SAYIgRIEBIX M 174 25 Korean J. Oriental Physiology & Pathology 17(2):493~498, 2003

Study on the Effect of Jakyakgamcho-tang

Yun Suk Lee, Hyung Chang Kim, Eui Hyun Whang, Sung Kyun Jo, In Gyu Lim', Jong Hyun Han™

Department of Pharmacology, School of Oriental Medicine, Professional Graduate School of Wonkwang University

Paeoniae Radix, Glycyrrhizae Radix and Jakyakgamchotang have been used in Oriental Medicine for many
centuries as a treatment for various disease. The purpose of the present study is to determine the effect of Paeoniae
Radix, Glycyrrhizae Radix and Jakyakgamchotang on narepinephrine(NE) induced contraction of isolated rabbit femoral
artery. Rabbits (2.0kg, female) were killed by CO» exposure and a segment (8-10mm) of the aortic ring from each rabbit
was cut into equal segments and mounted 'in pairs’ in a tissue bath. Contractile force was measured with force
displacement transducers under 1.5g loading tension. The dose of NE which evoked 50% of maximal response (EDso)
was obtained from cumulative dose response curves for NE (107 ~10“M). Contractions evoked by NE (EDso) were
inhibited significantly by Paeoniae Radix, Glycyrrhizae Radix and Jakyakgamcho-tang. The mean percent inhibition of
NE induced contraction was 83.9% (p<0.01) after 150x¢/m¢ Paeoniae Radix, 101.1%(p<0.01) after 150 xf/me,
Glycyrrhizae Radix and 107.3%(p<0.01) after 150x¢/m¢ Jakyakgamcho-tang, Indomethacin slightly but significantly
attenuated the inhibitory effects of Paeoniae Radix. Following treatment with indomethacin, the mean percent inhibition
caused by 150.¢/m¢ Paeoniae Radix fell to 16.4% in femoral artery induced by NE contraction. Propranolol, ODQ, and
L-NNA did not significantly alter the inhibitory effect of Paeoniae Radix. ODQ slightly but significantly attenuated the
inhibitory effects of Glycyrrhizae Radix. Following treatment with ODQ, the mean percent inhibition caused by 150.¢/mé
Glycyrrhizae Radix fell to 13.0% in femoral artery induced by NE contraction. Propranolol, indomethacin and L-NNA did
not significantly alter the inhibitory effect of Glycyrrhizae Radix. L-NNA slightly but significantly attenuated the inhibitory
effects of Jakyakgamchotang. Foliowing treatment with L-NNA, the mean percent inhibition caused by 150ué/mé
Jakyakgamchotang fell to 13.8% in femoral artery induced by NE contraction. Propranolol, ODQ and indomethacin did
not significantly alter the inhibitory effect of Jakyakgamcho-tang. These results indicate that Paeoniae Radix,
Glycyrrhizae Radix and Jakyakgamcho-tang can relax NE induced contraction of the isolated rabbit femoral artery, and
that this inhibition related to nitric oxide.

Key words : Jakyakgamcho-tang(% % ;5), Paeoniae Radix, Glycyrrhizae Radix, NE induced contraction
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Ol YT HBE SHEBEEC AR Rkl nX= B8
S BT @Ry EHY KRS N BRSIUA ST
AR 2 Wy
1. S8 %Y o9
HEEYMS faE 2kgW 29 New Zealand White Rabbits
Hif BiREE7] REY BRA B, FEo 28 7550
ft#oraA 28R Bk 8= Rigol HEAIZ & #R3
C}. Eipoll FRTH 5% HEE BEYCRER HMB@ARGIA
BASIH FESH the FRASITL

2. (R

A HRol RS RE2
indomethacin, methylene blue, ODQ, L-NNAZEL Sigma
(US.A) RMES #H 31929, buffer solution?] HIES Hk
RES FERSIT

norepinephrine, propranolol,

3. RS B

2}7}o) S, Hi, SEHEE 100g 3,000n BE 2ot~
H(round bottom flask)oll ZEiE/K 2,000me<} 4 E2 T}, 120
5378 sk B2 MBS BEKE AT 5 1500rpm S E
1527} #Z 0 57BESH # rotary vaccum evaporatorol] @o] ek B
fEclod 100me7t T 5 Sl BBLE ERSIIC

4. ZHRO| MEo| H3t Hik

H8E 2kg WA Hitt KRE HPFAT cageol €1 CO; gas
g EASK] 2E3AIR & REBES HHcld BRE =0
Kreb’s solutionol] B+ ¥ MEo] #Fo] 71X REF A7I17t
23m7t EIEE 5kd Magnus #0) wel Kreb's-Henseleit
bicarbonate buffer solution (Z£4:115mM NaCl, 22.0mM
NaHCO;, 4.6mM KCl, 1.0mM NaH,POy, 25mM CaCl;, 1.2mM
MgS0O;, 11.0mM glucose)o] EoIRE organ bathol| BEESIITT
BRERS A2 N8 —iHE isometric tranducerol] ik
Bl 1.5g9] resting tensionS HISIH I FHlk #5712 polygraph
(Grass 7E) kol $#iC3IRC). ZF By f&AS EEER #EsS
2ot 7] dlA] norepinephrine, propranolol, indomethacin,

methylene blue, ODQ, L-NNA & {#HSINC)
5. HatiEE
& EHY HEHEEPS  student’ s paired and/or

unpaired t-testoll #&K51R O, p-value?} |48} 0,059 WS B
dle 4% AEC RS BAZ Ut
4

1. Norepinephrine EDS0S 2 3T MEW ol nIX|= o]
R

SREEBIARO] norepinephrine ED50E #REASIO] i #ES M
9] i #5718 100% M #E/1SE G611, organ bath W9 &3O @&
EE71 15, 50, 15048/ me7t Bl & HRESIHCE 1 &R HEkshikol
A 968 + 23,861 * 48,161 + 3.0 % WEIOE HH B
ES] E7lo) wiet BE BB#R tEERE B8R + i
ICHTable 1),

Table 1. Effect of Paeoniae Radix extract on the contractile force of
isolated rabbit femoral artery pretreated norepinephrine EDso

Blood Vessel Femoral Artery(% Contraction)
NE £D50 1000 = 00
PR 15(ul/ml) 968 + 23
150 86.1 + 48"
100 161 + 30"

Mean values of % contraction with standard error from 6 experiments are gwven. PR:
Pagoniae Radix, NE: Norepinephrine, * : Statstically significant compared with
norepinephrine EDsy group(*p<0.05, *:p<001).

2. Propranolol RIE¥EC] RS KR FHE@ERo) it B
BR

HEEO] NEso i #8577 MHEIEMC &S S dolrr] sl
o} propranolol 10'MS #IEIES} 1L, AEES) BV} organ bath
AollA] &4 15, 50, 150u¢/me7} SEIE S #@sINTh 1 BR
propranolol JEHEHT 96.8 * 2.3, 86.1 + 48,161 *+ 3.0 % I #E
1014 947 + 26, 828+ 53,145 * 3.6 % WHEHOE BHET
WHESIS IS BREE & RIATH (Table 2).

Table 2. Effects of Paeoniae Radix extract on the contractile force
of isolated rabbit femoral artery pretreated propranolol 10°M

Drug Control Propranclol
NE EDsp 1000 = 00 1000 £ 00
PR 15 ul/m %8 + 23 U7 + 26
50 861 + 48 828 £ 53
150 161 £ 30 145 £ 36

Mean values of actual contracton with standard error from 6 experiments are given. PR:
Paeoniae Radix, NE: norepinephrine

3. Indomethacin BifE¥EAl KSH KR REEBMRoI thSH HEEO
BR

Aol KBS EBINKO tHS AEEfERIO] cyclooxygenase
A8 d@o] Ae AE YolHry] A cyclooxygenase
inhibitor¢] indomethacin 10°ME @igEESIEch I &R
indomethacin JE¥ERT 96.8 £ 2.3, 861 + 48,161 * 3.0 % Ut
fES00A] EEEE 917 £ 35, 83.0% 50,325 + 42 % WHEAL
T HESH WENY MHE BRE 5 AT (Table 3).

Table 3. Effects of Paeoniae Radix extract on the contractile force
of isolated rabbit femoral artery pretreated indomethacin 10”M

Drug Control Indomethacin
NE EDsp 1000 £ 00 1000 = 00
PR 15 ul/m %8 + 23 917 + 35
50 861 + 48 830 £+ 50
150 16.1 = 30 R5 + 42

Mean values of actual contraction with standard error from 6 expenments are gwen. PR:
Paeoniae Radix, NE: norepinephrine, * Statistically significant compared with control
group (*: p<0.05).
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4. ODQ #IEEo] &St KA FEREbRol chSh SO HR

%3S NE EDso Wi #577 MIBHERS #E@E Lot A5t
& cyclic GMP inhibitor9]l ODQE RISl SO BEV}
organ bathol|lA] &% 15, 50, 150ut/mi7} T2 HESIN
73l fER, ODQ KM 968 + 23, 861 £ 48,161 £ 3.0 %
I FESI0IA] BEREEE 93.0 + 38,849+ 52,132 + 25 % &S
O F HES HHENY MHE HEY 4 ATt (Table 4).

Table 4. Effects of Paeoniae Radix extract on the contractile force
of isolated rabbit femoral artery pretreated ODQ 107M

Drug Control Methylene Blue
NE EDso 1000 £ 00 1000 £ 00
PR 15 w/m g8 + 23 930 + 38
50 861 + 48 849 + 52
150 161 + 30 132 + 25

Mean values of actual contraction with standard error from 6 experments are given. PR:
Paeoniae Radix, NE: norepinephring

5. L-NNA #iggol &3 KR HB#hikol st S| HiR

80 NE EDso Y #577 HIEIERS #EO] nitric oxided)
{EFQIAE Yol 7] 98k nitric oxide inhibitorQ] L-NNAE
HIBEEESH T S3ES) BV} organ bathollA] &4 15, 50, 1504
/7t T E £ 501 RSt £5R, L-NNA EHEqET 968 + 2.3,
861 + 458,161 + 3.0, % WiEHolA % 878 + 4.0, 76.1
T 63 112 £ 34 % WHKEHOE HES BN NHE BE
g 4 i (Table 5).

Table 5. Effects of Paeoniae Radix extract on the contractile force
of isolated rabbit femoral artery pretreated L-NNA 107M

Drug Control L-NNA
NE EDso 1000 = 00 1000 £ 00
PR 15 W/m 968 + 23 878 + 40

50 861 = 48 761 + 63

150 161 + 30 112 + 34

Mean values of actual contraction with standard error from 6 experments are given. PR:
Paeoniae Radix, NE: norepinephrine

6. Norepinephrine EDxQ Z FH#HTr MEW #Eo] PIX|= HES
HR

B8RO norepinephrine EDso2 #5351 i 5 MES
i #8772 100% U KE/TSZ BhaL, organ bath W9 HES BE
7} 15, 50, 150p8/ml7} E1E 2 #HESIGCE 1 &R RERB)ROIA]
=838 + 63,483 £ 52,-1.1 + 1.0 % {WHOE HE BE
9] semoll wel HES FReke) MEERS HiRd 4 AR
C}(Table 6).

Table 6. Effect of Glycyrrhizae Radix extract on the contractile force
of isolated rabbit femoral artery pretreated norepinephrine EDso

7. Propranolol RipgEHol KTt 71EQ FERSIARO) TiT HEY
R

HEO NESO W #E577 HISWERO] H8 S Yoty 9
6} propranolol 10-7ME AiEEHESHL, HES BE” organ
bath ol 4] &4 15, 50, 150ut/ me7} H T8 RESINCE 1 R
propranolol [E¥ET 838 L 63,483 + 52,-11 £ 1.0 % I#E
7ol 593 * 62, 204% 45,05 + 02 % KREHOZ HES
Il REHQ MEE BEY o AT} (Table 7).

Table 7. Effects of Glycyrrhizae Radix extract on the contractile
force of isolated rabbit femoral artery pretreated propranolol 107M

Drug Control Propranolo!
NE EDs 1000 + 00 1000 + 00
GR 15 u/m 838 + 63 503 £ 62
50 483 + 52 04 + 45
150 11+ 10 05 + 02

Mean values of actual contracton with standard error from 6 experiments are given,
GR Glycyrrhizae Radix, NE: norepinephrine

8. Indomethacin FIFEHEO] T KRS HERSIKO) T HES
R

HEY KR ESHROl thS} St##fERIO] cyclooxygenase
BET d@o] Ue AE LotE7] KA cyclooxygenase
inhibitor¢} indomethacin 10ME @EESINCE 1 &8
indomethacin FEHEH] 838 * 6.3, 483 + 52, -11 + 1.0 % iy
BAolAl EIE® 633 £ 7.2, 337+ 46,22 + 13 % WEHS
2 FES WEH9) HE BES 4 AT} (Table 8).

Table 8. Effects of Glycyrrhizae Radix extract on the contractile
force of isolated rabbit femoral artery pretreated indomethacin 107M

Drug Control Indomethacin
NE EDso 1000 £ 00 1000 £ 00
GR 15 ul/m 838 + 63 633 + 72
50 483 + 52 337 + 46
150 11+ 10 22 £ 13

Mean values of actual contraction with standard error from 6 experiments are given.
GR Glycyrrhizae Radix, NE: norepinephrine

9. ODQ gl &St KR FEg@iiko] e HEY BR

HEO| NE ED50 i #6577 IIHIMERS #EE Yol7] st
o} cyclic GMP inhibitor¢! ODQE #igEEsIY HES BE7}
organ bathioll 4} &%& 15, 50, 150/ w7t DTE %Al i
23} &3, ODQ EHEH] 83.8% 63,483 + 52, -1.1 + 1.0 % 4
E/I00A] ERBE 876 £ 72,551+ 52,119 + 18 % WAEHS
2 HES WEHY HE BEE + AU (Table 9).

Table 9. Effects of Glycyrrhizae Radix extract on the contractile
force of isolated rabbit femoral artery pretreated ODQ 107M

Biood Vessel Femoral Artery(% Contraction) Drug Control Methylene Blue
NE EDso 1000 = 00 NE EDso 1000 £ 00 1000 £ 00
GR 15(ul /al) 833 £ 63 GR 15 ul/m 838 £ 63 786 + 72
150 483 x 52 50 483 + 52 5.1 + 52

100 11 £ 107 150 41+ 10 19 = 18

Mean values of % contracton with standard error from 6 experments are gwen. GR:
Glycyrrhzae Radix, NE: Norepinephring, * . Statistically signficant compared with
norepinephrning ED50 group(:p¢0.05, *:p(0.01).

Mean values of actual contraction with standard error from 6 expenments are given.
GR: Glycyrrhizae Radix, NE: norepinephrine, * ; Statistically significant compared with
control group(*p<0.05).
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10. L-NNA gl e 7129 REBEkol tish HEY %R

HES NE ED50 i #8577 fIBIHERS #8801 nitric oxide?)
fERQIXIE oh37) 948k  nitric oxide inhibitord] L-NNAE
ARSI HEO) B} organ bathpyoll Al && 15, 50, 1504
/ut7t L F REdle] S SR, L-NNA EHER 838 + 63,
483 = 52,-11 £ 1.0, % W&EHNA EEE 852 £ 8.1, 480
+53,-73 £ 24 % WHEHCE BESH KHEHY KIS BRE
22 QiQiT} (Table 10).

Table 10. Effects of Glycyrrhizae Radix extract on the contractile
force of isolated rabbit femoral artery pretreated L-NNA 107M

EETF - Q7 - BE

13. Indomethacin gl &S KRS FEEMRO] thSh 2
HESRS R

ASEHERS KR FHEEkA WIS StE{ERoI
cyclooxygenase 43 o] U ANE Uo7l A5
cyclooxygenase inhibitorQ] indomethacin 10'ME BIEEsIN
r}. I #R indomethacin FE¥ERT 80.2 + 12,480 * 23, -73
+ 24% W HESIONA] ETER 91.7 £ 3.5, 83.0% 5.0, 325 + 42%
WREHCE &S BN IIHE BREE & YUrHTable 13).

Table 13. Effects of Jakyakgamchotang extract on the contractile
force of isolated rabbit femoral artery pretreated indomethacin 107M

Drug Control L-NNA
NE EDs 1000 £ 00 1000 £ 00
GR 15 ul/m 838 + 63 852 + 81

50 483 £ 52 480 + 53

150 11 £ 10 <732 + 24

Drug GControl Indomethacin
NE EDso 1000 + 00 1000 £ 00
JIG 15 w/ml 802 + 12 706 £ 12
50 480 + 23 486 £ 42

150 73 + 24 47 + 12

Mean values of actual contraction with Standard error from 6 expenments are gven.
GR: Glycyrrhizae Radix, NE: norepinephring

11. Norepinephrine ED»2.Z FE#S} MEU Mol DIX)E HEEH
HE HR

FREEBIERA norepinephrine ED»S #5351 I 45 MBS
I #EHES 100% W #EH Q2 61, organ bath 1Y) BEHEE
BEIY 15, 50, 150/ me7t BB RESIRT) 1 BR FEREk
oJAl= 820 £ 12,480 + 23,-73 + 24 % WHHOE BEH
HE BEY ol Wil §E0 RESRS WEERS g
2 QUQICHTable 11).

Table 11. Effect of Jakyakgamchotang extract on the contractile
force of isolated rabbit femoral artery pretreated norepinephrine EDso

Blood Vessel Femoral Artery(% Contraction)
NE EDso 1000 = 00
JGT 15(ul /) 802 = 1.2°
150 480 = 23™
100 73 £ 24™

Mean values of % contraction with standard error from 6 experimenis are given. JGT:
Jakyakgamchotang, NE: Norepinephrine, * : Statstically significant compared with
norep:nephrine EDso group(*:p<0.05, *:p<0.01).

12. Propranolol AipEEol K¢t KBS FiEsMRoN thg AT
B9 BR

HEHEEO NEs M #77 {SIEM #3 #Ege dolgd
71 918ld propranolol 10°ME HEBGHL, SHMEEES BE
7} organ bathollA] &+ 15, 50, 150ut/nt7}t DT E #EEI0
Tt} 21 &% propranolol FEERT 80.2 + 1.2, 480 + 23,-73 %
24 % YW HESIA] 781 x 55,527+ 4.6, -10.7 + 1.5 % WHES
o2 HES WEHY KIS BEE 4 ATt (Table 12).

Table 12. Effects of Jakyakgamchotang extract on the contractile
force of isolated rabbit femoral artery pretreated propranolo! 107M

Drug Control Propranclol

NE EDs 1000 = 00 1000 £ 00
JGT 15 ul/m 802 = 12 781 £ 55
50 480 = 23 527 £ 46

150 -13 £ 24 - 107 £ 15

Mean values of actual contraction with standard error from 6 experiments are given.
JGT: Jakyakgamchotang, NE: norepinephrine,

Mean values of actual contracton with standard error from 6 expenments are gwven.
JGT: Jakyakgamchotang, NE: norepinephrine

14. ODQ #igEEol 438} 71EQ FESRRol T3t A5 KR

HEHEES NE EDS0 i #8577 MAKERS #Es ol
7] 95K cyclic GMP inhibitor¢] ODQE #IEESI I SEHE
B9l EE 7} organ bathollA] &% 15, 50, 150/ me7} =8
Fegacla] BES R, ODQ HHgT 802 + 1.2, 480 + 23,73
+ 24% W HESIONA) % 835 £ 3.0, 524% 36, -22 £ 1.2%
WO E AESH WEHS MIHIE BEE 4 ACkTable 14).

Table 14. Effects of Jakyakgamchotang extract on the contractile
force of isolated rabbit femoral artery pretreated ODQ 107M

Drug Control Methylene Blue
NE EDso 1000 = 00 1000 = 00
JGT15 wl/m 802 + 12 835 + 30
50 480 + 23 524 + 38
150 73 £ 24 22 * 12

Mean values of actual confracton with standard error from 6 experimenis are given.
JGT: Jakyakgamchotang, NE: norepinephnne

15. L-NNA #igggEo] &8t 7129 REdd@ikol it SHHER
o HR

SEHEES NE EDs M #E77 MEWERS ##Eo) nitric
oxide9) fEFQIXIE ol 7] Y8k nitric oxide inhibitor®]
L-NNAE HiREsIL SEHEERS M7} organ bathoilA]
%% 15, 50, 150p/me7} EI =8 £gdle] BES &R, L-NNA
BRYERT 80.2 £ 12,480 £ 23, -73 + 24 % WEH0IM EKE
% 709 + 38,387 + 23,65 + 20 % WHHOZ HESH K
719 MRE REY + UUCt (Table 15).

Table 15. Effects of Jakyakgamchotang extract on the contractile
force of isolated rabbit femoral artery pretreated L-NNA 107M

Drug Control L-NNA
NE EDso 1000 = 00 1000 = 00
JGT15 wl/m 802 + 12 709 + 38

50 480 = 23 387 + 23

150 73 £ 24 65 + 20*

Mean values of actual contracton with standard error from 6 experments are given.
JGT: Jakyakgamchotang, NE: norepimephnne, * & Statistically sigmificant compared with
control group(*:p<0.05).

- 49 -



SHEHERO Rl w3t AF

i z

AP FHE ol glealr} 9] NSERMA QalA] &
Z29 E4E ZMIAFNE §la A2 FHE Fuidh= (ER
2 7it). SEEERS SEI HEE BKEo] 7] W
ANy NEOES] G5 ¢ vlug 71 Jrh wii 2 o
TolMe SEHER, 5% HEY F5& 7I1EY AMisue
0|83l HslI o]ES UEY Fse HIWEIA} SIXTh

B EZEBRON norepinephrine EDspS £ E1510] Y #E5SH MES)
W #E1S 100% W AESIS R SHI, organ bath W9 HE, HE,
AHEHERS BRI} 15, 50, 15048/ nt7} BT E ®EEIATE &
FolAe 968 £ 2.3, 861 * 4.8, 161 + 3.0 % W #ES, HEOl
A& 838 £ 63,483 £52,-1.1 £ 1.0 % W, BEEEE
A= 820 + 12,480 £ 23,73 + 24 % EEHOE BE oF
Eoll ol mES] HHES HEERS FEY & AU B
HEE, %, S X2 g7t 4o vehdth. &%
S} 3O HOrEY MIERUE F A g0l AN BE
HERS stEaarl 43 vehdd G299 USHER SollA]
58 SUAIAHFE ASEHC] VBRI 42T} (Table 1,
6, 11). MEE BA7Ie 7188 THEP| K5l uadild 8
483 AFHHQl propranolol 107ME RIS A-olME %5
WL 947 + 26, 828+ 53,145 = 3.6 % W77 (Table )34 H
B 593 & 62,2041 45,05 £ 0.2 % W #E/7 (Table 8), =&
HEEBES 781 + 55,527+ 46, -107 £ 15 % WWHCE A&
Sl #E/1S LS BREE 4 SIU2H (Table 12) 015 &2
AZRAERTE FHEE ¢ & UAACH

mEE WEAIIE E ThE FRAS MEWHY cyclooxygenase
AY3 Aol UAe NE LolE7] 5k cyclooxygenase
inhibitor®) indomethacin 10"ME BIEESIGCE 1 &8 =ol
A& 917 + 35,83.0% 50,325 + 42 % WHEHOE HES I
19 MIHE BEY &+ AL Table 3) HES HSEHES
FolFolMeE HES #ts BEE £ URACHTable 8, 13). 0]
= S mEWS cyclooxygenase 43} @0l e ALE
WziEr) mEWNY cycic GMPY 48 BEDH AdoiE
cyclic GMP inhibitorQl ODQE RIS S HE, S¥YH
BHES 205 b} HEolA] 87.6 = 7.2, 551+ 5.2, 119 £ 18
% WREH1OE AES WIS BLE BEY & UIJUTE (Table
4, 9, 14).

#%E0] NE EDsy U 877 {IEI/ERS ###0] nitric oxided)
fERRIXIE ol 7] Y6k nitric oxide inhibitor@) L-NNAE
HIRESHT 520 ¥} organ bathioljA] &4 15, 50, 15048
/mb7} EEE #Hske] RIS SR, L-NNA EIRT 968 + 23,
86.1 = 48,161 * 3.0, % i#E/IolA] EHEER 878 + 4.0, 761
+ 63,112 * 34 % WHEHOE FES KN NHE B
& 4= IR} (Table 5).

7} o= 9] [ BAE G T2} nitric oxide A4 ) fEAQINE
gto}E 7] 9161 nitric oxide inhibitorQ! L-NNAS HEHSIL
AT B, SEEHES RESH U, SEI HEAME W#EN

ol B E BEAT 4 YU OLL (Table 5, 10, 15) HEHE FollA]
=709 * 38,387 + 23,65 + 20 % WAEHOE HES} W B
718l B E BRZEE 4 UATH (Table 15).

olxtel ZAIE EEdle BE MEUENA BoE EEER
I Age) AefERC] TIEE ¢ 471 At ol e EF
o BATEolM g9 gishlgo] dojut E THE dEg ©
ol e RAOE 4Ziwn oY sl W a7 L4 -
2g8o] 7Ith=ich

=

T

|

B HE N SEHEREY HaS MBEHNOE REHsh] 9
Sl ®RS REEENERO] norepinephrine© 2 S i fgoll
o fERE BEokd e 22 28 Jdurh

Norepinephrine EDxS.Z #FHHSH MM S
HWERE VIERI L, Propranolol BIRIES SEO) W #E/10) HESH
B BT 4 R 2, Indomethacin B A W #E
710 HES BLE BEY + ATk ODQ AN SO
i gg710) EES B BEE 4 UL, LNNA gl &
O i f57100 HESH MULE RET & AUT Norepinephrine
ED5QZ FHS MmElEd HES tEEREe JeRIch
Propranolol #igEHo] HEE H&SH #ELE VEMX ZJL,
Indomethacin FifEHE0] HEE HEI ##LE VERX 2R
o, ODQ Bl HEE §& MLE RESIKNCE L-NNA
FisEHEel  HEe AES #UE JEhA XYL
Norepinephrine EDC& FHHT MEM Mol SREHERS &
B3 SEIERIS LIERL 2T, Propranolol Aol SEHER
S AES WE Y0} Indomethacin FiEol HPEHERS
HEDH #re I, ODQ FiEHel SEHERS HES #
b= gRem, L-NNA gl SEEHEES S50 e
BRI

Bl EOl EERiER A SEEEEC
A UEltSr GBS w29 delE
AKATE

YBEOE THY

ZAS 2
S 20028PA T ABBIT TAATH] Aol 5}
SUTH

o] =&
AN

o ooiH

)
re

Fa

al

1. £Ek - HERS ZREE MS RERSEMRR, p. 293
1991.

215 - F B BAHEM, e, BERBRL pp. 115~116, 1976.

3. A BFIEE KO, HERSBERSERHESS, p. 235
1987.

4. i - FREE RN AES, AME, R, pp. 217~219. 1980.
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