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B ICHT T 5 L v FF D apoptosis
THEREICEE § 5 Sk A T

HFERAFEARIERE (58 /IR EEHE)
mEEZ2E w8 E KRAEE

[EE] BBEICX ¥ 51 > F F > D apoptosis 35 WAE » RS RE 2 H v THES L 72, BEI
apoptosis & BEE T % LeY #5848, p53, ¥ & O Fas ViR, X & CHIFEEREDIBETH % Ki-67 i3 31 >
T ORELRET Ui, BIBETRES R NREE, V> F 7> 2mg, 4mg, 8mg D 4BIHT, LV F
F B SEI TN 28T E BT 2 BE o ARE2 585 U7, FME, TIEERE 20%K )V
<~ ) U TCEEL, BRI H 2ER L TUNEL #, LeY #58H, p53, FasHiEHB L U Ki-67 DZh T % M
FEARIE L Z OB R L L 7.

Z DfER, v F ) v 4mg BE5H T TUNEL S EBEROFR LML (p<0.05), V9 F DRk
B&JE W2 X3 % apoptosis FBEAENTRD STz, SEIOMKRE T3, Ley BEHREIR OB 2D 2o 23,
apoptosis IZFDFEMEIC b [AHIC LeY #EEMFEIRL TH Y, v > FF > D apoptosis BHEEN T A 7 & h
Tl ol EZ 5N, p53 B E(L2RE T, L > FF > D apoptosis HHAEIF p53 ITKEL 7
WZ EMRENI, Fas FUEBHEE bV o FF itk 3B (b ERE RV It 5, Fas U 4 >~ FOMSIZTH
7253, v 77 > @D apoptosis FHEEIZ A 72 < & bEMIEEID Fas PR ZEESSFLL T 2D TR W
ZEMHBAL 72, & 5, HIIEHETEREDIRIETH % Ki-67 XV v FF VI X 3B ERE TV En b, L
FF > @ apoptosis FFHEEEIL, V> F I B EE(ER USESERE 2 (KT & ¥ apoptosis ZFFE L Tw»

v DT <, MEREENE T filds & oMigiEZ#me U TERL Tv 2 L offm ek,

&

EaFHELSEAETH S LV > FF ik BRM
(Biological Response Modifier) &Il —fETH %
23, fiod> BRM 85| & B2 0 EFEOMEEEIER 2
BT, BEORFRELEET 5 2 L2 L VHEE
R ETRTEFTH S, T OIEFAEF L L TER
FrC 31 % RATIIEE ER G ER S D 2 L s
VETHS, ZORIGIIERL ZEFIC B W THER S
nTBY, BESNIMEELTiE~ra 77—,
NK ffifg, Bfifas L OEE e THifg L &
L, Bz 20 T HEOBES BV, FREZBW»T
WXRERIFTIC BT 2 EERE D » SEROEIMN®, *
7z, WEIBECB LT HRABROENHRESE L TY
50, ZOEEREY o oNERIE, TV YRERTHY,
% @ subset 1% CD8 [FIEMIRE S FETH 5, L%k

il

BFRBTBETCBWTY, BBEBCBwTLY Y F
F 5 X D ERFT COMERER GO ERE
LDIREFRINT WD, TOEMLE TV o8Bk
DIEMRG T U CHUBBER 2B L, »wbw 2l
s T Mg (CTL) & LCER L Tw % & OFESE
R LN TRy, —7, KHSI1EY in vitro DEER
KBWwTvryFrrREw k) BEEREMET
apoptosis BNFE &, IHVBHEEERO—E%
BLTOS LHEL TV,

Z T, FFETIRY v FF v hIEREENE T M
fg (CTL) 27L, #EBECIEEFRE2EL v
32 ERBHECT 720, VF T DOREEER
izt 3 % apoptosis & AE # TUNEL #e6 %
WTHRET L, [ERFIC apoptosis & BEIEDZE V> Lev
#H, Fas RSB & U pb3 DS E 2 1Tk Wik
AT LEbIT, VI ATk BEMREO MRS
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BlRE & apoptosis DR EHER T % /2 &, HMFEsE
BEDIEHE T H 5 Ki-67 OWET ® AT - 7z,

MERUFE

1. WHgEix5E

1993 4 4 A5 1995 4 3 H £ TIWHEERIKE
ARIFFE=FBEICBWTYRa N (25 DREHR]
B SHIC S RA Y 7 —L K s av ey b %
17w, EENES N T D) BEIBETEER] (Dukes
BorC) 47 flzxts e Uiz, = OWNFRIZAEIV >~ F
F > 2mg 2 BIESEELIT, 2mg#)10 #, 4mg?2
m# 55 (4 mg #) 5, 8 mg 2 [ 58 (8 mg Ff)
11 Kk TR aRRE OIREE) 21#ITh 2.

VT v OGRS EEL SR 2 BERT &
1 BREIETIC 5% 7 N w7 #8500 ml IR U#Y 3 BEfd 2>
AR TR G L,

2. EXER CBEHE

S N YIBRAER I - 72 52 20% K<Y~
EIER, WIRAICESEICIE S T vg Wb EEEL O
RT T 4 AR R a2 ER L 72, R
W, SAB (Streptavidin-Biotin) %12 T TUNEL
gy, LeY §E8H, pb3, Ki-67 B X U FasfiiRD 7
Zh e fsEss Lo, —’pifk & L ¢, TUNEL
Zufm1z 13 MEBSTAIN Apoptosis kit (MBL #1854,
KE) % F v biotin 12 THEGE L, Le¥ #E#HICI1X BM-
1 (JIMRO ##, HZ), p53iZid RSp53 (=F 1A
H#l, A7), Fas HEIZ 1391 Fas $ifs (MBL #4,
KE) B X UKi-67 2id MIB-1 (MBL #5!, K[E)
&Rz,

TUNEL #ta, LeY $#48H, p53, Fas A B & UF Ki-
67 13 AZAN O B et S D FERT S % BRIAA (200 £5)
TEEZL, FEMIE 1,000 [EX47: D ORBEAMILEE A
7L, IhE3EEEVRLZOVHEE, Th
ZTNOBMEFRE Lz,

TUNEL 0 3 HIARE LW I SRR i e fa &
n, InsEETEMEEEEe Le (Fig. D.

Le¥ $E8H13 R ICMEE 2B S 1T 2 iR %
& U7z (Fig. 2). %72, Le¥ HESHI3 fEE LY
LEERSE L DREHICIZS DO E BRI D,
ALtk gttt % Fig. 2 Oa1< Grade 1 : B (Fig.
2-a), Grade 2:9%Z%E (Fig. 2-b), Grade 3: B
(Fig. 2-c) @ 3 B&FEICH3 0 TRMm L 72,

p53 MR O BRE NI DD ERBEE Lz
(Fig. 3).
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Fas Pi/s Ml E A3 & L7z fEiia = ik &« L
7z (Fig. 4).

Ki-67 iMEfifaogrgasniz b o2 BEe L
7z (Fig. 5).

3. fRETEEERET

HRAET I EE - R - REESRER S
Dukes 7348% % W€ AR & L IR L, I
F #80E & FH s, 0 - R ERRFRY 7B EE - Dukes 43
#A1% Fisher's #5E % AW CTHat L7z, £72 TUNEL
Heth, LeY BidH, pb3, Ki-67, Fas iRz hZ oD
B t e 2 TR L7z, fERRERiE T
5% AT & L7z,

ES

&
E =1

1. BREFO%E

ST BT % Fhp - R - W EEBE MO
Dukes 534813 # W Z L OTEHE I B W THEHH AR
NIFERD s> 72 (Table 1).

2. TUNEL Zafg it

TUNEL 35RO fER % Fig. 6-A R Lz,
4 BT NTICB T S TUNEL RO FAIX
5.4% CoRERE), B/NME 0.0% Coflgss), F5 2.3+
1.5% T -7z, NEED TUNEL Jetb SR id i
KA 5.4%8/INM% 0.0%, FH1.8+1.6%ThH D, v
v FF ¥ 58O TUNEL 3@ 5213 2 mg B
DMK 3.9%, B/ 0.5%, ) 2.3+1.5%, 4 mg B
DK 4.6%, Fe/N0.5%, ¥ 3.5+1.7%, 8 mg A°
BAS5.1%, B/N0.7%, F¥12.2+1.2%Th -7z,
U ED#ERD & TUNEL G iEsRg, v 797
v 4 mg FEPHIEFCHELARCEME R LT (p<
0.05) (Fig. 6-A). L7 L, 2mgkf, Smg Tk
BXERINEZ R DDEEEZIRBO SNLL o7
(Fig. 6-A).

3. Le' HESHOFIR

LeY 585D Grade H195046 1%, fEigHeds L O0—
ERREBERIEC b a2 29 Grade 3 (BE) OFE
2, MBIV FFUREEE I 62% O
WAEE 13/21, LNT %58 16/26) H&, MR
BT, Blb, VFF s kb LeY BESY
DOFEFOBER I Sz -7z (Table 2),

4. p53RiER

P53 R DfER % Fig. 6-BioRm L7z, 4 BT~
TWBT 5 pb3 RO HEAIE 90.7% (8 mg #E),
BN 0.0%0 4 EET RTTREN, Fiy33.3+
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Fig. 1 Immunostaining of TUNEL method apoptic cancer cells in the tumor of a patient
given lentinan at 4 mg. (T apoptic body) (X100)

Fig. 2 a-c Classfication of immunostaning of
Le¥ antigen
2 a:weak type, the immunostaning is a part
of gland in the tumor (1). (patient given
lentinan at 2 mg, X25)
2b:mild type, the immunostaining is all of
galnd in the tumor (1). (patient given
lentinan at 2 mg, X25)
2 c:strong type, the immunostaning is all of
gland (1) and stroma (%) in the tumor.
(patient given lentinan at 8 mg, X 25)

(3)
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Fig. 3 Anti p53 antibody im-
munostaning on the tumor
of a patient given lentinan
at 8 mg. (X200)

Fig. 4 Anti Fas antibody im-
munostaning on the tumor
of a patient given lentinan
at 8 mg. (X200)

Fig. 5 Anti Ki-67 antibody
imunostaning on the tumor
of a patient given lentinan
at 8 mg. (X200)
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Table 1 Clinical characterstics of the subjects

Cotitrol Lentinan-treated groups Statistical
group 2 mg grouo 4 mg group 8 mg group analysis
No. of patents 21 10 5 11
Age Mean 61 58 55 64 NS+
(SD) (10.9) (7.0) (16.3) (7.2)
Sex Male 12 5 5 6 NS**
Female 9 5 0 5
Histlogical differentation
Well 3 3 1 1
NS**
Moderately 18 7 4 10
Dukes’ classification 10 7 5 3
B
NS**
C 11 3 3 3
*F Test **Fisher’s Exact Test
P< 0.05
[ 80 n.s.
— o, 10
TN Xeo
% » ¢ » 50
E § 3 T ‘(‘E’_E 40
° .g 2 5 .g 30
g ﬁ g “:’; 20
28 g8
] 0
Control  2mg  4mg  8mg Control  2mg  4mg 8mg
LNT dose (mg/day) LNT dose (mg/day)
40 60 n.s.
- n.s.
D 50
ggw § 40
n L G o
s B2 g (73 30 T
52 B2
2 G0 2% mean+SD
Ta s’ T tests
0 0 LNT : lentinan
Control 2mg 4mg 8mg Control 2mg 4mg 8mg
LNT dose (mg/day) LNT dose (mg/day)

Fig. 6 Effects of lentinan on tumor of colon cancer.

A : Ratio of the cancer cells positive immunostaning with TUNEL method.
B : Ratio of anti p 53 antibody positive cancer cells.

C: Ratio of anti Fas antibody positive cancer cells.

D: Ratio of anti Ki-67 antibody positive cancer cells.

32.0%ThHotz, ZDN, NIEFED pb3 BERIZR  F336.2+33.6%, 8mgHE 43 iK% K 90.7%, F1
KD588.1%, F4938.4£33.8% CThotz, —75, V'  25.9%33.4%Thb, NEEE L B LEEE L b p53
YFFrEGHODIEERE Img SRR BEROERLELIED >hnsr o7 (Fig 6-
66.0%, T4 30.6+28.6%, 4 mg BEA kA 84.1%,  B).
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Table 2 Comparison of Le’ antigen between
Two Groups of the patients

Grade Grade Grade
1 2 3
Control group 6 2 13
NS*
Lentinan treated group 5 5 6

5. Fas HR[EMESR

Fas PR OB MR OFER % Fig. 6-C 2wl 7z, 4
BT RTIZB % Fas PUREBERII AL 53.1%
(8 mg BE), B/ 0.0% (NEREE, 2mg, 8mg),
Y49 17.3+15.1% Th o7z, £ DN, MEEED Fas
PURBB R IR A 47.8%, F19 18.8+15.1% TH
oz, —HV I+ SR Fas FUEBMERT 2
mg BEDSERA 43.1%, F#715.9+14.9%, 4 mg FEAS
BK 29.0%, 5/ 6.3%, 49 14.0+9.1%, 8 mg &
PSRK 53.1% 3 17.3+18.8% ThH b, MIEEE L o
B LUEH L b Fas TURB RO AR R ZLIIRD
shzhol (Fig. 6-C).

6. Ki-67fpi4sR

Ki-67 BHERDMER % Fig. 6-D IR LTz, 4 BT
NTCIIZBT 5 Ki-67 BHERIZHEARS75.7% (8 mg
BB/ 2.3% (8 mg BE), FH921.2+18.5%TH
5t F DA, SFEEOKI-67 BRI R AN
61.7%, B/ 3.2%, F4719.9+16.8% ThH - 7z,
—%, vy FFrBREEO Ki-67 BRI 2 mg B
DIEEK 62.2%, B/AN10.19%, Fi524.4+17.7%, 4
mg B 28 B K 66.4%, % /N8.7%, F1929.9+
24.9%, SmgEEMER KN T5.7%, '/N2.3%, Fiy
16.7+20.3%TdH v, WEBECHBELEHF LD
Ki 67 BiEROEELZIRTED & vz h - 1 (Fig.
6-D).
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LFF+ o DREFMRICE T S apoptosis
FEORTFEMEIC DWW T

v > FF % 1969 £E Chihara 512k > Ty A ¥
FOEKMEY LIV BHIWPESEEFTDH
3y, v v R EBWIEYERIC S W THEBIIR
B UEGBIESBD SN TBD, FOEAEEI
EEMfaEE Iz <, EEOMIEERER % IE
LEhR2FHET 2 2 E PRSI N TR H D21 &
7z, BiES ¥ CHIEBSRESLEGTRSRD 5T

1.

FOHE fth 2 4 : EBEREICT 5 1 > F F >0 apoptosis FHEAE I BT 2 B RIRRET
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W3 EEREICOV I I v OTER R BRI E
HLT#»%&, EHSIBREBECV YT 28
RNIR G5 2 Z L ic X o TRRFTC T ) > /88D
BENITTEST 2 E2HEL TWB9, —7, Sa-
kamoto 5 IZFEBHETE THHBEMNIZ TV ¥ /98K
BESTEYT 2 28, &0, EMEEE0ESED
DOREEERREALL I L R2ERT S, KEL L
T ® emperipoletic T lymphocytes 2314 % &
E, ZLTZDIZEAENCDS B THIRTS S
ZERRELTWED, ZLTC, ZheBELAETY
>oNERSHEREREE M T Mifd (CTL) & U T
fERLTWwa EEZBNTVS,

ffEESE M T #ifg (CTL) sl 2 EEY 2485
&, perforin IZ X % #&B& & Fas %71 L T apoptosis
REHEUS R LEKOD 2 D0 pathway BFRE I N T
V2513710 Perforin 12 & 2 EAIMIILOTE, —iFic
perforin ASEAGHHRL O MBI W FL % B 1 HRE P 1 7k
MRA L, MR L necrosis 2F T L vwbh T
Wy B 3 BT 72 L& D fragmentin $° gran-
zymes % £ DB HMEBERLBEX I N, ZORBR,
EHHIFEAN O Ca* 23E £ D apoptosis ##8 Z & ¥
5EDEZ DB,

T, FETIEV > FF OSBRI 2
HLlEE € F % apoptosis?' 2 [z & H LS L 72,
Apoptosis IZffa> T 2 fifd ik, BREEHNZEL L
DNA o fragmentation & & % DNA ladder DEE,
DIFEY?Y T %58, Fxilf, DNA fragment {biZ &
S TTES, TDOELWHTz7% DNA @ 3-OH FKig %
kT & 5 TUNEL etk 12 & D BRHTTRE & 7%
-7z, L L, TUNEL %721 Cid DNA 28508
4 U fragmentation 252 & 7z 720 DB E bR T
7%, HEFBOFE L +otes e THET %
WENNH B,

RHFFEIZ B 5 ERERE D TUNEL $0 B
% H5 & Fig. 6 DX 5 WXNRETIINN 1.8%DFEE
FEMIREAS apoptosis 2 Z LTWw3, ZThizxL T
VY FFUBEBRTRAmg B THEERN—-BE
<, #93.5%2% apoptosis I LTED, v FF
2 & W EEIC apoptosis DD, vV FF
> WMERGRER T LPUEERIR 2R L v e FE
265, i, VoFF gk b TUNEL 655
HFRF 4 mg HET—BSEEZRL, R T 8mg B,
2mgFLE DI, ZDEBRFINETHbRTWS X
512, VI OFEESRAERIC I ERKT
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HTiEe <, BHBEIGFEET 2HREMEE S »2%b
¥ %, —J5, Sakamoto 53V ¥ F F VERKENE
2TV NEROBIEDSEEMNT 2 LHEL TBD?,
v ¥ 9+ 2 X % apoptosis f{ll i@ & = 14 T M e
(CTL) & THEHan %% 61E, TUNEL #&5
ML EREFEHRICHEMETRT EEZ o605, L
L, AFEOFBRIZESZD, & MRBEctL
HERO PR EMIAEEE I B> T apoptosis
P52 LOIH|ED bH D LD, MEESET
MK (CTL) B4tz v > 9 4 >z & D fERSEMa i
apoptosis 2 Z THENTEET 2 WREESE 2 S
na,

Apoptosis % R EH B E CTHM T 25 &
TUNEL A BN —BRHETH %2, Le" FEHE b
apoptosis cell & BE#EEEIZ HIR L, apoptosis D i
KEREZRT L OMENDH 52929, RKEFFICH W
TH, Le’ $EEE2FH#HT 5 BM-1 FifE % v gl
m R R A, Vo FF UG X D LeY FEH
7% apoptosis 2 LT WEMIZ b FHIRL T
WT, V>FF 2k B apoptosis 3T A7 T
LES>RAREMZRL TR EEZ NS, BE,
£75 513 BM-1 & & 2 E#igD apoptosis DR 1F
TUNEL &5 &k D @EECHE T2 L REL TV
%R0,

2. L>FFIZ& % apoptosis FED A HZX
LZDOWT

L > F F >3 apoptosis FFHE T L BEEICDOWT
keEt U7z, JEMIRE D apoptosis 2% 2 25B&, £ 3
MERETF2E 2 2 0END 5, BlEETFEL TR
c-myc = bcl-2, EBIHEETF & LT pb3 % s-myc
7% &£ 5% apoptosis & BEE L T\ %, pb3 XML D
apoptosis FHHIZ B WL THLRIRER 1373 720,
ZEEA p53 HFRD 5 15 FEMIE T 1k apoptosis 23
EZ L K 2o TWBN, Z 2T, FHFFE Tl ELERAIRR
A2 ARB ps3 WEH L, Vo F)F oA
) p53 /L, apoptosis DFFEICEE R KITTH
ErERET LI, ZTORR, VoI Frr itk KR
# pb3 DBEFMROE(LIIFED I, ZEE ps3 it v
FF U HEE R KT L, apoptosis ZFHEL T3
DOTIE RV, DE D, pb3 IHTFEL 2\ apoptosis &
Zz ok,

T, MlaEEYE THE (CTL) 20473
apoptosis Z #at U7z, T4, HMIREEME T M
(CTL) 2% apoptosis & 9 5355, perforin &

B # K

P

w o Boi%E3E

gﬂ!

Fas-Fas VA Y FIck 3 2 DO LULEEL W
ZEM, 9 I T T ARHWIERTIEHA S
NT 2191903 BEOGE, HlEEET Vo1
BR (CTL) #8Fas V&> N 2FIRL, EflETH
% MRS Fas R 2 FI|WL Twb, 22T, V¥
F > OFEHNE Fas FiR N § 2 B2 BRET L 7.
ZORRIE, v FFrEBREICL S Fas PURDFER
DOELIRED sz Tz, DRI, Sakamoto
SHEE LT, VIFFUYREVERRTHEIEIN
%5 T VY vRBRO EFRZIFE L A Y CDS B Ml T H
S L WS BELEELTERETILEND S,
2%, HgEENE T Mg (CTL) ix CD8 FEiEH
& CD4 MR E 23 D, 2D > B, CD4 BB
§iZ perforin 2 FIRE 9, 7 OFAMITHEAE L Fas 5
B ¥ Fas V4>~ FiZ & % apoptosis 22 ThH 5, —
75, CD8 B Mg id perforin & Fas-Fas Y 47> F
OFEADOEHEEEL TS, fEoT, VrFF i
& b CDS8 B MHHIAE %2 /- L apoptosis 355 E & L 5
121, perforin DFERIC X % b D23% W EBbR,
FEAMIFE D Fas PUR O FB &2 E8 T 2 LEEI 2 W
LEZONDINOTHS, LL, VI F ikl
fatk g 2 A U EESIR 2 R0, T Hikg
D Fas V7> FOFEEHEE L, Fas iR ICIIRE
ZRkIZ& ¥, apoptosis 2R T\:7z FasHiR 2 H
2 EAMIAEIC apoptosis ZFEE L TW A RJEEE L E
Zohd,

3. L »FF > o apoptosis FFHAE & MEHAKRNDIE

FEEMEBEDRBIRIZDOWT

Ki-6729% 24880 U CREMIRT D IETEME HERE & L
VI DOFEHT 3 apoptosis R LTz, F O
BV UFF oz kB Ki-67T DBMEEROELIZFRD
sz oz, %72, TUNEL #fh & Ki-67 DB
RO b BRA L7223, HBIRENZ—0.0026 TH
D, HHEEERD sk odz,

M EDRER LD, BHREOEEEERE & 3Bk
{ apoptosis BSFEEEND Z EMNREN, REFHV
vFF ridEMROESEREEFEREEFY, T >~
ISER7s E OMIREME SR N U THUEBIR = 58
L, apoptosis ZFLE L TWwb EEZ Tz,

ERECBNTRV Y FF 225851, EH
BT apoptosis FHEEER LIz, T ARV
BERCBWT, VYT IO CHEBN
HIsIRBHSNIHE DDV, VI FFrRER
EDBEL TV > 3Bk, MR OM/NGERE T D
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Mo FEER2 27225 &3 2 EMd
apoptosis ZFHE L, KRICEDEREH LT3
AIREMENSE 2 &0, BRICHIC LD, BEBEOTE
WEIHHFE NS,

=5
an

&

SR akE Y, BEEoST v
> O apoptosis & & fE % BT L 7z, [F K<,
apoptosis 2 BHE#E 4 2 LeY #§#H, p53, Fas HiEB &
UHIFETEREDIEE CTH % Ki-67T DV > FF T &
3 bR LTz,

V> FF > 4amg BT TUNEL B MEROFH
BEoEmMERL, BBRBCYT2 vy 550
apoptosis FHEREH T SNz,

LeY ¥58H1d apoptosis At D@L b FHIRT 5
Z&, ¥z, VFF 2 & B apoptosis id, pb3 iz
TR, IR D Fas IR 8L AT 2
b DTIRZWENHBIL /2,

L v FF > D apoptosis FHEAEIE, FEMILOHETE
BEXETEEFTYHL TWEHDTIIRWVI EDRE
iz,

BEKZ 2 Chiz, KiEEEL, #HEH2ED
% U R ERIKE IR E /MR A BRI R
BLHEERT L LI, HERLEBSRES X
L 7e R E R RbE R B R S £ 500, RRE
BERZEAN BRI EE H B RPEAGENT, I —ERE e
Bl LET, £, ZR2IWOZEE I LR
RS, H PRI U HBEREALIC
RSt L B g,

BB LOEEIZE 8 BIHA BRM FEF1iE
SHRETHRE Lz,
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Immunohistological Analysis of Apoptosis Induction

by Lentinan Therapy in Colon Cancer

Tatehiko WADA, Atsushi NAKAJIMA
and Nobuaki SAKAMOTO

Department of Surgery, Tokyo Medical College
(Director : Prof. Yasuhisa KOYANAGI)

The ability of lentinan to induce apoptosis in colon cancer was aevaluated by immunohistological

staining. Effects of lentinan on Le¥ saccharide chain, p53, and Fas antigen, which are related to apoptosis,

and also on Ki-67, which is an indicator of cell proliferation, were also examined. Patients with advanced

colon cancer were divided into the followint 4 groups : control and 2-mg, 4-mg and 8-mg lentinan-treated

groups. Lentinan was systemically administered 2 weeksk and 1 week before operation at a specified dose.

After operation, excised specimens were fixed with 209, formalin solution, and sequential tissue sections

were stained with TUNEL and also immunohistologically stained for Le¥ saccharide chain, p53, Fas

antigen and Ki-67. Positiave rates were compared between groups.

(9)
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The TUNEL-positive rate significantly increased in the 4-mg lentinan-treated group (p<0.05),
demonstrating the ability of lentinan to induce apoptosis in colon cancer. Although the expression of Le¥
saccharide chain was not augmented, Le¥ saccharide chain appeared in a wide range of cancer cells,
other than those with apoptosis. This indicated that the ability of lentinan to induce apoptosis was
masked. The pb3-positive rate remained unchanged, indicating that the ability of lentinan to induce
apoptosis is not governed by p53. The Fas antigen-positive rate was also unchanged, at least revealing
that apoptosis induced by lentinan dose not occur by enhancement of Fas antigen in cancer cells although
it is unclear whether Fas ligand is involved in the induction of apoptosis by lentinan.

Ki-67, an indicator of cells proliferation, was not influenced by lentinan. Thus it was concluded that
the ability of lentinan to induce apoptosis is mediated by cellular immunity, for example cytolytic
T-lymphocyte (CTL)-mediated cytolysis, but dose not result from the direct effect of lentinan on cancer
cells in inducing apoptosis through suppression of cell proliferation.

{Key words) Lentinan, Apoptosis, Tunel method, Colon cancer.




