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1 (HSF1), in order to investigate the effect of Shenxiong glucose injection ( SGI) in protecting H,0,-induced
H9c¢2 cellular oxidation injury with a high expression of HSF1. Method: The recombinant plasmid of GV142-HSF1
was constructed and transfected into H9¢2 cells with FuGENE 6 transfection reagent, and G418 was used to obtain
stably transfected cell line. The expressions of HSF1 and heat shock protein 70 (HSP70) were detected with Real-
time RT-PCR and Western blot to confirm the establishment of H9¢2 cell line with high expression of HSF1 ( H9¢2-
HSF1). The H9c2-HSF cells were pretreated with SGI for 24 h, and then treated with H,0, (300 pmol - L")
for 0. 5 h. After that, cell viability, contents of malondialdehyde ( MDA ) and reactive oxygen species ( ROS),
releases of lactate dehydrogenase (LDH) and creatine kinase (CK), activities of superoxide dismutase (SOD)
and Glutathione peroxidase ( GSH-Px), and expressions of HSF1 and HSP70 were examined. Result; The results
of Real-time PCR and Western blot assays showed that the mRNA and protein expressions of HSF1 and HSP70 were
significantly up-regulated (P <0.01) compared with the untransfected cells, which verified the establishment of
H9c2-HSF1 cell line. Compared with H9¢2 cells + H,0, and H9c2-HSF1 cells + H,0,, corresponding
administration unit showed an up-regulated expressions of HSF1 and HSP70 (P <0.01), an increased cell survival
rate (P <0.01), and decreased releases of LDH and CK and MDA generation (P <0.01) after 6 h pretreatment
with SGI and 0. 5 h treatment with H,0,, dereased content of ROS and increased the activities of SOD and GSH-
Px. Conclusion: H9¢2 cell line with high expression of HSF1 was constructed successfully. It is found that high
expression of HSF1 can significantly enhance the anti-oxidative damage effect of SGI; the mechanism may not be
associated with the enhancement of the cell’s capability of clearing ROS, but may be correlated with the up-

regulation of HSP70 expression, which needs further study.
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a, #5553 5 Ry 43568,4872 ) ; ECL i3] ( 36 & Bio-
Rad 22, #it5 170-5060 ) ; 5 i 5% 't & &t 3R & B 5
I (Real-time PCR) 5|9 1 A4 T8 5] & 6L ;
HSF1 5 [ g b 50 i 180 5] 4 o

1.3 {U#F  TS100 %Y E E B e ( H A e A
F]); Forma 370 %! CO, 4 M &% 3% 4§, Heraeus
Frescol7 B ¥V 15 i B .0> M1, Biomate3S % & [ #% g
S 4% ( 35 E Thermo Scientific /A ] ) ; Model 680 %I
fifi 1 1% , PowerPac Basic U Hg 3k /%, CFX96 #I Real-
time PCR 1Y, Mini-PROTEAN Tetra %I 3 B Hi, yk &
(2 H Bio-Rad /A ]) ;G :BOXChemiXL1. 4 %% i i
BAL(F2[H Sysgene A H) o

2 FHiE

2.1 HY9c2 MMy I 37 & 10% Jif 4 1l 75 1Y
DMEM &5 88 3% 32 22 7E 37 C 5% CO, v # 8 1 5%
H9c2, 41 b BE A K, A4 K & 80% ~90% I & &
B P B2 R A A A

2.2 HSF1 a4 & %35 i H9c2-HSF1 41 g &
g

2.2.1 GV142-HSF1 FRifot s % HSF1 3£ H B
Br Y GV142 R4k 4 B Hind M5 Xho 1 W EFYI 5
B, BB Y L R TOP10 2 B KR %
WL E0. 1% RAREE Y LB HEFH b 37 C it
WHEFR PRI E R 0. 1% RAFE R LB 3%
FH1 180 remin ', 37 CE A5 FR . ARG FH R 4R
B ) 6 48 BUTORL #E 47 SUEE 1) 30 UE , I Pk BCRH 1 7
R R AT I 2 5 o

2.2.2 fiEEAERYSM BN K HIc2
YN, EEG S LS, FE 6 FLAR TP LN A% R
12.0 x 10" 4~/mL B4 f B 17K 2 mL, 40 V4 B
1 60% B $iAT % 4 . % FuGENEG6 %% L 51 Ui B 43
Tic il %4 e T/E W, fff FuGENEG6 5 GV142-HSF1 J&ki
B H 4 B iA 3 4:1,3:1,2:1,1.5: 1,78 H9¢2 4 jilg
HOI A [R) BB ) %% Yo, % 7 30 h 5 31 B 98Ok B
Tl WL 2 40 R, R 5 O B E O S M O R A e
Ak

2.2.3 BhkAEEFL Y HOC2 4B TSI RERE 5 1k
B FuGENE6 5 GV142-HSF1 ki B il h 3: 1 (1
FAFHEAT R Y o HSCHR TR Bk v B e ak R Ry
90% F 20 B , I Ji 5 3% W BE 4 S % G418 (JoT it vk
J 800 mg- L") M 3E PR MERT JR 0, 45 2 d TE I 1 Kk
PR R, BE 14 d )5, TEB & G418 Hi ik
HOc2 20 Jifd i 5 & , Pk 16 531> 40 0 5 B 9 K% 3%, OF
FH800 mg-L ™" G418 1% 37 W 4 +5 7 1k o

2.2.4 Real-time PCR jlll & H9c2-HSF1 #fi iy &
HSF1 #1 HSP70 f#§ mRNA 7k T HSF1 4 #
HSPs ) 3% ik, A A SCHE A Il HSF1 3R 35 & 1 7]
BF, W4T 5 P08 T AH ) HSP70 R ik &, LU
B E R FRIA R HSF1 A EH AR HEfE. KE
H9c2 21 ( F %% Y20 ) , H9c2-HSF1 4, # Ud B 45 #
YE i F§ TRIzol 5 Eastep™ i RNA $2 Bzt 7 & 42 Bt
M RNA, HUE RNA 2 pg, H] TransScript™ One-Step
RT-PCR SuperMix & i ¢DNA, LI ¢cDNA H #5547, F
SYBR™ Premix Ex Tag™ II # 4T Real-time PCR #
W, PCR 514Nk 1, W& R FIREGW 10.0 pL,
FTF#SI % (10 pmol - L") % 0.8 pL, cDNA £ #x
2.0 uL,ddH,0 6.4 pL, N2 F R 94 C FiAs 4
3 min, 2R J5 4T 40 MEIF R B (94 C 30 5,56 C
30 5,72 °C 35 s, 54 ) , SN 45 3 R 47 il it £k 4
Bro LA GAPDH fER NS, FH 2 i M it

®1 3MF5
Table 1 Primer sequences
EIE7E2 FIWFEEI(5'-3") J B /bp
HSF1 ATGGATCTGCCCGTGGGCCC 127
CTAGGAGACAGTGGGGTCC
HSP70 CATCGCCTATGGGCTGGAC 94
GGAGAGAACCGACACATCGAA
GAPDH ACAGCAACAGGGTGGTGGAC 143

TTTGAGGGTGCAGCGAACTT

2.2.5 HEHBREFEIH (Western blot) il 5 HSF1 H1
HSP70 {25 H #£ik  WHE H9e2 A (REEY4),
H9c2-HSF1 21 , 2 i 4% 20 40 i J5 F BCA 357 & I
HHE R, BWAEA 30 wg #1417 SDS-PAGE #E i Hy
WKCBRIKGHRE W B E AT EM &R YT 8
BB IS B B 5% BSA YW P E B 2 h,
A—#¢ HSF1 1 HSP70 #7144 (1:1 000) , GAPDH #i
A (1:5000) ZRBEF 2 h, EEMAZHERT
JEE2 h, IS A ECL B0, BE AR R A,
2.3 ZEWAHEENRBALIE K H,0, BEH B
H9c2 40 fifs Fl H9c2-HSF1 40 fitg, LA 8 x 10° 448 fid /L
PR T 96 LB IR MR P B LA 24 x 10° 4> 40 i/ FL 4% Fh
T 6 fLIG MR, H55% 24 h )5 K 4 ffl 53 H9C2 4
MiZH ,H9c2 4y H,0, Hi £ 4, H9c2 41 ffd SGI Fi b
o+ H,0, #4541, H9c2-HSF1 4i jifs 41, H9¢2-HSF1
4 ffd H,0, #1452, HOc2-HSF1 4 ffl SGI i kb ¥ +
H,0, TG4 . 2% 4 % Wl VE 9 MR Ak B 0, B 444
. 87 -
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IR 6% , WAL #L B [H] 2 6 h, il 4b B 58 &2
DMEM W% 4 Ml , #5417 H,0, i, 1Bk i 2 i
PR T T AR W 2 300 pmol - L™, R A Hi
84 0.5 h,
2.4 HSF1 53R 3K X 225 4 2 WE T S0 b S Ak 3 0
TERIBRE R S50 7 vk 2 MR R A AL AT TR
YERISE eI, A4l B WA 45 , B MITS 6 0 40 Jfd A7 3% 2
A MIAFIE 2R = Ay /Ay X 100% , H9c2 4 Jfd 25 Fi
H9c2-HSF1 ZHMI1E R 2 HA, i hlit AR & A
() A BTG 2 . WA A A B U, %R & U
R L& W R LDH A CK () B i i 5 W46 40 g, 4%
R & 0B 5 A6 I L Y ROS, MDA & & Fil SOD,
GSH-Px 3% 11,
2.5 £4140h HSF1 5 HSP70 % [ 2% 3k 1% O
Fie 2.3 WAy AL PRANMG VR 58 5E J5 | M0 4% 4L 2
L3 A BCA 250 & 0 e 35 1 & it 4% 2.2.5 Wy
2:1#47 SDS-PAGE B Ji HL K , 7% B, HU R & #l ECL
WA, fs HEER AR R G,
2.6 ittt BdE SR SPSS 18.0 Geit Ak fF
EHRE, DL x £ FRon, Z A AR B R I 2 08 1
B WA AR AT ¢ K 3 i AT e AL, DL P <0.05 Sy 22 5%
BA G E L.
3 £R
3.1 GVI42-HSF1 ki % & Mk Hemy 5o B rp
$EH GV142-HSF1 Jivki, I #47 Hind M5 Xho 1 XL
U1, 7= AF G BRIE K/ N o BE BH PR B B 2 I e, 4
H5 HSF1 J¥ %) NM _024393. 1 1 4%, 56 B & ki
GV142-HSF1 &R .
3.2 GVI142-HSF1 3 2 % Y 4 i 455 A iy 1 7 55 48
S GVI142-HSF1 [ ki iF FuGENE 6 % e it 5
FER Y 2 HO2 20 Ml )5 , 40 M 7E 28 0% B R T B 4%
5, 3 U0 B i Y B Ty L 280 G 5 1) % £ 5 O R
F ARG S BRIk, RIS G0R BE 58 3 0 1k
1 FuGENE6 Y5 GV142-HSF1 5k i) f £ L 4 o
3:1L,EEZ B FROCERN RS Rm, W 1,

*2 TSk HSF1 0 HSP70 f935% (x +s5,n=3)

F 5% G 500, ¥ BURLIE 3 FuGENE 6 %% 4t 42 51
WY 2 H9C2 ANM IS , A Bk e B Ok 800 mg- L™Ky
G418 i e M I e G O A0 I , 55 5 R 4 T & K i 3E
T2, 80 14 K KA 7y 4 Ml st T, 45 3] G418 Ttk
HOC2 4 il 5 B o A Fb Pk 08 B o B 40k 2 3 47 0 i
Pl B APk ) — PR AGE s HSFL B 40 g bk , B
4 H9c2-HSF1,

A B
C D

A.4:1;B.3:1;C.2:1;D.1.5:1

E1 #itki P GVI2-HSFI AU EREBRAZARIERBR
(P WAEE, x100)

Fig.1 Expression of green fluorescein protein in cells transfected with

GV142-HSF1 (fluorescence microscope, x 100)

3.3 H9c2-HSF1 #iffi sf HSF1 &% HSP70 mRNA K
BEMERIE W T A SO Y R 8 e B % 20 M bk
St LA LR A Y A T AR e U 2 ML AE H AR
EHERERE L 2ZSFRIA, HIc2-HSF1 24 41 1 5
HOc2 20 2 fifg b 48, HSF1 mRNA fy 3& 35 =F B2 01 & 7t
ELRIERAMN 79 5% (P <0.01), H9c2-HSF1 4
A b HSP70 mRNA 3% 3kt A AH B 3G 5, iR Ry 4
5% (P <0.01), 5IF% H9c2 40 %, H9c2-
HSF1 40 fflfY HSF1 2 (1 KA B4 & (P <0.01),
HSP70 iAWt AH W B & (P <0.01), 5 Real-time
PCR SEH 25 RAHAT . WK 2, K 2, DL ES5 RV
# ik HSF1 ) H9c2-HSF1 4if g 52 #4 2 i 2 .

Table 2 Expressions of HSF1 and HSP70 in stably transfected cell line(x +s,n=3)

4151 mRNA AR 5 i
HSF1/GAPDH HSP70/GAPDH HSF1/GAPDH HSP70 /GAPDH
H9c2 1.00 0. 15 1.00 £0. 10 0.18 £0.05 0.21 £0.08
H9c2-HSF1 79.50 £8.01" 4.13 +0.82" 1.34 +0. 15" 0.53 +0.05"

VE: 5 H9e2 41k #E" P <0.01,
3.4 HSFI /& &Ik XS 5 ) % 0 v Sl p Ak 45
ER B H,0, 4 ¥ 5, H9c2 40 ffl 1 H9c2-
. 88 -
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HSF1 . 82kDa

35 kDa

GAPDH

H9¢2-HSF1

E2 FEFELHEM% T HSF1 71 HSP70 & 8§ RiE
Fig.2 Protein expressions of HSF1 and HSP70 in stably transfected

H9¢2

cell line

wLEHXERAENHAR T RAREER. 25
0B TR W BAR BR R 2 BB S BT H,0, S/

H9c2 41 its A1 H9c2-HSF1 40 L it 5. M 40} 77 7%
% MDA ,LDH F1 CK %4545 b WAL, 275 i 4 b5 1
SRR T 4R AR 45 45/ I ZE H9c2-HSF1 4 g rh 5558
B (P <0.05,P <0.01), Ii,3 3, {HE7E ROS,
SOD #1 GSH-Px “548 45 |-, W4 Fft 48 it ] JC B g 22 5=,
WL 4, BB HSF1 & 3R 3k R A2 #F 2 &5 4 49 Wl 0k
W B AR PR A, B A FH T AS 38 1 1 5% 20 A
15 Ex ROS REJI RS,

3.5 K440 HSF1 #1 HSP70 ik 15  H9c2
Y i #E H,0, A3 HTJ5 , HSF1 Fl HSP70 3R ik it #R AL
K, BER&ANARZER, MELT ST HH B
B AL B S, HO c2 41 i i HSF1 26 34 i A5 B B

®3 HSF1 5RIZENMAMFEE, MDA &8 ,LDH #1 CK B BHKM(x£s5,n=5)
Table 3 Effect of high HSF1-expression on survival rate, MDA content, LDH and CK levels(x +s,n =5)

a5 % MDA LDH CK

/% /pmol-g ! /U-L"! /U-L7!
H9c2 41 i 100. 00 +3. 36 1.84 +0. 13 122.76 + 4.38 312.24 £12.04
H9c2 4l + H,0, 4b 3 54.30 £4.12 5.64 £0.51 228.21 + 5.55 538.86 +27. 41
H9c2 4iifitd + H, 0, AbF + 225 7 % Wik v 5 VL 1 A 3 74.68 +4.10" 3.86 +0.32" 178.70 = 7.48"  405.13 £19.04"
H9c2-HSF1 41 ff 100. 00 +4. 03 1.80 £0. 11 123.79 + 3.81 317.74 £25. 31
H9c2-HSF1 41l + H,0, 43 55.77 £3.46 5.55 +0.36 223.18 +12.28 526.16 +39. 58
H9c2-HSF1 4ifif + H, 0, AbE + 25 2 2 b 14 56 W 191 A 3 88.10 +2.78%% 2.54 £0.28%% 142.63 + 9.33%2%  361.79 =36. 88>

TE: 5 H9c2 4 + H,0, AbBRL 4" P <0.01;5 H9c2-HSF1 4l + H,0, AbBE4] Hh4k? P <0.01;5 H9c2 411 + H,0, AL + 55 4%

W 5 AL B 4> P <0. 05,9 P <0. 01,

#& 4 HSF1 §FRKix3 ROS £8,S0OD #1 GSH-Px iF MM (x +5,n=5)
Table 4 Effect of high HSF1-expression on ROS content, SOD and GSH-Px levels(x +s,n=5)

45 ROS (%G58 ) SOD/U-mg ™" GSH-Px/U-mg "
H9c2 41 i 1179.83 +£236.00 33.06 +3.32 58.23 £4.22
H9e2 4l iy + H,0, 4b 3 25 887.67 +3 856.90 15.60 £2.38 24.35 £3.06
HOc2 4 + H, 0, AbBH + 55 7 %) M 1 55 VR T 4cb 2 14 833.33 3 060. 50% 20.40 +2.90" 37.50 £3.27%
H9c2-HSF1 41 fii 1 081.50 +148.50 32.39 £2.50 57.50 £5.89
H9c2-HSF1 41 i + H,0, b3 23 554.33 £2 655.66 16.77 +2.54 23.83 +2.64
H9c2-HSF1 4ifif + H, 0, AL + 255 2 2 Wi 13 55 W& 15 b 2 12 833.33 +2 401.39% 21.44 +2.52% 39.67 £3.14Y

T 45 H9C2 4 + H,0, 434 LAY P <0.05,” P <0.01;5 H9c2-HSF1 4 ffi + H,0, &b FE4 4> P <0.05,% P <0.01,

FHE (P <0.05) , HSP70 A fir F+ = (H G B B 2% 7.
S AR S TR WAL B, H,0, B4 5, HO9c2-
HSF1 4 g o (%) HSF1 1 HSP70 £k &40 B &5 F
H9¢2 4ifE (P <0.01) , LI 3,% 5,
4 itig

FuGENE 6 %% 4% 3 57 J& — Fh 3E g J5T 44 % 24 il
F 5 H A 0] B R B B R R R
G, RIS K % H FuGENE 6 fE b &% Ju ik 7],
IR T B e Yo S5 ——FuGENE 6 #% Y4 ik 5
GV142-HSF1 kv B Lu i 3: 1, SCERM 7%
MR ORI 90% . KB LR B

A 28 T 1) R A R IR 3 R R Rk R IR
SMERHETBLAYIRE, ACHWET M EEE R
HSF1 2 [ H9c2 41 5 , o0 T B0 UE 2 40 i 2 75 44
BRI, A SO 9k B 4 BE WE 2%, Real-time PCR
Ml Western blot % J7 ¥k R HEAT 455 . LU0 2R, 40
RIE 9 BB F B & 4 9% % Real-time PCR,
Western blot & W] HSF1 25 [ 76 7% YL 40 fg vh 4531 T 15
Fik It HHE M T8 B HSP70 (%At B 3
B, DA ESCEG U6 H9c2-HSF1 41 il 2 #4 £ i Ty,
H 350 HSF1 fB K48 1E % 3N e

HSPs [ T RB 18 &2 2 #1405 0 B F1 B R AS B 15

- 89 .
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HSF1 82 kDa

s R
cveon, R A 5.

A B C D E F
A. H9c2-HSF1 41 fifg ; B. H9¢2-HSF1 40 Jf§ + H,0,; C. H9¢2-HSF1 41
M+ H,0, + 253 & 03 59 % D. H9¢2 4l ; E. H9¢2 4 il + H, 0, ;
F. H92 4/l + H, 0, + 25 A A0 1 51
B3 &AM HSF1 71 HSP70 E QK RE
Fig. 3 Protein expressions of HSF1 and HSP70 of cells of
different group

W 72kDa

R5 KEAMAH HSF1 70 HSP70 EEHMRIE(x £s5,n=3)
Table 5 Protein expressions of HSF1 and HSP70 of cells of different

group(x £s,n=3)

. HSF1 HSP70
/GAPDH /GAPDH

H9c2 41 il 0.76 +0. 08 0.14 +0.04

H9c2 40l + H,0, kb3§ 0.80 0. 09 0.16 £0.03
H9c2 4ifid + H,0, b3 + 2574 1.89 £0.65"  0.27 +0.09

75 Y S VL T A 3

H9c2-HSF1 41 it 5.22 £0.737  0.76 +0. 14%

H9c2-HSF1 4 + H,0, 4b3 5.67 £0.56%  0.78 +0.13%

H9c2-HSF1 41 il + H,0, &3 + 7.37 £1.09*% 0.89 £0.11>%
B 2 W T A B

5 H9e2 44 H#k" P <0.05,2 P <0.01;5 H9c2 41 i +
H, 0, AbBH + 22 440 Wl U 59 W BiAL BL2H He B> P <0. 01,

SR YRR T AR B R IE B AT &4 A T
T2 W A0 LA 2 D RE 0 R R A0 R IR R R R
20 .53 Ak L 4 40 M R T A D TR AE T . AR
HSPs 4% [H ¥ 9 HSF1 & K 5 W A 7] fg i i b
HSPs {3 35 5 412 T+ 40 BT T 68 1, I Ak 21 BT 4
B BIFE o RS T & B, 2 R
WAL H S, H% H,0, #8451 HOc2 40 i b HSF1 A
VRS, ST 4 HSFL i LA 5 25 4 4 e E
SHRpTEABOIE R Z BB R, AR E T —
/> HSF1 3K 1) H9c2 4/l & , 5k % £ HSF1 /£
IR 2 R T SR T S A R PR R . AR
ERTIIRT ISR R, 2B 3 P T 2 % A 4 0 T 5 WA
B HBOA 6% K IT J& S U, 12 vk JiE 1) 2 5 A 4 B
SR 2% HOC2 4 M s B 7= R i L LI 4
RFEY] HSF1 mR K BERGET|E HIc2 Jfg 4 HSP70
f KGN, (B A AL 3 JE HOc2 40 i A A3 R
MDA & #t ,LDH #l CK B &AW R Em, £Z
S SR AL BB S OL T HSF R aA A AR
22 4R AL IR 7 )5 AR B B A I R B 3 R (R MDA
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i, LDH il CK BEHUR , 75 2 %5 ) %0 0 0 W K 4
YA 0 D RE Tk 2 B R AE o {HR HSF1 Rk
IR IR R W 25 A %0 0 TE 58 W BR L A ROS Y fiE
N——Z R E W WA B BT, SRl i
1559 H9c2-HSF1 #11 H9c2 4f i ROS & & ,SOD Al
GSH-Px i MEIF LW 255 o SCHR 45 R 427 , HSF1 1Y
Fik LA, GEAES 5 M AR ST O R R AL B
AEFP R B BRI A A, B 004 5 2 5 0 2 W 1 S TP 4R
s 5 D e, (ELZ I [R) 4 FH oK 1k B7E 4 75 48 i ROS
TR AE S b R R E R — P T
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