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ABSTRACT

This study aimed to find out the effect of freeze-drying leek against cadmium poisoning on the
cholesterol and enzyme activities in serum and superoxide radical, SOD and catalase in liver and
kidney of the male rats during the administrered period.

In this experiment, male rats of Sprague- Dawley strain were used. The rats were divided into 3
groups which were fed differently either for 5 weeks or for 10 weeks : basal diet, basal diet and
cadmium in water and 3% leek added diet and cadmium in water. Cadmium was administered ad
libitum 100 ppm CdCl; in water,

The followings are the results of this experiment.

1. Leek reduced the cholesterol and the activities of GPT increase resulted from cadmium treat-
ment,

2. Leek reduced the rate of cadmium in liver and kidney.

3. Leek reduced the activities of SOR and catalase in liver and kidney, while it enhanced the ac-
tivities of SOD.

4. Leek reduced the necrosis and swelling in liver and kidney casused by cadmium treatment.

This experiment showed that leek-addition group had protective effect against cadmium pois-
oning and increased Al.Pase activities in serum. Leek alleviated GPT activities in serum and cad-
mium concentration, necrosis, and swelling in liver and kidney. Therefore, this experiment con-
cluded that leek has defensive power against cadmium poisoning.
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Table 1. Composition of experimentai diets

Diet compesition{(g) Water
. + .
Group Basal diet Leek (+ Cadmium)
Normal 100
Cd 100 100 ppm
Cd+3%
Leek 97 3 100 ppm
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(glutamate pyruvate transaminase EC: 2. 6. 1.
2.)E2 Reitman-Franakel 22, alkaline-phos-
phatase %74 & King-Kingol i1¢td Al eb& Apg-

A=

45 C ol A 0;1%?133-‘5}01 f;‘ﬂ‘ﬁi ?lzé‘%"% *]3}
I conc-HNQ:$ HCIO & ol &5t 4F Saj3l &

AAFBREAE olgsad AngS P

4. 7+ AMEES| SOR, SODYY catalase &

(1) 27Alg 2] 24
Tob A el olgake] WzkAlZl gu) 8-3e] 50
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sHttH(p0.05).
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Table 2. Total-cholesterol(A), HDL - cholesterol(B), VLDL, LDL -cholesterol(C)" and VLDL, LDL/ HDL -

cholesterot (C/ B) in serum of rats (mg/l) (%)
Group A C C/B
Normal®’ 40.07 + 8.08( 86) 15.79 £ 2.08 24.14 + 8.99( 77) 1.57 £ 0.66( 74)
Normal® 39.83 4 7.79( 76) 16.27 £ 7.06 23.56 + 6.06( 71) 1.71 = 0.66( 77)
Cd® 46.45 + 12.28(100) 15.25+2.99 31.20 + 11.95(100)* 2.13 +0.95(100)"
Cd” 52.72 + 6.23(100)" 15.32 % 3319+ 7.32(1000%  2.22 £ 0.87(100)
Cd +3% Leek® 30.08 + 3.89( 65)% 15.00 - 1.18 £ 0.65( 55)

Cd+3% Leek" 36.86 £ 2.69( 70) 14.79

2.38 16.61 = 6.54( 53)
2.53

21.97 £ 4.80( 66) 1.55 +0.53( 7))

{a) 5 Weeks Data {(b) 10 Weeks-Data

1) VLDL, LDL-cholesterol (total cholesterol-HDL chlesterol)

2) Significantly different from Cd(p<0.05)
3) Significantly different from Cd + 3%

Leek (p<0.05)

4) Significantly different from the other groups (p<0.05)
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AR A7 WEFez Yzt
2) gHe GOT, GPT% alkaline phospha-
tase( Al Pase)
g2 GOT, GPT¢ ALPase?] 84 %+ Table

33 gtk

GPTE 3717t 5 7t=g B5FeiZe] 44
Aojzol wlal BAEL AFSdEd ol:
Stacey™ e} A ute} pkrh GPT%LH =
§E B& Hylpol AAn R oEEa] Fo H)s)

A3 AgES BT

GPT: AV % 3 §7L_T~oﬂ S

B ORE Z7vsl o L} =
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GPT® 55
7} SAew wHESof el vlsl okt A Ealed
105 A Folr= w5 "ol =g OR %
oo wd GPTE w7t geolabA uviakc
{(p<0.05).

ol e &tk ,gﬂ_z“'«.g] GPTe 4% 2v4A Fal 5
F= "rbarol v B WS F oo vlE) thel &
g AAegel Fwvb Wekai(Table 4), 7tz o]
_n}/\}g} o] olAlE vk ytee] Qi g7k
WW ‘“/& ﬂc‘:_o_gz 91 &

T AfRelA w3 Arbe) BaE

O’Brien §7& 71=2H-S 2 Fo] B2os5iH 4
2 Hutel Al Pases & ol vlsf A w7} 3
I 50% A5t Hustgon, o e g

3}

4 AlPase?| 84 x7) <F 21% #AT #AS
} ot =38 Copius Peereboom-Stegeman®

Table 3. GOT, GPT and alkaline - phosphatase in serum of rats

(GOT, GPT : Karmen Unit, ALPase ; King- Amstrong Unit) (%)
Group GOT GPT AlPase.
Normal®’ 124.50 £ 19.38 ( 88) 33.17 + 4.26( 87) 12.17 £ 1.83 (115)
Normal® 142.67 £ 25.59"( 80) 52.00 + 8.94( 73) 14.86 = 0.47"(115)
cd 141.17 + 30.20(100) 38.33 4 7.71 (100) 10.58 + 1.55(100)
cd 178.33 % 16.93(100) 71.50 + 1.55"(100) 12.88 + 1.45(100)

Cd +3% Leek®
Cd +3% Leek”

131.86 + 16.24( 93)
175.50 + 8.46( 98)

32.00 £ 5.29( 83)
54.17 £9.79( 76)

12.32 £ 1.45(116)
12.76 £ 1.74( 99)

(a) 5 Weeks Data (b) 10 Weeks Data

1) Significantly different from the other gorups(p<0.05)
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2 28 F9 =S HsFEAe A ¥H oM eE 5 Hrbde] =g UEF AT
AlLPasew 79 ¥3lr} °i°*°1+ hap 4 Aol A vlsl fofshA v E«l = Fol HHHYUTH
= F7htE s R nddnh E A= B als e (p0.05). Aol A= B3 HrlFo] 7l=F &5
B2 FoA] vy Fof oM ALPaseo #AL BEojyo s B U 94 FtE o] 3y ctﬂ
bk T olMe Buvt T B A sEFeldE BAMoR folsh M o] HAY
BAAE RS Fistd AlPases] #41w7 thp0.05). ol @ w3 Bolusl Re Ao
HastE oy =g REE EFAE 79 =5t Koyozumi®' ¢k o] 5%e] W 9}l o] 3
54 89 E5F AgPfolMe 7}-5% i B o Z 0] 4o}l &9} Caol Fl= B9 ) FFE A
TET Frlele AEE BRIy 1057 Ay siatd i, allicine! AW F+8 7l wid s
AME Y AolE 2 4 glodnh 2087 WEog et
HAFAMEL FIEE 52 3. 2tn} AlEE 2| SOR, SOD&} catalase

bl Aol AL F FEie Table 42} 7’“4 1) 7k2] SOR, SOD$} catalase

TR g tHERA S G A vte g 7ho) loj M 7t o] Fajel] 2]8 SORY F%
7} EE el wis] =k 9} SODS} catalases] BAE W3= Table 59

kel A/i%: B3 Hokire] 7=l UEF o 7kl
Hlg] @& Fo] st gol 2HHUsd, 105 4 SORE -3 #Hrlge] 7l g TdEFo o H

Table 4. Cadmium contents in liver and kidney of rats {unit : ppm) (%)

Group liver kindey

Normal®' 2.95 + 0.65( 6)V 758 £ 0.65( 9V

Normat® 3.72 £ 1.65( 4)7 7.05 = 1.84( 5"

Cd¥ 50.37 + 2.93(100) 84.95 + 8.27(100)%

g 94.55 % 9.36(100)" 140.41 + 28.68(100)"

Cd + 3% Leek? 45.93 % 2.06( 91) 75.71 + 11.86( 89)

Cd + 3% Leek"” 65.43 + 8.82( 69) 96.36 = 5.12( 67)

(a) 5 Weeks (b) 10 Weeks
1) Significantly different from the other groups (p<0.05)
2) Signifcantly different from normal (p <0.05)

Table 5. SOR, SOD and catalase in liver of rat Mean + SD (%)
Gro SOR SOD catalase
wroup (umole/min/g tissue) (unit/g protein) (unit/g protein)
Normal?’ 0.10 £ 0.04C 77) 5.32 = 0.89(118) 6.89 + 2,10( 94)
Normal® 0.09 = 0.05( 64) 4.84 + 0.43(117) 6.63 £ 2.36( 87)
Cd* 0.13 = 0.02(100) 51+ 1.02(100) 7.31 # 0.92(100)
Cd” (.14 + 0.05(100) 12 + 0.47(100) 7.65 % 2.34(100)
Cd + 3% Leek® 0.09 £ 0.011 62) 5.08 = 0.78(113) 6.71 = 2.210 92)
Cd + 3% Leek" 0.10 = 0.02( +1) 4140 9(100) 6.33 + 2.10( 83)
(a) 5 Weeks Data (b) 10 Weeks Data
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8 aste 23¢ BRou AN gL
Aok 271 BE B3 YR Aol ey
SORS #3ko] v &atsint.
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A o2 Zrbete BEFOIYo Mt 2 2kl B
A Felge g

ol s AEF G
Qo 2t #1re] F7

_J—T‘

U
Aol Fash Age

2 #2129 9 Parlzek“’ o] EALQF
ol B AyoMn 7t F3rel] Rold Aolg
3 Royd FEHIFE SR GEFo

.
ol vlaf SORY AW A1} catalasesl A w7t 7F
2331, SODS] &A% 7t &713sls A koY)

2) 412l SOR, SOD# catalase

A12re] SOR, SOD$ catalase=
o},

SORE ¥& Hrlrol W71 my 7lu g
BT 46~17% A vE2 7Ahsg 71
L GEFATE 55 Pl Aol
H] 3] SOReo] Folst Al Z715 A tH(p<0.05).

SOD9| B x v ¥F Hridel stug v5
ool vlsl Fridhe AFE 2l 55 43

oA HF HrrEe ohE ol ¥E) SODo &
=7t FolstAl e ek(p<0.05). 105 A ¥
M §-F HITFE N=E DF Tl vl
SODe] #o] Fristd ot BAHY Feoly

Table 63 7

r{o 2 H—l oi SHIR

Table 6. SOR, SOD and catalase in kidney of rat

At
Catalase= 7'=§ ©ESo ol vla) 553 A4
A M B 2 137% F 713k o
AEE BEEZAl Azte] AxEw A ztol
£49ve Cherian” ) B 119} o) M3 ot
£ SODe) FHert 55 Aol val #iasty

T G B g S8 &

10% A8 FolE 260%2 371

stgch ¥EFE Frbek 2o b Ageld v

WS SHe g B FoFR 9 SORFE

2 el 2% Foit sl=Bow Qs SORe
Z7he dAste At dok

O

Hussain -‘; mo.

:,&
i
c

A
& Lz
i, JJr*@‘JM 7‘1% peroxidesE 20 "/ ’57%}9‘11‘}

w3 g en Sajki SV Gill £V vls
3 Ao 233t

B A% % Bauer'2) s 119} 7o) o B
& Fo3t2 SOD /o] At A3 vigtol
F71Ee we Jlm g GEFo el SOD g4 o
Aol Zol vl pAEJAOY 2E: Hrlire

SODY 747 JAIHE 23S By vtk
K39 allicine] 7= 83 ZA3sle] wlgz 2 o
Qo] ez PAELEZN FlF oz 9% SOD

Mean + SD(%)

G SOR SOD catalase

U . . . .
roup (umole/min/g tissue) (unit/g protein) (unit/g protein)
Normal® 0.11 £ 0.04( 52) 3.66 + 1.13(113) 4.88 £ 1.56(121)
Normal® 0.10 + 0.09( 38) 4.16 = 1.25(127) 3.88 £ 1.49( 96)
Ccd® 0.21 £ 0.04(100)" 3.24 * 0.55(100) 4.04 + 0.33(100)
Ca® 0.26 + 0.12(100) 3.27 + 1.27(100) 4.05 + 0.97(100)

Cd + 3% lLeek?
Cd + 3% Leek"

0.14 £ 0.33( 67)
0.12 £ 0.07(C 46)

4.65 + 0.91(144)? 5.5
3.88 + 1.30(119) 3.7

+ 1.150137)
0 + 1.53( 91)

(a) 5 Weks Data (b) 10 Weeks Data
1) Significantly different from normal(p<0.05)

2) Significantly different from the other groups (p<(.05)
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1. Liver of control group. Normal architecture of hep- 4. Kidney of control group. Normal renal tubules sre sh-
atic cell cords, H ~ E stain, x 200. own. H — E stain, x 400.

2. Liver of cadmium treated group. Cloudy swelling and 5. Kidney of cadmium treated group. Proximal tubules
cell necrosis of hepatocytes ate shown. H — E stain, are shown degeneration and necrosis, H — E stain, %
x 200 400.

3. Liver of cadmium and leek(3%) treated group. Clo- 6. Kidney of cadmium and leel{3%) treated group.
udy swelling and cell necrosis of hepatocytes are Proximal tubules are shown cloudy swelling and nec-
shown in mild degree than cadmium treated group rosis in mild degree than cadmium treated group(fig.
(Fig. 2). H—E stain, x 400. 5). H —E stain, x 400,
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