BIBLID; ISSN 0253-9736

Acta Pharmacologica Sinica

FEHFXFHE 1994 May, 15 (B » 249 -

ERFER.
REFERENCES

1 Denmer JW. Ellis D. The intracellular sodium activity of
cardiac Purkinj fibres during énhitstion and re-activation
of the Ma-K pump.

1 Physiol (Lond) 1973 284; 241 —50.
2 Glitsch HG. Characteristics of active Na transpofrt in n-
Am J Physiol 1979; 238, H189—99.

Inhihition of the N& pump — a mechamsm

tact cerdiac cells.
3 Glitsch HG.

1n the genesis of cardiac arrhythmeas.

Basic Res Cardiol 1984 79, 611 —4.
4 Han DY. Liu BY. Chen XL . Liu WF.

celiular sodinm concentration on the sodium-pump activity

Effects of extira-

in Purkinje fibres of sheep.

Acta Physiol Sin 1990, 42; 562—70.
5 Marsh AJ. Lioyd BL. Tarlor RR.

myocerdial Nat-K+-ATPase activity and digitalis intoxi-

Age dependence of

249 — 3252

BIBLID; ISSMW D253-9756 Acta Pharmacologica Sinica

TRHEEN

cation 1n the dog &nd guinea pig-
Circ Res 19314 48; 329—133.

6  Rhee HM. Ouahain sensitivity of Rb uptake in canine
Purkinje fiber and ventricular muscle. Naunyn Schmiede-
bergs Arch Pharmacol 1982, 318, 344—8.

7 Lederer WJ, Tsien RW. Transient inward current un-
derlying arrhythmogenic effects of cardictonic steroids in
Purkinje fibers. J Physiol {Lond) 1976, 283. 73—100,

3 Colquhoun D, Neher E, Reuter H, Stevens CF. Inwatd
current channels activated by intracellulat Ca in cultured
cerdiac cells. Nature 19814 284, 752—4.

% Fedida D, Noble D+ Rankin AC, Spindler AJ. The
arrhythmogenic translent inward current e, and related
contraction in isolated guinea-pig ventricular myoccytes-

J Physiol (Lond} 1987y 382, 523—42.

10 Daut J. The role of intracellulatr sgdium jons 1n the regu-

lation of cardiac contractility.

I Mol Cell Cardiol 1982 14; 189—952.

1994 Mayy 16 (2); 249—252

4-SRECOE R R /B B B R S RE K R RE R A LA

HF . BB GNTEMRE ¥R HEEFFE. A 310006, FED

i-Aminopyridine-induced iicking response and
histamine iiberation in mice

LIN Yu-Hong . XU Jian-Hua
(Department of Phormacology. Facully of
Zhejiang Medical

U niversity « Hangzhou 310006, Chira)

Pharmaceufical Sciences,

ABSTRACT
1

4-Aminopyridine (4-AP) 1 mg

*kg” " sc at the scruff induced a licking re-

sponse in mice. H, receptor blockaders. such

1

as diphenhydramine HCl (1. 10 mg+«kg™*, sc

1

at the scruff or 40 mg * kg™, ip). chlor-

1

phenamine maleate (20 mg +kg™!, ip}. and
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BUTEG D)

%

astemizole (2 mg * kg *

» ig ), inhibited the
licking response caused by 4-AP. Repeated
injections of 4-AP (1 mg kg™ !) reduced the
times of lick and the histamine content in the
skin of injected site. 4-AP also promoted
histamine release from incubated mouse peri-
toneal mast cells (PMC) in a dose-dependent
mannef. The results indicate that the licking
response may originate from the histamine lib-

eration of mast cells.
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4-AP HJ{EER K 2 W # MU Rk . Be
MU ERAR T EMERER. 4-AP tHEER
HE s BRI R MR A MR LR, ARk
M, ¢AP HAEBRHAMER. EEZHIR
i 14 B2 o FT -5 B 2 I ok

aiaE 4fﬁﬁuﬂiﬁ= f_g]ji’lﬁjb; HEE H, Z &
FE Wl BEJCHIRE: £H BB Ak

4-F FEWMEE (4-aminopyridine., 4-AP) 42
—Fhe B EER . RATZEMPRSSREE
. E#HEDRESENS. it F
HENBEM (ACh), EHEF IEE
(NE), ECHBE (DAY SHFE Y, RIIERSE e
SRS R E. EERH4-AP BRE
AR EFE R R MEE A (mast
cell, MC) BRI M. = CHEE 4-AP SR
SR RV R RRGE . H R RSB W
Bl 4 AP /BB S MC B
HEMER. T T NEBEERES 4-AP #
MR E A 2 B & RBERIEAME X

MATERIALS AND METHODS

NIH & . HHE 23+s2g. $ & HE, Bl
S5 Sy AL R A

4-AP A Alfa P=8 . f£S ¥ 48780 (compound 48/
80) 4 Sigma P55 . S EEEEHI A (diphenhydramine
hydrochloride, Dip)} BT ME =ML =5 . D3EE
®IEALGE (chlorphenamine maleate . Chl) 3 E &+
BT 5. BT 8] BEM (astemizole., Ast) R EHE
BHLSFEH 8%F — AR (o-phthalaldehyde,
OPT ) AL Fluka 25] /=&, 100 % MO0H H&H
ELXAEMNI ™R AkFERSTESHLEY
FARENRRMY  {hFEAFEE AR,

XS ETED T F-4000 M., BHEFE
B 5 Philips EM 410 #,

BAEER J4-Ar AHEEHKEMR 0.5 % 5
W ATFrREER. = HASEH, WAMAL AR
B SERRARRESY 10 mg, ARERESX
EER 1 mg -mI™' &, WANKGER 5 peg-ml~ 8

FetrvEd. & 7d ARFA. ME_FEH 100 K
EtOH Bl “iF®. 7d A A MCc BiE®ES
(mmel * L™ Na,HPO, 4.0, KH,PO, 2.7, NaCl
150. 0, KC1 2. 7, W34F 2. 0, CaCl, 1.0. & /&1 3
1mg+mi~'. pH 7. 2.

4-ar EROBEREEE JBE0H. 32 &
.EEEE 10—30 C T, EFMEE sc 4-AP 1 mg
kg7 LISERLAKENR. 2HFSUNEEER
EERASEFUERE —XITH., CRBEKRE.
ZE 1 min HTHHAFTER L.

H, QAN ES M AP HANDBESEEE
quBLB0 H, $% &, 06 H, H4 10 F,., i2F
£ 4-AP 5 10 min PNBLAERER OB, LIERERH 23
WEERN, Sit SFHEER Y REEYS I .

SABEEAERHESRT B 16 R, EYLS R
PiZH. B 8 H. —# sc -AP 1 mg-kg 'y iIDHBEHK
By, SR 10min BEEH K, TH 1 KLHEEN
EEREREEEE. B—Hsc SEEERAETR.
WEEML, MEFTHE, WML 3—4 em R
—H, BIBRE PR, WREL R 0.25 ¢, B
W <21 mmipg B, 5.0 ml HC10, 0. 4 mol~-L "4
WA, LL 1000y B0 0.5h, R W 2.0ml, B
FEXRETRAERHCMEEARE. BH S ae-miT ' HHE
FARM 0. 5 ml, M HC10, 0.4 mol-L™'E 2.0 mi,
SEBAEN EHREFESREITRE N AE. EME
e 360 nm, BEIEE 450 nm WM EHRCHE. T4
EAEENFK.

B MC (peritoneal MC, PMC}

1 PMc Ek & ECULBLS H. BFLE ip Wik
W 2ml, EEBRE 2—-3min. ITHHEE, HMEXS
EEH TrkEeE.O PR, 110Xy B 5 min,
ZEE®R, MARILE®E 2.0ml. BESSEHK PMC B
A, THEE 0. 4ml, BrkBEEH.

2 PMC B % HPMC BRMNAERTFIT CW
5 min. 0 4-AP FH (FRE) S LN CHRE)
0. 1ml. Zk2EMHE 10 min . S0 0 C W{EE 1.0 ml
LR . BATE 5 min 5 110 <g B 5min. B E
vk W) 28 B o B

3 PMC R Pkt ¥ W AETEFED
HT. R PMC EHF SN LHENEARS R, M RE
18, Fim 4-aP. SHETRSELE. HEAKEXE
¥ PMC HEMEERNE. BEARYT PMC &% 1
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., B 100 C KEESE 15 min SIIEEEE 1. ml.
WS RS PMC SHESR SYHELE
HEMBEK. LFAEH 4-AP F%DNR PMC BB
R HLEE.

PMC HEENRE (W) = FEREHKEENE —
MEE R AR ~ 100 ¥

4 PMC BEFINE ¥ PMC B 110vy Al
5min. FHELEW. WAFHFEL -8 4 T, W
B 3K, 2% 0s0EE Vb AEHERFH
M3, Sk B 50 %0, 70 %, 80 4. 90 i ErOH f{
A, BH 100 % EtOH fi7K 3 . 100 % PERR K 2
W E—EREY 5min. REH 1] AMNESQ8
FEFE A, GEEYR. AINBIAH SHERS
55, fF Philips EM 410 %8 & e 85 T W 2.

RESULTS

4-AP WE/NBIEESAE SHABREEL
sc -AP [ 10 AAH. MBEEEME ST LFHE
ANEROTR. PHRERE, FeEH HET
EEF N REWFDIE  4-AP 125 ug
kg APV FHEMBAERLY. 1 5 me ke YEH
RBAR. BEKEE 30 KL L. BERER
LZERFE] 2y 10 min.  JEBERETENER.
Fit 10, 20, 30C HARBMILBEER.

H, % {$ P E5%} 4-AP %%/ BLERF 5 A2
KWER Dip I, 10 mg-kg "5 HET 2. 5
min FHHEL sc. 40 mg kg "# AT 20 min ip.
Chl 2 mg kg "5 20 min ip. Ast 2 mg-kg '
#1T 2 h ig. HESRBEEKEI B (P<
0.01). i Dip 10 mg-kg 'ip FLMAERM. W
Tab 1.

4-AP BE LG REFF AN
AR 7 B 7E se 4-AP 1 mg kg 'FHRBTEE
RREZRE. BKS THEMER 1-AP, 7]
WLERAR I HOEA M . GELESE 4 K. )
BEER AR HM. W Tab 2.

1-AP BB BENIREFBARESRNE
& —HNBEE 10min BEF sc 4-AP I mg
kg™t A WE. ENMUEBEAKSERA 20+

4 ug/g tissue (n=28). S—#H |EHEHERBE
TR, NN ERAKEER D
383+ 6 ug/ g tissue (n=28). ZFHELEAH 4-AP &
W RN R B IR A S B
A (P <Z0.01).

Tab 1. Influence of histamine H, receptor blockaders
diphenhydcamine hydeochloride  DIF }. chlor-
phenamine maleate (CHL ), and astemizole [AST) on
lieklng response indueed by 4-amlnopyridine 1 mg
kg~ 'sc in mice. "P>0.05. “P<C0. 01 vs sallne.

Mice Times of

Daose / showing  licking
Drug mg kg ~' Route =« licking in 10 min
response zts
Saline 20 20 39+9
Dip 1 sc 10 10" 124 10°
10 14 10 4° 10+6°
10 ip 10 100 34+ 16
40 ip 10 o o
CHL 20 ip 10 8" 1049
AST 2 ig 10 8 16413

Tab 2. Lieking response after repeated sc 4-aminopy-
ridine in mlee. n=7, ®+s. “P<C0.01 vs the lst in-
jectlon.

Times of injection Times of licking

9+7

20+ 6°
(=3
ﬂc

e LD DY

4-AP /R PMC BEAKRNTT 4-
AP BEIFR/DE PMC BEAR. FEREK
®itE (Tab 3),

4-ap ¥R PMC BESHEE TH
MC BT RESEFEEDRN S UM
®I. 4-AP 2 mmol L '4FEEE, ABWNEHES
Byt MR ATTE (Fig 1).

DISCUSSION

KL B Rz, PESIHER sc 4-AP GBIF
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Tab 3. Histamine release induced by 4-aminopyridine
from isplated mouse peritoneal mast cells.
¥+sof 8— 10 ¢xperiments.

4-AP/mmol *L. ™! Histamine release/ %

1041
20+L6
28+ 4
53+ 11
8449

WO DD -

B -

Fig 1. Eleetron microscopy of mast cell. A) Normal
celi; B) Exposed ¢o 4-amInopyridine 2 mmol L' for
10 min. showing cxtrusion of granules (2 7100).

B E, AT g H, 3 H 5 W BT 4 4.
T IFE Dip ip L. M se /HE, B
TP M e Ast LB, X XMW/ H, S

RIEHK 25 4-AP FER/EBER N AEH
R ETESE. FE R ESE. 4-AP EiFE
®oR MO BEERL. 3 E Mo AR RR
. EEREHE TEREbBTEESHAE 4
AP FIM MC BRI EZEHME L. R
EEWAB BRI BEERAHEH
MC KK BRAR:, FHAERT AR
B EREMER. B, fEN4eaAr BREHDERS
RN AT S © EE MC BB A 5.
4-AP H B EHAIEE, X 4-AP
A{LREVEF FF 22 A BE B . W1 AR BE (RSt
EEEMHNER. TEWEERE 4-AP B, B
EERFHIEMTREN.
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