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EWH . EREERE(P<0. 0D, BRPRBpBR ST =4

BB MNOME TR, ZBIBM =46 4B m NO th 2 4H ¥
.

@ , it #*
()M =% MG BRENIT Y
M 4S~R4IB.BW=(HARTIMTEUS G A
BN 95,1800 ~96. 324, MKy 23, 526 ~26. 9 Y4k eT 4
BB OB EREN 1TH kT EHBERIEN 00.4%, /K
A 14.70% . REFRIGIT RS 88 69573, DB = #6097 8
BE.HIOEE R LB R RBET R AR LerEH, W

=T RFEN. PEAARIERZS”. FEHEE L
=Tk MRIRELHBELBET4HAZL, ABRTR, 5FEE
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PGS IBIE BT = HHE 08

B, 875 . “BEAUT—BEEA": NEREX£NAKRE BTN
LA B 2R AL TR U A R S S L finsE Sk
MM EH. BN RS, RFSRET, F 058, 658
f%E R RRENR., FEES6AFREHHSN .25 .“F
DEEFRHHAEZ  EUTHERRKHEHAHEZ, HHZEK
Zim.EFEASIM, YR E TRFBZEN, SE=40SBT
XS AR, LA P EREKFR ENFRNEEZA.

()3 = %16k s i 26¢ PR 3% 4 D WL (L 9 RS

HMEFGIrA R AR AN R, SRR i
RENEE . A4 S5LFBITMERTLBE T . WK
RNEREKEANREARITTELEEAETABER. STRSEMN
s EELEES. R4 T L EEBENE . N5
BYRERFENEE, SLHHANGK AL BLERERBE, &
RH 1 SN0 = &1 o 5 Vi i — S e 1L B 3 2 B 9 s 4 o 3 20 7 ) B
EEIEE, A EERN T HM A . k& R 5 =R
WHERERARTHERS AR, MEASEBRLREE,
BLUSM=¢tH N B Ry B E. RUL R =455 i 83 vk sk
B, RAEHEESIH.

(=) R H BB

PREESBREANMBREESEAEFLE.EZ858%
P& (P<0, 05) ; B = ¢T 4 1337 Al J5 1030 TR I8 2 % T 35 43, B 1L
Jish, Hatin e M F L B 1, 20 i B R A . W B4
BAMEBNK NRERE. BHNBERYTEEHE S K
IR RG SRR R e SUE L VAN 1 S AR AR D2 h
MHAMEF=TNERE B EHE L (P<0.05), BABITITE 4
] LE e 2 O - 2 BT Lh 4 i SRR B L L 40 40 K o B i 0B I
BEMEREREFEEHEN(P<0.05), RAM=¢HAELXE
BENBRTETEHRFEGH. FoedH SR A% mBER
BEER LR . B AR RS TMB R T 2 mE 2
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LB BhREHRSRLS

T AR EERE OIHAREAERELR B K EndE
HFEFEFEZN(P<C. 0D, LA RN E MABIK LA K I 4E
RERBEITMEABERE N (P<0.05), WA MK KT 2
BEWBRBITTNEEARRLE . ZREFEFBERE L (P<0,01),
A= B mMERE B AR TR R E RN
WAEZMRERRE.

(W YETRES 0% @4 R B, 7 - H-fMREA RIS

HAE BTG RE MR B MH-NHRENSE
B RFEW,IBITRTM AR % B, 2% 159. 13+58. 89(pg/0. 1mD), 12
¥FIE R 100, 90£30. 38(pg/0. ImD) , BITRIG E B L. 2R EH
BEP<0.01):6-B-MF IR X S H|EITHT N 6. 88 1. 90 (pg/
0. lmD) ,¥8¥r G N 9.80 1. 50(pg/0. ImD), WG E BB RI
HEEP<COD . RRETHRNBEHIGTHP B, ¥
MmEE B SRTRE,6-H-HFIMESE EF, #5058 =4 T
6 i R B8 3 4 5, /) A 38 8 32 0k, o R A o, I
BN EE, B R T KRR AL IR B IR B
B RRITINE, PTRE R IR =40 A G BERE M EENH.

(AR R L RRB T ERER

RABERERE XARBFEIWHEARNME T 20 #1650 =4
WMITMEMLABTES. . 0H.5. 8. 8088, 15 204
FMgEEFAHLE. SRIPREFLEMEBLESRABIETAH
HEBEER KTEER . HA.5. 48 EP<0.01) . BRr¥E
RERETBRRESHITNEFIXR. OEEPREFUEERE
REEKEN I ERERZ —. 4 HE=HRITER. 888 Tk,
W GERABERR.ZRALRYESE LY P<o. 01D,
RO BELEMBETE TS T RS/, &
TRREFAEHAN FREEENOEHE, XREHS . ETHE
BB, B R, RRShBkEL , FR TR ENES.
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(730897 B RR B EI R B0 LR AR

Pl Kax-TA BUBAEFR R 3 (ORI T 42 H4 R =536 97 /0
JERERGBEMIBIR, 5 24 AEREBAEMNB. G1 .28+
REFWRELAEEH S AREE. OIARBELEHBHF B NE
G A HHAA— BRERMINE A BN RIEESFHE
mMHBEAR . HKER OB EE DHAREESER AHEER
FEREE.RIFTREES RO, MEHEME, AR BEREE
BZ.MEEEMBERERBE(P<0.01), FHE RF =4 0]
CARCE R PE 36 . BRI P UG BT EZNH Z —.

(E)BirfE iEEEE . kW pEEASSREE

FABELERT T 30 AR =FIBITRIE T REBEN
MFHEE. =BH . REAFSTE.IFSHEA 26 BIXHE.
ZREH.PHRBEMBSTERHABE TER AP0, 01),
HRIBE = HITEREE S B RBITH 261. 5152, 5(mg/dDTF
PEE 216,745, 2(mg/dD MG A BN BEREFEZF (P
C.OD ;=R H B EFraT 163. 8169, 4(mg/dD) T ZE 122. 4+
39.5(mg/dD;f-lR B A IR IF BT 407. 24105, 6 (mg/d) T EE
371. 7164, 1(mg/dD HER A B FE(P>0.05), EHENE=
B 0T AE I A8 8.3 F B, AT 8 Bl T~ 350 3 1 308 37, 26 0 AL 38040 365 » ook
B RS BREANME, PR RE MBI REAEERS
.

(/\)IRIY BgJE LPO.SOD . GSH-Px 4

PRMERE LPO B X TR EE A, SOD,GSH-Px B
BT IE® A, #7 B bk i & . B b7 35N B I8 R o & 1855 B in
B, SRB=48IFE. R0 B #E & SOD,GSH-Px & &, &1
LPO &, 4 5] B4 LIRK = #1 4 Jo 4R, 156 B 4 M) L 36 A BB 30 )
B R EAC B B B3R R R, 3 8 SOD.GSH-Px 1 1, i Ltk 5 3%
WHEREHE. ERIARZIEEHEARTNES, . BERES
ERY I T o 12 7 ok 4 4R AR B2 BB 7 AT B8 e PR T 3k B (R e L HA R
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RWENOXMBEMAERFHEN. B =4%TE.NOSE
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BREATR ARTARENLEERORE.H.H.B.E5F
&, BB IR RS, R R =S A E AT
WHA EE VAR ERARS. ORTEEBER,
M =sHA TR IE 0 75 0 A6 5% 0 42 4% . F- B JOE I BH PR A9 1R A
RUH A WA 7Rk = 6036 57 I i B AN S R AE B PILE D0 e EK
I MAEERRE BB R IR EKE . RAEER
B 4 7 SC A PR oz AT

F=T IWEBRHREE

POt S SD KB A Re Zah R, Bl b a2
% vk BT R, 378 SR AR 30 7 0k i 2 B2 X B xof gk i /R B
C, RWEamMe M- P53 £/ b2 ERE NOS EANE
W) » VA4S AE 43 5 7K 7 W0 BA S = 41 06 97 kT b L B O RE SR B L
il .

— H #do ik

(—)HE

1. sh4p M4k SD KR KE 230~260 s, i hLERN K%
s poEEE.

2. T REM

(1) OBl PO @ & 8 (B BY(EH Sigma 24 8])

(2B P53 BEREO R mER I (FE DAKO A7)

(3)R 4t Bel-2 HEHE A B wiEHi & (JH# DAKO A4 &)

C4) B 20 AR 1 Fe 3 557 & (#8 E Boehringer Mannheim 2%

(5)NADPH-d(£H Sigma 2} &])
() - HEMAEDAB) (M Sigma A 8]
(7)Y APES(3-Aminopropyltriethoxysilane) (3£ H Sigma £ 5])
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B)ERBEOtEEXEALY TEAERELAD

(DTEHEERENBD (EERXEAEH TEERAFD

(IO ZEBREHERERE(Trs) kR XBAEH THEAERL
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(11) Tritonx-100{ B Merck 4> 5]})

(12) M RE 4y H e B8 . H, O, . Na, HPO, . NaCl(J" W k2 ik
I

3. &%

(1 I BAAL TSGR IR

(OB BERABHOLEKRERES )

(3)Leical?00 ER 2 8 H (B E Leica 248D

(43OlympusBX-40 #f 55 FH B M 88 (H & Olympus 247D

(5YEMAIL-200 i7" B AR -8 L M8 54 5 7 B2 8D

(6)750W MR M THRB|LAFD

(7)10p] #B e 25 . 100k] P& & M4 25 (B Eppndorf 24
A )

4. ZFHpHARHAE SD KE 120 B, 4&E 230~260 72, M1k,
TWRE SHAKSEBERS0mg/100 REE)FEEI KE., 24
WBRAR, TERBLAEMEBELPEME KA 1 S5em KE
EMFREDD. ARSI ZEEB8S AT R4 . 05 HEE451/2,
EBRBRAABTETHETHRE, £ABS S5FEFESLKTE
Zmm AT BHEE— A R0 Smm 8 8, ) FF 158 ik A5 BO AT i B
B MCACKRIFI O EMEBERBER. %% MCA BB
MR W] 2mm B KT B BK 2 H BB 4 R BN, Rt R
SRETEER. T EERASHEFEFARERHF LS 3mm)
EEHRMA MCA A BRR B X T 85Ik E A9 i 5 83, 218 ik
ST 3B BREL B(25mg/ke REED, FrE B 15 490 (R#H A HE
M 0.5W/em®) , BRI ERER MCA ERB(REANED,
ZEHHEHFASRBRRI B E,. BB MCA 15 4+-4h, BB
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Btoe ke, B u MCA MEHBHEER . RESEESTFAUL,
RERERIE, FFESRERUHBRRE. BIERER HBRRERILT
K,

= F &k B KA &

(—) a4l

100 BAR . AES AT 18 A, a8kl e H. 44K
76 H SD K BHUL3 R LT L4 :

1. A FaRA A BEEEBHE/PEEEIETH X 5 RE
7.5 B —yér RIAHFE 7o fr. 24 /pEtAE3E 12 R KR, 2 AR 47
11 RRE,. 2 7 AKEFEHL 10 KR,

2. A LEBA) BEERTS2ER,HTHERXSRIEIT,
&R 1 KERIMEIM,. HEHE 7 AR 15 HXHE.

3. A FE(C ) HERINERTFHRT .24 /PEEFE I R
y -

4, @ Lm(D) BEWIHEARTHT.HE 2 AARLF 10
HXHE.

5. iR AMESR) HEBIWBEATFHRT.E TRAEKLEI
HX#&.

(OB

BEFEE T,

(2)BEHE

BIEBLE.AH 285 1 T2, 5LER IS"ARERA R
BX e 0.1 F, BN, AT ES T Ré R E Y 2MHz2, &
HRT 1 %K, 8K 20 404k,

(U9) 37 %

L SD kBB MG B ALK 7 bR i3 AL, R E F R A R
EX.SHRMALA 1K, L SD X8 71 8 K625 87 % WL A B
B.UETRARXRIWARBEAERE. WAHNEFUHERKXBKX
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EAG - S ¥ $ ¥ ¥

(—)EAERR

FTorsh e, B.CHBRm—~FREBL AL E#EE, EEZR
MBEREES AR RO EEE 20~30 24—
Wi LB, R 4N ERFRACHEE 24 PR ~KEKB A 20%
BIOUBEPEHETH (A CHKE) > Leical 800 fH B % 7 11 v #i
10pm LY F 1T NOS HE L2 RA, BT R BRHAH#
TREAASEE. S um EEZYR . FTHR UE G ARET.
PR EHERR k2 BEBEARNH.

(—)ibmp

L AH#eAitH SMERBEHEREEDS C KEEHN
B3 EAANE AoX10#THAMES LT R, 43T REER
e rn EERGHET RN ETEEAEERGM LS.
BEERGHLET ROHSTERSHEATHL LM HE. #
LS XRHBRERT .

(OHEBEERHHS T . AHEERE NS, BREERED
HHT AT WA AR A E .

OEERGHET-AEBESEEL A S, ARELES, K
S REEMNK. RS BHEK,

2. NADPH-d i R4 ¥ B RS LM NOSCH R,

@ . *

)P T Fass 7 MR BLILIK 1 4EAR B L e

F4-27 BA5, 8RR T B 4 (R )5 7 S 0 3 o B k7 4t
HERF I RBOMZH (M EM 2 BEHTHRIEITH RO ¥
FRBREYABGESHBBAP<0. 0, $PZHERS
A L& RFEIFA, I ERR A BT EAEP<
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b RUG BIEST = fH 8

0.05) TR AE R ZHM L .4 R FARXKBOIMK HIMFR L
FEE, AW ZREE T EE L.

427 ARFSRBTFERTREIRLEATLRA LR

H. & 5 52 H 4 4 7.4 T RAS
b: ] 10 #1 9 3
L ¥ 3F 18 3 & 8
3 55 0 0 1 4

()8 24 /B B i RS X 05 #h TR BE L 4%

RAER.ER 24PN EHAFHERRGHETH &
ERGHEa L AEHETAR. SHHAGHECH S Y
B AR, FRERL(P<0.05), BERGHLTH B
HSxastk. AHREBEER.

2428 KNEMN 2 IHEREFEEEHGHETRARLBE(XLS)

H #00 H MiTH4 ol
584w a5/ 10HPF 22.6t3.5 15.3+2.5
HEHRGME L/ 10HPF 40.8+4.2 72.3+5.5
it 4 ¥ & 0 B3/ 10HPF 63.41+6.4 87.6+8.4
BESRGRETEIL 12.9% +2. 0% B.5%+1.4%
sEMG#E ool 23. 3% +2.4% 42. 2% +£3.1%
SRS TE ST 36.2% +3.7% AB. 7% +4.7%

(Z)5rEiGTT 2 ME B PR X B GES whelN

R 429 B TRAIF 2 RGN RBERGEMA T
EAoRAg r FHEHA AEEEL . ROMETRABELES
LB RTMNEA, AEERGRECRREELLRARER
X ZEB L (P>0.05),
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FOE BAMLRARERCES

SRR T RAEF 4. 28 o RA i ¥ ¥ X 150 15 5
B0, RIEHETRITED.

®429 HMRT2AERAMALEIRGEMBEELR(FLS)

8% H WBirZ4d pop: Wt |
ZEHGMHE T/ 10HPF 10.7£3.2 15.7+3.1
o R & M & 75/ 10HPF 9,34+2.9 9, 842.8
fiit £ ¥ o7 B ¥ /10HPF 22,0+4.5 25.515. 2
RENHRETTT ST 6.8%+2.0% 10, 1% +2. 0%
HERGRETH W 5.1%+1.8% 6.3%+1.8%
BiFMGWHETE S 12. 7% +2.9% 16.4% +3.4%

(W) fn 24 /pEEY C, XA, #hid e R B HEAR
40 B . HARBTAdBEERAGMET. EERERE T

EH#E T R8T B (P<0,05),

B 430 BRtmAM 24 hHBE C ZRERSETIR LB (TLS)

W49 5 o i | % 4
LHH &t/ 10HPF 50, 5:£6.8 75.8+6.0
FREHRG ML/ 10HPF 51,3%5.2 72.815.6
&5t £ 8/ 10HPF 101.848.2 145.6+9. 0
REHRGHETE T 12.4%£1.7% 19.8% 1. 6%
HERGASTE S 12, 6% 11.3% 19,1% +1.5%
AirHtimETE ol 25.1%+2.0% 38.1%+2.4%

(R)EFRIRY 2 BiGED C, K e e iR 4%
R4 BAREREHBIFFRAREDC, XEFERGHLS

'

TEREASHBRELTFRBEP<0.05),; ST RGALS T
SHEHERKTFIBEP<0.05), HEHBrAdBHEY
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PRGBIEF=THREBET

&

MEEHRGHETBEBRIAELERERITFEFRL (P>
0. 05).

243 BREXRIMETZRAEED C ERAGHETTARRR(3LS)

b4 5 wFzZa WHEZA
SERGH ST/ 10HPF 15. 6+5. 2 45.8+4.8
B RGH %/ i10HPF 13. 2+4.5 22.443.8
it i & JT B #/10HPF 28.84+7.2 §8.2+6.8
PESGEHETET 5.4%+1.8% 15.2% £1. 6%
BEERGHGTESL 4,6%L1.6% 5, 9%+1.3%
SITRGHETLE T 10. 0% +2.5% 22, 7% +2.3%

(FEWGIT 7 MRS C, Kt fei a8
HENgT T AR CEHBENBEREE,. 8T C, KEE
‘ UUELR TR e

L #2724 BB REFRENOSEAA KA LE FE
4-32 BRI ECRIRIFE NOS A mEHE P F I B4A,.NOS
FHYE S B ECOR /b P BB, 36 4 NOS - # R4 e E A

‘ F b T CP<C0.05) . {0 NOS B+ 41 B - 24 5% 8 480, 7 46 o2 ) 2
BEAHEE Y,

F A2 B XHHRGET 24 /AEEREDEKE NOS B R LB (xLS)

‘ LR EH e rgich c| of R 41
NOS s R 4368, 34357, 2 6724.91666.5
NOS P 41 jig /10 HPE 406.5+28. 3 805, 4125, 5
NOS FH {4 41 J6 F B K i 188, 6149, 728 162, T+ 18. 9

‘ NOS B+ 81 B 814 Ye 5 22.34+9.7 25. 648, 8

2 HRANT LRGSR BREYEX NOSA R R A bs F4-33
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RS BRNRRFARERRE

B4 0BT 2 AE.NOSE AR TR, ARFH S REZE
NOS HE R m# . NOS B £ 40 i 3 . NOS B % 48 i J0F 15 3K B
NOS ¥4 RERST EFREEZRHTEHZEX.

% 4-33 HemxREBRT2ARRDELE NOS ERXRAKE(xLS)

ez T bR
NOS H#EX R 2567, 8-+ 262, 5 2677, 4+ 280, 4
NOS 4 /10HPF 30.943. 4 30.6+3.1
NOS FH¥E: 40 10 F 2 2 B 152, 3+18, ¢ 148.2+18.1
NOS HE M L8 E 10.4-+6.8 13.547.7

3. Wigkhr R X &b 24 i H C, K NOS R ALK
F* 4-34 B 24 /PG IRT A NOS B mBLNOS BivE 41 ¥
PETXBAP<0.05), |ARFIE W/ REBD C X NOS
RABEAD ., H—F\E.HI7H S R 2 R REE SR
BNOS HEARBEBEAXEEZRALER LRI EEL  BRS
MR NOS BHRBLHE LR,

%434 BEhARGED 24 /MHEDSC ENOSEBERRELB(ZLS)

W H L k| 4
NOS HERK m# 3145, 4+403. 4 6450, 7+522.6
NOS [ ¥ 41 i ¥/ 10HPF 62. 6+ 29. 8 112.4410.5
NOS B ¥ 40 i 3 g % B 182, 4120, 1 177,618, 7
NOS HE MmN EF 12.4+1.6 15, 45,7

4. HRAEF2BEHEC ENOS AL R AwE  F 4-35
BR85S C RALHE NOS ik @  NOS FH¥: R 2 41 i,
BEMREAL . BEESEREYHKE NOS B4 418 87 4 #
NAEESHRNERART¥EX. PRAGHRITHSY BEZ
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TREBIES = tH RIEHT

" 8] NOS 4 X BB . NOS FH¥E 41 i % /10HPF . NOS FH 14 41 B ¥t

FHKE NOS HEHRB PR AFEEER TR ITERX.
HERWEASDDAESNDEEREED C, RK NOSRIRESIE
¥ SDRFHEX B C KA NOS WRKX (BB RIIAZS)
IR ER. ErtiREAMBHAKR,.2 A5 NOS HRZXHEK
HAEY . MARNERHEBGTEES NO KWEHEERLX.

F435 BRAOAMIHMAET2HEME C ENOSRIERILE (XLS)

He 30 H HITH X R4

NOS Mt X fii#l 2044, 14+30. 4 2158. 6+29. 2
NOS M 4% 4 8/ 10HPF 32.4+2.6 31.7+4.3
NOS R KE 158.1£7. 4 146, 816, 541
NOS B # R R REE 9.7+3.7 10, 5+4.2

5. HHHlEFEMBEA TR ALK e /10HPF b&d 3
4-36 R B FIBITEED C, R K Gl & X 2 MR
TR EHNFSRE(P<0.05),

%43 BEhXMEREFERBERTRE S MBS/ 10HPF 8 (T1S)

3o G H HEPE
WL C X 305, 7+ 31.4 456, 4140, 6
R 23 A e 114.3+12.5 272.2+25. 6

6. HMNAFRERAFHBRERELC EmA - RA/
10HFF b8 R4ITEBTR.ZARMFERERED C, X4
AR HERATNHER D BHBARTEARIEERRED C,
B £ BRI T S BT BR B A T % IR 4E (P<C0. 05)

PRI T ARSI EREED C, RUBRARAT.X
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SIE BHACRFRSHELS

BT Rt ES.

¥ 437 BEHOAXBHPMRBRTIEERELERERS C, R4BRRALT
& /10HPF L8 (xLS)

H.%mH RITPH At BRE 2
YA 45.245.3 76,8+8.1
B C K 198, 4420, 5 324, 638, 7

T. 4897 24 b PO XEEH AL RIAL/IOHPF i
(& 4-38).

! 4-38 BEmARSRERT 24K EPSIRETESRIERR/
10HPF bk 8 (XL S)

&% H WBIrE 4 wf e 6 4
5 1, 2 B X 72.24+7.8 198, 34£10.5
B C K 253, 526, 3 421, 3+43, 1

(DA 24 PR IF BRNEERXREBS C, KR PS3E
HESRHELX, BB AP REBABRE T BH(P<
0.05),

CIRIGIT 2 AS NGB TaR T BEESnEER
EEDC KRR PS3EFEBEORTREA,

(St REST 7R M BiTr @ RAESRN L EK
S C KARILPSI REERARE R,

8. 24 I B ¥XHBEAEHESL C K Bel2 K B3/
10HPF W82 #4390 B 6t 24 /R RHMEERE S C,
K bel-2 Tk, RS HN{THS ML EXEBL R be
12 2360 8.8 T3 B4 (P<0. 65),

cRE.TRESMEEXEED C, KREXR bel-2 Fik,
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PG IRGERT = HH S RE T

g

*4-32 REm NS HBRT 24T EROEBEREE C, X Bel-2
& R /10HPF B 8 {x1S)

H. g B EIr A4 pogich ik
il i 3 & X 112.6+14.1 71.4+8. 3
¥MLC K 242.3+25.5 11.246.6

9. Re st WEkMBMmmr ey ress #4140 BRE
SRS FARBES . R RN HR BB B 0 5 g,
L 3 3 FE E3 T S AP 29 0. 99mm/s BB K 0. 2mm/s, T HE 4
WiHErmAREERAR. EELR L REE KIS RE
RoRERR, M EFAEAFLOIABHAR. HREHHNHE
B BT 08 JBE 0 BT s B e B 8 B9 AE b, I R0 BEBE B, o SR PR R AR R
EHPE, MREERREE. RER. BRRLRERRR BE
ERHFX AR KR RRERTELREE.

440 BARHWEN“ZEZE"ARGHRNESEHEMBERT LD

HE({xtS)
I 3% 2 B¥ (enm/'s5)
40 %
8 5t 5 =¥ Pl
A 5T R 0.28+0.310 0.510.13 0.28+0.08 <20, 01
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