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HWE A6 L THNKAKRF-BI(TGF—B1)/Smad Bl & 4 3(Smad3 )13 5 i 3548 3+ K 4% 4F % 2 RNA H19
(IncRNA H19)Fef# s RNA(miRNA)—200a 5 1% M8 7 238 K Fo8 e RS LA L ay 35om . ik it Bk
7 BRSFE RAEME SD KR 60 A, R AR F A k0 ABFT KAfBEA A, 551248 R, KRR EME
SN RBEA KRR, BRI G B EIEF R RS A S S 3B IncRNA H19 P AT R 4L (PR M R4 ) |
IncRNA H19 3% & & 48 (i & A 48) IncRNA H19iE & ik +miRNA—200a it & ik 20 (B A-ad KA 40), 40 12
R, MR Gt Rk AR IR A R K5 A T 5 1.4.7.10.13.16 R A K KR8 iE 35 Ak 12 41 IncRNA
H19 B M 33 B Fi 425 mL/ (kg+d) \IncRNA H19 /it #2 5 mL/(kg+d) .IncRNA H19 /it #32 5 mL/(kg-d) #= miR -
NA—-200a A4 2 mL/(kg-d) ;& /1 T3BLL BRF RASMUEHFE N TAL IR, 1R/, RREH24E, KBS
MEF &, %594 5 A K FRos Rk 35 AR £ £ O IES 5 H (LVEF) £ £ 4240 %42 % (LVES) £
TR R I AR (LVESD) A5 FAFTK A N2 (LVEDD) |5 & JA Masson 4 & k46 X RS WULF 40 0L,
M F IR AR A (CVF) ;5K A 5 B 32 R & 8 PCR H 4 M K R s ML IncRNA H19 . miRNA—200a #+ 3
KF 5 KA Western blot i A2 X 8 UL LR TGF—B1.Smad3 % G Rk KT, &R . 5MF KA i, L4
440 LVEDD LVESD #2 TGF—B1.Smad3 & & % ik K-F & miRNA—200a 34 F /K -F 39 5+ & ,LVFS,LVEF #=
IncRNA H19 ¥ F K -F 3 8 2 54K (P<0.05) ;5.0 A B A AT RBAE, SR AR EST AL
LVEDD .LVESD #= TGF—B1.Smad3 & & & ik K -F & miRNA—-200a # /K380 2 44K, LVFS \LVEF #= In-
cRNA H19 # FR-F ¥ 25 (P<0.05); 5id ik Ak, Bt 4-3d & 3X 40 LVEDD \LVESD #= TGF—f1.
Smad3 & & & ik K F & miRNA—200a 4 kK -F 39 9 B 4+ &, LVES.LVEF 3 ¥ 8 4% (P<<0.05) , IncRNA
H19 # KT 2 F A% FEL(P>0.05), BFREX K S ILALAH Y BIRIR A, 4L 40 JLBE5) % 5
AR BRF R, ) XBAR R CIMALBRAXENRANKR, M R3H 4 ,CVEA L
F&(P<0.05); 5 H ZBH AR LE, T R XK R SIE LI RIG A A %M, a0,
CVF ¥ R (P<0.05); 5t R A A 0ba B A it Rk A K SOS UL RAB H XK BIR R 97, e BLIE IR 3 X,
CVF 253 (P<0.05), ##:IncRNA H19 i &3k 7 25 UL S Ao JE 45 A2 B, B &5 T 38, 7T 4k
59845 TGF—B1/Smad3 15 5 i@ % , 74 miRNA—200a £ £ A % .

KEEIE O H EB; KA ESH A RNA H19; # RNA—200a; TGF—B1/Smad3 13 5 i@ % ;& 2 48 5 5 UEF 44K

O Ty i — R W RO IR s 4RO R E R G D T
R F DIIREZ I, B ML DL IR 2R AR, T2 AR BT AL (2R MAEAR O
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F M LT TCF-B1/Smad3 {5 510 BT IncRNA H19 X870 7 58 38 K U 52

R ELZMERIFE LY . BEnZEm £ 22
Y 2% i OB R SEATIR Y AR R AR B
B AYNAIT AR A — o ITARR D T R E R
WAL IR B R IR T 25 WA 2 R
WS AT BN, i/ RNA (micro RNA,
miRNA ) 1] 2 55 40 5 V8 728 00 JIE P B 25 g B 235 ) &
IRLEN I Z A0 A B G sh S FE IR G55 & R0 7
TR T FE R, miRNA-23a 5 2235, I3 O JULZH i oA
T, IR 7 8 s miRNA—133a 0 7] LU .00 L
HALF YAl , FE— D AE DI RER 7 s miRNA-
200a 7F > J 520 F A5 AR PN s 238, AR T e e 5 i
B R EEEERY .

£ 5 9F 4 #% RNA (long non—conding RNA, In-
cRNA) B —F K B AS 59 8 11 BT RNA,
AIAE 220 2 100 A 4 A B Bl 9 IE S S 5 R 2 R
D AETAE™ . IncRNA H19 /E A % UL E IncRNA, 7£
E2 NN IK=S 2 e el R o e (S I N R (S e
i R ARRE N, SRR YT O I AH G 595 1Y) T 22
#0 Z —1%  IncRNA H19 A #11 #] miRNA-200a 7%
ik FER R T R E AR . ARAFTE LA T
TR R SIS BR5T IncRNA H19 2 7538 13 14
¥ miRNA-200a 2 5 2018 1.0 71 5l K BLO TR
FLOWLET 4L
1 MRERE®
1.1 25

T I T A (et M SD KR 60 HL, 1A TR
1 (230+10) g, HH R 2085 HEAR AR DB A PR
PEAL, SCIG B W A 7 VF AT HIE S - SCXK (1) 2020-
0004, KE A HKK B, MFRERE 23~25 C,
MEBILL 12 h/12 h WG AC B AT o ARSI T &R
Z A7 £ o P B 4 A B R R B SE IR S P 18 2R
Zz oy it o (H IS 1 XZ20221019) .
1.2 B S

IncRNA H19 JFk: . IncRNA H19 [T BE  miR-
NA-200a 5 kLY H1 35 A Y RHEE IRA R S 51k
11 3fA B ; Lipofectamine 2000 5% 44057 (7= it 5
11668030) I F ThermoFisher 23 7] ; Masson 4 {7,351
&7 AT JA1001) W FAEE B (X050 A= B 2
AR A 50 WER 22 35 W 7R A (VTR KOl B
S A PR E L S DW-T6) 5 H T s -3- W i i &L
fitf (glyceraldehyde—3—phosphate dehydrogenase , GAP-
DH)FUIR = il 5 - ab9485) Ak AE KN 1 B1 &
(transforming growth factor—B1, TGF-B 1) PLAA (7= i

L5 :ab215715) . Smad [F] 54 3 (Smad3) HT A (7= i
{15 : ab40854) I T HE [ Abcam 23 ] ; 5 E 7t PCR
I ABLA A, RIS . 7500) s B AR R 58 [ 4= T
AT RE () A A PR A R, S . HE-120 ]

1.3 G5k

1.3.1 SIS AR Mol SR F BE LAY
FIEH 60 L SD K B MR F AR AR, 43 5]
12 HA48 Hoo R TF AR 4L AR 4 MR AR R
(0.3 mL/100 g) {3 5 19 15 B HZ- 40 R I, 1 7 45
YEG b B b W B . TR IR M,
B EFBAOL . Tl Bl BOR 220 B A Lk TR
1.5 mm, HFRHAFLFEARLEI, KA 4 LG
WLZEFI]0 25 /i BE & 1, 0 JIE Bk 3h IH AR 28 B AT, 4%
SO G IHFEAFE . 20 dJ5 KA A 20 K BRLC B
AE , 200 30 JJE S 1L 43 25 (left ventricular ejection
fraction, LVEF) <<50.00% R Y& A5 i 2hy o & A5 1l 2 A1)
HE T 2 A B e B ML R 7 2R 1k 43 R0 1 SR 4 L In-
cRNA H19 i FRIAH (i FiA4H ) (IncRNA H19 [
X BE ZH ( BH A4 X6k BR 2H ) 1 IncRNA H19 33 %34 + miR-
NA-200a i Fik g (A ad FRakdl) , fal 12 1.
1.3.2 T ek BT R 2 K B R 30 ok i ik
T4 T IncRNA H19 BMEXT REBTRL 5 mL/ (kg-d) 5
I e I8 2 K BB 5 3 2o i Ik VR 5 45 T IncRNA H19
JkL 5 mL/ (kg-d) 3 6 G aek 28 3k 20 K R ¥ 3 o 7
Jok 13 5 45 F IncRNA H19 Fi % 5 mL/ (kg-d) Fil miR-
NA-200a JFi 47 2 mL/ (kg-d) ;.0 F1 0 4 AR F A4
R T IOk 7 A A R e A A BRER K . 4 T4y
HIFH1.4.7.10.13 .16 RIFFATES, 1% /d.

1.4 MgHhs

141 KECIIBEIEbR RS2 d )5, JREE .
FE AR, SR O IR 0 2235 0 s SRS T R B
O IREFEAR , FEFRFR AT : LVEF A0 28 i il 45 4
% (left ventricular fractional shortening , LVFS) (ZE >
WA AR IH 12 (left ventricular end—systolic dimen-
sion, LVESD) 220> %5 &7 5K K ] N 4% (left ventricular
end—diastolic dimension, LVEDD)

142 ODIAS T AL ITEEE LIRS,
TS b E 45 21 KRR, 500 T B s R 8 0 M 7 51 4K B
O WL S, R BT I, T R BRAI IS 250, R AT
Mo FIRALET 4% ZRP WP EE, 24 h 55
FUBACGE R, HIEA D o # 18 Masson 42 (4145
VLA b AT YL . 7F Masson e 1) i
U UL R Y R 2T e T G T A e i
BEANEE S5 £ 3 LT, H Image—Pro Plus 6.0 3K
O3 M BEAS VO BT e TR 2T A e i (5 i [X e g
R BT AR 7T 40 1, B S AR B (collagen
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volume fraction, CVF) .

CVE = L JILE S5 2T 2 i AL/ B B RIS T 7L X 100%
143 LA 4 IncRNA H19 . miRNA-200a 55 5% 7K
SR SR FH SR 2t E B PCR VA KL LA 21
IncRNA H19 ,miRNA-200a #% 5% /K . BUH A TF &

FH O L 200 A D, $22 BE TRIzol 35 #2 B RNA
Kl RNA ¥, S 5% 5% 22 cDNA, B LA IncRNA
H19 .miRNA-200a [ 5% 5K 5197 513 i 4 14
Primer 3.0 & i1, B b U R A R A R A R &
Mo S1YTHIILE 1,

%1 IncRNA H19#1 miRNA-200a 5| #1531
Table 1 IncRNA H19 and miRNA-200a primer sequence

FER 1519173 PyE RN/ bp
W 5-TTGATTTTGGAGGGATCTCGCTC-3
GAPDH o ) i i ) 89
TU3:5-GAGTCAACGGATTTGGTCGTATTG-3
UG F¥W#:5-GTGCAGGGTCCGAGGT-3' 13
T 5-CTCGCTTCGGCAGCACA-3' ’
B :5-GTCCGGCCTTCCTGAACACCTT-3'
IncRNA H19 o ) ) 275
TFE:5-GCTTCACCTTCCAGAGCCGAT-3
. 33 :5-CCTACGCCACCATTAACAAGCC-3
miRNA-200a 194

T :5-GCCGTCTAACACTGTCTGGTA-3'

144 DL 2 TCGF-B1 ., Smad3 5 [ ik K P46
W R H Western blot 7 5 I .0 JLZH 21 TGF-B1 .
Smad3 B 15K BUH PR AE A H 0 LA 28
AR DVE A D1 8 2R, R IR GRS
IMAE A RBOR D, R B GadE R Z),4 C
8 000 r/min #.0> 5 min, B _E 2 W TR 215,
A EREGE vl IR A I ERAR M A B A L E
H FL K B S RS, 5% FE RS W5 Ky B A 2 b A
— 31 (GAPDH i & . TGF-B1 i1k . Smad3 ik, 1:
1500),4 CHWEE I . F+ MW, TBST J &35 1
3. A P (1:1000), % % FH 40 min, TBST
GEOhR R IR 3R B R AR TR L R R
|, W K AR 2 AR, BT Syngene Y62 B H 4
R AT SR KRBT

L5 Gk ylik

e JH SPSS 25.0 G5 M4 PR AT RIS BT . 0
FERHIR DA E 252045 2% (xees ) FE718 , L] L A8 SR ) 20
[R5 253 , L1 PP ELBER I SNK—q K. P<
0.05 7RI A GeiT# 1 XL

2 & B

2.1 S4LoOhhgtabalbss

B F AR A, Hi4y 4 41 LVEDD \LVESD #
I FH 55, LVES \LVEF 218 i [ IR (P<<0.05) ; 50>
Jr e 4l B X RR A %R, ot 3R 41 LVEDD
LVESD B 5 [ A%, LVFS . LVEF # 8] & T & (P<
0.05); 5 FKkdl i, Bt A i R K41 LVEDD
LVESD #J8 i F1& , LVFS . LVEF 4 B i F& A%, 22 5
HAGIH2#E L (P<0.05), W#E2.

R2 SHOINEELRIRELEL (vs)

Table 2 Comparison of cardiac function indicators in five groups (x+s)

2 5 n LVEDD/mm LVESD/mm LVFS/% LVEF/%
FARA 12 3.5240.26 3.2940.37 49.63+2.63 75.5242.62
D IR 12 6.9240.52" 6.35-£0.68" 19.6343.26" 35.63+3.56"
R o I 2 12 6.86+0.26" 6.6240.72" 18.83+2.63" 34.79+3.25"
itk 12 4.584-0.48D7% 4.3740.5292% 40.5242.62V9% 65.25+2.3812%
WAt F2 k0 12 5.6740.38V299 5.3240.23V29% 32.5242.36129 53.63+2.63029%
W S5ETPEARMLE, 1) P<0.05; 5.0 HERH LR ,2) P<0.05; 5FAMES B4 L ,3) P<0.05; 514 Rk L,

4) P<<0.05,

Note: Compared with the sham surgery group, 1) P<0.05; compared with the heart failure group, 2) P<0.05; compared with the nega-

tive control group, 3) P<0.05; compared with the overexpression group, 4) P<0.05.
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2.2 SHONLHS AR LB

BRF AR K B0 WA LULA D5 e 553 A, 4
LN M HES % O B AR B SRR L, O
7 AR O LA 0 30 KB 0 A ) i R, 4
HEF AR YA, CVE B T 55 (P<<0.05) 5 5.0 1 32 iy

L ER 2

TR

P IR 20

2P IR L L 3 2R R 4R L LA U D
Y 1 WD S A, M IR 5 4 A, OV R A
(P<<0.05) ; ST Fikdl Ho i, B A ad Kk 4 R Re
JLEH 475 KAk I3 4 L Wl R Bk, VR
BT (P<<0.05), WKE1.5£3,

1 SAXRONMEARKREIZL(X400)

Figure 1 Pathological changes of myocardial tissue in five groups (x400)

®3 SHDNALRCVFELE ()
Table 3 Comparison of CVF of myocardial tissue

in five groups (x+s)

21 %) n CVF/%

i TR 12 5.25+0.62
NNAR -2 | 12 36.6343.74"
BAPE X e 2 12 37.73+3.63"

R IRH 12 14.524-1.63V%

e S| 12 23.324-1.74V29

S ETARAE, 1) P<0.05; 5.0 58841 1A, 2) P<
0.05; 5 FIVEXS BRAL LA, 3) P<<0.05; 51 Fik 4 L4,
4) P<0.05.

Note: Compared with the sham surgery group, 1) P<0.05; com-
pared with the heart failure group, 2) P<0.05; compared
with the negative control group, 3) P<0.05; compared with
the overexpression group, 4) P<0.05.

2.3 SO IncRNA H19 . miRNA-200a 54 5%
KL

ST ARA A, HAy 4 AR LD IIZHZ IncRNA
H19 %% 5% 7K S B i B 1K, miRNA—-200a 5% 5% 7K 5 1
IR (P<0.05) 5 5.0 Ty 52y 4] | I Hx R oA
it FR A RN A T #1540 IncRNA H19 5 55 /K F- B
HEFHE, miRNA-200a 5% 55 K- B i B (P<<0.05) ;
5 RIBH WA WA T RIA A K O LA miR-
NA-200a %% 5 7K V- W] & 715 (P<<0.05) , IncRNA H19
oK 22 R EGHHE L (P>0.05), WK4,

F4 SADAAEZL IncRNA H19.miRNA-200a
HRKTELLE (ves)
Table 4 Comparison of IncRNA H19 and miRNA-200a
transcription level of myocardial tissue in
five groups (x+s)

2 5 n IncRNA H19 miRNA-200a
BRFARA 12 1.064+0.07 1.0740.09
ODHFEWRA 12 0.2140.03Y 2.36+0.21Y
BIMExEZE 12 0.2340.05" 2.324-0.23Y
FuESuyE | 12 0.7940.08"%%  1.3340.15"%%
BeAabgeikdl 12 0.744£0.0592%  1.7540.14V299

B HIEFARLILE, 1) P<0.05; 5.0 58841 1A, 2) P<
0.05; S HIVEX BRAL AR, 3) P<<0.05; 5 ka4l Ak,
4) P<<0.05,

Note: Compared with the sham surgery group, 1) P<0.05; com-
pared with the heart failure group, 2) P<0.05; compared
with the negative control group, 3) P<0.05; compared with
the overexpression group, 4) P<0.05.

24 SHL.OILAH L TGF-B1.Smad3 5 11 %5 K T
Heis

SBFARA LR, KA 44H KEONEHZ TGF-
B1.Smad3 & IR IAK I I &, 25 A S0
R L(P<0.05) ;5.0 3z ug 2 B X RAH AR,
R A R R RO LA S TGR-B1 .
Smad3 & FH F A K B AL, 2R B A 50+
HE X (P<0.05); St Fakdl lois  Be At Tkl kR
LD WLIZHZ TGF-B1 . Smad3 & [1F14 /K - ¥ 8] i 7)
L EREAGIFE L (P<0.05), W#ES E2,
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x5 SHOHELATGF-B1.Smad3 EHRIAKFLLE (7+s5)
Table 5 Comparison of TGF-f1 and Smad3 protein
expression level of myocardial tissue in five

groups (x+s)

41 5 n  TGF-Bl/GAPDH Smad3/GAPDH
WTEARHE 12 0.37£0.12 0.41£0.11
DIERH 12 1.68+0.22Y 2.23+0.32Y
BIPEXF B 12 1.72+0.18" 2.314:0.26"
ahgeikdH 12 0.7640.19V29 1.2240.21"2¥

BeAdRkdl 12 11740209994 1.7540.16"29%

ST, 1) P<0.05; 5.0 R4 I ,2) P<
0.05; SPIMEXTIRALLLEE, 3) P<<0.05; Sid Rk AL,
4) P<0.05,

Note: Compared with the sham surgery group, 1) P<0.05; com-

pared with the heart failure group, 2) P<0.05; compared
with the negative control group, 3) P<0.05; compared with
the overexpression group, 4) P<0.05.

1or-p1 D -
. —ee-e

CAPDH (- . .

A B C D E

T A BT ARG B oL )3 20 5 C O BIVEXT IRZH s D oy
R E ARG RIA 4
Note: A is the sham surgery group; B is the heart failure group;
C is the negative control group; D is the overexpression
group; E is the combined overexpression group.
El2 54 TGF-B1.Smad3 EHE&HE
Figure 2 Protein band figure of TGF-p1 and Smad3

in five groups

3 i it
3.1 IncRNA H19 ik 33K ] PR O E 805 PR P2 , X
FONERE

O JULET A 18 o g s %) 5 2 BEEAL
O JULEH B i S £ A ) od JBE AR m] S B0 Ty e e
B, L 2 0 g D I RE RO AT 4R AL
R B2 PO ) B O P E Y B AR . CVF
JEPPAR O WLET 4EAL A DL Y B A5 AR BRSO
T3 R BRSO JILZH 2R B R S i D A, i
A1 HESIAA T, CVEF BT, Hh BB e f 0 UL 2T 2
7L o ABFFEEE R W, 5.0 1 2R AL BIPEXS
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MEH A, if #3520 LVEDD . LVESD 2 Bl 5 B A%,
LVFS.LVEF ¥ i 7} 5 5 5 Rkl A i
FIKYL LVEDD \LVESD #78 . F+ & , LVFS \LVEF 2
W BTG 5 500 J1 3 21 BT BR A Fe B, o 3R ik
20 R B LA 258 D v A B 308 0% fie , 40 ) 9 55 40
i, CVF B i A%, $2 75 IncRNA H19 1t 3% 3K )5 7] U8
GEO WUV SUPY i S G A B0 O ILET 4, 0
LA 5 F2 B, T ek s O LI RE . R L, A 5 4
I IncRNA H19 7] 842 2 AL 1 3258, 7E18 PR 0
WAB DY a S i e A A R (Y ST R
I e A R R RIS A AR
3.2 IncRNA H19 i 2R EO e sl fe 5 i
TGF-B1/Smad3 {5 5 # #% . {1 ] miRNA-200a %
B S

EN RTINS P Ny b~ K4 R L DO K
Fe#, i F R A SRR A KRG WL 8L TGF -
B1.Smad3 & [ 1K /K F- Fl miRNA-200a #% 5% 7K -
WA G, IncRNA H19 5% 58K 8 Tt iy s 5 ad 3%
IR LB, BA o Rk R B WLAH 21 TGF-B1
Smad3 & 1235 7K - Fl miRNA-200a % 5% 7K F- B
Fhir, $278 IncRNA H19 3 ik sl .0 J il nl gg 5
W 4% TGF-B1/Smad3 15 5 8 % . 3 il miRNA-200a
FKIXA K. RS FHER XKD TCGF-B1/Smad3
o 1 A R O LET HE AL g O L) RE P &
FEAEM . TGF-B1/Smad3 15 538 f& 5.0 ILET 44k
UM, TCF-B1 jE A 2T AL LRkl , TGF-B1
1) o7 2% 3k TR 1 D5 B, D 9% 240 i A1 356 Jo g R
fifg ' TGF-B1 nJ it — il Smad3 33K, JH sl £ 4
LA 7 260k, PRI £ 4k #2120 . AHFSE In-
cRNA H19 o 2 35 W] BEARAG 100 77 32 9 K B0 LA
AU TGF-B1/Smad3 5 53 B AH G R 1 1Y Rk, iF
—HIE S IncRNA H19 X0 LT 2 Ak i 4 1 4 F
@ IncRNA H19 2350 J) 523 1] 8 5 1845 miRNA-
200a A 5%, ABFFE S R, miRNA A 38950 J) 5 58 41
KL B FRIL fEO ) iy R EZAERDY,
miRNA-129 .miRNA-212 .miRNA-200a /& ik Al 5
Kot 13 v 0 WL M2 BERE R, 51 & 280 &
I, SECO M RERE RS . A BF ST IE S, miRNA-
200a J& IncRNA H19 Ay #E LM 0 ARHF 5T IncRNA
H19 3 3K, 18 M0 77 5 o K FUL WLZH 4T miRNA-
200a BH & FEAIC . PRI L, #FE 0 IncRNA H19 7] GE i 1o
P4 miRNA-200a, AT 035 0 J) 520 . itk — 25
ISF X BRI, ASHFFELE IncRNA H19 33 2635 1 [
| miRNA-200a ik , 45 B & B, I miRNA-



VRMEAE 3L T TGF-B1/Smad3 {5 53 B4R 1T IncRNA H19 X 18P0 77 55 38 K BRI 5

200a A Jil 55 IncRNA H19 35 Z6 35 X148 VR0 J7 538 kK
SO I RE AL LA 4E b B 2 A, 90— 2R 5 In-
cRNA H19 A fE il 1 445 miRNA-200a, 0.0 /1 %
Ik FEAE DL
4 N Z

IncRNA H19 i:f 2 15 1] A O LET 48 A A O E
PR, 2 DI RE , T AE -5 145 TGF-B1/Smad3
{5538 % I miRNA-200a 154 56
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Effect of IncRNA H19 on Rats with Chronic Heart Failure
Based on TGF-p1/Smad3 Signaling Pathway
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ABSTRACT  Objective: To explore the effect of long non-coding RNA H19 (IncRNA H19) and microRNA (miRNA)-200a on
cardiac function and myocardial fibrosis in rats with chronic heart failure based on transforming growth factor-p1 (TGF-f1)/Smad
homolog 3 (Smad3) signaling pathway. Methods: A total of 60 clean grade adult healthy male SD rats were randomly divided into
sham surgery group and model group. The model group were selected to construct rats model of chronic heart failure by ligation. Af-
ter successful modeling, the model rats were randomly divided into heart failure group, IncRNA H19 negative control group (nega-
tive control group), IncRNA H19 overexpression group (overexpression group) and IncRNA H19 overexpression+tmiRNA-200a
overexpression group (combined overexpression group), with 12 rats in each group. At the 1st, 4th, 7th, 10th, 13th and 16th day, the
negative control group, the overexpression group and the combined overexpression group were injected intravenously with IncRNA
H19 negative control plasmid at 5 mL/(kg-d), IncRNA H19 plasmid at 5 mL/(kg-d), IncRNA H19 plasmid at 5 mL/(kg-d) and miR-
NA-200a plasmid at 2 mL/(kg-d) in the tails respectively; the heart failure group and the sham surgery group were only injected with
equal dose of normal saline, once a day. Two days after the last injection, color Doppler ultrasound was used to detect cardiac func-
tion indexes [left ventricular ejection fraction (LVEF), left ventricular fractional shortening (LVFES), left ventricular end-systolic di-
mension (LVESD), left ventricular end-diastolic dimension (LVEDD)]; Masson staining was used to detect myocardial fibrosis and
collagen volume fraction (CVF); real-time fluorescence quantitative PCR was used to detect the transcription level of IncRNA H19
and miRNA-200a in myocardial tissue of rats; Western blot method was used to detect the protein expression level of TGF-p1 and
Smad3 in myocardial tissue of rats. Results: Compared with sham surgery group, the protein expression level of LVEDD, LVESD,
TGF-B1, Smad3 and transcription level of miRNA-200a in the other four groups significantly increased, while the protein expression
level of LVFS, LVEF and transcription level of IncRNA H19 significantly decreased (P<0.05); compared with the heart failure group
and the negative control group, the protein expression level of LVEDD, LVESD, TGF-B1, Smad3 and transcription level of miRNA-
200a in the overexpression group and the combined overexpression group significantly decreased, while the protein expression level
of LVFS, LVEF and transcription level of IncRNA H19 significantly increased (P<0.05); compared with the overexpression group,
the protein expression level of LVEDD, LVESD, TGF-f1, Smad3 and transcription level of miRNA-200a in the combined overex-
pression group significantly increased, while LVFS and LVEF significantly decreased (P<0.05), and the transcription level of In-
cRNA H19 was not statistically different (P>0.05). In the sham surgery group, only a small amount of collagen was distributed in the
myocardium, and the tissue cells were closely arranged without obvious gaps; compared with sham surgery group, there was a large
amount of collagen hyperplasia in the myocardial tissue of rats in the heart failure group, the cell arrangement was not uniform, and
CVF increased significantly (P<0.05); compared with the heart failure group and the negative control group, the myocardial collagen
proliferation in the overexpression group relieved significantly, the cells were neatly distributed, and the CVF decreased significantly
(P<0.05); compared with the overexpression group, there was still a large amount of collagen distribution in the myocardial tissue of
rats in the combined overexpression group, the intercellular space was enlarged, and the CVF increased significantly (P<0.05).
Conclusion: Overexpression of IncRNA H19 can reduce the extent of myocardial fibrosis and cardiac injury and improve heart func-
tion, which may be related to the regulation of TGF-B1/Smad3 signaling pathway and the inhibition of miRNA-200a expression.
KEY WORDS heart failure; long non-coding RNA H19; microRNA-200a; TGF-p1/Smad3 signaling pathway; heart function;
myocardial fibrosis
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