g2 2] §3] %] . Korean J Vet Pathol 5(1):29~34(2001)

MEE ChEY SHOM 7]

BHAA - ZTHE! - oM - 2Tl -

el Axizztof 2ket A7

LT - EXY - BEE - HEY

FPEHATE YRSAT, SRR Soleat

Chemopreventive Effects of Chitosan on Rat Colon Carcinogenesis
Induced by Azoxymethane

Beom Seok Han, Dae Joong Kim,' Byeongwoo Ahn, Ki Sok Kim, Jin Seok Kang, Ji Young Moon,
Choong Man Hong and Dong Deuk Jang

General Toxicology Department, National Institute of Toxicological Research
ICollege of Veterinary Medicine, Chungbuk University

Abstract: This study was conducted to assess the chemopreventive effects of chitosan in a rat colon car-
cinogenesis induced by azoxymethane (AOM). Ninety, 5-week-old, male F344 rats were divided into three
groups. The animals in group 1 received subcutaneous injections of 15mg/kg AOM three times for two
weeks, then were placed on powdered basal diet containing 2% chitosan for 37 weeks from weeks 3 to 40.
The animals in group 2 were given AOM alone. The animals in group 3 were given 2% chitosan without
prior carcinogen treatment. All animals were sacrificed at week 12 for quantitative analysis of aberrant crypt
foci (ACF) and at week 40 for analysis of tumor induction. Total numbers of ACF and AC per colon of
group 1 were not significantly different from those of group 2. Tumor incidences and multiplicities of small
intestine in the group 1 were significantly decreased compared with those of the group 2 (P<0.05). According
to pathological diagnoses, adenocarcinoma incidence and multiplicity in the small and large intestine in the
group 1 were significantly decreased compared with those of the group 2 (p<0.05). No toxic effects were
observed in animals given chitosan in terms of body weights, and liver or kidney histology. These results indi-
cate that chitosan may have a potential as chemopreventive agents of colon carcinogenesis during the post-

initiation stage.

Key words: chitosan, chemoprevention, colon carcinogenesis, azoxymethane.
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Group Treatment No. of rats (I) % 2l 3| 1l2 . 40w|k
vvvyw (15) (20)

I AOM+Chitosan 35 T ITITIITITITITI]
vvwyy (15) (20)

I AOM alone s [ i o
v v v (10 (10)

Il Chitosan alone 20 | TTTITITITTITITTITTILY

Animals : 6 week olds, male F344 rats

Values in parenthesis are sacrificed animal number.

AOM : Azoxymethane (15mg/kg bw, s.c., 3 times for 2 weeks)

¥ :AOM, © : Saline

[Wmm ] : 2% Chitosan in diet for 9 and 37 weeks in CRF-1 basal diet

: CRF-1 basal diet.

Fig. 1. Protocol for rat colon carcinogenesis.
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Fig 2. Body weight curves of rats treated with AOM followed by
chitosan.
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Table 1. Data for body weight and food consumption

Body weight (g) Food
Treatments 0. nitial Final consumption
of rats (owk) (40wk) &/ lgOg b.w./
ay)
Ch.ﬁ)(:al‘:_(;%) 35 1565:6.3° 4163x411  4.35:094
AOM alone 35 154.5+109 404.1+52.6  4.12£0.93
Chitosan (2%) 20  158.1+£7.9  434.8+26.7  4.63+1.00
a: mean+SD.
Fo) Fua Ee Hyxe] FSo| 292FLIA% U9
AR Autviol Aetwion 240 A3, ol
3 FAR A FFTHA 2o AFHNLH HORF
0] F3e FGY ATHE gol $9U] FFY dE
HZ =Y.

Table 2. Effects of chitosan on induction of ACF and AC

4. CHE o|AMel4A (ACF) ¥ ojaHMel (AC)e| ¥t
AF 1250 B8l @& ACFS} ACY) 7= 4 27F
of #9448 AT (table 2).

5. SUMME U Zo £

A 40l BAE7E 275 O] FAlE (umor incidence)
2 wlelg SR (umor multiplicity)e table 33+ 2t T
Jo] SN ELS AOMT 7| EAF FAZNA 95%, AOMT
FolollA 100%71 2ABIATE &%) FFAWER v
Fal = AOMT 71 EARS F4%E Zo] AOM ©B55F
ool )5t FAAUA 43T (P<0.01). THEF o
£ 243 tige] AEd AUFe] FHINE 2 veg &
& DTS Table 49 2ok o} 2 AgEY TF 2
£ g 29 SASEE AOMF 7| EARS Foj3k Zo)
AOM ©EFo7o) gl F-AUA sttt (P<0.05).

A o W

oft

Aberrant crypts(AC)

Treatments No. of rats Total ACF/colon Total AC/colon
21<3AC S1>4AC
AOM—Chitosan(2%) 15 191.7+49.0 78.7£25.0 269.7+66.3 769.5+£196.9
AOM alone 15 229.6+63.0 67.6£17.7 297.3£74.1 783.9+£201.4
Chitosan (2%) 10 0 0 0 0

Data are mean+SD.
ACF: Aberrant crypt foci of colonic mucosa.

AC : Aberrant crypt per ACE.

Table 3. Effects of chitosan on tumor incidence and multiplicity in the small and large intestine induced by azoxymethane

No. of Tumor incidence Tumor multiplicity
Treatments
rats small large small large total
AOM—Chitosan (2%) 20 02(10)** 19(95) 0.10+0.07%+* 2.70+0.31 2.80+0.30
AOM alone 20 10(50) 20(100) 0.70+0.19 2.15+0.29 2.85+0.34
Chitosan (2%) 10 0 0 0 0
Values in parenthesis are percentages.
% Mean=SE.
**: Significantly different from the values of the AOM alone group at P<0.01.
Table 4. Effects of chitosan on incidence and multiplicity of adenoma and adenocarcinoma induced by azoxymethane
Incidences Multiplicity
Treatments/organ No. of rats
AD ADC AD ADC
Small intestine
AOM+2% chitosan 20 0(0) 2(10)* 0 0.10+0.07%*
AOM-+basal diet 20 2(10) 8(40) 0.10£0.07 0.45£0.11
Large intestine
AOM+2% chitosan 20 18(90) 2(10)* 2.15+0.33 0.10£0.07*
AOM-basal diet 20 12(60) 8(40) 1.40+0.22 0.45+0.14

AD: adenoma, ADC: adenocarcinoma.
Values in parentheses are percentages.

2 Mean+SE.

#

*: Significantly different from the value of the AOM alone group at p<0.05.
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