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1. In t roduc t i on  

The discovery of p h y s ~ o l o g i c a l l y  a c t i v e  principles i n  crude drugs originating from p l a n t s  and 

animals began wi th  t he  l s o l a t m n  df morphine from opium by Ser tGrner  a t  t h e  o u t s e t  of t h e  19th 

century .  At t h a t  moment, it became clear t h a t  t h e  t h e r a p e u t i c  e f f e c t s  of  crude drugs are 

e f f e c t e d  by chemical  subs tances  p r e s e n t  i n  them, and scientists acqui red  t h e  conceptmn o f  acflve 

p r i n c i p l e s  of crude drugs .  Slnce t hen ,  t h e  a c t i v e  principles of a l a r g e  nvmber of crude drugs 

have been i d e n t r f i e d  bu t  t h e r e  are n w r o u s  crude drugs whose a c t i v e  p r i n c i p l e s  have no t  y e t  been 

elucidated, a l though  their activitres have been subs t an t r a t ed .  The purpose of this review 

a r t i c l e  is t o  survey t he  s t r u c t u r e ,  occurrence and a c t r v i t y  of h y p o t e n s ~ v e  p r r n c i p l e s  of  t he  crude 

drugs of p l a n t  o r i g i n  and, hope fu l l y ,  t o  s t i m u l a t e  cont inuing  m t e r e s t  in t h i s  f i e l d .  

The imposs ib i l i t y  o f  covering a l l  papers  published in Oms f i e l d  compelled u s  to l ~ m i t  

ou~selves malnly t o  those  r e f e r r e d  t o  in Chemlcal Abstracts. 

2. Fa t t y  a c id s  

S ince  t h e  water  e x t r a c t  of a red a l g a ,  G r a c i l a r l a  l ichemoides [Grac i l a ceae l ,  showed p a t e n t  

anti-hypertensive a c t i v i t y  when dosed i.v. to  pentobarbitone-anesthetffed hyper tens ive  r a t s ,  1t 

was s u b p c t e d  t o  a sequence of chromatographic separa t ions ,  gulded by t h e  hypertensive r a t  

bioassay, t o  y i e l d  t h e  an t i -hyper tens ive  prostaqlandln E~ (1) and t h e  inactive p r o s t a g l a n d ~ n  F 
1 

2a' 

b~ 6H 1 

'Dedicated t o  Professor T e t s u j l  Kametanl on the occaslon of h i s  re t r remenr  from Phamaceut lca l  

I n s t i t u t e  of  Tohoku Univers i ty .  



3. Amino a c ~ d s ,  ~ e p t i d e s  and p ro t e in s  

3-1. m i n o  ac id s  

There are i n  p l a n t s ,  var ious  amrno a c i d s  i n  which those  r epo r t ed  as hypotenslve p r i n c i p l e s  

are r e s t r i c t e d  t o  non-protein amino a c i d s .  

y-Aminobutync a c i d  (GPBR, 21 is b ~ o s y n t h e t i c a l l y  formed by decarboxylat ion of glutamic a c i d  

and had a l ready  been synthes ized  as e a r l y  as t h e  end o f  t h e  l a s t  century .  The presence of t h i s  
2 amino ac ld  m the vegetable  kingdom was f ~ r s t  de t ec t ed  i n  1941 by Dent in an e x t r a c t  o f  Solanvm 

tuberowm (Solanaceael by means of two-dlmentional paper p a r t i t i o n  chromatography. Steward 
3 

l a t e r  isolated t h i s  substance and unambiguously i d e n t i f l e d  it. I n  t h e  1950 ' s .  GAEA suddenly came 

i n t o  t he  l i m e l q h t  when i t  was e s t ab l i shed  t h a t  it exzs ted  i n  t he  b r a i n  t i s s u e s  o f  animals 

inc luding  humans.4 At p r egen t ,  it ~s recognized as having wrde phys io log i ca l  a c t i v i t y ,  inc luding  

hypotenslve and d i u r e t i c   effect^,^.^ and i s  p a r t i c u l a r y  be ing  watched wl th  i n t e r e s t  as an 

i nh ib i t o ry  transmitter . ' - lo 

~ e a n w h l l e ,  it has  been revea led  t h a t  GRBA is  widely d i s t r i b u t e d  in t h e  vegetable  kmgdan.  

Thus, In 1'362, Ourand e t  d.ll i s o l a t e d  GAB?+ as t h e  hypotensive p r i n c i p l e  from the leaves of 

Artocarpus a l t i l i s  IMoraceaeI and p i p e r  a w l g o  (Piperaceae) .  Recently,  Hikino e t  a l .  
12 

- 
i d e n t i f i e d  GABA as t h e  hypotensive p r m c i p l e  of  t h e  o r r a n t a l m e d i c l n e  "ogi" ,  p repared  from the  

roo t s  of Ast raga lus  and ~edysa rum p l a n t s  ILegumlnosaeI, and determined i ts  concent ra t ion  m a 

number of samples in connection wlth t he  evaluation of t he  q u a l i t y  o f  t h e  crude drug. A s  a - 
r e s u l t  it was revea led  t h a t  t h e  hypotensive a c t i v l t y  of va r i ous  samples of "ogi" showed a good 

c o r r e l a t i o n  wi th  the content of GABA. ~ u r t e  r e c e n t l y ,  ~unayama and EIikinol3 demonstrated t h a t  

one of t h e  a c t i v e  p r m c i p l e s  of t he  crude drug "sh&ku9', t h e  r o o t s  o f  ~ h y t o l a c c a  escvlenta  and 

p.  j a p n i c a  IPhytolaccaceaeI,  was a l s o  GABA. 

Since  t he  crude drug "kombu" prepared from a seaweed,  ami in aria j a p n ~ c a  (Laminarlaceae),  

and a l l i e d  p l a n t s ,  i s  wldely used f o r  hypotenslve purposes i n  t he  f o l k l o r i c  m e d ~ c m e  of Japan,  

Kameda14 examined the  c l i n i c a l  u t i l l t y  o f  "kombu" ( t h e  b lades)  and found t h a t  o r a l  admin i s t r a t i on  

of  a hot  water  e x t r a c t  t o  p a t i e n t s  wl th  e s s e n t i a l  hypertension e l i c i t e d  a significant hypotensive 

e f f e c t  w ~ t h  no apprec iab le  s i d e  e f f e c t s .  ~ r o m  Dmina r i a  angus ta ta  was i s o l a t e d  a b a s ~ c :  amino 

a c l d ,  laminine (trimethyl-15-amino-5-carboxypentyll-ammonium, 3IL5 t h e  ona l a t e  of which was shown 

by Ozawa e t  a1.16 t o  e x h l b i t  a weak hypo t ens~on  i n  ure thane-anethe t ized  r a b b i t s  (20 mg/kg, i . v . 1 .  

Me 

M e - + f C H 2 ~ 2 C H 2 0 1 2 y ~ ~ -  

Me NH2 3 

3-2. Pept ides  

Knowledge on pep t i de s  showing h y p a t e n s ~ v e  a c t i v i t y  is l im i t ed  t o  t h a t  p u r l f i e d  from Daemia 

extensa (Asclepiadaceael .  This pep t i de  when hydrolyzed af forded  l y s m e ,  s e r i n e ,  glutamic a c i d ,  

g lyc ine ,  p ro l l ne ,  t y ro s ine ,  v a l i n e  and l euc ine .  Administrat ion of t h e  pep t l de  t o  c a t s  and dogs 

produced a hypotension a t  doses of  1-2 mg/kg, i . v . ,  while i nc r ea se  of t h e  dose t o  4 mg/kg 

brought about an abrupt  f a l l  of t h e  blood p r e s su re  followed by dea th .  17 

3-3. P ro t e in s  

Durlng t h e  course o f  a search  f o r  hypotensive subs tances  m na tu r e ,  Honda et found 

t h a t  t he  wa t e r  e x t r a c t  o f  "ba i -k l s e i " ,  a fungus IPolypolaceae) parasitic on the t r unks  of Prunus 

mume IRosaceaeI, exhibited a s i g n i f i c a n t  hypotension.  Fractionation by m o n i t o r ~ n g  hypotensive 
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ac tzv l ty  using Spontaneous hypertensrve r a t s ,  furnished an act ive  substance whose admnls t r a t ion  

a t  a dose of 3 mgrkg, i .v .  induced a marked blood pressure  f a l l .  The act ive  substance was 

revealed t o  be a glycoprotem. 

4. Phenvlpronanolds 

4-1. Coumar~ns 

I n  1972, Jamwal e t  a1.l' l so la t ed  scoparone 14) from the a e r i a l  p a r t  of Artemlcia scoparla 

(Composirae) and fomd t ha t  i t  exhibi ted hypotenslve a c t i v i t y  as well  as t ranqui l iz ing a c t l v i r y  

i n  laboratory animals. 

Pr ior  t o  t h l s ,  m 1963, Tatsuno e t  a1.20 descrrbed the  remarkable hypotensrve potency of an 

ex t rac t  of the leaves of ~icus car ica  IMoraceae) i n  r a b b ~ t s ,  dogs and cats .  Later,  in  1969. 

~ r i v e r r  e t  a1.21 reported t h a t  a n  e x t r a c t  of the  leaves of F. racemosa caused a s l i g h t  i n i t i a l  

f a l l  i n  blood pressure,  followed by a s l i g h t  increase ,  and then a secondary f a l l .  The l a t t e r  
22 

act ion was not blocked by pretreatment with atcopme 12 mg/kq). Furthermore, Isomura e t  al. 

ca r r i ed  out a survey of the  hypotensive principles of the  leaves of F. carica and i so la t ed  

p o r a l e n  15) and bergapten 16) as the  act ive  p r inc ip les ,  which mediated a blood pressure f a l l  a t  

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

4-2.  LlgnMS 

  he oriental medicine prepared from the stem b a r k s o f  ~ucomnua ulmoides IEuconmraceae) is 

ca l l ed  "toch;" and has been used as a tonic  i n  china. I n  1956,   in et observed t h a t  dosing 

of the  hot water ex t rac t  of the  leaves of t h i s  p lan t  15-8 g/kg, i .p .1  t o  hypertensive dogs induced 

a blood pressure fall as w e n  as a decrease of the heart rate. short ly  thereafter, ~ h x e n ~ ~  found 

the  water ex t rac t  of "tach;" t o  produce a hypotensum in r abb i t s  which was inhibited by p re t r ea t -  

ment with a t ropine bu t  not  a f fec ted  by treatment wlth adrenalme and cocaine. s l h  e t  a1.25 l a t e r  

f ract ionated the ethanol ex t rac t  of ..tochu" by monitorrng the  hypotendve a c t i v i t y  in hypertensrve 

r a t s  and i d e n t ~ f i e d  the act ive  principle t o  be (A)-plnoresmol diglucoslde (7) whlch induced a 

blood pressure f a l l  on administratmn t o  hypertensive r a t s  a t  doses of 30-100 mq/kg, i.v. 

~ u n a y a m a ~ ~  observed hypotension when the 509 ethanol ex t rac t  of "tochu" from chma was dosed t o  

urethane-anesthetized rats 165 mg/kg, i.v.) , bu t  no hypotension when the ex t rac t s  of "tach;" from 

Vietnam and Burma were admmistrated. 



In 1934. x o ~ k e ~ ~  found that arctiln (8) isolated from the seeds of Arctiurn lappa (compositae) 

exhibited a sllght hypotensive activlty in rabblt (50-200 mg/kg, i.v.1. Tracheloside (9), 

~sdated from the leaves and stems of Trachelospermum asiaticum (Apocynaceae). was also shown to 
28 

exh~bit hypotensive activity m rabbit ( 2  mg/kg, i.v.1. 

the root barks of Moms ,lants (Horaceae) , was 

5. Flavonoids 

5-1. Flavones - 
The crude drug "sohakuh~", shown by a number 

of phamacologlcal investrgatians to mduca a hyporensive effect. Nevertheless. no hypotenziue 

principle was isolated except for Tanemura's pharmacolog~cal exammation of a hypotensive 
30-32 

principle which, however, was not chemically characteri~ed.~~ Quite recently, Oshima et al. 

found that a marked hypotension was induced when the methanol extract was admmistered to urethane- 

anesthetized rat. By fract~onatlon of the extract, while monitoring hypotensive actlvity of the 

fractions, they obta~ned three isoprenoid flavone derivatives, moracenin A,  B and C (10-12). 

dosing of whlch at a dose of 5 mq/kq, 1.". to urethane-anesthetized rats produced a significant q 10: R= 
H0 OH 

HO 0 / 

' I  I 11: I?= 

\ bm 
O H 0  \ 

12: R= -&-x 
5-2. Flavonols 

 he leaves and "kakl-shibu" (the astringent juice of the immature fruits1 of Diospilros plants 

(Ebenaceae) have been employed as a hypoten~or in the folkloric medlcme of Japan. In L956, 

~ a m a s h ~ t a ~ ~  reported that clinical administrat~on of the leaves of D. kaki (10 mg/kg, p . 0 . .  for 1 

week) resulted i n  hypotens~on in 9 ~atients out of 13. Its act~vity was ascribed to ascorbic 

acid which is contained in large quantities in the leaves although the presense of other essential 

hypotensive principles was suggested. mnayama and HLkino34 notxed a s~gnificant hypotension 

with the methanol extract of the leaves of D. kaki and fractionated it, monitoring for hypptensive 
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a~tivlty =gainst urethane-anesehetlzed rats, to &tam astragalm 1131 and isoquercitrrn 114) as 

the active principles. 

other examples of flavonol glycosides whrch act as hypotensrve principles in plants are 

quercltrin 115). from the stem. and leaves of Crusea calocephala IRubiaceae), which exhlblted a 

Similar hypotensive actlvity to that produced by compound 48/80 in dogs,35 hyperaside 116). from 

the leaves of Crataequs mnoqyna (~osaceae), whrch showed an rntense hypotension at a dose of 10 

mg/kg, 1.". in cats.36 and rurm 1171, from the flowers of Sophora japon~ca (Leguminosael , whrch 
mduced a raise followed by a fall of the blood pressure i n  However, concerning the 

effect of rutm on the blood pressure, there is a report by mto3' in which rt is concluded that 

rvtin does not affect the blood pressure of rabbits. mnayamaZ6 also observed no apparent effect 

of rutin on the blood pressure of urethane-anesthetized rats at a dose of 10 mg/P.g, i.v. 

Helichrysum arenarlum Icompositae) 1s known to contarn astragalin 1131, aprgenin 118) and 

naringenin 5-glucoside 1191, and szadowska3' obserbed that fract~ons contaming any of these 

flavonol glycosides exhibited a hypotensive action in dogs. 

13: n=o-8-glu, R'=H fl 14: R=O-8-glu, R'=OH H0 R ,  15: R=C-rham, R'=OH HO 

1 I 16: R=O-gal, R'=m 
\ 17: R=O-rut, R1=OH \ 

OH 0 18: R=R'=H flw glu-0 0 19 

5-3. Miscellaneous 

~ l a v o n a d ~  ~n the water extracts and the dil.uted ethanol extracts of the rhizomes of Cyperus 

rotundus [cyperaceae) ,40 total flavonoids from Evphorbia seguieriana (Euphorbiaceae) total 

flavon01d5 from the leaves of iiesculus hippocastanurn (~ippocaatanaceae)~~ and total flavonolds 

from Scutellaria orientalis (~abiatael~~ are known to produce hypotensive effects in laboratory 

animals. 

6. Polyphenols 

usn~c acid IZO), isolated from times long~sslma (Usneaceae), was shown to lnduce hypotensive 

acflvity in rabbit 1l.v.) . 44 

other polyphenols exhib~ting hypotensive ?.~tiv~ty are the polyphenol fraction of the roots of 

Potentilla erecta (Rosaoeae) ,45 polyphenols of the rhlzomes of cyperus rotundus ICyperaceae) , 40 

p~lyphen~ls from the pollen of ~ossypium lndicum I~alvace8.e)~~ and a polyphenol from every part 

of ~ucalyptus robusta IMyrtaceae) .47 The extract of E. robusta I20 mg/kg) mduced a strong and 

prolonged hypotension and its active prmciple was reported to be a tannin of moleculer weight of 

ca. 4000 whlch was unstable under basic condrt~ons and underwent facile oxldatlon. 
47 

7. Terpenoids 

7-1. Monoterpenoids 

Paeoniflorin (21), the main component of the orlental medicine -shakuyaku", the roots of 

~aeonia albiflora IMnunculaceae), was found to elrcrt a weak blood pressure fall in gumea 

pigs. 
48 



7-2. Sesquiterpenoids 

The crude drug "kanshoko", prepared from the rwts of Nardostachys jatamansi Ivalenanaceae), 

has been utillred as a stomachic, a sedative and a perfumery. The essent~al oil from the crude 

drug when dosed at 0.1-1.0 mg/kq, i. v .  to dogs, induced a long-lasting hypoten~ion.~~ From thzs 
essential oil, valeranone (22) was isolated as the hypotensive and sedative princip~e.~~,~' 

~n 1974, ~ 1 s t ~ ~  isolated from the flowers of ~ r n l r a  montane (composrtae) four bitter 

principles of whlch helenalin acetate 123) and dihydrohelenal~nacetate (24) were fovnd to show 

hypatensive activity (0.33 mg/kg, i.v.). 

Alantolactone (25, 20 mg/kq, i.v.), isolated from the roots of Inula helenium (Compositae), 53 

and carpeslalactone (26, i.v.1, isolated from the seeds of Carpesium abrotanoides (Compositae), 54 

were also reported to cause hypotensive effects on urethane-anesthetized rabbits. - a  25 26 

0 
7 - 3 .  Diterpenalds 

The d~terpenoldes (27-29) and caleanol (30), isolated from Coleus forskohlii (~abiatae), 

Were reported to possess hypotenslve act~vlty. 55.56 

2 
27: R =H2, R =a-H,B-OH, R 3 = ~  

1 2 
28: R =CI-OH.B-H, R =a-H,B-OAC, R ~ = ~ H  

R~ 1 2 
.* A 29: R =a-OH,%-H, R =E-H,6-OH, R3=OH 

1 fl OH 30: R =~-OH,B-H, R 2 =a-o~c,B-~, R 3 =OH 
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Certaln specles of the Ericaceae fam~ly are well kown to be toxic and often cause llve 

stock loss. =he tonic prmclples of these plants have now been determmed to he dlterpenic 

polyalcoho15. 1t was revealed that cereal" ericaceous toxms constrtute one of the most tonlc 

groups of compounds of plant o r ~ g i n . ~ ~  On the other hand, Rhododendron leaves have been 

employed as a cure lor hypertensron in the folk medicme 3L Japan. Actually. qrayanotoxln I 

(31) and Iv  :32) were found to show hypotensxve ac~zivxty.~~ s m c e  Rododendron leaves contam 

some ericaceous toxins, their repeated dosage may cause side effects. 1n Eact, an instance of 

hman poisoning was recorded in Japan in which long-term ingestion of the leaves of a Rhododendron 

species for hypotensive purposes produced toxic Lyoniatoxm (33), isolated from 

the leaves of an other ericaceous plant. Lyonla elliptica var.  elliptlca was shown to produce 

hypotenszve activity in urethane-anesthetized rabbits (0.375 mq/kq, 1.v.1. 60 

Cannabls plants (Moraceae) are famous for contalnlnq the cannablnolds vhlch proved to have 

hypotensive acflvity m labratory animals. For example, tetrahydrocannabinol (34) was reported 

to enhiblt a translent weak hypertension followed by a lastmg hypotenslon in urethane-anesthe- 

tmed rats, and to show hypotens~on in barbital-anesthetized animals. 61'62 In this connection. 

Adam8 et al.63 reported that the abnormal cannabidlol 135) induced a sqniflcant blood pressure 

fall in dogs, whlle the closely related analog, cannabidlol, ellclted no effect on the blood 

preSSUTe of dogs. 

8 .  Alkaloids 

8-1. Indole alkaloids 

 he roots of Rauwolfia serpentina (apocynaceae) have long been used in folkloric medicme in 

India. 1n the 1930's, an extract was reported to possess the tranquilizing effect as well as the 

hypotensive effect.64 I n  1943, Chopra et a ~ . ~ ~  reported the hypotenslve acriv~ty of the total 

alkaloids and the component alkaloid, serpentme (361. 2" chloral hydrate-anesthetized cats. 

since the  sola at ion by ~iller et a1.66 of resezpme ( 3 7 ) ,  which induced a srmilar hypotension to 

that produced by the extract, the crude drug and reserpme became mportant for clinical use in the 



treatment of hlgh blood pressure. From the crude drug was lsolated other alkalolds, resclnnamine 

138) and deserpidlne 1391, showing hypoteslve activity. 64 

The oriental medicme "chat:-ko", the stems and hooks of uncaria s ~ n e n s ~ s  and u. rhynchophylla 

IRublaceae), has been utllized as a sedatlve and an analgesic. Rhynchophylline 1401, one of the 

H '-4' 

40 
MeMX: 

m a n  alkaloids in the latter specles, was revealed to show slgniflcant hypotensive action in 

rabbits whlch was not inh~bited by vaqotorny or pretreatment with 

On the basis of the observation that the total alkalords of the aerial part of vinca plants 

IApocynaceae) exhibited hypotenslve actlvity at doses of 0.1-20.0 mq/kg, in anesthetized cats 

and "on-anesthetized Kaczmarek et a1.70 demonstrated vlncamine (41) to be an active 

principle of V m c a  minor in 1962. Later. vlnervinlne 1421, another constituent of thls plant, 

was also revealed by Kamukov et a1.71 to have a hypotensive activity sim~lar to that of 

acetylcholine. 

The stem and root barks of Clnchona plants IRublaceaeI are particularly well-known sources of 

alkalolds whlch have use in medicme. Cinchophyllamme I431 obtained from the leaves of a specles, 

C. ledgeriana, was shown to possess hypotenslve activity. 72 

The roots, stems, leaves and frults of Clerodendmn trichotomurn (Verbenaceae) have been vsed 

in folklore medicine as a remedy for high blood pressure and rheumatism in China. From this plant, 
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trichotomlne (44) was isolated as a hypotensive princ~ple.~~ =he same alkaloid was also 

obtained from Prema microphohylla (Verbenaceae). 
73 

There are, 2n addltion to the above-menboned indole alkaloids, analogs which were also 

revealed to have hypotenslve activities. Examples include lycorenine (45) from the bulbs of 

 cons radiata (~maryllid~ceae) ,74 echitamme (46) and echltamidme (471 from the stem barks of 
76.77 

nlstonia boonei (Apocynaceae) ," and haman (48) and harmine (491 from various plants. 

8-2 .  lsoqulnaline a1Laloids 

1t was reported that, in the treatment of hypertenslo", adminrstrat~on of salsollne (50. 

30 mg/ky, p.o.1, isolated from salsola richteri (Chenopd~aceae), lnduced a blood pressure fall 

wifhln 30-60 mln. the effect being mainfarned for 2-3 hr. 
78 

~ r o m  the roots of Aristolochia deblis (~risrolochlaceae), maynoflorine (511 was rsolated as 

a hypotensive principle. 
79 

Because maynoflor~ne (51) Ls widely distr~bvted in Magnolia plants (Maynoliaceae) ," this 

alkaloid may contribute to the hypotensive activity of the ethanol extract of the leaves of M. 

gradifloraal and M .  denudata26 in laboratory animals. 

1n the yenus, ~ a ~ n o l i ~ ,  other alkaloids, magnocurarine (52) and salicifoline (53) are also 

known as hypotensive principles. 
82 

on the other hand, laurifoline (54) and meusperhe (55), zsomers of maynoflorine (51). 

weze reported to be the hypotensive principles of Cocculus plants (Menispemaceae). 
82 



Papaverine I561 from the mllky exudate of the incised, unrrpe capsules of Papaver somniferum 

and related plants (Papaveraceae) ,83 berber~ne (571 from the rh~zomes of Coptis japonica 

(~nunculaceae)~~ and many other plant sources, domestine (58) from the seeds and nandenine (59) 

from the stem and root barks of Nandla domestics (Nandinaceae), 85'86 lycoramine 160) from the 

bulbs of ~ycoris radiata (Amaryllidaceael .87 dauricine (61) and epistephanine (62) from the 

ritrzornes of "enispermum dsuricum ~~enispermaceae~ , insularine 1631 from the roots of cissampe~os 

msularis (Menlspermaceael,88 lienslnme (64) from the embryo of ~elumbo nucifera (Nymphaceae] , 89 

tetrandrme (61) from the roots of Stephania tetrandra (Menispemaceael Challrevolutine 1661 

and thalirevollne (67) from the roots of Thalictrum revolutum (Ranunculaceael and sinomenine 

(68) from the rhlzomes of s~nomenium plants (Menispemaceael 92 were also reported to produce a 

blood pressure fall in laboratory anlmals. 



8-3.  Spermine alkaloids 

  he oriental medlc~ne "mao-kon", the underground part of ~phedra plants (Ephedraceae), 1s 
. 

said to possess therapeutic effects oppos~te to those 65 "mao", the aerial part of Ephedra plants, 

w h ~ h  contans alkaloids of the ephedrine serles. In 1925, ~ujii'~ found that the ethanol extract 

of %ao-kon,* elicited a significant hypotenslon in urethane-anesthetrzed rats, while that of 'ma?' 

exerted a remarkable hypertesron, and obfarned an alkaloid from the roots respons~ble for the 

hypotensive actrvzty which, however, was not characterrzed chemically. Quite recently, Tamada 

et al. 94-96 isolated three macrocyclx spermine alkaloids, ephedradxne A. B and C (69-711 as the 

.~ 
hypotens~ve principles from *8rnao-kont3. Determ~nation of the concentrations of the e~hedradines in 

various samples ~ndicated that the content varies sqnificantly depending on the samples. 

~ e c a u ~ e  aphelandrine (72) isolated from the roots of n~helandra sguarrosa and several other 

nphelandra species and of ~ncephalosphaera las~andra (Apocynaceael 1 s  apparently the C-2 epzrner of 

ephedradrne A (69) ,97 the hypotensive activity of aphelandrine (72) is of particular interest. 



=he root barks of Licium c h i n e s e  (Solanaceae) are materials for the crude drug "jlkoppi" 
98 

which has been utllized as an antipyretx and a tonic in oriental medicine. Funayama e t  a l .  

isolated a $prmine alkalo~d, kukoamme A (731, which showed hypotensive activity. 

H 

0 
HO 73 

Dendrobine (741, isolated from the herbs of Dendrobivm noblle (Orch~daceael, was shown to 

induce marked hypotension when lnjected at a dose of 2 mg/ky, i . v .  in urethane-anesthetized 

rate. 
26 

H 

t4exN H '  laH 
H ,' '\H 

74 

8-5. Steroidal alkalozds 

OAO 

m o m  the crude drug "baimo", prepared from the bulbs of F r i t i l l a r i a  v e r t i c i l l a t a  var. 

t h ~ d e r g i i  (~iliaceae), an intense hypotensor, pelmine (751 and its glucos~de peim~noside (761 were 

obtained.99'100 lmper~aline (771, isolated from the bulbs of F. e d u a r d i ,  was also reported to 

exhibit hypotensive actlvity at doses over 10 my/kg. 
101 &;- H H "H d-. A A H . - H O H  

75: R=H 
RO HO i l :  76: R=glu 

OH A 0  
77 

Kupchan et a l .  102'103 identified the hypotensive principles of Zygadenus venenosus (Liliaceael 
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g e m l d i n e  182) and neogemidine  (83 ) .  

T o t a l  a l k a l o ~ d s  contamed i n  t h e  r o o t s  and rhizomes of Veratrum v i r i d e  (Ll l iaceae!  were once 

employed clinically i n  t rea tment  of h q h  blood p r e s su re .  In  t h e  t o t a l  a l k a l o i d s ,  t h e r e  a r e  

2ervme 1841, pseudoler ine  185). r u b ~ j e r v i n e  1861, cevadine 187) and g e m t n n e  (88) he s lde s  t he  

aforementioned n e o g e m i t r l n e  (81) and germidine (82 ) .  
104.105 

Fu r the r ,  f r o m  the r o o t s  of Conopharynpa pachyslphon (Apocynaceae) was i s o l a t e d  20a-amino-38- 

hydroxy-5-pregnene 0-D-glucoside 189) whlch, on  a d m l n r s t r a e ~ o n  to dogs ti.".), produced a hypo- 

tension as we l l  as a decrease  of resprat ion  r a t e .  106 

8-6. Miscellaneous a l k a l o i d s  

The water  and e thano l  e x t r a c t s  of t he  f lowers ,  seeds o r  herbs  of C a p s e l l a  b u l s a - p a f i l s  

(Cruc~ferae) were found t o  produce a s i gnz f i can r  c a l l  of t h e  blood pressure of r a b b l t s  when dosed 
107 

i.~., t h e  a c t i v e  p r m c l p l e s  being e luc ida t ed  as cholme (90) and acetylcholine 191). 

Me 
I 

Me-N+-m2M20R 90: R=H 
I 
Me 91: R=Ac 

The water  e x t r a c t  of t h e  l e aves  of olea europaea Ioleaceae) was observed t o  induce  a hypo- 

t en s ion  i n  c a t s  and r a b b i t s  when administered L . v . ,  t h e  a c r l v l c y  a l s o  being due t o  chol ine  (90) .  108 



A remarkable blood pressure fall ellcited by i.v. administration of the diluted ethanol 

extract of the crude drug "sh&ku" to rabbits was observed by bIaedalo9 as early as 1922.  i it^ 
recently. Funayama and Hikino13 fractionated the 50% ethanol extract of the crude drug, monitoring 

the hypotensive activ~ty and, as a result, obtalned histamine (92) and GABA (2) as the act~ve 

prmciples. 

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

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

preparation exhibited a marked hypotension. Funayama and ~lkino'lO carried out a survey for a 

substance respons~ble €or its hypotenslve activzty and identified histamine (92) to be the active 

principle. 

RS mentiond above, the astringent juice of the lmature fruits ("kaki-shibu") of Diospyros 

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

lshiharalll suggested the active principle to be histamine (921 hecause of its chemical and 

physrco-chemical properties and of disappearance of the activity on treatment with h~srammsse. 

Further, ~',~~-dlmethylhistamini (93) was obtained as the hypotensive principle from the 

Seeds of casimiroa edulis (Rutaceae). 
112 

Arecol~ne ( 9 4 ) ,  rsolated from Areca catechu (~almae), was reported to exhibit hypotensive 

activity in cats, rabbits and dogs. 
113 

 here are some other hypotenslve prmclples known: coixol (95) from the roots of C o i x  

lacryma-job1 var. ma-yuen (Gramlneae) .'I4 gentianme (96)  and gentianadine (971 from the herbs of 

swertia chirata (Gentianaceae) , 115'116 capsaisln (98) from the fruits of Capsicum plants (Sola- 

naceae). 117,118 loherme (991 from the herbs of mbeiia iniiata (campanulaceae)ll9 and matrine 
120 

(loo) from the roots of sophora angustzfoi~a (Legwninasae). 
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