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Scavenging effects of tetramethylpyrazine on active oxygen free radicals
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ABSTRACT The scavenging effects of tet-
ramethylpyrazine (ligustrazine, Lig) isolated
from Ligusticum wallickii Franch on active
oxygen free radicals were studied using spin
trapping technic and chemiluminescence meth-
ods. The scavenging rate of superoxide anion
{Q;) by Lig (25 mg-ml ') was 100 ¥ in xan-
thine/xanthine oxidase (Xan/XO ) svstem.
and that of hydroxyl radical (QH™) was 44 )4
in Fenton’ reaction. The scavenging rate of
lipid peroxyl radical (LOOQ") by Lig (25 mg
+ml ') was 80% in peroxidizing microsome
system. It is possible that Lig scavenged O;
by catalyzing its spontaneous dismutation.
The results showed that Lig had strong effects
of scavenging cyotoxit oxygen free radicals
{(Q;, LOO ., OH ).
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Active oxygen free radicals generated in
cells and tissues are important mediators in
various pathophy¥siological processegt?,
Cerebral ischemia and reperfusion would pro-
duce free radicals which caused lipid peroxida-
tion that further caused the cerebral inury .
Tetramethylpyrazine {ligustrazine. Lig ), an
alkaloid extracted from Ligustwam wallichis
Franch . could effectively scavenge oxygen free
radicals produced by postischemic reperfusion
and protect the cerebral injury better than

superoxide dismutase {our unpublished data).
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In this paper. using xanthine/xanthine
oxidase {Xan/XO0) system to generate super-
oxide anion (Q;), Fentons reaction to gener-
ate hydroxyl radical (OH' ), and peroxidizing
microsome System to generate lipid peroxyl
radical (LOQ "), the scavenging effects of Lig
were further studied by electron spin trapping
technic and chemiluminescence (CL) method.

MATERIALS AND METHODS

Reagents Lig (50 mg) was dissolved in 2 ml of
water as an ampule (Guang Dong Li Min Pharmacenti-
cal Factory ). 5, 5-Dimethyl-1-pyrroline-1-oxide
(DMPQ >, o (4-pyridyl-1-oxide J-N -tert-butvlnitrons
{(4-POBN ). Xan and X0 were purchased from Sigma
Lumingl {5-amino-2, 3-dihvdro-1. 4-
phthalazinedione; Aldrich} was prepared as 1 mmeol
» L ' stock solution in Me:SO and diluted with

Chemical Co.

-phosphate buffer 50 mmol+L ™ '(pH 7. 4) befors use.

Other chemical reagents were of AR grade.
Instrument Electron spin resonance "(ESR )
spectra were recorded in flat cells at 25 C with 2 Vari-
an E-109 spectrometer operating at X-band with 100-
kHz modulation fraquency. CL was measured with an
LK B-1250 luminometer.
Measurement of O; generation™ The Xan/XO
0; generating reactiom were measursd by using ESR
spin trapping technic. With or without Lig: Xan
0.32 mmol+L 'y DETAPAC 0. 16 mmol-L ', DMPO
80 mmol-L "’ and X0 100 U+<L™', were mixed. ESR
spectrum of DM PO-0O0H were detected.
Measurement of OH’ generation™ The Fanton’s
reaction was measured by ESR spin trapping technic.
1 % H,0., ferrous ammonium sulfate 100 pmol+L ',
DMPO .1 mol - L ' with and without Lig were
mixed. ESR spectrum of DMPO-OH were detected.
Measurement of LOO" generation™ The lipid

peroxy! radical adduct (4-POBN-OOLY gener-
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ated by Fet*-induced rat liver microsome
reaction was measured by trapping technic.
The rat liver microsomes were prepared by
using the method of Saprin et af'”. The mi-
crosome mixtures mixed with and without Lig
were incubated at 37 C for 60 h. In addition
to mixture, DETAPAC 1.2 mmol L™, fer-
rous ammonium sulfate 20 mmol<L" ', and 4-
POBN 0.4 mmol-L ' were added In propot-
tions of 5:172:3. The mixtures were incu-
bated at 37 T for 30 min and then detected
with ESR.

Measurement of CL product™ Using a
Iuminéxl—dependent CL method, CL emission
was measured in Xan/X0 O;-generating reac-
tion and Fenton’s reaction. In the two reac-

tion, only luminol- was substituted for
DMPFPO.
Statistical

expressed as ¥ +sand analyzed with ¢ test.

analysis Values were

RESULTS

Lig effect on O] The spectrum of
DMPO-OOH showed ESR signal intensity by
calculating h values {mm) {(Fig 1A ). In the
presence of Lig,
was scavenged
(Tab 1)

Lig effect on OH- The spectrum of
DMPO-OH showed ESR signal intensity by

spin-trapped O; adduct
concenttation-dependently

-

Fig 1.

in the
presence of Lig (25 mg. ml '), spin-trapped
OH " adduct was scavenged (Tab 1),

calculating h values (mm?} (Fig 1BJ.

Tab 1. Scavenging effects of Lig on oxygen {ree radl-
cals. n=23 experiments, 18, *P< 0. 05, ‘P<0.01
s coltrol.

Cancen- Scavenging percentages/ %
tracion/ . . .
- O O LOO
mg *m]
Control [H] 0 1] V]
Lig E.D 1317 — 59+ 147
12.5 76+ 6° 16+ 7 651+ 9°
25.0 1000 4445 B0+ 5°

Lig effect on LOO" The spectrum of 4-
POBN-OOL showed ESR signal intensity by
calculating ¢(h, + h;)/2 values {mm) (Fig
1CY. 4-POBN-QOL was scavenged concen-
tration-dependently in the presence of Lig
(Tab 1).

Lig influence on CL produce The result
showed that CL was inhibited in the presence

of Lig {25 mg+*ml 'Y (Tab 2J.
DISCUSSION

Experiments showed that Lig had effects
on the spin trapping of O; and OH™ by DMPO
using two system which is water soluble.

Meanwhile, the CL intensity was wonly

hy ]
h

ESR spectra of (A) DMPO-OOH . (B) DMPO-OH. and (C) 4-POBN-OOL. Microwave power 15 mW.

Scan range 20 mT. Time constant 128 ms. Modulatlon amplitude(A & B) 0. L and (C) 0. 2 mT.

Scan speed (A & B) 5 and (C) 2,5 mT *min .
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Tab 2- Inhilbltlon effects of Lig on CL produce.
n=3 experiments . ¥+s. “P< 0. 01 vs control.

Concentration/ Xan/X0O  Fenton’s reaction
mg ol ? system system
Control 0 0 0
Lig 25 b2+t 7° 34+

inhibited about 52 27, but the ESR sighal in-
tensity was inhibited at 100 ¢ in the Xan/XO
O; generating reaction. ©j can slowly under-
go spontaneous dismutation at physiologic pH
to generate H;0, and ©,"”. This study sug-
gested that Lig could scavenge O; by catalyz-
ing its spontaneous dismutation which produce
a lot of HyO0,. It also showed that 4-POBN-
OOL could be inhibited by Lig in a system
which was lipid soluble. The scavenging ef-
fects of Lig were stronger on Q; and LOO-
than OH".
tates, the oxygen-free-radical-scavenging ac-

tivity of Lig could be arranged in the following

According to their scavenging
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order ; 0;> LOO'>> OH". The structure of A ME HaTFERELEEAREZRZ LR

Lig showed it has two nitrogen with a pair of
electton isolated, which has reactivity. We
speculate that the nitrogen of Lig can be
oxidazed by active oxygen free radicals.
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