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Abstract : Effects of shark cartilage water-extract (SCE) and bovine cartilage water-
extract (BCE) on pancreatic duct carcinogenesis were investigated using a rapid

production model for pancreatic duct carcinoma in hamsters, and the following results

were obtained.

1. SCE inhibited activities of MMP-2 and MMP-9 but BCE did not i vitro.

2. BCE did not have beneficial effects on chemoprevention of pancreatic carcinomas.

3. No toxic signs, including growth retardation or loss of pancreatic and liver weights,
were observed in hamsters treated with BOP followed by SCE.

4. The diet containing 0.4% SCE reduced significantly the numbers of adenocarcinomas

and ductal lesions.

5. SCE did not affect the BrdU labeling indices of pancreatic ductal lesions.
6. SCE did not affect expression levels of proenzyme form of MMP-2 and MMP-9 and
enzyme form of MMP-2 in adenocarcinomas.
These results indicate that SCE possesses inhibitory effects on development of pancreatic
carcinomas and that SCE may be a candidate of chemopreventive agent for pancreatic

carcinomas.
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Fig. 1. Experimental protocol
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Fig. 2. Inhibitory effect of cartilage extract for MMPs activity. (A) Western blot for type V collagen, NC; collagen
solution only, PC; collagen solution with MMP-9 and SCE (see Materials and Methods). Arrows indicate

degradated collagen fragment.
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Fig. 2. Inhibitory effect of cartilage extract for MMPs
activity. (B) Analysis of relative enzyme activ-
ity of MMP-2 and MMP-9. O- O effect of
SCE to MMP-2 activity, @- @ ; effect of SCE
to MMP-9 activity.
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Table 1. Body, organ weights, food consumption and chemical intake of hamsters given BOP followed by SCE or
BCE (Experiment-1)

X .
Orpn oK Srbor B Comrd
Group number of Body weight (g/day 2 (ll::gfd:; ebody weigght
animals ® Pancreas liver ~ /hamster) /hamster) (g/day/60kgwt)
1.0+0.2 10.91+44
+ +
1 9 16318.1 0.6+0.1) (6727 9.710.5 0 0
1.1+0.1 11.4+4.5
2 7 +12. .2+0. 18.4 8.5
158x12.2 0.71£0.1) (7.212.6) 9.2209
1.2+0.3 11.8+38
3 12 +10. 611, 42.2 19.5
LS 0.7£0.2) (7.412.4) 10.6x1.4
1.0+0.3 11.8+34
4 *12. 411, . 15.5
6 15612.1 ©.7402) (7.5+2.1) 84119 33.6 5
% : MeantS.D.
180
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Fig. 3. Growth curves of body weight of hamsters given BOP followed by SCE or BCE (Experiment-1).
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Fig. 4. Survival rate of hamsters given BOP followed by SCE or BCE (Experiment-1).

Table 2. Incidence and mean numbers of pancreatic and liver lesions and intrahepatic cholangiocellular carcinoma

(ICC) of hamsters given BOP followed by SCE or BCE (Experiment-1)

Number of Number of pancreatic lesions
Grou i i Number of ICC
P efft?ctlve Hyperplasia Atyplcal. Carcinoma Total
animals hyperplasia
1 9 32+1.1 1.8+1.1 14+1.2 6.4+1.9 47175
(100)% % (89) (78) (100) (78)
53+1.4 36225  17EL1 106436 4.0+2.9
2 7 (100) (100) (100) 100) (83)
4.4+1.7 33%+15  28+22  195+33° 33132
3 12 (100) (100) 83) (100) 5)
b + +2.1 3 98+126
4 6 53+2.0 3519 2812 11.7%3.5 B8XL12.
(100) (100) (83) (100) (83)
% : MeantS.D.

Y ¥ : Incidence is in parenthesis.
a : Significantly different from groupl (p<0.01)
b: Significantly different from groupl (p<0.05)
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Table 3. Body, organ weights, food consumption and chemical intake of hamsters given BOP followed by SCE

(Experiment-2)

Organ weight (g)* Average intake
Dose of Effective Final -
Group SCE number of  body weight ( Relative ratio) diet SCE
(%) hamsters ® (g/day  (g/day (g/day
Pancreas Liver /hamster) /hamster) /60kg w.t.)
1.387+0.23 7.911+2.06
= 5
1 0 15 18244144 ( 761013 ) (as9t116) 103 0 0
1.4010.43 8.99+2.05
. + - A . .
2 02 15 17831199 ( §78+0.19) ( 5.03+095) 101 002 81
3 0.4 14 175.9+243 1202014 9592292 - 4 004 157

( 0.69%0.11) ( 5.40%1.30)

% : Mean+S.D.
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Fig. 5. Growth curves of body weight of hamsters given BOP followed by SCE (Experiment-2).
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Table 4. Incidence and mean numbers of pancreatic and liver lesions and intrahepatic cholangiocellular carcinoma
(ICC) of hamsters given BOP followed by SCE (Experiment-2)

. . *
Pancreatic ductal lesions

Dose of  Effective
Group SCE  number of Atypical ICC
(%) hamster  Hyperplasia hypzsplasia Carcinoma  Total
1 0 15 3.9+2.2 2.7+1.7 3.1+2.0 9.7+4.0 1.1+0.8
(100) ***  (100) (87) (100) (73)
2 0.2 15 3.112.2 1.9%1.6 2.61+2.1 7.61+4.2 1.3+1.2
(100) (100) (93) (100) (67)
* i * %
3 04 14 2.8+2.0 1.4*1.5 14109 5.61+2.7 22421
(100) (100) (86) (100) (86)
¥ : MeantS.D.

%* % : P<0.05 compared with groupl

% % % : Incidence is in parenthesis.

Table 5. BrdU Iabeling indices in pan'creatic ductal lesions of hamsters given BOP followed by SCE

(Experiment-2)

BrdU labeling indices (%)

Dose of Number of *
Group SCE animals Pancreatic ductal lesions
(%) examined Atypical
Hyperplasia hyperplasia Carcinoma
1 0 5 1.610.6 2.710.6 5.0*18
2 0.2 5 1.5+0.7 2.610.8 4.8+1.9
3 04 5 1.5%0.9 25109 49125

* : MeanS.D.
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Fig. 6. Production of MMP-2 and MMP-9 in normal pancreas and carcinoma in hamsters treated with SCE.
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