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Effcets of Bromate on the Glutathione Synthesis in Various Organs of Rats
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Abstract

The effects of bromate administration on glutathione were studied in rats. The contents of glutathione in the liver
and kidney were significantly decreased but the alteration was not significant in lung and blood by bromate ad-
minstration. The decrease occurred without concomitant increases in oxidized glutathione (GSSG) or in the GS5G/
GSH+GS5G ratio. The activities of 7 -glutamylcysteine synthetase in the liver and kidney were decreased by bromate
administration. y -Glutamyl transpeptidase activities was significantly decreased in the kidney and not significantly
decreased in the lung of bromate treated-rats. These results suggest that the decreased synthesis of glutathione by
bromate may be an important reason for the decreased level of glutathione in the liver and kidney, thus the decreased
glutathione transport would be a factor on the changes of glutathione contents in bromate-treated rats.
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BromateZ} 3% 2] A7) Glutathione e o|X+= FF

Z}o} B E AHHypobromous acid: HOBr)= Aol A3}
A =, t& 23l7r 18 =3 bromate(BrOs)E A A 8k A
©h28]. o] ¥ & TRO ¥ BrO; 5 A7) FE°] 4H3}
H A Tl AHAHd S vAe Egd 242 ¢
7 ATH928]. AEAE Fe7]d o &4oZRE AN
S RI3T 5 Ye o 7 Bor1d S 2 JoH10]
g7] &40 g WoJAlZ= superoxide dismutase
(SOD), catalase 2 peroxidase 5 F4+3} AA7A 9 glu-
tathione, ascorbic acid, sulfhydryl groups, uric acid,
vitamine E ¥ bilirubin 5 8| &4 A 43} EFo] Ut
[21015]. SOD+= superoxideE #HsF4E A7)
[6/15], catalase$} glutathione peroxidasew #HAtsl44E
A Asle), glutathione peroxidasew AAFEAZM glu-
tathione(GSH)-& o] 4-3+c}3,19]. Glutathione(L- 7 -glutamyl-
L-cysteinylglycine)-2 ©l Zo|u} DNAS] &4, 29 o

%, thiol7]9] A4 2 2484 245 AETHo2 F8
& ofg] Whgol A3 = AR d9dH, o2 o
A, AR AL EE F45 L R S-SR F

£3+th[2,15]. Glutathionee] #&t=H glutathioneo] #i:
A g ugsd gz 289 gA2 Qldte o 7iA)
AstH &Abe] tie 2HeAlo]l Z715W, bromates su-
peroxide, NO, ONOO 5-& M At A 549 4
£ NOg ONOO™ 3] dojdntn B HUrH26] £
L bromateE SEF A A71HOE FEEE Fo
o2 A 7H AA % HojA glutathione@Fo] FAE S
ZA3tg =, bromated] 2§ glutathioned] #W3}& bro-
mate 549} g 8¢lo] B A2 AZAEHEZ o9 AAS
glutathione Ao #ojste ELQl 7 -glutamyleysteine
synthetase &4 3} glutathione o]Fo B3} 7 -glu-
Jote] 432024 bro-
mated]] 93 &9 7} A9 AW /AL FAEH
o ARNH FHPOEA & 0QEAR oblsE A4
o oy 2 AEo) ARH A2E AN Bk

r

tamyl transpeptidase &4-& &

SEALY] 9A% ZA(LE  201£2T, §% ¢ 40~60%,
¢k : 12417} light/dark cycle)d}oll A 23 7} F23tA 3
SAA A3 A Z 100~120g9) Sprague-DawleyA] -4
AAE A, 48 A% A 2448 5 2 F2
A4stget ol &4 B4 YF WEE Aeisto] 43
=28 94 AZHLA 10:00~1200) WlAH H2stch.
S8 01,02, 04 g/LH
Al Qo2 67147 A

Potassium bromate(KBrOs)&
A A7bete] APEE0) & °f
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Tg Ao x|

FES COp gas 7PA v F, B AFAE
we Aty BRYEANA FRL AHG B2
2sta, 718, A% 2 HE st AdgrE AL
g, A2 7t gol e & 7E o] EHE AA
3 %, 124 1g % 48]2F ) 0.IM phosphate buffer(pH
748 7}3}04 Ho]‘@’:} o 4 glass teflon homogenizer2 v}
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7 -Glutamylcysteine synthetase E#AMT &3

7 -Glutamylcysteine synthetase B =& Meister 59
Hl6]d]l 9siA AT B34 (G0mM KA,
10mM ATP, 5mM glycin, 20mM MgCl, 2mM EDTA 4
50mM L- 7 -glutamyl-L- ¢ -aminobutyrate(GAB) & 3} 3
100mM Tris-HCl buffer(pH 7.8)o] & A §9& H7}3}
o 37CoA 3087F ¥3AIZl &, 10% S-sulfosalicylic
acid(SSA) 0.02mE 7}ste] W3- HAAA AAHH ADP
£ 0.5mM phosphoenolpyruvate, lunit pyruvate kinase,
02mM NADH, 50mM KC! % 40mM MgChLE &%
250mM phosphate buffer 0.9m¢E 7}38}l32 LDH 1lunitZ 7}
3t 340mol A FREE SAYT A28 == NADH
F3AF 6.2mM/eng o83t DHANT FdEHe
NADHSY pmol £2 F AT}

7 -Glutamyl transpeptidase 84T &3
7 -Glutamyl transpeptidase 845 < Tate 59 ¥4
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[22]0] o3 ZgstH ) EAuES-A[ImM L-y -glutamyl-
P-nitroanilid(GPNA)¢} 20mM glycylgylcineE 33
0.1mM Tris-HCl, pH 8.0] 295m¢E 37°Col| A 387} HA] A]

& 2E54N 005mE H7he 410mol M H3tE e &3
=5 A9t 5AEAHEE 18 Fdel 1xmold

p-nitroaniline-2 YA 4= Y= F42ZFS 1 unitZ 3Gt

Glutathione XMzt

Tietzeo] W [23]] s ZH3 AT T3 A4S EA
g 3, ZA] dry ice-ethanol T H o7 FAAZ &, 104)
(w/v)e] 5%(w/v) SSAE 718} 23 & visfstx 10,000 g
2 1587 A2 g3t A2 AHST F
glutatione reductase® -3 100mM DINB % 045U
glutathione reductase -3t 100mM phosphate buffer
(pH 7.5) 2.9miell AR ¥ 25u0F 718 30T A 387 W3]
% 3, NADPHE AZ£5 %7} 14 Mo] HA 718t 415m
AN FXE9 WS 187 ZH3A} Oxidized glu-
tathione(GSSG)2 2-vinyl pyridine(VP)& 7}3) reduced
glutathione(GSH)& A 4§ ¥ glutathione®} 22 o

2 AR

o]
FANE

g o EAXNZ

2 Lowry 5¢] WH[12]d] &34 bovine
serum albumin(Sigma, Fr. V)& B&FOE A3 4
£ AFoA Yol e FAEAFAARE FASA
i, BAH FoAA4 AF ltiple range testZ

o] &3t AT

x0)
-
M
Ao
o
)

Z.2 Duncan’s mu

o127 - 434

2o o oE

Bromate| &7| MF7} WM 2t AN, & 9
tathione0f| o|%X|= gt
BromateE Fojgt #ix9] 7F ¥ glutathione@F& bro-
mateS §FEE /1AL HAAA P& o &F J&FHo
2 743 =, bromate 0.2g/Le] A M A4 dz2T
o wlel oF 20%7} 7F2H A1 (p<0.05), 0.4g/Le] AHAA
= 7t glutathione(GSH)¢| 3ol @A 3] A=At
GSH7} #4-8 MEe AR ZAbel digt o] F71
% 21[7,8], oxygen radicalsel] &3 GSH 74+ bromate =
el g gqlo] @ Ao Azbdr). Bromates T ¥
A 9] 2t GSSG#H-E % glutathione# 7} frALE £-3 9 W3}
£ Ve, GSSG/GSH + GSSGo| apole #AE A @&
ttH(Table 1).
thione oxidase, oxygen radicals @ HAMd 24} 5o 93}
o GSSGE AgHTH15]. ¥ dHoA bromated] FHZ
Q13 7+ GSSG+GSH+= ZHAH Y o1}, GSSG/GSH+GSSG
Bl Hgte gle Aez vehd, GSH 4tste] F7hy,
GSSG #Hdeke] 742 13 GSHZFY wgd ux=
dE HE Aoz A4t 4%l bro-
mateFojo]] 98 ¥ glutathione®e] Wale Zho Mol #
A 8-S eSS, bromate 0.2g/L8 A3 A
gl Hlste] of 20%7F A TR gade] ¢
Z1thFig. 1). &4 bromate 0.1g/L 4%
AaE%a, 02g/L, 04g/LY HFHNA ZAHE
ou FAA e giglen olEd 2=

H glu-

GSHE=  glutathione peroxidase, gluta-

bromate2] <

% glutathione&

Table 1. Effects of bromate on glutathione contents in the rat liver

Glutathione content(mmole/g of tissue)

Treatment Dose(g/L)
GSH+GSSG GSSG % GSSG
Control 7.59+1.06° 0.80£0.17 105
KBrO; 01 6.60+0.92*° 0.65+0.18"° 9.9
02 6.0320.88%° 0.59+0.09" 9.8
04 5.7340.63" 0.51+0.10° 89

Rats were given with bromate in drinking water for 24 weeks and killed 24 hr after the last treatment. The assay procedure was
described in the experimental methods. Values are mean*S.D. for five experiments. Values followed by the different superscript are
statistically significant by Duncan’s multiple range test from control(p>0.05).
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Fig. 1. Effects of various concentrations of bromate administration on glutathione contents in the rat kidney.

1) Values are mean£S.D. (n=5).
2) Values followed by the different superscript are statistically significant by Duncan's multiple range test from control(p>0.05).

Hol| A9 glutathioned] F= W3tol FALBIATHFig. 2). glutathione& FAste A7l 4L F= AYL A4}

Glutathione2 #2 ztat Aol FAd=o] dAg F3) g}
A H F oE 72 olFEHUAS[1], £ Al 2ty
24| A] bromated] 9|3 glutathione W3} 48 o] §-A}3} Bromate® 7| M%7} glutathione &40l gjx|=
I, 2 2 dAe wert 9. ol8d 232 Hot Ek
bromate®] A7} e g3 7+ L AFEX Z7}= Glutathione-2 7t} 4129 A glutamic acid, cystein %
4 0.56
]
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Fig. 2. Effect of various concentration of bromate administration on glutathione content in blood and lung of rats.

The assay procedure was described in the experimental methods. Values are mean+S.D. for five experiments. Values
followed by the different superscript are statistically significant by Duncan's multiple range test from control(p>0.05).
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glycineg 712 & y -glutamylcysteine synthetase9} gluta- glutamyl transpeptidase A A& FA}3IH glutathione
thione synthetaseo]] 2J3] FAHTH1]. £ =Z A& bro- 8% o|u, glutathione e o] 2@ o] GSHY o]Fo 7
mate®] 7] 437} 7-glutamylcysteine synthetase 24 o3} 7 -glutamyl transpeptidase 71%50] 9 &3l c}H{14
o A FF¥E A2 AA(Fig 3), 7 L ARA 17]. 7 -Glutamyl transpeptidase= AN Ao A 744 & &

K bromate 0.1g/L] AN E4284 7245 Ye Y A4S ey, 4, 23138 A% AUAE, 7+ 2 u)
3, ol i FE 02g/L, 04g/Le) HHAA /94 A ¢o2 AAGAO ol TH18,21]. & =F4A bro-
A Bt 248k 2 =894 bromate AF o o3 mate®] HHAAM A% y-glutamyl transpeptidased 4 o]
7 -glutamylcysteine synthetase &4 7+4 = GSH ¢4 7+ 22l Hls)A 02g/L 2 04g/Le) MM Zz o
&% Z#3lm, GSH 7HA T bromated] 2sf AP f2) 30%, 35% ZAHATh FH H A bromate FoTolA e

71 AASEo] N3t o] bromate FAo] veld Ao &% JEHoE tda A FAFY FIHE 4
AZH =2 bromate 49 3 g2lo] & Aoz = tHFig. 4). wetA MAE glutathionee A0 2 RE 7
. 2 o550 glutathioneFo] HEE Z#jsht B AFoj
Me do)x glutathioned] %ol gako] HPoy A

Bromate2| &7 ##7t 7-glutamyl transpepti-  #x9] glutathione®] ¥& A3 AAHE AL AZo|
dase 40| o|X|l= A& A] 7 -glutamyl transpeptidase B4 o] A&}5 o] 4149 &

EfREEAA MEY glutathionexkS AR} o 100 glutathione#o] A5ty Aoz 4zH)

AT o &7] & € GSH7t +5302 AEWE o] ojAtol A¥ A7, bromateE T3 WX 7+ @ A%
TH= AL A9 £7H53t) v -Glutamyl transpeptidase 9] % glutathione#o] Zagded, 3 AFgA &
© gz XY S 92dM ZF GSHE 7] glutathione ZF2 & 7 -glutamylcysteine synthetase & "37&

AZ o] 4 gloy, X9 GSHE A ZTUE o]FAA 42 913} glutathione §4 ZHaol 8] Yehd 232 A
glutathione®} = F-ujol} 2+ 8-8t=i[20], A FA U WA o) »- 253, 89 glutathione W37t 3 AL y-gluta-

H liver
HE kidney

}t mole/ NADH/mg protein

Control 0.1 0.2 0.4(g/L)
Bromate concentration

Fig. 3. Effect of various concentration of bromate on the activities of y -glutamylcysteine synthetase in the rat liver and
kidney.
The assay procedure was described in the experimental methods. Values are mean+SD. for five experiments. Values
followed by the different superscript are statistically significant by Duncan's multiple range test from control(p>0.05).
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Fig. 4. Effect of various concentration of bromate on the activities of y -glutamyl transpeptidase in the rat kidney and

lung.

The assay procedure was described in the experimental methods. Values are meantSD. for five experiments. Values
followed by the different superscript are statistically significant by Duncan’s multiple range test from control(p>0.05).
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