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Abstract

The effect of Bobitang(BBT) water extract on spleen metabolic
enzyme system as to aging process in rats

Lee Dong-jun, Oh Min-suk, Song Tae-won
Dept. of Oriental Medicine
Graduate School, Taejeon University

Bobitang(BBT) is one of the most important prescription that has been used in oriental
medicine{dongvibogam) for recovering spleen condition. The study was done to evaluate effects of
BBT water extract on the spleen lipid peroxide content and metabolic enzyme system changes.

After pretreatment of BBT [ (100mg/kg). BBT [1(250mg'kg), BBT MM(350mg.'keg), BBT I
{500mg/kg) for 1 week, lipid peroxide content and metabolic enzvme system changes of the spleen
was measured in 8 manths rats. The results were obtained as follows

1. The content of spleen lipid peroxide was significantly decreased in all experimental groups as
compared with control, and best in BBT I - IV treated groups.

2. The activity of spleen superoxide generation was significantly decreased in all experimental
groups as compared with control, and best in BBT IV - Il treated groups.

3. The activity of cvtochrome P-450 and aminopyrine demethylase wasn't significant change.

4, The activity of aniline hydroxylase was significantly decreased in BBT IV - |1 treated groups,
xanthine oxidase was significantly decreased in all experimental groups, aldehyvde oxidase was
significantly decreased in BBT IV treated group as compared with control.

5. The activity of antioxidant enzymes as superoxide dismutase, catalase, glutathione peroxidase
was significantly increased in all experimental groups as compared with control.

6. The activity of glutathion S-transferase was significantly increased in all experimental groups,
the concentration of spleen glutathione was significantly increased in BBT IV treated group as
compared with control.

7. The activity of 7 -glutamylcystein synthetase was significantly increased in BBT M - IV - [

treated groups as compared with control, the activity of glutathione reductase wasn t significant
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change.

From the above results, BBT is cosidered to have effect of remove peroxide content and free

radical that was made during ageing process.

It is expected that treatment of BBT can be applied in future clinical study of delaying the

AgEeINg process.
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A aminopyrine HCI, aniline HCI, xanthine
sodium, hypoxanthine sodium, NMN, reduced
glutathione, glutathione reductase, thiobarbituric
acid, sodium dodecyl sulfate, glutathione, bovine
NADP, NADPH,

1-chloro-2,4-dinitrobenzene, oxidized glutathione,

serum albumin,

cyanide, cvtochrome C, hydroxylamine,
oxidase,
Sigmaiit 2.5 ¥,

trichloroacetic

hydrochloride, xanthine
naphthylethylenediamine &
EDTA,

glycerol,

malondialdehyde, acid,

ninhydrin, cysteine, sodium cholate,
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Triton N-101, sodium dithionite, semicarbizide
Tris. HCl, L-glutamic acid, ATP+ Aldrichii 2
B ASIE S, 1A M B e 8
AL FRISIA
o HS BmlE
(Shimadzu  UV-240), High
HMR-1610V), Ultra centrifuge(Hitachi,
Cold Lab. Chamber(Korean Manhattan,
8512) & @Histgch
) BH
A EE HRIT g NHABE B W%
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(Contro), #1L8 ]Oﬂ 100mg/kg ] WBEIIRRS
YHLG BEBBT 1), ELa3H 250mg/kge] i
BRI S ?W & BBBT 1), #{dHd
350mg/kge] ARG ALLH S S H(BBT 1D,
AL HN 500mg/kgel WG ABKS fz;ﬁif?}
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microsomal fraction® & 8T,

AL O
h Ba
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Spleen

add 1 vol, 0.1M potassium
phosphate buffer
Homogenate
J centrifuge at 600xg for 10min

pellet supernatant

10, 000xg for 20min

pellet supernatant
resuspend 105, 000xg
0.1M K, P buffer for 1hr
10, 000xg for 20min
Mitochondrial ‘
fraction pellet cytosolic
resuspend fraction

0.1IM K, P buffer
105, 000xg for 1lhr

Microsomal supernatant

fraction

Scheme 1. Preparation of mitochondrial, microsomal and cytosolic fractions

N-demethylase 2 anilline hydroxylase i&tt # ko BE EfFE ©2 HiEe e & 4°CLUT
wo  EAstdAT  #%  mitochondria A#EE A MIT3HTHSheme D).
catalase &t BlEe BAFoZ HAsIACH L 4) MM BEBRRCS 58 Wi
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buffer(pH 7.8) 420pLl cyanide2] #& 7} 50uMo]
SEE 20mM cyanide BWH#E Mgt % 37CoA
10459 preincubationAl 2 t}. o] ¥ ol
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{1) Cytochrome P-450¢] &Mt W&

Omura®t Sato %9 FHi™el #al Kol
ImM EDTA, 20% glycerol, 05% sodium cholate
2 0.4% Triton N-101°] &% ¥ 0.1M potassium
buffer(pH 7.4)00
suspension{lmg protein/ml)& #M # sodium
dithionite® ¥ 2 EA&FTE tt& CO gasE 170
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400-500nmoll A WHEES RE S 450-490nmel
Al mEES ERZ cytochrome P-450 CO
complexel 3% BXF BHEIHH 9mM 'cm'E
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Nash®%9 Hu&'e W+ #Esto] KHERK 2ml
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Tris. HCl &##(pH 7.4)o X< ImM aniline
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Rajagopalan’® ¢}
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# 1mg protein®] 4 K8ME 2-pyridoned B&
nmole2 #REFC}

(6) Superoxide dismutase®] E¥E BE*

75mM xanthine 509+ 10mM hydroxylamine
hydrochloride 50l BER FmEAf  05m,
blank 24 65mM phosphate buffer(pH 7.8) 05mé
2 Fesl 37CA 104 preincubationA] Z o,
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H, 10750 m#aste] Aokell At 560nmel
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A
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30mli 0.IM  potassium phosphate  buffer(pH
7.9), 0.94mM EDTA, 4.6mM oxidized
glutathione, 0.16mM NADPH '3 &% %% (400~6001
g REAEDS kel 37°Col A 10450 KEEAIZL #
340nm°ﬂf~1 NADPH® WA =+ f& Mastad

) WA OER E METEM

Er‘—ii‘iﬂ &E e S st
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2oge st en, AR fhelA @izl #R
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Lowry % ¢

M. A& #

1 WiiRBe HER ey 23] g IRFERK
v ol vlxe Ze

wWiRGRRWR Y RE HE 2 HME &
3 HmEREo=E  FEHA00, 250, 3950,
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o) 1% HEHEEM SBMEAMDA nmole/g of
tissue) #{LE BlZEIAG. 1 HE, & B
A LE RR gRE RN A Bt e
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Table 1. Effect of water extract from Bobitang(BBT) on spleen lipid peroxide content in

eight months rats

Dose Content(MDA=* nmole/g of tissue)
Grouptmg/kg) 0 1 2 3 4(week)

Normal 3.04£042°

Control 756+0.34°
BBT T 100 7.35£0.32° 7131028 639+ 049 6.4210.36°
BBT O 250 6832027 6.3210.33 598%0.38 57710514
BBT I 350 51720.46° 508£0.20" 5.23=0.30° 49210467
BET IV 500 536£021° 519=0.19" 501%0.22% 511£0.31°

Rats were orally administered water extract from Bobitang(0, 100, 250, 350, 500mg/kg) daily for
one to four 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 T S.D.(n-8). Values sharing the same superscript letter are not significantlvy different
each other(p<0.0 by Duncan’s multiple range test.

* ! malondialdehvde
BBT M, IV fifel A O & Higstedok ey
of & {7 EM-S g K Table 1, Fig. 1).

ol #5RE k%2 o] Lk #E AT
LB S 100, 250, 350, 500mg/ ke 1#MHE &
B} o o}

2. Superoxide 4 JFgES] VA= HH

Superoxide 4 EE(Hf:nM/mg protein)ol nJ
A PES e R BN 100%0238*

MDA nmole/g of lissue

1 2 3 4 (Weed

Fig. 1. Effect of water extract from Bobitang
(BBT) on spleen lipid peroxide content in eight
months rats.

2.28)°l ¥fslo] $fEREo]l 163%(389*336)2 AE
oA mne A HErstd, & KEaRtolA A3
B Al WdsEn #3 BBT Vo fFelA
106%6(25.3=2.30), BBT M Al 111%(264%
3272 WiKstslvh(Table 2, Fig. 2).

3. Cytochrome P-4509] Gkl vixl& g

Cytochrome  P-4509 iYL (84 nmole/mg
protein)oll PR = HEE @t FE IEHY

100%6(0.1451+0.027) ]l ¥}3t o AT
Table 2. Effect of water extract from Bobitang(BBT)
on spleen superoxide generation in eight months

rats

. Activity
Dose Group

(mg/kg) ‘ % of Normal
nM/mg protein

Normal 23.8+2.28° 100

Control 389+3.35° 163
BBT 1 100 325+2.30%¢ 137
BBT 1I 250 33.7%£3.42° 142
BBT I 350 264+327° 111
BBT IV 500 25.3+2.30° 106

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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.
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Fig. 2. Effect of water extract
on spleen superoxide generation

101260147 005002 35+ #®inE Jepdde
GOEEMS ¢l9ln BBT I #felM 96%(0.139—
00302 4 EM: A Ml sdtHTable 3, Fig.
3).

Table 3. Effect of water extract from Bobitang

(BBT) on spleen microsomal cytochrome P-450
activity in eight months rats

Activity
Dose Group

% of Normal

(me/ke) nmole/mg protein

Normal 0.147 £0.050" 100

Control 0.147£0.050° 101
BBT I 100 0.142 £0.036*" 98
BBT O 250 0.150£0.049° 103
BBT M 3% 0.139+0.034° %
BBT IV 500 0.143=0.056" 99

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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.

0™
e |
oEar n
| L=zl
DE IV

Fig. 3. Effect of water extract from Bobitang(BBT)
on spleen microsomal cytochrome P-450 activity in
eight months rats.

4. Aminopyrine demethylase® #fitkol vla
Aminopyrine demethylase® itk
nmole/mg protein/min)el Bl A &
FHELTEBE Y] 100%(0.411 :20.025) 90
ffol 109%(0.448 £0.016)2 %/ e RA¥ b
#este], BBT M #felA 9796(0.399 00195 5 E

vl A W st E tH(Table 4, Fig. 4).

ma orotein/m

] =

i |
T 7

HCHO nmole/

B

Fig. 4. Effect of water extract from
Bobitangn{(BBT) on spleen aminopyrine
N-demethylase activity in eight months rats.
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Table 4. Effect of water extract from Bobitangn(BBT)
on spleen aminopyrine N-demethylase activity in eight
months rats

Dose Group Activity

(mg/ke) HCHO qmolg/mg % of Normal

protein/min

Normal 0.411+0.025" 100

Control 0.448+0.016™" 109
BBT I 100 0.449%0.030 109
BBT O 250 0.440 £ 0.028*" 107
BBT M 350 0.3990.019" 97
BBT IV 500 0.442 =0.021*" a9

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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<0.03) by
Duncan’s multiple range test.

5. Aniline hydroxylase®] #f:oll ol x| &= g
{HYE(HISL
-phenol nmole/mg protein/min)ol v x& BWS
Bless B3 EEEY 100%0.1780.020) ¥}8}
of HERES 120%(021320014)2 HEN A @
g A3 Este], & B@itel A HEN A B
A& Y Table 5, Fig. 5).

Aniline hydroxylase] p-amino

,_
(0]

15—

enol nmole/ma orotein,

o

D—aminooh

Fig. 5. Effect of water extract from Bobitang(BBT) on
spleen aniline hydroxylase activity in eight months rats.

Table 5. Effect of
Bobitang(BBT) on spleen
activity in eight months rats

water extract from
aniline hydroxylase

Activity

Dose Group

p-aminophenol % of Normal

(mg/ke) nmole/mg

protein/min
Normal 0.178£0.020° 100
Control 0.213+0.014° 120
BBT 1T 100 0.193+0.031*" 108
BBT @I 250 0.189£0.026 106
BBT M 3250 0.201+0.022*° 113
BBT IV 500 0.182+0.018° 102

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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.

6. Xanthine oxidase? i&thol ml A& pE

Xanthine  oxidased] EYE (¥ Aure acid
nmole/mg protein/min)oll WX EHre @
R OERES 1009%(0.3520.028)9 ¥idle R

B2 114%040£0.037) 2 A7EdE AA wmd A
IoHEste], 4 FHEANAM f1EM A widE
St (Table 6, Fig. 6).

=3
~

uric acid nmole/mg protein/n

Fig. 6. Effect of water extract from Bobitang(BBT) on
spleen xanthine oxidase activity in eight months rats.
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Table 6. Effect of water extract from Bobitang(BBT) on
spleen xanthine oxidase activity in eight months rats

Activity

Dose Group o

(mg/kg) uric acid nmole/mg % of Normal

protein/min

Normal 0.35+0.028" 100

Control 0.40 £0.037° 114
BBT 1 100 0.38+0.032*° 109
BBT I 250 0.33+t0.021* 94
BBT M 350 0.32 £0.029" 91
BBT IV 500 0.36 £0.033" 103

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. The animals were decapitated 24hr after
administration of last treatment of extract. The
assay procedure was described in the experimental
methods. Values represent mean *  SD.(n=8).
Values sharing the same superscript letter are not
significantly  different  each  other(p<0.i5) by
Duncan’s multiple range test.

7. Aldehyde oxidase?] iEdkol o]zl HE

Aldehyde Wk (B2 -pyridone
nmole/mg protein/min)ell B X BEL e
FEROEHAY 100%(2.1720.20000] et ¥t

oxidase

A
s

o] 110%(2.39£020) % FHEYE A Wy Axy
st & HwERMOIA BUbstAI $58] BBT
IV BEol A 102%(2.21 102605 f7EM UA #Y

st cH(Table 7, Fig. 7).

Table 7. Effect of water extract from Bobitang!BBT) on
spleen aldehyde oxidase activity in eight months rats

Activity
Dose Group I— o ‘
(mg/kg) pyridone % of Normal
nmole/mg
protein/min
Normal 2.17%+0.20° 100
Control 2.39£0.24° 110
BBT 1 100 2.27+£0.15* 105
BBT I 250 2.31+0.18*° 106
BBT M 350 2.30+0.31*° 106
BBT IV 500 2.21+0.26° 102

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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. 7. Effect of water extract from Sobitang(BBT)
on spleen aldehyde oxidase activity m eight months
rats.

Lo

8. Superoxide dismutase®| jh4f o] 1) A=

K 1,/
h\/ =]

Superoxide  dismutase®] LY (B unit+/mg
protein/min)el] 1 X & MEE B R OIE
e 100%(10.51 £ 0.23) ¥i5} o B &

5295(543+0.36)2 A EH UA M«M‘L R
ste], 4n EEERONA ATEM A MmslA D 53
BBT IV ffol A 89%(9.36;to_5a), BBT I 4t A
79%(827+0.30) 2 Hi%stAtHTable 8 Fig. 8).

Table 8 Effect of water extract from Bobitang(BBT) on
spleen superoxide dismutase activity in eight months rats

Dose Grou Activity
(mg/kg) ’ unit*/mg % of Normal
protein/min
Normal 105110.23° 100
Control 543+0.36" 52
BBT I 100 7.12+0.21¢ 68
BBT 0 250 7.28%0.26° 69
BBT II 350 8.27+0.30° 79
BBT IV 500 9.36+0.55° 89

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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<{(.05) by
Duncan's multiple range test.

«unit © 1 unit of superoxide dismutase activity was
defined as the which inhibited the reduction of
alkaline DMSO-mediated cytochrome C by 50%
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Fig. 8 Effect of water extract from Bobitang(BBT) on
spleen superoxide dismutase activity in eight months rats.

9. Catalase % glutathione peroxidase®] &t ol
Xl = P

Catalase®| 7EM: (B {7 hydrogen peroxide decreased
pmole/mg protein/min) ¥ glutathione peroxidase
9 WM (¥ frioxidized NADPH  nmole/mg
protein/min)ol FIX & BEE BEI & LEH
% %9 1009%(1.4120.027 2 13.07£0.23)0l %3t
HHREo] 4 4% 55%(0.7810.014) 2 48%6(6.27%
012 HEM A WA AW A,
catalasex= BBT I #F 83%(1.17£0.020), BBT IV
M 77%(10910025), BBT O #f 73%(1.03=%

0.024)¢} IRe 2 glutathione peroxidaset> BBT IV

£F 922%6(11.97+0.22), BBT I £ 89%(11.65£0.16),

Table 9. Effect of water extract from Bobitang(BBT) on
spleen catalase and glutathiopne peroxidase activities in
eight months rats

Activity ( % of Normal )

Dose Group

. Glutathiopne

(mg/kg) Catalase peroxidase’”

Normal 141£0.027%(100)  13.07£0.23*(100)

Control 0.78£0.014"(55) 6.27+0.14°(48)
BBT I 100 0.95%0.018*(67) 8.39+0.10°(64)
BBT I 250 1.03£0.024°(73)  10.20%0.18°%(78)
BBT I 350 1.17£0.020%(83) 11.65%0.16%(89)
BBT IV 500  1.09+0025%(77) 11.97*0.22°92)

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. 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.

. hydrogen peroxide decreased xmole/mg protein/min
" ¢ oxidized NADPH nmole/mg protein/min

BBT 0O # 78%(10.20%0.18), BBT I #
64%(8.3910.10)e] IHOZ #HEY: UA ®instg ot
(Table 9, Fig. 9).

s wm ola/m g peown/mn

LI p—

Catalase

EINetmal
MContiol
OBBT |
aseT 0
WEET W
EEBT v

Glutathiopne peroxidase

Fig. 9. Effect of water extract from Bobitang(BBT) on
spleen catalase and glutathiopne peroxidase activities
in eight months rats.

10. Glutathione S-transferase®] iEttol mlai:=
B

Glutathione S-transferase®] #5¥: (8 {7 :nmole
/mg protein)ol] ulXE FHE BEY #F LFE
B 100%(7.58£041)0]  Hatedl g
83%(6.29£ 03002 HEM AUA WAL T R HE
sled, BBT M AfellAd 96%(7.30+0.35), BBT O
ol A 94%(7.12£022)2 FEM AA #m3tA
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UH(Table 10, Fig. 10).

Table 10. Effect of water extract from Bobitang(BBT)
on spleen glutathione S-transferse activity in eight
months rats

. Activity

Dose Group % of Normal

(mg/kg) , )

nmole/mg protein

Normal 7.58+0.41° 100

Control 6.29%0.30° 83
BBT 1 100 6.98£0.29° 92
BBT O 230 7.12+£0.22° 94
BBT I 330 7.30+0.35° 96
BBT IV 500 6.83%0.37° 90

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. The animals were decapitated 24hr after
administration of last treatment of extract. The
assay procedure was described in the experimental
methods. Values represent mean T 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.
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Fig. 10. Effect of water extract from Bobitang(BBT)
on spleen glutathione S-transferse activity in eight
months rats.

11, SRS glutathione® & &9 o] xj+ B

IRk glutathione®] & B (HAL 1 mole/mg
protein)oll U)X FEE BES HE TENY
1009%(1.78 £ 0.33)0ll  #dtd HERTol 75%(1.34+
03D& f1E#H UA WA Ad HEso, BBT
I 3 BaAs & BRI 2RoR H\ny
3L F88] BBT IV #fell A 88%(1.56+047)3 A
B A #mst g i (Table 11, Fig. 11).

Table 11. Effect of water extract from Bobitang (BBT)
on spleen glutathione concentration in eight months rats

Concentration
D‘z:gi_mfp % of Normal
K wmole/mg protein

Normal 1.78+0.33° 100

Control 1.34+037° I
BBT 1 100 148+0.21*" 83
BBT 1 250 1.27+0.25¢ 71
BBT M 330 1.43%£0.22*° 80
BBT IV 500 1561047 33

Rats were orally administered water extract from
Bobitang(0, 100, 250, 350, 500mg/kg) daily for one
week. The animals were decapitated 24hr after
administration of last treatment of extract. The
assay procedure was described in the experimental
methods. Values represent mean * SD.(n=8).
Values sharing the same superscript letter are not
significantly  different each  other(p<0.05) by
Duncan’s multiple range test.

25

umola/mg proteir

05

0

Fig. 11. Effect of water extract from Bobitang(BBT) on
spleen glutathione concentration in eight months rats.
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12. Glutathione 4 A9 #hithel v
¥ ~Glutamylcystein  synthetase @]

nmole/mg protein/min) ol
HUE el 10096(3.26 20.18)0l ¥f&ho] ¥adpy

¢4 b
s AL,

ol Y% (29902008 1B oA WL
M el Al 979%(3.17=0.19),
15 B

reductase( !

fieked, BBT
96Y6(3.12:20.16) 2

{if ol A

al

, glutithione

nmole/mg protein/min) o A =

U Table 12

Tablo

.

g. 12},

12 Effect of water extract from Bobitang{BBT) an £
spleen glutathione biosynthesis system in eight months rats

v] X

WL CRP

ms e IR
WEE Pld

1=

7t It
BBT IV
UAT st 2
{i glutathione
HohE gl gl

1g O

Dose (?}mup
tmg-kg)

Activity (

% of Normal )

v
/

Glutamvleystei
n svinthetasex

Glutathione
reductase**

Normal
Control
BBT T 100
BHET 11 250
BB 1T 350
BRT IV 500

326 =0.1800)

306+

2.99:20.20"92)
0.22"(94)
2970, 1‘&”(91)
317019797

.%.IJI(),] 8] \9(),

B.75E0. ‘%'%‘ 1100)
843 = 96)
3495 ().4(h] 023
8.1210.42093)
R7020.38099)
8.620.30(39)

Rats

were  orally

administered

water extract from

Bobitang(0, 100,
week,  The am

250,
mals

350,
were

H0mg-kg) da
decapitated

ily
2dhr

for

one
after

administration of last treatment of extract.

The assay

procecure was described in the experimental methods

Values represent mean

S.D.n=3). Values sharing

the  same  superscript  letter
different  each  other(p<0.05)
range test.

* 0PI nmole/mg protein/min
L N

bv

ns tonot significant
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& e Blgexn
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o] A EEREo !
HEE T o) (URE o AR, B
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Harol Wik LR
s gl e
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S8 1

o] L=

i

g e

are

glutathione nmole/mg protein/min

gL
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i el MISTh el AT el wh

LAY MR,
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not significantly
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[ Normal
M Control
OBBT |
O BBT I
W BET il
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Fig. 12, Effect of water extract
from Bobitang{BEBT) on spleen
glutathione hiosynthesis system
in eight months rats.
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peroxidase, glutathione S-transferase, glutathione
AR A MBS glutathione &R o ¥
& fatste o8 22 £RE it
BEECEAS AR MR BRI
Kol {3t AT EES] BT MmE 4
Wage]l @R, EEERN BREMELIA TEd R
< SRt BR(BBRRE SRLE LN
AoglolM e <bsie Ao oW A(ATP)A Bl
BHGLst = Aol L, g fbe &R AfAE I8
ige] —HEEGA RIKFEANA KEE #H
free radicalolut EMEEEFEIE M7)E himEo| oY
MAEEIEE S £ MHREE R QoY e H
#H BEE el s BEZ, B FEs i
#EA wRE obyet Ml Al AN S KEZkS)
of fifueES (X FA]Z1m BT BAGRSIY] AL
Blgol olo mE oy 74A kg HHELKE
Figsle AR WEY Zog AAHT 9l
o a8y AN E
glutathione peroxidase, vitamin E Fo {#3% @k
LI fE BT Sl7) W&o RE2 B8Rl
Hol ABLR ERHAE ot i #ino o
E MRS RITHE fRstolL} FFEE, BEHOR &
A #ELiEEC] Bmdcn ®e s do®
olol il BAEAEE o W AMLFENS
YolR 3 g MG RY R HE 2 UM
& BiEsly] B BMERSE, #MEBIUBK
ZLRA S B REBML 2 e RS
B A=), bedin! M &(100 - 250 - 350 -

superoxide dismutase,

- 703 -



16 KHABE: @EBESHRE &K 88 LI

S00mg/kg)@F FEB IR - 2.3 438 oA
stw A E{HEF ) B 5 'ﬁ)ﬂ.ﬁ‘i’t &l s
748 R % #MEENTE 1 I BRe (RN

S| BBT m NV el ¥&
ub 2 {7 B2 Ak )

ol MR LIRS

8 0} 9?1 ¥ W
TR o S Ny o A A 1T

“ #ekck(Table 1, Fig. 1).

’

SEPHUE [AEhe] IRBEN MAREI el MR
%0!»;;0% MR AT Beir v IR A
dp et il Mo Re Zog A At A
G LmE A& el Mz HINREAE W E 100,
250, 350, 300mg/kg® 10 70 R g Jdie

2 shel el Eitel A B 3 HME
GBI

uk O
& T

S LA A SNy
&k Rz ld] @Sgel ok |L°‘ %
59501% O & &8 {L&thel i o™ iy
Pyon *1 superoxide(Q, 1] FEd: B ol ¥ ’i FDEN
of 1= R ORESLED ONE e ogbsel @iibiEl Bl
i &t i B o PRl HIRCES
catecholamine. ferrohemoprotein, thiols,
Wbk ol
e Al ks
xanthine oxidase, NAD(P)H oxidase 7 ¥
Aefb @ £5 9 Mol (M m dlscka ¢
IR S A= INURR OV S 0

2 mitochondria, microsome, %05

%uperoxidel\i

JECE

/<<

ascorbate, hydroquinene
g rEe ER

gt

L3l

FIseN
¥

MR BE superoxidesr 1

?']‘— 9—\ it ]

wiT

ol g E e, S [Tt (st
of #she i hol A g E‘U% Jff?"ob_
o1t} o) ¢k 7ol superoxidet: THH A1 sh 74-1 1 1)
S e opuAwy ALHpe) giilel Al fiiisivl

Y] wolE fHS Eog fEliEke, 1 LKL S
AR vk opye}, ¥t U

IKHEE Far

7 HEME 0] 2 hydroxyl radicall

= nu@wﬂﬁﬁﬂ FigishAl =
Superoxide el vplAlE HEE

WEE

-OH)E HIkA 7
Q]U}Hb
FAIEAS-Ig A

ROEERETS pRO R i EM Ud westd e
o 8 BBT IV 4, BBT mMelA Wixssd
(Table 2, Fig. 2). ol v Fof B of #il#iils

R 4
HEr

5 ISYEERE DR Ed AR
Bi @7t 350mg/kglh Lol Al AT Her

L B R Ry
23 Jigrglch

HEF) O R
iy
LY

ol & Ji#o R 31 Hel MRIe
o i s R I B 2 e L
e W AEAREH Eoe s AL il
S l«Jf e AAA Fapnvh w1
R Bpoll fiEte] WAk Hptliel Exlof 181yl EEN S
TR ONEN R mrlf"* L ERU o]

S deozie i s fro A

’J\l'fi*;,f ke pstie s

[s]

lw»,‘,‘} r() l

g E

of fmakEL LR

prES sk gluk™ o] g {iiiie] o) ol
ok e AA % 7RzlE A Ais ovtochrome
P-43054F Vi FNIEE WA R )T e, E

ol £ B8 v e) Cafel

fittel

A hipoprotein

Bt
= 01 RS A

5oadal el
EPR S R ] U

h
\
Ko e

FOOralaE o) bilirubin{

th RN E

Sk

e R fH “f}{s;-o ﬁ}’:’uﬁiv‘lJzé‘ C]ff-vt:' 2

o EF;W ]]'.
Eri e e 0 r’i’, ’U“ O By R
Hjoll (Fadhes By Y ARl iskel B Gl

o] glojvhr
Y Aol
Bt el

iAo

c_\’tochmme P-4502] %
HETT &) A

bool o 1

itz 8} cviochrome P-450)

22l amine 91l

obwl microsomell %t

A L R W O L ITHYY microsome o dlo] ol
vomitochondria 263 o Stell ol FR{omy A H

dojrket L
R

0 L HE 3}

8 NADPH.
B NI RN
W N DY S

SN R
NADH, FAD

§RTE Rl

fCat7h

.
o

epoxide AfL7 I FE Lol T b oK
ol 4 BEEst = cytochrome | ’*4:»01‘} $170]
fEEetE B B FEERIEC ek o spectrum

Vel Typel 3 Typel & o) # o™,

%
formaldehvde ¥
’I‘ype 0 %ol
LE R &

anilinin

Typel Aol & fL@shs
HOE i &b
aminopvrine demethylase(AD: ],
#S (U#ste &S anilinin HCIE
o 4 ske
hydroxylasel AHyo] T} ™

z;tminop"ri ne

1; o‘}

uf

P-aminopyTine&

=704 -



BB BFoAM #HRE0 RE2 {UHBER ojx= B0 17

BN KES Ru KEtEoR w -71 A
uEKIER, RWE £ BRWHYT &--BE
A R@EWEA  hydroxyl, amino, carboxyl,
epoxide, halogen %9 BERE 2 HHEES #

SR RESE 468 BRE ALEHN
H} /K&}VEOI wolA 2, fEWEMEe] WA EM, Bt
gttol uwdltm, MAZ HlEY 558 LEYME

&}

—
=2
=

s o ‘2)\5}. ol AL R L=
o ACEEe] #BIAdl A EHol e W,

L =

polvpeptide == sulferfb &l FHEES HWE
& ol F®8, MO Z energyd {fifE3}o], &y
A DS AR Sl o] Fojr ordE
glycosidedti &, sulfatetfd &, methyltransferase i K,
glutathione S-transferase/Z €, acylationhifE o)
9\‘1 C}_iig.'f:ﬂ.

A OHERONA, B MREC] kR BBl e
cytochrome P-4509) {h#E2 E##fFel Lhstel #
Mprel ¥i+9 Mg st BBT I ffellr 4
Bt AAl W sgtHTable 3, Fig. 3). Z2&n
Type I %o #%& (H3IE B #£2 aminopyrine
demethylase® Gtk (L& Rl HLahod ¥Rt
4 wmEsn BBT I #olA HEM AA #
&4 tH(Table 4, Fig. 4). %3 Typell /9
¥ % {5t = A% %< aniline hydroxylases] &k
& 4 HERRIA HEM A M st o (Table
ulebA g E ) MIEEEEE A 7
g #1E5E 9 T 3

A\‘

5, Fig. 5).
= oHel o )

freld dojvte BEBMNS HolM ShEARE
o] H--EM:  NKE(phase 1)E  HTbE KK
(phasel) 22 v £ o™ 2 o 4 B
Iz o) BREREE  cytochrome P-4502
function oxidase2A] microsomal proteini’% £
20%& 2z ste AN BRYHE WET SHEE
WES WA &f?fs(’lﬂ”’““, E g g
PrbE KMEC] BHERE T BEEARY
oxidation MFEZA free )
xanthine oxidase®} aldehyde oxidaset® cytosol
8ol fi4e 8= molybdenumUKE)) &4 EE{LAY
HEA, RN EEIEE KE S Bl

mixed

non-microsomal

radical &

D2 E{LE8r RES @FshE BREdA KER
o] BboTE O OET  ERABE BHSd
superoxide anion, hydrogen peroxide ¥ B#H)2
2 hydroxyl radicals 4:m st

& #Eiol A xanthine oxidase® Githg w3
SR, T BN BN A wbsEen
#3) BBT I #3 BBT 0 #olAM oL WiKs
$cH(Table 6, Fig. 6). 28 1 aldehyde oxidase®
WS MsE AT & BEBATA Ebstd ey
%3] BBT IV oA HEM Al W st
(Table 7, Fig. 7). olA & Bo} ¥{rol #3 it
Phig #5941 e non-microsomal oxidation®l|

B st B EARE WiMAl A dedbe #E R
R e o] MENE WESe AL
2 g
E8 glucuronic acidY sulfated HWAEAIH LR

Mot S B AT D, BRETE ES KEE M
2 OEAl A BB B S (REAIVI T TR K
RES) WM B A E superoxide dismutase(SOD) %}
catalase @ glutathione peroxidase %©] ¢l H)
WABT - guperoxide dismutase(SOD)E AP o
BRI BB IL(EE BH shutol 4
ne mE T Wele 4% ¥ xanthine oxidase,
aldehyde oxidase 2] B¥ MK #HRZE 4L
wHolzl HyOp2 7
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