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Introduction. Knowledge of intrinsic
tency of narcotics (defined as their anal-
sic concentration in whole brain) is nec-
jsary for the prediction of the pharmaco-
gical effects of these compounds, when ad-
nistered parenterally, under pathological
nditions that influence blood-brain per-
ability and thereby alter the brain con-
ntration of narcotics. Information on the
itrinsic potency of narcotics is also im-
yrtant for the prediction of the pharmaco-
jgical effect of intrathecally administered
arcotics,’? when the influence of penetra-
lon from plasma to brain is eliminated. The
resent study was undertaken to compare the
slative intrinsic and subcutaneous poten-
jes of 3 widely used narcotics in rats.

or sake of comparison the brain concentra-
ion of naloxone after s.c. injection was

k Groups of 8 to 12 Sprague-
wley rats of both sexes weighing about 250
were injected s.c. with about equianalge-
¢ doses of 20 ug-g™! }*C-morphine, 12 ug
=! 1'sC-meperidine, 0.04 ug-g~' sH-fentanvl
ad 0.1 ug-g~! and 3H-naloxone in a total
olume of 1 pl-g 'body weight, About 25 min
ter the animals were lightly anesthetized
th ether and at 30 min sacrificed by ex-
anguination through the abdominal aorta.

e brains were removed and weighed and the
)parinized plasma separated from the red
lls. The radioactivity of aliquots of
g and plasma were measured in a Model
75 Packard Liquid Scintillation Counter
d their dpm-g~! were calculated.

Results. The findings summarized in
e table indicate that there was relatively
ttle difference in the percentage (0.60 to

97) of the administered dose of the 4 com-
unds present in the plasma at 30 min. In
dtrast the percentage of the injected dose
. morphine present in the brain at this
me (0.013%) was much less than those of
€ other 3 compounds (0.193 to 0.500%) and
e brain/plasma ratio of morphine 0.09+0.01,
8 15 to 25 times lower than those of the
er 3 compounds.

Discussion. Morphine, meperidine, fen-
1 and naloxone are equally well absorbed
L0 the plasma after s.c. administration.
Phine does not pass easily from plasma

L0 the brain and only 0.013% of the total
S€ is present in the brain at 30 min. 1In
MEtrast 15 to 38 times more of the other 3
Ipounds are in the brain at this time. 1If
€ assumes that the radioactivity present

L the brain is proportional to the concen-
dtion of unchanged compounds and that the
Atral nervous system effects of narcotics
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are related to their concentration in the
whole brain, then on the basis of calcula-
tions shown in the table, the relative in-
trinsic potencies (morphine=l) of meperidine
and fentanyl, 0.05 and 38 respectively, areg

much lower than their relative s.c. poten- &
cies, 1.66 and 500. Its high intrinsic g
potency might explain the severe respiratorg
depression observed after the intrathecal =
injection of small (0.05 to 1.0 mg) doses of
morphine in man.®'" E

Mor- Meper- Fent- Nalox¥

phine idine anyl one »

4.2 6250° 2500

Specific Activity
(Dpm-10%.ug™1) 5.0

Dose-g Body Weight™!

|0ISaUISaUR AL IBYD18N|

(ug) 20.° 12°70.04 08

(me-lO’) 100 50 250 250
Radioact. of Plasma -

(me-lO’-ml—l) 20.4 P52 547.5 63.0o
% Total Injected” 0.65 0.97 0.60 0.89
Radioact, of Brain s

d

(Dpm-10°.ug™t) 1.9+ FP 706306+ 10048

P

*Plasma volume in rats 3.7% of body weight.
tAssuming that all radioactivity represents

7% Total Injected 0.013 0.500 0.193 023
Brain/Plasma Ratio g
of Radioactivity 0.09 2.18 1.36 1.43
Drug Conc. in Brain® -
(ng-g™") 0.38 7.55 0.01 0.0&
Relative Intrinsict 2
Potency 1.00 0.05 38 -g
Relative s.c. S
Potency 150051 66,7 500 —3
5

%

d

unchanged compounds. S
fCalculated from the ratios of the brain cog-
centrations of the compounds. 3
SBecause of small doses high specific activ§
ities had to be used. 3
NMean+SEM of 8 to 12 experiments. >
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