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ABSTRACT A platelet activating factor from 

earthworm， Eisenia foetide (EPAF， 25．9 

#tool。L )’induced human platelet aggrega— 

tion and 5-HT (maximal release of 89 at 

EPAF 74．1 ~trn01·L was detected during 

this process． Neither creatine phosphate／cre—． 

atine phosphate kinase(CP／CPK)nor aspirin 

completely inhibited the EPAF．induced 

platelet aggregation． In the presence of fib— 

rinogen，EPAF (55．6／~mol·L一 )indUCed the 

aggregation of human platelet which had been 
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thrombin—treated and degranulated． Results 

indicated that EPAF was a potent platelet ag— 

onist and the EPAF··induced platelet aggrega— 

tion was ADP—and TXA2一independent． 

KEY W ORDS platelet activating factor 

Oligochaeta；snake venoms}phosphocreatine 

creatine kinase； aspirin； serotonin} throm 

boxan eA2 

ADP receptor antagonist and aspirin had 

been applied to classify strong and weak 

platelet agonists and aggregation pathway of 

platelet aggregating factor。’ ． A platelet ag． 

gregating factor from Eisenia foelide(EPAF) 
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was purified as all acidic protein with an iso— 

electric point at pH 3．2 and a molecular m ass 

0f 27 kD ． The present study explored the 

biochemical mechanisms of platelet aggrega— 

tion induced by EPAF． 

M ATERIALS AND M ETHODS 

EPAF was prepared according to our previous 

pape r ”
． Acidic Phospholipase A2(APLA2) was 

prepared from venom of Agkistrodon halys Pallas：” 

0一phch日ldialdehyde (0PD)， Fluka； Triton X一10O， 

Sigma thrombin，Zhuhai Biochemical Pharmaceutical 

Factory-Zuhai-China；fibrinogen，Sigma． Routine 

reagents were all domestic products of AR grade． 

PAM 一2 automatic equilibrium platelet aggregating 

apparatus was from Danyang Electronic Plant，Jiang— 

su，China． 

1 Piatelet rich piltsm (PRP) Fresh blood col— 

leered from humans．rats。and rabbits was mixedwith 

sodium citrate 147 mmo卜L solution in a 9，l(vol／ 

vo1)ratio and spun at 100×g for 10 min． The upper- 

most layer was the PRP． The remaining blood was 

again spun at 800× g for 10 min． The supernatant， 

the platelet poor plasma(PPP)was used as blank con— 

trol and diluent to adjust PRP platelet count(2．5× 

l0 ，L)． 

2 Plate|et aggregatioa test Intensity of platelet 

aggregation was determined  by the turbidimetric 

method0)． 

3 Detection of 5一HT by f]uerophetometry。 

Sample 0．2 ml was extracted by acidified 一butane1 in 

the presence of 0．5 Triton x—l00-then spunned． 

L—cystein and 一heptan were added  to the supernatant． 

again spanned． The water phase was transferred， 

0·004 OPD was added，agitatedfez 5mln，incubat— 

ed at 1。0 ℃ for 1 5 rain．then c001ed with ice water． 

The emitted fluorescence at 480 nm (exciting with 365 

nm ) was detected by fluorospectro—photometer fHi— 

tachi，F一4010)． 

4 5-HT stlmdard curve PPP l75 1 were added 

to 25 1 of 5-HT (0-0·4，0．8-1．2，1．6-2．0 

·m1 ) while stirring． 5-HT was determlned∽ ． 

Standard curve was motted by taking the concentra— 

tions of 5-HT as the abscissa A．a0 reading as the or． 

dinate． 

5 EPAF induced reIe邮e of 5-HT After 220 

0f PRP were incubated at 37 ℃ f0r 5 min， 30 l of 

EPAF weTe added and incubated for 6 min，and then 

spun immediately at 1000×g for 5 min． The super 

natant was assayed fiuorophotometrically． 5-HT con— 

centration (C5捌T) was determined on the standard 

curve． The C5 T in human platelets was 619士 282 

rig／10’platetets ． The 。f 5一HT released (1 75 

×2．5×C5 HT)／(619×10‘)×10O ． 

6 Preparation of degranulated platelet saspen- 

sic11(DPS) 。： Human PRP suspension was incubated 

at 37 ℃ for 5min，thrombin (0．3 u·rat )and edetic 

acid (0．2 mmol·L )was added．agitated  and contin— 

ue to lncubate for 6 rain，then spunned (1000× )for 

10 rain． The platelet pe llet was washed twice by 

Teng Solution，then suspended in Teng solution con— 

taining 0．25 bovine serum albumin． The count of 

platelet was adjusted to 2．5× 10“／L． DPS was then 

used to detect the EPAF induction of aggregation． 

RESUⅡ S 

1 Effect of EPAF oll platelet aggregation 

EPAF induced human PRP aggregation， 

which was directly proportionaI to the concen— 

tration of EPAF added． EPAF induced a 

maximal aggregation (76 )of human PRP 

at 37．0Ⅲnol·L (Fig 1)． The minimal COO— 

eentration of EPAF necessary to aggregate hu— 

mall PRP was 25．9 pmol·L一 ． EPAF (37．0 

“m。l·L )also induced aggregation of PRP 

from rats and rabbits，with aggregation rates 

0f 40 and 23 ， respectively． Thus， 

EFAF tool·L (in 5ca 

一  

耋 

{ 

三一 

Fig 1· EPAF ~duce d human platelet aggregation and 

relelLq~of 5一HT． 
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EPAF was most sensitive to human p[atelets． 

EPAF induced the aggregation of PRP 

prepared with heparin (5 u·ml )as anticoag— 

ulant 1o a maximal aggregation of 46．4 at a 

final concentration of 55．6 pmol·L～． 

2 Inhibition of APLA，on human PRP 

aggregation induced by EPAF APLA2(100 

Pg·ml )was added 1o human PRP and incu— 

bated at 37 ℃ for 2 min． After EPAF was 

added 1o a final concentradon of 55．6 pmol 

· L一 · aggregation of platelets was deter— 

mined． APLA2 inhibited the EPAF—induced 

human platelet aggregation as the inhibition 

rate reached 6O (Fig 2 A)． 

2． EP^F (55．6 vmol·L1 )-Imduced human 

plstelet●醴 r|毫．1I吼 ． ^) InhlHtion by APLA,from 

the蛆  v姐哪 of AgJ~urodo． h t P-ll删 ． B) 

l-n啪 槐 of CP／C]PK (s mine|·LI|／10 ·ml一‘)and 

翻-Ir量I(10mmoI·L-。)． 1．]EPA1F} 2．EPAF + 

翻 r量I·3．EP̂ F + CP／CPK·．．E眦 + CP／CPx 

+ -—血 }& ADP‘ ADP + C]P／C ． c)EP̂ F_ 

叫  de|盯m-I删 h岫 n plstelet．|■re壮 HO_． 

3 EPAF induced 5·HT release from 

human PRP EPAF induced concentration— 

dependently human PRP to release 5—HT，was 

also related to PRP aggregation， The con- 

eent~ation of EPAF that caused maxim al 

(89 )rehage and 50 release of 5-HT were 

74．1 pm ol·L～ and 46．3 pmol·L～ ，respec— 

tively (Fig 1)． 

4 Inhibition of aspirin and CP／CPK to 

EPAF-induced human platelet aggregation 

CP／CPK 5 mmol·L一 ／10 u·ml一 ．were added 

to human PRP． After incubating at 37 ℃ for 

1 min，ADP 150 pmol·L-1 and EPAF 55．6 

pmol·L～ were added． No aggregation was 

detected when ADP was added，whereas little 

inhibition was detected in EPAF induction 

with an aggregation rate of 68 ． To test 

the aspirin inhibition。huma n PRP was incu- 

bated with aspirin 1．5 and 10 mmo1．L at 

37℃ for 2 min did not show promlnent effect 

on EPAF—ind uced human platelet aggregation． 

When both aspirin (10 mmo卜 L )and CP／ 

CPK were added，EPAF stdl induced aggrega- 

tion of huma n PRP (Fig 2B)． 

5 EPAF-induced aggre gation of degranu- 

lated hm an platdet EPAF (final concentra- 

tion 55．6 pmol·L )induced the aggregation 

of DPS in the presence of 0．3 fihronogen． 

But compared 1o the untreated platelet， the 

intensity of the aggregation caused by DPS 

was greatly red uced ． The aggre gation of DPS 

was not induced by EPAF in the absence 

of fibrinogen(Fig 2 C)． 

DISCUSSIoNS 

EPAF-induced platelet aggregation was 

not inhibited by either ADP re,~eptor antago- 

nist or aspirin。so EPAF should be co nsidered 

as a strong platelet agonist ”． Also，EPAF— 

induced plateht aggregation was different 

from those induced by ADP and co llagen or 

arach．donic acid and TXA1． The activating 

pathway of EPAF was ADP—and TXA2一ind 

pendent‘。’”。 EPAF induced the degr anulated 

platelet agg regation further demonstrated that 

EPAF-induced platelet aggregation was not 

fully dependent on platelet releasing actions ． 

EPAF-induced platelet agg regation was 
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not inhibited by heparin·and thus it was inde— 

pendent of thrombin． APLA2 from venom of 

Agkistrodon halys Pallas inhibited the platelet 

aggregation induced by ADP and collagen，but 

did not inhibit the platelet aggregation induced 

by arachidonic acid (in press)． APLAz inhi- 

bition of EPAF—induced platelet aggregation 

indicated that the platelet aggregation path— 

way of EPAF was different ftom that of 

arachid0njc acid． 
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摘要 赤子爱胜蚓血小板聚集剂(EPAF．25．9 

／~mo]·L )能诱导人血小板 聚集． EPAF为 

74．1／~mol·L 时 引 起 5一羟 色胺 最 大 释 放 

(89 )． ADP受体拮抗剂(CP／CPK)和阿司 

匹 林均不能抑制 EPAF引起的人血小板聚集 

反应}EPAF(55．6／~mo]·L一1)能诱导凝血酶 

处理后脱颗粒人血小板产生聚集，表明 EPAF 

诱导的血小板聚集 不依赖于 ADP和 TXA ， 

是一种强血小板激动剂． 
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