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Study on the Effects of Tuber Pinelliae on the Blood Vessels

Ho Geun Kim, Eun Jung Baek, Sang Gun Han, Byung wha Choi, Jong Hyun Han®

Department of Pharmaclogy, College of Oriental Medicine, Wonkwang University

The purpose of the present study is to measure the effect of Tuber Pinelliae on EP(epinephrine) induced
contraction of isolated rat thoracic aorta. Contractile force was measured with force displacement transducer under
1.5¢ loading tension. The mean percent increasing of rCBF was 11.4% (p<0.05) after 10mg/kg Tuber Pinelliae.
Contractions evoked by EP (ED50) and KCI 65.4 mM were decreased significantly by Tuber Pinelliae. L-NNA, ODQ
and atropine significantly altered the effect of Tuber Pinelliae, but propranolol and indomethacin did not change the
relaxation of Tuber Pinelliae. These results indicate that Tuber Pinelliae can relax EP and KCI induced contraction of
isolated rat thoracic aorta and that this decreasing contraction related to epithelium, nitric oxide, and parasympathetics.
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I KE HEA §9 BECE BT 4Hs REEH
(Araceae)tfEYRQ! 7| F=<Pinellia ternata(THUNB) BREITENBACH>
OF BELE BEAQ £HEY T EREY HEOT oS &
sl SRSl £AIRS BRFROIIL FESH Aoltt. £ES #ikkE
FREHOLL BES B Bl Al REdiibE, RIRER, H
ERGEC) Zrago] Aol L TR MOER MY GEEX HEEE BIET
LT TBIREE B (AR (IBoh BEMICRIRIR B ER EOENRE
KA IR LR L TEmSE Sy

$EO| FHOZE H=ER! homogentistic acid, homogentistic
acid glucoside, 3 4-dihydroxybenzoaldehyde, 3,4-dihydroxybenzoaldehyde
diglucoside S YZFE0|=FA] l-ephedrine, 0174} (arginine,
aspartic acid, glutamic acid, serine, glycine, ornithine &), &
(D-glucose, D-glucuronic acid, L-thmnose 5) & #¥ 2ol B
-sitosterol, B-sitosterol glucoside, choline, palmitic acid. isooleic
acid, stearic acid, A6-octadecenoic acid, $5iE E= é‘ﬁ'@l‘/}mo).

ol U3 FMEROZE StERTY, JRMRIER"Y, b
B, DNA G, fi Y Refol thet fEA"™, 71E} B
* ARIAAL : FEE, AR A4AR] (&S 34-2, AFrhEtn SHjatenst
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%ol thgt (e, BB L FURIER, RREETER
So] @R 0] YTk 2 FFolME BRSO AR n)X)=
$EO WS BEol A& £RE Jo] #HEskE Hioloh

g 2 Ay

1. AE
1) g%

BB 158 250g ALY ARE B HiRKET #E
B ZRolA RS B2 50l fsackHA 288 Db ERE
o migol HWEAIZ F RSN
2) it

B0l FRSH Eife EYCRBI BILEE Rl A BBASH
= MESle] ERSIRCE
3) R

=2 g #FH8 HEES  epinephrine, propranolol,
indomethacin, ODQ, L-NNA &2 Sigma(US.A) #&EE FH
K3 9m, buffer solution®] RS Kk HES HFCIY

2. HiH
1) BmRS] WE
45 100gE 3,000m B4 Evi~Z(round bottom flask)ol]
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$L07} Mg vlils G

FIK 2,000me} B4 EE THS, 12087 s g2 FiE
e BEKE BES F 1500rpmlE 1527 Bk &
rotary vaccum evaporatoro 2ol BKE EHFESIH BE MRS
Aol HEE FHHBINC
2) ARY Mo oist B

BeE 250g HIRS ARE BT cageol] ¥ CO, gasE
HEASIK EBEFAIIE SRS YIBIcIe] @RS M BR
& =901 Kreb's solutionol] Bt & MEgol #\igo] 7K E=E
A7174 23 m7t HEESK] MagnusiE o] mal Kreb's-
Henseleit bicarbonate buffer solution (£43:115 mM NaCl, 22.0
mM NaHCO;, 4.6 mM KCl, 1.0 mM NaH,POy, 2.5 mM CaCly,
1.2 mM MgS0,, 11.0 mM glucose)0] S0{Ql= organ bathol} &
EOIARTE MM ARERS W2 MEY —wme isometric
transduceroll A3}l 1.5g9) resting tensionS MSIA L, HHlL
#E7/12 polygraph (Grass 7E}4ol HIIGIGICY #Wo) HEIER
713& ol 7] 8iA epinephrine, propranolol, indomethacin,
ODQ, L-NNA && AMESIITh

3) HEtiEE

H OB FEtE }_@32)% student’s paired and/or unpaired
t-testol] 9513 2m, p-valuer}t & 48 0059 AEE Hol= AL
FYgk xole] SHAIR AT

I

1. Epinephrinec] 9}g} vascular tone(% contraction)ol] @)%]
7ol #ER

AR M AEkol epinephrine 0.1 pME 85K I 5
oF MES) WHEZIE 100% WHEHISE 51998t Organ bath W)
T 7L 10, 30, 100, 300, 1,000 pg/me7F A SIS
I R s KEiRS % ME/12 973 £ 1.0, 828 + 7.7, 529
+ 104,271 £ 68,129 + 3.00 % 4H EEY @ wet 5&
B S REIRS) MBERE B < UCHTable 1).

rir

S

Table 1. Effect of Tuber Pinelfliae extract on the % contractile force
of isolated rat thoracic aorta pretreated epinephrine 0.1 uM (%
contraction)

Biood Vessel Thoracic Aorta
EP 0.1 uM 1000 = 00
TP 0 (ug/ml) 973 = 10
30 g8 + 1T
100 529 + 104"
300 271 = 68~
1,000 129 + 30~

Nean values of % conracton with standard error from 6 expenments are given. TP:

Tuber Pingliae, EP: Epmeptnne, *Swatstically significant comrpared witt epingphrine 01 1

W group(*p¢0.06, <001

2. KClol| ©J3}F vascular tone(% contraction)oll B|X]= £ 50| HE
B5RS HERABINRA] KCl 654 mME %5510 I #ESH ME

9] de /1 100% KHEICE 31N < wl, organ bath <) #E

9] #EE7} 10, 30, 100, 300, 1,000 pg/me7} EA #REESIICY. 1

R BRI % WA 1026 + 01, 1034 = 03, 1004 =

05,931 + 10,871 + 1.7 % contraction® = & Q] gl

w2} BECH R REIERS HEHERS BRE 4 AJUTKTable 2).

Table 2. Effect of Tuber Pinelliae extract on the % contractile force
of isolated rat thoracic aorta pretreated KCl 65.4 mM(% contraction)

Blood Vessel Thoracic Aorta

KCl 654 mM 1000 = 00

TP 10 {ug/mi) 1026 + 0.1
30 1034 = 03
100 1004 = 05
300 B = 10
1,000 grr o+ 1

Other legends are the same as Table 1. =Statistically significant compared with KCI 654
(*p(0.05, ™p<001).

3. M MEAN BE Sl £E %R
BERS M REiiR MERE M kE Slold £EY
WELS BE6H) Y610 epinephrine 0.1 yME #EE5l0] # 3}
e % #EFol thS HIE BZR3IRIC) Organ bath WHY] 4
B9 EEsE 10, 30, 100, 300, 1,000 pg/mé7}t E)AH HRESIGTH
IR HESAEIERS) % KA 1014 + 04, 1023 + 07,
103.3 + 1.0, 105.1 + 0.9, 1062 + 0.9 % KIEHOE £F EEY
ol wel AESH IS AERS) WEHY BOE BB &
UK Table 3).

Table 3. Effect of Tuber Pinelliae extract on the contractile force of
isolated rat thoracic aorta (-) epithelium(% contraction)

Blood Vessel (+) Epithellum () Epithelium
EP 01 uM 1000 = 00 1000 + 00
TP 10 (ug/nl) 973 + 10 1014 + 04
30 828 = 17 1023 = 07
100 528 * 104 1033 * 107
300 211 £ 68 1061 ¢+ 09
1,000 129 * 30 1062+ 09

Other legends are the same as Table 1xStatistically significant compared with
epinephrine 0.1 wM group (“p(0.09)

4. L-NNA gigiEol Ko FR M RE kol thet 47 HR

$EHO| EPOl SEHERIQl ##ol nitric oxided] ZHEQIXE

ol 7] 916l nitric oxide inhibitor®] L-NNA 100uME #i&
HEHIL £ES EEV} organ bathmollA] £%& 10, 30, 100, 300,
1,000¢g/ me7}t EIA FREEGI] BESEH ER, LNNA JEEHT 9.7 +
05 91.8 + 1.4, 342 + 42,109 £ 24, 58 + 1.6 % WMWHIA &
% 1036 + 04, 1063 + 0.7, 107.7 + 0.6, 107.8 + 05, 104.7 + 1.2
% WHENICE FESH KFEIY MRS BEE o AUCHTable 4).

Table 4. Effects of Tuber Pinelliae extract on the contractile force of
isolated rat thoracic aorta pretreated L-NNA 100 uM (% contraction)

Rat
Ong Control L-NNA
EP 0.1 uM 1000 = 00 1000 + 00
TP 10 wl/ml 97 05 1036 £ 04
0 918 £ 14 1063 £ 0.7
100 342 £ 42 1077 £ 06*
300 109 £ 24 1078 £ 09
1000 58 £ 16 1047 £ 12°
Other legends are the same as Table 1% Statistically significant compared with control
group(*p¢0.05)

5. ODQ #ifpEfEol A4St FRS MERAEIR] ISt 7Y HR
TR EPY FMfFEMS] #igo] cyclic AMPLIQ] o13o] ¢l
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= A& Yotd 7l AslA cyclic AMP inhibitor®] ODQ 100 uM
BIEESH L £ EY EEJ} organ bathXollA] &4 10, 30, 100,
300, 1,000 pg/me7t TA RSl BESH BH, ODQ JEHEH
916 + 85,573 + 14.7, 36.6 + 133, 27.8 + 11.6, 199 + 7.8 % I
oA EEE 1052 + 0.3, 109.8 + 09, 1123 + 0.8, 114.0 +
0.2, 1149 + 0.6 % WHENOE HES WiEH19 MHE Bxg
4= QIQACH(Table 5).

Table 5. Effects of Tuber Pinelliae extract on the contractile force of
isolated rat thoracic aorta pretreated ODQ 100 uM (% contraction)

ol A= AL Yotd7) 6k cyclooxygenase inhibitor®!
indomethacin 1.0 tME BIEESIL £E9] BE 7} organ bathiy
A &% 10, 30, 100, 300, 1,000 ug/mé7} =) A #HERSHY ERESH
#8, indomethacin JEHERT 94.6 + 09, 594 * 83, 265 + 5.2,
189 + 6.9, 13.0 £ 6.5 % U HE/IONA] FEHEE 972 + 0.8, 953 +
0.3, 60.9 = 10.1, 401 + 148, 312 + 153 % WHEHLE E=S
Wi MEE BEE 4 8Tt (Table 8).

Table 7. Effects of Tuber Pinelliae extract on the contractile force of
isolated rat thoracic aorta pretreated propranolol 1.0 uM (% contraction)

Rat Rat

Drug Control QDa Drug Cortrol Propranolol
EP 0.1 uM 1000 = 00 1000 £ 00 EP 0.1 uM 1000 = 00 1000 £ 00
TP 10 wg/ml 916 = 85 1052 + 0.3° TP 10ug/ ml 965+ 16 38+ 08
30 573 + 147 1098 £ 09* 30 857 £ 27 876+ 08

100 366 + 133 123 £ 08 100 672 + 66 880 + 39
300 218 + 116 1140 = 0.2* 30 472 + 64 2713+ 88
1CC0 199 + 78 1148 + 06" 1000 P77+ 70 188 = 72

Other legends are the same as Table 1% Statistically significant compared with control
group("p(0.05)

6. Atropine BilEE0] &8 BRS MR AEIARSN tHe +E 9] BR
$EO| EPY| StFEfEMSl #io] FuzIGA Y] ZEQIAE
oty Hsle] BuZHIARARQ] atropine 1.0 M BIREEE
SI 4 E 9] ZBET organ bathMollA] &4 10, 30, 100, 300, 1,000
ug/ml7t DA $REASle] RS 5%, atropine FEHIRT 99.7 = 0.5,
918 + 14, 342 + 42, 109 + 24, 58 + 1.6 % /01N FEEE
1029 + 2.8, 1003 + 2.2, 100.2 + 2.2, 103.3 + 4.0, 121.8 + 54 % ig
BHOE HE0 HEHY MEIE BIEE = AUArkTable VI).

Table 6. Effects of Tuber Pinelliae extract on the contractile force of
isolated rat thoracic aorta pretreated atropine 1.0 uM (% contraction)

Rat

Drug Control Atropine
EP 0.1 uM 1000 £ 00 1000 + 00
TP 10 we/ml 997 + 05 1029 + 28°
30 918 = 14 1003 = 22
100 342 £ 42 1002 £ 22
20 109 = 24 1033 £ 40"
1603 58 £ 16 1218 + 54

Other legends are the same as Table 1% Statistcally significant compared with control
group("p<0.05}

7. Propranolol BilE¥Eol 4kt FFRS] MRS ASHRA tHot £E | H&R

$EO| EPY) SEIERS #o] wziIAA B +ERd o
St ZEQIXE Yolr7y) flsld wAMEA B£8R ARA
propranolol 1.0 yME FIEHESIL 459 #BE7} organ bathy
ol 4] &+ 10, 30, 100, 300, 1,000 ug/mé7t ENAH BESI HESH
#£82, propranolol JRIERT 96.5 + 1.6, 85.7 + 2.7, 672 £ 6.6, 47.2
+ 64,397 + 70 % YiESI00A] EREEE 958 £ 0.9, 876 + 0.8,
68.0 £ 39,273 + 98,188 £ 72 % WHHOE BES WmHY
MEE B\EE = JAUTE (Table 7).

8. Indomethacin FIEEFEEO] kS KRS MaspREhRol tieh 4K
9] HER
L FOl EPQ| iy #BEIEFHS] #4H#H0] cyclooxygenase 43431} A

Other legends are the same as Table 1. * Statistically significant compared with control
group(*p<0.05)

Table 8. Effects of Tuber Pinelliae extract on the contractile force of
isolated rat thoracic aorta pretreated indomethacin 1.0 uM (% contraction)

Rat

Drug Control Indomethacin
EP 0.1 pM 1000 £ 00 1000 = 00
TP 10 we/m 946 £ 08 972 + 08

30 594 + 83 %3+ 03

100 265 + 52 609 * 101

300 189 + 69 401 = 148

1000 130 = 65 312 + 153

Other legends are the same as Table 1% Statistically significant compared with control
group(*p¢0.05)

i

$E= KRN 480 71789 ZEAFE MAS g
g XS AOF 4 ES B-sitosterol, daucine, glucuronic acid,
3, 4-dihydroxybenzaldehyde glycoside, methylthioamino acid,
glycine, -, y-aminobutyric acid E3} l-ephedrine, trigonelline
EE oL vk #RE &, Wolal, 2 ol ol AL
o R I BROE BIBEK, BRILE, ARG BEEo]
Ut £EI SEEoEE TYoldld TFY 41EE FIIA
SoPAU e 2ol QBN FUQE VIHE A & £
B RIS #chy Axak8o] Leh aiks &R 302 &
o eI A1ZH 54171018 RAEE I 7182 dleE
% AF2OZ Uehn] codeineBHs oFst MIa|AHEO] LiERdTH.
A4FE HERRZO] Q= 3,4-dihydroxybenzaldehyde glycoside
S BAZE A2, oA S aglyconeo] ATt A=Ho] 7] W
olth 4EE 7IGEA e BRI, BHE ACS £EE
morphine anbydrous, digitalis, copper sulfate2 FeTE= TE
g dxiske k8ol Atk Al 7HA AL 2E71H 2 HEXT
8 ZAEAE0] AL, 1 78 FEEFE AAsh] mEY
ASE FEFCL olo] #FAEE Y2 glucuronic acid, alkaloid
4l methylthioamino acidZ2 4Z}ECh ot $EFUESIENE

SlMgt A e KBS 5180, HCA(hepatocarcinoma), Ul4
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471 MG 0lXe dE

2} Hela ZAZY HAE Idlskes &E0] HFlshH,
Quartenary ammonium hydrate(trigonelline)™ mouse] et
(hepatocarcinima)& A5l 283 AHZE Rl St Ue
RAOE LEH oM, Bsitosterol B 71 FAlS 7ARE 71K 2
T goErEo] BEEAUT o) 3ol A2 2E = o W
g ASA HUEE XS5, NFElS 719 A& 71se
AMsh= ZHEo] oM £IMHMES ol HStES FWF
Absle] §ekA7] J AJAlA BIE Eoi= tachycardia TEollA]
z L S A pIRlE AEORE R
H1E sl Y199 pHE AN3I7IM A
AL v g ARSIt BB JdERSE SR
‘?} O]Xﬂ” ol A1 acethylcholine, histamine, SHIES
wle AEE fiEel 2akshy) tlE fa7sg 2Eshh
ool & tlgkst okE|EMgo] e £ HY mEol gt fFRe #
2EHLA} B REART™, NO 84%, GMP”™ Sofl IXlE #
B2 BEOY

AR HEAEko epinephrine 0.1 yME #8101 Y
A7 MBS HEIE 100% Y HE/CE 311 organ bath W9
$£579] §EEV} 10, 30, 100, 300, 1,000 pg/me7} HA #EGIA
TSR WSS REARS] % MHE/IS 973 £ 1.0, 828 £ 7.7, 529
104, 271 + 6.8, 129 + 3.002 $ 5T 9 1ol wet FESH
HER KEERS] W ARIEFE S BIEE 4= UAUCKTable 1).

&3 KCl 654 mME REASIe] s mEY Kot
1026 = 0.1, 1034 = 0.3, 1004 = 05, 931 + 1.0, 871 + 1.7 %
contraction2 & 4 H EES ol wet HESH ¥ AR
W REERS BEE & AUCHTable 2).

meEs] sEEERS mERKE Ml Al mot ZH71 3l
on [MisAEMel= EDRF(endothelium derived relaxing
factor)7} Qhol stiggol S8 fEA0] Urk $EHS SHEERS
A ZAAA Qa4 GtsEfERC] VIERAA] 4358 £EH it
BIEAS VDA ZE 480 UERH IS AZEY &8
£ girha AlgPriTable 3).

EPY} U #5770 THSE £ E Q] SEMEFO] nitric oxide] 2H&
178 ool 7] 98l nitric oxide inhibitor®] I-NNAE *']
LRSI PO WEERS BEESH vb shisERol VIERAA ¢

o~
I}
£
%Al
U>~
m)~

0

o ¢

Aw
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BE BEY 5+ ANoH ol £HI MES SFEIEFO] NOQ}
WHol Y AOE ALEEIH (Table 4), MEFQ] wCIE ShiEER

0] cyclic AMPSIO] o] Q= K& Yotd”7] A3l cyclic
AMP inhibitor®l ODQE AAZIg AWT MES shiglEmol
VIERIA] @t ol mEol I cyclic AMPSY] E8ItE
PHo] Ut & 4 Uri(Table 5).
meFe) sERo] AEAZAAT dio] JA7lol Ruzid
BRAAQ] atropines H A28t AT atropineot] 23 SifE(E
Fol ARAEAUCLE (Table 6), WZRIZA B A AAAQ
propranolold]] 254} BFEMERON TSt Sk BEE & §i
T} (Table 7). o= #519] MEHEER) RN EAN= &
Pt PR FALHE FERS HAECL
579) BHEERO] cyclooxygenase WBHITH B0l QU= A

£ oloty] 931 cyclooxygenase inhibitor®] indomethacin &
ol Al £ FkEfERdl & | ESrHTable 8).

ols Eds }0:1 HH pgol ME ?ﬁ’:{%f'ﬁﬁﬁ" FHY £
ol i 5 EISEEAARS ddo] Yo YR nitric oxide 44

43 SRS ¢+ AN
a4 &

£EO M et ERES BESK] tax 4 &Hhe
Aolrt. P KCIE Y 5217 Mol ulolA 8= MigERS
VIERACE M8 MM BRE Sloli] £ES stigERe 8RS
2> QIRICH L-NNA HIEHEE + B HEERS Bed - 3
t}. ODQ #EEE 4ES MBERE #Eg & ATk
Atropine FIREEZE £FO WEHERAS #EE + YTt
Propranclol BIEEE +£EO StEEMC EEe FA EJHCL
Indomethacin FIEE 4B ShEEA BE8s FA EJct
$EO ME 9&%’(‘5}5@9 €O LRI HE 5 BITRmERS

nitric oxide®} o] Y& AT ERFCE
SR
o] =22 2004 HZhsknie] ] Kol 9JsiAl =dE.
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