$274% 3
2009 % 6 A

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.27, No.3
June 2009

MEBREREBHENRNINDERAR

FOOE ok om " A

Tk

U ERb B N IS i 201800)
2 OhEBEERST AR EET 100049)

WE R BRI FIEOG GBSO ISR S, BFST T B BRI BRIG PR A e (ROSD 1 s AL R,
BRAFI B S5 PRI A TR G T M B N 0 3 B, DAL RIS BROHL, ey > CO57, SO47, Bry I S M A H K

Wk 7.4x10°, 1.3x10' |

9.8x10%, 2.3x10°, 2.0x10° L-mol™t s, %} nl e R N HLIHHAT T3t 4%

WY, B RRAE A RO BRI TR A 2, 2R

REEIA kot BEIR, DU, TEPES A it

FESES 0644.12, 0621.25, 0623.81

AR AR (1) T 5 T AR AR DA S b A5 R 35 S5 4S
REfg ™A L, — €I B SR 40 I B R
AL 40 BAE 5 5 S RH gl R AR AN R3S
BEEN, Hagak 2 00 8 e DNAL B E i
RGRTEE RS T, BIRAEDIERAL . 25,
ARl DGR I H 5 R R GER A SRR PR
Rk fA A B BRIP4, BTk B e RIS L
A R A0 BG5S A 0 B AR K93 1

=R Ca-lipoic acid, LA) FA XU FLcIH &5
M, JETmEERAEY, RARERSERENS A
AR RN AE S, PTLAEBRIE A A 5 (ROS)
1E2 PR Rl A, DAYERR 40 g BR (1)
IR S o e R A HL TRV MR A P, T LA
IR EIGH B A A AL, 2 AR AN AT 1Pt
SN, e O B A 1 R SRR
iRl ek asaE oM, BRI AR
FIRAML GETH B A B &+ A 550y, IF Hidw]
T I8 J5UR N A Ve 23 bt H IR (GSH) S B4 e 71,
IR S5 E Vi, PR “ Bréa it fadrsn ” B,
VERBTT 2590, TR FLAT 4 e B B 2= 1 R IBU%E
BRAR IR & T RE, [RINHERT 1B A A BE .
BRI TR BB MEIRAT AR Il
Ji 455 1 AT AR S, FE R - O A —Fh
A TIRTTRE R CRERE . 22FdiZ 1R BL K

E K AREFEREG (10675158) %)

FH R0 12) 4ot (6 (¥ Wolfram Sander /NALIFST T
B =~ PR B TN I — T JOR A R % B R ORI L
L, 73 A R TR A B T R
Btz CRPOM B=EHEA.

VRN — BB E R RAR UL, BR-E IR D 2ol
IS, AR R R B R RS I N AR AE P D) R
g, BRI A s N HLEE S By ) 27 5 1 A5
WAZ . AR TAER R KR RO s, Wt
FU TR E TR bR J LA 1 R S AR A LB, O B
NHL T i AR DR N P E A E 3 S %

1 MRIERZE
1.1 5

S A R R SRR . TR AN, SRR
REBRERBI A S M 4li, TT Acros AFls 43HT4l
T EE LR A KT Sigma-Aldrich A w5 34T
gl — SN ST Fluka AW 290 HT 250k e S0 40
WS et 1) s ZUARAE A Al
H99.9 %. BT A A Lk — b alifb it B R,
WHAEH Millipore 2i/ACHHEFLH], X504 R K H
2x107 mol- L™ pH 7.3 (KR EE 22 0P, B 1 1 pH
11 £ 0.1 mol- L™ BRIRAN S o S 56 W WAE A Wiy
BB AR AL 20 min , SEIAEZ) 20 ‘CHI'E
AT

BAEF RVEE, 55, 1984 4 10 HilAE, 2006 EAE BT R 23R A0, TEHUaE T, B i R g ki

YIEFSHT 2006 R -LHFSAE
MWIRBER N F0E
Weka H 8 BIFE 2009-03-13, f&[H] 2009-04-01



146 WEMASEN LZE %M

%07 %

1.2 FEEES58NAE

ik A A BT R F T N R 2% e AR R N
10 MeV. Bk seE R 8 ns (HL 7 A ikoh, B fkoh
FIHLI4 10 Gy o I 18] 43 B O R 48R H 300 W
AT R 23 MG, 43 A e A WU B ] Wik ) 7 24
100 i LA3R sl RS, J0Hre S i 7 AR TE H
Ji B LE 2 em A7 SEAE S, S B S A
R955 JGHLME R E I, HAE T4 B S th
LeCroy WMB8600A H /R s e i v 15 5, JF
WA AE TR, BL A g 2AT 3) ) 2 e ah
SEi LN

BOCE R K 1064 nm (1) A4 RO 2%
(J1 K1 Lasers System 2000 Neodymium/ YAG) , &
VU235 i A e K 266 nm, O ik 55 5 o 3~
6ns, HkrPAERE A 60mI o LA 300 W AT A0 BT
IR, R INSE2 100 5, ¥ HEOEEEE
1 em RS, RS RO G SRR
BRI I AR Ry i AE T, AR5 1 HP54510B A1
A A5 Sl s IR T BN, AR A
CL TR B AT AT 2 A 3

2 FR51E
2.1 REBRSEEBBRENRN
FILH ML COH) A2 i ik Ik B i T

0.0015F
(a) 0 B 05ps
0 3ps

A10ps

0.0010F

Absorbance
o
o

0
A
A 4190
0.0005 A A
A A
: dao b
n A
ll A .
] | |
L T .
0 .l n

. ‘ n'
300 350 400 450 500 550
Wavelength / nm

RN, 12 1OH Bediitn A=A N LT A )i,
Wk, AR, DNA K JLE, wifgl g
FR% . AT ST LA W5 0H e, i
B B AL T 260 nm A7 A, BRI B LR IR
FeRBUBAR, oM A, ASZI0E T PRI
B S TR SN T A 1 1R 1 pR SR A TR
TEHESAE T, Rk fd b s K R T HL
WHIRE &, = A0S R T E R K G T
€aq~ FRIEH HIFEOH 5. fH 1] NoO AJ LUK e, 2K
A3k OH (WAL D)

eaq- + N,0 .OH + OH- +N, (1)

1310 ~* mol- L™ LA FRI R 55 28 /i ¥ W NL,O
M3 20 min, ZEMKIPARMET 0.5+ 3+ 10 ps fRIBE AR
WG P 1(a) TR o nl LAOBLEE 21 1 ok 45 SR 5 7
420 nm AT — BRSO A Y, B AR R TR
PR H S8 I, R4S B R A AR a4 e S i ke
UL 1(b)) AT LG LA 45 A B = R BH 2 1 H i3k
PR AE BTG o B~ R B 251 1 bl e 1 2 it et
BT RO LA B LI (T) A D T 43 20 R T
-OH % %5 A 7.4x10° L'mol™-s™. *OH W figY
B~ R R A A A S Y B Y, 7 R U, e
PR IE R, TR B 1 H s, OV ALE D
(2) PrR:

Absorbance

L L n 1 "
0 5 10 15 20 25
Time / Us

Fig.1 (a)Transient absorbance spectra observed at 0.5 ps, 3 ps and 10us in the pulse radiolysis of N,O-saturated 1x10™ mol-L™' LA
aqueous solution buffered with phosphate. (b) Transient absorbance spectra observed at 420 nm after pulse radiolysis of LA:
(1): 2x10° mol/L (2): 6107 mol/L. Inset: Determination of the rate constant for the reaction of LA with -OH
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Fig.2 (a) Transient absorbance spectra observed at 0.05 ps, 0.8 ps in the pulse radiolysis of N,-saturated 2x10™ mol-L™' LA
aqueous solution buffered with phosphate and added with 0.1 mol/L tert-Butanol. Inset: Transient absorbance spectra
observed at (1) 400nm and (2) 640nm after pulse radiolysis of N,-saturated aqueous solution containing 2x10* mol . L' LA
(b) The absorption/time profiles observed at 640 nm LA : (1): 5x10°° mol-L™" (2): 8x10”° mol-L™" (3) 2x10™* mol - L™ (Inset):
Dependence of decay rate constant K, at 640 nm on concentration of LA
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Fig.3 The absorption/time profiles observed at 360 nm re-
spectively in the pulse radiolysis of N,O-saturated buff-
ered with phosphate containing 0.1mol/L KBr, (1):
without LA (2): 5%10™ mol-L" (3): 2x10™ mol-L™'. In-
set.
(a): Dependence of decay rate constant K, determined
at 360 nm on concentration of LA. Inset (b): The ab-
sorption / time profiles observed at (1)360 nm (2):420
nm respectively after pulse radiolysis of N,O-saturated

buffered with phosphate containing 0.1mol -L™ KBr, LA:
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Fig.4 The absorption/time profiles observed at (1) 420 nm
(2) 600 nm respectively in the pulse radiolysis of
N,O-saturated aqueous solution containing0.1 mol+L"!
carbonate and 2x10* mol -L™! LA: buffered with phos-
phate.

Inset (a) Transient absorbance spectra observed at
0.5 ps, 10 ps Inset (b) Dependence of CO;” decay rate
constant K, at 600 nm on concentration of LA
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Fig.5 The absorption/time profiles observed at 450 nm from 266 nm LFP N,-saturated phosphate buffer containing 0.1 mol-L"
K58,05 and LA (1): 2x107 mol « L™ (2): 2x10™* mol - L™ (3): 5x10* mol -L™'. Inset (a): The absorption/time profiles observed
at (1)420 nm (2)450 nm. Inset (b): Dependence of decay rate constant K., at 450 nm on concentration of LA
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Pulse radiolysis and laser flash photolysis studies on a-lipoic acid

SONG Xiyu'? ZHANG Peng'” LI Haixia'? WANG Wenfeng'
! (Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)
2 (Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

ABSTRACT

In this work the property of a-lipoic acid (LA) was studied by using pulse radiolysis and laser flash

photolysis technology. The characteristics and mechanism of the reactions of LA with ROS (reactive oxygen species)

were studied. Transient spectra of LA radicals were observed and the transient species with characteristic absorption

spectra were identified. It has been found that LA can effectively quench active oxygen radicals such as ‘OH, CO;",
SOy47, e, » Bry” at the rates of 7.4x10°%, 9.8x10%,2.3x10%,1.3x10'"and 2.0x10° mol"s™, respectively. The relevant

mechanism of the reactions has been discussed. The studies indicate that LA can quench free radicals existing in bio-

logical system effectively as a powerful antioxidant.

KEYWORDS Pulse radiolysis, Lipoic acid, Antioxidant, Reactive oxygen species
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