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Cardiac responses induced by bradykinin activation of canine
ganglial plexus between aorta and pulmonary artery

YUAN Bing—Xiang (Department of Pharmucology,

University, Xi—an 710061, China)

ABSTRACT To study the function of bradykinin—
sensitive cardiac neurons, bradykinio (50 pg) was in-
jected into the ganglial plexus between aorta and
pulmonary artery (A—PGP) in 33 anesthelized
open—chest dogs. Either positive or negative
inotropic and chronolropic responses were elicited,

Control injections of 0.1 ml saline into A—PGP and in-
Jections of bradykinin (50 or 100 ug) into the right
marginal ganglial plexus did not elicit any cardiac re-
sponse. After acute decentralization, bradykinin (S0
4#e) was again injected into the same locus of A—PGP,

" Some posilive responses were still induced, while
negative ones were completely abolished, These data
suggested that bradykinin can directly activate the
efferent neurons associaled with sympathomimetic

activation, and indirectly activate them by
stimulation of afferent neurons.
KEY WORDS bradykinini heart: ganglia.

efferent ncurons; afferent ocurons

Cardiac neurons in canine ganglial
plexuses have been assutned to contain only
parasympathetic efferent neuroms-”, How-
ever. anatomical and physiological evidences
have suggested that afferent®™,  local
circuit™, and efferent postganglionic sympa-
thetic neurons® are also present in the
cardiac ganglia. A number of peptides are
known 1o be involved in cardiovascular regula-
tion”™®, including bradykinin®, It is un—
known if peptides can modify neurons on the
heart such that cardiodynamics are changed.
Furthemdre, bradykinin is known to activate
axons of cardiac afferent neurons. while little
is known about the function of bradykinin

sensitive cardiac neurons of ganglial plexuses,
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Thus, in the present experiments bradykinin
was injected into the cardiac ganglial plexus
between aorta and pulmonary artery (A—PGP)
to determine whether this peptide can modify
neuwrons in the ganglial plexus and. if so,
how the cardiodynamics may altered by such
modification,

MATERIALS AND METHODS

Dog preparation A lolal of 33 mongrel dogs of
cither sex, weighing 15,2+ 5 1.3 kg, was tranquilized
with sodium thiopental (12 mg+ kg™, iv) and
anesthetized with alpha chloralose (100 mg+ kg™,
ivl. During the experimeni, alpha chloralose (25
mg+ kg™, iv) was injected as a bolus every 1-2 h,
Following iotubation, posilive—pressure ventilation
was maintained using a Bird Mark 7a ventilator. A
hilateral thoracolomy was performed through the 4th
intercostal space and the pericardium was incised to
expose the heart, Walton—Brodie strain gauge arches
were sutured to the right and left atria. Mintature
solid-—state pressure transducers (Konigsberg Insiru-
ments, Model pl6) were inserted into the midwall re-
gion of the right ventricular conus, as well as into the
ventral wall of the Ieft veptricle to record regional
intramyocardial pressure (IMPY'®,
chamber pressure was measured using a Bently
Trantec Model 800 transducer connected to a Cordis
1t7 catheter which was inserted into that chamber via
a femoral artery. All data,
cardiogram and arierial pressure. were reeorded ona
curvilinear 8—channel Beckman dynograph or an
Astro—Med, Model MT 9500 8—channel rectilinear
recorder, The abdomen was opened and the adrenal
arleries and veins were occluded bilaterally with
clamps before injection of bradykinin.

Bradykinin injection Normal saline (0.1 ml) was

Left ventricular

including electro—
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injected via a 30 gauge needle into A-PGP.
Bradykinin (50 ug /0.1 ml saline. peptide content
B2%. BBF—-5885. Sigma Chem Co) was injected via
the same needle which remained in the gangliat plexus
during the experiment. In order to mark the injection
site, a fine metal wire (0.] mm wide, 4 mm long).
bent at one end to form & hook. was inserted into the
tip of the needle, Following all injections, when the
needle was removed, the wire remained with its end
hooked in the tissue. When right marginal ganglial
plexus was studied. bradykinin (100 ug /0.2 ml
saline}) was used sioce preliminary experiments had
demonstrated that 50 ug did not elicit cardiac re-

sponses,
Acutely decentralization operation After
bradykinin had been injected into the ganglial

plexuses, the heart was acutely decentralized by cut-
ting the cervical vagosympathetic complexes and by
climinating all the connections between both the
stcllate ganglia aod the spinal cord by cutting the
veriecbral nerves, T, aod T, rami, aod thoracic
sympathetic chains immediately caudal to the stellate
gaoglia bilaterally, Thereafter. bradykinin was in-
jected again into the same siles via the same needle 30
min later.

Anatomical investigation At the coaclusion of
the pharmacological experiment. the hearts were
fixed in 10% formalin for 7 d. The collections of the
fat pads between aorta aod pulmonary artery were
stained by 0.02% methyline bluc in phosphate buffer
for 15 min and then washed wilh phosphate buffer
(pH =74} for 2 h., Microdissection of the collections
was carried ot with a Wild M400 dissecting micro-
scope t0 look for ganglia at the sites of injections
marked with metal wires.

Data analyses Heart rate (HR), right atrial
force (RAF). left atrial force (LAF). right
ventricular conus intramyocardial pressure (RVC
IMP), left ventricular ventral intramyocardial pres-
sure (LYY IMP), left ventricular chamber pressure
{LVP)}. and carotis communis artery pressure (CCAP)
were measured aod their ¥4 5 were calculated for the
period immediately prior. to ingction and when
maximal response was clicited by chemical

stimulation. The cardiac responses were then evalu-
aled by comparing data obtained immediately prior to
each intervention with maximal changes elicited fol-
lowing each inlervention using ¢ test for paired data.
The frequency of responses was evaluated by com-
paring enumeration data obtained after decentraliza-
tion with those before decentralization.

RESULTS

Bradykinin given in heart with intact
innervation Control injections of saline (0.1
ml) into A—PGP and injections of bradykinin
(50 or 100 ug) into right marginal ganglial
plexus did not elicit any change in cardiac rate
or force. Injections of bradykinin (50 pg) into
A—PGP induced cardiac responses in 31/ 33
dogs. Posilive or negative responses were de-
tected after injections, but more frequent
positive responses were induced, especially on
inotropic parameters., Usually, when brady—
cardia was eliciteds suppressions of RAF,
LAF, RVC IMP, and LVV IMP occurred;
and when tachycardia was elicited, RAF,
LAF, and IMP were augmented. However,
augmentations of RAF, LAF, or IMP were
also accompanied by bradycardia in 3 dogs.
The changes of LVP were consistent with
those of LYV IMP. Ventricular tachycardia
was tnduced tn 2 dogs following injection of
bradykinin into A—PGP.

Bradykinin given in acutely decentralized
heart After acute decentralization, bradykinin
tnjections into A—PGP via the needle which
had been remaining in the locus still elicited
some posttive responses in 16 dogs, but less
frequently than those in intact hearts, while
all negative responses were abolished after
decentralization (Tab 1),

Anatomical finding Afier the pharma—
cological experiments, anatomical dissection
of the fat pads between aorta and pulmonary

*artery which had been identified pharma-—

cologically by bradykinin revealed the pres-
ence of ganglia or ganglial plexuses in the
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Tab 1. Cardiac responses to bradykinin (50 pg) into ganglial plexus between aorta and pulmonary artery. <+ s

‘P>005 TP<0.05 “T'P<0.01 vsconmtrol P> 005, YP<0.05 YP< .01 vs the pamber of sympa-
thetic responses before decr:nralization.
. . Sympathetic Parasympathetic

Control  Bradykinin Control  Bradykinin = # Control  Bradykinin
Intact hearts (n=31) '
HR 21+ 3 22+ 4° 15 22+ 4 24+ 47 10 21+ 4 18+ 3°**
RAF 100 110+ 34° 22 100 127+ 217 9 100 70+ 207"
LAF 100 104+ 32° 16 100 127+ 2277 10 100 71+ 227
CIMP 3.1+ 09 3.9+ 137 21 35213 5.1 21" 5 32415 0 33059
YIMP 1323 14+ 5** 21 132 3 16+ 5*** 10 13+ 4 11+ 4~
LVYP 14+ 4 14t 5° 12 14+ 4 le+ 5~ 10 13+ 4 10+ 4™
AP 13+ 3 14+ 5° 19 132 3 15+ 4 10 13£3 10+ 4*=°
Decentralized hearts (n = 16)
HR g 192 5 22+ §*7
RAF 12" 100 133+ 24°
LAF 12* 100 120% 18**
CiMP 13+ 27207 43+ 16
VIMP 13" 10+ 3 14+ 5~
LVP gt 14+ 4 15+ 5*°
AP g 12+ 4 13+ 5°°

HR =heart rate ; 7 \F =right atrial force (%) LAF =left atrial force (%) CIMP=right veniricular conus
intramyocardial pressure {(kPayy VIMP=left ventral ventricular intramyocardial pressure (kPa), LVP=left
ventticular chamber pressure (kPa); AP =arterial pressure (kPa).

immediate vicinity to the active locus identified
by the wire.

DISCUSSION

Canine intrinsic cardiac ganglia are lo-
cated in some specific fat pads on the surfaces
of atria and ventricles®®'1213),  including
right marginal ganglial plexus, but A—PGP
have never been investigated. In the present
experiments, injections of bradykinin resulted
in positive or negative cardiac responses in all
regions of intact and decentralized heart at dif-
ferent frequencies. It appeared that the
cardiac neurons stimulated by bradykinin can
innervate the sinus, right, and left atria as
well as the right and left ventricles in different
tones. Either positive or negative regicnal re-
sponses were clicited depending on dominant
innervation of either sympathomimetic or
vagomimetic active neurons sensitive to

bradykinin in A—PGP. After acute decentra-
lization, thus blocking the afferent passage,
tachycardia, and positive inotropic responses
still be induced. These data implied that
bradykinin can directly activate -efferent
neurons associating with sympathomimetic re-
sponses. The decrease of frequency of posi-
tive responses and the absence of all negative
responses indicated that these reactions having
been elicited in intact hearts by bradykinin
stimulation of afferent neurons were abolished
by decentralization,

Bradykinin is a vasodilator agent which
underpoes rapid degradation on the way
through the pulmonary vasculature’'?, When
left ventricular intra—myocardial pressure was
depressed, it might be due, in part. to
systemic vascular hypotension. However,
hypotension would unlikely have induced the
bradycardia or negative artial inotropic
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changes. Furthermore, when bradykinin was
injected mto A—~PGP or right marginal
ganglial plexus, no systemic vascular pressure
cha nges were observed or occurred earlier than
other parameters. These data suggested that
negative inotropic responses were not due to a
reduction in systemic vascular resistance and
presumably were from an indirect activation of
efferent parasympathetic newrons in cardiac
ganglial plexuses.

In summary, bradykinin can modify
cardiac neurons in canine ganglial plexuses
such that it directly modifies the efferent sym-
pathetic neurons or indirecly modifies the
sympathetic and parasympathetic neurons by
activation of afferent neurons, and thus.
modulates the cardiac rate and force,
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34-—HEMIEIFLE X RE LREFERE B-50 (GAP-43) ik

HEE F W OBREF
Al e —
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3.4-Diaminopyridine—evoked norepinephrine release
amnd B—50 (GAP—43) phosphorylation

HUANG Hua—Yu, TANG Tong®, CHEN Xiu—Fang
(Shanghai Institute of Physiology, Shanghai Insti-
tute of Biochemistry, Chinese Academy of Sciences.
Shanghat 200031, China}

ABSTRACT  3.4-Diaminopyridine (3,4-DAP 100
amols L™ evoked [PHlnorepinephrine (PHINE) re-
lease in rat hippocampal slices preincubated with
PH]NE and superfused with medivm with or without
Ca”, Phorbolester 4f—phorbel 12, 13, dibutyrate
I umol* L")} enhanced and polymyxin B (100
umol* L'} inhibited the release of FH]NE under both
conditions. The newron—specific protein B—50 is a
major presynaptic substrate of protein kinase C and
involved in exocytosis. Using in sire  protein
phosphorylation apalyzed by SDS-PAGE and
autoradiography, we observed that B-30 phosphoryl—
ation was significantly decreased by 3,4—DAP in the
presence of extracellular Ca?* and completely inhib-
ited by removal of extracellular Ca®*. It was sug
gested that B-50 phosphorylation was not involved in
3,4-DAP-evoked "H|NE release.

KEY WORDS calcivm: 3, 4—diaminopyridine;
norepinephrine; B—50 ({GAP—3); protein kinase C

WE ZERSE Ca¥' B Ca¥it. 34—~ LML
(3,4~DAPHRRES B A Bl TR EFF LK. W
"§ 8% 3 89( phorbol cster)zf £ #8 X B 3 I X B
HIBNE FER. FERISH 47 Ca*Rf. 3,4-DAP 8
F MK B-50 M. BrEMash Ca® B-50 BRG
fkELBMH. ZHRRY BSOBMERSY
34-DAP B 1SET F LSRR LS,
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. 34=DAP /,{

XA B 34 EEMW. ERWERE
B-30 (GAP—43)x EHIIHMC

3.4——~ & # it "& (3,4—diaminopyridine,
J-DAPBE TR REB SRR EZF R LRE
(norepinephrin, NE). EQ#E C (PKO®
#iE Al phorbol ester (4—phorbol 12, 13—di—
butyrate, 4f—PDB)§E & X — % R B "
{7 F =aTh PKC ¥R HIESH&AQ B-50
(GAP-43)g 1k & 5 4—aminopyridine (4—
AP)FH R W EERBERL K PKC EE R
BEHLH?. AR REEMAEIFERLE
B, 34-DAP ZEEZB I LHF'F L RENF
. 45-PDB XfiX — 8% &8 6 m 3 4 A LA
L0 R B=50 (GAP43)k sefk. LIE %
B-S0 BMILEE S 34-DAP HRE SR
g AE LR R R H R P,

MATERIALS AND METHODS

HRmitd [PHINE (1+7.8~"H) norepine—
phrin, ['HINE, Amersham); 34-— & & Wt nz
(3.4—diaminopyridine, 3.4-DAP), ®{uE B K A5
{(4f—pborbol 12, 13—dibutyrate, 45-PDB), £ 3@
¥ B (polymyxin B sulfate, PMB} (Sigma); Soluene
350, Insta—gel XF, Hionic—fluor {Packard), desipra—
mine (Merck). [@{ #7089 »~{7P]Na,PO, (P,
A PEFFRIEFRE.

PHINE {2 B Sprague—Dawley KR,
S, KE 250 525 k. BN HBAACKER
. 68T TAHEDS. H Mclwain 41401 5
Bl WYBRB R PAE 04 mm B H. RAEE
WsES. A 2 ml £PHINE (1.6 PBg- mol™,
0.1 pmol« L7HWEBER. 3I7C H#8 30 min, FH
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A T RO 3 WO B A BEELES AR | ol M A
G BV EL RUOT mle min”! Gkt T 2 mE .

AL ER W SMmmols L7y NaCh 118, KCl 4%,

CaCly 1.3, MgS0, 1.2, NaHCO, 25. KH.PO,
U2, #%6E 1. {4 M@k 0.57. EDTA-Na, 003,

Al 95% O+ 5% CO, fi2fl.  #m NaOH # pH % 7.4,

{7 HE Mt 5 N desipramine | gmol= L7 3 45 min
Kio PO AR A, &S min —f3. A
(-] 4 8 Insta—gel XF 4 ml, 8 i 44 0 E 1 3 {2 M °H)
S&H. WK Soluenc 350 025 ml B E.
Hionic—fluer 5 ml, )50 *H] 5 E.

TE B 6 FF & ki 60 min il A3 3 RIS A
34-DAP 100 pmols L% 10 min. 1] & &
FHINE $ . 7E4# 2 AT 15 min f1 45 min 0 A
44—PDB #1 PMB, "L T i = 7134 i & B0 0 B,
kel B F A ERED S, S ETAY PR LI B AR
%0 B HORLIE RN IS 10 B8 & HPHY & B,
ERRMBHR) SEATHIA SR %IFM AL
FHL Xt s, B AR TE e 22 5 0 B E Y,

A B-S0 B XRY ARwOAWA 04
mm, FHH I A 02 ml(F R g Ca¥ VETEE .
MO EH 0 min, BREWR A A 900 4 (X 3.7
MBq Tk B R 90 min, F 4B m A
45-PDB 1 ymol- L™', 3.4—DAP 200 umol- L' %
44-PDB 1 pmol- L™+ 3 4-DAP 200 gmol- L™,
4f-PDB T 34-DAP 75§ 15 min i A. ZFEawy
R e 2. 34-DAP #EH] 10 min i5. ~FEDA
4C A BT A CoP ek, HHREE
AR IR, S REEFR A G NaCl 124,
KCI 3. MgSO, 13. NaHCO; 26, D—glocose 10,
F A4 CaCl, 2 (mmol* L'} Af 95% 0.+ 5%
CO, fitf1. if pH £ 7.4,

WE R FELHEE R InA 160 o B & v i
f%: Tris-HC162.5 mmeols L™ (pH 68} 2.3% |
TR EIREBSDS), (0% Hi. 5% f-FHE 2 BEH
HERM < H&243%. B SDS-PAGE 4 BEHER
fERICE A, FRCr A . 110 mmx 160 mmx 1.2
mm) FTT 10% P 65 BEREF 0 27 % T FTHSRERE( Bisk

BECRERE Y& A 4.4% R RLET 0.12% BiS. ik
B 6% 5 % Tris—HC1 0.05, EDTA 0002, H&B#
0375 mol- L™, 0.1% SDS, pH 8.3 KAESH
20 Wl (EE B BT FEALY 35 pg)itiTHK. HED
TEREWrEER. TR FOLFSEA
67 000, BHiFH I 43000. BWEIEAM T A
25 000 M EEEANE A 13700, BhE 60V, |
W 30 min. HEHEEEEZEL125Y, BiK3+4h H
IR AR ALY 1 om DTS L dX.
girefir, HETETHRE. ARSAREHRE RSk
AL o HLk A,

RESULTS

1 fEdpRushE Ca”* &44'F. # 3.4-DAP
LA K B EE R B . PHINE &R 8 F
H. 10min SEERE BERBHESTEREE,
FHEEBRABKE. ERRHAT Ca' Rt
T, 3,4-DAP 8% & [HINE £, 10 min
FREZHE BASfsgHEaw AREs
TEE, HEEIEMKEFgl, FIE). &
Ca" B BB X T Ca7 . Wl
(Bl i 4h Ca™BE A RN BF 3|26 Ca®*—
PR M T H) B SR 3.20%.

2 45-PDB fni% 3,4-DAP i £[°HINE
. LTEREIE L Ca¥ &4 T. EW
# 7 B 15 min fm 48-PDB 1 umols L7,
3.4-DPA # %["HINE B4 2 5 #¥1#im. Mk
$hE Ca™H I T RSN E Ca™H, WHT =
HAFCHIS M 3.67% (Fig 1, L35SR
PDB i (Fig 1. FT&8)3.20% . T BEHE
#£53] (P >0.05).

3 PMB #i#] 3.4—-DAP i% %[’H]NE &
. LWTEANSIERT Ca™ &8 TF, £E
103 2 B 45 min 0 A, PMB 100 gmol- L7,
3,4-DAP i #CHINE B 2ME. g1
&7 58%. J5EME) T 94% (Tab 1),

4 FEHMSE Ca¥ fI T Ca™ it B—50 8%
Wifh. TEHMISNE Ca™* & F, B—50 #asfk
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I |
Fr——————

with 45—PDB

Fractional rate of *H overflow in 5 min
NOBA o

8 0

6 I'-I lo without 4§—-PDB

4 | tia

b T r -'L—L--L-

o 1T4-DAP m—--
0 60 70 B0 90 100 110 120

Time of superfusion / min

Fig 1. 34-Diaminopyridine (3,4-DAP)—evoked *H
overflow in the presence or absence of extracellular
Ca®" with or withomt 48—phorbol 12, 13 dibutyrate
(45-PDB). *H overilow was induced by addition of
3.4-DAP 100 zmol* L' for 10 min after 60 min
saperfusion. 45-PDE 1 umol- L™ was added 15 min
before stimulation. r= 6—10 sbices from 2—4 rats.
x* s

Tab 1. Effects of polymyxin B (PMB) on
34-DAP—evoked |’H|NE release in the presence and
absence of extracellular Ca?*. Hippocampal stices
preincubated with PH|NE, superfused with mediom
(with or without Ca®*) and stimulated by addition of
34-DAP 100 jamol- L' for 10 minn PMB 100
umol* L' was added 45 min before the stimulation.

n= 5-10 slices from 24 rats. x* 5 ""P<0.001 vs

controls.
3,4-DAP—evoked "H overflow
% of tissue *H)
Caz+ CaZ-I-
7 13mmel- L' % 0mmol- L™
Contrel 10 7.04% 064 1¢ 3.14x 034
PMB 5 30032 5 0.6 D.12**°

gRR(Fig 20 /). MAESIG 7804 (0) fRiE
B—50 & 5 w4 8 1k 5 4 B8 3k CE (0 LT Sk 4k K
(1) In{Efay gy e, #edg{bry B—50 I 7E
MEESMAM TN EEER 22N
45~PDB 1 umol- 17", B—S0 #§§: {L & R
3. (3) fm 3,4-DAP 200 pymol- L7' 10
min. B—50 SRk LB ML (4)FUS) 45—-PDB
1 gmol- L7 #1 3 4—DAP 200 umol- L.~ F]HF
R, B—50 B (LB E LB M {E A 3.4-DAP
WEEE NG, TELRERSM I Ca®' &M TF. BN
MEA BRI EIAE FRE. b2 B-50 5
L L EseamEl(Fig 2, right).

- m VU i s ity 3 L
Fig 2. Effects of 3,4-DAP and 45—PDB on B—50 pro-

tein phosphorylation in vive. In the presence or absence
of extracellular Ca™ hippocampal slices were inca-
bated with or without 3,4-DAP 100 ymol- L7
or/ and 48PDB 1 umol+ L. In siru protein
phosphorylation was amalyzed by SDS—PAGE (10%
gel) and autoradiography. The position of B—50 is in-
dicated with an arrow. (0) stapdard B-50; (1)
control: (2} 45—PDB 4 umol+ L™ (3) 3.4-DAP
200 pmol= LS (4) and (5) 45~PDB 1 pmol- L'+
3,4-DAP 200 umol - L7,
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DISCUSSION

1989 4ER fiTE RiRE T 3,4-DAP A[LiE
Ak R B 1 sh P 7 5 A s PR R 2
R, LSS ERE R A S E. .M
LLEE A SC e 4 ROB R R HAE AL H KB
T: (1) BB IpK . (2) Na' @8 75
Na'#t AGRBRP: (3) 4R M 4H Ca®tiE A 40 8 iy
(FEMSE T Ca™'inf, HEABEAM Na'3[E AR
Ca i) () REHBEMSBEER AW
25| F] 45—PDB 5 E %M C.  3.4-DAP
BFRABOBRREZABF LLRESEMER. H
PMB ] PKC. fBffX —F#AEB FFE M
A PDB # PMB ik B ZE 7 Ca’ A kg Fe
MBS BB C25 Ca¥ R k#iE
M. AW PKC 3% S s ok 5 L
MARBBEMEA. TEMIMEORECH
B EWED B-S0(GAP43)E 5 it #l
H. A5 B-50 BgReib 4 4-AP MIB L F
FTREBENHTY. BINEDEAHRIE
EmEET, 34-DAPH B-SO @MU ERT
H&EITE H. X5 Heemskerk 25 1987 s£4R 1Y
HERM -8, ™ 4-PDB RiLHEEF X
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Phencyclidine receptors in porcine coronary artery'

SHI Gang—Gang, XU Shao—Fen (Department of
Neurobiology, Shanghai  Medical  University,
Shanghat 200032, China)

ABSTRACT By using radicoligand assay, there was
a phencyclidine (Phe) binding site in porcine coronary
artery. This binding was specific. reversible
saturable, and stereosclective. The Scatchard analy-
sis showed that the binding site was a single class,
with dissociation constant (KX;) and maximum binding
(B.,) of 277 69 nmol» L™ and 082+ 0.15
pmol / mg protein, respectively, The displacement
experiments revealed that the [PH]Phe binding was
displaced by nonradicactive Phe, TCP (Phe receptor
agonists), and dextrophan (its antagonist),

d—INN. a ligand of sigma receptor, had a weaker
activity of displacement. These showed a dose—de-
pendent manner. Both ctorphine, an agonist of
opioid receptor, and N-methyl-D—aspartic acid
{NMDA), an excitatory amino acid, failed to dis-
place the binding, These resulis suggest that the Phe
receptors exist in the porcine coronary artery,

KEY WORKS phencyclidines  drug receplors,
coronary vessels; radioligand assay

WE  RSCRARS FEE S ERIREERIK LM
F IR E(Phe)F &, R INFIK EFETE Phe ¥
RESE AL Scatchard ik, HERALS K
¥ 277+ 69 mmol- L7, B, & 082t 015
pmol/ mg protein. He f 3£ 82 ¥ 3 Phe & TCP,
dextropban #1 sigma T & A& 4 INN BaE A
A, FRAGWEBRAFHEREHEER FXLTRERR
AR S K L FF T SR RS & 1 £ Phe 24K

L
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KRR EHAG HPRE FROE BHRA
& E

s om0 AENEYRE
REmE E'YH Phe 245 H25.0mE 6k
(9387, Phe {Z3E00 RS HE RM B IE
WHEEER®, Smnssnsx” 2
Kbk LR E T Phe {4, Phe 3330
AWM. ESRNIBMME FX
Wor R s bk £ B9 Phe 0k, A HIER
B2 R BLRE.

MATERIALS AND METHODS

[’H]Phencyclidine (0.91 TBq+ mmol™). ¥ 5} 8
BE >95%, LEEMACERSAGFHTFERM
Phe,, etorphine f1 + ¥ & £ X % 25 % Bz & AL
N—{12—thienyt cyclohexyl)—3.4—piperidine (TCP)
EHE%R ¥ EEMN; N-allylnormetazocine (INN) i
% E NIDA f Dr Richard L HANKS # .
dextrophan, 3 E Prof Avram GOLDSTEIN M,
N—methyl-D—aspartic acid (NMDA), 2%{E Du Pont
£ A .

FENEERHNE G LR ERKIIT)
XHF-] R B8 ch Lo e 0S8N .

ERBAREAMSE Tris5 mmol+ L™ 4
HB(pH 7.4, 4T )b 5SS TR B Bk BB SE 6.5 cm.
EXE N TEFEE S om, EHMEEES A
ME RN, PeAMLP. WHEE EHBMOKBATES
min. 85 7E B 2 88 L #95E 10 000 rpm | min. 5]
FAML30000x g RE 3K BMERREEASTR

AREANMBDSHRE Scatchard® S 47 H
['HPhe FEAR S0 0k TR BT LR, BB 4h B 2%
£ TBYH k4% 544 4 H(NSB), TB %1 AH|Phe,
SR EE, NSB 4 EHim A 100 gmol L™ ¥ t71i0
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Phe. BN EFREY 0S5 ml BrREREPH#ET KW
BIEACH Lh. Al GF/ C BB efsis g ik /7 ¥
W HEKRBrHBRE RS 3 . kS ml
GF/C BB R W R A S 0.01% polyethyleni—
mine SHEA 2he BIWEAIER G G RE. BEREAL
FAEBT, TEMEREI T IULKD 2 847 EiH
RIELRER. SREOFCHPhe BT

EHS%®HEMG 005 0.15. 025 035 045,
0.6 mg 5H]Phe 20 nmo}» L™ #4575 ¥,

FH 025 mg MR EN SCHPhe 3. 6, 19,
38, 51, 76, 126, 152 mmol- L™ #4T K iv.

PHIPhe 3R SMHMHESE FH025 mgs
¥ E 3 WCHPhe 20 nmol- L7 #F B A K&, A
001 01 05 L 5 10, 100 ymols L' iy Phe,
TCP. dextrophan, d—. /—INN etorphinc 1 NMDA
BRAXAES THSHHAME % KBS
Hi5ik S0%E BT (1C,).

RESULTS

SEBAMMSHT A [HPhe 20
nmol- L™ S5 @ R R K B A EERLE
& LI 0AmgWHEN, ZAREQRE
Winmiin, 505 mg HEMMRE. 7
025 mg EXAHE LK SB/NSB
(2.2 : 1), ¥FEA X Scatchard 43§ BB LR
REI R A 0.25 mg 5 EH.

Scatchard 487 435 454 Ri['H[Phe &
BEW T80, Rik 150 nmole L', 24
Mk 3(n=3) (Fig 1). HMHPH[Phe 547K
AWM. B8 Scatchard 447, ['HlPhe
MR BAOMHREARE M8 HHEML
HMEHE REBAFEEIMBRXESH
(B )r M 277+ 69 nmols L™ (n=3)
0.82+ 0,15 pmol / mg protein (n=3).

PHIPhe SEHEASHERENH LA
Bl AT B[ HPhe B4F REE S MR
EEH, [l Phe i Phe. TCP. dextrophan

0.3"

e
.2}

Bound / pmol « mg™
o
L

10*x Bound / Free

=2
L]

e
b2

0.2 04 06 43
Boued, pmol - mg™* ]

0 40 1] 140 150
PHIPheacyeldine / nmol » L~!

Fig L. Saturstion of the specific binding of [*HJPhe to
porcine coronary artery. (Inset) Scatchard amalysis.

$aR, W sigma 3 {RELE INN 855, Hbg
REE BB 1 SR T 22060k, ZE e BffE R
5. NMDA 1 etorphine JL X B fE Al
(Tab 1),

Tab 1. Potencies of unlabeled ligands in inhibition of
’HIPhencyclidine binding.

ICy, ~ Relative

Drugs pmol= L™ potency
Phencyclidine 3 0.341 0.20 1.00
TCP 3 0,56+ 0.43 0.61
Dextrorphan 3 4.03+ 1.05 0.08
d—INN 3 578+ 2,71 0.06
I-INH 3 15,99+ 554 0.02
Etorphine 3 > 100 -
NMDA 3 > 100 -
DISCUSSION

B PPHPhe SER DK STEBELH
FHERFMAE. —RAZEEETRBAL
REHX—-FHHREFRM, a3, INN#
BAERRHTEE S kT —#. dilk
IENZES SRR ZHS SN DERtE.
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