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IMMUNOLOGICAL STUDIES ON EXPERIMENTAL
URINARY BLADDER CARCINOMA IN RATS

Noboru Ito
From the Department of Urology, Kobe University School of Medicine
( Director; Prof. J. Ishigami)

Experimental bladder tumors were induced in rat by oral administration of BBN and investigations

were performed concerning histological changes in the bladder and changes with time in the mitogen

response of the lymphocytes of rats treated with carcinogen and immunostimulating agent. BBN

was dissolved in deionized water as a 0.05% solution and administered, ad libitum, to the Fischer

Strain Rats for 12 weeks.

Levamisole was used as immunostimulating agent.

180 rats were devided to 6 groups. The first group was a control group which did not receive

neither BBN nor Levamisole.

both BBN and Levamisole.

The second group received BBN only and the 3—-6th groups received

The third group received Levamisole at a dose of 1 mg/kg of body weight every day from 8 to

25 weeks after the beginning of experiment. The 4-6th groups received at a dose of 1, 3 and 8 mg/kg

every day from 12 to 25 weeks.

Lymphocytes from the second group which received BBN only had a lower response to mitogen

than the first group. Lymphocytes from the 3-5th groups which received low dose of Levamisole

had a higher response to mitogen than the second group. These were as well as the first group. But

lymphocytes from the 6th group which received high dose of Levamisole did not have an increased

response to mitogen.

At 25 weeks after the beginning of experiment, any animals of the first group did not develop

bladder tumor, and all animals of the second and the 6th groups had bladder tumors. 439% of the

third group, 27% of the 4th group and 18%, of the 5th group showed no appearance of bladder tumors.

Key words: Experimental bladder tumor, Cell-mediated immunity, Carcinogenesis, Immunostim-

mulating agent, Levamisole
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B S OERES T H % BEE 2 W8 & U Thgg
BOB A oW TRE 2InA .. BREEBICE TS
BRI HIERICERT S C LBEROBETH
HLWTHADD., THILES B2 2T X
Bhro Tt B EL H5 59, —RERCRA S BHHE
3 CICETEBIREBOFRRBELEL TN DL 3 EL
b5, COBFOBERRIMHT 2D, BxOR
HHIEINTN B, g, ARINTIREOH
HFHI S REAEAOT R 2HRET 5120, 7
v MEBRMBEMEE 2 AV, 7 v MEREECHER
BRED, GEREHICE H BE 2T X 2 0FED
REBUI. EBEFIMC L, N-butyl-N-butanol-
4-hydroxynitrosamine (LI BBN :H4) FHS v
M EEERIBERMESS % v Tz, BBN (Fig. 1) i35 v b
R U TSN e FMBMESC S DD TELLK
B RRRIOES 2, BHIGRRIICHDIZIT 100 %

CH. CH,; CH; CHs

0N'N<
CH2 CH; CH, CH., OH

B.B.N, (N-butyl-N-butanol-4 Hydroxy-nitrosamine)

Q..
AT Ve

Levamisole (L-tetramisole, Levo-2, 3, 5, 6

Fig. |

-tetrahydro- 6 -phenylimidazo (2, 1-b) thiazole

monohydrochloride)

Fig. 2

Table 1.

CHEETLDE &R, ZLORETHLLTHA.
@ BBN 37 » NERN BE B2 E, SE
BEAELTREEEB ST % Levamisole
(Fig. 2) 2{ERL, EESRE BROMEED LT,
F 1 AR IRIEEI R 5 LI A D Sl i X OF
EEFREOHE L BH UETOMRE B0 THRE
T5.

RBEMHETE

AT EBEY, FBEYE, SERERIR Table
WRTEBHTHA.
OfEYE, RERITAOESHE

BBN 10 ml it LT Tween 80 (Friifb T K.
K.g) % 02ml g emulsion 28, ZEYK%EM
AT, 0.05%DfFKE UI2EREE HicBR S BT,
Ty MI6BHCAVI. 1 BNMENEE, B2
BBN 12;BR# 507, %3 B3 BBN 12AME®RSL,
8EHE X b 25@E % T Levamisole 1 mgkg HE RN
BEUICHE, $4~68h3 BBN 1EMRE5KTHRE
Y258 B ¢ Levamisole %, 1mg, 3mg, BLF

8mglkg HHBROBRS U EETHS (Fig. 3). £BHO
5y MCE—OMBE—EOEEARE L, 1T 22°C

RN AT ECHTEREL. &7 v Mid, KB
BAlA# 1 HEC S IHEERRE L.
@V v BREFELEEDRAIE

HHOI v M2 EBEFIE4BBC R, 3~8
Pes>%, 25EBEIEERY 7T B LI, MR
BREOUFERL LY o RE(LRERZEIE L., T2
DHLBRMFEIRIZT » MLy, B, BEZEERL,
Fig. 4 ({URT L 5 KRR ERMTL0FER T L2
Va, B -UREHEE BTCLICLY single cell
suspension %->< b Hank’s  (Gibco Grand Isl-

1. EBEY; Fischer RS v b, Z#fH CRJ : CDF (F 344)
538%, 5 E95~105g, 180MC, HAF v —ILX- U/IK.K.

L YBA.

2. ¥ # 9 B ; N-butyl-N-butanol- 4 hydroxy nitrosamine (BBN)

SRILPTRmN

3. REREHR ; Levamisole

AR ERM
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Group 1 Untreated

Group 2 0.05% BBN / Without Levamisole
Group 3 0.05% BBN% Z Levamisole I MG/KG
Group 4 %0.05% BBN Levamisole I MG/KG
Group 5 0.05% BBN Levamisole 3 MG/KG
Group 6 0.05% BBN Levamisocle 8 MG/KG

' 4 8 12 16 20 2
Weeks

§
N

77

1

0.05% BBN in drinking water

Levamisole P.0. daily

Fig. 3. Experimental protocol

Each organ was minced with scissors and the tissue fragments screened through

60-mesh stainless steel gauze into Hanks solution

The cells were drawn through a 25 gauge needle to produce single cell suspension

The cells were washed by Hanks solution 3 times

single cell suspension I X10%/ml into the tissue culture medium

added mitogens%a

4

medium ; RPMI-1640
10% humam AB serum
1 % i-glutamine

microtest plate (Falcon 3040)
2 X 10%/well

37C, 48hrs CO, incubater
Gz | i Cifwell of *H-Thymidine
37C, 24hrs CO, incubater

harvested by Mark 11 cell-harvester

Fig. 4. Method of culture

and, N.Y.) T3 EptEe, HEkdic 1x108/ml @
BEC RS e, B NIMERERE, 209%%
PLEDS Y L /RBRT, 90%L EMHEMBETH -T2 BE
¥t RPMI 1640 (Gibco Grand Island N.Y.) {210
%I FABRIMER XL F 1% 1-Glutamine %
MAIZRDTh 5. COMIEELER%? Microtest plate
(Microtest IIT™ Tissure culture plate 3041, Falcon
oxnard Ca.) 1z 200 pljwell "% Fd mitogen & &
EALT, 5% COsincubater ¢ 37°C 48K 553
#%, *H-Thymidine (New England Nuclear, Boston
Mass.) % lpCijwell $ofiZ, & 5iC245 MK R
#, Mark IT cell harvester % i glass fiber filter

(Figfse K. K.) ek b harvest L7z

filter %3 CHAMR I B4 counting vial (2
L, cintilater 7 (popop 0.05g, ppo 4.0g % 11
MVEZATHEIE) ZMATHEEY v FL—Yva iy
vE TR UL, PEILEEDEIL triplicate Uiz
BEAOBE Y Fr—vala v itk bEEFE
L, CPM GRLU7T:. mitogen |3 Con A.PWM
PHA-P 13X 08 LPS. 2EBULI. Zlc—HBE(L
BERIRICEEL T, EEMERAICEERED Levami-
sole ¥ A, in vitro G Levamisole 737 L YERENHES
{CEB BTz 2 % BB BET LT,
PEERECHT IHE
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U N ERATEAEEIIFE & FERNC, SREE TS X OV
BB 2 BERFE, EBOBEMZERFNTREL
T BT ¥ - TSR B LR BuRic & &
DB ETHRIBRE R KR U B~ 10% 5 v < Y
CREEREAFEE L hematoxylin-eosin B %7755
7.

X B M &

D KE EHEEOEL

Fig. 5 13 BBN BB # (Group 2) LImMLER:
(Group 1) OFEE(EHEBIRLUIZ, OT, HWEHR
CEBOZEIBDZh-12. B1~FE o HETORE
@ 2558 BOMRE X FIMERDS Table 2 [ICRINT
WADHBRHCEEZZED b b1z,
2) HEEFOEE mitogen FPITL ZHEEED
i

1) EiuoshEbRseonWT (Fig. 6-9).

FPE 1RSI 2 Bilicsd s ConA e 5
BSOS LR S22 5 &, BBN Qa5 LIS
2RV TE L BOBMER E UT, ETHHIE
AR5 PHA, PWM 1239 % K (Fig. 7,8) ©
L EBEOEAESALNT.. Ll, LPS (Fig. 9) i©

Table 2. Organ weight (g)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

0.20 0.21 0.19 020 0.21 0.19
£0.05 £0.04 +0.02 +0.04 +0.05 =0.04

0.60 0.62 0.59 0.60 0.59 0.63
$0.07 +0.06 0.04 +0.10 +£0.07 =+0.09

Thymus

Spleen

W ARG TE, B1BEE2HOBCER2EDIL
-1z, H3~6#D Levamisole 5 ETIZ Con A
(Fig. 6), PHA (Fig. 7), PWM (Fig. 8) 1iTxid A%
i, 8mglkg #WEDH 6 FLSZ BBN 0 AR50
H2RLVENERRTY, 2 e -1 R
RELHEABHERZRI ST, BoRIE2HLA
UhrisUABRNMERTR LT, LPS K89 A RISTHE,
C @ Levamisole ##517 k % B3R D Iah> - 12,

i) MEERMmER O PEALISIDWT (Fig. 10-13),

MR Con A g A KIGTIE, BRDE
G LARkIT, BBN QA5 UIE 2 BIZEABEOSE
18L b BN ERRL, Levamisole $YECX HE3
~5 5 BB B LIS B < 385 1 BEE b 0oL
E2R, ZOREIFHEIEHEBEEDEE ALTHY
B, BOHTI EREMIZEDIE 2 B E RO
PRUT.. 2Ok 5 i Levamisole | mg~3 mg/kg By
BUTBRITRILEDE 1 HORIGL b R8N,
EEOME%RTEMIE Con A, PHA id 3541
Y 5 NTHpt PWM, LPS i@ siizh -1z,
3) Invitro T®O Levamisole MyE{LEEMRIE
(Fig. 14-17),

EIE, FE2BOI6~20EEDT v MG & F
MRS % FN T dn vitro G 1~100 p#g/ml (D4
(@ Levamisole % mitogen & RICINZ, ZNFh
DOHECRERIRZHRI LI, ZOHERE 1 HopE
FREE, MOERMEEE % Fv 1858 Levamisole 1~5 pgiml
DRETZORIHIEPLPHEML Tizys, stimulation
index (5.1) X2 BUTTH -T2, chucUE2#
T3, S.I 32 ~4Bck YIERIN TV Ohgx
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Fig. 7.

4w

xntz. L» L Levamisole 10~ 100 pgiml OEEE
Wish &, BB, HoBE I LASHEMmINZ
W, FILRIFEIIN 2 A H -T2, mitogen FiL)
EvREEREIE: Con A, PHA T, PWM T3
FFWVEACH - T2,
4) BEFRELXYT ZBHR (Table 3),
S1ERERONT 25 B EIS Y % B oSS B,
DI TEH A% BT T E A EE LD 0,
(Fig. 18), BERRKSRED SEED A 605 b @ (Fig. 19),
HBEEDOFEZED % 3D, (Fig. 20), BIUFBG L
BBV S AT S b o (Fig. 21), o4-oH@Ean

12w
Spleen cell response to PHA

16W 20W 2BW

2. BRRFEEUCEEE, LN SRR TO/NE
BT, HECET 2 BEROEEADOER, fiEsT
DOEBHREERD -1, 25BN T HIEEES
SOEEREREDIZOE, £2 BISHIRISE, &£3
HL1apirh 8 1, S4B 15 BIARLLE, BT LHIF9
B, &6 BIFHRIGTC, BRELPEDTIOE, F2
BB 126), B3 B 48R B, HE4BEI5HIHR9
B, 55 B11GH 5 F, 256 F11FIR105ITH - T2,
T LR BN, BERE, EHAELICED
4%, BBN BURESECIY, BEERLR2HC, B
H3 92 BB Tw A, vt LT, BBN &
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Fig. 8.  Spleen cell response to PWM "
Cpm
———=e Group 1
=——=u Group 2
o---o Group 3
D-----a  Group 4
a-=--a  Group 5
104 +====+ Group 6
X10°

12w 16W 20W BW

Fig. 9. Spleen cell response to LPS

Levamisole 1~3 mgfkg %5 U728 (Group 3-5)
W, MEEFERST~82%, 5L UEFEHK6~60% &
ENZHOFESE X BBN B 53ic kU L
Tz, U» L BBN & Levamisole 8 mglkg 25 1
BRI, TEEFEE 100 %, WFAEE 81 % - BBN
B 5H L BIZR U RT, Levamisole 2EL
T RESRICH L TEEFRED IS N S BT
btz TALE EEFAER R Fischer (D1HE AR
BB THB ERATALE, [BEBFEERR BT,

BBN Bip#yS5EE, 8HEHHXD 258 HZT Leva-
misole 1mg/kg #5 LI EE (Group 3) L DETD

A, BEEFEAEEIERE 1 LT TERICED 572,
FFREFE TR 5 BUTOEBRHET BBN BH#HE5E -
Group 3 X IF5 & DHETHE BICHE FERISED -
7z,

E %®

Ehrlich &, fEEEEMECHUTREN SR
fie->TWV5 L OBEFEOREEHEBEOBELE &
DRIBL T\ 5, RBEcBT2 oS, 1) IE
kL SR TEME, 7232 O §i Bk
I, CEMEEE B2 EVXHRET AL, i)
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o—=o Group 1
o———a Group 2
O mmmm o Group 3
Cremamn -3 Group 4
O e - Group 5
R + Group 6

Fig. 10. Thymocyte response to Con-A

Cpm

2 X104

104

¢—ue Group
&8 Group
o----0 Group
o---~a  Group
&r—wwa  Group
+-~-=+ Group

D oW N -

4w 8w

12W 16W 20W 25W

Fig. 11. Thymocyte response to PHA Thymocyte response to PHA

COFWBICH L, BERIAFGELECE, i) &
WL D& D IS i b B THIIE L TSR &
DWIBERINB L D3 DDELFHZDETLINT
WA, LD ERBEEOREELETI TN
I OVBEBRBEEPREBLEBRLUTNA, I4ILR
FWCBNTIE, REIRfX Y, BLLCIE
BEEINAD, ZIU, U4 v ARGEECHES
5L ADY 4V ABEREIC T 3 ERREOINE
PEFE R FEIT A 1 DORFEEZLLNTIN A,
UL, (EEREBHIOER, FRECEIAENEDOR
RS A pIZHRE T, Lappe'® (X methylcho-
anthrene T&H 56U WHEILIZ v 7 R ZE %2 XHRL
Bk hEIHI Ut R R v R CBET 5 & FEEE

OFEBHOE EB X 72 OE ENE B3N, i
BOG Ry CHLEL, SRR Y ACE
USSRl s 5 LB Tivs. —JF Rysga-
ard 53, X—RevRTsits MC BEORKE
i, EEI2CBII5Z2NEED 50 ERTTH
B, DX 5 ITAEFBHNT & 5 R s IR &
PEETIDERZ L OBRL B, TTLEFEH
T B RBRRIC OV T BAOIPNDE LT HT
b5, }

& LA THERESIBEROREN DD DT
Rehn p108utn TS CRERMEE 2 AL TSR, S
OREDDH Y, BHWEROBREEEYEELT, F
Effk amine, tryptophan REEW T E 2 HNIZEL
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Fig. 12. 'Thymocyte response to PWM

Cem e——- Group 1

=—s Group 2

o----0o Group 3

o---o Group 4

. a---a Grouo 5

10%4 +----+ Group 6
5 X103

4w 8W

12W

Fig. 13. Thymocyte response to LPS

DIREPEINTVATE, ILITHEYELLT,

AE V. BBN (23R, U 3ERIC, v M
RS & XD TEMUUBT ELEEZ2REIRE L
EWHEEET, ERTF V& UTIIIERIEKEN LD
LE2 N5, @ BBN T v hOBERCODOS

BUEREERZE D, ZhUCHU TR ERER] Levami-
sole 2GS, U BREEICREDHTT, BEMES
DOFERBEHELI.

FEH & EEREY

ERINEEER I A R ER, SEERAUR
=ru Vit THAH BBN &=t o 75 UFEHET
&% FANFT 5L {HIBN TN B0 kL D,
FERE amine'®20  azo [LE#2, tryptophan {{#

B, 3-methylcholanthrene 73 829 % ¢ OFEY
BYV#REINTE Y, BrOBIKEOH AL, B
BERFEATEREEOREN A N T, UL,

CNBFRET I U OWER, SHHRCBTER
EEY, BOBRINICE RCHEITE JroiE,

BBN %5 % (F FANFT {45 Ct %, BBN 3 FANFT
CHET A L L DIEBE CHRBIES L EDHEES.

BBN 3/4&®D Tween 80 ZERinL fz&EKiT0.05%
OBEETEYT, 7v NRIEREEL, ZO8BHE
THIE28EHC 100 BEMEOHKERRD, Z0HE
B ERSHROERICL Y 7 v MERROFEEE
WCHERE 7S A BEERMEDS A L B HAENT VB, §
7z, BBN EERBEIX S » FOWTND RITHFEELD
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o—o Con-A
o——s Pha

o—3a  Pwm

0.5

Response of treated/untreared cell

L

Fig. 14.

3.0-
2.5

2.0

Levamisole (uG/mg)

The effect of levamisole on spleen cell response to mitogen (Group 1)

o—————0 Con-A
e——+ Pha

go—=>0 Pwm

Response of treated/untreared cell

o
s
(3]

L.evamisole

(1 G/mg)

Fig. 15. The effect of levamisole on thymocyte response to the mitogen (Group 1)

A5, ACIL, Wistar 85 » Mg, Lewis, Sprangue-
Dalwey, BDIX R ) 3 EBICENBSZ P RT EE
bt 5®, SEMEAUI Fischer & (F-344) 5
o MZEET BB IN, BHIITHEEBRITS,
T0.05% BBN %2 12FHE#HE L, ZOHKE25EEH I
ERUIEE, 1113 100 BT ERBEORE XD
TW5. LU, BBN ZHT o MEN BB A
FNB I L 2 HEBENNETATH S Ebhbhoi
LN BT L EEIZ Grade T 25 KESy C—Hic Gra-
de I ps8Ew 61, Grade 111 {3389 & N2gh> - 72,
CAEEALIZ T v hORFEELS LY, BBN #EHj
BSENC AT A IDEBALTNS.

BBN BEEE OMSTFER X O'FE BREOZE {bh4E
RINTE DD, 2 4 ODEMcKHIah, %
THED O AN ~8BE 2y (HEHERR)

Z OBIFRS O UREEPRBERLEC b, D0V TH
Vi, IORBTLERETHS. HEOBEMMEER
DFFERO PR Y BRBITIER BT 5 OIH
U, FLEERZSO U EMRBRERD § O D72t mfm
Y FEENED 3 D EWFEET R &, TRDOLHE
BERDOMEE % 5 S~ BIIT 2% Z03H56 1T
b, ZOBRMIERENE U TEERINTLAS,
F7z, BBN itk b FE U BT LR OME B3 R
B2 T L BT b & MEEDIR & xh TEDIL
TWAEELNTINA.
U v NEREECBERAIERIC DWW T

& OMFE R ¢ 9 X — X — DT § mitogen
2 RNTO U jeRkENELEE (blast transformation)
Bz, FEEEEEYT U L SERSREDIIETH 5,
BT UITERNRGEEPEL N, »oBERET
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Fig. 16 The effect of levamisole on spleen ceell reponse to the mitogen (Group 2)
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Fig. 17.
Table 3
No. of Incidence of Incidence of
Rats  Tumor Cancer
" Group 1 10 0/10 ( 0%) ~ 0/10 ( 0 %)
Group 2 13 13/13 (100%) 12/13 (92%)
Group 3 14 8/14 (57%) 5/14 (36%)
Group 4 15 11/15 (73%)  9/15 (60%)
Group 5 1 /11 (82%) 5/11 (45%)
Group 6 1 11/11 (100%)  10/11 (91%)

Bl &b, MEEMEAEEZMS HITEL VS
N5, UL, BrOFRBICE b RISESRH S
NHTLERESLTHRL, e & 4 hiEROE
TT2EBIFENNEERETHY, T, EEE

Levamisole
The effet of levamisole on thymocyte response to the mitogen (Group 2)

(G /mf)

BBANT AIZY, AEBTEE—EEBOMRS v b
(CRJ: CDF(344) % Ffu> age matched control Ef %
MR & LTz, $1z, DEVEERZNIET 3R
UTIEE, BBREES B L fTebhToni
P, —~BEXSROBEENET 220, v v
—~ MEDERRNGE ST, LD A s u S~ MNED
BF36ED well 235, 1well H7ch 0.2ml 5%
BRAITT 1~ 2 X10° {ERID U >SS B CIEERT X
AEToH Y automated multiple cell harvester % i
WTIGKADI205 (L CALIHAT BB 72 5TV %, Mito-
gen OFEEIZ T cell mitogen & LT PHA, ConA,
PWM, Ziuz Beell 2Lt s s & THMENT
WA LPS 2Rz, T cell mitogen 12595 T
cell ZF—TH{E-7z subset TH3 C B
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Fig. 20

ENoOOH H, FRKED mitogen & T [i]—
Mk % AR HIET 5 T &3 m B R ieORER2 X b
W TIBT A L TEEITL B EBAIINPLTHA.
mitogen D T D0 Tla,
optimal P CiFH T4, suboptimal JETIUWM
THEE 2R 2 850 TO 505, S ElE T s
T8 S c optimal D AT TRET L.
REBRORBEEDEEICDONT

1L R A A (RO AHic >V T MC® 5L TF
DMBA® 75 & (3 60f % S EIT 2 T EHIL T
WAD, THEFEIEHO B 5 7/, 8L 7L
Fou=hovy i 3HgENggO ST, BBN
Tk A BMNRERTRED U SRR AT OV T

Oppenheim 7,30 1%

123

Fig. 21

40213 C 57BLI6 v 2% iy ConA (TX 54)
ALK 2R L, BBN L REE EF RO
WERATH Y, PRI Wistar £5 o biz 0.025
% BBN %5 UK s ) 2o SEROD S5 L% 1l 5E
U, BRSSO FEEDSRY & N5 Lk b, ShE{L
DIEFHED 5N 5 EHREL TV A, SRIDEF DR
B3 VHISOA & IR LRI & D SEACREIE T B
ZRUTVA. TN YN BBN (3B R
55> TWADS, BEDRIERIIGHIENY S5 5D &
Mg E N5,
Levamisole % %E K, EEA

Levamisole (% 1966 41f: Raeymaekers 7,*9(2 % - T

Xk e UTHAEINIC O TH AH3, BEEHDIIR
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T, FEEIREERN S 5 C EBRNE I, Bk
FEIRENDILAPEA LN TV 5. 2D IREER
EVERATE, EBPIIEAELNY, BAOR
BEARECEHREVBED NG & SNTW 5. TR
WIS T, BOAEERR 7TUraX—HEE %
BEASELREBIGAINTE Y, ¥E L OmEEmN
NG A= FCHEERRLB L EVDPoT A, L
U % ODIERBICE, RBZEANEL, 8B X
UG BERTE BT R — VIR B E T
. 4|, T cell mitogen & LT Con A, PHA ¥
L8 PWM % H O IcE O 4575 LR Levamisole %
I mgjkg 3, mg/kg {5 U IzBhcis TS 25R% &
Wiz, 8gmikg BEECIXFEY LT B cell 2y
B3 A LPS 2HNTOELEETE, REDRERE
DBV -T2, DT &z Levamisole jTi3 T cell
{3 LT mitogen % antigen & FRHCHKERS L OVE
HERZHEMI LB E0H D, Bcel gl T
BURNESSBROBEDE—-H LTS,
Levamiscle ) in vitro TOHHRICHONT

9 2 SEREPEACRERIFEIC R L T, mitogen & TR
E @ Levamisole % REHCHNA 2D Levamisole jz
& B GEA R e Fic L ¢ A, BBN #5E
B MEEREE 412 Levamisole 1~10 pg/ml @ #
BT S.L kI n, 25~100ug/ml i3z b Lis
P, DUAIHIERZR LT, 2o &3 Hadden
53 MEH X 5z, Levamisole ZNEHENDH B —5E
&g ¢ minor mitogen * U TOE X 253D E
Z54LA. Hr53 3 Levamisole (D mitogen & 1
TOIEADTINDIE, FTFED 240 LEDTFOITD E
HE LT 5. Wood 51250 Levamisole (D4R
~DOEITYORKE, BESEICL H BT LR
Tk b, Balbjc < v iz Levamisole 0.1~
10pg/ml OERECREZRFITINA  stimulation Index
L5~ L7 OYELEIG 28T 05, Merluzzi 5339
CBA/J] < v 240 i {2 fEED Levamisole & mi-
togen %[EEHCINAT Con A DG, HHE{LEEDKRE
R EE Y28, LPS G #d 4§ Levamisole 33
invitro T T cel| | WfEAT A CEBRUTVA. $£12
Sampson (X% in vitro TORNEDS KN BEg5E
E—BUTVB LTV 5., BEOFKRTIR BBN
B S RED SIE L REBR SRS, BRI 2N L ik
CHEDONTNIZHS, Tt Amery!® pRTIN A
X 5z Levamisole %3t /W % antianergic chemo-
therapeutic agent “T& b EFRER IE R L~V BT
TUEX S C &1 T X788 anergic REEIT D 5 B
DHEFEGEE IS5 L EWWRETH 2 ¢ LIGRRT

5HDEBLTNE. :
Levamisole 5 - EBERS LUEREER
4Bl B¢ Levamisole D% R %2 A TH % & BBN
B S ECIAEEFAER 100 %, BIERRLHBTH
5720 LT, BBN & Levamisole 1~3 mg/kg #¥
SUTCES, EERERST~82%, WMALEF6~60%
L, ZNFENOFREIEE Y BBN By 58 & gL
THEAS LTz, UL BBN & Levamisole 8 mg/kg
BWE U CIHE BEHRER 100 %, WRERS %L
BEN B SE S BIFAUE RTh-oT. CORE
& RBEEDBR % & % IWEE R & OB FBEERO KB
TR EED A 51T, BB CIMEEELS T
FlaNAEEICH D, Fi2 in vitro [TBTBHHETS
Y o SEREDEIGRRICE U TR BE T
HEERAIRERL, SEETEEELLZVD, US
WEENZE L C &8, RS TR & GUERBIRIIR
HEET AR ThH -7z, DT &3 Levamisole 1~3
mgikg OIWEETT » FPOBEFHREREPRELEN,
ZNLHMA S O THEBEFAICHFIRC@H DL
#HI s, Levamisole 12i3H 2% FIOBEITHSLT
TR FEI LS % e 5 C L EA b1z, BBN
FHRT v FENER T 3 R RERIO TN
THE L OK-432, [(IEL 5 BCG-CWS %
BHT A Lk by, BBN BEdRSICHELT, &
FEEOETH S WVix, low grade tumor 5k h %
CHIRUT & 3BT 5. Levamisole (i3I0 CfE
FOMIkE RF RS T A MIIC/ER L, TLAEEME
R L 7S TR R R IREHRIT thymosin R
H#d s &b T b, 12U RO GEFED
B, U rotharOEE, BERIROBEEREaER
O EDERRSD A L EDBWEINTN B, F
gE&l & Levamisole ff FlIZERINITIE, HILH, &
BEBOTNOBAI S 2 ORESBEINTE D,
{CEBREET T Tle L, SR & A 0 Ui &
OBt EZZ Lo od b, SRIOEBREED & B
BB O BENAETTHRO BT I U TREEED
GRS LORENEETE 2 L0 LRI

Levamisole (3,

& =

0.05% BBN % 12 7 » MTREOHES L, BB
BleaipiREEZ > by, iz 1~-8mglkg @ Leva-
misole 2 ERCHEG L, % mitogen X5 Y
PSERETFEACREDHE R Ss L OF, EERBAIATE25H B Rt
S SRR IOV TRE LTz,

1. &f mitogen (Con A, PHA 331 0% PWM) iz
S5 RS, TRARRIAO SIEALERE, JmALE BT
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~C, BBN BUE S BN 2 i s A e d
S7zh3, LPS OBFEIRECEITD SNk o7,
Levamisole #5 #M 5 b C 3L BN 5 BT HA
I~3 mgikg {E5FT, BBN B SEL hEWEE
AU, EE B YVBRESNARETRED» -
7z,

HEME S0 8 mglke ¥r5Eh3, BBN RO EE
ERAUDLLLAERNMERZR LT, Uk L LPS sy
5 RIGTIE, L@ Levamisole #51C % 5 EIIRY
LIS O'TZ.

2. WE(VEERITEICEL T, mitogen & & 3 T Leva-
misole % FEEEHICINA 5 & Levamisole 1~5 pg/ml
O B T BRI 51, 10~100pg/ml
DOBETIEHRINIIVD, Tl B BT
bolz. COWBIBOER L D BBN BULREHIT
Bl B Hbni.

3. EEFEmRz, BBN BLpERRCER~T 8EH
L o5 Bg ¢ Levamisole | mglkg #5 UIZBVHE
7= (P<0.01) w7,

EFEEE TR, BBN BUEES BRcET, 8HEH
X 25 B3 T Levamisole | mglkg ¥ 5 U8B X
F12EH & b 258 B % ¢ Levamisole 3 mglkg 51
RN ER (P<0.05) BN NFRERT H-72. b
X b Levamisole 135 » SERMBIMLES FeaBRIC
B 5 IHBORTRECA S O THET 5 &
REI NI

KRN OBEEIHEOTE  HANREBNEARS, 280
WRBFBE SN S CICHI3E BN AR
WELKCEHTREL.

M2 IR0, HBESHEE :HEHE E- BMa
MEREBOLP ORBOBERLET. S OWCEEMEE
E o 7o E RS S VKA RICHE I T - oY
BEBEEMICEL BB L EFES.
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