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Tab 1, Binding of hydrazone derivatives of opiates with opiate receptors and their analgesic effects.
(X£8D)
9% recovery of binding capacity Inhibition of Analgesic effect (mice, sc)
of opiate receptors after [*H]JEtor binding Duration ED;,
Compounds washing for: (n=2) IC5y (nM)?) min® (mg/kg)
2 times 4 times 6 times (n=4) (dose mg/kg) (n=2)
H L H L H L
HDM —_— 6 94 — 150£5.0 117 £28(5.2)n=3 1.514+0.17
HMZ —_— 13 82 10 92 63+4.7 132£27¢(2.5)n=3 0.52+0.04
HZO 13 60 —_— 18 90 71+11 195+24(1.25)n=4 0,184+0.014
Mor 16 100 77 100 — 140+3.7 80£5(5)n=3 2.0+0,07
NZO 7 100 100 100 — 4.8+1.5 (Antagonistic effect)

1) Bindihg capacity of high (H) and low (L) affinity binding sites were calculated from Scatchard plots by a

PS-80 computer.
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Fig 1. Inhibition of [3H]etorphine-opiate recep-
tor binding by hydrazone derivatives of opiates. P,
membrane preparation of rat brain (1 mg protein)
was incubated with [3HJetorphine 7.2 nM in the
presence (nonspecific binding, c¢pm,) or absence
(total binding, cpm,) of Etor (5 uM ) or drug solu-
tions of different concentrations (binding in the
presence of drugs, cpm;). The % of inhibition of
[3H] etorphine binding by drugs were given by
(cpmg — cpmg )/ {(cpm; — ¢cpm,). EDs, found by probit-
log plotting were given in Tab 71, n=4.
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2) Inhibition curves are given in Fig 1.

3) Duration curves are given in Fig 5.
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Fig 2. Scatchard plots showing recovery of
reactivity after washing of opiate receptors bound
with hydrazone derivatives of opiates. Method of
treatment of P, membrane preparation with drugs
and washes see legend of Fig 3. The curves were
ploted by a PS-80 computor. (o, 2 washes; x; 4
washes; o ; § washes; @ . control. n=2)
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Pig 3. Recovery of binding reactivity of opiate
receptors by repeated washing of the receptor bound
with opiates. P, membrane preparation was incubated
with HMZ (10 uM ), NZO (5 uM) or Mor(10 M)
at 30°C for 15 min and then washed repeatedly (each
washing consisted of centrifugation, 1000 x g for 20
min at 4°C, suspension with Tris buffer and incu-
bation at 30°C for 15 min), then the[*H]Etor binding
reactlvity of opiate receptors was determined. Bind-
ing reactivity of P, membrane not_treated with drugs
(control) was taken as 100% . n =4,

Pig 4. Effects of hydrazone derivatives of opi-
ates on the longitudinal muscle of guinea pig ileum
(GPI). A) Antagonistic effect of Nx or NZO against
Mor was abolished by 3-6 washes (W x 3 or 6). B)
Inhibition of GP] contraction by Mor, HZO or HMZ
was abolished by Z washes. C) Inhibition of GPI
contraction by Mor, or HMZ was readily reversed
by Nx,
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Fig 5. Duration of analgesia produced by hydra-
zone derivatives of opiates. Duration of analgesic
effect of drug was tested on 1) mice by heating the
tail at different intervals after sc injection. Time
intervals needed for the analgesic efficacy to fade
to 50% were compared and taken to be duration of
analgesia, Number of repetitions of the experiment
see Tab 1, the result shown here is that of 1 experi-
ment.
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FOUR LONG ACTING ANALGESIC HYDRAZONE DERIVATIVES OF
OPIATES WHICH BIND MORE FIRMLY WITH OPIATE RECEPTORS

LI Ling-yuan, YE Cai-ying, ZHANG Zhi-rong, WANG Ling, JIN Yin-chang
(Dept Pharmacology, Peking Union Medical College, Beijing 100005)

ABSTRACT Like morphine (Mor), the reac-
tion of naloxazone (NZO) with opiate recep-

tors was found to be reversible. Rat brain
(without cerebellum) P, membrane preparation
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was incubated with NZO (5 uM) for 15 min and
washed 4 times and tested for [*HJetorphine
([*H]Etor) binding; the reactivities of both
high and low affinity binding sites of opiate
receptors were restored. Similar results was
obtained with Mor (0.1 mM). The N-methyl
analog of NZO especially those with double
bond at 7-8, e.g, 14-hydroxymorphazone(HMZ)
bound more firmly to opiate receptors. But
even in the case of HMZ, the binding reactivi-
ty of the pretreated P, preparation could be
recovered entirely after 10 washes. The effect
of hydrazone derivatives on the longitudinal

* * *

muscle of guinea pig ileum (GPI) was readily
abolished by 3-6 washes and was easily re-
versed by naloxone (Nx), showing the re-
versibility of this effect.

The N-methyl analogs are agonists. Their
analgesic action lasted twice as long as that of
Mor and their toxicity was quite low, with no
death after icv injection of 180 nmol/mouse.
They may be promising long-acting analgesics.

KEY WORDS narcotics; “hydrazones;
phine; naloxone; endophin receptors
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