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Abstract - The inhibitory effects of antibiotics and a cyclooxygenase(COX)-2 in-
hibitor on lung carcinogenesis in rats initiated with N-nitrosobis(2-hydroxypropyl)amine
(BHP) were investigated. Male Wistar rats were given tap water without BHP or tap
water containing 2000 ppm BHP with a basal diet for 12 weeks followed by the basal diet
or the diet containing test compounds for 8 weeks. Rats received basal diet or diets
containing 0.02 % clarithromycin (CAM), 0.015 % etodolac, 0.02 % CAM plus 0.015 %
etodolac, respectively. The incidences of lung lesions were not different but the numbers of
lesions including adenocarcinoma (AC), squamous cell carcinoma (SCC) and adenos-
quamous carcinoma (ASCC) decreased in rats given CAM, etodolac or CAM plus etodolac
as compared with those in rats given no drugs. In the lungs of rats which received the drugs,
the suppression of chronic inflammation in the alveolar spaces and walls was evident. The
labeling index of proliferating cell nuclear antigen (PCNA) decreased in alveplar hyper-
plasia (AH) in the lungs of rats which received CAM, etodolac and CAM plus etodolac;
however, 8-hydroxydeoxyguanosine (8-OHdG) generation studied by immunohistochemis-
try did not differ between the lungs of rats with or without the administration of drugs. The
results indicate that the suppression of chronic inflammation may inhibit the progression of
lung carcinogenesis by BHP in rats and possibly provide a chemotherapeutic strategy for
controlling advanced lung cancer. (EEiE. J. Nara Med. Ass. 51, 407~418, 2000)
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Experimental period (weeks)

etodolac in basal diet(powder) BHP: N-nitrosobis(2-hydroxypropyl)amine

mmm{” : Tap water and 0.015% etodolac in basal itpwder) 7 7

: 2000ppm BHP in tap water and basal diet(stock)

CAM: clarithromycin

Fig. 1. Experimental design
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Table 1. Body weight and food intake

No. of animals

Body weight(g)?

Food intake (g/day/rat)

Group - —
Initial Final Initial Final 12-20(W)
1 5 5 146.2+7.1 398.8+14.9 18.16
2 5 5 136.0+5.5 400.4+21.1 17.39
3 5 5 146.4+4.1 388.0£25.9 17.01
4 5 5 151.2+7.6 406.0£19.2 17.18
5 20 10 274.0£28.6 11.71
6 17 16 274.4+37.0 12.06
+
7 17 13 146.9£7.5 276.2+28.2 12.21
8 20 17 270.7%40.9 11.76

2Values are means=+SD.

Plate 1. Microscopic view of adenoma of the lung in a rat of group 5. H. E. stain X 20

Plate 2. Microscopic view of adenocarcinoma of the lung in a rat of group 5. H. E. stainX 20

Plate 3. Microscopic view of squamous cell carcinoma of the lung in a rat of group 5. H. E. stain X

20

Plate 4. Microscopic view of adenosquamous carcinoma of the lung in a rat of group 8. H. E. stain

X 20

Plate 5. Representative histological appearance of inflammatory reaction in alveolar hyperplasia of
the lung in a rat of group 5. H. E. stain X 50 )

Plate 6. Representative histological appearance of inflammatory reaction in alveolar hyperplasia of
the lung in a rat of group 8. H. E. stain X 50

Plate 7a. Representative histological appearance of 8-OHdG in alveolar hyperplasia of the lung in a
rat of group 5. Anti-8-OHdG antibody stain X 50

7b. Representative histological appearance of 8-OHdG in alveolar hyperplasia of the lung in a
rat of group 8. Anti-8-OHdG antibody stain x50

Plate 8a. Representative histological appearance of PCNA in alveolar hyperplasia of the lung in a
rat of group 5. Anti-PCNA antibody stain x50

8b. Representative histological appearance of PCNA in alveolar hyperplasia of the lung in a
rat of group 8. Anti-PCNA antibody stain x50
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Table 2. Total chemical intake

No. of animals

Drug intake

Group Daily intake by a rat (mg) Total intake by a rat (mg)
Initial Final CAM etodolac CAM etodolac
1 5 5 0 0 0 0
2 5 5 3.48 0 194.9 0
3 5 5 0 2.55 0 142.8
4 5 5 3.44 2.58 192.6 144.5
5 20 10 0 0 0 0
6 17 16 2.41 0 135.0 0
7 17 13 0 1.83 0 102.5
8 20 17 2.35 1.76 131.6 98.6

CAM : clarithromycin

Table 3. Incidence of lung lesions in rats given CAM and/or etodolac after BHP

Incidence of lung lesions per a rat (%)

Group Test compounds

AH AD AC SM SCC ASCC Total ca.
5 basal diet 100 70 60 0 20 0 70
6 CAM 100 50 37.5 0 12.5 0 50
7 etodolac 100 69.2 46.2 0 0 0 46.2
8 CAM +etodolac 100 52.9 17.6 11.8 0 11.8 29.2

CAM : clarithromycin BHP : N-nitrosobis (2-hydroxypropyl) amine AH : alveolar hyperplasia
AD ! adenoma AC : adenocarcinoma SM : squamous metaplasia SCC : squamous cell carcinoma
ASCC ' adenosquamous carcinoma Total ca. : total carcinoma including AC, SCC and ASCC

Table 4. Numbers of lung lesions in rats given CAM and/or etodolac after BHP

Number of lung lesions per a rat?

Group Test compounds

AH AD AC SM SCC ASCC Total ca.
5 basal diet 7.8+1.9 1.3+1.1 1.0£1.1 0 0.3+0.7 0 1.3£1.3
6 CAM 5.3+1.9 0.9%£0.8 0.4%0.5 0 0.14+0.3 0 0.5+0.5°
7 etodolac 7.3+1.8 0.8+0.6 0.6%+0.9 0 0 0 0.6+0.9°
8 CAM+etodolac 6.0+1.8 0.6%+0.7 0.2+0.4 0.1+0.3 0 0.1+0.3 0.3%0.5°

*Values are means+SD. BHP : N-nitrosobis (2-hydroxypropyl) amine CAM : clarithromycin
AH ! alveolar hyperplasia AD : adenoma AC : adenocarcinoma SM : squamous metaplasia
SCC : squamous cell carcinoma ASCC : adenosquamous carcinoma Total ca.: total carcinoma

including AC, SCC and ASCC

*P<0.5 against B-1
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Table 5. Histological analysis on inflammatory reactions in the lungs of rats given BHP or BHP followed by

CAM and/or etodolac

Inflammatory cell infiltration

Inflammatory change

Group Test compounds Lesion
Neutrophils Macrophages Lymphocytes Exudate Edema Congestion

5 basal diet Area of non lesions - + — — — =
AH +/+ +/++ + + + +/+
AD ++ ++ +/++ +H/++ A/t +
AC +4+ /At A+ ++ A/t 4+

6 CAM Area of non lesions - + - - - -
AH . + +/+ + +/+ +
AD + +/++ + + + +/+
AC +/++ ++ + + ++ +

7 etodolac Area of non lesions - + - — — -
AH +/+ + +/+ +/+ +/+ +
AD +/++  +/++ + + + +/+
AC +/++ ++ + +/++ ++ +

8 CAM+etodolac  Area of non lesions — + - - - —
AH + +/+ + - + —/%
AD +/+ + +/+ +/+ +/+ +
AC + +/++ +/+ + + +/+

—, absent ; *, few , +, mild ; ++, moderate ; +++, severe BHP : N-nitrosobis (2-hydronypropyl) amine CAM :
clarithromycin AH : alveolar hyperplasia AD : adenoma AC : adenocarcinoma

Table 6. PCNA labeling indices in the lungs of rats given CAM and/or etodolac after BHP

AH AD AC
Group
}i;oifs PCNA labeling E;Oifs PCNA labeling g;o‘r’fs PCNA labeling
. index (%)? . index (%)? . index (%)?

examined examined examined
5 20 48.54+6.79 13 60.68+4.06 10 87.30%6.59
6 10 39.51+4.94° 11 59.20+2.33 6 88.03+1.21
7 10 37.83+8.94° 10 58.08+4.12 8 88.14+3.73
8 10 31.41+6.12% 11 59.14+£4.24 3 89.03%0.76

PCNA : proliferating cell nuclear antigen BHP : N-nitrosobis (2-hydroxypropyl) amine CAM : clar-

ithromycin AH : alveolar hyperplasia AD : adenoma AC : adenocarcinoma
4P<0.05 against B-2 and B-3

SD. °®P<(.01 against B-1 °P<0.001 against B-1

2Values are means+
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