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ABSTRACT The extracellular (DA) and 34-
dihydroxyphenylacetic acid (DOPAC) in rat striatum
were measured by in vivo voltammetry to elucidate
the effects of 3 tetrahydroprotoberberines on DA
neurotransmission. /—tetrahydropalmatine (/- THP,
2mg - kg™') or I/-stepholidine (/~SPD, 0.5 mg - kg™
iv increased the striatal DA release by 225% and
233%, respectively; and /—SPD increased the
DOPAC level by 70%. Moreover, the enantiomer
d~-THP (2 mg- kg™") increased the DA release by
97%, and a large dose of 4-THP (20 mg- kg™
dramatically increased the extracellular DA by 1456%
while it slightly elevated the DOPAC level by 123%.
These results support the previous ideas that /~SPD
and /~THP can block DA receptors and 4—-THP can
deplete neuronal DA.
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HE LEERRELHEH: iv -THP2mg- kg
# 1-SPD 0.5 mg « kg™ AHIEX B RS R4S DA
XEBM 225%F 233%, I-SPD {f DOPAC 1
70%:;iv d-THP 2 mg - kg™' {Zff DA & &# 1N 97%,
RIS 20 mg + kg™ W DA &N 1017%T
DOPAC BRI MB D, REER T FFUATR S, A
THP $1 I-SPD (EEH DA 24k I~-THP =4
FH DA.

2@ TEETE; WEEIT; MREE REN
Bk, B0 ZORZE 34-2BELE; S0RE

P A IR /D B B4 R 3 ¥ (tetrahydroproto—
berberines, THPB)A) (R 4k & ¥ 72 e T & 7
M5 (I-stepholidine, I—SPD)FIZ g A E 5
T (-tetrahydropalmatine, ~THP)E % i B4
R# B # £ E B (dopamine, DA)R 4 8 #
Y. i A HPLC-ECD M3 64 b B
SSE S, BEAERA T A ISURE S 3,4~
W %k 7, B (3,4—dihydroxypheny! acetic acid,
DOPAC)H! & #F ¥ BR (homovanillic acid,
HVAM AR, AW DA §&, # DA B
HHHD R, A el 2B 57T (¢-THP)Y

fERART RS Wik -THP, fEB MK -

Lok DA F &, Bk R DA HEZ 505,
AR AR AR %2 35 U 5E ¥ (voltammetry ) Il

Ry, R,
stepholidine (SPD) H H
tetrahydropalmatine (THP) CH; CH,

*: Position of optical carbon

¢33.

FECREH DA 1l DOPAC &8, 47 LR 3
k& 9 B A FIE R A4

MATERIALS AND METHODS

I-SPD ( mp 161-2C, [a]p=—311"
C,H,OH), /THP (mp 141-2C , [a]p=
-289° , C, 10, CHCl), 4-THP (mp
141-2C, [a],=+258 ° , C, 1.0, CHCl,) g
AT EAZERE, BF 02% H,PO, , A
NaOH 0.2 mol+ L™ {§% pH = 4-5. iM%
BB (GEE BDH)S DOPAC (F#+ FLUKA)
WET K.

EERBRAEZE BRLHBBROHESR
RO HRBE BN FRLER 12 pm,
Serofim Genevilliers, France)/g, T 3¢ DA BB
BB B B (Ultra Carbon Corp, USA)HI R fil
#4 1 (Escil, Bron, France) X HEBEFE MBS MW
B R m et R, HERTE
BQS-30C)BE 24 h /5, BT 60T H48 Auit
F.REBRBRL KR 0.5 mm.

BV RATR AR R AL T 240
3O 4 i i 4R 0 3 A BEER 4 o (pH 7.4,
KCl1 0.2, NaCl 0.8, Na,HPO, 144, KH,PO,
0.2 mol - _L"), SEREMEPLO0 Ho)ALHE 20 s, I8
EH27VATRME DAR 2.5 VB TR

"DOPAC), B KEIN—0.8 V HMHMH S, +1.5

V HfH 5.

£ % (U (pulse polarograph, model PRQ
5, Solea Tacussel Villeurbane, France)# 1 1k
B AR (B 22 13 BB AR )M 0 2= 43 Bk #b (differential
pulse voltammetry, DPV). & &%} BB BEE
~250 mV; % 1L FE+250 mV; 3 % 48 ms; &
HE10mV s WEE SOmV; B 0.2 s; £ fEHH
1 min.

B ¥+ DOPAC #ii DA S BHMPE
Sprague-Dawley § K i 280+ SD 25 g, 7 [H
Bl b E TR Y P OB, S5 RHE 15
g kg™, ip KBYE, BT IEEA N L. B
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70%;iv d-THP 2 mg « kg™ {Xff DA & E3H10 97%,
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MATERIALS AND METHODS

-SPD ( mp 161-2C, [aJp=-311°,
C,H,0H), I~THP (mp 141-2C , [alp=
—289° , C, 1.0, CHCi}), 4-THP (mp
141-2C, [«],=+258 ° , C, 1.0, CHCl,) ¥
FZEAZTRME, BT 02% HPO, , A
NaOH 0.2mol - L' {§¥% pH £ 4-5. £ M %
E g (GEE BDH)5 DOPAC (#+ FLUKA)
BB T K.

EERBAEZE HLHBERNHESR
XY HEHERATHRLER 12 um,
Serofim Genevilliers, France)/5, B 3 I BRH.
BN Ehlﬁ*j}(Ultra Carbon Corp, USA)FI1 B j5
¥4 B (Escil, Bron, France) & H ¥ @& 7 & 4 1
B B BRI ) AR AR IR T E
B(Q25-30C)ME 24h 5, BT 60C AR
FRmBRERLKER 0.5 mm.

FR/W LRI BB FIE T B 2EL
D AR AR o B A B R 2B vl (pH 7.4,
KCl10.2, NaCl 0.8, Na,HPO, 1.44, KH,PO,
0.2mol « L), SE A=/ B (70 H2)AFE 20 s, 5
BEXR 27V (HTFRE DAR 25 VB TR
DOPAC), KK HEM—0.8 V B HLHE 55, +1.5
V HIH 5.

1% 22 1 (pulse polarograph, model PRQ
5, Solea Tacussel Villeurbane, France)# 1 {E
B AR (B 22 O FB AR B Bl 22 43 Bk #h (differential
pulse voltammetry, DPV). & &% i E
=250 mV; % |k B [E+250 mV; i 5 48 ms; &
FE10mV s EF SOmV; A 0.2s; A
1 min.

B ¥+ DOPAC f1 DA ¥ R MW 2
Sprague—Dawley § KX 280+ SD 25 g, ¥ [H
BB E ISR OB, 25 A8 1S
g kg™, ip KBSE, R TAGBAN L. B#
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BESEALY. 06720 "O0T & im R
1.0-1.2 mm, KREEEH 1.2-1.4 mm). BB
T—/NfL, RBERBEHMETZ, R E KRR
KEALIR Y 37-38C K& Ltk (Ag/ AgCh)
B E T KRBk ERA.

&t B b2 Ab FE A BR 22 S AR T e AR 4K
SN E DOPAC T DA PrAER B, LIHiE s
WM EFEEMPRE. DOPACIHFHER &
DOPAC 20 pmol » L™ F1 4% 5F i B8 (ascorbic
acid, AA) 200 umol « L™'. DA R ¥ & DA
20 umol » L™ f1 AA 200 gmol - L7\

ATHE DA SEMKR, MR 1.5h
Tk ip BREEAILEE(MAO)MEI I pargyline 75
mg « kg™', L& DA €4k DOPAC.

F o R R 238 (Narishige, Japan)$Z §1, K
BRA DS B AR B8 1 A K NG 2 R TR 4
mm 74, XB ] L AA 851 DOPAC = DA
¥ RS (B 40 min)FF R4 4.

AXLAL AT 6 WKW E M HE R 100%,
BEM x+£SD o Al REBABHEHENR
FH.

RESULTS

THPB X ZE(kR#h DA R EHE N
ERIFE 4-THP, -THP A -SPD BER
THMEE P DA 58, HEABR®ER Fig1.
d-THP 2 mg « kg™' 7£ iv J§ 2 min {§f DA £t
R W A PRAE, T 97X 21%
(P<0.01, n=4), /G X RETFMKE, 16 min 5
TR ZE AT, 30 min EH iv THP
20 mg » kg ', ZE 2/ 3 min, DA W {EKIEE
¥ & (Fig 1A), F ¥ ¥ I 1456+ 453%
(P<0.05, n=3), 40 min J5 P H kBl K F 1
207+ 21% (P<0.05, n=3), £ iv ~SPD 0.5
mg « kg™ J5 S min, DA U {EIAE| T A, T
233+ 8% (P<0.01, n=2), 36 min [5HKE
(Fig 1B). iv /THP 2 mg+ kg 4 min /5,
DA MR{H B f 225+ 100% (P<0.05, n=4), 5

min /58 B F K, (B R4 258 ® K F 15 40 min
X L (Fig 1C). 881 -THP % 5mg - kg™’ LA
F, XBBRT(n=4). XTHEFES
pargyline HI& i, B K 4t pargyline &
KB, -THP REFEEIE 32 mg -« kg™'(iv)
Pl E W AREFE(n=15).
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Fig 1. Effects of iv tetrahydroprotoberberines on the
striatal levels of dopamine (DA) and 3,4-
dihydroxyphenylacetic acild (DOPAC) measured by
differential pulse voltammetry from pargyline—treated
rats. x £ SD. Level of oxidation—reduction potential
(100%) of DA was 0.2—0.3 and 0.2—1.1 nA for A), B),
C) and that of DOPAC 1.6-3.0 nA for A), B).

THPB X Z 4B h DOPAC §¥EM¥
W) /-SPD fl ¢—THP ¥ 3 INAE A4
4 DOPAC & & (Fig 1). iv d-THP 2 mg -
kg™, 10 min J&, B#h DOPAC #¢I 22 + 6%
(P<0.01, n=4). 30 min f7 FFEZHEKE.
R, KF B A &~THP (20 mg - kg )44 24
f& 15 min, DOPAC W&{E & &, B9 123+ 52%
(P<0.05, n=4),60 min [5PK% (Fig 1A). 7£4
I-SPD 0.5 mg « kg J§ 15 min, DOPAC 1/



70+ 22% (P<0.05, n=3), f+¥ 15 min 5
f T B, 70 min B B 2 Rl k¥ (Fig 1B).

DISCUSSION

REEREFEBEXRNHFEA, BAH®
. RERE. EREEMREIERRRER
&, %908 B T DA ZEARBEAIBIRCD. H%
BB MbibE TE AR URE EX DA
M DOPAC MR HR ZEN XE. B R,
F DA(+80 mV)#l DOPAC (+100 m V)i &4k
ERBAEIE, A AREXS. BT AL
KRB F DA & RiEik{ T DOPAC, i B Y
DA 7t DOPAC &0, TR ZEM EFER
DOPAC®, B W 4 A #i 5 A pargyline 3 %1
DA R DOPAC A iR FHE A MW TE DA. B
EFR BRI SE 940 BRSM I R DA BB A9 &S ML
BB DA W2 KRB DA &g aet?.
NE # X # # 3,4—dihydroxyphenylglycol
(DOPEG)fE Tt DA 1 DOPAC Ml E, fH
REB® NE M ZKHMHK L. S-HT M
5~-HIAA WS LB FRBAL(+350 mV)5 DA Al

" DOPAC MIZ K, M5 BX 4
KK %Y, -SPD F I-THP iy i DA &
BFAR#Y DOPAC & &; BiERH I-THP &£
A0 5% B A R RS R M R BUR R DA
B XEEENELE RS LA &K
HPLC-ECD 3¢ 43 O% B o 1 52 45 R 9 —
¥. I-SPD Al FTHP MR TR N EE R
F¥ DA M2 KM RMAT DA BB ZEKNR
BIRY, S X L2 A FEIRE DA BKA
DA %414 R". B4, I-SPD # I-THP
BRFAHF DA W2 5T LM k- X DA HS2

{k, In3& DA ¥ 2 TR 3% 5.
REZE4RRY. AHWEOME S
HMEBE 4 BHER] ¢—-THP % DA 2T
M1, Bt B EREILBURIEF DA & EF DA
&5 DA BRIHBE. X&E ¢-THP &
AT FTHP MiER A, H#iR48 &-THP 24
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HZ DA R ¢V, 4-THP KR F
MUtk DA & B ACHE BRI SR — K.
F K& I-THP 5 K B.(& pargyline 4L 38)
FETD, MRk BB RS M B B L8 I-THP #
d-THP f4EM. &1 T DOPAC T EA MK+
B DA RIT S, 4-THP i DOPAC Hhn%e
PMBREXN DA AP EHRMNERARFE
RAK; BiER -THP MR ALAT DA H I F
Pk S As V4R R RO T REHE R AR /N, a-THP
W HEE RN P A RIS DA B3 RS, B
M, %F d-THP #% DA X—# &, R HEE
B B 0 BRAR B BB R wh B B0 25 SR S
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Electrophysiological effects of m—nisoldipine and nisoldipine on
pacemaker cells in sinoatrial node of rabbits

"AN Rui—Hai, HE Rui—Rong (Department of Physiology, Institute of Basic Medicine, Hebei

Medical College, Shijiazhuang 050017, China)

ABSTRACT The effects of m—nisoldipine
(m—Nis) and nisoldipine (Nis) on the electrical activity
of pacemaker cells in sinoatrial node (SAN) of rabbit
were studied sing intracellular microelectrodes.
The results: APA and V,,, in SAN pacemaker cells
were markedly reduced by m—Nis and Nis. The
inhibitory effects of Nis on APA and V,,, were
greater than those of the m—Nis.  Elevation of Ca’*
concentration in the perfusate partially antagonized
the inhibitory actions of m—Nis and Nis. VDD of
SAN pacemaker cells were reduced by m—Nis. The
change of RPF was not consistent with that of
VDD. CSRT was prolonged by m—Nis and Nis in a
dose—dependent manner. The inhibitory effects of
Nis on SAN pacemaker cells were greater than that of
the m—Nis. Both MDP and APDy,
a_i'fected by m—Nis and Nis.

were not

KEY WORDS
electrodes;

m—nisoldipine; nisoldipine; micro—
sinoatrial node; action potentials;
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electrophysiology

m—Nis, a new dihydropyridine calcium
channel blockerm, remarkably affected action
potentials (AP) in normal and partially
depolarized papillary muscles of guinea pig,
through its blocking action on
voltage—dependent Ca®* channels®”.  m—Nis
also showed inhibitory effects on ischemic
arrhythmias in rats®. However, the
electro—physiotogical effects of m—Nis on
pacemaker cells in sinoatrial node (SAN) have
not yet been studied. In this article, the
effects of m—Nis and Nis on transmem branc
potentials of pacemaker cells and corrected SA
recovery time (CSRT) in SAN of rabbits were
studied with intracellular microelectrodes.

MATERIALS AND METHODS

Rabbits weighing 2.2+ SD 0.4 kg (bott
sexes) were stunned by heavy blow on the



