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Study on the protective effect and mechanism of rape bee pollen ethanol extract
on cardiomyocyte hypertrophy induced by isoproterenol
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Abstract ; In order to investigate the protective effect and mechanism of rape bee pollen ethanol extract (RBPEE) on isoprot-
erenol (ISO)-induced H9¢2 cardiomyocyte hypertrophy, in this experiment, the cardiomyocytes were treated with gradient
concentration of RBPEE for 24 h,and starved for 12 h,and then injured with 50 wmol/L ISO for 48 h,and the treated cells
were collected for cytoskeleton staining,surface area, total protein, SOD, GSH and MDA determination, and related gene ex-
pression level detection. The study showed that RBPEE could significantly reduce the surface area, total protein content and
the mRNA expression levels of cardiomyocyte hypertrophy markers ANP, BNP and B-MHC of the hypertrophic cardiomyo-
cytes,and significantly increase SOD activity and GSH content,and decrease MDA content,as well as significantly reduce the
mRNA expression levels of inflammatory response-related factors 1L-2,1L-6 , TNF-o and apoptosis-related factors Caspase-3,
Caspase-8 , Caspase-9 and Bax,and significantly increase Bcl-2 mRNA expression level and Bel-2/Bax. The results suggested
that the protective effect of RBPEE on ISO induced cardiomyocyte hypertrophy was closely related to the reduction of oxidative
stress level , the inhibition of inflammatory response and the anti-apoptotic effect.

Key words:rape bee pollen ;isoproterenol ; cardiomyocyte hypertrophy ; oxidative stress ; anti-inflammation ; anti-apoptosis
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) 3 Yy, AL IS O AR B Tk O LG
O LB I O JJUREBE O 2 5 RS B8 14 2 57 e Bz P
F 0 X CH AR 5 T L 35 A 2 00 JUL 9 HE AR
Sk 27 R CH Y & AR S —A EEERIRYT H s o

SN B (isoproterenol, 1SO ) J& T I i
RAES AR . AR EUELLTESS 1S0 24y B -
EHRR AR A, WA U AR B, SO LY
Wi 3 AR AR B O AR O R S BT B s AL L
i YR 8 A5, S B0 WUE I, T A AR A
CH'™ . [, 150 % B TSR #ESr CH AL, B oe sk
B 1SO 531y CH 23 P10 JLAR AL T AR L 2
B it 2 LA K CH i FRiC B R 4nc 8 32 (ANP) |
i Pk ( BNP) A1 B- LK £ 11 o 4% (B-MHC) 55 114
W

WAL e R 2 W b Ry R R Z —
o> F 5 o I Thakur SIS Wos , 16 40Ky 2K
ISR OK AL G W) (54.22% ) (R (21.30% ) |
et (5.31%) , 27 4 (8. 75% ) . JK 43 (2. 91% )
S R EHBIREIE Y IR A Y 2N
Wt IR R AR R e B b
GRS FO UL A BE B S L 2 B
PE, BAETER B A . SR AT T ok
TR £ T4 ) K H o % 1,0, it
HOC2 L ILZM M 1 D37 41 R AL T 52 e 1
Ky BT AL RE 0 60 LA M5 s B DR VR i
SRV AR R e 7 i T 7 B AR B 2 — , Zhang %5
T I PR ] 8 A Ay v ok s TG B I 5 et S iRk
AE T A 22 5, ST i W A1 43 1)k 1 A0 i % &
e, BUAEARE AR o AR SCRLR DL I B R —ih
SEME ARy L WE R B (rape bee pollen ethanol ex-
tract, RBPEE) g WFFE % 42, 45 H 32407 1y, JF
WF5E XS 1SO 550 WLAR LA O B~ T804 ] & T g
(53T AL, Ay S A6 R 8 5 1) R B85 T A ) P B85
fiili
1 LBEHBEFE
1.1 FERXF SR
1.1.1 #5h

M=% ( Brassica napus 1. ) W46 8 F 2018 4F 12
HW | e 5 35 I 57 e R, 4% R E AR GB/T
30359-2013 #4786 AL p 4l 25 0, 2B R T 95%
FFESHEOR, T 4 CLRAF
1.1.2 S e &

H9¢2(2-1) ( Procell CL-0089 ) .0> UL 4H i £k ) 3K

F i S A AR A R A /) (RO, TP ED
11.3 & FEXA

gk (18 %) 5 B R EE . 2 (18 Mer-
ck) s R W £6 22 iAW PBS (5124 £ 1k 21l
AIRATE) 3 G2 107 FBS . DMEM = 4% 35 77 4k (3§
AP ARABRA ) 3 FHER RIS W BRE
it (3¢ [ HyClone A7) ) ; #hfR 52 N 'E EIR R ( 1t
B T AE AR B A A PR A | ) 5 BRAF LS 1 (4l
=98% ) . RALEH| A4k DMSO (JLai R ERHL
AR 7)) 5 BCA 1 &2 0 il 50 & 9
(MDA) 1850 & 4% e H ik (GSH) 120 & A AL
AT (SOD ) 15 & (B 5 A= ) TARAIESE ) 5
YF® 488 F7iC W 25 3£ ik ( YF® 488-Phalloidin ) ( 4%
) (IR FHEAE P RHAT RS ] ) 5 TransZol UP 4
& (A 2 EYBARA RAF]) ; 95 Mo
Je5E it PCR R & (R Bt Ve MERE R R B A7 PR
3] s PCR 519y CHE N i AR W) H AR AT IR AT o
11,4 FEMERE

Agilent 1290 Infinity LC {{ %% . Agilent 6530 QT-
OF Bitf CLHERBHLABRA ) ;5% CO, HiFedf
(C150) ( Binder) ; 4= #) % 4= 43 ( Hfsafe-1500 A2 H 3fj
AL (TN BEIE LS W] ) 5 488 2¢O W flBE (TS2-C-S-
EC-ELWD 0.3) (Nikon) ; {88 2 {3 ( TS-100f) ( Ni-
kon) ; fiiR1Y ( Infinite F50 Infinite Pro200) ( Tecan) ;
Real-Time System C1000 Touch Thermal Cycler PCR
L (BIORAD) ; #: EF PCR {X ( Applied Biosystems) ; #8
T T (WL AR AR BT AS ) s Bk
HZQ-F100 4 W02 4% 15 77 46 (U B 4 ok 6 BRI
A BRA 7)) s FreeZone (Plus) 4.5 L 1% VR T #2 Bl
(FEEK) 33KI1S AR R E L HL(Sigma) .
1.2 RWHZE
1.2.1 RBPEE 894 &R £ &m0 5%
1.2.1.1 RBPEE Ayl £

MR RTAT TS R RS TR IS Y
WELERYR T RIBCREAE R M AR, LUBRBLE 10 15 A
70% LB, BEATRERIRFEAR (240 rpm , 37 °C)
S5 B S (HRHE 24 b, HEAS 20 min) |, B HRAE 2
o BHRIBORIEAT R, DR WAE 4 °C 4544 ,8 000
rpm 5L 10 min, B EJE T BB v 2 A7 e
54 (46 ~50 °C,0.07 MPa) ZRFAR, WL IR ) it
PR T R TR 4
1.2.1.2 RBPEE EZR/EE

FEBAFRE 10 mg WAL K7 VR T4, 45 HOE i T 1
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mL (¥] 70% F BEA W, IR E 2 min J5 R 5 min, F
14 000 rpm B5.0> 10 min, B35 W E#EREHAP, T
UPLC-MS 43#7
1.2.1.2.1 UPLC &/

UPLC 737 7E Agilent 1290 Infinity LC ¥ %8 |- 1
17, AR U TCEE | H ShaERER A TR 2= A S
PRI EF2H I . FE Al 7E Zorbax SB-C g {341 (3. 5
pum,100 mm x 2.1 mm NAE) B8, s N
PRGN 0. 1% FRRKE I (A) - EE(B)  BREEVENG
SR 20 ~3 min:10% (B) ;3 ~ 10 min:10% ~65%
(B);10 ~10.5 min:65% ~80% (B);10.5 ~ 15 min:
80% (B) . UV Kl < 1525 4y 254 nm, A I FIE R
SRR R 20 °C 0.2 mL/min , $EREARL 1T pL
1.2.1.2.2 Q-TOF MS %14

UPLC R %% 5B S Dual EST HL 55 255
) Agilent 6530 QTOF Jiiif{X : B 4045 Hi - 7E (-) ESI
BN R 3.5 KV A48 K J1 R 40 psig; THR A K
(A5 Fi &K 10.0 L/min, 8 A 325 °C; 0CT 1
RF Vpp 4 750 V. HHEH R m/z 100 ~1 500,

1.2.2 b3 iit So bl &

SERREFRIE 0% G I + 1% H8E R R
FEWT +89% DMEM myfid 55 2k s R od i 7 5k
1% HHE BERHZE WYL +99% DMEM (S 7R 5L
YR AT :55% DMEM B ks 72 3 +40% JiG2F 1
% +5% DMSO,

fifi 20 L 2% DMSO L il 16 48 By L K R 3635 )
( Captopril ) fif %5 ¥ : RBPEE ] % 100 mg/mL )£ 45
W RAEE FI A £ WO 0 1 mmol/L, 10 mmol/L
(1) 1SO fiff £ W FH 56 4 35 97 W B2 v il A5 . I
B, 501 FH 56 4 B 5 000 B L R B 28 VR 8 T T Wk
1.2.3 fmfan R

HOe2 4 AR IE & 24 h J5, ¥R 1 53400
DA IARE < B3 B X BB ZE N 52 4 B 2, P %o 1
20 0. 1 mmol/L KRG FI , HABL A AR FHR
WEHE RBPEE SR f 7535 24 h, $55%24 h 5
INARGE &R TR TR 12 h, B )5 24 PBS 35k
Jei o BRI X B8 20 I e 4 B 95, H - dL ik in A
50 wmol/L ) ISO Fif/3 40 it 48 h,

&1 HERSARGERL

Table 1  Cell group administration
AT Volume
415 %
Group 6 FfLHR/96 FLAR Composition

6 pore plate/96 pore plate

BHPEXT HEZH Negative control

FERIZH Model

2.5 mL/100 pL

2.5 mL/100 pL

SE4 SR Complete medium

50 pmol/L ISO

BEEXT BB ZH Positive control 2.5 mL/100 pL 0.1 mmol/L Captopril

VR B4 Low concentration 2.5 mL/100 uL 100 pg/mL RBPEE

i 4 Middle concentration 2.5 mL/100 pL 250 pg/mL RBPEE

EHJE 20 High concentration 2.5 mL/100 pL 500 wg/mL RBPEE
1.2.4  Siugm g R4 € 2k @R 2 1.2.5  mfe &% a4 % .50D f= GSH ¢ a5

W44 28 25 4 TR HOC2 0> LAR I AR 4 YF®
488 Fric I ARG A U B 5 AT [ e i,
2 PBS W VbR & A 4% 2B WRESRvK L[ E 15
min, PBS 3585 BRI FH 0. 5% Trion X-100 (5 AEE
IR &AL 10 min, 4k H] PBS 3%k, Bl J5 H] 200 pL
PBS SR RE 5 wL YF 2 GhRIC 1Y L 28 R A
PO, &R EEDCIF E 30 min $EfTYL (A, PBS UL
Jo TR 5O e 400 5T AILET T AT W T4
R, FELHBEALIER 4 ~ 6 ANHLIE, F Oplenic %1%
HE A e LR L ) 2 T ARG A T, B4 11

AL EEE 1 S5 SOD 1 GSH 3 5 J7 W AR il
SE R B UL B 5 SRR . B, A0 3 48
h J5 , R AL 40 M )2 1k, 1 000 rpm B0 5 min,
53, BN L mL AEFRER K RFTIR AT, 1 000 rpm
B0 5 min 35 LT, W ARMUTTE , FENA 0.3 mL A=
FRERK, VKKVE T LB , BE IR 15 ~ 20 s, [] g 30
s, WILHIEES 4 Yk, AN U AR HE B I e iR
SOD 7 1257 5 (WST-1 %) M & 38 7 A GSH ]
AR (b ) 16 B 5 e 3R B2 R R
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1.2.6  #mjg MDA a2

L MDA 5 150 7 5 v AR A0 0 e 3700 & (A
M) U B 5 AT R . T AL EVE RO R
FRUTTE A 0.5 mL 255 46 OB B T7 40 i, TR 2 2
min J5 PIOKIE T LSS Bl e 0 i, B 15 ~ 20 s,
[E]F% 30 s, DAL 4 Y, U0, 1 mL 514 5 1Y) 40
BWT 1.5 mL B0 8 T (BUETEE 5 F o — /)
fL) ORI AR AR U A5 ke R AT AT 5
1.2.7 R AkEZ PCR

P25 245 53 A1 D0 AL PR Y S5 4% iR TransZol UP
TR B0 25 AL 40 I Y RNA gEAT 42K, JF 2517 RNA
WEREEISE o (1) HiSeript® T Q RT SuperMix it
& AR UG B K BT AR A A ) RNA AT R ok, &
Ji, cDNA, DL cDNA Nz, # Cham(Q Universal
SYBR qPCR Master Mix i 7 & 1 B 45 B 1 5z L {4
A, BAFAR B3 NE AL 65 CHI9S CLLLO.5
C/5 s BTG UR, 1] I KG9 A5 5 R AR AT M A it
2o SN AR AR AU A2 iR PR A C, HX
AL -1 C AR BRI 20T , 1325 5k B ) A
XpFkar, ARSI BOH R, AT NCBI R 5T i
Bt PCR B (WK 2) .

2 PCRyEBHSIMFT

Table 2 Primer sequences for PCR amplification

2R kgl

Gene name Primer sequence

Forward ;5'-AGCCCAGAACATCATCCCTG-3'

D
GAPDH Reverse:5'-ACGGATACATTGGGGGTAGG-3'
NP Forward :5'-GGGAAGTCAACCCGTCTCAG-3'
Reverse:5'-CAATCCTACCCCCGAAGCAG-3'
NP Forward:5'-AGCTCTCAAAGGACCAAGGC-3'
Reverse:5'-TCCGGTCTATCTTCTGCCCA-3'
MHC Forward:5'-ATCAAGGGAAAGCAGGAAGC-3'
B Reverse:5'-CCTTGTCTACAGGTGCATCA-3’
Lo Forward:5'-AGGGGCTACGAGTGGGATAC-3'
Reverse:5'-GGACATCTCTGCAAAGTCGC-3’
- Forward ;5'-TTCCAGCCAGTTGCCTTCTT-3’
: Reverse:5'-CTGGTCTGTTGTGGGTGGTA- 3’
INF. Forward:5'-TCGTAGCAAACCACCAAGCA-3’
o Reverse:5'-GGTGAGGAGCACATAGTCGG-3’
BAX Forward :5'-AGGATCGAGCAGAGAGGATG-3’
Reverse:5'-AGCTCCATGTTGTTGTCCAGT-3’
Belo Forward :5’-GGGGCTACGAGTGGGATACT-3'
¢ Reverse:5'-GACGGTAGCGACGAGAGAAGAG-3'
Casonsed Forward ;5'-CGGACCTGTGGACCTGAAAA-3’
aspase- Reverse:5'-TAACCGGGTGCGGTAGAGTA-3'
c P Forward :5'-CATCCTGACTGGCGTGAACT-3’
aspase Reverse:5'-TGGCATCTGCTTTCCCATGT-3'
Forward :5'-GAGGATATTCAGCGGGCAGG-3’
Caspase-9

Reverse:5'-GCAGGAGATGAAGCGAGGAA-3’

1.2.8 #HIEHH

JIA B B LA = bR iR RoR, il
GraphPad Prism 8.0 {4 #3522 43 Hr 4 45 2H A
mn AT E M 2E R T, 4 P < 0.05 B, RoR A
ARWEEZER ;P < 0.01 B, Rz 7 AN
2
2 R
2.1 UPLC-ESI-QTOF MS ##7 RBPEE B EZE R4

RBPEE 7£ 254 nm &b (¥ UV i & Fil 7 25 45
KRS Pk E WA L P E T 7 R
RO B AE 1 RRESE 2 FiAZ SIS (1 Fh 2 iR 3 g
FR2AL AW, S a5 R L3R 3,

U1 [ M-H ] B B s Lk ok 195. 051 45, 43
TN CH, 0, , ANRFNEE N 1, A6 w0 25 #E D
N AIRERR T . g 2 5 [ M-H B T R A H R
243.062 16,4 Tk C,H, N,O, R FIEEHy 5, 3
o SARE ST R AL A S N R 1 3
[ M-H |~ 8519 J5 fay Lt 2 282. 084 06, 53+ K C,
H N ANHUFIEE Ry 7, 38 2ok 545 0 5 6T IR Ak &9
WoE N B AFNY g 4 g [ M-H B T R A H R
436.223 02, TR h CosHy N, O, AHFIEE R 12,
ALE MR S E R N, N - 7 ) kS
', e S [ M-H B TR BR A R 625,142 37,
o FR0E Gy Hy Oy, N R 13, ik 045
YT R ik e F-3-0- (2" -0~k el 7] %) 15 % ) -k g
B g6 FNig 7 B MRS T BT, Hi[ M-
H | BT Fe 43 31k 609. 145 92 F1 609. 143 18,
5 FEN CpHy Oy, AHIFIEEER Sy 13, AR 8 ST T i
i 6 W s i R -3-0- (2 -O- L I %
BEES) - BRZSWE T, 06 7 257 R 1L AR Br-3-0-(2""-0-1ik
VR ) 2 AR 2 ) - M P 7 2 WY
2.2 RBPEE X#MEESZTA. . RERMAEAR
EENFI

ISO 4h#H 48 h J5 i 3 2 il (400 x ) MEL, K
I X6 B 2 40 P 385 e AR A RS R, R U S5 A%
b, AR R 5 B 2R, 22 B O R B ()0 [ HE S
AR 7 5 AR 20 LA 2 B30 5 A B T 2 2
A4 AN ISR (8] S /K i, 40 AR AES K e ) it BH i
i/ HENZEAL . SEAIA EL, R A4 A RB-
PEE AbFRZ 41 T 25 S A= AR A B S e, o0 LA
TS 1l 46 , 40 18] Bk 5 ( ILIRT 2) o & ZH AN 22
TGS )5, BAUZ 5 B B2 AR EL , 40 B
WAEK, 40 R A T 22 3 B K MU S T I
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e
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B (8] Time (min)
E 1 RBPEE 7£ 254 nm ) UV BIEE (A) A BEFEANES FREIEE(B)
Fig. 1 UV chromatogram at 254 nm (A) and total ion chromatogram in negative ion mode of RBPEE (B)
%3 RBPEE ) &IESEER
Table 3  Peak assignments for the analysis of RBPEE
(-) ESI-MS m/z A
Wy (R B ] Yo e o TR
. EE g5 JIERXER Degree of
Peak No. tp(min) Identification PUIE S Calculated ) Formula
Observed ’ unsaturation
(Appm)
1 1.37 HFIHERR Gluconic acid 195.051 45 195.051 03 (2.15) 1 Ce¢H;, 0,
2 2.09 JRFF Uridine® 243.062 16 243.062 26 (-0.41) 5 CoH;p,N, O
3 3.20 19,4 Guanosine® 282.084 06 282.084 39 (-1.17) 7 CioHy3Ns
’ " =1 ek g
4 10.98 (NN XL O L) R 436.223 02 436.224 18 (2.66) 12 CysHyN,0,
N',N'""-Bis ( p-coumaroyl) spermidine
5 11.09 m&’%a-o-(z ,70'%”@%%%@'%%%%%? 625.142 37 625.141 02 (2.15) 13 Cy;Hy 05
Quercetin-3-0-(2""-0-glucopyranosyl ) -glucopyranoside
N 2.0-(2"_0- 2 _E A
6 11.17 ﬁ#ﬁ? 3-0 (2,, O-MHEIHI i 4B ) Eﬂ%)ﬁ;ﬁ:ﬁ: 609. 145 92 609.146 11 (-0.31) 13 CyH3p 046
Quercetin-3-0-2""-0-( glucopyranosyl ) -rhamnoside
ZSHN 0= "_0- 2 9 _ g H
7 11.52 175253 -0- (2""-O- el 2 AR ) AU ) B 1 609.143 18 609.146 11 (4.81) 13 Cy7H3,044

Kaempferol-3-0-(2''-0-glucopyranosyl ) -glucopyranoside

TE " S AR v o B

Note:* Contrast with standard.
H OO TR o LSS, MM Ta] BB S 40 o3 A A
Yo HHEPZRTL, B 0 R . SRR LA, R
FEA% FZE R RBPEE 4 3125 fr) 20 (AR 8 46/ T
SWRERIE , N A 22 B W R, A A TR
HEN, HES K 57

M SR 0 ) B 20 i e T AR A SR Ak 4 B
7 BB ZH AR BT [P 0T BECZH 1 200 L 2 T AR 34
KT 40.28% , AN[F)vk & ) RBPEE 4b B /5 43 31 e A1
T 24.93% (flRHE41) . 26. 58% (k4 ).

29.24% (@A), HA RA B E kLR (P <
0. 01, AHAL TR ) o

RBPEE b3S 1975 2 40 il 285 48 h % 1S0 4t
Pi)a A A S S R AR 3 Frs, AR
LAY S S AT IV IR W (P <
0.01) ; HEAILAA LL, AR P R ¥k £ RBPEE i 4b
W5, BEASTEYRFEREP < 0.01),

£7 I ,RBPEE fiEf8 i 2Z FERAL I D LR & IR
AL S, 1S0 ZLe AL R BA TR
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2 RBPEE Xt HOc2 (0BRSS HI M (£ KR8, H: RETURE)
Fig.2 Effect of RBPEE on morphology of H9¢2 cardiomyocytes (left:no staining,right : phalloidin staining)
TE A IR 2 s B AL o BHPERT RZE s D ARMR BEZH, B PR BEAL, F o MR BE A s — 7 SRR A AR HMIE S B 5 O o T 40 M 1] it
W2 45 /NREMMA . T, Note:A :Negative control; B: Model; C ; Positive control; D Low concentration; E: Middle concentration; F: High concen-

tration ; “—" indicates a loss of spindle and a round shape;“ O” note that the intercellular space is significantly reduced and aggregates. The same below.

%4 RBPEE 3t HO2 4B R EARBIBIME (x +5,n = 6)
Table 4  Effect of RBPEE on the surface area
of H9c2 cells (;is,n =6)

21 i g 2R T AR
Group Cell surface area( Mmz )

BT B ZH Negative control 7 251.07 + 306.53%

HiAIZH Model 10 194.69 = 455.86
BT HRZH Positive control 7264.41 = 147.56"
I H& 4 Low concentration 7 653.08 + 289, 15"
ik JiE2H Middle concentration 7484.65 + 352.15%
e ZH High concentration 7213.41 = 162.45"

TE SRON4IHILE, ¥ P < 0.01,
Note ; Compared with model,##P < 0.01.

2.3 RBPEE X0 ALZHARBE K EREY) mRNA FRiAK
TR0

RBPEE b B 5, .0 JUL4H JLAE K A% 75 4 ANP
BNP #1 g-MHC 1) mRNA Kk /K-8l 4 i, 1E
ISO 4b B i 455 78 20 v, ANP BNP I B-MHC ) 3t A
FEIRIKOFAIEE T P IR & 4 m (P < 0.01),
SRRV AR L, IR P W 2 RBPEE 20 ANP Al
BNP B[R ZRIA K- AR (P < 0.01) 5 ik
J&& RBPEE #f B-MHC J& A R IA A EFREL (P <

g

g8

g 8

SEASR
Total protein content (pg/mL)
— &
g g

T

3 RBPEE &#ExtOAAMEESSEBHRME(n = 6)
Fig. 3 Effect of RBPEE treatment on total protein
content in cardiomyocytes (n = 6)

T SRS AMIEL, " * P < 0.01; SEMAML,"P <
0.01, Note:Compared with negative control, * * P < 0.01;

Compared with model,* P < 0.01.

0.01), i I, RBPEE BEf% i 25 FEAR — .0 AL g
JERAR G ) mRNA F3k K-, %5 1SO oo AL i
NERBA R EH
2.4 RBPEE X H9¢2 @ AILZH R b SOD, GSH #A
MDA B9

RBPEE 4h Hf J5 45 2 411 fifd *b SOD 3% J3 Al GSH |
MDA f& SR S s . AHE T BIPEXT B2 A Al
2l SOD JF J7 M GSH % i #f b Z FE AL (P <
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2.5 . 2.0 2.04 T
— £
201 = 1.54 ” Z 154 O w
2 o S| = &
< 1.54 < #w O L m
E 4 %1.0_ # O 1.04
fiiid o]

Z 1.0 & =
- 0.5 0.5
0.0 . : 0.0 r Y 0.0- : : :

A B C D E F A B F A B C D E F

El 4 RBPEE £33 OAAMAERIREYERRIENIZIE(n = 3)
Fig. 4 Effect of RBPEE treatment on the gene expression of hypertrophy markers in cardiomyocytes (n = 3)
TE: SR BRAIMIEG, ©* P < 0.01; SEEMAMIEL, 7P < 0.01,
model, P < 0.01.

0.01) , MDA FENBEFF(P < 0.01), =Fhk
¥ RBPEE 4b3 5 (1) SOD 5 M il GSH 2 5 #5451 71
B EFE (P < 0.05,P < 0.01); MDA & & 1E
RBPE 4b 3 J5 BB A 4 34 g ZE AR (P < 0.01),

SLER LR EL ], 45T RBPEE UﬂFﬁuﬁkﬁE I1SO %}
H9c2 > ILAN i 3 1 1) S8 AL 5840 , 2 s 4T 1) i 8L AL
Fllﬁ

%5 RBPEE X H9¢2 gl dh SOD,GSH #0 MDA By

Note : Compared with negative control, * * P < 0.01 ; Compared with

2.5 RBPEE s ALZERE R AEFE K 548 mRNA %
EHIR

RBPEE 4B UL A 40 i 2K 2 (TL-2)
HAIMI A2 6 (1L-6) F I IR AL ] - (TNF-e) 9
mRNA LK BN A& S Bros , AT B AEXS
MR, B F iR IR 1 R IR 2 (P <

0.01) ; SEAYLAA L K = B2 RBPEE 4 IL-
ﬂr](x ts,n = 6)

Table 5  Effect of RBPEE on SOD,GSH and MDA in H9¢2 cells (x +s,n = 6)

2051 SOD GSH MDA
Group (U/mL) (pmol/g prot) (nmol/mg prot)
[9944: %} HE 2 Negative control 22.349 7 + 1.838 2" 44.2322 + 3.660 4 0.7031 + 0.097 1**
I Model 15.4798 + 0.728 2 25.2235 + 5.0932 1.5053 + 0.174 2
[HA: %] HE2H Positive control 19.443 9 + 0.751 8* 42.6425 + 4.953 0" 0.864 4 = 0.042 0**
K B2 4] Low concentration 18.4953 = 0.747 1* 38.102 1 = 3.933 5% 0.9289 = 0.077 8*
thyf B2l Middle concentration 19.1759 + 1.912 3% 45.254 0 + 4.314 2% 0.8655 = 0.123 7"
e EE4H High concentration 21.797 7 + 1.759 4% 48.6059 + 2.399 6" 0.854 4 + 0.065 0*
SR, P < 0.05,%P < 0.01,
Note : Compared with model ,*P < 0.05,*P < 0.01.
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Fig. 5 Effect of RBPEE treatment on the gene expression of inflammation-related factors in cardiomyocytes (n = 3)

TE: SEIHERT AL, * P < 0.01; SEIBZAALL, P < 0.05,%P < 0.01,

Note : Compared with negative control, * * P < 0.01 ; Compared

with model,*P < 0.05,%P < 0.01.
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Fig. 6 Effect of RBPEE treatment on the gene expression of apoptosis-related factors in cardiomyocytes (n = 3)
e SR RAIAR G, * P < 0.01; SEBAME, P < 0.05,"P < 0.01, Note:Compared with negative control, * * P < 0.01 ; Compared
with model,*P < 0.05,%P < 0.01.
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