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ABSTRACT

Effect of SAENGMAEGSAN extract on the Cardiovascular
System and Regional Cerebral Blood Flow

Shin, Dae-Chul * Kim, Young-Kyun®
" Dept. of Oriental Medicine, Graduate School, Dong Eui

University
SAENGMAEGSAN(SMS) has been used in oriental medicine for many years as a
therapeutic agent for cerebral disease. The effect of SMS on the vascular system is not
known, The purpose of this study was to determine the effect of SMS on blood
pressure, regio—nal cerebral blood flow (rCBF).

1. Blood pressure did not change by SMS in rats.

2. rCBF was increased by SMS in a dose—dependent manner.
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3. Pretreatment with propranolol, methylene blue and indomethacin significantly inh -

ibited SMS induced increase in rCBF.

These results suggest that SMS causes a diverse response of blood

pressure, regional cerebral blood flow (fCBF) and pial arterial diameter. The increase

in rCBF is also mediated by prostaglandins, cyclic GMP and adrenergic Breceptor.

Key word : SAENGMAEGSAN, cardiovascular system, Cerebrak blood flow
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1) &%)

wES el 300g M9 Mt Sprague -
Dawley & 2F Y #4E 2Zkg N4 New Ze-
aland %9 FRE MWIKEE L okNE O] B4
shEA 2B BLL EERE ol EHEAIY & @
HIskdct,

2) B/ 2 HE

SMEMERRY ol (KIS o BBk WA
EEBERLRES B B olA MEASH] Rigest A
& FEetded 149 WAL sES ofalel ¢

o
EARERC| ABAL
EINES Liriopis Tuber 80 g
Az Ginseng Radix 40 ¢g
AT Schizandrae 40 g
Fructus
it 160 g

AL norepinephrine (Sigma U.S.A), pr-
opranolol (Sigma U.S.A.), yohimbine (Sigma
U.S.A), methylene blue (Sigma U.S.A), in-
domethacin (Sigma U.S.A) T a#E (FHs)
et

2. i

1) wRkel #

A kEe 300gS 3.000mi &3 Setiol K
K 1,500mlgh 4 Y2 o, 120 56 n#st
o ¥ HiBRS WHHKE st 5,000
rpmO.2 304 @OAEESE # rotary vaccum

evaporator®] 2ol WM jHEste] 300ml7t HA
slod B o R s

2 KE HE mES i B

¥ FRE Y cagedl ¥ CO: gas®
FEASIY] HEEAZ # HHE Vst A
IR, EWEEME B AMRBMES mitdle BEES
=9} Kreb's solutiondl B $ mERNE H#E

o} 7}x ¢kx2 7|7} 2~3mm7} HA dIMa
g - nusiu ) u}-2} Kreb's Henseleit
bicarbonate buffer solution (FA : 115 mM

NaCl, 22.0 mM NaHCO; 4.6 mM KCl, 1.0
mM NaH,PO,, 2.5 mM CaCly, 1.2 mM MgSOs,
11.0 mM glucose)o] £+ organ batholl %
ST I KEIIR, METHIRE 2 ARBIARME
o] Mefi HE Ee] i€ isometric tranducer
o slifsste] 1.5g9 resting tensiong Mt n
P02 polygraph (Grass 7 E) kol st
it

3 BRS ME Mmig %
of thet B%

AR S AR

A Fii Bk

EIRE urethane (750 mg/kg, i.p) 22 Ml
7)1 BiBE 37~38CE #55% heat pad 9
of fiEMiE BEEsty, mEEE BES] s
B52 KIEEESl polyethylene tubeol EfEE
pressure transducer (Grass, USA)E <7 s}
MRS MacLab® Macintosh computer® #H
¥ data acquisition systemol) ZL#3IA

B. Laser-Doppler flowmetry®™2

HEE stereotactic frameo] ETA7IZ Fep
He w2l EHEE ket WSS BHAIZ #
bregma® 4~6mm {175, —2~1mm #iFd &
& 5~6mm9 craniotomy% jEiTetRchold i
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HE FAE BAR A A4 EEA HmE
Bi-EZE &%k Laser—Doppler
(Transonic Instrument, U.S.A.) € needle pr -
obe (27 0.8mm)E& AR (GIELE) fE el
#ifo)] Y =& stereotactic microma - nipulator
2 st BEEIRBME ZHAYA REANR
ok - KE T BEAD #% RFELRE
(regional cerebral blood flow, rCBF)& #liEs}
%t

flowmeter

4) festemig®

HEyol MatsEME Student's paired and/or
unpaired t—teste] k3R¢2™, p-valueZ} &/
B 0.059 #& Hole Hi# HES £R BR

g stk

. EEIRAR

1. ®RQ #E OEN 0Xs $AREL
o R

HRRge] KRG L mEY vAE HEES
#2z3l7] 98t norepi— nephrine 3x107°M2
Wk Al #% EIRRL 5, 10 2 35 py/mlE #ERSH
R EHABREAA S 79.316.4, 72.5%4.8 ¥
65.8£3.2% Mk I3 KEEBIRAME 85.311.5,
81.3+2.3 % 73.5%£3.4% WHEHCE HES M
RIEAES BT £ AAHTable 1).

2. 4ARES] mEhE  KEel ¥WE in-
domethacin® methylene Blue?] %%

1) BEESSKEARCl OlX= MR
EfREC] KRS BHABIRME S iAol

) AE 9EE ZolRr] 93t indomethacin®

Table |. Effects of Saengmaegsan Extract on the Nor-
epinephrine  (3x10™°M) induced Contraction of

Isolated Rabbit Arteries(% Contraction)

Saengmaegsan Abdominal zorta | Femoral artery
/mt
NE 3x10-6 M 100.0+0.0 100.0£0.0
5 79.316.4+ 853115+
10 72514 8+ 81.312.3*
35 65.8+3.2¢¢ 735134+

The mean with standard eror was obtained from 6
experiments.

* : Statistical significance compared with NE group

( + P<0.05, # P<0.01)

NE : Norepinephrine

methylene blue 3X10°°MZ #%& #igEs
£MKE 5, 10 2 35ug/mle wEASAE 1 HR
indomethacin JEHE=E 58.716.4, 27.3£9.7, 8.3
+6.3% contraction® 2 ¥EBfo] B]3te] MiElE
S JUeElon, methylene bluel@H 2 78.0%
7.5, 51.5%25, 18.0%1.8% contraction® &
B GbifFAlo] YRl Table I ).

Effect of Pretreatment with Indomethacin and
MethyleneBlue on the Saengmaegsan induced
Relaxation(%) of isolatedRabbit Abdominal Aorta
precontracted with 3x107%M Norepin - ephrine

Table I,

Saengmaegsan, pg/ml
0 5 10 35

1000 79.3 72.5 65.8
00 *6.4 148 132

Pretreatment

Normal

Indomethacin 100.0 58.7 213 8.3
3%107%M +00 | t64¢ | 07+ | +6.3s

Methylene blue [ 1000 780 515 180
3x107°M +00 +05 £25¢ | 1.8+

Other legends are same as Table 1.

Normal ; groups without any treatment

*  Statistical significance compared with normal group
( = P<0.05, =+ P<O0L )
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2) KEE#AROll olX|l= HR
BRG] KBS KEIMRMLAYS] SR (F ol

o} Rl= G-E Yote 7] £13l9] indomethacin
methylene blue 3x10™MEZ %% inkiEsiz
RS 5, 10 @ 3bug/mlE kel 1 KRR
indomethacin  JEHE 68.0%£2.6, 51.3%3.5,
17.0%1.7% contraction®. 2 ¥Wifffol vlalo]
MfliJH—"— vebon  methylene blue JEREE

53.0%x6.4, 10.0£4.7, 0.0£0.0% contraction®.
2 A5E fﬂ zui’éz{’l-:ll-lol vebtch( Table I ).
Table Ill. Effect of Pretreatment with Indomethﬁcin and

Methylene Blue on the Saengmaegsan induced
Relaxation(%) of isolated Rabbit Femoral Artery

precontracted with 3x107°M Nore - pinephrine

Saengmaegsan, gg/nl
0 5 10 35
100.0 5.3 81.3 73.5

Pretreatmednt

Normal 00 | *15 | 34 | 34
Indomethacin 100.0 68.0 51.3 17.0
3x10™M 0.0 | £26¢ | 35+ | 217w
Methylene blue} 100.0 58.0 10.0 0.0
3x107°M 0.0 | 1645 | d7sx | 2000
Other legends are same as Table |
3. HAREL0| MERO| D|X|= R

Eife] el st ANRE S WRE BlEsh)
213kod A:HikéL 0.1, 1.0, 10.0, 100.0 ¥ 1,000.0
meg/kgs 77 FIRNE REste] mEss Blzest
Aok 2 KR RS EEET 1085175
mmHgel4 108.5%=4.6, 103.1+4.5, 102.5%
4.6, 98.224.1 @ 100.1%3.5 mmHgZE 4k
o] grel whel Wbl fiES YEbd oY Bk
< AT Table IV ).

Table V. Effect of Saengmaegsan Extract on the Mean

Arterial Blood Pressure in Rats

SMS (mg/kg, Lv.) MABP {mmHg) Percent
Normal 108.5%7.5 100.0£0.07
01 108.5£4.6 99.9%0.06
1.0 103.1£4.5 94.9%0.06
10.0 102.5£4.6 90.4%0.07
100.0 98.214.1 92.220.06
1,000.0 100.1£35 92.2%0.06

The mean with standard errovr was obtained from 6

experiments.
+ * Statistical significance compared with normal group
( #; P<Q.05, =+ P<O.0L )
SMS ; Saengmaegsan

4. £ikEE0l BATISILAEC DIXl= %
x

ol wer AIRSe MBE
2 LIRSS HEste]

—Doppler flowmeter

FIEe] AT
Blredts) $lsto]
AR e #lE Laser
FZiEsksict.

AlkEL 0.1, 1.0,

11 l
BRI

10.0, 100.0 ¥ 1,000.0

Table V. Effect of Saengmaegsan Exiract on Regional
Cerebral Blood Flow

SMS (mg/kg, iv.) rCBF(AD) Percent
Normal 3.46£0.10 100.00%0.03
0.1 4.3710.44 126.30%0.10
1.0 5.33£053 153.81+0.10+
10.0 5991032 172.98£0.05#+
100.0 6.30+0.20 181.87£0.03#x
1.000.0 6.77£0.31 195.46£0.05+

Other legends are the same as Table IV,
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mg/kge 722 BIRAZE #istel BASLTE S
Waes HE EIRMS KT 3.4610.10 AU
4.37+0.44, 5.33%0.53, 5.99%0.32, 6.30%
0.20 9 6.77+0.31AUE YR} RS
of wha} ¥stol wlske] 4 ES MRS vHERY
t}(Table V).

5. Indomethacin BIERIRO 2|8 4£HK
#g0| mEROY| D|X|=HR

HENREITES fREel mX = MRE M4sH
7] 98} prostaglan—dinsel] 2Hg8= cyclo -
oxygenasefliH#<l indomethacing iDL
MRS 0.1, 1.0, 10.0, 100.0 ¥ 1,000.0 mg/kg
& 77 FRNE RERste) mEEE #sesksict
1 #% indomethacin FRELET 99.9, 94.6, 94 4,
90.4 9 922% mmHgolA 101.0, 116.7,
124.2, 1109 ¥ 125.7% mmHg#Z 4ARES #

Table VI. Effect of Pretreatment with Indomethacin of Sae
n-gmaegsan Extract on mean Arterial Blood

Eol weh mEge] AEY #BmRe dEhlok(
Table VI ).

6. Indomethacin BiIERIEO| 2|6t EEHIL’E
&o| BFFSMAEEN 0k HR

HpESo) Aol rCBFS #n fEMES] pro-
staglandins &} {E/HURE #4317 S8t cye -
looxygenase2 AA ¢! indomethacing  #if i 5}
I 4ES 0.1, 1.0, 100, 100.0 % 1,000.0
mg/kgs ZV BHERN fste] BFEOREES
#hgesisict.

I #% indomethacin #HlFI 126.3, 153.8,
173.0, 181.9 ¥ 195.5% AUIA 113.3,
111.3, 123.2, 126.4 U 127.6% AUZ 4lR#
o] ol wel HFESHA RAEmEER] Za
84c}( Table VI ).

Table V. Effect of Pretreatment with Indomethacin of Sa -
engmaeg-san on Regional Cerebral Blood Flow

Pressure in Rats S Control Indometacin
rCBF rCBF
L L. P
N Control Indometacin (mghkg, iv.) AD) Percent 0 ercent
3.46 100.00 3.89 100.00
oy | maBe | MABP Normal
(mg/kg, iv.) (mmtg) Percent (mmHg) Percent orma +0.10 +0.03 +0.20 +0.05
4,37 126.30 441 113.34
5D 00. 85.70 .00 0.1
Normal 1to$ i iooog bt lfg 83 044 | 010 | =021 | 005
108.5 99.9 86.56 | 101.01 1.0 >3 15381 433 | 11132
o1 46 | *006 | *237 | %003 +053 | *010 | 2020 | *00
1031 949 2098 | 11667 00 599 | 17298 | 480 | 12320
L0 *45 +0.06 %539 1 *0.05+ 1032 +0.05 +0.19 | £0.04»
’ 46 +0.07 1512 | £0.05+ +0.20 1003 +0.37 | £0.08+«
98.9 02.9 9507 | 110.94 6.77 195.46 497 | 12764
1,000.0
1000 44y | x006 | 2447 | %005 o 031 | +005 | *013 | 003
1,000.0 14921 +%2626 1‘?;7783 :(2)5021 Other legends are the same as Table IV.
e 3.5 10, +2. 0,03+

Other legends are the same as Tahle IV.
Control : Effect of Saengmaegsan extract on the mean

arterial  blood pressure in rats

1o
rok

7. Methylene bluesTaIEo] b £ BRELO!
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mERoll afxl= HR
AESe] FTELS) el PIAE S Yol
71 85t cyclic GMPY *g*éﬁ__x_\_ guanylyl

cyclaseol thdt A AL methylen blued Hi
#eaba “ENESL 0.1, 1.0, 10.0, 100.0 2 1,000.0
me/kgs ZHZF EIRA RELEte]l MRS Bz
t}. 77 &% methylene blue #BiLET 99.9, 94.6,
04.4, 90.4 2 92.2% mmHgolA 100.4, 103.5,
104.9, 10‘% 9 105.7% mmHeg® WS 4
F sdes WsE & AStH(Table VID.

Table Wi Effect of Pretreatment with Methylene Blue of
Seengmaegsan Extracton mean Arterial Blood

Pressure in Rats

Control Methylene Blue
SMS
. ABP
(mg/kg, iv.) MABP Percent MAB Percent
(mmHg) (mmHg}

N | 108.5 100.0 75.45 100.00
orima 75 | 007 | *605 | 008
01 108.5 99.9 75.76 100.41

' t46 £0.06 £5.82 +0.08
10 103.1 4.9 78.05 103.45
' 4.5 +0.06 +5.05 +0.06
100 1025 90.4 79.14 104,90

' 46 £0.07 +4.03 +0.05
98.2 92.2 81.87 108.51

1000 w41 | +006 | 519 | 0.6
100.1 92.2 79.75 105,70

LOOO 4 495 | +006 | +a82 | 006

Other legends are the same as Table IV,

8. Methylene blue B1SRIEON 2i8h AREEY
ol BArism A& olxle MR

RNt EC] LIRSS MEd K&

S ZREo) cyclic GMPS] A3 EA
A=A methy—
BIRA freRst

F 2
8 rCBFe
9l guanylyl cyclaseo] tidt
SHES T RS

lene blueZ #ik

of RIFiSE-S BEstAch 4Eik# 0.1, 1.0,
100 100.0 2 1,000.0 mg/kgs 22 FFIEXN

gisto] BTG ESY 21 methylene blue
f&“fﬁiﬂu 126.3, 153.8, 173.0, 181.9 2 195.5%
AUIA  103.3. 104.1, 1172, 1131 ¥
102.8% AUZ AHRES] wel wet HE3HA
B I R Ro) M rh( Table IX ).

Table 1X. Effect of Pretreatment with Methylene Blue of

Saengmaegsan  Extract on Regional Cerebral

Blood Flow
Control Methylene Blue
SMS
(mg/kg, i.v.) (ﬁf Percent [:3; Percent
Normal 3.46 100.00 3.90 100.00
ormal | 1010 | 003 | *022 | *0.06
ol 4.37 126.30 4.03 103.34
' +0.44 *0.10 $0.33 £0.08
L0 5.33 15381 4.06 104.10
' 053 £0.10 1022 | 20.10+
100 5.99 17298 4.57 117.18
: *0.32 +0.05 £0.27 § £0.10%
100.0 6.30 18187 441 113.06
) +0.20 003 1020 } £0.05+
6.77 195.46 4.01 102.79
L00OQ ) o3 | +005 | 032 | 008
Other legends are the same as Table [V.
9. Propranolol ATERIEON 2|8F ZARE{OI

mEof olxl= BR

roR

ApEgRe) pEBle MERe] vlRy BEE Yot
71 Ystel A EAL pFEAE ADEe
propranololS BIRIESIL WENZE LIRSS B
ﬂff‘ip‘] frslel el MRS #Esisith

# %2 propranclol 28R 99.9, 94.6, 94.4,
90.4 2 92 2mmHgolA 112.7, 120.6, 122.2,
1235 @ 127.9mmHg2 &S] HES #be
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zeg = AU Table X ).

Table X. Effect of Pretreatment with Propranolol of Sae-
ngmaegsan Extract on mean Arterial Blood

Pressure in Rats

Control Propranolol

SMS

(mgkg, iv.) | MABP Percent MABP Percent
(mmHg) (mmHg)

N | 108.5 100.0 91.00 100.00
orma 75 | 007 | 2717 | 2008
ol 108.5 99.9 102.58 112.73
’ 146 +0.06 +2.43 10.02
L0 103.1 949 109.77 120.63
' t45 +0.06 +4.73 +0.04
100 102.5 904 111.18 122,17
’ +4.6 007 £3.74 +0.03
98.2 922 112.37 123.49
10001 w4y | +006 | +450 | toos
100.1 92.2 116.36 127.87
10000 4 435 | 006 | 201 | 003

Other legends are the same as Table IV.

10. Propranolol giERIE0l |t 4AREL
ol BETSIMEEN OX|= HR

Al RAELEe] FNRES HE KkF
& rCBFY] 0 KiEo]l gANAAS] g+
ZAgsl=xg dotH7] ¢35t propranololg i
RSl BEANE EIREE BIRA RESIY /B
Pl mmEs MEstsich

4RRg 0.1, 1.0, 10.0, 100.0 ¥ 1,000.0
me/kgs 247 BHER RSt RFEMmTE 2
#{k= propranolol EFT 1263, 153.8,
173.0, 1819 %9 1955% AUYA 1120,
114.6, 120.3, 1234 ¥ 133.0% AUZ 4:iE#
o] BfEol ulel HESA RAKOFER] R
a5 tH Table XI ).

Table XI. Effect of Pretreatment with Propranolol of
Saengmaegsan Extract on Regional Cer - ebral

Blood Flow
SMS Control Propranolol

(mg/kg, iv.) {;Sf Percent {:S)F Percent
Normal 3.46 100.00 3.65 100.00
o +0.10 | 003 | 013 | £003
01 4.37 126.30 4.09 112.01

’ +0.44 +0.10 £0.46 +0.11
10 5.33 15381 419 114.61

' +0.53 010 | %032 | *0.08+
10.0 5.99 172.98 4.40 120.29

' 032 | 2005 | £0.15 | *0.03+
1000 6.30 181.87 451 123.36
' +0.20 § *0.03 +0.15 | £0.03+
6.77 195.46 4,86 132.98
LOOO + 4031 | 005 | +0.95 | 005w

Other legends are the same as Table IV.

s Hete 2= mavERdoz N

B8 yHEER vty stdon], e FS
TR st

AHS BEEH ABES WAMITs
31, %ML Bewmmste] L@ab, HkFs
WISt Ara™. getd, Llige] oS
k#z @ate] mTslol He W AZS Humkz
DKE BT ARTY Bk o8 Tov %
PI%e] MERE%kE KBS HEstd MRS mM
Al gozM mEmKE sl LM kmE K
TR MHE Yol LR do{F L M
A de RolrkolRe E¥o) "Wl CRIRIEM
IR #EERRD e & =3 HEe.

FEY HE 2 RE BAAE <R
LIt kf7bRe) BESL 32 R%EY KE E1
Qo erme F'Y, £ £z k&
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B, O%S BREHOE Hob 3 E Lk A
Lokl kMR kIt kdte] o) %/t'z‘sh:}
TP FE Uk D P B R by
fiS [ skt R RTE "ol A 405 L)\fi‘c
7V H® CiEske] agdlA ER BRG]l Eot

3 8ol e AR D A E S el AR
DU, b HOR T, R AT ek ske]

MRS G MEte]  hEkeich A& e Ry
ol Al WK RS MVER, R K BT hod

B BINE @USAD, Lk ofel MESe
% HFESE HINES LRSI oY iAlEo® 4 ﬂ
4())3] )mk M ("”n 41)-/] K 7;\} ,,\,“;7) ] {-Z-?}K /F:Bh

wite) kg o) kol

2] sEke] Hate] e RS Rg B
o] ek Srde, palg kel JiBE, BHREEE, &
PIREE, RS g, EOREES) HURE &R
ato YehdE diikel wheb RS pAdiEik e R
pgistel gwstsch, @ 47 dume] s
Th, RIS, o 3 %— jitol, 1"4{-*—%‘:%*“011*1 e
kol EliMe] Hel iske Jdashe] sEik
off - e BHER7Y itk o}‘”b} R o A =
R, g, N, RS LT SOl smiEe
E EEEE 280 fERE *ﬂ(uo}‘/b_ H oz
dUre] ki FIREE SKe R K3k i
IR = L}E}'L}'L fERE= Y HIJJEﬁﬁfi]' e
3 BE7F ek

MAEE Ol et H&ﬁi’ib KM, 4
el BREE, BEWS &3 BEL, BERERS) iEN:
9 renin, angiotensing 4 Tﬂ' ?%ﬁ" hormone 3}
A:HER MR TE St sl REisEE, &
Hu)‘%‘% OS] MR A K] R

EE R EnE ol #EE sieR
ﬂkO] EREY B2 WS Oech ol &
MRS BAdEsRe] SR Q% kst 4
Lol HEMEE BRAZE s FERRKL
2 e glod, WeEhe IA »ﬂarﬂﬂ 1y 3}
e 2 ko, ohAl EEAHINS L
03} Wkl I E, HEsS oha Jéi@}HJ’K-J ik

ru“ “

L2 mAEMl volAl Eo fufyo] pHZES] S
vebbe B } Ky LA st ol A ApgEl
Hﬂ% 5ol I h‘fé PE WA Bl e MR

MLl zm wm@; S

.—aﬁmﬂzoi S 2 IRREK 2 B,
Mo, #ak o L_"_mb”{l” PR, & GBS 52
ERE BlAY=d olHe wifrd Bme Kz
VIJOIE}J— fERsk Qlul.

FSImAF 2 Bk 1 WP fRdRelA] St
s Lo BmATel WilE e 2E R
U’-I\’E?]-“ AoZ miFREe] EE W m =

sekpoll o3 mAREIAE, AT WM, mEETE
S TR AN, M RIS 8L, mEAE &M
PE] AL, gy KES W, B 71ER Mk
w 52 gukan”.

AellA 9] iliifi(cerebral blood flow,
CBF)b”’ JMdisE  100mig 50 ~60ml/min, =
S pRVCE 700~840mlold, & NSETHIR
(internal carotid artery)ellAl 1/3%, i LIXH)
HIk (vertebrobasilar artery) oAl 1/3& ¥4
"o} CBFY) i #NoR 7173 W R 4
Ky $ERrel EhIRAEM A (arteril perfusion pre -
ssure) & IMAE(blood pressure) 2Z M ol&= [
f i (cardiac output) 3 KMIME KH(p -

‘IbO] |

rO\:‘-.»

19,

eripheral vascular resistance)ol| 23] #EE =
g o} R e MmiE i EhHE (vaso—motor ¢ -

enter)°ﬂ of&) et

Mgme R T Bt ki)
BHERYQ) RS RUET REEN A BES <
°7)17] SHiM= o skifo] FiEsloldtc} 19
U M) st Mo g RS Urhe Fek
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