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 Extracts of  5 Chinese and  3 Paraguayan  medicinal  plants were  exarnined  for their effects  en  the

duration of  the forced  swimming-induced  immobility  in mice  to evaluate  their antidepressant

activities. In the case  of  MeOH  extracts,  Ginseizg Radix was  the  most  active  followed by
Rosmarinus qfiicinalds LiNN. In the case  of  30%  EtOII extracts,  the act,ivities  were  in the decreasing
erder,  Ilsidium gztczjava LiNtw., Rosman'ntts qfiicinaiis LiNN., Vtilan'anae Radix and  Zimphi Fntcttts. Hot

30% EtOH  extracts  of  Ziophi F7wctus and  71zeobroma cacao  L. showed  potent activities.  The
activities  of  EtOAc  solubles  of  Rs'idium gttop'ava LiNN. and  H20  so]ubles  of  VZ lerianae Radix at  100
mgfkg  were  comparable  to that  of  imipramine at  20 mg/kg.

 Keywords  Chinese crude  drug;Paraguayan  crude  drug;forced  swimming  test;duration  of

immobility ; antidepressant  activity

 In our  screening  program  for the pharmacologically
active  substances  from  medicinal  plants, we  found that

many  crude  drugs and  natural  substances  possess an

antidepres.$ant  activity. Recently, we  isolated antide-
pressant compounds  by activity-directed  fractionation

of  MeOH  extracts  of Valeriana  fauriei and  Lobelia

injlata L.i") It has been reported  t.hat the  forced

swimming  test using  mice  or  rats  is selectively  sensitive

to clinically  effective  antidepressant  drugs`} and  non-

pharmacologica]  therapeutic  techniques  such  as

electroconvulsive  shock5'6)  and  rapld  eye  movement

(RE]vl) s]eep  deprivation.T'S) It is well  known  that  the

efficacy  of  clinically  effective  antidepressant  drugs such
as  imipramine and  rnianserine  in the test is closely

re]ated  to the cl{nical data."-ii) These facts, therefore,

suggested  that some  p}ant extracts  examined  in this
experiment  might  be potential clinicaLly  beneficiaL

antidepressant  crude  drugs. Furthermore,  the  detailecl

stuclies of active  constituents  in these plants are  of

great value  for finding a  new  type  of  antidepressant

crude  drugs. In this paper, we  report  the pharmacological
effects  of  liZilerianae Radix used  as  a sedative  and  an

antispasmodic  drug and  6 Chinese and  Paraguayan

medicinal  plants known  to have  a sedative  activity  on

the duration of immobility in mice  in the forced swim-
ming  test.i2}

Materials

MATERIALS  AND  METHODS

Chinese medicinal  plants ( T'221ehauae Radix)

Ginseng Radix and  Zimphi  Fnfctus) were  obtained  from

Matsuura  Yakugyo  Co., Ltd. and  Paraguayan  medicinal

plants (kidium guaiava LiNN., Rosma7fntts afiibinalis LiNN.

and  Astroempaton'um inthaell)tium K, et R.) were  obtained

irom  NKK  Corporation.
 Methods

 Preparation  of  extracts  Method  A-1kg  of  each

material  was  immersed  in MeOH  (5 l) at  room  ternper-

ature  for 24 h and  MeOH  was  evaporated  under  reduced

pressure  to give MeOH  extracts  (yield of  extracts;

Vtilerianae Radix:  124g, Ginseng  Radix: 90g, Zimphi

Flrztclus : 107 g) .

 Method B-1  kg of each  material  was  imrnersed in aq
EtOH  (3I7=EtOHIH20 v/v)  (5 l) at  room  tempera-

ture  for 24h and  the  solvent  was  evaporated  under

reduced  pressure to give 30%  EtOH  extracts  (yield of

extracts  ; 
'V?zlerianae

 ftadw: 58g, Zimphi  Fhatctus: 42 g,
Psidium guaiava:  60g, Rosmarinus  Qeilcinalis: 39g,
Ast,oempaton'ztm inulaefiolium ; 37 g) .
 Method  C-Plants  (2kg) were  extracted  with  aq

I]'tOH (317=EtOHlH20  v/v)  at 70℃ for 2h. The
extracts  were  separated  by a centrifugal  dehydrator at
60℃ followed by concentration  under  reduced  pressure
at 55℃ . The  concentrated  materials  were  centrifuged  to

give hot 30% EtOH  extracts  (yield of extracts;  Itlrge-
rianae  Radix: 1kg,  Zimpizi Ft?tctus: 1kg,  T7zeobroma

cacao  L. i 450 g, T)iticum aestivzam:  800 g) .

 Method D-Husks  of IIVieobroma caczio  L. (2 kg) were

smashed  into about2rnm  pieces and  roasted  at 160℃ for'
1 h in an  electric  oven.  To thls material,  aq  EtOH  (95 I
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:5=-EtOH  1 I'I20 v/v)  was  added  afld  heated to reflux

ternperature.  Aftcr 1 h, the  solvent  was  removed  under

reduced  prassure and  the residue  was  filtered to give a

cacao  extract  (45 g) ,
  Pharmacological  test Male  ddY  mice  (Seimi Co.,
Ltd.) weighting  24-27g were  used.  

'f'hey
 were  kept

under  the  standard  laboratory conditions  (roorn temper-
ature  23± 1℃ ,

 lighting cycle  of 12h  light and  12h  dark-
ness).  The samples  were  dispersed in physiological  saline

containing  

'l'ween
 80 (O.5% w/v)  at concentrations  of 1

mgllOO  pt1. The duration of  immobility  of  mouse  was

measured  by using  the  moclified  Porsolt method.i2)

Briefly, mice  wcrc  individually placed for 5min  in a

vertical  glass  cylinder  (20cm height; IOcm  diameter),

containing  yvater  (25-26℃ ) of  depth 8crn. Then, the

mice  were  removed  from  the cylinder  and  allowed  to

dry thcmselves  in a  drying room.  On  thc  foLlowing day,

1h after  intraperitoneal injection of the  samples,  they

were  again  put into the glass cylinder  with  water  and

the  total duration of  immobi]ity was  measured  during

the following  5min  period. The  mice  were  judged
immobile  if they  assumed  floating posture in the  water

in a  slightly  hunched  but upright  pc}sition with  their

heacls above  the water  surfacc.  The test ",as  performed
diuring daytirne. Six to 10 r-ice  weTe  usc,'d for each

assay.

  Statisties The results  were  assessed  by Student's t-

test.

          RESULTS  AND  DISCUSSION

T,vii.E L Ef'fects of  MeOH  Extracts of  Medicinal 1'lants

        and  Imiprarnine on  the  Duration of  Immobility in

        the Foreec] Swiinming Test in Mice

P]ant.s
Saniplendministered

  (mg!kg)

Relativeduration
 of

immobility
   {%o)")

CuiitrolNVitle?ianae
 ftadix

(;inseng Radix
Zi.zliphi E,uctus
Rgiditt?n guofava  I.iNts'.
IVagmali"us o.ffir/inagis I.INN.
Astroempaterium inttlael?Mittm
K. et  R.Imipramine

100IOOIO(}loeIOO

100

 20

100.0± 17.
1.19.4± 11

 42.4 ± 17

157.0±..g5
174.0d･,16
 77.6t, 3e

le4.7ik20

 51.0 di 9.

 /,).8

 8*341

45'

")
 Each  value  repi'esents  the  mean  

'/l
 S.E.

i')
 E'hysiulegical saline  containing  Tween  80 (O.
Significant]y different from the control  

'P<O.

[I',･vsLE II. Effects of

         Plants and

         mobilit},  in

13ot.,6 EtOH
Imipramine
the  Forced

5%05.w!v),

 Extruets of  pt(edicinal
 on  the  Duratiun of  Im-

$wimming  Tc$t in Mice

  Effects of  crude  extracts  of  medicinal  plants

  The  effects  of MeOII  extracts  of the crude  drugs
(prepared by the method  A)  on  immobility of  mice  in

the forced swirnming  test are  sumrnarized  in TABLE I. Of
the 6 extracts,  Gifese7ag Radix extract  (at 100 mg!kg)
the most  potE,hnt of  the test sarnp]es,  was  demonstrated
to be comparable  to that ef  iniipramirie (at 20 ]ngfkg),
whereas  Rnsman'nus  atffofnalis LiNN. extract  markedly

decreased the duration of  iirimobilitv, Other ext.racts

apparently  had no  effects  on  the duration of immobility.
The  effects  of  30%  EtOII extracts  (prepared by the

method  B) are  summarized  in TABT.E II. Extracts of

i,klen'anae Radix, Zic)v)hi Fntctzrs. kidium guaiava I.iNN.

and  RosmaJimrs  dicinalis J.LNpa. decreased tha  duration

of  immobility  in the test. Of  these 4 extracts,  the

30%  EtOH  extract  of  R"idium guql'ava LiNN. showed  a

fairly' potent actlvity. TA}y.E III lists the  effects  of  hot

30%  EtOH  extracts  (prepared by the methud  C) and  o[

the cacao  extract  (prepared by the method  D). Both
Zig3iphi Fmcttts and  Tlzcobroma cacao  L. extraets  had

slightly  decreased the duration of inimobility, whereas

neithe'r  Valerianae  Radix  nor  1'riticum aestivum  L.

produced  any  reniarkable  change  in it. As $hown  in
T,xBLEs I, tl and  Ifl, the MeOII  extract  of  C;inseng Radix

prepared  by the method  A  was  very  active.  The  30%

EtOII  extract  of  JJts;idium guq7'ava LiNN. prepared  by the

Plants
Sampleadrninistered

  {mglkg)

Relativeduratioll
 of

immobility

   {%)to'ControlE)'
 

'"'

VLilen'anae Radix
Zi.-,),ph.i l;'rw(/ttts

1ts'idium guew'ava L: ,xN.
Rosinarintts Qfi7cinalis L]NN.
Astroe?opaton'blin inulaerbliitm
K. et  R,Imipramine

10(}100100loe

lee

 2C)

1(}O
 gs
 93
 66

 86

127

 51

ot-g.9
± 3C)9/.･.1-/r),1.3J.112

±24

9 L± :i,5O

± 9.

[s

5

775*3

7*

 
"'
 Each  va]ue  rcpresents  the  mean  ±. S.E.

 
b)

 Physielogical snline  containing  Tween  80 <O.5% w!v),

 Significantly  defferent  from  the  control  
'P<O.05.

TABLE  III. Effects of  Hot  30%  EtOH  Extracts of  Medic/inal

         Plants and  Imjprarr]ine un  the  Duratien of  Im-

         mobility  in the  Ferced Swinnming  1'est in Mice

Plants

SampJeadmii'Listered

  (mgA{g),

Re]ativeduration
 of

immobility
   {%)/o

Controlb)Vldelen'anae
 Raalix

Ziz.vPhi Fbeucttts
7'heobi'oma cacao  L.
Triticum  aestivum  I..

Emipramine

:･IC}O30U300:]eo

 20

100128

 83
 83,129

 51

O±. 157･1-22O

 z+. 127
± .138
± 18Ol9.

.5.4.9.7.55*

'i' Each value  represents  thU' rfie'k'nt.  s,E,
bi
 Physiological saline  containing  Tween  80 (O.
Significantly defferent from the  contro]  

'P<O,5%05.w!v).

methocl  B  showed  potent  activity,  whereas  that of

Zimphi Fnzctzts prepared by the methods  B and  C  produced

moderate  decrease in the  duration  of  immobility. The
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zzBLE IV.Effects  of  Partitioned Fractions of  MeOH
the Forced  Swimming  Test in Mice

Extracts ancl  Imipramine on  the Duration of  Imrnobility in

Plants
Sarnple administered  

-

     (mg/kg)

Relative duration of  immebility

EtOAcPartitioned

 iractions
     BuOH

-(-%) 
aj
 -

 H,O

Controlb)
Valen'anae Radix
Cinseng Radix
ZiopJzi Fructus
kidiune guofava LiNN.
Rosman'ntfs qfiicinalis LiNN,
Astroempato}ium inulaqfotiuni K. et  R.

Irnipramine

1.oeloeloe100l.OO100

 20

10e.O± 12.3
 90.3± 17.0
129.6 ±.L3.2
141.0t.36.2

 51.3± 16.1*
106.0± 23.8
 89.6± 24.1

 51.0I 9.5*

leo.o± lg.4
109 4± 20 4
 72.0± 27,2

179  8=+･32.7
 74 6±.36.2
 13.2 ±･ 10.0*

")
 Each  value  represents  the rnean ±･ S.E.

b)Phy$iological
 saline  containing  Tween

Significantly defferent from the control

100.0± 10.7

 tt2.1 
･
±  15,7*

 46.1 ±･ 11.5*

TABLE V.

80 //O,5%
*p<o.es.w,/v>,

Effeets of  Partitioned Fractions of  30%  EtOH
in the  Forced Swimming  Test in Mice

Extracts and  Imipramine on  the Duration of  Immobility

Plants
Sample  admini$tered

     (mglkg)

Relative duration of  immobility C%)"}
        Partitioned fractions
EtOAc  BuOH  H,O

Controlb}
Vhlen'anae Radix
Ziz.vPhi Fructus
Ilsidium guofava  LiNN,
Rosman'nus q(ficinatis LfNN.

Astroempatorium inugaqfoliztm K. et  R.

Imipramine

loe].oo

 33100100

 20

100 O±.9.5
125  3±, 11.8
 82 6± 32.0

167  2± 41.7

130 6± 26.4

 51 O± 9.5*

leO O± 14.4
 68 2± 29.4

1(}3.5± 26.9
 79.61/ 22.6
194  2=+ 18 1

 92.8± 35.e

100.0±3.8
 95.5±.20.1

lel 7±, 18 7
2LS lt,.18 O
193 9±, 28 8

   
a)

 Each value  represents  the mean ±S,E,
   

b}
 I'hysiologica] saline  containing  Tween  8e {O.5%

   Significantly clefferent from the contro]  
'P<O.05,

TALiLE VI, Ef'fects of  Partitioned Fractions of  Cacao

         the Forced Swimming Test in Mice,

w!v),

Ext/racts andImipramine  on  the Duration  of  Im[nobility  in

I']ant
Sample  administerecl

     (rng/'kg)

Relative duration of  immobility (%)")
        Partitionecl fractions
EtOAc  BuOH  H,O

Contro]b)
lneobvama cacao  L.

Imipramine

3eO

 20

loo.o±6.o loo.e± ll.6
 63  9±.9.8* 103.8..ile.2

 51.0±9.5*

100.0±9.8
 83.8± 21.6

"j
 Each  value  represents  the mean ±･ S.E.

h}Physiological
 $aline containing  Tween  80 <0.

Significantly defferent from  the  control  
'P<O.5%05.wfv).

extracts  of  Rosmarinus  o.Oicinalis  LiNN. prepared  by
both the methods  A  and  B slightly  decreased the  dura-
tion  of  immobility.  The  extract  of  Astroempatorium

inulaoj?)iium K. et R. prepared by beth the  rnethods  A
and  B  had  no  effect in this test. These  resuits  suggest

that  the  pharmacological  activities  of  medicinal  plants
are  to be greatly affected  by the  extraction  procedure,
as  in the case  of  l,keterianae Radix, Ziophi  ,F7uctus,

fsidium gtng'ava LiNN. and  Rosman'nzts (1fr7c,inalis LiNN.

  Effects of  partitioned fractions of  MeOH  extracts,

30%  EtOH  extracts  and  cacao  extract

  The  results  of  partitioned fractions of  the MeOH

extracts,  3e%  EtOH  extracts  and  cacao  extract  are

shown  in TABLb]s IV, V  and  VI, which  show  that the

effective  principles, except  those of  TVzeobroma cacao  L.
and  1]lsidium gua.iava LiNN., are  niore  soluble  in MeOH
and  aqueous  solvent  and  that those of  Ginseng Radix
and  I,Zelen'anae Radix are  very  soluble  in water.
  Toxicity

  No  mouse  died when  samples  were  injected at three

times the doses used  in the present experiment.
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