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Abstract -— Thls review article summarizes our knowledge regarding the
structure, occurence and activity of known substances showing hypotensive
activity in the plant kingdom.
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1. Intreduction

The discovery of physiclogically active principles in crude drugs originating from plants and
animals began with the isolation of morphine from opium by Sertirner at the outset of the 19th
century. At that moment, it became clear that the therapeutic effects of crude drugs are
effected by chemical substances present in them, and scientlsts acquired the conception of active
principles of crude drugs. Since then, the active principles of a large number of crude drugs
have been identified but there are numerous crude drugs whose active principles have ncot yet been
elucidated, although their activities have been substantiated. The purpose of this review
article is to survey the structure, occurrence and activity of hypotensive pranciples cf the crude
drugs of plant origin and, hopefully, to stimulate continuing interest in this field.

The impossibility of covering all papers published in this field compelled us to lamat
ourselves mainly to those referred to in Chemical Abstracts.
2, Fatty acids

Since the water extract of a red alga, Gracilaria lichemcides (Gracilaceae), showed potent
anti-hypertensive activity when dosed iI.v. to pentobarbitone-anesthetized hypertensive rats, 1t
was subjected to a sequence of chromatographic separations, guided by the hypertensive rat

1

bioassay, to yield the anti~hypertensive prostaglandin E2 (1) and the inactive prostaglandin Fo.

o

NN oo

OH OH 1
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Dedicated to Professor Tetsuji Kametani on the occasion of his retirement from Pharmaceutical

Institute of Tohoku University.
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3. Amino acids, peptides and proteins

3-1. aminc acids

There are in plants, various amino acids in which those reported as hypotensive principles

are restricted to non-protein amino acids.

y-Aminobutyric acid {GABA, 2) is biosynthetically formed by decarboxylation of glutamic acid

HZNCHZCHZCHZCOOH

and had already been synthesized as early as the end of the last century. The presence of this

2

amino acid in the vegetable kingdom was farst detected in 1941 by Dent2 in an extract of Solanum
tubercsum (Sclanaceae) by means of two-dimentional paper partition chromatography. steward3
later isolated this substance and unambiguously identified it. In the 1950's, GARA suddenly came
into the limelight when it was established that it existed in the brain tissues of animals
including humans.4 At pregent, it 1s recognized as having wide physiclogical activity, including
hypotrensive and diuretic effects,5_7 and is particulary being watched with interest as an
inhibitory transmitter.s-lo

Meanwhile, it has been revealed that GABA is widely distributed i1n the vegetable kingdom.
Thus, in 1962, Durand et al.ll 1solated GABA ag the hypctensive principle from the leaves of
Artocarpus altilis (Moraceae) and Piper amalgo (Piperaceae}. Recently, Hikino et al.12
identified GABA as the hypotensive principle of the oriental medicine "Sgi", prepared from the
roots of Astragalus and Hedysarum plants (Lequminosae), and determined its concentration in a
number of samples in connection with the evaluation of the quality of the crude drug. As a
result 1t was revealed that the hypotensive activity of various samples of "Sgi" showed a goecd
correlation with the content of GABA. Quite recently, Funayama and Hikino13 demonstrated that
one of the active principles of the crude drug “shoriku”, the roots of Phytolaceca esculenta and
pP. japonica (Phytolaccaceae), was also GABA. *

Since the crude drug “kombu" prepared from a seaweed, Lamiparia japonica (Laminariaceae),
and alljed plants, is widely used for hypotensive purposes in the folkloric medicine of Japan,
Kameda14 examined the clinical utility of "kombu" {the blades) and found that oral administration
of a hot water extract to patients with essential hypertension elicited a significant hypotensive
effect with ne appreciable side effects. Fronm Laminaria angustata was isclated a basic amino
acid, laminine (trimethyl-(5-amino-5-carboxypentyl)-ammenium, 3)15 the oxalate of which was shown

by Ozawa et al.16 to exhibit a weak hypotension in urethane-anethetized rabbits (20 mg/kg, 1.v.).

Me

[ .
Me-$-CH2CH2CH2CHZ?HCOO

Me NH 2 3

3-2, Peptides

Knowledge on peptides showing hypotensive activity 1s limited to that purified from Daemia
extensa (Asclepiadaceae) . This peptide when hydrolyzed afforded lysine, serine, glutamic acid,
glycine, proline, tyrosine, valine and leucine. Administration of the peptide to cats and dogs
produced a hypotension at doses of 1-2 mg/ky, i.v., while increase of the dose to 4 mg/kg
brought about an abrupt fall of the blood pressure followed by death.17
3-3, Proteins

Puring the course of a search for hypotensive substances in nature, Honda et al.ls found
that the water extract of "bai-kisei", a fungus (Polypolaceae) parasitic on the trunks of Prunus

mume (Rosaceae), exhibited a significant hypotension. Fracticnation by monitoring hypotensive
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actavity using spontanecus hypertensive rats, furnished an active substance whose administration
at a dose of 2 mg/kg, i.v., induced a marked blced pressure fall. The active substance was
revealed to be a glycoprotein,

4. Phenylpropanoids

4=-1. Coumarins
19
In 1972, Jamwal et al. 1solated scoparone (4) from the aerial part of Artemicia scoparia
(Composirae) and found that 1t exhibited hypotensive activity as well as tranguilizing activity

in laboratory animals.
Me0 0 0

MeO 2 4

pPrior to this, in 1963, Tatsuno et al.20 described the remarkable hypotensave potency of an
extract of the leaves of Ficus carica (Moraceae) in rabbits, dogs and cats. Later, in 1969,
Triveryr et al.zl reported that an extract of the leaves of F. racemosa caused a slight initial
£all in blood pressure, followed by a slight increase, and then a secondary fall. The latter
action was not blocked by pretreatment with atropine (2 mg/kg). Furthexmore, Isomura et al.22
carried out a survey of the hypotensive principles of the leaves of F. carica and isolated
psoralen (5) and bergapten (6) as the active principles, which mediated a blood pressure fall at

a dose of 6 mg/kg, i.v-

R = OMe

4-2, Lignans

The oraental medicine prepared from the stem barks of Eucomm:a uimeides (Eucommiraceae) is
called "tochu" and has been used as a tonic in China. In 1956, XKin et al.23 observed that desing
of the hot water extract of the leaves of this plant (5-8 g/kg, 1.p.) to hypertensive dogs induced
a blood pressure fall as well as a decrease of the heart rate. shortly thereafter, Cluen24 found
the water extract of "tochu” to produce a hypotension in rabbits which was inhibited by pretreat-
ment with atropine but not affected by treatment with adrenaline and cocaine, Sih et al.25 later
fractionated the ethanol extract of "tochu" by monitoring the hypotensive activity in hypertensive
rats and identified the active principle to be (*)-pinoresinol diglucoside (7) which induced a

blood pressure fall on administration to hypertensive rats at doses of 30-100 mg/ky, i.v.

giu-0

MeO 0

0 Me

0-glu
26 : -
Funayama cbserved hypotension when the 50% ethancl extract of "tochu" from China was dosed to
urethane-anesthetized rats (65 mg/kg, i.v.), but no hypotension when the extracts of “tochu” from

Vietnam and Burma were administrated.
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In 1934, Koike 7 found that arctiin (B) isolated from the seeds of Arctium lappa (Compositae)
exhibited a slight hypeotensive activity in rabbit {50~200 mg/kg, i.v.}. Tracheloside (9},
1solated from the leaves and stems of Trachelospermum asiaticum (Apocynaceae), was alsc shown to

. , L. X ) 2
exhibit hypotensive activity in rabbit (2 mg/kg, i.v.).

0
R

MeO
glu-0

8: R=H

OMe 9: R=0H

5

5. Flavonoids
5-1. Flavones

The crude drug "sShakuhl", the root barks of Morus plants (Moraceae), was shown by a number
of pharmacological investigations to induce a hypotensive effect. Nevertheless, no hypotensive
principle was isolated except for Tanemura's pharmacolegleal examination of a hypotensive
principle which, however, was not chemically characterized.29 Quite recently, Oshima et a1.30-32
found that a marked hypotension was induced when the methanol extract was administered to urethane-
anesthetized rat, By fractionation of the extract, while monitoring hypotensive activity of the
fractions, they obtained three iscprenocid flavone derivatives, moracenin A, B and C (10-12),

dosing of which at a dose of % mg/kg, z.v. to urethane-anesthetized rats produced a significant

hypotension.

HO

10: R= CH
HO

11: B OH
HO

12: R= 0

5-2. Flavonols

The leaves and "“kaki-shibu" (the astringent juice of the immature fruits) of biospyros plants
(Fbenaceae) have been employed as a hypotenscr in the folkloric medicine of Japan. In 1956,
Yamash:.ta33 reported that clinical administration of the leaves of D. kaki (10 mg/kg, p.c., for 1
week) resulted in hypotension in 9 patients out of 13, Its activity was ascribed to ascorbic
acid which is contained in large quantities in the leaves although the presense of other essential

L .34 sea .
hypotensive principles was suggested. Funayama and Hikino noticed a significant hypotension

with the methanol extract of the leaves of D. kaki and fractionated it, monitoring for hypotensive
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activity against urethane-anesthetized rats, to obtain astragalin (13) and isoquercitrin (14) as
the active principles.

Other examples of flavonol glycosides which act as hypotensive principles in plants are
quercitrin (15), from the stems and leaves of Crusea calocephala (Rubiaceae}, which exhibited a
similar hypotensive activity te that produced by compound 48/80 in dogs,35 hyperoside (16), from
the leaves of Crataegus moncgyna (Rosaceae), which showed an i1ntense hypotension at a dose of 10
mg/kg, 1.v. in cats,36 and rutin (17), from the flowers of Sophora japonica {Leguminosae), which
induced a raise followed by a fall of the blood pressure in rabbits.37 However, concerning the
effect of rutin on the blecod pressure, there i1s a report by Katc38 in which 1t is conecluded that
rutin does not affect the blood pressure of rabbits. Funayama26 also observed no apparent effect
of rutin on the bleood pressure of urethane-anesthetized rats at a dose of 10 mg/kg, i.v.
Helichrysum arenarium (Compositae) 1s known to contain astragalin {13), apigenin (1B) and
naringenin S-glucoside (19), and Szadowska39 obserbed that fractions containing any of these

flavoncl glycosides exhibited a hypotensive action in dogs.

oy  13: R=0-B-glu, R'=H OH
14: R=C~B-glu, R'=OH
HO 0 g 15 R=O-rham, R'=OH HO: 0
16: R=O~gal, R'=0H
R 17: R=O~rut, R'=0H
oH 0 18: R=R'=H glu-0 0 19

5-3. Miscellaneous

Flavonords 1n the water extracts and the diluted ethanol extracts of the rhizomes of Cyperus
rotundus (Cyperaceae),40 total flavonoids from Euphorbia segquieriana (Euphorbiaceae),41 total
flavonoids from the leaves of Aesculus hippocastanum (Hippocastanaceae)42 and total flavonoids
from Scutellaria orientalis (Labiatae)43 are known to produce hypotensive effects in laboratory

animals.

6, Polyphenols
Usnic acid (20}, isolated from lUsnea longissima (Usneaceae), was shown to induce hypotensive

activity in rabbit (1_v.).44

20
¢

Other polyphencls exhibiting hypotensive activity are the polyphencl fraction of the roots of
Potentilla erecta (Rosaceae},45 polyphenols of the rhizomes of Cyperys rotundus (Cyperaceae),4o
polyphenols from the pollen of Gossypium i1ndicum (Malvaceae)46 and a polyphenol from every part
of Eucalyptus robusta (Myrtaceae).47 The extract of E. robusta (20 mg/kg) ainduced a strong and
prolonged hypotension and its active principle was reported to be a tannin of moleculer weight of
ca. 4000 which was unstable under basic conditions and underwent facile oxldat10n.47
7. Terpenoids
7-1. Monoterpenoids

Paeoniflorin (21), the main component cf the oriental medicine "shakuyaku", the roots of

Paeonia albkiflora (Ranunculaceae), was found te elicit a weak bleod pressure fall in guinea

: 48
pigs.
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glu-0

1
COC}b OH
h 21
7-2. Sesguiterpencids

The crude drug "kanshoko", prepared from the roots of Nardostachys jatamansi (Valerianaceae),
has been utilized as a stomachic, a sedative and a perfumery. The essential oil from the crude
drug when dosed at 0.1-1.0 mg/kg, i.v. to dogs, induced a long-lasting hypotension, From this

essential oil, valeranone (22) was isclated as the hypotensive and sedatjive principle.SO’Sl

a " 22

In 1974, Llstsz isclated from the flowers of Arnica montana (Compositae) four bitter

principles of which helenalin acetate (23} and dihydrohelenalinacetate (24) were found to show
hypotensive activity (0.33 mg/kg, 1.v.).

A
Y

H
!

23: R,R'=CH2
24: R=Me, R'=H

Alantoclactone (25, 20 mg/kg, i.v.), isclated from the rocots of Inula helenium (Compositae).53
4

and carpesialactone (26, i.v.}, isolated from the seeds of Carpesium abrotancides (Compositae),5
were alsc reported to cause hypotensive effects on urethane-anesthetized rabbits.

0

25
26

0

7-3. Diterpencids

The diterpenoides (27-23} and coleonol {30), isolated from Coleus forskohlii {Labiatae),
were reported to possess hypotensive act1v1ty.55'56

[

27: R =H,, R2=u—H,B—OH, Bo=g

(.

2
28: R =0-OH,f-H, Ro=o~H,B-OBc, R =0H
2
29: R"=0-OH,B-H, R°=p-H,R-OH, R3=OH

2
30: R™=0~0H,f=H, R"=q-0OAc,B-H, R3=OH

=
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Certain specles of the Ericaceae family are well kown to be toxic and often cause live-
stock loss. The toxic prainclples of these plants have now been determined to be diterpenic
polyalcohols, It was revealed that certair ericacecus toxins cohstitute one of the most toxic
groups of compounds of plant curlgin.s-‘I On the other hand, Rhododendron leaves have been
employed as a cure for hypertension in the folk medicine of Japan. Actually, grayanotoxin I
{31) and IV [32) were found to show hypotensive activ:.ty.58 since Rododendron leaves contaln
some ericaceous toxins, their repeated dosage may cause side effects. In fact, an instance of
human poisoning was recorded in Japan in which long-term ingestion of the leaves of a Rhodedendron

. . X 5
species for hypotensive purposes produced toxic symptoms. 3 Lyoniatoxin {33}, isoclated from

the leaves of an other ericacecus plant, Lyomia elliptica var. elliptica was shown to produce
0

hypotensive activity in urethane-anesthetized rabbits (0.375 mg/kg, 1.v.)-6

OH A }-l

33

OAC) 31 OAc| 32
OH OH
7-4. Cannabinoids
Cannabis plants (Moraceae) are famous for containing the c¢annabinoids which proved to have
hypotensive activity in laboratory animals. For example, tetrahydrocannabinol {34) was reported
to exhibit a transient weak hypertension followed by a lasting hypotension in urethane-anesthe-

tized rats, and te show hypotension in barbital-anesthetized animals.61'62

In this connecticn,
63

Adams et al. reported that the abnormal cannabidicl (35) induced a significant blood pressure

fall in dogs, while the closely related analog, cannabidiol, elicited no effect on the blood

pressure of dogs.
' (CH) 4y

0 (), Ho o P

8. Alkaloids
8-1. Indole alkaloids

The roots of Rauwolfia serpentina (Apocynaceae) have long been used in folkloric medicine in
India. In the 1930's, an extract was reported to possess the tranguilizing effect as well as the
hypotensive effect.64 In 1943, Chopra et al.65 reported the hypotensive activity of the total
alkaloids and the component alkaleid, serpentine (36}, in chleoral hydrate-anesthetized cats.
Since the iscolation by Muller et a1.66 of reserpine (37), which induced a similar hypotension to

that produced by the extract, the crude drug and reserpine became 1important for clinical use in the

36
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treatment of high blcod pressure. From the crude drug was 1solated other alkaloids, resclnnamine

{38) and deserpidine (39), showing hypotesive aCthitY.64

N
R N
H
37: R=3,4,5,-trimethoxybenzoyl, R'=0Me
S: B=3,4,5,~-trimeth cin 1, R'=0Me
AcO OR 3 LTV OXRY namoyl , Q
39: R=3,4,5,-trimethoxybenzoyl, R'=H
The oriental medicine "choto-ko", the stems and hooks of Uncaria sinensis and U. rhynchophylla
(Rubiaceae) , has been utilized as a sedative and an analgesic. Rhynchophylline (40), one of the
- N
B
0
g \\/
40
MeCOC CHOMe
main alkaloids in the latter species, was revealed to show Significant hypotensive action 1n

. ; : . 67,68
rabbits which was not inhibited by vagotomy or pretreatment with atropine. 6

On the basis of the observation that the total alkaloids of the aerial part of Vinca plants
(Apocynaceae) exhibited hypotensive activity at doses of 0.1-20.0 mg/Kg, in anesthetized cats

€9 70 .
and non-~anesthetized rabbits, Kaczmarek et al. demenstrated vincamine {41) to be an active

principle of Vinca minor in 1962, Later, vinervinine (42), another constituent of thas plant,
N
N) X
H
41 MeQOC OH 42

71
was also revealed by Karmukov et a}. te have a hypotensive activity similar to that of

acetylcholine.

The stem and root barks of Cinchona plants (Rubilaceae) are particularly well-known sources of
alkaloids which have use in medicine, Cinchophyllamine (43) obtained from the leaves of a speciles,
C. ledgeriana, was shown to possess hypotensive aCt1vity.72

MeQ

MeO.

43

The roots, stems, leaves and fruits of Clerodendron trichotomum {(Verbenaceae) have been used

in folklore medicine as a remedy for high blood pressure and rheumatism in China. From this Plant,
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trichotomine (44) was isolated as a hypotensive princ1p1e.73 The same alkaloid was also
. 7
obtained from Premna microphylla (Verbenaceae). 3

COCH

44
HOOC
There are, in addition to the above-menticned indole alkaloids, analogs which were also

revealed to have hypotensive activities. Examples include lycorenine (45} from the bulbs of
Lycoris radiata (AmaryllidaceaE),74 echitamine (46) and echitamidine (47) from the stem barks of

. 76,77
Alstonia boonel (.?-\pocynaz:eae),?5 and harman {48) and harmine (49) from various plants.

HO/’N\\ COOMe

Me <N
H
MeD N’/ —-g"'MB
y HO
]
MeO 4 45 46
N x
N
MeO N/\ R N = 48: ReH
H a7 H 49: R=OMe
COMe

8-2, Isoquinoline alkaleoids

It was reported that, in the treatment of hypertension, administration ef salsoline (50,

30 mg/kg, p.o.), isolated from Salsola richteri {Chenopdiaceae], i1nduced a blood pressure fall
within 30-60 min, the effect being maintained for 2-3 hr.78
HO
NH
Me(

50

From the roots of Aristolochia deblis (Aristolochiaceae), maghoflorine (51) was isolated as
a hypotensive ;::r.w.:rzci;:-le.?9

Because magnoflorine (51) 1s widely distributed in Magnolia plants (Magnoliaceae),BO this
alkaloid may contribute to the hypotensive activity of the ethanol extract of the leaves of M,
gradiflorasl and M. denudata26 in laboratory animals.

In the genus, Magnolia, other alkalecids, magnocurarine (52) and salicifoline (53) are also
kKnown a&s hypotensive principles,82

on the other hand, laurifoline (54} and menisperine (55), i1somers of magnoflorine (51),

. . . . 82
were reported to be the hypotensive principles of Cocculus plants (Menispermaceae).
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Me0

MeO
N/Me M
RO +\Me - Ve
HO pe
R’ 51: R=R"=H, R'=CH
54: R=R'=H, R"=OH
MeO 55: R=Me, R'=OH, R"=H
R ) ’ ’ HO 52
Me0
HO Wes oy

Papaverine (56) from the milky exudate of the incised, unripe capsules of Papaver somniferum
and related plants [Papaveraceae),83 berberine (57) from the rhizomes of Coptis japonica
(RﬂnuncnlaCeae)B4 and many other plant sources, domestine (58) from the seeds and nandenine (59)
from the stem and root barks of Nandia domestica (Nandinaceae),ss'86 lycoramine (60) from the
bulbs of Lycoris radiata (Amaryllidaceae),87 dauricine (61) and epistephanine (62) from the
rhizomes of Menispermum dauricum (Menispermaceae},88 insularine (63) from the roots of Cissampelos
insularis (Menlspermaceae),ss liensinine {64) from the embryo of Nelumbo nucifera {Nymphaceae),89
tetrandrine (65} from the rcots of Stephania tetrandra (Menispermaceae),go thalirevolutine {6&)
and thalirevoline (67) from the roots of Thalictrum revolutum (Ranunculaceae),91 and sinomenine
(68) from the rhizomes of Sinomenium plants (Menispermaceae]92 were also reported to produce a

blood pressure fall in laboratory animals.

MeQ ™ 0 Me
¢ ”
MeO =N 0 Nf\
0
MeO Me <
0 N
Me( 56 Me
57

/\O 58
Ho o
]
0 .
“H
MoO
MeO N N
59 Me 60
OMe  MeO Mz MeO
e MeO e Mo OMe e
0
OH OMe:

61 62

Me/N

() §0 e
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Ghie OMe  MeO
w0 @ g
N N
X Me < S Me
0 ~H
{ MeO
Me 64

63 MeD

MeO O NMe
MeO

~-H
N\Me
° ()
MeO
HO CMe
65 RO 0
MeN
66: R=Me
HO - 67: F=H
\T‘.‘J/Me CMe
e
e
e 68

OMe

8-3. Spermine alkaloids

The oriental medicine "mac-kon", the underground part of Ephedra plants (Ephedraceae), 1s
said to possess therapeutic effects opposite to those of "mao", the aerial part of Ephedra plants,
which contains alkaloids of the ephedrine series. Tn 1925, Fujii 3 found that the ethanol extract
of "mao-kon" elicited a significant hypotension in urethane-anesthetized rats, while that of "maoc"

exerted a remarkable hypertesion, and obtained an alkaloid from the roots responsible for the

hypotensive activaity which, however, was not characterized chemically. Quite recently, Tamada
94- ; . .
et al. %6 isolated three macrocyclic spermine alkaloids, ephedradine A, B and C (69-71) as the
R

CH

L Q H -~ 0
I T f
’
o NSNS 69: R=H, R'=CH HN NN
L\\,”\\H : 70: ReOMe, RIOH L\\v/’“\\Hz’n\\v//ﬂ\\j
NN 71: R=R'=0Me N 2
H H

hypotensive principles from "mac-ken" . Determination of the concentrations of the ephedradines in

various samples indicated that the content varies significantly depending on the samples.
Because aphelandrine (72) 1sclated from the roots of Aphelandra squarrosa and several other
Aphelandra species and of Encephalosphaera lasiandra (Apocynaceae) 1s apparently the C-2 epimer of

97 - cos . . . .
ephedradine A (69), the hypotensive activity of aphelandrine (72) is of particular interest.
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The root barks of Licium chinese (Solanaceae) are materials for the crude drug "jikoppi"
which has been utilized as an antipyretic and a tonic in oriental medicine. Funayama et al.
1solated a sperwine alkaloid, kukoamine A (73}, which showed hypotensive activity.

OH
0 H H
HO NSNS SN I oH
H H 0
HO 73
B~4, Terpencidal Alkaloids

Dendrebine (74), isclated from the herbs of Dendrobium nobile (Orchidaceae), was shown to

induce marked hypotensicn when injected at a dose of 2 mg/kg, i.v. in urethane-anesthetized

6
rats.

H

8-5. Stercidal alkaloads
From the crude drug "baimo", prepared from the bulbs of Fritillaria verticillata var.

thunbergii (Liliaceae), an intense hypotensor, peimine (75) and its glucoside peiminoside (76) were

99,100

obtained. Imperialine (77), isoclated from the bulbs of F. eduardi, was also reported to

exhibit hypotensive activity at doses over 10 mg/kg.lol

75: R=H

76: R=glu HO ﬁ 77

102,103

Kupchan et al. identified the hypotensive principles of Zygadenus venenosus (Liliaceas)

as veratroylzygadenine (78), vanilloylzygadenine (79), protoveratridine (80), neogermitrine (B1),

78: R=3,4-dimethoxybenzoyl, R'=R"=H
7%: R=3-methoxy-4~hydrowybenzoyl, R'=R“=H

80: R=COCH(CH3)CH2CH , R'=0H, R"=H

3

8l: R=Ac, R'=OAc, R"=COCH(CH3)CH2CH3

82: R=Ac, R'=0QH, R"=COC‘H(CH3)CH2CH3

83: ReH, R'=OAc, R"=COCH (CH,)CH,CH,
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germidine (82) and neogermidine {83},

Total alkaloids contained in the roots and rhizomes of Veratrum viride (Liliaceae} were once
employed clinically in treatment of high blood pressure,. In the total alkalocids, there are
Jervine (84), pseudojerine (85), rubijervine (86}, cevadine (87} and germitrine (88) besides the

5
aforementioned neogermitrine (81} and germidine (82).104'10

glu-0

Me(H=CCOO
Me

EtCHCOO
Me OH
Further, from the roots of Conopharyngra pachysiphon (Apocynaceae) was isolated 20c-aminc-3B-
hydroxy-5-pregnene B-D-glucoside (89) which, on administration to dogs {i.v.), preduced a hypo-
tension as well as & decrease of respiration rate.l06
,-NHZ
89

glu-0
8-6. Miscellaneous alkaloids
The water and ethanol extracts of the flowers, seeds or herbs of Capsella bulsa-patris

(Cruciferae) were found to produce a significant fall of the bloocd pressure of rabbits when dosed

i.v., the active principles being elucidated as choline {90} and acetylcholine (91).107
Me
Me-**-CHZCHzoR 20: R=H
Me 91: R=Ac

The water extract of the leaves of Olea europaca (Oleaceae) was observed to induce a hypo-

. . . . . . 108
tension in cats and rabbits when administered 1.v., the activity also being due to choline (90).
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A remarkable blood pressure fall elicited by i.v. administration of the diluted ethanol
extract of the crude drug "shoriku" to rabbits was observed by Maeda109 as early as 1922, Quite
recently, Funayama and Hikino13 fractionated the 50% ethancl extract of the crude drug, menitoring
the hypotensive activaty and, as a result, cbtained histamine (92) and GABA (2} as the actave

principles.

|
L‘N NR2 92: R=H

H 93: R=Me

The crude drug "ne-kombu", described previously, was assessed with a blood pressure test to

reveal that i.v. deosing to urethane-anesthetized rats of the 50% ethanol extract of a commercial

preparation exhibited & marked hypotension. Funayama and Hikino carried cut a survey for a

substance responsible for its hypotensive activity and identified histamine (92) to be the active

principle.
As mentiond above, the astringent juice of the immature fruits ("kaki-shibu") of Diospyros

plants (Ebenaceae) had been employed as & hypotensor in the folkloric medicine of Japan. In 1940,

; 1 ; . ; ;
Ishihara +H suggested the active principle to be histamine (92) because of 1ts chemical and

physico~chemical properties and of disappearance of the activity on treatment with histaminase.

Further, Na,Na—dlmethylhistamine {93) was obtained as the hypotensive principle from the

seeds of Casimirca edulis (Rutaceae).112

brecoline {24), i1solated from Areca catechu {Palmae}, was reported to exhibit hypotengive

_— . ; 1
activity in cats, rabbits and dogs. 13
O0he
[:4iiI/£
N 94
Me
There are some other hypotensive principles known: coixol (95) from the roots of Coix

lacryma-jobi var. ma-yuen (Gramineae}, 4 gentlanine {96} and gentianadine (97) from the herbs of

115 . . .
Swertia chirata {Gentianaceae), P 116 capsaisin (98) from the fruits of Capsicum plants (Scla-

117,118 | vine (99) from the herbs of Lobelia inflata {(Campanulaceae) ’® and matrine

naceae) ,
120

(100} from the roots of Sophora angustifolia (Leguminosae).

R
MeOQ 0
96: R=CH=CH
N N o] 2
H a5 &

97: R=H

HO ,JL\\,/"\\,/’\\ .
N CH=CHCHYe, o B oH

MeQ

5 =

a8

929

100
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