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ABSTRACT

Experiment Study on Antioxidant Activites of Aqua-acupuncture of
Cynanchum Wilfordii Hemsley

Jong hyun Lee, Rak Ki Seong, Sung Hoon Kim

This study was performed to prove the antioxidant activities of Cynanchum Wilfordii
Hemsley(F{il& &) by way of aqua- acupuncture methods.

After 10% & 209% concentrations of liquid extract of Cynanchum Wilfordii Hemsley were
acupunctured on Joksamri(Z2=E) of rats with acute and chronic éxperimental oxidation by
AAPH(2, 2'-azobis(aminoidinopropane), hydrochloride), various kinds of experiments were measured.

The results were obtained as follows:

1. In acute antioxidant experiment, the amount of TBARS indicated irregular increése and
decrease to over 68% in experiment group in comparison with normal group. '

2. In the serum fest of acute antioxident experiment, uric acid and total protein and albumin
were significantly increased in experiment group in comparison with control group.

3. In chronic antioxident experiment, the change of body weight was significantly decreased in 2096
experimental groups in comparison with control group, and only liver significantly increased in
10% & 20% experiment group.
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4. In chronic antioxident experiment, total protein significantly increased in 10%, 20% ex-
perimental groups and creatinine and BUN were significantly decreased in 10% experiment
group. '

5. In the chronic antioxident experiment, serum GOT, GPT activity didn’'t show no
significantly change, LDH activity was significantly increase in 10% experiment group in
comparison with control group.

6. In the chronic antioxident experiment, the tolerance test with enzyme activities of
erythrocyte membrane was significantly decreased in 1026 & 20% experimental groups.

7. In the chronic antioxident experiment, the change of TBA was significantly decreased in
109% & 20% experimental group.

8. In the chronic antioxident experiment, the amount of cytochrome p-450 was significantly
increased in 10% & 20% experimental groups in comparison with control group, the change of
p-450 reeductase activity was significantly increased in 209 experimental group.

9. In the chronic antioxident experiment, the amount of cytochrome b5 was significantly
increase in 20% experimental group in comparison with control group.

10. In the chronic antioxident experiment, the change of activity of superoxide dismutase, and
catalase were significantly increased in 20% experiment group in comparison with control group.

From the above result, it was concluded considers the liquid extract of Cynanchum Wilfordii
Hemsley(BF{T#& &) could be used as antiaging drugs, because it delayed the aging process and
retarded senility.

Key word : antioxidant, Cynanchum Wilfordii Hemsley, AAPH, Joksamri, Aqua-acupuncture
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%, 218K, 288 BUE mE] BEE AR 35
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FHST 168k, 248% 329 HE Mo B
E AA 405 BE7T BIARBA Z{bo} BrF
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BiTE&ES BER(LF22)R Asclepidaceae)
of BY SEAY EHEAGEM 1 %S ME
mEII BRE WY ey, BIEAR, K
PR, BYREE, BOER, BRE BBE, 5
BEstE ZEEol Aol HKS, AR, KR, A,
BE, RS HEITY,

EfE5EY FE BHS oxymethylanthraquinone

$5, chrysophanol, emodol, rhein®] &&5<e] ¢
i, f%&e| physcion, chrysophanol anthrone}
B, FASHS, lecithin o) Wy 'Y #m ¢
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MmZREFERC] o, myER NMER 2 HEF
el AL, a3 Dt e ikl Plee #E st
A EAE 2, BOFES 3031 H#EE
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olo] EHEE HHRYY wAEEY MBS
e EEBPOZ wHESD oF WO W
??553}12} FEES 2K 10%9 20% BiKS
AEE ot BEFBEHEY AAPH (2, 2
-azobis (2-aminodinopropane) hydrochloride)&
fREol IE4SIY HERM) ABMRBILES HA
2 % MBS B, FHSEwERBESESE
#, NADPH-cytochrome P-450, P-450 reductase,
cytochrome b°, FFHif{LiEH:(superoxide dismutase,
catalase, glutathion peroxidase, glutathion reduc-
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I. 88 M8 Y Kk
1. % % |

D B R AEGRE

A HEE fdtd Y 3FE BE 180~
220g9] Sprague-Dawley % (S BR{LEBFIET)
 BEE FRAS BER Ea71x BERAR
(2D d 221%014, ZAH 80%°|8}; 2M&
5.0%0°}s}, Z3E 80%°)sl, LH06%c]4, <
0.4%6°1° ) (4 %A Wi AR Co)st B4 k48]
fHastn Bl 212TE BE sty 288/
HERE R #EAZ % BB FAs 4G

2) &

BB #A¥ AfEE(Cynanchum wilfordii
Hemsley)T ™ Z#H ZEdA @A RS
faste] EAsg T

3) A% H s

Thiobarbituric acid(TBA), malonaldehyde
bis (diethyl acetal), ascorbic acid, reductase
glutathione (GSH), N-acetylcysteine(NAC), 5,
5’-dithiobis—(2-nironenzoic acid) (DTNB), tri-
chloroacetic acid (TC), ortho-phosphoric acid,
ferric chloride, HEPES, CuSOs- 5H30, sodium
tartrate, folin reagent, Na:S:Os(sodium hyrosul
-fite), cytochrome C, NADPH, potassium ferri-
cyamide, 7-ethoxy-oumarin, . chloroform,
magnesium  chloride(MgCr2), Benzphetamine,
ZnSos, Ba(OH)z, ammonium acetate, acetyl ace-
tone, 1-chloro-2, 4-dinitrobenzen(cDNB), epinep-
hrine, hydrogen peroxide(H20y), catalase, acetic
acid, EDTA, xanthine, potassium cyanide,
sodium deoxycholate, xanthine oxidase, glu-
tathione peroxidase (GSSG), sodium azide,
glutathione reductase, cumene hydroperoxide%

< Sigmaitt #&E, 22-azobis(2- ami-
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dinopropane)HIC(AAPH)+ Polysciencelit %4
S HAAL, 3 ¢ REESLS B £ K
A3t

AR BAgEel FAE #E8+ Spectrophotometer
(Shimazue), Centrifuge (Centrikon), Bio-freezer
(Sanyo), Ice-maker(Vision sci.) ¥ Homogenizer

(OMNI) 5& {#Mstgrh.

2. B & Ak

A. UL EER

1) AAPH 9§ TBAKIE BT

SD 8FE &% 10vke)d EEH, HEH B
BHoR Eaoste HMEBET EEi AAPH
(0mg/kg) & fRE EHEAR, HRH-S AAPH
Ae) 1BMATOl 10% MRS BHoT Rt
R, RN = AEY £HAEKE FASH
. 8F+E AAPHAE £ 05 1, 1.5 3, 685
tholl BOLAIA EEURBRMESSE 5ml® Mm#
< &4t TBARIE S Suematsus e Fik
Yo @i} clean test tubeo] miF 200ulE B,
81% sodium dodesyl sulfate(SDS) solution
225ulE  JFstm 5% B¢ voltex mixer®
mixing3t . 7)ol 20% acetic acid 15mle
e T 75ul EEAE Y32 5%F¢¢ voltex
mixer® mixingdt¥{ch A7)} Al 1.2%
thiobarbituric acid solution® Zrzte] 1ml¥
tubel ©l&tx, clean dry marble(-F2F+£€)2
coverd ¥, 3083} water bathelAl #th o
3 3o A 3087 coolingdt 3000 r.p.mol A
2027 94 EEse LEKRS HEl #H)
Rt WG 532nm BHXEANA BT

2) AAPHOl <3 myEe] Hst

BRI s AAPHAE 1BM§iol 1096 &1
HE BEKRS KRS, AAPHAE 1A 3o
HIEA A EBEOBRMECE SmlY mKS X
Aot 5mle] M-S centrifuge tubeo] ¥

o} e E.O7 828 (Hettich Universal, U.S.A)ol A
3,000 rpmo.E 1549 EOLLSHEAH LES m
%€ serum separator(54 Aol Hidle] total
protein, albumin, uric acid, t-bilirubin 28 %
TBARSE 550Express(CIBA-Coning, US.A)E

AHg-ste] BIRESHA T
B. 18M4E{LEE

1) EHR sk

FREE 275gS k23 EF flaskd] ¥1
ZREK 2000ml-g pushed 3mER Kisol A Hisk
I B 9 o] IEBKS rotary evaporator
2 OEE Bt 2822 200mlE stgth ®WiR
7R B#EISE 95% ethyl alcohol 100mlS fud}
o FEANA B & KESIE £RE EY
< EHIsHE, kS TA] rotary evaporator2
B iEste ARE MBS B Ew
< t}A] 85% ethyl alcohol 100mlE- fnsle] =k
A Ereta wEetel 4mE il mAlsH
I, oA BEE  75% ethyl alcohol 100mlE i
F % TS BEL 28 REY e EEh
ethyl alcoholS WESEI %3l B2 ES 100g
o] HA g F L£HAEK 1,000mE Mtz
39% EiBEoZ pHETZ MENEHe) EmolA 1205
M OKE % MESY BERS EHStT S K
B3l #EHRe 2 (EH Y HScheme 1)

2) 5 B R UK

B e &% 10vheld EWE, HEH,
HERE SR Eoste HWAFs HIArl AAPH
(50mg/kg)S 1H 1@ SHRE fEkd E4sidn
HWERd s MEY £HAEKE EASES 2
B3 EEFS 20% aMEE SEEHT 10% &=
fEgs #EHEHeZ EHstd AAPH 5 £ 2
27 18 18 BR=ERA Buasta
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drug 275¢g

per item

— Add D.W. 2,000ml
— Boiling for 3hrs

— Filter

R

Residue

Filtrate

———

Vacuum concentration and add
—D.W. to 200ml and cooling

it off to room temperature
Precipitated in 95% EtOH

—and standing at cooling tem-
perature
—— Filter. .

]

Precipitated

Filtrate

—

Vacuum concentration and add
— D.W. to 200m! and cooling
it off to room termnperature

__Precipitated in 85% EtOH and
standing at cooling temperature

—Filter

1

Precipitated

Filtrate

Vacuum concentration and add
—DW. to 200ml and cooling it
off to room temperature

Precipitated in 7526 EtOH and
—standing at cooling temper-
ature (two repeated)
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— Filter

e

Precipitated Filtrate

| Vacuum concentration(100g)
and add No.saline to 1,000ml
adjusted pH6.7 wn:h 2N

NaOH

| _Standing at cool temper-
ature for 12hrs .

| Syringe filteration(0.458m)
(sterilization)

aqua—-acupunture solution

Scheme 1. Manufacturing Procedure of Aqua-
acupuncture Solution by Water-alcohol
Method :

3) 8Fe #HHA A= gE

(1) A28 B Bz

g3 9 el AAPHS HfIEE ZEHH
olate] ES WX MRS st 4% 4
FRE BHAY 972 BEY #bE AES
Rt

(2) & §ges A mE

d#9 dol7t 8571 HAS o Zr i
A7V, L, BE, B, 1%, BT 24 EESE Ml
st ZAE WL F -70 Coll 2@aHA o
2 71A) 488 oS o9k oh

4) m¥e e ¥k fwE
(1) m¥ BoHe A3k
g F o] AAPH FAF ¥ BfiigE KEKS
277 BAE oS EEORERMESE 10mle]
mEe EZs4ch. 2 5 2mle CBC bottle(=
Axpel ¥z, UHA 8mle Mm-S centrifuge
tubeo] ¥ o9& FO4HBEES(Hettich Universal,
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US.A)A 3000 pmo2 155 RS EAA
B9 &S Serum Separator(E4Ab)el Hust
o} total protein, cholesterol, creatinine, BUN,
triglyceride®] &8 550 Express (CIBA-Corning,
US.A) ol&38te HEsts, CBC bottled] I
W& M/RE, BmiRE, FARmMmERE, hemoglobin
#e 28 HEd EAAT

(2) AIMEREES) fEH EERO did W v

NIKIZ ¢ 23 wa 8571 € #FY
Mm¥%S heparin®2 &3 Azl ¥ hematology
£ st 2z o) Mg AT oA
w7 10mM potassium phosphate buffered saline
(pH7.4, PBO)BWS A7t 944 £#(3000
rpm, 108)34 . 33 BB mEs AHT
t}S 20% RBCHEW 1mlE ¥3 50mM AAPHE
¥ 1ml& #7tste 37 TollA 3413 incubation
gl o] IS S50ulg Fdt] 2ml saline #
el B AL AWK s, = S0ulE A
stof oml ZR50l ¥e A& BEWel# 33
t}. Ztzte) = BEe 2 £¥F ohg 540nmel
A BXES MESES 21 AR B
B/ B BGE x1008 %hemolysis value
2 At ‘

(3) M TBA KEW WE & WL

Suematsus-9] W3] w2} clean test tube
of My 200ul® ¥ I, 81% sodium dodesyl
sulfate(SDS) solution 225ulE 7Héhn 525
voltex mixerZ mixingd ¥ TFAl 20% acetic
acid 15mlg 7}atdth o7)dl 7oul FRTE

OITT

Wy 5259 voltex mixer® mixing® ¥ 1.2% '

thiobarbituric acid solutiong Z}zte]  ImlH
tubes] TS}, clean dry marble(f2 7€)
coverd & 3087 water batholA FHoh ol
3 Ao 3087 coolingdtZ 3000 r.p.moilA
2027 94 By A&2d4L B AHEsiHTh
HIEE 532nm EF oA EESFATH

5 Ko EMERHER EE QT

(1) FF fHkEe) 4 sElxA

Bansal59 @] wal e fFH9
Fe ZA 81 499 150mM KClE e
30mM HEPES$+2d(pH 74)2E2 WEsId B
B3 o, mOSHES 93 14 & o8
(700xg, 202)8tdch 1 A459& RUSBEE
st 2% EHEEOSE011,000xg, 3083 2
2 Asde dojom 11,000xg pellet FRE3;
A}, & 23k A5 AE FHetd oAl 3z EBEE
S04 EE(105,000xg, 60R)8HE 1 33k AT He
2 Mg 2#e ddth 28 105000xg
pellet& 130mM KCl ¥+ hepes &5 doz 4
o] ¥ og, oA HEEEOHE(105000xg, 60
B)ala 42 pelletS 22 gFdos A ¥F
g3t mlo]a2E HElE AU "ol ZEH
WiE Hele Bss A @Ee 04 T AL
AoA FYsrFgon, -70CH EBJIAXAN 4F
el FEAIATH

(2) BBEHE EF

Bovine serum albumin(BSA)S E& &3
2 Algstd Lowryse #yPd wel BEHE
BEE RESAT o

(3) NADPH-cytochrome P-450 reductase

ENE BE

William ¢ Kamin®] 4% e} 243z
A 71 2@ Kk cuvetted] 200nM cytochrome
C 03ml¢t 2+ wlolm2Fe] EHEC) 0.25mg/ml
o] 57} =HA WHE FHAE 03ml ¥ 0.5M
o1aly & d(pH 7.7)2.E2 & £HEL 15mlE
3 b 37COAN BFFEAY BRAES 022
g2ty R AR cuvetteod 0.1 2moled]
NADPH 0.1ml€ #7182 550nmolA 3-4&3F
WXE WIS FESAT. UREY A2 RH
B EEFASF 21 cm-1mM-1E °) &3 cyto-
chrome C¢l 84 £:Z& tESASD.

(4) Cytochrome b5 E&:

Omura®} Sato® Bl wat EJEH 9
H#E L 2B cuvetted 7 molaRFEY Ei
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Hol Img/mle] BE SHA UE FERE Z
7+ 995148 FUEF o2 baselined HEESA
a3 Ak cuvetteol ©HA] 30mM NADH 5ul
£ Arslet 426nm 9 409nmeol A BIEES =
ol& mEsgon La2EFASF 185 cm-1mM
-1& ©]&3 cytochrome b59] &g A3t

6) Frel iRt &4 BIE
(1) Superoxide dismutase9] EHE BIE

o] EX9 FEHUE BIEL McCord 59 F

#:94) wlel xanthine® xan-thine oxidase® &
A sl A== superoxide anion®] cytochrome
c? 9L JAANT= s 4 E o] &3
Z 30ml €39 cuvetted] 0.1 mM EDTAE ¢
#&E 50 mM U4tE ¢EA(PH 7.8) 2.1mle}t
0.5mM xanthine 0.3ml ¥ 0.1 mM cytochrome
¢ 03mlg 71§ g cytochrome oxidased] ¢
3 343 cytochrome co A4tsE @7) 9
& wrgHo] 50 M potassium cyanide 0.1mlg
7Vat gt wkgelo] ulYtE E&A17]7] YA
sodium deoxycholate(0.lmg/ml)& 0.Iml o
0033% JE& Y4 £gLL & e gL
xanthine oxidase 0.1 ml ¢} #iEE Z#E 20«1
< A7 ¥ 550nmol A BXES FHEE Z
Asgt BHXE F71 dig JTEL xanthine
oxidase?] BES ZH3}d BXE F71E £
0.021°] H&=% 3%t

(2) Catalase TEMEEE BIE

Aebig] F#E"el what 30ml cuvetteo] 130mM
AArE - &FH(pH 7.0) 50011, MHEESE 40 ¢
, FF 660p1et 713 15mM HO:2 ol

—

& WKES AL EEsAT i &
HES 15599 1 gmoled] H0:E E3A]F)
= 549 %€ 1 unit® FASHC

(3) Glutathione peroxidase EHE BT

Flohe$t Gunzlere] %) wzl el
4mM EDTAE &4H% 03 M #ME 94394 (pH
70) 1ml, AEESE 3041, 256 mM sodium
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3pFR 2

azide 5001, 294.37 mM GSH 60ul, 84 mM
NADPH 1101, gluta-thione reductase(5mg/ml)
5ul, 754 9Bulst 72129 1mM  cumene
hydroperoxidase 320u1& %o & £%& 3ml
2 39 282 A BRE 2 £ O
340nmoll A 3-4%-%F < NADPHEE S 9§ ¥
B #42E WiEstz dYEFZAST 6,200cn
-ImM-12.2 &

(4) Glutathione reductase EHE BITE

Racker®] #™o] wa} Aol MES
# 10¢1, EDTA ¥ (10mg/ml) 35x1, 66.01
mM GSSG 5019 9184 mM NADPH 20¢18
¥1 01 M trisg$FA(pH 80)& o & &%
< 1mlE &9t 28 AR BERE 2 &£F
O}S 340nmell A 3-4%-5< NADPHERE ] <]t
wkES Z2&s AES HYEFZAF
6,200 cm-1mM-12 &3t}

m. 5% K &

A, ZHBILER

1. I TBA KK 8 €8 L&

AAPHZ 13T 1B5R A7 10%°) HflEE A
i (CWHD S ST 305, 1B, 185RI305,
GHERT B EFEAA 8F miselA
TBA RIEHWE &89 BAEE WEH HE
EE#ENAE 0016200042 e ¥, 10969
LTEE Ape) REY KREAIN: &%
BSRIE 0030£0.009, 0.027%0.008, 0.031%0.008,
0.024£0.003, 0.024=0.0062 ‘f}EP‘Xl‘:}(Table 1.

Table 1. AAPH-induced the Depletion of Plas-
ma Antioxidants and Formation of
Thiobarbitruric Acid(TBA) Reactive
Substances 10% CWH with Time
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Time after AAPH % of Dosage Thiobarbitruric acid

treatment(hrs) of CWH  (Absor. at 532nm)
( AAPII:Zr;?aé’ea ted) Not treated  0.016 * 0.004a)
05 10 0.030 £ 0.009
1 10 0.027 * 0.008
15 10 0.031 £ 0.008
3 10 0024 £ 0.003
6 10 0024 = 0.005

a) : Mean * Standard Error.
2. KR8 B4t

LB WEY AAPHE % 3 1 A% %
AXF mEREINA urc acide AAPHYTF E#
T YEEREo] 1.3610.07, AAPHS 10% HilEE
KPS EBI HERFol 1.7110.09(p<0.01)E
¥iughEel thdld HEEJE ®inE YEda
(Fig 2), total protein® #fEH#fo]l 459+£0.03, ¥
Enffe] 4.94%0.04=(p<0.001)(Fig 3), albumin<
¥igfEo]l 250+0.003, EEaBfol 256*001F
(p<0.001)(Fig 5) B5F HEEM] 3td 84
Qe BmE JEldon, TBARSE ¥HHo
0.03+0.0009, HE&#Fe] 0.024=0.0005(p<0.001) =
Yol lbete] HEHds BHAE JeEd bt
M, bilirubine #EEREC] 0291004, Lol
0270042 FEMAST B E YELWUTHTable
2)(Fig 4).

Table 2. Effect of AAPH and AAPH & 10%6 CWH
Treated on Plasma Antioxidant in Rat

AAPH AAPH &
treatment  10% CWH P-value
(after 60min) (after 60min)

Group Normal

Uric add 1962004 136007 171%009a) <001
Total  oit004 450003 494004 <0001
protein

Bilirubin 0212001 029+004 0274004 -
Albumin 258003 25040003 2564001 <000L

TBARS 0015100004 00300009 0.024+0.0005 <0001

a) : Mean * Standard Error.

B. 184 LEER
1. BE ¥ BBEFA #1

mEE M ERET, YEHE 109 CWHE,
20% CWHRto] Z+Z} 265+4.33, 268+3.89, 265
+564, 252+4.77(g)(p<0.01)E 20% CWHET
of ¥l 3Id HEMIE BLE YE
2 tHTable 3)(Fig 6).

oS Bkl LigS] FA #be EEH Y
BERE, 10% CWHR, 20% CWHEEe] Z+zh 1,08+
0.05, 1.08+0.03, 1.03+0.02, 1.03+0.03(g)2 2 (Fig
7, FfgY A #bke 27 1.35+£0.04, 140+
007, 1.35£0.04, 1.48+0.03(g) .= (Fig 9), Wil
o] A ##{tE Z+zb 0.80+0.03, 0.78+0.04, 0.73
+0.03, 0.73£003(g) o2 (Fig 10), el T
#{LE 1.98+008, 2.10+0.06, 2.13£0.09, 2.00+
005(g)Z(Fig 11) 25 HEH I @b et
WAl 2%k, e A #{ke 4zt 112+
028, 106+0.15, 11.2+0.25(p<0.05), *115+0.37(g)
(p<O.0B5) L2 F B EFolA HEirel st
o HEHEIE EME JERNQTHTable 3) (Fig 8).
2. MIREAYY L

1) mEkffifae] 2t

FMmERE #be EER, W, 10% CWHE,
20% CWHEElA ztzb 873+0.11, 116043,
111058, 105£0.68(X103/mm3) 2 HEM U
£ #kE JEhAl @ka(Table 4) (Fig'?, #*
MERE BbE &% 6661011, 7.35+0.10, 7.29
£0.10, 6.99%0.11( % 103/mm3)(p<0.05)(Table 5)
(Fig 13), #KMuxk7t A3l FES LBHE=
EAI hematocrit2l & 31.110.64, 33.4+0.32,
334%027, 325%0.18(%)(p<0.05)(Table 6)(Figl4),
hemoglobin® 13.1£0.35, 146+0.16, 14.4+0.14,
141£0.12(g/dL) (p<0.05)(Table 7)(Fig 15)& 1}
Bl 20% CWHA T ¥iE#fo] ale i
RNE FAE Ve

M/MEEE 81.31£4.00, 69.7+3.39, 725+2.32,
TB7E155(X104/mm3) 2 FEH AL Wy o
el x| gktth(Table 8)(Fig 16).
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Table 3. Changes in The Organs Weight of 20% & 10% CWH

Organ weight(g)

Group N(.)' of
Animals  Body weight Heart © Liver Lung Spleen Kidney
Normal 8 266+4.33 1.08£0.050 11.2%028 135*0.04 0.80*0.03 1.98*0.08a
Control 8 268+3.89 1.08£0.03 106%*015 140*0.07 078x0.04 2.10£0.06
10% CWH 8 265£5.64 1.03+0.02 112%025 135*004 0731003 213+0.09
20% CWH 8 2524797 1.03£0.03 115+037° 148+0.03 0.73£003 20% CWH

a) : Mean * Standard Error.

* ! Statistically significant value compared with control data by T test(* : <0.03, ** : <0.01, *** : <0.001)

Table 4. Effect of Aqua-acupurncture of CWH
Drug on the White Blood Cell in Rats
Induced by AAPH

Group No. of White Blood Cell P-valuea
- Animals (x103/mm3) )
Normal 8 873 * 0.11a)
Control 8 116 = 043
10% CWH 8 11.1 = 058 _
20% CWH 8 105 %= 0.68

a) : Mean * Standard Error.

Table 5. Effect of Aqua-acupuncture of CWH
Drug on the Red Blood Cell in Rats
Induced by AAPH

Group No. of Red Blood Cell P-value”
Animals  (x104/mm3)
Normal 8 666 = 0.117
Control 8 735 * 0.10 B
10% CWH 8 729 £ 010 < 005
20% CWH 8 699 * 0.11 '

a) : Mean * Standard Error.

Table 6. Effect of Aqua—acupuncture of CWH

‘Drug on the Hematocrit in Rats
Induced by AAPH

Group No. of = Hematocrit P-valuea)
Animals (%)
Normal 8 31.1 = 0.64a)
Control 8 334 * 032 _
10% CWH 8 334 £ 027 < 005
20% CWH 8 325 + 0.18 o

a) : Mean * Standard Error.
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Table 7. Effect of Aqua—-acupuncture of CWH
Drug on the Hemoglobin in Rats
Induced by AAPH

No. of Hemoglobin

Group Animals (g/dL) P-value®
Normal 8 131 £ 035"
Control 8 146 * 0.16
10% CWH 8 144 £ 0.14 -
20% CWH 8 141 £ 012 <005

a) : Mean * Standard Error

Table 8. Effect of Aqua-acupuncture of CWH
Drug on the Platelet in Rats Induced

by AAPH
Grow a0 (ogmmy PR
Normal 8 813 + 4.00¥
Control 8 69.7 £ 3.39
10% CWH 8 725 + 232 -
20% CWH 8 757 £ 15 -

a) : Mean * Standard Error.

2) mER oo 8L
Total protein &8-S EFH, HEH, 10%
CWHZE¥, 209% CWHZ#ElA Z+4 5.33%£0.01, 5.01

+0.06, 5.39£0.09(p<0.01), 517+007(g/dL) (p<0.05)
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2 BT HEEd b FEHUs EmE(Table
9)(Fig 17), creatinine &8-< 041%=001, 048%
002, 0441001 (p<0.05), 041%0.02(mg/dL)
(p<0.05)2 (Table 10)(Fig 18), BUNX|= 14.0%
0.45, 19.9+0.91, 156%0.63(p<0.001), 16.0+0.56
(mg/dL)(p<0.01)(Table 12)(Fig 2002 YE}Y &
= HERY hd EEAIE B E YERT

Table 9. Effect of Aqua-acupuncture of CWH
Drug on the Total Protein in Rats
Induced by AAPH

No. of  Total protein 5 @
Group Animals (g/dL) P-value
Normal 8 533 = 0.01%
Control 8 501 £ 006 < 001
10% CWH - 8 5.39 + 0.09 < 0'05
20% CWH 8 5.17 £ 0.07 ’

a) ! Mean % Standafd Error.

Table 10. Effect of Aqua-acupuncture of CWH
" Drug on the Serum Creatinine in
Rats Induced by AAPH

a) : Mean * Standard Error.

Table 12. Effect of Aqua-acupuncture of CWH
Drug on the Serum BUN in Rats
Induced by AAPH

No. of Creatinine

- a)
Group Animals (mg/dL) P-value
Normal - 8 041 £ 0.01¢
+
Control 8 0.48 = 0.02 < 005
10% CWH 8 044 £+ 0.01 < 005
20% CWH 8 041 £ 0.02 ’

a) : Mean * Standard Error.

Table 11. Effect of Aqua-acupuncture of . CWH
' Drug on the Serum Cholesterol in
Rats Induced by AAPH

No. of Cholesterol

_ a)
Group Animals {mg/dL) P-value
Normal 8 382 = 209
Control 8 516 * 3.20 )
10% CWH 8 47,1 = 1.38 <005
20% CWH 8 454 £ 075 )

No.of B UN _
Group Animals {mg/dL) P-value
Normal 8 140 = 0.45Y
Control 8 199 £ 081
10% CWH 8 156 = 063 <<%0(§>11
20% CWH 8 160 £ 056 ’

a) : Mean * Standard Error.

ANEL O

Z+z+ 382%2.09, 516+

Cholesterol &<
320, 47.1%1.38 454%0.75 (p<0.05), (mg/dL)
(Table 11XFig 19)2, triglyceride®] &&<

7201301, 77.4%£3.39, 67.114.28(p<0.05), 66.6*
5.77(mg/dL)E “ebvE 2096 CWHEEREO] HEM
AE B E JEHHTable 13)(Fig 21).

Table 13. Effect of Aqua-acupuncture of CWH
Drug on the Serum Triglyceride in
Rats Induced by AAPH

No. of

Triglyceride

Group Animals (mg/dL) P-value”
Normal 8 720 = 3.01¥
Control 8 774 + 3.39

10% CWH 8 . 671 % 428

20% CWH 8 666 £ 577 < 0.05

a) : Mean * Standard Error.

3) mMEHREY EHE #iL

mEFe Frste d87tA #BREY EHE
o] #{t3 glutamate-oxaloacetate transaminase
= EEH, BEE, 10%6 CWHE, 20% CWHE
ol A 2zt 47.4+£3.90, 83.0+3.06, 12451245, 95.0
+055(mg/dL)(Table 14)(Fig 22), glutamate-
pyruvate transaminasev &4 39.0%1.30, 45
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+2.17, 458+0.28, 44110862 YeElY} BEHES
e Bkt A HTable 15)(Fig 23).

Lactate dehydrogenase?] EMS IEFHFO]
938458, HREI 10%, 20% CWHIifo] &%
624£59.1, 954+62.8(p<0.001), 691 +36.5(mg/dL)
o2 velY 109% CWHR o] HEERF Lhatd
HEHEUE EBmME el (Table 16)(Fig 24).

Table 14. Effect of Aqua-acupuncture of CWH
Drug on the Serum Glutamate-
oxaloacetate Transaminase in Rats

Induced by AAPH

1 A18E A1E 5 335

10%, 20% CWHELS zHzh 39.3%044, 328+
0.95(p<0.001), 35.2%0.54(%)(p<0.00D)E &t}
T EER BT HERA Ldld FEEIdE W
$& JEPR A HTable 17)(Fig 25).

Table 16. Effect of Agqua-acupuncture of CWH
Drug on the Serum  Lactate Dehy-
drogenase in Rats Induced by AAPH

Group N(.)' of GOT P-value®
Animals (mg/dL)
Normal 8 474 £ 390°
Control 8 88.0 £ 3.06
10% CWH . 8 1245 + 245 -
20% CWH 8 950 + 055 -

a) : Mean * Standard Error.

Table 15. Effect of Aqua-acupuncture of CWH
Drug on the Serum Glutamate-pyruvate
Transaminase in Rats Induced by

No. of I. D H

_ a)
Group Animals (mg/dL) P-value
Normal 8 938 + 458"
Control 8 624 * 59.1
< Q.
109% CWH 8 954 + 62.8 0_001
20% CWH 3 691 *+ 365

a) : Mean * Standard Error.

Table 17. Effect of Aqua-acupuncture of CWH
Drug on the Hemolysis of Erythrocytes
(20% in 0.34M NaCl aqueous suspen-
sions, pH7.4) in Rats Induced by 50mM
AAPH for 3 Hours Incubation at 37 C

AAPH
Group N(.)' of GPT P-value”
Animals {mg/dL)
Normal 8 390 £ 1.30¥
Control 8 445 = 217
10% CWH 8 - 458 + 028 -
20% CWH 8 441 £ 086 -

a) : Mean = Standard Error.
4) FEEREES] EMEERFRC didk mHE

Oxidative stressoll 23l FRHe BOAE
t EEEC] 3381047(%)Ad lbated, HEH,
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No. of Erythrocytes

P-value®
Gr01.1p Animals  hemolysis (%) vaie
Normal 8 338 * 047%
Control 8 393 = 044
< 0.001
10% CWH 8 28 £ 0% gggl
+ 054 )

20% CWH 8 35.2

a) : Mean * Standard Error.

5) Mu TBA KEW WHES &8 X

87 mld TBA REM WE 489 B

Ee REstgded, EERAAE 0025100022
Vel dbA HEERES 0.04510.0062 A £
o, 10% CWHES 0.026=0.002(p<0.001),
20% CWHE-S 0.0281£0.001 (p<O.00DE F B
BEE ZTdAM HE BAE e
{Table 18)(Fig 26).

o)X=
AT
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Table 18. Effect of Aqua-acupuncture of CWH
Drug on the Thiobarbitruric Acid
Reactive Substances in Serum in
Rats Induced by AAPH

No. of Thiobarbitruric acid

_ 2)
Group  p/ivals  Absor. at 532nm) LA
Normal 8 0025 £ 0.002°
Control 8 0.045 £ 0.005

< Q.

10% CWH 8 0026 0002 | ggg}

'909% CWH 8 0.028 £ 0.001 '

a) : Mean T Standard Error.
3. fFel EMERH Ehol olX= &

1) Cytochrome P-450 & &3 P-450 reductase
EEE BL

§¥B%% microsomal cytochrome P-4509} &t
& FERAA H vlolZ22EF HAHE 129 098
+0.014(nmole) ] [h3ted, ¥EER AT 065%
0.016, 10%, 20% CWH#NAME= ZzF 078%
0.037(p<0.01), 0.77+£0.028 (nmole) (p<0.01)E
HERRE 25 HWBHE Hhdtd FEHEIA Em
3l 3L(Table 19) (Fig 27). P-450 reductase &
W e EER, HIBE, 10%, 20% CWHH
A 2z} 87.4%135, 70.1+356, 744E9.1, 80.6
+2.35(nmole) (p<0.05)E YEl 20% CWHEE
ol vt FEo] RS AHTable 20)(Fig 28).

Table 19. Effect of aqua-acupuncture of CWH
drug on the changes cytochrome P-
450 contents activities in liver mi-
crosomes in Rats induced by AAPH

Cytochrome P-450

Group N(.)' of content P-value®
Animals .
(nmole/mg protein)
Normal 8 098 * 0014”
Control 8 065 £ 0.016 < 001
10% CWH g 0.78 = 0.037 < O'Ol
20% CWH 8 0.77 £ 0.028 )

a) : Mean * Standard Error.

Table 20. Effect of aqua—acupuncture of CWH
drug on the changes cytochrome
P-450 reductase activities in liver

microsomes in Rats Induced by
AAPH
No. of Cytochrome P-450 .
Group Animals reductase. . P-value
(nmole/mg protein/min)
Normal 8 874 = 135"
Control 8 70.1 £ 356
10%
CWH 8 744 * 91 -
20%
CWH 8 806 £ 235 < 005

a) : Mean * Standard Error.

2) Cytochrome b5 &&2] 8k

## el cytochrome b52] +#F& IEHEEE
054+0.03(nmole)A ]  ik3te], HEEFAAM =
040+0.01, 10%, 20% CWHE A= Z}zb 0.45

'£0.03, 0.49%0.05(nmole)(p<0.05)E 20% CWH

Brobol HEErol kst AEMEAA BT
(Table 21)(Fig 29).

Table 21. Effect of Aqua-acupuncture of CWH
Drug on the Changes Cytochrome b5
Contents Activities in Liver Micro-
somes in Rats Induced by AAPH

No. of Cytochrome b5

Group X contents P-value®”
Animals .
{nmole/mg protein)

Normal 8 054 + 003"

Control -8 040 £ 0.01 _
10% CWH 8 045 = 0.03 < 005
20% CWH 8 049 = 005 ’

a) : Mean * Standard Error.
4. B LEMS njxle EE
1) Superoxide dismutased] iEMEol m)X& g3
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FF cytosolic superoxide dismutase®] EHE-S

EERo] 2421432, #EEHfo] 1152322, 10%,
175£1.10

20% CWHAte] 242k 14.0+1.89,
(units) (p<0.05)2 viel 20%6 CWHEERFO]
JaReol 3t HEH#HIAE BME HEHH
(Table 22)(Fig 30).

Table 22. Effect of Aqua-acupuncture of CWH
Drug on the Changes of Superoxide
Dismutase Activities in Liver Micro-
somes in Rats Induced by AAPH

Superoxide dismutase

Group Ii\IH?I'anS activity P-value”
(units/mg protein/min)
Normal 8 242 * 432"
Control 8 115 * 322 _
9 +
10% CWH 8 140 = 1.89 < 005
20% CWH 8 175 £ 110

a) : Mean * Standard Error.

2) Catalase®] TEHEE ##1b

Mitochondrial catalase®] &M< IEHE A
217454099 3, HEFAAME 1476%
405, 10%, 20% CWHfFe]l ZrzF 15661450,
198.9+11.3(units)(p<0.001)2 YE} 20% CWH
Frubo] B H3ld FEHUS BmE Y
el A cHTable 23)(Fig 31).

Table 23. Effect of Aqua-acupuncture of CWH
Drug on the Changes of Catalase
Activities in Liver Microsomes in
Rats Induced by AAPH

3) Glutathione peroxidase, glutathione reductase
o EHE Bk

Glutathione peroxidase®] EWES EEH, B
BERE, 10%, 20% CWHEfo] #£% 162%0.150,
0.481+0.059, 055£0.018, 0.65£0.016(units) (p<
00DE uYeid, 20% CWHE o] HfRER] st
o FEHEIE EME JERHA S (Table 24)
(Fig 32), glutathione reductase®] EHELS ZHzt
2084234, 214%+123, 251%187, 275%x3.02
(units)(p<0.05)& YERY glutathione peroxidase
o] FHEEEANA Yebd viel Zo] 20% CWHES
uto] ¥fiEREl M3t HFEMUT #mME YE

- Wk (Table 25)(Fig 33).

Table 24. Effect of Aqua-acupuncture of CWH
Drug on the Changes of Glutathione
Peroxidase Activities in Liver Micro-
somes in Rats Induced by AAPH

No. of Glutathione peroxidase

Grou X activit P-value®
> Animals (1M/mg prot}:-:in/min) '
_ Normal 8 162 + 0.150”
Control 8 048 % 0.059 _
10% CWH 8 055 = 0.018 < 001
20% CWH 8 065 = 0.016 )

a) : Mean * Standard Error.

Table 25. Effect of Aqua-acupuncture of CWH
Drug on the Changes of Glutathione
Reductase Activities in Liver Micro-
somes in Rats Induced by AAPH

14 No. of  Catalase activity

Group Animals (units/mg protein) ~value
Normal 8 2174 + 5407
Control 8 1476 * 405
10% CWH 8 1566 = 450
< Q.
20% CWH 8 1989 + 113 0.001

a) : Mean * Standard Error.
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No. of Glutathione reductase

Group ~ Animal activity T A
S (nM/mg protein)

Normal 8 208 + 2347
Control 8 214 £ 123

10% )
CWH 8 951 + 187

20% _
CWH 8 2715 + 3.02 <005

a) : Mean * Standard Error.
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ARle 7 sziglol EEslel BES i
pretn Y AESANAN E&ESnA e A
o] Afgoltt BEL ol21d AR KiEE HHE
SR FERS BpetT BES MRSE B
) B} oY SR RE RAEAA
23 WHE EHEANVE RELLE E 2 BT
sigth a2y o8 e HKe BEY BRE B
= #{ke} L& FET lo Bkl cl2EAME
{2 BEHetn BHiLstERCl 2 AR M
BMAMS AtES MkdtE fEY SKoE o
AAI A

AT BoltolA Wikmeln BEHIWOR oF
oA e mEmE(tel AEriaYeR,
W2 2 AEMQ LEN AARKRSZA
WAMS BEMS HBe #E 2 Exd o
2o} ez Jete BURelE AESA

) RE ELEIRS 400 LgEE AEFETT
g & 9=u), 50U = kMt £ENY E
EEH HEZ g n gou, 69-708 7t
AEe 27t wmEel BBk Rl &
Aol MEEstA %S & UA HI, 08 olFE
HHREME 4Lt £EL BEANZD F 2
om 80 olAe) mEmolAE #ike 9t W
se7) prElel fEREe BEdda Badu®.

Bapkol Al ZEHRKE Eo K TEY, &

B OhY B, mEEER, AEEES TR %

o= MR, THER, O K, HR Fd
A & vehEd, ol 7 Mo Mt BE
HE paktko] qltbE Aol wEA vl AT

7B W 2B @B osd, FLBR
Ao w)l Sisgse) BT EEETI o
= pERRE, KfEEL BRI #Foz Y
U, ole 4B HE, e s it
e LERER AHETT 3k

B BENME 4B, £En, e
fy @Gl B deirtA #BHRel MiRstA

g BiFdE £AaRRE 563 BRAAM &
M, Awes £l £E BERTS TR
o) o] RFoX 1 low, ojHT BERT
24 £ENA A7) free radicaldl B2 B
Dol g m ok, Asael E(t &, LEHE
£ BUXZE KE T A FvetelAd 2
LRSS Fstn dE 98 EEeY AR 2R
ek T o) e, ol 4fgd BA
slojzl Eggel UXE7b superoxide, BT
2 hydroxy radical %3 22 ENHMRE free
radical 2 #RE A fEHES) BEILLKE] JPH
o, fBEY Byt FEET RS R, A
Mol Zit, e Eit So= Uehyes Re=
Baglc

e ol BB WEoE BEMLEEY
HERS HIEE7] 9% REMLE R olE EER
%8 BFEAZE F U superoxide dimutase©l
B3 RS Ran Be WETI #79n
ot {kEmes sty ANZE BHEL
polE B o3go] En girh
WWEE A E ZE B8 TEo| BBEEITH
HEALBom e B od #MLteRe=E ¥R/
ol ZELY olE2E B I BME FZaEstn
ATt

KEA PSR < EHREHRSANE 4T Tk
o] gt et @wEste 145k, 2K, 28K
BE REe] BRe A 355k BUHIEe]l =&
WA 7Fe Zst ARET T R, FF
= gl BHEIE ®IA Hol ®EHESIH, 165,
245%, 3288 AR BEe BEE AA 408k
mE7l mHAEA ZFIF BEIETDD SR,
HTRETRT> <BBESAR>TINE  FE
+EaEm HFEHARALZ E£RTRBRERKE ALEAR
F gk sl Efd ©E £ B/EY BEN
Biery #{LE ARSI I, <FETARKEE>
<FEBSYNHAE ‘At HRIFE HERE
BHBE BRAR R tTE LDRBE EELAD
FERE MUFE ‘LT BRE EEM AT
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% OMEET AT BRE MEKRIEZEE
“BEREREE BREE- detd Etgd B
%71 ATED LN g MRS At
d FRE7F, At BRI EESA P E%
d #fgol o ESA Hol £ ¥z st
don KEFNREE<BHESEY ‘¥
TRME KA FEk-old std Rims
kol o3 SfEm BWLE SRIGOY, <HE
BRAHE>PAMNE Ee BERE £FTE,
HRAH, FmEBED Ao £RRECY B
EREERES e ERGEKZE)7T B3t
W OHELUE BOER TeEEsY EREX
ZH)7t BEE HEsER RmEmsd Z(t
A F9AY mEsHel Zhel EmETT 39
on, BRARE BMERE WHERE LEES
EFHIEste R datd oF Aoz gk
el pEe Wi stgon, BAcHE
wine] BEAECl wal pmEme] (ke %S
uHA go] Z{bst mEE T ok

ololgto] EEHl| ML E(LE RIS Bt
B Bk, Eime) Bt K] /b, ko)

BMLE Yol Adsta e, 53 Efhe fiE

teol BT 414 RGO Ux WIS KEmE
2 Q% Ao Bol A F MR Bitd ™|
el BES uAE Aoz na YU m
ol N b2 YeEdE kSl A
prEmste) BEwoz JehnE sk 2AY,
BT 497 Bee o2 RESE Hold 3t
A},

mebd Zibe Bpie S8 HERE B
e g5 EHSS u£Y OIS B4 J
gio] aHolgom® smi BWHS Wi
EERERTL ZEIEE 98 RS g

BEAE L RERY BmgEe EHE v
BoZ £ BHS —ET HEOD BES
HEIS M, FERES S-S Bl 202 Ao
A B RAESC] RS KmIEMmeS REFEs
EATOZA M@ BEERS B9 48
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- EEYAHELE BF 17861

BRS mets FamE oz A4 EEkelA
de AR dod, RiEde KT KE

¥ EERS BRY Mo B, K

N2 R TOH amS® s REES
MAawe? 2 2n®* S3 MY KBRFEES)
HE=ET Ao \

M5 EER(EFEH Asclepidaceae)
of BE 449 EHEA2AY Sy

8= o A (Polygonaceae)oll B3 HEAK
Q) MEE(Poly- gonum multiflorum Thunb)
o Be Kigsst g3 9718 I (Asclepia-
daceae)ell &% ZF4 #HAQJ 22F(Cynanchum
willfordii Hemsley)d] #& HfEE=2 o
I e iRsEsstn ke FUeh Eeta,
HFE ek, kethy, st Rk, SEE,
HSE, REESIT el Ao BN, A X
#, A58, BA, BESS BEIT. 8 &K
fEEet LfTERE7E thde] #wFE, akme
gl e ARAERKA L BfEsd X
feol S RITsITtT #HA4F u U

MAYEY *E RS oxymethylanthra-
quinone ¥, chrysophanol, emodol, rhein®] 3%
o] gl3, v e physcion, chrysophanol an-
throne®} ¥, HAERS, lecithin %ol A&l ¥
A1, g FAdE LB Rkl fEES
o BHERMRRE Mz FEMACl Ao, miE
ETIER 2 MEFAC 3, 2 Lstels mfe
I Pl FEStd Ulpgmisel ERSE R, &
feAe ez #BEsQen' EiRw Hrz
o3 61.8%<]
mgiEe Jehidn fEYHANT HERLE
e mBRWE BT $5E B4 9k

olo] BET HHEEYWYI BTEEY MEL
fES BERWOE rFEsa, ol& HEHEO=
pEES LA BfEE BEEHKR 10%6% 20% BE.
& Koz o MMEFHEWES AAPH (2,2'-
azobis(2-aminodinopropane)hydrochloride)™®-&
fEkEol FAbste] ERH ZBERLEEES FEA
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A ST BEE EEIAT

SHERLERAN S B BEY BER (F
A TBA XEH#E(TBARS)E)S &8Y
oA £8 #B#LE BRY & Jon, A8
MeZ F& BERE oLHI Je MERSTHE
EE B3I .

HA free radical ¥Hg-o 23 E&{LAY G
BEEA MiFTed FE3l= TBA RKEEYE
(TBARS)®] £E<S BT sty Ed, TBAE
RERERLY Bdelust HLEY BRI xE
KFEStY complexE& #Ast7] wWE AR
28819 oxidative stressoll i3 #ERP oz =
+ slth K BERS AAPHE A 1RFRIRT 10%
CWHE A&ste 5719 Kpk#fe] TBARSEE
£ fliEsged 123 07 = EFEFH -
st 68%°l7d e REANA THANT EHE
& veEri oY, 3K gl s 50% LIRE A
A @2 e JetWth(Table 1). B{LFEMHE
J AAPHEZE % F 1 Al & EET mEMwE
ol ¥ wuric acid, total protein, albumin &<
AAPHYF RIS #gfFe] vlsted AAPH &
10% CWH #&A 25 HEEJE #mnst
Ve, bilirubin® HEI ZERE YeR)F
gt (Table 2).

LiEe sEiimes BRE G H8n &7
2 CWHEL2 —T3% HBB{LIFAC ALE ¢
T AT

SHBREERER o= FEEd SHmLE
B 10%, 20% CWHE T=Hd #HEs =
Al BEED S FA 8t MBI,
HMEMANE 2 FBEESS BESATH

4R EEMQ 53 R dd BiEd
EEgbi A= 20% CWHETle) ¥R
o] AEMdE BAE, KBEEY #dAds i
fETte] F EEBRE ZToA BHEREA ete #F
BEHEJE BwE JeEFNEA EEF AESA
t}(Table 3).

M EHy Bbol M= mEkMES] Bk, mER

ool b, MEEFES EEESL, JRimEREo
BRENEC 98 W, mF TBA REMSHE
ERHRSS PEsded mikmige ko
MNe [mERe fMEE BEHdE Bt
Vel A] eF9tai(Table 4,8), RMEkE, 3222
¥, ulEIEXE BF HER v &
EHAE HAE YEFATHTable 5-7).

mERS e #ibolAE total protein EE L
B5 BEFA v BEXEUS EWE(Table
9), creatinine &&Y BUNz:= EF YRR
&l FEMUE WA E e o(Table 10, 12)
SrRLEEY R 18 Yelida, 53
Zkst tEo] B RENY EERSIH,
BITHZESS BED BES Bl e cho-
lesterol &8I triglycerided SE™E 10%
CWHZRERo] HE#AE M4 E UeEldtH(Table
11-13).

MiFFdl #FEdte o274 BHREY EHE

o) #MbolME HrEStES) #5iE7l 5= glutamate-

oxaloacetate transaminase(GOT), glutamate—
pyruvate trans aminase(GPT), lactate dehydro-
genase(LDH)9] {&HX70)S FA43d<=d GOT,
GPT EHS AFHIT #b7t A 2(Table
14, 15), Lactate dehydro-genase®] &< 10%
CWHEfREo] #HEHe] thdly FEMUS Em
€ YEFYHTable 16).

INMERIE S} JEMEERE Y HB i Ehik
€ BCshE ARk ERiEEC HI M
gEol e APANA A Amikel . peroxyl
radical generatord] AAPHE 7}sle] Ams =

AEE AEstH e, Bt =T BB

3 FEMEJE WA 7 YERR T (Table 17).
% TBA KEEHWE &GBEHERAME 33
mENA TBA KEWH #%HE SEY BXES
FIESIAEY HERE EFdA HEMAE B
7} VeSS (Table 18).
AFHoE MmMWEY #Ble CWH #Eo=z
A HEERF dls] me fsHOY EREY
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BLAEBRE E1€ W, MK BT oxidative
stressoll fitpEo]l M2l E#mMPL & F AR

HEEROA - EmEY RBAES Rk I,
4{LEM Eikz e BRE AA EITIH
e, WiEY EHPHEESLS K microsomed]
phase I3 phase I F7FX EEFE#) A
@7l olFojA ) phase | BEEKEL L&YW
o FL7NE HMTLEN BRES BmMAIE
®ES 8o, phase I BRES (LEWY fFR
7)ol olulx=Ato]u} peptide® conjugationd} Al
sl EF(EAIFIDL =& T8 4A wjdE F
QA e Aoz gyA AW

fFel phase [ system® UEZHQ] BRI
microsomal mixed function oxidase system
(MFOS)2 2 SU¥HE(drugs, carcinogen, insec-
ticides and environmental pollutants%)%%t ©}
Uzt o3 48R HHEE(vitamin D, X4
hormone®} steroides%)e] Bifbolx EHES #
#e S, o] mERE FHY EFHRER 3
cytochrome P-450/P-450 reductase®} cytochrome
b5/b5 reductaseE TLE 31, o]E F P-450
= & 09F9 mEfvER/T FES L, 247 55
g 712ASold3 xS JHX|1 e, phase
1 GRS 7H8 388 @8 st BRI,
=3 cytochrome b5/b5 reductase B FERRE
£3] MFO system¥7gt otuz} f5i5EEe] desa-
turation systemolE= BEEHO 7] wdEol K
o WiBhtkst kol e #LE olsfist=dl o
o Zz9% BRfE 2251 Yo

LK EEOlAM cytochrome P-450 &8 & ER

B OET HERH et FEMIA B
I(Table 19), P-450 reductase EHE Bt
20% CWHEIANT HEHC REHJLH
(Table 20), cytochrome b5 && #{kT 20%
CWHZRfgto] HEaEEo] 3t HEMEIA &
395 ctHTable 21).

LAiEe) #RE=2 Mo}l CHW HES ZI
AAPHZ #F#d Bifbol digted MFOS system
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7} PER5EES] desaturation systemol fEF 3
e fEAS Yehd S & & ok

ulxjgto 2 HiERbiENEC v HEL EY
H Tt EMEMEREY nBoZREH MG i
#Me RESID A8BN EENE MR EES &
#8 3= superoxide dismutase™, catalase™,
glutathion peroxidase76‘78), glutathion reductase
T 2o} HEMLBERENES WESI

FEMtERES o7l HERESY HFEIH
oxidative stressZH-E 4£#E REIo=H £
L@ ', MR %mstn gl

H B8N A superoxideE hydrogen peroxide®}
E2 #EifiA]7) = superoxide dismutase &t
fbol M= 209% CWHHE o] HEER A Lkt &
ErEAE #@me Jeld 1(Table 22), hydrogen
peroxideE E3 EBMEE SR EBERY
catalase®] EH: HAl 20% CWHEETo] ¥RERE
o i3t HFEMENE BmME JELAHTable
23).- C : .
Ziko we —@mneR FEA R HREHD
glutathion peroxidase$} glutathion reductase®]
EHES 5 20% CWHE o] Hmftd 3}
o FEMAE #BmE YR THTable 24,25).

LAlEe] #RES FA%Y EW BfER %
SRS HEYERE BRAY BEHNE \LEAT
I, MEMLEERE Y EHS #iErAA BLFEY
< AAPHE #3839 &Ml SRHLLE
e o ZN HEFAS BEEG=RLE B
B '

V. % &

afiEgse HEAEAS BEBRENE uUHFsin
olE EESWOE MBI LA wiER ZEEHK
10%9} 20% BHS A2 st mbiEs

Bl AAPH(2,2'-azobis (2-aminodinopropane)
hydrochloride)& fEkEol FAlste] HERM &8
HEREES FBAA 253 BHS EHEsHS
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3. fEHEHRR LB A BE# L= 209 CWH
ol HWMIr et EEMSNE WS, W
e ke T 7 ERH =54 HR
feel st FEMNE BWE JEhEA E
HiEd EEESAT.

4. BMERRREESRAA mERSY BkE
total protein EBS RE FHEMIA FEHA

= ¥mE, creatinine 8% BUNXE ZE %

BidAA FEMHAE  BLE YEHen,
cholesterol &8 1 triglyceride?] 4 8L 10%

CWHREETo] AEtE Mo E HET
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