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Effects of tetrandrine，Fura 2-AM ，and Bay k 8644 on platelet-activating factor 

release from rat peritoneal macrophages stimulated by lipopolysaccharides 

SONG Shu-Qiang，HU You-Mei 

(Department of Pharmacology，Third Military Medical University，Chongqing 630038，China) 

KEY W ORDS calcium channeI blockers：tetran— 

drine； Fura 2-AM ； Bay k 8644； lipopolysac- 

charides；macrophages；platelet-activating factor 

AIM ： To study the relationship between the 

calcium and the  release of platelet—actirating factor 

(PAF)from rat peritonea l macrophages(PM13) 

stimulated by l】popoIysaccharjdes (LPS ) 

METHODS： The effects of tetrandrine (Tet)． 

Fura 2一AM． and Bay k 8644 on the  PAF release  

frOm rat PM0 was investigated  by the bio-es say of 

PAF RESULTS：LPS stimulated PM0 to release  

PAF， without increasing intracellular Ca of 

PM0，Tet at 0 1， 1 0， 10， 100 pmo1．L and 

Fura 2一AM at 0．01，0．1． 1 0， 10 piel_L could 

dose-dependently de crease the  release of PAF 

(9 8± 1 2，6．5± 1 6，4 7±0 8，3 4±0 4 Pg 

·L一0 and 9 2± 1 7，5 2± 1
． 3，3 7±0 4，3．2±0 3 

lag‘L一。， respectively， rio drugs 11．8± 1 2 ug 

·L )，Bay k 8644 at 1．0，5 0，10 pmol·L 

could dose-de pendently increase the release of 

PAF(13．2± 1 7， 16．2± 1．4， 17 6± 1．5 ug 
· L_ )．and the effects of Tet and Fura 2一AM were 

completely or partly reversed by Bay k 8644 at 

5 0 lame卜L一。 CONCLUSION：Although LPS did 

not increase intraca llula r Ca of PM0． intra— 

cellular Ca‘ wes  necessary for PAF release{rc_m 

rat PM0 stimulated by LPS 

Platelet-activating factor(PAF) is a potent 

bioactive analog of phosphatidyl choline which plays 

an im portant role in respiratory and circulatory 

failure caused by endotoxemia． The control of PAF 

released by acetyltransfemse sensitive to a calcium- 

dependent protein kinase and stimulated 

phosphoinositide metabolism we e shown in 

neutrophils an d macrophages Bacterial lipo — 

polysaccharides (LPS) increased breakdown of 

phosphatidylinositol 4，5-bisphosphate， but did not 
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rapidly increase intracellular levels of calcium 。·川 

It is not clearwhetherthe releaseofPAF from LPs- 

stimulated peritoneal macrophages (PMO ) has 
relationship with intraeellui~r Ca2 Tetrandrine 

(Tet)is the active principle of Stephanla tetrandra 
S M(3ore which has immun0suDPresslvef43 and 

calcium antagonist properties。 ， Fura-2 is a Ca2 

fluorescence indicator which ca n chelate intracellular 

Caa’tbJ． and Bay k 8644 is a calcium charmel 

agonist “ W e investigated the effects ot Tet， 

Fura 2一AM ，and Bay k 8644 on the release of PAF 

to study the relationship between the calciunl and 

the release of PAF from PM 0 stimulated by LPS． 

M ATERIALS AND M ETHODS 

Drugs LPS (E Co／i 0111： B4． Sigma) PAF 

(Sigma) Minimum Essentlal Medium (MEM，Gibco) 

Tetrandrine 【Tet， Jinhua Pharmaceufical Factory， 

Zhejian~g) Bay k 8644(Sigm a) Fura 2-AM (Institute of 

Materia Medtca， Chinese Academy of Medical Sc Lences． 

9105)． Tris-Tyrode’s bovine sen~n albumin(BSA)：pH 

7．4，Kc1 2．62，MgCI2‘6H2O1．0，Nad 137，cack-2H2O 

1 30，h is 10，glucl：~e 5．6 mmol-L一 ，BSA 0．25 ％ 

Rat PMO isolation Wistar rats(160± 15 g)were 

decapitated Twenty mL of MEM medium w】th HEPES 25 

rnmd-L containing gentamyc[n sulfate 1 mg·L。。(4℃ ) 

was injected into the por[tonea】cavity， the abdomen w 

ma~．aged several times and the fluid啸as aspirated The coils 

were collected by centTi／ugation (500 X g．4℃ ，5 min)， 

washed twice with the M EM， and then the colts we~e 

suspended in a sp ecial medium The cells viability was 

>95 ％ as determined  by trypan blue exclusion．the PM O in 

the co ils were > 90 ％ as determ ined by m orphology and 

W dgkt’s staining ． 

[Caz ]I in PMO A modified Fura 2 method WaS 

us ed 

Cultivation of PM0 and extraction of PAF The PM 0 

were suspended in the MEM with 0．25 ％ BSA at the 

coflceTttl*atJoflof 2×10 cdls·L The cell suspension哪  

incubated at 37 ℃ in RR incubator containing 5 ％ CO2 

atmosphere／or 2 h Nonadheren t cells were removed rrhe 

drugs were added and the PM0 were Lneubated for another 15 

rain The PM0 were stimulated with LPS(5 mg·L )for 
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60 min． The super~atant was collected and PAF 惴  

extractedL as tol1ows：adding 1 mL acetone to each quantum 

ol supernatent at 20℃ ，mixing for 30 s and incubating at 

4 12 for10rain before oentrituglng at1560 xg for 5rain；to 

the second supem atent s added an equal volume ot 

chtoroform at 20 ℃ ． mixed for 30 s and centfifuged at 

1560 x g tor 5 rain The organic layer was coitected and 

evaporated to dryness by VaCUU~ The f。髓Ldues were kept at 

20℃ before 

W 嬲h酣 rab5it pla~Iet Was}1ed rabbit ptataler was 

coLlected from blood of New Zealand whi忱 rabbits(2 8± 

0．3)” The p Latelets wall：suspended  in Tris-Tyrode s 

BSA at a conoentration of 3×10 -L 

Bio-Pasay of PAY PAF was assayed inthe agglegation 

of washed rabbit platelet with an agglutometer 

RESULTs 

Effect of LPS on [Caz ]{of PMO Basal 

levels of[ca ]．in nonstimulated PMO were 178 

±32 nmol。L After stimulation by LPS (5 nag 

·L )for 0．5，1，2 min．[Caa ] of PMO were 

190 ± 27， 196 ± 19， 192 ± 35 nmol·L_。， 

respectively ( = 6)． There were no statistical 

difference between nonstimulated and stimulated 

PMO． 

PAF released from PM O stimulated by LPS 

PAF was released from PMO under the stimulation 

0f LPS and it was not synthesized without LPS 

stlmulatlon． The released PAF reached the peak at 

LPS 5 mg·LI1 after 60 min incubation(Tab 1)． 

Tab 1- The re]~wse of PAF from PMO stimulated by LPS in 

varlons concentration andtime( 3) 

Effect of dregs on tbe release of PAF Tet 

and Fura 2一AM  decrea sed the release of PAF in a 

drxse-dependent manner，Bay k 8644 increased that． 

Bay k 8644 by itself， however+ did not cause the 

release of PAF from PM 0 ． Under the ~qlTte 

condition， the positive control drug m epacrine 

(Mep)also inhibited the release of PAF In the 

presence of Bay k 8644 5 0 “Ⅱ1o卜 L ，the effects 

of Tet and Fura 2-AM were completely or partly 

reversed(Tab 2)． 

Tab 2． Effect ofTet，Fura 2-AM ， and Bay k 8644 o111the 

release of PAF from PMO in the presence of LPS 5 mg-L～ ． 

=6， ± 5． P> 0．05， P < 0．05， P < 0．01 5 LPS 

group； P< 0．O1 LPS+ _， k 8644 group． 

PAF／txg-L一 

None 

LPS 

LPS 4-Tet 0．1~*mol·L一 

LPS 4-Tet 1．0 ·L。。 

LPS+Tet 10 un ·L一 

LPS+Tet lO0／*tool·L一 

LPS+Fura 2一AM 8．01 -L 

LPS+Fura 2-AM 0．1 ramol-L 

LPS Fura 2-AM 1．0 umd·L 

LPS4-Fura 2-AM 10 un均卜L。。 

LPS+Bay k 86“ O．5 un均_．L。。 

LPS十Bay k 86“ 1．O啪 _．L。。 

LPS+Bay k 86“ 5．O啪 _．L。。 

LPS十Bay k 864410．8 u【n -L。。 

Bay k 86“ 5．O ·L。。 

LPS+M d)acrine106 unm【-L一 

LPS+Bay k 8644 5．0#tool-L一 

LPS+Bay k 8644+Tet 8．1w'ao L·L 

LPS+Bay k 8644+TetLO~'ao L-L 

LPS+Bay k 8644+Teti0#tool-L一 

LPS+Bay k 8644+Tat100吡∞【·L。。 

LPS+Bay k 8644+Fura 2．AM 0．01 unm卜L 

LPS+Bay k 8644十Fura 2-AM 0．1,umo L·L— 

LPS+Bay k8644+Fura 2-AM 1．0Ⅱmd·L 

LPS十Bay k 8644十Fura 2．AM 18t~moL-L。。 

0 

11．8±1 2 

g．8 4-l_2。 

6 5±1 6c 

4．7 1 0．8c 

3 4 0．4c 

g．2 11 7c 

5 I±l_3c 

3 7=0．4 

3．2 0 3 

12．7=1 3 

13．2=1．7 

16．2±I．4c 

17．6 4-I 5 

O 

4．4±0 8 

16．5±1 1 

12．2±8 9 

i0．2±8．9 

9．2±O 6“ 

5．2±8．5 

10．7±1，1 

6．5±1 7 

4．7±0．4 

4 2±0．5 

DISCUSS10N 

In the extracting procession of PAF， it was 

passible that Tet was co-extracted with PAF．which 

inhibited the platelet aggregation at a concentration 

0f 12．5—100 mg-L～ {i13
． but in our experiment． 

the maximal concentration of Tet w 100 m∞ I．L 

and its final concentration in platelets suspension 

was 6．6 mg ’L ． even if Tet was compeletly 

extracted + Tet has little effect on the platelet 
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aggregation at this concentration．the assay of PAF the cytoplasmic calcium ion mn~ntmtion of lacrimal acinar l1s 

was r~tsonable． kmlated from rat stu出ed with Fura-2 n1l。 t~hnique． 

PAF call be pmduced and released by various Ch。“Ph帅 Bull 1990；6：296—8 

c elJs． The resul indicated that LPs s im u1ated 。
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the rat PM O to release PAF，but did not rapidly alveolar lay fluid from asthmatjc subjects
．  

increase [Ca” ] of PMO The intracellular Eur R Ir J 1990；3：4O8—13 

calcium chelator Fura 2-AM and the calcium 10 Wykle RI ．O’Flaherty JT．ThoraasⅧ P】㈣telet eti~ing 

antagonist Tet dose—dependently decmssed the factor Methods Eazymo] 1988；163：45 54． 

release 0f PAF， the calcium channe1 agonist 11 Q YM,Hu g YH s nf忙tra力曲 ㈣ b platelet 

Bay k 8644 incre the release 。f PAF and 
Aag g 篙 “ 

completely 0 partly reversed the effect of Tet and ) Z1，
一  2- 

Fura 2-AM，although Bay k 8644 by itself did not ，粉防己碱。Fara 2-AM和Bay k 8644对脂多糖剌 
cause the release of PAF· It suggested that the 激大鼠腹腔巨噬细胞释放血小板活化园子的影响 
release of pAle was affected by the increase or _√ 

decrease of intracellular 【c ]．， and the 毫垄堡，塑丝  
intracellular [Ca ]．was necessfdTy for the release 0f (第三军医大学药理教研室．重庆630038，中国) 

PAF 。 PM。 i “ L althoug“ 关键词 钙通道阻滞剂：粉防己碱 ：F
ura 2-AM；LPS did 

not increase intracellular【Ca2 1．of PMO． 一 H ⋯ 一 ⋯  ̈ ¨’ ⋯  
Bay k 8644；脂多糖 腹腔巨噬细胞：血小板活化 
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A目的：研究钙与脂多糖【LPS)’刺激大鼠腹腔巨噬 

细胞(PM0)释放血小板活化因子 (PAF)的关系 

方法：通过 PAF的生物测定法，观察了粉防己碱 

【Tet】、 Fura 2-AM 和 Bay k 8644对 LPS刺 激 

PMo释放 PAF的影响 结果：LPS刺激 PMO释 

放 PAF．但并不使其细胞内钙增高．Tet在 0 1． 

1 0．10，100#mol·L 和 Fura 2-AM 在 0 01． 

0 1．1 0．10 Hmol·L 时降低 LPS刺激的 PM0 

释放 PAF【分别为 9 8±1 1，6 5±1 6．4 7±0 8． 

3 4±0 4．9 2± 1 7，5 2± 1 3， 3．7± 0 4． 3 2 

±0 3 Pg·L～。无药物时 11 8±1 2 g·L 】． 

Bay k 8644在 1 0．5 0．10 pmol·L 时能增 加 

LPS刺激的 PAF释放能增加 LPS刺激的 PAF释 

放【分别为 13 2±1 7．16 2±1 4．17 6±1 5 vg 

·L )。并且 Bay k 8644在 5 0 pmol L。。时能全 

部或部分逆转 Tet和 Fura 2-AM对 PAF释放的抑 

制作用 结论 ：尽管 LPS并不明显增加臣噬细胞 

内钙．但 细胞 内钙 对 LPS刺激 的 PAF释放 是 

必要的 
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