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FE B AT ek BN (ERAS)IRITH7 RS Rk B D % 3 240 LR 58 (AMID) 2 B & AR 3 BRAAN
(PCORJE BH S B, FE  ®F2020F5H—2023F5 A £ 4 ERARKER S AFHLE I AMI
BF 26, R A F R ko Ay 3 R Fe X IE 0, A4 46 6] . 2 LANTRJG 3 2 HLTEAL ST IE 78 97 A PCI
Ri&IT o MBAENCAET AR E, TAFCIER LN %, RIEEAEITEALE 7 FoF S kA DI
A R TERASHH A CIER I NS, 50 TINET NAEINAB NLEIANAB, RAHES
NEAE 5 B A T B L T & (PP) L £ B R W42 (LVESD) | £ 8 £ 4 fe 4 8 (LVEF) ; 5K A S il
127X (CPET) #-F 12 3 At 7y, L4635 S & 403 18] (ED) MR AZ (VO,)M%E L AP (AT)E; R A F K411
15 Bk o AT UM R e i N 5% % 4h BK AT AR (NT—proBNP) , 5K A 2 "2 A B A B i ] 2 A8 B AL 4 AL Bl
(SOD) &P, K A AR B S5 Vb &0k M 2 R =B (MDA) &k KT, R R JEak KM Rk & il & B3 AL
B A1 (T-AOC) , K A BE B o ) B M i 2 G w e -% —18(IL—18) B HF ML S TR EMBHF T HREE 3
(NLRP3) . & 282 —1B(IL—1B) A&k R -F, K A BEBR % 98 304 ok ) € 4 B T —kB(NF—kB) A K-F, K
B 6 5 %0 F 47X 3 (6MWT) 3-4% S B 7 58 ; KA S MUAR I % 45 B3R 4E & 2 (MIDAS) " - E B F A ER T,
%R HlGaTri, 2% 1A AJE D% 34 A G PPLLVEF 39+ % (P<<0.05),LVESD .NT—proBNP &
BRFHBEAR(P<0.05); 5% 1A A B4, 24891 % 3 A~ A J& PP.LVEF ¥4t & (P<<0.05) ,LVESD .NT—
proBNP & ik K -F ¥ AL (P<0.05) ; 5 Fl — BF ) 3 R AL L 4R X I 2091 26 1 A A )G D% 3 A Al J6 PP.LVEF ¥
% (P<0.05) ,LVESD .NT—proBNP F ik R-F ¥ AR (P<0.05), G4, 240 % 1A A B Il %
3R G VOME ATAEH I3 (P<0.05) ,ED ¥ 3£ K (P<0.05); 5% 1A A B red 28N %3 /A B
VO, A8 AT 1E 37 3 (P<<0.05) ,ED 3 2 K (P<<0.05) ; 5 Bl — A [a] &F BB 2R b &, X 362001 26 1 /N AL B LD %
3/MAJE VO ML AT 15 (P<0.05),ED ¥ 3 K (P<0.05). Sil%arbs, 2489 % 1A A & ) %
3N A G SOD & . T-AOC 371 & (P<0.05) ,MDA F& ik K-F 3 A (P<0.05); 5% 1A A B ik, 24
WL 34 A )& SOD & . T-AOC 37t 5 (P<<0.05) , MDA % ik K -F 3 BAK(P<0.05) ; &5 B — B ] % B 28 3k
BRI AIAAJE D% 3/ A G SOD & . T-AOC 37t & (P<<0.05) , MDA % i K -F 3 AR (P<
0.05). SR, 2289 % 1A A J& % 3/~ A )& IL-18.IL—1B .NF—kB .NLRP3 & ik /K -F 3 AR (P<
0.05); 5% 1A A G i, 2489 % 3/~ A J& IL—18.1L—1B .NF—kB .NLRP3 % ik K -F ¥ BEA%(P<0.05); 5
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Bl — B A) A R 2R b AR RIS A 1A A e DN % 3 A A G IL—18IL—1B . NF—kB . NLRP3 & ik 7K F 35 A%
(P<0.05), SIZ%aTres, 240N % 1A A)E %3N A B MWT 33 m(P<0.05) , MIDAS #F 4~ 3 1%
(P<<0.05); 5% 1A A B a2 %4 34 A Jg 6MWT 338 (P<0.05) , MIDAS #F 434 4% (P<<0.05) ;
5t a b XA G 1A A D% 3 A JE 6MWT 3 m , MIDAS #F 4 ¥ 4K (P<0.05) ., #&# &
T ERAS 6937 2L IR e L) %4 TR F AMI 2% PCI R )G & AFEY BN A A KR, A B THES

i, RSB ST A AR IR R A

EIE AMS IR ik A M S IR A D % 2 R BIRFDIRANAKR ;S R iE A

2.0 JUBEBE (acute myocardial infarction, AMI)
R Mg s A R M E R IE 2 B
Oy DO IRPER AT e M R E R et &
EZ%’IﬁﬁJ%ﬁfl\/\(percutaneous coronary intervention,
PCL) i Y7 AT 1ok i 3 e 7 B8 P 26 19 3l ik, 1k 52 10
i, 2 EO U M, BB R A . (HPCIAR R
AHEAR, 2245 O WU ZUE i —E Bt , HFARA
RE T AR B DK s R RE AL , BB RS AT A AE I A0
PR | 0048 Dl BE 40405 S5 0 0 1 I TR 2R, FE &
Bl I BH 2 KU o I R WF ST 46 & B O
JIFE 5 S VI A 98 5 e AR 2l DK L O 1 54 Bl B A
o3 0 T RE A5 O T EA BURPE . BT T
AMIEE O HEFR S B RIS — 5. AE580
JIE RS2 25 = INARCRL iz Bl R 24 55 05 A
FOEEBE AP, B = B, B BT
AR ) ARG G B A, P BACR KA.
B &2 AMF) (enhanced recovery after surgery, ERAS)
AR B0 R T S I 2 ik TR IR BE o, DL 27 B A
BA B A S BE Al Sy £ SR AT 20 JIE B A I 25, £
A B T AR T A L D45 T 2 A R TR
R AR BN R SR AN BRI, B A S BLGE O
TIRERY H By s AWFFE 221K B 2k T ERAS f 8 Al
O YN RN T PCIAR ST AMI 5 v i1 S FRa

F, DI R I PROCR A5 #1007 g 2%
1 IERER
L1 Bl REbsiE
111 AR QO FF6 AR EE 20 g 2
Iy 4=tk ST Beda v 2.0 URE S 12 Wr 136 7 15 7
(2019)) "L WikrifE ; @ B IR 22 AR, #3Z PCLAR
097 ;@ K IS HFRI<10 h; @ L P BE Killip 43
K1~ 96 B8 LK IR H i X,
REBCA RO A A B FE .
112 HEBRARUE QO A I A 2SR A0 1 1 5 952
W @ HEA BRI Q) A I A M AR
H @ MAAEAERS 2 BRiE W s 3 & FAAe
AF B2 WO s 5 © A 0T S (BE I D e i
T @ WA B FER E MM E 44 ;@ ik
AR AR5 5O AU % B 50 K
W & - H PR T BURT #H -
1.2 ekt

PEFE 20204 5 H—2023 45 A EARE X AR E
B0 NRHICIA 9 AMT 2235 92 4], >R FHBE HLEL 7263
A3 R R BEL RIS 40, B 4H 46 1) . 2 2] —fEVERE L
LSRG L (P>0.05), A T ek,
A5 B e AR XN R R G A8 B A L 2 B2
FHE (S :2020001) . WK1,

R1 28—REREER

Table 1 Comparison of general data between two groups

L Y)RE Killi
I AR - j;jfg&‘ Y ot
=il _ » — = 2
B 4 (x+s,%) WA/ (x+s,h) [x+s, (kg/m?®) ] THE GIEE MURE GiEE 1L N AR B

18 59.154+6.78 5.34+1.39
21 57.98+7.31 5.4441.46

SHHRZ] 46 28
RYeH  46 25

22.694+1.58 12 10 13 11 29 17 19 12
23.08+1.67 13 12 9 12 27 19 22 13

2 F i
21 THijik

2 4 A Bt i YR 2 a1 YT, XHE 45 TPl
K (BT R DR 04 B 945 55 ) (PeliE (FF 25 ) S PCIAR

IBIT R8T B SRR A ) (SEFEI& R MTT 2624
Yy (BTFE AT ) | L5 58 5K 3R 2 45 4 ok ) (355 e
SRR

2.1 XA fEREARIGR T R AEED b, LU R
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R 2026 4F 55365 2 14

ORERRE NS thar A G155 85 T T AE 0, 1
Sk T J e A OGN EAR L L1 AR 2 B PCTAR S 0
I R A2 31 0ot 17 1 REUR 52, AR AR i R R A
FEEEE e ik T R B 48 5, FE LU RN
F NG THEPFAN LSRR R #4724 B8
S0 0 M P A RE IR, T S B R U SR B
F Sk 5 50 R MR R E B B R, Vs i
A2 I A H AT E I 2, I R) 95 60 7E 30 min 2247,
RIGHELETH3H .

2.1.2 RERAL 7E R ARG T RE L JE R I
g L ml b, S2 5L T ERAS B8 8T 2800 e &2 )1 4k
37 ERAS I HL/ N, B 53 A4 1 440 B3R
A 1 A0SR IR EA 1 AREREA: 44T
REPHA R 8ZWHPEAR , iR IBITA
KPR RN RGER . #iEABE NS
F R EVEN T UIN A ERAS B K St 40 1) |
AMI Y7 55 PCILI F AR A B & o 5 840
WA TG4 . ERAS LI B/INALAY 51 4 2 2 5 15
J BB RE X TAE

2.1.20  YIZkEr T AF VI arJF sk i, %
He 1 2P B G ZI BB R RO B - , RI7E
T G830 9 1 DB, SR FH BB 75 S Dl S8 3 s
OV B B A % A T LA B [l 7, P [ =
Az 5 R DA A, DA E R I R . [ HE 1]
PEAR S RIELH, 5B RE R B, o
Jil AR STAR O, I PR R 4 AR 2T
O s AR TE 2T R B A R RR AR L, ANk
WINPT 259 AFFE b Rl 55, it sk AR
HANREER, LIME IR A AT R A A

2.1.2.2 R SRALANT R, B R
IRAE AR TR IR N 22~25 °C I 40%~60%,
it P B I A BB - S AR A 3, O T B A
VAR T BOIRAS | A FE AR b R T, B A A R
WM FAR, K EEZE BB RS, 5WRET
PN DI TJCEEBR A , 10 FL A F AR R RS R
BRI ITVEA S T

2123 K5 HEEWHGE, EEVES THER T
W TR AN A4S R, P BN B b IR) 3R R A A )
7] 5 BRI S5 A R T SR B T R R R i
Wk RJF 1~3 dIF IR LB shill 2, AR
b BB PEAT DU R L B AR B AR A H
2R, B 15 mins RJF 4~7 d, 38 5 & AT Rl L)
REUNZR RIFIE Bk IR I 4R58) I8 A0 TT J

48

PRIEG S R RATE B RINATE S 8, B H 1K,
IRV ZREER 5 min, B H Z 21 M ZRt ], 255
7RI INE] 20 min.

2.1.2.4 BEAMRESR S MBEHT, 5 R R
B I 2505 58, MRl R B 0 B0 D RE IR B A
B AT RSN G o B S IN 2 1 S A1 48— 5 i~
fsf 8] = 2 7 (frequency—intensity—time—type , FITT) J5
W, IB S A s B R 3~ 5 0, ks B i
il 2~3 K, A Rz s S hikliz shis H 2547 . iz s
B AEm s, W LA B PR EE 7 | JC B O A TR
HH. BB RS s s btz g,
WATE B BT 5 IH2E WA R iz g, sl 2k
J Bz . 3z S IE] . B S AR i B E
10 min/d, Al Z#HE Iz s, Z2ARJE 140 H 53]
30 min/d. iz 3l B B A WS LR
AR IR o BRI 14 H N2 HHA A
B8 (B AAT 4 BOD L B CRIE ) RS
55 2 A TR A0 M N4 LAz Bl , MR 9 A0 5 ik
PSR A VDA% LR A5 AR A A B BTN S o TRl
e B B B S H R IJFT R 2
O WE R S UARET P BN B R 2 A R BE U
VIR, T B IGO0 (DI R4 532 B2 AR, OF
B 1 UCPEAS BRSO DRE ) KA i it
S5 AR HAACTE B0 3% A0 6 Iz S i H Ras sl )
HEETH3ANHA .

2.2 WigkEbs

221 DINRERIN SR AT 0 IR S 2 W (56
[l ATL 2 A , APOGEES000 A ) il 5 £ 2 Il 5 iy
IR 1A JE %k 3 H 5 (B D)3 (peak power,
PP) . £ 0 % W 46 K 1 N 4% (left ventricular end—
systolic diameter, LVESD) 220>z 5 1435 (left ven-
tricular ejection fraction, LVEF) .

2.2.2 s Il SR E 35 (Cardio-
pulmonary Exercise Testing, CPET) PF-Af B & 11 k71
W1 AJE N3 DA Jazshi Ji. CPET 4%
D iz s 221} 8] (exercise duration, ED) : 15 sh{F4E
Y RS TE] 5 @) $% %8 i (oxygen uptake, VO,) WA : BE
% it 52 45 K32 3 B ar B 9 VO, 5 @) JC % (anaero-
bic threshold , AT) { - i 3 71 fif iz Sh N, HILIA i A7 41
ARy T2 vy T A Ry 320 U8 A i L

223 DR SUEALRE ST RISSRE R A R
ERBFINGRET IR 1A e k340 H e 255k
BF 5 mLJFFE k0L, L) ThermoMicrol7 2 & 20 B0
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HLESL 10 min (S42 8 cm JF4 3 3 000 r/min) , 73 E5 1ML
i, BT -80 COMEP IR FF G . SRHIP R 411105
RGBT AN S LA N i 1 44 0K Fi 442 (N—terminal
pro—brain natriuretic peptide , NT—proBNP) , X i i 5
S HEYIFRHEY A 2350 DL B RS S A B |
A L LG 2 TR L (2 k0 5 7 SR A ) AL T (supero-
xide dismutase,SOD) {4 . N & (malonylialdehyde,
MDA) FER7K - 5 AFEMCEY) I LE (050 ST Ak
HE 77 (total antioxidant capacity , T-AOC ), AN EHEE
SR YR AL DT IBC 5 R B D A 1 AN
/% -18(interleukin-18,IL-18) A% 11 FR4S A S H Ak
2% ke 3 A2 K 2 11 3 (NOD-like receptor protein3,
NLRP3) | 40 i/ Z -1 (interleukin-18, IL.-1B) &
KAKE R & [ S Abcam A R o DA Gy
TS 1 5 A% -k B (nuclear factor kappa—B, NF-
kB) XK 18 & A LU R T

2.2.4 UDHHIIREPEA R 6738 TIER (6 Minute
Walk Test, 6MWT)™* Al 8 2 I kT O 1 AR E )R ) |
IR IE R34 A Ja 0 Mtihee . Wik
50 m -3 AR , BEE I [E] 6 min, 75 5 2 E TE KR
1R [ 455E , 12 5% 6 min NAP47 BUBEES 1L 0 6MWT,
ST 8 3 AT AR B O IE R R A
ORI PREEATE N 0 7 RS R

2.2.5 REWEBTEIPAE RO WUBESE £ 4k B DEAG
i ¢ (Myocardial Infarction Dimensional Assessment
Scale, MIDAS )" $¥-fit /8 2 I Zx iy O 1§ A2 s ) LIl
1A e N3 H IR ETR B . MIDAS #F )
RS Bl A 25 WA B 1 2 B L HHLG

2y etk IR TR 35 AN H L B
H 2R MRAS (BIR ATHE 228 RS 9, 43 %
JEO~4 43, K43 140 43, MIDAS P43 5 5 34 A2 0 i
R, 1% R N — (5 FE Cronbach’a R
M 0.852,
22.6 ODIEARFMHERER MNABIFIHETI R
R RFEI, G811 2 40T WU [a O PR v L0
LU O 1A R AETE O
23 BilYEJiik

K SPSS 22.0 Ge b 8 #4785 48 3 A . 1HEL
PERLAL B (%) 13om AR AR R 56 . 540
TERILAL (%) 1w , 48] LR Ridit K536 . 3
TEGORHIR N TE 220 A1, B8l R (xes) KoK, 4L 1] 1L
B R P ST RE A ¢ ARG, L[] AN [) s ] 057 Bb 55 R
FEEME )T E0 . P<0.05 KR EREG I

3 & =R

31 24 ARk R 5 PP.LVESD. LVEF Jz NT-
proBNP & kK F L

HINZgnr e, 2 il gk 14~ A s k34 H
J& PP.LVEF ¥ 7t (P<<0.05) , LVESD . NT-proBNP
FERIKEEI AR (P<<0.05) s 514k 14~ A 5 He g,
24 % 34 H J5 PP, LVEF ¥ 7 & (P<<0.05) ,
LVESD . NT-proBNP 2 ik /K - B AR (P<0.05) 5 5
[Fi] — i [RD 6 B A H L iR N R 1A A a5 3
A~ H J& PP.LVEF # 7} & (P<<0.05) , LVESD . NT-
proBNP ik K F-H FEAK (P<<0.05) . WL 2, Al
e B 2 I 2 R L sl L 1—2,

K2 24AXRFEREEPP.LVESD.LVEF X NT-proBNP £ iA 7Kk F Eb 35 (x+s)
Table 2 Comparison of PP,LVESD,LVEF and NT—proBNP at different time points between two groups (x+s)

gl s PP/W LVESD/mm
I ZkHi UERSO Y3 A A plER] U ERSOiNE Wk 34-A 5
SPHA4H 46 77.2149.84 84.11+10.34" 89.37+11.78"%  45.62+2.17  43.27+2.06"  39.754+1.96"?
RIGH 46 76.59+9.41  89.574+11.26"Y  97.62+12.25"%% 44144225  39.1141.92"%  35.6241.84"2%
sl s LVEF/% NT-proBNP/(ng/L)
PR WHEIMAE N3N ARE plER) pERSWilE W3 A )5
XPWEZH 46 38.09+3.87 45.29+4.18"  51.74+4.82V7  1412.96+293.41 985.03+125.64" 642.774+92.16"%
REGA 46 37.45+3.86 49.75+4.31"Y  59.14+5.03""Y  1495.73+324.69 702.54+99.25""  335.24478.56"7%

S UIRAT L, 1) P<0.05; 5%k 11 H G HEL,2) P<0.05; 56— I [ BRZH AL, 3) P<<0.05,
Note: compared with that before training, 1) P<0.05; compared with that after one month of training, 2) P<0.05; compared with that in

the control group at the same time, 3) P<0.05.
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MIEENE)
H R AMIRE , T 4RI 59 %
3 HEHF DR B LVEF N 41%.

WA HE
o WZRATHE .08 E Zs LVEF 57 38%; Y125 14~ H JE 8 7 0 sh E 7R LVEF 8 419%; 1145

W3 H)E

Note: AMI patient in the control group, male, aged 59 years old. Echocardiogram before training, showing LVEF accounts for 38%;

echocardiogram after one month of training, showing LVEF accounts for 41%; echocardiography after three months of training,

showing LVEF accounts for 41%.

E1 xERABRBFFIIZER NG ANREMINEINARESLIE

Figure1 Echocardiograms of a typical case in the control group before training , after

one month of training and after three months of training

ilERT)
TR AMLER S, & AE I 62 4% . BT O3B 7R LVEF h 49% ;145 14 A J5 M 75030 B R LVEF 24 52% ;11| 25
3H A LK B R LVEF 8 59%

Note: AMI patient in the experimental group, female, aged 62 years old. Echocardiogram before training, showing LVEF accounts for

k1A S

I3 A A

49%; echocardiogram after one month of training, showing LVEF accounts for 52%; echocardiography after three months of

training showed LVEF accounts for 59%.

B2 R ABRREFIZGRGNZG AN REMINEINARES LIE

Figure 2 Echocardiograms of typical cases in the experimental group before training,

after one month of training and after three months of training

3.2 2 AN AL VO,V AT {i .ED Lb#%
SUNGRRT A, 2N 1A A TR R34 H
J& VO, AT {EY T+ (P<<0.05) , ED ¥ HEK (P<
0.05); SIZR 1A A JE A, 2 0 ZR 34 A J5 VO,
WEE AT {H 37155 (P<<0.05) , ED #J3E K (P<0.05) ;
5[] — o [ % B 2H LA IR N 25 1A S DI
3/H G VO, IEE AT H T (P<0.05) ,ED Y3

£K(P<0.05). W#3,

50

3.3 241 ARt H] 25 SOD 5 1Pk . MDA #éik K F- K&
T-AOC kb

SYIZan e 2 g 14 A Je R34 H
Ji7 SOD £ \T-AOC #JF+ 15 (P<<0.05) , MDA FRik7K
SRR (P<0.05) s 5145 14 A JE g, 2 4011 25
34 H JE SOD i P . T-A0C ¥ T+ (P<<0.05) , MDA
FEIR KO B AR (P<<0.05) ; 5[] — I i) X6 B 241 |
B A IR 1A A JE 2R3 4 H JE SOD m
T-AOC ¥ F+ 5 (P<<0.05) , MDA & ik 7K ¥ 2 B# A%
(P<<0.05). WL#4.
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R3 2EFFERE S VO,IEE AT E.ED L% (7+5)

Table 3 Comparison of VO, peak,AT value and ED between two groups before and after training (x+s)

wml VO, {8/ (kg min) AT{A/(kg-min)
Vg GRS AR Vg NGRS AR
XPHEZH 46 13124174 15.01+£1.84" 16.28+2.43"% 11.02+£1.14  12.86+1.25" 14.25+1.73V%
WA 46 12.87+1.63  16.09+1.88"Y  19.52+2.57"7Y  10.69+1.12  14.15+1.47"Y  16.18+2.04"*?
n % ED/s
415 b HERT IEREN I %341 s
X R 46 367.24+33.25 465.87+39.56" 504.28+43.19"%
el 46 362.51£31.87 496.13+40.34"% 549.72+49.33"27

T SINZRATHEL 1) P<0.05; 5I1Z5 1A H R HE,2) P<<0.05;5 [F)— R B2 LA, 3) P<<0.05.
Note: compared with that before training, 1) P<0.05; compared with that after one month of training, 2) P<0.05; compared with that in
the control group at the same time, 3) P<0.05.
®4 2HTFIAE 2R SOD iE 1 MDA R ik 7K F K T-AOC EL 8 (72s)
Table4 Comparison of SOD activity, MDA expression level and T-AOC between two groups before and after training (i+s)

agl SOD/(kU/L) MDA/ (mol/L.)
ZH71 S o S S - o - s

UE ! UE iG] W34~ HIa PUEF] WgEINHE 3T AE
XTHL 46 78.64+5.13  86.79+6.08" 97.284:7.93" 5.764+0.71  5.19+0.60" 4.2540.47"

I 46 77.3245.05  92.43+6.37VY  104.82+8.13"%% 5.89+0.74 4.62+0.57"% 3.78+0.43V9%

T-AOC/(kU/L)

5 % P — o =
PUERI] UE R S k3 HIm

X HEZ 46 8.64+1.05 11.49+1.16" 13.35£1.52"%

gl 46 8.364-0.97 13.52+1.37"% 17.57+1.69""

T S UIZRATEA 1) P<<0.05; 5145 1R HAL, 2) P<<0.05 545 [R]— il % A2 U AR 3) P<<0.05.
Note: compared with that before training, 1) P<0.05; compared with that after one month of training, 2) P<0.05; compared with that in

the control group at the same time, 3) P<0.05.

3.4 2 AFIEFR] 4 IL-18 . IL-18 .NF-«kB fINL- IL-18 . IL-1B . NF-«B il NLRP3 % ik 7K - 1 [ 1%
RP3 KK F-EL# (P<<0.05) ;5 [l ] ok BRZH oA, i 2 U112 14>

SUIGRTHE 2ANG L AAJE I NH {5 1434 A 5 1L-18 . IL-18 .NF-«B HI NLRP3
JETL-18 . IL-1B \NF-«B M NLRP3 LI H R ik kPR (P<0.05). W#5.
(P<<0.05); 5%k 1A JE LL# 2 HINR 3D H A

x5 28R ERE & IL-18.IL-18 NF-kB 1 NLRP3 K% 7K F Eb 57 (x+5)
Table 5 Comparison of the levels of IL-18,IL-18 ,NF-kB and NLRP3 between two groups before and after training (x+s)
1L-18/(pg/mL) IL-1B/(pg/mL)

PER] WHEINMAR WNHE3INHR EERl] U ESNE U EEK G
XHR4] 46 34.86+6.54  31.76+4.51" 28.2943.67"% 151.64+12.87  105.37+£10.26"  81.46+£9.15"%
Rl 46 35.1946.82  28.234+4.35"%  25.17+3.28"%  153.93+13.75 92.3549.48"7  70.84+8.03"%%

AHH %k

wnl ‘ NF-«B/(pg/mL) ‘ NLRP3/(pg/L)
plER) P ERSWilE Y3 A )5 PER) WHEINAlE NE3NAE
XHHEZH 46 47.35+5.12  37.93+4.16Y 32.56+3.48"% 9.67+1.96  7.134+1.25" 3.55+0.42"%
WA 46 46.74+5.09  33.2943.71Y%  25.01+42.97"%%  10.29+1.78  4.39+1.02"%  1.3740.18"2%
T SINZATILEL, 1) P<0.05; 515 145 H#,2) P<0.05; 5 [Al— IR E] X IR [ #5, 3) P<<0.05.

Note: compared with that before training, 1) P<0.05; compared with that after one month of training, 2) P<0.05; compared with that in
the control group at the same time, 3) P<0.05.
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3.5 2HIANIIFH] S 6MWT HIMIDAS V55 He#e
Silgrnrtbse, 2 g 14~ A s R34 A

J5 6MWT #4481 (P<<0.05) , MIDAS T 43 3 F& 1%

(P<0.05); 5%k 1A i, 2 N3 A s

6MWT X3 Ji (P<<0.05) , MIDAS 43 3 [ AL (P<
0.05) ; X AL He A IR I %k 1A H JE IIZR3 4
A J5 6MWT #5738 /i1, MIDAS $E43 I B A% (P<<0.05) -
W6,

£6 2ATFERE S 6MWT 1 MIDAS 43 EL 8 (7+5)
Table 6 Comparison of 6MWT and MIDAS scores between two groups before and after training (i+s)

P 6MWT/m MIDAS ¥43/ 73

VIIEN: ] k1R G k3R IE VIEENG ) k1R G W 34AJE
XTHRZL 46 331.27+19.87 406.174+22.56"  421.824+23.97"2  61.714+8.14 49.62+5.83"7  34.2845.74Y?
RIS 46 325.864:20.14  439.254+24.13VY  487.31425.36V7Y  62.5448.36  43.87£5.32"%  26.9445.29V2%

T SUIZRATELE, 1) P<0.05; 52k 14 H A Hke, 2) P<<0.05; 5[] — (a3 BE41 H 4, 3) P<<0.05.
Note: compared with that before training, 1) P<0.05; compared with that after one month of training, 2) P<0.05; compared with that in

the control group at the same time, 3) P<0.05.

3.6 2H1VNZRIBIRLOIEAS R 0K R Leik
QAN DM R A R A IR IR R 6.52%,

5% A A, I 410 A B 34 & A R B
(P<0.05), W7,

®7 2HNSHEARROEEGHRLEZRLE (0(%) ]

Table 7 Comparison of the incidence of adverse cardiac events during training between two groups [1n(%) ]

ZH 5 %L RO Mg D EPEIR 7 DR H MR AER
Xt 20 46 4(8.70) 2(4.35) 1(2.17) 4(8.70) 11(23.91)
bE N x| 46 1(2.17) 1(2.17) 0(0.00) 1(2.17) 3(6.52)"

L SXTHEA g, 1) P<0.05,

Note: compared with the control group, 1) P<0.05.

4 it it

PCIARJZIRTT AMIL Y UL A , A AR A% 4
PES HUS IR E4F AHTF AR AR I 4 B3
KBTI E T, 5 B BN IR
MNAE AR, 52 M 36 97 R, HOR JG K 5 I ) 45
KU R TR 12T SRR A B 2O 0 R
AR BAEEE L,

R PR R R A A A G
VEFEMR & AR B = X F B 2 O B OCTE 4T
AP BN BT, 52 0 S8 s B AR T, AR T4 T
AT A LT ERAS B RO B A2 I 2% )11 24
H AR RS B R P AT A BA
B EA RREEIT FAR = S B i BN T R /N
GAE, AT R MERCE R ABES AR TES 5 E
R, e 2 B E AR AR o PP 3RO ik A4
R R B B ; LVEF \LVESD ] FH A PEAS O HE
254 5 I RE s NT—proBNP 4 /0> 7 38 b SR AR 25 4
VO, (E (ED A AT o] [ B2 i 7)o ARWFFE 4
WoR, S RA R, NG 1A 3N HE
R4 PP VO, &L \LVEF AT {8 8 & , ED % K,
LVESD .NT-proBNP ik 7KV AR, Ui 2 T ERAS

52

48T 200 I B 2 I 2 ] st R O T B B THZ B
it 1o AT IR R AT B T, — 5 AR ST A Bl F R
W2 TR AL S i T I 2 R R KR 0 3
5 2605 R i A A0 B B R S s N B G
BEBR AT T AR TR A AL T 45 AT i A PR AR SR
PRLCo B 38 B3 B AR SRR, 28 A T AR o 14 A B
N7 38, FLAE BE A DA 74 38 R B A7 H B B R 22, DIR
A REI ST 1 3 B AR A0 , DA TG I 1) /6
Ty ke faE MAERNE . O — L B L
Ty R b2 5 A Bk 5% S5 it - 01 B 52 U1 5 B e A1 A2
TR FHUIMC . PO AE R FR , OIEFRE
A7 B T o0 PCIARJG AMI SR DG s hbe ., 2
B LA hy kG N I S B0 WL 2R i
ZHEARJG 3 dFFIR IR, AR SR AEAR T 1~3 d BP
FEUR IR e sl 25, 4k i 406 )3 i kO N ORI 2R,
A 3k ik B S i kA 0, e S B RS R
P U LA L, 30t 30 Jk ) S A8 28, A 470 L
AU R AR AE A S R AR L R
(ARG 3 d ) 0o BRE & AT I 3 ol 3% AMI BR300 il
fiif 2 o

W e I8 AR e R AR HGE T I RN 2R R



IR 5« T o B S SRR Lo MU I 0 M O SRS 28 B TEE R B kA AR5 £ T RE A 5]

i - 0T VR T 05 N B 4120 5 5 56k sl ko e
AL ad B2, Hoh NF-B TEAED 16 P, 240 L4 i i
B R GE 2 LI, NF-kB B 0% BE A ML s NLRP3 7E
IEH RS T FI SRR S0 A S fia,
KR T, 205 S T A WA B 22 Fh R
T, 51 A RE I R 5 1L-18 L IL-1B 5 3l ik s
FERE fL L R AR S 0 2Rk AR ST R, AMIT
B F NLRP3 . IL-18 \IL-1B Ab F 5 & kR A, Sl
BT UIA I . AMIAY & A= Kok i A A7 AE W i
AR R B St B R E R WY . SOD MDA\ T-AOC
S WLAARA R AR AR AR IE 45 R R, 56 R
HEE I 1A A 34 A G4 SoD 36k |
T-AOC ¥JF} &5, I 3% IL-1B .NF-«kB . IL-18 .NLRP3 .
NT-proBNP MDA £ A 7KF-BIFEA , W] 5 T ERAS
AT TR0 JOE B AR I 225 T 2 ik RB 3 RE T 07, R R
R, WP A LRE T X B — s T
ERAS {35 500 BE 52 1 25t .30 JULZH 2 R
SN, AT AR A5 B B LA B T AR AL
A B K, TR 5 R AR 4 5 DATRT B D R e
LS W L R i e [N SUR RN
IRATAE 3 [ N AT AL 55 IR FEBE AN T JBOL | 1 F %
Tofs R 28 55 T Bl ] R A A T A 0 i D g 1 ek
A B 02 HE R TG B L AR i SR A 5T HE S A
Ab AERFIROW R - S AT, DA TR E Bl Dk Bk | 45
HilB e 5 & R, BRAR A & KU . A T % R
£SO W £ DTN 10 N =1 o 7 o i I A (A N o
[F] Bk BB 5 5 J B A B A S8 LR RN 25, JT AT R
ZERE T, AT AR R IR o8 U, RUE I A
RTINS AN g Al AR
1) 2 N 5 T 3R ATR 9 i 2 ik TR 17K, 5 AR B 5 L
SAFEALZ AL o EFREEIIZENT AMI S R AE A
J (AR AL 2 A 208 E , X W& A R F 5T T
2z —
AHIF 5 S2 T ERAS B0 00 I 411 24
SEBR N ABERT B I IR il AR AT O B s R
CRUTE | B v ALY o SRR G F =R ] 2R e
RAG 28 FE IR E , B 45 T ARMUREA T, 3% $2 7+ F-
AR R U5 B U AE T . 280, LA
B B £85I FE JE, AN B R AT I B B 3 L FE A
o PRk, A= 3% i Az 6MWT I 25 By Ao B5CH Ui B it
] 5 SOh BRI R e T o AR HT R |, Y2k
AT 2 40 6MWT J2 A 36 o % L, 22 R B4 i
X, SRR LT ERAS 1958 00 I B 58 I 45 1)

BRER SR, Akt A R, UIZR 1A
Ja R34 H G 241 oMW T S35, Az 0% i i 445
PITicsE , Hoa e 40 ol A2 B I I v T IR A, R
T 3ot R A S T ERAS 83 0 IR JE &5 3011 24 ]
AR E R EE SR ) RIHEE A, 53
FORE IS RATAEM R Z AL o XN BT ERAS
{1407 2000 I B A I el o 4 3 4 B0 R R A2 011
AR T I st Ak O L4 3B A7 300R AR R0 2
RERAZ | DA T ok £ AR 7

ZE LT, 36T ERAS A9 3T 18000 I BRE 2 1)1 2]
AR PCIAR G AMIEF O UIRE, Bsm b A L ig
1, 8T gt J7, R W AAE R, RO EAS R =
PR o AR RAIAEEREA B R, T —
T KA ], T 2 e 3 BRI DL 3G
UEAS SO

2%k

[1] DAUERMAN H L,IBANEZ B. The edge of time in acute myocar-
dial infarction [J]. J Am Coll Cardiol ,2021,77(15) : 1871-1874.

[2] HOOLE S P,BAMBROUGH P. Recent advances in percutaneous
coronary intervention [J]. Heart,2020,106(18) : 1380-1386.

[3] AKBARI T, AL-LAMEE R. Percutaneous coronary intervention
in multi-vessel disease [J]. Cardiovasc Revasc Med, 2022, 44:
80-91.

[4] SQUIRES R W, BONIKOWSKE A R. Cardiac rehabilitation for
heart transplant patients : considerations for exercise training [J].
Prog Cardiovasc Dis,2022,70:40-48.

[5] THOMAS R J, BEATTY A L, BECKIE T M, et al. Home-based
cardiac rehabilitation: a scientific statement from the American
Association of Cardiovascular and Pulmonary Rehabilitation, the
American Heart Association, and the American College of Cardio-
logy [J]. J Am Coll Cardiol ,2019,74(1):133-153.

[6] RATHORE S,KUMAR B, TEHRANI S, et al. Cardiac rehabilita-
tion: appraisal of current evidence and utility of technology aided
home-based cardiac rehabilitation [J]. Indian Heart J, 2020,
72(6) :491-499.

[7] AR MATRE s 23, AL A e A S A R 2

A ST Bedfy i B L JUUESE2 Wi AR T e (2019) [T ). he .0
44 ,2019,47(10) : 766-783.
Cardiovascular Branch of Chinese Medical Association, Editorial
Board of Chinese Journal of Cardiology. 2019 Chinese Society of
Cardiology (CSC) guidelines for the diagnosis and management of
patients with ST segment elevation myocardial infarction [J]. Chin
J Cardiol,2019,47(10) : 766-783.

[8] MAPELLI M, SALVIONI E, PANERONI M, et al. Brisk walking
can be a maximal effort in heart failure patients: a comparison of
cardiopulmonary exercise and 6 Min walking test cardiorespiratory

data [J]. ESC Heart Fail ,2022,9(2) :812-821.

53



RS 24l

2026 4E #5363 o514

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

54

i 2% idh , 4561 . BRI G TE A I v 2 O URE SE
PCIAR 5 & B I Bk A BT 2 K A 3% B i s il [ .
2SR IR, 2022,25(7) : 589-592.

HE X J, HOU P. Effects of Suanzaoren decoction combined with
mindfulness decompression training on sleep quality, anxiety,
depression and life quality of patients with acute myocardial infarc-
tion after PCI [J]. Pract Pharm Clin Remedies, 2022, 25(7) :
589-592.

MCDERMOTT M, BING R. Coronary vasospasm and future percu-
taneous coronary intervention: relax [J]. Heart, 2022, 108 (16) :
1253-1254.

SORABELLA L L, BAUCHAT J R. Enhanced recovery after
surgery : cesarean delivery [J]. Anesthesiol Clin, 2021, 39 (4) :
743-760.

BOGANI G, SARPIETRO G, FERRANDINA G, et al. Enhanced
recovery after surgery (ERAS) in gynecology oncology [J]. Eur J
Surg Oncol ,2021,47(5) :952-959.

ENGELMAN D T,BEN ALI W, WILLIAMS J B, et al. Guidelines
for perioperative care in cardiac surgery: enhanced recovery after
surgery society recommendations [J]. JAMA Surg,2019,154(8):
755-766.

RUSE % R T, FMERS . 0l B S N 2ot b o WA AL R
PCIAR 5 190 Il i 4 D RE L A 15 BT 2 i [0 ). 96 79 222
2023,34(20):2929-2933.

QUAN D J,ZHAO J L, WANG X L. Effect of cardiopulmonary
exercise test—guided cardiac rehabilitation training on cardiopul-
monary reserve function and quality of life in patients with acute
myocardial infarction after PCI [J]. Hainan Med J,2023,34(20) :
2929-2933.

LIN R C,CHIANG S L, HEITKEMPER M M, et al. Effectiveness
of early rehabilitation combined with virtual reality training on
muscle strength, mood state, and functional status in patients with
acute stroke: a randomized controlled trial [J]. Worldviews Evid
Based Nurs,2020,17(2) : 158-167.

R, IR, o S, 45 Sk O R PE R 5 22 K IR Sl kA
NIRYT TG SO R R AT T s L e s iy DR 2 9 [0 ]. 5
JHLC B L A%, 2022, 30(8) : 29-33.

GUI P J,WU J,SHI H N, et al. Intervention timing of cardiac
rehabilitation during the acute phase in patients with acute myo-
cardial infarction after PCI and its influencing factors [J]. Pract J
Card Cereb Pneumal Vasc Dis,2022,30(8) :29-33.

WIRIR, FRbe R . RAEH 5 St O UL B SE E e (D). o
= B Ak A, 2023,31(7) : 639-644.

YANG Q J, SU X L. Research progress on inflammatory factor
and acute myocardial infarction [J]. Chin J Arterioscler, 2023,
31(7):639-644.

LILF,LIU B, WANG M, et al. Protective effect of Guanxin Dan-

shen formula on myocardial ischemiareperfusion injury in rats [J].

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Acta Cir Bras,2023,38:e380123.

YE T, TAO W Y,CHEN X Y, et al. Mechanisms of NLRP3 inflam-
masome activation and the development of peptide inhibitors [J].
Cytokine Growth Factor Rev,2023,74:1-13.

AUkl NG AR, 4 2O JIUSESE R A NLRP3 IL-18
K IL~1B K5 AR R Sy USROG R 40 [0 ). b i e
O M PR 25,2023, 15(3) : 316-318.
LIJZ,LILP,WEILY,et al. Relationship among levels of NL-
RP3,1L-18 and IL-1B and thrombotic integrals and troponin in
patients with acute myocardial infarction [J]. Chin J Evid Based
Cardiovasc Med,2023,15(3):316-318.

MORRISON A M, SULLIVAN A E, ADAY A W. Atherosclerotic
disease: pathogenesis and approaches to management [J]. Med
Clin North Am,2023,107(5) : 793-805.

RAMACHANDRA C J A, HERNANDEZ-RESENDIZ S, CRE-
SPO-AVILAN G E, et al. Mitochondria in acute myocardial
infarction and cardioprotection [J]. EBioMedicine, 2020, 57:
102884.

ESER P,JAEGER E,MARCIN T, et al. Acute and chronic effects
of high—intensity interval and moderate—intensity continuous exer-
cise on heart rate and its variability after recent myocardial infarc-
tion: a randomized controlled trial [J]. Ann Phys Rehabil Med,
2022,65(1):101444.

LOUREIRO M, PAROLA V, DUARTE ], et al. Interventions for
caregivers of heart disease patients in rehabilitation: scoping
review [J]. Nurs Rep,2023,13(3):1016-1029.

AL BT, O, A NIRRT e O I UREAE 8 3
PCIA T Lo Jifiiz Sy ot S AT 538 6 5 K A 1 Joa i ) 52 [ .
A 2 2023, 23(6) : 1196-1200.

GUO X,HUANG F,FANG L, et al. Effects of different rehabilita-
tion training frequency on cardiopulmonary exercise tolerance,
inflammatory transcription factors and quality of life in patients
with acute myocardial infarction after PCI [J]. Prog Mod Biomed,
2023,23(6) : 1196-1200.

200, WRIE 58 T HTAR S TN R S SR O R A
R R LT 5 I 2 O UL 83 R i (B L) ). rh Ak
IR 245, 2022,30(12) : 1215-1219.

LIR,CHEN Q Y,LU X L, et al. Application value of a new cardiac
rehabilitation model based on accelerated rehabilitation surgery
in patients with hypertension complicated with acute myocardial
infarction [J]. Chin J Hypertens,2022,30(12):1215-1219.
WAINWRIGHT T W, GILL M, MCDONALD D A, et al. Consen-
sus statement for perioperative care in total hip replacement and
total knee replacement surgery : Enhanced Recovery After Surgery
(ERAS®) Society recommendations [J]. Acta Orthop, 2020,
91(1):3-19.



IR 5« T o B S SRR Lo MU I 0 M O SRS 28 B TEE R B kA AR5 £ T RE A 5]

Effect of Novel Cardiac Rehabilitation Training on Cardiac Function in Patients with Acute
Myocardial Infarction after PCI Based on Enhanced Recovery After Surgery
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*Correspondence: SONG Xiaoli, E-mail: cissy200107@163.com

ABSTRACT Objective To investigate the effect of novel cardiac rehabilitation training on cardiac function in patients with
acute myocardial infarction (AMI) after percutaneous coronary intervention (PCI) based on enhanced recovery after surgery
(ERAS). Methods A total of 92 AMI patients admitted to the cardiology department of Dongying District People's Hospital from
May 2020 to May 2023 were selected and randomly divided into control group and experimental group using a random number table
method, with 46 patients in each group. Both groups received standardized symptomatic treatment and PCI surgery after admission.
The control group received routine cardiac rehabilitation training in addition to the standardized treatment. On the basis of standard-
ized treatment and routine cardiac rehabilitation training, the experimental group was given a new type of cardiac rehabilitation train-
ing based on ERAS. Peak power (PP), left ventricular end-systolic diameter (LVESD), and left ventricular ejection fraction (LVEF)
were measured using a color echocardiography diagnostic instrument before training, after one month of training, and after three
months of training; Cardiopulmonary Exercise Testing were used to assess exercise endurance, including exercise duration (ED),
peak oxygen uptake (VO,), and anaerobic threshold (AT); N-terminal pro-brain natriuretic peptide (NT-proBNP) was measured using
the Roche Cobas e411 chemiluminescence analyzer; superoxide dismutase (SOD) activity was measured using the xanthine oxidase
method; malondialdehyde (MDA) expression level was measured using the thiobarbituric acid colorimetric method; total antioxi-
dant capacity (T-AOC) was measured using the phenanthrene colorimetric method; expression levels of interleukin-18 (IL-18), nu-
cleotide-binding oligomerization NOD-like receptor protein 3 (NLRP3), and interleukin-1p (IL-1p) were measured using the en-
zyme-linked immunosorbent assay, and expression level of nuclear factor kappa B (NF-kB) was measured using the enzyme-linked
immunosorbent assay. Cardiopulmonary function was evaluated with the 6-Minute Walk Test (6MWT). The Myocardial Infarction
Dimensional Assessment Scale (MIDAS) was used to evaluate the patients' quality of life. Results Compared with those before
training, PP and LVEF increased in both groups after one month and three months of training (P<0.05), while LVESD and NT-proB-
NP expression levels decreased (P<0.05); compared with those after one month of training, PP and LVEF increased in both groups
after three months of training (P<0.05), while LVESD and NT-proBNP expression levels decreased (P<0.05); compared with those
in the control group at the same time, the experimental group showed an increase in PP and LVEF after one month and three months
of training (P<0.05), while the expression levels of LVESD and NT-proBNP decreased (P<0.05). Compared with those before train-
ing, both groups showed an increase in VO, peak and AT values after 1 month and 3 months of training (P<0.05), and an extension
of ED (P<0.05); compared with one month after training, both groups showed an increase in VO, peak and AT values (P<0.05) and a
prolongation of ED (P<0.05) after three months of training; compared with those in the control group at the same time, the experi-
mental group showed an increase in VO, peak and AT value after one month and three months of training (P<0.05), and an ex-
tension of ED (P<0.05). Compared with before training, SOD activity and T-AOC increased (P<0.05) and MDA expression level
decreased (P<0.05) in both groups after one month and three months of training; compared with one month after training, both
groups showed an increase in SOD activity and T-AOC after three months of training (P<0.05), while MDA expression level de-
creased (P<0.05); compared with those in the control group at the same time, the experimental group showed an increase in SOD
activity and T-AOC (P<0.05) and a decrease in MDA expression level (P<0.05) after one month and three months of training. Com-
pared with before those training, the expression levels of 1L-18, IL-1p, NF-kB, and NLRP3 decreased in both groups after one
month and three months of training (P<0.05); compared with one month after training, the expression levels of IL-18, IL-1f, NF-«B,
and NLRP3 decreased in both groups after three months of training (P<0.05); compared with those in control group at the same
time, the expression levels of IL-18, IL-1B, NF-«xB, and NLRP3 decreased in the experimental group after one month and three
months of training. Compared with before those training, both groups showed an increase in 6MWT after one month and three
months of training (P<0.05), and a decrease in MIDAS score (P<0.05); compared with one month after training, both groups showed
an increase in 6MWT (P<0.05) and a decrease in MIDAS score (P<0.05) after three months of training; compared with those in the
control group at the same time, the experimental group showed an increase in 6MWT and a decrease in MIDAS score after one and
three months of training (P<0.05). Conclusion The novel ERAS-based cardiac rehabilitation training can regulate heart failure
markers, antioxidant capacity, and inflammation levels in AMI patients after PCI, which helps improve cardiac function, enhance
exercise endurance, and reduce the risk of adverse cardiac events.

KEY WORDS acute myocardial infarction; enhanced recovery after surgery; cardiac rehabilitation training; percutaneous coro-
nary intervention; cardiac function; exercise endurance
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