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吗啡及纳洛酮对淋巴细胞体外增殖的作用’ 

!旦受 王晓风，圭堡兰 箩 
(中国科学院上海药物研究所，上海 200031，中国) 

J 

目的：研究吗啡对不同淋 巴细胞增殖的作用及 

纳洛酮的影响． 方法：观察吗啡对未成熟 的、 

静止的及活化的脾脏淋巴细胞体外增殖影响及 

纳洛酮的阻断作用． 结果：吗啡 (1×lO 。一1 

×lO mol LI1)能增加 ConA诱导的 T 细胞 

的增殖 ，1 m。1 L 还能促进 LPS诱导的B_细 

胞的增殖 ，同时这些增强作用都能被纳洛酮 50 

ymo[L 阻断，纳洛酮单独亦能促进活化 T细 

胞 的增 殖． 而 吗啡 1×10_。 ～ 1×10 mol 

L 对静止的脾脏淋巴细胞及 Con A 活化的胸 

腺 淋 巴细胞 的增 殖都 无影 响 但是 吗 啡 1 

mmol L 能广泛抑制静止的、LPS活化的脾 

脏细胞及 Con A活化的胸腺．脾脏淋 巴细胞增 

殖 ，且都不能被纳洛酮阻断． 结论：吗啡对活 

化 T和 B细胞的促进作用是 由细胞表面的阿 

片受体介导的 ，此阿片受体随着淋巴细胞的成 

熟和活化而变化，而吗啡1 mmo[L 对淋巴细 

胞增殖的抑制作用却不是由经典的阿片受体介 

导的． 

关键词 吗啡；纳洛酮 ；阿片受体 ；T一淋巴细 
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Platelet adhesion to cultured bovine cerebral microvascular endothelial 

cells by stim ulation of platelet activating factor and antagonism of drugs 

HU Jin—Hong ，SUN Du—Xin，ZENG Guo—Qian，LIN Ai—You，RUI Yao—Cheng 

(Department of Pharmacology，School of Pharmacy，Second Military Medical University， 

Shanghai 200433．China) 

AIM ： To study platelet activating factor 

(PAF)stimulating the platelets to adhere t0 

cultured bovine cerebra1 microvascular en— 

dothelial cells (CM EC)and the inhibitorv ef 

fect of triazelodiazepine (W EB)．1．5一bis一(3 

4一d1meth0xyphe“y1)一tetrahydro一(4H )一pyran 

(DM PP)． tetrandrine (Tet)． METHODS： 

The platelets adhesion to CM EC and the in— 

hibitory effect of drugs V~ere investigated hv 

。H3adenine labeling of rabbit blood plate1et． 

RESULTS： The p|atelet adhesion to CM EC 

Now in De~ rsment of Plmrmacy．0 ĝ  Hospital 

Shah ai 200433，~?hina． 

was increased by 36 control after CM EC 

was stimulated with PAF 10 nmol L一 for 25 

rain． W EB 0．1．1， 10 mmoI L or DM PP 

0．1，l，10 mmol L— or Tet 0．1．1，10 mmol 

L～ inhibited the PAF stimulating platelet ad— 

hesiontoCMEC by 5．4 ．16．3 ，2O．1 ； 

l3．7 ． 1 9．4 ， 22．4 ； and 5．5 ， 

23．1 ． 32．6 ．respectively． CONCLU— 

SION ： DM PP and Tet inhibited the PAF 

action in cerebral vascular system． 

KEY W ORDS platelet activating factor； 

vascular endothelium ； platelet adhesiveness； 

triazoles；tetrandrine；pyratm 
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PlateIet activating factor (PAF ) is a 

phospholipid mediator with muhifunctional 

actions“。I PAF plays an important role in 

cerebrovascu1ar disorders ． Our previous 

studies showed that PAF increased the cere— 

hrovascular permeability ，and specific bind 

ing sites of PAF existed microvascular 

endotheliaI cells ． Triazelodiazepine(W EB) 

and 1．5-bis一(3，4-dimethoxyphenyI)tetra 

hydro一(4H )一pyran (DM PP)ar~PAF receptor 

antagonist“ ． W EB，DM PP，and tetrandrine 

(Tet) an／agonize the PAF receptors on 

CM EC，and 1nhibit the increase of cerebrovas 

cular permeability induced bv PAF ． The 

mechanism remains unclear． The stim ulation 

0{PAF on platelet adhesion to cuhured bovine 

CM EC and antagonisms of W EB，DM PP and 

Tet were investigated． 

M ATERIALS AND M ETHoDS 

Trypsin．Triton X 100 (Sigma．USA )． M ini 

mum essendaI med}um (M EM ．Gibe o Laboratories， 

USA)． E。H]Adenine(Shanghai Institute of Nuclear， 

Research Chinese Aced emy of Sciences)． W EB and 

C1 —PAF were gifted by Boehringer Ingelheim KG， 

Germany． DM PP and Tet were synthesized by out- 

Departm ent． 

Calt eration of bovine CMEC Cells were cuhivat— 

ed according to our previous method ． CMEC 

1× 10 ．／wel【were plated to 24 well culture Plates and 

used ln adhesion assays in culture 2 d later． M onolay 

ers were allowed to Con~uence before being used n the 

platelet adhesion studies． 

Isolatioe and PIt]ldenine labeling rabbit blood 

platelet Blood was coI】ected from the heart of New 

Zealand white rabbits (3．1± 0．3 kg)with plastic syr 

inges containing 3 sodium citrate f1{9／vol：vo1)． 

Platelet rich plasma (PRP) (20× 10 platelets L ) 

was prepared by centrifugation (200× g，22 ℃ ，10 

rain)． H~Adenine[370 GBq tool ，18．5 GBq L～． 

50 ethanoI solution
_

~

was added to PRP t0 a final 

concentration of 74 M B0 L ．and the PRP was incu， 

bated at 37 C for 30 min． At the end of the incuba— 

tion·a portion of PRP was centrifuged at 225O×g at 

22 C for 10 rain to obtain PPP． The amount 0f 

㈨di⋯ ti itv remaining in supernatant PPP samples 

was t k to represent nonIncorporated H]adenine． 

R0utinelv， 10 mI aliquots of PRP and PPP were 

added to plastic liquid scintillation vials containing 

scintil[at0r and counted in 8 liquid scintillation spec— 

trometer with external standard Lzati0n． Samples of 

PRP were examined by a SPA一3 platelet aggregometer 

immediatelY after lsolation． 

M onolaycr adhesioli assay Culture medium was 

aspirated from confluent monolayers of CM EC into 24 

weU culture plates，then replaced by 1 mL of Eagle's 

MEM (without fetal bovine 8erur(1)at 37 C． PAF 

was added t0 each well and incubated at 37 C in hu 

midified 5 COz air atmosphere for 5— 90 min． The 

medium was aspirated and the monolayers were gentlY 

washed twice with Eagle's M EM at 37 C ．and re 

placed with 0 75 mL of PH]adenine—labeled PRP or 
PPP der Lved from labe led PRP． The incubation was 

continued for 30 rain． The suspended Platelet was as 

pirated，and the monolayers were gently washed thrice 

with 1．0mI ofEagle's MEM at 37℃ ． Then 0．5mL 

of hot(80 C)1％ Triton X 100 were added f0 the 

well and agitated for 10 min． Finally， 0．2 mL of 

aliquots were taken to measure radioactivity by scintil— 

lation counter． 

The drug was dissolved in Eagle's M EM (without 

fetal bovine serum ) and added to each welI 10 min 

before PAF was added in the drug test． 

RESU1月’S 

Uptake of residual plasma[’H]adenine 

bv CM EC The amount of nonincorporated 

PH]adenine potentially taken up from plasma 

by CM EC waS determined by incubating 

CM EC in PPP derived from 1abeled PRP． 

After the 25 min ncubation．CM EC incorpo— 

rated 1ittle of the residua1 r3H]adenine present 
in PPP (418士 68 dpm ，means of five expert— 

ments)． The amount of H]adenine taken 
up by CM EC was unchanged whether PAF 

was added 0r not(Tab 1)． 

Time eourse of platelet adhesion to 

CMEC PAF 10 nmoI L_。incubated with 

CMEC for 5 — 90 min． The numbers of 

plateIet adhesIon to CM EC were increased 
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Tab 1． Uptake of residual pl~ma PH]adenine by 

CM EC． 月=5，i土 $． > m O5+ P< m O1． 

PAF／[g mot L一 PPP／dpm 

— l1 

— 10 

—

9 

— 8 
— 7 

418土 68 

318土 5 0． 

388土 2r 

362土 76‘ 

478土 54‘ 

376土 10‘ 

when CM EC was stimulated with PAF． The 

peak value reached a maximum at 25 min． 

The adherent rate of platelet was 36 higher 

than that of contro1．‘On the hasis of the oh— 

servation．a standard incubation time of 25 

min was selected (Fig 1)． 

0 15 30 45 60 75 90 

Time／mln 

Flg 1- Plalelet adhesion to CMEC stimulated by 

PAF． 一 S，i士 ． ‘P> O．0S,‘P< O．05，‘P< 0．01． 

PAF concentrations j platelet adhesion 

to CM EC PAF 1O一“一 10一 mol L stimu— 

lated CMEC for 25 min。and the numbers of 

platelets adherent to CM EC were increased bv 

16．4 }14．8 I 14．5 ；27 4 {29．0 ， 

respectively钟 contro1． W hen the concentra— 

tion of PAF wasin excess of10 nmol L_。．the 

rate of platelet adhesion to CM EC was signifi— 

cantly quickened (Tab 2)． 

Effects of drugs ol platelet adhesion to 

CM EC stimulated with PAF The amount of 

platelet adhesion to CM EC was 23 736士 2552 

dpm at PAF 10 nmol L after 25 min 

Tab 2． Dose cours~ of platelet adhesion to CM EC 

stim ated by PAF． ^一6， 士 j- 

> O．05．‘P< 0．05，‘P< O．01． 

incubation with CMEC． WEB 0．1， 1， 10 

mmol L or DM PP 0．1，1，10 mmol L or 

Tet 0．1，1，10mmolL_。incubatedfor 10min 

with CM EC inhibited the platelet adhesion by 

5．4 ，16．3 ，20．1 ，13．7 ，19．4 ， 

22．4 ， and 5．5 ， 23．1 ， 32．6 ， 

respectively (Fig 2)． 

Coneentradma／lg mol·L 

Fig 2- Effects of  1~trandrine， W EB · ¨ d DM PP 

drugs oa platelets adhesion  to CM EC stimulated by 

PAF． _一S，i土 ． ‘P> 0．05，bp< 0．05，‘P< 0．01． 

DISCUSSIoN 

The formation of intravascular thrombi 

and the increases of cerebrovascular perme 

ability were important pathological phase in 

the development of cerebrovascular diseases
．  

Adherence of blood p Latelets to the vascuIaf 

巨̂ P，奇 ug 黾_ ×-_0 ‘； IIP一苜 ； 

E‘ ； ；nI x 70_【 
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waiI i5 an early event in the formation of in— of intracarotid‘ t— d platelet activiting l 0 ㈣  。。 

trava5culaf thrombi and口erhaps in the devel J Cereb Blood  ̈ M ’曲 988；$： 蚰一 1 

op ment。 er竺 n ases o，f vas- Hu an gT G,
⋯

Zeng GQ ,Z

⋯

hu J ,Ju

⋯

DW ,

⋯

RutY C． 

cular permeability· Fhe dat P。 t d here 
p盯meabilltv ln fä and the pr0tecfL。n by drug． 

indicated for the tirst tim e the stim ulation ot m ta Phan Sin 1999 I 27：65I-- 5 

PAF for platelet adhesion to cultured bovine 5 sun DX⋯R YC，Ze 6Q，Zhu J，Sh YA Specific 

CM EC． 0tie studies demonstrated that PAF binding sites of platelet activating factor On the intact 

significantly increased platelets adhesion to bovi ebra【m VflSC I doth 【 【celts d “ g 

cuhured CM EC． W EB 0．1一 l0珊m。l L一 。r m of d gs Acta Ph ㈣ 。 Sin 1992 13 r 326--9． 

DMPP 。．1— 10 mm0lL or T el[)．1— 10 iva
n̈g 

mmol L～ can inhibit the PAF stimulating Med Res Rev 1989 I 9
：181— 218． 

platelet adhesion to CM EC． It suggests that 7 sun DX Z g GQ，Shen YA，Ru】YC． culfivafl。n 0f 

cerebrovascular damages caused by PAF is re— boVine cerebrat microvascular endothelial celts m vitro and 

lated  t。 stimulati。n 。f Dlatelets adhesion t。 the morphological observation of the cetts· 

CM EC by PAF，and DMPP，Tet can inhibit．妒 一 se M Med um ¨92I l3：̈  一 。 

PAF 。“ 

． 
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．
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ra,l、板激活因子刺激血小板在脑微血管内皮细Th 
e present udY was ca” d 。 s-

saying the adherence of platelets to CM EC in 
胞上粘附及药物的阻断作用 2 ～⋯ ⋯ 。⋯ ⋯⋯一⋯ ⋯ 2 

vitro．Rabbit platelets,sere radiolabeledwith 胡晋红 ，孙量童，曹国钱， 林爱友，芮耀诚 
[。H]adenine and the numbers of adherent (第二军医大学药学院药理教研室，上海200433， 

plate|ets were calculated from liquid scintilla一 ~PlN) 

tion measurements+ Comparative studies 

(Tab 1)showed that uptake of nonincorpo一 目的：研究血小板激活因子 (PAF)刺激脑微 
rated

，．

[ ]a
，

denin
， 
bY：mtu red c as 血管内皮细胞导致血小板在内皮细胞上粘附及 

ve y bnk· It m出cate th th fTee[。H] d 一 wEB
，

‘

DMPP 和粉防己磊 作 ．⋯～ 
nine of PRP has no influence on the platelets ⋯  。。’⋯ ～ 。～  ⋯ ⋯  ’ 

adhesion to cMEc 5timulated bv PAF, 方法：用[ H]腺嘌呤标记血小板探讨 PAF导 

致血小板在脑微血管内皮细胞上粘附和药物的 
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