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Effects of Several Herbs on the Blood Vessel

Han Jong-Hyun, Choi Min-Ho, Nam Tae-Sun, Ryu Do-Gon
School of Oriental Medicine, Wonkwang University
Medicinal Resources Research Center of Wonkwang University

Rhizoma Arisaematis, Lignum Akebiae, Rhizoma Zedoariae, Cortex Eucommiae, Folium
Perillae, Radix Sophorae Subprostratae, Radixi, Radix Ledeboutriellae, Rhizoma Atractylodis,
Herba Ephedrae, Radix Puerariae and Radi Aconitx Bupleuri have been used in Korea for
many centuries as a treatment for various disease.

The purpose of the present study is to determine the effect of several herbs on
norepinephrine(NE) induced blood vessel contraction in rabbits and pigs. Rabbit(2 kg, male)
were killed by COz exposure and a segment (8-10mm) of each rabbit was cut into equal
segments and mounted in a tissue bath. Contractile force was measured with force
displacement transducers under 2-3 g loading tension. The dose of norepinephrine(NE) which
evoked 50% of maximal response (EDw) was obtained from cumulative dose response curves
for NE (10°~10"M).

Contractions evoked by NE (EDs) were inhibited significantly by Rhizoma Arisaermatis,
Lignum Akebiae, Rhizoma Zedoariae, Cortex Eucommiae, Folium Perillae, Radix Sophorae
Subprostratae and Herba Ephedrae in abdominal aorta.

Contractions evoked by NE (EDsx) were inhibited significantly by  Lignum Akebiae,
Rhizoma Zedoariae, Cortex Eucommiae, Herba Ephedrae, Radix Puerariae and Radix
Bupleuri in femoral artery.

Contractions evoked by NE (EDs) were inhibited significantly by Radix Sophorae
Subprostratae, Radix Aconiti and Herba Ephedrae in renal artery.

These results indicate that each herb can relax NE induced contraction of rabbit and pig
blood vessel selectively, and that this relaxation relates to Gui-Gyung(57i5%).
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(round bottom flask)oll ZHF 1,000meet 7
Yo ok, 12083 71gstd 4L HgAE o
B2 ATe F 10000 rpmeE 3083 944
22]3 X rotary vacuum evaporatorell %
749t H&sle] ZARLYE do] AlRE AMRE
gom Bad wal FFHFA wo HAezw
AL-8-8+ et

2) Rabbit ¥ pigel & aoll st AE

Rabbitel]l o]At3let4 gasE& FUAIA HAAAL
AR &zt s HEste] Pae] &4l 7t
A FE2 AT F AT pigel ¥
o T27d oFsle] FE Aoy AT
z} f@e] Zolst 4~5mrt HA 3 Magnus
9?0 uje} Krebs-Henseleit bicarbonate buffer
solution(ZA : 118mM NaCl, 27.2mM NaHCO;,
48mM KCl, 1.0mM KH:POs; 1.8mM CaCl,
121mM MgSOs ¥ 11.1ImM glucose)o] €
2l organ batholl &439ict.

ko] #&£8e dfe ddE isometric
transducerel @Z3le] rabbitol = 2.0g, pigol
¥ 30g9 resting tensions metaa®, 24%

& physiograph(Grass, U.S.A.) L:oll 27138
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B g EAHAYE student s paired
and/or unpaired t-testol]l <&} 29, p-value
7 HAE 0062 e Holt: AS FoAd A

ole} AR skt

4) AH8 A2t

B A¥o A&3 Al2k& norepinephrine<
Sigma (US.A) AEE AMgdey, buffer
solutiong e Alke g AlgE AHE-EA

o

. s

1. Norepinephrine ED50¢] ¥
2o ulx]& geke) Az}

1) mee &0

zt 3 #4ll norepinephrine EDxs 131
F&3 gH F££28L 100 %¥T-FHLE 3§
i organ bath ¢ A9 F=7F 05 10,
35, 50 mg/mi7} HA ¥4t 2 AR &
BredoixE 938+22 896%21, 692%22,
538+77 %+&¥E, UETHAA= 835k
27, 6801t49, 425+82, 80*45 %F£¥E,
ARzl e 983+44, 96.0+62, 855163,
818143 %F=dog EFFUAAM {3
F3to] ol ge AFH 5 YUK Table .

2) Ko 2

7z} @3 norepinephrine EDw& F¢13to]
F2% gdo #5848 100 ¥rxygoz 3
i organ bath Wol %9 =7l 05 10,
35, 50 mg/mi7} A ¥4t 21 A =
Bradis 942+39, 79.2%58 458163,
374%46 - %% e, dETAGgME 887+
81, 780%55, 35.0xRY, 167138 %T&HE,
Az alo = 94.0%4.0, 928136, 835+586,
720%51 BrZyEos BERZun oE g
A ols gl olghag-S #EAF £ AN
tHTable 1I).
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Table 1. Effects of Rhizoma Arisaematis extract on the contractile force of isolated abdominal

aorta and femoral artery in rabbits,

renal artery in pigs pretreated norepinephring

EDso
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery

Drug(mg/mé) | Control(NE) RA Control(NE) RA Control(NE) RA
05 954 = 32 | 938 £ 22 | 867 £ 29 ; 835+ 27 | 985 + 50 { 983 * 44
1 902 £ 24 { 896 £ 21 | 723 + 52 i 680 £ 49 | 962 * 67 | 950 * 62
35 728 £ 55 | 692 + 22 | 488 + 65 | 425 + 82 | 883 + 58 | 855 * 63
5 685 + 47 {538 £ 77+ | 123 + 43 i 80 * 45 | 806 + 62 | 81.8 * 43
Mean values of % contraction with standard error from 6 experiments are given. RA:

Rhizoma  Arisaematis,
norepinephrine EDs group(: p<0.05)

NE: Norepinephrine

% Statistically significant compared  with

Table . Effects of Lignum Akebiae extract on the contractile force of isolated abdominal

aorta and femoral artery in rabbits,

renal artery in pigs pretreated norepinephrine

EDso
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/m) | Control(NE) LA Control(NE) LA Control(NE) LA
0.5 956 £ 35 942 £ 39| 903 + 88 :87 + 81| 958 * 34 { 940 £ 40
1 820 £ 56 1792 £ 58| 827 + 54 { 780 £ 55 | 902 * 41 i 928 * 36
35 666 £ 95 1458 = 63+ 455 £ 42 { 350 £ 89 | 862 £ 53 | 835 = 56
5 523 £ 62 374 * 46+ | 360 £ 38 { 167 £ 38| 756 £ 63 { 720 £ 5.1
Mean values of % contraction with standard error from 6 experiments are given. LA

Lignum Akebiae, NE: Norepinephrine ; Statistically significant compared with norepinephrine

EDso group(: p<0.05)

3) &kl 5

zZt 3ol norepinephrine EDns $o{ 6t
TET g £EHHL 100 %¥FEHoE )
I organ bath W9 BZ9 X7 05 10,
35, 50 mg/m7t HA T8k 1 AR &
EEdolMEs 838%114, 668+10.1, 350*44,
56125 %F&5HEE, dETHAME 737F
13.0, 440135, 187%96, 3.3+1.7 %8 &,
NASao) e 905E15 885125 850130,
6+42 %r=gor RRpun 5

o)
A

A frog Ede ol gs widY
t}(Table III).

pol

4) ¥l g3
7} g norepinephrine EDxne %9
%% FHY F5HE 100 ¥rHEer
organ bath W8] F&¢ ¥=7} 05 10,
35, 50 mg/mi7} HA Tt 1 A3 &
EEud s 827+6.2, 71.3+1105 550%111,
193£72 %T58E, dEEHAME 983%

2
ES
3l
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Table Ill. Effects of Rhizoma Zedoariae extract on the contractile force of isolated abdominal
aorta and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine

EDsoTable IV.
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery

Drug(mg/m¢) | Control(NE) RZ Control(NE) RZ Control(NE) RZ
05 859 £ 106 {838 + 114|868 £ 120{737 + 130 | 934 £ 25 ; 905 + 15
1 735 £ 94 1668 * 10.1| 720 £ 84 {440 + 135 900 * 43 | 835 * 25
35 408 + 42 {350 £ 44| 432 £ 72 {187 £ 96| 876 * 52 ; 850 * 3.0
5 300 £ 65 56+ 25| 383 £56 {33+ 17~] 712 £ 63 { 806 £ 42
Mean values of % contraction with standard error from 6 experiments are given. RZ:

Rhizoma Zedoariae, NE: Norepinephrine
norepinephrine EDso group(”: p<0.05)

Statistically  significant compared  with

Table V. Effects of Cortex Eucommiae extract on the contractile force of isolated abdominal
aorta and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine

ED=
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/me) | Control(NE) CE Control(NE) CE Control(NE) CE
05 Q25 *+ 40 187 + 62980 £23 {983 £ 10 | 956 = 18 { 938 £ 17
1 813 £ 94 :713 £ 105 972 + 25 | 988 * 25 | 908 * 44 | 894 * 30
35 623 + 62 {550 = 111 | 927 £ 18 { 918 £ 13 | 883 = 38 | 844 £ 43
5 450 £ 52 {193 £ 72«| 654 £ 34 { 583 £ 27 | 729 £ 60 { 722 £ 74

Mean values of %
Cortex  Eucommiae,
norepinephrine EDsp group(:

contraction with standard error from 6 experiments are given. CE:
NE: Norepinephrine ; Stafistically significant compared with
p<0.05)

1.0, 988+25, 91.8%1.3, 583127 %+%¥&, 35 50 mg/mi7t HA Fqsck 1 23 =
274 F el M e 938%1.7, 89.4£30, 844i 3, EEHdAE 67.0£78, 375+1L1, 215%105,
22%74 %5EEoR BERFwAM Foj3k ¥ 38138 %TFEHE, HEFHAME 975125

e} o]AE-& A £ AU Table IV).

5) &%Ee &3

2t "3l norepinephrine EDso& Fojslol
F23 g £28E 100 ¥5-5Hog 3
T organ bath e 42499 5=7} 05 10,

918+49, 848+48 488+139 %+EHE, A
Zemo| A 948+23 940%29, 935+22
T18%76 %FHHLE BERFUAN folg
Bl oghge BAY 5 ARTHTable V).
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Table V. Effects of Foliun Perilae extract on the contractile force of isolated abdominal
aorta and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine

EDso
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/mé) | Control(NE) FP Control{NE) FP Control{NE) FP
0.5 780 £ 97 {670 £ 78] 983 £ 45 {975 £ 25| 954 = 20 { 948 * 23
1 627 £ 104 :375 £ 111 ] 928 £ 60 {918 £ 49| R3 + 26 { 940 + 29
35 486 £ 82 {215 £ 105 | 879 = 36 {848 = 48| 85 £ 60 | 935 £ 22
5 276 + 45 ; 38+ 38+|700 £ 1121488 + 139 883 £ 62 { 778 £ 76

Mean values of % contraction with standard error from 6 experiments are given. FP:
Folium Perillae, NE: Norepinephrine ; Statistically significant compared with norepinephrine
EDso group(: p<0.05)

6) xR Fo

Z} F#ol norepinephrine EDsx& F{3}q]
FE3 e £FYL 100 %55Ho2 3
I organ bath W9l 4529 FX7} 05, 10,
35, 50 mg/mli7t HA FA3HAG 2 A 5
BEdoAe 993+08 875%32, 555+73
95174 %r&HS, YETHAME B3E10,
96.0£17, 8.8+3.0, 4751102 %82, Al

FF o= 873123 738*24, 60.0*6.38
268+26 %F+&Hozw HETulal AT o
A s "] ojghRes #AE 5 A
tHTable VI).

Table VI. Effects of Radix Sophorae Subprostratae extract on the contractile force of
isolated abdominal aorta and femoral arery in rabbits, renal artery in pigs pretreated
norepinephrine EDsy

% contraction

Blood Vessel Abdominal Aorta Femoral Artery Renal Artery

Drug(mg/mf) | Control(NE) RSS Control(NE) RSS Control(NE) RSS
05 968 = 18 { 993 + 08 { 980 = 12 {983 £ 10| 925 * 30 | 873 * 23
1 852 £ 38 i 875 + 32 | 945 £ 20 {960 * 17| 834 + 47 ; 788 * 24
35 670 £ 82 { 555 + 73 | 842 = 33 i858 + 30| 728 £ 7.1 : 600 * 6.8
5 354 £ 48 95 £ 74+ | 605 * 68 {475 £ 102 | 536 = 48 | 2568 £ 26~

Mean values of % contraction with standard error. from 6 experiments are given. RSS:
Radix Sophorae Subprostratae, NE: Norepinephrine ; Statistically significant compared with
norepinephrine EDsy group(: p<0.05)
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7) KTl g

Zt @@l norepinephrine EDso& F43}
o F5% P F54L 100 %T5YLo2
83 organ bath Vel Fx9 Fx7) 05 1.0,
35, 50 mg/mi7t HA Fosdct. 1 A3 §
BealoAE 1056%53, 93.8+46, 90657,

63749 %T59E, dEFHAAE 735+
2.3, 695%89, 520196, 463182 %T+&FH g,
AZTHAME 770154, 668165, 495144,
370£20 %58 oz AFFHAN {27t
ol ojgAES BAY 4+ UAUTHTable VID).

Table VI. Effects of Radix Aconiti extract on the contractile force of isolated abdominal aorta
and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine EDso

% contraction

Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/m¢) | Control(NE) RA Control{NE) RA Control(NE) RA
0.5 984 £ 25 110566 £ 53| 936 + 28 1735 £ 23| 85 86 770 £ 54
1 910 £ 33 ; 938 £ 46 | 853 £ 87 {695 £ 89| 727 £ 72 | 658 * 65
35 826 + 42 { 906 £ 57 | 738 £ 82 {520 £ 96| 583 £ 66 | 495 * 44
5 526 £ 68 | 637 + 49| 654 £ 72 :463 £ 82 481 £ 35 {370 £ 20+
Mean values of % contraction with standard error from 6 experiments are given. RA:

Radix Aconiti NE: Norepinephrine 5 Statistically significant compared with norepinephrine

EDs group(: p<0.05)

8) psR el &3

Z} &3] norepinephrine EDsS Fof3}o]
F23 g#9 £58E 100 %7F5Ye2 3
2 organ bath W9 WF9 F=7F 05 10,
35, 50 mg/mi7t HA Foigisty. 2 2H &

B e 1014%14, 966%27, 8.2+4.2
Table WVIil. Effects of Radix Ledeboutriellae

norepinephrine ED=

790142 %7%8E, dEEHAAME 9887
13, 923%22, 71.3%+29, 51.7+43 %+%¥g,
NAZulo] A= 835+31, 81.2+36, 70.3+35,
688+t41 %FEYPoz o oldzg e T
23 4 A HTable VIID).

extract on the contractile force of isolated
abdominal aorta and femoral artery in rabbits, renal artery in pigs pretreated

% contraction

Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/mf) | Control(NE) AL Control(NE) RL Control(NE) AL
05 986 + 15 {1014 £ 14) 043 = 16 { 987 £ 13 | 872 £ 40 | 835 £ 3.1
1 930 £ 44 § 966 + 27| 894 £ 45 { 23 + 22 | 769 + 34 | 812 £ 36
35 768 £ 62 | 862 + 42| 733 £ 37 { 713 £ 29 [ 636 = 51 i 703 £ 35
5 649 £ 72 { 790 + 42| 605 £ 65§ 517 + 43 [ 580 * 67 ; 688 £ 4.1
Mean values of % contraction with standard error from 6 experiments are given. RL:

Radix  Ledeboutriellae,
norepinephrine EDs group(: p<0.05)

NE: Norepinephrine

Y Statistically  significant

compared with
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9) #mel g3

Z} o] norepinephrine EDspS Fo3He]
F2¢ @9 £58L 100 ¥F5YeR 3}
3 organ bath el FE FE7F 05 10,
35, 50 mg/mi7t HA FA3ct 1 A &
BEulo] A= 100.0£20, 96.2%27, 8.0+91,

654£122 %F%3E, WHAFAAME I17E
23, 90.7£47, 7L.0£107, 31.7+43 %T54 <&,
AR = 80.3%5.1, 783%46, 77.8+45,
742155 %T&E g dEFHiA Fo% &
#o] ojgAEe #FY 5 UAUTHTable IX).

Table IX. Effects of Rhizoma Atractylodis extract on the contractile force of isolated
abdominal aorta and femoral artery in rabbits, renal artery in pigs pretreated

norepinephrine EDsy

% contraction

Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(meg/mf) | Control(NE) RA Control(NE) RA Control{NE) RA
05 973 £ 22 11000 £ 20| 950 £ 23 {977 £ 23] 935 £ 42 { 803 £ 51
1 900 =55 962 & 27] 894 £ 42 (907 £ 47| 826 £ 58 i 783 = 46
35 830 + 62 : 850 91| 768 £ 48 {710 £ 107 | 722 £ 60 | 778 £ 45
5 584 *+ 107 i 654 = 122 565 £ 54 | 317 £ 43+ | 633 £ 58 { 742 = 55
Mean values of % contraction with standard error from 6 experiments are given. RA:

Rhizoma Atraclylodls, ~ NE: Norepinephrine
norepinephrine EDsy group(: p<0.05)

10) W= =4

Zt @@ norepinephrine EDsp& 58t
FE3 g@9 £58E 100 %¥+EHoz 3
i organ bath W2l wiste] sx7F 05 1.0,

35, 50 mg/mi7t A Feisdch 2 23 %
BEdoAs 90.7x18, 683%89, 51.7%94,

Table X. Effects of Herba Ephedrae extract on

Statistically significant compared with

127194 %T5¥E, WEHETANME %653+
2.3, 89.8+26, 400173, 45120 %T%YE,
AGEHol A= 903154, 76.0£6.8, 483164,
163+10 %F&Hor ERFY, dqEHTY, 4
AN FAg dEY ojgztge #ET
7 AATHTable X).

the contractile force of isolated abdominal aorta

and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine EDsp

% contraction

Blood Vessel{  Abdominal Aorta Femoral Artery Renal Artery.
Drug(mg/mé) | Control(NE) HE Control(NE) HE Control(NE) HE
05 964 + 32 907 + 18} 962 + 22 {9653 £ 23| 922 + 33 | 903 £ 54
1 837 + 88 | 683 * 89| 847 * 53 898 + 26 | 880 + 96 | 760 * 68
35 652 + 7.0 | 517 + 94| 546 + 45 | 400 £ 7.3 | 585 + 76 | 483 * 64
5 426 £ 52 {127 £ 94+ | 202 * 40 45 + 20« | 427 £ 58 { 163 £ 1.0+
Mean values of % contraction with standard error from 6 experiments are given.” HE:

Herba Ephedrae, NE: Norepinephrine ; Statistically significant compared with norepinephrine

EDso group(: p<0.05)
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11) B8Rl 53 47144 %F5EE, dEHFTHAME 915+
44, 765+6.7, H.0x96, 45156 %TrEHHE,
AAFHAAME 893%+90, 850*11.2, 76.0x
120, 55.7%157 %F&Ho 2 dEHTHAA |
ok o olggs AT £ AT
(Table XI).

7} &) norepinephrine ED:& ¥3}
o 5% A FHYE 100 BTFFYHeE
3} organ bath el Z29 %7} 05 1.0,
35, 50 mg/ml7t A F&dct. 1 AH &
BEdoAs 97.0x15 94.3+35 79.0%23,

Table Xi. Effects of Radix Fuerariae extract on the contractile force of isolated abdominal
aorta and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine

EDso
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/m¢) | Control(NE) RP Control{NE) RP Control(NE) RP
05 980 £ 16 { 970 £ 15 |1 903 £ 40 | 915 £ 44 | 926 £ 54 {833 = 90
1 R0 + 44 ; 943 £ 35 | 734 £ 62 ; 765 £ 67 | 800 £ 95 850 = 112
35 810 £ 62 { 790 £ 23 | 468 £ 65 | 350 % 96 | 886 + 102760 £ 120
5 523 £ 55 { 447 £ 44 | 383 £ 42 | 45 £ 56+ | 658% 109 {557 * 157

Mean values of % contraction with_ standard error from 6 experiments are given. RP:
Radix Puerqn’ae, NE: Norepinephrine ; Statistically significant compared with norepinephrine
EDs group(: p<0.05)

12) %#82 &3

2} ¥3ol| norepinephrine EDxng Fi3ld
F23 889 £EHHE 100 ¥+-&¥og 3
I organ bath W9 A& F=7} 05 10,
35 50 mg/m7t HA F434c. 2 A3 &
BEdolMe= 875+65 750%90, 555%125,

H5165 %TEHE, HEFHAME 9283+
27, 862150, 628+84, 325£84 %T=HL,
AZEHAME 89.2+57, 864£65, 828%53,
618198 %Tr&H oz dEFHAM FAF &
Te} o]zE2 #FEY 4 UUTHTable XID).

Table Xll. Effects of Radix Bupleuri extract on the contractile force of isolated abdominal
aorta and femoral artery in rabbits, renal artery in pigs pretreated norepinephrine

EDso
% contraction
Blood Vessel Abdominal Aorta Femoral Artery Renal Artery
Drug(mg/m) | Control(NE) RB Control{NE) RB Control(NE) RB
0.5 965 + 44 {875 + 65| 934 £ 30 | 9283+ 27 | 957 £ 35 | 892 £ 57
1 868 £ 78 {750 £ 90| 886 + 47 | 862 £ 50 | 02 £ 66 | 84 £ 65
35 670 £ 6.8 555 £ 125} 720 = 65 : 628 = 84 | 844 * 50 | 828 * 53
5 528 + 50 {455 £ 65| 482 + 50 {325 % 84| 633 £ 62 | 618 + 98

Mean values of % contraction with standard error from 6 experiments are given. RB:
Radix Bupleuri, NE: Norepinephrine ; Statistically significant compared with norepinephrine
EDso group(: p<0.05)
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