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Abstract: Higenamine (HG) is an active cardiotonic component isolated from Aconite. Chinese and foreign
scholars have done a lot of research on the metabolism and pharmacological effects of HG, which confirmed that it
has cardiovascular pharmacological effects of cardiactonic action and vasodilation for the treatment of heart failure
and bradycardia, anti-oxidative and anti-apoptotic effects which can be used to protect the heart and reduce heart
ischemia and reperfusion injury. In addition, HG inhibits the expression of INOS mRNA by inhibiting the activity
of the transcription factor NF-«B, inhibits the lipopolysaccharide (LPS)-induced NO product, and inhibits platelet
aggregation and thrombus formation, thereby improving the experimental septic shock in animals. This article
reviews the recent progress in cardiovasular pharmacology of HG, which will contribute to the further development
and clinical application of it in the future.
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Figure 1  The chemical structure of higenamine (HG)
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BARKE, HG 258 20 FifoE /b . Lo 2501
T8 7 HG AERAKR N 253 2RI o 7 18 22 S i kv o
HG 10.20 130 mg-kg™ Ji, Ifi 24 34 i Bifi 5 i (] A2 40 2
RUAEHUE R %, S350 22 158 22 min, 3560 1 Fh 5 ik 45
277 AB0E S T PR 24 I it 28 T TRV Bl 2 245 7 &
198 it 2, 2 MESC R, TR HG 50 mg-kgt 10 min
J, 259 FERGH A B f K AE, 285 T T 1%, 120 min i
N B& 3 20 ng-mLt, Vi B HG i 1 WU IF; B kS T
B4 T HG Ja WA JR T, 35 & B 24%~33% [) 4] % b
BETR AL 45 6, 1X AT BE A2 S BUUR AR FE B ) SR
Zheng Z£ 1L 4 Beagle Ry Se5a a4, & i ki o
HG, R & = B8, 32 #1°4 8.6 min, AN TG fdk
W25 3l A AF AL 45 R, B3R 7R HG TEAS R FH g sh )
P AR T REAETE 22 e, ] RS 35044 N 24 3l P iE S
HORF . HGTE NN AETE R AT 32 PE, Bk i
i} 527 5 24 pg-kg Bl NIk ZS T HG 22.5 pg-kg*
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BRE AR = ULYH R A, HG 38 3t ek /b i i v 1 1 2 4k
P W (D15 121 B R 4l 3 A9, caspase-3, caspase-9)
K] 24 6 R T, %A FH RT R Bo-AR S B 58 A
A P SZ6 R I, HG 7E PLK SIE 15 5L T 7T 3 0 Akt fik
B2 A0 7K1, $2 7 HG I8 IS U7 B,-ARIPIK/AKt 15 5 il
e, RAEDTO UL TR /R ARG IE . AESFLK
B AE I 4 S TRE AR Bl K B4 Co UL /R 53495 A AR o O
IVLA5 9 5 2 i A4 A5 2 400 L) T A O (il 3= C
AN caspase-3 Wi PEIE M) . BB K HEVE HG B 2 BRI
Y11 5,25 C R« caspase-3 3 P F1 Bax % iA /K F, I
i Bel-2 flIfL 2T 2 %A -1 (heme oxygenase-1, HO-1)
MIFRIE . ek, DNA SE BT 2L 0 Hpkill e, o 2K
F o3 TR TUNEL 3 5150 FF 1 HG 7E IR 5347 T 1 Bt
S M T A . HO-1 B 4 i) 771 ZnPP IX 4] 22 0 &
) HO-1 F3E 1, A B, HG 0 JI ) AT 28 48 Y B gl 4
Hl. 25 R, HG I I L T A in HO-1 i % ik ok
P> O LR 5 3 I 405, I AE O LA A5 o R £R 3 1
FBY, 82, HG M HL AL ML IE T2 88 1 T g2 R
LR 0 B Rk 2 P oL/ R 453497 17 PR 1 2 L o
7 /R EE R AR AR

T AR [ P AMTE TR B, HG AT R A7 Pt i /MR
REAEH . A 256 BRI HG F3 55 1) — B 1 i
TR B R 2R 5 I R K BRI H /MR
R, A5 FRREIE S /MR R R3S E F .
Pyo ZEBURE 5T & B HG 101 il 48 2E VU 4% B2 (arachidonic
acid, AA) 5 3 1 /N SE 4R, FRAE AR 3 A, (throm-
boxane A,, TXA,) #4147 U46619 75 5 [ 1L /M i SR HE 1
I ORI HG B B4 & TXA R (TP 2 4K), #n
HG Al 54 25 & TP 244, 1551 AA TS S (1 1 /MR AR,
RIEPUMLMRREEH . 4, B R, HG AT it S
B LR 3R 56 G UL /NIIET 0,52 A DT 0 1) L SR R 134381

TE /N B2V IR TR RS B RN K B 3 # K 4
(AV-43 i) 5 RUBAM 5 51 HG Ht i 4 T B 1 i . 1
Ik HG 7 38 i1 /)y B2 P I ) s 1) Pk B2 T 2, I B
Y B ) B B, 5 A, 78 KRR K 5 LPS J5 15
S BR HovE I % PN B I (disseminated intravascular
coagulation, DIC) B A v, 3 HG [AFE A H5E bt if 42 T2
B A 83N, gk BB R, TR HG W] & 3 i 3% DIC,
BEARR I S Hp 47 4 8 1 KPS n £ 4 B B R =)
KPS K Rk LIS 8] 00 #0087 I B 1) ) S
K, ATEIL/NR TR AR, FF HL B B AW i3 R AR
SR Tl R I R 2R IR B I, B b SRR U T e
WAk, bR S5 RARIR, HG XA JT DIC /B AL il £ 2%
B R 0] R B AR G R R ANME . I/ MRCR SR
AR FE 0 T B . HG 3 05 i 40 ) o /) b 3R 4
ek /1 gt 1 il 5 R[] 1R A K R R A B ik A
Ik, HG /b M S B0 i, (8 Pl A2 T B AL AT 75
BE— B 5T
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gk LTk, BT RN, FEANIRK I HG £
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Figure 2 Schematic diagram of the pharmacology and mechanisms of HG. -AR: f-Adrenergic receptor; a-AR: a-Adrenergic receptor;
TXA,: Thromboxane A,; PI3K: Phosphatidyl inositol-3 kinase; Akt: Protein kinase B; HO-1: Heme oxygenase-1
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