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Abstract : A long-term treatment of clarithromycin (CAM), a 14-membered ring
macrolide antibiotic, was shown to increase the median survival time for patients with
unresectable non small-cell lung cancer. This study was addressed to determine the effects
of CAM treatment on the expression of cytokine mRNA in spleen cells of mice bearing
Lewis lung carcinoma (LLC). In mice which were not inoculated with LLC cells, there was
no difference in the expression profile of cytokine mRN As between the CAM-treated group
and the non-CAM group. In mice bearing LLC, however, the expressions of mRNAs for IL
-4, 11.-12 p 40, and IFN-y was increased, but that of IL-6 mRNA was decreased in the CAM
-treated group, compared to the non-CAM group. Administration of anticancer agents,
including CDDP and VDS, resulted in the suppresssion of cytokine mRNA expression. The
combination therapy of CAM and these anticancer agents restored the expression level of
mRNAs for IL-2, IL-4, IL-12, and IFN-y up to the same level as observed in tumor-bearing
mice treated with CAM alone, and also decreased IL-6 mRNA expression. When CAM
administration was initiated 1 week after anticancer therapy, these changes for the expres-
sion of cytokine mRNAs were more marked. These results suggest that CAM stimulates
the well-balanced expansion of helper T-cell subsets in tumor-bearing hosts recovering
from immunosuppression caused by anticancer chemotherapy. Thus, CAM may be a
promising adjuvant drug to anti-cancer chemotherapy, and treatment with this macrolide
should be initiated after some interval but not immediately after basic cancer therapy.
(ZEEE. J. Nara Med. Ass. 50, 351~365, 1999)
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mg/kg FHYUEXE Vv FEAWCEEEEANLEH
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BB - R~ v AW CAM #5-8, RS
FERI(Fig. D. CAMBEHIEEEERI»OH
FxBaL, 2 BBCEHE I BT oZEY 1 ¢+
7114 v mRNA OFE % reverse transcriptase-assisted
polymerase chain reaction(RT-PCR)IZ X b HZR L 7z.
2) BUE LR & oftRREO#E

PUERE 512, BEBEEHE 7 H B cisplatin(CDDP,
A&, HFHD 6mg/kg, vindesine(VDS, #EFzEE
¥, KB 7mg/kg ¥ EBREKICER L BEHIR H#
E L1 BEEER- - JrERE~ v AWM T hTh, CAM
FRFGF T, PUBER S X W Eh T CAM 2R 5T 55
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mRNA % RT-PCR ¥ CHIE L 7= (Fig. 2). HEES
CAM %#5 U 7o WEVREERE b BRI A A 7e.
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Fig. 1. Experimental protocol
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DOHEEZBIAL day 28 ¥ CEAFEOESE L.

PR BR (PR BB 55 | day 7 CHUEE LR
B8, 0.5%=%/—10.1ml % day 7 75 day 28 %
CTEARDEE L.

MVRIRTY | [EEEER, PUBERRDS CAMEBELTT
i< v ABET day 14 THREZEFL 7.

RT-PCR ¥ T OFIRTT - 72,

@ TRizol(GIBCO BRL #:, Gathersburg, MD)#% >
7z Acid Guanidinium Thiocyanate-Phenol-Chloro-
form(AGPC) ¥ TH RNA & #iH L.

Q% HfEk Bz b 0.8 ug © RNA %, M55 R R E
¥ (Q20mMTris - HCI(pH 8.4), 50 mMKCI, 2.5
mMMgCl,, 10 mMDTT)% X ®®1mM o dATP,
dCTP, dGTP, dTTP, 0.25ug/ 1 Oligo(dT)1s-1s
primer, 10 Bif7 RNase inhibitor, 0" 50 Bf7 reverse
transcriptase(GIBCO BRL #) & B4 L 43C, 90 &5/
J& X cDNA o Z£#: L7 RNA X RNase JLE TK
FEL7%. 7t RNAEEIZGene Quant II (Pharmacia
Biotech #;, Cambridge) THI%ZE L 7.

® 4 ul ® cDNA B¥ % PCR & ¥ (25 mMKCl, 1.25

mMMgCl,, 10 mMTris - HCI(pH 8.4)), 2.5
mMdATP, dCTP, dGTP, dTTP, 0.5 uMprimer, 0.25
Bf7 Tag DNA polymerase E&L, IXxIA410
%#EE, DNA thermal cycler(QUICKTHERMO PER-
SONAL, Nippon Genetics #, HF)T94C1 4, 60C
14, T2C143 13427100 T2 %4 2 vOBERRE
i1 o T,
@PCREWH 1.5%7 #r—A7r V" CEKKEIQ00V,
35 ) CLHEH, —FOV AT <4 FREZTE,
123 bp-ladder (GIBCO BRL #) @ band % #&ic product
size DHER KT e -7z,
® Quantity One(PDi #, USA) T#% band DEE*» &
L, B-actin DFEHEBCNT HHEERDL.
KRICHERALIEEY 1 2 4 v ORI primer
OEERFNIZEBML 7 — 2 A v 7 RBE I TW5E
Fl% Ay, RNA o DNA BAR X 5B ETHEOT
RHEEHRT 2720, el Ld 1204V b rvEIX
Lty 7 v VG BB T A v Lic(Table 1.
[EEEE L R L OB TR IE, FURLFEEL
O ARF OB TIX 10 L, ZrhZh—R L L. et
B FBREL T, BERT - LERERCESHKTH

Days 0

| . Mice bearing no LLC tumors
1) CAM (+4) : from days 7 through 28
2) CAM (+) : from days 14 through 28

3) vehicle treatment : from days 7 through 28

VDS(7mg/kg )

+CDDP(6mg/kg)
1
I I I 1
7 14 21 28
[«———CAM (10mg/kg/day)}——»]

[=CAM (10mg/kg/day )|
{==0.5%ethanol/day (0.1ml/day)—]

subcutaneous
inoculation VDS(7mg/kg )
of 3x105LLC +CDDP(6mg/kg)
1 1
I T T 1
I. Mice bearing LLC tumors Days 0 / 14 21 28
1) CAM (+) : from days 7 through 28 [=———CAM (10mg/kg/day)——»]

2) CAM (+) : from days 14 through 28

3) vehicle treatment : from days 7 through 28

4) Untreated

|=CAM (10mg/kg/day)=|
{*—0.5%ethanol/day (0.1ml/day)—]|

Fig. 2. Experimental protocol
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IL-2 mRNA QREEFEEF cREeT, EESEERN
TREHR LI, CAMELG-FERETEERET -
7= (Fig. 3).

IL-4 mRNA GEEFEER cIRRL T, EBEE
HTRFELAL, CAMBEHIFEREHLEKRL AR
CHETR L T\ 7e (p<0.05) (Fig. 4.

IL-6 mRNA GEEFEEH cIREH e, EEEE
BCIREL, CAMBEHIHIEEHLERLCEE
IAE T LT (p<0.05) (Fig. 5).

IL-12 p 40 mRNA G EEIFEEFH cEEL T, BE
BEEFCIREAL, CAM 5SS LB L <
BEICHER L T\ (p<0.05) (Fig. 6).

I[FN-ymRNA % BEHFEEF IR 2R® T, E
BEEHCREL CAM R 5 IIER G L B L CF
B L e (p<0.05) (Fig. 7.

HEDFER, BIELLY 1+ 51 v IEEIEEER

B K

TCAM B 5EOFEIZBAR S RA L ek - 122, [BE
BRHCRER LRS- (0<0.0D). BEEER I,
CAM # 58 1x CAM JE#: 538 & s L ¢, IL-4, IL-12
p40, IFN-ymRNA 0ZBi#83# & IL-6 mRNA 0 %E,
K Tx2RD(P<0.05) (Table 2).
2) PumAbEERE & o Pt AR OB
Oy RO FE

EE g% CAM #5 2 Th T IThBgEE 50 217 -
TR L EEEEE CAM B5 b PEEEE L Th T ER
BETH-TFHTHL P A1 YD mRNA OFRELHE L
7e. day 14 TRIE LT NTOY A 71O mRNA
DEBIEBEERIEER S OLT - HDO 1’5 28
BIE T L T\=(P<0.05) (Fig. 8.
QFIRFOF R & B BAE & o Ll

[EEJ R T3, CAM RFRER CHEERE 2
BHE(day 2D A b v A VORENFTEI h, FiEk
#5238 & 3B (day 21, 28) & @ IL-2, IFN-ymRNA
DFTLIIBER R & Ll L CHB IR L T\ (P
<0.05)(Fig. 9). EEEEH T, IL-6, 12mRNA ©
FHEAZ DN, AR CIIEERRS 2BE 3BEE
(day 21, 28)1c, BSfERIFREEE H#sL CIL-2, 1L-4, IL

Table 1. List of primers

B actin_
sense primer

anti-sense primer

IL-2
sense primer
anti-sense primer

IL-4

sense primer

w9

-TGTGATGGTGGGAATGGGTCAG-3’
-TTTGATGTCACGCACGATTTCC-3’

5’ -ACCCTTGCTAATCACTCCTCAC-3’
5" -TTGTTGAGATGATGCTTTGACA-3’

5’ -GAATGTACCAGGAGCCATATCC-3’

product size 514bp

product size 543bp

product size 370bp

anti-sense primer 5’ -AATCCATTTGCATGATGCTCTT- 3’

IL-6
sense primer
anti-sense primer

IFN-
sense primer
anti-sense primer

IL-12p40

sense primer 5’ -AACTGGCGTTGGAAGCACGG-3’
5" -GAACACATGCCCACTTGCTG-3’

anti-sense primer

5’ -ACTGATGCTGGTGACAACCACG-3’
5" -GTTTTCTGCAAGTGCATCATCG-3’

5" -ACTGCCACGGCACAGTCA- 3’
5’ -GCGACTCCTTTTCCGCTT- 3’

product size 211bp

product size 401bp

product size 368bp
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-12p 40, IFN-y © mRNA ZBEoOEE ciia &, IL-6
mRNA OFELRBEET 2R 7P <0.05 (Fig. 10.
QFHZER 557 & BB REE & o it

EEEEER T, CAM RBHER 55 CHEER S 2
B (day 2D A+ oy 1 VORBELRFE I h, CAM
Rz & SRR PUEERR S 3 B (day 28) CHBIEST R

% NS
100+
c T
5 80
(@)
©
« 60 -
~
40
=
20
0
without tumor with tumor
L
p<0.01
Fig. 3. Expression of IL-2 mRNA
B treated with CAM
[ not treated with CAM
NS : not significant
%
100+ P<0.05
(o
& 80-
©
Q 60~
N
Z 40-
20
0 3
without tumor with tumor
L |
p<0.01

Fig. 4. Expression of IL-4 mRNA
B treated with CAM
[J not treated with CAM

LHELCIL2 A ERCHEMRL, WEEES2:8E 3.
1 (day 21, 28) THEENERE L B L T, IL-4, IL-12
p 40, IFN-ymRNA AEBICHE L T 7 (P<0.05)
(Fig. 11D. EEE&ER 13, CAM BEZEFREEIHE
E¥ 5 2B E 3 BE%(ay 21, 28) & T, BEENBEEH
B LTIL-2, IL-4, IL-12 p 40, IFN-ymRNA 3&Eic

%
100+ P<0.05
£
O 80 T
©
«Q 60_
~
5 404
20-
without tumor with tumor
L |
p<0.01
Fig. 5. Expression of IL-6 mRNA
B treated with CAM
[ not treated with CAM
c % P<0.05
= 1004
®
o 80+
S
S 60-
o
N 40+ T
1
= 20-
without tumor with tumor
L |
p<0.01

Fig. 6. Expression of IL-12p40 mRNA
M treated with CAM
[J not treated with CAM



(356) i
P<0.05
%
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Fig. 7. Expression of IFN-ymRNA

M treated with CAM
[J not treated with CAM

B E

FREHEHRL, IL-6 mRNA ORBEIIFEZETL T
7=(P<0.05) (Fig. 12).
@RszER 57 L RIREOHREE & o ik

[EBIE BTN IR IR SR SRR O R & el L
T, HifEEE S 3 8% (day 28) T IL-2, IL-4, IL-12 p 40
mRNA OEHELEEICHEE L T =(P<0.05). 73,
IL-6 mRNA ORBLUIFEE & $IEFEHE - 7. (Fig.
13).

[EE BT C IR IR S RO & B L ¢,
WEFIF S 3 8% (day 28) T IL-2, IL-4 mRNA RE A
B L, IL-6 mRNA REAEFEETFTLTW @
<0.05) (Fig. 14).

LlEofER, CAM LHEEYRKE»LHHT3 &
CAM ¥ 5 & e U € IL-2, IL-4, IL-12 p 40, IFN-
y ® mRNA ZEHE,AERECHEHE L, IL-6 mRNA FH M

BIE T T 2 EIHER S 7 (P<0.05) (Table 3). K
MZER GRS AROFAR L FAEOY 1 b 1 VIR <&
—VHRHZLIIeh, REHZERSRECRARBORE - BB L
TERIL-2, IL-4DmRNAZKI, »#ik L, IL-6
mRNA O FERAF D EZERATH 7. T-EEFEET
FTFho®Ed IL-6 mRNA ORIBUIELY <A TH -
ted, BEEEECHERLL. HE~Y 2R 5IL-6
mRNA 0FBY, CMA ORREZEREIC X YV BEET

Table 2. Expression levels of cytokine mRNA

Groups of mice

Expression level ( cytokine / B-actin)

IL-2

IL-4 IL-6 IL-12p40 IFN-7r

without tumor, without CAM

%k
without tumor, with CAM — ] — T * ’j * — T * —_ ’T *
with tumor, without CAM g9 5419 40.3i4.5j 79.6+3. 2] 313.5*] 40.614J.1 *l
with tumor, with CAM 79.6%+1.3 75.3+2.1 J 50.41—1.6J 89.6i3.4J82.6i3.7

cytokine/Bactin(%)
mean=+SD

(% :p<0.05)

(* % :p<0.01)
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Expression of IL-2mRNA Expression of IL-4mRNA Expression of IL-6mRNA
% * % %
100 100 100 —| —E
c
80 - E 80 4 i 80 —
g g
— * -
60 - o 9 —* o &
N
40 - ; 40 O 40 —
1
- -
20 - 20 - 20 —
T
I 0 i ) i
Untreated Anticancer agent Untreated Anticancer agent Untreated Anticancer agent
group administration group administration group administration
group group group
Expression of IL-12p40mRNA Expression of IFN-r mRNA
% %
100 2|
. E 100
80 — t; 80 —
©
60 «Q i
N N «
40 },'" 40 |
=
20+ I [T T
0 Untreated ~ Anti 0 i
ntreate nt|F§ncer .agent Untreated Anticancer agent
group administration group administration
group group
Fig. 8. Effect of anticancer agent
* . P<0.05
Expression of IL-2ZmRNA Expression of IL-4mRNA Expression of IL-6mRNA
% % %
100 100 100
c
80 - £ 80 ‘S 80 -
s |5}
Q ©
60 © 60 60 —
«Q xQ
™ X 40 S 40
40 - X T - L_IIO -
20 m = 20 = 20
0 0 0 .—; FEE
1 2 3 week 1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration Time from anticancer agent administration
Expression of IL-12p40mRNA Expression of IFN-r mRNA
%
1004 100
c
5 80 - 80 ™
S © &
(3]
Q 60 — Q60
~ ~
N 40 4 &~ 40 "
1 4
= 20 L 20
o ; E 0 z ==/
1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration

Fig. 9. Comparison of cytokine mRNA expression between combination therapy and vehicle
control groups of mice bearing no tumors
[ vehicle control group B combination therapy group
* 1 P<0.05



IL-2/ B actin

(358) HE | B &

Expression of IL-2mRNA Expression of IL-4mRNA Expression of IL-6mRNA
% % %
100 — 100 — 100 i 'i'
£ £
80 | 46 80 s 80
& © © *
™
60 - N Q60 Q 60
[ ~ N
40 < 40 © 40
= =
20 20 20 -
| o L , L
1 2 3 week 1 2 3 ) week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration Time from anticancer agent administration
Expression of IL-12p40mRNA Expression of IFN-r mRNA
% D
100 100 -] .
= c ’_‘
D 80 * B 80+
© N ©
Q60 m Q 60—
S ~
- 40 T 40
= 5 E 20 +
0 - 0 i
1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration
Fig. 10. Comparison of cytokine mRNA expression between combination therapy and vehicle
control groups of mice bearing tumors
[ vehicle control group B combination therapy group
* . P<0.05
Expression of IL-2mRNA Expression of IL-4mRNA Expression of IL-6mRNA
% % %,
100 100 -] 100
£ 80 S 80 £ 80
0 bt x 0
© 60 ] & 604 1 S 60
xQ Q xQ
~ a . ~ _
(\IJ 40 ? 40 X L? 40
= 20| = 20 ™ = 20
o - 0 o - ;:i
1 2 3 week 1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration Time from anticancer agent administration
Expression of IL-12p40mRNA nypressmn of IFN- mRNA
1 00/: 100 —
£ c
"g 80 t; 80 EX
Q 60— = g 60 — EX
N ~
N 40| ~ 404
] 1
= 20| % £ 20
0 0
1 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration

Fig. 11. Comparison of cytokine mRNA expression between delayed CAM-treatment and
vehicle control groups of mice bearing no tumors
[ vehicle control group M delayed CAM-treatment group
* 1 P<0.05
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Expression of IL-2mRNA

“ Expression of IL-4mRNA

%
100 —

(359)

Expression of IL-6mRNA

%
00 100 -] ™
_ * c _ £
80 ) 5 80 1 2 80
_ _ ©
60 ;'T g 60 o 60 &
* N
40 - ? 40 .—| S 40—
20 - = 20 Ei = 5
0 0 0
. 1 2 3 week 1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration Time from anticancer agent administration
E;presswn of IL-12p40mRNA Expression of IFN-7 mRNA
% 5 *
100 ]
c . = 100 i
e +
"d 80 ™ 8 80 - &
© *
Q 60— — QL -
~ ~
S 40 4 ?r 40 -
) P
= 20 L 0]
0 0
1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration
Fig. 12. Comparison of cytokine mRNA expression between delayed CAM-treatment and
vehicle control groups of mice bearing tumors
[] vehicle control group B delayed CAM-treatment group
* 1 P<0.05
Expression of IL-2mRNA Expression of IL-4mRNA Expression of IL-6mRNA
% % %
100 | 100 100
c
80 E 80 — ‘> 80
9 S
@ 60 — S « 60 —
~ ~
< 40 qlp 40
]
—
= 20 - % — 20
0 o ek DM
3 week 1 2 3 week

Time from anticancer agent administration

3 week 1 2
Time from anticancer agent administration Time from anticancer agent administration

Expression of IL-12p40mRNA Expression of IFN-y mRNA
%

o

%
100 < 100
£ =
S 80 - o 80+
3] IS
o 60 N
~
N 40 T 40 —
- Z
= 20 L 20
0 week 0 1 2 ‘ 3 week

1 2 3
Time from anticancer agent administration Time from anticancer agent administration

Fig. 13. Comparison of cytokine mRNA expression between delayed CAM-treatment and
combination groups of mice bearing no tumors

[ combination therapy group B delayed CAM-treatment group

* 1 P<0.05
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Expression of IL-2mRNA Expression of IL-4mRNA Expression of IL-6mRNA
% % P
100 — 100 — 100+
c £ c
> 80+ + 80 & = 80 4
3] Q O
S 60 o 60 ©
Q 2 @ 60+
~ > ~
~ 40 ¥ 40 © 40|
- = -
= 204 20 1 — 204
0 1 2 3 week 0 1 2 3 week  © 7 2 3 week
Time from anticancer agent administration Time from anticancer agent administration Time from anticancer agent administration
E%xpressmn of IL-12p40mRNA I;/xpression of IFN- 7 mRNA
100 100
£ 504 -5% 80 —
o 8
C 60 q 60
«Q
< ~
o 40 ~ 40 |
— 1
2 20+ Z 20
0 v, o
1 2 3 week 1 2 3 week
Time from anticancer agent administration Time from anticancer agent administration
Fig. 14. Comparison of cytokine mRNA expression between delayed CAM-treatment and
combination groups of mice bearing tumors
[J combination therapy group M delayed CAM-treatment group
* 1 P<0.05
Table 3. Expression levels of cytokine mRNA
Expression level (cytokine / B-actin)
L2 L4 IL-6 IL-12p40 IFN-v
. Weeks after anti-cancer chemotherapy
Groups of mice t 2 3 t 2 3 12 3 1 2 3 1 2 3
without tumor, with CAM fromday 7 - 1153 30x0,x — 8+9 7212 — 7£10 1149 — 7411 13%14 — 48%15_61%15 N
x Jx - :Ix
without tumor, with CAM from day 14 56 | 481 1043 5213 749 1210 14 48+9 55410 6911
* * x * * ¥ *
without tumor, without CAM -  _ 7J - _:| 7J - - 26 - - J - :' - 7:| Uig]

with tumor, with CAM from day 7 12+8 3811 49x1210%11 38:£104711 108 311r1152i1|:l — 44*12 63*11 _10£10 627 _77+10
*)
* * * *

* * x X * *
with tumor, with CAM from day 14 40+9_| 62+ 3148 |62+ 2948 35+ 4747 | 63+9 62+9 [82+10
with tumor, without CAM g5 18:3] 2810l a8 1858) 224710] 010 484T0|8449 | — 1127024210 87 1749 2241

cytokine/actin(%) mean=+SD
without tumor : not injected with tumor cells Each group n=10 * 1 p<0.05
with tumor : injected with tumor cells
with CAM from day 7 : treated with CAM from day 7(combination therapy group)
with CAM from day 14 : treated with CAM from day 14(delayed CAM-treatment group)
without CAM : not treated with CAM (vehicle control group)
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L#2(P<0.05)(Table 3).
% =

Lewis @M 38R ©, BRCHcEBRT5
MREEELTAb AT WA, BHLOIZEER»S
Lewis & #Ifa# 54547 - 7« BDF 1 = v 2 0 4HER

74T, CAM 0EEMGEEHHSRLZHRE L T\ 5.

SEORBRCIETERETAZHA VWD, BRI
Ry, BOREA LR L OB CEBZES DT, AH
WETNTIHEERC I AEBEEOKE I . f
>, BBYRDVEREE COBEEMICHT 5%
BEREDFBICEL TV 5 EE 2 bhi.

EBEEE - g~ v A B e T, R
RTHEIhBBEINE T 5 CAM OFEL BT L
fo. BRI e, BRI EE B E SR S EE
R AMEREICHWT 5 65 v EOEEA RS L E
LI h 5. EHRRECHFET 2 EEEERRIEE
L CHREEETHRCTL CRE3 2 hig b aE X,
—EIPUERRRAIG X D ~ v — THIFRC RS S 1E
AL EEL. ChboRGE MHC WM S 5 2%,
EE ML oS WERE O ik MHC SE# 5 #1c
CTL®#%&ELkbh, =7 v 77—, natural killer
(NKO#RE, 8ivid yoT MEfa ORI 7s % LR E T
T 5. EEfb~r = THIBESELE TS IL-2, IL-4,
IL-5, IL-6, IFN-y X CTL i If G ETEN 2 T E X
%, IL-2, IFN-y 7z &% NK #ifg %3 ¥4t L Lympho-
kine-activated killer cell(LAK #if) #55&E 3 5. ¥ 7=
[EE M Lo EEBEENR CERRENEETS &,
CTLR~=7wm 77y —2RRX5, HiAKRESHESE
(ADCC ; antibody-dependent cell-mediated cytotox-
ity) b b. T OREREE 4 IekiR T, BB O PR
HEEAE B,

SEoBFEN b, 1L-2, IL-4, IL-6, IL-12p 40, IFN
-ymRNA GEBFEEF CRREYRD T, BEEEE
B COZREEXRDI. IUAB 12 CSA 1M BHEAE
#R%R BALB/c ~ 7 A BB LR CHE 2~3 B0 ~<
v A DEFIA S Y in vitro T A EFfSiEEE T 5 &, IE
T v AR EE PR U T ds - e IL-2,
IFN-y, TNF #*SEBE EEPCHEH LE s ELYHE
L, #EEEEcoBEEHEEIT T Mg R w5
T, —HEHEMIhD BT3B, SEOEEEE -
M~ v AFETOLEK 2D, Lewis fiEA R
X, EEEE2EB MR IL-2, 114, IL
-6, IL-12 p 40, IFN-y ® mRNA FH2, FHEEIh5 &
Exbhi.

BB MR CAM 85, JER 5 bbb 1
b4 Y mRNA ORBRIERD bhich- 7, [EFE
BRI CAM #51 X » IFN-y, IL-4, IL-12p 40 ©
mRNA DRE A, IL-6 mRNA 0ORBE F2ALbh
fo. BIE B 1% alloxan B#IRAESIC X b /EEL L -8R
R~ U A1 zymosan JEEAR S 21T\, BEELAYER
XRIRT, BRF~7AD X 5 CREFEAMETFLE
K@, CAM BEEFAZITH S8, YrEE~< v 2
TRREFAZIET 2 —mEA DB FEHREL, 20
fEF X CAM o dual regulatory effect & FFIEh 5 1cE
> Twb. SEOKR TS CAM OERIRBEDLE
SoTRIh, CAMDY A v h A VELRRLE 2 HEH
GHEE~ Y A TOLEBR I N BENEFEI i

IL-4 C3HEBFRA bR TR Y, L0 IEE
BENRCTL2RPCHEE T A E 2R TW
%', Hamada H'™ 133 & = ¥ & T ¥ erythromycin
EMRILA4EELZFEL, [L4ickosT~rsr7 >
— P PEEESE Y RE LS s E b ahEsEy
FTTCRHEEL 5. SEOKRETIE, HE~YRLE
WCT DI CAM 23 IL-4 mRNA O FRHE & BEHRL T3
Exb, CAM o BEEHEMHIER I IL-4 24 UMk
BEE~7 v 77 —ONBEET B RN b HRTE B,
—75, IL-6 BWEREFECEE Ly M r A1 v ELTH
LR T B, B b33k Nl % © CAM #
ErEREYHELME L6 2ETX® 5%, IL-6 D
B &AM E BT 2T 2 HEL 5. 4@
DEBRBECTCCAMBENEE <~ Y 2B \WTIL-6
mRNA DEBEYET IRFER, BREEYEAT
5D EE bR, IL-12 13 NK #ilax 3= & < E
bFsoHnTinl, IFN-y EEZFHL, 1L-12 & IFN
-y ZETTCD8 Mg CTL ~fhxeBarz &, X
it~z v 7y —JRNTHMERLERYET 5%
£ BT 522, IFN-y OHEESRIC I« 7t
Lonbh, MHC 7 5 2 HE, 55T, [L-2R, 45
7w 7Y v FcR s EDORBFHEHT 5HE T, HEELE
IEERSENCEEL IS LB 2 DR T 522,

SEHOFERTIEE~Y ACCAMY#HET 3 &
IFN-y, IL-12 p 40 mRNA OFEABER LIz, ZOfEE
HOEBEE~ Y 2B\ T, CAM BHEEEL»E
5 IFN-y, IL-4, IL-12p40 ® mRNA R & H#E L,
BREOERTH S IL-6 ® mRNA RKE2HIE L, B
TEE DEIME 2 ITHE I BB HAREMENE 2 bhi.

R, P FERENET S 2 2HEB L FhCHT
% CAM DR &G LTe.

FPHEREM O Y 1 b 4 v mRNA #Blics 2 5
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P8, BEEEEN CIIUEREScIL-2, 1L-4, IL-
6, IL-12 p 40, IFN-y ®» mRNA OFIi, PEsRIes
Eo5E L HELTIRTERRETLTRY, b
DY A4 b4 v ORBLIFEERE G CHEIhs b0 L
Ezbhi. BEEEX COEERSIRARSOEEYE
HRE A b 4 v mRNA VLTS L& v &
RHEBLRTWEWO T, PUBERIC X 3B aERIEHT
HYEYME L TRELERT, WEEORERCS 2
BEEDFA P A A VU RATOELRBBERINEL
Ezbhi. '

Fie, PUEE L CAM 20 LB E 1, JURERE
Beash CAM #5- 2 Bth 3% &, CAM e 5 &l L
T IL-2, IL-12p 40, IFN-y ® mRNA RENEE I
8L, IL-6 mRNA ORBENEEICET LT\ i, KEZE
BEEL RRSOIARELRAEDO Y1 » 2 1 v mRNA ¥E
Ry =V OEFBE LRI, KR GERREH
BELHEEL T, IL-2, IL-4 mRNA OREN I 5 i#Eig
L, IL-6 mRNA OREE T 3—BEZECK-7. 2hb
DEFEIZ, CAMEHE EEEECH T Th1-Th2 ¥
Ty FDAFVAD LRSI ERRET BEERET
H5HDTH5.

Collins 52 % CDDP DHEEHRE L LTV v <&KkoD
BIS e L, F7-PuB bk ss, HEREE o fEk
B A HEL C BRMEBEEREOSR Y S S IHiiT5 &
HEL T 52, BichiBE eiEE 2RI 5E T,
EARCY - CHFEINEL Y SV y vy —THlEOFE
FHIHIL, AR HIHEIRF (SIRS | soluble immune
response suppressor) DELEEZFL ERE, =7 =7 X —
MBS AE & R 3 5 & 2%, LA ¥ T I cyclopho-
shamide, bleomycin, mitomycin C, adriamycin 7 &
THERIN T 52,

WAL Lewis ffifEMia g T#EE~ Y A€ 71T, #i
SRR X 0 EEREINH 2 R0 54, CAM 208
B3 556, YRR L AREA OS5 X b, 18%
HOEET 5 E5 2, EEEENHL R EGEER R
WHEL TN 520, SEOKBH L, FUEERS 1 BE»D
CAM B 5-%BifaT 5% &, PER S Ihi-EEEE
DHEFERECE T Thl- Th2 Wl 7y bR AFT v R
BLABEINBD O LHEIN. BEBTK T,
B bR, BRI s EEEDER A 0 RIEK
TEA I D, REIGENIHShAERCHS. 4E
ZE1Z, ToORTREEEICRT S CAM Offfx 1
b AV RATED THL M LS.

&, ~7 v 74 FEOHBEMRI/ER IR TS
M, B, EMZIX Lo ET5 14 BE~272 54 F2in

B &

vitro, in vivo THEIERLSMCEFHERD Y v <3RiKRE
FHEHEL, REEMERA2ET 5 L3/ EI LT
527729 Parajuli 53 X CAM 3T, BigDE X MK
TFLT\5 severe combined immunodeficient(SCID)
mouse Tl in vivo THiEOERE I L 7av235, in
vitro CIEEMCRT %5 LAK G2 HER T 5E LR
L, CAM iz NK #ifa=e CTL o E#/LcfSE D E
BRITTZ L R HEEL T\ 5B, iz, Sassa 53 X CAM
27 v MICBRE L FLIRTE 13762 NF oS 2 #IHI L,
ZFDFhE % carboplatin < cyclophosphamide & #fF L
AR WERHRE LT B, Big, FEHP X CAM
I X % ARk A 549, SBC-3 D HEFEHNHI, A 549 D&
BEHI% %, Sawaki 5% 13 A 549 Bl x A\ i-fEE
X % IMEHEE 5 A ¢, CAM o IL-8 Il X 5 1%
BremMEIfEA %, Yatsunami 539 X CAM X in vivo T
B16-BLfilaomEFELXIH T rHRERD2HF R L
HREL TS, Nagai 5P ZRILC 4 BR~27=254
N 3T B B roxithro-mycin(RXM) 2 & b B M H M
W HL 60 Mk OB ZHH 35 Lk XTu 5. BeA B
13 CAM 33k/ MRl 3 5 B o BfilarE A
AhBELTWS. 2ok CAM OEE & EEME
AT BEABRE IR TWEY, SEORERE»S, CAM
FHEEEED Thl-Th2 v 7y t D5V 2A%2ED
D, EBERT 5 EKRHBERZERLLCV-5F
DHE I .

&

BRM & LTo CAM oF#HEORF D=8, C57 BL
/6 = v AD Lewis fifEMiaE TE#E < 7 <, BEEERE
CJEEEEET RS, ko HE SRR AR
7%, CAM O&FfEY 1 + # 4 v mRNA FHRICFET
¥&% RT-PCR B Li.

1) EEEE L IR L orEt

[EEIEEER X CAM £5, EREEHr1bL TV A
F 44 v mRNA ORBIZED bRk -7, EEE
FEE© CAM ##5 T IFN-v, IL-4, IL-12 p 40 ® mRNA
FBIET, IL-6 mRNA OFBE T4 bh, CAM (1%
BEXEOHRERIFILT, Th1+Th2 ¥ 7Ty bDAFV
AEELENOIERERZTEI RS LB LN,
2) U bRk & O AR

FPHEEEMOY A b a4 vRERE 2 5 HE,
[EE SRR C I hUERR 5 < IL-2, IL-4, IL-6, IL-12
p 40, IFN-y » mRNA FEIIFUERFER G OEE & H
BLCINTEBRETLTED, Thboy A baq
VOFBRIIEEREF I v EhTwsEE2zbRh

B
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fo. HIEEE COHEERBIRNE S OFE Y By 1
b #1 v mRNA U S COBRETATFIRLS I o023,
PUEE OB ERBREICH T 5 &L LT, BELE
BThHot.

Rz, FiEFE L CAM L& HH L& T, CAM &
BUEE YR OO AT 5 & CAM JE#r 5 & B L T
HFEEED Thl1+- Th2FRDAT v 2AEHEL NS D
Th15#E I3 5 IL-2, IL-12p 40, IFN-y ® mRNA
RUPABCHERL, BEREOERE5IL-60
mRNA OEBENFREIEF LT,

REMIZ R GRS RO L ROV 1 b a4 v OF
Baimbhich, RHER SR IRROERE L L T
B IL-2, IL-4 mRNA 0FH 2R L, IL-6 mRNA
DORENI VETL e, PFUBERESTcd CAM iz
YA b AV ORBFICEELRIET, ToFARKRS
BIIARFHIIC X » TR D EE 2 b,

HlEs b, CAM @ BRM fEROBERF & U<, HEEE
DHFA L HAVFy b7 — 7 BEELT, THEY S+
Yy FOATVRAERLENLHEESRYFEELELT
BEMER B BNz L e,

(EBARLOEFIE T AEARTREYXSBS
(1997 4 4 AHTD, £ 38 [@ A AMFR IS4 (1998 4
4 RREA), #39[E A AFREBEFELBE 999 F 4 A
T, %46 B A R{LFEREF SRS A998 4 6 A fidk
D, 58 38 [H] B A Ra (1997 4 11 A&, 22 39
] H AN 2484 (1998 45 11 A0, £ 35 [ H A%
RSP R4 (1997 48 10 A 50ED), 28 36 [0 H ABHREY:
£2HB£09984F 10 A %), 21 BEER/EEEES
(199947 B, "—3svHAa, 1FY) R)THRKLI.

Far¥z2behicy, HEE, EAKMEEBY LS
BRIIEFIAREE 2 NEI S EER R BRI, MEY#E
BESE _HFRICEE I HHBE2ET S & L bk,
HEEXB Y ¥ LB RS — S s
HLEFET. SOEHRORTIEOWTRIAEIEE S
BV lBEARBF S8 E, S5k —EMcEs 1L
T Ef, HAaMBHEGE 2 AREERE, MERH
FEOFEMCEHE L ET.)
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