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Therapeutical effect of Curcuma aromatica ethylacetate extracts on myocardial
ischemia reperfusion injury in rats

SHI Bing-zhuo', HAO Chun-hua?, ZHANG Rui?, ZHOU Fu-jun?, HOU Wen-bin?, WANG Xi-zhu?,
ZANG Cheng-xu?, WANG Wei-ting?, ZHAO Zhuan-you?, TANG Li-da’

1. Tianjin Medical University, Tianjin 300000, China

2. Tianjin Institute of Pharmaceutical Research Co., Ltd., Tianjin 300193, China

3. Guilin BJY Pharmaceutical Co., Ltd., Guilin 541000, China

Abstract: Objective To investigate the effect of Curcuma aromatica ethylacetate extracts (CAEE) on myocardial ischemia
reperfusion injury in rats. Methods The myocardial ischemia-reperfusion (I/R) injury model was established by the ligation and
release of descending coronary artery in rats. I/R rats were equally divided into seven groups (i.e model group, four CAEE groups with
0.5, 1, 2, and 4 g/kg, two positive control groups with Di’ao Capsule or isosorbide mononitrate) with 10 rats in each group. In addition,
10 rats without I/R were arranged as Sham group. Each group was treated with corresponding drugs once daily for 7 d. The myocardial
infarction area, cardiac function and cardiac geometric alteration were measured. Serum LDH and CK-MB were measured by chemical
method and enzyme linked immunosorbent assays. The oxidative stress cytokines involving serum SOD, MDA, and GSH were
measured by chemical methods. The myocardial tissue lesion was observed by histopathology. Results Compared with model group,
myocardial infarction area was decreased in CAEE group with 1, 2, and 4 g/kg (crude drug), and the ejection fraction (EF) and the left
ventricular pressure maximum rise/fall rates ( £ LVdp/dfmax) were increased in different degree treated with CAEE. Serum CK-MB and

LDH were decreased in CAEE group. The oxidation/anti-oxidation balance can be adjusted by CAEE administration, the ratios of
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serum SOD/MDA and GSH/MDA were increased accompanying with trend increasing of SOD and GSH. The light microscopic

myocardial tissue edema levels and inflammatory cell infiltration were significantly lightened in the CAEE group than the model group.

Conclusion CAEE showed therapeutic benefits on rats in myocardial ischemia-reperfusion injury via the potential mechanism of

balance status of oxidation and anti-oxidation.

Key words: Curcuma aromatica Salisb.; ethylacetate extracts; myocardial ischemia-reperfusion; myocardial infarction; myocardial

enzyme; anti-oxidation

BAHS S NEREY B/ S Curcuma aromatica
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KGNS, ZAMRE . BGE, MR, A
2, HARNZ BTSSR Bl s AR AR E A
T30 7 il i« B IR e mhif, SR I
HEARNHE. WS, AN ARREEMERES
BURE. (b, PR RBEIIHISEER . IR AR
R, BMEN CRESEIWIRIT 45 250 K R A A
ST PR R A A FRLOT, TR &5 24 0 R BR 0o FUTL B I
WA RIFHRPERD. ST BREREIR L
FEE) (Curcuma aromatica ethylacetate extracts,
CAEE) 897424, o WL it 5 38 v 453 4% 7 T 1)
I FEAR WARTE o AHIF TR F K B et ik 7 /i B S &5 4L
TR TS % O LI I P PR AR, W42 CAEE iR
ST GG, RO U i B R T AR
HNPUEAAR A A WD ER T HAE R, i ds
RS BEI P IR KR o
1 #

1.1 K4

SD K, SPF %, MM, A 240~294 g,
P4 (265.0+111.8) g, AL A4 R 4L L5650
FARARA TR, 4= VFES SCXK (5)
2012-0001 .

1.2 FEHSE. WIS

CAEE, fFHRE, ®rortmHS T AEAM
6.04 g, EFAM 5.56%, KEZ3WIHFTEGEA RA
w) 2R e A T O R L, S 20150226
by B0y I A B, R A b B 25 SE I PR A F AR
7=, S 1402105 AR R ILALER . B DU
FIZARAFER, #t5 07141258, LB H
T.H§ (CK-MB) ELISA Kit, Cusabio 2%/,
fit5 121014796; FLIRi AN (LDH) Wll& (Gt
5 20150609). SOD RkFl& (WST-1 7%, #it's
20150618) fEIGEH A BEH K (GSH) il &
(b5 201506100, A (MDA) Hllik&E (it's

20150617), B 5t Bl AP TR 50T o MP150
2 SAHE S RERS, =M Biopac system Inc ;7
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F s Rayto RT-6100 4= H ZEEFRY, FALAGmE
LB R AT =5 TS100 BB RE RS, H
K Nikon 23 & 7= o
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o BE AR S 56 = /T3 2 ST I SR 56 O R 8 A T
AR, KR ip 3%/ L LE 224 (60 mg/kg) BRIFE
FRERRTAMU LB, HEEE. VIR IUZE, WL
BEAT RS . LM 4 BhRIBRIFRT, AR
P T 7E 2D 5 3~4 mm Ak ) 5t Jik A1 B S
&, Lh6/0 it 774k, HEHEA 1.6 mm JE
Wk, EREARSIKETRE S — 5, H—umE T
AN o K METRCRI I f , HEZS s 2SS, R
Ml RFARESAEM BSOS KAL E 7 4%, A
HHATEEIL, HAFRIE RS SLHED . 453l
30 min J5/NOFEBRJE AT FRET . 2 S NUE K
ek, im HER, BR1IK, E8:3d. 5EFI
SO EE, kE5HLE 30 min, ST BibE
0.1 mV PA_EF RSN AT ; S 10 min, 1675
(1) ST BU T B 30% LA B8 AT ). AN 2 b
R 5 it R T P Vo ) BN PR RS AN B )
M SEBE 5 B
22 P54

HGE R IR 70 K, % ST BLO Lk
FEEEBENLA N 7 41, B4 10 K. BRI,
CAEE (/£25) 0.5, 1. 2. 4 g/kg 41, HiBE.0oif R
4, PRI, HEREFARL 10 K. ]
FARAFMBAA ig 45T 0.5%% H B4 2
(CMC-Na); CAEE 4 NMFIERZIRAH 770 ig 4
F CAEE (L 0.5% CMC-Na B#il) 0.5+ 1. 2. 4 g/kg
(24 M B0 IR, ig 45 T B Ifi JE (LL 0.5%
CMC-Na fie#]), FEHN 60 mgkg CHH2Y4T kKL
M), IR LR ig SRR LA (B
0.5% CMC-Na ficfil), &N 6 mgkg (FH 2T IR
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SR . FEE G 2 h FFURG ), BHERN 10
mL/kg, &K 1K, %L 7d.
2.3 HMFERR
2301 COUEEZETEHENE SIS W E, RRAEL 8
HORBUONE, PAAERER Kk, —20 CHEATRIHRAL
B 4L TR OISR 1 mm BRIV A, B
1% 2,3,5- = # I ALY EME(TTC)37 CHeth 5 min,
2 B A BT R4l e O NURESEE L (REBEIX
e AR E D,
232 ZEEOMAELODRNE S
Ja, LA Vevo 770™-120 £ A {X 17.5 MHz £
Sk S A O s P, 78 A = A Sl ) 6 SR M AR
BEUR At A7, I B 2R T AR sl R A 5 7 7K A 1 =
EFEEE (IVSd). AZEWNE (LVIDD). JEEEESE
(LVPWd) F e = [aIFg )2 E (IVSs) ZEE N
% (LVIDs). JaEEJERE (LVPWs), Fit54tim 5
% (EF).
233 fEEEKN EF/ FEEE (ELVAp/dind N
T BAEMESRE, ¥ SPR-320NR (2F) Millar
JE 71 R E IS IB K RS B 0%, 4 MP150 £
SFABRGETSRERGRELYE, L AcgKnowledge
v.3.9.1 BN 7 5 R R B R (ALY dp/dimax )~
Fe BN FEIEZE (—LVdp/dima) -
234 [MEOLHIEENE SLIdRE, KR&EEE
FHFKEUM, 4 ‘C. 3000 r/min &0 10 min, B EE
375 B I S B Ak 2232200 5 IfL i CK-MB. LDH.
235 FALNIEEHETIE  SLIRds R, KREAE
FEHKELML, 4 ‘C. 3000 r/min &> 10 min, H( E
JZIiE, 2EiEdE SOD. MDA GSH.
23.6 HAURMPMEE LIR)E, FHN2 K
KEGOE, FAEMEESEKMEE, B 4% E.
BOC Rt ik a5 FLAAL AR, DARER ALV EEH 2, gk
TR, SWEAETI R, VIR S pm, #HI
HE 44, BBt Tmsmes.
24 BithEE

K H SPSS version 21 AT tH 54T, FiE EdE
BILLX +5 KR, K HLRI 3R 7 2 55 i U4 1) 22 S
P, WL A EL R A LSD v
3 #R
3.1 HOAESESEE RIS

CAEE 0.5, 1. 2. 4 gikgiJ7 7d )5, BRI
FREEAR/INVOIUREBEIE ], SRR LR, FHAETEH]
3B R % 12.8%(P>0.05).21.6%(P<0.05).25.6%

(P<<0.05). 27.5% (P<<0.05). BHYERHIE 24 4 B2
SO I 5% T BRS¢ 1Ly B S 7R 43 ) ok A6 i [ T
23.4% (P<0.05). 28.2% (P<0.01). &L
A1, CAEE 1.7 g/kg I/ O U B8 Y6 1) F2
AT IA B R S5 A0 b B0 L RE PR R0 . 45 SR AL
* 1.

1 CAEE S AROALERMBEEEH G E OAETSEE R
£ (X £s5,n=38)
Table 1 Effect of CAEE on myocardial infarction area in

myocardial ischemia reperfusion rats (X Xs, n=8)

25 FIE (E2)(gkg™)  CAUREALTE /%
(EERZN — 0.0£0.0
et — 27.3 5.4
CAEE 0.5 23.8+6.4

1 214+7.8°
2 203+6.7°
4 19.8+5.0°
Hby B0 1 0.060 20.9+5.4"
FAfimR 5 L0 AL 0.006 19.6+5.6"

SRFARALLE: ##P<0.001; HEAHLE: "P<0.05 "P<0.01

##pP < 0.001 vs Sham group; "P<0.05 **P<0.01 vs model group
3.2 xhUINRERIRN
3.2.1  XF EF Hyg2m A5 2400 WL Sk o, P HE 33 4
)5 7d, EF BEFIC, BIRTARAE TR 28.8%
(P<<0.001). CAEE0.5. 1. 2. 4g/kg &4
7 d J5, fRFM EF 2387 17.0% (P>
0.05).43.1%(P<<0.05).57.8%(P<<0.01).67.4%
(P<<0.001) . BHE T 24 Hb BELCy I 58 AT Bl PR S
W ALEE TR AT m EF, J3 mlff NBER) EF Xhn 1
46.3% (P<<0.05). 86.7% (P<<0.001). %5
* 2,
3.2.2 X ELVdp/dime BI5ZN S5ERFARALE,
B2 £ LVdp/dimax W 2 FEAL (P<<0.001).
CAEE 0.5, 1. 2. 4 g/kg E:%%7d 5, iR
b I+ LVdp/dimax 73 AIEI0 T 32.7% (P>0.05).
44.3% (P>0.05). 56.0% (P<<0.05). 70.5% (P<
0.01); i FFEM-LVdp/dtmex B I1 T 36.1% (P>
0.05). 39.6% (P>0.05). 41.2% (P>0.05). 65.6%
(P<<0.05) o PH X HE 24k B0 i BRI B A 1R 5 1 L1 24
BEAS N BRIV dp/dtmax 73 53E N 56.9% (P<0.05)
86.2% (P<<0.001); fd T~ FEMI—LVdp/dema 73 534N
45.7% (P>0.05). 76.3% (P<<0.01). ZEH % 2,
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2 CAEE X KBR/OASRMEET G R OIEERNSIE (X £s5,n=10)
Table 2 Effect of CAEE on cardiac function in myocardial ischemia reperfusion rats (X £, n =10)
A5 g (EZ)/(gkg™) EF/% +LVdp/dtma/(mmHg-s™") —LVdp/dtmax/(mmHg-s™)

PR — 756+ 7.3 49461670 4820+ 635
Ay — 53.8+F 11.2### 3 768 + 560" —3611+ 7584
CAEE 0.5 57.5%+12.3 4 153£802 —4047%1193

1 63.2+ 5.5 4290+837 —4090+ 729

2 664+ 8.7 4428+473" —4109+ 585

4 68.5+ 82" 4 598+535™ -4 404+ 583"
i B0 I R 0.060 63.9+ 6.4" 4 438+529" -4163%+ 560
FARHIR 5 LI AL 0.006 727+ 7.6 47844604 4534+ 7257

H5BFEARALE: #P<0.001; SHERMHLE: "P<0.05 “P<0.01 *"P<0.001

##pP < 0.001 vs Sham group; "P < 0.05 **P<0.01

33 MAEEMBAIF

330 XT=ERFE (IVS) [szm KRR WLk i F
VEVEARG I 7 d, AL TVSs B T AR 4148 32.8%
(P<0.001), CAEE 4 g/kg iE8:4525 7d 5, (HARH
K] IVSs )5 83.1% (P<<0.001). PHPENHE 24 Hh 5
O I T B R S Ly B A AR 1Y TVSs 1 R
55.4% (P<<0.05) 1 69.2% (P<<0.01). KE AL
BRI HEV AR5 )5 7 d IVSd TCHH 2284k, CAEE %
AN IVSd B . 4550 Wk 3.

3.3.2  Xf LVPWs. LVPWd HI5m K R0 ALER
MFEES G 7d, BAH LVPWs BT R4
A5 17.2% (P<<0.05), CAEE 4 g/kg #8452 7
d 5, Beff LVPWs 2Bk (P<<0.05).

**P <0.001 vs model group

KB O WLk L PR EE B /S 7 d LVPWA Bk
ANEJE, CAEE % LVPWd ILHI B . 453
W& 3.

3.3.3 XF LVIDd. LVIDs fI52m il F s e
BAH LVIDs BR S 30, BABRFARHAEMT 31.1%
(P<<0.001). CAEE 0.5, 1. 2. 4 g/kg #4425 7d
J&, G5 LVIDs 40 5il4i /0 7 13.4% (P>0.05)
43.7% (P>0.05). 53.6% (P<<0.05). 58.0% (P<
0.05) 0 [ xoF FE 245 iy DL o BT LR R S L1 AL IR
845K 19 LVIDs 43 3l 4 71> 35.7%(P>0.05)F1 66.1%
(P<<0.05). #RIMFESERAAH LVIDd A
B, CAEE &fI&4%f LVIDd LI Em . 25
W3 3.

#* 3 CAEE X AR/OHLBRIEZEFIRMGRE IVS. LVPW, LVID B0 (X s, n=10)
Table 3 Effect of CAEE on IVS, LVPW, and LVID in myocardial ischemia reperfusion rats (X *s, n =10)

5% FIE (425 IVS/mm LVPW/mm LVID/mm
(gkg™ vVsd IVSs LVPWd LVPWs LVIDd LVIDs
(EEN — 1.15£0.18 1.9840.28 1.85+£027 2.90+045 6.65+£0.76 3.60%£0.66
it 1.08+£037 1.33£0.34" 1652031 240%0.59% 6.6720.60 4.72+0.49%
CAEE 0.5 1.064+0.13  1.56+0.18 1.684+031 2.67+046 6.68+1.20 4.57+1.08
1 0.93+0.23 1.60£0.35 1.760.37 2.77+£0.60 6.58£0.98 4.231+0.52
2 0.99+0.17 1.60%0.39 1.60+045 2524044 6702072 4.12+0.46"
4 1.08+£0.25 1.87£038™ 1.89+044 294+039" 6.77£0.57 4.07+0.43"
Hby B 1T 0.060 1.134+0.16 1.69+034" 1594033 2.70+046 6.75+0.78 4.3240.50
AR S L AL 0.006 1.02£0.15 1.784+0.28" 1.824+027 2762038 7.02+0.79 3.98+0.74"
H5EFRALLE: *P<0.05 ##p<0.001; SHEMALK: "P<0.05 “P<0.01 “P<0.001

#P<0.05 *P<0.001 vs Sham group; "P <0.05 *"P<0.01

**P<0.001 vs model group
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3.4 XMFCHLEER R

PR AR ZF B 0f P EEVE )5 7 oo UL LDH . CK-MB
MY E TR (P<<0.001). CAEE 1. 2. 4 g/kg
Y6897 7d Ja, Af# CK-MB AN A FEEE B (P<<0.05.
0.01); CAEE 2. 4 g/kgi8J7 7 dJ&, &n[f# LDH
ANFEFEE R (P<0.05. 0.01). 45F WK 4,

% 4 CAEE X AR/CHSRMEETHRGE OB
(X E£s,n=10)

Table 4 Effect of CAEE on myocardial enzyme in myocardial
ischemia reperfusion rats (X £s, n =10)

3.5 MEMEHEFIFE
KEBBMAEETEHE 7d 5, HEHD
SOD/MDA fii . GSH/MDA 18 # & F % (P<0.001),
POREM /PRI RS AT . CAEE 2. 4 g/kg VYT 7
d J&, A/{f SOD/MDA {EFABLAIL 53 5N 49.6%
(P<0.05). 52.9% (P<<0.05); H[{# GSH/MDA 1H
BRI A 53900 67.2% (P<0.05). 69.0% (P<
0.01). ZER WK S,
3.6 ITLABALRRTRIF
KO ILBR ML PTG 7 d J5, (RTFARAD
WA LGt s), AMHET RS, M getady sy,

13 A& (EZ)  CK-MB/ LDH/ e A \ ‘
(kg™ (ng'mL™) (UL R ATCEMEIRTE, Y@l nAmis), e
fFA - 0.67£021  427.7£70.1 I, AR H IO WA ZE A2 s R 2oL BRI IX
] — 12440.36"  500.1 456,07 O LA E] BR N 5, O WIAH MR R K, H 27
CAEE 0.5 1114032 49344219 %, [ABSANPKI I, AR 40, O LT 4
1 0084025  484.6+32.7 HEY R L IEH S50, SRR, A4 e E
2 0.944+0.19° 478.5+39.6" ﬁ*/ﬂ*ﬂlﬂziy thfﬂﬁéﬂﬂﬂﬁ/%{lﬂfﬁ%, CAEE 2. 4
A 0.894029"  456.64605" g/kg ZH 35 AT B S S B At UL 35 40, A0 UL
. 0060 0964020 46884351 TG TR, AR RTS, 4H K
AR e LI B 0.006  0.85£020™ 451.0%51.2™ W, RAEMMESE AL, SR 1.

H5BRFARARE: ##P<0.001; SRAALE: "P<0.05 "P<
0.01 "P<0.001

##p < 0.001 vs Sham group; "P < 0.05 P <0.01 *“P<0.001 vs
model group

4 TS
O JULEH TPV VR 353475 HH 22 b DR R j, B U1
RIFHLEI AR e 4. B ATIRIE KB 7R O AR

&5 CAEE X ARBR/OARMAZEIRGEEHUNHEFHFME (X £s,n=10)

Table 5 Effect of CAEE on oxidative stress factor in myocardial ischemia reperfusion rats (X *s, n = 10)

ZH FE (FE)/(gkg) SOD/(U-mL™Y) GSH/(umol-L™') MDA/(nmol'mL™") SOD/MDA { GSH/MDA &
TR — 257.3+55.1 65.1+21.4 5.87+2.12 50.4+21.7 12.0+4.0
T — 198.54+42.3 44.7+16.0 8224248 28.0+14.8%# 5.8+ 2##
CAEE 0.5 2103+72.5 51.9+17.8 7.50+2.34 31.1+16.1 7.5+3.0

1 221.5+51.3 5244174 6.85+1.43 329+ 75 8.1+3.4
2 243.5+37.0 57.14+20.2 6.43+1.92 419+16.4" 9.7+5.3"
4 248.9+37.8 58.0+17.4 6.14+1.69 42.8+11.5" 9.8+2.3"
iy B I B 0.060 245.1+53.3 55.4+18.1 6.35+1.81 41.1+12.6° 10.1%£6.9
BB ER Ll AL 0.006 234.4+42.9 51.6+16.7 6.92+2.03 36.61+12.0 8.0+3.5

E5RETPARALLE: #P<0.001; SHEMALLE: "P<0.05 “P<0.01
##P <0.001 vs Sham group; "P < 0.05 *P <0.01 vs model group

Wi RS R S E AR G LA P S S T
HEE OIS AR, 2Rk TR ek
AR, DU AN R YRR 55 5 T A & & VI
9‘%}%[9]0

AR SE256: SR FH S I P EE K RO U SRR R, 45
REWH CAEEVRITAA Y 7 d )5, SHEAA O
FEREVE A 245/, EF 5 £ LVdp/dema AN R E 1

in, B CAEE w] LAR3 0o 15 52 i i PR 35345
A R Ok R 4 D B S Bk Th g .

RIS KRR O LBR I PR 4% 7 d S Wi
JoE EREERE (IVSs. LVPWs) A5, Ui4sit LVIDs
R, O WUEE S N B Z O UIR R DL
O AE 7 22 BRI 2R 100, RO LR AE A AL
LR 152 P RE 5 R AL . O LER B S0 A 7R
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CAEE 0.5 gkg™ CAEE 1 gkg!

M

:‘:l‘

-

9""”2, X

CAEE 2 g'kg™! CAEE 4 g'kg!

El 1 CAEE XTUAELKRESN (HE, X200)
Fig. 1 Effect of CAEE on pathological changes of myocardia tissues in myocardial ischemia reperfusion rats (HE, x 200)

AL 5 O USRS B ThREE MR SR, A E 2.
CAEE J&¥7 5, nI{EH 5K 1) LVIDs 4/, REfE IVSs.
LVPWs L (TR A Friskds, %8 CAEE W R A
S ONIES ., A IEY 5K R ER .

OGS Z R R I, (O
BCERBESG, oA B T el i e, X
AN [ P MR TSR ML 375 v, 5 e P R T o i e
I CoMURAATIY, AT TR B 15473 - R st - P45 47
WA, OUUEEIE T, CK-MB frRMEmE, K
I 5 MR, 2 B AT W0 U BE 5 W7 R0
UF4EFRZ —: LDH Fpmih5s, (HFRELN A,
PE S 2t O U BE I B 112 W 597 3He v 75 A
W, KSZIGLER L], CAEE AJAS[EFR R B LS
CK-MB. LDH [Ji&t, #&7~ CAEE X0 LEA B
SHRER, A OB, FTRETE “ 5
1 -BERE TR P00 PRI s a8

Oy IUBR I PR R, B T A A A B IR R A
PO A0 7= A )RR B TE R R R R 4
TEH . N R I A A GE S HER, o
OGN, &SRO . MDA 25
AR =Y, a8 RS AR
KA E IR S, SOD. GSH BLA A B H kit &
1B (GSH-Px) S84 A 1 R P bt e 64804534 1)
it 905 44 22, SoP A P B AT B AL P T RS AS B 44 L
1 H . SOD & —Fik e ALY L ThRE B A

bﬁ, XA REEREE, —, RN TETETT RN

HEAPUA DT AA R IR /). IR, 41 SOD
ﬁ%u H B R AR ot A A (H0,), Fidid GSH.
GSH-Px [ FE 5 ok A4 T4, TSR E H
FL02-131 AKSzIGH MDA SOD. GSH A H: B AE
N U I S A AT P EPIR S AR AR, BT
{78, CAEE X} SOD. GSH jEtAa#Emiass, A
HPEIC MDA & &%, T SOD/MDA 1A .
GSH/MDA {7 INE % . KW CAEE nf PAgsE
A/ E T, REEE B B EEERR, AN
G RS . CAEE @it AL AT R A P4
AR OOV L P EE 1477, 5 SCHRARIE 1) CAEE
%D‘Hﬁﬁ%‘éﬁ 7 d XA R - R 1) 25 AR

HITRBE A EE B IR, CAEE 0] IR & s G
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