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BE o RS B s HeskE T e K Pl AIR I REREE
FEalARTE MREAT T ECHEREIEAMIB RN BT
ok SHARAALE A A B AR & s TN - BEE TR &
ML B E AR R c REBEARET > EALS
B EALE s — BB Sk E T FHA(BSAETEX
R ERE Y T EREES( LDL ) A E A S
s B AR RESHERCHEE - HaE
YERERAEZAR > MLRALMOER o SR HBE RN 8RR
LB THRETRFLALETR HEFHABRLBEETR A
SRR HBIARM MR EG MRS FRE MR
% BITHRAREAERZHE MR ER T AR
e B2 B AR B B o BB & uh Cytochrome C 3Rt &, 7% 8]
EAFBFESR O, BREZHE HERERLIEFEHBERF
Mo r Oy 6 ApyiEi  EPUEHANRTAEITRELR - AKX
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Hypoxanthine-xanthine oxidase #v Fenton R B4 % o 5 2 £ 4 g 222
# £ Superoxide radical #« Hydroxy! radical » ¥4 5.5-
Dimethylprrroline-N-oxide 4 % spin adduct WaRE > U EFamst
3 ( Electron spin resonace, ESR ) M E#RFLEHA 8 B 5H
ERVER ) BRBERLEETEALE AR O A O B HEH
EHE E— $ o Ao R T AR E R - OyREMER Ay - OH &

AP BMUHSEESRAAR BLRE-FETUEAETH
AEERAHAMEN - H o EHFEERCRHE- TR LE-F
s GG BT B & %4 LDL A Cholesterol #213ifs K % i a4k
BRE N FME A B o BRI B s 0 BB B AL T L
i B - IS T B R AL T AR B A 548 LDL & Cholesterol #4i
As B A ALEYEE H B TE 0 B T U ARMER B - HEA A LR

s2 | aERS c SEIERSE  HHRET S IBREFREAMW
AL R L FR B BRFZEREEAIRETS -

ANsad VA - R - HEIEAG  MEHERLE PR
SR TAES c A ek  BARETE &4 - Electron
spin resonace ~ Cytochrome C » AL DA B - SR

%4 B £,k ~ xanthine oxidase °




CCMP88-RD-044
The anti-lipidperoxidation and radical scavenger

effects of Chinese crude drug prescriptions on stroke

Chun-Ching Lin
Kaohsiung Medical Collage, Kaohsiung, Taiwan, R. O. C.
Abstract

The anti-oxidant effect of five Chinese medicinal prescriptions:SHIEE-

FUU-JWU-TU-TANG ~ UYAKUJUNKISAN ~ BUU-YANG-HWAN-WU
U-TANG - SHIOZOKUMYOTOO » SAOKOKARYUKOTSUBOREITO

-O were investigated in free radical scavenger activity.

The free radical scavenger activity of these prescriptions crude drugs
extract was examined by means of cytochrome C system and an electron
spin resonance { ESR ) spectrometra. The result of a prelimmnary test
suggest that these five prescriptions may be effective in the prevention
and therapy of cerebrovascular stroke. SHIEE-FUU-JWU-IU-TANG
( SFJIT ) ~ UYAKUJUNKISAN ( UYJKS ) -~ BUU-YANG-HWAN-
WUU-TANG {( BYHWT ) - SHIOZOKUMYOTOO ( SZMT ) -
SAOKOKARYUKOTSUBOREITOO ( SKKRKBRT ) are prescriptions
of folk Chinese Medicine. In present study, these prescriptions have free
radicals scavenging effects and decreases L.DL | Cholesterol and
antilipidperoxidation. Iﬁ order to further clarify the pharmacological
effeét, we evaluate these prescriptions on antioxidant effect and active
oXygen scavenging activity. Active oxygen scavenging activity by
electron spin resonance { ESR ) spectrometry using 35,5-dimethyl-1-

pyrroline-N-oxide ( DMPO ) as a spin trap.



Keywords: stroke ~ SHIEE-FUU-JWU-IU-TANG - UYAKUJUN KISAN »
BUU-YANG-HWAN-WUU-TANG ~ SHIOZOKUMYOTO-
O » SAOKOKARYUKOTSUBOREITOQO - free radical -
superoxide radical ~ Cytochrome C ~ FeCl,-Ascorbic acid -

antilipidperoxidation ~ xanthine oxidase.
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¥ —F HAEEaIAMERAZHE
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= =5
= A

EREGRABE BRI A A4z -6/ 8 ( malon-
dialdehyde ; MDA ) #1554% Eth& 8 ( thiobarbituric acid ; TBA ) &
JE A Sk E 5320m BB Sk ARz MDA-TBA 40838 a4 » &4t
MDA & & SR8 B 2 b GIR4& » TR B2 3]~ [4] - [40] -

AT oA BA6 45 8% ( FeCly-ascorbic acid ) ##88 % &
AL X BB E LA EB RN - TSR L HEIE Yoden
(412 Kimuya [S]EAZFEAMMEERR  HhHAEIESE 3
#@ir it ~ Cholesterol 48 ~ B #4f4m - 3t B 1A trolox (RiEte#e 4 &

E) #8Ea (6] HREHMELT

HSYN | OH o, 0 - S\f/N\ OH HO INYSH
2 N + H‘C—"CHTC\H —* CH—CH=CH _N
OH H H20 OH OH
TBA MDA MDA-TBA ( TBARS )

A ARE L

(—) ERELREH

1. Thiobarbituric acid ( TBA ) : Sigma Chemical Co.
2. L (+)- Ascorbicacid ( AA): Sigma Chemical Co.
3. Tris-HCI: Sigma Chemical Co.



. Sadium dodecyl sulphate  ( SDS ) : Sigma Chemucal Co.

. Ferrous chloride ( FeCl, ) :Wako pure chemicai Industries Ltd.

. 1,1,3,3-Tetraethoxypropane ( TEP ) : Sigma Chemical Co.

4
5
6. n-Butanol: Merck Chemical Co.
7
8. Trplox: Aldrich Chemical Co.
9

. DC Protein assay instruction manual: BioRad hfe science group

% ( Wiv) zASR AT E & ( homogenate ) » MR{EH &S A 500X g
Farg 10 048 0 RE EFi 0 BRI Lowry FAZ Y2 EERE
Z [40]-

j < UUD ﬁ&%—i

1. Tris-HCl (150mM) B&
4B Tris-HC 5k 4.728 % @ huk E 485855 200 24 0 L AKX IN Z
NaOHZ&RBEpH7.2 BP R °

2. Ascorbicacid (0.1mM) HFEH&
#5HR akcorbic acid #y& 17.61 B4 > hok E4EM 10 £H » AREH

#% 100|142 Bp Ay, »

3.TBA  (0.6% »wiv) HR




q

7

v

q,

550 TBA # % 0.6 % 2 fuk 50 B » LA T EREZ R RER 30
SHERERBER AEiEmAKEEEANE 100 ZARA

4. SDS (9.8% > wiv) &
BISDS H K 98 % 0 hok SO EBH  BRELIBRBEEINRETELE

B2 o PRI AoK EHBARHE 100 EFHEF R -

5. FeCl, (4mM) &%

Fa 8 FeCly

6. TEP #FEE%&

R S0 &L 0 awk 10 B REMHF 10 B8 A -

E R 251l 2 TEP A 8% (ethanol) #IEZ25 £H (AR ) 4 C

FTA2E—BA - EHR 500 pul 2 A & T EEHEE 100 £
) ACTTHRAF 4R EREE B AKFHEFEAR10-15-20-
2530 uM ZAZBIER » TR FLR -

(m) FEH &

(B

Pl | drla ) B | Tel | EE48
Solution (k&) | (5 8) (%45) | (&)
Homogenate(2g/10ml) 250ud | 250ul | 250ul - -
Test solution(1-5mg/ml) - - 50ud 50ul -
Tris-HCI(pH7.2) 250p1 | 150ud | 150pd | 4501 | 500ud
FeCl,(4mM) - 50ul 50ul - -
Ascorbic acid(0.1mM) - 50ul 50l - -

9




V) BURAR (vortex) RAME o

| M IATC T ABER L F e

| 43 & @A fo A 500 0. INHCL 434 -
| e 200 u19.8% SDS - iRE3H9 5 -

l ;5a)\..900 ul Agshsk o RAEHE -
i%ﬁAle%O@%Hm’ﬂ LY e

LA OS°C ks 1 NEE s KIS A EE R

Vst Bl amin bl e E il FAbz dpHl B R IC, & °

5w iE A AP p’]-—’{—Z_""]'wﬁU

Tabs - Dabs
B%%i@,iubifrl%ll%’i (1%) = * 100 %
Tabs - Babs

Tabs: Srfirslia (a2 EE ) LRAL
Babs: dE#&imHii ( o ZEaE Yy ZRAE
Dabs: Edpt ( jofpEdhEa@aa ) Z R
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do HiF % B BIRRG MG REG B EREE R
EFHEEFRATBH AT (FeCl) ARG AMHEMET R
(homogenate ) £ A A T BEALR £ 9B FH (ek—) FAT -

‘ivftﬂ“ % ( lipid peroxide ) &9 b # - —AREALA BT LH
MELlEE EA SR BOER  mAMAMMATIEL  6dAk FH
ARBERABELIAARBRRAELSBBEYIHNEZELA S
[81'[9]c e F & #F XM E A ECEM M & £ (rheumatoid arthritis )
FHZME Ry HBE/ALRBEARBEE M [10] MEBAIIEE
Sty AR R 2 % (lysosomal enzyme ) & & B MR o

Bt BB E @A LER R R =BG 8 (1) T&0&
¥5 B E ( initiation ) » &d - O, >~ - OH~ « CCL 13[4 > (2) 4
A Ao st g X X 40 R MR 695 R 8 1E A ( propagation ) fo (3) B &
A8 E R ¥ (termination ) o

fEE (LH ) bZ 8 ERBEE 5 H/E M A ( reactive oxygen-
species * ROS ) &R A[14] - sea Ed LH — L B 2FIER
&-#% 2L - LL L+ 4+ LOO- — LOOL : 2LOO -
— LOOL + O, 2# ¢ REAF » ZRALEBGEHERE > ME
2o RS RAZDESARTHAL - O, ~ -OH~ - CCl, %p77|
o EEEM T Ao #hiB A 16hE Y ( 4o malondialdehyde » MDA » CHO-
CH2—CHO ) ETHETBARE » LHELREEMDAZE « b—4
S 4L 532 nm KRR E RARILE - HE AR K7 MDA FHF
BEHBAALERARME -
Trolox &AM 44+ £ E#E4u4h (analog) » ZELATHEF

11



gm'agﬁpgmgg BALZEA BN — A2 et £ F A5

BIEEGREREL S TR/ E%ﬁﬁa%#&%&@T
trolox| 7 & $FRBIE£L 2 o

b

R TBA AR FER AT H —— BT hrGyE A4
EHRABANEN S EHEFHE RG-S TBE
CEI SRR « SRBFT > BREFB PR T IES S0 E 0t
HB By BT A4 IS T i@ BAL/E BB - M Sl 2 48
ARG G B R AR T -
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$oF BRAFRIEAXIHAR

¥ % ZosF b ( xanthine oxidase ) fE4bE %% ( xanthine)

gt B PR AS (uricacid) 95> BAFE LA AR 8T 8 & A& (superox -
jde anion radical ; « Q) » F R tmpp &% C (cytochrome C) £4#&
B M BwmpeEC fv0, MO RLERMER ¢ EFRE
wminpF CHp aNEREBEREFC ASSOmERERER
W B BRTH A o Rtk &0F ( spectrophotometric method ) AR
Fwmin e E C MRAESARBHARCEY, AR « 09 FHA
Fp#[13] -

B IEME 3o T
X0OD
RI% 1 Xanthine
‘ H—_,Oz \Q >——<
ZzH

Ferri- 0y 0.  Ferro-
Cvtochrome C e Cvtochrome C
(Fe,r & LAY (Fe;+ JERTY)

Cytochrome C HiI5EE + Oy && (McCord & Fridovich 3% )

A HREG R
(—) EHRMHLES

1. KH,PQ,: Ferak Chemical Co.



!\.)

Diinethy! sulfoxide (DMSO ) : Sigma Chemical Co.

Etlylenediamine tetraacetic acid ( EDTA ) Sigma Chemical Co.

oW

Cytochrome C: Sigma Chemical Co.
Kanthine: Sigma Chemical Co.

Xanthine oxidase: Sigma Chemical Co.

= o o

Spectrophotometer: HITACHI U-2000

(=) | Z2HEy

PO, (30mM) &E#&
PO, # % 068 % > kB4 100 £ FB M IN 2

% EDTA K 3722 £ %, » /oK EHBHEHK 100 £ > KEHF 10

3. Cytpchrome C (0.1mM) H&K
55 F 8.8 0 44 EC cytochrome C #y& 123 B3 sk EEBH 10 2

FEP AR

4, Xanthine (0.1mM) &E®&

5 B2 xanthine #y K 7.6 £ &, /K ES £ B B 210 % 0.IN = NaOH
EmehEe R A KRR ERERRER mKEERN L0 25
SRIE FHRE SOAZEP AR -




S. Xanthine oxidase (1U/ml) & &

9% 5% xanthine oxidase B i » & £ 4% & LA AR F 2 #E (g protein/ml
X unit/mg protein = unit/ml ) A AKFHFEE R TR b B Lk A G
HREMN -

6.%%&%%&

5T 48 B ARSI AR KA AL > A KECE R 10 mM B > Sk
1 ie 45 RS A KH,PO, Bk HIEE LA ARA 05%0.3%0.1%
0.05% > 001% U AEE » BRE A AHRME -

(Z)VE 8 &

— . R (experimentsolution : E & ) Z&E

50 mM  KH,PO, 2 ml
0.1lmM EDTA 2 ml
0.1 mM cytochrome ¢ 2ml ( BEREE )
0.1 mM xanthine 40ml ( EERE&H )

= . BlRAR

V BAME -

B REE DMSO " E & H,0O xanthine oxidase
tube A 50ul 400ul 530ul . -(H,0)
tube B 50ul 400l 530ul -(H,0)

BE - ABEREEE  RERY

13



(2 a4)

e DMSO E & \ H,0 \ xanthine oxidase
tube A S50ul A00pd l 530ul ‘ -(H,0)
| tube C 50 400ul \ 530l ‘ 20ud
Tinm(Eina)
LRE Sample E & H,0O ‘xanthine oxidase
tube A | -(DMSO) 400l 5300l -(H,0)
tube D S50nl A00ud | 530ul 20

ﬂﬁ%ﬁ*iﬁﬁi’%%ﬂOQMME¢%ﬁ%mﬂ°
L%ﬁ%ﬂﬁ#%%ﬁ%%ﬁ%&’Wﬁi@%%%ﬂ%%
%Xt%ﬂﬁ%%’ﬁﬁﬁmK%ﬁo

##
H F2 s ET

i

Tabs - Dabs
#E(1%)= X 100 %
Tabs
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%"‘Q‘ %&A— _L/\._

—f& W E > B A MRS T B A AR R AR F 2 TBARS
( thiobarbituric acid reactive substance ) & » .4 7 MDA BUR E4& &
hmE  mARFORATHABRBEIRBEGREEY LT EaEE
ERAEFRERAAGEN  BEENE-—FRmpe t C
{ cytochrome C ) BB & E R F Ror B LB £ a4 Bl - R
HHEAEFTBZIREAERETHIMHE ( 245 -0, ) EEEHE
ZAEACRE S -
Cytochrome C BRI & EMNAFAS - O, 8 dAt A 4% McCord
1 Fridovich z 3% {14] - £ & Aw A xanthine oxidase ( X.0. ) &1t
xanthine 4 A%, uric acid & ) 65 & & superoxide radicals (- O, ) @ &
#| A 4] cytochrome C #1 - O, 2 f e EALRBER » 148 AR
cytochrome C ( Fe*™) % BB A cytochrome C  ( Fe**) -+ 3 550
nm F45 &R o LA &R E 5 550 nin TRAEIG R 0 BPE E
FEE A cytochrome C 4 & - dsbiEx L AE 4L & cytochrome C
1 Oz B ELRRMBRE 0,4 - ERXREFTESBL
cytochrome C b TiEA k& ¥ SOD-like F 69 R E » 2 E R AR
Lt H B s B8 thke BALA B8 &, & cytochrome C Réh: B b3
FiEmEROBEELSLE 2T E4% SOD s FEN TS
s Bih o BT TS E S A LEEFIpHIE| ( xantbine oxidase
inhibitor ) Ao AR B L » HFHEAR - O,y 2 A - EFH TG
Fo)pR BN 0 B ATARRTELSEM SOD FHh2HEET T
B#FER O, MA LN FRrACERTSHIHAE REZLH
SOD #& & O, 2 & - mE B FAFEMFFe " ERRFe ™ &
BB LTRFEERANER  FHmited C ERLERZ

bR LD H o g EMNERLE EEE EAEAMBER EXZ

17



oo (e HFBREFHRE) BEABREEAAKRLR -

Hib » KM &5 C ( cytochrome f ) FokoBoh F AL EE
( xanthine oxidase ) 1ER BIZR X AR R K » ENATE L FiBi16 - 0,74
EEARBEFEHH TR A B REH2EM  FHEE 445 SOD #
F P Oy 24ER - Mg E T UE BB @i &% C( cytochrome C) &
B bBEZTRABL A FRLACBETI MK - Bt
éﬁﬁfﬁ’f“& T AALEE F MR PR REmpER C ER
LB R RS) 2 FEMinH a A E L 25

P%%Q%T,g@i@ﬁ@ﬁm%sz%E%%%SMM
é’]ﬁﬁiﬂ’%‘f—? ? ;H:‘EP-LX j‘%/",]\’\z &ﬁbéﬁﬁ‘jﬁé'ﬁ‘#i%r’ﬁ a’i%( 7;2;
EBT ) -
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£=2F BaEERMFEFRZIMR

S S
=2

= b3
= O Al

%% o0 A 4L % ( xanthine oxidase ) € 484ibF-Bobihd B R
HEEABEFERZ O WHEBEFTHE—BETFHER A0,
FR A& O, ( oxygen radical ) S itd —BIEF2ERELBIAALR
(H,0,) ~dant#TRerEi8iiti b ARBEaLTER - &
AR Lassaht RABERE AR THAFAABRERL
ATP £ & 8K BT 2 #& ADP 2 &k Befiskic A ATP Bt ADP
u s s AMP ~ IMP % B %84 ( xanthine ) fozk & <& 0%
( hypoxanthine ) KE &% - Bl8fsmfn A& 24 8% ( xanthine
dehydrogenase ) B & & B /KAZ ¥ A F R o4 AbdE £ ( xanthine
oxidase ) » ME A EH v o FRUAE A hnd o FoZos fLBF a4
LN FLATRERAMEAELARESOHEA LM EdE T8E
ey % 448 (chelated iron ) #A T » £ A AW E & £ 77 Fenton
RIE AREHFEEEHE (-OH ) migdafigdsk (-OH )

BREaR HE - REVREMA—E2 5 G5E4HME M
BEPR OB BRMELRE SaBEFHECER RS [14]
[15] -

BN REE A% & 295nm F R AR FEMHEFELEES
ey dp IR AR Rl RBLRAEEILR BAK > BT A A
o E ik ( spectro-photometric method ) 4B E A BB L E
#ibk 2EAR TR RS BB EEHER [16]-[17)-

13



Rtk 840 F:
thi 1d N . -
Kanthine+ H,0 420, — e PEEE Uric acid+ H,0,+ O,

1. KHLPO, (S0 mM) &E&
PO, # K 0.68 %> AvK E 483 100 £ 2 B2 1N z KOH
HE pH 78 B AR °

3. Xanthine (0.1 mM) ER
% xanthine # £ 7.6 £ K ED =36 834 10 5% 0.1N = NaOH
EmpEe uR LA ERBREREREMR K ERBER 10 &7+ -

SR A% FRFE S0 43 B Ak,

3. Xanthine oxidase (1 U/ ml) #&E&

o B¢ xanthine oxidase J& & ffi—lﬁiﬂf&?& HErrw 2R E (Mg protein/ml
X unit/mg protein = unit/ml ) Ao K FEFERR A 2 gh & 48 LA KRS AT £3:3
HHEN -

20




4. B3 o B A

U5 E T AE T RIS R IR AU AR HS 0 DUsKEL B R 10 mM gk 0 A
HALAE o S AEE R KILPO, B B2 4 pr LK 1008553

mg/ml « L UNEEAEE 0 ERER B FEAA -

(=) . RERAE (experiment solution ; E &) 2B ®
0.1lmM  xanthine/ KH,PO, ( pH7.8 )

(=) . mlEie
V ERMRE -

FBE AT ERERETER - EEFY -

|4l (£ )

o DMSO E & H,0 xanthine oxidase
tube A 50 ul 400 ul 530 ul -(H,0 20 pub)
tube C 50 ul 400 ul 530 ul 20 ul
BE AmLREEE HORY -

Vitsle (264 )
g B E DMSO E & H,O xanthine oxidase
tube A 50 Wl 400 wl 530 ul -(H,0 20 nl)
tube C 50 ul 400 ul 530 pl PAVNTI

21




e

T ( 248 )

A RE Sample E#®& H,0 xanthine oxidase
tube A | -(DMSO) 400 pl 530 ul -(¥L,O 20 nl)
tube D 50l 400 pl 530 ul 20 ul

RRSEHE > REBE - 5 FUA ODygs,, 1 £EER 548
| thapizdlmbo BimBE NS BAEN YRR TR

154 A sl R A ALEEE 2 a ot 0 £FHEIC

18 -

ES
Fz BT

Tabs - Dabs

pElE (1% )= X 100 %
Tabs

'ﬁﬁmzﬁ%g%b : £
gz BT EILERE
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%‘;;‘ 4,:1__%&.4 .s.,\

fLmin s C E Bk T WERDEHEMFRLAEE
Z -0, EHAZHFARARLMNBIALTE AN OEH Bk
2o R A EFEN TR A AENH 0, BB AZEAUEF
RiE— 5T At RE— ST AET Bl g ALK

HoZoh f /bEE & ( xanthine oxidase ) B & & & & ( flavo-
protein ) . —#& (18] £ &5 #E MM A taE THF R (19]-[20] -
ERE > FRALRAEFSHERRPEAET  HEABR X EF
FEREF B RCKE MAREF S BEEMLEY & £ ( rheumatoid
arthritis ) 8. & 2 M e AR F - 2N B A& B & F 831K [21]-[22]-

FREAALBE T ELRNEZHLIERABRF R4
( hypoxanthine ) fi4b & F-%+% ( xanthine ) - HFF L5 T LAk
B (uric acid) M BE AL HEMR o 2 BoRob EMbagifz b FleSFE A 4 -
O, & &1 & & H,0, » b =# 84k Fenton K &z R #i (H,O0,+
+0, - 0,+-OH+OH ™ ) mA4L EE¢8H 8 &K ( hydroxyl
radical; cOH ) » ‘OH & BABTHALEZEE - HEAIEVHER
B - 238 d A0 tlEGE  walBrag BERGE
[23 -~ 24] ~ BF %[25] - EpRkAEAL [26~27) > B & X ~ BE [28-29] -
[30] ~ &4t [31 -32] B8 ( apoptosis ) [33] % - Z 4+ &
AWBERBA I RABEAERRB - Bt > BEId R R4 ALE#
FHAZENRTARAREGRRBESS  ARTAEREGEVYA
Z T o

8 ATEE AR b45 A 2 & Zob S 4L 8 £ 494 #1£ 4 allopurinol — #§
TZRARGHBRE - ERBELTARER LB EA RITFehIvH

23




b3
(5]

Y
b S

~,
o~

i
Z]
B B%

o

Z #E

E
%& B

[=}

TRAABEFMEZ AR EFR O, BB A2 MHER 0 Bk

LB R AR E N b B BB E B c (2 E B Y A

#ﬁﬁﬂz#iﬁ%ﬁm%#’ﬁ@ﬁﬁi&m%é%w?%#
AT AT I AL E M wmﬁu&&1MMﬁ;o&*%ﬁau
w4 290 nm TS EEE b E P R S B superoxide radical
e ig i o
?%%%ﬁﬁmﬂﬁﬁ%%%¢ﬂﬁ%£0%%&?%%SMM
BEFE RFUNEGFREANBETHESREAR( £
I )

fo i iR CBEBIERE G REES  IEO SR E R

-

'ﬁ‘#iﬂéﬁia%f“?if'ﬁ'l T EF WA E A RAEE (3 O,

B &
&%

AR ) A EM > 3B f#g allopurinol 48 EELEE o & e i
C BRLEERF 2L A8 Ei04] };":"éﬁ' ( xanthine oxidase

inhibitor test ) #94 £ 7 48 #1883 14 329

24




o}

Kt

M@%é%CLﬁ%éf&ﬂ&%ﬁ%mTiﬁﬁF%M’/
efidmpe s C 820 zhe B RMEMRMIERE - O,
%’%%ﬁ%%%%*ﬁ?ﬁ& Risk PRI BER ZRIY
# O, kR > 2Bk F 24 A e A A ( xanthine oxidase
inhibition ) Bl z %4p > Thedmidl - O, B B ERTHRLER
ZHE - BiEFn O N F~ S UK ERALaIEAZE
F- & # #£487% ( electron spin resonance * ESR ) B E 3B
( spin-trapping ) RFF A Bk ( 10, ) ZELFH o it £ 2F]
B sk & oZ - oZob § {LEE £ ( hypoxanthine-xanthine oxidase system,

HPX-XOD )& £ #2 8.8 % F & &% ( superoxide anion radical ) -
DMPO ( §,5-dimethyl-pyrroline-N-oxide ) 4£ .2 spin adduct ##3&] - &

AETFanLREMNEFTR-

ESR %1% %%# LSRR FTHARHBTFAEE LR
CEX A J«AEJ& R it M TRETFRGREZLFE 3438 -
ﬁﬁ%%%%tx@%%ﬁﬁ%%@%#zw%(mmy),m&k
SEokdRAGE o R Bt Kk E o B ESR SHIRASUE  EFAREH
AL RBEMKEBHE A RERLERMPETEGE
ZEME S EE

B SRR AN T RS T e Wi 0 E ISR Ao
B AWALE R BN BB AME X RHET T W N RUHOL
Sy o ( diode ) #uk 3B FAOA RN IESRE ( recorder ) BPET
1% 2] 53



g F 3 k45 ( spin-trapping method ) & 1971 % & Janzen EG
(9] i A RlEREEzA8E (R-) £ aAMHEE (TRAP)
RIE S A b RE2 8 x4 ( spin adduct ; RT ) BAEH
Bz Ak — BB T T 8% LR AM ( ESR spin-trapping
d) o A#EREIL Lin [40] 2 BF & ARBRAFATHER
YiFE O, ZEM -

A Mg AR

(—) .| Electron spin resonance ( ESR ) & & X Z &4
Field: 3354 =5.0mT
Modulation frequency: 100KHz

Modulation amplitude: 0.79 < 0.1mT
Microwave power: 8.0 mW  (9.416 GHz )
Receiver gain: 2 X 100

Response time: 0.1 #

Sweep time: 2 54

e

Temp: 2

(=) (Eeahm i

A2 0mM hypoxanthine/PBS - 50 ud
B. 5.5 mM DETAPAC /PBS 35wl
. drug sample or SOD or PBS 50 ul
.92 M DMPO 15 1
. 0.4 units/ml xanthine oxidase/PBS 50l
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(2). FsH ik
| WAL LR EHR  BY E RLFHRELASF
Drab B F R £ E L

v

BB 50 2mM hypoxanthine ( HPX)

V

Ao 35ul 5.5mM diethylenetriamine pentaacetic acid

( DEPATAC)

BN S0 ul B F R FURE 2 SOD & o & f it 1e 44D
HHoN 1S WiDMPO B RE PR Fuih g -

& Ao 50 ul xanthine oxidase Ao LAFF 4R 4 -

HRA A E ESR B R B 3® ce] (160ul)

4 cell # 4£ ESR spectrometer ¥ 44 w14 ( cavity )}
ho N XOD # 40 %5 » B4R » 2 4R AR °

¢¢¢¢¢¢

(m) . Jesg#IR

ESR rf 24§z DMPO-OOH #3+ » E—~1E5hx 5K O A -
O, ho i 4y DMPO-OOH &% - & k%A SOD eyskigsE » B
DMPO-OOH ¢ Mn*{%$£64 & £tk [ DMPO-OOH (SOD=0)/ Mn*"] »
Edifi T SOD g5+ » £# [ DMPO-OOH (SOD=x) / Mn*" ]z
B T ETI 2 ELK

DMPO-OOH ( SOD=0)/Mn"~ 1,
7= -1 % Y= -
DMPO-OOH ( SOD=x )/ Mn"_ I

Sn

BEESBRD

% o

hﬁ\m

B
B |




(B)| FHmH

b g R ERY -0, A4 € -#1A SOD f» DMPO
el O RE  BARESREZAEFT R LABRFTREME
£ 2|0, % REAHmAERAEZ SOD 4 SOD #k - O, 2% A
VR ES  BRERMERANE—RERS B O =i
KriE i ( superoxide scavenging activity ) - FEARZ AR R > AZTT

sz - O K ER  KHEAHE SOD &4 ( SOD -like

A
ant
:altt
w
5
Pl

A fLEEEdp 48 A ( xanthine oxidase inhibition )
SEMR S TR A O, ERAMBELRTRERXHA T - B

MR RS e FeZ ot f /uE2 £ ( hypoxanthine-xanthine oxidase )

RESE 2 E 4 - O, » ik s DMPO 42 » & 3o i 4 DMPO-OOH
BULEF 8 % iR 3 4E (ESR spectrometer ) 447 °
*Q,”z generated from HPX-XOD system
OH O, O.- OH
N \ P : Z N
N~ . N
N, J IS
N N XCD OH N N
H3: ‘ +/‘ . R CH3: ’ !
Hs T T CHs ‘\‘1 R
o) O
DMPO DMPO-adduct

Spin adduct  ( DMPO-OOH ) was analyzed by ESR
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BT O mBibhmEsz HO, BiFANRIEZ ZHM
TeRBREBMA - OH M F#HER LB mANEB %EE DETAPAC
( diethylenetriamine péntaaceticacid )y A TEERZ -0, 25
ey A B (radical ) - B4 A T & -F4832 % DMPO ( 3,5-dimethyl-1-
pyrroline-N-oxide ) « R E#2 44 & # XOD 2%, hydrogen peroxide fuv A\ &
RESE% - L ESR EBETEH B S AKAES (radical biosensor )
EEERAGRAEALEIMEARZ 2 Mn (MO ME AR
{E35 4 8842 £ ( ESR marker)

A EMRIEA 2T -F & 5% £ IR M ( electron spinresonance °
ESR) ' BA U455
(1) sevEg AnEadh (EERAH ) -
(2) Tpai st - SELEMREER 10M( HE0.13 £ )
e g P
(3) HAARBERHRERAME( RYE - B4 - A8%F ) a9k
yHE (R ERRERBMGE  BENSAREN FHRR ) o
WA — My RIERTRE EE -

LLE F B # 238 ( electron spin resonance * ESR ) REFHIE
( spin-trapping ) 4447 » EF L WERG - S EIELF MR
RIS R AR ERESEEL S B A SOD-like activity 73| &
5.2%10% unit/g ~ 4.2x10* unit/g ~ 6.3x10° unit/g ~ 3.6x10° unit/g ~ 5.1x10°
unit/g » R K ERH O, R ( FEERZ )
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$hE  EhfEARZAR

el

a2 >
=]

Al

TREBANTRAEATCERZ - MPEEEAF OALEL B
BE R Elh ek T E 0 R Ui ReisnE
B ARTR B EEFTELCHIRAEABREOHHRT
R BABILEN NI ABE AR S0l PHEN - EEEHA
d iRy S E N TIKAAEA c RBEBEARTHRT > §ALD
BEILRAY s — 2Rtk E T4 FHa(abi)ESTE
AREEERE (LDL) #58/bey s e L BMmig
RERBRAEIL  REFAELACHEE 0B - PERERRAZA
M MR B b B o BB R ERFAF I ARAEIL - B TR P
B st BER mEFHARBETABRLTRIE &R AS
EEIBRE  HHERG  NEGHREHANMETRBFE BT
AREREAL TR AR WENERTEFY KB &M PR
Z BB FRBY B o

AT A

(—) 2R R

W B IRA  A BB B E B 3g g 3 dkd= 4g 0 Ade 30
g ¥ 20 48 lg HHE 1.5g 442 15g0 N E 15g: #

A2 3%

B gl RBIEAMTBEARASEE RE -0BE -RE N5
HABR 25g- L% ML 2 BE-HEL 1S5go-#mEELAT

Blaam A EE 2g %4 40g KA 1.5g 446 Bkd= ~ Bl S lg -
MBS EERLWRA I MFAREE& g B CRE T2

MEBE NG AL - HFE - -FEX O~ 4224 2g LPMFETH
WBIH A A dg £ F 4g KA ML X KRE
2 MNARCBE 4B E 25z KEFIg BEFEFE (200g)
55 5]

— N R AR E N KRB o kERE R A
4, 5g

HZRER o REREREGE RS alEAEETE 64 5
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EH23.54 % HBIRAMETE 4Tg
EEESSS5g AE199% ) SEEH
R T HBFETEA0g A% 14
ERPTHZA o

A 1549 % @5 E R
2% E 420g0 EE 1296 % ;
1436 % EfRZFUEERE

(=) BEIyix

%m%éaiﬁ%k%%%#mwm%ﬁ(éﬂmﬂiﬁ)z;
etk k& B ( Wistar Albino Rats ) A EH e AGf - BAEH
A-E72 % cholesterol » 1% cholic acid & 3% 3k > EE/E LSS
FEAEZAMNmE - BHUROBRF A5 - KRR 05 gkgo
1.0 okg 8 f A E - & BIE AL - ﬁ%ﬁﬁ%\JﬁA@&ﬁ
Hpofe BHB SR HEEOAE T e c RaFTHRT AaRE
120 0% > RS S AR AR THEREE > REAREES > Z8H
hEs o bt AT A (484951

% HIEZRIHB

ﬁ%ﬂﬁ%\%ﬁ%%%‘ﬁ%$£%~dﬁw%&”%m
BEME L E AT RSB YR EERTEFEHTERZMERS
@ﬁ&ﬁ’L%%%’ﬁﬂ B ok A w58 7RG A5 2 0 sbit
I¢ L Z B R R BRI HEATRHEEETA

B TESBARMEEH AT AKSPE  EMHCATEBIER
%ﬁﬁ%o

FE AN RS AR5 E B2 R A IR afEF A
»:F}‘f"rﬁ g iﬂ’ﬁﬂﬁu-mﬁiﬁ MAEIE > R EEBERN A RHKZEN Fﬂlﬁ’ﬁ
ERAER R T o %ﬁ#ﬁ%ki&ﬁ% fiemi & FREABIE
ﬁ% %ai%%ﬁﬁ%%%% v L ﬁ&ﬁﬁﬁ%°ﬁ%k
i«ﬁ?&iﬁ‘iﬁ#ﬁfﬂ BBRIE TR r'fh P E R A BRI ESE 0 FERIT
BREMN RV EEMELER  dpRl b IRBEEERAREESR
i@%ﬂ‘m*r‘%‘ INUETERE - NETHFERBRUAEFARE
FofE B MR TS EE BALRE  HERREFEMF L
R AL LB & P R E

FEp R AT BRE RS P B E A cholesterol &
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IDL #hA R ERER » BT UAaWRRF - GRIBARIET
B ERLEE MHEORALEHNEREEER( £EF X
k4w ) c B HABRYRAFAELSAFLETARS
cholesterol RLDL » BRFA A F AR5 T RAF BT UMY 7 B AN
B R




4 A
LSRN S

HEREE Ew (0] mERELEE ) £AZHKRTI
;ﬁmﬁAﬁ%T s MR A E S ERREEE (-

O, ) &~ ¥ mAh HO, R -OH > BEGEM AL HREHF
B4 LDL KA AGARLL  AAMIEHERF REESFE
@IM&. 2338 % LDL A bih > RAEM ERme LDL %

it A FAEEIBIRBAE K Lt B P B AR T R B ARk mip AL
LDL SEHRTETN BT TEEFERRAHNOFHLE &
%ﬁET’%ﬁ@%#%ﬁﬁm’ﬁgﬁmﬁéwﬁﬁﬁi’&%
R T o BRI BEARGRBERL RX2RE
Ao ad e a s RERERLDLAERME  RoT ER

ﬁ%ﬁ?&%b’ﬁ&%ﬁim M B A Ay 0 B B F L

BRE RN RS o mAPEEFE B eFRS  AFTERER
ATP Z4 MR 0 R AP AR te B0 BE K ARG L BF A S m AR K E
clutamate o @ Glutamate ZASH X B REHHEFEHE ' L3R,
FFATFEAF 0 B % 82 A N-methyl-D-asparate ( NMDA ) - NMDA R x
AR Rt PR 4R R T RANEETFLE 0 T by glutamate R
TG mEAL NMDA 3% £ R B tmppsh 58 F RMBTIT
NI L G REAEE T - M45EEFiE A NMDA X480 €%
{eNitric oxide synthase ( NOS ) -+ & # Nitric oxide (NO ) & - Oy
e EA R EEREMNZ S - OH SR AP L 2 IR -

B4+ do B ¥ A (ischemia-reperfusion ) ¥ fLB & &%
& dmapemprt o $He (R) ¥ BHN ATP B - AR
“ o4 ( Hypoxanthine ) 3¢A0 - ¥4t & A M 8% > Hypoxanthine i

2 Xanthine oxidase Z F ik it @ B BE ARG R, FHA - O
& Hzog ! 3[@%3&’{%%‘#0*%3:%3&&&

T ER 4 %@T’ﬁ%ﬁ%%‘%%%%ﬁ‘ﬁ%ﬁﬁ%‘$
B L REWNETHESLEIMEALETRATE  HEFFR
amA (-0, R-OH) MM EERREAEES( LDL)

Bt A B Ry EEtR oA 2B rE  EHEHE
LT REF B REIRA LY 0 ET TR RN I#mﬁ%ﬁﬁ
2P ESEE BTRESABEE RS AL EP S KER
FAFE R E S ARG RAE e s kB R AEAE BEFRE

an
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£ — -« BAEE R 4% P B B 4L FeCly-ascorbic acid 3% 485 H @& 4t

1% A &5 4 $14F A (in vitro )

49 %] A MDA Hp ] B
( mg/ml) (nmole/mg protein) (%)
ERa - 1.58+0.08 -
FeCl2-AA + saline - 3.7250.04% -
FeCl2-AA + 1 3312010 16.44
Ao B3R B oy 3 284011 39.94
5 2.36+0.12 63.18
1.
FeCI2-AA + 1 3.23%0.06 24 80
. +
B #E R 3 2.99+0.02 39.42
5 2.4930.04 61.68
t
FeCl2-AA + 1 3.15=0.06 26.67
1.
R R 3 2.75+0.03 48 04
1.
5 2334012 68.14
FeCl2-AA + ] 4.08-£0.04 -
t
NERAY 3 32710.12 2324
5 3.12i0.16f 36.01
1.
FeCl2-AA + 1 3.26+0.04 23.34
t
25 40 o B B AL YR T 3 2.3940.05 66.49
5 1_73i0.03Jr 97.13

* #1H Steudent’s t-test mtﬁii’é‘"éﬂ Bz 22 P<0.001
t-test Ribdrsidnia B FeCl2-AA &2 £ £ - P<0.01

1.
#] B Steudent s

41



5 - BAEE R A& T BB SOD like activity 7243

4 BEE SOD like activity « OH FtriE %

Fh e Oy T (unit/ g)"¥
(unit/g)

f i 3B R 52 % 10° 41

& 8 ABL 42 x 10° 51

SR 63 x 10° 56

R R 3.6 X 10°% 50

48 ho e B 4148 51 % 107 37

D & ynit 4% 1mM Ascorbic acid F# - OH ZKE T

e BARABEFAENITTIINAZRLEF B
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100 Cytochrome C test
90 F x
X
80 - 2
70 r ¢
ﬂ 60 | . A
g S0 X .
2 .l . A | SRR
£ ~0— & %08 fUAL
30 —— i ARG
20 L $ ¥ NG
X —e— s M o i BB
10 r .

0 * — '

0.01 0.05 0.1 0.3 0.5
ok BE O B dh b dh 2 5B FE (%)

Bl— ZHFBLARTERYE U minéE E C RALEEINRFHRA

M2 #F ( Superoxide anion *+ O,) Z #p#l4E A




100 -

¥
90 + %
30 | X A
70
=X i .
p—
= X r a
3 s ° —o~ s J 3% B 5
= % A
= al O B E 5 %
= * ° &, B A AL
- X
0k o a —M— /] ?”;tj {:Cf},%
A
T . —— S 4 o B A AL
U 1 1 L 1 )L - 1 - 1 L |

0 01 02 03 04 03 06 07 08 09 l

BAEEFEREmZIRE (% )

BT R 5% T RS BN F RS RAETMRKT - pRAE A

re#F & b & ( Superoxide anion - O,) Z P HE A
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= RAEETRLEYRFIE (05g) R KE B hE T2 BER

*:Ji\'r

BREFAEEGTEIUNY

@ A A RE B BE REEREESE
( mg/dl) ( mg/dl)

Normal 79.62+10.45 5490 7.69
Cholesterol - fed rats 156.06+399* 131.12=21.62*
SFIT 118.6811.74* 07721046
UYIKS 117.04+6.49% 88.566.79***
BYHWT 11618+ 4.73* 08723 .67
SZMT 134.44+16.34% 110.50=15.27
SKKRKBRT 115.804+ 9.97*F 100.16==12 91
* #1 8 Steudent's t-test R k& Normal ~ #4548 & Cholesterol a2 £ £ -

P<0.001
** 21/ Steudent's t-test ik #z Normal - #4548 & Cholesterol a2 £ & -

P<0.001
**X 20/ Steudent's t-test ik #: Normal ~ 24 4p & Cholesterol 8z £ £

P<G.05
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A, DREMEEASHETRIE (10g) N XA aF ¥4

BEREAREEREGSEIRE

N 48 A% ) 3% REERES
( mg/dl) ( mg/dl)
Normal rats 79.62+1045 54.90+7.69

Cholesterol - fed rats

156.06+3.99%

8720+ 5.37**

95 26+ 10.27***

104.02 £13.847>

113.08+ 3.77*

102.68L 8.16™*

131.1221.62**

7032+ 623*F

98.52& 5.12%%*

87.46+10.76**

95236+ 1.73%**

90.348.60™*

5= Steudent’ s t-test & bk #% Normal -

Steudent’ s  t-test &tk #: Normal »

+6

4t tp B Cholesterol 22 2 £ >
@448 & Cholesterol 422 £ & -

#4548 B Cholesterol sz £ & -




