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(一)一Stepholidine antagonizes the inhibition by D2 receptor agonists 

on synaptosomal tyrosine hydroylase in rat corpus striatum 

HU Gang ．JIN Guo—Zhang。 

(Shanghai institute of Materia Medica，Chinese Academy of Sciences，Shanghai 200031，China) 

AIM  To evaluate the action of(一)stepholi— 

dine (SPD)，a novel dopamine (DA)receptor 

antagonist，on inhibition by presynaptic D2 re— 

ceptor agonists on the activity of synaptosomal 

tyrosine hydroxylase (TH ) in the striatum． 

M ETHoD：The TH aetivitY was measured by 

HPLC ECD． RESULTS：The mixed DA re 

ceptor agonist apomorphine (Apo 10．4 nmol 

L )and selective D2 receptor agonists N一0437 

(0．4 pmol L ) and quinpirole (0．8 ~-mol 

L )inhibited the activity of TH ，while selee 

tive D L receptor agonist SKF 38393(0．001— 

10 t,tool L ) and SPD (1一 tO0 ~Lmol L一 ) 

failed to inhibit the TH activety． The inhibi— 

tion of N一0437 and quinpirole were antago— 

nized by receptor antagonist spiperone and 

SPD． CONCLUSION ：The negative feedback 

regulation of presynaptie DA receptors is me 

diated via D2 receptors and SPD is an antago 

nist on presynaptic D2 DA receptors． 

KEY W ORDS berbines； (一)stepholidine： 

spiperone；feedback regulation；dopaminergic 

agents； tyrosine hydroxylase； corpus stria 

tLlm ；synaptosomes 

The striatal dopaminergie terminals pos— 

sess dopamine (DA )autoreceptors or presy— 

naptic DA receptors which mediate the nega— 

tive feedback regulation on DA synthesis。。 ． 
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Tyrosine hydroxylase(TH)which is the rate— 

limiting enzyme in the synthesis of DA‘”． 

Stepholidine (SPD ) reverses the negative 

feedback regulation of presynaptie DA recep— 

tors and inereases the formation of L—D0PA 

vlVO ． In the present paper．we studied 1) 

the efffects of som e DA receptor agonists and 

antagonists on the activities of rat striata1 

synaptosomal TH to clarify the relationship 

between presynaptie DA receptors and the 

negative feedback regulation on DA biosynthe— 

sis，and 2)the effects of SPD on the activity 

of synaptosomal TH from rat striatum to elu 

cidate the mechanism of SPD in reversing the 

negative feedback regulation of presynaptic 

DA receptors on DA biosynthesis． 

M ATERIALS AND METHoDS 

Reagents SPD ( ]D 440 in pyridine)was iso一 

1ated from Stephania intermedia Lo in our Institute 

Apomorphine(Apo)t 2 (N  propyl—N 2一thienyl~ethyt— 

aInino)5 hydr0xvtetrann (N 0437)， quinpirole hy- 

drochloride (LY 171555)， (土 )一1一phenyl 2 3，4，5一 

tetrahydro一( 1H )3-benza~：pine 7， 8-diol ( SKF 

38393)t spiperone (Rese~rch Biochemicals lnc． 

USA )； —DOPA． DL 6一methyi 5．6，7．8-tetrahy 

dropteria dihydrochlor[de (6 M PH )， and cBtala§e 

(Sigma，USA )； merca p10ethan0l(Shanghai Fourth 

Reagent Factory．China)j L—tyrosine (Shanghai Iastl- 

tute o{Biochemistry．Chinese Academy of Scienees， 

China)； 3一 hydroxybenzylhydrazin dihydroehiodde 

(NSD 1019，A】drich Chemic，Germany)；D—eamphor一 

10-su!fonic acid (CSA ， BDH Chemicals Ltd， 

England)． Other chemicals used were AR． 

Rats Sprague Dawley rats(237士 19 g，0． 
Shanghai I，ahoratory Animal Center，Chinese Acad 

my o{Sc[ences．China)were d． 

Striatal synaptosomes A[ter decapitatlon of the 
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rat，the str[atum were excised and put into ice cold 

homogenizing medium (sucrose 0．32 mol L ·&mer 

captoethanol 2 mmo】L ，and Tris—HC】20 mmo】L～ t 

pH 7 45) Each preparation was pooted ftom 10 

rats． Synaptosomes were prepared 

TH assay TH activity was assayed by a HPLC 

ECD (hLgh performance [iquid chromatography with 

electrochemiea】detector)method． An aliquot of 50 

uL of synaptosomal suspension was added into a glass 

tube． The assay of TH started with the addit on of 50 

吐 of reaction medium containing acetate buffer 0．2 

molL (DH 7．O)，6-M PH O．5molL ，cata~ase 2500 

U ．L tyros ne 0．4 mmol L ，and NSD-1O15 1 mmol 

L-。 Enzymatic reaction proceeded for 1 0 min at 

37 C unfi】the addition of 1o0 L 0f Hcl0‘1 mo1 L-。 

containing edet c acid 0． 1 mmol L-1 and 0．1 

Na!S～O Reaction blanks were made using Tris HCt 

20 mmol L～ (pH 7．0)instead of synaptosomal sus 

pe nsion． HCIO·1 mol L～ containing various concen 

tratioDs of dopa was adfled n the blank reaction as 

standard． The reaction mixtures were centrifuged at 

80DOXg for 10 win． The resulting supernatants were 

used to e[ute and assay the L—D0PA． 

HPLC-ECD Tbe HPLC System consisted of 

M ode【510 pump (Waters)．a M ode【U6K Universa【 

Inkctor (W aters)，and 2 reverBed—phase Linchrosob 

C8 co】umns(50mm × 4mm ，200mm× 4mm．5 pm )． 

The column elute was measured with a W aters 460 

Electrochemica】Detector． The detector potentia【WRs 

set at 0．7 V． The mobile phase was a degassed mix— 

ture o C1CH2CO0H 0．16 mol L ，NaoH 1O0 mmol 

L-。，edetic acid 0．1 mmo】L ，CSA 25 mmo】L～ ． 

andmethano】10 (pH 2．8)． The flow ratewas 1 

mL m in-。． 

Protein assay Protein of synaptosomes was de． 

termined eotorimetricatly ”． Bovine serum albumin 

was used as standard． 

Statistical analysis The means 土 s of the 

groups were com pated with test． 

RESULTs 

lnhiition of D2 receptor agonists oil 

synaptosomal TH Striatal synaptosomes 

were preincubated at 37 ℃ for 5 min with 

Apo·SKF 38393，N 0437，and quinpirole pri— 

or to the addition of reaction medium． Apo， 

N一0437 (Fig 1)，and quinpirole (Tab 1)in— 

hibited the activities of synaptosomal TH in a 

concentration dependent manner with IC5c val 

ues of 10．4 nmol L～ ．0．4 pmol L～ ，and 0．8 

ttmol L～ ．respectively． 

Fig 1． Effects of APO  and N一0437 on activity of 

synaptosomal tyrosine hydroxylase (TH ) from rat 

striattnn n一 4 homogenates (each was pooled from 

10 rats and assayed in trlplicate)． 士 ． 

< 0．05， P< 0 O1 5 contro1． 

Tab 1． Activity of synaptosom al tyro~ine hydroxylase 

(DOPA／ )after qu●Ⅱpirole hydrochloride wlth／with~ 

out SPD (1Og pmol L )．月= 4 homogea ates(each was 

pooled from 10 rats and assayed in triplicate)． i土 ． 

-P< 0．05， P< 0．01 contro1． P< m 05，rp< m 01 

corresponding quiⅡpirole． 
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The maximal inhibition of Apo．N 0437． 

and quinpirole on TH activity were 76 ， 

84 ， and 70 ． respectively decrease of 

basal enzyme activity． SKF 38393 (0．001— 

10 m0l L_。)did not inhibit the activitv of 

synaptosomal TH from rat striatum (The con— 
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troI TH activity was I)()PA 0．21士 0．03 nmoI 

min ／mg protein)． 

SPD (1— 100 pmol L )did not affect the 

activities of synaptosomal TH from rat stria 

tum ． w the controI activity (DOPA 0．24 

士0．02 nlno1 min ／mg protein)． 

Antagonism of SPD on inhibition of D： 

receptor agonists on synaptosomal TH Stri 

ata1 synaptosomes were preincubated at 37 ℃ 

for 5 min with either SPD 100 “moI L一 or 

spiperone 10 pmo1 L before the addition of 

reaction medium and N一03437 or quinpirole． 

Spiperone antagonized the inhibition of 

N一0437 on the activity of synaptosomal TH 

(Fig 2)． Similarly．SPD also antagonized the 

inhibitions of N一0437 and quinpirole Dn TH 

activity uplift(Fig 2，Tab 1)． 

N一0~37／-lg d -L 

Fig 2． 1nhibitioD of N 0437 with spiperone 10 ~JmOI 

L ‘or SPD 100 pmoi L Oil synaptosomal Tt1． =4 

homogenates (each was pooled from 10 rats and as， 

sayed in triplicate)． i士 s． P< 0．05， P< O．01 s 

corresponding N 0437 Control activity (as 100 ) 

of N 0437，N 0437 plus spiperone．and N一0437 pl rig 

SPD 盯e 2．37土O．61，2．72士 0．71，and 2．15士 0．51 

DOPA pm ol m in／m g protein respectively． 

DISCUSSIoN 

The synaptosome isolated from striatum 

has been shown to Be an effective model sys— 

tern for study of presynaptic DA receptor feed 

back ． In the present study using this mode1 

svstem ．it WRS found that both mixed DA re 

ceptor agonist Apo and selective D2 receptor 

agonists (N一0437 and quinpirole inhibited the 

activities of synaptosoma1 TH from rat stria— 

turn ，while selective D1 receptor agonist failed 

to affect the TH activity． The inhibitions of 

Apo and D2 receptor agonists on TH avtivities 

were effectively antagonized by selective D2 re— 

ceptor antagonist spiperone． These results 

indicated that the negative feedback regulation 

of presynaptic DA receptors on DA biosynthe— 

sis was mediated By D。receptors rather than 

By DI receptors． In combination with the pre— 

vious findings that DA inhibited the activity of 

synaptosoma1 adenylate cyclase(AC)from rat 

striatum through the activation of D2 recep— 

tots ，it is presumed that presynaptic D2 re— 

ceptor—mediated inhibition of TH activity may 

result from the attenuation of cAM P— 

dependent ph。sphorylati0n so that the forma— 

tion of L—D0PA is decreased． 

It was also observed that SPD antago— 

nized inhibition induced by both N 0437 and 

quinpirole 0 synaptosoma1 TH activity result— 

ing from the activation of D2 receptors
．

The 

results were consistent with both facts that 

SPD blocks DA autoreceptors[11 3，and SPD re 

verses the negative feedback regulation of 

presynaptic DA receptors on DA Biosynthesis 

in rat striatum‘ ． Based upon the resuIts 

that SPD reverses the D2 receptor mediated in- 

hibition of synaptosomal AC activity ⋯ ．it is 

deduced reasonably that the reversal induced 

By SPD on the negative feedback regulation of 

presynaptic DA biosynthesis is due to the 

block of D2 receptors and the release from the 

negative coupling of D2 receptors with AC 

activity． 

SPD is a novel DA receptor antagonist 

with D1 agonistic action i 4]
． How{ ver，in 

the present study·SPD only showed antago— 
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nistic action without agonisfic or partial ago— 

nistic effects oil presynaptic D2 receptors． 
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