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并不被钙或哇巴因取消． 但体内应用Tet未改变酶对 

哇巴固的反应性 并使其增高的钙敏性趋于加重． Tet 

对 WKY大 鼠心肌 Na+，K+．ATPase具有类似但较弱 

的体外澈活作用 匠 

关t询 橱 己碱l钠，钾一转运臆苷三礴酸爵}钙l哇 
巴因}心脏I近交 WKY大鼠越 交SHR大鼠旗 粒体 
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Effects of tetrandrine on production of leukotriene B·and 

thromboxane B2 in rabbit blood 

DU ge—Yiag，HU ANG Yue-Hua 

(Department ofPharmacology，ThirdMilitaryMedicalUniversity，Choagqing 630038,China) 

^Bs1Ⅱ LCT The effects of tetrandrine (Tet)on the 

production of 2 major metsbolites of arachidonic acid 

(AA)，the leukotrieae BI(LTB~)and the thromboxane 

(TXBD In rabbit whole blood wm  inveetigated by 

reversed phase high pressure hquid chromamgraphy 

(HPLC)and rnd ioimmunoaasay (RIA)，respectively． 

Afar incubation with different doses of TeI for 15 mio 

in vitro， the production of LTB| and TⅪ by 

rabbit whole blcod stimulated with calcimycin (2O 

．
umol·L一 )w略 inhibited in a dose-depend ent I蚰 Ⅱner， 

wi th Ic∞ value of 1 7．8土 8．6 and  1 7．7士 9．2 

m oI．L一 ，respectively- In th e presence of exogenous 

AAI the inhibitory effects of Tet were markedly Ies$一 

ened． The effects of Tet were muc h like those of 

calmodu1in (CaM ) antagonist flupheDazine (Flu)． 

Dexametbe sone (Dex)also iahibited th e production of 

L1 and  T when incubated With rabbit wbDIe 

blood for 6O mil1． Tet Iv 10 mg·kg also inhibited 
the production of m ‘and TXB2 in rabbit whole blood  

stimuleted wi th calcimFdn． Theoe results suggest 

that Tet may be ala antagonist of CaM ．thus suppress— 

ingthe rd∞se ofAAwhich哪 cat~zzed by caM de— 

pend ent phospholipass As(PLA：)from the membrane 

phosDhobpids of blood  celIs． 

KEY WORDS tetrand rineI leukotrienes B{ 

thromboxane B2{ calcimycin! high pressure fiqmd 

chromatographyt radioimmunoassay 

Tetraudtine (Tet)is the active principle 

of Stsphania tetrandra S M oore． It has anal- 

gesic，．anti—inflammatory， antianaphylaetic， 

Recdved 1991一O6_06 

antihypertensive， and anti-arrhythmic el- 

rests“ ． Our laboratory found that Tet inhib- 

ited the ADP— and gollagen-induced rabbit 

platelet aggregation and thromboxane A： 

(TXA：)biosynthesis，but did not inhibit the 

TXA：generation induced by exogenous AA ， 

and suppressed the calmodulin ( CaM ) 

activity‘ ． Tet inhibited the synthesis of 

LT and TXB2 inrabbit neutrophils (Neu) 

stimulated by calcimyein( ． In the present in- 

vesfigation，the effects of Tet on production of 

LT and TXB2 by ealeimycin-stimulated rab- 

bit whole blood were studled． 

M ^TEm ALS AND M BTHoDS 

Tet (Zhejmng Jiohua Pharmaceutical Factory)l 

fluphemzlne(FPZ，Shanghai Huanghe Pharmaceutical 

Factory){dexamethasone(Dex-Tianjin Huajin Phar- 

~ eeutical Factory)t L．TB‘'prostsglandin (PGIh．)， 

5odium arachidonate． and  cakimla~n (free acid) 

(Sigma，usA)I EJH]TXB2 RIA kit(Gene~l Hospital 

of PLA，Bdjiog，China，radioactivity 3．7 MBq·nd=。) 

and c1日Bond．Elut extraction colulnn (3 ml vol，Ana- 

lytlchem International Co，USA)． 

f_咖 expedmm ts 

1 Incubation ffotocol of drl●gB Blood ∞ l— 

lected from Japanese white rabbits of sither 0ez· 

weighing  2．1士 0．4 kg by carotid artery intubation· 

and anticoagulsted WitlI hepario (20 1U／n~ blood )． 

AIiquotsof whoh blood 1．5 nd weretranoferred into 

sUicog~d glass tubes andincubated for15 or 60mln 
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(Dex only)at 37℃ with 仉5 mltest drIIg8 ortheir 

vehicle (Hankss balanoe salt sotutlon． HBSS， pH 

7．4)．Calcim dⅡ (finaI oonoBntration 20 ·LI1) 

was added．The samples re mixed by vortaxing·and 

furthe r iacuhe ~ i for 30rain“一 ．The reaction mixt ure 

was∞mrjf ged 8t 1800X 置 for 5 vain．Supe~mtLnts 

re collected i~ tely for^lrtlI盱 processing． 

2 E越motion of LTB·In畔舢 m Analiqooz 

the supex~mtaBt 1．0 m1 was aci~Frecl to pH 3．0 with 

phosphe ~ buffered saline (PBs o．01 mol·L～ ，pH 

2．o)andmixedwith PGBI standard15 ngI凸meth81toI 

5OI|】． After~e~tzffugadon 8t 800X&for 3 vain，the 

samples m re poured into c1·Bond—Elut extractio~ 

columns which _ _邯 hed whh disdlled water 3 ml 

twice followed by he n钟耻 3 mli the n elu々 ed with ethyI 

acffl：atlB 3 m1． eth acetate eluatas were collected 

And driedtmderN。Btr~．JEU1． The  residuesw啪 recoil- 

sdtuted with 30 methanol 110 and 100 删  

used 唧 Lc assay． recover s of and 

L1B．_ 97．8士 3．9 “ 立6_m扣 om)and 87．4 

士2．6 ( 暑6)， 衅戡：t；' b． 

3 LTB4u y‘‘·” HPLC was carried outwith a 

W arm  system with M odeI 510 pump，Lamlxh-M ax 

MOde1 481 variabh ’nvden h uv／visibh detector． 

Hitachi 056 re∞ rder and CDM C 2A iategrator 

(S lll ii J删 fme Comp,~ng Technolo,gy)were 

used． A Nuchadl 7 pm 0璐 co[umu (250X4加 ， 

D日lian]nmtitut~of Che mlcal Physics，Academia Sini ) 

was etutad tlI mobHe phase (methe aol／dis珂led 

watar／acetic achi一66／33／o．08 by volume。adjusted t0 

pH 6．20 with NI-kOH)at aflow rate of 1．5 

ml·miD～． Tbe咖 B矾 Of the  column was 15．8— 

16-5MPa． Sit~ es啊 reinj哪ed_m100 aliqu咖 ． 

efnuentwasmonitored at 280m (genera]ly set at 

0．001 aura)． retention times and areas of peakB 

of and m  were recorded and iut~g：ated． As 

a13inte~m]m=rher，PGBI啪 a usedtoideudfy m |凸 

tlIe samples． values of 阻 inthe samples’"re 

caIcuhted from the regression eqoatina of I甩 st船一 

dam cur俅 The山 tecti g limit m s 1．6 ag·mL～． 

4 ExlrsctlonandRIAof 隅 was a stabh 

degradation pn,duct of TXA,． TXBlm  extracted 

and assayed followlng the隅 RIA kit instruction． 

valuesof TX& were calc~lated the regres— 

sioa equ 矗m of TX 札&ndard cum ． 

，| b  e马N ■h 

rabbits wePe zandomly divided im o either T眦 

(iv 10 mg· )group or} BsS g∞up． Tn and}田一 

Ss so~utlons were in}ected iv． Bl。od samp|es re 一 

lectad prjorto and15．60，120，and 240rain afterthe 

iv． The subsequent p~ocedurB of assa~ the m  

andTXBlwere c日 outfm the 3ameway asthose’m 

the in口 exper~ ta· 

lc 柚 -ly出 The t teat and 2_factor vail— 

Bn∞ analysiswere used for datainthe invitro and ￡ 

m'vo experiments．respecdvely． 

RESUm  

m ．[m tlen In rabldt whole broil 

stlm lIIated ca]dmycl~ The HPLC ehro- · 

matograms of LTB,and other metabolltes of 5一 

llpoxygenase pathway of AA in rabbit wh0Ie · 

blood showed that the retention time of the 

peak ofLTB,in sampleswasthe 88me asthat ． 

of LTB,standard．and the ratios of LTB,／ 

PG retention times were identicel in varioos 

samples (Fig 1)． The conteots of LTB‘in ‘ 

controls were 32．8士8．7 ng·ml 一 12)． 

，“ ‘ ； ’ 一  

1弋rf 窗 _考1 茚亩 

Rev~tioutime／mIt 

F1I 1· 叠P_皿PLc c 啊-h掣柚瞳 of岫 prod=d~= 

llt—硼删 b， aldm，dn B d laMblted b， teh e 

h r*M~t-w~oleMood． 

Inhibitory effeet毫of Tn oDformation 0f 

LTB．u d TX in rabldt whole blood The 

productions of LTBl and TX were inhibited 

by Tet io a dose—dependent manner in the 

absence of exogenous AA． The IC∞ values - 

and its 95 fidueisl limits were 17．B (28．9一 

l1．O)and 1 7．7(27．2— 11．5) t~mol·L～ ， 
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respectively(Fig 2)． Tat did not inhibit the 

formation of LTB‘and TX in the presence of 

exogenous AA even when its concentration 

was devated to 50 pmol·L-1(Tab 1)．、 

＼ ． 

．

- 6 8 7 -- 4。 、卜  J  

＼ o 

TetTsnddne／ ol L 

-L 
E 

二 

{ 

芒 

F 2- Efl of t d血 e O15~ lueUens of LTB, 

mid TX]~2 of  aletmyda-,~ aulttd  rabbit whole bided 

● ‘I， (t=3)． 

Tab 1． Effects of letrandr~e (Tat)oe nI ．．删 -e 

(FPZ)忸 prodⅡaH姐 of LTB·and恤 ，by 1cII醴皿】rdⅡ 

sflm - Ibb“ whold blood with (+ ) or ~dtbout 

(一 )~xogeamm AA． _= 3— 6 (numbar of olamrva- 

tim )．罩士 “ ’。P< m ns， ⋯ P< 0．D1懵 wlthmlt 

(-- )~ogeu  AA． 

Efleets of FPZ 蛐 synthesis of LTB．and 

TXBl in rabbit whole bleed FPZ 100 

邮 。卜L一 inhibited the synthesis of LTB‘and 

TXB：significantly in the absence of exogenous 

AA。but the effects were markedly lessened in 

it宕presence(Tab 1)． 

Effeats of Dex oR formation of LTB．and 

TXBl萱n rabbit刊 e bloI．d There was 11o 

inhibitory effect on LTB‘and TXB2 synthesis 
when Dex wa8 incubated with rabbit whole 

b1 ood f0r 15 min． But there was all inhibitory 

effectinthe casefor 60 rain(Tab 2)． 

Tab二 Effect~of 由 棚曲eth嵋 e (Deft，l0山ⅡoI·L一 

on prodⅡ刚∞ of LTB·and恤 · ctm州In。H- 

lated r●bbit whole Hm d． n=3—6 (marbet of Oh翱卜 

vaUom )．i士 。 >0-o5， ⋯ P< Ol懵 ∞ntroI． 

Incubation LTBjng·mr TXB~／ng·mr 

time／mln Control Dex Co ntrol Dex 

InM t0ry effects of  Tet oR biosyathesis 

of LTB．and TXBl of rabbit whole blmxlin 如 

tI蛔 experim ents The  generations of LTB‘ 

and TXB，in rabbit wt／ole blood were inh ibited 

markedly by iv Tat 10 mg-kg-
．

I
，and sustained 

for 4 h (Tab 3)． 

Tab  3． Effects of teemndr~e (Tat 10 ml· 一‘¨  

LTB·and隅 prod_岫 in ral~it wbol~Mood (／s 

啪 )- t篁’· ±s- ⋯ P<  Ol讳 H]BSSgroup． 

We found that Tet inh ibited the formatisn 

of LTB4 and  TXB2 in rabbit whole blood讲 m 

similar IC∞ values，and  the inhibito~ effects 

of Tet woold be completely reversed after 

exogenous AA was added ． These results in 

dieated that Tet preferred to inhibit the release 

rather that~the utilization of AA，suggesting 

that Tet may act as an inhibitor of PLA z． 

The pattern of the effects of Flu was similar to 

that of Tet． It had been demonstrated  in our 

laboratory that Tet could inhibit the CaM 

舯 ∞ 帅 O 

蚰 鼻i 如 m 0 
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activity of r8bbit p]ate]ets‘ ． Sirice CaM has Acre Mil Tar 1990tⅡ I 291--4· 

no species，tis$ue or cel】8peciflcity ，We sug- 4 Ou-ya．n8Y—DuZY， JC- The Ie bloodmodel 

gested tha 
．．  

inhibited the删 n0f 三 ： m ~leuB．kotrie 
LTB．and TxBI in rabbit whole blood by re一 5 

眦 kP．A咖 tJ．Coe眦 Mc， k皿，Il H，v咖  

datingthe activity of caM andthen suppress- J
． L~ kottie B‘ duct_啪 by*timulated h0le bloodl 

ins the Ca -CaM dependent PLA￡activity． comparadv~*tudies with isolated polymorpho．n~clear 

These were similar to those in our previous cells． 

report(~)， although the ICse values in whole 胁  _肋 岫  G明螂州 1986f埘 {33I一42． 

bl0od re greaterthanthoseinisolated Neu． ‘ P．uis~

|nd

ml P ,C anete-S

dol= y nthem ,c~mra eteri- 
The characteristics of Tet on AA metabolism Mood

． 幽  1。87I站 l 539—51． 

was the same in isolated Neu and whoh blood． 7 ＆Ⅲl|Jc，Ou-Ya~~Y．Du ZY．1k ．oIid．ph神ex |-o‘ 

Being矗stemid an ti-inflammatory agent， tioa 腓  1，II．。e hi p 如日 liquid chro- 

Dex induced the synthesis of lipo cortin which 删曲 y determination of hukotrlene B‘in lb曲 I 

Was cape hie of inhibiting the activity of sampl~~． 

PLAtm ， The pettern that Tet sh— ed m s 8 0uJc
_Y哪

~

Y

ag

． 

M

w

a

，

d S~／ 1

s

9

，

9 

．ⅡilⅢ 

not the gillie a
．

s tha t of Dex which had a kg 0f扯 of曲k 妇 VL Effect of e~h-hb；,．蛐 霉ewarn- 

time． Thus·Tat most probably inhibited the ∞ ofleukotdene B‘by p。Iym IlDlI w Itmko- 

activity of PLA2via suppressingthe activity of c舯 · c／inE mM_ml 19阱l 7{397—40Z- 

CaM  direcdy． 9 Ou-ymql lahild~ of klkot B‘bioeyntheals by 

Tetiv also"showed inhibitory effects on 芝 ．3 
LTBi and T娼 production in rabbit whole 1o № u Y

， Y．m|dI R，lehiha~ Y， W|∞ Y， 

blood， The effects weakened  along with the Kunoe I， Isohl~m _口d charavterimtioa of 

metabolism and elimination of the drug 如 lipocortln(1ipomodulin)． 

柏 _册． Itwas reported thatT；ofTatwits 66．7 19％ll7#263--e- 

一 112minindogsa~，．H0 erTetstill pre- ”竺 竺’ l osi—bie RL⋯Charact．er．iaa of 
8ented s ficant inhibitory effects at 240 rain Acre Wtdum 1988

f 14 l 222．201． 

in our experiments- This phenomenon may扣 — 川  

be attributable to the high Tat dosage· 糟防己骧对兔血LT 和TXB2产生的髟响 

The authora axe gra~ebAlto 

Pmf OU-YANG Yu of Chongqing University of M edl- 

cad Sciencesfor her generous heLp in t|dm ue_ 

1 m-。oI ~clinic ofteU'sndz'Lae- 

C碥’ 脚 Pka~m 1088f 0 t 25—6． 

2 ‰ YM，孙删|gm  EI ofteulnd~oe on rabbit 

platelet l摹 q芦 ∞ 一 ~hromboxane ^I genera~ and 

ealmodulia ty’ 

朋 ●∞ 5如 1。89I 10 l 61一 

3 DuZY，孙 Ⅲ|gYH， YIq Y． F_J[ect~oftetr| h 

m the met~bolbm of md d叫  acid in rabb it poIy中*  

phamtI蕾r leukocr呐 ． 

丝叠甚，黄蛾 艮 ． 
(第三军盛大学药理教研鳖，重庆630038，中国) 

擅一 甩HPLC和 RIA分剐研究糖茁已，‘(Tet)对 

cJdclmycia捌蠢兔全血产生LT 和 硒 的髟晌． 在 

体外1 明豆抑翻兔全直 LTB。和 硒 的产生．其效 

应呈剂量依簟性，1c5D值分男I为17．8士8．6和17．7-I-9．2 

唧。I·L_。．’外氰性从 使 作用明曼藏舅． Tet的 

作甩特征与CAM搪抗荆Flu相似． Tat(10mg· ) 

iv也能抑翻兔全血产生 LTB‘和 他 ．提示 Tat可能 

遗过拮抗再调II而抑翻细胞虞从 释放． 

关■调 蛰阻己毫|白细胞三烯B娄| 检索Bl 
卡西霉素|，高压藏相色 ，放射免疫舅 葚～—— 
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