by their subunit
coinposition. Consequently, regional and developmental changes in
NMDA subunit composition have been correlated with alterations in
the properties of NMDA receptors in the brainl4]l. In cortical
neurons, NR2B subunits were reported to predominate during
embryonic and early neonatal days, whereas expression of NR2A
subunits became detectable during the early postnatal period and
increased through the second postnatal week[13]. These
developmental changes in the subunit compositions were suggested
partly by findings on the developmental alterations in the sensitivity
of the NMDA receptors to ifenprodil[14,20,22]. Ifenprodil,
originally considered to act as a competitive antagonist at a
polyamine binding site of the NMDA receptor, has been shown to
act at a distinct site which has an allosteric effect on the polyamine
site and is now regarded as the NR2B subunit-selective NMDA
receptor antagonist[3,8].

Developmental differences in antagonism of NMDA toxicity by
ifenprodil were first indicated in an ex vivo preparation of
embryonic chick retina[23,24]. However, these studies did not
clarify precisely how ifenprodil interacts with NMDA receptors to
rescue retinal neurons. To determine the mechanism of protective

action of ifenprodil against glutamate neurotoxicity, neuronal cell
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culture is required where exposure and ionic conditions can be
precisely controlled and multiple drug manipulations are possible at
once. According to a study using cultured hippocampal cells, it is
suggested that neither polyamine nor glycine sites were linked to
the neuroprotective effects of ifenprodil, but instead they were
ascribed to antagonism of the NMDA receptors[17]. As we have
been studying glutamate neurotoxcity in cultured retinal neurons, we
decided to study the effects of ifenprodil on glutamate-induced
neurotoxicity using our well-characterized culture system of
embryonic retinal neurons. We report that ifenprodil protects the
embryonic retinal neurons by acting as an antagonist at the

polyamine modulatory site of the NMDA receptor complex.

Materials and Methods

Materials

Primary cultures were obtained from the retinas of fetal rats(16 to
19 days gestation) and were used for the experiments. Drug-induced
neurotoxicity was assessed as described previously[6,7,9]. In brief,
retinal tissues were dissociated mechanically and single-cell
suspensions were plated on plastic coverslips (1.2 to 1.8x106
cells/dish). Cultures were incubated in Eagle's minimal essential
medium (EMEM, Eagle's salts, Nissui, Tokyo) supplemented with
10% heat-inactivated fetal calf serum (1 ~ 8 days after plating), or
10% heat-inactivated horse serum (1~9 days after plating) or 10%
heat-inactivated horse serum (10~14 days after plating), containing
2mM glutamine, 11mM glucose (total), 24mM sodium bicarbonate,
and 10mM HEPES. After a 6-day culture, nonneuronal cells were
removed by the addition of 10-5M cytosine arabinoside. In this study

we used only those cultures maintained for 10 to 12 days invitro and
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only isolated cells. Clusters of cells were excluded from the results
because cells located in clusters could not be used for histologic
experiments. A previous immunocytochemical study showed that
these isolated cells consisted mainly of amacrine cells[7]. All animals
were treated in accordance with the ARVO Resolution on the
Use of Animals in Research. The Principles of laboratory animal
care (NIH publication no. 85-23, revised 1985), the OPRR Public
Health Service Policy on the Humane Care and Use of
Laboratory Animals (revised 1986) and the U.S. Animal
Welfare Act, as amended, were followed, as well as specific
national laws (the Japanese Law on the Protection and Care of
Animals, revised 1983, and the current version of the German

Law on the Protection of Animals).

Drug Application

Ifenprodil was dissolved in the incubation medium immediately
before the experiments to yield final concentrations of 10-8 to 10-5
M. Mg++-free Eagles's solution was used to determine NMDA-
induced cytotoxicity. Cultures were exposed for 10 minutes to
glutamate followed by postincubation in glutamate-free medium for
more than 1 hour. The cell viability was decreased. Ifenprodil was
added for 10min before, during or after the 10 min exposure to
glutamate (ImM). The drug induced maximal protection when
added during glutamate exposure for 10 min and to glutamate-free
medium for 1 hour. Therefore, in the current study, ifenprodil and
MK-801 were added during glutamate exposure for 10min and to

glutamate-free medium for 1 hour.

Measurement of Neurotoxicity
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The neurotoxin effects of glutamate were assessed quantitatively by
the trypan blue exclusion method[7,9,10]. All experiments were
performed in Eagle’s solution at 37°C. After the completion of drug
treatment, cell cultures were stained with 1.5% trypan blue solution
at room temperature for 10 minutes and then were fixed with
isotonic formaldehyde solution( PH 7.0, 20C to 49C), The fixed
cultures were rinsed with physiological saline and examined by
Hoffman modulation microscopy at x400. More than 200 cells on
each of 5 coverslips were counted randomly to determine the
viability of the cell culture. We counted on the order of 10% to
20% of the total cells grown on each coverslip, because the overall
density of the cultures was 50 to 100 cells / mm?2. Viability of
culture was calculated as the ratio of the number of unstained cells
(viable cells) to the total number of cells counted (viable cells plus
nonviable cells). The significance of data was determined by
Dunnett's two-tailed test.

The following drugs were used: ifenprodil was purchased from
Merrill-Dow Japan (Osaka, Japan); kainate and monosodium L-
glutamate from Nacalai Tesque (Kyoto, Japan); MK-801 from
Research Biochemicals Co. (St. Louis, MO).

Results

Figure 1 shows a typical example of ifenprodil-induced protection
against glutamate neurotoxicity. The cultured retinal neurons were
exposed to glutamate (ImM) for 10min and then incubated in
normal solution for 60min. The viability did not change
immediately after 10 min exposure to glutamate. However, further
incubation in glutamate-free media for 60 min significantly
increased the number of cells stained by trypan blue which reflect
non-viable cells (fig.1B). Addition of ifenprodil (10uM) to both the
media with and without glutamate used for the following 60 min

incubation markedly reduced the number of cells stained by trypan
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blue (fig.1C). Figure 2 summarizes the dose-response relationship
of the protective effects of ifenprodil against glutamate-induced
neurotoxicity. Ifenprodil at concentrations of 0.01 to 10 uM
restored cell viability after a brief exposure to gluatamate in a dose-
dependent manner.

Figure 3 demonstrates the time dependence of the protective
effects of ifenprodil against glutamate neurotoxicity in cultured
retinal neurons. Ifenprodil (10uM) were added to the incubation
media for 10min before, during or after the 10min exposure to
glutamate(1mM). Maximal protection was obtained when ifenprodil
was added during glutamate exposure (Fig. 3.c and f). Although
subsequent incubation in glutamate-free media with ifenprodil (Fig.
3.c) appeared to yield slightly greater protection than such
incubation without ifenprodil (Fig. 3.f), there was no significant
difference. Protective effects were also noted, when ifenprodil was
applied immediately before or after glutamate exposure (Fig. 3. b
and d). Ifenprodil did not affect the cell death induced by
glutamate, when it was added 10min before or 10min after
glutamate exposure (Fig. 3 a and e). These findings indicate that the
simultaneous application of ifenprodil to glutamate exposure is
critical for protective action agaimnst glutamate neurotoxicity.

To determine whether the ifenprodil-induced protection against
glutamate neurotoxicity was due to its action on NMDA receptors,
we further examined the effects of ifenprodil or MK-801 on the
neurotoxicity induced by selective agonists, NMDA or kainate.
NMDA was added to Mgt+-free Eagle's medium for 10min then
the cultures were subsequently incubated in normal media for
60min. Both ifenprodil and MK-801 prevented NMDA-induced
neurotoxicity (Fig. 4), but neither agent affected cell death induced
by kainate (Fig. 5). Thus, it seems likely that the protective action
of ifenprodil against glutamate neurotoxicity involves modulation

of the NMDA-receptor complex.
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To determine the specificity of the antagonists of polyamine and
glycine modulatory sites of NMDA receptors, we examined the
effects of spermidine, a typical endogenous polyamine, and glycine
on ifenprodil-induced protection. First, we examined the effects of
spermidine and glycine on glutamate neurotoxicity, as it is known
that NMDA receptors are positively modulated by polyamines and
glycine. Simultaneous application of spermidine or glycine
appeared to slightly enhance cell death induced by glutamate in
comparison to that induced by gluatamate alone, though there was
no statistically significant difference (Fig. 6A). As in Fig. 6B, the
protective action of ifenprodil was markedly inhibited by the
simultaneous application of spermidine but not by that of glycine,
indicating that ifenprodil prevented glutamate neurotoxicity by its
selective interaction with the polyamine modulatory sites of the
NMDA receptor.

Discussion

Glutamate interacts with both NMDA and non-NMDA receptors.
The activity of NMDA receptors is influenced by a number of
endogenous substances. Such compounds include divalent cations,
glycine and polyamines. Previously we demonstrated that divalent
cations such as Mgt+ and Znt++ reduced NMDA receptor-gated
currents in cultured retinal neurons[9]. In contrast to inorganic
substances, glycine and polyamines potentiate the effects of NMDA
agonists. Endogenous polyamines such as spermidine selectively
bind to the polyamine modulatory site linked to the NMDA
receptor complex then potentiate glutamate actions on NMDA
receptors. Ifenprodil is a new class of noncompetitive NMDA
antagonists[19]. It has been claimed that ifenprodil blocks NMDA
receptors by antagonizing the positive modulatory actions that
polyamines such as spermine and spermidine have on NMDA

receptor activationf2,16,18,21]. Other studies have suggested that
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ifenprodil may act in vivo as an antagonist of the NMDA-coupled
strychnine-insensitive glycine receptor-mediated response[15].

In our cultured retinal neurons, NMDA receptors are the
predominant root of glutamate neurotoxicity, since MK-801, a
selective NMDA receptor antagonist, markedly inhibited cell death
induced by glutamate, as previously reported[6,7,9,10,11]. The
present study demonstrates that ifenprodil significantly protected
cultured retinal neurons from neurotoxicity induced not only by
glutamate but by NMDA as well. Moreover, ifenprodil inhibited
NMDA-induced neurotoxicity to a similar degree seen with
simultanecous application of MK-801 and NMDA. However,
ifenprodil failed to inhibit kainate-induced neurotoxicity. The lack
of protection with ifenprodil from kainate neurotoxicity indicates
the selectivity of ifenprodil for NMDA receptor subtypes among
the ionotropic glutamate receptors. Therefore, it is suggested in the
cultured retinal neurons that the protective effect of ifenprodil
against glutamate neurotoxicity occurs by its inhibiting action
against NMDA receptors.

Ifenprodil, one of the NMDA receptor antagonists, has been
reported to inhibit neurotoxicity induced by glutamate and NMDA
on hippocampal cultures[5]. However, there have been some
controversies present as to the mechanism of its protection through
NMDA receptors. Shalaby and his associates reported that
protective action of ifenprodil on cultured hippocampal cells against
glutamate neurotoxicity took place by inhibition of the NMDA
receptor but not by interacting with the polyamine or glycine sites
in contrast to those reporting the inhibitory site present with the
polyamine site[17]. Previously Tamura et al[19] demonstrated in rat
cultured cortical neurons that ifenprodil protects against glutamate-
induced neurotoxicity by selective inhibition of the polyamine site
of the NMDA receptors. Interpretation of the discrepancy between
these studies is difficult, inasmuch as different brain regions were

used. There may be differences between the cercbral cortex and
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hippocampus in the function of NMDA receptors and the
mechanisms underlying glutamate-induced cell death. As we have
been studying glutamate neurotoxicity in the cultured retinal
neurons[6,7,9,10,11], further study was undertaken to address this
issue using our well characterized cultured retinal neurons.
Ifenprodil has been shown to inhibit NMDA receptors by
inhibiting the positive modulatory polyamine sitesl1]: or blocking
strychnine-insensitive glycine sites[15]. In order to elucidate which
sites of NMDA receptors, i.e. the pelyamine and/or glycine
modulatory sites, were involved in the neuroprotective actions of
ifenprodil on retinal neurons, we studied the effects of simultaneous
applications of either spermidine, a typical polyamine, or glycine
on ifenprodil-induced protection against glutamate-induced
neurotoxicity. Spermidine significantly reversed the ifenprodil-
induced protection against glutamate. By contrast, the simultaneous
application of spermidine with glutamate appeared to enhance the
cell loss induced by glutamate (1mM), although the difference was
not significant. The cell viability did not change by the application
of spermidine alone. Ifenprodil was initially considered a
competitive antagonist at the polyamine binding site of the NMDA
receptors, but recent studies on cortical neurons suggest that
ifenprodil and polyamines bind to distinct sites and that there is an
allosteric interaction between the ifenprodil and polyamines binding
sites[8]. However, the neuroprotective effects of ifenprodil
appeared not to be caused by the interaction with the strychnine-
insensitive glycine binding site of the NMDA receptor, since
exogenous glycine did not reverse the blockade of glutamate
neurotoxicity. The simultaneous application of glycine with
glutamate did not affect glutamate ncurotoxicity, although there
appeared to be a slight tendency for the potentiation of cell loss
when spermidine was added with glutamate. There results suggest

that ifenprodil protected retinal neurons against glutamate
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neurotoxicity by its inhibitory action on the polyamine modulatory

stte of the NMDA receptor.
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Legends for Figures

Figure 1: Photomicrographs showing the effect of chronic
application of ifenprodil on glutamate-induced neurotoxicity. All
cultures were photographed after trypan blue staining followed by
formaldehyde solution fixation using Hoffman modulation
microscopy. Cells stained with trypan blue dye were regarded as
nonviable. (A) Control (nontreated cells). Cells were stained
without application of glutamate. (B) Cells were treated with
glutamate (1mM), followed by a 1-hour incubation with glutamate-
free medium. Marked cell death occurred. (C) Ifenprodil was
applied during glutamate incubation for 10 minutes and glutamate-

free incubation for 1 hour. Cell death was reduced markedly.

Figure 2. The dose response relationship of the protective action
of ifenprodil against glutamate-induced neurotoxicity. Application
of ifenprodil showed protective effects against glutamate(1mM)
neurotoxicity in a dose-dependent manner at concentrations
between10-8 M and 10-5 (** P<0.01 versus the black column).

Figure 3. Time dependence of the protective effect of ifenprodil
against glutamate-induced neurotoxicity. (A) Methods of drug
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application. Cells were treated with 1mM glutamate, followed by 1
hour postincubation in glutamate-free medium. Time dependence of
the protective effects of ifenprodil against glutamate cytotoxicity.
Closed and open columns represent the periods of exposure to
glutamate (I1mM) and ifenprodil(10-5 M). In (c) and (I), ifenprodil
was added during glutamate exposure with subsequent incubation in
glutamate-free media with ifenprodil (f) or without ifenprodil (c).
Ifenprodil was applied immediately before (b) or after glutamate
exposure(d). Ifenprodil was added 10 min before (a) or 10 min
after glutamate exposure(e). (B) Potentiation of ifenprodil against
glutamate-induced neurotoxicity. Ifenprodil inhibited glutamate-
induced cell death (** P< 0.01 versus the black column) and
tfenprodil (10-M) showed a maximal protective effect against

glutamate neurotoxicity when applied as in ().

Figure 4. Effect of ifenprodil and MK-801 against NMDA-
induced neurotoxicity. NMDA (ImM) was added to Mg++-{ree
Eagle's medium, then ifenprodil or MK-801 were applied with
NMDA for 10-min and added to NMDA-free medium for 1 hour.
In this treatment, ifenprodil (10-5M) or MK-801 inhibited NMDA-
induced cell death(** P<0.01versus the black column).

Figure 5. The effects of ifenprodil and MK-801 against kainate-
induced neurotoxicity. When ifenprodil(10-M) or MK-801(10-5M)
was administered during kainate exposure(1( minutes) and
subsequent incubation in kainate-free medium for 1 hour, neither
agent showed significant protection against kainate-induced

neurotoxicity.

Figure 6. Effects of spermidine and glycine on ifenprodil-induced
neuroprotection. (A) Spermidine (10-4M) and glycine (10-4M) in the
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culture with and without glutamate (1mM) neurotoxicity.
Spermidine did not show any effect when added in the presence or
absence of glutamate (p > 0.05). (B) Ifenprodil was administered
during glutamate (1mM) exposure (10minutes) and during
glutamate-{ree incubation (1 hour). Protective effects of ifenprodil
against glutamate neurotoxicity were inhibited by simultaneous

application with spermidine but not with glycine.
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