Z: [ gt O3 X R AR A O JULAH B i 05 TR AR P 7 52 g

AR 2 WU EHE HER,E B ARE  IAE' (LTETERAAFE-—WEEROEF,
KW 4500992 M HFEHAEE—EREXR, BN 4500993 A HH ELAZE—MEER P QL L
£, 40 450099)

hE 4 EE R285.5 XERERE A NEHS  1001-0408(2020)02-0149-05
DOI  10.6039/j.issn.1001-0408.2020.02.05

 E R AR AN RS A B RS L 4m B G B R A 69 e AL ST R ALE) . ik IR 1~3 d 89 SD K R R dR
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CD36) it A A4y B4Rk 35 28 433 7% % # (PPARo \PPARPB/S ) 69 A A H oL, 4R . 5 w41 pb 4k B A 40 4m e ATP 42 VA& FAT/
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T $5 B Q,0 28 48 I ' FAT/CD36 . PPARGE & , AW 5.8 5 2377 & 48 48 AL ¥ FAT/CD36 & &) VA R A .8 75 &) & 48 48 2 PPARa,
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Effects of Shenfu Yixin Decoction on the Utilization of Fatty Acid in Primary Hypoxic Cardiomyocytes
QIAO Lijie"*, LI Bin', WANG Xinlu', XIE Shiyang’, GAO Yuan’, ZHU Mingjun', WANG Yongxia' (1. Heart
Center, the First Affiliated Hospital of Henan University of TCM, Zhengzhou 450099, China; 2. First College
of Clinical Medicine, Henan University of TCM, Zhengzhou 450099, China; 3. Central Laboratory, the First
Affiliated Hospital of Henan University of TCM, Zhengzhou 450099, China)

ABSTRACT OBJECTIVE: To investigate the effects of Shenfu yixin decoction on the utilization of fatty acid in primary hypoxic
cardiomyocytes and its potential mechanism. METHODS: The apical tissue of neonatal SD rats with 1-3 days old were collected,
and the primary cardiomyocytes were isolated, cultured and identified. The cardiomyocytes were randomly divided into normal
group, model group, coenzyme Q,, group (positive control, 1x 10" mol/L) , Shenfu yixin decoction low-dose and high-dose
groups (0.25, 0.5 mg/mL). Except for normal group, cells in other groups were cultured under 5% O., 5% CO. and 90% N, for 6
hours to induce hypoxic injury model. After 6 hours of hypoxia, the content of ATP was detected by luciferase luminescence assay.
Western blotting assay was adopted to detect the expression of FAT/CD36, PPARa and PPAR /6. RESULTS: Compared with
normal group, the content of ATP and relative expression of FAT/CD36 protein were decreased significantly in model group (P<<
0.05). Compared with model group, the content of ATP was increased significantly in coenzyme Q) group and Shenfu yixin
decoction high-dose group, while the relative expression of FAT/CD36 and PPARa protein in coenzyme Qi group, the relative
expression of FAT/CD36 protein in Shenfu yixin decoction high-dose group as well as the relative expression of PPARa and PPARf/S
protein in Shenfu yixin decoction groups were decreased significantly (P<<0.05). CONCLUSIONS: Shenfu yixin decoction can
inhibit the utilization of fatty acid of primary hypoxic cardiomyocytes and improve their energy metabolism by inhibiting the
expression of FAT/CD36, PPARa and PPARP/S protein.
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A(ROS) A, I 3 ATP LIRS (CK) 1 &, 32
fe U LA B Na - K- ATP BTG , AT 5 21 2 fiff U FEE
AREG H ™, B H A 521% 07 X5 B 7 R A FH (0 52 0 i
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WSS 750 6 LR R A B s e, IR0 A R8s ]
RERVEFIAILE] , LA Az 16 r e bk R it i)
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BCM-1000A %I A= 8 14 TAE &5 (J5 542 A 550 22
BB THARABRA ) ; RCO-3000TVBB Y CO, 15 F48
(= [E Reveo /A Al ) 5 JA203 o 43 Af KF- (L VTAFRRE L
FAXAF) ) s TDL-50B BUAIGEE {5 =0 K25 & B oML (b st 2
HEOHL)) 5 CK40 B8] B i 33085 ( H A Olympus 2
] ) ; DMI3006 7 %¢ )t {5 B . i 5% (18 & Leica 24 ) ;
MK3 %I i 51 /% ( 3% [E Thermo Fisher Scientific 2> &) ) 3
ChemiDoc XRS + %l fk 2% & S i 4% 40 #r & 48 (52
Bio-Rad /A #]) .

1.2 Z@m5ik#

Z Mt 250 5 R TR (L AR 2 K il 25 B 0y A R
AL LS 131101, J0A% 1 g TR A S FAEZS 5 9.5 )5
WEE Qo R [ EM (hE) A RAA,HS:
H10930021, HLAE - 10 mg]; O ULAH TS AL I8 (55 1 25 11 iy
0.16 g S LN 1.6 g KRR 51 0.070 6 g %5 1% 0.198 2
g AL 0.059 6 g & L HEIRIE £ iR 0.4 g .ddH.O 200
mL,#t5: T1320) . DMEM gl 35 5L (415 . 12100)
MR ER 2% vl (PBS, pH 7.4, L5 : P1020) \RIPA 25 [1 24 f#
W (fit 5 : RO010) | & 1 b FE 22 »p i (#iE-5 : P1015) |
CCK-8 iR (it : CA1210) \BCA F& [ 4 I e 5551
(fit*5 : PC0020) .ECL &G (4it*5 : PE0010) ¥ { 4t
AR E R A R Al 5 R % 4T (Brdu, it
B9285) 4", 6- — pkIE-2- R LMWk (DAPIL, it 5 : D9542)
¥4 H 3£ [ Sigma /A F] ; YOYO-1 4kt (5 : Y3601) |
30 SRR £ (HIE45- 2 11752050) L 3 93K F1 & (HES- .
11744500) 213 [ 3 [# Invitrogen 23 1 ; Opti-MEM 5 37
FE(fit+5-: 31985088) | Jk 2 11 il (k= : 27250018) ¥4 H
ZE[E Gibeco A A} I LINESEH 1 (cTn 1) 2wl
R (5 : BM1765) .SABC-FITC #Ric Ll 4 S 1gG T
(L5 : SA1064) ey [ X U -7 A ) T AR AT BR 2N 5
0.4% G Wi Y I (B =AW TRARA R, S .
C0040) ; ATP #5 I it 71 £ (% 1= Roche 23wl , fit 5 -

- 150 - China Pharmacy 2020 Vol. 31 No. 2

11699695001 ) 5 f ¥t K IS i iR %% 137 i (FAT/CD36) £
TEREPLIAR (L5 1 ab64014) bt K L A AL R A 5E
Vs 52 R a (PPAR @) 22 v EHTIR (HiE5- : ab24509) (i
PL K FELPPARB/SZ e HTAA (Fit5 : ab23673) 30 [ 3L 1H
P (i) 52 543 R Fl 5 S bt K B GAPDH £ v fE LK
(L5 : 10494-1-AP) BRAR 1 S Ak Py b i 1 1L “FT e
IgG —HL (5 : SA00001-2) ¥4Ity [ 57 = 18 A= My R A7
FRZS ] 5 G 28 13 (FBS, LA 4,41 Biological Industries 23
Al 450 04-001-1A) 5 FHL A U5 3 2k 43 #4807k Sl WL
75K

1.3 zh#

SPF 2% SD K R, #i24E 1~3 d, BEFEAS PR , 45 f 24
5~6 g, H R4 sh W) S50 b 3 4IE , s A= = 1F nl Uk
5 : SCXK (#4)2015-0005.
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2.1 ZHRHE

2.1.1 B O AR SHEARREHC KRR,
PRI M 25 0 77 158 T8 0.25 g, I DMEM i 55 it
10 mL i FE, 28 0.2 um JEEUE 2L J5 |, i 75 5 B vk i o 25
mg/mL(LURE TRy B B 259 . T BB

2.1.2 WM QoW PRI Qi i 50 mg, Fl DMEM
P JR AL 5.8 mL AR, 28 0.2 nm IR IEL )R L A
JEE A 1x 10~ mol/L U253, 45

22 BEROIMABSE EHR5LE

F I EF T BOH ZLROARER, L4 “CHY PBS i
VE SR, MG K BT 2 1 mm® R /NBYZH S, 4 5
0.08 % [ HE 11 i 0O LA B T AL A TR 21 5 e 2
BRI, F 37 CABHIEE 6 min, HARVINE, 772
T R R AR T~8 Yk, BB L0 A B 1 £,
BRI IR A SRUTTE R B9 _EIE T S S5 AR F S 20%
FBS () DMEM = b5 35 72 1R 47, LA 1 000 t/min 2500 5
min, 3% FIHR, UUIE 57 109% FBS ) DMEM 7= i 5
FRI(LU TR 2 2R 7737 ) 1 mLIRA, I 200 H i /)
Ui, ERRASE ML H S SN B . BB
M EWGE 5, T 37 °C 5% CO. 555548 (R Ia] ) v 22 3
BERE 7 90 min f5 , W B AR, LA 1 000 t/min 5.0 5
min, 3525 FIEW, DIE S 8 &R R TR A, A
B . B R AR, FH 0.4% 65 W ik Y (i s
o, 7E(R) B B RS A0 F R (e o )5, A8
S S ) < 3 A 2% = 35 A RS (3% At P 5+ FE 4
JIEL) < 100% o 58 4= 1 55 BN 20 B v B IR 4 oy 4% 10°
AN /mL, A M BE 24 0.1 mmol/L 4 Brdu 176 77 LA B
LR AN MG S , 5537 48 hm , 7 BT, A0 R &5 1
11 1 DMEM =y 5 57 i A 20 55 597 24 hy 78 26 B0,
PBSIEUE 3 , B T 4% 2 R F R [ 2 10 min, A
cTn | ZrpEPUARHRE N 1:50),4 CWFE LR IMA
SABC-FITCAric I E-Hi % IgG —Ht (R B2y 1:100) ,
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WEEHFE 2 hs A DAPLEE Y4 5 min, FHAEVESE A
FIEHL, Tt B E B © g Fard. FELER 6 1
PREF 0 SEEALET P9 40 A H (VD L0 LA ER (n,, B
DG PHMEANME) , THAA0C WILZEL EL 3] < o LN i B f31) =
n/Nix100% . 5iZ He it 85% , B JFAC.O L4024l
FEIRFRIGZR, o] L TR 2o

2.3 HH EES%YH

Be2.27 50 JEAR O LA A 3 B 320 96 FLAR H
B BN I B 4 AR ZH A Quo 2H (PH X BE, 1%
107" mol/L, 5l it Z % AR T8I 41 i W) CCK-8 i B 45 S %
BB 50 SR 41(0.25.,0.5 mg/mL, DLRE
Ty, S AL FT Y CCK-8 i 3 25 SR 15
B3N E AL, IEE MBI A SE A R TR
2 mL, & 4 24U AL 25 1 78 2 R 37 0k 2 mL
BRIEH 450, A4 444 F 5% 0..5% CO.,90% N,
ZAE T 55 SR 6 h (R SR ) AR s A B A8 |1 1 YO Y O-1
Pt 0 45 5 2 ), B2 SR A TR 5 L 2 A4 i D)
F37 C.5%CO M FHiF6 he
2.4 SREFEROHERS ATP &2/

Fie 2. 27U oy KR A AR O AR
FRHE 23" ik oyl A 2] A, B 6 h ) RS
AL VW, R IR PBS YR 2~3 IR, AFIK 1 min, 2R
K FH 2 ZE g A 1k DA BERR AR 240 i ATP 9% 4t
F 2 BERR I X0 S 1 45 B A R 3 UK
2.5 EREER O FAT/CD36 . PPARe . PPARB/S
EHRIEKEEN

Fie 2. 27U oy e KR A EAC O AR
PR 2.3" WU N il 2525 T, A6 hE R
Western blotting 146l . JJL4H it H FAT/CD36 . PPAR .,
PPARPB/SEE [T/ AL . RIPA 2 124 300 uL
F A WRATRE R, T4 °C .12 000 r/min Z.0> 10 min 7,
BB . SR BCA RN E £ A1 4N iE 2 L )
A A& LS sl is &, T 100 C & Wk AR M 5
min, BV JE 9 & FH 1T SDS-PAGE HL ik (& F 80 V
R HLYK 20 min, FEF 120 V R ELIK 1 h) , J 2 R ClE i -
250 mA, BHa]:2 h), DL 5% AR Wk = i F &1 2 hJim
JInAAH R, —4$T (FAT/CD36 . PPAR ., PPAR/5 . GAPDH,,
TR EE /35 1:1 000,1:1 000,1:1000.,1:4 000),4 °C
BFE I 5 SR AR, — 3T (Rl 1:5 000) , =5 3
WE 2 h )5, 4 BECL OGN E 5 T LR 250
BRI . K Image Pro Plus 6.0 #1450 #7145 25
257t W BEAE, DL H R 1 5 N 2 GAPDH 254 1 K
FEAE FU ARk BRI AT Rk . Bl R
3o
2.6 FiItFEFHIE

K HI SPSS 19.0 S X Bln A T 5e it 43 #r o %
BT + s F%om , A1) F 3R FH LR 207 28 40 B ek ¢ K
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K. P<0.05hZERALGIFEL.
3 HR
3.1 EROCAAMmEEE
U R RO, A LA L 5 R R B R IE AR
KM E A A SO, B2 IR 8l s Ty
IR EERRE MR T0~130 YU/min, JEAO LA E 4
RIATREI C K RS0
3.2 Sz A MRERE O ATP & 2100
IR AL SR AN ATP 5 5 B2 IR (P<
0.05) ; SRR LH HAS, Sl Quo ZH RIS A 2500 Jy e 7R k2
A ATP 53 5 TR (P<0.05) , FEILE 1.
®1 SWEOFIRERER UM ATP S 207
(xts,n=3)
Tab 1 Effects of Shenfu yixin decoction on ATP con-

tent in primary hypoxic cardiomyocytes (x + s,

n=3)
45 ATP, ug/mL ik AT, pg/mL
E#4 1.59£0.05 BlEL AR 1.05£0.10
i 0.8940.02° S0 R 1341001
i Quil 1324008

T HIERH YR, *P<0.05; SHEIZH 1LHE,"P<<0.05

Note: vs. normal group, *P<<0.05; vs. model group, "P<<0.05
3.3 S M0 xR | R 40 A4 B R FAT/CD36.,
PPARa .PPARP/SZE B RiZHIRIN

55 IE R A A, 1R 20 4 il FAT/CD36 & 11 AH

Xof 22 ik ik 2 K (P<<0.05) 5 1] PPAR oL, PPAR B/8 45 1]
AR e 35 B 5 1E W 2H U 22 S I e e 2 s L (P>
0.05) . HHIAYAH LA, B Qi 2 41 L H FAT/CD36
PPAR R [, 2 [ £ /0> 7 51 711 2 4 41 i 1 FAT/CD36 25
2L S 0 50 7 45 7R 41 408 Hh PPAR o PPARB/SEE
ARG ek B 48 BRI (P<<0.05) , TR ILIET 1 3R 2,

il Qual BT B
TR

QWL ML BRI
MR i
B. PPARa

C. PPARB/S
B1 &HGRSEKOH LS FAT/CD36 . PPARG |
PPARB/OE HRIZRIEBIKE
Fig 1 Electropherograms of the expression of FAT/
CD36, PPARa and PPARP/S protein in prima-
ry hypoxic cardiomyocytes of each group
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*x2 SHmOAXBREENR SRS FAT/CD36 &
PPARa .PPARB/SE B FRIZMFM (X +5,n=3)
Tab 2 Effects of Shenfu yixin decoction on the expres-
sion of FAT/CD36, PPARa and PPAR/d pro-
tein in primary hypoxic cardiomyocytes (x t s,
n=3)
A5 FAT/CD36 PPAR &
el 0.98+0.06 1.04£0.10
g 0.71£0.03" 0.95£0.04
QA 0.53+0.02° 0.69+0.02°
St I R4 0.61£0.00 0.60+0.02°
St R 037£0.02° 040+0.04

T SIER A R, " P<0.05; SR s, "P<<0.05
Note: vs. normal group, “P<<0.05; vs. model group, "P<<0.05

4 itig

IEF BRSO 3 T 1 ATP 2945 60 % ~
80% 3k F THEWBR LS, 20% ~40% K F T-wKAL&H)
(R W LR IR A AR PRI AR S e A B L T
RE TR A A% Fe ok Ak & 9 G 26 B ) AR s A2 77 2k
[ ATP /D0 AT U FE U5 A& AR B O JULZ e dike i ik 4
AR RS A T R A 3 A A Lk B
A BT ONER S

ATP 20 ] B A A RE B 20, X ZE45.0 L4
i 1E AR N T A B S A ATP AR AN 2
FECO AU FET TR DI BRI S, Bl Qo R BRI
AR AL A AT 2 — , X 2RI S AL IR fb At L ATP
AT BE A T VR [l ), L m] B4 o o o, BRAIRA T
JABR T IR F ORI 25T BRI, AT e R
il Qo A PR X B

FAT/CD36 1 47 i 105 B2 % {50 Tl , A6 T 40 B P A 4
MRS |, 2 5 RR iR i 5 B3 | I 52 ma ATLAA XS Big 77 1R
B A, A BFSEIESE , FAT/CD36 4 fith 5 R ik 25 K B
1) A U e IR 2% B S R AT, T 2 ) P 8 B S v
FH M AT L, AT 3 A A1 O 3 AR B K B FAT/CD 36 4 11 1
FEIRRAM LWL BT R T BR A ] . PPAR ZEJ% A 1ok
FAL AR A Y BN SR LA BRI RE 2 KR iR
AR G 20 i 5E 5 oAb S50, o PPARaCH L
PRI B 7 R A () 2 R, AT 2 5 R D R pAAL Ak 1t
1516 PPARoR] 2 (5 PR BB 54 2 1 1 (CPT-1)
St S IR A 238, I 8 T (e A I 7 TR ok 4 A Ay e
BB RARIE TN, K5 DAL ACH ™. Morgan EE
FUBFR B, O B OISR TR A LR T IH S
PPARoZE #5805, PPARP/SAT 1 4% CPT-1 .
b A8 AL W i A 38 BE P BT 2 ARy BB S AL T La
(PGC-la) - gmfh BE R () 33K , i — 2587 g i IR B4 Ak
TR, LR N R S AL g 7 1 R S 0 T A RS
WESE, O R O UL PPARB/SHE [ 263k R R, IR R A AL
A5 32 BB i A 2 A AR S B e, iy ok T
UL, 41| PPARo. . PPARP/SZE FH S H: i ith 3 [R] fr & 15 X6} 4iE

PPAR B/
0.64+0.03
0614000
0.54+0.03
045+0.03°
03240.04°
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SR RE BRI R B OCE
B, O3 Z RANEIE IR E R
g JRPERE H A REURMNS B GO IKR IR SR, L
TEC, V5 Sl B ML AR A S | i S e
7% A AR R AR SRR AR IR KSR IR
i SO BE T LA K T R R 2 R A N 2 Az DA
WL 7 S 40 . T AS KA TN E
fAHEIMAT , KRB TC LS5 S B R O B S
BH GO K, (TP SRR E SR s P12 AT 4 BB
MACFRFK B2 PR R RIK BN, 78 2 e R
AL IKAT 5 2 5 T V5 il -y R K i, B0 R b
R ORI E R I 2. 2T NG S, brAs
16 R IEAHAR , FIAA LR,
AT 5 F i A A A TR | AE4EL 0 S s JULAH A P
aRECIRAS , N ATP & 1 B TR A FHAH G K -7 FAT/CD36
)}z PPARa . PPARB/SEE [ 32 1A 55 7 THI R AR 1T 2 [ 23 0>
Ty %o ik A S A0 UL A 6L B oy 12 ) FH 1 55 il B W
il o A5 R, BIRYZH A i ATP % i )2 FAT/CD36 &5
A FRIB S4B E 5 21 0 3 P I ; PPAR o PPARP/S R [ 1)
FRBA K, BER LG FE L XRODELELE
BF o LA L ) i A RIS e A 1 284k, B A 56
i 105 P e 2 SR A S R FH A W5, i 107 PR SR AL R A, 7™
RE AR/ . BRI A, A QAL NS [t 2500
e ) T A A0 L ATP 3 1 35\ 35 i, B I Qo A 4
H1 FAT/CD36 \PPAR o [T, Z: [ £ 0 7 51 77 e AL 4l i vp
FAT/CD36 & [1 VA & Z: [t £ /0 5 4% 59 1 41 40 Jif f PPAR
o .PPARP/SH [T AHXT ik 3 RN, X RS
gt 0o 5 AT E— 25 P ] ik AR A 1 A LA ) g A
B A, west HeRB Rk
25 LTIk, Z M #5 0 J AT 30 FAT/CD36 J
PPARa . PPARB/SEE 1 % Z 1K R4 il e 40 S A G UL 41 A
IR AL, et Hopg fe AU, 22 il # . T
AHIFFT ) B AR IR] 35 G N 6 h, Ab T B TS 25
JC g el ke A g EA D Ao JUL 200 6 i 7 7 ) P % 90 S 4
FH T A AT R, SACAS TR 2 i 0 e A2 K Bl 4 A ] e A
FAT/CD36 #5 I'1 .PPARa. . PPARB/575 1 S HE mRNA A%
5 FIRZEEHETTIRAE s eA , S B 250 O X 7 R )
FHIL A AR 5 PR B R/ B AT, LA R X} 46 26 4 1)
AV F G AR 8, 15 R it — B TR AR
S &3k
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