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1) ERRHIRRE

RIS ERERL B RBEL ZA SHPOHEHET
T2 %ol HMiBEE 5B THS (Tablel),
EXERIT TR, BH3H, T2 TH oo Mk
RIIBRAE 3B, MELEB2RCHREBIZIH 261, 445

3#|TdHo7:c ¥72, performance status (P.S.) {31
H3F, 241, 3MN1BITHo7:, BHBE+TE1
Y7+—LbFarter 2%/ % CAM 200mg ¥ 1
A2mEiEs L, 56, &5 1A%, 3H»HKICKH
MR & D ~2%) iR % 17V, Ficol-Paque research
grade® (Pharmacia Biotech, USA) % A\ /-l E&L
T YA EK % 58 L phosphate buffered saline without
Ca or Mg [PBS (-)]iZ T % & #. TRIzol® (GIBCO
BRL,USA) # H\W /- AGPCHIZ TR M B BEEKD
total RNA # Hig L, reverse transcriptase-assisted
polymerase chain reaction (RT-PCR) %1727z, /b
Ml BEHEF THO RT-PCR Cir & h EeR&tE% &5
72®HIZPCR cycle# 25m& L, $65Nn7-PCREW%
1.5% agarose gel {2 TEXikE#%, nylon membrane
(Hybond N*®, Amersham, Germany) ! #5 L, glyc-
erol-3-phosphate dehydrogenase (G 3 PDH), inter-
leukin 10 (IL-10), interleukin 12(IL-12), interferon
gamma (IFN-y) (28R % digoxygenin labeled probe
2T southern blot hybridization %47\, nitro blue

Table 1. Patient characteristics
Case no. Age Sex Histology Stage P.S.
1 60 F Ad v 1
2 73 F Ad v 1
3 78 M Sq Ma 2
4 79 M Sq v 3
5 84 M Ad Ib 1

Ad: Adenocarcinoma, Sq: Squamous cell carcinoma
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tetrazolium chloride/5—bromo—4—chlolo—3—indolyl
phosphate (NBT/BCIP) |2 THBKIG%EIf-7. Fh
ZFh %% densitometer |2 TllE L, HiE % KH
ftL, G3PDH #IZTHIEL, % cytokine mRNA %
HEL L7,
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YT HCCEBR RS U, MEHME7 0%
H CAM 3 5-BE L7z b ox R 5 Mank e L, M
B 14 H 25 CAM /- [ila L 7 8 % 0% 55
mHEEE L, TN CAM JEd G L i L 72 (Table
2)o CAM H- Wz 5-BaGHH I G-I 7 Hi£Tdh 5 M
et 14 H %12, CAM #%MI85-Haa i 3% 5 Wan 7 H
% Td HIEHENE 21 H RIS~ R 250 S &,
a2 $RECL Ui AL @ total RNA % AGPC 12Tk
L7z, H.BE L 7z total RNA % RT-PCR i (2 T inter-
leukin 6 (IL-6), 1L-10, IL-12 mRNA %##{i L, den-
sitometer THIE L72H D% f—actin (2 CTHEHEIE, &
b L7:, Fowstr L) IEMICT 5720 IFN-y 12
2Tt northern blot hybridization % v CilllE
L7zo HiidHEE L7 total RNA 10 ug % Biodot®
(Biorad, USA) % Jll\»T dot blotting # nylon mem-
brane (Hybond N'®, Amersham, Germany) (Zf7-
7zo IFN-y mRNA |2 5§ # 1Y 7 digoxygenin labeled
probe % Hj\» T hybridization % {7\, NBT/BCIP i
BRI % AT o 720 W HEIZ total RNA 5ug % dot
blotting % 17 \», f-actin mRNA % # B L 7=
densitometer % JIJ\» T f—actin, IFN-y O 7t % il

ney ® U BEIZ T - 72,
I #& 2

1) BRRRGET

PR AL 1 R0 MU AR L ASHEAT T & 7 2 o 72 B/
Raitig & © CAM $%-5-1ii 4 O A M HALER H cytokine
mRNA OZFIZ D> W TREF O R % Fig. 1ITR T,
IL-10 mRNA 3 CAM & 5-HG 1 H#& -3 Ak &
HIC CAM ¥ 5-RiiC b L CTHIHl Tz, I1-12
mRNA I3 CAM #:5-B4% 1 A H #1348 55 & (2T kR
DRBHTED SN T W74 CAM % 5- 3 2 H #1213 5
RS U CHEGR L T v 720 IFN-y mRNA b [ Kk (2
CAM #5546 1 2 H #2138 581 & (T2 EE D I A
HHNTW25S CAM 5 3 » B #1213 5-ai 12 b L
THHML T, RO L TH IL-10 mRNA X
£ 51 2 H##CAH ZICEfl S, IL-12 mRNA ( CAM
512 H%ICAHBEICHE L, IFN-y mRNA i CAM
53 hHBICABEIIH®RL Tz (Fig. 2).

2)  FERENIRRGET

ML H @ T1L-6 mRNA (& 7345 B #AEE <1 CAM
512 CAM FE G- BRI bl L CHiRl S - h, %
BH G CIAEAIRD SN L0 - 72 (Fig. 3). IL-
10 mRNA (3 78 5-BA 4G BF 12 CAM #55-1% 12 CAM 3E
BRI HE U Tl S, BES AR 14 Hi%2 5 CAM
HBE L 7R b FARICHH S 7 (Fig. 4). IL-12
mRNA (3% 5- P46 8 13 CAM % 5-# (2 CAM JE#%
HEICR LTRSS, BURGHRGHTEIAE
ZIIFAO SN h o7z (Fig. 5)o IFN-y mRNA (35
PR T H#ED S CAM# Y L 728 Tk CAM#5-# 12
IFN- y mRNA OR300 Stz 72, #HE%S5-H
BHTOLAEETROON o720 DDIFN-y

{ftL, IFN-y mRNA % f-actin mRNA THIKHiIE - mRNA DGR IAAFED b7z (p=0.0686) (Fig. 6),
EwibL7z, &ed, ZNZENoOfEoKIZIE Manwhit-
Table 2.  Protocol for clarithromycin treatment in mice lung cancer models
day
0 7 14 21
t Treated with clarithromycin (started 7 days after tumor inoculation)

Tumor inoculation

t t

Treated with clarithromycin (started 14 days after tumor inoculation)

* 1 :sacrificed (n=5)
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Fig.1. Changes in cytokine mRNA of PBMC before and after clarithromycin treatment (Southern
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Fig.2. Changes in cytokine mRNA levels of patients receiving clarithromycin

treatment.
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Fig. 3. Changes in IL-6 mRNA levels in mice spleen cells (RT-PCR).
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Fig. 4. Changes in IL-10 mRNA levels in mice spleen cells (RT-PCR).
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Fig.5. Changes in IL-12 mRNA levels in mice spleen cells (RT-PCR).
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Fig. 6. Changes in IFN- » mRNA levels in mice spleen cells (Northern blot

hybridization).
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Clarithromycin regulates cytokine mRNA in non—small cell lung cancer
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Clarithromycin (CAM), a fourteen-membered macrolide, has some effects as a biological response

modifier in addition to its antibiotic effects. Long—term CAM treatment improves the prognosis and quality
of life of patients with inoperable non-small cell lung cancer. In the present study, we evaluated the
expression of cytokine mRNA in peripheral blood mononuclear cells taken from these patients treated with
CAM and in spleen cells from an experimental mouse model. The mice were inoculated subcutaneously
with Lewis lung cancer cells and treated with or without CAM. Two weeks after the inoculation, the mice
were sacrificed and the spleen cells were examined. The expression of both IL-12 and IFN- y mRNA were
increased in humans after CAM treatment (1-3 months). On the contrary, the expression of IL-10 mRNA
decreased. As in the human study, the expression of both IL-12 and IFN- y mRNA increased in mice, while
the expression of both IL-6 and IL-10 mRNA decreased. These results suggest that CAM treatment
regulates the Th 1/Th 2 balance (stimulation of Th 1 type response and suppression of Th 2 type response)
in both cancer—bearing patients and an experimental animal model.





