\ol. 2, No. 3 Medical Research Frontiers September, 2023
52 &5 3 B= AWt FC R 2023 £ 9 H

BESHFENS RAEBERMRE

z=—H12 RIS FREL

VR T A dr Rl SRR, =R R 650500
ZEMmARNAKNE, =EEY 650500
STREI MO K MR, ~ R 650224

o

WE: HHES (Aconitum vilmorinianum Kom.) JEEERIS K@Y, & EVErRHX I EER 240, HELE
AESIE R, BRI B M. SO, PRSI BN A RS
TG WG AR SRRSO T KE MR TAE. i SOt AR, =Fg
5L @Y R R R A, PSS A7 MR, DARCEEE . S EESE T AR & AR R s . FTE T
PR MOAREBCRFERCAT T, s B S G A P SR R 2 ks . ZHEE R AEMIRARENETE . WS
DRI 346 WA €0 PR 1 R DR 65 o 55 07 T ORI A, o B g AR R I B SR (I 5 o BB S B0 . B L % iy
PuE . BRI, RS IR RO R S SRR 2% . SR R G EETE . BRIRARYT . VAL A
FE BRSO W, N R SRS R A AR S %

KRBT R ARy, MG ZGEREA, RRTELE
DOI: 10.57237/j.mrf.2023.03.004

Research Progresses on Chemical Components and
Pharmacological Functions of Aconitum
vilmorinianum Kom

Li Yi-guo™?, Mou Feng-juan®, Li Kun-zhi®~

Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China
’Kunming Bureau of Agriculture and Rural Affairs, Kunming 650500, China
3Faculty of Forestry, Southwest Forestry University, Kunming 650224, China

Abstract: Aconitum vilmorinianum (Ranunculaceae, Aconitum) is an important traditional Chinese medicine in
southwest China. It contains diterpenoid alkaloids such as yunaconitine, which have many functions, such as
antirheumatic activity, improvement in human meridians, relief of swelling and pain, activation of the blood circulation,
and inhibition of tumor growth. Scholars at home and abroad have carried out a lot of research work around the biology,
chemical composition, pharmacological action, toxicity of Aconitine, etc. According to literature research, Yunnan is the
province with the richest plant resources of the genus Aconitum. A. vilmorinianum contains 47 kinds of alkaloids, as well
as flavonoids, sterols and other non alkaloid ingredients that are beneficial to human body. The research on standardized
seed seedlings, planting techniques, and harvesting provides a scientific basis for the standardized production of A.
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vilmorinianum. The research on tissue culture, alkaloid metabolism pathways, screening of internal reference genes, and
identification of blue flower genes provides reference for the application of biotechnology in A. vilmorinianum. The
research on analgesic, anti-inflammatory, immune regulation, anti-tumor, and toxicity of A. vilmorinianum provides
scientific reference for its clinical and development applications. Propose research directions on the pharmacological
activity, resource protection, standardized production, and toxicity of A. vilmorinianum, providing reference for the
comprehensive development and utilization of A. vilmorinianum.
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WG N EEL, . EYIEEW (Aconitum
vilmorinianum Kom.) , B EEFRER S KBS LI
BEkHE S RHEY), AREERED, RRHEL
PN FR . At 5 5 @Y 350 Fi, FESALE
e ERIR AT HLIX (1], 0 E R A AN EE Sk R A
oA, PEE SR 200 &R, g A
(145 76 Fi[2]. 1 E 2= ma T L kORI 4 V0 VTR 23 1 X
SRR BRI A s A3 Ak RO R R DR 2R AR
0B8], mMEkEMMAEE L, &H 31.7% 5L
I MEDEE, £Y%KBEYME O, HEIE
66 Fii. 25 NIRRT 4 ANAERI[A]. TE = m VRN H 2
RAMAERED ., NSk, 2L5MEY).
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TURBUUEHIR, =R EGLHES, R e R,
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2.2 WELFESARI

BT R, B AR o S SRR KA. SR B
B RFER H AN, B AR ANRE L T, A,
TPREEG N TYIM. Fhyafk. MEEART, B8
JONEE, WEYNZEERR, SNEANM R, 1
FRMAKE, AT EEARMKX, &HERFK
2100-3500 m. 4EHIE AT 15.16T. FEHFEKEAMET
1100 mm fHEIX, AEE AN 220 d A£4[8]. TEFHEZA
ToaR¥E, WM, AR s
SEWCRAN T, JoE B S B O SR AR 2
A2 DHURFER I B v, TR
PR, A= BOA ), K T S 2 55
FRPERAG. W R . B Bl R TR R R R
Bk, A BT TR A (O, SR
FhFau/N, 1.27g /TR, MPEEAER. £ 25T HT
HATIROK, 0-2h N 2URIToK, MK 2 e, 2-12h HifE],
FhFIRAGEFENE, 12h J5, #ETHuE, 24h KIS 2T
A RS B L R SF PRI N 20T, SGIEAIE
EEFRIIS I, A TO G B L 5 P (1 A S
7E 5T RIR S S A2 35 d, AT IERAH 11 %, 200 mg/L
(K] GA3 VAL 24h T4 R TR 25 [9] -
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I REG 0 S AR, DA nEAR, RO R[10]. ARHE 1
HOASEEDL, FIMER LKL, 6-8 FIHi 5 —UIE L,

TFIERT 20 d, HURMENAEKBZRIIDCHET, 75K
AL, FEAMERIRES, ARECE R, IR, 0
FIX AL = 8. TR A S PR AR SRR X
AN, R HUE SR R AR A
LR, KINFBMIEMER G, Mg HIEASREMNER,
FRAEFEZ INE, FEIREE & 0 B S 5
AR, SRR S IR EIR TN 30 om,  ZiikREED,

FPMELF . BEEMEY H AR )Y 10 cm, mkEL
W2[11]. fEREHETH, @ KRR R I, LA
TR SN EAEY), R ST SR S R 2R e
S, T R R HOREAE, BB = ]
RIS, TE S T ARG IROR[12]. FE 0]
Ca. P. Pb. As JCRMRIHEHEEM, As HE#ES 5
FOVHSER, PR SRS IA K. TR
BICER Py K B YA REEICR, Py As
B Wi S s A S e g A G b EPS
PERFF SR, TR R YRR SRR R K R ARSI
EVRREIEFD, BKED. SRR HIEREE, 3%
O RS AR A R . B S AR AN
IR R, 6-9 AREESMAKIEES], (H29-10 A
FE TR L N A AR B3]

2.3 BESAMEARN AR

B O HUR K I E M B & SRR R b R
R R, FEA R IR FAE R R, PR RlAS 1=y
I T R P B S ) . A AR AR A R AE A AR P R
PR REEE, L B R S U S R R T BRI T
RAS, FERD . I PO K R R R, R
O X BROE HAE NS B A ME A, S B 3
B3y MS+2.0 mg/L 6-BA + 0.2 mg/ NAA, & &7 Sl
[R5 955E 9 NAA 0.5-1.5 mg/L+MS [14]. B2 AWt
Whas s KOBREEL R i 45 K B, AVWHMGR. AVDXS,
AVDXR ,AVKS 2[Rl A 5 50 5 i AR A 5 ) B A
miR6300 /s RNA i#5 AVHMGR K2 5 s 1, — i
Yl & %[15]. FIF QRT-PCR X8R, 25, M. f¢
HA NS TR TIE, AN GADPH, MDH AJ{ER
RN SR, MDH F118S rRNA mJ/ENZEH LS
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HE[K, MDH, 18S rRNA I ACT RJ{EAMLIN S5
[Xl, GAPDH. A-TUBNA Fl MDH RJ{ERN{ELHZU N S5
[KI[16]. K& 7 Z5HMME, OEHESENR SRS LE 40
R EAEEENE, SAZmsiH R Z BT R
FIFLT7]. HREGERE G, ZHREM 3,5 FRH L NGh
R, 28 A-F3'5'H, DB SEaehmlE, KN
1563 bp, 4ihh 506 MEIERL, BETEA K B LR, Av-F3°5 ' H
FIEKF M RIS, £ AR R e, XA
RS 5 SO, JFR IR AT
TEF[18]. RIEK&ZiMTT b, AEER SRS R
TBOL, SO SR, O T AR R 20k, i
DNA 73 FHrcHoR, HEMT ITS P51, RKINARHES
MIBELE ITS2 [X (A2 596 Mg 4 & —F e E
BAL, AIHE TP B — 3 IBAX 73 [19]. AR¥E DNA
SR REL, N3k (A, hemsleyanum)  FERE Sk
(A. brachypodum)  fR111%k (A. nagarum) . ZNEE (A,
nagarum var. heterotrichum) . JGii/NA$¥ (A. nagarum var.
heterotrichum f. dielsianum) 5355 25545 5 R [20] -
T AR R E ST (SSR) 18 Mridhisl, Efi]
(RS R Ry 16 MANEE[21].

24 HELSNERREPTA

W GREAEEEEE, RS NAERA L
WPAER . RS, F SED ARG,
BAEPUME . DU PURESIER .. R DRR R
20 J& 34 P 52 BRINAEET, ENILTRET I N, R
JIH & (Fusarium) FIEEE)E (Penicillium) 23
A, FEE 2R AR R P AR B A 2 0 (0 A
JE[22]. MIEBSEE L (Aconitum austroyunnanense)
PR B3 43 25 N AR B 19 31 37 ik, A1 25 B Al oA Bl 5 JE P,
A 14 HRPUBEISERME, 5 37.84%, A 1 WHKEAS
oo WG RR A, XATREE DSk S B Sk
KA K ZEHURTETEE R FHE 2 R, HEE
TG AR TR IR AL A RO LU AT R Sk
BEPE. VELRE T S R ) YRR AR AT I 5 11 [23]
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Table 1 Components of alkaloids from Aconitum vilmorinianum

w5 | EVBERK BE | X | WS | EYWER B | XE
1 2% (yunaconitine) Cis |[24] 2 B HFZE (bulleyaconitine) Ciw |[25]
3 FE P (vilmorrianine A) Cy |[5] 4 FE S (vilmorrianine B) |Cye | [26]
5 FHELREP (vilmorrianine C) Cw |[27] 6 WE LR T (vilmorrianine D) | Cyg | [26]
7 14-Z L F B 55 ] (14-O-acetylsachaconitine) |Cig | [27] 8 WE DL (vilmorrianine E)  [Cye | [6]
9 EEIH T (vilmorrianine F) Cis  |[6] 10 R E (talatizidine) Cw |[6]
1 FEH L REPE (vilmorrianine G) Cw |[6] 12 S E (isotatatizidine) Ci |[6]
13 RIE S, (franchetine) Cis  |[34] 14 W45 Sk (talatisamine) Ci |[27]
15 EIMBE O (columbidine) Cw |[6] 16 FE-E7] 8= (sachaconitine) Cy |[28]
17 JEAE S 3LA% (chasmaconitine) Cis |[28] 18 M58 2. Caustroconitine) Ciy |[32]
19 WYL SLAER, Cacoforine) Cy |[6] 20 #%7 (vilmorinine) Ciy |[28]
21 32 (vilmoritine) Cis |[28] 22 W (vilmorrianone) Ci |[[31]
23 5 E (vilmoridine) Cx |[29,34] |24 54 (vilmorisine) Cis |[28]
25 FZE 2SI (crassicauline A) Ciy |[34] 26 %k (bikhaconine) Ciy |[32]
27 R E L (vilmorinianine, 1) Cx [[32] 28 aconitramine A Ci [[27]
29 vilmorianone Cy [[29,34] |30 14-O-veratroylneoline Cy |[6]
31 karakoline Cyig [6] 32 condelphine Ci |[6]
33 14-acetylsachaconitine Cyig [6] 34 indaconitine Ci |[6]
35 14-acetylkarakoline Cyw |[[6] 36 14-acetyltalatizamine Cy |[6]
37 pseudaconine Cyw |[[6] 38 denudatine Cy |[6]
39 panicutine Cy |[6] 40 1-epi-16B-hydroxycardiopetaline [Cyg | [6]
41 patentine Cyig [33] 42 sachaconitne Cy |[27]
43 Hemsleyaconitines F Cuw [[27] 44 Vilmoraconitine Cuw [[27]
45 Hemsleyaconitines G Cyo [27] 46 N-ethylhok-busine B Cyw |[27]
47 N-desethy-N-formyl-8-O-methyltalatisamine Cyo [27]

3.2 WELHAMFEI

R GER T &H LREVISE b, WIHE S8 H 3055 250 S HOKIEPE IR AL . LR LRI, 387
BRIRER. HER. WA, ZREZSFARERR > (LR 2) .

R 2 WE G IARE DR 7

Table 2 Components of non-alkaloids from Aconitum vilmorinianum

wE | BB X (RS |HEVER R
1 HERE (sucrose) [35] |2 HEZ iguiritigenin) [35]
3 HEF liquiritin) [35] |4 TERAETE (formononetin) [35]
5 KEH (daidzin) [35] |6 KEFHIL (daidzein,8) [34]
7 34- " HEIFEHE (3,4-dimethoxybenzoic acid) [35] |8 KR F IR (p-coumaric acid) [35]
9 N5 WAV Sl 7 [35] |10 |XHRIERARR [36]
11 | MBEEET® [36] |12 |3-H&EZE-4-REEHR [36]
13 | BER [36] |14 2R [36]
15 | 74-" i [36] |16 |B-#*#&E (B-sitostero) [36]
17 |B-HEEE LR [33] |18 B-#HE [33]
19 | WEFEPEEREHEE (p-Aminocinnamic acid methyl ester)  [[37] |20 1,3-0UAFAE R H e (1,3-dipalmitin) [37]
21 JEmE-6(5H)-H7 (Phenan thridin-6(5H)-one) [37] |22 1 (carbazole) [37]
23 ((j3i§n,g>s,8R,9R,los,14R)-3,17-d|hydroxyclelstantha-12,15- [37] |24 16,17-epoxy-3,15-dihydroxycleistantha-12-ene | [37]
25 Methyl-3-Hydroxy-4-(Ben zoyl-amino) Benzoate [37]
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NA—FE, WK IR 2E 5 W R R B o e A
ity BR A o AL AR . T A, k. B
SRR o B IR Gy S ) T R N B R S e £ R
Yk 2 AT 40 B, AR AL 8 R
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4.2 Al,O, FE ik 43 B 332

Al Oq FE T 7 B A A TR AR ) AlOs,
ey AR P AR R A R iy OB AR TV o AR A B
PEAE TR AT (75 50 S S AR RS 5 T ) 8- 4
FELL I R E D, HS A2 R iR
ENHEAT 73 B 4k [28-30]

4.3 KELW g BE%

RKALW i B AR VER . AR, ik
PEPER B 4> BT, RN S e S5 M KAk & it
TP B, M BB 16 25 30U 43 43 8538 H
W2, MHIBERL i, A ORALR IR 7250 B A 21 R
B HEA, 34- AR H RS Z i &4[35]-

4.4 RIS B

SRR 73 B N 2 2 Cog SOMIAE, 3H 7R Y
N\ Fe e ST, Cog R KBRS, A
AR ERERIR KR, BAMRSEHRE, XA
T BA R A& N A SO Bk, TR
MBS R e B B-I N RS 8-%K 4
Ik 3 VL 12 Sk talatisamine . geniculatine 251k &4[36].

4.5 WEEEHERE

BEERHEEROR RS, A G0 5 2 D7 IR AWt
LI S5 BT 7T 22 R AT B BE R B s . B il
S LRI TEHEN AL 2 S5 o LR
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FR, BEEEBORMAERE, HESHIIR R, 77
A R A] LU S MO, B RERI 45 AT IE L 4T
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T S A WSS 5 b R 2R R A S S 2 E 1Y
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5 _EREVIRRZAE/ER

TR S B Ry, BRI R
BAY . XUBEZY ., BEE A, BOROC T BB G 25 AR HY Y
WERIEA L, (HRMNEE S REE TR, 55
R SRS A 40 2R RV, XSRS
b 5 Sk SR A AT AEAR IR AR R 73> [RJ I T A A it
SRR 3RS HAHA KUHLE . 5
Mo NIt 21 b I 5 NI e LR B E R (R

5.1 BURIEH

7k 7224 B A A el 368 o x4 8 B Y T RS
TER, BB S ARUR I 1 ZLE R R S Sk, Y
HER B S i P M B S Tl £ S5 X Y s 2
PYQLISRIYE K71 p RN SR TS R i PSS U VA R o= S (1)
Pt . BRI AR YA SR A SURORAE R, 5
AR R R B T AR, el
AR B A P 5 55 [38] o U Y it A= e T LA
SRESAENES T, BRI BUREE, CEBLLT
RRBOLRRE, SUEEYIBEE . 5 R L R
ORI PEA SRR 55 [39] - 555 H AT LUOE L
AR ) PGE2 171 ik 2 BT AAE I B A, X4l s 1
HIEBEAT Y, WAL T, PR RS Mk
JEE L RS e kA e BRIME 51T
(RIRE 7T R 3L 1R T [40] . HE5 3R B k) 98 0
FEmBIE, B AR A e ey s, Hal, ££
PR b O E SR Z51[41] - 8-2% Lk R VE % St /s
B TRR B 1 P 28R 25 [42] . VS Bl AR 1 I RCR
KT PGB A 3- LS E S, TR IR T TR
BUhT =5 [43] - MELNSHESEZGY), B SRR I 8] 4
TGN, X5 T A6 R G IR T T ORI X & A
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SERORE, TP T IR SR R 5] R b P PR [44]
5.2 PiRIEH

AR T AN S A 5T R K T 2540

(RENEY « GhFRXIE; (SEEL) . b
T, AAEM, &R, Bk Ez. BRERE, 5
SRBR AP R ML RAE AR S R4, LE R AR
G B SO VR YT A B S YT R [45] . TE KBRS B
Ak ANERE PRI ORI, Sk B, ESH. 3k
B AT DASSE 5 B 40 L B, k> JORE P AR 95
B, RIHEGRM PR TEE . ESH. RS R
/1N R0 S« ) T 70 R 2 S U T R B VR A
B RCR, VST R RS B L AR ARG O
[43], 2 SBRIVIPL A LEL AN 5 S A8 0 B 41 M58 55 M
A K [46].

5.3 YO /EH

TESRAE YT O LS (T ST G T 20 THAD 60 A
A WIS FURIL, AR SR R 1S BRI 2570 &
5 SR RAEYIEN 3 5k DY B . eR I . S AL
R I PRAN 5 T i R AT 2 X S T Lz o UL
A S A, HRPT O LAER T2 [47]. & SkmRfE
FAMLH B s e 1 A, SoE e s, it
T3 55 Co UL KT RE 705 P T 15 Sl 2455700 /A
GF R, FEIRYT O MU BRI R 5 SR DR, X
J& TR N[38] . RN 5 Sk Bl AR 7 5 51 = EALL
R, B, B VRO 25 ImT FE AN ] o

5.4 R RTEH

IR A G LI 50 A2 2 e P T RE 2R 1A ) 2L
RAL, TWE S HRIGSTRGERA RIFRTRBURE
FI[48] . 5 Sk aT W S 5 e U A8 AT ik e i
NERETT, P BN A DR R IK[49] o R IR AE A
TR RIE R SRR NIRE R, ORI
ST 5 STl e 5 ] e SR 6 PR 1R 2k, AT
] EEN R RIA[50]. RAE S A R, TH S T AE
3G 55 N B RGUIIATE LI RE, (e 3t R AiE FR[49]
53 2 BRI LR R R AL P A I RE 7, 8 B AR L
HE[51]. MR 2 W mT LA fin i e . s 4 v i, 410
N RO R RARAR A, 3R R TUATE BE 77 ATtk L4
Mt 4 [52]

5.5 HiE1ER

WFFER I, S B B A S R AR K . HKBT R
FERSIIME R . 3kmgxt FC B A1 S-180 PR 2475 $k]
YER, JEnT LA Lewis Mt 1) H R 55 F2[53]. 123k
B0 1 P A M, SO 7R A A i o) N e 4
M (53] 5 Skid SR TIRIT IH AL R G e 1 B
SOBVERR . WIS S A P08 0.18 mg/d, —J5THI AT
CASMRR IR AR K, 5 — T T AT B A i ) B R B
(4T 1697 IR R RFREIS I R b Skyd S itk mT LAY
I NRE, IR IRARIE, 1% N7 dr[54]. 7/
BREE S RIBE s v E S A R R B, 2 Sk 2 RE R H-22 98
AT S-180 98 AR A, Hifil /IS BRI (1 2E K, #0120 50%.
B3k, RSk S Sk S A U ER, 1R
K BRI A 5 H, R B S BRI ras JivRd (1 25 R R A [B5]
G SL R AR IR T PR FLIRE . Rk eF 4,
LRI B PRIRE e S5y THI AT 2R [B5]). kA, T
FUIE IR i AP AT B IR PRI o b P |
PO RPEIE. AT AW, R R
HAEF, BB S kA el 25 B4 F T 72 AN RN
53 @25 I 2 BB s n) iz .

5.6 FEAEH

B3R MR ARG 2 B E, o HoA
ARGRIFE, SRR AR R R Y i A P
WVEYI, WA SHE RN EE YR, RES T
32 BE R R R A, L REVE A P AN oAl 5 5k
JEHEYIA R A BETORDL, B SRR AR RO
JERENE, 5K RE e Bk e Xy, S ECL IR
MIAIER « KA SRS ASRALEE, BRI
JiBi g 1L S8 2255 AL [56] o XU S AE P i i i ot 1 I
&, SEINENE T RN LR, SR LAY, (e
JUBLRAL T, SECOLERE . BRI, LEL
b A EREE Cx43, B kb A Cx43 E#HE
HIBERACIRES, P A OB, 5 SRBm il O LAY
WP Bl S AR AL, RE MmO L= IR 3h, B
A EREMEE RS AL, 5IRCLIERE39]. &k
g r] S BB PG, SR UL AR R, §lE
FEE O EREE, SERPZLICIREST]. AN, 5kik
HATIRRG R E RS o KR & 5 Sk mT sk i BR A
KA EE, EMMAR, BEMMUTE, IR
B — 52 MR RO AR [58] e 5 St mT RIS WS A I
BERAK, FEOPREEARTE . BRSNS LR
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WYL FE, (HR XN S & uR &5
PE[59]. AFEZRB AV tEAN ], XUER A Fpg
FE B B AR DR A R IR M . OB AL AR B8 Cg 1 2
WL K AR 5 Al TR, BA . SOUBE B AR e, C oy 2K FR S
Wk KL K AR5 I I Y . U R EE M R, BATE TR A
5, RS A E5[58] .

ANF ] M g5k MBI . 250 R
RN T R (R AR . R, AR
Ly i R O S AR K B ) S o K
L, BEAE D SLBOREE T,
=2.0962h, 0-2h &) & S Wi iy, Bl R I )
K BRI RIBLAMETKR, RN 12h DA
Je, TR PRE[59]. WA EIEMEH RS, XU
BRI KD, S8/ T 0.04%, #EMEFEK 70.32
T, ST AR RO B R 3G N [60] . BEAk, 2GR
AR, PR, R AMAZE R RREEH 2 SR AT S
XPEEVEFE AR . REFARL, BRIKEENE, RAMAHEA
(RN 22 A VO

6 ZRERE

ML B B SR SR, B S [ P
P X E P A, nE R E SRR ENE
By HEGAME & A7 R, IS, SRS
XN 2 B ARE IR 7 o TR S R BRI TR
B, ANRRMTMIERE, ERBIEER . LHE IR,
RS 1, B ER T M BORTE i, LIRS R 1)
MR R HREIR . EVIARHNETE . NSRRI
i WA RS S TR, RS )
BRMB AR AR . mESIEUR. PiR. REM
W UM SESERTIL, VTR S A R SO
I UAZZE [ -

AN R AR 2 AR
TIHgN. BB 00T, RIS SRR T R 5 ik
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