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Rapid membrane effects of adrenocorticoids on

celiac ganglion cells of guinea pig’

WU Ling-Gang, CHEN Yi-Zhang
Second Military Medical Coilege,

ABSTRACT Intraccllular recording tech-
nique was used 10 determine the effects of
corticosterone, dexamethasone, aldosterone
and cholesterol on the resting membrane
potentials and membrane resistance of cells
in isolated celiac ganglion of guinea pigs.
Hyperpolarization was elicited by cortico-
sterone in 15 out of R3 cells, but was not
caused by dexamethasone, which depolarized
the membrane in 2 out of 18 cells. In ad-
dition. depolarization was also elicited by

Received 1988 Jun 27 Accepted 1088 Dec 25

1Project supported by the National MNatural Sclence

Foundation of China M 3870210

(Labortatory of Neuroscience, Deparment
Skamghai 200433, China)

of Physiology,

corticosterone in 2 out of 83 cells. Aldo-
sterone and cholestercl caused no detectable
changes of membrane potential and mem-
brane resistamce. It is suggested that the
membrane effects of adrenocorticoids. which
obviously could not be explained by tra-
ditional genomic mechanism for their short
latency., may indicate the eXistence of
membrane receptors for adrenccorticoids
in celiac ganglion neurons of guinea pigs.

KEY WORDS adrenal coriex hormones:
membrane receptors: membrane potentials:
sympathetic ganglia
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#E AkrBEmiEAicRER, NEIHELE
RN EEEHEBEBNE EERREES hRE
EhEtRSEEEIN, SERET, HIRRAT BRI
RS E, MERBUEERE, BEHESHE
EREAREREEERE. SRET, BKREEMRESY
MIREE TSR AMS RE KRR NART FRZ
.

RMiA FLEREANK
LR

B2 fky, R HL s

BELrREREEN —SBESTEN R
SR ERBERC, EHHRBRERES
EEHBURN, SEUAEENEREEN,
AR EE AR R ), REUENTHE
RO, FRENKEEEHSSHRZE
RS TAEREE. AE—SBHEEE
BRERNELRSHRENEKERERSS M
FERME, FER—MEETEER—MH
fa LR ENERNER, RIBFEAEEKR
SHMERNITREARTERE. SRR, &
AR REEERTT .

MATERIALS AND METHODS

BB, & E273+£5D 348, 244 4,
B ARPEF RS R MR WEY, A
e HEd Ee F32-35CHEE N, Lo,
IR Kreb's 2 MK, &8 B 4 9 (mmol/
L); NaCl 117; KC1 4.7y CaCl, 2.5; MgCl,
1.2; NaHCO, 25, NaH,PO,1.2, 7 #H
11.5, ELO, 95%#1 CO, SXHHRS SIS 18
MO, RERREE /N T 1em, fy TKCL 3
mol/L, BH 37 20-50 MO BUBERERYy B 5 sl
Bo, iR E AR RS0 R B A R LR
B 200ms, MEO.1-0.2Hz |y B Fi%
BEEH BB NEAE, AT EER
ZitGRm LR 15 Bz, S SE0 B B i S5
mEEL., FFCRBREESBR A X F
40 mV, FH{ER AT 55 vV Hrgmia®,

SEBR AN AA(Sigme £55]), HE
KRAUEE R ). BEEN B EE(Fluka 4
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5), HZRER, RAERERBE, JRE#
W 0. 1mmol/L, & HEFRERAU=RITFE
T2 hYAO B I A 5.

RESULTS

T 1 o 0 P B TRl — AR 54 1-3 min,
WIS 0.5-3 min pyF I Y S
&, HABEEEMEERE REE KT
¥, EFLHEERSFERY SEaEE LR
IS BEAY DBERKBERE—HEE X
BELPHHES., TRERPH T 121 1-id
FRETWANR. AT —1HREESHILL L
WEERMER, Hit, TRAIBEFSAFHRE
W mENEE S By RESR.

HEMARERNE 8341 ja 8 FF
FAMR(1-1000 nmol/L) % #Hi. & 15 -4k
MEFREAIFREARE 6.63.2mV), H
e amla iR R 28L17%, 6 @
BB g, 1B B B 58 b
20% HHE 2 MR EERAREAERE
(2.5-13mV), Heh 1 REEAE R N25%,
Hok 66 T EAMAEE., Figl R34
Wi AR REATR REL, ERFAMREES
1-100 nmol/L L TEBER, £ ik #4414
i ey SR AT 1 WD P R IR R P 38 K T 3 K (g
2), RA—EMNB-FRER, mHERERIE
B E1nmol/L, FF R RIKE ZA0.1~-
1pmol/L if, FiMIRMERE ST % BR-%
XFR, 4ATERFRERERN EE L&
BE R, EANEEERERE—K
MR 2 1%, MEINEFLERESHEE KD
i, BERERRESE, —B£%, BIR
kS EAKE,

ERBTAERBLABEESZEMBESR
A R BRI T PR T A% EBEH
K(HESHEXRR, n=9, P>0.05). EHRMR
W B I AR R AL A E A AR B B AL, B
M, shtes it 53 KRR A BB mia
HEHELRELEERCE R, P>0.05),
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Fig 7. Three types of membrane potentisl changes
elicited by corticosterone (CS, .1 umol/L, black
bars} from 3 different celis, A) Hyperpolarization
(hyperpol)accompanied by &n incresse of mem-
brane resistance; B) no detecinbie change of mem—
brane potential and membrane resistance; C)
depolarization not accompanled by signiflcant
change of membrane resistaoce, Resting membrane
potentials of cells A), B) and C) were — 47, -45
and -53 mY, respectively, Downward deflexions
were hyperpolarizing potentials elicited by hyper-
polarizing current pulses of 200 ms duration applied
at Irequency of .2 Hz.

S ~—
1 omalsTo (10 omob/L) (100 pmpls/Ly ]10MY
Fig 7. The relationsblp between doss and re-

sponse of CS. Hyperpel was elicited by differeng
concenirations of CS from ope peurcn with resting
membrane potential of ~54 mV, For downward
deflexions see Fig 1,

Mk RAME 18 - 0 R B
FERARCO. 1 umol /L) IR, & 2 Al
EXBAFERG-11mY), Hr 14 RaiE
TH(20% ) HA 16 /g0l X B GIRR A~ Bk .

BRESHEERRERERNENLESE &
T LB R — A i A R S R AR ]
B, FREHAMET I3 M RAEERERE
TR SHh R AR (G4 I 0 22 ) I B R A
Tk, 183 mEhE 5 AW IEFEN K B
BT, ER 5 THERNBERL Y FER
(Fig 3 )5 B 8 ~Miai E MR S E RS
A, SR, X 13 4 40 Jaxd ERER
S5 mEX MR M8 E B F (McNemar
%, P<0.05),
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Fig 3. Hyperpel by CS being not mimicked by
dexamethasone (Dex) on one mneuron, A) CS
{1 nmol/L) caused a hyperpol of § mV with po
change of membrane resistance; B) higher concen—
iration of Dex (100 nmol/L) caused no change
of membrane potential aod 'membrane resistance.
The resting membrane potential of this neuron
was - 52 mV. For downward deflexions see Fig 7.

REMITHRENBE BT B FEFH0.1-
10 nmel/L) EridE iR E 36 . R
Zf& 3 min g, XEMBROEATS BEEER
HELZABT . EHt, BEER & X 36 -4
JadARE IR, SRR W & 83 4
fara A 16 P ARk iR R R N AL,
ERESEENG 2L, P<0.05),

IEEMTHEEMBE &% FEERHE
Frha RS TRASH, AR X-HE,
FATIE T B A A Ry . 2
AR B0, 3 nool/ L) s B i B9 S 4k 21 -,
ZE 8 W B I RE v e 8] A 2~ fR 3 min R,
HEmip R SEABREAVBEL.

ZHHMB BHTHETS FREREEER
BB SEF SRR IR, O HFbRIE T A 5 X
SN, WA T £ 80,1 mmol/L)
XS EN., B IRERIEENH
W3 36 4~, WHEHRMERE % = K 3min g
xRt SEEHEERE A BRE T
v. Bit, AR EEHEEX 35 4~ W mhf
FI R, SR REEE 83 1 M J
15 M A BRI BB N L, B A &
ENEEAO 25, P<0.06),

DISCUSSION
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e RN B AL R g B Pl ] (AR T R
vp, BEEER. IBERE R ZFEA MR AN
B, Hit, ATZEENAEEEEASRSE
BT E LR REE S 74 LR A E T 5
AR, A G A R R
BRI gk ek ] LAHERE ',

BEAND, WEERERE Z & 55
—R, IRIESRIME., EREFRNES,

IR sESHERBERTHROME, WRER

RREAShRESKRESTEFASEENNE
Pk Y, FLRERRBERR B
— B B AL AU FRRO I Y, AR R
BReER, HEHit, FRE OB RETe
FRETHIMSRASRESE=ER. K
FRFRB AR R R E, —Bmas i kRN
BEBEA AL, STERRS SRS
SR AU EEYPENR ER N E
5. %15 Towle ZiR&E M KBRS fi R
HRESHREEERSNERTE.

EAR ey h, BRMEMBRR L RN
. RESETHED, EEESEEREN
SRS B AT, WM ERERILEY
R fR ARTZE, X PR LA AR BT SR ATAN
OO, EHl, SHAETFNNRTREEY M
B FTEETEE R 2 k. B4, A
B 2 MBI ERLRYE, HEHESR
R, (R B Ok R B RO 4B B T BB I
ZHREMRBTHOXEY, Bk F % B
B2 JR R 1 B TS0 A A 2t 45 57 24 T B | A2 5 U5
B EBILE TR,

Towle 2R &9, KM S RNz
MEBEMBRESSEREHENY. B
Suyemitsu S8 T fER M, KEFMBER
BEAERAEERMNERRES RRBOEE
MG RE S A, BRFESRBRRNE
B4 S 4 £ 0 L TR IR v I TR RO AR AR L 2K
RETHE M BT R AAPT AL, e M L 4R
WRRE . IR T R R R L TR AT T
BRTHSBERB T RARZE, £
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Prophylactic effects of m-nisoldipine and nisoldipine on
reperfusion arrhythmias exacerbated by free radical
generating system in Langendorff heart of rat

L1 Yu-Long, FU Shao-Xuan, LI Yun-Shan

(Departinent of Pharmacology, Hebet Medical Cojlege, Shiflazhuang 050017, Chinag)

ABSTRACT Xanthine-xanthine oxidase (X~
XO0D, sooumol/L + 100 nmoi/L) free radical
generating system was perfused 10 min prior to
coronary artery ligation until the end of the
experiment. It exacerbated the reperfusion wven-
tricular Fibrillation, reduced the activities of
superoxide dismutase and catalase and increased
the contents of malondialdehyde in Eangendorff
heart of rats. m—Nisoldipine or nisoldipine {0.05
pmol /L)y was perfused 1p min prior to coronaty
artery lipation until the end of the experiment.
They prevented reperfusion arrhythmias exacer-
bated by X-XOD and decreased the free radicals
generated by X-XO0D,

KEY WORDS m~nisoldipine; nisoldipine;
nifedipine; teperfusion; arrhythmia; xanthines;
xanthine oxidase; free radicals

It has been suggestzd recently that re-
gional reperfusion after only a few minutes
of ischemiz resulted from the ligation of
left anterior descending coronary artery in
heart of rats can induce reperfusion arrhy-
thmia and free radical formation, and m-

Recelved 1988 Aug 9 Accepted 1988 Dec 18

nisoldipine {m-Nis) or niscldipine (Nis)
prevents reperfusion arrhythmias and inhi-
pits free radical formation in heart of rats‘'’,
Xanthine—xanthine oxidase { X-XOD) path-
way was an important source of su-
peroxide radical upon reperfusion<®’. This
may be converted to the more reactive hy-
droxyl radical and then to other free radi-
cal species?®, Thus, these free radicals may
cause membrane damage leading to local
electrophysiological derangements that trigger
serious ventricular arrhythmias‘!’, However,
it hasn’t yet been reported that reperfusion
arrhythmia in rats arc exacerbated by X-
XOD and calcium antagonists prevent this
reperfusion arthythmias.

In order to further research the rela-
tions of calcium antagonists. free radicals
and reperfusion arrhythmias, the reperfu-
sion-arrhythmogenic cHects of the free rad-
icals resulted from the addition of X-XOD
to the perfusion fiuid and prophylactic ef-
fects of m-Nis and Nis on reperfusion ar-
rhythmias exacerbated by X-XOD free radi-
cal generating system in Langendorif heart
of rats were investigated in this paper,
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