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Abstract: Effects of tranexamic acid (TA), a plasminogen activator inhibitor, and
phenyl N -fert-butylnitrone (PBN), an inducible nitric oxide synthase (NOS) inhibitor, on
pancreatic duct carcinogenesis were investigated using a rapid production model for
pancreatic duct carcinoma in hamsters, and the following results were obtained.

1. No toxic signs including growth retardation or loss of pancreatic weights were obser-
ved in hamsters treated with BOP followed by TA or PBN.

2. As pancreatic duct lesions, duct epithelial hyperplasia, atypical hyperplasia and
adenocarcinoma were histologically observed in all of the experimental groups.

3. The diet containing 0.19% TA reduced both the incidence and number of adenocar-
cinomas.

4. The drinking water containing 0.05% PBN did not affect any of the pancreatic lesions
with statistically significant differences.

5. TA or PBN did not affect the PCNA labeling indices of pancreatic ductal lesions.

6. TA reduced inflammatory reactions in the surrounding tissue of pancreatic ductal
lesions, but PBN did not have an effect.

These results indicate that TA possesses inhibitory effects on the development of
pancreatic duct carcinomas, while PBN did not clearly show such effects.
(FEEE. J. Nara Med. Ass. 51, 436~445, 2000)

Key words: hamster, pancreas, phenyl N -fer¢-butylnitrone (PBN), tranexamic acid (TA),
chemoprevention
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Fig. 1. Chemical structures of tranexamic acid and PBN
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Fig. 2. Experimental protocol
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Table 1. Numbers of animals, body and organ weights of hamsters given BOP followed by PBN or tranexamic

acid
Effective No.  Body weight(g) Absolute organ weight Relative organ weight
Group Treatment . N — : ; -
of animals Initial Final Pancreas(g) Liver(g) Pancreas(%) Liver(%)
1 Non treatment 17 95+12 167+13 1.17+0.37 8.98+1.72 0.69%+0.22 5.34*1.14
2 0.05% PBN 12 94+6 161+15 1.09+£0.23 10.6%+3.73 0.65%+0.11 6.52£2.85
3 0.1% tranexamic acid 18 95+6 16412 1.1940.29 9.49+2.18 0.73%£0.18 5.84+1.49
* . Based on histopathological examination.
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 of body weight of hamsters given BOP followed by PBN or tranexamic

acid
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Table 2. Food consumption and water intake of hamsters given BOP followed by PBN or tranexamic acid
Average Average Total Average
Group Treatment food consumption water intake chemical intake  chemical consumption
per day(g) per day(mL) (mg/animal) per day(mg)
1 Non treatment 9.5 13 0 0.0
2 0.05% PBN 8.6 12 198 6.0
3 0.1% tranexamic acid 9.4 13 310 9.4

Table 3. Incidence and mean number of pancreatic duct lesions of hamsters given BOP followed by PBN or
tranexamic acid

Effective N Incidence of Pancreatic Duct Lesions
Gop Treatment ective No.

Mean Number of Pancreatic Duct Lesions
of Animals Hyperplasia Atypical

. . Atypical .
Hyperplasia Carcinoma  Total Hyperplasia Hyperplasia Carcinoma
1 Non treatment 17 17(100%) 16(94%) 1059%)  17(100%) 8.29+2.91 2.52+1.84 0.88+0.78
2 0.05% PBN 12 12(100%) 11092%) 4(33%)  12(100%) 10.83%5.70 3.00+2.41 0.41+0.66
3 0.1% tranexamic acid 18

18(100%)  16(89%) 4229%)*
* . Significantly different from control group at P<0.05 by Chi-square test.

18(100%) 9.00+4.45 2.22+1.43 0.27+0.57°
¥ . Significantly different from control group at P<0.05 by Dunnett’s t-test.

Fig. 4. Representative histologic features of pancreatic ductal lesions of hamsters given BOP fol-

lowed by tranexamic acid. A : hyperplasia of pancreatic duct epithelium, B : atypical hyper-
plasia of pancreatic duct epithelium, C: pancreatic adenocarcinoma. H.E. stain X 25
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Table 4. PCNA labeling indices in the pancreas of hamsters given BOP followed by PBN or
tranexamic acid

PCNA Iabeling index (%)

Group Treatment - - -
Hyperplasia Atypical Hyperplasia Carcinoma
1 Non treatment 5.73+1.76 17.20+7.32 42.51+23.93
2 0.05% PBN 4.09+2.52 15.89+6.43 42.724+20.39
3 0.1% tranexamic acid 6.39+2.51 . 21.08+9.30 46.49+15.89

Table 5. Histopathological findings of inflammatory reactions in the pancreas of hamsters given BOP followed
by PBN or tranexamic acid

Inflammatory

Group Treatment Lesion cells Fibrosis Lipomatosis Edema  Congestion
1 Non treatment Non-ductal lesion - - -~ — _
Ductal lesion® ++~+++ —~++ - +~++ t~++
Non-ductal lesion - - —~ — _
0,
2 0.05% FBN Ductal lesion” ++~+++ —~++ - +~++ t~t+
.. .. Non-ductal lesion - - —~+ —— —
0,
3 0.1% tranexamic acid Ductal lesion® P i B P -

— >absent, =+ :slight, + :mild, ++ : moderate, +-++ : severe
* . Ductal lesions including hyperplasia, atypical hyperplasia and adenocarcinoma.

Fig. 5. Representative histologic features of inflammatory reactions in pancreas of hamsters given
BOP followed with or without tranexamic acid. A : pancreas of hamster of group 1, B:
pancreas of hamster of group 3. H.E. stain X 25
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