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The crude drug “shdriku”, the roots 
of Phytolacca esculeiita Van Houtte 
(Phytolaccaceaej indigenous to east 
Asia, is used as a diuIetic in Oriental 
medicine. Another Japanese species, 
P. japonica llakino, is used as a sub- 
stitution. The other species, P. ameri- 
cana Linnk, native to Sor th  America 
and naturalized in Japan, is not used 
as “shoriku”. Another crude drug 
“ikema-shoriku”, originated from Cy- 
nanchum caudatum llaximou-icz (Asc- 
lepiadaceae) , is sometimes confused 
Ivith “shdriku”. l laeda (1) found 
that an extract of “shdriku” induced 
an increase of the excretion of urine 
and a decrease of blood pressure in 
rabbits and isolated potassium nitrate 
as the active principle. Although a 
number of chemical investigations 
have been carried out on “shdriku” 
and many compounds have been iso- 
lated (2-6), no other hypotensive 
principles have been recognized. 

I n  a reexamination of the crude 
drug, iv injection of rats with a 50% 
ethanolic extract of a “shdriku” re- 
sulted in a remarkable hypotension 
which was not diminished through 
ion-exchange resin chromatography, 
thereby excluding the possibility that  
the hypotensive principle is potas- 
sium nitrate. In  order to clarify the 
hypotensive principles of the crude 
drug, the present v-ork was performed. 

Fractionation of the 50% ethanol 
extract \vas carried out and was moni- 
tored by hypotensive activity in rats. 
The nater  soluble portion of the ex- 
tract m-as adsorbed on an Xniberlite 
IR-120 column and eluted with am- 
monia. When the resulting eluate 
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was chromatograplied over silica gel, it 
yielded y-aminobutyric acid (GABA), 
a known hypotensive agent (7). How- 
ever, the hypotensive potency of the 
extract could not be explained solely 
by the presence of the estimated 
amount of GABA (0.06%). The frac- 
tion preceding the GABA fraction on 
silica gel tlc, exhibited a marked 
hypotensive activity; this fraction was 
passed through an Amberlite IR-45 
column. The eluate, when chroniato- 
graphed over silica gel, yielded his- 
tamine (0.16%). The combined evi- 
dence demonstrates that the active 
principles are GABA and histamine. 

The hypotensive effects of GABA 
(7) and histamine (8) are known; 
hon-ever, this is the first report of 
their isolation from Phytolacca. I n  
particular, a rather high content of 
histamine in this preparation is note- 
worthy. 

The contents of the hypotensive 
principles in the roots of Phytolacca 
plants and relatives x-ere then esti- 
mated. The GABA content varied 
between 0.05-0.107,; no essential dif- 
ferences were noted among the three 
species of Phytolacca plants (table 1). 
On the other hand, histamine was not 
detected in the roots of P.  esculenta, 
P. japotiica and C.  caudatum, with 
only one exception; and the roots of 
P. america?ta contained a large quan- 
tity of histamine (0.13-0.16%) (table 
1 j .  Thus these Phytolacca plants can 
be classified into two groups in terms 
of histamine content. From the his- 
tamine content of the commercially 
available preparations, it niay be con- 
cluded that among preparations of the 
crude drug “shdriliu” in the Japanese 
markets there are not only genuine 
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T.IBLE 1. Histamine and GAB-4 contents of Phytolacca and Cjnnnc i~um roots. 
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1 Histamine G&4BA4 
Original plants Habitat , content (5)“ content (%)a 

Osaka, Osaka ~ 0 1 6 1 0  01 P aitlericuiia 
P aviericana Sendai, Mi? agi 0 13+0 01 0 05+0 01 
P. aiiiericlina Shiogania Miyagi 0 14=0 01 
P. esciilenie Furukawa, Niyagi - 
P. escii lenia 1 Oshima, 111: agi - 
P. escztleiiin Sakunami, Mlyagi - 
P esciileiita Sendai, 1115 agi - 

P .  laponace Ikeda, Osaka 0 0210  01 0 08=0 02 
P. laponzca Kyoto, Kyoto - 

C caiadatunt Sakunanii, Mi> agi - 

C caiidaiiim Shiroishi, 11iyagi - 

~ 

0 01510 01 

0 08-0 02 
0 09*0 02 

0 1 0 1 0  02 
0 01*0 01 

s ha r 1 ku (Osaka ) b  0 1 6 1 0  02 0 OG+O 02 

P laponice , M~noo,  Osaka - 

“sharihu ~ (Sendai/D 0 1 0 1 0  02 
shariku I (Sendailb 0 02*0 01 

‘ ‘s hbriku (Toh) o j b  0 0 3 1 0  01 
ikenia-slioriku‘ ’ (Tokyojb 1 0 0 6 1 0  02 

w = 3  data  expressed in m*s e m. -. not detected 
bconimercial preparations 

1 
- 

preparations from P. esczdenta or P.  
japoi i ica  but also preparations adulte- 
rated or counterfeited by P.  amer icar ia .  
Although P.  esculeizta and P.  j a p o n i c a  
grow wild in Japan. they are uncom- 
mon plants and are rarely cultivated 
for medicinal purposes. On the other 
hand. P. americana is rather coni- 
monly found in waste land. and. there- 
fore, is nom- utilized as an  adulterant 
or a counterfeit of P.  esciileiita and P.  
japoi i ica .  

One of the iiiajor differnces between 
P. escir!eiita and P. j a p o n i c a ,  and P.  
amer ica i ia  is obviou.1)- the histamine 
content. The recorded side effects of 
the crude drug “shdrikii” are colic. 
vomiting. and diarrhea (I). There- 
fore. it iq possible that a large amount 
of histamine causes the side effects if 
contaminated with P.  a m e r i c a n a .  

The crude drug Lb*hariku” is uwallj- 
employed for the diuretic effect, nhich 
is apparently mediated not only by 
potassium nitrate but alio bj- GABA 
the diuretic action of the latter being 
also knou-n (9). 

The crude drug “ikema-shbriku” 
has non- been revealed to contain a 

quantity of G,iBA comparable to  
“shbriku”. I t  is also worth noting 
that a marketed preparation labelled 
“ikenia-Slibril~u.” whose original plant 
should be C. c a u d a t u m !  was found by 
histological examinations to be R 

Pliytolacca plant. 

EXPERIJIESTAL? 

Wistar rats weighing 300-400 g n-ere used. 
-4 rat was anesthetized b>- sc injection of 
urethane (1.4 g kg).  A polyethj-lene can- 
nula v-as inserted into the left common 
carotid artery,  and the blood pressure was 
recorded ria a pressure transducer on a 
polygraph. -4 test sample %-as dissolved in 
physiological saline solution; samples in- 
soluble in saline solution were suspended in 
saline solution containing 2 5  gum arabic. 
The solution or  suspension (1 ml kg) was ad- 
ministered through a venous cannula with 
the aid of additional saline solution (0.1 nil). 

HIsT.imsE.-The commercially available 
crude drug Radix Phytolaccae (50 g ) ,  the 
dried roots of a Plijiolacca sp.  (Plij-tolacca- 
ceae), was extracted 5 times v-ith hot 5 0 5  
ethanol (500 ml) for 5 hr  (each extraction). 
The extract n a s  partitioned with water and 
72-butanol: and the water solubles (11.95 g) 
were passed through an Amberlite IR-120 
(H’ type, 50 nil) colunin. l i t e r  the column 

BLOOD PRESSTRE ~\rE.~srRE~IEST.-?\Iale 

ISOL-ATIOS O F  y- . \JfISOBTTIRIC ACID .IXD 

?Melting points were determined on a hot 
stage and uncorrected. 



6 i 4  JOURSAL OF KATURAL PRODUCTS [VOL. 42, NO. 6 

was washed with water (1000 ml), elution 
with 5cG ammonia (1000 ml) afforded the 
eluate (0.80 g) which was subjected to silica 
gel chromatography (150 g).  Elution with 
chloroform-methanol-17yo ammonia (9:9:2) 
gave yaminobutyric acid; ir Y mas (KBr) 
3050 and 1558 cm-1; pmr (D,O) 6 2.07 (2H, 
m), 2.52 (2H, t )  and 3.15 (2H, t ) ;  tlc (Rf 0.16; 
chloroform-ethanol-methanol-li% ammonia 
(2:2:1:1)). Identity with an authentic sam- 
ple n-as confirmed by tlc, ir and pmr com- 
parison. The substances eluted before y- 
aminobutyric acid in the silica gel chro- 
matography were collected and passed 
through Amberlite IR-45 (OH- type, 10 
ml). The eluate with water (200 ml) was 
rechromatographed on a silica gel column 
with the same solvent as above. When 
eluate was treated with diluted hydrochloric 
acid and concentrated, it  yielded a colorless 
crystalline precipitate wh"ich was recrystal- 
lized from aqueous ethanol to afford hista- 
mine dihydrochloride as colorless prisms, 
mp 223-225". ir Y max (KBr) 3100, 3020, 
1621 and l56i cm-I; pmr (DaO) 6 3.39 (4H, 
m) ,  7.52 (lH, s) and 8.76 ( lH ,  s ) .  Identity 
with an authentic sample mis confirmed by 
mixed melting points, ir and pmr compari- 
son. 

DETERMISATIOS OF - ~ A M I X O B U T Y R I C  ACID 

oRrG.-Each preparation (0.5 g) was ex- 
tracted 5 times with hot 50% ethanol (5 
ml each) for 1 hr (each extraction). The 
extract was adsorbed on Amberlite IR.&-400 
(OH- type, 4 ml). Elution n-ith water (25  
ml) gave the eluate A, and successive elu- 
tion r i t h  3y0 acetic acid (20 ml) gave the 
eluate B. The eluate A rras adsorbed on 
ilmberlite IRC-50 (H+ type, 5 ml).  Elu- 
tion n-ith water (25 ml) gave the eluate C, 
and further elution R-ith 1iL;'o ammonia (50 
ml) gave the eluate D.  

The eluate B, when concentrated under 
reduced pressure, afforded a residue which 
was dissolved in water (1.0 ml). Bn aliquot 
(10 pl) of the solution v-as subjected to tx-o 
dimentional tlc on silica gel with chloroform- 
ethanol-methanol-17~c ammonia (2:2:1:1) as 
the first developing solvent and n-butanol- 
acetic acid-water (4:1:2) as the second de- 

A S D  HIST.IVINE C O S T E S T S  IK T H E  C R U D E  

veloping solvent. -p8minobutyric acid 
(GABA4) was visualized on heating with 
ninhydrin, and the optical density of the 
coloration was measured with a dual-wave- 
length tlc scanner (400 nm for samples and 
650 nm for references). A simultaneously 
prepared calibration curve --as used to  
estimate the GABA content. 

Concentration of the eluate D under di- 
minished pressure yielded a residue which 
was then dissolved in water (1.0 ml) .  An 
aliquot (5  pl) of the solution was subjected 
t o  chromatography on a silica gel plate 
with chloroform-ethanol-methanol-17~o am- 
monia (2:2:1:1) as solvent. Histamine m-as 
visualized when heated with ninhydrin. 
The optical density of the coloration was de- 
termined by the same method as described 
above. 

The results are shown in table 1. 
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