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Protective Effect of Cortex Fraxini on Heart Injury
in a Rat Model of Myocardial Infarction

Sun Ha Lim, Jongwon Lee"

Departmet of Biochemistry, School of Medicine, Catholic University of Daegu

ABSTRACT

Objectives : Myocardial infarction is caused by heart cell death in a region where coronary arteries supplying
blood to the region are occluded. In the present study, we determined whether ethanol extract of Cortex fraxini
(HY5053) could attenuate heart injury by inhibiting apoptosis.

Methods : Improvement of survival of HepG2 cells, a human hepatocellular carcinoma cell line, and reduction of
apoptosis under hypoxic conditions (3% O;) were assessed by trypan blue staining and DNA fragmentation
assay, respectively, To assess the impact of HY5053 on the heart injury, Sprague—Dawley rats underwent 1 day
of the left anterior descending coronary artery occlusion, HY5053 was given by intraperitoneal injection (200
mg/kg) 1 hr prior to the occlusion, Subsequently, the heart were harvested, excised into 4 slices, and the slices
were stained with 2,3,5—triphenyl tetrazolium chloride. Finally, the extent of heart injury represented as
ischemic index (%) was assessed.

Results : Addition of HY5053 (400 ug/mL) into the culture medium for 1 day under ischemic conditions improved
the cell survival by 50%, compared with control (0 ug/mlL), consequently delayed apoptosis in 6 hr difference,
Also, HY5053 (200 mg/kg) reduced the ischemic index by 44%, compared with control (0 mg/kg).

Conclusions : These findings suggested that HY5053 attenuated myocardial infarction by inhibiting apoptosis,
Thus, Cortex fraxini could be developed as a novel cardioprotectant to complement a currently available
treatment, coronary angioplasty.
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ARz 2 Agged 2o sl ATAMN % (hepatocellular carcinoma) AlZF<Ql HepG2 HZE &
(myocardial infarction, MI) A% XL FJFohe= & Boto] NEZREE JAIFOZN 2NN AEZES
Aewo] wgloan ATNEIF FHSHA Fo] WS, AN7E AEZREZES B8t 2L Adsta?, o
olHgt ANZo] APEIGo|ME MEAME (apoptosis)o] EF ggsto]  ZF  (Peonia lactiflora)”, AE  (Cassia
7143, ol ATLANS WAE] YsiA B mimosoides var. nomame)® B NS (Aruncus
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(Fraxinus rhynchophylla)® AR dZXHE =il o]F,
9] tsl & WE So ARgEo] g,

2 dFdAe s8N AZYES AAA7I= A
9] etEFEEo| MRS dAIste AZYES NN
I okg Fo WHEHE Fol TAAZI sExAqA A

229 &5 AAIB=AE AR

Az 2
1. A&

1) FE=9 M=

tigtvl=to] YAl o= digekgAr (i, et
g 53t Fujsich AQE ARSHA A F Z9 200 g
o B 2 LE Y1 oF 2412k B¢t A7) 7] (NSl
DWP—-2000, g, A&, digtu=)oa 23 vHE F&3+%
o 2282 oudt & 7AMs27] (NP-1, EYELA, Tokyo,
Japan)2 7RMs&ste] 7o oeb&SEE (HY5053) 54 g
< Ik

2) &=

Al 170-230 gl =3 3F (Sprague—Dawley)= &%
Ao A2AL (M) 2EE FYste], d7HEd oo FEANS:
Aol dgst 2= (19-23 °C)¢t HLF7] (124170 stollA]
4 ARE AFEA AHAT = J=E stHA F3AH
AL JrtEd o) AA (Institutional Animal Care
and Research Advisory Committee)ollA] 3718 AAXA
of wat FPE| G

3) Alef

HAFuiA] (Minimum Essential Medium, MEM), E
2l EF (trypan blue) €9 % protease K= Gibco BRL
(Gaithersburg, MD)2X.¥|, Triton X—100, EDTA ¥ =Y
2 (xylazine)Z Sigma Co. (St. Louis, MO)2%¥ Z+z+
FAstgct, 183, Triss Boehringer Ingelheim GmbH
(Ingelheim, Germany), HAEM] (ketamine)L &3t (A
£, )RR 22 LSt

2. 9y

1) MIZZHHQE

12 well-plate®] welld AFEF NEZGE MEFQ
HepG2 (ATCC HB 8065) AMZE 2x10° NELE 2o} &
A (fetal bovine serum, FBS)o] 10% A7} ZHAZLH|A]
oA 37 °C, 5% CO; AEIZ 48A|7F =<t vi%F”] (Forma
Scientific, Inc., Marietta, OH) WA FAEH=ZE F3ic}
£z & 7} welld A HiAE 2AE T the 37 U9 A
A FEE AT 5 = AAkA #jdr] (Vision Scientific
Co. LTD., A&, HztU=HE o]&ste &9t ojilsieta9]
Froe YA fAstHA AE EH wet A B
3% (AAtd ZZERE 21% (AL ZA)7IAR HIA|
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FIHA 48X Bt AEE At o] wigFRAA |
&= AR AAe A9 oegEFEE (HY5053)S 50%
ofghZe] 83jA1A 100 ¥ 1,000 ug/mL F=Z HjFulx]o|
A7kt Adad ol AE A @2 SAAdERE
(negative control) 22 o] vjoFstiTh

2) Mz dZ8 =¥
KR

ol 9 HiXE AAFT Fol WA
(phosphate—buffered saline, PBS)Z 3t H Aojulzz EFY
Al (trypsin) 22 Hatqtt, AZE 2k o] 4 o
AEYE st AZE 22 o3 2L #iAE Hoj Az &
golS et 181 0.4% Efd EF 8993 A &
Bols FHoR  4ojA  5Eo] AW FHo E3A
(hemocytometer)& AMgste] Aot Q= M2 =8 A5}
ot olggt AZ 49 £ FY Y wellRFHE 23
£ &A%t BHAS ok, ol=g RS 3 JHY o E wieF
wellol| e & thg o] 3 7§ viguix]o] gt MlE=9
P EFHAE ok

3) DNA 2 2 (DNA fragmentation assay)

60 mm HjFHA S ARl HepG2 AIZE 1x10° Al
Z42 B 1o CHZEiRF ofAet o] AikA AejolA
HY5053< 400 ug/mLE A7BHAY B Ad A7bsha] &
2 27 (Control)llA wieFstyct AEe] AMA DNAS
27] Y8l wiF HAl MiFE MEZSERE wgFAS AAT
T 23] &5 [0.5% Triton buffer, 5 mM Tris buffer
(pH 7.4), 20 mM EDTAIE ¥ o A7 SadS
eppendorf tube®] ESITh o]AZ YA Edte AL AT
NS protease K2 A &3t & phenol—chloroform—isoamyl
alcohol ML o]&ste FFAE A}, o] Ao =
%= DNAE o&E JAHYE ol8std 4 & 1.5% 7t
22 A (agarose gel)oll A7]95S AASHT

4) A2 ZM Zd
ATBAEDE o|do] LuHE WY 7)zsle] T}
Zo]l AASIATE: 3 (Sprague—Dawley)ol  AEh
(ketamine, 10 mg/kg)3} Zo]2H (xylazine, 5 mg/kg)S
Fosto] nhHE =kl 7|&of At & AAWHE AR
o} o] o] Al wget o] WA ST AASt] FRE o
AE B URERE =2AZG RRsRE
Z=2d (prolene) BAZ F2 e AAS FH &40
2 At getzdn R8s BPstch. HY5053E &
To] 8L FEsh7] 1417 Aol 200 mg/kgd]
mL Al A gl Aol Brel FAlL, SA
A 2 (1 mD)e] YA G4t Be] FARE
19 5 AR PSRt SAELT HY5053
oigo] A ol Sk 24zt eolele} 7okt

=

=)
(o]

5) ZAIo| A

FHE JAA AFE F&st 3 F 3 mm FAR 4 27
o2 ki, o] 2Z45E A &5 Ad9EE A of
ZZES 1 mL9 2.0% 2.,3,5—triphenyl tetrazolium
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chloride (TTC) &0l 37 °CollA 1087F gto] M3
ot olgdt 2ZE BRA FA Yehtes S22 FEY HE
& Tmage J softwares o83l EA3 3 o|& A4 HA|
HH o2 e 3]8X|4 (ischemic index)E A4bste] A%
9 &AAEE AASHAH

SAHzZI

AEL meanstSDE  HEAFgon, EBARLL
SPSS &ZEYo] (SPSS 12.0 KO for Windows)E A3}
o] o|RojH}t HAX Y EAL Student's t—testZ 0]
Fom, P<0.0501H SAH R Folsirta st

I 2
oL

A

flo

m

2 #

1. 99 Je&EEE (HY5053)0] AZAE
o] u|X]& FgF

A9 HLEEZE  (HY5053)0] At 7FA|ZFQl
HepG2 AMXEof tall Ak A (3% AbAEE)olA NEA
Z2g NAAZIERAE Z2AE] 93] 0 (Control), 100 2
1,000 wg/mLe] HY5053& 375t AA Az =&
< ZARIAT (Fig, 1A). #4ka 27 Eoj7lr] A Al
Z5E 12 FOE o sigE ARREA] 190] AgE of A
ohde AEZ4 (Ratio)s HY5053L H7IslA] &L dizdt
(0.17£0.02)° Hl3} HY5053& 100 2 1,000 ug/mLE 3
718t Ao A7be HY50539 &7 5242 o B4 U
bttt (ZH2F 0.38+0.07 9 0.79+0.22). ©] HY5053¢] 4l
2734 ABRAZ ASEHY] YEME 58S UERR] fotok
StEE HY50530] 54 UYetlEA qRE AR 9
A AR Axe] BELS RARIYGY (Fig. 1B).
HjoF 29 & A|E 4= (Ratio)= HY50532 H71sHA ¥+ o
27 (1,91£0.46)9 H8] HY50532 100 wg/mLE 7}t
ZA-ol= RatioZ} 1.92+0.5622 tz43t zpo)7b ¢lgle
1, 1,000 ug/ml& H7F3t ZA9ole RatioZh 1.1+0.232
2 Zo, ol A AAkAh ZHAAE AEAE A
B2IE JeREA AR 2AGAE AZEAS UERYA|
7] QM= HrbEl= HY50539 %271 100914 1,000
ug/mL Ato]of A o]FojAof = AL & = Uk ol
AFZETE ZA2 DNA 4 EHAFHA HYH0539 5=
£ 400 ug/mL ZANA AAJSIAT
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Fig. 1. Effect of the ethanol extract of Cortex fraxini (HY5053) on
the cell viability

Human hepatocellular carcinoma cells (HepG2) were plated at
2X10° cells/12well-plate culture dish and grown in 0.8 mL of
minimum Eagles’ s medium (MEM) at 37 °C for 48 hr under
normoxic condition (5% CO,, balanced with air) in a humidified
chamber. The cells were cultured either under hypoxic (3% O,
5% CO,, balanced with N») (A) or normoxic conditons (B) in a
humidified chamber for another 48 hr, following exchange of the
culture medium with a fresh medium containing 100 or 1,000 x
g/mL of the ethanol extract (HY5053 100 and HY5053 1000,
respectively) pre—dissolved in 50% ethanol, or that containing no
ethanol extract (Control), respectively. At various time points of cell
culture, viable cells were stained with 0.4% trypan blue dye and
counted using hemocytometer, Error bars represent the standard
deviation of at least three samples.

2. Ayl et2FEE (HY5053)°] DNA &
Hof| u|x]= FF

HepG2 A7} At 270X Alzzbadel ofs) F=the=
7ol DNA ¥d BAY 52 Zgsie] weiziomzl)
HY50530] A4ta 2704 NZHES A7 Aol Al
ZAAE GAEte dojues ZRIAE DNA 23 EAE o]
&sto] AT (Fig. 2). olE 98 Atk oA
HY5053L 400 x g/mLE A7}st & 18, 24, 30 L 36A7F
o] AtE W NEZFES NAANZIEAE 2ARE 23 Fig, 1
et mpZA R AEAYE AXaIT FREA BEE G
(Fig. 2A). &, Fig. 1oA¢t np7IA2 HY5053% 37st
A e gz2gel Lo Ratiox= 0.19+0.05¢09 uHs)
HY5053& 400 x4 g/mL2 H7IRF  ZH$o]  Ratio:
0.69%0.152 &tk olgfdt =AM AEZZRE DNAS
&35t o722 A A7)9ES AR 27 HY5053 &
olalA] ok iRl Aol wiF 18Xz o] s}
7|2 DNAZ} &= A27p 2golete Aolgle wig 24
Azt DNA Atk (ladder)7b od3] BEEE WA
AlzZ7t SdsHAl £ wiF 30 E 36A1ZH1 F-olli= DNA
Alcke] ZAZE wEEA gt [Fig, 2B(a)].  REHO|
HY5053% 400 # g/mL s=2 Fog Zols uie 244
Tt Hdie] Zsh7|= DNAZE BEEH wigF 30A17t= o
%3] DNA Aftte]zh 2= St [Fig, 2B(b)]. ol2igt Axk=
7ol oehEREE] AZMIE JAE:e asS /AL

QIrhe 7 Lhehic
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Fig. 2. Effect of the ethanol extract of Cortex fraxini (HY5053) on
the cell viability and DNA fragmentation under hypoxic condition
The HepG2 cells were plated at 1X10° cells/60 mm culture dish
and grown in 4 mL of culture medium, as described in Fig. 1.
Forty eight hours after the cell culture under normoxic condition,
the cells were cultured under hypoxic condtions in the presence
of 400 pug/mL (HY5053 400) or in the absence of the ethanol
extract (Control). The viable cells at various time points of cell
culture were counted with trypan blue dye method (A), and also
lysed in the lysis buffer. The lysate was centrifuged to get
supernatant, and then DNA was isolated and electrophoresed on
a 1.5% agarose gel [B: (a) Control, (b) the ethanol extract (400
ug/mL)]. Lane M (100 bp DNA marker), Lane 1 (0), Lane 2 (18),
Lane 3 (24), Lane 4 (30) and Lane 5 (36) hours of culture under
hypoxic condition.

3. Ay AESFEE (HY5053)0] A=
o mxE& g

Az} ogEF2E (HY5053)0] ANl was g
& 2] e B9 AsBEY
descending coronary artery)< o] JERAL 14 7+ &
et Al sl HY505302 HAR|e9S o HAke] &4
o] EolE:xE AT Zit 29 DNA EEAFA
HY5053% 400 ug/mLE H7Fgt 7ol AZEAALS A5t
NZAEE AA7= I BHEQOER o] Bk ZA}
SIEE StHA FAo] YEhE 7MedE Eol7] Hdl FoE
2 200 mg/kg® FEOM, Folt HTATAL F7] 1A
Aol B0z FASIET ATAFUS Fol WAT Y 1
a7 ARAE FHEstY FHE e & &4" J=E TTC
(2,8,5—triphenyl tetrazolium chloride)2 GX35}4ct (Fig.
3A). TTC Mol &2 =222 3A Yehta HoRgle =
Ao EA yehdth olE ZAE HAA AL FEste] Fet
Al R AWM olf AZE Fofsix] g2 dixF [Fig.
3A(@)]el vl HY5053& Foigt Ad [Fig. 3AM)[oA =
2] &Ao] oS ol AE FFH LR YEr] ¢
3 iz (6uE)T HY5053 Foiat (7ate])oll ol 2 &
9] AxE Yel)= F8A4 (Ischemic Index) ()2 FEA|
g AW obf A= FoJEkA] 2 izl HIs] HY5053<
200 mg/kgs Folr ALl SERAFTF 44% TS
(4.87+0.16 vs, 2.74+0.20, P < 0.05) (Fig. 3B).

left anterior

— Vol. 26, No. 4, 2011

[A@@)] Control  [A(b)] HY5053

HY5053

*

Ischemic Index (%)

Control HY5053

®

Fig. 3. Effect of the ethanol extract of Cortex fraxini (HY5053) on
the myocardial infarction

Sprague—Dawley (SD) rats received O (Control) and 200 mg/kg of
ethanol extract (HY5053) once (1 hr prior to occlusion) by
intraperitoneal injection. Myocardial infarction was produced by
ligation of the left anterior descending coronary artery (LAD). One
day after ligation, the hearts were harvested and excised into 4
slices about 3 mm thick. The slices were stained in 1 mL of 2%
2,3,5—triphenyl tetrazolium chloride (TTC). A. Dead (inside the
circle) and live area (outside the circle) in the heart tissue were
shown in the representative TTC—stained slices. (a), Control grou
p ; (b), HY5053—treated group. B. Ischemic Index (%) was defined
as the ratio between the area with TTC not stained and the area
of the whole slice. The number of rats used in the Control and
HY5053—treated group were 6 and 7, respectively. Each column
represents the means+SD, *~ { 0.05 vs. Control.
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3 Akl ol S FA o N RE ZH o] & &
AAAZE (reactive oxygen species, ROS)o] AAFA| 2
SHA 7ksted ole 3t &Ado] fEE EARE ZHA|a
ATHA | A A s HZoE cyclosporine A 5 AWH
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HEIAE A AFE= R Adske 2ol HE AT

Wedo] ga sk A A AIMEE A}
(necrosis)®qt ofygt MEAA O QA= AZAFHO] Yo
UEE NEZAAS JAIsks 220 AFESA Y] THE &
4 Q9 B Az on] Al HAEYE AEF
HepG2E Aita: 7oA vl s wigdd o] 2=d
o] Zrastal olof wat WAYSH= S EAJE A AlZAFEO] Al
Ao oef WHgEE AL ERlstgon? TaATA
olgjgt =AM NEAEES MNAA7I= AEFEESC] AT
AN E= HAMAY gy B5S Uedde AS FAE o
83 SEAFES B9 RIS B AoME o)9t
FY9E Bx7NA HepG2 Al AES /MAA7I= %1
7 AERAE st A Rske ATt JEAE RARHE
AYE AASHAT, HepG2 M7t s|8z27olA A|ZA Ao
o3 £& uj DNA AlE]E FAste Aol IIEFeER
L0 o] wrie Agst A7 Murt DNA AlthE]e] S
ARt oM o|2A W7t AEAAS AAEte A ZAFE
HAgthE AL skt (Fig. 2). olgs NZAES &
AR HE8x2AT Ueille ASANEDE o]&sty XARE
A1 Ayt ZAREDE FAAA 55S UERST (Fig.
3). A 5 THAE FolA MEARFLE RISt HAEHH
mHoN F5S Ushlle FREC| thg wrEHgeomall,
FHATE B9 A9 olfF A5S Uetl= A F9
SPEE QIAFE & S AR AmdHL

Ane EFYURY 4R FoRdAE =¥ o4,
o] st Fofl Eeo| g ACZ HuEo glom? o
Qo= TH7|1BA QA AARE] X B o]§EL ¢l
i) B dEe Mgdes Muo oHEEES §7]
S Hog AL HergSa o] FoRREH EIAAE
phenylpropanoid glucoside A¥2] syringinin®] Y=3s}o]
HHE st wEloldREo|E (Al g3t AlESAHS Al
ZAAE A EZHN A7t RS DNA E484 5
S o] g3ty ALY, MuFEEo] FASENE 71
e o]de] Emel RN o] Regzy
syringinin® BAAAZ S AAS= FAS ATy BEE )
o}, olol] sl AMEERo] ARG sk EHS
Uetlle A2 380l o3 Y=l S440Fe AgEE
o] AAsks FABtaT | gt AoR FEEH G

2 A= Aot ASB38E Ak B2 THe A
< 22 YoEx MUY F$FS Wil Aol gurt 9
o, T JYFEEL HAIFY 9 4 NBAZE st
7] 98 AR B5S UeEEA R S4S vEY
= AES Yol a7t V1R 49e% AR Almdr
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2 dFolde A9 @ERY AgEFEEc] Adazd
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AE AzTE BT £F FGAHS o83t ARE 2%
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AAIste] dojub= ZIAE DNA B BAS o] g3t =
ARRE At NEAEO] mpAete 2 FAEE= AIHE wiF 24
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o] AZAME Atk A Us=AE dF9 st
FWIFUE Fol YA AZBNEDLE o83t Al
ok 2 AR o] FEEF 200 mg/kgZ BT 1ARE A
of BZAFAE Al 23 TTC NS ol8she EIgh
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