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(一)·Stepholidine enhances K depolarization·induced activation of 

synaptosomal tyrosine 3-monooxygenase from rat striatum 
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AIM ： To study the mechanism of K depo． 

1arization-indueed activation of syrmptosomal 

tyrosine 3-monooxygena~ (TM)in rat striatum and 

the effect of(一)．stepholidine(SPD)on this 

activation． METHODS：The TM 砌 assayed for 

DOPA by I-IPLG-ECD： the activities of Caz ／ 

caImedulin(CaM)一dependent protein kirtle(PK 

lI)mad Ca2 ／ t in'otem 

kinasa (PKC)were a蹬Iayed uang histidine as 

substrate． RESULTS：The incubation of strhtal 

synaptusomes in K十_riehed (60 mmol·LI1) 

medium resulted in a marked activation of TM ． 

PKC inhibitor polymyxin B (PMB)completely 

blocked the activation of K 60 mmol·LI1 on TM ． 

Selective receptor agonist qu鳓 e(O2)，qCa2 
removal from incubafion medium and C 

matagonist Ⅵ failed to affeet the activation． 

Howev~．SPD enhanced the activation of K 60 

1111210I_LI1 onTM ． Mesnwhile。theineubationin 

K 60mrllo卜L一 also activated PKC． Neither0
_2 

nor SPD affected K depolarization-indticed 

activation ofPKC． CoNCLUSION： activatiou 

0f K depolarization on synaptosomal TM i8 

enhanced by SPD andthis activationismediated by 

PKC ratherthan by PKII． 

During the periods of increased impulse flow in 

central dopaminergic neurons the physiological 

properties of ryrosine 3-monooxygenase(TM)are 

oltered， resulting in the activation of this rate- 

】imiting enzyme in dopamine (DA) biosynthe． 

sis ‘’ ． A similar activation can be produced i 
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vitro by K (60 mmol·L ) depolarization of 

stria诅l slieea or svnaptosomes[。，41
．  

Ca2 一depend— 

ent rather than cAMP．dependent phosphorylation 

events are responsible for TM activation due to K 

depolarization{ -引
． However，it is stiIl unclear that 

which Ca2 一dependent protein kinase(PK II or 

PKC)is involved in this activation and whether 

such an activation is controlled by presynaptic DA 

autoreeeptors In the present study，we examined 

the mechanism which mediates the effeet of K 

depolarization on DA biosynthesis． The effect of 

SPD，a novel DA receptor antagonist ，On the 

activation of K depolarization on TM was also 

investigated． 

MATERIALS AND M ETHODS 

Chemicals mad reagents SPD([n]D一440 in pyfid[ne， 

mp= 16l℃ )was isolated from Stephania intermedia Lo 

quinpiro[e hydrochloride(QP，Research Biochemicals Inc， 

USA)；[7— P]ATP，Radio-Medialne Instttute，China)； 

histtd[ne，phorbol 12，13一d[hutyrate(PDB)，polymyxin B 

(PMB)，N．6一aminohexy[-5．ch[oro-l—naphthalenesul￡0tmmide 

(w7)，HEPES，DOPA，D．L．6-mathyl-5，6，7．8．tetra． 

hydropterin dihydroehloride (6-MP}I‘)， and catalase 

(si舯 a)； 一mercaptcethanol(Shanghai Fourth Reagent 

Factory)；L—tyrosine(Shanghai Institute of Biochemistry)； 

3-hydroxybenzylhydraztne dihydroehloride (NSD-1015， 

Aldrich Chemic．Gennany)； D—camphor-10．sulphonic add 

(CSA．BDH Chemicals Ltd．England)． AIl other chemicals 

wereAR 

Rats Sprague-Daw[ey Tats(23t 1 5 17 g．Shanghai 

Laboratorial Anima】Center1 were used 

Preparation of s~ atal synaptosom~~ Aftar decapitation 

of rat，the striatum 、 ere taken Into ice-∞ld homogeniaing 

medium (sucro~320， mercaptoethano[2，and Tri~HCI 20 

mmol‘L ，pH 7．45) Each preparation was pD0Ied from 

10 PdtS． ,and then synaptosomes were prepared【 

I'M assay TM activity as assa ed for DOPA hy high 

performance liquid chromat~'raphy with electroehemica1 

detection t HPLC-ECD )． Enzymatic reaet[on was 

proceeded after synaptosomes were preincubated at 37 ℃ 

for 10 rain with HEIrES 50 mmol·L buHer f pH 7．31 
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conta[nlng NaC1 128． KC1 4．8．CaCl2 1．3．MgSO, I 2， 

Na2HPq 15 8， and glucose 10 mmol‘L when 

incubation was periormed in K -enriched medium (K 60 

mmol·L 1．the concentration of NaC【was reduced∞ 72 8 

mmol·L to 12qaiDtain a co n．stant osmolarity【 

HPLC-ECD The HPL0ECD system corL~Jsted of 

Model 510 pump(Waters)，a Mode1 u6K Univers 】n1ector 

(Waters)，and two reverse-phase Linchrce,ob C】B columns(50 

mm×4 mm．200 nllTt×4 ITlm，5／amj The column e[ute 

monitored with a Wstets 460 Etectrochemica【Detector 

(ECD1 at 0 7 V． The mobile phase WEtS a degassed mixture 

of CICH2COOH 0．16 mo卜L 。．NaOH 0．I tool·L～ ，edetic 

acid 0．1 toni01·L ．CSA 25 mnvol·L and rnethano1 10％ 

(pH 2 8)． The i Low rate％vas 1 mL·min 

Assay of synaptesomal protein kina~es The activities of 

Ca aM．dependenc protein kinase (PK Ⅱ )and ca ／ 

phosphoino~itide*dependent protein kinase (PKC) ~ayere 

assayed using histidine as substrateL9 J The activity of 

protein klnases were expressed with the atTtounts 0f P． 

incorporated into histidine from [ P：ATP (nmol·g 

·rnln ) 

Protein assay Pn nein of synaptosomes 1,ayas deter- 

minedl_0】and boy en1n】albumin was used 8s standard
． 

Statistical analysis of data A】】data were analyzed with 

- test 

RESULTS 

Effects of Ca” remoral and W7 on activity of 

synaptosomal TM during K depolarization In 

the presence of K 60 mmol·L ，the activity of 

synaptosomal TM from rat striatum was markedly 

increased (P<0．01) W hen Ca was removed 

from the incubarion medium ， there was no 

significant change in K 一activated TM activity． 

CaM inhibitor W 7 failed to affect the activation of 

K 60 mmol‘L on the activity of synaptosomal 

TM (Tab1) 

PM B against activation of K and PDB on 

activity of synaptosomal TM W hen the PKC 

activator PDB (1 gtnol·LI1)was incuhated with 

striatal synaptosomes． the activity of TM was 

increased bv 43 ％ (P<0．01)． This activation of 

synaptosomal TM was completely blocked by 

selective PKC inhlbltor PM_B 10“moI．L ． PMB 

also abolished the activation of K 60 mmo卜L on 

the activity of synaptosomal TM from rat striatum 

(Tab1) 

Effects of SPD and QP oR activation of PDB 

on activity of synaptosomal TM Specific PKC 

Tab 1． Effects of W 7，PMB， and Ca2’ removal ol1 K’ 

depolarization-induced activation of synaptosomal tyrosine 3- 

mouooxygeaase from rat strlatam ． 。4 homogenates(each 

was pooled from 10 rats and a~ayed in triplicate)· 

_P>0．05． P<0．01 control； P >0．05，’P<0．01 

PDB or K 栅 mmol·L～ ． 

TM activity／DOPA 

nmol·g一‘·rain一 

Control(Ca-" inmedium) 

K 60 mm0I·L 

K 60 mmol·L +ca2 r~novat 

K 60mmol·L +W 7 

Contro【 

PDB 1／amol‘L 

PDB 1 mo·L一 +PMB 10／amo[·L 

K 砷 mm0l·L ‘ 

K 60 mmol-L ‘+PMB 10 umot·L 

254±47 

459±8l 

442±84ca 

438±76ca 

243±33 

335±38~ 

254±4l 

432±29~ 

248±57 

activator PDB increased the activity of synapto~omal 

TM from rat striatum and the formation of levodopa 

in a concentration-dependent manner． TM 

activities wereincreased by 3O ％ ，50％ ，and 74 ％ 

at PDB 1，10，and 100 moI_L ，respectively． 

Neither SPD n0r QP affected the activation of PDB 

on the activity of synaptosomal TM (Tab 2) 

Tab2． EffectsofSPDandQPOll activationPDBonactivity 

of synaptosomal tyreelne 3-monooxygenluse from rat 

striatam ． =4 homegenates(each wm pooledfrem 10 rats 

and~ ayed In triplicatej． Control actlvl竹 was 220±40 

DOPA nmol·g ·mln ． P < 0．05． ‘P < 0．Ol its 

contro1． 

PDB／ 

“13qo卜L 

TM act[vity／DOPA nmol·g ’·min一 

PDB QP／10 SPD／100 

0n ／amol·L ~rnol-L一 

SPD enhancing K activation on activity of 

synaptosomal TM Under the “normal” condition 

(K 4．8 mmol。L。。)，the activity of synaptosomal 

TM was 261 ± 60 levodopa nmol·g。。·min～ ． 

W hen the K concentration in incubating medium 

was；ncreased to 60 mmoIl L～ ． the activity of 

synaptosom~ TM was increased 79％ (P<0．01)． 

Selective receptor agonist QP (0．01— 1o0 
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l~mo[·L )did not affect the activation of K 60 

mmol·L 。 on TM activity However． SPD 

enhanced the activation()f K一60 mm01·L 。。n“1e 

activl(v of vnapto,~,mal TM at > 1 Mmol ·L 

(Tab 3)． 

Tab 3． EffeCts of SPD and QP on K’ depolarization- 

induced activalion of synaptosomal tyrosine 3-monooxs'genase 

from rat striatum ． n 4 homogenates t each w衢 pooled 

from 10 ra拓 and assayed ．n triplicate)． Basal atqIvity wLIs 

261± 60 nmo[·g ·min一 ． P < 0．O5． P< 0．01 K ’． 

activalcd activRv(0)． 

Concentrations／ TM activity／l~)PA nmo[‘g ’min 

mo[·I qP SPD 

Efleets of SPD and QP on activities of 

synaptosomal PKⅡ and PKC In the presence of 

K 60 mmol·L ， the activity,of PKC was 

increased (P < O．05)． However，the PK Ⅱ 

activity was not changed significantly Both SPD 

and 0P fai Led to affect the activation of K 6O mlFllOl 

-L on synaptosomal PKC (Tab 4)． 

Tab 4· Effects of SPD and QP oil activities of synaptosomal 

PK Ⅱ and PKC fronl r striatum． n 4 llomog~nMes 

(each was pooled from 10 rats and assayed in triplicate1． 

bP<0．05 control： P>0．05 K 60 mmol·i ～ ． 

DISCUSS10N 

The results in the present study confirm that 

K depolarization stimulates the activity of 

synaptosomal TM and increases DA biosynthesis． 

The stimulatorv effects of K depolarization on TM 

were not affected by both Ca” remora【 from 

incubating medium and CaM antagonist W 7． 

These results indicate that the lncrea~ of DA 

biosynthesis is not medlared by the phosphorylation 

of Ca ／℃aM—dependent PK 1I on TM On the 

other hand， selective PKC inhibitor PM B eoutd 

completely block the activations of bo th K and 

PDB on synaptosomal TM ． Meanwhile，synapto— 

somal PKC but not PKⅡ was markedly activated by 

the incubation of K 60 mmol·L These results 

show that the activation of K depolarization on 

TM is mediated by the口h0sDh0rvlati0n of Ca ／ 

phosphoinositide-dependent PKC on TM ． 

Selective D2 receptor agonist QP failed to affect 

the activation of K on synaptosomal TM ． 

suggesting that the K depolarization-induced 

increase of DA biosynthesis is not regulated by 

presynaptic Dz autoreceptors． This is strongly 

supported by the results that QP couldn’t affect the 

actlvation of PDB，a specific PKC activator．0n the 

activity of synaptosomal TM and that QP couldn t 

affect the activation of K 60 mmol-L on PKC． 

SPD is a novel DA receptor antagonist which 

Cab rever the negative feedback tegulation of 

presynaptic DA autoreceptors on DA bio 

synthesis The results in the present study show 

that SPD enhanced the activation of K 

depo larization on synaptosomal TM whereas it was 

ineffective to TM activity under nori1]~l condition 

(K 4．8 mmol·L。。)． This enhanced effect can be 

explNned by the proposal that endogenous DA 

released in the synaptic cleft inhibits TM activity 

via the stimulation of functional presynaptlc 

autoreceptors on striatal dopaminergic terminalsL“J 

and that SPD can block this inhibitory 0f
．
effect 

endogenous DA v／a blocking presynaptic DA 

aUtOreceDtots[6,8,tt] 
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左旋千金蘑"Or定增强K 去极化对夫■垃状体 

潭 脯  

、， l、 7纠  

丑—盟 ，星童 ，全国章 ；_秘 、 
(中国科学院上海药物研究所，上海 200031；滁 州医学院 

坤 磐 药 硼研 察富 ．徐 州 221002．中 国 ) 

关键词 去极化；醇氨t 3．单加氯奠；蛋白激奠 

类；多巴胺受体；千盒■立定}敏状体；突■体 

目的：研究 K 去极化对大一敏状体突■体醇氨 

t 3．单加氯奠(11 )激活的机馏爰 SPD对此激活 

的影响． 方法：应用 肿 LGE( 法测定 D0PA 

为11 的活性，并应用 同位素法测定 PKⅡ和 

PKC的活性． 结果：SPD1．10和 100 mol·L．1 

增强 K 去极化对突■体 TM 的活性．PKC抑馏 

荆PMB 10 l ·LI1蕾完垒逆转 K 去极化的激 

活效应．而选择性 受体激动卉葛QP， M 拮抗 

荆W7和去除反应液中的 C皇2 均不髟瞻 K 去极 

化对 11 的激活．K 去极化使突■体 PKC的活 

性增加 53％．而对 PKⅡ的活性无髟瞻． SPD和 

QP均不髟 瞻K 去极化对 PKC的激活． 结论； 

K 去极化对突■体 1M 的激活作用是 由PKC介 

导的．不受突■前nA自身受体的■控．但tSPD 

增强． 
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