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Effect of leukotriene Bd on arachidonate metabolism and activation of 

blood eelIs and endothelial celIs 

w ANG zhao—Yue， CHEN De_．Chun, 

(Thrombosis and Hemostasis Research Unit， 

HE Yang, LI Fu-Gang, RUAN Chang_Geng 

Suzhou Medical College,Suzhou 215007,China) 

Al sTRAcT Leukotrine B (LTB4)jndnced human 

neutrophils (Neu) aggregation with thromboxane 
B2／prostaglandin E formation and lysozyme 

release, enhanced platelet aggregation and ／or 

serotonin release caused by threshold o3nce ntrations 

of ealcimyein or AD P’ and  increased Neu adherence 

to human unbilica I vein endothelial cells． Some of its 

actiom  werc inhibited by querce tin and  co bra veoom． 

Th骂e results indicate that L．T毗 13os$cs$cs 

pharmacological effccts on blood ceils as well as on 

endothelial cells， and  would be risefoI for searching 

rlcw tyDe ofanti-inflammatory drugs 

KEY W ORDS leukotrienes B： neutmphils； 

platelet aggregation； vascular endothelium 

Leukotrien~B4(LTB4)is 0ne of the majut prod— 

ucts ofarachidonic acid metabolism＼via lipoxygenase 

pathway in animal and  human Neu ． LTB4 has 

been found  to be an im portant biochemical mediator 

jn inflammatory reactions, causing chemotaxis， 

chemokinesis， and  leukocyte adhesio ’ It may also 

be involved in the process of tissue injury and 

thrombus formation~ The mechanism by which 

LTB· takes part in various pathological procussus has 

not well been known． In this study we have purified 

LTBJ from porcine Neu and observedits effects on 

arachidohie acid raetabolism and  activation of human 

leukoeytes, datele~ and  human uTnhilieal vein 

endothelial cells(HUVEC)in order to study its patho— 

logicaland pha rmacological significa nce． 

MATERIALS AND M 肿 ODS 

Calcimycin and  ADP from Sigma， dextran T500 

from Pharrnacla, arachidonic acid from F1uka So— 

dium Cr]chromate (Na251CrO4 from the Atomic 
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nca alia was a gift from the Snake Venom Institute of 

Guangxi M ed ica l College Tlle RIA kits for 

thromboxane B2 (TXB2)and 6-ketoprostagland in 

Fh (6_keto_PGFI and the ELISA kit for von 

Willebrand factor(vWF)were prepared in our labora- 

t0ry． 

Preparation of LTB4 Porcine blood was co llec- 

ted jn 2％ Na2-EDTA． platelet-rich plasma 

(PR P)was ix：moved after cemrifugation． Tl1c rc· 

maining blood w3s diluted with 2％ Fico ll—hypaque 

and ce ntrifuged． The Neu pellet was treated wi【b 

NH4Cl—_T for lysis ofthe remaining  red ceils． Tlle 

Nell were suspected in Hanlds solution without Caz~ 

and  M g at l× 10“ ce lls- L～， incubated  with 

Ca 20nlmol·L and M 10mmol·L for 5 

miJl， then jncuha ted with arachidoaid acid 600 

,
umol· L一‘ and calcimyein l0 b~nol· L_。 for 5 

min, and  termim ted  bY adding  methanol／ 

acetonitrile
．

The supernatant was collected  after 

centrifogation, dried， passed through silicic acid 

column,and then purified by revesed—pha~e(c-18) 

HPLC(LKB Co)．Quantitation was done by using nv 

absorption( ：280nm =39 50o)．Thepurityof 

LTB4 extracted  by HPLC was 95％ ． 

Pktek,t a~ tion Human blood was coUec- 

ted in 3．8％ trisodinm citrate(vol：vo1． 9 ：1)． The 

PRP wag taken after cemdfugation． Platelet 

aggregation was performed either with threshold oDn- 

centratious of jnducers(ADP，~llagen, amckidonie 

acidand  calciumy~in1orwtihacombitmtionofLTB4 

2 m'nol· L—l and each jnd uce r at its speeine thrushold 

co neentratior~ aggregation rate was measured 

according turhidimetry． 

Platelet髓r咖 n．岫 (5一H1’~crefion PRP was 

mix。d th 5 HlHT and i ubated at 37℃ for 30 

min． Five min after adding  ADP． collagen, 

arachido nic acid or calcimycin, the PRP was mixed  
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with 6％ methylaldehyde and centrifuged． The 

radioactivity of the suDerTmtant was measured in 

FJ2101G liquid scimillation counter(Efficiency 70％)． 

Neu aggregation Huan Neu aggregation was 

per~rmed as descnhed elsewhere~ The Neu were 

first preincubated in the presence or absellce of 

quercetin for 5 min prior to the addition of【 ＆ 2 

#mol· L一‘ and  Neu aggregation rate was measured 

with turbidity method． 

Neu--endotheliul cell adhefe∞e HUVEC were 

isolated from imimal linlng of umbiliraI vein and  

鲫 wn to confluenc e on 24-well culture plates 

(Costar)at 37℃ under 5％ C02 Neu were laheled 

with sodiuIll Crkhromate． The Netr-endothelia1 

cell adhesion was assayed as previously described 

LTBd was incubated  eitherwithNeufor15min, 0r 

wifh HUVEC f0r l h， before Neu~ ndothelial cell 

adhe∞I assay In the adherence inhibiting~ xperi- 

mcots, Neu or HUVEC were pretreated  wi th vellom 

ofNajâ  alra beforethe additinofLTB 

Radiolmmmm~ y for TXBr PGE， aed  

6-keto—PGFh The samples (or standard)， 

I-laheled T)口B， H)E， or 6-heto-PGFl and 

correspond ing amiho dy were mixed and i~ubated 

overnight at 4'U
．

Separation of bound  from free 

figand was performed by adding polyethylene#ycol 

4OOO． Afterceotrifuga tion, the suPCrnatam was re- 

moved, and the pellet of ‘z~I-tracerco mbined wi th 

antibody was co unted in FJ-2008髓 mma counl ． 

vWF am y(ELIsA) The plate wellswere coat- 

ed with an amj-vWF monoclonal antibody overnight 

and  washed thoroughly． sam ples and another 

anti-vW F mono c|onal antibody w ch had been 

Iinked wi th horseradish peroxydasewas added and in- 

cubated． o-phenyl diamide was added ． After 

the substrate was colored， its was determinnd  at 

492 nmO)
． 

Neu lysozyme assay The supe rm tant of Neu 

was incuM ted  wi th Micrncoccus lya~Tdeicticus 

solutior~ he amount of lysozyme m s determined 

aceordingtoturbidity alternation oflysodicticus solu· 

tion in the spectrophotometer
． 

Smtisli~ Statistical analysis for sigulficanc wa．s 

m lculated  byttest． 

●晒  帮  

Effect ofLIBd oaNell a~ tlan Addition of 

LTB4 ind uced Neu aggregation wi th the E 0 I 

／anul· L一 (0．85-1 15 t~mo l· L叫)． Tk Neu 

activation was aocompa nled by both release of 

lysozyme and  formation of TXB2 and PGE2 in a 

coneentratidn dependent maollfr． It affected 

lysozyme releasefrom Neu only at a conc entrationof 

500 ·ml- (Tab1)． 

E抽 -∞i咤 effect ofLTB4 oBt~ teletIcdH6 

by~alc~ ycin and  ADP LTB● 20-50 Im I． L 

showed an enhancing effect ofthethee~hold o n∞m 

tration of calcimycin(10旭 ·JnI-J)．TxB2 forma- 

tion by platelet was no t altered und 日 these 

conditiom． Onthe other hand ， LTB4 did not aug· 

meritthe action Of eithercollagen or arachulonic acid 

(Tab2) 

"lib 1．N蚰咖 phiI aggregafloL b帅 rme release，aed t"arombonne n2／ gI4埔 (TXnz／PGE fomm· 

ind∞ed by leukolrlem B4(LTB~2埘帅卜 L-l aed the altematlan in the presence efqaerceti~ 月；l0鞠m． 

— ±墨 ’P>仉帖， <0．05, ⋯ P<0．01 vscompeL 
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Tab 2I Enlmnci~g effect ofLTB4 2．umol·L一 on 

platelet activacAoa indaced by SOlll~ imluecrs, sa【 

pksin 咖 t-e ± ’ 0．05, ¨尸< 0．05， 
一  

< 0．Ol v ne nb'oL 

Drug 

Platele
．

t 
rc

5

1

-

ca

H

s

T

e． 

g ％ ’ 

％ 0) 

TXB2， 

g／2x 10 

cells 

= 1 o) 

Adenosinediphosphate(0 33 wnol‘L ) 

Contro1 l4± 13(7 22± 11 

LTB。 11±5’(7) 45±18⋯  

CoHagen(5腭 ·ml ) 
Contro1 23± 18(71 26± 12 

LTB4 l4±17 (7) 25±14’ 

04± 0．3 

0．29± 0．21’ 

09± 0．7 

1 6± l_7’ 

Arachidoni~acid(40．ug·ml ) 

Contro1 8±4f71 39± 12 7± 5 

L’r 7±3’(51 37±11’ 7±6’ 

Calcimycin(1o g·ml ) 
contro1 7± 6(61 46-+ 17 4．3± 29 

LTB 55±20*‘19) 65±16” 4．4±47 

I珊k t of I．T oil Neu--endotheliaI ∞ Ⅱ 

adh~ llce LTBt promoted Ncu adherence to 

HUVEC in dose dependent manner with the EC5D 0．2 

／maol· L r0．16_o24 wnol· L-L)． 1 LTB4一 

treated Neu stimulated 6—ket0一PGFl formationand 

vW F releasefro／n endothdia】cells Neu adhe~cnl~ 

stimulated by LTB4 was significantly inhibited by 

preincubation with cobra venom 0 2 nag·mr- ， but 

such Ncu retained their ab丑i竹 to promote araehidonic 

acid metabolism in, and  vW F relea se from, 

H UVEC In marked contrast， preineubation of 

HUVEC with LTBt alone or with a combination of 

LTB4 and co bra venoltl did not mu dify their subse- 

quent adhesion for Neu． nor the relea se of vw F and 

6—ket0—-PGF1 (Tab 3) 

In the prc~cnt study, wc prepared LTB from 

theporcineNeu and  purifieditbyHP
．

LC． Itis gene r。 

ally helieved that LTB4 is not eapable of activating 

platelets However， we found that LTB4 co uld cn- 

hauce platelet aggregation and／or 5-HT releasein- 

duced bv threshold concentratiol岱 of calcimycin and  

ADP, while it alone did ∞ t ea u$e platelet 

activation． It is well known tha t platelets play a cfll- 

cml role in hemostasis． Our results suggested that 

LTB4 mighttake partinthethrombusformationina 

way ofenh ancing the effect of some platelet activating 

agents when leukocytes were involved  in this pron~s． 

LTB4 and  certain agen~ ha ve been repo rted to 

promote Neu adha renee ．to the end othelia1 ce1Is 

Howe ver, it has been co atloversia1 wha ther LTB4 

~ives its efficiency by activa ting Neu or by stimulating 

endothefial cells{ tt)
． In this study， it is the Neu， 

not the end othelia1 cells， that wgrc stimukated by 

LTB^ to increase their adherence． The rea$on of this 

phcnolllenon mifat he that there is no receptor for 

LTB4 on the surface of end othelia1 ealls㈦
． Venom 

Tab& EffectOfLT~4 onncmro#il(Neu)-endothalialecflinteraction anditsalternation．岫the prege~ ofnebra 
vellOln, ± ‘P> 0．05, ¨ (0．05， ⋯  (0．Ol v ne nlroL I~IJVF_C= huaa umbilicalvein emdothelial cells, 

vW F= v∞ W fllebrand factor． 
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ofSayanajaatra can activateNeu as has beendei'iloDe 

strated by its abi~ty to promote Neu aggregation
．
It 

blocked the adhei'en~ of LTB4-treared Neu to 

endotheljal cells， but such Neli remained capable of 

stim ulating endothelial ce lls t0 generate 6-keto— 

PGFl， and to ind uce  vW F release, suggesting that, 

in addition to adherence。 NeLt n a．ct OIl endothelIal 

cells probable by meaBs of producing  ce rtain media— 

tot'~ even if no adhefence occurs
，
In this study, we 

found that LTB4 po ssessed  direct and ／OTindirectef- 

fects on "carious blood cells and that these activities 

∞ n be inhibited by $omc biochemically active $11b- 

stances． These nnd tn~ would be of SOII1C importance 

in further studying the mecha nism of action of LTB4 

as well as in searching new type ofanti-inflammatory 

drugs 
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白三烯 B．对血细胞与内皮细胞花生四烯酸 

代谢与潘化的 哆一／ 
． ： > ’． 

王兆铷 陈德春’何 杨，李福刚，阮长耿 

西僻  面 写-止血研究室，苏州2 15007，中国) 

摘要 白三烯 B (LTB4)q[起白细胞聚集并伴有血栓 

烷 B2／前列腺素 E2生成与涪菌酶释放，增强阐值浓 

度的钙离子载体与 ADP诱导的血小板聚集和／或5一 

羟色胺释放，增加白细胞对人脐静脉内皮细胞的牯跗 

率．槲皮素与中华眼镜蛇毒可抑制 LTB4的某些作 

用 本文研究证明 LIB 对血细胞与内皮细胞的药理 

作用并有助于探索新的抗炎药物 

美键词 白细胞三烯 曼 ；嗜中性白细胞 

血 赢一 I 
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