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ABSTRACT

Effects of Sophorae Radix Water Extract on Cultured Rat Myocardial Cells

Kim, Hyun-Kyu” - Park, Jun-Su" - Kwon, Kang-Beom® - Lee, Ho-Sub’
Han, Jong-Hyun™ - Park, Seung-Taeck™" - Ryu, Do-Gon”
* Dept. of physiology
+* Dept. of phamacology, college of oriental medicine
+#x Dept. of Anatomy, college of medicine, Wonkwang Univ., Iksan

In order to elucidate toxic the mechanism of myocardial damage and the protective effect of
herbal extract, Sophorae Radix(SR) against myocardiotoxicity, the cytotoxic effect of adriamycin
and cardioprotective effect of SR were examined by MTT assay, LDH activity, heart beat rate
and light microscopy after cultured myocardial cells derived from neonatal mouse were treated
with various concentrations of adriamycin, an inducer of myocardiotoxicity.

Adriamycin induced a decrease of cell viability, an increase in the amount of lactate
dehydrogenase(LDH), and a decrease in the heart beat rate and a decrease in the number of
cells, when administered to cultures myocardial cells in a dose-dependent manner. In
cardioprotective effect of SR, SR showed the decrease of amount of LDH, and an increase of heart
beating rate and cells in number on cultured myocardial cells damaged by adriamycin.

From the above results, it is suggested that adriamycin shows toxic effect in cultured
myocardial cells derived from a neonatal mouse, and herbal extract such as SR is very effective
in the prevention of adriamycin-induced cardiotoXicity.
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#% (Sophorae Radix)&  Tih A iugs, Y
off F#R LikE oz i B X, el
sl Mew o EiRE O, IF WOk,
il Solelz s m, W, Pl fEfsicl
I FFen, K #EYe WiELRT FHEE
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Adriamycin® & JIFAHEZ Yo ol
A HEF7IE HESte F2Ee o
2ME LAdATH 22 FARALE %
oz AXe] HUMEESE Jetdutz I
o1 23] adriamycin®  streptomyces
peucetius var. caesius®iA %€ anthracycline
AZ9 orA|ZA dichloromethane® & Al A
Tl E4L A Y4, A>oly 5E
A ARAe uRd? AR 5L 52
gz 23nE b AP gigel 259
Tol A DFEMS adriamycin? o E ME
ko] oJElagME FEETdn Bud bl
o weid FUY Be 8452 adriamycin
ol AZEAd g 7lHdE 79387 938
o] BEE tdo=Z od W3 Hres *
z3 2ygsd FH*” g8y olFzA
adriamycin®] =4 djstd FHEEe] WHolF
o Wi RaE JE £ A

oo HEHEKE HATFAH T T FiE
%Y ENE TR A3l AFHE FH
Bty ¢4 e ATHE T RE
e AAHF F ATSHE HEEs
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30 m @ o 2

T A% 3dd AZNEHI dEF AHE2
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1) degde Az

EH#E 200g°] 3% FFF 1808 2zt 35
Zelaad Y3 AHBE MEsd 2ALE
oF |AEEE FIET & 3000rpmo Al 2087
A2 IF T2 AYsEY £
HASTEERR ol A 24X dlidkezigste] 2zt
23.86gS ¥ ANEE AJATh

2) ALk

Az E2ZE HZHEZE  Ca2+,
Mg2+-free] Hank's balanced solt solution
(HBSS, GIBCO)o.2 33 A F
1,000rpmell Al 2087 A- XA 4" A
X5 & Eagle’s minimum essential medium
(MEM, Gibco)oll 10% fetal bovine serum
(FBS,Gibco)® penicillin G(25 unit/ml)7F =
7te T Qo] FER{AZ 98 96-multiwell
plate(Gibco)ell 1X106cell/well®] HE HDE
TFedt E5E AEZEs 3¢ BZFoE A
22 wYgdoez w3 FAon  adriamycin
o] X%HA FL YA L JxrFoeg o
H I ZALS T '

3) Adiamycin A g

Adriamycine] A9 AZAHEd #AE
FES ZAEHY] st AAHAZ wigE A
THEZE phosphate buffered saline(PBS)2.
2 33 MAE$ & adriamycin®] 1-20 pg/ml
7hA1e] ke FEE OIFEHE ufgHd A
1-96A17F &< WiFSE thg,  adriamycin®]
AZAE v A L BAsq
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Ago) AL FHH HIBEE 9y ¥
3}01 A7 2] “H"L A2 EE adriamycin
A7) 7] "ol A FoF HAe sk )
adriamycin®] 72A17 F<F wEAIZ]
w0 BiERe] AR mlAE 988
A}atod ot
5 ATAEE 4
MTT<3-(45~dimethylthiazol-2-v1)-2,5-di
phenyltetrazolium bromide(Sigma) % &<
Adriamycintt 7% HEEES Held &)k
HFEAGEENAATE PBSE 33 A FH3
e Ad A Z2F 50 mg/mle] MTTE welld
AZFye i g4sle] Yol 37T, 5% CO, =
zAE FE7olA wiksldct uld &
dimethylsulfoxide(DMSO, Merk)E #

& spectrophotometer 2 540nmoll 4 &
E EAF gz ¥w xASAT

6) Lactate Dehydrogenase(LDH) &4 A}
LDHEA ¢] &AL kit(Japan) <
d 1.0mlE tube(Palcon)e] ¥ &
wjerele Yo F Egg T 377
7oA wFEAI T g 2
2 AAAL 30mlE ¥u F &
spectrophotometer 2 570nmol Al & 3% 5
sl

7) Beating Rate &3

Blg AZME beating rated 2 & 9
sl dA A7 WY ASZAHE o8
E/] adriamycinol E&hE wljokol A 724
5ot vigd T A RFEHA 4L oH)
W2ToR st £9 A9 wES
T3 v AT ES ek E
&S A7) Al 9y w9
FHigwel EE wigdoA] uiek A
RAEE A7 B¢ AHFE ohd olE ThA
adriamycin®] EZ¥E wigde] =EFAZ X
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o Tukey-Kramer multiple comparison
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Fo% Aoz st
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1. Az &

1) MTT #

1. Adriamycin?] &%

Adriamycino] ®ek AFAEe mxe o
g A7) #1819 adriamycinol 1 pe/ml
ol A 12 pg/mb 7hA 9] Z+zre] 2R ETF
vl A T2A17E < Hl%E F adriamycin
ol EAEFHE MTT assaydol 9&le] &AL
3 A2 1 pg/mb adriamycin H gl = A X
o] AEFo] thE+(100%)9 Bidle] 851%=
viebyich, 2y 3 pg/mle] HEdiAe=
738% 2 T 9A Jeldt =3 6 pg/mist
12 pg/ml adriamycins *ielsk 29 &S
Z+Z} 51.2%(p<0.05)9F 38.1%(p<0.0DE =
o) vt BF FodA ¢A dElwt
(Table 1).

Table. 1.

Ahsorbance (% of control) at 540nm wavelength for the
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MTT assay in cultured mouse myocardial cells

ADR(ug/ml) | MT Tabsorbance(540nmy | Deoreese of ¢l
viahility{%)
0 168+0,14 _
1 1432015 149
3 L4015 62
6 0862003 ° 438
2 0645006 ™ 619

Cultured mouse myocardial cells were treated with
various concentrations of adriamycin{(ADR) for 72 hours.
The values are the mean:tSE for 5 experiments.
Significant differences from the control are marked with
asterisks. *p<0.05; *+*p<0.01

v. Adriamycin®] A]7+E o g

Adriamycin®] A 2] Alzkol wa) s A2
Ao vAE dae 2AE7] HES 6 g/
ml adriamycinel E&E did ol A Z A
XEE 72t 24A A 96A17F Bl u g
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% NE AEEEEL MTT assay¥ol olalo
=z vl ZASE A3l 24417 e gl A
= o) Z23(100%) 9] H])&+e] 69.4%2] M T A&
g—g— Btk EF 4847wkl olom:
61‘)"/5 2o vlEle oA we Ax

velylon 7247 s e ch.e;Loﬂ
“l ato] 49.2%(P<0.05)e] H&EEE, 96A1 W)
ol QlojME 21.2%(p<0.0l)e] HEES 7
Z} LterWtH(Table 2).

Table 2.

Time-response  relationship  of  adriamycin(ADR) by
MTT assay in cultured mouse myocardial cells
MTT absorbance(540nm)
24hr 43w Thr Bhr
0 1214013 | L28%0.17 | L26+011 | 132%0.16

ADR(ug/mb)

6 0841007 | 0.79+009 | 062006 | 0.28+003 ~

Cuitured mouse myocardial cells were treated with 6 ug/
mé ADR for various time intervals. The values are the
mean+=SE for 5 experiments. Significant differences from
the control are marked with asterisks. *p<0.05; *#p<0.01

2) LDH &4 &34

-1, Adriamycin® < &

Adriamycin® F ko wE LDH A&
2237 989 adriamycin®] 1-20 wug/ml7}
A9 wrg Zz 33F uiFdolA] ujf
AZANEE 2N B A F xS
AYE FE% LDHYS WETH va A
9. 1 A3 1 pg/ml adriamycin A 2 ol
A= ) 2T100%(10.521.5)] v 84 117.1%
(123+14)2 Jvehdt}d £33 5ug/m¢ adriamycin
S Heg A 126.7%(13.3£1.6)(p<0.05)E
velyroed 10 pg/mlet 20 pg/mé adriamycin
Aol Me 2zt =T B8t 148.6%
(156 1.51(p<0.01) ek 175.296(18.4+1.7)(p<0.01)
2 yepyttlh LDHEA4 X9 MCV#HE 10u/
n¢ adriamycin® A #olA UeEltti(Table
3).

Table. 3.

Dose-responce relationship  of adriamycin(ADR)  on
lactate dehydrogenase(LDH) in cultured mouse myocardial

cells

ADR
‘ control 1 5 10 X
—{u/ol)
Amount of
LDt 05215 | 123EL4 | 133216 " [156415 " 184£17 7
Release

Cultured mouse myocardial  cells  were  treated  wilh
various concentrations  of adriamycin(ADR) for 72 hours.
LDH activity was measured at wavelength of 570nm. The
values are the meantSE for 5 experiments. Significant
differences from the control are marked with asterisks.
#<0.00; #=xp<0.01

L. Sophorae Radix(SR)2] &3

oy Al Eo] thdt adriamycing A3
Ao 9lolA SR &1E LDHZA & W
] zAtsl7] $18le] adriamycin® MCV
ZHmideytotoxicity value)Ql 10ug/mé adnamycm
ERoA 2417 B w5477 347
o 15-60 pg/mb SRo] z}zb *3tg HH%}‘Qﬂ,Oﬂ
M oAAEZ E oo]g ”“‘ﬂiﬂ}i Z AL T
2 27 10ug/md adriamycin®tg A 4G
HET 100%6(14.6E1.6)°] B]3lY] 156.296(22.8
+28)& vieERwkTh ey 15 pg/mé SR A
2o A= thERT 100%(13.1E15)0] u]&lod
132.8%(17.4%£16)(p<0.05) 2 eI on 30
pg/ml SRAEANME 23 100%(149+1.7)
of uldFe] 110.7%6(16.5% 15)0(p<0.01)= 1 }E}
wioh =8 60 wg/mt SRA el UM E o
Z7t 100%(14.1x15)9) H]8le] 104.3%(14.7
+1.7(p<0.0Z et (Table 4, Fig. 1).

Table 4.

Dose-reponse relationship of Sophorae Radix  for its

>

cardioprotective effect on adriamycin(ADR) in LDH release

Amount of LDH Release

ADR
(pg/md)

concentration of Sophorve Radix
Oug/m | 15 pg/m | 30 pgml | 60 p/mi
0 146%16 | 13115 | 149%17 | 141%15
10 2828 | 174116 " | 165215 | 147x17 7

Cultured mouse myocardial cells were treated with 15,
30 and 60 pg/mt Sophorae Radix respectively were
preincubated with Sophorae Radix  for 3 hours, alter then
cultures were exposed to 10 gg/mé ADR for 72 hours. LDH
activity was measured at wavelength of 570nm. The
values are the mean®SE for 5 experiments. Signiflicant
differences from the control are marked with asterisks.
#»<0.05; #*p<0.01

145



(146) - The Journal of Korean Oriental Medicine @ Vol 20. No 1. 1999 -

Cultured mouse myocardial cells were treated with
various concentrations of adriamycin(ADR) for 72 hours.
Beating rate was measured by count of beating number
per minute, compared” with  control. The Valoes  are "the
mean£SE (or 5 experiments. Significant differences from
the control are marked with asterisks.

*p<0.05; *+p<0.01

L. Sophorae Radix(SR)¢ &=
vk A4 Eo 3§ adriamycin(ADR) ¢
A5G gleld SR &E#E  Beating

W 7
Bl
el

Fig 1.

Dose-dependency of Sophorae Radix in LDH activity.
Cardioprotective effect of Sophorae Radix on
adriamycin{ ADR)~induced cardiotoxicity was measured in
cultured mouse  myocardial cells. Cultures  were
preincubated with 15, 30 and 60 ug/ml Sophorae Radix,
respectively before exposure of 10 ug/m¢ ADR for 72 houss.
LDH activity was determined as % of control. The results

indicate the meantSE(n=5).
*p<0.05; +#pp<0.01

3) Beating Rate(BR)< &7

-1, Adriamycin(ADR)2] <% &

Adriamycin(ADR)9] %o W& AzgE
9 &3 9% ZAE $3t9 adriamycin®]
2-16 pg/m7tA9 TE2 zZt7 ¥¥E ek
Aol A AZHEE T2 B¢ HEF F
AX9 BRES d&T3 vlu RASIHET. 1
A3z 2 ug/mt ADR HElolHE A E9 BRS
27 (100%)°] Hl 3l 86.8% = eI,
4 pg/ml Aol = 632%2 el EE
8 ug/mée] AFE 529%(p<0.05)2] BRE E
o MCV & (midcytotoxicity value)2 e
ou, 16 pg/md ADR2] Aol A= 30.9%
(p<0.01)8] BRE YEIIHTable 5).

Table 5.

Dose-responce relationship of adriamycin(ADR) on

beating rate in cultured mouse myocardial cells

Beating rate Decrease of Beating rat
ADR(ug/ml) (number/min) (% of control)
1361138 -
2 118112 132
86168 368
+74 " 471
16 Q151" 69.1
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Rate(BR)2] ¢¥HslSHo A =A sl7] 98
o] ADR9 MCV#(midcytotoxicity value)$!
8 pg/mi ADREZ A 72A7F B9t =% A7)
7] 3417k Aol 10-40 ug/m¢ SRe] ztz} %3
A G "AHFG F oo HojanE
ZAEtAY, 2 3 8 pg/ml ADRYHFE A g
g ZAS MXe BRS tZF(100%)¢] 3]st
o 435% =2 Yelgch 22y 10 pg/md SR
Aol M= dETel Hdte] 625%2 e
o EF 20 ug/misd 40 pg/mi SRA M=
zkzy 87.1%(p<0.05)% 98.5%(p<0.01)E ‘}EH
W% tHTable 6, Fig. 2).
Table 6.

Dose-reponse relationship of Sophorae Radix for its
cardioprotective effect on adriamycin(ADR) in beating rate

Beating rate(Number/Min)
ADR(gg/ml) Concentration of Sophorae Radix
0 pg/mi 10 pg/ml 20 pg/ml 40 pg/mt
0 124%115 | 128+96 | 116+132 | 131+124
8 56161 80£52 | 101184 = [129£108 *+

Cultured mouse myocardial cells were treated with 10,
20 and 40 pe/m¢ Sophorae Radix for 72 hours. Cultured
were preincubated with Sophorae Radix for 3 hours, after
then cultures were exposed to 8 gg/m¢ ADR for 72 hours.
Beating rate was measured by count of beating number
per minute. The values are the mean*SE for 5
experiments. Significant differences from the control are
marked with asterisks. #p<0.05; *+p<0.01
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Fig 2.

Dose~dependency  of Sophorae Radix — in beating rate.
Cardioprotective effect of Sophorae Radix orl
adriamycin{ADR)-induced cardiotoxicity was measured by
count of beating number per minute in cultured mouse
myocardial cells. Cultures were preincubated with 10, 20
and 40 m/mt Sophorae Radix, respectively before exposure
of 8 wg/mt ADR for 72 hours. Beating rate was determined
as % of control. The results indicate the meantST(n=5).
#3<0.05: *##p<0.01

2 MES FohH B2

1) hxa

fom M2 E71% el 1235

AATHFig. 3A).
RIS RIS

A inverted photomicroscopy of mouse myocardial cells
cultured for 72 hours in control medium. x100

2) Adriamycin * 2l &
Adriamycing ¢ dgoores L&
E48 4 AEEo] wFEIE FHE B3

A20%) 2N E B 37E - (147)

1

£ 24uo] AE Y

AH o] FTAE At Fig. 3B).

A inverted photomicroscopy of mouse myocardial cells
cultured for 72 hours in medium containning adriamycin at
the concentration of Gug/ml. x100

3) Sophorae Radix(SR) X &] 4

SRE 3N < AAHET AFtoAE
adriamycinTr& A 2|3 3o uvlate] 4
ol Fu BV 233 wsd gae
el Wl oh(Fig. 3C).
TR

2
S A

A inverted photomicroscopy of mouse myocardial cells
preincubated  for 3 hours in  the medium containning
Sorphorac Radix(SR) at the concentration of 40uz/nl before

exposwre of 10ue/wd adiamyvein for 72 hours. X100
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v. 2 %

53 (Sophorae Radix)< &Ekol k% =&
o] 2 Zo}(Sophora flavescens Ait)el B2
24 HZE GRERGED o R LI,
W, RS- an gUikElel Qs AN B
Béel BEE =3 lew, ukidy, thksla &
e, FF, W, KGN BeolEln §9e
o AR FURR, RENSY, mERURRaRe] RUE
o) A, BETF, HE HFEET, BEHEE,
Wi ol et 58 o ks
el kg taddm stAv”. g
o2 o, W, R, s aE, %
#oSel fefel M B3] iRl
N A& o R e ginl, IR RS M
Mete g7 g n stgled, ik
b ERIAR S BEsReke] EAKEIR MRS M
mAZ & gckm sk

% %€ matrine, oxymatrine®] 2 alkaloi
delm 2 29 sophocarpine, soph-oranol, all
omatrine, cytisine, methylcystine o] &
g} QeI g el Fgiol < stw
EaEhmol A BaCl2yt aconitine, ouabaine ¥
ol ¢alMd Fatd AER] thete] HiA e
Aol lowy, A9 fHIEAl A= sophocarpine
o] FMEME Uerdttn BHusgo

AZAE FHHE FEsle BEHE FFS
o v]289%® adriamycin 2 dichloromethane
=3 otk ok mgsd B 4ge
adriamycin® HN&S5A &3k oo sk ¥
P ORBRS TS FAEH] Atk AFH A
A e BEste] o AZHNEE W Es
oS o 29 adriamycinel ETE
dol HZTE T2AL FU =N F
adriamycino] A AT wxE 4T
MTT assayel &&le ZALEJck 2 3
adriamycin® ®E A TMEA HZT FE
of Hldle] MEY AEES FodA FA
XAk ol#ZE& Z¥= adriamycinel 425
A& M3 dge TEFn gen o
% Olson®¥0] adriamycin 22 #a& &
el AEHZE B Zz} Takahashis
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Mol wlFat AFAEe] thd adriamycing
Axrsdeg Hust Zdge dXsch
Adriamycin® 45 Alo] didedA & DNA
U RNAY FA4A&NE v Fatal® ug &
do] A& 2 AgAG e MEAABY
Ne2AdY 52 2oz fddn @
t} B AEol M E adriamycine] 87 e wig
AT EY 54L& Veld R adriamycin
o] DNAY RNA % o3 #A A d&&
nx= RS WA £ gAg ojvtx A}
YAl (mitochondria)¢} 2& M ZA7|He] 7]
ol &4E Fo AR #E fgisge
gHe Asale 540l 2 Ao 4
g} o3 o) fFFEE MTT assayd A &
98l adriamycin® F X vl#lEe] AX
o] MEgo] A3 ZAAHAY] el
H, Myers 572 adriamycin® & k)9
of AoddEy 2 #Hdd glolA 4kt
&4l AZHAEY FHIEE
3wl ok ol JAHE FHE F U=
Ao2e AZEEA PAsAE MFges
A A E4dor FE AZME Hirt
wolEdtke Aol AAIE vb At}
Adriamycin®] 4] g LDHEA Y &
Aol el adriamycin®] A& FExd B]E
&t LDH® 43 718 Bid oz ¥
4& adriamycin®] EA4o) o8t MEI &4
W AL 98t o0, o) Takahashi”
o] AIZMEANAM adriamycine] TR
£3E FAANPLEZA auATHY ALE
H| 23l ATPES Z4E 293dn § B
17t ol& AT Yoz At T
adriamycin® AZ254d A Fo) g eE
29 dFE& ZAsl7l $8e] LDHS0) 10
peg/ml  adriamycin®] FEoA AZAETE 72
Al Ft AEstr] A O15-60 ug/mi7hA S
L% AGKe] 474 TEE wldddA 34
5ot A og LDHY 248 A}
2 FE MBERSE AIAEY 23
o HHE HFAFA HBEHE
LDHO %4 ®w3E rt. E3), 30 e/
neet 60 pg/mee FEZE AUBW AeEldAe
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adriamycin®?t o] A 2] (156.2% )]  H] 3} o
Ztzb 110.7%(p<0.01)$+ 104.3%(p<0.01)E
Ebt o9 st ZasEdEE &+ 2
Atk o1#1d FIFAE adriamycin® AEHFA
o2 HE W RiEgke]l MEY &AL H
ofgtdl uif &2H A& 3
o shich 2 dEge] Hausd dg 24
o glo}A adriamycin®] 2-16 ug/m¢7t#} <
FE2 27 2EE W gFdolA 7243 U
%3 A3 adriamycing A Eol H g F
So) Hlelste] WELI s BAHA
t}, o] 3t o] ,] Fuge B szqoﬂ,q o”

r

2

= aa9n AN + 99 ﬁw
Yoo c4AEE 29 4 e HEetn
B

k& Z:’\WU]
A 3t Hﬂ"k ’“:‘*ﬂ Z MTT5H0%] 8 pg/mbe
adriamycin XA 7‘1?40}7] Z10-40 pg/
m7kA o) Rl 247 TEE wFy
A AZTHEE A B AAgs T 4
Zu5d X E BE HKe d%E A
3 A3 FHE OGBS AA X ?iald
Fxo vy AoREE FHAAT
3 20 pg/mest 40 pe/miel FZ FBW TE
o A& adriamycinthg& H 3 o wF
F(435%)9) wlgle] 2+ 87.1%(p<0.05)¢t
08.5%(p<0.01)2 UElIFoe=zA #HAHZ xF
F9 Z718 el o]z2e dnE olvix
E RO adriamycino 2 £48"H AS
AxE woldled oS 234 oddes ¢
Fn dotz A Adriamycinel o §
B Ay gestx @il oA
adriamycin® A3 AddF dojAde o
Z T dH3le AT HPLE BAoH
T3 AED E719 ZAE YEHL o2
2 adriamycing HAd 959 HE7}
sAgo] wel A EEo] djkgdr|E FE "ol
A uzh Aztetn stk aevh wE RUBK
< 34
&

Jl

7t T AAMeldd A$ adriamycinihg
J2] 3k Aol vldte] MES F9 At
E7)9 &4 A3 ZAAFoZA TEE N

Byiol adriamycin® H4 oz FEl A4
EEg Wolgted i 2HHASE Ll
F3 9t

V.Z B

3 L
wg WS FHL AT Skl A7

dl A st g HTHMEZE wg

5 ATEANS
] 52 x3E

Aol aduamycm ]
{J/JH»("! E(;—O]E-""E
LDH%"J, AI:LH]-‘F.
Al ggste] o 22
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