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Protective Effects of Boyanghwanoh-tang on Zinc-mediated
Cytotoxicity in H9¢2 Cardiomyoblast Cells

Yun-Jae Lee, Eun-Kyung Rhim, Hyun-Ae Jeong ", Sun-Ho Shin

Wonkwang University Oriental Jeonju Medicine Hospital, Jeonju, Koreg
Wonkwang University Orienta! Jeonju Medicine Hospital, Iksan, Korea

The water extract of Boyanghwanoh-tang has been used for treatment of ischemic vascular disease in oriental medicine.
However, little is known about the mechanism by which the water extract of Boyanghwanoh-tang rescues cells from these
damages. Therefore, this study was designed to evaluate the protective effects of Boyanghwanoh-rang on zinc-mediated

cytotoxicity in H9¢2 cardiomyoblast cells.

This study demonstrates that, after treatment of H9¢2 cells with zinc, there was a decrease in cell viability in a dose
dependent manner, and there was a chromatin condensation. Zinc induced the change of cell morphology. In addition, zinc
induced mitochondrial dysfunction. Zinc-induced H9¢2 cell death was remarkably prevented by the pretreatment of

Boyanghwanoh-tang consistently with increase of the peroxoredoxin 1, 2, 3, 5, and 6 expression.

Taken together, the results suggest that zinc induced severe cell death in H9¢2 cardiomyoblast celis, and that protectwe
effects of Boyanghwanoh-tang against oxidative injuries are achieved through regulation of peroxiredoin expression.
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Table 1. Prescription of Boyanghwanoh-tang

F olds Aestd HME YELE BEA #Hk
REaR R | A R B =

. ## 3 ik

IR =S

1) Az

Embryonic rat®] A7l A feigh AE5<1 HIe2
AZE ATCC(American Type Culture Collection)
E5E 7lste] AltjudetEa 48& AAs

2) A

B Ay AMSE wigRALRe] AUee I
(To] “Etherss'ol oSt o, 15he] W83t &
2o &3t Z2ti(Table 1, 2)).

3) AleF g 717

Ad¥ol| Za3 DMEM, FAA, trypsin E £
o} HH(FBS)< GIBCO BRLjit(Grand Island, NY,

&4 % #(g)
G Astragali Radix 375
HEE Angelicae gigantis Radix 7.50

HGEE Paeoniae Radix 5.625
e Cnidii Rhizoma 3.75
BT 45 Lumbricus 3.75
B Percicae Semen 3.75
#I7E Carthami Flos 3.75

Total amount 65.625

Table 2. Prescription of Dansamhwanoh-iang

VAL Salviac Radix 18.75
ERE Angelicae gigantis Radix 7.50
ARG Paconiae Radix 5.625

N Cnidii Rhizoma 3.75

Ll Lumbricus 3.75

B Percicac Semen 3.75

R( Carthami Flos 3.75

Total amount 46.875
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USA)AE-S, v ok871(24 well plate?} 10 cm dish)
+ Falconjfit(Becton Dickinson, San Jose, CA, USA)
A T3t ARl 3-[4,5-dimethylthiazol-
2-yl]-2,5-diphe-nyltetra zolium bromide(MTT), Hoe-
chst 33342, bicinchoninic acid(BCA), dimethy! sul-
foxide(DMSO), Reduced glutathione(GSH), N-acetyl-
L-cysteine(NAC)<=  Sigmajit(St. Louis, Missouri,
USA)ell A, JC-1-& Molecular probeiif(Eugene, OR,
USA)ol A Ut} Peroxiredoxindl] th3t primer

© A= AM FE, Tdsta

L

2. B

1) Alge] ZA

AR AMH FEhe B8 2 AME
WS ARt £ Adfol o853tk B
(H2O extract)e &% W{likpaisy 2 7
7} 100gE = 179 3 Y7718 A dxEe
230 A 3A17F #9l e A=E o3EtT 3200rpm
02 2087 ¢4 E-¢] § F=7)(Rotary evaporater)
2 53 o} -70°C(Deep Freezer)ol| A 12417} o]
¢ BZAAF) 3L Freeze Dryer2 520z A7 A&
AEE AN,

2) H9c2 AlZF ujed 3 Aok g

H9C2= CO; M WjoFS8]71(37°C, 5 % COol
A 10% of F3o] £37 DMEMO R sjoratsio
™, 24A13F HA 02 wjofdl g mAste] log phase
o Q= MEol WE A, Sl 9 olde
Ztzy gk & M E AT ofof AdtE Qg

8 AL FstEnt ZnChE 100mM To = =
Fool oA ARSI

3) MEAES &4

Axol HEES 4 MIT B4z £33
Aok AE ol FTH24-well plate)o]] A (1x10° 4L/
m)E Iml¥ FF8te] 122413¢ ow CO, A7)

o}oac} z,wu Wl ok A ol Hjok ou 171002 MTT
fol(5mg/ml in PBS)S A7tslsict 4417 3, wjofd S
AAEIL 1ml DMSOE 37tste] A8 Bajr17] thg,

e

2345 A(THERMO max, USA)E ©] 85} 540nm
g FREE SASIT AZPEEL A
b o2 vlaste] MES(%)E FAEHh

4) DAPI 44

ZnCh< Azt A|EE 4% formaldehyde 8-oj]
TAAZ) ; PBSZ AH35}1, 10iM DAPIZ 1083}
Qaa F oA PBSE MAste B 3&u] A(Leica
MPS60, Germany) 2.2 3] Hejsta] wWsls dake}
et

5) Total RNAS] ]

Wjok AL EZRE total RNAS ¥2]= RNAzol™
B(Tel-Test, USA)E o] &-8te] A|x23|A7L Al F3t=
o] whel 4ashieh 10em WA Aol A wiek
5 3-5x10° /£ 2 PBSE A Ag ¥, 1.5m! FH
o o]&Alzl ¥ 3,000pmolA] 5% A4 FeE]Eke
FASE dEdE AAS Ax HHEL 600n
RNAZOITM Bz £3Al7]l &, 60pl chloroform& 3

B

ox,

*Hi—or -‘rzrlioﬂ 20tk ¢ ASsdd F «1 isopro-
panol& #7kste] ol &, 4TAA 30 POA]
Zch Wk2o] E 5 13,000rpm, 4CollA 208
4] BEaa, HAES 80% Je&ER AlA o}‘iif’%
AHFE RNAE 712 F, DEPCE g3+ £/4 20ul
2 gaste] EREEAN EREE FAse] A4

st

6) JHAL 8 54 A4 whE

oA} 8 FA ) HH(RT-PCR)}E 3~5ug
total RNA %} reverse transcriptase(MMLV; GIBCO,
BRL)E o]&3te] AzZsAtellA Algahs Wil
gt A #6“3}031:} Total RNA% 70T 108
AN 3, 4TAA 9 F AMstarh A
Hk-g-o total RNA(3 ~5pg), oligo &(T) (lug), 2ul
ANTP(10mM), MMLV reverse transcriptase(200U),
DTT(10mM), RNasin(lpl; Promega, USA)& 2040
=8 M(50mM Tris-Cl pH 8.3, 75mM KCI, 3mM
MgCl) 0 2 &3]|ate] 42T A 605 wH-gale] 43
ket 2ul 9RAF ¥Rl 2u1 ANTP(2.5mM), 3ul
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ABS 2ol olth RUE ABHE SHOl O HSETS ¥

primer(5uM), Taq DNA polymerase(0.6U; TAKARA)
7} g9 304l ¥--4(20mM Tris-Cl pH8.0, 100mM
KCl, 0.lImM EDTA, 1mM DTT)& 94ColA S&
predenaturation A171 &, wiAl(denaturation, 94T,
%), A% annealing, 55T, 30%), 3% (elongation,

72QC, 302)9] ZAMAM 33 cyclesE FH5IH T
PCR ¥}2 ¥ Fas DNA £AE 2% agarose gelo]
AsRste] st

7) BAAE

FEAE BAFE 39 o) SRR 2@ A Ao
o, APZAH EAXYE student’s t-testol] F3}
o X2 staL, p-valuert HA] 0.05(p<0.05)015t
o A5 o Ao E B

of

ot

& R

1. AHSHE £410| HOc2 A 2Al=of olE £4
H,0,, o}A(ZnClh) B ot=g]o}uto] A(ADR)o]
H9c2 AL} AE&o nAE TS A 9
slo] ojeket B2 HEd & AFES MTT 3y
o3 2Asyhch AE9 AEES 50iM H02 A
gl 2ol A R 73%, 100uM FEAANE 31%
2 dxs] ZAadtdern, 200uMe] FEANAE 25%
jmto g ZrAastgch &3, ZnClh HEA 125M
oo FEoA dAF AEE AT AFH
250uM o] Aol A 30% wluke] AE-go] FEHAT
(Fig. 1.). H,0x(150uM)$} ZnClx(200uM)g 247} 12
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Fig. 1. Oxidative stresses decreased the viability of HIc2 cells in a dose-dependent manner.

A) cells were treated with various concentrations of 62.5~1000uM H-O, for 12hr,

B) cells were treated with various concentrations of 62.5~1000uM ZaCl, for 12hr, and

C) cells were treated with various concentrations of 3.125~50ug/ml adriamycin(ADR) for 24hr. Cell viability was determined by MTT assay.
Data represent the meantS.D. of quadraplicates. *; p<0.05, **; p<0.01 compared with control.
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Az A2 A, A Al oEH oz AELo]
FaEo] H9c2 MFEEAL A7to]

2 Asgel weh
FHIE U 5 UKL, 4Rl
Ago] B1E ADRS) 131*1 o= 25ug/mle

oA 59%<] MEHELS Hen, 50 ng/mi z%al
Al 30%9] NTAHESS E%IE}

2. #3205 ¥ AFERS0| Al 240 o5

H3c2 MZe MEgof o|lxjz dg

HOc2 AM|ZFoA Aksta] &Atef
MEAIE U3 WiBEEAE 2 STEEAY

BIE Yolr 7| 9ste] M3tdl] 250pg/ml, 500p0 ‘ml
2 1000pg/miS) WikEEA S D FFERAES A
g § H0,, ZnCl, ¥ ADRE ZV2} Ag)ste] A)
FAEEO H3lEs MIT Pilog zAbsky 04
N R 2 BERAE BE A o
AEEG e FEEA @tk H0; 1247 Ziﬂl’\]
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o F1ERIE HEAl 59 %, 1000 ng/mle] Pz
HiE A 64%8] AERSEES RYTKFig. 3.).
o] Az WSEAY Z FIEEEAES AX
W AHEQ H0,9 AR ZnCl, 2 ADR S
A 71l ofs] dAlE aksbH ade] aaA
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Fig. 2. Protective effect of Boyanghwanoh-tang and Dansamhwanoh-tangon on the death of HIc2 cells by ZnCle.

Boyanghwanoh-tang was preincubated for 30minutes in H9¢c2 cells and followed by the addition of 200 uM ZnCl, for [2hes. Then, cell
viability was determined by MTT assay. Data represent the meantS.D. of quadraplicate. *; p<0.005 by compared with proportions.
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Fig. 3. Protective effect of Boyanghwanoh-tang and Dansarmhwanoh~tangon on the death of H9c2 cells by ADR

Dansamhwanoh-tang was preincubated for 30minutes in H9¢2 cells and followed by the addition of 30 pg/ml ADR for 24hrs. Then, cell
viability was determined by MTT assay. Data represent the meantS.D. of quadraplicate. *; p<0.005 by compared with proportions.

Fig. 4. Protective effects of Bovanghwanoh-tang and Dansambwanoh—tang on photomicrograph of nuclei by DAPI staining.

H9¢2 cells were treated with ZnCl, or ADR, stained with DAPI, and observed under florescence microscope. A), E) control cells. B), cells
treated with 200uM ZnCl,, C), cells treated with 1000ug/ml Boyanghwanoh-tang only, D) cells treated with 1000ug/ml Boyanglnvanoh-tang
and ZnCly, F), cells treated with 30ug/ml ADR only, and G), cells treated with 1000ug/ml Dansamhwanoh-tang only, H) cells treated with
1000ug/ml Dansambwanoh-tang and 30ug/ml ADR. :
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Fig. 5. Pretreatment of H9c2 cells with prevented the cytotoxicity and morphological change by H0s.

Cells were treated with ZnCl(200uM) alone, Boyanghwanoh-tang(1000ug/mly alone and pretreated with Boyanghwanoh-
tang before ZnCls for 6 hr. Then, cells were observed under phase contrast microscopy. (A), control cells. (B), cells treated
with ZnCh. (C), cells treated with Boyanghwanoh-tang and (D), cells pretreated with Bovanghwanoh-tang before ZnCl,.

A ZnCl, (200 uM)

M 0 016 05 1 2 4 6 8 16 12 Time ¢hr)

<+— Prdx 1

- - wmmwwww «— Prdx 5

B

ZnCl, (200 uM)
Herb (1000 pg/ml)

Fig. 6. Effect of Boyanghwanoh-tang on zinc induced mRNA expression of peroxiredoxins(1, 3, 5) in H3c2 cells.

Cells were treated with 200 pM ZnCl, for various periods. mRNA of Peroxiredoxins were amplified by RT-PCR.
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Fig. 7. Effect of Boyanghwanoh-tang on zinc induced mRNA expression of peroxiredoxins(2, 6) in H9c2 cells.

Cells were treated with 200uM ZnCl, for various periods. mRNA of Peroxiredoxins were amplified by RT-PCR.
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