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=Abstract=

Effects of Ethanol Extract of Rehmanniae Radix (RREE) on Resting and Action
Potential of Rabbit Sinoatrial Node and Papiliary Muscle

Bo Sang Hwang, Sang Don Koh, Hong Kee Shin and Kee Scon Kim

Department of Physiology, College of Medicine, Hanyang University

The present study was undertaken in order to investigate effect of ethanol extract of
Rehmanniae radix(RREE) on electrophysiology of sinus node and papillary muscle. Rehma-
nniae radix is a herbal medicine which has been known to have diuretic, antipyretic,
hemopoietic and cardiotonic effects.

Action potentials were recorded by means of glass capillary microelectrode(technique) in
rabbit sinoatrial nodal cells and papillary muscle cells which were superperfused with
either tyrode solution or tyrode solutions containing different amount of RREE.

The results obtained were as follows;

1) In both central and peripheral nodal cells maximum diastolic potential (MDP) and
amplitude of action potential (APA) were not affected by RREE.

2) Action potential duration as expressed APDg,(time to 60% repolarization) of central
and peripheral pacemaker cells were significantly prolonged following perfusion with tyrode
solution containing 0.1% RREE.

3) The rates of spontaneous firing from central pecemaker cell were decreased by RREE
at concentration of 0.05% and 0.1% while spontaneous rhythm of perinodal cell was decre-

ased by 0.1% RREE.
4) The action potential duration of papillary muscle as expressed APD;, were prolonged

by 0.1% RREE.

Rehmanniae radix &= Rhinanthaceae s}o] <35l
thd 4 &<l Rehmanniae glutinosa Lobschitz ¢}
SO 24 HH, HlE, M 2 BRelsiE B4
A FL ole] el AAdd wleb £, wihE g
IR B T ol el sXL 43S F3

— 127

F F5sAY B AXSdAt 35 A=
A =) ol et
A3 Aol Wated AL obx FHal waA givt

3]
T @S gdov AR deA AL wd cata-
Ipol, B-sitosterol, mannitriose, raffinose, sucrose,
glucose, D-fructose, D-galactose, mannitol, stach-
yose, verbascose, stigmasterol, arginine gl vita-

min A 54 & 4 dopo,



— A = &3] A

dMAde X A=A 5%
Ll =X ‘T-&&%& B

Aol AYFE ot ¢ 4 A%
sokg_ FHE ATEIE P A9
ol k& sHA A nﬂ%—ﬁrﬂ Aol A A4} £
FHE AL stglo Alhgl wlxE &5
oA #eAAE g um ggich e oAy

AAE Aol UYFT AA71% PlAL B31E
o FAAes 2R Akd A% AR FERA
¥ #52 s AT AP e AR
9.
HEMZE W 9y
D SYHEE xx BH M

54 Aol A nodal cell & FFA}-& 7183517 §
g AP #F 1.5~2.0kg 8] JFE 10utEl & 4
9 FHglel A&shgrh.

A3 -5EE sodium pentobarbital (30 mg/kg) 2 m»}
g F 453 AFstd A4S AETH 100% AL
2 Z3ztxe] ¢ Tris-Tyrode £ (NaCl 148, KCl
4.0, CaCl, 2.0, MgCl, 1.0, glucose 5.5, Tris 10
mM, pH 7.35~7.40)0] =7l ANE &A% A
| A &4 A& Tyrode-geoo] &7 7o« #4
AAE wel "Mt A4S AAG F AUTAHI
AP=HA ety AW wakow M FYAA
Holol w2558 Ay, oloj A crista termi-
naliso] A9 +zwgkor z3-& el FuAAe]
233y A 2x5mm)-E =g F Tyrode £ £
A7 e WA st 354 g

laboll w1 S J3FE

7+E

FyAg q& w
& Agste] Tris-Tyrode
g §o12" gkl A

o oil 4 z}—r,;xa NS ek 908 E
AFAANA E2% $FTE 224 T ol ¥lnA
dART A AE TP AER F A4S AR 27

A199 A 23 1985—

d s $74, 42238 IAEHES 30R0l4
Sl kst et
3) ldE3o] ME U HEL &Y

KCle Zqle] $o8E8 A 2al42l 5 (Kwik-Fil
Glass Capillary 1B 100 F-5, WPD)& = A= A=

71 (vertical microelectrode puller, Model 700D,
David Kopf) & ol &ste] 7hedAl e F, TA7E
3M KClgel& ¢ nlAd3e mtsgors ks

gho] 20 MQ ol AFal AnbE Fel Agsdvt. ol¥Al
A 2% A& micromanipulator (Narishige Mo-15)
£ o] &5t ¥R A el A A Y= pac
emaker cell o] $-F2 A EY 2 A4 st vh.

Pacemaker cell oj v} $4FF2 Tris buffer-Tyrode
£9(35.54£0.2°C)2.2 FF(7~8ml/min)H 3 S+
2347 (3.5mD)9] utdel Mo AT hF vl
AFE A st A4 dgs FFAge HETE
microprobe system(M-707 A, WPI)$& 53}od osci-
llograph(Grass Model 7)u+ storage oscilloscope
(Tektronix 564 B)e| 7] &el¢ic}. dt H-F-& sti-
mulus isolator(1850 A, WPID)E A&3ted 1/sec )
WET TG 2458 v Este ZE SAE
HeHg e 2447 ol A8 Z2-2 Faraday cage
Hell A AP et

4) X8 F299] M Y F0

%2318 ol el %59 (ethanol extract of Rehm-
anniae radix: RREE)& <23 300gm & $%47
of ¥ 3 oo ethanol & HrHaF F 65~70°C Y &
eZ e 4 5417k Z85tE A rotary vacuum evapora-
tor(Nihon Rikakiki)& Al-&35ld 2~33) ubE F&3}
224 F394% vt ol¥A & RREEE
0.025, 0.05 % 0.1%9 &=o] A Tris buffer-
Tyrode 4o g3lste] FFAIgon LHAR F
RREE 7} Ee1 31 A & Tyrode £ o2 A4 st et.

4 8 2 o

7}) Central nodal cell 2]
RREE 2| &£3}

gEEgd agixles

7E¢ A Ade 9L central nodal cell & 5%
Aot mlxE FAF Y gFEL 254 2

2 ubEsln Q% FuAAd AN BFAYL

= 73 =



—3 % 4 ¢ 341 : Rehmanniae Radix o

g% e FPAA 2 4%

o] HEAsre W

Table 1. Effects of Rehmanniae radix ethanol extract(RREE) on the action potentials of central nodal

cells of rabbit sinoatrial node

N MDP(mV) APA(mV) APDg,(msec)  SR(impulse/min)
Control 15 72+2.2 76713.2 107+ 4.4 8115.0
0.025% RREE 15 71+1.1 74+2.4 115+14.1 769.0
0.05% RREE 15 70+3.4 7918.2 11511.5 65+6. 2%
0.1% RREE 15 7342.2 81+4.2 143411, 7% 62+5.0%

All values are mean—+S.E.

MDP=maximum diastolic potential and APA=action potential amplitude.
SR=Rate of action potential discharged from SAN and APDg,=time to 60% repolarization,

N=number of impalements.

All experimental values were compared with control values.

*: p<0.05
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Fig. 1. Effects of Rehmanniae radix (RREE) on
action potentials of central nodal cells of
rabbit sinoatrial node,.
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RREE Ec%—*r e 7332.2mV E & Zrhalg o

za)o) vl mstel & o) GG Aolt Fobd 4+
31\’/}-

Central nodal cell ¢ &-5xste] =7] (action pot-

ential amplitude: APA)% 0.025% RREE &o =

0.025 "% RREE

VA R AN

0.05° RREE

AN N

-804

O.1% RREE

Fig. 2. Effects of Rehmanniae radix (RREE) on
rate of action potentials discharged from
central nodal cells of the rabbit.
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Table 2. Effects of Rehmanniae radix ethanol extract(RREE) on the action potentials of peripheral

nodal cells of rabbit sinoatrial node

N MDP(mV) APA(mV) APDg,(msec) SR(impulse/min)
Control 15 78+1.5 92+2.1 100:+6.2 6413.9
0.025% RREE 15 77+1.4 92+2.0 102+4.1 5842.7
0.05% RREE 15 77+1.3 93+1.3 11536.5 521+4.5
0.1% RREE 15 78x1.6 97+4.4 137£8.8%* 4943, 9%

All values are mean=+S.E,

MDP=maximum diastolic potential and APA=action potential amplitude.
SR=Rate of action potential discharged from SAN and APDg,=time to 60% repolarization

N=number of impalements.

All experimental values were compared with control values.

*: p<0. 05, *: p<0.01
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Fig. 3. Effects of Rehmanniae radix (RREE) on
action potentials of peripheral nodal cells
of rabbit sinoatrial node.
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Fig. 4. Effects of Rehmaniae radix (RREE) on
rate of action potentials discharged from
peripheral nodal cells of the rabbit.
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Table 3. Effects of Rehmanniae radix ethanol extract(RREE) on the action potentials of rabbit papillary

muscle,

N RMP(mV) APA(mV) APDgy(msec)
Control 15 85+1.4 108+3.8 162414.7
0.025% RREE 15 85+2.3 109+2.5 176+15.4
0.05% RREE 15 86+1.6 107+4.5 172%11.3
0.1% RREE 15 89+2.2 110+2. 4 209+14. 2%

All values are mean+-S.E.,

RMP=resting membrane potential and APA=action potential amplitude.

APDg,=time to 60% repolarization.

All experimental values were compared with control values.

*: p<0.05
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¥ig. 5. Effects of Rehmanniae radix (RREE) on
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Fig. 6. Effects of Rehmanniae radix (RREE) on

action potentials of rabbit papillary mu-
scle.
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whke] B F AL ol AFEN Y34
PAFE vl o] A7dE Az ¥ gAY =gl 2]
7} FelxE Na g Cao o5 WA AF71(time
voltage-dependent in. B fca)9F FE Khol] 93 =
2 34 AFEx)E JFAY 5 Y2, £ anom-
alous rectification-¢ dos & % 715 F ¢
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8 A8 FEAvhe F400S g+

B 43014 RREE 2 =317 A4 R 524
2E Age 2T ASNE B A A RMP)
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23mV F=grt. RREEE 0.1%9 $%202 B3
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nV 2 Frks g e 15 ohiglet.

a3y GE TR 162414, 7msecojq APDg -
RREE(0.1%)%« % 209+14.2msec 2 = Fu=2.
A A dFE 0L & 5 A9

QA RREE & 0.025% % 0.05%¢ $%AAE.
a}qbo] dose-dependent &t HEFL Ak Aoy
FAGALE #4944 Fohd + gloh

o] Aol 4 Rr}A]s] RREE & 0.1%9] FTqA 7HE.

gap-junction.
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Mg 5¢ i8 Awdst BAo] APDE =Estu Ni
& i Akl APD = dste ALR geA g

g2 o] Kleinfield®®x [(Bal,4] =7} SAN o 4
EEsl 2A-E, APA ¥ APD S g &-& vt ik
+ W) QSR Raw 0| APDwE of
A via gt oj¢] Toda® s} Reid g He-
<ht™e A2 A 8 A4dT A (Bals) FHA
RMP &= 745} APD & FsbslH abgFe] #4€
4 Bashgct.

=3} pacemaker cell ) A= K17} S7159 RMP
= F&3e] 8 [(Nalyb Als] (A9 30%3
E) ZdEw ApE o] £43-E & ¢ A Ao v,

Vanadate 7} 71E SAN A MDP & 2447w
AEA Tst $A4S dAEE RaE gled
aconited™®7} 7,9 Z71E AFEEH APDyE gl&
ebe FFE 9w, 1980 Morad ¥ Maylie®®:
SAN ¢] rhythm-& (Cale®] F7tel] et F7F
Hi (Kl® g3 wx ged Purkinje 4 oA
£ (Kl 2 [(Cale®] 7ol 93te) rhythm = zb43)
7 [Cale® &4 APD £ d4sivty 3tgivh. Nie
drgerke W Orkand™3& 0,1~5mV & #9044
Ao 2 (Calyrt F748td Xuk3]s]) Aol ARG
3 stgen Temte © Davist®: fFANe Cad
Z4A APD & dAgsvrx s

3| adenosine o] 7}E ¢ SAN A calcium 8] &
FAL FLAFEEH firing rate & FEAAHE
QTR B 6 vt

£ 484 SAN el F5ZA X8 FFHg] 7]
A& RREE 9] 932 [Cales] zt4A18) Fi9) 2o
»2 RREEE: AHlzy=29 Cad influx$ =4 F
igd] 4AE 4208 4+ A& A2 ARAH.
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Rehmanniae radix & o el-g- &40 71EE F
WAdd g §52 A AAAETy 544 v AE
G AAE Ygtd AR AET o F A X
u) A A8 Abglste] RREE(00.25, 0.05 & 0.1%)&

FAdyl AFel FEAGE ASNYE vk 2 Asl:
thgsl 2

1) Central pacemaker cell 8§ MDP @ APA & =
ZF 72:42.2mV 8 76+3.2mV o] g2+ o] 52 RREE
d g3te WE3tA olstgut.

2) RREE %¢)58) 10734.4msece] ] central pace-
maker cell®] APDg¥& 0.1% RREE F4 % 143+
11.7msec & F85tA Aozl

3) Central pacemaker ol /] QA= w4 T8
w8 WEE 0.05% ¥ 0.1% RREE R 3 §4] 515
s glet

4) Peripheral racemaker ¢ MDP 1@ APA = yj
R & Central racemaker ¥r} g .91} €4 RREE 9
Ge-& U ggEdl APDyx 0.1% RREERH %
#98A Aelzish

5) RREE %A 64-+3,9/min o] & peripheral pa-
cemaker 8] F¥zl wgHlx=E (,1% RREEEH %
4943.9/min 2 837 & glvt.

6) 7tE f5Z A% RMP ¥ APA £ 27 85+
1.4mV 3 108+3.8mV o] gon, o5&
ste WEH R oty

7 RK5Z AZY APDe 0.1% RREE &4 % -4
getAl ReA L F2Y 4+ dgith

o] 4e] Az Z E o] RREE & /}E pacemaker cell
ot R A Fell4 Ca influx ] #4, F 4,8 o

A deong Ro2 AnAr,
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