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Abstract

Delphinium is a genus in the Ranunculaceae family whose chemical constituents mainly include
alkaloids, flavonoids, and terpenoids. Among them, alkaloids are mainly diterpene alkaloids, and
all of them have high medicinal value. Plants of this genus are widely used in the field of Tibetan
medicine, and their whole plants or flowers can be used as medicinal herbs. These plants possess
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efficacy in clearing heat and detoxifying toxins, promoting liver and gallbladder excretion, re-
lieving pain and diarrhea, and are often used clinically and folklore for the treatment of liver and
gallbladder diseases, diarrhea, intestinal infections, as well as rheumatism and dental discom-
forts, and as a soil pesticide for the control of lice and mosquito fly larvae. In this paper, we
summarize the latest research progress on Delphinium compounds at home and abroad, focus on
the chemical structure and physicochemical properties of diterpenoid alkaloid compounds dis-
covered in recent years, and elaborate the relevant information on the pharmacological mechan-
ism of natural products, which provides a theoretical basis for further exploration of Delphinium
species.
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1. 5|15

Z2 4 J& (Delphinium L) 2 B ER PR —KMEY), FEMAIRAHIX, EaRiEE N KL 300 £
ANFh. ERE, REBEVOMRIEEES, STHAR 113 AN, AR T GEE T RE M
LS, LA A E[L]. REWIBAHE 110 AN, FEAKERE R, il P, b,
EHAPRZHEA AT RETE . = W —wrs b X i, fhdb. EIbMmARIESER X 2], ik
WAAE—ARETE, REE&F—MEY, EhEPKL. B8 RBRITRE TR X 510 . XL
WE N EAREY), HADEC S AR ARY . BTSSR, rTREE PR MR
B R AR, TR AR, A PUE ER S ZEBOEALTIR . 5 LR AE, JHERE
AP A AERE T BA WA /N3]

BRAE B RN B FAL S SR A I A e, BN R B RR ARG TR SRR A A B T I R AR
VIR = A . R S AR BN S B Ay, b L AR RO A B [4] . 2 R —IR
WL RKIL T -4 8 BE L TR R 22 SR A A T IR e . hah, fEmiZ iz AR
ZHCREBHEY AAHEE. K, \EEFESKEDK[5]. EFZEFAMMX, G fw, x
G 7 S AR A (KRB O T VA B R B, G )G BN PR . R, K. JiE e DL K B L R
AR A 52 Jk e 2 [6] o

&4 ik, WA R OX R R BT AT T REMIRE, A SCEE XTI AR SO R4 R
25 B P2 ERAE F S5 07 AT 1 4538, FRA A BB AR ZRIR ey R AR SO iR k48 S A B 7R, JEHEZ)
SR JRAHD N 6
2. BEBMNUERS

R B S EEAFR Y. KRR . RS T T REBEDZ M EY)
PR, o R EAREUE . PR PUAAERAIPUMIEEM . 2020 4, Yin SF[7]D0 i % 40 4F(1980~2019)

TR SR YT T BLNAL ST T84, fEXE, A BRIl T 453 ABrife &9, Ha ok
F AN, X BRI ATER AN T AR SR A SR T AR A SR
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2.1. ZiESEYm

il A= (Diterpenoid alkaloids) & —F & A FEA ZiE EE VU i BTN S A k. &
feel p-AHE LRI R, AWM Mt 3 BARIE X RN A B A 2 W IR IR 2546 ik A= P
R BHEDNEER S, TR, NEFEREEEY B T RE B SIS R 1)
i A ER8] [9]

2.1.1. ZHEEPmERI S 2

RRAE s A DR A B AT 098, T LK 73 Cog- T i AR Cro-Z il AE MBI, Coo- B —
it AE DR s AR, R DA — 25 3 A LA B L AN 282410 [11] [12]. 4% 1 Gt 7 R B
W o> B A9 B R DL E A,

Table 1. Classification of diterpenoid alkaloids, quantities isolated from Delphinium and major subtypes

1 ZIEEMRES X NREREYT I EEINEEURTETR

HA = FEWA
Cig- B 5 £k 23 TR P TR
Cio- B4 s AT 299 B A, 4w, NERT. pyro fifAETY . 7,17-seco fi7 A AN EE HERY
Coo- 24 it A=W B8 89 Hetisine-type

2.1.2. ZiEEYWHEEEL

124 NIE B W2 B AV E B 65 A VIR i S B T 3 4lidk, i Methyllyacaconitine
(FF3:4E ). Anthranoyllycot onine (& 15 Bk 2 i fl). Chasmanine (&2 7). Dejavajne A ({41 FLEP
HH%). Yuna conitine (75 % %%). Delsemine A (#2/K L8] %), Denudatine (#£32 # %)~ Vil morrianone (3%
FL5 ) A1 Condelphine (BLAR#HK) . [FINF, AT57EAS A ILHT I EAG 58 AR 035 14 0 A= P .

4 R;=O0CH,CH; R,=OH

1 R;=OH R,=OH 8 R;=OCH;  R,=OCH,CH;
2 Rj=OH R,=OCH; 9 R,=OH R,=OH
3 R;=OCH; R,=OCH, 10 R, =OH R,=OCH;
7 Ry=OCH; R,=OH 11 R;=0CH;  R,=OH
12 R,=0CH;  R,=OCH; .
HO
Aé: o
o _o_o~N _
o
H,co._o HN \Nr
O r
o
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o
13 14 15

Figure 1. Chemical composition of Delphinium yuanum
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12 Fh Zms A PSR SO0 1) I H m  HE S . 20N AR RSE 2 PR R R, e T
X L SIS . BARTT S, e84 e #iil A forrestline A, forrestline B. forrestline C. forrestline D+
forrestline E. forrestline F. brevicatine A. acobretine B. acobretine E, acoapetaludine G, N-deacetylscaconitine
A brochypnine B. At 11 MEE & T 5 KA Cro- i AEVII, 1125 6 MMEEN J& B £ A7 Coo-
i A,

2021 £, (S H[14] NP5 242 48 (Delphinium gyalanum C. Marquand & Airy Shaw) 7 B 7551 1 3 Fil
S w4 Ym0 2): gyalanutine A (1)« gyalanunine A (2). gyal anunine B (3), F:H{b&%1(1) M Coe-
A AR, FAT BN WL N-Cio I Cr-Cop B HEA N-Co B Z5 M) W EMQRFH — T
() Coo- B M AEMIINAE ), o Coro MIIEIE Y C-p MIFRREE RGN G RN, TR — D E A TuH SN, HE
A RRCIETE, HIREEAN L mg/mL i, 5K /738K RILF] 67.9%.

\( H

OH

Gyalanutine A Gyalanunine A Gyalanunine B

Figure 2. Chemical composition of Delphinium gyalanum C. Marquand & Airy Shaw
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Figure 3. Chemical constituents of Delphinium yuanum
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TR A A [15] A ] 22 4248 (Delphinium yuanum) 23 B3 2 1 11 Fh i A58, Horh 9 Mol i) ik AR
YIsR(LEE 3). Yan &8 A[16]MJINEZR AL 43 B tH T 3 Bl i) —ms A48,  Hrh 3G —Mh Cop- AN
Cio-%: tatsiedine A. tat siedine B. tatsiedine C. 2022 4%, Yuanfeng Yan. Hongjun Jiang %5 A\ [17] M\ K1E
BT E T 6 FhEtEri —nkAEYhk: grandiflolines A-F; Shujaat Ahmad. Manzoor Ahmad %5 A\ [18]
MIEEASRAEAE PRI 7 3 R #E A48 Chitralinine A-C, I HLIX = Fifb &4 5% 2. Bk AE A5 ik i
(BChE) A1 Z It AH B i B (AChE) R I HH 38 J1 M Se - PRI VE L, AT B O TT 5 58 AR R AH 5K [R50 1)
BAEZY) .. 2023 45, Nurfida Ablajan. Wen-Juan Xue 25 A [19) 7D 5 /R BB R Erh R I T 2 ANETRTAR WL
B 5 AEA0%: Shawurenine C F1 D. L. Bitis 5 A[20] )\ - H-H Kars-ArpaAay i [X #k 2100 K Kizir
Ll F>RAEM D. buschianum [P E35 5370 55— R i ZwG A2 900%, @44~ Budelphine BA LY 1,2-
IR FE ] . Wada 25 A [21] M D. chrysotrichum =43 25 1 chrysotrichumine A H i K 4RFIE & 7E C-17 Fil C-19
Z A HEHE . Xue 55 A\ [22] M\ D. pseudoaemulans 4y 2575 £ Pseudouridine B, 1%k &4)7E C-19 FH —
NFEIH CBESE . HARAED R SH % WA AEEB], W OH. =0. OMe 1 OAc #:[4], 1M OMeBu (2-
FEET E) A OiBu (5 T 2E) AR H W FERZHEOLT, KEH G T C-1. C-6. C-14 M1 C-18.
HOBUEMBRAE C-5. C-9 F1 C-10 LHHEAHRMA.

B 7w AR LA AL, BRE SR AR Il S AR SR A B A e, P Y AR A [23]

2.2. RAWRU A

AR YR — M IR G, BT 2R A S, YA AR 22 it
TERR LR 2 AR [24] . R EWERM R B P I E M, JF HXP AR V2 AL,
BIEHURE TURE. SR, LR A . FIRBURSEERI[25], ik, NREREYH I E
AAS R ESAL ST 20 B, Horh B ZONIER RSB E AL S 4 Fros.

R, Rs

Rs ! OH

+
- O ’ e |O S R4
OR, Z OR;
R O OH
Flavonol glycosides Anthocyanidins

Figure 4. Flavonoids

B 4. KEREIRULEY

2.3. BERUEY

5 WA LEEL, R S AR R R A AR, BIE AR, R AR
P i) s Ak 5 W M SR A R A P R AR 21 [26]

3. REREVLHESENWAR

KRB TRY], FEFTA WK o B S h, AV EeE S e, KR HARSE
AL S PTCIE R R o T B ARG 2 SR A I EER AL &, X — SR AL S MR L
Rz MAEEE, Hrh e S O IR IR RV 40 B B (LR 2), 15— S8R AR5 SR K fh 42 55
=, XKW R A HEE [27] [28].
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Table 2. Clinical applications of some alkaloids

2. ERSYTEMIREIE R R

A 2R I A 2 Fopls

lappaconitine BUR. MR, 0 BURZA . JRRE %
Sacetylaconiine Ut Bise. W . Sxmskmen o0 SITRRILTE

crassiculine A g B RS R S & A& R BEE/N

3.1. HishEEME

DR AR IR R R 22 A NS A AR AT . He S8 N[29]43E, MBI Sl —Ff
Coo- T4 it /LWL, 0T Fifee: NSt S i b Bz A BoA W2 AR A s TR 70 554K« KR A5 [30] M
B SR M X R 1L 2R NS 5 R ZRAE A6 T B 20 S A4l S R N e R i e A SR A R e B 4
.

3.2. RERMFEREML

AT AIT 78 LR S 1 #87r ik AR A B A % R Ak BV A o Ulubelen A 25 A [3175@ 5 %)+ H-
HERAEARIIFE TR I T 20 Fh Coo- B il AE WAL, IX SeAb A #8 Sil s HH X o 5 T PR R0CSR « AR 4 E AT 9L,
CLAIE BH 820 il AR 0B L 2% % BRI S AR BO4E I . Ulubelen A 7EXT B SR E T U RIL T
20 Ff Coo- B G AEWIIR, XS AP R I R G . Gonzalez-Coloma %5 A [32] % MR AE 1L B /4
S BSAS RN 20 T A= W BLE B AR B AN By 8 55 B i) B R B E AT T I IS P BB B
SRR SO T A AN BRERE A, EC50 {8 23 AIE 0.42~22.5 1 0.1~17.77 mg/em? Z.[f)) . Xif
TR B ROR U, RS BRI U B 7 43 Bl R B2 cardiopetaline (259, EC50, 0.42 mg/cm?)Fl
19-oxodihydroatisine (EC50, 0.1 mg/cm?).

33 MmBRMEEEM

R BV BAIRIT R . B2 S ERR IER], Atta-ur-Rahman [33]i8 i BiF 7t & 3032 72 J&8
VI R A — e B E BB IS TE I . — R R oy AR BT N R B Cro- B A4
B, SEERR] 1% Coo-B ab AW Vi 2 NRBUR W BAMHIER, B 2R . B H .
WAL RAETCRIFE A YI AR BN B PUR R . Yang 25 A [34]) M Delphinium ajacis /153 2575 21 1)
BIREEIY Cro- A= YHH, ajacisines C-E LA K O 1A= 55 isodelectine, 7E444M i BHL H X6 IR 38 75 i 25
(respiratory syncytial virus, RSV) B A o4& 22 555 IH0 28 280K, 1IC50 {43 51l 75.2.35.1,10.1 A1 50.2 mM,
T B o B ORI E2 35 4K) 1) 1C50 {9 3.1 mM. A Delphinium grandiflorum 432545 21 i s HERY. Coo-2E W,
grandiflodine B & 7< HiXF RSV HIAKA TS R #M#I1E A, 1C50 {64 75.3 mM.

3.4. ARIERSHEHER

1991 ¢, 5KF5 2 [35]55EH I X AR 51 LAY /)N BREH A SO AR 52 AR T /1 B A5 5 R DSR2 M 1
S, RN PR AE AL 2 500 mg/kg iU AENS 2R D R IR SR K/ SRR AR R, (HILRCR
AU R 2, I H BRSO B /N BRI R . BB AR FHIN R M N2 5 2 /N e s {34
AR, PSR ERE R A s ) R I BUR AR, JF HoW A B 2 i R i e
R 2SR I XN BREEAT BN BB AE SN EIR M 7 L R B 2 Rt B HE N T 52 e A
TS BT R B AR B AR =S8 IR 1 500 malkg FROT PG FRAETERF SR
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B Ll 224 mT DUBA S5 0 BN BRI RIS 31, RERE S 0 HR XA & R G A fE T, mT DU K/ R
{14 B RSP [F0) DA A 302 PR 08 o 0 7R B s (B AR 2 . R B 17 1V SR e fE M I B U6 o S 2 AL o
3.5. HwMm

2001 4F, Mohsin Raza 55[36]#F4T 7 —TisLLs, #55/&K I Delphinium denudatum ) £ B4 B
RAEBA B AIPUE RBCER, TR A (0 /K SR N 2 0 B P BRI M o X P 2 BEALA T B 2 1l
Tk 8 A R P 2 2R G T A Ao 2206 T A 06 D e R IK B BUE IR AR, I ELRERE A i 5 2H 21
(AT
3.6. \LM{EA

P OO EE [37] F 6 2R A AR HIAR R B LK B U RN RS Bt G 7 S Bk 2 55 H It s gk 47 1k i, 485 2R
R, CRBREERMARGRIEIAIES, SRR T oEaY), (KRR, BEERNSER—#K, R
Heg&— ek miEH .
4. 45ig

2o b 2R IR A A o RO 2GR b, BATTRINZ BRI 2R, H ARSI EA T A
B M2, XUEYEAT OB N TS, JFH RS EENAETFMAGHMME. XTI
TR EAEER L, ARSI RE T A0 .

P
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