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Analgesic effects and mechanisms of 1,6- Di (4- phenethyt 1- methy} 1- piperazinyl) hexane dibromide

100083 ;

97-
icv 2 .5ug/

ZHANG Hong mei' , LI Chalng'ling1 ", LI Rumr taoz( Dept . of Molecular & Cellular Pharmacology, School of Pharma-

ceutical Sciences , Peking llniversity , Bei]‘ing 100083, China)

ABSTRACT :OBJECTIVE To investigate the analgesic effects and mechanis ms of 1 ,6- Di ( 4- phenethyl-1- methyl 1= piperazinyl) hex-

ane dibromide (97-9- G4) . METHOD ' The writhing model of mice induced by acetic acid and hot- plate test (sc, icv) were used to

study the analgesic effects of 97-9- G4 ; The influences of naloxone, reserpine , atropine, CaCl, and EDTA on the analgesic effects of

97-9- G4 were observed ; The influence of 97-9- G4 on the content of PGE, was determined \RESULTS The inhibition of writhing re-

action induced by acetic acid and the rising of pain threshold in mice by hot-plate were found . And analgesic effect of 97-9- G4 could be

antagonized by naloxone ; CaCl, reduces while EDTA enhances the analgesic effects ; Reserpine and atropine have no obvious influence

on it . CONCLUSION The analgesic effect of 97-9- G4 was significant, it can be antagonized by naloxone . And Ca*"* may be one of

the factors of 97-9- G4’ s analgesic mechanis ms .

KEY WORDS :piperazines; 1 ,6- Di- (4- phenethyl-1- methyl-1- piperazinyl) hexane dibromide ; analgesia ; naloxone

b 970102 ; (CaCly) : ,
(21, 900731 ; (EDTA) :Sigma ;
1 1,6 (4 -1- ( ASP) : , 99 %, ,
-1- ) [1,6-Dr (4 phenethyl1- methyl 005564 ; s
1- piperazinyl) hexane dibromide ]J( 97-9- G4) 940527 .
, 1.1.2 .2, (22 £2) g(
, , :01-3049) .
1 1.2
1.1 1.2.1 0170 7
1.1.1 1,60 (4 -1- -1- ) (NS) ; ( Mor)2 mg/kg; 97-9- G4 40 ,20,10,5,2.5 mg/ kg
(97-9- G4) : , , . (sc) ,30min (ip) 0.7 % 0.2
; ( Mor) : mL/ 15 min
, 900805 ; ( Nal) : 1.2.2 (41 99 9
R 000621 ; ( Res) : (sc) (icv) R NS Mor 2 mg/
s 901208 ; ( Atr) : s kg(sc)  1pg/kg(icv) ;97-9- G4(sc) 40,20,10 mg /kg

(29972005)
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97-9- G4(icv) 5,2.5 ng / kg (icv

2 mm s 10
ul, 2 mm) . 55 C,
( ), 30 min
1.2.3  Nal,Res,Atr 97-9- G4 311120
12 :NS ,97-9- G4 , Nal ,Res , Atr ,CaCl, ,ED-
TA 97-9- G4 s
3, ip0.7% 0.2mL/
15 min
1.2 .4 PGE, 160
4 NS , JASP  (100mg/kg) ,97-9
G4(20mg/ kg) 30min  ,ip 0.7 % 0.1 mL/
10g ,5 min 2mL,
. 4min s 5
2mL, tel PGE,
1.2.5 xts , t
2
2.1 97-9-G4
97-9-G4 5 mg/ kg sc s
) % =
( - )/ x
100 % . 1.
1 sc97-9-G4 (n=10, x £s)
Tab 1 Analgesic effects of 97-9-G4 (sc) on mice in the

writhing test( n =10, x £ 5)

ibi 1Dy &I Dy, 959
Group Do Wrtling fumbery lnh;:tl;my c?noﬁdez) Lim?;
( mg/kg) ( within 15 min) (%) (mg/ kg)

NS S 33.8%6.0

Mor 2 3.1 %259 90 .8
97-9-G4 40 0.0 £0.0% 100 .0
97-9- G4 20 4.2%5.0% 87 .6 8.8
97-9- G4 10 17.1 £12 .47 49 .4 (7.4~10.5)
97-9- G4 5 25.7FX10.39 240
97-9-G4 2.5 31.3%922 7.4

NS D' P<0.05,2P<0.01,” P<0.001

Note: " P<0.05,” P<0.01,” P<0.00l compared with NS group
2.2 97-9-G4
97-9- G4 40 mg/kg(sc) 2.5 mg/ kg (icv)

> >

s 2,
2.3 97-9- G4
Res + 97-9- G4 Atr + 97-9- G4 97-9- G4
, t , 97-9- G4
M ; Nal

+ 97-9- G4 \.CaCl, + 97-9- G4 EDTA + 97-9- G4
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97-9- G4 , 3.
2 97-9-G4 (n=10,x *5s)

Tab 2  Analgesic effects of 97-9- G4 on mice in hot-plate test( n

=10,x *5s)
. Pain thresholds Pain thresholds
Injection Dose L L
Group before injection after injection
route  ( mg/ kg)
(s) (s)

NS sc - 15.9%2.9 16 .8 £6.6
NS icv - 12.7%3 3 16.3%5.9
Mor sc 2 17.6 5.5 32.1 £9 .49
Mor icv 0.001 13.6%3.6 56 .4 9 89
97-9- G4 sc 40 13.7%6.0 25 .8 £11 .1
97-9- G4 sc 20 19.1 X6 .4 26.3£16 .2
97-9- G4 sc 10 14553 17 .4%8.7
97-9-G4  icv 0.005 14.0%1.9 54 .6 £10.6%
97-9-G4  icv 0.0025 14.9%5 6 32.8+17.2Y

' p<0.05,” P<0.001
Note ;') P<0.05,” P<0.001 compared with before injection
3 97-9- G4
Tab 3
G4(n=10, x *s)

(n=10, x £5)

Influence of compounds on the analgesic effect of 97-9-

. Compounds Writhing
Group Dose. ~Injection action number
(mg/kg) route & \\oion(h)  ( within 15 min)
NS - sc 0.5 32.6%6.0
97-9- G4 10 sc 0.5 15.6x8 .17
Nal 1.6 sc 0.6 32.1%£5.6
Res 1 ip 24 30.6£5.6
Atr 5 sc 1 27.3%5.1
CaCl, 222 sc 1 32.2%4 9
EDTA 223 sc 1 30.0%6.8
Nl 4979 G4 1.6 + 10 sc+sc 0.6+0.5 33.8 16 .67
Res +979 G+ 1 + 10 ip+sc 24+0.5 14.3%10.2%
Ar+9*9 G+ 5 + 10 sc+sc  1+0.5 13.3 18 .8?
Qd, +979% G+ 222 +10 sc+sc  1+0.5 19.0 %8 .3
EDTA+979 G4 223 +10 sc+sc 1 +0.5 11.3%7 .82
D' P<0.05,2 P<0.01 ; 97-9-
G4 ' P<0.05,Y P<0.01

Note: "’ P<0.05,” P<0.0l compared with NS group;* P<0.05,%
P <0.01 compared with 97-9- G4 group

2.4 PGE,
ip0.7% PGE,
, NS (P<0.01) ;s¢ 20 mg/
kg 97-9 G4, PGE,
, , 97-
9 G4 PGE,
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4 97-9-G4 PGE, (x

is)

Tab4  Effect of 97-9- G4 on abdominal cavity exudates PGE,

value in mice( x *s)

Dose
Group n A
( mg/ kg)
Control ( NS) 15 - 0.12%0.03
Moldel ( Ac) 15 - 0.35%0.05"
ASP 12 100 0.29 0 .05
97-9- G4 13 20 0.32%0.07"
D'Pp<o0.01; 2'p<0.01

Note: '’ P<0.01 compared with NS group;? P <0.01 compared with
Moldel ( Ac) group

3
,97-9- G4 s
1/4000 s s
Ca2+
Ca2+

Ca2+ Ca2+
71
97-9- G4 30 min cs CaCl, EDTA,

97-9- G4 s 97-9- G4

Ca’* , 97-9- G4 Ca’" ,
CaZ +
, 97-9- G4 .

97-9- G4 :

Cignarella Via. V. 3,8 Diazabicyclo[ 3 ,2,1 ] octan derivatives having
analgesic activity . WO 95/23152 CA 1996, 124:55984h .

[J]. 1999 ,34(9) :666 .
Gyires K, Torma Z. The use of the writhing test on mice for
screening different types of analgesics[ J]. Arch Int Pharmaco

dyn, 1984, 267(1) : 131 .

[71. , 1998, 33(5) :285 .
[71. 1994 10(2) :147 .
. [1]. 1998 ,33(4) :

257.
Delpozo E, Caro G, Baeyens J W. Analgesic effects of several cal-
cium channel blockers in mice[ J]. Eur J Pharmacol ,1987 ,137:
155.

:2002-11-19





