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Abstract

This study was designed to determine the effect of chitosan on in vivo lipid metabolism in male Sprague-
Dawley rats treated with ethanol. Rats were divided into four groups and reared for 6 weeks: E group (35%
of total calories from ethanol), EC I group (ethanol+0.5% of chitosan), ECII group (ethanol+ 1% of chitosan)
and control group (dextrin as much as ethanol treated). The levels of serum total cholesterol (TC) and LDL-
cholesterol (LDL-C), GOT and GPT in plasma, and triglyceride (TG) in liver were remarkably increased in
the rats treated with ethanol. However, the treatment of 1% chitosan significantly lowered those parameter
levels. In particular the values of r—HDL (the ratio of HDL-C to TC) in the rats fed in combination with
ethanol and chitosan were relatively higher than that of the E group. The increased lipid droplets were observed
in the hepatocytes of the rats treated with ethanol, but chitosan treatment reduced in the number and the
size of the lipid droplets. These results suggest that chitosan improve in vivo lipid metabolism and potentially
protect hepatotoxicity of the rat liver treated with ethanol.
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Table 1. Composition of experimental diet (g/L liquid diet)

I dient Group”

ngredients Control  E ECI  ECH
Dextrin 1175 30.0 30.0 30.0
Casein 450 450 450 450
DIL-Methionine 0.8 0.8 0.8 0.8
Corn oil 339 38.9 389 339
Vitamin Mix® 2.2 2.2 2.2 22
Mineral Mix® 76 76 76 76
Xanthan gum 6.1 6.1 6.1 6.1
Ethanol metabolic - 50.0 50.0 500
Energy (kcal/L) 1000.1  1000.1 10001  1000.1
Chitosan - 5 10

YControl: normal diet group, E: ethanol diet group, EC1:
ethanol diet + chitosan 0.5%, ECII: ethanol diet +chitosan 1.0%4.

P AIN93 vitamin mixture.

¥ AIN93 mineral mixture.
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Table 2. Effects of chitosan on body weight gain, food intake, and food efficiency in ethanol-treated rats

Group” Initial body weight (g)  Weight gain (g/day) Food intake (g/day) FER®
Control 17331457 0.28+0.08*" 39.81+0.19™ 0.7010.21°
E 1725+6.1 -0.77+0.19° 40.77+1.05 -1.94+052°
EC 1 1725448 -0.8120.34° 3868+ 1.46 -2.24+097°
ECO 172547 -0.34%0.33% 41.18+1.19 -0.93+£0.87%

l)Groups are the same as Table 1.
PValues are expressed as meant SE, n=8.
¥Not significant.

‘_“Values within a column with different superscripts are significant difference at p<0.05 by Duncan’s multiple range test.

Feeding efficiency ratio.

Table 3. Effect of chitosan on serum lipid levels in ethanol-treated rats

Group” TC? (mg/dl.) HDL-C® (mg/dl) LDL-C® (mg/dl) r-HDL? (HDL-C/TC, %)  TG® (mg/dL)
Control 782+69"% 56.3+2.7°59 133+7.2° 71.9+40° 433+32%
E 130.1 £14.5° 62.3+2.8 548%15.7° 513+56° 50.3+4.2
EC1 116.8+£12.0%™ 573185 57.2+14.1° 50.1+1.1° 439169
ECI 100.7+8.2"™ 635+79 26.7+45° 66.6+6.2° 38.6%6.1
"Groups are the same as Table 1. )
2Total cholesterol. YHDL-cholesterol. 9 DL-cholesterol. *Relative HDL-cholesterol. 6>Triglycer‘ide.

7
Values are expressed as meantSE, n=8.

8y alues within a column with different superscripts are significant difference at p<0.05 by Duncan’s multiple range test.

PNot significant.
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Table 4. Effects of chitosan on levels of total cholesterol
(TC), and triglyceride (TG) in livers of ethanol-treated rats

Group'’ TC (mg/g)? TG (mg/g)”

Control 3.75+0.33P89 3541045
E 3.83%0.06 12.27+1.05°
ECI 3.70+0.10 7.05+1.50
ECO 3.60%0.12 6.46+1.39°

1)Groups are the same as Table 1.

?TC: total cholesterol. *TG: triglyceride.

“Values are expressed as meantSE, n=8.

9Not significant.

®Values within a column with different superscripts are signi-
ficant difference at p<0.05 by Duncan’s multiple range test.
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Table 5. Effects of chitosan on GOT and GPT activity in

ethanol-treated rats (IU/L)
Groupl) GOT? GPT?
Control 78.9+8.4"%9 225+1.3°
E 104.1£7.9° 577133
ECI 82.0+4.7% 448+76°
ECO 70.7+8.1° 421+53°

1)Groups are the same as Table 1.

PGOT: glutamate-oxaloacetate transaminase.

YGPT: glutamate-pyruvate transaminase.

‘_“Values are expressed as mean*SE, n=8.

Svalues within a column with different superscripts are signi-
ficant difference at p<0.05 by Duncan’s multiple range test.



818

Fig. 1. Microscopic appearance of liver tissue (X400).

A: Control group, B: Ethanol diet group, C: Ethanol+chitosan 0.5% diet group, D: Ethanol+chitosan 1.0% diet group.
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