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[Background] The effects of chemoperventive agents on carcinogenesis were examined using a
hamster model (cholecystoduodenostomy with dissection of the extrahepatic bile duct at the distal
end of the common duct (CDDB)] model ) initiated with N-Nitrosobis (2-oxopropyl) amine

(BOP).

It is recognized that the CDDB model replicates pancreaticobiliary maljunction in man.

[Material and method] Seven-week old Syrian golden hamsters were operated on for the CDDB
model.

Four weeks after CDDB, all the animals were subcutaneously injected with BOP (10 mg/kg)
weekly for six weeks .

The animals were divided into six groups;group 1 received drinking water throughout the
experimental period, group 2 received cimetidine throughout the experimental period, group 3
received FOY-305 throughout the experimental period, group 4 received ranitidine throughout the
experimental period, group 5 received etodolac throughout the experimental period, and group 6
received MGN-3 throughout the experimental period.

[Results] The mean number of carcinomas and total lesions in the pancreas, atypical hyperplasia
lesions in the extrahepatic bile duct, atypical hyperplasia and carcinoma lesions in the intrahepatic
bile duct, and atypical hyperplasia and total lesions in the gallbladder in the etodolac group were
significantly less than those in the no therapy group.

The mean number of hyperplasia and total lesions in the pancreas, atypical hyperplasia and total
lesions in the extrahepatic bile duct, and total lesions in the gallbladder in the cimetidine group were
significantly less than those in the no therapy group.

The mean number of hyperplasia lesions in the pancreas in the ranitidine group was significantly
less than that in the no therapy group, but no difference in other lesions was observed.

The mean number of hyperplasia and total lesions in the pancreas, atypical hyperplasia and total
lesions in the extrahepatic bile duct, atypical hyperplasia lesions in the intrahepatic bile duct, and
atypical hyperplasia and total lesions in the gallbladder in the FOY-305 group was significantly less
than those in no therapy group.

The mean number of hyperplasia lesions in the gallbladder in the MGN-3 group was significantly
less than that in the no therapy group. There was not a difference in the mean number of total
lesions in the intrahepatic bile duct, but the mean number of hyperplasia lesions in the MGN-3
group was significantly higher than that in the no therapy group.

[Discussion and conclusion] These results suggest that etodolac, which has the inhibitory effects
of a cyclooxygenase-2, has chemopreventive potential in the CDDB model.

Cimetidine and ranitidine are histamine type-2 receptor antagonists. The main chemopreventive
effect of cimetidine might be its inhibitory effects on E-setectoin. It does not influence the quantity
of reflux of duodenal contents into the biliary tract. _

The serine protease inhibitor FOY-305 inhibited lesion development. This is probably because this

CDDB model affects the activity of the pancreatic enzyme.
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Etodolac, cimetidine and FOY-305 can be administered orally and no side effects were seen.

These results suggest that these agents escapes from MGN-3 have a chemopreventive potential in
the CDDB model. (Accepted on September 27, 2002) Kawasaki Igakkaishi 28(4) . 257 — 268, 2002
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(Tajima et al : Jpn. j. Cancer Res., 1994)
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Fig. 2. A cholecystoduodenostomy was carried out with dissection of the

extrahepatic bile duct at the distal end of the common duct (CDDB) in
hamsters in such a way that pancreatic juice and duodenal contents would

enter the biliary tract.
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Fig. 3. A ; Microscopic view of hyperplasia of the extrahepatic bile duct in a hamster of the no therapy group. H. E. stain X 100
B ; Microscopic view of atypical hyperplasia of the extrahepatic bile duct in a hamster of the no therapy group. H. E.

stain X 100

C ; Microscopic view of carcinoma of the extrahepatic bile duct in a hamster of the no therapy group. H. E. stain X 20
D ; Microscopic view of carcinoma of the extrahepatic bile duct in a hamster of the no therapy group. H. E. stain X 100
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Fig. 4. A ; Microscopic view of hyperplasia of the pancreatic duct in a hamster of no the therapy group. H. E. stain X 100
B ; Microscopic view of atypical hyperplasia of the pancreatic duct in a hamster of the no therapy group. H. E. stain X 100
C ; Microscopic view of carcinoma of the pancreatic duct in a hamster of no the therapy group. H. E. stain x 20
D ; Microscopic view of carcinoma of the pancreatic duct in a hamster of no the therapy group. H. E. stain X 100
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Table 1.

Pancreatic duct lesions

Mean number of intrahepatic bile duct lesions (mean=+SD)

Sy chemopg(\)fseilgflc agents %ifi?nn::t;g Hyperplasia porpia Carcinoma Total
no therapy 0 12 3.83+1.19 1.92+1.93 0.330.65 6.08+3.15
etodolac 200 ppm 16 3.75%2.11 0.56%£1.03 * 0* 431+2.83
cimetidine 500 ppm 13 2.69£1.55 0.85+1.21 0.23+0.44 3.77+2.77
ranitidine 200 ppm 9 3.67+1.87 1.11+0.78 0.11£0.33 4.89+2.57
FOY-305 200 ppm 13 3.92+1.89 0.62+0.77 * 0.08+0.28 4.62+2.43
MGN-3 500 ppm 8 5.50+2.14 0.75%+1.17 0.13+0.35 6.25%+231

s Significant difference from no therapy (p<0.05)

Effects of chemopreventive agents on the development of pancreatic ductal lesions induced in hamsters by cho-

lecystoduodenostomy with dissection of the common bile duct

Table 2. Extrahepatic bile duct lesions

Mean number of gallbladder lesions (mean+SD)

Dose of Effective no. :
S chemopreventive agents  of hamsters ~ Hyperplasia hyerpiasia Carcinoma Tofal
no therapy 0 12 0.92+1.51 1.08+0.79 0.25+0.62 2.25£0.96
etodolac 200 ppm 16 0.75£0.45 0.12%£0.34 * 0 0.88%£0.62 *
cimetidine 500 ppm 13 0.69£0.63 0.46£0.78 0.08%+0.28 1.23£0.83 *
ranitidine 200 ppm 9 0.89£0.33 0.56%0.53 0 1.44£0.73
FOY-305 200 ppm 13 1.00%0.00 0.23£0.44 * 0 123%£0.44 *
MGN-3 500 ppm 8 1.13£0.35 0.38%+0.52 0 1.50£0.53

% Significant difference from no therapy (p<0.05)

Effects of chemopreventive agents on the development of extrahepatic bile duct lesions induced in hamsters by cho-

lecystoduodenostomy with dissection of the common bile duct
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Table 3. Intrahepatic bile duct lesions

Mean number of pancreatic ductal lesions (mean=SD)

Group. chemop];cx’/seitoif/e agents %ifiimﬁv:};g Hyperplasia Qy‘gg,i;?;sia Carcinoma Total
no therapy 0 12 3.50%k1.45 2.08%+2.11 1.25+1.48 6.83%+3.04
etodolac 200 ppm 16 2.81%1.51 1.13%£1.20 031048 * 425%232%
cimetidine 500 ppm 13 1.54£127* 1.61x£1.19 0.69%0.75 3.85+244 *
ranitidine 200 ppm 9 211093 * 1.33+0.87 0.67%+0.71 4.11%£2.03 *
FOY-305 200 ppm 13 2.08+1.41* 1.23+1.09 0.54£0.66 3.85+1.99 *
MGN-3 500 ppm 8 3.88+1.81 1.38%+1.77 0.63+0.74 5.75%x3.77

* Significant difference from no therapy (p<0.05)

Effects of chemopreventive agents on the development of intrahepatic bile duct lesions induced in hamsters by cho-

lecystoduodenostomy with dissection of the common bile duct

Table 4. Gallbladder lesions

Mean number of extrahepatic bile duct lesions (mean=£SD)

Dose of Effective no.

GrOUP Chemopreventive agents  of hamsters  Hyperplasia e ia Carcinoma Total
no therapy 0 12 125+0.97 1.58+1.93 0.08£029  2.92%156
etodolac 200 ppm 16 1.88£0.95 0.19%0.83 * 0 2.06%0.85
cimetidine 500 ppm 13 0.85+0.99 0.08+0.28 * 0 092+0.95 *
ranitidine 200 ppm 9 1.22+0.67 0.78+0.44 0 2.00£1.00
FOY-305 200 ppm 13 1.46+0.78 0.23£0.60 * 0 1.690.85 *
MGN-3 500 ppm 8 1.880.84 0.25-£0.46 0 213£083

* Significant difference from no therapy (p<0.05)

Effects of chemopreventive agents on the development of gallbladder lesions induced in hamsters by cholecystoduodenostomy

with dissection of the common bile duct
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Table 5. Body weight

Group Initial Final

no therapy 107.4 £ 6.0 162.7 = 10.3
etodolac 103.9 £ 62 179.7 £ 6.3
cimetidine 1032 = 6.1 180.5 £ 3.6
ranitidine 1063 = 4.8 181.0 £ 39
FOY-305 103.7 £ 5.7 179.1 £ 7.6
MGN-3 1039 =79 180.1 £ 79

Values are means = SD

Changes in Body Weight of Hamsters during the experiment
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ROWHFEL LTHYLRTW S,

fERTIE, W S REbEER, Fe L
T trypsin, elastase 7 & protease 2% H CLiE L &
L, ZONREMH»EEZIER LIRS,
MREARLE, BRELREEFIZEIT. Z070
15 #E3 L | C protease inhibitor Z 535 Z &
T, BEREEEPAL, BOHALZIH TS 2
ENRTESL. G, BROWBHEETH D pro-
tease inhibitbr, 4% 12 serine & protease inhibitor
Td % FOY-305% EBRIZHEA L7z, ZTD/A
2 & — BB NRE SN T TV, WS % R
DIEEER OWEAL S BE %, BEZFISEZL
BRICHG LTwb 720, BEROEELEZH
#5252 ETILFETHPTRREERZONS. &
BIZ, A, JORM - 851213 matrix metallo-
proteases (MMPs) % urokinase-type  plasminogen
activator (u-PA), plasmin 72 & @ serine protease
RIS ) v 2 AR RIEBRO SR EE 2
BEEFEETVEZEDBMORTE YRS,
BRIRAY 3 & OVEBRIIZ, serine protease 7%
JEEICE L BEHLTWDE Z EPFEH s Tw
230 2 oI BT H FOY-305iF, < b
Vv 7 A5fREEFED 1 D T B serine protease
DIEHEALZ IR L, FeRe B L OVE O #ERINH %)
R, BXO@wh%7Y)—7 VhVHEERZN
5 % A SR BN AD R, NK ORI o0 3 3R SR
MHbHEINTVD, RS IIERBRIT A
Ay —IRBEWETH L= Fu ke e &S
L 72583 & 7 V2B W T FOY-3050 7 1) —
7 I ANEEERZ AT 20EGR 238072
ELTW3E2S, ZOREERETIE4EIT o225
BEFVELBTH LD, TOERIIBITS
FOY-305DfIRE EMIZ, WG EEH O
M5BX07) =5 VA NHEEEREZ AT 28

((B28% sH475  2002)
JES RN A X BALETRRNR & b,

MGN-3 (arabinoxylan compound) %, 2K
W7 IE/ ¥V HERTHY, f-1.4FY
OYs /) —2AREAETAINI VO —AEEH
TAHEHEMTH A, EHIE, NKMREE A
TEF & THINE, BRI RERIIEN A L
Tw . NKMREEE KA A = X 413 IFN-
y DEAZBL TR EINTEY, filHE
TEHO#HE D B 2.

MNG-3#¢5-# 13 lHZ# atypical hyperplasia @ &
PO L 724, BFPIB4E @ hyperplasia C 38
AR L7z BERIZFETE WS, WAl
DOEEF RV L L) BEIREERIZHVEE R
L7z,

3 & O

JiE - IRAS G R X, FRAERETR & IR & 4
i 2 PATDSTEIEOEHI & R o TV DA, T
EIIE T 2 MiATET, FANT XD 50 % H
THIENLET L., F0—D2& LTLETFH
BB, ALETFHWEZ, RIMRETSZ
ENEZONLO, BWEHP DLW L, W
B BICENTE A2 Z LR ETH S, 40
ILEFHWEE LTS LT hoftbAE
BILOREBOEMIE L L, AMERHERD LR
Nl S EOEBME XD etodolac,
cimetidine, FOY-30513 L% F iz R % 789, 1t
EFHMEE LTHEHTH D Z LATRE SN,

Fa#z2Hy, RIETHE, TKREZEB) X
L7z IR R 25 B2 (GHALS) #E Al Fl#
BRICREZ2HEEELE Y. ILEROBRTIIH
DHEELB S T LAINGERREEERE RS
B HE, ZRBLEMRRFESREEEE R
MABHIRICEH T L L LB, THIEE o 24
% (ks HBHOF 4 B L OFILEHETFIEMHB R
WIECIEH VLTS, 35618, EBREHFFR-PLT
W W BWERE Y 5 — DT & O THINEH L
7.
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