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物的解毒处理能力． 方法：制各肾上腺、肝亚细 

胞组分． 测定谷胱甘肽转移酶(GST)、还原酶、 

过氧化物酶 ． 结果：GST在胎肾上腺微粒体、线 

粒体、胞浆 中含量分别是肝各 亚细胞 组分 中的 

373％、270％和 167％． 肾上腺微粒体 GST活 

性与细胞色素 P-450、与氮基 比林脱 甲基酶活性 

皆呈正相关 ． 肾上腺线粒体谷胱甘肽还原酶、过 

氧化物酶分别是肝线粒体 中的 506％和 482％． 

结论 ：胎 肾上腺有比胎肝更大的解毒能力 ． 提示 

胎肾上腺兼有药物代谢器官的功能． 
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Dual effects of 5-ll= Ir0】 n a埘Iine on stable analogue of thromboxane 
A2．induced aggregation and release reaction in rabbit platelets 

LI Bai．yan2，ZHOU You-Cai，LIW en-I-I~ 

(D ，，lI哪 ofPham~co／ogy，HarbinMedical Unive~ity，Harbin150086，China) 
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心 I：To咖由 啦 d＆of 5-畸血蕊y口yDlm (5． 

ttT)∞ stable~mlogue of血∞妇l瑚De A2(sI )一 

曲 0ed pl~elel 印e， ag 蛳0n， and rele~e 

Ieac ． METHODS： Pl~elet I印e ch蚰 and 

a邑罂eg蚰彻 weffe 咖m丘ed by the light位m蛐 ss．啪 

血r。u曲 platelel-ri~ pI跚 a(PRP)． Rel朗seIeac虹0Ⅱ 

was evaluated by the 珊n lnt of ATP in 也e Ⅱ d．衄  

and cv幻 丘ee C wasⅡ a飘Ired by fluorescent 

imEIging． REsIⅡ嬲 ：(1)sI O．3—3 mD】·L_。一 

indu∞d sha 出删I窖e缸Uowed by a邑罂e 廿0n． When 

l盯 3 ·L was addedt0 PRP，山e releasB 

laclj衄 was oecurled． PlE姐e蚰 em of PRP with 5- 

ItT 3 m0】‘L_。， 山e 血叩e 曲 ∞ ge by SI was 

曲 0】 andthe a罢 by STA20．3 ·L- 

was即h蛐耐 (P<0．01)， l盯 3 ·L～． 

ind~ed娉 e雩廊 was not affected，hltthe Iease 

Iea 0nwas pamal1y鲫pp (P<O．O1)． (2) 

A2O．3 啪 l·L_。一'm 【C ]i w硒 

丘删[h ．m嘲 sed by 5一ttT 口re虹曩山nent， hlt 山e 

lC Ji m曲iliza吐咄 by sI 3 m0l‘LI1 was 

decIe日sedby 5-I-IT，especially the peak leve1． (3) 
The 落re 0Ⅱwi血叽 t IeaseIeac妇 was jnae昌Is耐  

‘n啦 t ppmed by№ Pbs【d Rc u ∞ (1993— 
19％ ) 

P ＆ —667—1354 Fax 86．451—232—7091． 

E-mail 1如 @锄 s． b皿 1． 

Re~ived 19974)1-~ A唧 ed】9 瑚  

丘咖 3．4±2．1 t025．6±1．8％ (P<0．01)袖 l0 

sinterval and the a 】an0础 m was dec】jned w洫 the 

pf0】伽 姐 of山e intervals． The a邑罂 eg w洫  

把I黜 Ieac妇 was n0t affected by d姐n ng 妇  

intervals．but血e龙 地∞ 缡c妇 was de嘲 sedin 山e 

s蛐 雠 a呦 t． C0I (=I 瑁10N：-Il1e dual ef[bct＆ 

。f 5-ItT 0Ⅱ sI 一ind~ed aggre咖 and release 
代 i0Ⅱ and the mcleeul~ Ⅱ峙d1如ism of this bct 

wastrml~blytb∞ the regulative acti~ of5-I-IT 

【C ]im。bm枷 0ⅡbysI ． 

Ble d pla~elet plays an inlp0r【aIlt role direcUy 

thr。u its fimetic~s or indirectly due协 soIne active 

substances Or cymldnes released during pla~elet 

activation， for example， aden~ le dipb0sD11ate 

(ADP)，5-hydmx扣 t揶nj]De(5-Hr)，calci~ ion 

(c )，pk她 activating factor(PAF)，and s0咖 

enzymes． n addition， the Dla eI iS the most 

imtx~allt store of5-Hr，asalocal circulating re目】】a时  

it can be released丘伽 dense 锄1lles ofplatelets up∞  

suitable m 虹0n，and髑ha∞ed凼B ag ega虹蚰s by 
ADP and epinephrineL卜 副 but the effects of 5-HT On 

release reac石∞ are still uncleared． In the present 

research，a stable analogue ofll】IoII】b‘臻aneA2(STy％) 
was selected since it ~aused both aggregation and 

rd∞se teaetic~，which relied On the coT1∞n扛ad0n of 

STA2． Ft~ aore， the effects of 5-HT Oil s11A。． 

induced platelet shape enrage，agge~ on and release 

n~tction Ⅵ observed separately．and cymsofic-flee 

甜  (t甜  ] )_Ivas also evaluated in washed single 
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plateletloadedwith Fura2一AM byfluorescentimaging 

忙c 】e． 

1te~ nts A stable analogue of sTA2，kindly provided 

byOno Phanmcet~cal Co of Japan．Ⅵ dissolvedin eltamlol 

and s~cledin a flreez~ Itwas diluted with Tr~ btfffer saline 

∞ touse． Other reagentsw∞ the same 咖 Ils study ． 

The ：pm d0lI of platelet-rlch-plasma(PRP)，platelet- 

poor-plasma(PPP)，wa蚓 platelcL in ra晰 B from m e址 

of Exrerlm~ al A 瑚 ls，H抽 Medical Uinversity．and the 

Fura-2 loading，the I玎艇 mm跳 ofplatelet aE粤q d∞ ，release 

re ∞，andl( J1 k,i n ewetsl~ plateletsw e ac酬 ng 
to 0I盯 I~VleUs rese．~da( 

趾eIm with diffelem densities have cliffezent respom~ ∞ 

lh∞mb-m 。 Thelargest group and high~ density ofplatelets 

w越selected e~geeiallyf themeastu'eml~lt of[c ]L- 

sI dsd舶 I田柚 R~ultsw asj± and 

with t-test． 

Decrease in light呦 l鲫 jssi仙 (DI．T) 

STA20．3 脚 卜 L induced DLT，so called platelet 

shape chalIge，and small reversible aggregationwithout 

releasetl~clJon． STA21 and3儿r∞ 卜L一 also caused 

a tl"ml~ient DLT before its aggregation． The 

ea咖 ellt of H 山 5一HT 3 脚 1．L-。，which 

inducedDLT only in rabbitL 
， abolished theDLT bv 

STA2(Tab1)． 

Eglllzic acid 3 rrmaol·L一。dId not affect STA2． 

inducedDLT(Tab 2)． 

Ag q and release ~ o111 In rabbit 

H ， STAz 1 and 3 ㈣ 1．LI1 induced DLT and 

subsequently aggregation with release n 0n which 

were notinhibited by indomethacin 3tanol·L—1．but 

inhibited by egtazic acid(T曲 2)． When 5-}fr 3 

tanol·L_。 was ad~-ninisWated before， ST 0．3 

tanol‘L～一induced aggregation was enhanced fP < 

0．O1)，and STA21 and 3tlmol‘L～一caused aggrega- 

tions were not changed， whil~， the release reactiom 

were par~aUy suppressed(P<0．O1，Tab 1)． 

Tab 1． EI萤ec估 of S．I-IT 3 Imaoi·L-1 on S -induced 

plat~let shape cll雌 ，ag eg蚰 龇 ，rel曲se re in 

PRP(n=13—17 p理 m蓝) l 6—8在 b 

霉±s． 叩 >0．05。cp<0．01岱 A2． 

T日b 2． E曲ec晦of iIld啊neIlhBdlI(hId)目md eI 衄-c add 

{N~IrA) 0n A2--删hH d I~telet shape dm 学 。 

a罟擎铝 嘣蛳 rel曲se ac6on in PII．P (n =12 —2,4 

叩眦a如m)删 [ 】i iI1 w s-mgk pl~elet 

cll=28—44 cells) 6mbl~ts． ± ． 

<0．吡 A2． 

Sbape Ag e_ Release 

cI n Ieac 

(％ ofl蛳  (ATP 

舡im 商∞ c 萨) Ⅲ0I·L ) 

[c ]t／ 
I皿 0l-L一 

E~fects 0￡廿埘lemtenral between addi6o珊 

0f5-IfrandffrAz STy％was added at10。30，60， 

and120 s afterthe addition of5一HT． STA20
． 3gmol 

‘

L-。-indu0ed ag m was enhanced by 5一HT 

prelrealment and lbjs enhancement was reduced wiⅡ1 

prolongation of吐Ie吐瑚e inter~als between additions of 

5-}fr and STA2(tbe e result_Ivas m  ADP 

0．3 ·L )． Intbe case of S，rA2 3脚 1．L-。。 

lbe aggregation w not influenced． but the ~lease 

reaction was rednced by prolongation of that inter~als 

(Fig1)． 

[C Jt m曲删∞d蛐 In single I出ed 

platelet，STA20．3—3舢 l·L caused a ooncen怕一 

ti~-aependent increase in[c ]；缸 resting level 

82±3 nmol‘L一。to98±9，187±5 and266±2,4 n~rnol 

‘ L-。，respectively． The peak valuewas seen at20 s 

after蚰∞ul on with S，rA2 3伽 10】·L and raCcUy 

returnedto about 2(耵 n~rnol at 40 s after stimulation and 
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l 基 
1． E盱eds of血  in怔m lbetween the 瓢ldm肌  

of 5-HT 柚 d that of 衄 a{落陀 ∞ 衄 d tel嘲 e 

埋ac by ． 5．Ⅲ 懈  血出心I伽 毗 10， 

30，6o．胁 d／20 s be ． =B一12 pr - 

fionsfrom 6 rabbits． 霉 ±s． 

>0．05． 《0．01 懈 0 s． 

tb∞ maintained this level during 2 rain． STA2- 

induced[Ca2 ]E mobilization was par~aUy inhibited by 

extracellular egtazic acid 3 mmol·L一 which inhibited 

STAz 3 banol‘L—l_induced aggregation completely and 

the release reaction was partially inhibited． but the 

DLTwas not affected(Tab 2)． 

The preincubation ofwashed platelet with 5一ttT 3 

1．L～，STA2 O．3／~nol·L-l_induced[Caz ]i 

mobilization was lIl缸●0ed． STA2 3 p~nol·L一 一 

induced C Ji~av．ase was partially suppr~ by 

the saITletr~atmcilt(Fig 2)． 

STA2was selectedto activatetheplat~lct．b吼 use 

-indue*xl lpe cha~ge，ag 嘴  ∞ ，and 商 ease 

reaction w∞ closely related to its~xraceutralion．and 

they Ⅵ not ass~-iated with the fotln~ orl of 

STAt0．3 mOl_L 

’ 

{ 

ST 0 a m 。L 

STAI 

一 120—60 0 60 1如 1蛐 2椰 一12O—SO 0 60 1201●O 2柏  

ng2． 

． 

A2． 

置 ± s． 

E∞eds of 5-Ⅲ ∞ [ ’]iⅡ∞哑  

娜 wasadded 2 bE the addition of 

n=34—41 0eIls h帆 atleast 6 rabbits． 

>0．05． 《0．05， <0．毗  Sa'A~． 

thromboxan~， but due to dirccfly binding to its 

唧 t01瑚
．  

The effect of5-HT on shape cha~ge by was 

simlj】arto that onADPa~
． Thatmeansthat beforetim 

ape change by 5’Hr reversed，the addition of STAz 

could not indu~ shape change again and di硎 y 

induced aggregation， suggesting that platelet shape 

ckⅡlges by differellt agents might be through the 

similar intracellular mechanisms， but via different 

receptors(Tab 3)． With egtazic acid，the results 

suggested that the shape change was related to 

intracellular Ca2 ease．the extracellularCa2 was 

required for aggregation， and both intra- and 

extracellular C mi t be needed for release reaction 

slIIce e~azic acidonly partiallyinhibited期 -induced 

release re． on and lCa2 Jimobilization by STA2． 

Inthe experimentsof5．HTwithADP(1]and5-HT 

Tab3． El~ecls $-ItT眦 thepk岫let出  吐蛆 ．Ⅱ酬 by曲 曲 ，sI 
=11—23 prepa删 O∞ from 6—9 r bbib． ± ． 

啪 啪 啪 轴 

一l 、E】一 一! =●_●；u 

1llDE{ § 一￡ } ‘ 
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with STA2⋯ ，the evidencesindicatedthattheincrease 

jnthe rate of Ca2 influx might be so important for 

platelet aggrega~on and release ll~ or1． The rate of 

[Ca2 Ji elevation by 5-HT， ADP， and lower 

eolw．entration of ： WaS slowly and the aggregation 

Ⅵ|as usually weak and reversible． Once aggregation 

occum~ with “ l'e~lction by hi~her concentration 

of STA2 Or tl-a'ombin ～，the slope of[Ca2 ]， 
mobilization was very a ，suggesting that a large 

a~aotmt of【Ca2 ]1 acctmaulalion might be n00ded to 

activating the intracellular enzyme system involved in 

工elease 叩 ． In addition． the enhancement of 

aggregationsⅥ惯e declinedwith the prolongation oflbe 

intervals， which had a similar time O01J／'Se of inositol 

曲0sph啦 fonmlion~ ． 

In cortclusion， the platelet shape cha~,ed by 

different agea~ts occuroed duetothe similarintracellular 

n坨ch田1isms． 5-FIT possessed dual effects Oil STA2- 

induced a 售 叩 and release reacd∞ ， the rate of 

【Ca2 Ji elevation seemedto be closely associated with 

雒粤 细 伽 and release reaction． "me enhancement of 
5-HT Oil STA2一induced aggregation as probably 

atlIl~ to the[c ]i superimt~ tion of calcium 
influx by STA2based oninwaceUular calcium releaseby 

5-HT， but the mechanisms of suppr~ on of STA2一 

stimulated release t'l~ction by 5-HT could not be 

explained with these data． 

1 U BY，BaiY，U Wlt Etlbsalcem mt ofADP-induced aggregati~ 

by 5- 血0叮 a 雎 ia ral~it platelets． 

HⅧ Sin1990；19：in press 

2 de0la肋 y de0 r0e1l髓 D，Roevem P，V锄 llelleH，DeClelrckF． 

埘噌 effect of稿∞蛐 and 印in印 ∞  h皿 肌 

ph旺Iel at l g啦I协∞由l甜衄 

Fl Len l嘶 ：219：鹄 一8． 

3 V哪 gsDM，晰 蛆 ， 蹦 ，u Jv，B0蛔 F 

Pb【衄吐 of 脚 _劬 倒 ag Eg砒i0n in hLⅡn皿 pI批  曲 

蛳 by 5- 出晾yt啪 柚d adre吐 

lit，Ph蜘 nac0l 19蛇 ：106：917一嚣 

4 Ij BY，Qi∞ GF．s皿 ，6a0YR．，U wH 

埘 i唧 effects of ONO~708 s．1 ∞ 曲mpe出∞ge 

ag 咖  rabbit 嘲如 h倒 by 

A血 H皿田mc0J Sin 1996：17：345—8 

5 Ij BY，B Y，IjGZ，IjwH，硷 K，W啦 YP 

Effects M 447 衄 岫 Ⅷ i 】∞d ag g砒i0n， ∞ B如 n of 

A ，蛐d【C J．m曲丑iza帆  l~oit plalelet~ 

Ac诅 Pk叮曲c01 Sin1995：16：1O8—13 

6 Li BY．IjwH，B丑i Y _肼l蛳 betwee~pl~telet deⅡs时 删  

劬出 t a嚣 唧 毗ion， AI'P ∞辨， and 嘲 。1i 丘∞ calcium 

皿d蝴i in r~oits Ac诅 PhⅡm酬 sm l9蛄 ：16：367—72 ．  

7 Ij BY，He Sz，IjwH． } 咖 n 目 ： ofhL衄  d即商睁 

鲫bEq a窖 昭 ，。e 0ⅡofAI'P，柚d 

~dNum 0 c目n口 A吐a Phmm酬 Sin1996：17：152—5．  

8 M im M，U BY，岫 A， M o m 幽 in 

出瑾i竹 印 0凹b妇 s 0fn~bbitwashed一砒E 
‘ ／ ' 0 

RⅢ 1995；17：51—60 ， 

J／I～，) 

5-lit对 S'l'Az介导的血小板聚集和释放反应 

的双重影响 

李柏岩 ，周有 李文汉 {之 7； 
T 哥瑶医再 理教研室，哈尔滨l50086，中国) 

目的：研究 5-FIT对 STAz血小板聚集和释放反应 

的影响及可能 的分子机制． 方法：以透光法 ，介 

质中ATP含量及荧光图像法评价血小板变形 ，聚 

集反应和[c ]，水平． 结果：(1)5-ttT预处理可 

消除 2的血小板变形 ，s1 0．3 gmN·L-1的聚 

集增强，l一3 ·L 的聚集不变 ，释放反应抑 

制． (2)5-HT预处理增加 s1 0．3 pn'~l·L 的 

[ca2 ]j，降低 3 ·LI1的[Ca2+]，降低． (3) 

延 长 加 入 5-FIT 和 STAz的 间 隔， 0．3 

rn0l·L 的聚集增强 ，3 gnml·LI1的聚集不变，释 

放反应抑制． 结论 ：5-HT对 STAz介导的聚集 和 

释放反应有双重影响．对 s1 [Ca2 ]j的调节可 

能是上述反应的分子机制 ． 
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