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[(# ZE] HH WEAFRFIEOELARKFISIIK (thBNP) BEA HR G IRIEZ AT 200 JIAESE
(AMI) B3 &R KA AVGIT (PCL) [N M E. FiE L2020 4£1 H—2022 410 HE 2
ST —ERBGAN 138 B4R AMI B P TRTISMEUISY , FIRBANIECT RIEL o =4, £ 46 ). 54
47 PCL FI L R W /RIGIT, ARBI2 h, IFEHLA T 1.5 pg/ (kg - min) [ thBNP, hHIEHL T
2.0 pg/ (kg + min) A rhBNP, RFIEHE T 3.0 pg/ (kg - min) BJ rhBNP, LUH& 4697 B G O T BE
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[ Abstract ] Objective To compare the value of different doses of recombinant human brain natriuretic peptide (thBNP)
combined with bisoprolol after percutaneous coronary intervention ( PCI) in elderly patienis with acute myocardial infarction ( AMI).
Methods A total of 138 elderly patients with AMI in First Hospital of Qinhuangdao from January 2020 to October 2022 were prospec-
tively selected, they were divided into 3 groups with 46 cases in each group by random number table. All groups were treated with PCI
and bisoprolol, 2 hours before surgery, the low — dose group received 1.5 pg/ (kg » min) rhBNP, the medium — dose group re-
ceived 2. 0 pg/ (kg » min) thBNP, and the high — dose group received 3.0 pg/ (kg * min) thBNP. Cardiac function [ left ventric-
ular ejection fraction (LVEF), cardiac index (CI), stroke volume per minute (SV), plasma brain natriuretic peptide ( BNP) ],
electrocardiographic parameters [ standard diviation of NN intervals (SDNN) , oot mean square of successive RR interval differences
(RMSSD) , low frequency band/high frequency band ( LE/HF) ], renal function [ serum creatinine ( Ser), P2 — microglobulin
(B2 -MG), blood urea nitrogen (BUN) |, nuclear factor E2 — related factor 2/heme oxygenase —1 (Nrf2/HO - 1) pathway were

compared between the groups before and after treatment. The occurrence of adverse reactions and adverse cardiovascular events after
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treatment were compared between the groups. Results After 72 h of treatment, LVEF, CI, SV, SDNN, RMSSD, Nrf2 and HO -
1 protein levels in the high — dose group were higher than those in the medium — dose and low — dose groups (P <0.05), and plasma
BNP levels and LF/HF in the high — dose group were lower than those in the medium — dose and low — dose groups (P <0.05) ; after
72 h of treatment, there were no significant differences in cardiac function, electrophysiological parameters, and proteins of the Nrf2/
HO -1 signaling pathway between the medium - dose and low - dose groups (P >0.05). Before treatment and 72 h after treatment,
there was no significant difference in serum Ser, B2 — MG and BUN levels between the groups (P >0.05). There was no significant
difference in the total incidence of adverse reactions and the total incidence of adverse cardiovascular events between the groups (P >
0.05). Conclusion The treatment of ThBNP combined with bisoprolol is effective in elderly AMI patients afier PCI. Large doses of
thBNP can significantly improve cardiac function and heart rate variability, which may be related to the activation of the Nrf2/HO -1

signaling pathway, and has no significant effect on renal function damage, adverse reactions and adverse cardiovascular events.
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S M LEESE  ( Acute myocardial infarction,
AMI) J2H U0 M 2E, 2K FTEFRE, +
TR SR B bk 2 A A ZE 3 O UL SR i 5K AE
AR AR H, TCEEBAL . 240G S
B[R] VE AT Jo B s P S AR L R N, S
AMI &3 22 B 5 R 8l Bk A AR 9T (Percutaneous
coronary intervention, PCI) J&.0 IL4H 28 7 15 154 B3
ZIRE, HPZEF E2 MH2EF 2 (Nuclear fac-
tor e2 — related factor 2, Nrf2) /4T EINE G - 1
(Heme oxygenase 1, HO — 1) J& J /& 48 AL 3 %
AL SRR, WOA MR AMIIRIT A TERE
AU RS R AL R L W ULRE
HEEHA, WRERAT.OERERLE .. LI ERER
WERIIGYT . AR TR L WA o T AR
AR ( Recombinant human brain natriuretic peptide,
rhBNP) GR35k M8 . HEw. FIIR B i =2
SR 2 S TR T LR SRR . R A B
FERTT A [F 7 & thBNP 72 AMI J&2 3 PCI J5 19 W7
i, HARFEFIE thBNP 5 &R R 45 P 1 6
WAER & A i@ L Nef2/HO — 1 5 538 B 5 R
AR, BTk, AT S FEXT LKA [ 3R & thBNP
A LR IG /R TEE4F AML 35 PCI Ja b H 192K
F, DA IRRIGIT IR T RS E TR
1 XHRE5FH%

1.1 WFFEXI4

FEHE 2020 47 1 F§—2022 10 A B2 5 THE—
BEBESIa Y 138 1224 AMI B35 A7 R BE MR 5T .
MASRHE: OFF G AML 2 WiFRAE" s @4 =60
% QPCIISIEM B ; @AW 12 h N PAREEZ
PCI; Q=EHAL LR S2: (New York Heart As-
sociation, NYHA) .LIfgsr -y M., I%; @
PCILJ5 | h o @l R ah Ik Lz s DIoH 2
LiRedkbE . ARBRARE: OFEAOIRTEIR T ; @XTA
R AFTESE e s XM R s WIFTES gk
B AEEE ;s A B rEEsE R s @ITIAERT

Recombinant human brain natriuretic peptide; Bisoprolol; Cardiac function; Acute myocardial infarction;

AR, AFIRAEARGGIZE R S, BELHEER
JB 8 EAZMERE ., RIS FEREE AL
BEIT =R, K46 Bl DFVEHD 24 #l, L&
22 ], W60 ~79 %, EH (69.14 £4.11) %
NYHA IR 2% 29 4], Mk 17 #]; KRS
PCI2~7 h, ¥y (4.82 x£0.97) h; &I3FHEIRME
12 ], Wi JE 16 4], v &5 26 #, Z 20
B, AEHE 60 ~77 X, FH (68.37 £4.03) &,
NYHA .EfRR-90 4% 28 4], M4k 18 #]; KimE
PCI1~8 h, ¥y (5.08 £1.25) h; &I3F-WERE
L) i s 17 f], R5F aH 5 23 i, % 23
], E# 61 ~78 %, K (68.92 £3.85) %,
NYHA .Ehesrek L9 27 4], W4k 19 #]; RIFE
PCI2 ~8 h, ‘Fiy (5.21 £1.16) h; &IE#ERRE
15 #l, mis 19 B, S IRLE 3Tkl this, =58
Tegeit ¥R (P>0.05), BAA M,
1.2 iy

40 PCLJS T RIPLI /M PTBESE H MG IT,
FEERWR (bt R G2y R A IR A E], A r-its
20190608) AR, 5 mg/IR, 1 K/d. [AEf45 T thB-
NP (e HR v i SR AR Pl 25 F R A7, A4S
20191218, 20201101 ), s #) & #41 PCI §j 2 h
47 1.5 pg/ (kg - min) & Bk 8 45, 4% L1 0.007 5
pg/ (kg « min) BB EELERF R PR AL 72 hy &
ZH PCI gy 2 h BFfjkiEST 2.0 g’/ (kg » min) thBNP,
kL 0.01 pg/ (kg - min) B33 B 4E R 55 PR 0
72 by AAELLE PCIHT2 h 4 3.0 wg/ (kg - min)
Tk ST, 4L 0.015 wg/ (kg - min) B33 BELERE
KA 72 h,
1.3 WEdEtR

LR A-LH-LIBE, TIBIT AT YEYT 72 h 5L
HFELEIES (FEINF T =W EITTRHE A RA A,
RIS M30) #Mil.co BEF5 %% ( Cardiac index, CI) .
e B0 4y 0 ( Left ventricular ejection fraction,
LVEF) . &35 % & ( Stroke volume, SV) . [i#]



ErBEE IR 2024 43 545 B2 1Y

Int J Geriatr, March 2024 | Vol. 45 No. 2

— 169 —

£ &, B ARFREA AR & RS IRTEEE SO IUEFE R PCLG BRI bE

#ARK ( Brain natriuretic peptide, BNP) . Fh%8 4% 4H
CHAETIFEAR, TUEITHI. RIT 72 h 52k 12 &
B R RS I G0 SR S LD I RRO[E] HA AR i 22
( Standard diviation of NN intervals, SDNN) . #H4P
RR [E]Hi22{H H R ( Root mean square of succes-
sive RR interval differences, RMSSD) . {45 B/ 5
#iEk (Low frequency/High frequency, LF/HF)

LLHE 4540 Nef2/HO — 1 3@ g, TIBITHI. 1697
72 h J5 LA 1 S B E R A I Nef2 2K . 1O — 1
HHERBIK . IS 37 5 BEER 22 nh i vh %k 2 IR,
W K4y, INEERMEREAT 0.5 h pk L3R, G
R, M B EEOEE O 5 mn (1.2 x
10" t/min, 4°C), HC10 pl F3 LA B RE
MFEARKE. 50 pg EALEBIKTHITBERL S
PVDF i, 2R (3% ) HHEIMA—HT
(HO -1 2 1:200, Nrf2 3 1:200, & B - actin
7 1:500), 4°C ¥ i %, VRN AR R —HT,
37CRNE 2 h, PRI, &bl By & mkig s -
IR —4 — &3 - BNIL RO B, Tmage J 4R
S TR A A K B

LA 4H B ThREdE bR, THIAYTHT. ¥GYT 72 h
JERAEAH 4 mL 2 kM, 3 500 r/min B0

15 min, HX EVEWR, SR e % B 3al o Al o
HLEF ( Serum creatinine, Scr). B2 — W ERFE H
(B2 — microglobulin, B2 - MG) ., IR ZE & (Blood
urea nitrogen, BUN)

LB AL 2R IS . B . B HFARK
NERY ARG . IBITARSE 3 A H 7D, HUER
Wal & H.0 MBS R RSN, B55.0IIRE%
Tl SRS | WL 5 T
L4 gk

K SPSS23. 0 Gt 2F A FE AT #Pm 43 #r . it
BRI x s Ras, ZHMCBCRHABREE FE
ST, AHIBIP S ELBCR A LSD — ¢ K56 O R
KA X KB, P<0.05 hERAHEITFEX,

2 R
2.1 FHOLPIREFRE b4

BT A& O INRERE PR HLE, ZER W TLsit
B (P>0.05); By7r 72 h )5, KB4 LVEF,
CL, SV & PriflEH M/ PR EL4H (P <0.05), K
TR 20 1 2% BNP 7K SIS T H 50 i 26 A1 /)N 50 i 20
(P<0.05); 1BY7 72 h J5 b F &4 f/N R 24
RIS BRIE bR LLA, ZE R TIELGIHFRE L (P>
0.05), WE+«I1,

1 FSHOUDEEIEIRHEE (v x5)
Tab. 1 Comparison of cardiac function indicators among different groups ( x =5 )
Febr /NI B2 (46 1)) PR 4H (46 1)) KGRI (46 1)) FAE P{H
LVEF(% ) YEIT R 43.43 +4.42 42.98 +5.56 43.29 +4.53 0. 103 0.902
BIT 72 h )5 45.50 +4.33 45.38 +4.74 47.98 +5.26* 4.316 0.015
CI[L/(min + m?) ] BITRT 4.34 +0.33 4.21 x0.42 4.30+0.30 1. 630 0. 200
B2 h 5 4.62 +0. 41 4.65 +0.38 5.11 0. 43 20.928  <0.001
SV(mlL) VAT R 60.62 +6. 58 61.79 +5.75 62.03 +5.01 0.774 0. 463
B2 h 5 63.35 +£6. 81 64.11 £6.02 68.89 +5.57% 10. 953 <0. 001
BNP( ng/L) JEIT R 2 001. 12 +466. 68 1 978. 89 +470. 05 1 989.74 +468. 32 0. 026 0.974
WEWIFT2h 5 1442.26 £147.71 1439.02+150.03 1 000.11 +100. 14 164.242  <0. 001

FE L /NARAE LEBE P < 0. 055 Ly [ £ LB 4RP P < 0. 05

2.2 SO HAEBERERR ERER
BT AT A0 AR B bR Hu g, Z /ST
EEN (P >0.05); {EIF 72 h J5, RAIEH
SDNN., RMSSD & Tl E A/ hwlEA (P <
0.05), RFIEH LF/HF {LF a4 f/ R4
(P <0.05); @Y7 72 h J5 Wy h Rl gl fn /bl & 20
FLHAEIRIR LR, ZRHLSIHEEX (P>
0.05), W32,
2.3 K40 Nef2, HO -1 K
JBITET A 4H Nef2 . HO - 1 TR P LhEE, 2=

FHTGATAE X (P>0.05); iGIr 72 hja, K
FEZE Nef2 | HO - 1 2 [ K-V & T E A Ak
AL (P <0.05) 5 J6J7 72 h J5 py sl SE2E A/
R4 Nef2 . HO -1 SEH/KFELH, ZRIFIE
R (P>0.05), WLK3.
2.4 BHBFIREREIR L

EITHT . 697 72 h 5, A M Ser, B2 -
MG, BUN K-, ZRIITBHEITHAEX (P>
0.05), WzE4,
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Tab.2 Comparison of electrophysiological indicators among different groups ( x = s )
- SDNN{( ms) RMSSD(ms) LF/HF

415 e ————————— — —

BRI HT BIY72h )5 YRIT A BIY72 h )5 YRIT AT BIFr72 h )5
VAN il b= %2E 46 95.98 +8. 89 98.85 +£10.03 36.88 £5.35 38.95 +£5.68 1.85+0.47 1.52 +0. 31
FrlE A 46 97.11 £7.42 100.36 =11.18 36.53 £5.71 39.34 £5.57 1.94 +£0. 45 1.50 0. 33
Kna A 46 96.53 £8.56 114.45 +12. 77"  37.61 +£4.03 43,41 +5.75% 2.02 £0. 38 1.35 =0. 30*
FA{H 0.213 26.284 0. 541 8. 739 1.758 4. 039
P{H 0. 809 <0.001 0.584 <0.001 0.176 0. 020

T SRR E B P <0. 05 5 R4 EL B P < 0. 05
F3 KU NR/HO -1 {5EBEEHIE (2 £5)
Tab.3 Comparison of Nrf2/HO — 1 signaling pathways in each group ( x =5 )
N2 ZE HO -1 &EH
415 s — — — —
VAT H WIr72 h 5 1RYT BT 72 h 5

IR A 46 0.50 £0. 15 0.66 =0.33 0.41 £0. 14 0.65 +0.31
PR 46 0.48 +0.17 0.70 0. 35 0.42 +0. 12 0.71 £0.33
KANEH 46 0.51 +0. 14 1.01 0. 37 0.38 +0. 16 0.90 +0. 35%
F{H 0.454 13. 751 1. 003 7.177
P{H 0. 636 <0.001 0. 369 0. 001

FE L /NARAE LEBE P < 0. 055 Ly [ £ LB 4RP P < 0. 05

x4

HHEHRERAT LA (x 2 5)

Tab.4 Comparison of renal function indicators among different groups ( x = s )

Ser( wmol/L)

B2 - MG(mg/L)

BUN( pumol/L)

2| % - ;

VAYTHY RIT 72 h 5 VRYTHY WY 72 h 5 IRITRT WIT72h )5
PRI 46 120.12 +£13.38 120.38 +12.96 1.45 +0. 30 1.50 0. 35 6.70 1. 32 6.75+1.35
PR 46 118.96 £15.51 119.77 +13.67 1.40 0. 36 1.52 +0.36 6.63 +1.45 6.80 £1.30
KlgA 46 119.53 +14.47 120.93 +13. 88 1.37 £0.41 1.63 0. 38 6.78 +£1.20 6.95 +1.31
F {8 0.074 0. 085 0.581 1.705 0. 147 0.286
PAY 0.929 0.919 0. 561 0. 186 0. 863 0.752

2.5 KA R AANE G

AT S AR T . B . GOSN RV Y

BARAERLE, ZRIHEITFEEX (P>0.05)

Jl_lLi":—{So

£S5 FUARRERRILE [F (%) ]

Tab.5 Comparison of adverse reactions among

different groups [n (% ) ]

2.6 AL A REFEAF R AT L

/INSRIERE

HR AR ZH R AR 2H S 3] R T L

, 240, 16, SEAOCMERNRFFRERERLL
B, ZRWIsitE X (P>0.05), Wike6.

F=6 FHLMmAEANRFFRETRILE [F (%) ]

Tab. 6 Comparison of incidence of cardiovascular

adverse events among different groups [n (% ) ]

— T ——.
215 % E;ﬁ B OEL REE 15 % “J;;E’“ f‘i; mfg;’% Mg
IR 46 2(4.35)  0(0) 0(0)  2(4.35) JNFIERFH 45 2(4.44) 1(2.22) 1(2.22) 4(8.89)
g 46 3(6.52) 1(2.17) 2(4.35) 6(13.04) AR 44 1(2.27) 1(2.27)  0(0)  2(4.55)
JeHEH 46 3(6.52) 2(4.35) 2(4.35) 7(15.22) JeFEH 45 1(2.22)  0(0) 0(0) 1(2.22)
¥ ia 3,142 R 2. 081
P 0. 208 P 0.353
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PCI J& thBNP # i T or 3% AMI £ 3 4.0 ik 3
W, HAE W M R AR ML S P R BNP AR A,
HAMRES S . FIRHNER, ey sk
ARSI . FARTEAR S B AR LS IR ERBH J7,  iesss sk
EHAKMEY: . EE im0 . AIREF P, thBNP
] HEEC T R R R D LA RE ), FHAR'E & -
MBS 5K 3 — BT I 2R e B0E ., 10Ah UL 2T 4
A1 R IR NS 2 A% B 2 URBH I ], SR L
5. DR, D IBEREARE 2, YERPLE &
BAET . ORI R IR s, A SR
VLM, LS EERME, B L EEM; ©
i/ MBS AN, MBS 2 R PTG s BF%
ARJLZS I RS | AR il Co LB PEAVE A, TR s i 25
FEXAE, O EETTE, SRR UBTN P, BRI
FERES " H LR IR B H 2T A R, A
WFFEH LS hBNP 64 5 T SR I O Lpe, B
BT . BARE A AT AL thBNP 78
AMI B # PCI J5 09 2 A 4R 1, B xf F L5
pg/ (kg -min), 2.0 pg’ ( kg min ) M 3.0
pg/ (kg « min) BFHIRSHIIFE L, —BIHRT,
O MBI AR )G S AR ORI, O
e, LA FRTEFRAL I AMI F 3 PCT 5 H W
TEWREE N EEE IR, AUF5EEN, 36Jr 72 h
JaRkFIE 4 LVEF, CI, SV, SDNN. RMSSD 345
T roFIR AL RN R 4L, %% BNP /K P &% LE/HF
U R R IR 1 VAN B-< 2 IO (R Rl - 4 s WA i - o
DU B ARIR 22 R TS X (P >0.05),
VEHI ] & thBNP BE 4 b & % /K76 AMI B 3% PCI
Jii R PR 2 R A

YEMEPRET . SEALIECR AMI 5 BRI A% A0 R E
FACE R RS TE M 72 AP 2R 7, 515 S8 E S R
VA 3 A 12 s e i G =R A A IV G
BLANE]- S  Nef2/HO — 1 45538 B2 O LA 81UR
AR, WL T P R ER T, AR
PUEA B BT EC L AR G BB BN LE Y . s
SEISGHISE R, OGS . B Nef2/HO - 1 {558 B
Al AMI, O ULk Ji PR T /0 B LR AT .
HO — 1 J& B 82 i, AT & 5hck . busafb )
TR ALE Y o MRy NIRRT A AL, Nrf2
A4S A PUEAL R BT, P HO — 1 %5 T sk i
TRk, BETTAMRIETEE S R R A AL .
T, AP HE LR, AIT 72 h 5 RFIE A
Nif2 . HO -1 & [ /K& T A sl fvhm A,
PERPIRHZG 00 VE LA AT BE 5 Nef2/HO — 1 {5 5
T B OS2, B AT BRI AE S A E IF  H
FALRI B ER, T I H AR BRA, AR LA A2
FTo. AR, AMI B3 PCI S A REFEA B Th

Befis, #t chBNP fERIHLGIT &, Bl F R,
HEENES T HEM A i s IR R IR . (B ST
N1 b= S S VAN il 6 1| DA SR PN b = A S
thBNP A] 8 £ — 2 Bt B b0 2 5 o Rl e e
AUFEGER LR, SEATIIRESEPR . T 2 AR (R0
A R DL Mot A REFAF B R AT O R, 2=
FHTIGITAE L (P >0.05), R
KRR chBNP ORI B DI BERE RS, R MG m 2y
YA RO Bt I AN B Z A4 A2 B XU o

Zr BTk, KRR thBNP Be& LR E IR AT A
SORERAT AML B3 PCL /S O ThEE . DR R
P, BEAWIE SRR E . 250 BN Ko i A
ARFM, B —EZ 2N, Nif2/HO -1 j#
AEJE 12 2577 SR B 2150 T WL
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