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Abstract

Effect of BOSINHWAN(BSH) Water Extract on Renal Lipid
Peroxide Content and Metabolic Enzyme System.

Sori Min-sung, Oh Min-suk, Song Tae-won.
Dept. of Oriental Medicine
Graduate School Tae jon University

The experimental studies were carried out in order to prove the effect of BSH water extract on

Renal lipid peroxide content and metabolic enzyme system experimental studies about peroxide

content, transferase, enzyme activity were carried out.

The result were obtained as follows :

1. In the change of lipid peroxide of renal tissue, all group was decreased, more of two weeks

was decreased.

2. In the change of BUN of renal tissue, all group was decreased.
3. In the change of LDH of urine, all group was not significant.
4. In the change of y —glutamyltransferasde, Xanthine oxidase, Aldehyde oxidase of urine, all gr

oup was decreased.

5. In the change of protein-bound SH, nonprotein-bound SH, glutathione, glutathione S-transfer

ase, V-Glutamylcystein synthetase of renal tissue, all group was increased.
From above results, BSH was had significant effects on the senile, so it is expected to clinical

application on senility and geratology.
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Prescription of BOSINHWAN(BSH)

0.
g

SR L #H Fi(g)
£ Testudinis Carapax 8
mMed Anemarrhen Rhizoma 6
HH Phellodendri Cortex 6
W Zingiberis Rhizoma 2
Total o0
amount -
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HBmEWEs HEEN $HWHEE 549 0%

W d: Sprague-DawleyAl (F# 3 3 GHE 634,
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EHE: 509, BIRT: 124132 light/dark cycle)oll A fid
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10,000xg for 20min
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resuspend 106,000xg
0.1IM K.P buffer for lhr
10.000xg for 20min
Mitochondrial pelllet cytosolic
fraction resuspend fraction

0.IM K.P buffer
106.000xg for lhr

H
Micr(lsomal supellnatant

fraction

Scheme 1. Preparation of mitochondrial,
microsomal and cytosolic fractions
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- 661 —



4 KHXBE BRBARH HXE B8E H1H

= FaN

V18 ®Este 37°Col M 54710 preincubation ¥ 3
W pndhel 37°CelA 1000 My ko R
WHES % AA WE 570nmel A 1 WEE Y
3l *3—5??%{&%&@]*1 o g g Bt
) Wby —glutamyltransferased] ifitt i
40mM gycylglvune'— sk Triste i (pH
8210) hiMEgiol] B st 405nmell Al W&
sk 4o s e Wy st AT
7) 'ifﬁ‘ﬂi‘;fw‘u"% R
) BEFUAR L i
Ohkawa3 9 Jj:ell #eate] % %k 1g% 9
i) A feEkE Sl EEst o BT o)
81% sodium dodecyl sulfate®} 20% acetate
buffer(pH  35%  #@el Hiv2z  08%
thiobarbituric acid& 7}&t 3 95°ColA 1413 &5
BHE AlZ] & il &M AA n~BuOH:
pyridine(15: )& #hnstel 1550 @8 A2
% 419l n-BuOH @ pyridinef@& Muste] g
532nmol] A1 WIS pEsted  EddERe M

p-nitroaniline&

A 1
T

(i o) °l

<F

1

2 &EE W M 1g9 malondialdehyde nmole
2 2&4'\‘?’} ATh
Y mkhE SHEE S g
02M  tris  buffer(pH  82) 1m¢, 0.0IM
D’[\NB(5,5"—dithiobiS"Z'niLr()
benzoic acid) 0.lm¢, methanol 4ml$ & F
o] 7} of homogenate 01meE Mt 24T, 15750

fEsr gl o1& 4000rpmoll A 304 i &.C 7
o F LRSS 412nm°ﬂ*1 WHEES MESE 2
9 K SHEEE 73tAvh o7]edA JEER SH
B Rl BAfS SHBES RS
) EEAK S SHEEY B

ngash‘d:m"ﬂ oA Wi e.n homogenateol
&8 e 10% trichloroacetic acid HH S sty &
L@ LRSS sample2 3HTH HEL 0.1nt
o] 0.01M NaNQ: lvol.# 02N HzSOs 9vol & &
LAEEd 05mE mE ol 540 KiEAR
£}, 0.5% sulfamic acid ammonium AW 0.2md
2 gnste] 7EhA ®Ees ¥ 1% HgCl, 1vol.®
3.4% sulfanilamide/0.4N HCl 9vol. & 1ng M
st g 0.1%

N-1-naphthylethylenediamine/0.AN HCl ## 1mf
5 540mmell A WSS Mlazst o
24 125nM glutathione WS {#H]8

s 5%
ERRRS
pa=g
) B b glutathione®
Gaitonde®] Jjit™ & oFzh #dsle] 10% Bl
e 1 mlel ImM  EDTA7} 5%
trichloroacetic acidg &t Qo rgst + L
W 0.5 mlE f3te] 05 ml ninhydrin A& sk

[N =N
AL

ERER

105000 ket Aakel waist A 560nmeol
A WA E o 39 o o} L of| A
non-protein-SHel A1 cysteine& 4 & gh-g

glutathione®] f{ o2 3}°itjr
) B B AERES WE
{1) Xanthine oxidase® ¥HtE M
Stripe9} Della Corte®] fig ™ol #istol 0.1M

potassium phosphate buffer(pH 7.5  ZH<
xanthine sodium™ B FEH 2 & THARES] NAD
B st 37°Cel A e Al e 20%

trichloroacetic acid& mdte] BFr Al71D &0
st LHERE A F AKEHE KE WX
= 292nm el A My skl xanthine
ehydrogena%e% xanthine oxidase Htiwe &o

OEES NADZ @ JmEw oM 4ms W
ﬁ««l 8 WE 202nmoll Al ¢1& ghE xanthine
oxidase WitLiER ZIHE DL AEFES M
17700 1mg ErvEel 4 A7 KA
nmole 2 #38t Aot

(2) Aldehyde oxidased] &t ME
Rajagopalan© 2 oy #E 5o
potassium phosphate bufferipH  7.5)0 282
BMERS MEd
2-pyridone & ¥
PR ol
WEtEE s 14

71 2-pyridone-%

’H =
e 37

e

01M

n-methyl nicotinic chloride$t
3T°CA A KFE AR 4wl
£ 300nmel A ®¥Ee W s
el EMEES FEstAch BEY
M Img HrrEol 4K
2 dpead.

(3) Glutathione S-transferase®) {fith M

Habig5ol /™ol #stel KEW 35 mlol
buffer(pH 6.5l

A nmole

0.1M potassiume phosphate

- 662 -



ZiLBRE oM WEAC BHR RMMERO ol BE 5

1mM

1-chloro

Jmate]

1mM
2.4-dinitrobenzene 2 0.1 ml
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Fig. 1. Effect of water extract from Bosinhwan(BSH)
on hepatic lipid peroxide content in eight month rats.

Table 1. Effect of water extract from Bosinhwan(BSH) on hepatic lipid

peroxide content in eight month rats

Dose Content(MDA nmole/ g of tissue)
Group{mg/kg) 0 1 2 3 4(week)
Normal 143186
Control 362+76°
BSH A 100 3722807 356192 304168 317489
BSH B 200 213168 207+73 186%79° 224+53°
BSH C 300 16,7434 189156° 172239 17538
BSH D 400 18256 162539 176443 16846

Rats were orally administered water extract from Bosinhwan(0, 100, 200, 300,
400mg/kg) daily for one to four weeks. The ammals were decapitated 24hr after
administration of last treatment of extract. The assay procedure was described

in the experimental methods.

sharing the same superscript letter

Values represent mean *
are not

S.D.(n=8).
significantly different

Values
each

other(p<0.05) by Duncan’s multiple range test.
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2. Blood urea nitrogen®] i&ttol] ulil= HE HE HBERY 2EREIAA A N Ux i}
Blood urea nitrogen®l {fith& Mii@st 455 % A2dh(Table 3, Fig. 3).
PR I80%(BB7L48TE Wikl #ng Ao Table 3. Effect of water extract from Bosinhwan
el ewEairold  fEM A soesigne  (BSH) on urinaru lactate dehvdrogenase activity
- B e ' in eight month rats
{Table 2, Fig. 2.
Table 2. Effect of water extract from Bosinhwan Dose Crou Activity
BSH) on blood urea nitrogen(BUN) concentration ) ;\ ,D % of Normal
in eight month rats tMEsKE U /24hr urine
Concentration Nermal 279z 327 100
Dose Group % of Normal Control 3327243 114
‘mgky! g ml BSH A 100 313536 121
- BSH B 200 299%341 110
P
Normal 326 1415 1o BSH C 300 3175446 13
~ Q7 i
Control o8 ’“j' L0 BSH D 400 306543 10
. i .
BSH A 100 £23z321 130 Rats were orally administered water extract from
BSH B 200 398617 122 Bosinhwan((), 100. 200, 300, 400mg/kg) daily for
Suy - -9 ~ two weeks. The animals were decapitated 24hr
BSH € 300 3727436 1 after administration of last treatment of extract.
BSH D 400 356 £321° 104 The _assay procedure L was described  in  the
Rats were orally administered water extract from ?’.XPCPT?“[“[,me‘h(’ds- Values represent mean =
Bosinhwart0, 100, 200, 300, 400mg-kg) daily for 5.L.in=8). Values sharing the same superscript
two weeks  The animals were decapitated  24hr ?v[}[erv are_ - not significantlv l dleterent. each
alter admunistration  of last weatment of extract. ”[‘]?r"?\l)"u‘)]-bf, Duncan’s multiple range test.
The assay  precedure  was  described in the ns - not siniticant
experimental methods, Values represent moean 1
SD.An=8) Values shanng the same superscnpt
letter are not  significantly  different  each
other(p<0.05) by Duncan’s multiple range test. 0—
B horrral
S ke Sl @ B Contral
= BESHA
" E " §EHB
0 o DmEHC
0 D normal B MEHD
[ I
- BEsH #
E) BESH B
E 30 - OBESHC o
BESHD 1

Fig. 2. Effect of water extract from Bosinhwan
(BSH) on blood urea nitrogen (BUN) concentration
in eight month rats.

3. FRrsh lactate dehydrogenase®] ihtEoll ulx] &=
me

i lactate dehydrogenase®] iEtL& BIES

Fig. 3. Effect of water extract from Bosinhwan(BSH) on
unnaru lactate dehvdrogenase activity in eight month rats.
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By -glutamyltransferase ) FtEg Wl e
R OB 320%(698+1562)2 HES wmg
Zoll thdle] 300mg/ked IRIRE #f 166%(36.2+%
3.12), 400mg/ke s HET B 174%(36.0%3.30),
200mg/kg S 1RERS B 182%(39.814.27), 100mg/ke
2 fFEREE BE 109%(432%3.199] RS2 A Eft

-glutamyltransferase®| Gttol vl
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Ae WALE JERN(Table 4, Fig. 4).

Table 4. Effect of water extract from Bosinhwan
(BSH) on urinary 7 -glutamyltransferase in eight
month rats

Actvity

Dose Group % of Normal

(meke) 1 by urine

Normal 21.8+3.15 100

Control 69.8+562"° 320
BSH A 100 432+319¢ 199
BSH B 200 39.8+ 427 182
BSH C 300 36.2+3.12 166
BSH D 400 38.0+3.30° 174

Rats were orally administered water extract from
Bosinhwan(0, 100, 200, 300, 400mg/kg) daily for
two weeks. The animals were decapitated 24hr
after administration of last treatment of extract.
The assay procedure was described in the
experimental methods. Values represent mean =
S.D.(n=8). Values sharing the same superscript
letter are not significantly  different  each
other(p<0.05) by Duncan's multiple range test.

Fig. 4. Effect of water extract from Bosinhwan (BSH)
on urinary ¥ -glutamyltransferase in eight month rats.

5. Xanthine oxidase ¢ &t o] vl F#

Xanthine oxidase EWES ME S HF HEHS
300%(2.34+030) 22 §ES] ®WmT Aol o
300me/kg& FREHSE BF 125%(0.9810.33), 200mg/ke
S HHEASE B 140%(1.09£0.23), 400me/kgs FER
3 P 143%(1.1210.21), 100mg/kg s %613 Af
155%(1.21+0.13)8 He.Z2 HEM v B &
Vel 2l eH(Table 5, Fig. 5).

Table 5. Effect of water extract from Bosinhwan
(BSH) on renal cytosolic xanthine oxidase activity
in eight month rats

Dose Group

(mg/ke) Activity” %5 of Normal

Normal 0.78%0.25* 100

Control 2341030 300
BSH A 100 1.21+0.13° 155
BSH B 200 1.09+0.23° 140
BSH C 300 0.98+£0.33% 125
BSH D 400 1.12+0.21° 143

Rats were orally administered water extract from
Bosinhwan(0, 100, 200, 300, 400mg/kg) daily for
two weeks. The animals were decapitated 24hr
after administration of last treatment of extract.
The assay procedure was described in the
expertmental methods. Values represent mean =+
S.D.(n=B). Values sharing the same superscript
letter are not significantly  different  each
other(p<0.05) by Duncan’'s multiple range test.

* 1 uric acid nmole/mg protein/min

O Nerrral
W Control
BBSHA
BEEHB
mEEHC
BEsHD

uric acid nmole/mg

Fig. 5. Effect of water extract from Bosinhwan
(BSH) on renal cytosolic xanthine oxidase activity
in eight month rats.

6. Aldehyde oxidased] 7E¥:ol} VA= B®w
Aldehyde oxidase Wt E MHES #FE HEH
276%(36.81053)2 HEs| #ing Aol s}
o 400mg/kg& HEEF BF 132%(17.61£0.37), 300mg
/keS EEE BE 140%(18.710.42), 200me/kg S 1%
B3 BF 160%(21.3510.49), 100meg/keS #EASE B
154%(20510.31)2] He 2 HEM A= BLE
e S tH(Table 6, Fig. 6).

o

- 665 —



B KHABK GRBWARA &XE £8E VIR

Table 6. Effect of water extract from Bosinhwan
{BSH) on renal aldehvde oxidase activity in eight
month rats

Table 7. Effect of water extract from Bosinhwan
gBSH) on renal protein-bound SH concentration
in eight month rats

. Actvity
[ose Group

%, of Normal

. Concentration
Dose Group

%% of Normal

ek '.zfp_w;?g{:n?m& . (meske! wmolefg of tissue

Normal 133 +0.20° 160 Normal 192211 100

Control 36.8+053" 976 Control 9.89 + 0,98 52
BSH A 100 205=0.31° 151 BSH A 100 153+1.37 79
BSH B 200 21357 0.49° 160 BSH B 200 17.2+2.01 90
BSH C 300 18.7 £0.42°¢ 140) RSH C 300 1681.67 %3
BSH D 40 17.6+0.37 152 BSH D 400 178+1.43" 93

lats were orally admunistered water extract from
Bosinhwant0, 100, 200. 300, 400mg/kg) daily for
two weeks. The animals were decapitated 24hr
after admunistration of last treatment of extract.
The assay procedure was described 1n the
expenmential methods. Values represent mean *
SDin=8). Values shuring the same superscript
letter are  not  significantly  different each
othertp<.03) by Duncan’s multiple range test

— B

BASH A
BBESHB
MBSH (
BBESHD

Fig. 6. Effect of water extract from BosinhwantBSH) on
renal aldehyde oxidase activity in eight month rats.

7. RrE S SHtE vlX s pE

Efssh SHREE mus &R HERE
52%(9.83 =092 Wi¥dl M4 & Aol tstd

A00mg/kg & F2EHT B 93%(17.8%11.43), 300mg ke
S WrE1s AF 88%(168x1.67). 200mg/ke S {RHLT
B 90%(17.2£201), 100mg/kg&  fEAS £
79%(153£1.37)8] He 2 4EM Y= \mE o}
EF it Table 7, Fig. 7).

Rats were orally administered water extract from
Boganhwani0, 100, 200, 300, 400mg/kg! daily for
two weeks. The animals were decapitated 24hr
after admumstration of last treatment of extract
The assav procedure was described 1n the
experimental methods. Values represent mean *
S.D.n=8). Values sharing the same  superscnpt

letter are  not  significantly  different  each
other(p<0.05) by Duncan’s multiple range test
5
O normal

& B Control

3} BEsHA

= " BESHB

;; OEsHC

gz BESHD

[=]

Fg. 7 Effect of water extract from Bosinhwan{BSH» on
renal protein-bound SH concentration in eight month rats.

8. dhdmris s SHtf ol v ds BE

FEAKE SHREE Wad &R OHMEES
3496012420092 HES #48 Aol Hsty

A00me kgS 1TELSE BE 829%(2.98+0.41), 200mg ke
S fFELE BE TTO5(2.78+0.29), 300mecke & rHLSH
Bt 719%(2591033), 100mg‘kgs  feBdg I
649%(2.32+0.18)9) RS 2 AiFEM UE WhE o}
el 2o Table 8, Fig. 8).
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Table 8 Effect of water extract from Bosinhwan

Table 9. Effect of water extract from Bosinhwan

(BSH) on renal nonprotein-bound SH (BSH) on renal glutathione e concentration in
concentration in eight month rats eight month rats
Activity . Concentration
Dose Group o- Dose Group I
(e k) Y of Normal ok o of Normal
g 18 p#mole’/g of tissue g8 zmole’mg protein
Normal 36212347 100 Normal 1.45%0.136* 100
Control 1.24 £0.09" 34 Control (.64 £ 0.087" 34
B3l A 1o 232018 6 BSH A 100 1.08=0.12% 74
HsH B 200 278 0.29+¢ T BsH B 200 L160.156° 8l
BsH C 300 259 £0.33 71 BSH C 300 1260115 87
BSH D 400 298+0.419 82 BsSH D 400 1.19 0,008 8-

Rats were orally administered water extract from
Bosinhwani, 100, 200, 300. 400mg’kg) dailv for
two weeks. The animals were decapitated 2ihr
after administration of last treatment of extract.
The assay procedure was described in  the
experimental methods. Values represent mean -
S.D.(n=8). Values sharing the same superscript
letter are not significantly  different  each
otherip<l0.05Y by Duncan’s multiple range te-t.

Fig. 8. Effect of water extract from Bosinhwan(BSH?
on renal nonprotein-bound SH concentration in eight
manth rats.

O Bl glutathioned] &9 1) x| &%
LS glutathione® EHE MIES 1 ¥
Mg 449%(064+0087)2 WiEsE M3 Aol
et 300mg/keg & FEHLS BF 8T%(1.26+0.115),
AUng/kg S FZEE BE8296(1.1920.098), 200mg’ke

S IS #F 809%(1.160.156), 100mgikeS 4%
OB 74%(1.08L£0.123)8] IS 2 #iEM: A¥
bz veERh ek (Table 9, Fig. 9).

Rats were orally administered water extract from
Bosinhwan(0, 100, 200. 300, 400mg/kg) daily for
two weeks. The animals were decapituted 24hr
after administration of last trearment of extract.

The assay  procedure was  described it the
experimental methods. Values represent mean =
S.Luin=81. Values sharing the same superscript
letter  are  not  significantly  different  each

oth2rip<.05) by Duncan’s multupl> runge test.

stz s

\ % BESHA

BESHB

IESHC

BESHD

1

Fig. 9. Effect of water extract from BFosinhwan(BSH) on
renal glutathivne e concentration in eight month rats.

10. Glutathione S-transferase® iGitel o] x&
jrA

Glutathione S-transferase® (Gth& B d #&
FOHBES 66%(1039=923)2 XS B
Aol H3ted 300mg/kgd {XEAZT ¥ 93%5(145.7%
136), 400mg/kg S $ESE fF 39%(1387£10.7),
200mg/kg & ¥EHESH B 84%(13162 12.8), 100me/ke
S fFELgE BE 77%(12091101-°) MHo R HEH
e #mE Vebd At Table 10, Fig. 10).
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Table 10. Effect of water extract from Bosinhwan
(BSH) on renal glutathione S-transferse activity
in eight month rats

Table 11. Effect of water extract from Bosinhwan
(BSH) on renal v-Glutamylcystein synthetase
activity in eight month rats

Dose Group - Activity % of Normal Dose Group Activity 2% of Normal
(mg/kg! nmole/mg (mg/kg) Pi nmole/mg :
protein/min protein/min
Normal 196.3:146° 100 Normal 13.26+1.23" 100
Control 1039.£9.23" 66 Control 6.48+0.45" 49
BSH A 100 1209=10.1° 7T BSH A 100 9.36+1.42° !
BSH B 200 1316128 84 BSH B 200 10.07=1.20° 76
BSH C 300 1457+ 13.6'¢ 93 BSH C 300 11.72£1.03° 88
BSH D 400 138.7+10.7 89 BSH D 400 10.92+1.38 82
Rats were orally administered water extract from Rats were orally administered water extract from
Bosinhwan(0, 100, 200, 300, 400mg/kg) daily for Bosinhwan(0, 100, 200, 300, 400mg/kg) daily for

two  weeks. The animals were decapitated 24hr
after administration of last treatment of extract.
The assay procedure was  described in  the

experimental methods. Values represent mean
S5.0.n-8). Values sharing the same  superscript
letter  are  not  significantly  different each
other(p<0.05) by Duncan’s multiple range test
* 11,2 dinito-4-nitrobenzene
e o

O ol

o

B

8:

(i =S

L]
[,

Fig. 10. Effect of water extract from Bosinhwan(BSH)
on renal glutathione S-transferse activity in eight
month rats.

11. v-Glutamylcystein synthetase® #itkel vl
AE B

v-Glutamylcystein synthetase®] &S BlET
FER WIS 49%(648+045)2 BHES| W%
el tesled 300mg/kg s WEAS #F 83%(11.72%
1.03), 400mg/kg& FeEESH BF  8226(10.92%1.38),
200mg/keS PFERSE B 76%(10.0711.20), 100mg/ke
S EE B 71%(936%1.42)8 ReE HEMH
A= wWmE YeER A H(Table 11, Fig. 11).

two weeks. The animals were decapitated 24hr
after administration of last treatment of extract.
The assay procedure was described 1n  the
experimental methods. Values represent mean I
S D.n=8; Values sharing the same superscript
letter  are  not  significantly  different  each
other(p<0.05) by Duncan's multiple range test.

b

Mg teatenimin

Fig. 11. Effect of water extract from Bosinhwan(BSH)
on renal Y-Glutamylcystein synthetase activity in eight
month rats.

12. Glutathione reductase®| ifithol v+ &
il

Glutathione reductase®] &H¥ES RITE e &5
RS 92%(264E£245)2 BAKS) #iA e Aol tt
ato] 300mg/kg S {FERSH ¥ 102%(29.5%2.03), 200
mg/kgS FEE B¥ 10196(28.9%3.56), 100mg kg
FEE B 9796(28.112.84), 400mg/kgS $&HAS ¥
93%(26.7=33D¢2} HoZ FEM dv \mE

el sl oh(Table 12, Fig. 12).
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Table 12. Effect of water extract from Bosinhwan
{(BSH) on renal glutathione reductase activity in
eight month rats

Activit
Dose Group Y

% of Normal

(mg/ke) glutathione nmole/mg
protein/min

Normal 287+3.23" 100

Control 26.4%2.45° 9
BSH A 100 25.122.84° 97
BSH B 200 28.9+3.56° 101
BSH C 300 29.5+2.03° 102
BSH D 400 26.7+3.31° 93

Rats were orally administered water extract from
Bosinhwan(0, 100, 200, 300, 400mg/kg) daily for
two weeks. The animals were decapitated 24hr
after administration of last treatment of extract.
The assay procedure was described in the
experimental methods. Values represent mean =+
S.D.(n=8). Values sharing the same superscript
letter are not significantly  different each
other{p<0.05) by Duncan’s multiple range test

sEzow

Fig. 12. Effect of water extract from Bosinhwan
(BSH) on renal glutathione reductase activity in
eight month rats.
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WHETEE FHEIDD LeiA Ao
PERE RO e K> Y ERT - R KER>
WO g T F LB WRHE B, fﬁ'm,tf;. SEUAVE, b
CPRNERET b, AR, BIAT, L ULEEE, KEIR
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o Qlm

AR, SRR, SABRET b, AR ER
%Zi CATFRIE, WD, KEM, W, W

s, AABIRER & st #ipol e W
Wisk Aol |E RUS T dow 1 JLeme
B fpko By WA pUige IEMESI S paEe &
foll whebol dohm sbo] <R - VUEEMAR>
o M “KEIBINISF, BT KA, FEA AW, ¥
TS E A, W BT HEBRIB I 4, W
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s WMoz AMe RAZ REstolol du
2 ghen).
olgh ol WEAIMEL EfLE KRl (i,

WOl Wb, @mel ML, Fabel ML Uirof
Sstn Qom™ Ea ipo] fitkel W I
+ BHigl e RSl WEEEE W so w
of A T WAL Eibol wEM e )
P Ao Bnouh whebd s i o
W& el she TAE: Aol MR
C o gte} PopFchn dgirh ofg
LRET, £ash BlET WE A e (EH
o BiET BB O HKOR MBS HiEe
Gawel WAQEZM B mEHE 3

JgEel el Hikelat 4 Kol Hk
s SUEERS she, BEea 7
WS (Tste]' st 7ol me] ki
fgrol 2ldte] ppEvtn dgon, MR §Ert
Fieel Wi ok n shA o™

abEba] jEiEE 0 2 m‘b MR S, i
JLWEBE TS Baglon], LiEnyo iz kit
AoBE o] HEEE S WmE LT MRE
HOWE, s Mt masYses
et e ENSe 2 fnel kol digh Hi%E
.‘é{‘_—‘ Eﬁqzﬁ“liklﬁi %Eb'ﬁg'tjl&m) ggiiwa’_ Kl
HTg FIE BT 5oz B 5 s
H 2 FolM gEshE E R Aol Vg o
3 9%k

old] #HE EMEEIRANM 7HA %1 B
Q) CHEMEESP WP ok HEE
VB KANET KRl S E A el B
e BHEhA ZaAEd ool WY ALl #i
of blAlE M P KES HRMWoZ MU
o WE ALY BREm ole KPS AHy
P ORI REHE MUAWST RKES RAZ
B, BEEAEAS T mAs BERAG.ZK, HK
#e, EHGELT EEHS BRESSPISHIE %
@ik mdch o2 Mol WHAL Y Hsn
MERHA FHTS Agd HRaA
B ARl #i B fiEiel vlx

v EEE BRsle ®HEolA E{td ©E MM

L}«O]
o,

Ci*‘%O‘ 5T

2 aps

Jel =

#OEMEES B et ool W BN HEBES

HEPS g IS {r 3yl Keh lactate
dehyvdrogenase, W+ y -glutamyl transferasde,

Xanthine oxidase, Aldehyde oxidase®} Hifg/kH

¢l glutathione, Glutathione S-transferase, ¥
-Glutamylcystein synthetase, nonprotein
bound-SH % protein bound-SHel (& i1
o] b re g#RE Al

IR el LK) BEELISE S BRI
Meoll ol g B A Al MaihsAEcl O.7b Wmsd 4

Wl o HEEEIEE-S LR R RS
WA, AfeEEsES (ST AIZIn MEIEl BHiREe
o el 7bA] $idk, F alcoholtt BHEBHT, Aithrs:

MIJMI‘ AR¥ e Aridt BHREAELAE
"B ”é&\ BEEol Ao dl samplefiioll Al 21
33 H HEM A= BUb7E Vel a2 e
iRl A = W w7 SIS €] sumple Bell A
= OMRlel e & fTEM e Wbl vt
(Table 1, Fig. 1.

BUN2 HRESEEE b, KK K EIE, E8PIR

E“wxxﬂ'*ﬂ=ﬂxnmﬁﬂw1ﬂﬂ 4 fif ol
U0l N FEstd HEMUE L E v
WelckiTable 2, Fig. 2).

Luctate dehydrogenase: lactic acid® #g{csh
o} pyruvic acid® £etE BEVL KKES W
ffyelch lactate dehydrogenasew &&9 iy, L

W, mE, My %'0“ da] ExHo 3ok btk
%4 & pyruvic acid & 7|2 & & NADH¢| fif

v ¥ lactic acidE 7] A2 3tel NADS M d&
kel s E FAste] HEsted #ashtl
ol HEle] HEkstd HEMUS B E e
W7 e skth(Table 3, Fig. 3).

y —glutamyltransferasde7t fiffiPAI 2} glutathion
o st ofvlwats v1HE ste] 4pE v
~glutamyl °}v] Ak} cysteinylgvcine-® MM &
Fohshe R o8 otulx i g MR ME#E]
o o] @KoM 3ATP7F 255 =d ®E#Fel 2
of WA ftEste] TiEMU: MED WL E
LeEb 1tk (Table 4, Fig. 4).
ik, A&,

Xanthine oxidase: , B 5l
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Zi8E2 HFoAM ERLO TR RMAMERN oix= YR 13

48t S TRERY HFiotd AN, sEA
el BLE RESY KRR ¥MIA e A
#2 B3 SHFo dEoz FiEHe e A
Al HEaitel Aol EHMPr HEsd HEMU
o HiEst g8 Yehi St (Table 5, Fig. 5).
Aldehyde oxidaset® #8MNel $Boz F#stHA

Tl Peikel st FelEZiEe]l #4:stn
BREZEW ERel #4dted EHEE o B

froll st fiEMUE BALE JehlAdT F
8] 400me’kgs 1RELE RfolM o1& WiEsovt
(Table 6, Fig. 6.

1Bk (b2 protein-bound SHE & Fiol -SH
719} i REStS] free radical®] EtES %A b
Rog R EEAAMe HWH protein-bound SH
o] wfpol| vix= PES B BR ORBNS
WM st HEMESE HE e
e oMy f1EHol A (Table 7,
g, 7

T3 Bt HiEE{tERe nonprotein-bound SH
o] #LE BES 5 BRI BT Mo
{IEMQy HWmE Hoon, B PEFE
nonprotein-bound SH&ME 7} 1 mat At Table 8,
Fig. 8)

Glutathione2 MRl AAAM BEFES HEHER
PEI =B, ALY glutathione2 vitamin E¢} ©
o] AgEf fENGEESl BEE(EE BHikstol, BRI
K% vitamin E 8ZHERI o slete Brel
BEOE, WAL, WM, CEFEtiESe) e,
“Hh glutathione®] #{toll VX &= FES BZ
g HR OHWS HENA f3td HEMNIE #
mE B HcHTable 9, Fig. 9).

Glutathione S-transferaset MMHE glutathione
mitochondria % S
glutathione KEEHEd W
glutathione S-transferases 44§28 2Ll &
fisio] AT BFl M FEe VHERU
B %o x W glutathione S-transferase?l i
e Afadge) Ao mmE  glutathione
S-transferase®] $8fy HES &#e] i HE
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S-transferase &+
S-transferase®

A B O
e

-6
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S-transferase®| i&¥E ®{kol nlie L B
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10, Fig. 10).

£33 AR R v-Glutamyleystein synthetase
= Glutathione®] #iffil &8 & MEMNATE K
T2 GRS MES R RERN S HMit

g HEMUT #whE BAHTable 11, Fig.
1D
Glutathione  reductasex> i NADHE:=

NAPPol efafl AE{LiZE FEE LS Badted 32
BHELog H& KSR ZHE B W,
el dul pfhdte BMERE CHBHS By
of thated HEMSIE BME Hyov {FEEY
ool e fyEMC] St (Table 12, Fig. 120
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nonprotein bound~SH % protein hound-SH %

fiEM A st
ub2bA B o] Bibel M {EM ] YR

LR WEAS WIS TRE frel &1
g7 e MER U e BRel HEM
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WA AUBEO) H{CHAGHE 32, 550+

10g)e] HRABHRLIER 2 BFRe R48E Rl
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1. HRA SiEES 582 28 b R
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