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且的 研究甲硫氨酸脑啡肽对白细胞夼素一6的 

产生及其基因表达 的影响． 方法：用依赖株 

MH60·BSF2和 MTT法测定 IL一6，分离 RNA 

和 IL一6 cDNA杂交后测定其基因表达． 结果： 

甲啡肽体外诱导小鼠 IL一6 mRNA的表达并提 

高其稳定性．腹腔注射甲啡肽0．1和1 mg·kg 

也能明显提高 1L一6水 平并促进脾 细胞 1L一6 

mRNA 的表达． 结论：甲啡肽能通过提高转 
“ 8 nd 一 “ y p ㈨  “ ’ p 

． 录活力并增加其 mRNA稳定性上调 IL一6． 
“一“ “ “ ’ ， 

，甲硫氯 脑啡肚增强白细胞介素一6的产生 关键词里．堕墨壁 ；皂塑堕 墨鱼；莲里 
及其基因表达’ 表达；信使 RNA；培养的细胞 
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Effects of tetrandrine on rabbit platelet aggregation 

and platelet activating factor generation 

ZHANG Min，ZHANG Le—Zhi，LU Jin—Sheng 

(Department of pharmacology，Third Military Medical College，Chongqing 630038，Chi 4) 

AIM ： To study the effeCts of tetrandrine 

(Tet)on platelet aggregation and platelet ac— 

tivating factor (PAF) generation in rabbit 

platelet—rich plasma (PRP )． M ETH0DS： 

The aggregation rate o{platelets induced by 

calcimycin (Ca1) and PAF and the inhibition 

rate of Tet on platelet aggregation were mea— 

sured．The amount of PAF in PRP stimulated 

with Col and treated with Tet was also mea— 

sured． RESULTS： Ca1 1— 8“mo卜 L一 and 

PAF 9．5～ 190．5 pmol·L一 induced platelet 

aggregation． At the final concentrations of 4 

—

64 vmol’L～ ，Tet inhibited the aggregation 
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induced by Cal 4 vmol·L～ and PAF 142：．9 

pmol·L一1． The IC∞(95 confidence limits) 

were 8．6 (6．0— 12．2)／zmol·L for Cal and 

14．0(6．4— 30．4),umol·L～ for PAF．In the 

PRP aggregation by Cal，there was a marked 

increase in PAF content．Tet dependented the 

release of PAF from platelets by Cal in a con— 

centration—dependent manner，with IC c of 21 

(8--54)vmol·L-。． C0NCLUS10N：The in— 

hihition effect of Tet on platelet aggregation 

might be concerned with the reduction of en— 

dogenous PAF generation． 

KEY W ORDS tetrandrine；platelet aggrega 

tion；platelet activating factor；calcimycin 
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Tetrandrine (Tet)，as an effective cam— 

ponent of Stet hanna tetrandra S M oore“ ． 

have been applied to the treatment of hyper— 

tension and angina pectoris caused by coronary 

heart disease． Recent researches showed that 

Tet inhibited platelet aggregation，reduced the 

activity of calmodulin and the generation of 

thromboxaoe A2(TXA2)．Calcium-calrnodulin 

system was considered to be responsible for 

these results ． Platelet activating factor 

(PAlF)can active inllammatory cells(such as 

platelets， leukocytes etc)， increase vascular 

permeability and coastliCt smooth m uscle． h 

was considered that PAF med fates the third 

pathway of aggregation ． Calcimycin (Cal， 

calcium ionophore A231B7) induces platelet 

aggregation ． This study is to explore the 

action of Tet on platelet aggregation induced 

byCa1． 

M ATERIALS AND METHODS 

Tet was prod ueed by Jin Hua Pharmaceuticals． 

Zhe~ang． Catcimyein and platelet activating factor 

(PAF)were made by Sigma．Atl other reagents were 

o±AR grade． 

Plltelet aggregatton and PAF generation The 

anticoagulant blood were taken from the aurieutar 

artery of rabbits，and the platelet—rich plasma(PRP) 

and platelet—poor plasma (PPP)were prepared with 

eentrifugation． The number of platelets in PRP was 

modified to about 4× 10。celI·mL一 with PPP． Tet 

0．05 mL at different concentrations and nortllaI saline 

(NS)were added to 0．45 mL PRP．respectively．Af— 

ter 5 min，Cal(fi哪 】concentration 4 pmoI．L )and 

PAF (final concentration 142．9 pmo卜L一 )were given 

separately．The aggregation rate of plate]ets and the 

inhibition rate of Tet on platelet aggregation were 

recorded according to Born’s method ． 

The PRP after aggregation by Ca]was put into 1 

mL pre—cooled acetone．shook 30 8，and kept at 4 C 

for 10 rain—then centrifuged I200×g for 5 min at 4 

C．The supernate was taken and put into 2 mL pre— 

cooled chloroform·shook 3o s again，centrifuged 1200 

× for 5 min at 4 ℃ ．The organic layer was abstract 

ed  and dried under N flow ．stored at ～ 2O C． The 

sampte was redisso】red in chloroform and spotted on 

silica gel plate for thin layer chromatography (TLC)． 

Tbe spot atea伽 s recorded and calculated with a TLC 

scanner．The PAF content was calculated according to 

the standard curve of PAF ．Fig 1 showed  the re[a— 

t on of the PAF content and ts area under curve． 

FIg 1． PAr standa~lmd Its are_tmder curve with 

thin—Inyer chrom atography． 

RESULTS 

Platelct aggregation induced by Cal and 

PAF Both Cal(1— 8 btmo卜 L )and PAF 

(9．5— 190．5 pmo卜 L )induced platelet ag— 

gregation． Their effects were concentration— 

dependent． There was a long Iatent time 

(0-125— 8．6 rain) [or aggregation in Ca1． 

while PAF induced an immediate aggregation 

with no significant difference in latent time in 

all concentration used．Tet inhibited the ag- 

gregation of platelets induced by CaI and PAF 

(Tab 1)．At the final concentrations of 4— 64 

mnol·L～ ·Tet inhibited the aggregation of 

platelets induced  by CaI 4 btmo卜L_。and PAF 

142．9 pmo卜 L-‘． The ICs0(95 confidence 

limits)were 8．6 (6．0— 12．2)btmo卜 L-1 for 

Cal and l4．0(6．4—30．4)／~mol·L-。for PAF． 

PAr generation in platelets Induced by 

Cal Ca l induced plstelet aggregation as well 

as PAF release in a concentration—dependent 
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Tab 1． Effects of tetrandrlne on aggregation of tab- 

bit platelets Induced by Csl and PAF vitro． n 3t 

~-4-s． ‘P> 0．05， P< 0．05． P< 0．01 j 4 lamol·L ‘ 

Cal treated group~ ‘，> 0．D5+ ‘P< 0．05， ，< 

0．01． PAF 142．9 pmol·L一 treated group． 

C a ／ PA F

! 

T et／ L atent

， 一 ： 。I m，％ 

manner．There was a markedly positive eorre— 

lation between the rate of platelet aggregation 

induced by Cal and PAF release from aggre— 

gated platelets (r： 0．9507，P < 0．O1)． Tet 

concentration—dependently inhibited PAF gen— 

eratlon (Tab 2)． The ICⅫ(95 confidence 

limit)was 21(8— 54)vmol·L一1． 

DISCUSSIoN 

In this study，we Jound that there was a 

different mechanism in the platelet aggrega 

tion by Cal and PAF． It showed different la— 

tent periods in platelet aggregation induced by 

Cal and PAF—and a large amount of PAF re— 

lease in PRP stim ulated with Ca1．W e know 

Tab 2． 1he release of PA~ stimulated byC臣lⅫ dthe 

effect 0f Tet oll platelets wtro． __ 3， ~-4-s． ‘P> 

0．05，bp<0．o5， P< 0．01 r Cal 4 vmo1．L一 treated 

groap· 

that phospholipase A2 is a key enzyme on the 

synthesis of PAF．Cal could increase the cyto 

plasmic calcium ions of platelets through tic— 

eelerating the inward flow of extraeellular cal— 

cium ion and induce platelet aggregation ”， 

the action of cytoplasmic calcium ion elevation 

maybe make phospholipase A 2 activated and 

result in the synthesis and release of endoge— 

onus PAF．Our results implied that the aggre—． 

gation of platelets by Cal was partly correlated 

with the release of endogenous PAF，which 

may be the main reason of the prolongation of 

latent period and the absence of disintegration 

within 10 min． 

Tet could suppress platelet aggregation 

induced by adenosine diphosphate (ADP)， 

araehidonie acid and collagen‘ in vitro． In 

this research， we also found that Tet could 

markedly inhibit the aggregation of platelets 

caused by Cal and PAF aa we1l as the releaae 

0f PAF with Cal in vitro．These evidences in— 

dicated that the inhibitory action of Tet on 

platelet aggregation included the prohibition 

of calcium ion inward current and PAF re— 

lease~so the third pathway of platelet aggre— 

ration was ended in a direct or indirect man- 

net ． All these also showed that Tet conid 

inhibit the 3 pathways of platelet aggregation
． 
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As a member in the broad spectrum of 

antiplatelet aggregation agent，Tet would play 

an important role in the prevention and cure of 

thrombotic a“giocardi。pathy． 

It should be mentioned that，the content 

Eur Respi r J】990}3：408— 13． 

7 C0Iard O．Bret⋯ M Beteziat G．Arachidonate mobili~一 

tion in diacy1．a kylaeyl and alkenylacy[phospholipids on 

stimulation of rgt platelets by thrombin and Ca 

ionophore A 231a7．Biochem J 1986{233 691—5 

8 Kinlough—Rathbone RL， Packham M A， Reime~ HJ， 

0f PAF tn unstimulated PRP (without Ca1) Cazenave JP，Mus,ard JF．Meehanisms of platelet shape 

could not be detected according to our ￡hange，aggregation and release induced by collagen， 

meth。d，W e c。uld n。t com口are the significant h∞m ，町A2。- 8 

difference。f PAF reIease between Cal stimu一 ，『 Lab Clin Med 90 J彻卜。 

lated and ““ u a ed PRP· T ref。 
，

i s 粉防己碱对兔血小板聚集和 

n~cessary to d I。p more “ ‘ve m h。d。 血小板活化因子生成的影响 JR 7 
to detect PAF content in nmol·L～ and pmol 

一  ． 
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板聚集的抑制率被测定；给予或未给予 Tet处 

理之血小板用 Cal刺激释放 PAF的量也被测 

定． 结果：在4—64 m。卜L_1浓度范围，Tet 

明显抑制 Cal和 PAF诱导的血小板聚集．Ic 

值分别为8．6~mol·L。。和14．0 t~mol·L～．Tet 

也浓度 依赖性 的抑制 Cal诱 导 血小板 释放 

PAF，IC5。值为21．0 m0卜L-。． 结论：Tet抑 

制血小板聚集作用与抑制内源性 PAF生成有 

关． 
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