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Abstract . Effects of bovine lactoferrin (bLF) on lung and esophageal carcinogenesis
by N-nitrosobis(2-hydroxypropylamine (BHP) were studied in rats. Male Wistar rats
received 2000 ppm BHP in drinking water for 12 weeks, followed by 0.5 % or 2 % bLF for
8 weeks or the same doses of bLF for the entire experimental period of 20 weeks. Lung and
esophageal lesions were histopathologically analyzed. No toxic signs including growth
retardation and decreased amount of food intake of bLF were observed. The diet containing
0.5 % bLF given after BHP inhibited lung adenoma development and the diets containing
0.5 or 2 % bLF given with BHP for 12 weeks followed by without BHP for 8 weeks reduced
the numbers of alveolar hyperplasias and of lung lesions including alveolar hyperplasia,
The
diets containing two doses of bLF did not affect esophagial carcinogenesis. No promoting
effects of bLF on lung and esophagial carcinogenesis by BHP in rats were observed.

squamous metaplasia, adenoma, adenocarcinoma and adenosquamous carcinoma.

These results suggest that bLF is a possible candidate as a chemopreventive agent for

lung carcinogenesis. (FE3E. J. Nara Med. Ass. 50, 366~374, 1999)

Key words : bovine lactoferrin (bLF), N-nitrosobis(2-hydroxypropyl)amine (BHP), rats,
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Table 1. Experimental design

Group BHP Test compound  Test compound

0-12W) (0-12W) (12-20W)
1 (CD) Basal diet Basal diet
2 (- 2% bLF 2% bLF
3 +) Basal diet Basal diet
4 +) Basal diet 0.5% bLF
5 -+ Basal diet 2% bLF
6 + 0.5% bLF 0.5% bLF
7 (CP) 2% bLF 2% bLF

bLF : bovine lactoferrin
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Table 2. Body weight, food intake, BHP intake and lung weight in Wistar male rats treated with BHP and/

or bLF
G No. of animals Body weight (g) Food intake BHP intake Lung weight
rou . .

Initial Terminal Initial Terminal (g/animal/day) (ml/animal/day)  Absolute (g)  Relative®
1 12 12 166 408 17.2 0 2.01 0.49
2 12 12 165 409 17.1 0 2.08 0.51
3 15 12 165 254** 10.8** 18.8 2.24* 0.88**
4 12 9 165 263** 11.0** 18.8 2.13 0.82**
5 12 9 165 265** 10.6** 18.8 2.22 0.87**
6 12 9 164 251** 10.8** 18.8 2.29 0.95**
7 12 10 166 287** 11.5%* 18.9 2.26% 0.81**

a) : Lung weight/body weight at autopsy X100
* : Significantly different from the control (group 1), p<0.05 (Student’s #-test).
** . Significantly different from the control (group 1), p<0.01 (Student’s ¢-test).
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Fig. 1. Body weight in Wistar male rats treated with BHP and/or bLF.
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Fig. 2. Food intake in Wistar male rats treated with BHP and/or bLF.
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Table 3. Numbers of esophageal nodules counted macroscopically in rats treated with BHP and/or bLF

Effective Diameter (mm)® Total No. of tumor
Group .
No. 1 2 3 4 5 6 7 (>1 mm)/animal
1 12 0 0 0 0 0 0 0 0
2 12 0 0 0 0 0 0 0 0
3 12 1.8 4.0 2.8 2.5 0.7 0.4 0.5 10.9
+1.1 *1.4 +1.8 +1.3 +0.5 +0.5 +0.7 +2.7
4 9 2.0 1.8** 1.8 1.4* 1.0 0.4 0.1 6.6%*
+1.5 +1.5 0.8 +1.0 +0.7 +0.5 +0.3 +2.1
5 9 4.3* 2.9 2.6 1.8 0.9 0.7 0 8.8
+3.0 +2.2 +1.7 +1.6 +0.8 +0.7 +3.3
6 9 2.2 2.9 2.8 1.1* 0.9 0.1 0.4 8.2*
+2.2 +2.0 +1.9 +1.1 +0.9 +0.3 +0.5 +2.4
7 10 3.2% 2.6 2.1 2.0 1.2 0.5 0.3 8.7
+2.0 +2.3 +1.7 +1.5 +1.2 +0.5 +0.7 +3.3
a) : Data represent mean value + SD.
* : Significantly different from the BHP control (group 3), p<0.05 (Student’s -test).
**: Significantly different from the BHP control (group 3), p<0.01 (Student’s ¢-test).
Table 4. Incidences of Lung lesions in rats treated with BHP and/or bLF
G No. of animals Incidence of lung lesions (%)
Y% examined HP SM A AC ASC scc Total
1 12 0 0 0 0 0 0 0
2 12 0 0 0 0 0 0 0
3 11 11 (100D 0 7 (55) 2 a® 2 (a® 0 11 (1000
4 9 9 (100) 0 1 an* 2 22 13an 0 9 (100
5 8 8 (100) 13a3 4 (500 1303 133 0 8 (100)
6 9 9 (100) 0 333 0 0 0 9 (100)
7 10 10 (100D 1.3am 5 (50) 3 30 1.aon 1310 10 (100D

HP: Hyperplasia, SM : Squamous metaplasia, A : Adenoma, AC: Adenocarcinoma, ASC: Adenosquamous car-
cinoma, SCC: Squamous cell carcinoma
* : Significantly different from the BHP control (group 3), p<0.05 (Fisher’s exact test).

Table 5. The numbers of lung lesions in rats treated with BHP and/or bLF

G No. of animals Numbers of lung lesions®
roup .
examined HP SM A AC ASC ScC Total

1 12 0 0 0 0 0 0 0
2 12 0 0 0 0 0 0 0
3 11 8.9+3.8 0 0.94+0.8 0.3+£0.7 0.2+0.4 0 10.3+4.3
4 6.1£2.0 0 0.2+0.7 0.2+£0.4 0.1+0.3 0 6.7t2.2*%
5 8 4.9%+2.4* 0.1£0.4 0.60.7 0.1+0.4 0.1+0.4 0 5.943.3*
6 9 5.3+3.0*% 0 0.3+0.5 0 0 0 5.7£3.1*
7 10 5.8£2.9* 0.1£0.3 0.5+0.5 0.4+0.7 0.1£0.3 0.1+0.3 7.0£2.9

HP: Hyperplasia, SM : Squamous metaplasia, A : Adenoma, AC: Adenocarcinoma, ASC: Adenosquamous car-
cinoma, SCC : Squamous cell carcinoma

a) : Data represent mean value+SD.

* : Significantly different from the BHP control (group 3), p<0.05 (Student’s ¢-test).
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Fig. 3-1. Macroscopic view of the esophagus in a rat Fig. 3-2. Microscopic view of alveolar hyperplasia of
from group 3. Multiple nodules in various the lung in a rat from group 4. H&E stain
sizes on mucosal surface. X 40.

Fig. 3-3. Microscopic view of adenoma of the lung in Fig. 3-4. Microscopic view of adenocarcinoma of the
a rat from group 3. H&E stain X 40. lung in a rat from group 3. H&E stain X 40.

Fig. 3-5. Microscopic view of squamous cell hyper- Fig. 3-6. Microscopic view of squamous cell car-
plasia of the esophagus in a rat from group cinoma of the esophagus in a rat from
4. H&E stain X 40. group 7. H&E stain X 40.
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Table 6. Incidences of esophageal lesions in rats treated with BHP and/or bLF

Incidences of esophageal lesions(%)

Group No. of animals examined

Hyperplasia  Papilloma Squamous cell carcinoma Total
1 12 0 0 0 0
2 12 0 0 0 0
3 12 38 (92) 54 (100D 0 92 (100)
4 9 31 (1000 35 (100D 11D 67 (100D
5 9 32 (100) 37 (1000 0 69 (100D
6 9 25 (100D 35 (100D 0 60 (100D
7 10 24 (100D 41 (1000 1C10 66 (100D

Table 7. The numbers of esophageal lesions in rats treated with BHP and/or bLF

Numbers of esophageal lesions®

Group No. of animals examined

Hyperplasia  Papilloma Squamous cell carcinoma Total

1 12 0 0 0 0

2 12 0 0 0 0

3 12 3.2£1.6 4.5+1.6 0 7.7£2.5
4 9 3.4+1.7 3.9t1.2 0.1£0.3 7.4+1.6
5 9 3.6+1.5 4.1+£1.8 0 7.7£1.6
6 9 2.8%1.3 3.9£1.5 0 6.7£2.0
7 10 2.4+1.1 4.1+2.1 0.1£0.3 6.6+2.8

a) : Data represent mean value+SD.
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