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A Study on the Hypotensive Action of Methanol Extract of
Plantaginis Seeds in the Rabbit

Abstract— Plantaginis seed has been applied in Chinese medicine
as well as in folk remedy. It was advocated that Plantaginis
Semen exerts good therapeutic effects as anti-inflammatory, antitussive,
obstipant and diuretic agent in some cases of alimentary, respiratory
and renal disorders. This study was carried out in order to
re-evaluate the pharmacological action, especially the hypotensive
action of Plantaginis Semen and to elucidate the mechanism of its
action, making use of Plantaginis Semen methanol extract (PME),
because its basic pharmacological action, 1i.e., hypotensive action is
not clear.

1) PME, when administered into intravenous route, elicited the
hypotensive response dependent on the dose of PME given to the
rabbit anesthetized with urethane. 2) This hypotensive response of
PME was inhibited by atropine and potentiated by physostigmine,
but not influenced by vagotomization. 3) Depressor effect of PME
was blocked by chlorisondamine, phentolamine, and bethanidine,
while not altered by cyproheptadine, diphenhydramine and propran-
olol. 4) The secondary pressor response after blocking the depressor
effect of PME by chlorisondamine was produced, but this pressor
response was deminished by atropine, 5) PME augmented the pressor
effect of norepinephrine and angiotensin, on the other hand, reduced
blood pressure elevated by carotid occlusion reflex. 6) These observa-
tions suggest that PME may induce the hypotensive response via dual
mechanisms of parasympathomimetic and sympatholytic action, that
the positions of this action are cholinergic peripheral site and sympa-
thetic ganglia respectively, and that PME may possess the pressor acti-
vity caused by stimulation of “atropine-sensitive site” which seems to
existsin the svmpathetic ganglia.

BT (Plantaginis Semen) = -8 vte} A3 2429 FEFe; MEe] H4stys ohd g BAko
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& Plantaginaceae(A A o) #1)o| <3} Plantago major L. var. asiatica Decaisne 73 ol o] Ff
F2 ubabul™d 9] gdo wi= cheko] HigE, EEA, pentosan "R galactan, succinic acid,
plantanolic acid, adenine, choline, K-E&~9%0] <24 glvk, o] EfiF& Wi el Al
B FUE. g%, EEeA e Aasle] shonl o) ZEEfEM WAL olv HEVE
o] REE o] &3 A& A o]e] methanol extract7} FEULH(EI, IRAEEH, MBEETE
A, SSElErE A, CRETS @R, PORIRMEMC 2SS HES ok e zEY o9
Hedgo] WSl L A9 el wlrh gloh, wEbA EEES Ao durkA fEE 59 mEE
TrEHl et RS shofsle] 29 HAKE o *E FHIA o] S HTalgich

R =B

= Extract°| HH—E 3T methanol extract: ifivhel A 918 #HET 2.0kge 80%
methanol@ K& Lol A 8A 7 kA oz 23] =&8le] o oHatE Ak bol A F53te] oF 2.3
%ol 2 Fel= methanol extractE A th. o] extracti HEEol ALg&Aol = 0. 9/) salineof] -3
sto] of A& FIH, AAERS & AAT A&

BH B—1.2~1.5kg] Wi KRE MiETE GOl A P“ ov] ul3 £ urethaneo & 3}
g/kgd] ¥ &= Bﬂ‘b_ Eolste] APatglch. A" FRE EERY FrE 24 o 1l
o] &g A fEe =%, st %% cannula® "J‘%J, st TEE &olehd 3t

22 e _(ISHBIKES 42 manometer® E3te]  kymographyAbel fiinste] 2 W 3tE
9 o7, carotid occlusion reflexs] 98k MBE E5 -2 <& manometerZ 72 g SIS
= TENPKS artery clip 15%27b4 clampingdbe] o] 9] ik 142 33 S stgich, ol
BEE 98t A FAZA AGE A nEs 2AAA FoH bLﬂlL({zweln.;%'J;_
heparin-saline (400 1. U. )& A--g-3}9 of,

OFE Fol = 0.9% salineo] G-aldte] HgEkRel HEASH om, Add gy izl
sample extract® ¥] %38t atropine sulfate (Merk), physostigmine sulfate (Sigma), chlorison-
damine chloride (Ecolid® Sigma), phentolamine mesylate(Regitine® CIBA), bethanidine sulfate
(Wellcome Co., =-—#%%E), methysergide maleate (Sandoz), cyproheptadine HCI(ZGgimye
T), propranolol-HCl(Inderal® ICI), diphenhydramine-HCl (J.P.), norepinephrine bitartrate
(Sigma), angiotensin amide (CIBA), S 24 norepinephrine> gl 0.99% Al Aad gl
vhE FEL 0.9% AlelAldEdo] 8a)sle] A-8-3l9l 7, norepinephrine bitartrate®] Hof ko
Z g7 = ekl

wm R

(s3

E{F Methanol Extracte| mf& wzron ARl @8—4d 274¢ 458F oF 30~408F
o= REY I A7 ol Ax #Edt Adz S5, o)w HEEijF methanol extract
(PME)¢] o 27k A&, < 3.0, 10. o 30.0 mg/kg B18% 0.9% salineo] 23)AlA LiFEkK
Aol Fof el RS b ol glel FRRetgch, =8 2 mEER TEE Fo k] W)
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Table 1—Effect of plantaginis seeds methanol extract
on the blood pressure of rabbit.

. Changes of blood pressure
ity Dose of Ex. T

i (mmHg, b. p. fall from preinjec-
T (mg/kg) ton level)
120
o 3.0 24.976.05

Be 10.0 34.63+6.12

e 30.0 40. 50+6. 20

This extract was injected intravenously. Changes
mean average-+S. E. in mmHg. This experiment was

. . ) conducted in 30 cases of rabbits.
Fig. 1—Blood pressure tracing of a rabbit to planta-

ginis seeds methanol extract(3, 10 and 30mg/

kg) injected at the white dots). At X trac- 9e9 syt Fig 1< o] [k
ing was stopped for 15 min. Each dose was rEEO. PlaEl A A o w3 ool pl
injected with intervals of about 20~25min. L i’“ < AT ART Az & el
Time : 1 min. %, KM 90~120 mm Hgel A1 PME 3. 0mg/

kg LV. @ 7 $ellAli= 24, 97+6.05mmHg
o MERTAAS Vel 10.0 2 30.0mg/kgo 7 JFE HWRERFIAdE 2 TRES 57
= o] z+7+ 34.63, 40.50 mm Hgo] [FEEBIZ S vrebi Al dose—dependent curver} A &S I

3t eh(Table 1). o)=le} MMEEE FBLG-S- —fifhol ol Al 3 JRARRER 31 5-59ich, wheba] PME
o] Folli= 15~204 74 o A gahsivh,

H#1F methanol extracte| MEKR TR st S EEFIe DE—HE T2 methanol
extract= —ff4o] 7] St Smg/kg L V.ol A HB mEERETEHS veEbulch weba] o] BREER
fEo) olul gk [ Mol o)dle] dojvterbE sy S1E W o2 A F piHEHAIE NiE
e & PMEQ] FREERIES 7% ffrdEmmel e whe-= vl shaebsdch,

#EMETIE U atropine?| WEF— A JEMHESH 11020 BhERQ] MEMEKL, 5, HEAIEERK
s} sl Mlmrii-g el Boldl A Akek 7ol PMES! B NI ol ok
Ak o gke] 9182 AT 5 olgdeh &, PME 3.0, 10.0, 30.0mg/kgol Al #REEF 22
27.00, 33.75, 43.25 mm Hg?f ~ E&&zoﬂ*ﬁ 26.13, 33.00, 41.50 mm Hg® TFREsle] o] 72
of slel vk Hiitaauel AiiEikel Sk, Zeivh Bl RIERS] 2% RSel A acetylcholinesd #]
iRy Hilel @) ahed acetylcholine®] #--8-& Xst3li= atropined 3mg/kg FFEKILATS R X
PESE Ackk 15019 Ad A PMES] mMEERE TITAI-> o= ool 2ol Ayt A=A},
PME 3.0, 10.0, 30.0mg/kgel A =FZ} 17.53, 23.07, 29.80 mm Hg®} FiEe ¥gitl & glol
atropine F-ofl 1= =z 37} 7} 2.47, 10.00, 16.40 mm Hg® Zhasled il ez P<0. 0019 H
Bl A#E vheblleh(Fig. 2, left),

Physostigmine2| 2 &F—cholinesterase®] inhibitor24 TR B4 24 228+
physostigmine® #1-2] ZAl & A Estglicl, o] physostigmine 7A7E Foll A& PME®] MmBELET(EH
& PME £, 5, 3.0, 10.0mg/kgoli#i3= o7k #fbsl % stol et fojd 2 flaich, 2w
PME®| 3.0mg/kgel A& Bl & ¥ ol sleh. shA2slal, PME 30.0 mg/kgel 4] thzx] 35.
40 mm Hg®l 8+ %ol A 46. 70 mm Hg(P<{0. 001) & W 3}sle] o] FEBERIfEC] 2l A 207 B 1L
H ik (Fig. 2, right).,
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Fig. 2—Effect of atropine (left) with vagotominization and physostigmine on the blood pressure of the rabbit
to plantaginis seeds methanol extract. Ordinate: pressure fall responses above preinjection level.
Abscissa: dose of extract. Atropine (3mg/kg) and physostigmine (0. 3mg/kg) were injected immedi-
ately after control responses intravenously. Numbers in upper brackets indicate number of experimen-
tal animal treated. The vertical bardenotes S.E. of mean values. P-values were obtained by
comparing with the control values. **<0.1, *¥*<0.001

Phentolamine2| & #—Zriiiee] a-+&Ao] A Mk o2 #83te] norepinephrine (NE)
o} 288 AslE 9EQ] phentolamines}te] FAAlolth, o] phentolamine 2mg/kg® X =3 %K
RelA PMES] mEERETIEM-E €8] 4A=%ct, 5, PME 3.0, 10.0,30.0mg/kg% #2851
7ol HBIE 22.22, 30.00, 35.78 mm Hgol 4] phentolamine %o Fofl & &4 12.00, 17.78,
23.78 mm Hg® BAHHE Bl o= Ayt FAF P>0.0D)o2 FRE HHEHE
Ve o} (Fig, 3, left). ’

Bethanidineo| P& —7r RS AR A A RIS toned A& FER U8R
bethanidine®®3}¢] %A & AEs9ich. o] bethanidine 3.0mg/kgs ol 5}9] 2w PMEY ImEE
MRES PME 4B, 5, 3.0mg/kgel A Bete 98¢ w4 @gkort PME 10.0mg/kgst
30. Omg/kgoll A= #MHIEYL 8 &g wokeh, chA 23w, PME 10.0mg/kgoll A $HRfE 30. 14
mm Hg®] TREENA 19.00 mm Hgz Zraslgl o= 30.0mg/kgel A= ¥R{E 35. 29 mm Hgedl
A 24.71mmHg2 BABKL viebde] A (P<0.0D oz fo14 MHIRES Ass et
W} (Fig. 8, right).

Chlorisondamine2} & & — H TR ET #EHM® 24 chlorisondamine 1. 0mg/kgS WERAE A
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Phentolamine (9) Bethanidine (7)
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Fig. 3—Effect of phentolamine (left) and bethanidine (right) on the blood pressure of the rabbit to planta-
ginis seeds methanol extract. Phentolamine (2mg/kg) and bethanidine (3mg/kg) were given intra-
venously. The resposes after phentolamine and bethanidine were obtained about cpe hour after phen.

tolamine and bethanidine. The methods of experiment and other legends are the same as in Fig. 2.
0,01, *FF*<0.001

A spAfrEslel &, 7Fe] EifnBE 90~120 mm Hgol 4] 50~70 mm Hgz 3] 37}z o]
s ‘] oL /‘Ltﬂ 7b AlFE ik, ol ebgke] ¥gto] dlAdEl Aol A PMEE ffiisled 1k
< Adgetglet, ojwl Foi g PME 3.0, 10.0, 30.0mg/kgel A 77y = FREEZE 1.22, 14.00,
17. 78 mm Hg iz 4 chlorisondaminc FRHLATS] $HRBAHEQ) 26.67, 34.22, 42,44 mm Hgoll v} 3}dd
ol ZFo At thzte] HENWEPC0. 00D 0.2 Fo)Ael AT MABRE ik (Fig. 4,
lower fig), t}o}r} 508k 2}4 2 chlorisondamine M # PMES] 213+ mBEME FRKEe] A

HR LW} opie} ol A o2 mEE RAKES vheblich, o=l ¢ PM Ef] HERES PMEY
B Ee] Hlesle] = LHEREZE FUEste], PME 3.0, 10.0, 30.0mg/kgel 4 77k 8.25(P<0.
001), 19.50(P<C0.02) 29.50(P<{0.02) mmHg# €9 )+ REKES el dose-dependent
curve?t A 3 819 vk (Fig. 4, upper fig). =@} o] &} 32 ol 2l MmEE - H K-S atropine$-
SBhRFELE 9 & AlolE PME 3.0, 10.0, 30..mg/kgel A 42F 2.50(P<0.05) 3.50(P<0.01),
7.00(P<C0.01) &4 = ¥Rl dlste] -folgh MHKES e & #3289 3 (Fig. 4, upper
fig.).

Cyprheptoadine| Y&—REA MEES TREA D 483 gl serotonin!®=te] A&
7 & 3}7] 93] antiserotonin Bl A f= o} 9l cyproheptadine!® 2mg/kgS Rk Z HEL
g 5ol A PMES] REREN = EohE &S vAA XS & F Al (Fig. 5, left),

Propranolol2| P& R&iige] -FABE A B o2 propranclol 2mg/kg v #
#E 9 Be] FEol A PMES mERETIERN = HBM vsle Hs Q3L vAA E3&
ek 919l o} (Fig. 5, middle),
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Fig. 4—FEffect of chlorisondamine (lower) and atro
pine{upper) on the blood pressure of rabbit
to plantaginis seed methanol extract.
Chlorisondamine (1mg/kg) and atropine (3mg
/kg) were used in this experiment. In the
upper fig., open—column means secondary
pressor responses after chlorisondamine.
These results are obtained from 9 rabbits.
The methods of experiment and other
legendsare the same as in Fig. 2. *<0.05,
0. 02, **<0.001

91mm (P>0.01) 9] MEEEF S e A o= i

middle),

Carotid occlusion®| F K& st I S—prpest
& HENEKEE S 15F0R artery clip® clamping 3}
ole] PME 200mg/kg/5mintk o}A 158:R] EHxS
of ulate] AAH-E BEAA o, HitMoZ P>0.029 §949

right),

Diphenhydramine2| & &f—antihistamine %
24 diphenhydramine 2.0mg/kg ivz #Hg
5 filol A PME®] MREERfES] ¢l WshE
FAE F AR (Fig. 5, right),

HiTF 2| methanol extract7} FEi4 ¥
o| X80 olXl= F8—PMES] MmEERET{ER
o] atropine¥-uto}u] 2} phentolamines} betha-
nidinee] 9jdle] FoJ3 MHIRKES bl o
z g o] PMEX cholinergic effectffoll ZzR&imt
#2o] tone] fAle] ot mEERETIEAIE A4
= vk whebA] S eI E 4 o
7= A 7kA 4ol NE91 ABRKIES 73k
ARt A e AP AP o] PMEZL tHE
MEE L5 84 Fstol] it J & FE7F
E B, Arsoe

Norepinephrine?| FHERFEN cHst & &~
urethane > . JMEE L% % ol 4] NE. 1. 0ug
[kgot 3.0ug/kgs MRBKAE HrEshd,
18.73, 34.18 mm Hg¥] M H-& e},
olu] PME 200mg/kg& <F 537ke] ZA A
bk E AAMe AT kit $RAEe)
e JIHS] NE& Fol ot & vl 44 24.469

Azt

42.55 mm Hgd MmEE LE S Jelyo] A
g {ERR(LE 48 BlEse ov] o9 pro-

bability%® ©}7o] P<0.00124
sk viebd o} (Fig. 6lefo).
Angiotensin®| H KFEN t§t Y& —PME
£ ¥ F o angiotensin 0. 3ug/kgo} 1.0
uglkgs IEWHER Fol Ao 7} 18. 369
29.46 mm Hg9| HERRES vrebdl = uls
4] PME 200mg/kg/5mine & 1 ATHE 9
angiotensin-& %% 20.55mm (P<{0. 02) ¢} 33.
o Avt foldh 3td4-g ekl ok (Fig. 6,

fel4el W

FRNA KR

manometer% ¢l 3tx &

gl 28.09 mme]  MME LSS vhebd o),

clamping 39 23.91 mm=z = HR{E
A5 veylcr (Fig. 6,
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Cyproheptadins(t) Propranclol(9) Diphenhiydraninz {5}
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o b -50 - -50 +

Fig. 5—Effects of cyproheptadine (left) and propranolol (middle) and diphenhydramine (right) on the blood
pressure of the rabbit to plantaginis seed methanol extract. Cyprohep tadine (2mg/kg), propranolol
(2mg/kg) and diphenhvdramine (2mg/kg) were given intravenously in this eperiment. No significant
differances from control value were depicted in all these experiments. The methods and other legends
are the same as in Fig. 2.

NOREPINEPHRINE ANGIOTENSIN CAROTID CCCLUSICON
g7 e g :
- ~
After Ex -’ @After Ex. A after Ex.
o F Conzfgl% w F [j Control wo b E____I Control
%
I—% * %
0 é 30 o b L.
2 ]
ook / /
20 F 1 20 20 F %
% Z
% 9
10 | é 10 10 I Z
¢ .
7 7
0 /, /] o] 0 g4
1.0 3.0 (pg/kgd 0.3 1.0 (pg/kg) 15sec. (time)

Fig. 6—Effect of plantaginis seed methanol extract on the pressor responses to norepinephrine, angiotensin
and carotid occlusion in the rabbit. These results were obtained from 11 rabbits in each case. Other
legends are the same as in Fig. 2. ***<0.001, **<0.01, *<0.02
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z =B

A 7o) kol Bt HTE methanols fhilisled 2 extract(PME)E- 0.9% salineo] -§-8]3}
o F#wme] HFKS Este] frHlslsl &, mBEe) Tk: stglom, BEae] Frlel uldsly
MESETERS 359, o9k 7o [GEERME-S atropine, phentolamine @ bethanidines]
ol sted U= S 52, physostigmineol 28] 41+ = o] #{b= $hvh, ==&k chlorisondaminesy
98 4= PMES KEEERMES] et okl olxbAql mEE RFAYEE vreblleh e
cyproheptadine, propranolol, diphenhydramineoll 9j&jAi= o & & WAl eygkom =gt K
i) os) A £ 59 of &S whA] 9k¢kel. 1tholrb PME: norepinephrine(NE) ¥}  angiote-
nsin(AT) 9] SHEERFES 733A% o1} carotid occlusion reflexoll o3t MmBE LFHIRE -2 A
of A Bkl vk,

o] A5}t 7o HEpEER T dol o] PMES FEMMEE e #E-> KMl cholinergic effect
2 muscarinic effect®} T E-¢] sympathetic blocking action, < sympathetic tone®} A 3}o] wh&
MEERE TR shel 2o &R et “atropine-sensitive site”el] fEfste] vy ME RFA NS
FHG oz AgEHP,

QubA oz dgkel] et sk, 53] mEERETEAE dodF v AHHY HHE R
e EAE, RIS ERHID o qhAl 7t kel f-Z A B, DMPPIM9Lt MceN
-A-343" % AHR-60220%:3) zro] HHMISEIME A 3 (FHFA o] MRS REREAME
histamine? o] 1} serotonin'®=} 72~ 1, mi= MmEHl W M TS 57 A&A
zrch, o] EEpel A9 BgeE “AMAYY  muscarinic effect” o} “AZREMFLEEET(TEN AL (W&
T ¢olm # Ak |rkdw histamine o], dextran, PVPA]3 histamine
$-8] A2 EiK RV vl & (AEEfEC) 2 antihistamine#|q] diphenhydramineel] £] )¢
2 Rl HIdIE AV WEE Aotk ey o] EHEelAE 2¥A Fsker], KEAAE
serotoninX. FREE(EAC] 2 So] <A d=d'® 51778k antiserotonin ¥ antihistamineZ|'P ¢l
syproheptadineel] 9Jdle] o &g wkx| ggkomz o e E wiA T lov] B f-TH
B EERTQ] propranololell o ko] WX x| X eHe- [-Z4ERE Bl o3 X ohvdh xejda
ol e =14 PME®] mEERE TFIEM ] AMIAYS] muscarinic effectzhsr M. HEdmo #lg=

akyl, PMEZL ipiE% 53 cholinergic effectzhd, MfllRkAEmgee] Aetel] v J &g
olik, o] ol A= 28 ety ch. wetd PMES BEBIKLS FEE B3 fHozs
HA rolx ®A el mevh, b pIRRIERe] 2ol A acetylcholinest AHEENY £
Fiol 938 Fia RS EETR = (EMslE atropined] 9]ske] PMESQ] [AEE(iHe]l H A3 of A=
o EIBEYe]l muscarinic effect® Holv], 11}o}rtxl PMES [4EEHE£o] cholinesterase®] 17l
# = “cholinominetics” ©. 24 {Ef3l+ physostigmine®2 o] o] ste] HFiR= 922 o] S T

toao e

U

g A Aon Agdch wE o)A e AR g HVo] IS HIRAIRS 4A
& oF <= 9lgir}
ueE = 1 MAMT.

PME¢]| &= 9] ob7ke R#5AYQl muscarinic effect 2o phentolamine, bethanidine 2] 3. chlori-

sondamineol] 3L HbE AR A (FH, & TRGHESEBERC AAEAAE A

ok 4= 9lrh, o]} zlo] HEFE= o] Bl BRI PMES MmMEER:FIEMe) R a—2 75k
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#EETAIQ phentolamine® ol od} A 8] =, ZIRRMISRRHEA O A BTl U X3l betha-
nidine” ® 3} HEHRRE EEE =M 98 &A% chlorisondamine® ol 2] 8f 4] MElE =4 -2 PME
ol (ERIMRr7}y 2o REmhRLe) PRIl Y =2t B S Bdle Aoz Asgdd o HMEE A
%3Abd, whe PMEY BRG] e 2o {FAste 4 %= bethanidines}
chlorisondaminee]] &8} A 359 A& A & Zol ZRRMWKEBM RGNS EHste]
e} = YERol byl chlorisondamineo] &J3f 4] o] PMES] [BEEKRES] ofF8] ol3kg v ¥x
Hell o] PMES MEEIER S vepd Aoltt, 23 A=k, o] #Egol A= phentdamine, bethanidine
chlorisondamine o= 7 %ol lel At EESIEC] chabo] dA3] iMl= S o™ volrld, PME
7} NE3} angiotensin®] FEERKIE-S F5l0] 381bA 7 A carotid occlusion reflexol] )3 Mg
ERE A Mg e 1o fEMMAIIT iR el v 2 J:J‘Fo]'“‘ﬁ'ﬁ‘ AurA &5
£ Aoz #ias 23 NEO FEREC] O3 WLN@S 9749 sRch ek u,

desmethylimipramine®™3, cocaine™%?, reserpine® %, guanethidine?.28.37.32. 39’, bethamdme’ 8
phenipromine (catron)* 1 45¢] JEALEA NES| REASSL fmdel 4ad ek me) sl
e Bl E Al angiotensin91 FHEEIER] = ShE e el flel A . ey
NEst AT¢ BERES kA7 8% chlorisondamine pEFie] A ?%lf}%%l*? sith. Eh,

chlorisondamine ™} 7--0- %2 RGHFOET SHERTA 2 H% IS fEETHRAE NE®=RE oher ATS:
o] AEYES HEIL BLE 0, 58 KR A= NE HER R AT°] ABELYGFRI} T
< A Fgshslo] g AP, whepba of HEel RSt AN-AA 9 PMES NE 9
AT HEExHR 3 BBIRRE chlorisondamine®] =277 §AMEE FAAU-E A4 F Ay, =
&7 PME7} carotid occlusion reflexel] 23t mEE 7S A8t ot=4 & /’S t5hed ] PME

7} urotensin®® s} zle] fmAgel g FEshed FAAA WHEME ok, o] HE MiRee €A
A Eelgeh, webA carotid occlusionol| o &t FBERIE, <, Biﬁh‘l TR 2 FE
711 e MR B & PMEZE IiiA 714 & PME®] fEAIBL] Zeiipigiol vt = kHiel Ao

2 A

22 chlorisondamine pEFithe] vhelf= PMES] ol Ak3 el FEERKE WHNEAE 345tz
A} gk}, chlorisondamine BEFEFo] RERES el EBRE 39 AAdon Mipste] 2
s che-st 2k, 3A serotonin(5-HT) & &5 vk, chlorlsondamlnef’.h BT FKRAA
serotonin®] 4pE7F HEM o2 wWtdtn RaEe] gl ovd1®  guanethidineo] vt phenoxybenza”
mines| 3B Q3 KMBERMB T FKEAAN HEKES vepdo] deix oh®, wd o] #
EELZfEC] methysergideo] o}3le] JEMTH T e Aep® ol o} 2 A FRY MEFEEd] =
Az 49) serotoninel] S WHE “D-receptor”*®o] {EfIgE H£qeh, =3 serotonin® [
BER O] RAEMRE B v =& atropine &2 iEHHEE Al #EIH Gz G, Pk
) 7.2 BLS PMEY ‘fEiEEYS dAFAA Bu PMEE chlorisondamineffol] FEFES vhe)
& bethanidineo] 1} phentolaminesfol o]&te] Ad HENES o714 Z3lod, =3 T

%(éi‘:ﬁ%@)f’ﬂ/ﬂ PME® [4EEICME®] cyproheptadines}t XEEMIELHIR ] <A x 3159 o &
S A FPAA S A4S LW serotonine]  HFHE A FA3] WA F vtz B,
A 2 CRIMEEHRERS Aol WA RMRHRER S oS Aol 249 category

2 B4, &, DMPPE fiAk®lo 23le] 4% ZRRMREHEEHIQ hexamethoniumo] 1} chlo-
risondamine®tdl] ¢}dle] T o} HEEIE S nicotinic receptor®} atropineo]| &t . &I} s
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= FAEE muscarinic receptorZ W Quhnz49 g sle] leJAE  hexametho-
niumo] v} chlorisondaminef% o] ARk ETS] “atropine-sensitive site”el] fEfstE &S &3t
73}E 3 K EA A= chlorisondamine o 2 A 2] sted gt AEEANFE Tl LA Y0, =
Bl o] Zhod o TFREENIRhe] nicotinic receptor (Jones)D 2] toned] Fik WX WL AV
1-8& AAtetE A #Zoh Z nicotinic receptor®] MRl FUHEHEA ek wEhA] o] HEgel
A PMEY] chlorsondamine%®] HEEKHES] Zs W& §i (atropine-sensitive-site) 2} ﬂéﬁoﬂ 7] el st
Aoz B # 9eA 2 dARsE 2580 EERTAAE FEDR 2434 &
21} chlorisondamine BEE T A E 37 H &=} o ¥ A HIBIZE HEERIE7F atropines}t “4
Bpy” o v Hifigtte A2 PMEY fEHI 7 MCN-A-343,1 AHR-6022%, pilocarpine®® 52
neostigmine @ physostigmine’® A8 ZFRiHRREIS] “atropine-sensitive” Z site!®7} W3k mus-
carinic receptord] & 71e]71E Aoz 44 £ drh, ©197] PMEs} NEs} ATO RERES
BLAZ e A5 BAAA Ao A7)0 28 PME] o3 ZRHEE RETE 37
T4 AL Aoz AlaEc) o] HEABEE Hol Iigied &3 RS SEE KL
Ao Egskagel A8 AbsAel a B

w W

BT B N EAREE Frstaxl EHiiTFolA @2 methanol extract(PME)S %
% mEEe] HEt o &) MR Eetd HEFEAS HESY d& HRE o 2o
1) PMES %S HighkAo] #ET mBEfE T Aol vebsk o, dose-dependent g [EBEIR
S vheRict,
2) PME®] ImBERE F{FMH-2 atropineol| 2]ste] #Ifil=l 1 =, physostigmineo] £]3te] Fa{b= 3
o}, EAEMKE YTl o8l A o ol el
3) PMES] ImEER%: TEf-> chlorisondamine, phentolamine, bethanidined] £]&}ed = 31 o
} diphenhydramine, cyproheptadine, propranolole] 2]8] 4= F#ES wix] orgrr},
4) PME+= chlorisondamine BEFRf0] o] 24q]l BERES ¥ o o, o] fEMA-S atropines]
o sted = o e,
5) PMEE= NE3} ATY HEKES w{bAH &%t o}y e} carotid occlusion reflexel] 93t i
B LRSS skl et
6) o] A9 Az=z xeol PMES] MmEERE FIEA-E KHAQ BIZRM REMEMT RmMsh
TR RS EF X2 gl o 3 PME: A REiikEne] “atropine-sensitive site”
o g A% mEBEERRESHREE sl AdE & 2

]
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