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1) N-cws/Lipiodol By fuissi:

JiEE, N-cws(BERZEMS KK)0.2~1.0mg %, 60%
Urografin (A&~ ==Y v 7) 0.4ml IR L9,
Lipiodol (!RE KK) 5 ~10ml iz T, 2&AD>Y
vOBR A BB I THAEML, NEEME
CEETERSRCES Ui, ORFACE, #TcE
FEL, 0% 2 ~ 4 8B CHYRFEST, EFHGR
JUBRATRE, 2HIC3ERYER L HBEEY
T Lic, zotka, EBEZEL, YRAKSWTk
HRELRZ 5D, BREIhBRACRBEOBERLEY
EL, ZOHOFITREEOEAY L5 BIRAEOR
R, IR zofobRy el xe(Fig. D,
7o, EFMED, BEHIT 4B L N-cws 0.4mg %
BERBINRES LTz, ok, YBFlIic-oW-TiE, N-cws
WA S L > BROFSR2EHT 00, B
NRHERIND T TR, TAERILFEEER SOBEY
bz L &L,

2) EEEFRE

Fig. 1 Schedule of arterial infusion of N-cws/
Lipiodol

Administration Schedule of N-cws
(1) : Hepatic intra-arterial infusion of N-cws/Lipiodol

(1) : Boost administration of N-cws, subcutaneously

Hepatel(:rt:;n;\[/) )Casss '—ﬁs T t 1 1

Non: ical Cases (TE}

(n=5) t f 1 t t 1

Cases of Recurrence (S}—\—{RR)———(TE)

(n=9) t 1 t t

§ : Surgery
R.R. : Recognition of Recurrence
T.E. : Tumor Enlargement
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Mg & LI EEF > TR OEERTTE, B
UHifTH 1 ~ 2 BB~ U VI RMI 2L,
EFEMEC T LY v ROY 72y F DY
TURRBF L UV v RS EFACS IV
(Beckton-Dickinson #£#) %>, two-color FCM
(flow cytometry) EIC & - TiTofe., Bl o7 28D
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¥ & U'PE (Phycoerythrin) iw% h FhE#H I h iz
Leu >V — X (Dickinson Monoclonal Center) ® %
Jr7e—FraAfifERFERL, vy oAy —F BB
IO RGN, ¥, avie—AtLT, R
KEREA29ZOKMBM Y v~y 7 » + OREIERTT
it CHMRBESIC S T 5B RITITOM & &L
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1) #E&HronT

N-cws/Lipiodol ByF# & 0 BIfE Rz oW Tz, £
Bl B HEBEDR IR > TR ORFE Lic, B
BOBKRERCE 2 2HBL LT, BEFEHI12E5RIL
NI EFY38.80.7CETHIE L, BMAKFEY
6.9+-4. 0BFE L=, ¥1, 12/24FD50% 12 1 ~Hml

Table 1 Clinical symptoms induced by arterial
infusion of N-cws/Lipiodol and their frequency
and duration

Fever L Hypotensive
{max./mean) (Duration) Vomiting Episode
{c (Deya
“’“"'(‘;'“‘;’;‘g) Coses 86067  5.2+2.9 5/10 1710
Non-swgicel Cases  3.0:068  8.0:4.8
Cases of Popurmence 3591077 8.114.3 /9 3/9
LENGEES (8.8£0.71)  (6.9:4.0) 12/24 6/24

Fig. 2 Changes of liver function profiles by arte-
rial infusion of N-cws/Lipiodol
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DMEH BB B, 6/24f025% Bk B L 0K IMmE
BB L % EBbh s MERT % &icn, %5k
BEYE LI -7, (Table 1), FFigec g+ 52 E
¥, transamynase 7¢ & D@ERERICOWTAD &, B
HEE—BED LAY RTH, S-GOTHTZ 5B Z &
R, F#552.5+32.0KU THHDIcxt LT 7 B
12i344.3+28 . 5KU & RIMEIZBE LT\ 5, ¥ 7, BhEEH
2 @M BT L7 ICG—15518 % RifEF1517.8+
8. 2% Xt LEMELT.5+T.9% L BB EYRDd o
(Fig. 2).

2) a-fetoprotein (LIF AFP) {Eizo\T
FTRTCOEFUEDOVCTELLBEOHEL T 5
FBLLT, AFPEDOER Y H/eh, MR L LT,
BIfE2320ng/ml LI ED REMBE R L M4EFIco &
FEBEC L BED IO THRET L, Fhbl4
FloRiMEDFEH13281.7+9.7ng/ml TH - 7= 4%, 8

Fig. 3 Changes of AFP values before and after
N-cws/Lipiodol arterial infusion
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Table 2 Tumor effects induced by arterial infu-
sion of N-cws/Lipiodol (non-surgical cases)

Tumor Diameter on Echogram

Case No. Initial Diam. Diam. aft. Inf. O™  atecrornia  Response
(om) (om) {month) ©8)

n 16%1.4 0.7%0.7 80 .1 PR
@®4.0x40 ®25%25

12 @15X15  @06X06 = 638 PR

13 20%20 05%06 0 825 PR

o ®31%x26  D34x30 3 a1 :
DXL @ 13X10 . ' e

- ®5IX51  ®55x55 - i B
@33x33  D23x23 i 2

Frig@fef s+ 2 BERBEREOREN L BHRICOWT

RSt 23% 55

¥3B®HTIRT.7E8.Tng/ml t HEETL, B
RiI#75%TH - - (Fig. 3).

3) E&R EoFHm

FEFMF 5 Plic>uTiE, BEOHELIFEILER
EORAUEEEV IR, BREOBEEEOT{LE
HEHAITA Z Ltk 9 HE L, #5ik Table 212
AT TELEBEHK2~8 2Bt \T, 3HHRN
63.8~92.5%DEL MBI ELXIRL, 161511.2% &

Table 3 Pathological Findings of surgical speci-
mens treated with this immunotherapy

| Do of Adwiiswesion |

Case

Pathological Findings

No. N _cwa E_&m m Necross Ep. Cal Gron, | Lymph. int.| Tk ot
V| o2 ™ wzem | asiis| s8]+ + | nottound
2| 04 | 40 |wee) |eeximas| 20| + "
3| s | 80 |w2tea) 55x50x50| 200 + | # | -
a| 8 | & I’Hrs(A) Is.nxs.nxuj 0| - [+ "
S| 10 | 80 |HS(P) |4sxasxaz| 300 PO
e| o5 | 50 [wtwy |ramizwia| om0 + +
S 05 1l & e (PA)‘5.2X4.5><5.5-; 80 + | e s
— b
8" o5 50 HO(P) |20x13x13| 0 - — | not found
sillca) |[lao Jies ca) [omzanzs] + +
0| 05 | 50 | 'z.sxzjxui e | +___; +
|

* Inappropriate infusion site

Fig. 4 Histological findings of the surgical speci-
mens
(a) Case 3: Granulomatous changes consisting
of Epithelioid cells () and lymphocytic
infiltration (+)
(b) Case 7: Necrosis in the tumor emboli in the
portal vein
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DL, BRLZSOR1GI0LTHY, BEHETL
T L, PR: 341, NC: 26I:BHTH -7,

4 SIRGIBNC s 1 5 B EA DR B AR LW
)

BBz 33175 N-cws/Lipiodol D EAR, EER
BUOMmAR O, Table 3 1iwRT2LTHh 5. ¥
BREXORR LD, ZoFRE#NLATRE, Fig.
da IR, BERNCEMEY S AR LR
IO 2 HFBOMERRONRDZ L, BIUOERL
REEMROBECALRLHE Y VA RBECGT
BB, TO2O0REE, RIFRABKASHAAFTRT
BoHH, & CHEEREOHBEIRD bR, T,
FEBC BT HEESBHOLHTRTH 52, “hd
DFTRIZ, BEEODIVES (No. 1D, &k UFEH
BT RE D LIRS A T & e 72 ES (No. 8)
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FERIW%DIER 6 L v, £ < BREOBEDbhEb -k
FEPIIOETIEXECTH Y EH3. 7% TH -T2, PR
BEERC VT, BELLEML 14 (No. Do
HZTRBH 55, Fig. db R T 2 & K EFR O TLEE
DI,

5) N-cws/Lipiodol 81 D REFHHE
FHlEEEAONEOBEHRELREEL, D
BRI KB Y v By 7o F 0BBHLRH
Lic, i, EFRBRBEBEA29RLIRD, £hb
AR B E D BRI DOE & B L 7,

FERIL Table 4 wRTZ &<, FAREBEEOLE

Table 4 Changes of lymphocyte subsets in the
peripheral blood

% (mnan + 8.0}
6 , b e N STl L= 1 e 1 — aifals | AL
mETIE, BESERRECBIERR LR e |1 m_{_tn |
bators attar ib‘ll’f)‘ﬁ atomr betare strar | bafore ater | befors atrar
. = Q — B Q . :
tle bk '?Ei)\;&@*ﬁﬁgﬁ‘bbiﬁkﬁ.xfuﬁx E‘EW’J HCC | 1680 1640 | 127~ 1185 | 1356 1433 | 145 - 183 | 122 1.46
No. 100 Z & < N-cws 0.5mg #ECTHBFEORS "0 17 7 50wy s e s | e
H“m'v I 57— 177 5 1
high o>t EERIb D EBOAE SRFH L BKT o "7
53DEEZOh, Lich->TCEIEEOHER L, B v peanl
Fig. 5 Clinical course of cases of N-cws/Lipiodol arterial infusion (N-cws/Lip.
A. Inf)
First shot of N-cws/Lip. A.Inf.
(Casa No.)
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1] e—— S SIS I LSS IFIIITSTF o Case 1 ~10: Hepatectomy after
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N-cws/Lip. A.Inf.
Case 11~15: Non-Surgical Cases

Case 16~24 : Cases of Recurrence
after Surgery

PEIT

-2 -1 0

*no evidence of disease, **with evidence of disease




38(1066)

MeEEBHEAOTHEY 72y b 2EET 3T,
cytotoxic T cells (Tc ; Leu-2a*+Leu-157) B L
helper T cell (Th ; Leu-3a*+Leu-87) Ti¥, FF#ifz
BAETRHEEACKSRTEELRL D, suppres-
sor T cell (Ts; Leu-2a*+Leu-15*) Tz, &%
EDT.4513.6%IC L T12.74+3.9% L HFRDOEY
o> THBHERRLE(P<0.01, Student’s t #5E). Th/
Ts kb (Leu-3a*+Leu-8/Leu-2a*+Leu-15*) & X O
Tc/Ts lt (Leu-2a* +Leu-15-/Leu-2a* + Leu-15*) X
BE 78 B 1 » TRERFERBYRRL T2 L%
Zbhnh, Table 4 D & <, FFAIRIESEE CREE
Akl T, FEEEY L (p<0.01, Cochran-
Cox @ t R7E), REAHRBIH D = L HREL T
5,

iz N-cws/Lipiodol ByERHE OEX LT 512,
BhE R #x, Th, TcfEo LR, TsfEoRMAHEEA
Zbh, Lichi-» T Th/Ts, Tc/Ts thizgifEnl.22+
0.8%, 1.43+0.6%IHERTEI L N1.46+1.1%,
1.53+0.6% L HE T2 L8 L, BiEBEIICH
RCRFENHRBOHES TR EhiC,

6) N-cws/Lipiodol By fEF D B KRR !

B R TIREFLFIO 5 LEBREFHIL 6 FIT,
BRERIODGALIERIFTLAXEALTWS, B
EAGRTRTERE2A LD I AR»FTER
LT¥xb, 16 (No.2) X adult respiratory distress
syndrome (ARDS) T3, 2% (No.4,9) XK
FE LT, o 161 (No. ) HIMEBBRTH -k
», R 1FE6 »ARCHIRLBETCHS (Fig.
5).

FEFWMBAE5BIT, ZTON4BUTEED E /KK 2
F£100A, FH2ELIHAERLTRETHS., LD
14 (No. 11) XfmfRD 14 4 » BB M T3E
Tl FBRBCBRLABRONRE -1 94
DERERE O, RE2E10BTHH, o
WT2FE2MATHhIH, MO THMZ4LALD 1
FEOHE TR THBRERER I TS, BRE A8E
iR ECOMEE, 12AXDI1FETATHS, &
hHoW 5 ANERIEL, T OBHEEMEE LTI
BRFEHIFEINATH -7, TOR LGN, BENRE
B9 A THBERIBRYETL T3, o 44
3, EFPT, MREOFHEFHMIIFETLAT
b5,

% ¥
E, BEFEECHELRIC X 3 TBREE il

Frffai st 3 3 BE R O R el L HRicovn T

BEst&EE 23% 55

BOERECHTHBEAEOHREHRRCITAIEL
WHDORHDH, i, ThHLOFEEMINCKETL,
ik &L G 5 E2 BRI, HEROFTRELRE
pEY, BEYPE&EIRIDELTHBALRALR
T 51919 = b OBEAER, EARi TAE i
LR & RO Bk KA OZE L FIE L 7Bk
FEIMD, EAREHIHY 5= Lipiodol ® DDS ¥EE % FI|
L 7- targetting¥®, PEIT & =2 — FTHERHOL
FA9, 8L OMLERER ORI EL DD, ZhbD
EFr RS, TXE&h, *ORFREGDRED
SREE IR T B,

Lo Liedi s, BIREKEEOZLRFIR LA TER,
PIUR MR FF 4 D 38\ BB R L H RS B, RS
S b E O BELLD, Tl TAE 0 BRNEIR
R RS 1Y, GECHMIRYAD Z Liedib
Friee v BEET 5 = Lz b, Lipiodol @ DDS #st
RIEALEENCE Y ADESLFETH S0, H
A EH T H % Lipiodol & FEEDHIER & OBFH
CERD Y, THRIEMRETHD, HE BAK
fTbhTtvwbza—FHETO= 2/ -2 /BE (PEIT)
i, BEONRELIBEOREX LD ETCHE T,
CHBICBANRD B LB BY, ¥, (LFEEREH
i3, NBELALBBEDRLALHIFEELEHL T
Brilrh, FHlEYEEL RV LAENESETH
h, x0d, FEHROZTIE+IRBEREYH
FTEWOBRBERTHSD., ChoOBEAEY, X%
BT 5 ECosIRiE, Thick binbsHiED
BETHH, ThbOBRBRBFPHELFEELE D
SVADLRE DA - TBZ EEEN, EH—B
OEBYR#BIZLTWBES3EBbRE, LichisT,
SHBOBEELTE, FMCI59BRYEDR, X
DRI EFBEE YL T A L3 & LY,
EHFhE, 2L R BFoBRBRAEYEAT
BT ENERRATWS,

19694, Mathe H9pV/NRENM Y v - FIIH
1% BCG AEMEDOE LY HRE L CLE, &Exo
BErHRE LTI OERBRESRALR TR, &
OFNIBEOMBETH#HFEXAVI LR L ST
ERbEhc$ DO BRMHEEDOEERIZL »TH
BL, ZhbBENEROBEOREBEFECLHGNER
HhTuwab,

bhbh AW A Neews i3, EHYi2 L b
BCG-cws izf3>% BRM & LCTBI%, RWERI /X
hichERAGRICH Y, ToLEK, HEEDHE
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L OEIWER O Sz T BCG-cws L W BT 5 &
IhB, T, EEGE, 1989F, BREEY NS L
L7 Control-Study D #55&, Stage I, IV s\ T,
BRI N-cws # AR E L e BCEGHRDO D - 1o
TEERELTVS,

REREC L WV IIF S h A HEESRE, BIxh
LTREINLZRISTH Y, KL v oflie, ¥E
FHRER L300 xe< Rrs Lic, BRM 3
EEhiRres - CGEN L EES R RETD &
SRS, ZoENG L, ERFBRNEBRLES THHHT
MR~ DOILHB SR S,

T Tthhbhil, BRRORZ TSI TORE
TTEE, SOk 5BR %% L <, BRM
T» % N-cws % Lipiodol @ DDS e i v CEBE
KR DARIER R 5 L ADBERBREYRAART
&7,

KT, REREOBRKERCE 2 58825 &,
WEOBERECE VT, RIFEFRE, EHcE
DIEH, 1/4c—@omFEETRL bR T3,

FREULFH38.8C, FRUCIE T 5 ¥ TIFH6.98 %
FELH, Zhbid TAE, TAE #tRbFERER &S
HELTEL, FECHEENEEZ 2 bhl. Thig,
FL &t N-cws 2 RAT I T8 M A 7o S0 UG % B
gL, ZoBiEM( & 1 macrophage 73
Interleukin-1 (IL-D % EA L, FhMFRu/EHL
TERETHEELLRTWA, ZDfed, BB ETD
¥, macrophage OEMALOBELX R T 54 D
THY, BROCHEDFANE N ETEE0EH B,

ELEW S X MR T 72 & b @ IL-1o
ZHES b EHB I RGN, ZhbDEKRERE, b
nbhOf&ERR X b AT % dose-dependent TH v, N-
cws 0.5mg L FORETCRFROLOERIIIZEAL
P e bl ote, ¥/, TAE /e CBIFRFAMIZ L b
HRYHTLIRBECEVCTERICR S h 50900
LR ohT, AgoEMAL HEEE, §, +=
BBOBEMRSEA L EOSHERLSED LK
Mot

KEROFHREEZE R RA OO EBEREEL &
HLTWBZ LI Y, Thicid 5 EEEoFFigiEc
BTEERERINZRETHY, HLMoOEHE
BELTHTIhsBaEEYH IR by,
AN X hid, TAE 24 L LT -
TIER D, YREOHEIEM O X b, TAE#, K9
BEcolEY 3B EATH501E Y ELTED,
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T RRE B, WiTH O AFP O L& s X OFF
BEORERHL ) LTI hARPLEL TR EHREL
T3, REEEEL T, 7 B8O ®HER M
R, X U2B%0 ICGHHgEETRABRY, £
DEEIFEBRCEBEERR IRV, I KRBERE
25, TAE L 37 -7, RSN OBE CoiR Y RH
THDEELLR, FORDTBRALGNE, BT
10~34H, FH18.5H 1T, FicxDAHBED 6 flc
DUWTIRTH12. 28 CTHYOBREZ BT L TV 54, #idk
RTRCBFCEBL T3, ZOFEIIET5%
ST, ABEENMEVELETL LS L 2 &KL,
WETEHRE L LCOARLT, BEEROI L &
BEYHE BEHeHLT, BRflicbic > ToBRERLT
eSBbEHTH .
et 2 hESDEL BT 5FEL LT,
AFPEXR IR L0 s, AL, MRS HFEE
L LT TAE #ffT L 18flico\T, 2~ 4 BHD
AFPETREHTA% HEL TV 5,

—7, FERyERLRVAEE LT, R
Lipiodol/#l5&#) (Adriamycin) iZ X % St b5 % K47
L, 8% AFP 0ERZ Zhic EHELTW5%, Ll
B 52k, Ak Lipiodol/$EFRESH X BT
523, )k X 0ERFICE, AFP oF{LTR AR,
EEDTH - EBELTB, ZoE VI, B
LOXEE UEMIIZ, AP shunt DEBRIZL S
Lipiodol DEBHERICEN RS hic i EEFM O
FENE 2 O h, AREEThZERMSFERLCEHR
DEVCEIHHROELJEHETER., CZTHVWD
NICHBEFNIIENR OB E1360%Urografin THH, B
e AmiEHER (Polyoxyethylene Sorbitan
Monooleate, Sorbitan Sesquinoleate) & 8725 T
b, 2D LD HERRERE A Lipiodol &
MEes 200 FEEEbhb, ¥, BALOL, =
£ —ADFERRT, 206140195l AFPEDE
Bar R BELTW5), RABcCEDREEOAKE
L, BB SRRRL W5, BAx08EM
L3, WD AFP {E4%20ng/ml L E# 7R L 14
EGI R L, HTHEN 3 BRI THTSOBIRY
Kz, TofER, ERLicfhofEorh s bRTs
54 DT,

N-cws/Lipiodol BhiEmE# OEE Ik 5 EE L
TOEE LD E, PHRFITIE, BERBCRSITIE
B O density DELCTRIC BT HBERN~D
Lipiodo] D& &L LTIZE DL HR BN, HkE
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TOMMTREBOM NIz L A ERDI, FH
FEFTix, KERUAIC TAE s & s hTuwi b,
FREREBBEEGE COMMEERD R ED
», BRTOFMSEETH -, FFRHHLSFIC
HH, ChHLOBEBREBATEL THEYHRELE
Nl BhEgHiet colil, 2~8»ALEH
T - T 5238 5 il 4 FlicER E e e ioi,
ZhboBEFL, RBEECFAEFY, BENES
THHZENBLLT, BROXEBEIEL, » oKD
THBEEFBLTVAEEBbh5,

PBEROB L08R LTk, REAEFED
BREXZTVHEYBF LA, LirL, ZhboERIR
B 2 ~ A BTEIREhTE Y, ZOBRBREE
NEOHREHMCERIEATIIAe L, BHRRERES
RIBFERIG, D% D BRI » TED ikl
ORIGEHETHC L1, BREBRICORME, K
IG5 Y, BEUOERAKEL, LicdisTY)
BROBEETOEBENYDRL L0 X T COBBRIED
BB OB D2 B BRI S D, LidisTE
BB S 2 5 EEREN, 0~100%, Fi543.7% & X
BV RER T, TOERYEL HEF LYK
HORMENBEELTWAZ EABHITBBE IS,

FIRER R OFEIL, FHREOXE RTFRETFC
BY, ThXEFRO—HTHLIATHB™, -
T, ChickT 2 B R BEEOMENIBTH 55,
FIIRIER 2, RAEH, SRR SPIRIMEFEL
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Multimodal Treatment Including N-cws/Lipiodol Immunotherapy for Hepatocellular
Carcinomas —Its Safety and Therapeutic Efficacy—

Kazuo Watanabe, Takehide Asano*, Munemasa Ryu, Kaoru Sakamoto, Yoshihiro Fuyjita,
Ichiro Honda, Satoshi Watanabe and Yoshihiro Kawakami
Division of Gastroenterology, Chiba Cancer Center Hospital
*Second Department of Surgery, Chiba University, School of Medicine

Intraareterial infusion immunotherapy using Nocardia rubra cell wall skeleton—Lipiodol mixture (N-cws/Lip)
was attempted in 24 patients with hepatocellular carcinoma and its safety and therapeutic efficacy were evaluated.
1) Frequent fever, vomiting and temporary hypotension developed, but because arterial ischemia was avoided, no
gastroduodenal ulcer, cholecystitis, or liver dysfunction was associated with this therapy. 2) With a possible aid of
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host-mediated, activated immunity, the treatment decreased the AFP, decreased the size of the tumor on diagnostic
imaging, and induced topical infiltration of lymphocytes and formation of granulation tissue with necrosis of the
primary tumor, and necrosis of tumor emboli in the portal veins was induced. 3) The lymphocyte subpopulation in
the peripheral blood of the patients after therapy consisted of a decreased T's, and an elevated Th/Ts ratio as seen in
the immunoactivated status. This immunotherapy is safe and it was suggested that activation of immunity
working against tumor growth was involved in the mechanism of this immunotherapy.
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