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ABSTRACT : This study was performed to investigate the effects of chitosan on the lead poisoning in
rats. For this experiment, 15 male Sprague-Dawley rats were used. The experimental groups were di-
vided into five: Control (250 mg/kg lead), Group I (250 mg/kg lead+1% chitosan), Group II (250 mg/kg
lead+2% chitosan), Group Il (250 mg/ kg lead+4% chitosan), Group IV (250 mg/kg lead+8% chitosan).

The results were as follows;

1. The lead concentration in the liver showed 3.924~10.217 mg/kg in control group, but treated group
was inclined to decrease during the experiment period (P<0.05).

2. The lead concentration in the kidney showed 23.268~31.315mg/kg in control group, but Ex-
perimental group showed 3.765~9.725 mg/kg (Group I), 34.60~9.115 mg/kg (Group II), 3.549~8.816
mg/kg (Group III), 3.502~8.532 mg/kg (Group IV) resectively, also, Experimental group was inclined to

decrease compared to control group (P<0.05).

In conclusion, this study revealed the preventive effect of chitosan against lead toxicity.
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drase E4oAME-S AT HEo g-ALA T
717101 hemedAd 2] F7F @Al CPG3oll4] PPG
92 2xj2] #Zke]l HQ3FF coproporphyrinogen de-
carbocy lase £4-2] 288 oA A7l o2 Heme FHA]
o] Zaw s, A EFAe] FrtshAl "AchFHARE,
1985; Kage-s 1961).
wE AT e vt I, ey SF
o] AL 7 9} ARste] FrtkE e AT 95
3 el welt ¥ dajde] iz AYFE YE
717ke] FolR| i, &l £¥7]5] 3“15]"1 ey
HE7ot 39714 877 S7H KR S, 1986).
2 A7) A&, oAuke] of A, el i T5
1] viA A AFHASAE Bk,
FE5 Al st bg HFEe AAA 221

A7&EA7E dFE 5 oled, dol 4 By F7|2
WHibshe Al A dste SEALA 55 oA

4= gleba gFchk(Cherian MG5-, 1983).



284

wEl RS0, 2 M lake]e] whebE of g
Ae) 7t Zohsted Sl dak AAR s B
el7h 2 Peeka e, 1990). ] F2 Ao
"]’F/}'L%T: ] }'7"1/‘]'_«1—1: =, JJE # 7‘]’/(‘] 7
of, A, AFZta, Hu5& ZEEH?'L‘:P 5}
(Pulido%-, 1966; Kostonis=-, 1977), %‘«5 ZAko
e R, SR, BT, G, B
Wale 54 olvH(Zmudzkis, 1984). :LE]J_ A Ak
ol A7) 7 F2 2 A9 w217 24 o] segmental de-
myelimitione] 2y7]37 Schwann's cella} mitochondria
44 vk 27t 9lrk(Luigi, 1983).

A Al 52 AR AT A IR/, 2R 22
WEAE Hell A neael s1Ke] FHEel Sk
| (Landes s, 1976), 2 Aol x]= Al S A}, &zte] 2 e
slo] 7194 leon, o218 Solasieke] 7wl
dAgich 71EAMS 754, - oE o, A%
2 4§ Sel ol st Qenl, B3] gl 27
% AAAZ Fe] o]8-5 a1 3leh(Watkins 5, 1983).
7I9& ARAHE S, AFH v EE 50 S0

ALZ W 3 9) o v(Muzzarellis, 1981), 3%
HA, A Foll A7) e Ao oduix et
(Hirano%-, 1979). &3+ 7|9 -2 4|a] 7] EARS g5
3 % SRS Ak el i ow s

716l 2] eol e s} A wofl uleia] o] Hg(ll)
2 Culel 4 B4 S AesEETAL
1990)

o

fr

£ 7194 Gopxdstelo] 2o 7| EAL
2 ] /5110]x17]01 33 742 2 Alzhg) wte) 5
% aaks Zshent

IL AlEXiE 3 ke
1. M8SE

stz ojsojst AUEE KA AR
Sprague Dawley 3F 3~457 £7]8 Lgulo} 25
ok ARA A A-EAIZF Aol ARl
A AL 2% 18~24°C, FE 40~70% WS
FrAshE A AYEE ok

2. 7|E&FRIE

AR A g Aol A 2N HCl 583 Fo)| 4] 647t 5
St HEA TS wAES AAS T A2 g F
2N-HCLo 2 Al-8-of] 4] 2447& 22 sle] 15°Col3} &=

ol 4] 4% NaOH 4=£-© 2 2447} 2o} x]e]s}e] it
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Table 1. Experimental dosage with rats treated chitosan and lead

Dosage
Group No of Chi .
rats - 1tosan: Lead
animal food
Control 15 0:100 250 mg/kg
Experimental group I 5 1:99 250 mg/kg
Experimental group II 15 2:98 250 mg/kg
Experimental group 1l 15 4:96 250 mg/kg
Experimental group 1V 15 8:92 250 mg/kg




Sample

HNO3

H|C104

H2504
Healting

H20 50 ml

CeH14N207 (25w/v%) 10 ml
B, T,B,(0.1w/v%)2 drops
NH4OH(yellow-green)

(NH4)2504(40w/v%) 10 mi
Seeratory funnel

D,D,T,C,(10w/v%) 10 ml

MLBK, 20 ml
Shaking for 10 minutes
M,I,B,K, separation
Volatilization

0.IN HCI

Vlarian spectr. A.A-30

Fig 1. Determination method of heavy metals in sample.

2451 eh(Fig. 1)
6. E1F| EI|LH metallothionein X

Z2]%2] metallothioneina liver2} kidneyE 0.5¢g
Hstol Aeld AGrE AAF b, 025M HeHg
oll(sucrose, Sigma)E- 7}3}HA] Teflon glass homo-
genizerg o]83le] FzAE FAZEHEE sjgow
4°Coll A 2087 14 ¥ (Beckman)dle] A E
(cytosol}2- dgict. Al F 02mlE 0.03M tris-HCI
(pH=8.0) <h&8-Ho AH7Ig F 10ppme] CdCl
»(standard solution) 1 m/2 E3}A| 7] 51 Al 2ol 58-7¢
vl oF3leic}. o 7] o} rat RBC hemolysate 0.2 m/E- 7}3}
of ko] Cd3 MTo|2]e] & bioligand & A3},
100°C  +8-g}ol] 127} A=x|A|#H Cd-bound hem-
oglobin-g- ¥HAI 2]zl %, 1,000 g(Beckman, room tem-
perature)& U4lE2]3te] AHEdE Haledo)

o]Ake] rat RBC hemolysate 712} dxje] & ¢
Ade AAE 33 W8Sl 22 A8E JIEEF
240 o] 45k HEHS MT 55 A4S 7he
B 6 abrh 1M MT(EAE 6,050)2 2 b
Ao Fatste] 24 g mgMT F5& T8t}
(Fig. 2).
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Sample(0.5 - 1.0 g)

—— Homogenization(0.25 M Sucrose)
—— Centrifugation(18,000 g)
— Cytosol(0.2 ml)

F—— Tris-HC1(0.03 M,pH 8.0)

Saturation(10 ppm Cd, 1 ml)
Incubation(room temp, 5 min)

Precipitation(rat hemolysate, 0.2 ml) —

Heal treatment(100 C,1 min) 3 times

Centrifugation(1,000g 5 min, room temp, )
AAS measurement of metal (Varian spectr. AA-30)

Metallothionein by amino acid analysis

Fig. 2 The procedure of metallothionein determination in liver and
kidney of rats.
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A

A sdeh(Fig 3).

2. 2HEE0| ol s W3}
27 AFEZF lead acetate - o]-&3lo] el F
=7} 250 mg/kgs Asted 257k Ao] A7l Az 33
ZFAEe] Po) xwi= 3.924+1.162 mgkg, 45, 65,
8ol A 6.516+2.319 mg/kg, 7.986+ 1.163 mg/kg, 10.
217+3.713 mg/kg 22 WP (Table 2) o] 7]7}e] 2
T2 39 R 22 A4S 5 5 UAHP<0.05).
AFT 1S Alo] AlgFol| o] 557} 250 mgkg F
ogks}t F Aol o] B o] EH R AR B
ARS Abz e} B3] [99AFR):1EFIEAD P EAER 3
Foll Al Alo) A17] Az} 7HEe] Fe] ot dlaTel
H|alod 257k FoIA] 0.159 mgkg At EFon, 85
7k Ao] Al of| = 0.492 mg/kg 7rAdh= 7L B 9lsioh
AT s Ale] ALRZFS] Wik 250 mg/kg, ALS

o} F1EAke] Ej] [98(AR)2F1 EADPE = A8t
S F ol A 457k Ale] A1 A ZdAbe] e gt
0.967 mg/kg o 2 7}Aa3hsich.

AT 1, IVellM AtgFel 7184k E3MIE 4%,
8%F F7HAA 75 A7 2 3ol sie oS A
Ashs Ao F el 7| 2Abe] s At A=A

2.2 velhgo(P<0.05).

eol

St W3

A1ake] o] FEa=(Table 3)3 3ol iz 15
23.268 mg/kg, (257) 31.315 mgkg (85F) o8 vieh}
A7) 7ke) AFE AlAF| Wyt Fkeke Al
2 vhehdth(P<0.05).

AlF T 19] 27(21.153+£4.562 mg/kg), 65(28.352+
2.276 mg/kg), AT 2] 43(25.547+3.153 mg/kg),
85(27.774+5.542 mg/kg), A3 1] 25°(18.586+
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Fig. 3 IR Spectra of chitosan

Table 2. The lead concentration in Liver of rats treated with lead acetate and chitosan

(Unit:mg/wet kg, mean+S.D)

Lead concentration by week after treatment

Group
2 4 6 8
Control 3.924+1.162 6.516+2.319 7.986+1.163 10.217+3.713
Group I 3.765+0.932 5.942+1.753 6.516+0.912 9.725+1.542
Group 11 3.460+1.236 5.549+2.761 6.932+1.356 9.115+3.127
Group IH 3.549+0.972 5.725+1.112 6.335+1.216 8.816+1.150
Group IV 3.502+1.763 5.431+0.943 6.112+0.967 8.5324+0.990




Table 3. The lead concentration in Kidney of rats treated with lead acetate and chitosan
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(Unit:mg/wet kg, mean+ S.D)

Group

Lead concentration by week after treatment

6

8

28.916+3.161
29.325+4.112
25.547+3.153
24.5811+1.162

2 4
Control 23.268+4-6.241
Group 1 21.153+4.562
Group II 20.567+2.763
Group 111 18.5861-5.556
Group IV 19.024+3.271

24.5931+3.019

30.118+5.498
28.352+2.276
28.002+3.625
26.481+2.113
25.624+1.353

31.315+6.219
30.431+1.165
27.774+5.542
26.627+3.157
26.5431+1.998

Table 4. Metallothionein concentration in Liver of rats treated with lead acetate and chitosan

(Unit:mg/wet g, mean+S.D)

MT concentration by week after treatment

Group 2 4 6 8
Control 0.08-+0.03 0.09+0.02 0.09+0.02 0.11+£0.03
Group 1 0.09+0.02 0.12+0.05 0.11+0.03 0.13+0.04
Group 11 0.11£0.05 0.12:+0.03 0.12+0.04 0.14+0.05
Group III 0.10+0.03 0.13+0.07 0.11+0.05 0.15+0.10
Group IV 0.12+0.03 0.14+0.05 0.13£0.05 0.15+0.06

Table 5. Metallothionein concentration in Kidney of rats treated with lead acetate and chitosan

(Unit:mg/wet g, mean+S.D)

MT concentration by week after treatment

Group 5 7 p P
Control 0 .05+0.02 0.06+0.02 0.06+0.02 0.0710.03
Group 1 0.0640.02 0.07+0.04 0.05+0.03 0.09+0.04
Group 11 0.06+0.03 0.08+0.03 0.08+0.04 0.09:£0.05
Group IIT 0.081+0.02 0.0710.02 0.08+0.03 0.08+0.02
Group IV 0.07+£0.03 0.08+0.02 0.091+0.03 0.13+0.06

5.556 mg/kg), 85(26.627+3.157 mg/kg), AT IV
45(24.593+3.019 mg/kg) 65(25.624+1.353 mg/kg) 2
B 9’]E4 E°:]"’ok°] gz Ay el =
F= aEe AE B Adeh(P<0.05). wpei 7]

AR 83 Aol A @3 35S A3t wiAd e
E7lez AbgEd

4. ZVEHZS 9| Metallothionein(MT)S T B3}

Ao MT9| FE @it Fot(HE2T)dNA =
0.08+0.03 mg/g(2F) ~ 0.11+0.03 mg/g(85)= v}et
g ol 7|2kl A4E Frbske 2 2 4 alsinh
(P<0.05). w3t 7| &4} o &3 FoAF (A Tyl =
N EAL Folzpo] Z/HR5E W W ML &
hsbe A2 velto(Table 4) SAA R §2f
3t 2ol 12 THP>0.05).

5. AMEFEO| Metallothionein(MT)S 5 B3}

4 ARFe] MTRS it Fo F(HHED) 27,

05+0.02 mg/g) 65+(0.06+0.02 mg/g)o & v}epRtO.
H, AT [(Hel#e] 1% 7| =AM A AR5
o] MTEE 2%F(0.06+0.02 mg/g), 85(0.09+0.04
mg/g)C & vieht A7 ke] A5 MT=e]| 57138}
© Ao vehd oy FAAHLE fog Apol= ¢l
A tHP>0.05).

AT IV(Hole] 8%7| EA+)e] 33 AlAF
o] MTEF&(Table 5) 25:(0.07+0.03 mg/g) 85(0.13+
0.06 mg/g)e 2 el 7] EALS] Fojefe] & A
Toll A= 7] BA 2 o] Fofr)|7te] H4E MTEke]
Z7}3l= e B 4 919 th(P<0.05).

Iv. & =

191 A 05} s Heksied S e )
& golAdstsiel 7| mAre Azxshelch 71 EARE A}

E } &3hsho] %—Mﬂl "‘°] A171e1 el F28 743
2 AARY ] 5kl YAESSLEAIE o]435)e]
Z2213le] on, A7y metallothlonem~ #J 2F(Onosalca,

1978)3F A3} oh2-7} 2k A28 A =gk
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% &3k 2 AE 2 5 A3

3. 33 72 metallothioneingF-& gub Fof 7o
ulste] 7B SolFeldl B kb Ae o
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4. 3z A1AH] metallothioneinZF-2- 85uf] datb Fof
FAAE 007 mggoldonk, 71 EAF Folako] F7ta
42  metallothioneinZFo] [0.09 mg/g(A5 % 7] EAE:
Group )~0.13 mg/g(iL5 %= 7] EAKGroup 1V)] £713}
= o2 vephgol

=
=a
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