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Pharmacologically Active Principle of Piper retrofractum
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A pharmacologically active constituent was separated from the methanol extract of
the seeds of Piper retrofractum and identified as piperine.

Introduction

The fruits of various Piper species have long
been used as a condiment and a medicinal in
the treatment of various abdominal or intestinal
disorders in oriental medicines and as folkloric
remedies'~¥.

Although numerous phytochemical and pharma-
cological studies have been reported concerning
various Piper species*™'V’, a few investigations
on the constituents of Piper retrofractum have
been reported!?~14,

The methanolic extract of the fruits of this
plant was recently found to show a potentiating
activity on hexobarbital induced sleeping time
and anti-strychnine toxic activity as well as
inductive effects on drug metabolizing enzyme
activity!®. This paper describes the isolation of
an active compound, piperine.

In order to isolate the active principle, the
water-insoluble fraction of the methanol extract
of the fruits was chromatographed on Silica
gel using the solvent systems of benzene : ether
(4:1) and benzene : ether : methanol(4:1:1).

The various fractions obtained were subjected

to examination for the potentiating activity of
sleeping time in mice.

As the results, it was found that the fraction
numbers 10 and 11 exhibited most potent activ-
ity and gave a yellow spot (Rf 0.19 and Rf
0.72) which was detected by spraying 50%
sulfuric acid on thin layer plate (Table I).

From the active fractions, piperine was isolat-
ed and identified by the comparison of its mp,
NMR and MS spectral data with reported ones.

Pharmacology

Piperine was assessed for CNS-depressant
activity by general behavior test and two other
different methods; 1) potentiating effect on hex-
obarbital hypnosis, 2) effect on strychnine mor-
tality in mice.

The results of the two tests are indicated in
Table II. Piperine, at the dose of 1/10 of its
LD, value, showed a strong potentiating effect
on hexobarbital induced hypnosis(122.4% in-
crease in sleeping time). It was also noted that
piperine exerted a potent anticonvulsant effect
as measured by protection against strychnine
mortality.

In general behavior evaluations, piperine, at
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Table 1. Chromatographic Fractions of Methanolic Extraet of Piperis retrofracti Fructus and their Effects
on Hexobarbital Hypnosis.

Potentiation of

Fra%f)i'c;n W(egi)ght Rf values of spots Hexo(l;rli)tiltcarle;xs}gnosisc’

1 0.04 0.82 16.0(N. S.)¢

2 1.15 0.82 0.74 8.9(N. S.)

3 3.22 0.74 0.62 160.9(p<0.01)

4 0.30 0.92 0.53 127.6(p<0.01)

5 0.90 0.45 97.7(p<0.01)

6 4.60 0.45 0.36 123. 0(p<0. 01)

7 2.64 0.36 0.30 179. 3(p<0.01)

8 3.25 0.30 305. 6(p<<0. 001)

9 2.90 0.24 (0.09)¥ 132. 8(p<0.01)
10 27.78 (0.24) 0.19" (0.09) 571. 7(p<0. 0001)
11 1.89 0.72» (0.61) (0.51) 518. 5(p<<0. 0001)
12 1.76 0.72) 0.61 (0.51) 107.8(p<0. 01
13 8.16 (0.61) 0.51 69. 2(p<0.01)
14 1.18 0.46 © 39.3(p<0.05)
15 1.40 0.38 13.1(N. S.)

16 . 2.64 0.07 41.1(p<0.05)

Solvent systems : benzene : ether (4:1) [Fraction No. 1-10) and benzene : cther : methanol (4:1:1)

(Fraction No. 11-16); spraying reagent; 50% H,S0,

a) Rf values in parentheses indicate ones for minor spots.

b) The substance with Rf value of 0.19 in fraction No. 10 was identical to the one with Rf value of
0.72 in fraction No. 11.

¢) Mice were treated i.p. with 100 mg/kg of each fraction 30 min prior to the injection of hexobarbital
sodium (50 mg/kg i.p.). Six mice were used far each group.

d) Figures in parentheses indicate results of student t-test. N.S., not 51gn1ﬁcant

doses of 30 and 50 mg/kg i.p., exhibited signifi-
cant decrease in spontaneous movement, and
increase in passivity and ‘ptotic symptoms and

lowering in rectal temperature (2°C).

Table II. Pharmacological Properties of Piperise.

Potentiation of Strychnine
Compounds hexobarbital slet)apmg iﬁoééagtii‘
time (min)® (survived/used)
Control 15.24+1.1 2/10
Piperine
(30 mg/kg, i.p.) 33.8+1.9» 10/10

a) Data were expressed as meansz S.E.M. Six
mice were used for each group.

b) Significantly different from control, p<
0. 001.

Experimental

The fruits of Piper retrofractum was obtained
commercially in Seoul and was identified by Dr.
Hyung Joon Chi of this institute. Male dd mice
weighing 20+2 g were used in animal tests.

Isolation of piperine The fruits (2.8kg)
were crushed, refluxed ‘with methanol for 8
hrs, and filtered. This procedure was repeated
three times and the combined ' filtrate was
concentrated under the reduced pressure and
suspended in water. The water-insoluble mat-

erial was collected by filtration, washed with
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water and dried. This water-insoluble matter
(652) was chromatographed on Silica gel and
eluted with benzene: ether: MeOH (4:1:1).
31.2 g of crude piperine was separated as a
major component (Table I) from fraction
numbers 10 and 11.

The crude piperine separated was purified by
recrystallization from ethanol several times.;
mp., 130°; Amax nm (loge): 224(4.04), 302
(4.22), 310(4.27), 345(4.46); IRvmax: 1630,
1610cm™1(acid amide) 1580,  1000cm™ (zrans
conjugated double bond) 1250, 1025, 930cm™!
(-0-CH,-0-); NMR100 MHz, CDC13)d: 1. 64
(6H, m, cyclic), 3.6( 4H, m, cyclic), 5.98 (2H
s, -O-CH,-0-), 6.36-7.55 (7H, m, aromatic
and olefinic); MS, m/e (refl. int.): 285(M,*
32.5), 201(M*- CsHyo N, 63), 173 (M*- CeHyo
ON, 30.5), 143 (173-CH,0O, 31.5), 115(143-
CO, 100), 84(CeH;,ON, 53).

The physico-spectral data were in agreement
with published datalé'?,

Datermination of hexobarbital induced
hypnosis'® Indicated amounts of the materials
suspended in 0.5% carboxymethyl cellulose
solution were administered intraperitoneally.
The control group was treated with vehicle
only. Hexobarbital sodium (50 mg/kg, i.p.)
was administered 30 min after the administration
of the material and the duration of sleeping

time was determined.

Determination of strychnine mortality'®
The material was injected intraperitoneally 30
min prior to the administration of strychnine
nitrate (1. 2 mg/kg, i.p.). This dose of strychnine
nitrate caused a tonic convulsion and more than
50% mortality within 30 min in untreated con-
trol mice. The mice were observed for 30 min

and the mortality was recorded.

Acknowledgments This work was gener-

ously supported by a research grant from Korea

Science & Engineering Foundation.
References

1. Akamasu, E.:Modern Oriental Drugs Yishi-
yakusha, Tokyo, Japan 1970. p 537.

2. Youngken, HW.: A Textbook of Pharmacognosy
McGraw-Hill Book Co. 1950. p 251.

3. Irvine, F.R.: Woody Plants of Ghana, Oxford
University Press, Oxford 1961. p 40.

4. Gupta, 0.P., Atal, C.K. and Atal, K.N.: Phyto-
chemistry, 11, 2646 (1972).

5. Dutta, C.P., Ray, L.P.K., Chatterjee, A. and
Roy, D.N.: Phytochemistry, 11, 2891 (1972).

6. Hinsel, R. and Leuschke, A.: Phytochemistry,
15, 1323 (1976).

7. Singh, J., Santani, D.D. and Khar, K.L.: Phyto-
chemistry, 15, 2018 (1976).

8. Sodengam, B.L., Kimbu, S.F. and Connolly, J.D.:
Phytochemistry, 16, 1121 (1978).

9. Gupta, O.P., Gupta, S. C., Dhar, K.L. and Atal,
C.K.: Phytochemistry, 17, 601 (1978).

10. Borup-Grochtmann, I: Ph.D. Thesis, Ludwig-
Maximilians-Universitit (1978).

11. De Diaz, A.M.P. and Gottlieb, O.R.: Planta Med.,
35, 190 (1979).

12. Atal, C.K. and Ojha, J.N.: Econ. Botany, 19,
157 (1965).

13. Gupta, O.P., Atal, C.K. and Gaind, K.N.: Indian
J. Chem. 10, 874 (1972).

14. Gupta, O.P., Dhar, K.L. and Atal, C.K.: Phyto-
chemistry, 15, 425 (1976).

15. Woo, W.S., Shin, K.H., Kim, I.C. and Lee, C.K.:
Arch. Pharm. Res., 1, 13 (1978).

16. Wenkert, E., Cochran, D.W., Hagaman, E.W.,
Lewis, R.B. and Schell, F.M.: J. Am. Chem.
Soc., 93, 6271 (1971).

17. Loder, J.W., Joorhouse, A. and Russell, G.B.:
Aust. J. Chem., 22, 1531 (1969).

18. Sandberg, F.: Arzneim. Forsch., 9, 203 (1956).

19. Marazzi-Uberti, E., Turba, C. and Erba, G.
Arch. Int. Pharmacodyn., 162, 1531 (1969).



