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Influence of Phellodendri Cortex Methanol Extract on the Responses
of the Blood Pressure in the Rabbits and Cats

Dong Yoon Lim*
(Received May. 20, 1979)

This study was attempted to investigate the pharmacological action, especially
depressor action of Phellodendri cortex and to elucidate the mechanism of its action,
making use of Phellodendri cortex methanol extract (PCME) because its hypoten-
sive action is not clear.

Influence of PCME on the blood pressure of the rabbits and cats were observed
in this study.

PCME, when given intravenously in the rabbits and cats, elicited the hypotensive
action, but intraventricular PCME in the rabbits did not show depressor action.
Accumulation and tachyphylaxis by PCME administered into the ear-vein of the
rabbits were not shown. Depressor: effect of PCME in the rabbits was attenuated
significantly by pretreatmeat with phentolamine, guanethidine, chorisondamine
and atropine, but not by propranclol, diphenhydramine, cyproheptadine and
vagotomization.

The pressor activity of angiotensin was unimpaired after injection of maximal
hypotenéive doses (100mg/kg) of PCME, but the pressor activity of norepinephrine
and carotid occlusion was abolished markedly.

In addition, PCME given into jugular vein of the cats weakened norepinephrine
pressor responses and caused the reversal of epinephrine pressor responses.

These results suggest that the hypotensive action of PCME may be due to dual
mechanisms by interference with peripheral sympathetic function, alpha adrenoceptor
blocking action, and peripheral parasympathomimetics action, muscarinic action.

*College of Pharmacy, Chosun University
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e BEEP (Rutaceae)d] Bats HukE AR Phellodendron amurense Ruprecht(3}:
A3)e] gk ERES Al Aoz 2 BEe BAT SHd F6se doH
9| HAL Phellodendri Cortex>ivy, FA#e odn e EHdA HREFEE 2
B, BhEsk, REKES HEARRE, PMERES @S stor EBEAAE SHE,
el FIf=le]l o, 2eja, Ffahe AFF RHZe alkaloidi®Fra}k ute] ik
H (obakunon) g srel &A™ Aor eld Qeih®, i oo EUAEE FiE extracty
IMEERE TFrEfo] $iEslo] glonk, Bl mBEe] Het HEIEA A4 HelAdx deAlq
7t Ak whebA, FEE AKMY methanol extractd st RE H FiES M H
T EHE Bt Vol 2 AREE iR HAN BEE K¥ax FERE BTN
o}, :

X B 5 %

%M Methanol Extracte] M —irhe] Al 88 % 2.0kgg 80% methyl alcoholz’
k¥ el A SRR MMRC.E 2mEMhiHE o RBRHE A KB LA B 0 10.5%4 #
%3 BEE ] methanol extract® IiEstAth. o] extract® ‘ol AT A= 0.9%
Salined] ¥fEste] WB, TWAE BET KERFAT.

R —1. 5~2. 0Okge] RBFES 2.5~3.0kge] REFMS MHEETIG ol AR 20,
Wilse Rl glolME urethane 1.0g/kgo = gTFiEfistel Wfstdon, FiFdAe
Nembutal® (pentobarloital-Na) 30.0mg/kgo 2 JERA HE= WTstas. K ERD
e BYEERN HiE BEES oS EH 4 KREdse KBS B, S KT
cannula§ J&A, EEstd HRe AHA stdch.

MMEERIE-e —MEEBIRE-S K& manometerE Hi4Esle] kymography ko #§EEste] = 8
L8 BEste o, carotid occlusion reflexd] &3l MEE L H- /K manometerd FHETH
R SEEIREES artery clip® 15sec. $-of clampingste] 2wl9) LHS mEEE BEs
k. '

HEh BYe] BERES 8 ERETHZA mBEe BHAA FRlovn  HmiEE
# = heparin-saline(400 I.U.)E Efsta .

Y sample extract§ 0.9% saline ¥¥ge] st FRJAE HEFKE EANA
2 3L FKl Sl A TRkl BA, EEd ¥ PE F(No. 23)¢ @A RESAS,
=3 MKER BHEd s Fikd deld 2/ EE abvo] EEstil, EEE EPRe
whel YISl BEES BHAADS, EFEA BB HiE ElEsty, REEEHE 5
WiJfo2 # 1.5cm, o2 0.5cmsE #Mire] HAER 1.5mme] 3¢ 45°AKE W
RNHSE # 3mm Fi#EA A BEIES B3k, oo AK 1.5mm, Zol ¥ 3cms PEFC
25 canmula® 4302 YL Al MEASE EEHERK fsten, HBE ¥ &
Ak, W Aol Seted HH3 o F BHAA stk EPREE  tubevculineF
a2kl Zle $1e 2ol #HERS cannula® §E3he] AT cannula®] EEE Trob #
WE Bikstdch. AR Y] HES 0.2mlE KBsA oy,

] (HEE %Y e sample extract® 9] £s}¢d, phentolamine mesylate (CIBA),
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guanethidine sulfate (CIBA), chlorisondamine chloride (CIBA), propranolol (ICI),
diphenhydramine -HCl (J.P) cyproheptadine (UEC & Co.), atropinesulfate (Merk),
noepinephrine bitartrate (Sigma), angiotensin anide (CIBA) epinephrine bitartrate (Sig
ma) #5| 0] norepinephrines} epinephrined Bk 0.9% salined] HAf1Z84& 0.9% saline
o] wsfistel §F Aisted o0, norepinephrine W epinephrined] #ELES 7 baseR LS ¢l rh

¥iHy methanol extracts] K3 IMEES] WEERES HHWER 38 THRI ZXES MW
Ax, FH#fE+ S.E. = £astgdoh. 29 FHES HEEBHR HEE & student “t”
testol] 3t

X & & R

%M Methanol extracte] mEol nixls DHR—FFIRASE ; HERE € TH 305 &2
Zietg oot BRI —EstAl i E e =7t HE ¥4 methanol extract(Bh
T PCMEz} mg3h) & BE ke¥ 0.5~1.5mle] ¥MEste] 20x~144 AH KR 2 Kk
kAol AT MEERETE dozon oot 22 MRERES 2 45< Fgs .
(Fig. 1. left upper 2 lower)

MBEL- A olv] Kymography kol TEERMES fRiks] viebwlch. olof HEEs T
GREEE FET QAT 25010 RRERCA HBfES 90~120mmHgE Molwl Aol kg
PCME 3.0mg/kge #8358 < = 7.84+0.82mmHg, 10.0mg, 30.0mge] A& &% 19.20+
1. 02mmHgsl 36.08+1.85mmHgal FHEES ey,

olgA TR mBES EES K3l Fol 15~30fkdloF mfEzIglon, ol& &l Bk,
B) dose-action curver} Harare mgch, PCME® HEfEov KEARKBZ (tacyphyla
xis)®] FEREE MRty st F-RKE ST &R, A fid e PCME
3.0, 10.0,30.0mg/kgo] A &% 7.84+0.31, 15.50+1.69, 31.50+3.28mmHgs] MR FE
= ek on Suls #EEd s 4% 7.50+1.09, 16.3442.80, 30.34+2.60mmHg=A 3
Aol TRERESL Mhte] 2 FIotE ERSL dod, AwA R = £% 7.48+1.50,
16.50%2, 55, 30.6743.29mmHge] TFHEL no, 1,200 HKER BRAE #bilel RHE

Table 1— Effects of Successive Intravenous Injecton of Phellodendri Cortex Methanol
Extract on the Blood Pressure in the Same Rabbit

Dose Changes of Blood Pressure
(mg/kg) (mmHg, fall from pre-injection level)
1st period 2nd period 3rd period
3.0 7.84+0.31 7.50+1.09 7.48+1.50
10.0 15.50=1.69 16. 3442.80 16.5042.55

30.0 31.50+3.28 30.34+2.60 30.6713.29

All these results are average--S.E. in mmHg from 6 rabbits. No significant differences
between value of each period and control value are noted.
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Figure 1—Tracings of the blood pressure cf whole rabbit and cat to phellodendri cortex

methanol extract.
Left upper; At the white dot, the indicated doses (3.0, 10.0, and 30.0mg/kg)

were injected into the ear vein of rabbit.
Right upper; At the dot, the doses(0.5, 1.5 and -5.0mg/kg) ~ were adminis

tered into the lateral ventricle of rabbit.
Lower; At the dot, the doses (3.0, 10.0 and 30.0mg/kg) were given intrven

ously in cat.
At X point tracing was stopped for 15 min. Each dosage was mjected at the

intervals of 20 min. Time; 1 min.

ol ILhlste] mBEs THg & BRsd . seld PCME: KRB A EEE R R
feell #ste] FRWIEAI L tachyphylaxise gled oz Bhisigicr, (Fig 2. Table. 1)

HSZEREA s PCMEE kg 0.5, 1.5,5.0mge £%& TR NEBEAA HEASIE
or BEEd A mEESMLY %Y BEE vAA 2Fe BEstad. (Fig 1
upper right)

#i Methanol extracte] fMBSH BAEt W~ PCME: RFEuh el 2l°1 A REERE
MEBRES Jetgonz ol g mBER TR B i, B ol (FRMAE BiEs)
Ao gobx RNl MEMGRE B & °Mh—: EETRIREERS] PCMEZ]
FEEEIHE & MmN fEY) hwEasig .



September, 1979 ek A T I A 31

3rd Pericd

- 40

Figure 2—Effects of phellodendri cortex methanol extract on the blood pressure of rabbit.
Ordinate; fall in blood pressure from preinjection level in mmHg.
Abscissa; dosage of extract. All data are quoted from Table [. Vertical bars
represent the standard error.

EEEDE A MEBIKY S Ffretn gl PES] REMEE I #EEiTS
ol A Yl ot

PCME<] mEERE TR $er RKAWRTEHRE HHsr] st 6019 REEERAA
Bl SEEpmsgmie PCME. 3.0, 10.0, 30.0mg/kgo| 4 Hui#% &4 7.50%£0.72 (Mean+S,
E.), 14.67+1.56 = 33,50+1.29mmHge)| A HJETH% &% 7.68£0.67, 16.6922,17 % 35.17
F1.87mmHg=2 A o = FEHEANE Hiat2Mol FEES RS &+ Ao, (Fig. 3-left)

Atropine g3z A EHEI 240 atropineg 3.0mg/kg i.v. = HHT % PCMEY RES
I W3 M-S BEstach. A atropinefiafiie] PCMES] 3.0, 10.0 3 30.0mg/kge]
el £%0 MBERETEE 9.2541.23, 20.2543.83 2 30.75+3. 32mmHgoe] ¢ ot atropine
B = 44 40.02:0.45 (p{0.05), 11.83%3.31 (p{0.05) = 20.25%1.40 (p{0.01)mm
Hg® Jetdlo] MR LES 29 #HEHEpmez FEEY v BHFT RIORES BEd & 9
k. (Fig. 3-right)

Chlorisondamine—7z RGeS #EMiE BAYS.® [ chlorisondamine 1.0mg/kg i.v.=
9 5105 AAA gt eh. old FEimE-L fEEs] Tt 50—-70mmHgiRRE T &
BT rEvl A s 9 ok, PCMEY mEEE FE L chlorisondamine #8i§] PCME 3.0, 10.0
3+ 30.0mg/kgol] A £/ 9.67x1.41, 16.50+1.96 =l 32.83+5,96mmHgE letyml Aol
chlorisondamine #ER#h & %% 1.67+0.61 (p0.01), 2.17+0.70 (p(0.01) Hi4.33x%
0.76 (p€0.01)mmHg% et o2 o FEd At PCMEY] mEERETrEMAAA BT T
& WHESE ebglith. (Fig. 4-left)

Propranolol—zz @ik f-2484% JEETY Byl Zpropranolol 2.0mg/kgd FFARMESTSH
< PCME®] mMiBERE T Mol #Ek B8E #Haistgcl B propranololf8iji PCMES] mE
[ TE+x PCME 3.0, 10.0 5! 30.0mg/kgell A %45 6.381.80, 18.38:£2.233} 33.63+4.36
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mmHg@d W #o] propranclol ##Ed = &% 7.8+1.93, 20.50+4.52, 30.63+2.50mmHg
E el o A S PCMEY] BEBEREL T EXdes #MLE: BEL & it
(Fig. 4-right)

Phentolamine—1172] FEE5H ]+ ghentolamine (2.0mg/kg i.v.)e P#E #Hiygt
| PCMEY [RREEB S-S 53] ipklstd . Bl phentolamine #yeHgii, PCME 3.0, 10.0
al 30.0mg/kga] A &% 10.91%1.22, 18.19+1,972F 27.27+2. 47mmHg g » g o}, phent
olamine #EAM = &% 3.18+0.71 (p{(0.001) 7.73+1.64 (p{0.001) = 10.46+1.96 (p{
0.001) & JeldozA HFEo R o= AR T3 BABgs b, (Fig.
5-1eft) S

YAGGTOMIZATION (6) ATROPINE & VAGOTOMIZED(8)

it 3.0 10.0 30.0 (ma/ky mioHg 3.0 10. 0 30. 0 {mg/kg)
T T T L I ¥
2
~
~N
N ™~
0k N 10 1 N
\ ~
\\ \\,
N \§
Y
B N
-20 -20 - [ o
~30 f- -30
. ot Copiirol o-——u—s Control [
o ~--eplter vagotomization o= ==~ = Alter atropine
~40 | . T

Figure 3—Effects of vagotomization (left) and atropine (right) on the blood pressure of the
rabbit to phellodendri cortex methanol extract.
Atropine (3mg/kg) was administered into the ear vein after control responses in
this experiment. Ordinate; changes of blood pressure above preinjection level in
mmHg. Abscissa; dose of phelldendri cortex methanol extract (mg/kg, i.v.).
Numbers in upper brackets indicate number of animal treated. Vertical bars rep-
resent the standard error. P-values were obtained by comparing with the control

values. *<0.05, **<0.01

Guanethidine—adrenergic neurone blocking drugel guanethidine (10.0mg/kg i.v.)E
#tgiste] PCMEY E%EEK%Q] i BEe Halstd 23tk old PCMEY  EERTEE
guanethidine #Ej] PCME 3.0, 10.0 =1 30.0mg/kgo] A &% 6.33+1.18, 17.78+1.78 =
21 308942, 06mmHgE bebyl 01}, guanethidine FHfke]E &% 3.2241.22, 10.0+
+3% 17.33+£2.75mmHg®. ¥ BARES 2o, HEHRHl Pvalue® &% p(0.05,
p{0.01, p{0.010.2 HEMo| Yqdch. (Fig. 5-right)

Diphenhydramine— Antihistamine|2 4 diphenhydramine 2.0mg/kg i.v. = ##sto
PCMES] RERERIE] #3 #(Ls BES FH5, o= HEd A diphenhydramine HyHERT
ol l HEAMK T HE IR, ERYE ZRE £ 5 . (Fig. 7-left) :

Cyproheptadine —antiseortoninfgf ¥ antihistaminefFfi-¢ FAH4t cyproheptadine 3.0
mg/kg i.v. & §1 BEHEsIA}. ol cyproheptadineg RS ol HadIol Y} PCMEY i
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SHLORISONDAMINE(6) . FROERANSLOLE)
30 0.0 30. 0 {mg/ke) N 20 0. 30. 0 (ma/kz)
g T T o mmiig Y T T
T

~20 b 20
\)
~30 | 30 N
o———e Control oy Coniro}
- mmme After Ghiori, [ - —shiter Propra.
0 b 4oL

Figure 4—Effects of chlorisondamine (left) and propranolol (right) on the depressor respo-
nse of the rabbit to phellodendri cortex methanol extract. Chlorisondamine (Img/
kg) and propranolol(2mg/kg) were injected into the ear vein. The methods of
experiment and other legends are the same as in Fig.3. #<0.01, **<0.001

PHENTOL AMINE(11) GUANETHIDINE(9)
3.0 10,0 30,0 (ma/kg) 3.0 10,0 30. 0 (mg/%3)
mmHg T T T amtg v T !
*it d
f.\\ 2\
\\
~o_FER
T~
—10 S~ ! =10 Pk
t e
-20 [ L o
30 | L —80 = :
e Control ——~——a8 Control T_
e After Phentol. ————-eAfter guanethid.
—40 L ~a0 |

Figure 5—Effects of phentolamine (left) and guanethidine (right) on the depressor response
of the rabbit to phellodendri cortex methanol extract. Phentolamine (mg/kg)
and guanethidine (10mg/kg) were used intravenously. The methods of experiment
and other legends are the same as in Fig. 3. #<0.05, *¥{0.01,

B TEH & Hicte @l ¢lo& BEssich. (Fig. 7-right)

¥ methanol extractz} wgg#ol E vl il HEPCME~} {1284, B norepinephri
ne, angiotensin, occlusion reflex, epinephrined] (&3t KA MEE L HHRa o= &
£ v A= E s mgket

Norepinephrine—%¢% o] PCMEZ $¢8ist-]"fiel norepinephrine 1.0 4 3.0pg/keS i
Ststsl & 20.0£4.509) 30.0+3. 10mmHge] MBE EREE ebdich. 22} ' PCME 100.0



a

a4

e Methano!l Extractd K% ¥ 5% mERE ¢ X = 8 Vol.9,No.3

160 pe

140

120 P~

iCo p~

80 P

Figure 6—Epinephrine reversal by phellodendri coriex methanol extract in cat.

mmHg

—20

—30

~40

At the white dot, the indicated dose (1.0pg/kg) was injected into a jugular vien
At X, tracing was stopped for 15 min after administration of phellodendri cortex
methanol extract (100mg/kg) intravenously. Epinephrine was given at the intervals
of 20min. Time: 1 min.

DIPHENHYDRAMIN(7) CYPROHEPTADINE(5)

3.0 10.0 30.0 (mg/kg} 3.0 10,0 30.0 (ma/kg)

T T 1 mmtg T Y Y

-10 F N
-20 }-
-30 b=
o~——as Control ™l Control \\

o—=— - ~# After diphen.

\
o~~~ =sAlter Cyprohep, {

L

Figure T—Effects of diphenhydramine (left) and cyproheptadine (right)on the depressor res-

pouse of the rabbit to phellodendri cortex methanol extract.

- Diphenhydramine (2mg/kg) and cyproheptadine (3mg/kg) were given intravenously

in this experiment. The methods of experiment and other legends are the same as
in Fig.3. Differences between the control value and - value after each bloehade
are nonsignificant statistically, :
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mg/kgd 9 5406 A HiRs] HAZ #hele norepinephrined] HAEEHRIT WA= &
£ 10.20%2.983) 18.33:+3.28mmHgg el Wil ol & FHEo R HEMe Edel
£ p(0.02 2 p{0.052] P-valueE @WEZ 4 dyct, (Fig. 6-left)

Angiotensin—5¢19] FEEEN A PCMES ##§] angiotensin 0.3% 1.0pg/kgg ##HL
g v MEEFRKES £4 16.4+£0.98 = 27.6+2. 14mmHggwl #o] PCMEE kg
100mg¢ EATHKA = &% 16.5£1.15 51 29.5042. 13mmHgE ebllo] BB £R
= BEY &+ 9. (Fig. 8-middle), wietAl angiotensin®] FEE#Re] = PCMEZ} o} -

W S vAA ARe 2 4 g

HORIPINEPHRINL (5) ANGIOTENSIN(5) CAROTID OCCI USION(S)
40 ~ - f
L D Control 40 L__] Contro 40 D Control
%/\frer Ex. After Ex. Aher Ex.
30 b 3 30 - 30
i -
20 L‘* 20 f 20 |-
10k 10 + - doF
mmHtg mmHg mmHg
1.0 3.0 (ug/ka) 0.3 1.0 (reg/kg) 15 sec. (time)

Figure 8—FEffects of phellodendri cortex methanol extract (100mg/kg) on the pressor actions
of norepinephrine (left), angiotensin (middle) and carotid occlusion (righi) in the
rabbit. *<0.05, **<0.02, ***(,01.

Carotid occlusion—541¢] FKEHHAN A KR manometers ML HBHAKS KB %
BHIREE-S- 15854 artery clipper® clampingslgl&af 26.844.22mmHgg 1 # o] PCME(100
mg/kg) & T el 9.4+2.36mmHg S IR (p(0.01) o2 FEEI: MBS EHC HiHl
KiES ebyer, (Fig. 8-right)

Epinephrine#iili — &£ 5 FIAA @3 HERAHEMCR 28t RS ERAT Hikd
# epinephrine 1.opg/kgd WIKEHMNSA & = EEY 0B LAEMRE el o PCMES-
100pg/kg A% @& epinephrine®] EHHEE Jetll#] Fetan 289 BEEXESE ‘et
Wk (Fig. 6), thA] 3t PCMEe] {ksi A epinephrine reversalg Bl2i%d 4 3l3loh.
(Fig. 6)

Z %

WS M) ¥ MEE HEisy] 913kl MWirimethanol extract (PCME)E-  #43E, =
extract® 0.9% salined| #i#ste] FE HEkat &Kl WadikAol #lstgle o i
o BTE fozon, REES MWinel HpIste] MmEERE TR0 Mg onl Frfel B
EXRES debdich, 2oy KA AEERCG ffs g ¢ O BERES ok X8g
T}. :
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KR BIRANTEE PCMEY 1% FfEf-2 phentolamine, chlorisondamine, guaneth
idine 3§ atropine%] FEE &AM A 53(kslgl o1}, propranolol, diphenhydramine, cyp
roheptadine >8] 3. vagotomization2] FiEE 2 BEL Wzl @9, =3 PCME: nore-
pinephrines| v} carotid occlusione] k&t jBs 52 #&lslel o1} angiotensineg] k3 HEE
PR FBE A Zatgdct. Jolrt Kl PCMES] §ifi@Ee| fkste] epinephrine
o AEDRe GERECR s gl

BlEst e HERFERE wol PCMES ket MFEME FIEAS KM SIS RERR
o ORRERHSHEEES KR EE A KT A= EREdd.

o W Y& BEs] METHS dozivdd, 22 BEHEWMEA & Ml %
d PEE AMERZT BB =8 A 8, T2 o FrA BKE KT MEHRERESR
o K3 Ao Epsld.

E%, APl PCMES mEERETFIEAS (RSBl Kyl TR #igs HiEst
+ #ReL #As s Bhie A, PCMES REY QEER By mBEE TR
2R vehta gottte Bholdl, BE—, PCME/ hiES H3 MERES Sl fig
HEA By A&SA MERETIEAS Jebsg Aol Bi—iie R PENCR (EAst:
Eye FIKEAR BEEHR B, #Eyel K2 misE BN #57 f= SRR
MEETE doqitte FEL o8 ERAA #Esogas». 2ol AEBIAE 187
x4 ch. webd PCMEZ} piRs @stel fEAE wifEdke fMmsiota 4@l

E4l 2, Prazocin®2] EExY PCMESEEEREe] 2R aie®al chlorisondamine®
ol v} RS BHCKINESTN L guanethidine”® I LRMEHREZARE BEstE phe
ntolamine®d)] f&ks] Al F3{ks ol A FE L PCMEslL Figayel ZREHSHEES WHIANE A
o2 B, 284 PCMEZ mkpiliol T ZomiiSiit Smsel feRdd iy &5
& A 2o} dvsld, guanethidine’™ 0 8 ZERLHG $RMEK -8 EEHSl norepinephrine
o] REERfEC] 189S n], =3 chlorisondamineqto] 75 RFHHKETS- sl = B norepin-
ephrines] FEE(EMo] MR(k ol elA] Yoha®. olg, HI ZXRKHSHIHEMEFFol = angiotensin
o] FEEME S Hbs® 43 %%l A= norepinephriner t} angiotensin®] fEFIS WLt
Fgol deiA g0, ze} KEBAA L norepinephrined] HERES WLAANA
St eslel kA7l Biwl angiotensing] HEERRe] ol hdl WS nAx FHL o BE
€ o5 wAdsd Fu 9k, 28 gk o2 chlorisondamine®} guanethidineo 5 %=
HE2 PCME?] FEE(FA0] RS a-ZABY EEles HEsle Aol BiEd 4
 9€ A 2ok BA et PCMES] a-78o] #a: (FHol ARMRikiGeio]l b SaRmn
of B fFHRCt M%sA @5z norepinephrine>} ) angiotensine] ¥ o) & fEH
o] B ARE Aoz £ES AT

9 angiotensing] FEPHRE BWbA 74 Fod & Bk ohlet ol RERES MHA
%32 PCME7} diazoxide'™v} urotensin!®s} zto] miAFffel HEHEHEMsIY mMEE HEAZL
THEMS A9 Mt ABS . 2l a KEmd RRESEES UiEse Yo
A RS a-FARERRTo) epinephrines] B 1 BIRME B Hige 4o £ 3
tHP, Epinephrined JRIEEB Yol BIES a-FEA o) EBtY THBRKES LAY T
Rt «-25H EHMe BT epinephrines] 8- F¥Ao] @Bt HMES T
oli} FEERIES] M-S o oxlrt. Leli}l norepinephrines] %3 HEEREL a-SAHE B
B B Y= e geoh®. dushy o] e SB-FEIEHC AY glr] §Eoj,
E BisEd A = PCME7} REA norepinephrines] FERME S HBLAZA L 24 ohlg %
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ol 4| epinephrines] HEEHF ] It Wi dozlevl, olEe& PCMEs} Ispecific a-ad-
renoceptor blockade}Z. {EHE €& REBHNFL th. ©v-$7] carotid occlusions] K3t g |~
HAHRE WA e o] BEE o I¢Ade Fa 9l

28} 5. PCMES] jiBERE TERICl BIZCRR RS Z4& 8ol A acetychdines} #8EY FhirE
o kel A BIRZRS EEME fH e atropined] kel A RGE I AEMEREBS] Yl
Kl Al ] Ee WA $52 Kighol RIS SEE(EA B, muscarinic actione]] 4k
& Z@T 4 Y.

=3t PCMEe| k3t iBERE T(F ol histaminetf fFMol vl oGt p-27sts 444,
serotoninff {Ef%] Kctie & 4 & A k. ¢ k3bw, diphenhydramineoj } pro-
pranolol %' cyproheptadine®se] RiEEE {a4se] MEEL wbx] @gtr] w Foluh.

¥ ]

Hika methanol extract® HEste] MBS WY (EAHS Bt MBEERRTIEAC & #&
e feMlst At BT BRAERE oo 2o

1) PCME® H&E 3 il A FkEHRR = MR TIEHl ek ont, KB g
P el = 2 fEHCl dolvka] okt

2) PCMEE & wmikiziue Ao HHFAol v} TachyphylaxisBlg4e 2 4
S,

3) KR ¢olA PCMES mMBEEMEF{E - phentolamine, guanethidine, chorisondamine
o WEEEC 2 s k.

4) PCME9] ##E A2l (mBEE T{EH-S propranolol, diphenhydramine, cyproheptadine
o WIEEFC R HES wx %odvh. ‘

5) HEFAN A PCMES] (BERE TEM-S vagotomizationof ks &g bzl gghont
atropineipEEo] {Kstod M= Ach.

6) &KE 4 PCME?] RijpiE = angiotensing] FEERHES WEL Wzl @3tor} norepine-
phrinex} carotid occlusiono K3t B | Fejl= Mo fEfAs-I .

7) Fifiel X PCMES RijpEiEe] fkslo} norepinephrines] HEESIME-S- #iHlsl gl o, epine-
phrine?] RERE e HEBRREC.Z s g},
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