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Pharmacological Actions of Extracts of Citrus unshiu Pericarpium on

Cardiovascular System
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Citrus unshiu Marc., a family of Rutaceae, has been used as antitussives, antiemetics, expecto-

rants, spasmolytics, stomachics and digestants in oriental medicine. But there is few reports on

the pharmacological effects of Citrus unshiu pericarpium. Present experiment was performed to -

observe the effects of the water extract of Citrus unshiu on isolated auricle and intestine in

rabbits and blood pressure in rats and also to study on the active component on the cardiovasc-

ular system by means of thin layer chlomatography and spectrophotometer.

1. The water extract showed positive inotropic and positive chronotropic effect in the conce-
ntration of 1X10™%g/ml, 5X10™%g/ml, and 1X10~3g/ml.

2. The motility of isolated rabbit intestine was significantly depressed by the water extract.

3. The blood pressure was markedly increased by the water extract.

4. The blood vessel of rabbit ear was constricted by perfusion of the ether extract.

5. The purified alkaloid of Citri pericarpium by ion exchange resin showed the same Rf value

with I-synephrine on thin layer chromatography.

6. The purified alkaloid of Citri pericarpium by thin layer chromatography showed the same

absorption curve with [-synephrine in the ultraviolet scanning.
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Fig. 1. Effect of Citrus unshiu and synephrine on motility of isolated rabbit auricle.
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Fig. 2. Effect of Citrus unshiu and synephrine on motility of isolated rabbit auricle pretreated with cocaine..
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Fig. 3. Effect of Citrus unshin and synephrine on.
motility of isolated rabbit auricle pretreated
with reserpine.
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Fig. 4. Effect of Citrus unshiu and synephrine on motility of isolated rabbit ix_ﬁtesting strip.
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Fig. 6. Rabbit ear perfusion (Krawkow-Pissemski

method) of Citrus unshiu and synephrine.
C;: Ether extract of Citrus unshiu 10~'g/ml
Ca: Ether extract of Citrus unshiu 1g/ml
S;: Synephrine 3X10~%g/ml
Ss: Synephrine 3X10-3g/ml

(Each solutin: 0.1ml! injection)
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Fig. 7. The spots detected from sample and standard
by T.L.C.

C: Citrus unshiu, S: Synephrine
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Absorption curves of Citrus unshiu, Synephrine and Neosynephrine in the UV. range.

Fig. 8. Absorption curves of Citrus unshiu, synephrine and neosynephrine in the U.V. range.

drops/min ol 4 29, 1-1. 3drops/min 0. & {EF=|gl 2o
= 10f% EE(le/mDe] €940, 1ml$ AL @
T AWl Ymstd] W& 13.442. 7 drops/min
o g {ETH 4 (Vie 6).

&t synehprine -& 3X107%g/ml 3¢l 0.1ml& #
AT g 28.8+1 5drops/min 22 ETS g™ 10
f e 3x10-%g/mlFel] 0. 1ml 2 A &4 11.5
3. 8drops/min & 2 {EF= 9 =H(Fig 6.

5. Thin layer chromatography 0l 2§k BREze
Rf & RIE

T.L.C.o] 83t Mgyt 5% synephrine$
EBgske 0.3040.028) F—3F Rf 52 A4 (Fig 7.
6. KIMNEER Bk AE

241430l A B I-synephrine 3 neosyne phrine &



108 —H A 2N ERMUES LmERel W T REIER—

chromatogram ol & S HEEST BEEHRS Rithie
H#aet B 198 mudlA peak & veldl 3 syne-
phrine & 197.6 myu o] 4 neosynephrine & 198 my ¢l
A peak B v}e}) 01} side peak 7} neosynephrine =}
o] =grl(Fie. 8).

% %

BBz BEHAA whol aole ABolAnk obd Ry
R REfEfe] AU dedl HAsL g &
(19700152 Meyer 2383} silicotungustic acid 2 ¥
A9 alkaloid g4r-& 2288l glEdl BUEE o F
Bl o6 BEEME Jehisich Alkaloid & 4
#ol ddd BET BEEAE YEhIEZE $4 Om
E% 2 B o ¥EERS BESH.

PHFRE LB AEBEY BEAERS BRI
o WHA o R fER e MBSO i ¢l Moran
= Perkins(1961)'?, Nickerson @ Chan(1963)'®%.&
DA D.CLA kg wie=z <% LER R
#:(EF7 epinephrine @ norepinephrine &} B.01EH
< A TS EBWSY s Lee W Shideman
(1959)19.2. D.C.L 4= adrenergic mechanism ol BFH=
AEA S BoEstedl AT 0t Bpde BE
b Qg REHHOEA DCLE BRAAL F
BEAEEE BAAZ R LERHREEH 228 o
HHE Ao n dof MAKBEAL LRME REH
amine o] FF=9-EE & F U4

Fleckenstein & Stackle(1955)19%-& EE &

& amine & catecholamine 2588, phénylethunola-

mine %588 2 phenylethylamine Si#8e] 4 =
ESE F dvka #ESA T Lee @ Yoo(1954)167%
£ RRTE RE# amine ol A Mondhydroxy-
phenylethylamine 3} Nonhydroxyethylamine 2588w}
o} bretylium o) 1} cocaine o] 23 .LEE) BEER)
SS9 05 reserpinie of A4 T FMst vF 2
{Efle] #8859 A vk synephrine 3} neosynephrine wk
o] #HEESR g Af WETAU ARR A KE
AU ES EHhol bretylium o)1} cocaine ¢ HRE
el BEKBR I3 LEE REERC HERS
qod reérpins & WERE g oBdae w
gekguol Sefod LEMB ) reserpine & MM
A Fe LERA EESe supersemsitivity & et

pks) B2 HkkERa 241 HEwE m

ekl
A& #EElg o reserpine ] s EE=

. amine & synephrine ¢} 1} neosynephrine §1-& #
ag 4 g9

REBHBE 48 BEY BRAERS BRIE
W] weld oz PUNMEEES AEESC MES R o
BRE BHAA B FEE BEN BTRSA
FERsT e HRoE HATA BHEH MH
{ERL FEAF ¢ AoE At |

Ao A8 BES BEAEBRS FAT #R BE
o} wlaste] mEE EH-& vehigle= phentolamine
o FEEel e BEkBWS mELRE w2 H#
=19} L

FEFMEERRERA A BEARRS EHY S 0
BRREIEAE Vel o ABY HiBS K 2l
FHEs &Rl ¥R %o} alkaloid fifHikel & <+
3] #hHERE BREz ether BHIWES ERIBIR EAR &
B WlHsd mE-L BiE=gleh

ke 87 Mk ¥ FRFOEERERIAE B
e i wisle] adrenergic effect 7l gluh= A o]

= vh

LS #EEER 2 LMmE R odtd adrenergic
effect & Yo7+ MBS W&ol I-synephrine o]
neosynephrine ¢1-& #HIstT 2 FAKRS S (LEMH

o 2 ZpEHs}~] $13 thin layer chromatography £}
spectrophotometer & Flfsle] #E& I-synephrine 7}
HEeshelulvl @ige REME-7L F—stgda, $Him ®
Idh#-o Isynephrine 3+ —3 34 ] 5k necsynephr-
8 5he W]l —FkahA] :
HES Q=

oko} I-synephrine ¢ £

¥ |

EkERel FE 2 AAY LmER 2 Bl
Al WAERS BENT 2 FARSS BED R
gt 2 HEE A4

L FEBMOE dotd BEABRS 10-%g/ml,
5x10-%g/ml B 10-%g/ml dgrol A [ EE) REERS
o] fgFe D.C.L, bretyliut, cocaine ol

2. RAEFWBEA 988 BEAERS 10-g/ml,
5x10™4g/ml @ 10-%g/mlel A Wl #elste] B
8 aZEHo MEHAAF.

3 8A mEsl Astd BEAEE 50mg/l00s,

100 tmg/100 g & 2ok BRI B b RfERe) %

o] Wpgel wddte] Jeliges] o fER-E phéntola-

_._'3'6__.



—B.H. Lee, et al.: Pharmacological Actions of Extracts of Citrus 109
Unshiu Pericarpium on Cardiovascular System—

mine o 23] HEHE -

4. FRIMEETEBANA BRE ether BH¥E-L 107'g
/ml, 1g/ml g} 0.1mlg HAPLH mElkiEER
o] eRytE.

5. Ion exchange resin S @iBAIZ BURERK
& I-synephrine & T.L.C.2 BEBEstd F—3 RIi{#E
£ 49+

6. T.L.C. Chromatogramo| 4] 3Bt MR
5} & Lsynephrine & SEAGIRAIA RKHRE
By SR -5 lmRe Aok

2 £ T

D Z=seds, geik 4388 WWR, 227, 1971

2) ARk, gREbR  BRNEGEE. WA, 118,
1971.

3) HHERE, RRICKES: Naringin D Hesperidin
ol Bistel. HAZERMEE, 49, 128, 1929,

4) E. Jahns.: Vorkommen von Stachydrin in den
Blattern von Citrus vulgaris. Berichte der Deu-
tschen Chemishen Gesellschafte, 29:11, 1896.

5) Stewart, I, Newhall, W.F. and Edwards, G.J.:
The isolation and identification of l-synephrine
in the leaves and fruit of Citrus. J. Biol.
Chem., 289:980, 1964.

6) Stewart, I. and Wheaton, T.A.: [-Octopamine
in Citrus: Isolation and identification. Science,
145, 60, 1964,

7) T.A. Wheaton.: Feruloylputrescine isolation and

identification from Citrus leaves and fruit.
Nature, 206:620, 1965.

8) EENE : e, HMREL, 339, 1963

9) J.F. Thompson. C.J. Morris and R.K. Gering:
Purification of plant amino acids for paper
chromatography. Anal. Chem., 31, 1028,1959.

10) Z=5kE @ Catecholamine o] st} (Al 25 Catech-
olamines &) BIELE). NBIEEBHE: 8.4, 1972,

1) &JREE, &Wb, EREk, TNFH EEY =EE
e ROPger). BN, 14:15, 1970.

12) Moran, N.C. and Perkins, M.E.: An evaluation
of adrenergic blockade of the mammalian hea-
rt. J. Pharmacol., 188:192, 1961.

13) Nickerson, M. and Chan, Go. M.: Blockade of
response of isolated myocardium to epinephrine.
J. Pharmacol., 188, 192, 1961.

14) Lee, W.C. and Shideman, F.E.: Cardiac activ-
ities of several moncamine oxidase inhibitors.
J. Pharmacol., 183, 180, 1961.

15) Fleckenstein, A. and Stockle, D.: Zum Mecha-
nismus der Wirkungs-Verstarkung und Wirk-
ungs-Abschwachung Sympathomimetischer Am-
ine durch Cocaine und andere Pharmaka. Die
Continued Arch. exp. Path. Pharmak., 224:
401, 1955.

16) Lee, W.C. and Yoo, C.S.: Mechanism of Card-
iac activities of sympathomimetic of isolated
auricles in rabbits. Arch. Int. Pharmacodyn.,
151: 98, 1964.




