22}

- 224 - BIBLID: 1SSM 0253-9756

Acta Pharmacologica Sinica T HEXFH

1996 May; 17 {3}

Meuron 1991: 7: 1031 — 41.

11 Sorimachi M, Nishimura S, Kuramoto K.
Receptor types mediating the nise in the cytosolic free calcium
concentration by L-sspartate and L-glutemete in immature
cerebellar newrons with N-methyl-D-aspartate receptors.
Brain Res 1991; 543: 166- 9.

12 Choi DW. Glutamate neurstoxicity: a three-stage process.

In: Guidotti A, editor. Neurotoxicity of excitatory amino scids:

/’L‘V.“’ vol 4. Fidia Res Found Symp Seres.

New York: Raven, 1900: 235 - 42, R f[ Y
5. FEREENFERENERASAEES
e SR

J R F4E

#* ok, R, B, HEMY, KAE,
Eaad, BATY, KR

(ARAFERERE, £YL¥E, BERAtFELATR

BIBLID: ISSN 0253-9756 Acta Pharmacologica Sinica

FEEXEN

F?, 9 E*, W 210003, FA)

XA 5, ABER; BINER S5
MR, g ERET, @idT

4 BEY: BE NGF BTED IEFEAE NS IR
SEMS|IENHRE. FHE RAKRWZHERGE
SMERB SN, A EME MM LT DT
LDH B9R 53R 447 NGF RU/E ., H AR TR
Fura-2 #5801 [ca’™ ], 91k, 43 NGF FHIE
[ca’* ], fihn, #+AXBSERSIENERAR
MRGEFREREH BABRHTAED 60 ug
L7 BN NGF BB E(Ca’T ], kF,
Hca?' ] MABERBFRFABEAEHRT S AR
B

1996 May; 17 {3} 224 - 236

Effect of phencyclidine on dog coronary artery

SHI Gang-Gang', WEI Dong-Sheng, LIU Bac-Jiang, XU Shao-Fen (State Key Laboratory of Medical
Neurobiology, Shanghai Medical University, Shanghai 200032, China)

KEY WORDS phencyclidine, dextromethorphan;
coronary vassels.

AIM: To study the effect of phencyclidine (Phe)
on dog coronary artery. METHODS: Contraction
of spiral strips ot dog coronary artery in bicassay
and coronary artery blood flow (CBF) using
electromagnetic flowmeter on anesthetized dogs
were observed. RESULTS: Phe 0.1— 100 umol*L™'
Induced contraction of strips in a concentration-
dependent manner. Dextromethorphan (Dex) 10
umol + L™', an antagonist ot Phe receptor,
antagonized the actlon of Phe. /n vivo, Phe 10
mg kg~ increased flow of left circumflex coronary
artery ot anesthetized dogs from 334+ 35 mL-kg ™'
'min”"to 510158 mL kg™ '-min~', and both left
ventrical pressura (LVP) and blood pressure {BP)
rose slowly after medication. Dextromethorphan
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University, Shantou 515031, China .
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{Dex) 5 mg-kg™' alsc antagonized the effect of
Phe. CONCLUSION: The rsgulation of Phe on
coronary artery in vivo differs from that in vitro,
which may result in the contradictory effects.
Phencyclidine ( Phe ) in
porcine Coronary arterym .
induced contraction of spiral strips of porcine
coronary artery; Phe receptor antagonists,
Dextromethorphan (Dex) and haloperidol { Hal),
antagonized the effect of Phe'®.
perfused hearts of guinea pigs, Phe reduced
coronary flow which was antagonized by Dex and
Hal® . The effect of Phe on rat electrocardiogram
{ECG) has been observed® . Phe induced a rapid
elevation of T wave in ECG when injected iv, but

receptors existed

Phe receptor agonists

In isolated

no change of ECG when injected intracerebroven-
tricularly. To obtain the direct evidence of Phe on
coronary artery blood flow {(CBF) in wvive, the
experiments were proceeded in anesthetized dogs.
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MATERIALS AND METHODS

Phe ( white powder, purity >>95% ) was synthesized by
College of Pharmacy, Shanghai Medical University. Dex
was produced by Shanghai Meiyou Pharmaceuticals. MFV-
2100 electromagnetic flowmeter and RM-6000 polygraph
system were produced by Nihon Kohden, Japan. Healthy
mongrel dogs of either sex weighing 10.0 x5 0.5 kg {(n =
8), were provided by Department of Animals of Zhongshan
Hospital, Shanghai Medical University.

Isolated strips of dog coronary artery The |eft proximal
coronary arteries, isolated from fresh dog hearr, were kept at
4 C m Krebs-Ringer solution. Connective tissue was
removed and arterial segments were cut 1nto 15 mm ¥ 2 mm
helical strips, which were suspended in 5 mLl Krebs Ringer
solution at 37.0 C 20.5 'C and gassed with 85 % Ou + 5 %
Q. After being equilibrated at a resting tension of 1 g for 2
h, the preparation was exposed to Dex and Phe.

Cardiac hemodynamics in anesthetized dogs Dogs were
anesthetized with pentobarbital with artificial respiration.
Chest was opened at fourth intercostal space. Left circumflex
coronary was isolated for 15 — 25 mm. At apex of heart, a
pipe of 7 ¢m connecting pressure transducer was inserted into
left véntricle for left wventrical pressure {LVP). Blood
pressure { BF) was measured through femoral vein. The
ECG electrodes were inserted under the skin. The CBF,
LVP, and BP were measured by electromagnetic flowmeter
and polygraph system. Drugs werc injected into femoral

vem.
RESULTS

Effect of Phe on dog coronary artery strips
Phe 0.1 - 100 pmol * L' induced contraction of
strips.  Premedication with Dex 10 pmol - L'
abalished the Phe induced contraction {Fig 1).

0.15
m b
- G.10¢
5 b
E 0.05
=
gl
7 6 5 s

Drug / -lg mol-L"

Fig 1. Effect of Phe on contraction of coronary artery in
dogs, n=4, £+ :."P<0.05 v 0 mg-kg~!.

Effect of Phe on CBF and cardiac hemody-

namics in dogs CPBF increased 10 s after iv Phe 10
mg- kg ! and reached peak value at 45 s, from basal
level 330 = 40 mL kg ' min ' to 510 = 60 mL
kg '*min" (2 =8, P<0.01). It returned to
basal level gradually after 45 s. CBF increased
slightly 3 min after medication, but no significant
change ( P > 0.05). BP and LVPF increased
gradually 45 s after iv Phe, from 16.6+1.9 kPa to
z20.8+1.9 kPa and 15.4 £ 2.5 kPa t0 17.5% 1.7
kPa respectively {(» =8, P<0.05). The heart
rate (HR) decreased after iv Phe, from 130 + 17
beats* min"! to 95 + 16 beats-min *{n =8, P<
0.01). At the same time of remarkable augment of
CBF, the S-T section of ECG rose slightly. The
change of ECG disappeared when CBF returned to
basal level (Fig 2).
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Fig 2. Effect of Phe (n =8, Filled circle) and Phe + DM
(n =5, open circle) on blood flow of coronary artery in
anesthetized dogs, n=8, £t s.

"P>0.05, "P<0.05 vs O mg-kg ',

Effect of Phe and Dex on CBF and cardiac
hemodynamics in dogs When Phe 10 mg- kg ™!
and Dex 5 mg* kg ! were injected iv simultaneous-
ly, the effect of Phe was antagonized, and CBF
reduced a little {» =5, P>0.05). LVP and BP
decreased remarkably, from 14.1+0.6 kPa t0 6.4
+2.8kPa{n=5, P<0.05) and 18.6 £ 0.6 kPa
to5.6+20.9 kPa (2 =5, P<0.01), respectively,
and HR reduced from 100 + 14 beats*min~! to 79

+7 beats*min " '(n =5, P<0.01) (Fig 2).
DISCUSSION

Phe induced contraction of strips in porcine and
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dog coronary arteries. and reduced CBF in perfused
Our study showed
that the effects of Phe on corcnary artery had no

isolated hearts of guinea pigs[:“ .

but the effects were
Phe dilated the large
branches of coronary artery in anesthetized dogs.

race difference in vitro,

contrary to that in vitwe.

The difference may be involved in the different
regulation of Phe on central and peripheral nervous

system. Our previous stud}f's\ showed BP
decreased when Phe was injected intracerebroven-
tricularly, but increased when injected from

peripheral vein.  These results indicated that the
effects of Phe on centre nervous were contrary to
that on periphery. In our experiment, ischemia
change of ECG was simultanecus with the dilation
Further studies

Hernce, when

of large branch of coronary artery.
are required to clarify this problem.
using electromagnetic flowmeter to observe CBF,
other cardiac hemodynamics must be considered
simultanecusly, otherwise, the conclusion would
not be comprehensive.

The result showed that the augment of CBF
took place before the increase of LVP and BP, so it
suggested that the augment of CBF was not induced
by the increase of LVP and BP, but the direct
Dex, an
inhibited cardiac
and this
phenomenon suggested that Dex may antagonize Phe
Although
there were some reports about antagonists of Phe

(.71, ot

action of Phe on
of Phe
hemodynamics itself slightly in wive,

coronary artery.

antagonist Teceptor,

actions in a non-competitive IManmner.

receptor it  was satisfied with our
experiment for its low intrinsic activity, so it is
necessary to find higher specifie, no intrinsic

activity antagonists used in study of Phe receptor.
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