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Abstract

Chitosan, which is a biopolymer, composed of glucosamine units linked by 8-1, 4 glycoside bonds, is rich
in shells of crustacean such as crabs and shrimps. We examined effects of dietary chitosan on blood and tissue
levels of lead, iron, zinc and calcium in lead administered rats. Male Sprague-Dawley rats were divided into
4 groups (n=32). Basal diet group was fed 3% cellulose diet and lead administered groups were fed 0%, 3%
and 5% chitosan diets, respectively for 8 wks. To lead administered groups, lead (20 mg/day) was given three
times per week by oral injection. Blood, liver, kidney and femur were collected for lead, iron, zinc, and calcium
analyses. There was no significant difference in weight gain and food intake among groups. Blood and femur
lead levels were lower in lead administered groups fed 3% and 5% chitosan diets than in lead administered
control (0% chitosan diet) group (p<0.05). Blood and liver levels of iron and zinc in lead administered group
fed 5% chitosan diet were significantly lower than those in basal diet group (p<0.05), but those in lead
administered group fed 3% chitosan diet were not significantly different with those in basal diet group. These
results show that chitosan diets have beneficial effects on lowering the accumulation of lead, but high chitosan

diet may have negative effects on mineral levels.
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Table 1. Composition of experimental diets’ (g/kg)
Control 3% chitosan 5% chitosan
Starch 549.486 549.486 529.486
Casein 200 200 200
Sucrose 100 100 100
Oil 70 70 70
Cellulose 30 - -
Chitosan - 30 50
Min. Mix? 35 35 35
vit. Mix.” 10 10 10
Methionine 3 3 3
Choline 2.5 25 2.5
TBHQ 0.014 0.014 0.014
Total 1000 1000 1000

1)Experimental diets were prepared according to AIN-93G
composition.
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Table 2. Weight gain and food intake in rats exposed Pb and fed chitosan for 8 weeks

Groups Initial weight {(g) Final weight (g) Weight gain (g/d) Food intake (g/d)
N 139.4 740" 359.3+89%° 40x01%® 17303

Pb 139.3£7.2 353.2£10.2 3.8x0.1 17.1£0.3
Pb-C3 139.3+6.9 344.0x£14.2 3.7+0.3 16.8+0.3
Pb-C5 139.4£6.8 346674 37102 16.5+0.2

PValues are mean+SE of 8 rats per group.
UNS: not significantly different among groups.
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Table 3. Pb and mineral (Fe, Zn, Ca) concentration of blood in rats exposed Pb and fed chitosan for 8 weeks

Groups Pb (pg/100 mL) Fe (mg/100 mL) Zn (pg/100 mL) Ca (mg/100 mL)
N 544+0.55"? 492406 554.0710.0° 6.02+0.19°
Pb 68.15+1.93° 46.1£0.7° 551.3+11.1° 5.19%+0.17°
Pb-C3 5796267 453+11° 538.1 5.0 492+0.20°
Pb-C5 56.222.66° 424+0.8° 501.3+8.1° 5.05+0.18"

"Values are mean*SE of 8 rats per group.

PValues with different superscripts within the same column are significantly different at p<0.05.

Table 4. Pb and minerals (Fe, Zn, Ca) contents of liver in rats exposed Pb and fed chitosan for 8 weeks (ug/g wet wt)

Groups Pb Fe Zn Ca

N 0.12£0.02"% 144.8+3.3° 336£2.7° 63.41+3.2°
Pb 9.10+0.61° 1325+7.2° 201+1.2°% 55.1£26°
Pb-C3 8.30+0.44% 129.9+3.4% 28.0+1.2° 539:+1.3"
Pb-C5 8.08=0.59° 1259+55" 243+0.8" 489+1.3°

"Values are mean=SE of 8 rats per group.

?Values with different superscripts within the same column are significantly different at p<0.05.
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Table 5. Pb and minerals (Fe, Zn, Ca) contents of kidney in rats exposed Pb and fed chitosan for 8 weeks

(ug/g wet wt)

Groups Pb Zn Ca

N 0.23+0.06"" 6171359 227+16" 91.4+25%
Pb 31.34+3.13° 56.1%58 21.6+04" 89.1%3.0
Pb-C3 2721 £2.94° 60.8£4.2 185%1.1° 952+3.2
Pb-C5 26.00* 2.98° 624%29 135+2.1° 930+35

"Values are mean=SE of 8 rats per group.

PValues with different superscripts within the same column are significantly different at p<0.05.

NS: not significantly different among groups.
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Table 6. Pb and Ca contents of femur in rats exposed Pb
and fed chitosan for 8 weeks

Pb >
Groups (ng/g wet wt) (mg/g wet wt)
N 0.2£0.0" 163.9£10.8°
Pb 285+ 1.7° 142.1+32°
Pb-C3 199+23° 139.9+43°
Pb-C5 216+1.3° 1395+3.8°

"Values are mean+SE of 8 rats per group.
PValues with different superscripts within the same column
are significantly different at p<0.05.

Table 7. Breaking force of femur in rats exposed Pb and
fed chitosan for 8 weeks

Groups Breaking force (kg/g)
N 9.70£0.84"

Pb 877+0.46

Pb-C3 857+0.37

Pb-C5 8.82+0.29°

YValues are mean=SE of 8 rats per group.
PValues with different superscripts within the same column
are significantly different at p<0.05.
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