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Abstract :  Effects of N-(4-hydroxyphenyDretinamide (4-HPR), a synthetic retinoid,

on pancreatic duct and intra-hepatic bile duct carcinogenesis were investigated using a
rapid production of pancreatic duct carcinomas in hamsters and the following results were
obtained.

1.

No toxic signs including growth retardation and loss of pancreas and liver weights of
4-HPR were observed.

. As pancreatic ductal lesions, duct epitherial hyperplasia, atypical hyperplasia and

. The diet containing 0.0015 % 4-HPR reduced the numbers of atypical hyperplasia,

2

adenocarcinoma were histologically observed.
3

adenocarcinoma and total ductal lesions.
4

. The diet containing 0.01 % and 0.04 % 4-HPR increased the incidence and number of

intra-hepatic bile duct carcinoma.

These results indicate that 4-HPR possesses diverse actions inhibiting pancreatic duct
carcinogenesis in low doses, and enhancing intra-hepatic bile duct carcinogenesis in high
doses. (FEiE. J. Nara Med. Ass. 50, 375~385, 1999)
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Molecular formula : C,gH43NO, _

Molecular weight

:391.6

Fig. 1. Chemical structure of N-(4-hydroxyphenyl)retinamide

(4-HPR).
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Group 5 : 0.04% 4-HPR.

Fig. 2. Experimental design.
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Table 1. Number of animals, body weight and organ weight for BOP treated hamsters fed basal diet or basal diet supplemented with 4-HPR

Liver (%)

Relative Organ Weight

Pancreas (%)

Absolute Organ Weight
Liver (g)

Pancreas (g)

Body Weight (g)
Final

Initial

Effective No.
of Animals

Initial No.
of Animals

and Dose

Compound

Group

7.0+1.6

0.58+0.27
0.49+0.22
0.51£0.29
0.57+0.19
0.61+0.36

13.0+2.9

1.07+0.48
0.95+0.43
0.96+0.50
1.03+0.32
1.08+0.74

186.5+14.9
194.94+13.8
190.5+£20.7
184.6+14.3
174.1+21.4

113.2£6.0

20
20

Basal Diet
0.0015% 4-HPR

6.2+£1.0

12.0+1.8
13.1+2.9
16.2+5.5
14.0+3.2

113.8+5.8

6.9+1.5

114.0+£6.8

20
20

20

0.004% 4-HPR

8.8+3.0

112.9£7.5

17
15

0.01% 4-HPR

8.1+2.1

113.1£6.2

0.04% 4-HPR

Values are indicated as mean=standard deviation.

The relative organ weight was calculated as the percent of body weight.
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Fig. 3. Growth curves for BOP treated hamsters fed basal diet or
basal diet supplemented with 4-HPR. Shaded columns indi-
cate the augmentation pressure period.

Table 2. Food consumption for BOP treated hamsters fed basal dief or basal diet supplemented with 4-HPR

Compound Average Body Weight Average Average 4-HPR Consumption
Group in Experiment Period  Food Consumption 4-HPR Consumption Converted to Human
and Dose
(@ per Day (g) per Day (mg) Dose per Day (mg)
1 Basal Diet 168.4 9.35 — —
2 0.0015% 4-HPR 174.6 10.03 0.15 51.74
3 0.004% 4-HPR 172.7 10.04 0.40 139.58
4 0.01% 4-HPR 167.0 9.42 0.94 338.42
5 0.04% 4-HPR 161.2 9.41 3.76 1400.65

Human body weight was hypothesized as 60 kg.
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Fig. 4. Photomicrographs of pancreatic and hepatic lesions in hamsters induced by BOP. H:
hyperplasia of pancreatic duct epithelium. A : atypical hyperplasia of pancreatic duct
epithelium. C: intraductal carcinoma of pancreas. IC: invasive carcinoma of pan-
creas. ICC: intra-hepatic cholangiocarcinoma.
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Table 3. Inidence and mean number of pancreatic lesions for BOP treated hamsters fed basal diet or basal diet supplemented with 4-HPR
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24.4%5.1

4.9%2.4

4.8+2.6

14.6+4.3
11.2+4.8

17 (1000
15 (93.8)
19 (100
17 (100>
15 (100)

16 (94.1D
16 (100D
19 (100)
17 (100D
14 (93.3)

17 (1000
16 (100D
19 (1000
17 (100)

17
16
19
17

Basal Diet
0.0015% 4-HPR

16.9+5.5%*
22.7£5.7
23.4%5.9
24.1£5.5

3.1*+1.6*
4.3+2.2

2.6x1.6*

2
3

4.3+2.2

14.2+3.9

0.004% 4-HPR

2.4
3.2x1.5

5.0

1.9

4.3+
5.3£3.2

14.1+4.5
15.5+3.5

0.01% 4-HPR
0.04% 4-HPR

15 (1000

15

Values are indicated as mean=*standard deviation.
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Significantly different from basal diet group at P<0.05 (*), P<0.01 (**) by Dunnett’s t-test.
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Table 4. BrdU labeling indices (%) for BOP treated hamsters fed basal diet or basal diet supplement-

ed with 4-HPR
Compound Pancreas Intra-hepatic
Group - - - . .
and Dose Hyperplasia Atypical Hyperplasia Carcmomg Cholangiocarcinoma
1 Basal Diet 1.6£0.7 2.7+0.8 4.6+1.8 4.7+1.0
2 0.0015% 4-HPR 1.5+0.9 2.6+0.6 4.3%£2.9 5.0%£0.8
3 0.004% 4-HPR 1.4+1.0 2.7+£0.5 4.0x£1.7 5.4%0.7
4 0.01% 4-HPR 1.2+0.7 2.8x1.1 4.3£2.0 5.6%£0.5
5 0.04% 4-HPR 1.3+0.5 2.9+0.9 4.6+1.3 5.4+0.4

Values are indicated as mean+tstandard deviation.

Table 5. Incidence and mean number of intra-hepatic cholangiocarcinomas
(ICC) for BOP treated hamsters fed basal diet or basal diet sup-

plemented with 4-HPR

Group Compound Effectve No. Incidence of Number of ICC
and Dose of Animals 1CC (%) per Animal
1 Basal Diet 17 7 (41.2) 0.4+0.5
2 0.0015% 4-HPR 16 8 (50.0) 0.8£0.9
3 0.004% 4-HPR 19 13 (68.4) 1.1+1.1
4 0.01% 4-HPR 17 14 (82.4)% 2.1%£1.6**
5 0.04% 4-HPR 15 14 (93.3)# 2.3+1.2%*

Values are indicated as mean=standard deviation.
Liver was observed grossly, and nodules over 1 cm in diameter were counted as ICC.
Significantly different from basal diet group at P<0.05 (¥, P<0.01 (#¥) by Chi

—-square test.

Significantly different from basal diet group at P<0.01 (**) by Dunnett’s t-test.
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