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Effect of recombinant human brain natriuretic peptide combined with Shenfu injection

in the treatment of acute myocardial infarction complicated with acute heart failure
WANG Huan-yu,ZHANG Fu-chen,ZHANG Li-min, LI Ting-ting, ZHANG ming-liang
( Department of Cardiology , Jiamusi Central Hospital , Jiamusi Hetlongjiang 154002 ,China)

[ Abstract] Objective:To evaluate the efficacy and safety of the recombinant human brain natriuretic peptide (thBNP) combined with
Shenfu injection in treating acute myocardial infarction ( AMI) complicated with acute heart failure ( AHF ). Methods: Sixty-two
patients with AMI complicated with AHF were randomly divided into the thBNP treatment group and rhBNP combined with Shenfu
injection treatment group ( combination group) (31 cases each group). The blood pressre, heart rate,24 hours urine output, dyspnea
grade, plasma concentration of neuroendocrine hormone, ultrasonic cardiography parameters and incidence rate of adverse reaction
between two groups before and after treatment were compared. Results ; Compared with the thBNP group, the differences of the diastolic
pressure decreasing degree were not statistically significant( P >0.05) ,the 24 hours urine output increasing was obvious( P <0.01),
the dyspnea improvement was significant (P <0.01) ,and the neuroendocrine hormone decreasing was obvious in combination group
(P<0.01). After 6 months of treatment , the left ventricular ejection fraction significnatly increased (P <0.01) ,and the left ventricular
end-diastolic dimension slightly decreased (P < 0. 05). Compared with the thBNP group, the incidence rate of hypotension in
combination group was lower( P <0.05). Under the SBP for 130 to 90 mmHg and DBP for 80 to 60 mmHg, no renal insufficiency or
renal insufficiency aggravating in two groups was found. Conclusions : The thBNP can effectively inhibit the activation of neuroendocrine
hormone ,and improve hemodynamics in patients with AMI complicated with AHF. The rthBNP combined with Shenfu injection can
effectively improve the dyspnea, control heart failure, and promote the recovery left ventricular ejection fraction in patients with AMI
complicated with AHF.
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1.1 AFRx % 2010 427 H £ 2012 4£5 ALERRE
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TR HERR AR E (1) O TR, AR
JE BIAT ] Al I PR 1 10 2 2 45 T IS B 5K A
(2) AMI JE HUSCPE T R HE 7 5 (3) 2593 A i
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WEZR0.015~0.030 ug - kg™ - min ', BESH
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2.1 2 amAK e RFA e 2 AR
I R Gk 22 S TR G4 B L (P >0.05) (L%
1), thBNP 44 1 ™ S AR R a5, 3G 4
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HAP AR SO AR 19 6], 2 40 A8 520 WLFHE 1
IRIT Y L) T R SO AR e 1) 22 R B TS
X (x*=0.74.0.07,P >0.05), B 4H oTnT 1E{H
(3.18 £0.78) ng/mL, B A F rhBNP 41 (3.91 =
0.76)ng/mL(t=3.71,P <0.01)
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JIFFRE(P <0.01) ,HR A9 FRFEIREAE 2 4R 2500
it L (P >0.05) /25 thBNP 2 SBP #1 DBP
TRENE R TS 4H (P <0.05 ~P <0.01) ; 5477
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(P <0.01) ; 5iAITRTHER,2 4136775 1 K \Na* Al
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PRA .ET } hsCRP /KK 7 g ih24 5 X

(P>0.05) J6Y7)5 10 d 2 20 5 Wi bR W] 5 A%
5 F thBNP 41 (P

(P<0.01), HECA AT R B2
<0.01) (WFE2),

x1 2ARARNRIERERALE (7 £5)
! n FHZ5 T HIZh)5 24 h 245 48 h HZ5)5 72 h F P MS g1
SBP/mmHg
A 31 128.1+13.0  111.4£6.8"* 113.5£6.8** 109.3 £6.5°* 29.66 <0.01  75.932
thBNP 41 30 126.8 +10.6  100.5 £6.3** 99.6+6.7" " 99.8 +5.6" 94.69 <0.01  57.073
! — 0.43 6.49 8.04 6.11 — — —
P — >0.05 <0.01 <0.01 <0.01 — — —
DBP/mmHg
il 31 75.3+7.4 69.5+4.5"" 67.1+5.8"" 68.27.0" " 10.59 <0.01  39.415
thBNP £ 30 75.6 £8.6 67.0+3.8" " 65.7+4.6"" 65.1+3.8%" 23.22 <0.01  31.002
t — 0.15 2.34 1.04 2.14 — — —
P — >0.05 <0.05 >0.05 <0.05 — — —
HR/ (/7))
A 31 91.2£10.4 78.6 £7.0* " 71.6£5.1* %44 71.2£6.7% %45 47.43 <0.01  57.014
rhBNP 41 30 92.5+12.3 81.5+5.6"" 72.8 £5.4% * A4 72.2£5.9% A5 43,94 <0.01 61.650
t — 0.45 1.78 0.89 0.62 — — —
P — >0.05 >0.05 >0.05 >0.05 — — —
M K*/( mmol/
L)
A 31 3.96 +0.24 4.03 +£0.22 4,11 £0.25 4,04 +0.32 1.72 >0.05 0.072
thBNP 41 30 3.92+0.23 4.06 +0.24 4.12 +0.27 4.11£0.22 1.40 >0.05 0.061
! — 0.66 0.51 0.15 0.99 — — —
P — >0.05 >0.05 >0.05 >0.05 — — —
Ifil. Na*/( mmol/L)
el 31 137.3 +4.6 132.7 £5.4 135.6 +8.5 136.2 £6.5 1.90 >0.05  41.210
thBNP £ 30 135.8 £5.2 130.9 £3.5 132.2 £5.8 131.8 £6.8 1.67 >0.05  29.790
t — 1.19 1.54 1.82 2.58 — — —
P — >0.05 >0.05 >0.05 <0.05 — — —
W PRI/ 3
BAA 31 2.34 £0.80 3.32+0.56" " 3.48£0.54* %  3.68£0.36" "% 31.95 <0.01 0.340
thBNP 41 30 2.28 +0.84 2.74 +0.67" 2.85+0.74%*  3.52+0.54* A5 15,77 <0.01 0.501
t — 0.29 3.67 3.81 3.61 — — —
P — >0.05 <0.01 <0.01 <0.01 — — —
JREE/mL
A 31 — 2065.8 +264.3  2088.5%315.6  2076.4 £312.1 0.05 >0.05 88954.752
thBNP 41 30 — 1810.8+253.6  1854.2+256.5  1808.1x270.5 0.30 >0.05 67 758.493
! — — 3.84 3.18 3.58 — — —
P — — <0.01 <0.01 <0.01 — — —
1AL/ ( mol /L)
A 31 109.3 £21.3 105.5 £12.0 103.8 £22.3 101.3 £20.7 0.92 >0.05  380.872
thBNP £ 30 105.4 +22.4 104.7 +18.4 106.6 +20. 4 103.3 +17.4 0.15 >0.05  389.810
! — 0.70 0.20 0.51 0.41 — — —
P — >0.05 >0.05 >0.05 >0.05 — — —

q K5 S5 HZERTILE = = P <0.01;JHZ4)5 24 h L A AP <0.01
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%2 24 FHAHIEIM NT-proBNP,NE,PRA ET & hsCRP

KERILE R (7 +5)

G4 n gm ZE 104 dzs, ! P

NE/ (ng/mL)

HAa 31 0.4920.03 0.35:0.06 -0.1420.04 19.49 <0.01

thBNP 4 30 0.48+0.04 0.41£0.08 -0.07+0.06 3.49 <0.0l
! — L1 3.3 139.44 - -
P — >0.05 <0.01 <0.01 — —

PRA/(mg-L™'+h~")

BAH 31 1.75£0.26  1.30£0.21  -0.45:0.08 31.32 <0.0l

thBNP 4 30 1.76£0.19 1.49:0.09 -0.27£0.09 16.43 <0.01
‘ — 0.17 4.61 31.69 - -
P — >0.05 <0.01 <0.01 - -

E1/(pg/mL)

Ba4 31 55.3+12.6  31.5:10.1 -23.8+10.5 12.62 <0.01

thBNP £ 30 54.3:8.6 43.5:9.6 -10.8£6.9 8.57 <0.01
t — 0.36 4.75 13.87 -
P - >0.05 <0.01 <0.01 - -

NT-proBNP/ ( pg/mL)

ISl 31 10542110 3227201  -73152786 51.82 <0.01

thBNP £ 30 10392+128 5374+126  -5018+678 40.54 <0.01
I - 4,91 50.15 29.86 - -
P — <0.01 <0.01 <0.01 — —

hsCRP/ (mg/L)

BaH 31 24.4$32  82:15  -16.2:4.2 21.48 <0.01

thBNP 30 24.8:4.1 13.5:3.7  -11.3:3.8 16.29 <0.01
! - 0.43 7.29 2.8 - -
P - >0.05 <0.01 <0.01 - -
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LVEDD Fl LVEF /K2R ¥ L4 it B L (P >
0.05) ; 25 6 4~ H J5¥& 41 LVEDD A4 R (R (P <
0.01) , 1M thBNP 417397 /5 LVEDD Joif i A2 fk (P >
0.05);A97 6 A J5 2 4 LVEF /KFEH i 7t &
(P<0.05 ~P <0.01), HEAH T 0EE KT
thBNP 41 (P <0.01) (WL 3) .

2.5 2l RAEFHGILE  thBNP 4A 1 Fls
NFEBE, A 1 9B Ay o ) 3 by B Ak AT B S5 SE T
thBNP 204 2 BIAEiGR 7RG )5 i W Ak, 1 4]
iU 7 5 vy W 00 0 2 I A, 2 46100 T by Ak A
Be., BEALREIE 1 ], 0 07 vy Ak AR e 1 1], 2
NI IR R F R R ER 2R TG FE X
(x> =0.03,P>0.05),
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R3 2HRAZHIE UCG IBIRHILLES (7 £5)

Al n F#E H#R 104 H#R6AA F P MSyy
LVEDD/mm
BAM 31 57.8+3.8 56.5:6.4 53.2£3.2% 24 7.97 <0.01 21.870
hBNPAL 30 59.9#4.4 59.6:8.7 58.2:6.8 0.52 >0.05 47.100
t - LY 1.59 3.65 - - -
P - >0.05 >0.05 <0.01 - - =
LVEF/%
gl 31 35.8+4.56 36.5£3.36 42.23.70 % *£225.04 <0.01 15.260
hBNPAL 30 36.2:3.83 36.8£2.6938.9£3.92%2 485 <0.05 12.420
1 - 0y 0.3 3.38 - - =
P —  >0.05 >0.05 <0.01 - - =

o . S RZRTALLA # P<0.05, % + P<0.01; 5ZJ5 10 d 4IHE AP <0.05,
AAP<0.01
Bl Ry = AR (ER S o 351 s g S R (i WA
KA1, KAEF N 3.22% KT thBNP 4H (P <
0.05) ,Ax ¥ vl ffi F 1E % & 0. 015 ~ 0. 030 pg -
kg™' - min~', 2 HIGTCARHP MLAE & A, rhBNP 2045
8 BITEIRYT i B rp Hh B = kO R R (ke = PR
HSs RO S ) G A A 2 L E
PR R %, R % 6. 45% , % T rthBNP 20 14
26.67% (P <0.05), FEPRIUE SBP 130 ~90 mmHg %
DBP 90 ~60 mmHg HYE AL T, 2 455 A3 A 1 s
INRE AN 48 5 A B D BEAR 2N K & B} rhBNP
K Z B e A

3 it
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vt R B e O AR, B O E T HE,
AR R RO I F R IR, B R A K
(BNP) J&—Fh KSR, ELAT O M | B 0 R 8 2R 1k
7, 0 F3 e I LS A BNP SR R N 2 — B
FEAERE O WEACAZIR A | HE 7 00 7 1E AR Jy 1 A 7 2 1Y)
YEFIY . EAERFSE R, BNP & 5 NYHA 43 %% 5t 5%
VIR A8 4R, WA R 48 2 0 1 523 ( CHF)
FrR W AR SR AR, LA 5 CHF 3397, 3
UESEAMIE M BNP X200 77 5 vl s N A R 1Y
JYRRL, 2010 4 AR BE 22 200 U R 2 4 2 BV R
GIABPERAEEN RO Sl Ry F fem R
TEVRY I 250 AR 33 O Lk 28 R o e e 5 3K
BNP FIHA 15 KPR, BNP 1.0 B AR 2 R
PRAZRN AT X H A 2 (NE \PRA (EP %) 512 1Y
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MICHAELS %57 Ay 5 & IO ) T8 380 A AT
O A CE AR R R ) ik i 5 ek 3l
ik 5% 223 8y 5 402 I R 8 e bR s ok ot 97 2 A FILRE
S, KR S A A K 30 min S5 00 5E SRR B bk
TN 35% , SR Bl KAE PR ) R % 23% , 0 L
FEAR IR TP 8% o 14% CHF g N\ 2P A0 B 4%
JER R SR AR S Ik 2 A AE (ACS ) B0 7™ FE 0 L
B, 7E 24 A B ACS S8 2Pk 2 AR M O
T ER Y H A T 5 3k 60% ~T0% 5 5L s AR
VA KA I R SCIR I3 8l g 2 el s, Hebtk
SR A A5 e T B i A8 Py R AR B IS E R B
TFE, F kST BNP S 4T ACS (7R sh bk i G &
BLAIRYT RS S /N A TR Bl bk BE T 1M A
P 5K T A Bl T R B R S R O LA B 3R il A
FT G A O AR R

BNP 7E IV AG I 8l 71 25 FURE 3 085 i 4
PR rp ok B ZEVE T, i e % il 3 8h 11 2% i el
IR T AP cAMP R4S ¥R BE 09 F+ 5, o
FHIEPENL I 25 W B0 AR 5 VR, [R]BE thBNP AT
DIBIAH 2R - A Rk R - B R 4, RERRAIT O
T TE R IR N A I P [ R 7K S AN NE 43I0 3R AT B4
L U 3 e 28 15 Bl G A AR O G o B AR T
A BT 2k s i O ) IR YT . thBNP 18 A 1)
il 7 A A A R 385 | A P O o 2T 4 4 3
M AT ] S 1 PR A 2R LG LA JEE 3G 5, A7 Bl T
(oY 7B i e R

rhBNP J&—Ffifi i 8 40 DNA 2 AR A iy A
TN 3 464 000 AEYIHIF, 5.0 =04
R PR R 22 AT AR TR B9 v 32 SR IE R 4 Y 7 51,
PR A A [R] BV AL, R 45 A il A8 L B DA B H A 2
2 1 RN IKAZ A4, BEA0L P R R IR0 . 0 BNP
XoF U 77 3 98 95 N IR 7 30 o A B A L3 B0 g 2 T T
b i EAG AR 3 R AN HE W | R A B B BB AR
FLFE R BRI AR A R B
PERREE A A BF 58 b thBNP 2H #5330 7 A% i R R
A, BARZR A i, K R S A5 DA IE, (HAH Fb
B BEA AR R T 4 chBNP FHE5AT LAk R)IE
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FPROHE T LAFE 4345 5% rhBNP (945 B0 28 9 43 Wb Rk
i, HIB B & %} NT-proBNP | NE . PRA }2 ET 7K F
A REARAE T, X 568 0o O LA B N 1) T J
FEAE T B, =X ] LR AR TN 6 N H
e0% EF X LVEDD W2l R i PRZ% s SR s /b
S LA,

HEE A AMI & 00 0 sl i 8, 3 ZR AL
< BB 5% AR B RRIE” , FRO Z UM B BHAS 2 530
A LI FE B S B 3 i B, P 20 4%, SRR
B I FI R R B PRI, DA R AR i
b BHEE AR, B A5 VA7 24 DA £5 < T B L HE
FE 1Mo R B 35 [l PH R al i BH AR
FIZKEFE D RERI S M7 2167 O WUEEFE LG 7 32 35 1)
ML Ty SRR SRR AR Tk SRS B
FZEY, AR AN L R
NS AT R B B Sl 12 7T LAy O UL, B 5O
W AE 7, A7 S5 AR R AR AL 5RO A DB 4R
HERTSN IR R 0 A BRI, B 5K s bR st ok F0 ik o0 Jbk
BT I, RRAR O LR S, fi a2F ol S 1) i 2% B 2 41
FUFE oo WL I, U870 48 B P 3 K AR v Bt s
PArC LA ML, $5 R LA SE O I 5 AN RE I B
SZARIAL F, BE e US4 7[R B RE 52 2 2% Ay o
ZAR PR IAE P fE, Rl A R AE R,
H AL IR B e Sl FeUE B0 S =R ER . I
A0S B SO O IS % e 0 P O ILER 3 9 1
A B AARPAFR] T 7 Z UESE, B RE E K
TG L S AL, V5 ok 1 Pl i A 420 T, O LR
BEJG 7 R T A AR Y XS T R B A, JR ]
3 3 L O JUL 0 605 30 3, AR AER 40 B P i 8 Ca® " IR
JEE Vol 2 M R 2, & FE O WL SR i R PR R P A
AV R Ul 8 2 I R A ) AR IR 5 A U 2% |
BRA S MO AR R B & R AR T thBNP 41 (P <
0.05), AT F WS 15 7L WAL
AR O, R RAAER O LA R A P e 5 PR A7 ) 46 X1
IFRER SR RIS 3 017 & R i ], 35 3Lk
WL 7

CRP TEH 2k AMI I BUR H R 2 —, H 32
TR LT 1% 72 56 ] R AE FAMA R 58 Kk A, CRP
VEFHF Sl bk P RS Aol i A7 38 25 P4 185 o, w66 9 1 240 i
JRaa skl =b i S R A B A D i T A D E
i e AL RA S EMIE R, A5 WAL 3]
ZHHESRIK A thBNP &L thBNP 0] LB i 98
ARG B 3 A 2 1k PR 1 3 3 R, B AIK CRP VR
K ET, 038 N Rz D ae 25 6L , %O LG e it/ P 3
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FER , BEAIR o TnT WA, BB TS .

Zi b, rhBNP fEIR YT AMI 45 0 77 235 i A

T RIS 2 AT 3R 7 AL 3 ) R AT — s
AR B , AR 9F 7 SR FHER 5 5 B S0 69 5 1648
RIS AT T BB ATk (A BE— TR A
WFFEFIHET

(1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[ & % x #® ]
MR . 3 20 A 0 IR A5 22 1P ot ELYR YT Sk O LR BE &
IFt Sl GRS T R ) ] PR EE,2017,31(8) :605.
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