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Eun Wha Lee (Seoul Pharmaceutical Co. Litd, Seoul 131) and Suk Tai Ko
(College of Pharmacy, Cho Sun University, Kwang Joo 500). A Study
on the Hypotensive Action of Alismatis Water Extract.

Abstract-Effects of Alismatis water extract (AE) on the blood
pressure were investigated in the rabbit and the dog. AE, when
administered into the vein of rabbit and dog, into the lateral
ventricle of rabbit, produced fall of blood pressure. The depressor
response of the rabbits to intravenous AE was abolished by trea-
tment with atropine, but not with Avil, propranolol, methyser-
gide. Pretreatment of rabbit with chlorisondamine weakened the
depressor effect of AE, Intravenous AE in this rabbit produced
secondary elevation of the blood pressure. AE potentiated the
pressor response of the rabbit to norepinephrine and tyramine,
but not to angiotensin, acetylcholine, and DMPP.

#8 (Alismatis rhizoma)y= Alisma Plantago LINNE var. paruiflorum Torr(Alismataceae)
o ZFAERES RS Y Aer D o mpo R ka5, iR, 8, B, —Ee 3P
I #EES, K, Ca, Na” 9 lecithine, choline, PISH-ME4ES o] el glv)b. o] BEE
B A= KIE 8 MERF FURSIR #fs]e] ghomi™® D= o] FUR{EHSY ARE
ez} NS FIAIG BB 4] B9 water extract = FIRIEMS vebile] o e Bim
el wMbel RGN A BARE TR Ml BRE-S Wat o ok =3 EEE AT
B extract & MAKT fEMe] & navh Zed 2 Akl Bete A wHAlk g
2R ol & HlslaAt K HRE Hifrelgd ot
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Sample extract 2| #H—EE & ilivholl 4] BEA Sl BLAR & #%, ZBAKE K Lol A 6
Ml zbA o= 3[E Hithsh 4 ARSI o2 extract & of4] AWK WA A REGE B
F28F ohf KU Rl A THEEREE] 25%9 B SHE water extract & dglvh. BB = 0.9%
saline of] ¥ 5]od Z@@Ta FIHL, JEsbeled fH)TsRl o

BYRBR—HRUM R BE 13~18kg o) AL 1.6~2.0kg ] ZURE MEME IRl LA
g o A= pentobarbxt al sodium 20 mg/kg iv, 35> urethane lg/kg sc & filsE 475L4]
oh. SREE B AEMTOL BESE # e B5SHA 547 £dle] /= endotracheal tube®
R P TR A MERE BHUIBSEY S TS difEshdd .

Jﬂll@:4 B Mol A= —BBBIERES, KR dodAt= —HEIERS K manometer
£ J@sled kymography i-off #Edsls] o= btrﬁmikﬁﬁl?ﬂ?z— heparin & i A3} o}

R O FIRAEARL Aol A= JilkEHiEd] AR ESE polyethylene -8 &@ste] &
i, FKiEel A= HERE Feglel. @ MBSSPITEAN: 225 e FEsta g
= YIBste] HHY & SihAZl o8, AFR B9 HRE /‘} I RIS E S fiser
L5cm, {7505 0.5cm > i #fizol] Fif8 Lo5mm & 38 45°¢] fAE2 # 5cm §idiA A B
v o8 WSS Bodol o8 A Lomm, o] $ 3cm ] polyethylene % 2 2 =l cannula
F FIlEE Al ZA2A MASH MTRiER] Seberd HEE B o ook A2 EES
ol gelerm #hfkel Ehkelgdel. #EWol HA L 0.9% salined] 53 tuberculin Ji] WigtsE
FiRstel EREs 0.2ml 5 A ox S Bikdly] Bl cannula @] EIFE Zghvi.

{4 figl 3842 sample extract 5 v £3}¢] atropine sulfate, Avil®, propranolol-HCI, methy-
sergide maleate, chlorisondamine, norepinephrine bitartrate, acetylcholine chloride, dimethyl
phenyl piperazinium (DMPP), tyramine-HCI, angiotensin amide %5 ¢ 2] norepinephrines}
tyramin -2 Eg{4: 0.9% salmeoﬂ, fh 384 0.9% salineol] ¥gslel {1 H15l4 2w norepineph-
rine bitartate & HBAfF& 1 base 3 HAEEIS o}

K B & &

2% water extract Qllmlﬁml Oz g

BRA EARB—HRIRES T3 & 3040 %d = KA MBRES o] mfRE  waikiE
Z HeFpRl el olw] Alismatis extract (AE) 3mg/kg ivebsl #isbgle] - —@ikel 7 & 3
v HEABESSE TR o o FRRESS 30019 Y 8.840.9mmHg (#E, 1~17 mmHg)
7F 519l e, tiA] 10mg/kg ¥ 30mg/kg = HEsbd I BTFELS £4 16.441. 46(HE, 3~
29 mmHg), 27.1+1.57(#E, 11~40 mmHg)mmHg 24 #HES el st mibn-e
Bzed <= 9ol (Table I, Fig. D

7 Sutelel] %fsled KifFdt mBEL- 20, 70, 200mg/kg ivell A 2 EBEFES 44 16.040.81,
44.0£2.2, 76.2:4-3.8 mmHg & viebfl ox] 2 tEHE RR Aok LTS sty o (Table
D. Fig. 1 figemel HERAE BAg Zolch
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Table I—Effects of Alismatis water extract on the blood pressure; of . rabbit and dog

Experimental Sl Dose Changes ‘of blood pressure
animal Administration route (mg/kg) (mmHg, fall from control level)
3 8. 8+0. 90° &DU
Rabbit Intravenous injection 10 16. 471, 46 (&)
30 27. 11,57 (30
Rabbit Intraventricular injection 0.5 9.0241.21 6
1.5 11,041, 37 ©)
20 16. 0£0. 81 6]
Dog Intravenous injection 70 44.0:£2. 20 (5)
200 76. 23, 80 (5)
a; mean values with SE are shown, b; numbers of experiment.
mmHg
1201 §
1004+ 2
80+
60+

nmHg

140 |-

120 +

100 &

60 |

20

Fig. 1—Alismatis water extract on blood pressure of rabbit and dog. Upper-left; Alismatis water
extract was injected into the ear vein of rabbit. Upper-right; Alismatis water extract was injected
into the lateral ventricle of rabbit. Lower; Alismatis water extract was injected into a proleg’s vein
of dog. At the white dots indicated doses(mg/kg). At X tracing was stopped for about 15min. Each
injection was made at the intervals of 15 to 20min. Time; 1 min.,

Pk EARSK—FOES WIEEAN HARRA 94 0.15mg/ke & HBHEQ S o]
E2BE BAEhn MBS vebd A kvl 0.5mg/kg S BRI 601 RERE LY
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MEEETS o o7 o) 1 EL ekl 9.0+1.21mmHg ¢l BTES uglom a5
1.5mg/kg & B8 Gl A £ L B FHREAE 6~15mmHg 24 FHfiE 11.0%1. 37 mmHg 2
R el koot 2ol A M TEGel glsleH(Table D). oS- R el KES

o] MEEd T MRS AL

2E water extract o MER TR OIXs &8 BEHC BB —ERS water extract =
—@He] 7l b 3mg/kg ivell A e MEEe] KET e eh. whebA el MRS ZeRiEtsl B
s Fikow A UESMIE FEIME % sample extract o W KHES A8 BT EA i
o] eSS g @EEskel e

Atropine FRIE; BIZAZRLMIKIEETAICL atropine 3mg/kg iviEmel @] HHR 92 mamek
L ke U)Eshal b o] 2170 atropine JEEL 9 154l AEC] Ha mEEZEE B
skeleh. Atropine BI# AE Smg/kg ivell 48] AH3fi 9.7740.83 mmHg o] ¥ebed  LEH
228 offirh 2flE b7 W Fobed ok 7’«7;71} = o o35le] BRSSP 3.412.64 mmHg &
At o AR Aslke] el M glvh. 10me/kg wvel A& 9k 367 7
st s 30 mg/kaoll A4S B TES] R 11425, 2mmHg = % 4] ﬁﬂﬁ“ﬁ/‘ﬂ A Fhg ot o
L 719 Avk atropine JEELHIITRE Foi el FEEHAG 0 T MR TR A LG v
elfich. wheld AE &) BRES-S- atropine o] ##-& ¥k muscarinic effect o] & &-& o 4 A
c}. (Table ID

Chlorisondamine EIE; WK FIEAD] MiESAE A e T Jehe BRE Wb b
Haol ik RS mwsta goh welA chlorisondamine © & EAlsle] FHSEI-E HES #
AE 9| $FIER BHE R vl S naith

Chlorisondamine (1mg/1w lv) ] MM 90~120 mmHg o] 4] 65~40mmHg 2 FREsH
ol SFERIE TG 7R [ PR et ad ot olw ¢ chlorisondamine 9 WS RSy BE
Fko 2 DMPP(G0ug/kg iv)E chlorxsondamine B gist %9 FES Hirdted chlorison-
damine 8] #h7je] EElst 8%lo Heled BHE iTebdch ohal wEkd chlorisondamine #5 20
~3057 10 AEe] #9 fEA-S #ateladch. ol® AE 10mg/kgell A& B v MR Ji%el
dolov 30mg/kzell Ay Ead A BRES(EMo]l sk vh(TablelD. heprb R A2
chlorisondamine fEBi#% AE o] &3 i LA Bisol b, Chlorisondamine jEILHiel & vHebbA|
ororr] FESKMES] MBETFHRo] Tolo) vehd etk 7 REMAL 8 3mg/kgallAd 76,
10 mg/kg o] & 661 30 mg/kgoll = 5@l 4 & 5= glgich o] HEEFHfi 3, 10, 30 mg/kg el
A %% 6.4+0.75, 8.4+2.04, 12.4+4.15mmHg 24 #E3slA RMEsgl et (Table 11

Avil EE; Antihistamine Fl524 Avil(0.5~1.0mg/kg iv)-& M 66 I HEHARE
R Hodbe] RS v A x Estdd el (Table 1D

Propranolol jRH; 72l B-ei#ll propranolol(2mg/ky iv)oll #iat % 9flel 2le] A
MREEEE G0 oFzk S hnalis sk FEangli ¥k ol glel. (Table ID

Methysergide fEI8; 6418 o4 F#HdE 8e vebdxl gakeh. Methysergide =
antiserotonin Tl #){15}g] o #HLT S 2mg/kg iv ek (Table I

=@ water extract 7} fib 2| ER0 DIXls BB —AK AEVL v & %4@"] LB Lol o
u] e v 3 =rLE HElsly] $15ke] AE & Harvard infusion pump % FiH38led 3 mg/kg/min
2 OSEEIE] 304 %ok A #%, MmIRe] —&skAl 5 gl-&w, tyramine, norepinephrine, angio-

-O—
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Table II—Effects of various blocking agents on the response to Alismatis water extract in rabbit

Drugs treated Dose of AE Changes of blood pressure (inmHg from control level)

(numbers tried) (mg/kg) Before (mean+-SE) After (mean=®SE)
3 9.720. 88 3. 4422, 04**
Atropine (9) 10 17.7-£1.62 3. 845, 60*
30 20,443, 44 11. 44-5, 18%*
3 7.1+1.02 4,141.55  (+6. 40, 75)%*
Chlorisondamine (6~8) 10 14. 142, 46 11.841.61 (48,42, 04)**
30 30. 442,06 16. 442, 06* (412, 432, 98)**
3 11.0%2.02 9.3%1.28
Avil (6 10 18.7:42.22 19,523, 50
30 27.2+3.32 28.242.91
3 8.84:0. 95 9.3%1.47
Propranolol (9) 10 18. 142, 36 20, 32, 12
30 28. 342,46 30.9423. 04
3 6.57+1.2 7.0+£0.78
Methysergide 10 11,522, 18 13.341.33
30 25.2:+£2.78 26,243.51

Atropine (3 mg/kg), chlorisondamine (1 mg/kg), Avil (0, 5~1.0 mg/kg), propranolol (2 mg/kg,
methysergide -2 mg/kg) ;were treated in these experiments. P-values were obtained by comparing
with differences between before and after drug treated. Plus sign in brackets means secondary rise
after fall of blood pressure. *P<(0. 05, **P<0. 01.

Table III—Effects of infusion of Alismae water extract (3mg/kg/min) on the responses of blood
pressure to various agents in rabbit

Change of blood pressure

Dose No. of

Drug ; Before infusion After infusion

Cug/kg) experiments of AE of AE P-value
Tyramine 500. 0 7 15, 3+1. 66 21.42%1.56 <0.05
Norepinephrine 1.0 7 22.7+£3.62 23.642.89 ns
Angiotensin 0.3 7 42.6+4. 16 43. 343,49 ns
Acetylcholine 1.0 7 —44, 4-+4. 26 —46., 613,96 ns

—31.743. 40 —32.7+4.96

DMPP 500 7 (5. 142, 42) (11 3%-3. 03) ns

Changes of blood pressure (mean®SE in mmHg) from preinjection level. Minus sign means fall
of blood pressure and numbers in brackets secondary rise after fall of blood pressure. P-values
were obtained by comparing wtih before values, Infusion of Alismatis water extract for 30 min.

ns; nonsignificant difference.

tensin, DMPP, acetylcholine -& #itsle]l = KHE-S infusion §ifii e} HLH 3L 2 norepi-
nephrine & infusion #¢] B#%al ol]v) BlgE AE 200 mg/kg ivihe] BE-e » gl
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Table IIIsf]| 4] 3.2 u}ebzbs] tyramine ] 7 $- 500 pg/kgoll 4 L 5HEEe] 15.3%1.66 mmHg
= o] infusion #dl] = 21.4+1.56 mmHg & BEHE-F ZH&AA BIslglek. 22t nore-
pinephrine ¢} L} angiotensin, acetylcholineof] = Zf% H#E w|A)x Xshgl.or DMPP ¢ 1
ETRESY BEe good RHEESS 5.1+2.42mmHgelA 11.3+3.03mmHg 2 e
S wol o) %I sl BEHEY= AL ohdgdeh

Table IVel] 4] 3= ulel o] AE 200 mg/kg ivik norepinephrinegl 1BBY AE EHERiH
o] Hsted HEERESL 0.3, 1.0, 3.0 ug/kg ivell A o] FolE ks 92§ BES

Table IV-—Effects of Alismae water extract (200mg/kg) on the responses of blood pressure
to norepinephrine in rabbit

Dose Cug/kg) 0.3 1.0 3.0
Before changes of B.P. 5.9+1.63 17.6+2.75 30.742.93
After Changes of B.P. 12.01.53 24.0=+2. 52 40. 132.09
P-value <0, 02 <0.05 <0.05

Mean values and their SE were obtained from 7 rabbits. P-values were obtained by comparing
with differences between before and after administration of Alismatis water extract (200 mg/kg).

% £

AE = %7 EIIEERN, SRk A iiEAe HEike] chdol MMl M Fakgla Figell A
o] SFARA HLERRF RS T atropine o] &8k} sl #M%I=l=] chlorisondamine o] ¢]3 shod
A mEE gy ohel ERMEE velich. 22y Avil, propranolol 3 methysergide %
d) 93l A s wba orghrh. E§ AE & KBl A norepinephrine 3} tyramine o) HEE
B2 Bk A ok DMPP, angiotensin ¥ acetylcholine ¢} ol = B &3 v A S A=

UL HEREE R wetk AE 9 mfE] ¥ fE-2 fhiiEE 383 muscarinic effect o] w2
BT PRI sbol Mgk 2Ee] MFE EAEAIS AT AR FESSE

MEEE T bl REE fEIel 9 R MIEEAH SRl S H el Rl T
R EeTE s A fUE Fiee] Jehdebe 53k chlorisondamine o & RREE{EJ]
o] WEEH o= BEmS 5 4 glor atropined] 9skel AE 9] FERRE(EHio] EdA MEs A F
% muscarinic effect of] 2] 3} RIEs]-& Saket.

ool ool A Mm-S BT A7]E KRS muscarinic effect of v1& B-¢] histamine!®o] 1} serot-
oninlD2] EHE, ZIEGEH2] Breceptor ¢ B, DMPPI27191} MeN-A-343' sl zhol
fEEUES v B F bl ZRGMRS] tone f] ETF o)gl MIES @AmoR T 4 glvh L
J oA RS k5B muscarinic effect 48] {EH-S FEE A golx d 2 Aok dvkshd
histamine £ {E-< 37 v dextran, PVP %% histamine & 2| 2| 7 '® fIEIRIEE VA =&
{2l antihistamine fie] Avilell o|3ke] = fEfo] MHAA Y BDE Aoleh. 28U K
FER A = 1B A2 Esbg] o FMelAl = serotonin & MEEEfEMHel ol ¢wA glewlP
methysergide!?8] B#o] ¢1-5-& o] & m#sl7]& o] e 9= propranolol | Fie] wlAx] X
o ZEREHER B-stimulation & o] vl EEF sympathetic tone { Feoll wh& IMERETES BEE
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A2 WREEE ¢ 8kl sympathetic tone & {E FA1% HREE A, BI chlorisondamine B4
o ImEEe] EHAsIY vHE Bhol vt AE 7} sympathetic tone 2} { Fel]l w2 mBEREFels chlori-
sondamine % iMBEe] o]v] &=l REE A= AE o BREEFALS W55E Ao A7 L7
fEM-S vl & Aoz FIExlel. =3t chlorisondamine g4 AE o] WEE(EHS 351k
<+ sympathetic tone 9 {K el {&k3tv}7] mrhi chlorisondsmine & FIZZREIHEE RS g2l
EEEA] drbz RS Bl bl A BRERE K £ 9 A 2 a2¥g
@ chlorisondamine # 9] AWIEH-E o1 9A ET A 7F? Chlorisondamine ] HEE KIE
& oA 4 olE WHEM S ZREEHEI atropine-sensitive sitedl ¥3F Mz mAFHol &
sk B KEErENSS 5 9 Aok

RO HER S 2ff o = JaprhsT® g DMPP & iAo w gl 49 3R i
¥77 hexamethonium | v} chlorisondamine %ol f&sb= L %R 7F IS = nicotinic receptor
¢} MeN-A-343 (4-m-chlorophenly carbamoyl oxy-2-butynyl trimethyl ammonium chloride)=}
pilocarpine!® % neostigminel® 2D %3] 7Fo] atropineol| 4R5Fe] BEHIH¥ S muscarinic receptor
e = ¢ vy, 23 o] ¢le]4 = hexamethonium o]} chlorisondamine #ol] A8 RERHEK
f1¢] atropine-sensitive siteol] f{EMEIE 34y 4B RIS L F Rl 4 & chlorisondamine
o pREisle] okl FEEMEIL HBlste] oA glvh®

EI] nicotinic receptor 2] tone o] 33{k= W muscarinic receptor 2] JREMo] #®hnskE A gt
w}e} AE«] chlorisondamine # 2] FEERJES] 2R ET (atropine-sensitive site)®] B
#ar fefle® B 4% girl. 28l AE 7} tyramine o] v} norepinephrine ¢ HEFES 1k
A7 s Bhsd 7 A A A Aerobd SRINGE REFAS TEY ks dch

Norepinephrine ¢] Y} tyramine ¢| FFERES] 84k, B0 norepinephrine o]1} tyramine ¢
supersensitivity = 2Fle] ¢ o v} §lubi= denervation, cocaine, desmethylimipraminecl] %3 7
3} 72 postsynaptic §F R 3 £ slbE decentralization, ZFREMIEETHEEHE], reserpine o]
o] b presynaptic o] 2} dtgl om o) FHFEL 4ol WL specificity, T e ), supe-
rsensitivity ] S 2R vl bl oh 27 bz o] Eng s monoamine oxidase
o MEHE T 4 Uk ol WIRETEG KRl —EREETE Db AR KIBHE R
o) Hifho] #@= ol RMIEMAMNRST prolonged inactivity o] HREEA] wix]A] o} ddejyie Aol
g} &gl v} %20 wje}4]  norepinephrine 3 tyramine & supersensitivity &) A2 AE s}
chlorisondamine ££fF H-& 7Fx|aL glojok mfed ¥ ohviel HEHE REHE Hsh =4
AE ##E# (200 mg/kg)3-e] norepinephrine ¢ supersensitivity 7} vElvb= 253} MeN-A.343
BERS 12 9= & HHERE S #Psk) 7t AEEstel. =31 cocaine? 2, desmethylimipra-
mine3%3 reserpine®®2] @ NE-uptake 4|1} catron (beta-phenylisopropvlhydrazine)ii # mon-
oamine oxidase &Y KIF A o v WA F5 9l o o] 5 #HYEL K HWiEN A AEA
¥ chlorisondamine #2] FBE(EM>] ¢leh= #E7F gloh. 28 obwd AE o] ] #ste =
S s BEERSM M iG99l fEMel vt norepinephrine o] v} tyramine &) HEE(E
= oL e i) K3 LEMEIC ek B Fx vk 2y TERREAA AESL T
R&fE i nk-S el = 2 & muscarinic effect 7} A5 588L7] ol ol FEEMY] =] vheb
x| ¢rrhr} chlorisondamine off &3} TR ol 4 €] muscarinic effect 7} 35{b% o 24 FHEEH
o] Jel}E Aoz HEE=E v]$o] atropine Bt AE 3mg/kg iv 9l 7Hll A RERRE
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o]

vebubs B o] BAE of AR siyAlsh: Aow EE=TH

= B

1. ®FEe Aol 4] BE water extract (AE)S] ifEe] v|x & B8-S Bl
2. AE = FEH AN BAEN e 3 HRY [ESEA] S o mBEETE RS vebd sk
3. FENAY HEAN AE 9 MBE FR&-S atropine g2 s} Avil, propronolol ¥

methysergide o] Fiigme] BE#L ubx] gt

o

ac

© PN e W

[ e o T e T
S o E ® R =S

17.
18.
19.
20.
21,
22.
23,
24,
25.

4. Chlorisondamine 8] FiEM= AE 9] WEHEfEMol Ham=lgd o AE Y BIRER: XKW
MmEE EAE Jebylcl

5. ®%ol4 AE < norepinephrine 3} tyramine ¢| REEfFH-& kA3l 2} angiotensin,
etylcholine 3 DMPP ¢} {EHdl & B#EE vIAA Xk

X R
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