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Effect of Dietary Lobster Shrimp Chitosan on Lipid Metabolism
in Diet-Induced Hyperlipidemic Rats
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Abstract

This study was designed to investigate effects of lobster shrimp chitosan on serum and liver
lipid levels in rats fed high fat and cholesterol diets. Male Sprague-Dawley rats of 4-weeks old,
weighing 70+ 5g, were fed experimental diets for 3 weeks: basal diet+5% cellulose(group 1), high
lipid diet+5% cellulose(group 2, control group), high lipid diet+5% balloon flower root(group 3),
high lipid diet+5% commercial chitosan(group 4), high lipid diet+ 5% lobster shrimp chitosan(group
5). Concentrations of total cholesterol, HDL ~cholesterol, LDL-cholesterol, free cholesterol, cholesteryl
ester, triglyceride, phospholipid in serum and liver were determined. The results obtained were as
followes: Serum total cholesterol concentration were significantly reduced in all supplemented group
compared with control. HDL-cholesterol concentrations were higher in groups 1, 4, and 5 and the
ratios of HDL -cholesterol to total cholesterol concentration were higher in groups 1, 4, while the
atherogenic~indices were lower in groups 1, and 4 than control. Concentrations of LDL, LDL-
cholesterol and free cholesterol, cholesteryl ester were significantly lower in all supplemented groups
than the control group. Concentrations of phospholipid and triglyceride were lower in groups 3, 4,
5, while activities of GPT and GOT were significantly lower in groups 4, 5 than the other groups.
Blood glucose concentration was lower in all supplemented groups than in the control group.
Concentrations of calcium, magnesium and phosphorous were high in all treatment groups compared
to the control group. Liver contents of total cholesterol, free cholesterol and cholesteryl ester were
lower in the groups 1, 3, 4, and 5 than in the control group, especially lower in groups 1, and 5.
Liver triglyceride and phospholipid concentrations were significantly lower in the groups 1, and 5
than in the other groups. The results from the data suggested that the experimental diet containing
5% lobster shrimp chitosan was effective to reduce the serum and liver lipids.
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Table 1. Compositions of basal and experimental diet (%)

Ingredient Group

nerecien 1 3 4 5
Casein 20.0 20.0 20.0 20.0 20.0
Mineral mixture” 35 35 35 35 35
Vitamin mixture’ 1.0 1.0 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 02 0.2 0.2
Cellulose powder 5.0 5.0 - - -
Lard 7.0 15.0 15.0 15.0 150
Corn oil 3.0 3.0 3.0 3.0 3.0
Sucrose 60.3 51.3 51.3 51.3 51.3
Cholesterol - 0.75 0.75 0.75 0.75
Na-cholate - 0.25 0.25 0.25 0.25
Balloon flower root - - 5.0 - -
Market-chitosan - - - 5.0 -
Lobster shrimp chitosan - - - - 5.0

DAIN-76™(30), ?Basal diet
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Table 2. Body weight gain, food intake and FER of rats fed the experimental diets for 3 weeks

Group”’ Body weight gain(g) Food intake(g) FER?
1 125.111.2% 291.7+105° 0.43
2 113.8% 6.0° 3005+12.8 0.38
3 919+ 3.4° 264.4+15.4° 0.35
4 1023+ 56° 289.3+10.6® 0.35
5 1197+ 84° 293.6+11.4° 0.41

USee in the Table 1
PFood efficiency ratio(body weight/food intake)

¥Mean+S.E.(n=6), Means in the same column with different superscript are significantly different(p<0.05)
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Table 3. Liver weight of rats fed the experimental diets for 3 weeks (g/100g)
Group” 1 2 3 4 5
Liver weight 11.3+£0.3%? 14.9+0.3¢ 115+0.3° 10.1£0.4° 112+03°

YSee in the Table 1

“Mean*+S.E.(n=6), Means in the same column with different superscript are significantly different(p<0.05)

Table 4. Concentrations of total cholesterol, ratio of HDL-cholesterol to total cholesterol and atherogenic index

in serum of rats fed the experimental diets for 3 weeks

(mg/dl)

Group” Total cholesterol(A) HDL-cholesterol(B) B/A X 100(%) Atherogenic index®
1 11567 290 39.7£1.90° 343+2.10° 19
2 232.8112.40° 253+11.86° 11.1+1.30° 80
3 119.8% 4.60° 355+ 1.80° 29.6+2.00™ 24
4 1264+ 5.40° 42.7£350° 33.8£2.10° 20
5 1479+ 840° 385%2.10° 26.0+1.70° 28

USee in the Table 1
?(Total chol.~HDL-chol.)/HDL~chol.

3)MeamiS.E.(n=6), Means in the same column with different superscript are significantly different(p<0.05)
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Table 5. Concentrations of low density lipoprotein
and LDL-cholesterol in serum of rats fed the

experimental diets for 3 weeks (mg/dl)

Group  Low density lipoprotein LDL-cholesterol
1 183.7£7.12 63.3+3.1°
2 286.8+8.1¢ 1026+3.2°
3 176.1£3.1° 617+1.1°
4 221.2+80° 77.4+2.8%
5 195.0+3.9% 68.7+1.0"

YSee in the Table 1
"Mean*S.E.(n=6), Means in the same column with
different superscript are significantly different(p<0.05)
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Sugano 5(10)el 93l 7] Z2Ao]o 20~42mesh
FVBEARS 2%, 5% H 10%2} 50~100mesh<} cholesty-
ramine 5%% H 73t A o] & Fo| ALS-3}, A 4
AA Fxe 9loiA HzFe vlE <t dgickn B

Table 7. Concentrations of triglyceride and phos-
pholipid in serum of rats fed the experimental

diets for 3 weeks (mg/dl)
Group” Triglyceride Phospholipid
1 1465%11.7? 137.3=8.3
2 191.9+128 1425+49°
3 745+ 4.0° 1357137
4 1254£10.2> 129.3+46°
5 1337+ 83 131.7+5.0°

YSee in the Table 1
2)MeaniS.E.(n=6), Mean in the same column with
different superscript are significantly different(p<0.05)

Table 6. Concentrations of free cholesterol and cholesterol ester in serum of rats fed the experimental diets for

3 weeks (mg/dl)
Group” Free cholesterol Cholesteryl ester Cholesterol ester ratio?(%)

1 23.4+08% 923+1.3* 79.8+0.6%

2 470%15° 185.8+5.1° 83.2+3.0™

3 25.8+1.2% 94.0+1.4° 787+£25%

4 27.0+0.9% 99.4+4.1 787+£15%

5 30.9+0.7 1154+38° 78.1+1.2°

DSee in the Table 1
PCholesterol ester/Total cholesterol X 100

YMean+S.E(n=6), Means in the same column with different superscript are significantly different(p<0.05)
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#HA transaminase &4
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A B8 @A Jebgci(Table 8). 24475 2 A
¥7t e GPT ¥ GOT 849 $7le 4F #4 A
# o} A upAle] 2 Q18] xj A cfAbe] A2 7 AAA
o A7} Bzl FF o2 whEe] FrlE e A
L3 48A Q.

uba}h 2(23)= A EA F-9] A7 Feolwel sl ofrl
XA o] A4:4l AST(asparate aminotransterase) @ ALT
(alanine amino transterase) ¥4 o] A &=tz 314

Table 8. Activities of GPT and GOT in serum of rats
fed the experimental diets for 3 weeks

GPT GOT

1
Group (Karmen unit/ml)  (Karmen unit/ml)
1 35.6° 715°
2 46.7° 80.2°
3 30.4° 70.7°
4 5.7 66.3%
5 26.4° 62.2°

YSee in the Table 1
“Mean*S.E.(n=6), Means in the same column with
different superscript are significantly different(p<0.05)
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Yok o] & 7| EAte] ¥k A aurl gle AL
2 Atgsc)

gHE Ca, Mg ¥ P2l &

YA F9] Ca, Mg ¥ P9 FX 3+ Table 10949}
zro] Cad B X 147~205mg/dl H ¢ & H2F 147
mg/ml 2t} A F o2 A4 Jehydon Mgl 5=
= 41~54mg/d18) ¥ & HZ2F 3.0mg/dl Bt} A
A Vel 282 PY FEE IR i 2F
85mg/dl Bt} 85~100mg/dle] W= vy L&
e Jehdgd e, ol & 7| BEALY 7]5Fell A 343
Aol Aede] gl HOoB AR

Table 9. Concentrations of blood glucose in serum of the rats fed the experimental diets for 3 weeks (mg/ml)

Group” 1 2

3 4 5

Blood glucose 161.3t6.1°% 2227156

164.8+8.4° 168.7£6.7° 194170

DSee in the Table 1

?Mean*S.E.(n=6), Means in the same column with different superscript are significantly different(p<0.05)

Table 10. Concentrations of calcium, magnesium and phosphorous of rats fed the experimental diets for 3 weeks

(mg/dl)
Group" Calcium Magnesium Phosphorous
1 15.4+0.4% 43£0.1° 8.1+0.2°
2 147+0.3® 3.0+01* 85+0.2°
3 154+04° 41+0.1° 8.9+0.3%
4 17.0+0.4° 42+02° 10.0+0.4°
5 205%0.7 54+0.3° 97+0.3™

USee in the Table 1

2)MeaniS.E.(n=6), Means in the same column with different superscript are significantly different(p<0.05)
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Table 11. Concentrations of total cholesterol, free cholesterol and cholesteryl ester in liver of rats fed the

experimental diets for 3 weeks (mg/g)
Grouplj Total cholesterol Free cholesterol Cholesteryl ester
1 125+23% 3.0t04° 95+0.4°
2 291+26% 84+0.7 20.7+1.4°
3 26.4+25% 74%0.6° 19.0£0.9%
4 258+3.0% 54+0.3° 204+1.2°
5 225£27° 48*04 17.7+1.3°

YSee in the Table 1

YMean*S.E.(n=6), Means in the same column with different superscript are significantly different(p<0.05)

Uye| & Fel2HE, RelE2EHE X 22>
HE olAaHZ22 Sk

A (liver) ¢ & ZH2HE, e ESY e Y
FHAHE v 29 FEAM A 54 F FeH=
HE 35 ddd s g Aol dgked, o
oA FEA A 7] EAF Fol F(ET)e] oS- ekt
(Table 11).

S 2H2HE BSEE AL T BA Fo|F
(5F)°] BH& ATl vj3l) A1 dghen, Fe2H
£ dadH g FRE /HADEA L 71 EAL Fol T (5Tl
o & ATl vl Fgpey, g2t 2072 7
FA vreivte.

2hgel ZYXE W AX|He 5k

24 F9 24X A QA9 FEE Table 120}
Al e} 7o Y 2T 55.1 1640 u] &) A A Y Fe] 239+
36~428+572 A el o, 1 FoA 53 A
T 7 B4 FolF(UT) T FHAL AL 7 EA FeolF (5
el o2 gk

olAl A e e )2 Fo) 380L4T2A 74A £k
ou), 29) AP T Foll A FFALAS- 71 BAL Fol T (56T)
o] 308+t442 7}A F& k& vheblidc}

Table 12. Concentrations of triglyceride and phos-
pholipid in liver of rats fed the experimental

diets for 3 weeks (mg/g)
Group” Triglyceride Phospholipid
1 1361359 202+27°
2 55.1+6.4° 380+47
3 3534.3° 32.8+4.2%®
4 239+36° 376154
5 27.1£34° 308+4.4°

YSee in the Table 1
YMean*+S.E.(n=6), Means in the same column with
different superscript are significantly different(p<0.05)

Q =33
prd =
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A3 Fol (GBI A 1 EAL FolT¢T), A=
FH 7 A A T EAL FolTH6T) B9 woE Ygt
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