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Abstract

The effects of mungbean sprout juice on cadmium-induced hepatotoxicity in rats were investigated.
Sprague-Dawley rats weighing about 90g were divided into 4 groups and raised for 6 weeks. ; control
group(CON), mungbean sprouts juice—administered group(MS]J), cadmium-administered group(CAD)
fed water containing 40 ppm cadmium chloride and mung bean sprouts juice and cadmium—administered
group(MCD). The diet was supplied every day for the measurement of feed efficiency ratio(FER) and
net weight gain was measured every 3 days. The activities of serum glutamic oxaloactic transaminase
(GOT) and glutamic pyruvic transaminase(GPT), superoxide dimutase(SOD), catalase and glutathione
peroxidase(GSH-Px) in the liver and the hepatic contents of glutathione were examined. The contents
of Cd in liver and kidney of the rats were determined by using ICP(Inductively Coupled Plasma Emis—
sion Spectrophotometer). Growth rate and FER were decreased in CAD group, compared with CON
group but the changes were not significant in MCD group. The activities of serum GOT and GPT,
SOD, catalase and GSH-Px in the liver were increased by Cd administration, but the alterations were
decreased by supplementation with mungbean sprouts juice. The level of glutathione decreased in
CAD group(26.8+9.0mg/g liver), whereas it increased in MCD group(36.4+15.8mg gliver). The content
of Cd in the liver and kidney in MCD group(9.57 ppm, 4.88 ppm) was decreased, compared with CAD
group{(12.81 ppm, 5.46 ppm). This result suggested that mungbean sprout juice has a lowering effect
on the accumulation of Cd in the liver and kidney and it is believed that the juice has some protective
effects to Cd-induced hepatotoxicity in rats, but the mechanism of these effects was obscure.
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A 7}=5-9) free radical A ol 23 Al x &4 o9
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Dawley74] 4 AP E 24Nt AEFEASA
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o2 7l 8Alol9} B8 213 FFIHA LA F
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B E JIEE FAT Y B UEF A st=F ¥
3 FodF(Table 1) 2.2 3o 6577) basal diet= A}4-3}
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ml¥ 7 Fostglol 7]'——‘13* o] 40ppm cadmi-
um chloride &% & vjd A2 ZF3tdch A5+

& I AA717] A 18412k %1} g F3 FAA &
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A& 2elsled GOT % GPT &4 o A&-stel o 2t
2 (0.25M sucroseff 02 7+F-§ FF3l] A&
AAG F &3}

B2 24 ¥ AME =H
.

222 g 4ul=k(w/v)e] 0.25M sucrose 44§ 7+

Table 1. Composition of experimental diet

Group Diet composition

CON Basal diet” ~ — -
MS]J Basal diet + MSJ? -
CAD Basal diet -+ cap?
MCD Basal diet + MS] + CAD

YAccording to AIN-76(27) diet composition

PMS]: Mungbear sprout juice(8ml/kg, body weight/day,
P.O)

9CAD: Cadmium chloride(40ppm, P.O.)
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8}ed ultra turax homogenizer 2 w}4) 84l th.o] vhafl o
AL 600X goll A 154 FoF AAIEajsle] b2 8
mitochondria #3822 A3, 2 AEH] dR-E )
A1 10,000 X gl 4} 20% 5-<F 214 %21 3}od postmito-
chondria #% 2.2 93¢t} Postmitochondria #&-&
superoxide dismutase, glutathione peroxidase &4 &
Ao B442 2 mitochondrial ¥3-& catalase &4 &
Aol EAdez A3l th Superoxide dismutase
(SOD) &4 X+ Crapot (28), catalase B4 == Abei
w1 (29), glutathione peroxidase &4 £3= Paglia®} Val-
entine?] (30), glutathione T F-& TietzeH (31) 2.2
23ttt 3 F GOT(glutamic oxaloacetic trans-
aminase)$} GPT(glutamic pyruvic transaminase) &
A %+ Reitman3} Frankel(32)9] W} o) S5 zA) %
kitg AF&-3ted A3 A mi% Karmen unit(33)
2 viehli ol

ICPol| ef8t Cd &2t 24,
7174 o = §-& B3P o2 $%381¢] Table 29}
7 278}l A ICP(Inductively Couple Plasma Emi-

ssion Spectrophotometer, JY 70plus, France)7]7] ¢l}
913l tH(Table 2).

chzlo] Mal W AEIDlel M2l

A o) Ak Lowry 5(34)9 Wy ol 9] &
AHadon, APAde FAAYSS FFAY £F
HAAHE Aabslol ond, 2 AP F7re] f-94 AAL 0=
0.01, ¢=0.05 4= 4] Students’ t-testE o] &3}o A
3 wl2Ekelch

gzel MEE7IEn Molzgd ojxl= G

677k AFFoHElA, 7le g F9% CAD

Table 2. The operation conditions of ICP for cadmium
analysis

Mode: JY 70 plus, France
Element of Sequential: 214.438nm
Sequential Monochromator: 2400 grooves/mm

Power: 1000W
RF Generator: 40.68MHz
Plasma gas flow: 12L/min
Sheath gas flow: 0.2L/min
Nebulizer gas flow: 0.35L/min
Sample flow: 1ml/min

Measure Mode: 4 Mode(2sec,3point), HV(500-990V)

Q.

=
I} AFZ7Hgo] 2ok

MSJit2] Aol a8 01642 CONT-Hr}: of7t
gk o} CADT-E 01375 CONTol vl §-9)g
ZH4E el 9 2(P<0.05) MCDES 0.1622 CONF
o Blal A= A= 9l o) CADT Rk £71E Jet
Hslth(Table 3). o1 X AFZF7185} o] E-gollA]
FtEF ol o] Rt vl F4S 29 AL Fox
F(3)e] AN=FE FAYS o Aol AASA T
Hdvhe 232 735} 0)(36)2) Bas} A5 %
YE AFL Sl g R R A4 AFS7Hes Ao
&S ARA ) AN Z7MAA A2 AR

H GOT & GPTo| g4Mxof njx|= ¥

rlo
]
1
mgl:

6577t =5 E WS Bmlke/day)S $13 MS]F
9] 83 GOTEA & 53.26+4.10 unit/ml serum & & o}
Z7(CON) 59.72+6.84 unit/ml serumX.t} Bgton]
7+= % (40ppm)THE F4§ CADTS 108.27+16.07
unit/ml serum.2.2 CONTol| v} & 28 Z715 vehyy
tH(p<0.05). FF & A F(8mi/kg/day)® 7H=5(40
ppm) ¥ ¥ £13F MCDT& 84.26+9.35 unit/m! serum
2.2 CONT9 B3 = F7tg g v CADTE R =
A UA A=A oHp<0.05)(Table 4).

H3 GPTE#H =+ 55 4HE A5 5(8mlke/day)
Fol g MSJE2 20.70+3.60 unit/ml serum®. 23
(CON) 24.75£2.77 unit/ml serum>} f-Aslg 2}, 7}
=E 92 (40ppm) 593 CADT-L 59.25+6.93 unit/
ml serum2.E CONTl| 8]3] %2 F71E vehic).
258 AZ5(8ml/kg/day)s} 7+EH(40 ppm) W F

Table 3. The growth rate and FER of Cd and/or Mu-
ngbean sprout juice—administered rats

Week Growth rate”
Group 01 2 3 4 5 6

FER®

CONY 0 1.22 141 161 149 175 206 018
MSJ 0 110 1.24 144 148 164 1.84 0.164
CAD 0 107 123 142 151 161 1.72 0137
MCD 0 1.10 124 136 170 162 177 0.162

YSee the legend of Table 1.

PGrowth rate(Wy/Wo): Ratio of the body weight(W1) to
initial body weight(Wy)

YFER(Feed Efficiency Ratio): The total amount of we-
ight increased/the total intake of food

Pp<0.05 vs control group(CON)
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Table 4. The activities of serum glutamic—oxaloacetic
transaminase(sGOT) and serum glutamic~-py—
ruvic transaminase(sGPT) in Cd and/or Mun-
gbean sprout juice-administered rats for 6
weeks

Enzyme activity

(U/ml serum) CON MSJ] CAD MCD

cOT 5972 5326 108277 846"
s +684 +410 *1607 +9.35
*xg sxb

«GPT 2475 2070 5925 32.80

+£277 360 £693  *£347

USee the legend of Table 1.

After the designated time, rats were sacrified and en-
zymes activity were determined by enzymatic methods
described in materials and methods

Values are mean®=SE of 5 rats per each group.
*3p<0.05 vs control group(CON), and ®p<0.05 and "*p<
0.01 vs cadmium treated group(CAD), respectively.

o] gk MCDF€ 32.80%3.47 unit/ml serum 2. & CON
Foll v & Z7bE 9] o} CADTZRehE 7HAE Vel
Qo) FoAd S ok ZheAke A X7 o)L
A GOT, GPT 84 %(32)7} 712§ @5 Fof TFollA
Z71E e -2 Fl=F £ &2 ¥4 GOT, GPTH
Ao ZrlE Gl o9 2 (25), &9} 7(26) 2 A
5(22)8] Hye}l A 3le BRUE A Fo§
9 ¥4 F GOT ¥ GPTZ&A¢] dixToll vlstd o}
& Bt ol JlEEE FOY¢ F 551 E
g 5T AN E teF DFFo Tl B3
AAUA A H gL EFIE AFo] 7l=F Fo
2 Qlg 7hEAg = AR S BA £ 9lS Ao

o o b
N

2lF el 7t=% & SOD, catalase, glutathione-
peroxidase(GSH-Px) &4 U glutathione&ztolf 0|
i 9%

6571 7FEF TS F0I¢ CADT-S] SODEA 2 61.55
19.68 unit/mg protein. 2 ZT 26.25=3.74 unit/
mg proteinel] ¥] 3] VAT F715 JEbH 2 5 (p<0.05),
SFuE AEA St=EFE W F9E MCDE 37.16
+4.22 unit/mg protein®- 2 CAD7FRt} @& 745
el tH(Table 5). SODBA =7} 7tef B 5 Fo T
o4 BA A F715 vhebd A& Gregory % Fridovich
537 2 29} 71(26)9] B4 SOD2| &AL A
W superoxide anion(Oz " )3 -2 free radical®] A4
ol & Wl SUHvkT A|H YKol £ AFME 7t=
Fo] AlZ W superoxide anion(Q; " 7)2] A& F7}A
#A ol thgl whojxt 8.0 2 SODY| Aol FrE A

Table 5. The activities of SOD, catalase and GSH~
Px,and contents of glutathione in liver of Cd
and/or Mungbean sprout juice—administered
rats for 6 weeks

Enzyme activity CON MS] CAD MCD

SOD %25 2255 61557 37.16"
(U/mg protein) +374 £491 *968  £4.22
Saﬁj""se 11462 10368 18489™ 1306.0°
mL/me +1658 +207.2 +1481 +2560
protein)
(C'SE;PX 123 091 286 1387
mL/me +£024 038 *037 *025
protein)

Glutathione 39.2 44,6 26.8™ 36.5
(mg/g liver) +54 £485 x40 +58

USee the legend of Table 1.

After the designated time, rats were sacrified and en-
zymes activity were determined by enzymatic methods
described in materials and methods.

Values are mean=SE of 5 rats per each group.
*a9<0.05 and *’p<0.01 vs control group(CON), and “p<
0.05 and “®p<0.01 vs cadmium treated group(CAD),
respectively.

22 AZFEA Y S5uE S FAR 7l=F F
of &3] 2715 SODEAE S A4 s AL
o] Az},

657t 7= H & F13 CADTY catalaseBA -2
1,848.9+148.1mU/mg protein®. 2 ) 27<(CON) 1,146.2
+165.8mU/mg proteinell B]3} 2§ F712 il
25 (p<0.0D), HFFHE ASH Ft=FS U 77
MCD¥< 1,306.0£256.0mU/mg protein. 2 CONT
Bohe Z7hE 2 CADTF R /8@ 228 By
t}H(p<0.05). Catalase 7Fol| 713t o] & 31w (38) Al
Woll A Zuke] 2p714ks B /7189 AbsL R A7) HoOp
£ GSH-Px®} @ E33l= £42(39), ¥ dFelA
FI=F FHE catalased] 4¢] 7M1 AL 7l=F
£ 2 hydrogen peroxide®} 72 free radical A4 o}
7} = o] o]ol T3t A A ] nloir] A o 2 2143 Z1(10)
2 29} 7(26)2] Byt ARG on B E AS
ZolZ 7l F Fojd 9} £71% catalase@Ado] of
Z7ol 8] 8le] frolehA A4S Bl AL SFuE 5
Folli= 7t=F Fof ol 23te] A4 5 HoOas}h 22 34
A 5 ole AR EAS R AR

o
2

m

g
HopAlr},
653 FF= g £33 CADTS GSH-Px342
2.8610.37/mU/mg protein®. 2 tZ=7(CON) 1.23+0.24
mU/mg proteinell 8] &l §-213F Z715 el o0 (p<

=
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0.05), HFv& A% ﬂc Hi B2 1.38%
0.25mU/mg protein® & 7} =8 @& S o F 1) §-9
T AAE HL B ol aHp<o.05 ) 2328 CONT R
t} doktd GSH-Px+ Se s §43l= s A 42
AW el 4] glutathione& 71 A 2 s}o] Hy0.5 A 2l 8k
EA2E AE vetgl E, Z5Aababe] g a) Ao
ZaE 3 A AEH A6 o8 Frlsle AR o
2 Sloh(40). 7h=EaEE Foig FolA GSH-Px
A7t 2T vl8] S48 A& 7t=F ol 9% 5
A3 Aol ol Ha0.9] BAl o] Z7}5]o] GSH-Pxe] &
o] F7HE AL E AZtEH o9} ke A shE
2| Fojzfo] ZIE L E ZHA E £4ko] TR Al 3}E o]
GSH-Px2] &4¢] F7lEodvhe o9 71(25)9] B3
ot dA st o B Ao ZFUE AFuke £
g o] A5 qF TR GSH-Pxe &A4e] Igte
Ertolle} 7o & Fo98 TE 2T FA18 &
e HAES S5 UE AFo) 7l=F T 9% 7
FA 2o o] F71E GSH-Px#A L A4 A &
245 el 5 9% ?i‘DP ol Hakd gl 7k
71 B3 4 9l RoE AR
6—’7—7F FIeFTS F °:]ff} CADTY glutathionedt
& 26.8+4.0mg/g liver® HZF(CON) 39.2+54 mg/
g hverol] Bl FAF FA2E ehY2(p<0.05), =5
UE AEFH StEFE 3 5948 MCDEL 365F
5.8mg/g liver®. CADT- Rt} §2 2718 B4} 7=
FUE 5o 79 GSHY ko) el sl &
%) 72 Vehd -2 GSHY) tripeptide F 58] sul-
thydryl717} 7} =83} chelate compound 2 34 3}
7t=g F9E Adgozd A4S oA 717(26),
R GSH-Px ] & Xd 98] GSHe] ~xg 225 GSH
2| ghedo] A4S Hole A2 AztE oA n H5u}
2 AF TR Sl F T o8 ra" GSHY &
FL FHE NS SFUE A4S0 7l=F 54 9
& A E H0: 59 78718 278t GSH-Px2] 4

Bt EoEn2H GSHY A8gE Zo]E jloa &
e R= N
=5FLE MEQ Fo{7} 2lF 2| 7han} AEZTE =

Cdatabofl o|xl= H&

N Z2F(CON)H HFbE AFS T8 MSJE&
7t=Fo| 7é€5]7‘] sk FtEgahg £33 CADT
9] st=gad AT A4 zhzb 12.81ppm, 546
ppme] sl e} BEEUE A& sl= B8 Wi Boig)
MCDT 9.57ppm, 4.88ppm2- & CADT-¢l ¥] 3}<] 7}
=gl A= g tHTable 6). B A3 A H5FUE

G oB e

Table 6. The contents of Cadmium in liver and kidney
of Cd and/or Mungbean sprout juice—adminis—

tered rat (ppm)
Group Liver Kidney
CON” - -
MS] ~ -
CAD 12.81 5.46
MCD 9.57 4.88

USee the legend of Table 1.

After the designated time, rats were sacrified and the
contents of cadmium in liver and kidney were deter—
mined by ICP described in materials and methods.

33 5o ol Fl=FuS
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TR} A} A3 2404 7t B§-8ko] oA L}
e ol Ade e §-8 FAR AY T TR
2 233 74 a] 3 A ¢34, FAE TIREeR
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7t=w2 Fet Mol d3kE v A Flmg T 2
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I Ay sA Aoz AEEHE vk Aojsts
oz a4 g walo] 34} Agtsle 7S JA8
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opedo] A o 2 sluful A o2 Ajtstel o
ehd A3elA], B2 SRR 5] o] watge gk
Fa5id S AR 3 AR = gen Y e
A7t destelet Al

AN FteFTE Fo97 To] 2Tl vl
o] A GOT, GPT9 &4 3} free radical & E4
4l SOD, catalase® glutathione peroxidase?] &4 o]
F7+E %29 glutathione®ko] B8] 745452 7}
EF TR AE &40 A0S S 35le,

S5uUE ASH IS T F93% %""ﬂ/“] A4 F
GOT, GPTY #A ¥ SOD, catalase ¥ GSH-Px9]
A o] A% A glutathione®o] £71EgloH 7+
723 A A8 g BArake] AAEgdes BT
UE AFo] #F 0 2hAE £Abel i wiA] EL o
a7} ole Aoz Algdoh

e, BRULE AR 9% Jl=F A5 E-‘—VF
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HE AE AA Y o] m i Al 7 FE4 mdaT
2] 1= Ca, Fe, Zn, Se 59 t}E 4lo] alxbe] g el
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=g AF0) TR T2 1 7 e
o) v A& L ol ] H3le AF WA=
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A% FAF, 7t=F FAL, =FIE AEH J=F
W §} Fo] F0 2 1}yo] basal dietE F0)3HdA 657
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GSH 35} 7h4a) A4 sl=§ o] wste 3
A3k AF e Ao A2 JI=F FoTo)
2T B3te] FoA oz A (p<0.05)E g} ¥
AZ GOTEA R 7= F Foro] dxTel vigte 5
st g o 55 UE ASd sleg Wi FodT2 7t
ZF FoTol ulate foH o g A (p<.05)E M
o, GPT#A-E 7= Fo o] 2t v]ste] F7}
s =FUE AEY Jt=F FATNA FE >
Holx| gkgront we AT velllgde) 1A 29
SOD#A2 FhEF Fo o] tfz=ol Bl a4 F7Hp<
0.05)% 9l o} BFUE AT steF W ool
AE ZF gk Catalase@ A & 7L=F Foifo] o
7o vlalA dA3] F7Hp<00DE RV S5
EAEY 7l Wy FHFL e F T v 3
o froAele 2 (p<005)E S epgich GSH-
Px¥A & 7tef Foj o] ol vlste] Frlakad
o} BFuE A FleF WY R TdME A
(p<0.05)= et k24 o] GSHE S 7l=F F
T& R Fd vl oz A (p<0.05)EHd
o} BRUE QS sle g Wl R = 71
stgivh ZAa A Fof sl F L SFUE A
%3} 7B W Foj o] St g Fol ol vla i
Helrh o)A Aalg v)Fo] B o, 5} E A Fol
A A Fl=EFEoR Z71E ¥4 9 x4 F9
a4 A4S FAAUA AsA 7 2 g Al S
Fl=F s FaAg L S5 UE ASe] sl
ZFEL A5 F e 5 2 AAE S g
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