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Enhancement of cardiac performan ce of isolated working guinea pig 

heart by rabbit platelet and involvement of histamine 

GUo Zhao—Gui ．CHEN Ya—Li．XIE Da—NJan 

(Research Section ofPharmacology，Hu-nan Medical University，Changsha 410078，China) 

AB 【1M Aiterations of cardiac performance by 

washed rabbit pietelets were investigated in isolated 

working guinea pig hearts- En need cardiac rune- 

tions emerged about 5 s alter in~racardiac injecrlon of 

pietelet suspension (6× 100一 i0× 10‘ceUs·Inl一‘)． 

The LVP，+dP／d 一 ，一dP／山 ，and魄 vgere in— 

cre41sed by 3O ，73 ，46 ，and 18 (P< 0．05 or 

0．01)，respectively．and recovered about10minlater． 

I11 th e range of 1×10a一 70× 10a cells·m1一 ．platelet 

suspenslolt strengthened the cardmc periormance ln a 

manner- The supe rnatant 

demonstrated positive inotropie and chronotrop[c eL 

fects as,a~ll，quite simiIer to those of th e suspe nsion． 

C／metidine (c_m，】 n。l·L )redaced  the cardioto．一 

ic effect of the pietelet． Mast celI of the isolated 

gmnea Pig heart was proven to be in an acUvated state 

upo n 10。cells·mr platelet challenge by electron nil- 

croscopy． Histamine content in platelet suspension 

measured by HPLC was showIi to be 2．6+s 0．7 g per 

10’pietelets． It is concluded tha t histamine．released 

from pieteleta and cardiacmast cells，was a keyfactor 

in the cardIec alterations． 
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Little attention has been direeted toward 

the non—thrombotic properties or prethxombot— 

ic events of the ptatelet( and invoJvement of 

histamine． In this study，for the first time 

the washed rabbit platelet suspension was used 

to perfuse the isolated working guinea pig 

heart· Contrary to other platelet-perfused  

isotatcd heart models0一 ．the isolated guinea 

pig heart displayed an obvious cha nge in car— 

disc performance． As histamine ha s long 

been recognized  as a cardiotonic agent。cim eti— 
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dine(Cim)，al1 H2 antagonist t was utilized in 

the isolated heart pretreatment． Uhrastrue— 

tura1 examination of the mast cell in i§olated 

heart and histamine analysis of the ptatelet 

suspension by HPLC were also carried OUt． 

M A．皿 Rl[̂LS AND M ETH0DS 

PIstelet suspension The．washed rabbit pietelet 

suspension was prepared  acc0rd．mg fo the'method of 

Ardlie打 at(”with some modifrcatio~s． Briefly．the 

rabbit blcod was colhcted into 3．8％ ttlsodinra ckrate 

(1l 9，vol‘vo1)and centrifuged at 270Xgfor10 rnln 

at Z5土 1℃ ． Pl且telet rich piesl'll~ (PRP) was ceil- 

trifuged  3 times aE 950XE with intermediate washings 

in Ca'+-fr~ Tyroch solution (pH 7．35， Hepe s— 

buffered) containing 0．35 bovine ser啪 albumin 

(BSA-Sigma)and ethylene glycotetraacetic sy~id 0．5 

m[i3oI·L。。(EGTA-Shang ha i Che micaI Reagent Fac- 

tory)． Th platelet was suspended in BSA—Tyro& so- 

lut／on and  counted，and ita activity Was tested with a 

dual-channel aggregometer(DAM21．Jiangsu)． 

Isolated r-d l heart Guinea皿 ，weighing 

315土s 30g-were supplied bythe animal centerofHu一 

118n M edical University． Cardiac function parame tera 

were recorded on an 8-cha nnel Polygraph ( M 一6000． 

Nibon Kohden)且8 described previously呦． 

HI-h皿 Ine analys-I analysis me thod was 

from that of R6rmherg at0 With a 1ittle adaptation． 

Briefly，it was performed by HPLC (Waters 510)in 

connection with a (RF．5000 

Shim d )． n e fluorescence was monitored at 445 

nm wi 血 excitation at 350 nm． ：qietamlne WaS dJ~ va- 

tized to a fluorogeuic compo und  o-phthaldlaJdehyde 

(OPA ， Fluka)． Peaks re separated  on a 

Spherisorb C1” 5 m  pe rtiele size，reversed—pha se col 

u咖 250× ID 4．6妯 (D Ien Institute of Cbemi eal 

Pbysits，Chinese Academy of Sciences)． The mobih 

phase consisted of 45 methanoI and 55％ acetate 

buffer，pH 4．50． flow rate was 0．7ml·min--． 
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H tIInine日 &rd日(histaInine dihydrochloride，si 

ms) r帆 run dafly to ascertain the consistency of elu． 

tips time and the  sensitivity of the  assay． The elution 

time of histamine~OPA was 9 mln． The detection lim- 

itfor histamine vFa8 3．75 pmol bythis assay． S lN一 

3 l 1． Det*；led description of methodology w∞ pub- 

fishedtlsewhe re口，． 

E】 Itm I-I protoc~ washed rabbit 

platelet wall adjusted to within the range of 6X l0I一10 

X10I ceils·nd 一 ．andfirsttested foriits activitywi th 

the method of platalet aggregation induced by platelet- 

activating factor (PAF，Sdgma) 1 urea ·L～． Only 

the  suspensions showing normal plstaler activities were 

usedfor the  experinumtsl 1)Theisolated hearts ( 霉 

B)were challengedby the plstaler suspension alone or 

with pre~reatment ofCim l姗帕卜 L～． The effect of 

the supe~ tantof the p1atalet suspe~sioum B enm— 

ined a3 well( ： ‘)． The possibility of platalet con- 

centration effect( j=4)was“ plored wi thin a gradient 

of ptatelet concentrations 1×loI，3Xl0I，l×lo．，3× 

lo．，and 7X10‘ml一． 2)The suspension( =6)w曩s 

deproteinized by pe rehloclc acid 0．4 mof ·L一 ‘’and 

the n analy~ d byHPLC． 3)Themastceil ofthe  right 

nrium w丑s observed吼 der a transmission electron mi- 

croscope (H_600，Hitachi)since it is abundant in his． 

tamlne． Procedures for fixing，emhe ddlng ，and  sec— 

tioni~g{ottowedthoseof toutip．e。t．憎B preparation． 

tlc-1．nail s Data were expre日日ed 黔 土 ， 

some were expressed as!~ -cent change 0ver contro]一 

and  evaluated dI pai d f test． 

Efleets of atelet suspension 帅 isplated 

hearts sad theu tagonism of ehnetidins An 

obvious enhancement phaset which appeared 

alter 5士 1 s of plateht suspension administra 

tips，was seen in the isolated hearts( 一 8)． 

The LVP，+dP／df 。一dP／山。 ，and HR 

were increased by 30 ，73 ，46 ，and 13 

(P< O．01)over the control group，respective- 

ly． Theft it was followed by a prolonged neg一 

"afive inotropie phase． Afterr 10士 5 min，the 

isolated hearts recovered． The enhanc ing ef． 

fact of platelets was largely antagonized by 

Cim 1lamol·L～ by decreases ofLVP，+dP／ 

df ，一dP／df ，and HR by 18 ，32 ， 

21 ，and 6 (P< O．05 or 0．o1)，respective． 

1y (Tab 1)． The supernatant exerted a sial- 

lar effect as the suspens ion did (P> n o5)as 

LVP，+ dP／山 ，一dP／dt ，and HR in． 

cressed  by 18 ， 59 ，55 ，and 26 ，re． 

spectively． Conc entration-response relation- 

ship of platelet on isolated guinea g hearts 

was shown in Fig 1． 

Tab 1． Rlrlrceta of plttelets(6X 10'·ml 。)m the 

isolatedwortlnS删 m  p-Ihe~--ts*ridut~ enistk 

fect ordmetJd~ 1m ol·L一 ． I 0，覃土 > 

m 够 ，。P<  o5， < m 01嚼 contro1． 

co Plat +嚣et。 
LVP．kPa 

+dP， ．kPll·s一 

-- dP／dk。． ·s— 
HR．bpm 

13．2士 2．8 

270士 60 

210士60 

221土 l2 

l7土 5c 

480土 164‘ 

300士94‘ 

249士 21 

ll土3 

330士 03 

24O士 68' 

233土 22I 

蠹 
I } 一 蚤 ． I 一

，．／T l1 
日百1了1商—再—一0 0 

Plateletconcenuatioa／Ig㈣ bcr·ml一’ 

啦 !． Rlrt~t．f wished rab~t p-_teId smpem~om¨ 

hol-t．d Sulsm p-I heart．  ̂ ●，i土 ‘P> 0S， 

I-P< 惦 ，⋯ P< 0．0l啊 contro1． 

Effects ot platelet suspa sion on mast cell 

morpl~log? Uhrastructural changes of mast 

cell and surrounding capillaries of the isolated 

heart challenged with the platelet suspe nsion 

were shown  in Fig 2(Plate 1)． The mast cell 
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was activated upon challenge，and the eytoso- 

lic granules showed degranulation and exocy— 

tosis． 

Quantitation of histamine in platelet sus- 

pension The derivatization product in the 

platelet suspension displayed a single peak on 

the chroraatogram． The peak appeared con- 

stantly at 9 min which was coincident with 

that of histamine standard (Fig 3)． His— 

taraine content in the platelet suspension was 

2．6~ 0．7 g (23士 6 nmo1)per 10 platelets． 

2．5 

0 5 

Time／miR 

Fig 3· Chromatogram of stu dK d hlstamtm ．Ⅱd 

plat~ et suspension自m pie deg~Jvati=ed _fth OPA． 

The platelet sample presented 'an elution 

peak at 9 rain simuhaneously with that of 

histamine． 

Histamine was proven to possess proper— 

ties of positive inotropisra and chrono— 

tropism‘ ”． In our experiment，Cim ，an H2 

receptor blocker，reduced the enhancing effect 

of the platelets on the isplated heart，while 

pyrilaraine，an H1 blocker，did not． HPLC 

analysis verified the existence of histamine in 

the rabbit platelet suspension up to 23士 6 

nrnol per 10 cells． If a mean platelet volume 

of 6．0 岍n0[11 was as suraed， 23 nmol of his— 

taraine pe r 10。plateht yielded a cytoplasmic 

histamine of 3．8 mmo1·L一 ． The cardiac 

mast cell was activated upon plateht challenge 

as the cytosolic granules presented degranula— 

tion and／or exocytosis． Therefore，histaraine 

is one of the candidates capable of elieiting the 

rdiac alterations． 

Hista mine synthesis and secretion were 

likely independent of platelet aggregation in 

the case of washed rabbit plateht and it was 

supported by PAF aggregation test． Newly 

synthesized intracellulfir histami ne played a 

role in collagen—mediated plateht activation 

and it may facilitate the secretion response of 

plateht granules ． Therefore．intrinsic his— 

taraine could promote aggregation of the 

platelets po ssibly as a second messenger． 

In conclusion，the washed rabbit platelets 

enhanced the cardiac pe rformance of isplated 

working guinea  pig hearts in a concentration— 

dependent manner，which could partly be as— 

cribed to the effects of histami ne originaled in 

platelets and／or the myocardial mast cells． 
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摘要 用洗涤家兔血小板悬液和其上清灌注离体豚鼠 

作 功 心脏 ，心 脏 作功谁 度 依 赖性 增 强． 西 畔普丁 

(Cim)1 pmol·L 显著抑制增强相． 经 HPLC测出血 

小板悬液每lO’血小板音组胺2．6士0．7 ． 电镜显示 

受血小板攻击的心脏肥大细胞处于活动朝． 结果表 

明，心功能加强与血小板及心脏肥大细胞释放的组胺 

有关． 

关键词 组胺 耍娃萱工；皇尘耍；尘些 堡堕垫垄 
当 肥大细胞；电镜 
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Chlorpromazine attenuated electroacupuncture analgesia 

in conscious rabbits 

DAI Jia—Le，XU Shao—Fen (Department of Neurobiology，School of  Basic Medical Sciences， 

Shanghai Medical University，Shanghai 200032，China) 

ABSTRACT By measuring the defense behavior in re— 

sponse to the noxious stimulation induced by potassium 

iontophoresis on err—lobe skin of coueious rabbit． 

chlorpromazine(CPZ) (0．5 mg·kg～ ，iv)induced hy- 

peraigesia， whereas it significantly attenuated elec— 

troacupuncture analgesia (EAA ) efficacy． Mono- 
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Bmines and their metabo lites in cerebrospinal fluid 

(CSF) were measured by high pressure liquid chro- 

matography with electrochemical detector (HPI C 

ECD)while the attenuation effect of CPZ on EAA 啪 s 

ohaerved ． CPZ marked ly enhalltCed 3，4-dihydroxyphe- 

nylacetic acid (D0PAC) (P< 0．05)and homovanillic 

acid (HVA) (P< 0_O1)contel2ts in CSF both In the 

presence and absence of electroaeupuncture． CPZ at— 

tenuated EAA with elevations of either D0PAc or 

HVA concentration in CSF． There was a positive COl"一 
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