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Effects of Samyoo-tang Extract on Pulmonary Artery and
Cerebral Blood Flow in Rabbits and Rats

‘Won-Jung Lee, Young-Chul Ko, Byong-Min Park, Jo-Young Shin, Si-Hyeong Lee”

Dept. of Internal Medicine, College of Oriental Medicine,
Professional Graduate School of Oriental Medicine, Wonkwang University”

Objective : This study aimed to investigate the effects Samyoo-tang Extract (SE) on the vascular systems, including
changes in blood pressure and regional cerebral blood flow (fCBF), of male Sprague-Dawley rats.

Methods : The changes in rCBF were determined by Laser-Doppler flowmetry through the opened cranial method and
norepinephrine (NE)-induced blood vessel contractions were determined by physiograph in the pulmonary artery of isolated
rabbits.

Results and Cenclusion :

1. Contractions evoked by NE (EDx) were inhibited significantly by SE in the pulmonary artery.

2. SE inhibited the relaxation of NE induced contractions pretreated with propranolol.

3. SE did not inhibit the relaxation of NE induced contractions pretreated with ODQ and L-NNA.

4. Blood pressure was not affected by SE in rats.

5. rCBF was increased by SE in a dose-dependent manner.

6. Pretreatment with propranolol was increased by SE in a dose-dependent manner in blood pressure.

7. Pretreatment with methylene blue, ODQ and I.-NNA did not inhibit SE induced increased in tCBF.

These results indicate that SE can relax NE-induced contraction of rabbit blood vessels and increased the changes of rCBF
in rats, that relate to the sympathetic nerve system.(J Korean Orfental Med 2002;23(3).63-73}
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Prescription of Samyoo-tang

B 37 HE (g
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s & 8-S A&l H £40] 7HA 9=
Z AT T AL 74 @8] Zols 4~5m7}
= A 3] Magnus 5ol wtg}l Krebs-Henseleit
bicarbonate buffer solution(#1% : 118mM NaCl,
27.2mM NaHCO:, 4.8mM KCl, 1.0mM KH-PO.,
1.8mM CaCl, 12.1mM MgSO: £ 11.1mM glucose)<]
Eo] 9= organ bathell &3} th

d@e] £5¥HE Y
transducerd] H7Z3d}a rabbitoll &= 2.0g2] resting
tension2 7}315 117, i 12 physiograph (Grass,
U.S.A) kol 57131590}
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protocoldl] wa} 48 F 3F(regional cerebral blood
flow, ICBF)& &3228t}

4) AHg-A| oF

B A3 o) ALE-3F Al k2 norepinephrine, ODQ, L-
NNAE Sigma (US.A) A1 &S &390, buffer

solution THE AeFe 3 A FE AHEBIATH

5) EAIAE

E Ad9 EAAZ™E student’s paired and/or
unpaired t-testol] £]3}93 20, P-valuer} # 43 0.05
o 3HE Holt A% R9E Aolel FAZ Ak

Ay

1. 5ol olxj= =il £

Ki%e] HSHMel| norepinephrine EDsv& o) 3}
F53 o] +59S HUY FF5HA00% Ik
ez sla organ bath Wo} =#igel =7} 01,
0.3, 1.0, 3.0mg/ml7} HA T3t 1 27 AF
e 064 4 32,845 + 458,666 + 50,483 + 42
% 528 927 + 38,763 £ 60,522 + 54,
378 £ 40% FEEHOE {3 oL BAE
4 % tH(Table 1).

2. Propranolol MXz2lof 2|3t =#ige| xo}

282 FASYTy. 1 A3 92.7 + 38,763 +
6.0,52.2 + 5.4,37.8 + 4.0% $=Z | 943 + 4.1,

Table 1. Effects of Samyoo-tang Extract on the Contractile Force of Isolated Pulmonary Artery in Rabbits Pretreated NEso

% contraction

Blood Vessel Pulmonary Artery

Drug(mg/ml) Control(NE) SE
0.1 964 + 32 927 + 3.8
0.3 845+ 48 763 £ 6.0
10 66.6 + 50 522 + 5.4*
3.0 483 £ 4.2 37.8 £ 4.0*

Mean values of % contraction with standard error from 6 experiments are given. SE : Samyoo-tang Extract, NE : Norepinephrine *; Statistically significant

compared with norepinephrine EDs group(*: P<0.05).
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804 + 53,620 + 50,465 + 35% $&%¥ o2 3} 4. L-NNA ®x{2loj| oj8t =#pige| &1}
Aol oo Z#ise] ¥ BT £5H UFE Fiel Dol NI =ine 1S3 718 E ¢
T2 5 YIATHTable 2). o}i7] 9jsla] LNNAE AAAs1 =5 .»;;:_
g #FeAct 1 A% 927 + 38,763 +
3. 0DQ HAzlol| oI5t =#inol =5t - 522 + 54,378 £ 4.0% £} 935 +

Ko Ao t)at Zipise] o)g e 7|AL & 823 + 56,580 + 54,438 + 42% —’,‘——?“,—E‘—ﬂ.&i 7(}
ol 7] 9Jste] ODQE AAMAsta =#se] 58 Al &) =iiHe] Fa Ao Wals #Ad
< A} 2 A2 927 + 38,763 + 60,522 4 Y THTable 4).

+ 54,378 £ 40% £5H X 918 + 40,771 +

58,514 + 50,360 + 35% =802 A 5. =#h50] getol| o|x|l= Fgt
A& =#hi5e) % @ Wale AT 4 ¢l BRS e e ZHne] 592 3337 9
21t} (Table 3). 3l =Wi5s TEUE Fo3ld s FEIIY

o 2 23 dz2de 4L 91.8+2.HmmHg)o| R

Table 2. Effects of Samyoo-tang Extract on the Contractile Force of Isolated Pulmonary Artery in Rabbits Pretreated

Propranolol % contraction
Blood Vessel Pulmonary Artery
Drug(mg/ml) Control(NE) Propranolol
0.1 927+ 38 943 £ 4.1
0.3 763 + 6.0 804 + 53
10 522+ 54 62.0 £ 5.0
3.0 37.8 £ 40 46.5 & 3.5%

Mean values of % contraction with standard error from 6 experiments are given. SE : Samyoo-tang Extract, NE: Norepinephrine *; Statistically significant
compared with control group(*: P<0.05).

Table 3. Effects of Samyoo-tang Extract on the Contractile Force of Isolated Pulmonary Artery in Rabbits Pretreated ODQ

% contraction
Blood Vessel Pulmonary Artery
Drug(mg/ml) Control(NE) 0DQ
0.1 927+ 3.8 91.8 + 4.0
0.3 763 + 6.0 771 £ 58
1.0 522£54 514+ 50
3.0 378 £ 40 360 + 35

Mean values of % contraction with standard error from 6 experiments are given. SE:Samyoo-tang Extract, NE: Norepinephrine *; Statistically significant
compared with control group(*: P<0.05).

Table 4. Effects of Samyoo-tang Extract on the Contractile Force of Isolated Pulmonary Artery in Rabbits Pretreated L-NNA

% contraction
Blood Vessel Pulmonary Artery
Drug(mg/m!) Control(NE) L-NNA
0.1 927 + 38 935+ 36
0.3 763 £ 6.0 823+ 56
1.0 522+ 54 580+ 54
3.0 378 £ 40 438 + 42

Mean values of % contraction with standard error from 6 experiments are given. SESamyoo-tang Extract, *; Statistically significant compared with control
group(*: P<0.05).
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on, =% 001,01, 1.0 £ 100mgkgs FEEZ 7. Propranolol Xz & =igo| ZaxgR7a
B3l S ) 93.54+23,933+24,950+29,964+ o ojxj 23}

40(mmHg)Z 2Tl Ha) kel freld ke RO Sa-ERTF] W3 =] E5& R
BEE & YTHTable 5). sty fletel A pEEA AgAd

propranolol(3mg/kg, i.v.) & A sy Ed=2
6. =ii0| o xgRo| olxle £t Wie Foidlel FAMPRF) WFL 2P
HRS FAHERF g =ik &0E & th 21 A% propranolol 2 A &3tr] A RAHEF
A7) Y3l ZHins Fosld FAHEFZ £ 106.540.05, 118.8+0.07, 130.4+0.08, 137.2i
WS-8 Laser-Doppler flowmeter2 2484t 22 0.12 (%AU)AA AT ¥ FAHYFLL 103.0+
I 279 ZAHPELL 3514009 (AUIPL 004, 110.5+0.07, 118.1+0.10, 123.240.10 (%AU)=
o, =#5 0.01,01,1.0 2 100mghkgS EEH2 & 98 2AHEFZ) 7142 JehdrhTable 7).
A o AP RS 3.78+0.16,4.08+0.27,
4541035 9 4781044 (ADE 270l B3] & 8. Methylene blue XX & =#i50| S448
g FaH Y {FF F7HE YEFUTHTable 6). Fakof o|xl= &3
HRY ZAHERT g =k 852 %

Table 5. Effect of Samyoo-tang Extract on the Mean Arterial Blood Pressure in Rats

Samyoo-tang(mg/kg, i.v.) MARBP (mmHg) Percent
Control 91.8+2.7 100.00.03
0.01 935423 101.83+0.02
0.1 933+24 101.6+0.03
1.0 95.0%29 103.5+0.03
10.0 96.4+4.0 105.0+0.04

The mean with standard error was obtained from 6 experiments

Table 6. Effect of Samyoo-tang Extract on Regional Cerebral Blood Flow

Samyoo-tang (mg/kg, i.v.) rCBF Percent
Control 3.51+0.09 100.0+0.02
0.01 3.78+0.16 107.6+0.04
0.1 4.08+0.27 116.1+0.07*
i.0 4.54+0.35 129.340.08**
10.0 4.78+0.44 136.0+0.00*+*

Mean values of % contraction with standard error from 6 experiments are given. SE : Samyoo-tang Extract, NE : Norepinephrine *; Statistically significant
compared with norepinephrine EDss group(*: P<0.05).

Table 7. Eftect ot Samyoo-tang Extract on the Regional Cerebral Blood Flow Pretreated Propranolol in Rats

Samyoo-tang Control Propranolol
Control 100.0+0.03 100.0+0.02
0.01 106.5+0.05 103.0+0.04

0.1 118.8+0.07 110.5+£0.07

1.0 1304+0.08 118.1+0.10*
10.0 137.2+0.12 123.2+0.10*

Mean values of % contraction with standard error from 6 experiments are given. SE : Samyoo-tang Extract, NE : Norepinephrine *; Stansucally significant
compared with norepinephrine EDsw group(*: P<0.05).
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B3L7] Y3k cyclic GMPS} Al F 49l guanylyl
cyclase 9} A4 91 methylene blue(10mg/kg, i.v.) & 7
AR5t FEEEZ iG-S T3t TAHEFH
o] M= 22319t 1 A3} methylene blued 3]
57l A ZAHYFEE 105.810.04, 115.8+0.06,
130.2+0.11, 136.8+0.13 (%A A A7) & 24
7S 104.6+0.04, 115.0+0.05, 131.3+0.10,
137.5+0.12 (PAU)Z. §o]8t ZAsEE e s}
g B3 4 $1%tHTable 8).

boi

1}
AR T4 FH e =l 58
317 Y3l cyclic GMP2] A 49 guanylyl

cyclase A A|<1 ODQ(10mgkg, iv.)& A A st &
THE ZHHs Fotld SAYEFF) HEE 5
=X

2 108.3+0.04, 117.4+0.06, 132.5+0.13, 136.8+0.12
(BAUYN A A & FAHIFFE 106.940.05,
1154+007, 130.5+0.10, 1352+0.11 (%AV)Z 59
g FAHYFEe A3 B2 4 2UTHTable 9).

10. L-NNA FH™R| & =#i50| =g {2l o

B ZAHEFHA g =M 55 5
BA3}7) 9)3}od nitric oxidase inhibitor(NO)Ql L-NNA
g AR EHE ZHiHS FUH Fosly
FaHPFFH) v s F8Ah 1 29 L-

Table 8. Effect of Samyoo-tang Extract on the Regional Cerebral Blood Flow Pretreated Methylene Blue in Rats

Samyoo-tang Control Methylene blue
Control 100.0£0.03 100.0+0.02
0.01 105.8+0.04 104.6+0.04
0.1 115.8-+0.06 115.0+0.05
1.0 130.2%0.11 131.31+0.10
10.0 136.8+0.13 137.540.12

Mean values of % contraction with standard error from 6 experiments are given. SE : Samyoo-tang Extract, NE : Norepinephrine *; Statistically significant

compared with norepinephrine EDx group(*: P<0.05).

Table 9. Effect of Samyoo-tang Extract on the Regional Cerebral Blood Flow Pretreated ODQ in Rats

Samyoo-tang Control 0DQ
Control 100.0+0.03 100.0+0.02
0.01 108.3+£0.04 106.9£0.05
0.1 117.4+0.06 1154007
1.0 132.5+40.13 130.5+0.10
10.0 136.8+0.12 135.2+0.11

Mean values of % contraction with standard error from 6 experiments are given. SE : Samyoo-tang Extract, NE : Norepinephrine *; Statistically significant

compared with norepinephrine EDs group(*: P<0.05).

Table 10. Effect of Samyoo-tang Extract on the Regional Cerebral Blood Flow Pretreated L-NNA in Rats

samyoo-tang Control L-NNA
Control 100.04+0.03 100.04:0.02
0.01 107.7£0.04 106.410.04
0.1 115.8%+0.07 114.74-0.07
1.0 127.3+0.08 126.34:0.08
10.0 136.01+0.10 135.6+0.11

Mean values of % contraction with standard ervor from 6 experiments are given. SE : Samyoo-tang Extract, NE : Norepinephrine *; Statistically significant

compared with norepinephrine EDs» group(*: P<0.05).
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g3 7H9He g sHdE oz BI Qe
T Zehd AA Q3R o2E 7HHAS] Z=d A
$8S Holx, 4 HHAdegHc s 7E
s, A Helstoge Fxe ¢
Holz dgojatn Avh. igzEe)
fiio] SEIRSE WK KiBE Sl & &
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Aot A7} 2 dlon, v gdgr oz E 7%
7 (Virus, AlT), A=, gasF Y, 714wz A 2
2, &% 9 Aspirin 59 H|SteroidA FEZA 5§
Fol F8 Ao .

A Fejstol A o] migel UM 2 = Hallergyd, 7
A, UlEul ol A, AA, AHEl 7 o)A, 7184,
FA4, g AgAd Bo| Jom 1 FelA
Arge 991 R)8tn Y AL allergyXd o] tbe,

2 AFore mRel AR A8l T
o o3l = of7|Ele vl =] H¥HF 2 ¥H
of g 28-& BFFo N AEANAA g &
£ ¢ 3o Ao & A8e AlEstginh

g, S X 23ke £ e ZHinE A
Aoz JFstuA KR HAFHd ARE &3
o TAEEFIFY W3S FANA

WA ZHpge] Ao U HgEs dELA K
el ¥ % E ALE-3lod norepinephrine EDso(NEso) S

233 FHAN0 F =B 8-S BEIT
NExS.Z2 #5507 dae] 548 100% 753

o2 &3 organ bath ol =#)igel =7} 0.1, 03,
1.0, 3.0 mg/ml7} HEE F3 27 #F5AL 964
+ 32,845 + 48,666 + 50,483 + 42 % 4%
o] 927 + 3.8,76.3 + 60,522 + 54,378 + 40
% FEZY o2 Fo o|gAES BAY F YA
(Table 1). ©|$} 22 A& HEgAd] g 77}
Zold £ YT AR ol HzAd FET
o] o]Folx thekgt 24 9 ke FFel
o 4t}

ojg} 2 dH OIW—}& ] dE =g 71X
Golry) A8 ANA wANAA f-F&A Al
Q! propranolold WA &3 =Hine TFEHS &
Asigol. 2 A3 927 + 3.8,763 + 60,522 +
54,378 + 40 % $=8A 943 + 4.1, 804 +
53,620 + 50,465 + 35% 52802 9 o
#7337} AP S ¢ F dded ole ZHin
P o GIANI} nRARA FEA o g FHE
< Y33 S tHTable 2).

T3 Y| o] gFES dodle

al

7]1& ol = cyclic

o923 9 49 : Zhpigol fimE L MnFE vINE g (489)

GMP2] A & 494l guanylyl cyclase?] A4l nitric
oxidase QAo 23 o712 F &= vt o] E L9
AL G ojghztgo] AHAHA FE&S lz‘lﬂl d
o A 247he] A E Lol FEFE vAE O

o} LNNAE Z7h AX A8k =#i5 %——% J&r
A3ttt o] & AR Al &) =il & ol ehz}
£ fog wsle AFY F Uk ole =W
o P& o|¢A A} guanylyl cyclase®] AY/J 3} nitric
oxidase A& F#sA F4FE HAFH
(Table 3,4).

T3 2o Rolof o3 Hste WEE stHE
5 Q71 W] ZHpigo]l Bl vXe dFS B
A3 Ay} =S T A AR 34Ede
91.8+2.7(mmHg)°| o™, =#i% 0.01,0.1, 1.0 &
10.0mgkgs F33QS W 93.5+2.3, 93.3+24,
950429, 964-+40(mmHg)E F& LA 22
54 ol27|17A dge] e’ Wale BAd &
AT o= ZHhEe] ol AR JdFS F
€ G52 old S & T UrkTable 5).

3T WA Fe g B AR I3 LAEHE
e Mo #dd A3 N5 Aot e @
TE°] =z glor HEFH IR o
A 3ol o3k °Ur *Ji%%, =HEAA 5 HAE
2ol W3lg 43t

PA
il 3 Lotr] 9
ato] @ AZIF 52

L84

Bl Elfﬂr] 5 g“d’a =
= FeE ZA3l= Yel2 3:19¥ Laser-Doppler
flowmeter2 2738l Beteh O A3 =#HigS 5
A7) A B WA FANYRFES 3514009
(AU S1om, =4 0.01, 0.1, 1.0 2 10.0mgkgs
7?7y et g v I FEES 3.78+0.16,4.08
+0.27, 4541035 2 4.78+044 (AU)ZE =gl 2
3 TAHEFF T BEE F JAUTHTable 6).
olg} 22 {RY FAHEFH Ut e =
Wimd ZT5S £y st A fr&A
24| Q) propranololS AATeln ZHiHS o4
Folglo] T2MERT WEE SHA 2 2

@.
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(490) T)aratelatslx| |23 A33(2002 99)

7} propranolol A 2lsl7] A FAHYFHL 106.5
+0.05, 118.8+0.07, 130.4+0.08, 137.2+0.12 (%AU)
dA Azl ¥ 103.0+0.04, 110.5+0.07, 118.1+0.10,
123240.10 (%AU)E 28 FaHdFEF 7Fa
2 #A2g 5 Ut ol ZiiEdl A3 TaHE
3] #re nAAAA S F31E F8o] U
B o] FtHTable 7).

HYFgd HHE F F JdE dE 7|IHde
cyclic GMP 4343 3} nitric oxidase A3 2} DA & A&
o] ot} ool Zzte] A E A guanylyl cyclase &
A A Q methylene bluest ODQ 2 nitric oxidase
inhibitorg] L-NNAE 7ztzt AAA]3tn =#iEs F
J3lhS o ZHY FAHEFF HEd f9
3 dsle B2 AT ole =il A% =

o

P

3 FAMPFREE TMIALH, ol P
A% $3% Feoz Yehtonz A4 &
Nl Foz oplHE EE/)A%H fEe
288 % 98 Aoz ARID, 55 LA 2
Qe AaldA dEE OUe g A7
™ o

A 9ee B ol e

< 485 AU

L ZHine TR HEw ojgadE #EY
& dAct

2. ZHpigel #% o)¢hzh-8-2 propranolole] 2]a}
A A = T

3. =iinel 59 o)gztg2 ODQo o8] J3k
RS =
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4. =fpigel HE9 o] h2hg-& L-NNAd| oz
g Wz £t
5.

=el Foiz dgtel Wste R F U

£

6. Z#pine] T2 ZAHI R F71E AFY
F Ut

7. ZHige] FANEE ] =7} propranololo]]
olaf AA =AUt

8. =#pige) ZANYEFE Z7)o methylene
blue, ODQ 2 L-NNAE A& u]x)x] Zack.

olgel ATE S A Zigel HFuol
R8T} FANWFL F7he ZPAAAS 7
T AALEE olo] BAY Ao 8 & Yo
2le AR ETh

- —
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