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Abstract: Objective To investigate the effects of abatacept ( ABT) —
mediated micro ribonucleic acid — 16 —5p (miR — 16 —5p) in rats with

acute myocardial infarction ( AMI) based on the neurogenic locus
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AMI rat

model was established using the left anterior descending coronary artery ligation method. A total of 50 rats were

notch homolog protein 1 ( Notchl ) /hypoxia inducible factor la (HIF — 1) signaling pathway. Methods

randomly divided into the sham — operation group ( thoracotomy without ligation) , model group, experimental group
(5 mg - kg™' ABT), Ad —scramble group (tail vein injection of adenovirus — coated NC — mimic) and Ad — miR - 16 —5p
group (tail vein injection of adenovirus — coated miR — 16 —5p mimic) , with 10 rats in each group. Cardiac function
indicators in each group were detected by echocardiography. Fluorescence in situ hybridization was used to detect
miR — 16 —5p relative expression levels in rat myocardial tissue. Enzyme — linked immunosorbent assay was used to
detect serum lactate dehydrogenase and creatine phosphohykinase levels, as well as inflammatory factor and oxidative
stress factor levels in myocardial tissue. Immunofluorescence was used to detect Notchl and HIF - la protein

expression in rat myocardial tissue. Results The left ventricular ejection fractions ( EF) in the sham — operation

group, model group and experimental group were (64.72 +6.15)% , (42.70 £5.26)% and (59.51 +6.61)% ,
respectively ; the relative fluorescence intensities of miR — 16 —5p were 1. 00 £0. 11, 2. 53 0. 33 and 1.37 +0. 19,
respectively; the lactate dehydrogenase (LDH) levels in the sham — operation group, model group, experimental
group, Ad —scramble group and Ad —miR =16 —5p group were (154.64 £27.48), (347.14 £48.67), (173.42 £28.45),
(179.75 £29.83) and (336.47 £41.35) 1U - L', respectively; the creatine phosphohykinase ( CPK) levels were
(161.37 £29.14), (425.43 +52.34), (201.67 +31.23), (197.74 £30.48) and (413.46 +49.78) 1U - L',
respectively; the interleukin — 13 (IL —13) levels in myocardial tissue were (35.48 +6.93), (129.64 +19.51),
(52.52 £8.48), (51.62+7.32) and (118.42 £19.51) pg - mg™ ' prot, respectively; the superoxide dismutase
levels in myocardial tissue were (83.45 £13.42), (34.54 £5.61), (76.63 +15.63), (75.87 +14.23) and
(41.75 £5.92) U - mg™' prot, respectively; the relative fluorescence intensities of Notchl were 1.00 % 0. 16,
1.86 £0.22, 1.36 £0.19, 1.29 +0.25 and 1.71 % 0.28, respectively; the relative fluorescence intensities of
HIF — 1o were 1.00 £0.13, 2.41 £0.37, 1.64 £0.24, 1.57 £0.29 and 2. 10 = 0. 38, respectively; the above
indicators showed statistically significant differences between the sham — operation group and the model group, between
the model group and the experimental group, and between the Ad — scramble group and the Ad — miR — 16 —5p group
(P<0.01,P <0.001). Conclusion

pathological damage and fibrosis, and reduce oxidative stress and inflammatory responses by mediating miR — 16 - 5p

ABT may protect cardiac function in AMI rats, improve myocardial tissue

expression to regulate the Notchl/HIF — 1o signaling pathway.
Key words: abatacept; acute myocardial infarction; micro ribonucleic acid — 16 —5p; neurogenic locus notch homolog

proteinl ; hypoxia inducible factorl o
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Table 1
(CVF) in rats of all groups (x £s)

Comparison of myocardial collagen volume fraction

Group n CVF(% )
Sham - operation 10 4.24 +£0.78
Model 10 31.45+5.92* %~
Experimental 10 15.95 2. 87444

CVF: Collagen volume fraction; Compared to sham — operation group,

*** P <0.001; Compared to model group, ““*P <0.001.

B 1 PPy (ABT) X b O JIUREAE ( AMID) BRI B JILZE 20 A5 T FIET AL 520 (% 200)

Figure 1
in rats ( x200)

Effects of abatacept ( ABT) on myocardial histopathological damage and fibrosis in an acute myocardial infarction ( AMI) model

Sham — operation group: Thoracotomy without ligation; Model group: AMI rat model established by left anterior descending coronary artery ligation;

Experimental group: After modeling, subcutaneous injection of 5 mg - kg ™' ABT; [ :Hematoxylin — eosin ( HE ) staining detected the degree of myocardial

tissue injury in rats from each group; II ; Masson staining verified the degree of myocardial tissue fibrosis in rats from each group; A: Sham — operation group ;

B: Model group; C: Experimental group.
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3 ABT 3¢ AMI &8 K ROHLAL H miR —16 - 5p
FIEKFHIF T

P T BT AR 41, B A 20 K RO L4 4
miR =16 = SpAHX} IR K- 5k 2 T (P < 0.001) 5 #H
BT LB R B LA 8 miR - 16 - 5p #H
X IR AKOF R (P <0.001) , IL3& 3,
4 ABT i@3d miR -16 - 5p X AMI 23! X R I 75
LDH #1 CPK & E£H80

S FAR LA e, A A 4 KRR L 37 H A LDH A
CPK & #BET R (# P <0.001) ; 5EAIHAH I,
SEER AR B R R bR 4 B L (34 P <0.001) 5 5
SCECCHAA L, miR - 16 — Sp PP SE56 2 K B 38 45
TGt 2R TLGE I FZE X (¥ P>0.05);5
miR — 16 —5p FIPESCEEZHAH LG, miR - 16 — 5p 52
B9 2H K B B R AR 38 8 3 s (3 P <0.001), L
#*4,
5 ABT &3 miR - 16 —5p Xt AKX R M iF
4B 28 R R UE B F B #im

SRF AL, B2 R S E A0 LA 2
IL-1B FIIL -6 KT B ZEF i (¥ P<0.001); 5
I NS i W N W S G = R Tl 39
(¥ P<0.001) ; 5B 2HAH L, miR — 16 — 5p BAMESE
AR E R TES 2 E 22 R TG it 22 3
(¥ P>0.05); 5 miR - 16 - 5p BAPESE 50 2H A0 1,
miR - 16 = SpPHPE 52 55 40 K B R 5 b 34 8 2
(¥ P<0.001), L35,

1AL

x3 HARROMNHARA
B(xxs)
Table 3

miR — 16 = 5p X FRIBACF [ L

Comparison of the relative expression levels of

miR —16 —5p in the myocardial tissue of each group of rats (x +s)

Relative fluorescence

Group n miR —16 -5p

intensity of miR —16 —5p
Sham — operation 10 1.00 £0. 15 1.00 0. 11
Model 10 2.04+0.39" " 2.53+0.33***
Experimental 10 1.16 £0.21444 1.37 £0. 192444

Compared to sham — operation group, *** P <0.001; Compared to model

group, 242 P <0.001.

6 ABT &5t miR —16 - 5p M KA KR ME
20 28 R A R B T Y R i

SHEFARLUH EE , A7 2K BT S0 gL 4
SOD K S ¥y i 2 B A%, MDA /K % 35 8 2 7t &
(P <0.001) ; SAAILHAH Eb , 5256 41 R BRI A2 0
LA 2 SOD /K733 4 25 7 i85 , MDA 7K P-4 I 25 %
filkK(¥ P <0.001) ; 554 AH L, miR - 16 - 5p Bk
AR LR ES I F L2 R G
X (¥ P>0.05); 5 miR - 16 - 5p PESLIAAALL,
miR — 16 — 5pBHPE S5 20 K BRI A0 L2 SOD
KO % RS, MDA K E ¥ EE 5
(# P<0.001), 136,
7 ABT @it miR -16 -5p S ZFHA KR OCALAR
Notchl/HIF - 1o % E A RIZH I

S FARLIAH H, SRR B0 WAL 2 Notchl
FHIF — 1o mRNA J2 85 [ A X 3235 /KT 35 48 25 T
()P <0.001) ; SEFILAH EL , S50 40 R B R FR A
Pplp % BEAR (3 P < 0.001); 5 5255 20 A1 1,
miR - 16 - SpBAPESLIR 4 KR iR FE AR g2 b 22
S TG X (¥ P >0.05) ;5 miR - 16 —5p [f]
PESCEGAHAH L , miR — 16 — Sp PHE L5020 K B ik 4
FR¥ I E T (P <0.01,P <0.001) , W37,

1AL

x4 FARBRIMGG HFLER I & H (LDH ) F1JJLER i i ( CPK)
TR (2 2 5)
Table 4

creatine phosphohykinase ( CPK) levels in serum of rats in each

Comparison of lactate dehydrogenase ( LDH) and

group (x %)

Group n LDH(IU - L") CPK(IU - L")
Sham — operation 10 154.64 £27.48 161.37 +29. 14
Model 10 347.14+48.67***  425.43+52.34***
Experimental 10 173.42 £28.45%44  201.67 +31.23244
Ad - scramble 10 179.75 +29. 83 197. 74 +30. 48

Ad-miR-16-5p 10  336.47 +4]1.35444  413.46 +49 78444

Ad - scramble group: Tail vein injection of adenovirus — coated NC — mimic
48 h before modeling; Ad — miR = 16 — 5p group: Tail vein injection of
adenovirus — coated miR — 16 —5p mimic 48 h before modeling; Compared
***P <0.001; Compared to model group,

to sham — operation group,

A4 P <0.001; Compared to Ad — scramble group, 444 P <0. 001.

R2 FAKRBOIIRESE b EEF AR NAR (LVDD) Ze Wi A A2 (LVDS) FilZe 2 5 10 B (EF) B FE (% £5)

Table 2 Comparison of left ventricular end diastolic dimension ( LVDD), left ventricular end — systolic diameter ( LVDS) and left

ventricular ejection fraction (EF) in rats in each group (x £s)

Group n LVDD( mm) LVDS(mm) EF (%)
Sham — operation 10 18.37 2. 06 10.59 =1. 89 64.72 +6. 15
Model 10 26.31 £3.50" " " 17.72 £2. 12 * 42.70 £5.26" " *
Experimental 10 21.01 2. 8244 12.88 £1.83244 59.51 £6.61°2%

Compared to sham — operation group,

*** P <0.001; Compared to model group, 24P <0.01, 2242P <0.001.
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RS AAREMEE OIS P EA R - 1B(IL - 1B) Fl IL -6 /KPR LA (% +5)

Table 5 Comparison of interleukin = 13 (IL - 1) and IL -6 levels in serum and myocardial tissues of rats in each group (x +s)

Serum Myocardium

Group n

IL-1B(pg - mL™") IL-6(pg - mL™") IL - 1B(pg + mg~"prot) IL -6(pg - mg™~" prot)
Sham - operation 10 101.34 +17. 84 69. 58 +12. 04 35.48 £6.93 39.82 +7.41
Model 10 269.56 £36.85" " * 210.31 £31.54*** 129.64 £19.51 " * 147.48 £24. 51" *
Experimental 10 118.59 £16.362444 104.17 £12. 562444 52.52 +£8.48444 56.34 +6. 86242
Ad - scramble 10 116.38 +15.71 101.46 +13.79 51.62 +7.32 57.65 +7.34
Ad -miR - 16 -5p 10 256.50 +32. 84444 203.14 +35. 49444 118.42 +19. 51444 131.45 +21. 62444

Compared to sham — operation group, *** P <0.001; Compared to model group, 2% P <0.001; Compared to Ad — scramble group, 444 P <0.001.

R 6 ARG Ko WILLE i A b AL (SOD ) AN — 5 (MDA) JK-FHY ELA (x £ 5)

Table 6 Comparison of superoxide dismutase (SOD) and malondialdehyde (MDA levels in serum and myocardial tissues of rats in each

group (x %)

Serum Myocardium
Group n
SOD(U - mL~") MDA (nmol - mL™") SOD(U - mg™" prot) MDA ( nmol - mg =" prot)

Sham — operation 10 112.29 £18. 67 13.29 £2. 17 83.45 £13.42 4.26 +0.91

Model 10 53.47 £9.54 % * * 39.81 £6.07* " 34.54 £5.61* " 21.42 +£3,94** *
Experimental 10 95.14 £ 14. 74444 18.12 2, 58444 76.63 £15. 63444 9.54 £1.3440404
Ad - scramble 10 94.85 +15. 69 19.57 £2.74 75.87 +14.23 9.31+1.89

Ad -miR -16 -5p 10 61.64 +8 86444 28.48 +6. 13444 41.75 £5.92444 16.42 £3. 27444

Compared to sham — operation group,

*** P <0.001; Compared to model group, 422 P <0.001; Compared to Ad — scramble group, 444 P <0. 001.

KT BARRBOHHL PR PERE N Notch [RIRE I 1 (Notchl ) FIERAE TS T T 1 WAL o (HIF — La) mRNA FIAR X} 5 't 58 52

KB (2 5)

Table 7 Comparison of mRNA and relative fluorescence intensity levels of neurogenic locus notch homolog proteinl ( Notchl) and hypoxia

inducible factorlae (HIF —1a) in myocardial tissue of rats in each group (x *s)

mRNA levels

Relative fluorescence intensity levels

Group n

Notchl mRNA HIF — 1o mRNA Notchl HIF -1«
Sham — operation 10 1.00 +0. 18 1.00 +0. 19 1.00 +0. 16 1.00 +0. 13
Model 10 2.35+0.41% %" 2.17£0.36* ** 1.86+0.22** 2.41£0.37***
Experimental 10 1.23 £0.24252 1.15£0.212442 1.36 £0. 19444 1.64 +0.24554
Ad - Scramble 10 1.18 0. 21 1.13+0.22 1.29 +0.25 1.57 +0.29
Ad - miR -16 -5p 10 2.08 £0.36444 1.93 £0. 32444 1.71 £0.2844 2.10 £0.3844

Compared to sham — operation group, *

it
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** P <0.001; Compared to model group, 244 P <0.001; Compared to Ad —scramble group, 44 P <0.01, 444 P <0.001.
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