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ment of the hydrolysis of 2-diethylaminoethyl p-nitrobenzoate” and p-nitrophenyl acetate®
by liposomes. They explained the former in terms of partition theory and the latter in terms
of reaction with lecithin. The mechanism of the enhanced inactivation of elastase by REV
remains to be clarified, but it is important to note that the enhancement depends upon the
method of preparation of liposomes.

The comparative studies of SML and REV showed that REV provides greatly superior
encapsulation and retards the inactivation of elastase in the neutral pH region. Therefore,
as Szoka and Papahadjopoulos® suggested, the REV method could be very useful for the
preparation of carriers to encapsulate not only elastase but also other macromolecules. How-
ever, as shown in Fig. 3 or Fig. 5, the REV preparation accelerated the inactivation of the
enzyme in the lower pH region, which was not enountered in the case of the SML preparation.
The finding that the physicochemical properties of the liposomes depend upon their method
of preparation suggests that further and more precise studies on the methods of preparation
are required.
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The analgesic effects of the decomposition products of sulpyrine, N-[2-(5-hydroxy-
methyl-2,3,4,5-tetrahydro-2,3,4-trihydroxy)furyl]methyl-N-methylantipyrine (MAAG)and
antipyrinyl-4-peroxide (AP), which were reported by us previously, were determined
by measurement of the inhibition of writhing caused by the injection of acetic acid into
male mice, and compared with the effects of sulpyrine and antipyrine. MAAG and AP
showed 629%, and 489, of the potency of sulpyrine, respectively, in spite of having hydro-
philic substituents. It is suggested that the analgesic effects of these compounds are
intrinsic to the compounds themselves.
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Quality control of drugs requires a knowledge of the extent and the products of drug
decomposition. In addition, it is very important that the pharmacological and toxicological
effects of the decomposition products are characterized.

Sulpyrine, which shows analgesic, antipyretic and anti-inflammatory effects, undergoes
hydrolysis in aqueous solution and oxidative degradation both in aqueous solution and in the
solid state, as well as undergoing reaction with some additives during preparation,l-® and the
mode of decomposition of sulpyrine varies according to the reaction conditions. Among the
decomposition products of sulpyrine, two previously undetected compounds were found:
(i) in injection solutions containing glucose, N-[2-(5-hydroxymethyl]-2,3,4,5-tetrahydro-2,3,4-
trihydroxy)furyllmethyl-N-methylantipyrine (MAAG) is formed via a condensation reaction,
(ii) antipyrinyl-4-peroxide (AP) is produced by oxidative decomposition in the presence of
the copper(II) ion.?%

In this report, the analgesic effects of these two decomposition products of sulpyrine
are described and compared with those of sulpyrine and antipyrine.
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Chart 1
Experimental
Materials Sulpyrine and antipyrine were of J.P. IX grade. 4-Methylaminoantipyrine (MAA),?

AP® and MAAG® were prepared according to the methods described previously.

Determination of Analgesic Potency Male ddY mice weighing 20—30 g were used. Dose-response
curves were obtained by using ten mice at each of three doses. The analgesic potency of each compound
was determined by utilizing the inhibition of writhing syndrome caused by acetic acid injection. Solutions
of each compound were prepared with isotonic saline solution at three concentrations. The test solution
was injected subcutaneously at a volume of 10 mi/kg into mice 10 minutes prior to the intraperitoneal injec-
tion of 0.79%, acetic acid (10 ml/kg). The total number of stretching episodes was counted from 10 to 20
minutes after acetic acid injection. The mean effect calculated from ten drug-treated animals was compared
with that of saline controls. The dose-response curves were calculated by the method of Litchfield and
‘Wilcoxon.®

Results and Discussion

Table I shows the analgesic potencies of sulpyrine, its decomposition products and anti-
pyrine, which is a well-known compound with the basic pyrazolone structure. The relative
potency of these compounds was represented by taking 1/ED;, value of sulpyrine as 100,
and the value was also corrected for molecular weight. The potency determined by measure-
ment of the inhibition of writhing caused by acetic acid may include a muscle relaxation
effect in addition to the analgesic one, but the potencies listed in Table I are probably attrib-
utable to the analgesic effect in the concentration ranges tested.

MAA is the main hydrolysis product of sulpyrine,®»® and showed the strongest analgesic
potency of the products studied. The potency of sulpyrine was 739, of that of MAA. It
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TasrLE I. Analgesic Potency

Relative potency(1/EDyg)
ED 959% confidence s one
Compound 50 S (sulpyrine=100)
(mg/kg, s.c.) limits (mg) (mol)
Sulpyrine 205 (168—250) 100 100
Antipyrine 128 (103—159) 160 86
MAA 92 ( 63—133) 223 138
MAAG 355 (293—450) 58 62
AP 263 (202—342) 78 48

is uncertain whether the effect is due to sulpyrine itself. Since sulpyrine decomposes rapidly
to MAA in aqueous solution, especially when diluted, it is suggested that the effect of sulpyrine
is mainly due to MAA, and that the potency depends on the rate of release of sulpyrine from
the depot and on the rate of formation of MAA in the body.

MAAG showed 629, of the potency of sulpyrine. Though MAAG is decomposed further
to MAA and aminopyrine, which exhibit high analgesic potencies, the rate of degradation of
MAAG is very slow at neutral pH.® Thus, the analgesic effect of MAAG is probably intrinsic
to the compound itself. The low potency of MAAG may be attributed to its hydrophilicity,
which reduces the transfer from the depot to the blood, or reduces the affinity to the sites
of pharmacological action.

AP, one of the oxidized products of sulpyrine, also exhibited an analgesic effect though
the potency was only 489, of that of sulpyrine, and 569 of that of antipyrine. This compound
probably exists as an addition product of water in aqueous solution and is very polar. AP
is obtained as a final product under mild oxidative conditions in the presence of a trace of
copper(Il) ions at pH 5 at 30°, though on heating under acidic conditions it gives 4-hydroxy-
antipyrine.>®  Thus, the analgesic effect of AP is probably intrinsic to the compound itself,
and its low potency may be partially due to the hydrophilic properties.

It is very interesting that MAAG and AP, the decomposition products of sulpyrine,
have considerable analgesic potencies as determined by the inhibition of writhing caused
by acetic acid (their potencies are 629, and 489, of that of sulpyrine, respectively) in spite
of having hydrophilic substituents.
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