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Effects of three kinds of Radix Rehmanniae Water
Extract in Cultured Rat Myocardial Cells

In Jin Hwang, Kang Beom Kwon, Hyun Ik Cho, Young Gi Min, Jae Hyuk Heo, Gu Hwan Kim, Do Gon Ryu*

Department of Physiology, College of Oriental Medicine, Wonkwang University

To test the protective effect of herbal medicine on myocardial damage against oxygen free radical-induced
myocardiotoxicity, cytotoxicity was examined using MTT, Beating rate and DNA synthesis assay in the presence of
water extract of three kinds of Radix Rehmanniae. Myocardial toxicity was evaluated in neonatal rat myocardiocytes in
cultures. The results of these experiments were obtained as follows : Xanthine oxydase/hypoxanthine resulted in a
decrease in viability, beating rate and DNA synthesis in cultured myocardial cells. Radix Rehmanniae Recens(4: i %,
RRR) water extract shows effects of protection from the cardiocyte toxicity induced by xanthine oxydasefhypoxanthine
treatment such as increases in beating rate. Radix Rehmanniae Preparat(#it:3%, RRP) water extract shows effects of
protection from the cardiocyte toxicity induced by xanthine oxydase/hypoxanthine treatment such as increases in DNA
synthesis. These results show that xanthine oxydase/hypoxanthine elicits toxic effects in cultured myocardial cells
derived from neonatal rat, and suggest that water extract of three kinds of Radix Rehmanniae is very effective in the
prevention of xanthine oxydase/hypoxanthine-induced cardiotoxicity.
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AT YBRlo) 431 HE ROT H2 KR KBl
e HEESHH, BRSO, F, 8ol B8, SEQJJ:?E‘SPE x|
m", wEe Il Re VAT AOET HS F MEOIL K
= Hold, g2 L i 8, 08 NBROE ﬁml s, #R,
BEm AHEE, BOnEEshs Aol u™, s m¥%o §S
JEIESH ALE %S MBMESI ke HOIH BES Oy
Fr BROE #IR, ¥BK Al A ¥EETY &
57} lon HER#HS BHoly Y. 441371 xanthine &2
hypoxanthineo] oxygenoi] QJ8|A] 418lx] =0 o} BKE&2 xanthine
oxidaseol] 91814} Zo)=|o] superoxide radical(O™)3% hydrogen
peroxide(H;0)7} WAMEILPS. 0@ QAT VARSI B
(iron) 7} BH26109 hydroxyl radical(OH-)0] ARCY?, 4IAXIES
* IRAIAA : RED, A5 K] UES 3442, AZuistn ol woat
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71e AdtaBolu) 5lg W ST 2 olyH] YelolAE 4t
2717 vIEAE R gHsol, 1 23 Az KPRt
SIS S FRAIY 20k ol el protein kinase C(PKC)L} lipid-
phosphatase A29} Z}2 O|APHLAIE BRI & FA) ohal
22 BEFHAIZLOEMN MEY £4W A9 AE Kepsict.

olell Ak & i WEAY mig UIME ZHol o
ot golFaE FEs] Yl HA XO/HXol| gl w9} vy
o MM E =Y 38 MIT HZE 01831 AR CH
olol it 4& ¥ PYA golGHE AINE wES F
A, DNA gHdEo) 588 Eslo] A& vl K8 g o
R7Nell ololl &Ik Hlolh

SER
14 %

SEZ ICR AEQ JZYu7t 453 4% 38 WME
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2. A ZEue}

AEERZA 2P UAZHEE Ca”, Mg*'-freeQ] Hank's
balanced salt solution (HBSS, Gibco)22 33 A& &
1,000rpmollA] 208271 AERIFCE HEAEAE 0.05% trypsinC &
202 3¢t @2710 W2 ThS pasteur pipette O F 3, 43) 24
T 2 800xgollA] 1087 AFAIcE ARY HZE Eagle's
minimum essential medium(MEM, Gibco)ol] 10% fetal bovine
serum(FBS, Gibco)3} penicillin G(25 unit/ml)7} A7l &gt
ol 284171 TS 96-multiwell plate(Gibco)oll 1x10%ell/ wellQ)
MEZ UL Z BFSIACE BFE M EE 3 THHOE MES vl
YaHoF wmeksll FR2M xanthine oxydase/hypoxanthine
(XO/HX)o] ZpI=)A] 22 MiYNE HEZOE 5l H)I ZAb
Shct AEd YA E Wl A EZE PBSE 343) MAFIRC
W AZE e 7e & ' A AME3INCh

3. JgNg] AR

HUflo] AKESH Qe A 200g, B 200g sE
200gg A Eela o) B BHRE WESIH 317 B 8
HBRE FIESH £ 3,000rpmollA] 2027 AL EZ]SIIL A F&
SEVIE ZUSES 7 HSRMmESoIA ggoly 22 A
15.05g, Bt 108.23g, Wi 4049g9) 2 A|EE Ak

4. Xanthine Oxydase(XO)/Hypoxanthine(HX)Q] A% & el

2 A8} ALE8} A|2kO 2= xanthine oxidase(XO, Sigma)
9} hypoxanthine (HX, Sigma)2Z X098 AL 100 mU/ml, 10
mU/ml, 1 mU/ml®] JFNE, HXSQ AL 1 M, 100 mM, 10
mM9] XFdg vhEo] dWatiol SEE & Ad g Fysl
UOZ A ALBsEAL ER3 Y2 AF wigdel Hrisko
AHE BTt

5. AE9) Hz)

U0l A18S 1219 HAUG ol BT dlod, WAL u)
& AZAZE XO/HXO £241717] 3417} Holl 242} A2l
THS XO/HXol £2A12] $ OIS $ON7E XO/HXY] 4A12H
o] nlXlE EUE EARIICH

6. MEZH W Yolga 88
1) MTIT Z&k

ANEZYEG E5 S A MIT [3-(4,5-dimethylthiazol-2-yl)-2,
5-diphenyl tetrazolium bromide] (Sigma) HZF?2 XO/HXE
)3 g MM LE PBSE 33] MAEHS C12, A A X550
mg/meQ] MITE welld HAEEEE 34sle] Qo) 37T, 5%
CO.2 ZZEE F7oA wighet # sict miYg &8 &
dimethylsulfoxide (DMSO, Merck)E Azlgl T2 ELISA leader
(Molecular Device, USA)& 570nmolj4] EBTE Z2H81H ulx
T3} viskdTt
2) A2 E HHES(beating rate, BR) £&™

BiQF H2AI29 BRY FH S skl & A1 vigker A

(8] - SNY - 7S R

AN o] T XO/HX7t T uigdold] 48117 &
QF iR F OkAlVE EplEA] U WANG IEFOE §lo)
Y AZAEZe WESE HAZH HITSICEH
3) DNA synthesis &3

U AIRFEQ N E MBIt AR AN E SIK &
& UZFE [BH}thymidineo] 10uCi/m! TEH wiYNROZ 1
ol IRIZHSOr EAIBIICE 100ug/ml9) sodium azideZ
DNABIHE ARIAIA Ca™, Mgh'7} Q= PBSE 33) MK &
005% trypsin-EDTAZ MEZE EJAIZCEL MEE Whatman
GF/C glass filter paper2 &3t & AIANE HEAIA
scintillation cocktail( PPO 4g, POPOP 0.1g/Toluene 1L)g Q11
WSAI Tt AL BAS7IE HAEE 86l ol tx
T3 Hlwsl] WESE FABICH

7. EAFM

Heldao] tid {FAYY ABES ANOVAZO| Tukey-
Kramer multiple comparison testol} 9J3}3 @ pzto) 0.05 0]}
ol At 7A3 AOZ BIAct.

48494

1. XO/HX7} 4 ZH 29 FEB) mlxl= g8t
1) 42HE YES - MIT FF

XO7} wi ¥ 412 A o) m)R]= S4E BEE] Askod 1~
30 mU/mt SEEAZITH i A2AE0] MEYEEE MIT
Bl g5l £83 47 A2ig X09 kol vl sk Al
F9] WEgo| AT E5] 15 mU/me, 30 mU/ n X0 A
glolde Mz YESo] tixTol Hiskd 51.3%(p<0.05),
44.6%(p<0.01)F S8t ZAE LIERALC} (Fig. 1).

B8 15 mU/m) XO7p E&HE siYgolid A2ME
32-56A11EQt S £ Aj7M9] Aol W HE9 WEE
MTT assay®oll 9lgld ZRASIACE I A3 Aeigh A7l 9
HOR AI MEGo| Z43Iem 53| 484171, 5641 7kollA
A% ZAaE Vekdot (Fig. 2).
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Fig. 1. Dose-response relationship of XO freatment in cultured rat
myocardial cells. Cultures were exposed 1o various concentrations of XO for 48
hours, respectively. Cell viabilty was measured by MTT assay and defermined as % o

f control. The results indicale mean+SE(n=>5). Significant differences from the control gr
oup are marked with astensk. *p¢0.05, *p¢003
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Fig. 2. Time-response relationship of XO/HX treatment in cultured
rat myocardial cefls. Cultured rat myocardal cells were Ireated with 15 mU/al X
0 1n 0.1 mM HX for vanous tme intervals, Celf viabilty was measured by MTT assay
and determned as % of control. The vaiues are the mean+SE for 6 expenments. Ast
ensk indcate the siginificant dfferences between groups, *p¢0.05, *p(0.01

2. XO/HXY AZA 2 &40l thet Slekaig] @t

1) d2HE HEed 58

(1) XO/HX7} {2M Q] vhs4ol vlxle

XO/HXQ| sTol WeE A2 E vESE 575 Asky

0.1 mM HXol] 5~40 mU/n¢ X098 s%7} 242t ZEHe uilga
ollA AT EE 48417 SOt AElgt & M2 WhE 4 HES
AT U1 ZABIRACE 11 23 HEis X0 kol nizsh
of UHS 2271 Z+ABIM S0 20 mU/ml, 40 mU/ml XO9] Xzlol
A AZHESTE R T100%(114+10.7 beats/min)ol] Bk
7}7} 51.8%(p<0.05), 404%(p<0.0)E EAFOE {93l A4S
LIERITE (Fig. 3).
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Fig. 3. Dose-response relationship of XO/HX on beating rate in
cultured rat myocardial cells. Cultured rat myocardal cells were treated with
vanous concentrations of XO :n 0.1 mM HX for 48 hours. Beating rate was measured
by count of beating frequency per minute. Controt value represent 114107 beats/mi
n. The values are the mean=SE for 5 experiments. Significant differences from the co
ntrol are marked with asterisk, *p¢0.05, *p<001

(2) XO/HXo) O)a) 243 A1ZAE BHE S0l lAE oY)
3

Bl AT Eol ThEH XO/HXS] HESHoll thh A,
M, Bt REOI0) BUE ATHE U454 ol &
V5171 918k XO/HXS] MCVZER) 20 mU/ mé ST ollA] 48417}
S0t L&A717] BAIT Hol 22 15~100 ug/mo) 4 Mk
Weolo] Eeke wigolold MAEIS & AZHE UESS &
ASIST. A0l B M § XO/HXS MElsIN LT &
s DEAS STHE Meld A9 ATHE uiSSo) S8
Wik UERIA QUch 20 mU/m¢ XO/01 mM HXE Re)d

ol

A XO/HXE AeldIA] 22 Aol vl3kd 395%F Zasly
AZol Z4E UERITE I2U £ dgAe A A 3
2 Aelgt sk vlEskd A2 Z vES Zagar) ot
o} XO/HXoll 9§t =4& Yolsiirt &3] 100 ug/me 46
AgE HATISH 0l 4k FEHNE A XMeldi] gu
XO/HXEH2 R2I8t F 39.5%0l HIBIH 71.7%(p<0.05)8 XO/HX
ol Q8 A4FNE KB AABIACE (Fig. 4). TR AL
S £ XO/HXE ATIsHA @1 @ AgAe sEHa
Aelgt A ATHE vtE4ol F9 BMah= LIERIA Ut
20 mU/m¢ XO/0.1 mM HXE Rzlst B XO/HXE #HE6A
UL Aol Higk MM E BEEST) SLT7%E TASI AE
ol 548 VeI Teiu g dEAe A Aels 42 A
2§t sTol vlElsld dZHMZ eE 47 71810 XO/HXol
93t SHE Holsid et EAEQ |FAM S UERIA Tt
(Fig. 4). ool 22 wige & XO/HXE AMBIGHA R #
HE AYNE sTHE HE AF AZAE wE4ol RS
Hale UERIA] QT 20 mU/me XO/0.1 mM HXE A28
B XO/HXE AMElghA] & g 2ol Bldld JZHE vE4
7V 427% 2 72481 Mol SHE VEIC) Tehv B
galg ® x2ls 3 Ml skol nlEsie 4ZAZ s
7t £7K810d XO/HXoll Q¢ =4 & dolai ot EAAS)
FAHE UEIIA HUTt (Fig. 4).
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Fig. 4. Dose-response relationship of Radix Rehmanniae Recens
(4 #3®, RRR), Radix Rehmanniae(3: 1%, RR) and Radix Rehm
anniae Preparat(¥i%, RRP) water extracts for beating rate in ¢
ultured rat myocardial cells. Cultured rat myocardial cells were preincubated
wih vanous concentrations of agents for 3 hours, and then exposed to 20 mU/aml X0
in 0.1 mM HX for 48 hours. Beating rate was measured by count of beating number
per minute. The values represent the mean+SE for 5 experments. Significant differenc
es from the XO/HX treated group are marked with asterisk. *p<0.05

2) DNA ghego 54
(1) XO/HX7} DNA gHgoll nixle &

XO/HXQ sko] wWE M Z DNAS gHyue =85}
71 Y3k 0.1 mM HXoll 1~30 mU/m¢ XO9] =% 7} 22t E5H
B HiQrololA] ATMEE 48417 EQF XEis & ME9) DNA
FAHE HES R vl ZAEICE 2 A Meld X0
skoll HjaEslod DNA §do] 24882 15 mU/ml, 30
mU/ml X082 HelolMe 4ZAE DNA gHgio] thxdt
100%0l BI5}d ZH2Z} 53.7%(p<0.05), 742%(p<0.01) Z+A5kd B
A=FCE Folg ZAE VEMID (Fig. 5).
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Fig. 5. Dose-response relationship of XO/HX on DNA synthesis i
n cultured rat myocardial cells. Cuilured rat myocardial cells were reated wit
h vanous concentrations of XO in 0.1 mM HX for 48 hours. DNA synthesis was meas
ured by “materal and method” . The values are the mean2SE for 5 experments, Si
gnificant differences from the control are marked with asterisk. *p<0.05, *p<001

(2) XO/HXol 213} BATH UZAZ DNA FHizko) nixiE st
okmel a3
HiQE AZAEo] gt XO/HXS MEZHo] it A,
waE, ButE I8 38 AZME DNA g7 53
ollA) TAWBE) @15Kd XO/HXS MCVZI0! 15 mU/ml 5T olA]
48417} B0t L &EAIF17) 3417 Mol 242t 15~120 pg/ bS] BIok
A HEtdo] Tk ujololA] HAzleh & AZAES) DNA &
HYE FARBIMCE £} H 2 uigst £ XO/HXE A2ISHAl
Ll Ad MRS mTHE M2l F2 A2ME DNA #d
Zroll Fogt Hah= VERIAl 22%4rt 15 mU/me XO/0.1 mM HX
£ XIS AP XO/HXE AelshAl &2 Z R0l isle] d2AH
F DNA gHgEo] 574% 2 Ziadlad dlZo] S48 velict 1
L S RPN D Helst 29 A2d skol vizsid
A1ZHE DNA g480] 5715k XO/HXo) A8 Z4& Yol
IR oLt EAZERQ |ode VEIX 2RIThFig. 6).
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Fig. 6. Dose-response relationship of Radix Rehmanniae Recens
(4£3#%, RRR), Radix Rehmanniae(¥2#1%, RR) and Radix Rehm
anniae Preparat(#ih3%, RRP) water extracts for DNA synthesis i
n cultured rat myocardial cells. Cultured rat myocardial cells were preincubat
ed wih varous concentratons of agents for 3 hours, and then exposed to 15 mU/al

XO in 0.1 mM HX for 48 hours. DNA synthesis was measured by ‘material and met

hod” . The values are the meanSE for 5 expenments. Significant differences from th

e XO/HX-treated group are marked with astensk. *p{0.05

g 42 miYst & XO/HXE XNelshAl il it

HYUS sLER Alel 2 UZHE DNA g8l 79
3 @islke UERIA] @i9dtt 15 mU/n¢ XO/0.1 mM HXE X2

ugs - siad - @7 Frd

3t 4 XO/HXE A2lslx] 2 Z 2ol visied 4241 Z DNA
gHYEo] 48.6%E TAasld MZo 54& et 18u &
i dEAE A ANels 49 Melst skl gizlsld A2Al
X DNA gHdo} E715ld XO/HXoll 93t S4 & woldlde
L} EAEQ] R4S UERA ARUTH (Fig. 6).

RO A2 kst & XO/HXE AelsHAl L1 Rt
AN S sTEE X2 32 42HE DNA gdE fY
8t W3k UERIA] i) 15 mU/ml XO/0.1 mM HXE Ag)
Bt B2 XO/HXE AZISIA] g2 Aol HIgl 364%E Za
gl Azl 548 UERIT J8iu RuttE JEAS A Ael
ot A2 ANElel kol uleisle]l AZHE DNA gd¥ 248
7t ZekElo] XO/HX| 98 S4 S olsiirt. 36 120 ug/
ot B TEAS AAZIS R RutiE HEE A Al
IR 11 XO/HXTHE RAZI$H T+ 36.4%0) 811 71.5%(p<0.05)
Z XO/HXol| 93t ZA-FANE 7S AAGITt (Fig. 6).

ar =

E#EE R ARIEEslE 9oz, mmEe M
%R, 85 BEND MEE, moEgsls gorea™, sunge
BIE, WEHK BHBE HEHIH BEBEHY ST} Yol &
BEBE Qo2 kol gl xole gleijolrt. B =2
2 olE ME tEF ik AZMEY AMXNRT] F4ol of
& ol FAE TSI uingt 4B CZ Yilolx gl &85
=015 45 ¥ A9 §5E€ in viro ZEOIA] RARGHL
A} 8 =2olnh ATHEO EHE fusls 2R 5340,
AARE7|E U1 E6k, adriamycin & dichloromethane S}
s1slora 7} UK. B8] AMAAIR7IE AAEH A00F 4t
BIAH A o] WHiHol the X FH FHAA] AaAlgTlol QS
A Z AsE &M g 287 HilE §4g Bl
7] 95l B A7} o)A k. A2 ARG v
QR ZA ol BHE UERITE o] EHol tisle] sleka HE
o] WOIFIE UERITHL BAE T YT, B 48l A8
B {AARR71Q) XO/HXE Zhang S9] Rilol| 9lPH LDH &
HTE E7R)7)11 AZHE WESE 24710 ATP g2 2
AAMH ATZAZol| FHE Yotitt FiXTh

ololl MXH= XO/HXE 0183810 AMRAIR71E FekiA 4
M Zol i EHE XRAKIL o 4 il 45 i HE
Ho) Yol BTHE FABIUCE Aol BA XO/HXQ) A2
EXENE MIT assayE 01&8lH ZAISINICE MTT assaye
HEO) NESS FFBH WHORA o] 4ol XO/HXE
)3 & 919 upHoll 9Fl MEY WEES RAS 2T &
S} Al JEHOT BEES Z4AA (Fig. 1-2) AZol 5
48 Quislo] Takahashi £, Zhang So0] H 1 2} Y|
Ik ol#dt XO/HXS) =44all sl 45 s MEteid] v}
O EUE MM E WHESFE 0|85l ZABIFTE HA XO/HX
9 AZAHE vhsol tigh GUE ARG 29 A2Ig XO/HX
9] £Tol HlzEl BHESY) Z2Aslo Ml EHS LERIC
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=8 i FEB0] Y HIM 2 X F

™ 20 mU/ml XO2] 5TolA thETol 1ldkd oF 50%9] Zha
ENE Ho(Fig. 3) B ARAEA ZHV YRBIRCE 20
mU/ml XO9) 1A E ut54=0] ZAg ol sl 45 i
Heg 347 5Ot A Nelg A2 Agieh 45 g TEAa)
kol BlElsld AZHE wE49 247t AAEo] Woldsh
& UEBACHFig. 4). 53] 45 tf JHN 5 4HE OYY
100 ug/mlQ) BT ol EAXCE Fo8t dMATE VERICEH
AE ¥ HENS XO/HXo Q3] 248 AZHE 8E4o]
ek AAEHE Uekdom 4 JEdo] 71a g3t F
EEA RO VERITE 44aXIR719 Azl vl Be S48
3 #9] sl DNA 8439 ZH4olcth XO/HXE MEld &
ol ulzsle) DNA S 24X on(Fig. 5) 15 mU/ml
9 XO EToA E=Fo BlGld 50%S) ZAAEINE UER) o]
BLA 45 tE HEA0 Yol FHE RAKIFL 15 ug/m
1~120 ug/mlo =EE H K2leh 45 #HE A2 Aelst
=0 v]#Edld XO/HXall 218t DNA 9] ZAE AAAIA
on B3} 45 ¥ & B QEAY gt FEBR AL
Z UERITHFig. 6).

A9 Ak H4E i HEAES XO/HXo| gt A2z
EHdol il WolaNE UERICH AZME dEsl AR
& £iE TEo] DNA SE39 42w Rt Qo) &
W7t Hojt ASZ VERGT). o]Z2E e U4E ##H9 in
vitro Hel ZEiAY SIS ESl Yiolie BEZS
Qe 4 Qe TAE nRiGItiL g = e oz g Y
HEWAY Exulnrt Basielet AlgEct

4 &

EWE, Wi RuE dydo] UIHE &8 miX:
dakg FHP] Y8l Walolx 2elsid uiRst A 2Alzol
Ol 4F i HYAE A X2l & XO/HXY MEZHan
9} ololl tigh Al EUE VAT IS} 22 ZEE Ut

XO/HXE sES AIIQER O T HIME YES9 3o
= VJERAT) g HENS XO/HXo] 95k Fukd 4124
Z Hig40 Zao] toled FATH B GHE Velict Bt
HEH S XO/HXoll gjslol FUE YA EZ DNA 829 Z2
2ol sl RS JHAARE VKIS

ol4t9] AilolM XO/HXE M 2ol SH& vElieH
AEE, RutE JBEAS AARSK SHHCE Adsined
YO F UE MET HIIATY} 1B A&HQY 7187l
Zgsielet 4aent

u

|

Aol 2
2 aFe

2 ¢ BHEAR A FRTIeNUAES A
(HMP-CO-03-0003) 7} 20024 ABrhstul wH] Aol 25
d7E R

G W N R
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