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Prophylactic effects of tetramethyl pyrazine on mice with 

endotoxemia and its relationship with platelet-activating factor 
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AIM ：To studythe prophylactic effects ofteWamethyl 

pyrazine(TMP)oll mice with endotoxemia and its 

relationship with platelel—activating factor (PAF)， 

METHODS：L‰ of lipopolysaccharides(LPS，15 

mg’ )w豳injected into mice(iv)pretreated with 

TMP(ip) 111e survival m  and the level of senlII1 

PAFwereobserved rnle inducedby LPS／n vivo 

and in vitro， and the activities of PLA2 and acetyl· 

CoA： lyso-PAF acetyltransferase were determined． 

觚 SULIS：TMP(10，3O，9omg·妇。。)obviously 

lowered the mortality of mice and als0 dose-dependently 

decreased the level of serum PAF 【(25，5±1．7)． 

【13 4±3 2)，(9．6±2，1) g·L一 ， vs control 

(29，3-i-2，̈  g’L-。，P<0．01 J． (0，05， 

0 5．5，50~rnol·L )dose．dependeafly decreasedthe 

release ofPAF【(12．7-i-1．6)，t8．9-i-1，2)，(6，9-i- 

O 8)，t5 5±l 0)gg·L 坩 control(11，9±1．8) 

g‘L一，P<0．01 J from PMO cultured withu)s(5 

mg‘L )，reduced the P activity (14q．9±2．8)， 

(1I7 5±2．0)，(89 6±2．0)，(75．0-i-2．8)U ps 

contro1(170．8±3．9)U，P<0．01 f and acetyl—CoA： 

Iyso·队 F acetyltransfemse activity【PAF(9．5 4-0．7)， 

(5．2±0．7)，(2．9±0 3)，(2．5-i-0．3),ug·g 

(protein)’min vs control(11 0 4-0．7) g 

(protein)·min～， P < 0．O1 l of PMO Iysate 

C0NcI SION： 仰 protected the 商ce with 

endotoxemi a from the death by decreasing the 

biosynthesis of PAl： through the inhibition of the 
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Platelet-activating factor 【PAF) is a potent 

phospholipid inflammatory mediator which involves and 

plays an important pathophysiologic role in multiple 

organ failure (MOF) or death cAtused by 

endotoxemia -引． Some PAF selectiveantagonists had 

been used to treat septic shock， However their 

pr~phylactlc effects oll endutoxemia animal ale limi ted ， 

because of PAF molecular heterogeneityt3J which still 

renmins a complicamd and cme ial problem to be 

solved ，Sowetrytofind a drug which can block PAF 

synthesis and therefore abolish its pathologic role hi 

endotoxemla in order to treat sepsis Tetmmethyl 

pyrazine t n )， l皿 effective c~omponent of 

Ligusticwn chuanxiong Hurt．decreased the level of 

senlIIl PAF in asthma guinea pigL ．which suggested 

thatitmight be possibleforthe prophylactic effects Orl 

the endotoxemia， Inthis paper．the effectsofTMP彻 

endotoxemla mice and its relationship with PAF wo'g 

investigated 

Mice Kunming mice(0 50，旱50，e0 g± 
2 g)were provided byExperimentalAnimal Institute of 

Third Military Medical Univetsity (Grade Ⅱ． 

Certificate No 24301050)． 

mug and chemicals TMP(Beijhig Institute 

of Pharmaceutica1)；LPS (from E cot Ol11：17,4． 

Sigma)；PAF(Sigma)；lyso—PAF(Sigma)；RPMI一 

1640 medium (Gibco)； acetyl—CoA (BOM， 

Germany)；bovine semm albumin (BSA．B嘶ing 

Biochemical Product Factory)． 

Endotox~rda LPS 15 nag· was ected 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


IsSN t垃53 97,56 Acta Phznnacol Sin 

E-mail aps@s V ． nc∞ aI 

中国药理学报 1999 Jtm；∞ (6) 

Phn Fax 86_2l—6474—2629 

by tail vein e sure'iral rate of mice was observed 

for 25 h 

Bioassav of senlm PAF Mice were prekneated 

(ip)with TMP，and 30 min later LPS was injected by 

tail vein． Samples of blood were collected at 5 min． 

PAFwasmeasured ． 

Mice PM_a ~ lafion The mice were 

decapitated RPMI-1640 medium (8 InL) with 

HEPES (25 nⅥnol·L )were iniected into the 

periteneal cavity．the abdomen was massaged several 

times and the fluid w瓠 aspirated． e cells were 

collected by centrifugation(5加 g．4℃，5 min)， 

washed twice with the R聊Ⅲ．1640．and thell the ceⅡs 

v suspended in liPNil一1640 medium ． e 

peritoneal macrophages(PMO)iI1 the collected cells 

(Wright’s s n)were>90％ ． 

1li~lssay of PAFL叫． 

Assay for P瑚 lysate HA2 e cultivated 

PMO e,ells were scraped from the surface of the we11 

and immediately homogenized using a sonicator(needle 

probe for 3 pulses of 25 W  for 15 s) Activity of 

PL w瓠 measuredt ． 

A鼬 y for aeetyl·CoA：lyso-PAF acetyl- 

血ansfe activity The聊 we cul~-ed witIl 

TMP． The cells were homogenized． PMO homo- 

genate 100I山 (5O g protein)w雒addedto 400 L 0f 

peaction mixture (containing HⅡ S 4．2 mmol·L-。． 

pH 7 4：NaCl 137 mlllO1．L一 ；KCl 2．6 mmol·L一 ； 

CaCI2 1．3 mmol’L～ ；MgCl2 l rrm~ol。L ；BSA 

O．25 g； acetyl-CoA 40 rmnol’L～ ； lyso-PAF 150 

~tmol·L )and incubated at 37℃ for 15 m-n． e 

reaction was stopped by the a&tition of iced acetic acid 

50 1"i3111ol·L 0 5 InL in methano1． e PAF was 

extracted and bioassayedforthe activity、 ． 

RESUI，TS 

E￡￡ect of TT on survival rate 0f 

endotoxem~ia Ⅱdce The StlrVival rate of mice 

prekneated withTMP wasmuch higher廿Ian血at ofmice 

unpretreatedwithTMP(Tab 1) 

Efleet of田ⅧP on$~rulll PAIF 0f mice wi也 

eIld0toxett血 T̂ 10，3O，9o mg·kg～ dose- 

dependently decreased the 1evel of serlll~PAF【Tab 2)． 

E旰ect 0f 1 吧 on release of PAF fr0rn 

PMtt．and activities of and aeetyl·C0A： 

l、rso·PAFaeetyltra~ rase ofPM啷 TMP0．05一 

Tab 1． Effect of tetram~ethyl p ne (TMP)oll 

s~vival rate 0fmice af 日 ivI[,PS15mg-kg 

n=8mice． <0．05 c~-m'o1． 

Tab 2． Effect 0f T哪 ∞ senmI olatelet- Ⅷ 血 lg 

fact (PAF】ofmice~ffteriv【鹏 15 rag·kg～． 

n=8mice． ±s． <0．01 嗍 卿 ． 

Drags／rag。kg一 pAF／ug’L 

LPS 

LPS+ l{] 

I +TMP 30 

LJ】s+1 90 

29．3±2 l 

25 5±l了c 

13．4±3 2 

9．6±2 1 

5O “mol·L～ dose—dependently inhibited the PAF 

release from PM induced by LPS and also decreased 

the activities of PLA2 and acetyl—CoA：lyso-PAF 

acetyltransferasein PMOlysate(Tab 3)． 

Tab 3． E蜘 0f T 蚰 release of PAF IP1N~ 

and ac r d船 of IP1N~ IPI~2． ace~l·C0A： 】yso-PAF 

ac呻d乜蛐娟啪Ise induced br【鹏 5 mg’L ． n=8 

mi0e． ±s． ‘0．01 I[,PS gr0up． 

DrIlB 

umol·L ． 

， 
rag． g 

旭 ．L ( 
n)Ⅷ n一 

(： ：quimq曲1e as a positive control 

PAF is known to have a potentM ly ~uimental 

impact oil endothelial ceils leading to increase vascular 

permeability and to promote the ceils to release Ⅱ 一1． 
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TNF．LT，oxygen free radicals，protease，thrombin， 

m  etc P regulates the adhesion molecules to 

express in 1eukocyte and endothefiat cells resulting in 

cell chemotaxis and tissue damaged PAF decreases 

the blood pressure iu the shock animal by inhibition of 

the myocardium resulting from inhibition of exchange of 

Na ．Ca2 ． PAF also activates the JA，which is all 

ellzyme of PAF synthesis through iIts combination with 

GTP Wotein． These products call activa~ 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 

nle SWLg3D．ires of PAF molecule are heterogeneity 

including alkyl-PAF，acyl—PAF，and alkenyl-PAF，and 

in whichthe PAFmolecules differiuthelengths ofthe 

carbon chains and have polar head groups other than 

choline． 1heseindicarethatthe sh-uctutr~s of are 

verv com01icated． In addition PAF receptors exist in 

multiple subtypes． So，the pathophysiological efl~ ts 

of PAF ale variety． It had been dcrnonsU-ar．ed that a 

selective PAF antagonist only affected some actions of 

PAF but not山e othe~． Wefound a drug which 

inhibitedtherelease of队 Ffrom PM_0 andloweredthe 

level of serulTl PAF ofmice． Therefore．the drug carl 

minimize the pathophysiological actions of PAF．and 

pmtectthemicefrom death． 

The synthesis of PAF have 2 pathways： 

remodeling pathway and alternative pathway． It has 

been commonly accepted that was synthesized on 

remodeling pathwayinsepsis． PIA2 and acetyl—CoA： 

]yso PAF acetyItransfemse we 2 key enzymes in this 

pathway PL activation occurred after inflammatory 

cei1 stimulation and resulted in the hydrolysis of 

membrane phosphol~ids to generate a variety of 2一 
lysophospholipids which may then Sel've as the 

immediate precursors of PAF． 1tle a~etylmion offree 

hydroxyl at the sn一2 position by PA}acetyitransferasc 

and acetyl—CoA produced  Various molecular species of 

PAF． In Olaf StUdies，wefoundthat TN inhibited the 

activities of HA9 and acetyl CoA： 1yso-PAF 

acetyltransferase and resulted in decreasing the release 

of PAF from PM0 stimulated with LPS obviously． 

Ligusticum chuanxiong，a natural drug used in our 

country for many years has been used as removing 

blood stasistopromote cireulation”． In reoent years， 

the effective constituent of Ligus~cum chuanxiong， 

TMP，was investigated in experimental animals and in 

clinic tfial for tiffs purp0∞ ． It had been proved that 

TMP had notable protective efl~ ts oil po stisehemi a 

repeffusion myocardium of rabbit heart and against 

pulmonary edema induced by adrenalin in rat，cerebral 

vasculardis~lse．and circulating shockinduced by U)S 

etc． The mechanisms were found that the r兀vⅡ)had 

mati-fipid peroxdatJve reaction and scavenged oxygen 

free radicals ： promoted the PGI2 syn thesis and 

minimizedtherelease ofTXA2l ：inhibited therelease 

of ET．1 from tissue． and th即 ~ enuated the 

constdction of coronary arteries TMP uot only 

blocked the entry of extracellular calcium throu 

calcium channels but also inhibited the release of 

intraeclinlar stored calcinnl in the vascular smooth 

I[1nscle cellsL。z TMp at low concenWation stimulated 

the pulmonary ari es to produce NO ，resulting in 

dihtation of the blood vesst：Is and pulmonary 

mi crovasculature． r兀vⅡ)in bited  the endotheliat cells 

of cerebral vascular to express the IcAh l induced by 

TNF and U vivoL̈J that would minimize the 

adhesion of leukocytes． TMP 1owered the TN and 

NO levelin LPS-induced circulating shock ratst ． In 

addition，TMP has been knownto haveanti—aggregation 

0f blood platelet due to inhibition of releasing 

intraecllular stored calcium and enhancement of 

inti'acelluLar cAⅣ by inhibiting cAⅣ DhosDhodie— 

sterase，attenuatingthe synthesis and activity ofTXA2， 

inhibiting the release of serotonin， and reducing 

glycoprotein Ⅱb／Ⅲ a on the surface of activated 

platelet In our studies． r兀vⅡ) also inhibited the 

activities of PLA and aectyi—CoA lyso-PAF 

aectyltransferase，resulting in lowering the synthesis of 

PAF． These effects play an important part of the 

mechanism of protecting effect against endotoxemia 

shock． In conclusion．TM protected the mice with 

endotoxemiainduced by iv LPS from the death． TMP 

decreased the biosynthesis of PAF through inhibition of 

the activities of PLA2 and acetyl—CoA acetyItransfevase 

ontheremodeling pathway of PAF 
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茎 的保护作用F-,~／-! 一 及其与血小板活化因子的关系 
一  

． 

蹙 ， 
(第三军医大学药理教研室，重庆400038．中IN) 

关键词 些堕蛰 尘堑适些旦王 内毒素血症 
磷脂酶 A类；乙酰辅酶A C．乙酰基转移酶；腹腔 

巨噬细胞；脂多糖 

目的：研究四甲基毗嗪(aMP)对内毒素血症小鼠 

的保护作用及其与血小板活化因子(PAF)的关系． 

方法：给 'IMP处理的小鼠iv LPS，观察其存活率 

及血清PAF水平．体外用LPS刺激小鼠PM ，测 

定PAl=及 PLA2和乙酰辅酶 A乙酰基转移酶的活 

性．结果：TMP明显提高小鼠存活率和降低血清 

PAl=水平．体外，TMP(0．05—50 tmaol·L )剂量 

依赖性减少PMO释放 PAF[(12．7±l 6)，(8．9± 

1．2)，(6．9±0 8)，(5．5±1．0) g‘L一 ，P( 

0．0l：，降低 P 活性[(149．9±2．8)，(117．5± 

2 0)，(89．6±2．o)，(75．0±2．8)u，P<0．01]和 

乙酰辅酶A乙酰基转移酶活性 PAF(9．5±0．7)， 

(5．2±0．7)，(2．9±0．3)，L2．5±0 3)p．g‘g一 

(pmtem)，rain～，P<0．01]． 结论：TIvlP对内毒 

血症小鼠有保护作用，其机制是通过抑制 PL 和 

乙酰辅酶A乙酰基转移酶的活性而抑制 PAl=的合 

成 ． 
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