HomE RSN NE 5% B & A
BEFHRNERNAFHPEREEE X, 3£
CEFAEHESELAFETRIEFRBE P
Mg* B 3 B Y DA B I 4 - 18 L% NE 5
LB RS "D, MARS XA
LR PLLH—LEIEE. AT S
T B AR AL A A R HE T A R
T L o I ¥ JUL X 44 o 45 00 O 5L Ay P BRI
Aalfg A EEML.
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ABSTRACT Rage reaction was induced in mice by
s¢ 4—aminopyridine (4—AP) 6 mg- kg™'. Mice ap-
peared hyperreactive after B—12 min and then
squeaked and fought each other. These manifesta-
tions were most distinct in 10—30 min and subsided
after 40—60 min. The occurrence of rage rcaction on
this dose level was around 90%. Ar higher doses
4—AP caused convulsions and death after evocation of
rage reaction. The ED;, of 4—AP for eliciting rage
reaction was 4.7+ 0.7 mg - kg™' sc. No significant
difference in induction of rage reaction was seen
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between & and 2 mice of different body weights.
Both ncuroleptic drugs (chlorpromazine, halo—
peridol, tarden and clozapine) and anxiolytic drugs
(diazepam, chlordiazepoxide. and meprobamate)
inhibited 4—AP-induced rage reaction in mice.
Barbiterates, Chloral hydrate, methaqualone,
morphine  hydrochloride, aspirin, phenytoin
sodium, diphcnhydramine hydrochloride, atropine
sulfate, and procainc hydrochloride did not affect
rage reaction. The 4—AP—induced aggressive behav-
ior, similar to that induced by electric footshock or
isolation, has the merits of convenience to deal with
and time saving. Hence we recommened it as a
screening method for drugs with ncuroleptic and
anxiolytic activities.

KEY WORDS
tranquilizing agents;
psychological models

aminopyridines; rage; major

minor tranguilizing agents;

HE 4-AP6mp- kg' sc BERABRWEKER
F, EARMABRSEMEL T, BEFHNBEE
HAEBRETE. B RKoEM. ZREE
HEPELENER. o ETECk, BT,
RIS, E¥HMH. TR FEHTHRERE. L
AP FIB/ BT IERT BT, R E R {E
HEZH M RBIR

XMia E\EEmEA, B8 BEEY. BLES.
LFR R

4— & 3 Mt 12 (4—aminopyridine, 4-AP)E
Tt EEME RN HY., BERT ST
S5 AeERY. EhRERTE. EX RS
WHMEER, BAARTIBEED. 4-AP
AT E B RED, e -MmERY.
tﬁﬁﬁ%ﬁﬂ‘l*ﬁﬂlﬁ‘”&ﬂ%fﬂh FRESIR
HIVE TR 7. {EH R 4-AP BB R /DB,
WRIER R, HERMRLEIER. R0
H 4-AP iR/ ERMEBEE B AREREA
R ETHRFRL PR ML RFGEER
FIRZmW. FMA 4-AP HE/NBAENFXE
B sh S RIME T #R1t

MATERIALS

NIH #/0E. ¢ $3&M. d Lk mh

BRI B, AR LR
4-AP (Alfa @), BAEHEILKA WK
1% EZHA,. ANBHER 006%. HMENE
(chlorpromazine)t¥ §1 B (BT SH B ZH 1), WU
e B¥ (haloperidol)i¥ 51 3 (L 8 5 & B 257 ")
FRB(tardan) (LM RMHEH ) METF
(clozapine) y QLHF 2 B #2451 ) &£ &
(diazepam)EFHR (LR =% ), AH
BN T 95% LB K = 4:1:3)8 L B & ¥
BE; FIMR T (chlordiazepoxide) 5 (YL 3 # M i
FOHZE ) &P HE " Ei(meprobamare) 24
BB AR, RERAZE, RE
WAKEH,:, DO HEZE (phenobarbital
sodium)HF ST (T HEF LT ) B HIZH
(barbital sodium, F#EEXA=] ) RELKE
#H(pentobarbital sodium) 1} #§ {k 25, 7] % M
B4, k& %WMBE(chloral hydrate, H 5
DL ) EBEB(methaqualone) i (L
m K ) B G uE (morphine
hydrochloride, FRALSEA®ZE) ), FI A FCH
(aspirin)&5 A By AT L FL M E 2L R st
K, # R ¥ (phenytoin sodium)¥ £+ ( L ¥ #7
W), LR ET L5 (atropine sulfate)iE 8}
WORTLMM T =X T ). BB i hres
(diphenhydramine hydrochloride)i: §1 % (™ H
FZHMAI), LT E LA (procaine
hydrochloride)F S (B M B —F 25 )7). U
L F 2B B PC ks R R 1% B0 K AT 2
EP(CMC-Na)E B BB H .

METHODS AND RESULTS

-APRENEHBENEHMNE /DE
20, PE&F, KE19.228D26g B
B 4-5 K, HE10x10x 10cm® 4%
M, FE15-30 CERWELS 4-AP B G1TN
A, /B sc4-AP6 K 7.5mg - kg™',
Z10min 4. 4 W%/ NEIESIIEE, 4Bt
AU, HMPLEEBEGITY, B3 Xk,
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AT P T REAIUET S R i e B 3 4T O WD B
EE£ W H B, EAAKE 10-30 min #=) 5 R
AR, 40-60min k. M EAR 4-APip
Al P AR B R . RS EEE
T 2K B 347 AE A OB R AT

B 4-AP BE/ARRERENEE

1% WORSR FoBEEHRKT
204+ 2.1g, M8 sc4—AP {#HNBI=EBRKR
] EDg R 47207 mg» kg™, BEXAH &
4-AP EHASIEBBER N, JF#E/N&nEm
3. sc 4-AP I HH EDy,, 5H LDy, #
Bl. % 78+ 08 mg- kg™'. 4-AP 6 mg-
kg 'sc 3R BHBMERN, RERE, B
IR, KT 6mg- kg i P=E£HBH
BRI, {IRRAERESES. BB
PR AR TTET . BRI M rEEnd a8
ME. AEFER AP sc G/ BRRBE.
B FET-HAPEN, Tab 1.

Tabk 1. Effects of ¢ 4—-aminopyridine tn mlce.

mg = kg™ n Rage Conwvulsion  Death
6.0 16 86.1% 16.7% 16.7%
7.5 36 94.4% 44 4% 44 4%
1X.0 20 100.0% 95.0% 95.0%
2 H54E NE TR, § &L

RE 1961 2.1 g, HHIFEBEERS K 4
H, PI&HEFA. HHI18-20H. B K%
—H4H sc 4—AP 6 5 75 mg- kg Bt
05+25g /B 18 R, sc4a—AP6mg - kg .
EIATERE 1L, ERANKBRER
R, EREWH, DLBEIAEASE S IR
MBS RBIREEHNERNEESE, 218
R EER. W Tab2,

32 AE 114 2, KEFE 194225
g WHENHEEEAEI R, BHAFIH
2, ERFE RN EMER R 4-AP 3[R
BB, RAMEERAMEK. 4-AP HE

b w2 S e o - PR

- 157 -

Tab 2. Influences of sex, body weight and amblent
temperature on fighting response Induced by sc
4—aminopyridine In mice. All' P > {.05.

Dose Weight Tcmpcr—% of mice
Groupimg+* n Sex (g, ature fighti
kg™ T+ SD) () UEfung
A 60 18 % 187x22 %8.9
B 60 18 & 206119 833
C 60 18 & M5125 %8.9
D 75 20 ® 1%0z%2.1 95.0
E 75 20 & 233+24 90.0
F 60 18 238 194125 30 88.9
G 60 18 235 19.4%25 15 811
H 60 20%4% 19425 10 75.0
I 75 20 %% 194+258 30 95.0
I 75 20 5% 194125 3 90.0
K 75 18 §3% 195+25 10 83.3
EEELEBAFEES, Hsc6 5 75

mg« kg EER 10. 15 & 0CTHHHBEBER
WRAERFLEBEIS. W Tab 2

REDHEHERAPHERHPIT 4-AP
BEIBRBERENEE R340 R, &
H201+24p WEHNFEGEEELSH. &
H1om20 H, £ E82%, 4raliE i RA
M scda-AP6mg-kg', IfEBEBRENEE
H OGP R, HEAT £ 3. BRI Tab 3.

1 B2 WMEBEFRERD ip,
5 4-AP W &8, ERESHEATY .
H; 4—AP #8T 1h 525, ®PEE 15. 20 mg -
kg', WUEREEY 10. 1S5 mg-kg'. ®RY
20. 30 mg- kg's WM E T 25. 50 mg-
kg BEE N AP S ENBMER K
(P <0.01). BBELL 46 [ 7 & 5 & FR R
215 BEERE R, /D EIE Bl e N1 B8

2 il HEEHEFH_EY ip
L 4-AP A BT 42, MR ig. Lk 4-AP IR
B Ih 8525, EF 005mg- kg, HPH K
150 mg « kg~', FIRT 50. 100 mg - kg™
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Tab 3. Influence of some centrally acting drugs on the
mice after s8¢ 4-AP 6 mg- kg'. ~P>0.05%,

"TP<D0%, TP <0.C1 yscontrol
Drug Route n % of mice resulted in
mg- kg™’ Fighting Convulsion Death
Control 35 85.1 16.7 16.7
Aspirin
400 ig 10 20" ¢ 50"
Atropine sulfate
5 ip 10 100° 60" 60"
10 ip 10 100° 40° 40"
Bartital sodium
50 ip 10 {1 o o
100 ip 10 (12 o o
Chloral hydrate
100 ip 10 100" 0" (10
200 ip 10 1 0" 0"
Chlordiazepoxide
50 ig 10 200°" 100 10°
100 ig 10 o o’ o’
Chlorpromazine hydrochloride
15 ip 10 40" 100°°°  100°""
20 p 1¢ ot 1007t 100"
Clozapine
25 ig 10 407" a* o
50 g 10 o 167 10°
Diazepam
0.02 ip 10 rith 1 20°
0.05 ip 10 o 0 107
Diphenhydramine hydrochloride
40 ip 10 0" 40° 40°
Haloperidol
10 ip 10 200" 100°°° 100°°7
15 ip 10 o™ 100" 90t
Meprobamate
100 ip 10 80" 30" 307
150 ip ¢ o 40° 40°
Methagualone
20 ig 10 1007 Qo o’
50 ig 10 g o o°
Morphine hydroghloride
10 ip 10 90" 8" {1
Pentobarbital sodiem
20 ip 10 90" 0 g
g ip 10 80" g 0
Phenobarbital sodium
25 ip 10 100* 207 207
50 ip 10 o 0 0
Phenytoin sodium
50 ip 20 707 1 30°
Procaine hydrochloride
50 ip 10 90" jo° ki
100 ip 10 100° 0Tt 700"
Tardan
20 g 20 gt 25t 25"
ki) ig 10 o -1 807"

fEdE4L 4—AP 5| ERN BB R M{P<0.01). L)
AR BRI A B B ETEA,
BRI 30 W 8 A T 31

3 iR BRHE ¥FERLIZHS
REWZHE ip, 5 4-AP T 30 min £5
#%. BEHEZ SOmg- kg, FEEHZHE 25
mg» kg™ WESAESEBREBRER. BER
BB 4-AP SIEMMER N, REANEWN
K—&, #ABRPERERER AEH BN
M. REHEMH 20me - kg F/AARFENHR
RS, EERARMAE Wmg - kg,
FOBRBERMCHEK, BUERHNUER. ip
KEMEE 100 mg - kg™ 15 min, IR 20
mg - kg~ ig 30 min, /RS I B EER
&, FHET 4-AP, {(Au[5EHMEBEN. X
AKE®EE 200mg: kg'. FIRE 50 mg -
kg EANRIPHFIIIE, HFWHIHERNEA
gipt, AHFH/HER.

4 e HEWSHE10mg- kg ip
5 4-AP Fef#a sy, P EIH 04 kg™
ig, 1h/E# 4-AP, £ZHHA SOmg* kg’
ip 30 min 545 4-AP, Bl F=#HFREHR
4-AP SRR KA. ip B HRF 40 mg -
kg™, SMEBSPTIES 5. 10mg - kg, =iiFE
+* @ 50. 100 mg - kg™' 55 4-AP RHI &%,
MAEBEEERER 4-AP HHAHH B NE
SEAR, TIAFEHL 4—AP SR BURR .

DISCUSSION

HESREY. EFHETHMAI 4-AP
SIEA/NRMERE, BRA—ENHRE.
FRKBITES B YBIE R, B S
B-4T 0, WEAMAILENR AWK
RO, BRFREAAEE®. —Brel s R
MARERRMFEOEMNE, EFEEIMN
# AR HRERR SAMITIE, i
wHet. NEMEE, EEIZRITEEN
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Yy A\

R IR, SEMR S R Nk Bk AT R
AR, A RE. WS, Ships TR
P BN AAE AT R, ASTUETRBE
FE R TR A 25 AR YD, B A
R, ERELEE R ERER
i, HEIE 4-AP MAEA ML, HiZdE
FEREEHNEER. HRENORAHES
PRI iR B R GR B R BEH). AP BRI
NEBRE Y, REASRPSNEEIKS R
BIEL TR FArHER. AT HRRERMN AL
R, ADARURKKR, BAREESHNE,
A RETHRR, MAERYEREME, o
B ARENR. Ei, EEHEEY 4+-AP
B2 BUFE RS AP MR B S R R N —
B Ak AP WA RS EEER S
FEM R, ERPRERD USRS, &
o T R R T A AL OR R B
W RHARE SR, XARSERHAR
EREERERRAELBMERYE %, B
A SERHT AP MR BB P &5
A BOREHF, RFEX R E RS S
L BRI HiE A

REFERENCES

| Paskoy DS, Agosion S, Bowman WC,
4—-Amincpyridine hydrochloride (Pymadin) In:
Khatkevitch DA, ed. New neuwromusculer bock-
ing agents. Berlin: Springer, 1986: 679-717.
(Born GVR, Farah A, Herken H, Wekh AD.
eds. Handbook of experimental pharmacology:
vol 79)

Z2 Von Haxthausen EF. Uber Aminopyridin und
seine Derivate. Arch Exp Pathol Pharmakol
1955; 226 : 163

3 Foldes FF, Nagashima H. LalezariI. Chaudhry

S - gm v mw

10

11

13

=159 -

I, Chta Y, Deery A. Comparison of the
ncuromuscular and central cffects of 4— and
3,4—substituted pyridines. . Anesthesiology 1982,
57 - A273

Agoston §, Sa*t PJ, Erdmann W, Hilkemeijer
T, Bencini A. Lapngrehr D. Antagonism of
ketamine—diazepam anaesthesia by 4—amino—
pyridine in human wolunteers. Br J Ancesth
1980; 52 : 367

Xuv JH, Zhou HJ, Yang BZ. Antagonism of
4—aminopyridine on the CNS depressant effects of
scopolamine in rabbits. Acta Phermacol Sin
1984, 5 : B8

Sia RL. Salt PJ, Langrchr D, Asgoston S,
Erdmann W. Effects of the analeptic drug 4-AP
upon post—operative respivatory depression in pa-
ticnts. Acte Angesth Belg 1979; 30 (Suppl): §
195

Sia RL. Zandstra DF. Use of 4—aminopyridine
1o reverse morphine induced respiratory depression
inman. BrJ Anagsesth 1981; 53 : 865
Crossland J. Psychotropic drugs. In: Crossland
J. ed. Lewis's pharmacology. 5th ed. NY:
Churchill Livingstone, 1980 : 593—4

Crawley NJ. Exploratory behavior models of an-
Xiety in mice. Newrosci Biobehav Rev 1985; 9 :
37

Tedeschi RE, Tedeschi DH, Mucha A, ef al.
Effects of various centrally acting drugs on fighting
behavior of mice. J Pharmacol Exp Ther 1959,
125 : 2B

Janssen PAF, Jagenecau AH, Niemegeers CJE.
Effects of various drugs on isolation— induced
fighting behavior of male mice. J Pharmacol Exp
Ther 1960; 129 : 471

Snyder SH. Amphetamine psychosis: a “model”
schizophrenia mediated by catecholamines. Am J
Psychiotry 1973 130 © 61

Iil TM. Effects of psychotropic drugs on
qualitatively and quantitatively analysed human
EEG. In: Clatk WG, del Guidice J. eds.
Principles of psychopharmacology. 2nd ed. NY:
Academic Press. 1978 : 261-T77


http://www.cqvip.com

