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ABSTRACT

AIM: To study the prophylactic effects of tetramethyl
pyrazine ( TMP) on mice with endotoxemia and ijts
relationship with platelet-activating factor { PAF ),
METHODS 1Dy, of lipopolysaccharides ( LPS, 15
mg-kg ') was injected into mice {iv) pretreated with
TMP (ip). The survival tate and the level of semum
PAF were observed. 'The PAF induced by LPS i v
and in vifro. and the activities of PLA, and acetyl-
CoA; lyso-PAF acetylimansferase were determined,
RESULTS; TMP {10. 30, 90 mg-kg™') obviocusly
lowered the mortality of mice and also dose-dependently
decrcased the level of serum PAF [(25.5 + 1.7),
(13.4 £3.2), (9.6 +2.1) pg- L', vs control
(290.3£2,1) pg-L™", P<0.01]. TMP (0.05,
0.5, 5, 50 pmol-L") dose-dependenily decreased the
release of PAF [{12.7+1.6), {8.9+1.2), (6.9+
0.8}, (5.5%1.0% pg~L~" vs control (11.9 + 1.8)
prg'L™'. P<0.01] from PMO culwed with LPS {5
mg-L~"}, reduced the PLA, activity [ (149.9£2.8),
(117.5 £2.0), (89.6+2.0). (75.0+2.8) U s
control {170.8+3,9) U, P <0.01] and acetyl-CoA;
lyso-PAF acetyltransferase activity [ PAF (9.5£0.7),
(5.2+0.7). (2.9£0.3), (2.520.3) pg-g™!
{protein) - min~' vs control {11.0 = 0.7) pg-g™"
(protein } - min~', P < 0.01] of PM@ Iysate.
CONCLUSION: TMP protected the mice with
epdotoxertia  from the death by decreasing the
biosynthesis of PAF through the inhibition of the
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activities of PLA, and acetyl-CoA; lyso-PAF acetyl-
transferase .

INTRODUCTION

Platelet-activating factor ( PAF) is a potent
phospholipid inflammatory mediator which involves and
plays an important pathophysiologic role in multiple
organ failore {( MOF } or death caused by
endotoxemiza 1'% . Some PAF selective antagonists had
been used to treat septic shock. However their
prophylactic effects on endotoxemia animal are limited.,
because of PAF molecular heterogeneity'™ which still
remains a complicated and crucial problem 1o be
solved. So we try to find a drug which can block PAF
synthesis and therefore abolish jis pathelogic role in
endotoxemia in order to treat sepsis. Tetramethyl
pyrazine ( TMP ). an effective compenent of
Ligusticum chuanxiong Hort, decreased the level of
serum PAF in asthma guinea pig'* . which suggested
that it might be possible for the prophyiactic effects on
the endotoxernia. In this paper, the effects of TMF on
endotoxemia wice and its relationship with PAF were

investigated .

MATERIALS AND METHODS

Mice Kuonming mice {§ 50, ¥ 50, 20 g+ s
2 g) were provided by Experimental Animal Institute of
Third Military Medical University ( Grade [T .
Certificate No 24301050} .

Drug and chemicals TMP { Beijing Institute
of Pharmaceutical }; LPS (from E cefi 0111 : B4,
Sigma); PAF (Sigma): lyso-PAF ( Sigma); RPMI-
1640 medium { Gibco )5 acetyl-CoA  ( BOM,
Germany ); bovine serum albumin { BSA., Beijing
Biochemical Product Factory) .

Endotoxemia LPS 15 mg-kg~' was injected
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by tail wvein.
for 25 h.

Bioassay of serum PAF Mice were pretreated
{ip} with TMP, and 30 min later LPS was injected by
tail vein, Samples of blood were collected at 5 min.
PAF was measured-> .

Mice PM@ isolation The mice were
decapitated.  RPMI-1640 medium (8 mL ) with
HEPES (25 mmol - L™') were injected into the
peritoneal cavity, the abdomen was massaged several
times and the fluid was aspirated. The cells were
collected by centrifugation (500 x g. 4 T, 5 minJ,
washed twice with the RPMI-1640, and then the cells
were suspended in RPMI-1640 medium.  The
peritoneal macrophages ( PM@) in the collected cells
{Wright's stain} were >0 % .

RBioassay of PAF(S),

Assay for PM# lysate PLA; The cultivated
PM@ cells were scraped from the surface of the well
and immediately homogenized using a sonicator { needle
probe for 3 pulses of 23 W for 15 5).  Activity of
PLA, was measared" .

Assay for acetyl-CoA: lyso-PAF acetyl-
transferase activity The PMO were cultured with
TMP. The cells were homogenized. PM@ homo-
genate 100 pL (50 pg protein) was added to 400 L. of
reaction mixture { containing HEPES 4.2 mmol - L™},
pH 7.4; NaCl 137 mmol+L™'; KCI 2.6 mmol-L™';
CaClo 1.3 mmol - L™'; MgCl, 1 mmol - L™'; BSA
0.25 g; acetyl-CoA 40 mmol - L™'; lyso-PAF 150
pmolL™"} and incubated at 37 C for 15 min. The
reaction was stopped by the addition of iced acetic acid
50 mmol-L~" 0.5 mL in methanol. The PAF was
extracted and hioassayed for the activity* .

The sorvival tate of mice was observed

RESULTS

Effect of TMP on survival rate of
endotoxemia mice  The survival rate of mice
pretreated with TMP was much highet than that of mice
unpretreated with TMP (Tab 1) .

Effect of TMP on serum PAF of mice with
endotoxemia TMP 10. 30, % mg - kg~' dose-
dependently decreased the level of serum PAF {Tab 2).

Effect of TMP on release of PAF from
PM@, and activities of PLA, and acetyl-CoA:
lyso-PAF acetyltransferase of PM@ TMP 0.05 -

Tab 1. Effect of tetramethyl pyrazine (TMP] on
survival rate of mice after iv LPS 15 mg-kg™!.

n=8 mice. "P<0.05 vs control.
TMP/ Mumber of survived mice
mgekg' 5h Wh 13k 20h  25h
0 7 4 3 1 i
10 3 ) 1 3
30 3 ? 6 Bh 50
90 8 8 ab 7 Fid
Tab 2. Effect of TMP on serum platelet-activating

factor (PAF) of mice after iv LPS 15 mg-kg™ .

n=8 mice. ®xs. P<0.01 vs LPS group.
Drugs/mg kg~ PAF/pg-L™}
LPS 0.3x2.1
LPS + TMP 10 25.5+1.7
LPS + TMP 30 13.4£3.2¢
LPS + TMP 90 9.6+2.1°

50 umol + L' dose-dependenily inhibited the PAF
release from PM@ induced by LPS and also decreased
the activities of PLA;, and acetyl-CoA: lyso-PAF
acetyltransferase in PM@ lysate (Tab 3).

Tab 3. Effects of TMP on release of PAF from PM@
and activities of PM@ PLA,, acetyl-CoA: lyso-PAF

acetyltransferase induced by LIPS 5 mg' L', a2 =8
mice. X¥+s. “P<0.01 vs LPS group.
Drugs/ PAF/  PLAy/ “‘Etﬂ“mm_af ©
. -1 . PAF pg'g
Lemol-L re'L U . . P
| protein) *min
LPS 11.9+£1.8 170.8+£3.9 11.0£0.7
LPS+TMPO.5 127210 1499+2. 8 95+0.7
LS+ TMP 0.5 8.9£1.2° 117.5£2. 52+0.7
LPS+ TMP 5.0 6.9+0.8 89.06£2.0° 29£0.¥F
LPS + TMP 50.0 5.5+£1.0° 73.0x2.8 25£0.3
LPS + Qui 100.0 T.020.7 68777 -

Qui; quinaquine as a positive control .

DISCUSSION

PAF is known to have a potentially detrimental
impact on endothelial cells leading to increase vascular
permeahility and 1o promote the cells to release IL-1,
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TNF. LT, oxygen free mdicals, protease, thrombin,
ATP etc. PAF regulates the adhesion molecules o
express in lewkocyte and endothelial cells resulting in
cell chemotaxis and tissue damaged. PAF decreases
the blood pressure in the shock animal by inhibition of
the myocardium resulting from inhibition of exchange of
Na*-Ca"*. PAF also activates the PLA, which is an
enzyme of PAF synthesis through its combination with
GTP protein.  These products can activate the cells to
produce more PAF.  As a result an adverse feedback
action was established. This adverse action played an
important part of septic shock.

The structures of PAF molecule are heterogeneity
including alkyl-PAF, acyl-PAF, and alkenyl-PAF, and
in which the PAF molecules differ in the lengths of the
carbon. chains and have polar head groups other than
choline. These indicate that the structures of PAF are
very complicated. In addition PAF receptors exist in
multiple subtypes. So. the pathophysiological effects
of PAF are variety. [t had been demonsteated that a
selective PAF antagonist only affected some actions of
PAF but not the others. We found a drug TMP which
inhibited the release of PAF from PMO and lowered the
level of serum PAF of mice. Therefore, the drug can
minimize the pathophysiological actions of PAF. and
protect the mice from death.

The synthesis of PAF have 2 pathways:
remodeling pathway and aliernative pathway. It has
been commonly accepted that PAF was synthesized on
remodeling pathway in sepsis. PLA, and acetyl-CoA ;
lyso-PAF acefyltransferase were 2 key enzymes in this
pathway. PLA, activation occurred afier inflammatory
cell stimulation and resulted in the hydrolysis of
membrane phospholipids to generate a varety of 2-
lysophospholipids  which mey then serve as the
immediate precursors of PAF, The acetylation of free
hydroxyl at the sn-2 position by PAF acetyltransferase
and acetyl-CoA produced various molecular species of
PAF. In our studies, we found that TMP inhibited the
activiies of PLA; and acetyl CoA: lyso-PAF
acetyltransferase and resulied in decreasing the release
of PAF from PM@ stimulated with LPS obviously.

Ligusticun chuanxiong , a natsral drug used in our
country for many years has been used as " removing
blood stasis to promote circnlation” . In recent years.,
the effective comstituent of Ligusticum chuanxiong,
TMP, was investigated in experimental animals and in

clinic trial for this purpose. Tt had been proved that
TMP had notable protective effects on postischemia
reperfusion myocardium of rabbit heart and against
pulmonary edema induced by adrenalin in rat. cerebral
vascular disease, and circulating shock induced by LPS
et¢. The mechanisms were found that the TMP had
anti-lipid peroxdative reaction and scavenged oxygen
free radicals™; promoted the PGl, synthesis and
minimized the release of TXA;"™"; inhibited the release
of ET-1 from tissue, and then atienwated the
constriction of coronary arteries ', TMP not only
blocked the entry of extracellular calcium through
calcium channels but also inhibited the release of
intracellular stored calcium in the vascular smooth
muscle cells™™ . TMP at low concentration stimulated
the pulmonary arteries to produce NO'™*!, resulting in
dilatation of the blood vessels and pulmonary
microvasculature. TMP inhibited the endothelial cells
of cerebral vascular to express the ICAM-1 induced by
TNF, and LPS in vive'™ that would minimize the
adhesion of leukocytes. TMP lowered the TNF, and
NO level in LPS-induced circulating shock rats' ™). In
addition, TMP has been known to have anti-aggregation
of blood platelet due to inhibition of releasing
imtracellular stored calcium and enhancement of
intracellular cAMP by inhibiting ¢cAMP phosphodie-
sterase, atienuating the synihesis and activity of TXA,,
inhibiting the release of serotonin, and reducing
glycoprotein II b/ll a2 on the surface of activated
platelet. In our studies, TMP also inhibited the
activities of PLA, acetyl-CoA  lyso-PAF
acetyltransferase, resulting in lowering the synthesis of
PAF. ‘These effects play an important part of the
mechanism of protecting effect against endotoxemia
shock. In conclusion, TMP protected the mice with
endotoxemia induced by iv LPS from the death. TMP
decreased the biosynthesis of PAF through inhibition of
the activitics of PLA; and acetyl-CoA acetyltransferase
on the remodeling pathway of PAF,

and
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