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Effects of morphine on sensltivities of c-adrenoceptors
in toad spinal ganglion nearons

CHEN Yong!, WANG A-Jing®. MA Yi-Long®

( Research Center uf Experimental Medicine; *Institute
of Environmental Medicine, Tongp Medical Univer-
sitys Wuhan 430030, China)

ABSTRACT Intraceilular recordings were performed
on 35 neurons from 35 isolated toad spinal ganglia
(SG) and the extracellular free calcium jon activities
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were measured in another 26 isolated toad SG by Ca®*-
selective microelectrodes. The effects of morphine on
the sensitivities of o-adrencceptors were pbhserved. It
was found that depolarization of membrane potential

induced by norepinephrine (NE 10—10¢ pmol-L~!)

or a-adrenoceptor agomist phenylephrine {100
pumol + L™  was depressed by morphine (27
pmol :L 7'},  Superfusing SG with opwid receptor an-

tagonist naloxone {100 pmol + L 7!} blocked the de-
pressing effect of morphine on NE-induced depolariza-
tionn  The deptessing effect of morphine on NE-
induced depolarization was not affected by superfusing
5G with ay-adrencceptor antagonist vohimbine (5
pmol~L™"). NE (100 pmol+L™") reduced the extra-
cellular free calcium ion activity while morphine (27

pmol-L™1) increased the extracellular free calcium ion
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activity in SG. It is concluded that morphine down-

regulates the sensitivity of a,-adrencceptor in toad SG
neuron mediated by opioid receptor and the variation in
Ca®* activity may be involved in this effect.

EEY WORDS spinal ganglia: membrane potentials;
morphine ; alpha adrenergic receptors; calcium

MR YHARAITRTIERSE AR AR,
EAEREFRESH (SGHUKD . GHTMHERE
LR NE) R R FEHS B RN REL, SiERT
BRI e X RO, MG EERT NE W £ 3 F- 0 # R
SG GRS R TIE R, $RR kv Akl At R o Sl
BEEETIRRE o 52 4k My SR

XV HWEV, WAl G BLRRME

ﬂ&ﬁﬁﬁ

RHERC R BN R R T R E
HEREAREWIANBAFEMHE ER, HH
24 (spinal ganglion, SGYREF LR EMHES
FE®S. RHEERMIZPAEFLREEFTER
WS, AKIET WD e SG M
HR % LREZEEBEG R, FiTR
BHEEEALED, M4 - FERER
ZiRRIMHEXE.

MATERIALS AND METHODS

oMk, ¥ 3R, BT R AR E
HUREHBEEBIBNEY. HTEREETFO 25 ml
KRR /NE, SHBESEANEDER. BERITE
W: NaCl 114, KCl 2, CaCl, 2, Tris 10, glucose
5.6 {mmol-L~"), FELis ;. pH 7.4, MEH1-3
ml -min~".

F T KAc 4 mol - L~ B35 8§ ¥ o 4% 3 17 28 il P9
WWFE, Al aE30—50 MO.  RI5EENS % R MEZ-
82015 A R B A A% R F SBR-1R 2%, HbhXam
SEEEEHCEMHETCR AR RIS EIIA
mik, SHERSHRAATRSHRES. N
BHESRE SC hEAMER N0 mm, FINERENH2—10
V. B#¥0.1 ms, 3] He.

Cor EEFEMMABAFEPHERE ETH 1001

(Fluka), £ ISE-1% T« @AM 5HEMSE
HEBICFRNEEERRM C EEHNE.

FHAMAFES EREZEHDR. RHEEMAR
MERBAEZE. 8%0.00ml, M5B LEBRESER
Ehon| (&1 % o 6 R i i L min, H &R NEEE 30
min. EEERESHERTETE &£FFE. BEAR
A8 = H & g % (norepinephrine, NE, #&I#H 25,
# B (phenylephrine . Phe. F¥EH 825 ). 28
LHE(morphine. Mor, ILEHWE T ). UER IR
¥ ¥ H AL M 75 M (naloxone, Sigma), RMBEFE
{yobimbine, Sigma .

RESULTS .

L3514 SG RAE. RT3 MHEA
B, B EEEAH63.545 1.3 mV (a=35).
I RIBT HETE SC HIEMT FMEItER
AL P BB AR E SG p.LEAYE
H, WEREcESRHEENS—11.5ms™. B
AXWEHT. HFHHTSGFEE. #5THAN
st Ce®* EEEME E.

SN o-F LR ERERE R4
161 SC WK, fiim NE (10—100
pmol (L™ SR B e L KR4k, BRAEES
2448 mV (n=16). NE B5X —H S A[ B2 EF
a, %tk % £ #3077 Phe (100 pmol-L~1) B
L (z=5).

FE13-MSG HEHAM P, 7 Mor (27
pemol » L7710 5| 32 121 41 A B 7= A 8 A 1k S N
d592% . MR {LIBMHE N2. 54+0. 8 mV (n=12).
BEIPTHARIY Mor ZRW. WMAERAS
naloxone 100 pmol L4 {E K 3. AJFE#F Mor
BTy e (B R 1 (n=6).

Mor X} NE X Phe 5|2 BB fir 52 5 4% f 0
T 6 b1 NE B #§ n Mor (27 pmol -L ') | fiff
NE 5/ &2i) ZRAWBHEM IS 18+8 mV (2=
12), S FRPT 5%, S84 H NE #
i, ZRENEF(P<0.01). FHH, £HFN
Phe B Mor, 7] {# Phe 5|8y L& L&
ERPT75% (n=6) (Fig 1).
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Fig 1.
phenylephrine-indoced depolarization.

Effects of morphine on norepinephrine- and
A: a) NE con-
trol . b} morphine 27 pmol ‘L~ depressed NE-induced
depolarization, ¢) additlon of NE 30 min sfter washing

out morphine. B: a) Phe control. b} morphine 27
pmol <L~ depressed Phe-induced depolarization, ¢) ad-
dition of Phe 30 min after washing out morphine. in
another neuron. Downward vertical tracings denote
electrotonic potentials caused by intracellular injection
of constant corrent pulses.

Naloxone X yohimbine ¥ Mor #l 5] NE
AERERERECEENER JERAS
naloxone 100 pmol LB {E M AL SG, W]
FELB Mor X NE Fir SR e i 22 850 1k By 307 il 38 1z
(n=56). TMiFAYcHifiF yohimbine 5 pmol-L!
A £E ESHEH Mor $ilTH NE i 2 e £ 248 {3
K2 W FGRA B W (n=4) (Fig 2).

Fig 2. Actions of naloxone and yohimbilne on depress-
Ing effect of morphine on NE-induced depolarization.
A: a) NE coatrol. b) sdditions of morphine and NE
after superfusing with naloxone 100 pmol <L, ¢} ad-
ditions of morphine and NE 3) min after washing ont
nalozone. B: a) NE coantrol, b) additions of mor-
phine and NE after superfusing with yohimbine §
umol +L77, ¢) additions of morphine and NE 30 min
sfter washing out yohimbine, In another neuron.

NE B Mor ¥ SG @i} Co** iEERI B "

R Ca®F et it . M8 SG SRS Ca®t

FERET BB E M1.984+0.1 - mmol L™ (n=286).
A4 750 NE 100 pmol L&, SG @ #F Ca?t
#EBEHA 1. 340. 3 mmol-L™(n=16), 5B
EHKE, ZREXBE(P<0.01). XM
B, WinsER &N NE FX SC F¥R/NE,
R, CotEFEHEBRAREETHBEL
(Fig 3A).

% 1 Mor (27 pmol L"), SG R4
Ca*'[EEMINTO0.440.1 mmol L~ (z=10)
(P<<0.01). fE5XTR. WNHEFEMN R Mor
FLSGC MK /IE, &R, Ca REHEMNSB
by B 218 59 B AR 4k (Fig 3B).

HE
"

1
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Fig 3. A: a) Effect of NE 100 ymol+L™" on extracel-
lular Ca*' activity (mmol-L™") In §G. A: b) Addi-
tion of NE 100 umol -L ™" after removing 5G. B a)
Effect of morphine 27 pmol-L™" on extracellnlar Ca*t
activity (mmol<L"™") in $G. B: h) Addition of mor-
phine 27 pmol -L~"' sfter removing SG.

DISCUSSION

REYMIE, B SC HSHRRFE o
Mo, ERRRE, oRETTASEEL SR
ik, Rk A4 SRBERLEY. Tk
Bl NE 7] {if B s fi 4% {b, Phe RJ LB NE
FX—RR, 5 EARENE R

B SC W AR EFEAER 5 2.
EP R A Mor F] 528 SC RIS
fir g B {t, Bl 5 32 4k BB 50 naloxone W] [HBR
Mor B —BF, RAME SG #rE iR b
T REAFZERT H Bk, Mor R AN 1 BRI H
ZAEM B, naloxone Xt p RIFT i 32 Ak H R A
FIETER. HEik, LR AR &R T
pe RUA[ 5 3% 4k
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