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it I L7 N AR 5 X6 e O U 7 30 SRR I TE
SR O TIRE B 2K miRNA 25 55 36308 1) 52 1

L', FMC, BB, EHES, RIS, ERRT, EAES, RAE™, RER

LA PR 2R, TR KM T G K AR 156 5, 4500465 2. Tl BE 25 K48 — i BE e s 3. R B2 K558 — s

(FE] HH HKRAALERTG ETAECHS N B A ARG JT BT RAERAIF . Fixk ¥ 16042
SRS A BB A R SR B ALY R A E R i, B, WM, HE404], ZAEEYL
T/ EMEEST, EAm EXRBAL TP AEMA, RAFThFTULTRAFT LT HEN . RAFHARE
M FESNE T RAAERFIHF TR FEAN T FTER, SAFTHFEANYFREN R, Tk
LR, ¥EAINAL BITAGE S BAT P BIEE TR R SRS B oM I, %97 /6 Rt 4T 0 R
% 7+ miRNA F5 47 i &, &40 M ;b4 3 miRNA 2 F¥e K Wk frfaml, ¥ 2 F e A WA #47G0 § £ 54 .
KEGG & £ #r, &R KBTI BFPEIAHAME, REXTBA3EZY, G244, 2AF0ME 344, Fih
3T B ANGIT 5, HBARMB T AT, SWME TP EIEGER; ALK, SHiksrHh ZF LA %
FFENL (P<0.01); SABAB7TELEK, A4, Fhil, ZAFTRBASHESBLSH 275 A %t
F2EI, BAERATEIEERS BB (P<0.05KP<0.01); BHEHAM,. Thil, 5575 0HM
R LA, SHRSE LM EFHEA%TFEL (P<0.01), £ K& miRNA Bk RA&LHEFSHRK
BRER, sAaM5sBaki, 21 AmIRNAZ AT LA, M kRFAFELAR,; o5 Eat
B, 2A 1A mRNAKR AT LA, AR ISARAR, FRHKECCEANS EZHHAFFHEF 1 (HIF-1)
12585 . BElEBLIUEL 3-8 B/ % G % B B (PI3K-Akt) 25 @R &, A F A 5srRabi, 274
A miRNAZ AT B, R es Akt R, FRMKECC A% £ 2h L RENEGHHE (MAPK) 12
FiA¥ . BRRAREEZAR (EbB) 25@8%%; s F A5 554k, A1/ AmiRNALAT LA,
MAFH 3T A AR, FRHKEGCEBR T B 44585 . 3,5 -FRBEMF (cAMP) @%R%F; FhMlh 454
b, A3 mBNAZL AT TR, MMFR 76 A AR, FAHKEGCER £ 2 H Ras X EH 1
(Rapl) Z5i@%%  BARY A, £ F8HRFFARL (RIC-1) F5@% . RFRENFGHH (AMPK) 25
WIEF, BIE BB TR Em R S A E R it — R E B F R ERE S TR, L ALE T
548% MAPK., ErbBEEF@% A %,

(k@A) BoRm; SAEB; AEhm; #MIORNA; B8 ERF; SHi

U FI IR A Rl R A BRI B B, LS
RMPERE R —EEE AT, JE H AT Al 200
RSN VEAFR R TR R 6 o R A B AR

EE£TIH : BEF &S AR (2019YFC1710000,2019YFC171000
3) ;[ K v s 2 4 )R v 5 2 06 E e ) @ I H (2019XZZX-
XXGO003) ; 1 5 24 o 45 )45 A1 3 ] BA S 4353140 (13IRTSTHNO12) 5
] g 2 R I 2 B A A5 & T (2018 DZX009) 5 i1 1 44 H R T+
Nl -rh 4 B3 H

Y @iﬂf/ﬁ%:zhumingjun3l7@l63. com

Fhosr, 1 E O B 0 ) B0 IR R AR i
Corfr oy ot A5 R R 5 9 i A 2019 MEZE) R BH
TR kO Ty i R A 890 1, R A AR
FERL R 50% . MARHFTE ™ EBL, miRNA 5ZFp
O ARG, ansh bk BEREAL PR TR . O UL
B N FEBERFREY], HLLSNBR N E R,
gh o BARANNE, DTS IR 40 A Th e & TR MR
FEC IV (112 W IR YT T HAT W R (1 T FEE
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FEMME PESINN, O A B AR S 2ZE,
PHA T MEARALZAS, T, R . K RRHLZ bR,
A HE LRI A 568U P 1 0 ) 4 ) P AR UE AR
PREZHRTIIAR S LB, &8 S0 I 25 0] LA 0 )
W B IR RRIAA S i, fEmoThng, Tt
B2 11 B B N (& =4 = WA B~ S Iy RN || S o
1k Koo LaE AR, 1 BB Y0 = A AR
FH R ARHIR SR S — 2 AR 5 S Iy B R T
SEEC O 1 SR SR IR A I PRI R, IR AT iR
H miRNA F35 3% FOAH OCE B, I Ry e 009 0 )
Tl R R NG IS W BRI T T R . A
22 In] e R 2 R A — e R B Ao B 1 2 o At
e (S 2015HL-045-01)
1 R EE
1.1 4B AHEIF A

SEE U B 1 3 WS W bR R F AR R A7 25
TG A SV A SCARIE 2 il o AR IR IR
HEIERR fE S B (18 k0 il R 27 B RO
PO B (Mg M0 ) e R P RS G 29T T KL
PO E . BRE: D ]MEME; 2) =215 3)
O, WE: 1) RS, W55 2; 2) A
s 3) WA, w8 WIRIER, &K,
HH, HIIKGEE EESE AR B K
G WKDU. dHBURTC ). BAA AR 250, UORE 25,
gE A K, BITi2 W,
1.2 AR

) fF4 LiRie W Kb BEBIEbRE; 2) 4R
40~75% ;5 3) LUIReA Y AT M%; 4)
15 [R5 8 F g Rl 15
1.3 HmArfk

1) Gt gE . S bR sl bk es & F e Stk
WG LA 5 2) A IF A AR, A R L
WES . B OO . RSO IS . TR AL L
FSERPEOIER ; 3) BT . BRI FIR T
JaIANBEIR B 48 B AR, WREAR A R SUiE . B
PRAGERAERR H8E 5 4) G 0™ 5B s SO0 P b
TR BOERBURAS s 5) GG sh P4 0w
KR sime; 6) AIFIMWS . IREEAE; 7) NERR
AR, KSR E I 4 A R A WRE N 51 R T
B3 8) XA T G stk h 2y i 9) i
I HAWNS 5 AR 10) WFLI BT IR 1)
7.

1.4 BLEAFA

D) RMMEZE, s 8 AR . BT
Wl E 2 bt T ; 2) BRI 2 ER R RO
o f 3) RALRERFSE R
1.5 JRRRE M

160 {51 560 /U 7 268 90 M IR IE 8 35 ok H T
20164F 6 H 2 2018 4F 12 H Tn B 1 5 25 K225 — it
JREERE (5241]) . WIEA R i MEE TP ERE (29
i) . WA T R PR (2961 . TR
EE ST B ERE (26 4]) . R E H R B
(22)) . MEASE L ARER (24]). iz H SAS
9. 2B HIR B ITRENLIL R Y, SR XA Bl ALAL 7
e, XA AR TEIMAL . BTG AL,
E2H 40 )
2 TiE
2.1 #BHAF*

FUHBEYSR A EMEIRTT S Y,
(ORI RN L 7/ NS A NN e R T 3
YRR S LA RS, AR 2 W En ST . BTHE At
T4, A Bk R AR (ACED RIEEF |
B A 45, I ok R 2 Z KRB R ( ARB ) 4
I VDI, B A2 URBH A I BEHIRR L AT IK
IR HRRIEIREE, FIRFRE N, thgEK | SE
=S

TEVG BRI HEm b, IR L5 T h 25454059
BB RIS SR, AR5 50 24 W AH R
B, A =LA RA R At T A%
T AR, b B 60 g IE I AL T
TR, AbTr: MUH20g, 204E12g, BE
12g, HRAT15g, JE12g, HidE 12 g5 250G 0L
D74 T 35 G M WOk, by PEEE60 g, £
H12g, B 12g, KA 158, HH20g, JIE12g,
M 12 g0 #52LP 2 FURE R BRI TR, L
B, SHEIY3AHA .
2.2 MIRIEARBR Iy ik
2.2.1 P EEERS PEIEERSIFN IR ES
W g0 il th 2T B ) 1 K (g E
O EWT P EL G127 BRI A TR
g, 1) | 2) e 3) =715 4) O
%5 5) BaMWE; 6) ATF; 7) mMA%K; 8) O
JR2mE; 9) HERE; 10) Bkyidnalbk i, w9
WA, BLoh o wmESTR0, 1. 20 340, 5
10 T MR 48 2 5 20 03+ 0. 243 . IR IT RS 4% F
#r1ik.
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2.2.2 SIS K RITHRS MR ED L0
Whes (NYHA) Ayl > %45 20 (8 35 1.0 D g 43
PAATHIE .
2.2.3 s £ R A miRNA WL AT R R
BERLR 7 2 B AL o | de B 20 ) %, L3t 80 44,
Y75 M RSN E B KL S ml, 438 005 AT . &
& LB IR 5 A= W) B2 2 BH AT BR A R, R Agilent
Human miRNA, Release 21.0, 8x60K (DesignID:
070156) 5 4T miRNA a5 1 i . M9 22
SIEERRE (ZERAGE>2, P<0.05) 454504l
5 OLHEAT 22 57 255 miRNA i 1
2.2.4 miRNA$e B . GO'E &4 4. KEGGE %
S 43 BIE A miRWalk3. 0 5045 % (hup: //mir-
walk. umm. uni-heidelberg. de/) . miRDB %% #& /&
(http: //mirdb. org/) X & 3 2% 7 miRNA i 17§ &
LTI o S 1 N PO 45 SR A v 1, e AR IBGX 2
AN B 2R ) 32 R PRI PSR — 2B T o

i 1f DAVID 4= W15 BEHEE  (https: //david.
nciferf. gov/tools. jsp) #AT GO & 441, DL 42
SEH Y OIRE . R T 4% GOk H Y 22 7 Ak A
B, LA BR AR & GO Ak H b 22 e Ak
PR AR A 2, L P AR BB L G 5 22 S i
B AR 22 F KRB, 2 Ak
D AR I 22 S B N EA T AR W 2 R A L 20T DI REA
g1 ORI = T

KEGG & 4 43 #7 J& H T KEGG 3l % 5 4
(https: //www. kegg. jp/kegg/pathway. html) 53 51| Xf
Ze S RIRFE N | b 22 SRR DR AR o 22 S ik A
108, MRV BI BN (FE R 25
PR A]RE - WP AE s B AR G 5 [+ s AR T LAy A B
AR T B D 22 R AR R R E T, P
N U R O 4 38 B A R 22 S R DR A S B T

T o
2.3 %itFFix

AW R E L, sl sips (B, &
A RESRVHGE (Gt iE, St e
=7 (PEPERERE) 58, K SPSS 26. 0
PG, AR . AR, 24
1] Bb 558 R FH R 7 K 6, 2L 1] W A B A SR ) Rk A
¥ RIS EESS, U B bR
() Fon, ZULAILECR T 22605, 4L
X HE R XS REAS o Rz g, 20 1] 9 9 6 HE R H LSD
o LAP<0.05AESAGIFE L.

3 &R
3.1 & B F A
TR0 TR X PR ZH B 7% 7 ) . i I 2E A 7% 3 4

fit T B g ST L2 A i vk 6 1), e AW AGeit o3
Bt B2 33 45, 3% L2 37 491, 25 KA K 26 ST Il
A3, SHBHE - MITRHENR 1, SABH
AR AR REFREC (BMD) . PEIAR A O
RO YRR YT L E R TSR
S (P>0.05), HAAHME.
3.2 BB EBIT G S A5 B LA
TR, JRITRIS A OINRET B L £ 7
LG22 L (P>0.05) 5 (975 45 40D hg o
oMb ESARITEE X (P<0.01), 5K
HIRITRIIAL, SHIRITR.Oenfi 2R A5t
2R (P<0.01). SXA4UAIT R, %A
20, IR . 3RS ML O RE R oA 2 A
SiitzEE L (P<0.01); JGI7 e a4, ThIm4 .
L5 MALZ [T P LA, O TIRE oA 25 5734
BAGE (P<0.01), 2500 L 2H %03
FE 4 23 B 0 T 2 AL RN i 4 o

R AR T35 TRE IR UE R — SRS LA

ity XTHEZ (3344)) AR (3441) gl (374) SN (344) P{H
IR, s 64.93+8. 13 62. 13+10. 05 64.28+7. 52 64. 68+7. 89 0. 685
BMI/kg-m?, Fxs 24.27+3. 60 25. 69+2. 97 24, 56%3.22 24.72+3.70 0. 265
WPMARERAR - 43", %ts 18. 63+1.24 18.28+1.32 18. 50+1. 45 18.50+1. 15 0.810
OFENR - 53, xss 66. 72+7. 74 70. 37+8. 87 70. 88+8. 51 69. 65+7.75 0. 067
W4 E/mmHg, %+s 127. 80+17. 70 128.9717. 41 125. 60=17. 47 129. 40+17. 35 0.737
7K E/mmHg, Fs 77.50+11. 15 80. 47+12. 26 76.92+12. 27 80. 22+9. 94 0.385
R (B i) (%) 26 (65.0) 26 (65.0) 32 (80.0) 27 (67.5) 0. 405
DR (%) 0.957
|23 21 (63.6) 22 (64.7) 23 (62.2) 22 (64.7)
. 12 (36.4) 12 (35.3) 14 (37.8) 12 (35.3)

TE: BMI, KHERE%L
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F2 AR TR MUBSIE R R AR O DI RE 2 o T 16 DL LUK [#] (%) ]
25 s ] 1% I % I3 Vg
it B2 IRITHT 33 0 21 (63.6) 12 (36.4) 0
BT 33 7 (21.2) 24 (72.7) 1 (3.0) 1 (3.0)
U IRITHT 34 0 22 (64.7) 12 (35.3) 0
RITIE 34 2 (5.9) 22 (64.7) 9 (26.5) 1(2.9)
T I 2H RITHT 37 0 23 (62.2) 14 (37.8) 0
BT 37 2 (5.4) 25 (67.6) 9 (24.3) 1(2.7)
i I L2 IRITHT 34 0 22 (64.7) 12 (35.3) 0
HITIE 34 18 (52.9) 15 (44.2) 1(2.9) 0

3.3 BWEBHETFAE T EIEERS L
T3R8, IRITRIAS A EEE R i 22 1
TG FE X (P>0.05), SAR4AIFATES, 4%
IRYT IR T EIEE R I B RER (P<<0.01); 5
X HRERYEYT o LA, g S0 I 2H B A AR 43
FEAIK (P<<0.05), RSAURG I 2: 7 BFiT2¢
S (P>0.05); JRI7JE AL T LA A AR A I
ZH R A L 22 R e g2 L (P>0.05).
3 AU SRR IBIE R F GRS

TP EIEEAR T LA (), %xs)
2151 1%k TRITHT BT
Xof R ZH 33 15. 18+4. 00 12.67+3. 17"
it U 34 14. 74+3. 74 11. 88+4.30"
T .4 37 15.32+3. 89 12. 08+4. 04"
i I L2 34 14.71+2.96 9.97+3.83% "

W a) SARGUAIFITHAES, P<0.01; b) SXEHALATFG
#, P<<0.05
3.4 BB H bR EFFEL miRNA fFit R

ARG S ARSI . R4R, w45
STRRAI A, A 14 miRNA KA T FifE; 61
Xl e, A1 miRNA 4T EiE; 2855
ThIM2H 5 A i, A 4D miRNA KA T |
P AT M-S AR, A 19 miRNA &
AT B WIS 28R e, A 34 miRNA
KT T,
3.5 %% miRNA ¥e ik B

i L 50 BB L3 25 5 R 8 miRNA 3t 14,
38 3 miRWalk £50408 P2 000 21 3119 SR AL, 3@ i
miRDB 48 7 i 51 7 AR IE R, —F B AR R
3 EHPRREL A 3 i 4] 5 0 IR A 2 S Rk
miRNA 3£ 14, 5 3 miRWalk %3 2 i 2] 2705
AL N 30t miRDB B A 100 ) 135 403
B, AR ISR A mA S
Xof BEZH 3 25 5 2658 miRNA 3£ 44, i i miRWalk

O 2 w0 £ 10 762 AN HUKEL A, 38 i miRDB 4
FETNE] 677 AHUIE, —FBOCHESF] 65 4~ #13E
P 2506 M4 5 354 e 22 7 33K miRNA 3L 1
A, i3t miRWalk i 22 100 2] 2430 /> 8 38 [
i 1 miRDB $H8 A 1 5] 394 I3 R, —H L
ERF 3TN, M SHRAREERE
ik miRNA 3£ 34>, 5 i miRWalk 2408 22 750300 2] 10
442 MERFED 38 3 miRDB i A # 5) 576 40
B, BRI 76 MR
Fa AU R IE R E AT
13 25 5 335 miRNA 7 vE 45 5

A2 ) 255+ miRNA FiblEH
fit ULH S X R hsa-miR-6785-3p I3
T L2055 %] B hsa-miR-634 19
i I L X B 2H hsa-miR-4750-3p 9

hsa-miR-6765-3p i
hsa-miR-4731-3p i
hsa-miR-7114-3p i
25 I 20 5 25 A hsa-miR-4731-3p FiA
T L5 45 U hsa-miR-6751-3p T
hsa-miR-197-3p T
hsa-miR-4728-3p T

3.6 Z2FARZEmRNAFRLFGOT EoHLER

255 4235 miRNA FLEL R GO & & 43 Mr i i B
AN, TE LA SR IR LR, AR A s R D T
S 5MikE . WL KA R LR 4055 54 (1% 1F 7
. AR R AR A RN 53 Ty,
FE O E A RIS fESr T UiRe I,
FEEET CTDBEREG G PE . RNATESS &4, HE
AT SN E AR LR S

£5AIE AL 5 X AL F s, Fe AR Y2 F b R )
TS 55 R o 0 R B A MO BER  pi s
ARG RE R A S JE, FE TR
MMy . PRCLE GRS fErFoifedrm, &
EEETHE TG . B2 R AR
TS HEAET SR RS R L6,
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RS OIEMAL S X RERALIAYT JE K 25 5 435 miRNA SEEEH GO B 42T as R (HE44 w15 167)
e GO ID SR PIE
HE R R GO: 0030324 Jili & & 0. 0008
GO: 0060501 i 25 A Y L R 2 8 31 F) 1 4 45 0. 0027
GO: 0051223 B IS By 0. 0032
GO: 0060013 IE B 0. 0037
GO: 0042297 IR 0. 0037
4l 5y GO: 0030133 L TE 2l 0.0013
GO: 0055037 PRI N A 0. 0021
GO: 0097025 MPP7-DLG1-LIN7 & A1k 0. 0030
GO: 0016589 NURF & 14 0. 0036
GO: 0005828 BRI 0. 0042
¥ IIkE GO: 0008420 CTD W PR il 75 0. 0037
GO: 0000339 RNA R4S 0. 0068
GO: 0035591 {545 38 e #5 21 0. 0074
GO: 0000340 RNA 7-H LS iRS5 & 0. 0080
GO: 0031489 WERE V&S 0. 0100
Fo AL 5 X HRALIRYT G 3K 22 53 4658 miRNA fE3E R GO EHE s R (HEAHT 5 47)
5% GO ID 4k Pt
A R GO: 0007156 38 28 O A 2R A 4 1% [ 5 0 L R 6.3x10 "
GO: 0007399 MZZGRE 6.2x10°
GO: 0007155 2 7R B 3.2x10°
GO: 0006417 BRI 0. 0004
GO: 0006513 HA B R 0. 0032
YA a2 5y GO: 0005887 5B 21 43 8.9x10°
GO: 0035102 PRC1E Ak 0. 0007
GO: 0031519 PecGCEHEIAE B 0. 0023
GO: 0036126 KT HIE 0. 0060
GO: 0031228 TR AR L1 DY A 1 53 0.0130
3T YIhE GO: 0005509 B TE S 0.0012
GO: 0004674 B 0T 22 SR 7 R G 0. 0030
GO: 0018812 3-FR IS4 T A K T 0.0014
GO: 0010385 XL HTEAL DNA 454 0.0014
GO: 0008092 iR R Y S e 0.0190

£ G M2 5 85 AL ER, FEA W kR 7 1l
S 5l i A o 0 TR B A B R L bR
ARG LT EARE; EARAS E, FE TR
HIMFRI; . PRCIE GRS ferFohfedrm, &
EEETEHE TS . WHEH 1L DNA 454 %,
HEAHT S AL E R R AR 7.

f5 A GIE M LR, FEA Wy i Ry T
Z 5ot T B TR . R R F SR
TEAMEA 7, FEMRFE=ZREKCEALS
Y. ER B & RN 855 125 FOIReTT
i, TEEETCEARYIVREASYLE . O
T4 1 00 o R0 0 PR A, HE 44 AT S5 0L Y AR 4
L8,

3.7 £FAZE miRNA¥E B KEGGE £ R

TG L2 55 0 BT b A, 22 57 38 miRNA & 4
M HE2 T 7 67 19 KEGG 38 #6351 R i Hs 22 306 45 /7K
. P50 F A R ) 858 . EGFR
P S RIS RPN IR 25 . KGR IEAR L AR
Y. BHEESE T (HIF-1) (S5ek . wEm:
JULEE-3- 384 /26 3 B (PI3K-Akt) {5 5%, 25
A A5 R HR A He A, 22 52608 miRNA 41
HEA T 7 467 1 KEGG 38 #4301 0 JiR 5 2R A5 5 8 2%
AR RR A E D) & . BRI R IE A | N-ZR
YA, 2R)FEAE A (MAPK) {5538
B R R IEE Z K (ErbB) {5 5ol .
AR S AW, 0G5 4, 2R%
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RT 4G M 45 AT R MK 22 57 R35 miRNA LR GO WA e 2R (AT 5 60)

e GO D bR PIE
HE R kR GO: 0007156 30 Aod 5 PSR B0 43 1% [ I 00 28 R 4.8x10 "
GO: 0007399 MARKKE 8.3x10"°
GO: 0007155 2 if 285 A 1.9x10”°
GO: 0016358 Kof ok E 0.0015
GO: 0070317 GO | G1 R Iy 0.0021
4l 2 5y GO: 0005887 I P 2 8 4.3x10°
GO: 0035102 PRC1 Z G514 0. 0025
GO: 0031519 PecGCEIAE B 0.0081
GO: 0036126 ER &= 0. 0022
GO: 0031228 o R BRI (1 P TE LS 0.0078
¥ IIhE GO: 0005509 B F oG 1.2x10°
GO: 0010385 X5 LMK DNA 454 0. 0081
GO: 0018812 3-SR SEHHRE A 07K T M 0. 0081
GO: 0030346 ARG 2B 4545 0.0110
GO: 0008312 7S RNA 454 0.0110
F8 IEMAL S AT A MK 257835 miRNA 0L GO B a5 R (HE4 15 167)
S GO1ID A P
A R GO: 0043524 M TCI T R R T A 0. 0002
GO: 0030900 Cifhya=) 0. 0028
GO: 0032515 TR 1 WA 2 S A ) £ T 0. 0034
GO: 0007188 PR R EME BT G AR I SZ A5 5 30 % 0. 0038
GO: 0071560 YT A A K R T B il A B L 0. 0042
YA LH oy GO: 0005834 RE=RIKGCEARARY 0.0012
GO: 0030134 ER 3l /R B Y 18 6 0. 0020
GO: 0044297 JIERES 0. 0068
GO: 0005793 PN P = 7R A v ] 0. 0072
GO: 0070765 Y TG A W) 0. 0100
I3 TUIhE GO: 0031683 G H By URE AW S 0. 0005
GO: 0004864 U 0 550 7 0.0013
GO: 0043565 [P FR M DNA 456 0. 0034
GO: 0001664 G 85 I (R4 0. 0048
GO: 0008142 e ] 0. 0079

5 miRNA & W HEA BT 706709 KEGG 3 #4351k Big
iR AR . ExbB {5538 i . 1 B A 05 0 i
B3 . L T ESE . 3, S - IR AR T
(cAMP) i . Rapl {55 M. %I04 5 754
M, 225235 miRNA B 4E M HEA T 76719 KEGG
W 5 GABA RRZS fil . P MEZS fih | Il T 2R 28
fil . Ras AHCEE 11 (Rapl) {55 M. BRCTH.
PRSI 1 (RIG-1) F5 @K . MiFmiG
LB G (AMPK) {5 538 %

4 g
Hur, EFs Bl 3EARar L g2
IARRHA R . SR ERIE A ACEI/ARB 2R 25 BL A& I

5K Z A2 A R SRR R ) L k- AR P R A i
HH 2 BRI HT, DA K B BH W 22 23 I8 R 4
WoE L RGO E R AR T R HEE TS
AR _EXAE AT, 4R R A TR R I PR G
FRTRDRE . g Ui L7 LUK BHE Tz R ], PAAR <
WL N, J7 B AR 0, Y IHSR ML L8
%, ARATL BT ZDAE. NEIE MR, e s
go%, eJTHESIRA, WA, AT R
N, AEPERIEEAY | OIIRE O, A AR
JRBESARI TR AR R, HAEMGE Bk fE
BUNTTI, TG A TR IR 5 ek o D hE
Yo AT, TEILAL . g AR S L2 H A
XPIRAAROCR AL LA BSOS, TRy BRiG
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Y7 (LR 10 FH 25 00 I nT B AT RS o U )
MR MAFUE B Th BRI ARG, JF AT GO T RE S
G, 0 Iy 8 g R A AT Bl O DI e A e
VA 250G I 45 PSR 4

miRNA J& 434 )24 1 T B R 4y, Wl
Z A AN AR B R R R SRR, ]
128 CHF BT AEIR T #1020 AHOCHfF g P 3R
B, R[] BEE R 2 A miRNA A X 218 B2
PR, HPEZ T S miRNA ()R A RIS
A AR AR miRNA A A S, i %)
28 A Iy B HAR T TR0 O T 30 S IS
WE A I REE , 256 5L U A 42 R 43 BT miRNA
FIRE, X 5 A Iy K AR T 0RO O T 5
Uy SR AP ) I PR 8% B 25 55 335 miRNA #E 47
BWil, R E/R, A5 RALK, 154
miRNA &% FH, HZH0 RS 2L 36 i
HEXHIRA LA, 145 miRNA &A% Fi, 1
RENSAHIEH . COFEMEERER, HEEY
PR A EESSMAET . MEARAN K4
LSS HE A IE R . R S R A R RN
MIZH 53 J7 1, FE NS . EARNRE; £
TUIRe I, FEEET CTD BERR TG E . RNA
WE 25 6% WA FEE 5l B A HIF-115 5 08
#% . PI3K-Akt {5538 #g55 . BRAEMFSE &3, HIF-1
Al B — AR A (NO) | 4 N AR K7
(VEGF) . {5 (ROS) i 5% M i 45 A= i . Y
KA TE S TR, TTAE SNk LA sk A A Ak i
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Effects of Yiqi Huoxue Formula (#5“{if1f177) and its Diassembled Components on Cardiac Function and
Plasma miRNA Differential Expression in Coronary Heart Disease and Heart Failure Patients with Qi Defi-
ciency and Blood Stasis Syndrome
MA Teng', LI Bin’, PENG Guangcao’, WANG Xinlu*, ZHAO Qifei’, WANG Jianru’, WANG Yongxia®,
ZHU Mingjun’, ZHAO Yinggiang’
1. Henan University of Chinese Medicine, Zhengzhou, 450046; 2. The First Affiliated Hospital of Henan University of Chinese
Medicine; 3. The Second Affiliated Hospital of Tianjin University of Traditional Chinese Medicine
ABSTRACT Objective To explore the effect and the possible mechanism of Yigi Huoxue Formula (%<& L5 ,
YHF) in the treatment of coronary heart disease and heart failure (CHD-HF) with ¢i deficiency and blood stasis syn-
drome. Methods A total of 160 CHD-HF patients with ¢ deficiency and blood stasis syndrome were randomly divid-
ed into YHF group, Huoxue group, Yiqi group, and control group, with 40 patients in each group. All the groups re-
ceived standard western medicine, and additionally, YHF granules and placebo were administered in the YHF group
and control group. The diassembled components Yiqi granules and Huoxue granules were additionally given to the cor-
responding Yiqi group and Huoxue group. The granules in all groups were taken orally, half a dose each time, once in
the morning and in the evening, for three months. The scores of traditional Chinese medicine (TCM) syndromes and
heart functional class were assessed. Blood was collected for screening of differential miRNA indicators, and pairwise
comparison was performed to predict differentially expressed miRNA target genes. GO enrichment analysis and KEGG
enrichment analysis of the differentially expressed miRNA target genes were performed further. Results Except for
the dropouts, 33 cases in the control group, 34 cases in the Yiqi group and YHF group each, and 37 cases in the
Huoxue group were included for analysis. After treatment, TCM syndrome score significantly decreased, and the car-
diac functional class significantly improved in all groups (P<<0.01). Compared to the control group, the other three
groups had significantly improved cardiac functional class, and moreover, the YHF group had significantly lower TCM
syndrome score (P<<0.01 or P<<0.05). There were significant differences in the pairwise comparisons of Yiqi
group, Huoxue group and YHF group regarding the cardiac functional class after treatment (P<<0.01). Finally, five
comparison results were obtained from differentially expressed miRNA screening. For comparison between Yiqi group
and the control group, one up-regulated miRNA was found, but no target gene was predicted. For comparison be-
tween Huoxue group and the control group, one up-regulated miRNA was found, and 15 target genes were predicted,
involving Hypoxia-inducible factor 1 (HIF-1) signaling pathway, phosphatidylinositol-3-kinase/protein kinase B
(PI3K-Akt) signaling pathway, and other KEGG pathways. In terms of the comparison between Yiqi group and the
control group, four up-regulated genes were obtained, and 65 target genes were predicted, involving mainly mitogen-
activated protein kinase (MAPK) signaling pathway and tyrosine kinase receptor (ErbB) signaling pathway. When
comparing YHF group with Yiqi group, one up-regulated miRNA and 37 predicted target genes were obtained, and
calcium pathway and 3', 5'-cyclic adenosine monophosphate (¢cAMP) pathway were mainly involved. The compari-
son of Huoxue group and Yiqi group showed that three miRNA were down-regulated, and 76 predicted target genes
were obtained ; the mainly involved KEGG pathways were Ras-related protein 1 (Rapl) signaling pathway, circadian
thythm, retinoic acid-inducible gene 1 (RIG-1) signaling pathway, and the adenosine monophosphate-activated pro-
tein kinase (AMPK) signaling pathway. Conclusion The addition of YHF to the standard western medicine can fur-
ther improve the TCM syndromes and cardiac function in CHD-HF patients with ¢i deficiency and blood stasis, and
the underlying mechanism may be related the regulation of MAPK, ErbB, and other signaling pathways.
Keywords coronary heart disease; heart failure; gi deficiency and blood stasis; miRNA; Yigi Huoxue Formula (35
IG5 ) 3 cardiac function
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