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reoxygenation Injurfia dI chanism
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ABSTRACT OBJECTIVE: To screen the active fractions of Pseudostellaria heterophylla against myocardial hypoxia/
reoxygenation (H/R) injury, and to investigate its mechanism. METHODS: The water extract of P. heterophylla was eluted with
D101 macroporous adsorption resin column by water-ethanol gradient elution to obtain water elution fraction (Fr.A), 30% ethanol
eluting fraction (Fr.B), 50% ethanol eluting fraction (Fr.C) and 95% ethanol eluting fraction (Fr.D). H/R injury model of rat H9¢c2
myocardial cells was induced by chemical anoxia method with

AFEGTUH B K AR R 3k 4 BE B T H (No.81360635, _ _
natrium hydrosulfurosum. MTS assay was used to detect survival

816615752)J_ WAz o WF 5 5 I - R 2 24 355000 Do 3 ety X AR T ML o rate of cells after pretreated with low-dose, medium-dose and
E-mail: 695304748@qq.com high-dose of each fraction (low-dose, medium-dose and high-

#BFIER O . DRFr 1 P25 2 T el % e R dose of FrA, FrB, FrC were 750, 1 500, 3 000 mg/L;
il . HLIf:0851-88308118, E-mail:18985123337@189.cn low-dose, medium-dose and high-dose of Fr.D were 5, 10, 20
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mg/L), and the strongest active fraction of P. heterophylla was screened. After pretreated with the strongest active fraction, the
activity of LDH in cell culture medium, the content of MDA and the activity of SOD in the cells were determined by microplate
method, TBA method and WST-1 method, respectively. The apoptotic rate of the cells was detected by flow cytometry. The
expressions of Caspase-3, Bcl-2 and Bax were detected by Western blot. RESULTS: After the pretreatment of 4 fractions, the
survival rate of cells in Fr.A high-dose group, Fr.B high-dose group and all Fr.C groups were increased significantly, compared
with model group (P<<0.05 or P<<0.01). The activity of Fr.C was the strongest. After pretreated with different doses of Fr.C,
the activity of LDH in the culture medium of all groups, the content of MAD, apoptotic rate, the protein expression of
Caspase-3 and Bax in medium-dose and high-dose groups were all decreased significantly, compared with model group (P<<0.05
or P<<0.01); the activity of SOD in high-dose group, the protein expression of Bcl-2 in medium-dose and high-dose groups
were increased significantly, compared with model group (P<<0.05). CONCLUSIONS: The Fr.A, Fr.B and Fr.C of P,
heterophylla have anti-H/R injury effects on cardiomyocytes, and the activity of Fr.C is the strongest. Anti-H/R injury of Fr.C
may be related to its ability to improve oxidant stress state and scavenge oxygen free radicals, decrease the degree of lipid
peroxidation, inhibit cell apoptosis, up-regulate the protein expression of Bcl-2 and down-regulate the protein expression of
Caspase-3 and Bax.

KEYWORDS Pseudostellaria heterophylla; Active fraction; Rat H9c¢c2 cardiomyocytes; Hypoxia/reoxygenation injury; Oxidant
stress; Cell apoptosis; Caspase-3; Bcl-2; Bax
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FRIUKFZ 2544 30 kg, FH/K BT ESREL 2 K, 565 11k
FH 10 A KR M 1 5 InAA R BRI 2 h, 565 2 O 8 A%
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L, Fr.D (I L 70 5405000 5,10, 20 mg/L, ¥ LA
PiAES A, R R, AR 6 N E AL, WAL LS
W, 1E X B2 AR TR 2 A S8 R 3R 3L 100 L, 4545
LA AR ) 25 W 1) 58 AR5 773K 100 pL, 4% ik
RN AR S 7 24 he BRIEH X REALAN , o &5 2 ¥ 43
“2.27I R LA W R AR, B AR, BALINA
MTS 20 pL, FHFEF R EE 3 hm , {6 bR SR I 4%
FLAE 490 nm 1 4b 1 6% B (OD) B, 31550 41 it A7 3%
L HNLAETE 2 =FF 5 4134 OD fA/1E 5 % B4 -3
OD{Ex100%", VA 3R 3K, i K TS A EHR
S X H/R 5145 A5 7R 240 LA 178 S5 R 52 0 5 35 1 176 42 e i
HBA o
24 KFSiEMRIBEBAIX H/R R {5 &R 0L 5%
i LDH ;&4 % 4086 ) MDA & & .SOD i& I 2401
IO KA HIc2 O LA, A 4% 10" mL ™ (%%

- 1960 - China Pharmacy 2018 Vol. 29 No. 14

JEFE 2 mL/ALEEFN T 6 FLANME: FRA0H , B F 37 °C 5%
CO. MBS FRAE TR 555 24 W B O WLAR B BB L3 1F
OB BRI YEA: R B MK TS5k AR R A
fi6 o R R, AR 3 AL IE X A S AR
HINATE R FREL 2 mL, S5 24U S AR R 259
FYSE R R 2 mL 4% IR SRR SRR 5% 24 he BRIEHR
Xfﬁﬁéﬂﬁb HoAR A ¥4 2.2 0T Jr A i H/R ik
U, FEUGE AL 1 VRCR RO A 20 45 77
J@zﬁiﬂ LDH & M ; & FLW5F B W5 , FH IR £h 52 Ml
(PBS,pH="7.4)i¥ 2 Y%, A RIPA 2R # 100 pL,
WA 2R Jm AR, R AR 8 L2218 (TBA) He fa 34
T2 At P9 MDA %5 8, SR WST-1 246 241 fitg P SOD
P o BTG BRI AR SR , 5 4 i B 75 2 v 1
B, LI ERBES 3K,
25 KFSFMUHEBIBAIT H/RRGERAPDEH TR
Egur]

K FH L 2 A0 i AR ARG I K - 2 93 M e 5 R 67 6 H/R
PAGBLRIAN M A T 2R 02 . OB K HOe2 o
ULAHA, DL 4x10" mL ™" 4% BE % 2 mL/AL3%F T 6 fLA4H R
REFatdh, BT 37 °C 5% CO AN 3546 h 555 24 h
Jei B0 LA BEAIL 43 A 15 8 % BE 2] BSR4 Fn oK 12
SR AR Lt (Y AVA Ao I = B = ﬂéﬂwﬁ/\ﬁ
o} HE 21 I A éﬂhu/\méiﬁ%%z m ~
AEN 25 P 5 4 i*%’%

A
S fFi’li?iiﬁ%
i’ﬁ"fc 2. 2”IﬁT75/ZE

24 h, BRIEH XA
| H/R i iﬁg i P SR 2 I, IH AL B
@ JiiaRiE| Eh {W' 50 & Ui 4B 11 7 Annexin
/PTG D, K FH i = 2 SR 2 i R T2 . LA

J:ﬁW‘EEfSU\o
2.6 KFSiFEMRBIAX H/R RGN E T
TEARIENFMW

% 7B 1 J5i EP 8 1 (Western blot) #6: K 1~ 23 7
e SRR H/R $5L 3 R A L8 198 45 25 1 (Caspase-3 .
Bel-2 . Bax) R iR . BO AR KRG HIe2. .0 L4l
Jif, L 4x 10" mL ™" 4 %5 B ¢ 5 mL/ARAE Rl T 40 i 55 3500
i, BT 37 C 5% CO AU dE 7 4R i 9% 24 h e, #i I]
“QE"IN R R . IE R BR A R AR R 2 A S8 A R
FE3 2 mL, 25 25 4L S AR R R 25 W 0 58 e R SR
2 mL, % RS AR S5 5% 24 ho BRIEH X BRLL A8, H
ARAS I 2.27 W0 I i H/R IR, 255,
H T B PBS ¥EUE 2 K, INA 7% 1% PMSF & [ Fig 41 il
FI 1) RIPA 40 Mo 24 4@ 7% 100 wL, 7K 30 min, $5 41 e %
T SRR IS A, T4 CTF LA 12 000 r/min
250 10 min, B EIE R FH Mtk H 27 (BCA) I 5 25
FREY, & A RS MR RS, FH 100 CilkHs
EAE Vﬂaﬁ%—zao CIRAF & . BAIE T 20 pg
HE47 SDS-PAGE Hi ¥k , HL Pk 45 o5 55 8 E R — 3 &
Jfis (PVDF ) I -, DA 5% Jf 2F ML3% 8 (= 61 2 b,
AFH I — P [Caspase-3 (1:1 000) \Bcl-2(1:1 000) , Bax
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(1:5000) . p-actin(1:5 000)], ZEFIR FIRFE2 h )5, T
4 CHWF I, =3 F SR Y B ER R Eh % W (TBST)
VIR 3 YK, 4K 5 min, il A - HL[HRP FRic A 1L 240 e
IgG(1:5000)], ZEWMEE 1 h, JH TBST BEMK 3 ¥k, 451
10 min, DA ECL & )5 , & T HE MBS 53 B X b B89t
FH Image Lab 3.0 440 #r o LAAH N 28 115 P9 2 B-actin
(R BEAE HUAE Fn 2 8 TR X SRk it . DA Bl
523K,
2.7 HiItFEAE
K HISPSS 19.0 BAF X B S T 5e 3143 Hr o %
BEUIX + s £on, Z AL AR SRR 2 7 22041
(One-way ANOVA )1 Dunnett’s ¢ #5565, P 2H 7] Fb 45k
R I . P<0.05 M2 G L.
3 H#HE
3.1 KFSH HIe2 L AL4HAE H/R 35745 B & M SR AL I %
e S
55 IE BT HR A He g, BT 4 A0 AT R BRI
S G E L (P<0.01), SRR ks, 4E4:
FKEH,Fr.A SR B4, FrB & Fl 4], Fr.C &7 B 410
AN ATIE 2R 2 28 THEr , H Fr.C (84 6t 5 /8 i 52 571
AR, 22 F A it 2R B L (P<0.05 8¢ P<<0.01);
1M Fr. A i 4, FrBAR  rh Rl EE 2, FroD &0 B2
P A AT S S A2 LA, 2 R RS E (P>
0.05), X$E/R Fr.C & KFSHt H9c2 Lo LN H/R #1475
G PR, LR 1,
K1 KFBSAEEBAXT HIe2 L ALLHAN H/R 3515 5 4R
EEERNF(x+s,n=06)
Tab 1 Effects of different fractions of P. heterophylla
on survival rate of H9¢2 cardiom cba.aﬂﬁ‘

inducing H/R injury(x %,

Fr.C

Fr. FrB FrD
R 005193 10000141 100.00£2.52
i 60.69£2.18"  60.66%2.63" 61.08£2.06°
Pk REd T509276%  TBAIELI4E 7318+246% 74.90+2.61
AR L 58324375 59.91+3.80 04.07£239° 60.88£2.77
g ket 62.22£3.03 62181365 70.06 4507 59.86+4.53
NG A e (521196 634611767 7865320170 61734224
W IR R IR LA, " P<<0.01; SRTRIZE AT, "P<<0.05,"P<

0.01; 5 [RIFB AL He A, *P<<0.05, % P<<0.01; 5 Al o 3 - 4
45, 7P<<0.01

Note: vs. normal control group, *P<<0.01; vs. model group, "P<<
0.05, “P<<0.01; vs. low-dose group, *P<<0.05, “* P<<0.01; vs. medi-
um-dose group, “P<<0.01

3.2 Fr.C Xt H9¢2 /> AL 4 B H/R #5 4% /5 LDH ., MDA |
SOD 7K FH) 5

SIEH N IR ZH H A, ARORI 2 A B S P LDH 3514
FIZH I N MDA 5 5t 35 5 25 75, 1 44 P9 SOD 3 #: it
FREAR, 22 R BT FE X (P<0.01) , 2R i i A i
ZA . SRR A, dE A R E 4R Fr.C 455 4] 40 i
SR LDH 16 M3 30 2 B AR, HL 52— 19 7] A
Y, 22 A S0 35 L (P<<0.05 8% P<0.01);Fr.C 1.
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120 79 R 4L AN A P MDA 5 35 (B SRR AIG, Fr.C s R 2

AN SOD G M % BT, 2 F A Gt L (P<

0.05) . X#&/% Fr.C ABIREE H/R #1475 J5 H9c2 Lo LA ALY

AR B —E MO E L PRI 2,

%2 Fr.Cxt H9¢2 1L L4 B H/R #31% /5 LDH . MDA .

SOD 7K FHI#M (x +5,n=3)

Tab 2 Effects of Fr.C on LDH, MDA and SOD levels
of H9¢2 cardiomyocytes after inducing H/R in-
jury(x*s,n=3)

A5 LDH,U/L MDA, nmol/mg prot SOD, U/myg prot
R4 1100145 0.84+0.29 7098£0.16
i 2464+155" 1824023 62.771049"
BEZEY 1644+ 13.0% 1.08:40.40° 66.33+047°
Fr O 1954£169° 1424043 63.55£2.59
Fr.C 4L 156.9+11.5% 1024035 65274 1.64
Fr.C Rl 4L 13974215 0.95+0.42* 66.860.74°
V5 IE RO LI " P<0.01; S BURALILEL . 'P<0.05,"P<

0.01; S{I) & 41 L4, “P<0.05
Note: vs. normal control group, * P<<0.01; vs. model group, ‘P<<
0.05,"P<<0.01; vs. low-dose group,*P<<0.05

3.3 Fr.CXtH9¢2 OrANLZAAE H/R 355 B4R BE A TR 220
55 H O REZH He A, AR R 2 A 4 M O TR i 2
I, 256 831245 X (P<0.01) . SHIEI e R C

227 W (P<<0.05 8% P<<0.01) ;1 Er.
TOREF TGS f’o
) |

- -

[FEx] @2 ;
087% i 314% 10

10"
10
10*

PIPE-A
PIPE-A

Q34 10'
446% 10°

10" 10" 10° 10" 10" 107"
Anncxin FITC-A
AEHFO B2

10°48%,
10
10 :
10% 8
105
10¢

10°10' 10° 10° 10" 10**
Anncxin FITC-A

C.Fr.C 5 4l

10" 10" 10° 10° 10" 10*"
Anncxin FITC-A
i
B4
Q3-2 5.
630% 10¥45
10"
10°
10*
10"

Q32
4.86%

PIPE-A
PIPE-A

l0’10“ 10" 10°10° 10" 10**
Anncxin FITC-A Anncxin FITC-A
D.Fr.C p5ilit 4l EFr.C R4l
1 Fr.C X H9¢2 i IL4H AR H/R 15457 /5 4R AUA T- O 5
i
Fig 1 Effects of Fr.C on the apoptosis of H9¢2 cardio-

myocytes after inducing H/R injury

3.4 Fr.C X H9¢2 i» [l 48 B2 H/R 5 15 J§ Caspase-3.
Bel-2 Bax & HRIZR M

5IEH X AL g, 157U 40 41 g H/R 51453 J5 Cas-
pase-3.Bax [k it ¥4 i FEFH 57, Bel-2 8 1R IA ik
FIAR, Z2R A EE X (P<0.068P<0.01). 5
AV Fb 4, Fr.C i 5 7 i 2H 41 M Caspase-3 . Bax 25 [
R EW B EFIC, Bel-2 EORBEBET S, 25
A G it 3 X (P<<0.05) ; 1 Fr.C IG5 & 41 41 i Cas-
pase-3.Bcl-2 ., Bax £ [1 3R ik i B A 2L, (H2E 5 L5
T2 B L (P>0.05) . X F W Fr.C /& Al i BE T 14

10° 10" 10° 10" 10" 10°
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Caspase-3.Bax # [13 ik , Jf 1 Bel-2 2 1R 1K, 37 L

K243,

&3 Fr.CXfHI2 L AAAE H/R R E A TR L
& Caspase-3.Bcl-2 . Bax & HHX Ri& = 22 i
(xts,n=3)

Tab 3 Effects of Fr.C on the apoptotic rate and the

relative expression of Caspase-3, Bcl-2 and Bax

of H9c2 cardiomyocytes after inducing H/R

injury(xts,n=3)

, - BAfEAE
& ARHLE, % Caspase-3 Bel-2 Bax
ER A 861051 0.52+0.02 1241009 043+0.04
A 330+325° 1.02£0.09° 0474004 0924004
FrCIGH B4 2745£116 0.94£0.08 0.56%0.05 0.80+0.04
Fr.CrflEAl 23541 0.88° 0.72£0.02° 0.83+0.06 065+0.06°
Fr.C Rl 1680+157° 0.58£0.10° 103+007 0.56£0.05°

H HIEE A B LA, *P<0.05, “* P<<0.01; SRR L, 'P<

0.05,%P<<0.01

Note: vs. normal control group, *P<<0.05, “* P<<0.01; vs. model

group,”’P<<0.05,”P<<0.01

ERXMA WM FCIRREA FeCRIRA FrCliRAl

ERMEA B RCIGIEA FrChRlEA ol

l
IR gk U B Y
/R 5 151 |§ Caspase-3.
K 2 MmO FR ik B
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i E A2 RNMNERHLT A LATHREL HRELS- TR RNEFARALL L FFRAEEL 45462
897 k. Tk R BRGRAR Gk . €3EA2 4 Blite Cu, AN AR A 0.5% F 8- Ty (BB 5 BL) , ik % 0.6 mL/min, #i) 5% K A
235nm(FHREX SR EZ3-TE) 420 nm(REFTERAELF FTFTEAZRZ £5F) EBAH2D5C, HEHFAHI0UL. &
RBREF BREFITER NLITALESN X FTALERF SR F0MNAHFZTEEEE S A4 0.047 2~0.472 0 pg
(r=0.999 9) .0.104 0~1.040 0 pg(»=0.999 9) .0.030 4~0.304 0 pg(r=0.999 9) .0.039 2~0.392 0 pg(r=0.999 8) ,0.232 0~
2.320 0 ug(r=0.999 7) ; T M55 4 11.41,12.73.4.92.5.29 .5.39 ng, #| F 551 4 3.41.3.72.1.46 . 1.59 . 1.62 ng; 45 5 & ARE
W E MK IR 09 RSD 3 /1 T 3% ; An A @ 2 47 4 97.24% ~102.93% (RSD=2.01% ,n=6) .95.10% ~101.50% (RSD=2.34% ,
n=6).95.23% ~97.61% (RSD=0.97% ,n=6) .97.10% ~100.65% (RSD=1.24% ,n=6) . 98.69% ~101.15% (RSD=0.99% ,n=
6), Lib:iZFEME AA EEAME, TATRLBAFT WA BATHREL HREFI- TR NEFTALLELE FPRALE
FE EREAEORENE .

KER FHAIWME L4 HRELHREF TR REFAALS L, FFALAE S F 200 Saumé ik, o3me

Simultaneous Determination of 5 Effective Components in Mongolian Medicine Xieriga-4 by HPLC
BAI Feng, DONG Yu, LI Binxin, ZHAO Hailong (College of Pharmacy, Inner Mongolia Medical University,
Hohhot 010059, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of galangin, galangin 1 \ethér,
bisdemethoxycurcumin, demethoxycurcumin and curcumin in mongolian medicine Xieriga-4. METHQ@DS:{ HP ethod was
adopted. The determination was performed on Elite C;s column with mobile phase consisted offU: hosphofic acid-acetonitrile
(gradient elution) at the flow rate of 0.6 mL/min. The detection Wavelengths were set gi, galangin-3-methyl ether)
and 420 nm (bisdemethoxycurcumin, demethoxycurcumin and curcu 1n) cﬁ petature was set at 25 °C, and sample size
was 10 pL. RESULTS: The linear range of galangin, galangi bisdemethoxycurcumin, demethoxycurcumin and
curcumin were 0.047 2-0.472 0 pug(#=0.999 9), 0.104 0-1. 040 .999 9) 0.030 4-0.304 0 pg(#=0.999 9),0.039 2-0.392 0 pg
(r=0.999 8), 0.232 0-2.320 0 ug(r—O 999 tlvely ¢ limits of quantitation were 11.41, 12.73, 4.92, 5.29, 5.39 ng;
the limits of detection were 3.4 1 62 ng, respectively, respectively. RSDs of precision, stability and
repeatability tests were we th he recovery rates were 97.24% -102.93% (RSD=2.01% ,n=6) , 95.10% -101.50%
(RSD=2.34%, 929 1%(RSD 0.97% ,n="6), 97.10%-100.65% (RSD=1.24% ,n="6), 98.69%-101.15% (RSD=
ctively. CONCLUSIONS: The method is simple, accurate and reproducible. It can be used for simultaneous

of galangin, galangin-3-methyl ether, bisdemethoxycurcumin, demethoxycurcumin and curcumin in mongolian
medicine Xieriga-4.

KEYWORDS Mongolian medicine; Xieriga-4; Galangin; Galangin-3-methyl ether; Bisdemethoxycurcumin; Demethoxycur-
cumin; Curcumin; HPLC; Content determination
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tributes to myocardial ischemia/reperfusion injury by regu- lating cardiomyocyte apoptosis and neutrophil infiltration
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