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Scavenging effects of tetram ethylpyrazine on active oxygen free radicals 
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ABSTRACT T he scavenging effects of tet— 

ramethylpyrazine (1isustrazine，Lig)isolated 

from Lig“s~icum 口￡ lĉ ii Franch on aftive 

oxygen free radicals were studied using spin 

trapping technic and chem ilum inescence meth— 

ods The scavenging rate of superoxide anion 

(og)by Lis (25 mg·mr )was 1OO in xan— 

thjne／xanthine oxidase (Xan／XO ) system ， 

and that of hydroxyl radical(oH )was 44 

in Fenton's reaction． The scavenging rate of 

lipid peroxyl radical(LO0 ：)by LIS (25 mg 

·mr ‘) was 80 in peroxidizing microsome 

system ． It is possible that Lig scavenged o 

by catalyzing its sDontaneous dism utation． 

The results showed that Lig had strong effects 

of sca venging cyotoxic oxygen free radica ls 

(o ，LO0 ，oH )． 

KEY W oRDS pyrazin es； ligustrazine；
．  

electron spin resonance； chemiluminesce nce； 

antioxidants t freE：radicals 

Active oxygen free radicals generated in 

cells and tissues are im portant m ediators in 

various pathophysioingieal processes ． 

Cerebral ischem ia and reperfusion would pro— 

duco free radica ls w hich ca used lipid peroxida— 

tion that further caused the cerebral injury ． 

Tetramethylpyrazine (1 ustrazine，LIS )．an 

alkaloid extraeted from fd" c“m ∞口“B ¨ 

Franch，could effectively scavenge oxygen free 

radicals produced by postischem ic reperfusion 

and protect the cerebral injury better than 

superoxide dismRtase (our unpublisbed data)． 
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In this paper． usin g xanthine／xanthine 

oxidase (Xan／XO)system to generate super- 

oxide anion (o；)，Fenton~ reaction to gener— 

ate hydroxyl radical(OH 。)·and peroxidizing 

m icrosom e system to generate lipid peroxyl 

radical(LO0 )．the scavenging effects of LIS 

were ftlrther studied by electron spin trapping 

technic and chemilum lnesce nee (CL)m ethod． 

M ATERIALS AND M ETH 0DS 

Reagents Lig (50ms)was dissolvedin 2ml of 

water as an ampule(Guang Dons Li M in Pharraac~utl- 

cal Factory )． 5， 5-Dimethyl-l-pyrroHne-i—oxide 

(DM PO )， ~L-(4-pyridyl一1一oxide)一N—tert—butylnitrone 

(4-POBN )，Xan and XO were pu rehased from sigma 

Cheroical Co． Luminel(5一allnino一2，S-di~Iydfo⋯1 4 

phthalazinedione；Aldrich) was prepared as 1 mine1 

·L ‘ stock solution in M e O and dnuted with 

phosphate buffer 5O mmol·L。。(pH 7．4)betore use． 

Other chem ical reagents were of AR grade- 

[nstrum ent Electron spin sonance (ESR ) 

spectra were recorded in fiat cells at 25 ℃ with a Vari— 

an E一109 spectrometer operating at X—ban d with 100- 

kH z m odulation frequency． CL was m easured with arl 

LKB一1250 lurein om eter． 

Measurement of oi generation。 The Xan／XO 

0 {generatiu~ reactinn ete i"~ asLlred by using ESR 

spin trapping technic． W ith or without LjB， Xan 

O．32 mine1·L 。．DETAPAC 0．16 mmol·L’‘．DM PO 

80 mmol·L‘ and XO 1OO U·L～ ．were mixed． ESR 

spectrum of DM p0—o oH were detected． 

M easurement of OH generationa The Fenton~ 

reaction was measured by ESR spin trapping techn~． 

1 H 2O2，ferrous amm onium sulfate 100 ~zmol·L ， 

DM PO 0．1 m e1·L。。w ith and without Lig wcre 

mixed． ESR spectrum af DM PO一0H were detected． 

Measurement of Leo：generation0 The lipid 

peroxyl radical adduct(4-POBN-OOL)gener— 
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ated by Fe 一induced rat Jiver m icrosom e 

reaction was m easured by trapping technic． 

T he rat liver m icrosom es were prepared by 

using the method of Saprin “ 口 ． T he mj— 

Crosom e m ixtures m ixed w ith and w ithout Lig 

were incubated at 37 ℃ for 60 h． In addition 

to tnixturc，DETAPAC 1．2 m mol·L～ ． for 

rous am monium sulfate 20 m m ol·L一 ，and 4一 

POBN 0．4 mm ol·L～ were added in propor— 

tions of 5：1，2：3． The m ixtures w ere incu— 

bated at 37 C for 30 min and then detected 

with ESR． 

M easurem ent 0f CL product U sing a 

[um inol—dependent CL m ethod， CL emisSiOn 

was measured in xan／xo of—generating reac 

tion and Fenton reaction． In the tw o rca c— 

tion， only lumtnol was substituted for 

DM Po ． 

Slatistica] analysis Values were 

expressed as i_士 s and analyzed with test． 

RESULTS 

L effect on Of The spectrum of 

DM PO —ooH showed ESR signal intensity by 

calculating h values (ram ) (Fig 1A)． In the 

presence of Lig， spin—trapped O f adduct 

w as scavenged concentration—dependently 

(Tab 1)． 

LIg effect on O H ’ The spectrum of 

DM PO —OH showed ESR signal intensity by 

calculating h values (mm ) (Fig IB)． In the 

presence of Lig (25 m g-ml )，spin—trapped 

OH adduct was scavenged (T ab 1)． 

Xab t- sca竹“； g et|ects Ltg锄 o'孵 en tree rad|- 

cals． n一 3 experiments， 土 s， 。P< O．05，‘P< O．Ol 

髑 contro1． 

Concen— 

tration／ 

mg‘m 

Scavenging percentages／~／~ 

o i OH LOO 

Lig effect on LOO T he spectrum of 4- 

POBN—OOL showed ESR signal intensity by 

calculating (hl+ hz)／2 values(mm) (Fis 

1C) 4-POBN—OOL wRs scavenged Concert— 

tratlon—dependently in the presence of Lig 

(Tab 1)． 

Lig influenec  on CL produce The result 

showed that C L w as inhibited in the presence 

of LIg (25 mg·ml ’)(Tab 2)． 

DISCUSsIoN 

Experim ents showed that Lig had effects 

on the spin trappin g ofO i and o H by DM PO 

using two system w hich is water soluble． 

M eanwhile， the CL intensity was only 

Ftg 1· BsR spectra of(̂ )DM PO—OOH ，(B)DM PO—OH，and 【c】d-POBN-OOL． M lcxowave power 15 mW  

Sesn range gO mT- Tim e constant 128 ms- Modulation amplitude(A ＆ B)O．1 and (c)O．2 mT． 

Scan=peed (̂ ＆ B)5 and (c)z．gmT·mtn ． 
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Tab 2- Inhibition effects of Lig oH CL produce· 

n 3 experiments， 土 s- P< 0·9I惦 contro1． 

inhibited about 52 ，but the ESR signal in— 

tensity was inhibited at 100 in the Xan／XO 

Oi generating reaction． 0；can slowly under— 

jschem is jn rBcs． Stroke 1989 F 80：918— 24． 

3 Zhao BLt LiXJt HeRG ，Chen8 SJ．X1nW J- Seaven8一 

ing effect of extracts of green tea and nntural antioxidants 

on active oxygen radicals· 

Cell Biophys 1989I l‘：I75— 80． 

4 Rosen GM ·Raucgman EJ- Spin trappln8 of free radicals 

during hepatic microsomal lipid peroxidatlon· 

Pr Natl Ae鲥 Scj USA 198l I 7l±73 6— 9． 

5 Saprln AN ，Pierre LH - Spin trapping =nd its appliCation 

in the study of lipid peroxidation and free radical prnd uc— 

rion with lj r mI㈣ ㈣ ‘． 

Arch aiochcm Biophys 1977}180： B0— 92． 

6 Shult PA ． Graziano FM ． W allow lH ． ausse 1w ． 

go spontaneous dism utation at physiologic pH Comparison of superoxide generati0n and luminoI 

to generate H 20 2 and 0 2(”． This study sug— dependent chemilumin㈣ ce with e口6I㈣ phil and 

gested that Lig could scavenge 0；by catalyz- ∞ph 。 。m ön ̈ “dividu4。。· 

ing its spontaneous dism utation which produce
， 2r Ĵ Clin Med ” 。 ／0 

a lo

L

t of H 2Ov 

iIt also。h。 ed t at：一POBN-OO could be nhibited by Lig in system ，四 嚷对活性氧自由基的清滁作 ／-j L i a ⋯ ～⋯⋯ ⋯ ⋯～⋯。 
w hic wa

．

s

． 

Ip’d。。 ub · T 。。̈ “g “g f-
．

堡』 竖，余绍祖，王镇涛 (湖北医奉f妄 属第 
fe。 。 of Lig were。 。“g。 on oi and LOo。 二医院

， 湖北神经精神病研究所 ，~ 430060，中国) 
than oH ’一 According to their scavenging 

rates’ the oxygen—free—radical—sca venging ac— 

tivity of Lig could be arranged in the following 

order：o；> LO0：> oH=． The structure of 

Lig showed it has tw o nitrogen with a pair of 

electron isolated， which has reactivity． W e 

speculate that the nitrogen of Lig can be 

oxidazed by active oxygen free radicals． 
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摘要 甩电子 自旋共振技术和化学发光法研究 

了 四甲吡嗪(川芎嗪，Lig)对活性氧 自由基 的 

清除作用． Lig 25 mg·ml 对两种水溶藏体系 

产生的 o；和 OH：的 清除率分 别 为100 和 

44 一 该作用被化学发光法证实． Lig 25 mg 

·ml 对一种脂溶液体系产生的 LOO：的清 除 

达80 一 提示两性药物 L 能直接清除具细 

胞毒性作用的 自由基(oi，LOO：，OH：)． 
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