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Abstract : Clarithromycin (CAM), a 14-membered macrolide, has some effects as a
biological response modifier in addition to its antibiotic effects. Long-term CAM treatment
has been shown to improve the prognosis of patients with unresectable non-small cell lung
cancer, including their quality of life. In the present study, I examined the suppression of
Lewis lung carcinoma (LLC) cell proliferation, expression of mRNAs for integrin and TGF
-3 in LLC cells, suppression of lung metastasis and cytokine mRNA in spleen cells of mice
lung cancer model by CAM. Proliferation of LLC cells and the expression of mRNAs for
integrin (a 4, a 6, 8 1) and TGF- were suppressed by CAM, CAM decreased the number
of lung metastasis nodules in LLC-bearing mice. The expression of mRNAs for IL-12 and
IFN-v in spleen cells was increased after CAM treatment. On the contrary, the expression
of mRNAs for IL-6 and IL-10 was decreased.

Furthermore I determined the in-vivo effect of CAM on metastasis in unresectable non
-small cell lung cancer patients, and cytokine mRNA expression in peripheral blood
mononuclear cells from patients. Incidence of lung cancer metastasis was lower in CAM-
treated patients than in untreated ones. The expression of both IL-12 and IFN-y mRNAs
was increased by CAM, while the expression of both IL-6 and IL-10 mRNAs was decreased.

These results suggest that CAM exhibits directly and indirectly antineoplastic activity
and that CAM treatment is cosidered a promising candidate for tumor dormancy therapy.
(£EEEE. J. Nara Med. Ass. 50, 304~320, 2000)
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BERERRICEE R [20 mM Tris-HCI(pH 8.4), 50 mM
KCl, 2.5mM MgCl,, 10mM DTT], % 1mM o®
dATP, dCTP, dGTP, dTTP, 0.25ug/ ul oligo
(dT) 151 primer (GIBCO BRL, USA), 10 {7 ribonu-
clease inhibitor GREERS), 50 BEAZ reverse transcriptase
(GIBCO BRL, USA)KEAL, 43CHN L oRiET
cDNA ©Z#: Liz. #® cDNA % PCR #&#&¥% [10 mM
Tris-HCl (pH 8.4), 25mM KCl, 2.5mM MgCl,],
£ 2.5mM @ dATP, dCTP, dGTP, dTTP, 0.25 ¥f{r
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grin a4, av, a6, Bl, B3, TGF-8 mRNA : X'
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blot hybridization ¥ CHIE L #z. JFERVEEEE L 7= total
RNA 10 ug % Biodot ® (Biorad, USA) T nylon mem-
brane (Hybond N*® | Amersham, Germany)iZ dot
blotting L, IFN-y mRNA =4 £/ 7 digoxygenin
labeled probe T hybridization ¥ Z s\, FEXIGE
nitroblue tetrazolium chloride/5-bromo-4-chlolo-3-
indolyl phosphate (NBT/BCIP)% FH\ 7. Bk
internal control & L T® B-actin mRNA ##&H L.

CCD camera analyzer T S-actin, IFN-y mRNA DO
rEE/L, IFN-y mRNA 0 g-actin mRNA i
S4B HRERD . o< v AMiE IFN-y % enzyme
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gamma ELISA ® | ENDOGEN, USA)CHIE L. 7
¥, IL-121%35kdop35 & 40kdDpdd & D 22D
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2 BROWER A Tl subunit OFKE CEYIEM 2R TH,
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Uil o YA sedk M ilifafiE EE < 6 » A LI LAk
THETEETH - 12 55 41T, CAM #5413 42 4, B
3641, %64l FH69.35% MBRIILE LA, B
Sk e 25 B, KHIRERE 2 BICH - 7. CAM JERE-4I
136, B 126, &tk 16, FH63.7 5%, MERE
5 7 B, RFLBE 6 Bl Th 7. CAM B 5-8-FE#
BRI IR » SEH « 5% Z « Performance status (P.
S) - ABRFROFEREDO AR EREIRD b
7=(Table 2).
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Table 1. PCR primers used in mouse study and PCR product size

PCR products

Sequence (bp)

wl sense 5- TCCAAAAATCCCCTATCCTCTC 660
antisense 5- AAGCCATCCTGCTGCAAAC
sense 5- GTTGGGAGATTAGACAGAGGA

av antisense 5- CAAAACAGCCAGTAGCAACAA 288

26 sense 5- AAATACCAGACTCTCAACTGCA 517
antisense 5- TGAAACTGTAGGTCCATACTGG

81 sense 5- TGTTCATGCCAGAGCCTTCA 452
antisense 5- CCTCATACTTCGGATTGACC

83 sense 5- GGGGACTGCCTGTGTGACTC 521
antisense 5- CTTTTCGGTCGTGGATGGTG

TGF- sense 5- TGGACCGCAACAACGCCATCTATGAGAAAACC 525
antisense 5~ TGGAGCTGAAGCAATAGTTGGTATCCAGGGCT

IL-6 sense 5- ACTGATGCTGGTGACAACCACG 911
antisense 5- GTTTTCTGCAAGTGCATCATCG

IL-10 sense 5~ CTCTTACTGACTGGCATGAGGATC 475
antisense 5- CTATGCAGTTGATGAAGATGTCAAATT

IL-12 sense 5- AACTGGCGTTGGAAGCACGG 368
antisense 5- GAACACATGCCCACTTGCTG

f-actin sense 5~ CTGAAGTACCCCATTGAACATGGC 514
antisense 5~ CAGAGCAGTAATCTCCTTCTGCAT

Table 2. Characteristics of non-small cell lung cancer patients

Factors CAM (n=42) Non-CAM (n=13)
Gender (M/F) 36/6 12/1
Mean age (year) 69.3 63.7
Histology (Ad/Sq/La) 15/25/2 7/6/0
P. S. (0/1/2/3) 6/19/9/8 2/9/2/0
Basic treatment (CT/CT+R/R/NT) 5/23/10/4 1/8/4/0

CT : chemotherapy, R : radiation, NT : no therapy
Ad : adenocarcinoma, Sq : squamous cell carcinoma, La :
P. S. : performance status

large cell carcinoma
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Table 3. Schedule of CAM treatment

Admission 0

|

I

6 (month)
|

Non-CAM

[Assessment tests]

Ga scintigram
Bone scintigram
Abdominal echogram
Brain CT
Chest CT

[Assessment tests]

Ga scintigram
Bone scintigram
Abdominal echogram
Brain CT
Chest CT

Table 4. Patient characteristics

Case No. Age Gender Histology Stage cherrii;l:::rapy Response
1 56 M Sq i MVP+RT PR
2 62 M Sq I MVP+RT NC
3 74 M Sq I MVP+RT PR
4 75 F Sq m MVP+RT PR
5 67 M Sq I MVP+RT PR
6 78 M Ad i MVP+RT PD
7 70 M Sq I CBDCA+VP—16 PR
8 76 M Sq I RT NC
9 33 M Sq v MVP+RT PR

10 64 M Sq v MVP+RT NC
11 55 F Sq v MVP PR
12 52 M Ad v MVP NC
13 80 F Ad i RT NC

G3PDH

IL-10

IL-12

IFN-y

Ad : Adenocarcinoma, Sq : Squamous cell carcinoma
MVP : MMC+VDS+CDDP, RT : radiation therapy
PR . partial response, NC : no change, PD : progressive disease

Table 5. PCR primers used in clinical study and PCR product size

sense
antisense

sense
antisense

sense
antisense

sense
antisense

PCR products size

sequence
a (bp)

5-TGAAGGTCGGAGTCAACGGATTTGGT-3

5'-CATGTGGGCCATGAGGTCCACCAC-3

983bp

5-AAGGATCCATGCACAGCTCAGCACTGC-3

5'-CGACTGGGTCGGGGAACTCTTAAGA-3

204bp

5-GGACCAGAGCAGTGAGGTCTT-3

5-CTCCTTGTTGTCCCCTCTGA-3

373bp

5-ATGAAATATACAAGTTATATCTTGGCTTT-3

5'-GATGCTCTTGGACCTCGAAACAGCAT-¥

416bp






