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Abstract: Corydalis saxicola, a traditional folk medicine in Southwest China, is used for treatment of hepatitis B, liver cirrhosis, liver
cancer and other liver diseases in clinic, which has great development value. Studies have shown that there are abundant alkaloids,
sterides, triterpenoids, flavonoids and nucleosides in C. saxicola, and alkaloids are the main components. Most of the compounds have
significant biological activities, such as antiviral, anti-inflammatory, anti-tumor, hepatoprotective, antibacterial, inhibitory activity
against acetylcholinesterase, and analgesic activities, etc. It has significant remission effects especially for hepatitis B, liver cancer,
liver cirrhosis and other diseases. Research progress on chemical constituents and biological activities of C. saxicola were reviewed in
this paper, in order to provide the reference for further research and development of C. saxicola.
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RUF 26« FFREAL . Jios . B4R )L BEAT 26 IhE 25 %
WEYT . EA RS RS ANME .

HAT, EAICE 3 R B A s 1 (1)
i, BN HRRET 1980 ST 7T0, (HILEH 25
SRR Z PSS RS BIE, BRI
FEOE RS AEYE R T . ER] 2005 4F, HEE
FRL S IR OB ETE R K. A 2021 & 6
H, WAEEEFILIRIE T 89 MELAY), XA
RIE BRI AR Z . IR, W RS ISR A
Bl B =REFIHARSER A, IETEWPU B
PrA . PUMIR . BrE L. B D) 2R
B IR HUANARSE. HAT, A0 ST A %
W22 1oy AR EEAT T 2R -8, {H 2 ) T AR
PIE PR 7E . Horb, SREEHI G H 3 AMEE I
gEhy, HAhRZAL B SERIAR RS B 18 B TN
0L R EFOFI S IGEE T R BLRIR T A WY
PR KR, 0BG o SRR s RS
SV U b AR T A % R ARG, DURCE B
HEMZGEER, (HUSCR B SRR S A B R AN AT,
HILERIR (1 25 BRAE FH 2 B4 TR 7R T0E S AR YL,
=2 0 B B R AE AT VR 2 AT o ARSCXT 1980 4F S

H—2021 48 6 H & FOEM 2 X AT FUH)
WL REIAT SRR, DA FOE IR R T 7 A
EHF A RS %,

1 Emy
1.1 S

FAEIEREHEE NEDRSEY, 42k
2R H RIS s, EREYENE
BRVE A RIBER 89 MLEWTHAEDIR (76 )
2115 85%, o, ¥k & 14 4, BB
G, W R ER A FER I S RS . AR
Pk fze 2k . HAb S e . AL IR At ok ey S Y
111 FEEPUE e SRR DY & S kR 2
FHEERHERE N RE, R BN
Yo e, B sE: Hd, E R R 5
ANBERRR . ANBERE, L UGRBTANESR AR IR S
XK, FHMIGE DRI JRER 5
R J PU S IR

(1) JFU/NBERE s 5 T R 1) i /N BB S A
HYE 20 N (1~20), 55H 1 MFHJE/INEER (21D,
H, k& 3. 5. 150 16 NELEY. JE/NEER
KAV ARG B RE 1, g LK 1.

®1 CARETHIR /N SER I Y

Table 1 Protoberberine alkaloids from C. saxicola

M5 &M ARR SCHR
1 (O)-WEIAEMBT %[ (-)-tetrahydrocolumbamine] 3
2 (H-WUEEEIT[(+)-tetrahydropalmatine] 3
3 2,9,10-=¥ R 3-F A F YA F/NEERS, (2,9,10-thrihydroxy-3-methoxy-tetrahydroprotoberberine ) 9
4  d-2EW (d-corydaline) 10
5 ()-2,9-ZFHk-3,11- A EE-1,10- Z i 5E- DU U /NEERR [ (-)-2,9-dihydroxy-3,11-dimethoxy-1,10-dinitro- 11
tetrahydroprotoberberine]
6 (—)-HE EHH[(-)scoulerine] 10
7 WWAREEZF (tetrahydropalmatrubine) 12
8 i PIAZIM K E B, (mesotetrahydrocorysamine ) 9
9 I (stylopine) 10
10 Fkb-R4EYT (apocavidine) 9
11 YEFR/NEER, (sinactine) 9
12 (H)-RYEIT[(+)-cavidine] 10
13 WH2EEH (cheilanthifoline) 10
14 (H)-JEFFEHHE[(+)-thalictrifoline] 11
15 (H)-4-FH3k 5 BT AN R 4E 7T [(+)-4-nitroisoapocavidine] 11
16 (+)-1-FEIEFAT AR 4EVT [(+H)-1-nitroapocavidine] 13
17 (—)-13B-F2F 5 22 508 (—-)-13B-hydroxystilopine] 3
18 ZAM/NEEH (canadine) 10
19 JEMERICH (thalictricavine) 12
20 (—)-EE P EB[(-)-corynoxidine] 11
21 7-FRFEFEMR (7-isoquinolinol) 12
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R
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g
R,
17 R,=OCH,, R,~OH, R;=B-OH, R,~a-H

18 R,;=R,=OCH3, Ry=H, R,=0-H
19 R=R,=OCH3, Ry=a-CHj, R,=B-H

8 R,=B-CHj, R,=p-H
9 R,=H, R,=B-H

(0]

)

(0}

10 R,=R,=H, R,=OH, R;=0CHj, Rs=0-CH;, R¢=B-H

11 R,=R,=Rs=H, R,=R;=OCH;, R¢=0-H

12 R,=R,=H, R,=R;=0CHj, Rs=0:-CH;, R¢=-H

13 R,=R,=Rs=H, R,=OH, R;=OCH;, Rg=a-H

14 R =R,=H, R,=R;=OCH3, Rs=B-CH;, R¢=p-H

15 R,=H, R,=OCHj, R;=OH, R,=NO,, Rs=0:-CH;, R¢=-H
16 R,=NO,, R,=OH, R;=OCH,, R,=H, Rs=0-CH;, R¢=B-H

20 21

Bl 1 ARER/SEEIEE A L F 5

Fig. 1 Chemical structures of protoberberine alkaloids from C. saxicola

(2) /NEEBRK:

EH AL 2.

®2 CEBETHYNSERAE Y

INEERIRA AR A B R
2 ZINAEMIENEY), H 16 1> (22~37),
&Y 31 LAY . ANGEBZS Ak )
WEENE 2, 1h2ps
(3) FARIESS: AEEIRIE 1 9 MTANESR

Table 2 Berberine alkaloids from C. saxicola

ikl &M FR SCHR
22 FEPHNB CBE (columbamine) 14
23 EHIT (palmatine) 15
24 FESBEAMENIE (dehydrodiscretamine ) 10
25 ZAREE (jatrorrhizine) 16
26 DULEHAE T ER (tetradehydroscoulerine) 17
27 EEAWEMLER (dehydrocheilanthifoline) 14
28 F/NEERH (epiberberine) 18
29 A R4EVT (dehydrocavidine) 17
30 FLEBTANR4EVT (dehydroapocavidine) 17
31 BB ANR4ET (dehydroisoapocavidine) 17
32 /MBERH (berbinium) 19
33 /NBEZIH (berberrubine) 19
34 /NBERE (berberine) 10
35 ZIM4LEBATR (corysamine) 14
36 TIEMK (coptisine) 15
37 KEIEW (dehydrocoptisine) 12

VIR (38~46) A1 1 ANIFIABTANELEYIIRL (47D,
I3 A 8-F5 JE-9- I AR k- 11 B - R i JE B (8-
hydroxy-9-methoxy-11-nitro-lirinidine, 38) [121, ¥
IR SE B (isoboldine , 39 ) [121 [ 2% i M 2L i
(corytuberine, 40) [21, bracteollne (41) 112, Jk3&
B (liriotulipiferine, 42) 121, /NE JKIEHK
(suaveoline, 43) U2, ‘AT HEHH A (saxicolalines
A, 44) P00 (+)-5F L E E B[ (+)-isocorydin, 45]21,
A== AEH# [magnoflorine, 46]1'5), N-FFIETFEAK 2 (V-
methylnarceimicine, 47) 20, Hr, {b54) 38, 44,
47 JHAC G o B E TR B AN SESR A B AL 5 4
F UL 3.

(4) RIFFENESR: RIEEREWAE 9 1, 4
A 8- M A A A JE 2K 40 B ( 8-acetonyl-
dihydrochelerythrine, 48) "1, [##%# (sanguinarine,
49) M, &AM, (dihydrosanguinarine, 50) ['S],
6-H & S UMARIK (6-methoxydihydrosanguinarine,
SO 11-FAEE H 322008 (11-methoxychelerythrine,
52) U2, HJEZLHE (chelerythrine, 53) 121, &
H #7408 (dihydrochelerythrine, 54) 151 6-P5 R
3-5,6- AR (6-acetonyl-5,6-dihydrosanguinarine,
55) DS, = 3ti%E R, (cavidilinine, 56) 1221, .,
WEY) 56 FFWAEY . AR RIS L)
T AL 22 S5 DL 4.



27 R,;=0CHj, R,=0, Ry=H

28 R;=R,=OCH;, R;=H

29 R,=R,=OCHj, Ry=CHj

30 R,;=OH, R,=OCHj;, R;=CHj
31 R,;=0CH3, R,=OH, R;=CHj
32 R,=OH, R,=OCH3, Ry;=H

22 R,=OH, R,=R,;=R,=OCH;
23 R,;=R,=R,;=R,=OCH,
24 R =R;=0CH;, R,=R,=OH
25 R=R;=R,=OCH3, R,=OH
26 R,=R;=OH, R,=R,=OCH;

33 R,=OH, R,=OCH;
34 R,=R,=OCH;

B2 AR YRR (L F A5

Fig.2 Chemical structures of berberine alkaloids from C. saxicola
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Fig.3 Chemical structures of aporphine alkaloids from C. saxicola
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Fig. 4 Chemical structures of benzophenanthridine alkaloids from C. saxicola

(5) HAbIE: Fishh, H LB E R 1 R

R HERY (corypalline, 61) PUFI(-)-7b% s BE[(—)-

KA, A B R S B A B (allocryptopine,
57) 10 JEF A8 (protopine, 58) 1241, ZRMA S
MR Z 5B (adlumidine, 590 20, WFFEPIE
SEEIRSHIBERS, (oxyacanthine, 60) 23], i BRI bk

salutaridine, 62]"3), PRI EHH, (pallidine, 63) [%,
o Ath S MRS A= I ) AL 2 5 A DL 5

1.1.2 KBS ARHEMISE D 8 4, 73
HNALEEER A (corydalisins A, 64) 251, f4A:%%
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%W, B (corydalisins B, 65) 21, ‘A i C
(corydalisins C, 66) 2l KJ/K#E D (cannabisin D,
67) 1. KM Z E (cannabisinE, 68) 31, KJFKHE
F (cannabisin F, 69) 3 1,2-75(-6,8-F -7
FEHE-1-(3,5- AR 4- R A IR IE)-N N2 [2-(4-F5
R L H-2,3-25 = 2 Mg (1,2-dihydro-6,8-
dimethoxy-7-hydroxy-1-(3,5-dimethoxy-4-hydroxyphenyl)-
N',N?-bis[2-(4-hydroxyphenyl)ethyl]-2,3-naphthalene

dicarboxamid, 70) 5, 5 W% (grossamide, 71) 3],
Hrr, (&Y 64~66 NG RIGEEIZEAEY)
Ak 225 R L 6.

113 HAhE  Hish, IOF L HARSRA Y,
W] P 2 AR M 1- FE T -5- FR 4 ik -6- T R Ig Wk (1-

formyl-5-methoxy-6-methy-lindoline, 72) 171, 1-F [
Bk 2- 5 -5- P AR -6- R Ig WE ( 1-formyl-2-
hydroxy-5-methoxy-6-methy-lindoline, 73) I'7), HHl
At DY - - bk (74) 1261 0
Fe- )\ (75) 261, RS AW H BRI T i
(feruloylagmatine, 76) Y, Hrr, (L5472, 73 4
B at. ARV S5 R DL 7.
1.2 R

LR IRIE R S ARSI, B DL
AR RHE R A, Wi ESEE (cholesterol, 77) 261
B-7¥ HS B (B-sitosterol, 78) 1231, &7 {{{ i (stigmasterol,
79) U2 {3 ¥ (daucosterol, 80) 231, Ei4AZE{L
BRI DL 8.

El5 AREDHMREMLE ML FER

Fig. 5 Chemical structures of other isoquinoline alkaloids from C. saxicola

El6 AREDARIBEMEZRIEMRELFLEN

Fig. 6 Chemical structures of lignan amide alkaloids from C. saxicola
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Fig.7 Chemical structures of other alkaloids from C. saxicola

71

8 AREPEHELNUFLEH

Fig. 8 Chemical structures of steroids from C. saxicola

1.3 =iEk

HEIETRE RN =R G 6 A
FHEEER (oleanolic acid, 81) 231, B-FM REE (B-
amyrin, 82)[23), -7 14 IG5 £ FR R ( B-amyrin acetate,
83) 231, FAzlElE (cycloeucalenol, 84) 231, (it
JGlE (betulin, 85) 31, FHMEJEMR (betulinic acid,
86) B3, =i S ik WL 9.
14 EAESZEAL

B 7RSS RS, a2 A, AW
W B 2 -3-0-B-D- - 7L W H  ( quercetin-3-O-B-D-
galactoside, 87) 2Ifl 5-2%£-3",4,6,7-PY HH 4 Ik 35 il

(5-hydroxy-3',4",6,7-tetramethoxyflavonel, 88) [22Iff]
TR LS B R E P PRIENE (uracil, 89) 221,
TR S 2 R A WA 50 W 10,

2 EEM

21 IRE

2.1.1 PLLRF 4955 (hepatitis B virus, HBV) %5
X A 95 55 1) ) ARG B il B
HHIVER] . HBV X IR AR BN P B0, &
B S AL B R T R B ) P = A A A, T B
HBV, FERZMMHHLRRT, =5 A4
(54) M- B ZEE (62) X HBV 5 H A R5RY

9 EREPEHEENLFEN

Fig. 9 Chemical structures of triterpenoids from C. saxicola
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Fig. 10 Chemical structures of flavonoids and nucleosides from C. saxicola
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TRIER, PR QB R F PR (hepatitis B
surface antigen, HbsAg) M EEINHIKSE (median
inhibitory concentration, ICso ){f 431 4 <<0.02 £10.09
mg/mLISl, AT A (44) FT N-FFEIRHEOK
(47) B R ERIPL HBV 351, % HBsAg ff) ICso
B304 2.1941.22 pmol/L20Y, F2 S FE 48 Hih(27)
R 1 BEHH] HbsAg HI73 b, 7] DA B4 e
Uil Chepatitis B virus e antigen, HbeAg) ]335 A
CIHREER S 128, 5547 S R A -RAETT (29)
AR BT AR 4ETT (30) ZE/NBERR AL & W i
HBV [P 3 00 T BT AN R 4E7T (10D 55 5 /N BERR
Fie a2, gi b, HEiEn] Reilid #H HbsAg.
HbeAg Z5 (/)57 WK 0] HBV %1%, 55k HBV, V&
/b HBV Xof JH PR 520 o
212 PiHAbRR - EKE (4) AT i IE R
## 71 (enterovirus 71, EV71) HhaeggE#EH. JF
SR A E A -2 (cyclooxygenase-2, COX-2)
M RIE . LA 2257 2L R BO% 55 - (mitogen
activated protein kinase, MAPK) %545 5 1 i [ BE IR
b, RIEFH EVTL SHIERERT, B57T (23)
AL Zika SR AR F 456, PR #iE A\4H
L, X ERVEXTVATT IR ) L™ B S IR i e T AR N R
PP RE AR - R SR B BAFE B, /NBER, (34)
ATCLHR AR EE (Y] DNA JF4IrR, ] I 1570 25 5 |
15 ZE %, MimHs DNA AR, TSR
o4 B3 55 22 P 1 1) 2 ) R H /R R B2
22 ik

FE1,1- R R 2- = R RO IE B oh RV B S 0R
o, REREREERE (13). A/ NEER (18D, IR ILTE
M (63). LA S E (27) [ ICso 173 AN
0.25. 2.18. 1.00. 1.63 mg/mL, FUEHRIIPIE TG
PEE ST AR B 2=, P RE S S
RAATIO HIBESEAE (9) X i 22 5 5 (R I Rg S B
[A-F--0. (tumor necrosis factor-o,, TNF-a)« F4HMIA
%.-6 (interleukin-6, 1L-6) &5 Fh 4 g Py K+ 1 7= 42
HAMEIER, @~ R — S G gl CoX-2
IS, WP At R ERBY. SN BER (18D
X 2R B /0N BRCE R 2 MK i LA A
S ZH K MR FE B R PRI . Ry (23) XEER
PFHORER B s A B PT R AR B F R
F, 10. 20 mg/kg &5 5 E WD 51.42%.
60.92%5HZ A, BHE (36) BEMIHIZE 1B
(nuclear factor-kB, NF-xB) HJZIA M) IL-1B 15

FVIIE S, T PR] 9 REFIOAE () R B 4 R 70 e
HAWHARR, HPURIERXNEIT &R RE —ER
SRBOL, - feAh, S BRIE A 5 IR A A P
H, WA R b s EERIEL, HRR A Z . 114
A TNF-a (7KF37), iy DL B0 v] ReiE I #01 NF-«B
FIZRIE . AR IL-6 AT IL-1PB S5 A PR /KPP AR ik
LAY, I ERUERR AT BE N B M
2.3 I

FEERM A MG A . YR S S
TR A PO IR I 1 o W90 R B s B0 S A s
10 pg/mL A& FE/IN 0 it e 1 A FESE g
HAT el I B Cded2 B DR R AR R B A ik
KARIEFHIECS, AR ER C (66) XA B
MGC-803 A AIEE e T24 AHALAE KM E AR
3, ICso 2374 8.81. 9.62 pmol/L, H7E 100 pmol/L
TJUPAHIHIIE R 1A R HL-7702 (14K, a4 Py
AR (8) ReE M IEPUAE T E S, R
JHT R AMRIE, (Edkgn i R 1 A 2R a) R e
SRR T, 0 ) JR e A L 2 KBTI
(22) BEMSINHIHIR TR 90 N F I SIS R T 3
GBS IRRIL, X R AR . A
AHNEIEF, IR G208 IR, 55
JE Ja A WDRN i ST AR R 4EYT (30) ] NF-xB )
T, AT FEAER NF-xB 3E N ZH A% v A i bor B 114 R
77, N FE B A0 AR R AR (49) X
Tt 24 bR 4 i EL A BE B A R B R, R
il o e S S R G S I F B s A - S S D)
2y, (R 2RO, H H AREE B A
il NF-«xB FIiELE2), 25 b, H oA RIE DR
e, AREIEEHI R 40 Cdc42 FER . NF-«xB
DA S AH 56 2 ) R SR A ) b e A AR 8
24 1RBT

JH A7 S 2 — P54 , e G218 ke I FRE AL,
BHE R R I A AL R NI . AE DD AR
BRI 4ed . BN R A RYETT
(29) 7] BRI 12 sl S B . 5 Bt H KL
[UAiObR PR EP S S TR S NI T] 2 iU R e A
SB35, XHEERA R ERS EEYT (23D,
A RYETT (29). /NEERR (34) £E 0.1 mg/mL i,
XTF B IR AR M 8 T2 2 43 A 42.12% 42.22% -
36.73%44, AL, Z IR K I KB TPl S5
JHAF HEAb 2 A AE O B EE R R, CSBTA Jd i 1)
K TRl MRIE, SMTA4HLRERN
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HFREALRS); SR ShBl (57) i DU &AL mR S 8T £F
el 0 RA —m R ER, (B i R
i JE e T B A AL ORI AN B 00, 5 3%
A A I T R S A S B T T PR I R
DRAH MR TR R FEOR IR
2.5 HiE

EEEIRIT A . B BEIRGRIR . IBIE S
PIRA B ER . A MRS (500 A —EHJEE
CLHE (54) X RIS 5L 30T B A 2K B o B LT
IAMEIMERT, 7€ 50 mg/L I, [ 22 A4 KA 25 51
N 95.16%- 98.32%, [7] s X 25 4k 1 35 73t 2K 25975 T 1
T g R BAIRIER, R ECR BOR A 7 R
56.35. 44.26 ng/mL¥7, A 2EA0HH (46) X414 FJ
BRI FRIFEL A R R B 22 AR K B RIE R, SR
WEEH 62.5 pg/mL, HAM AR AT B 22 A KATY,
T L Fe 0% o1 35 B 200 B P 1) ) T M A B A g 0 2
ISR, BOREE A, ) =
B AT PES), Z5HREE (25) S 42 06 bR 4 o (Al
& EKE (methicillin-resistant Staphylococcus aureus,
MRSA) GRS, (H A LA 5 2 1 [F]
FEAE BRI ME L, X MRSA Frfi 265 1A 01
H, HReHIHIZ5 AR NEER (34) 7E 128,
256 pg/mL X MRSA BB EAZ 7308 8.
12 mm0), 25 S % T fE e Jok 4100 1) 4 R 3 T 1 i
AR E R, R X R A
HOEIEAIRIEIEE
2.6 I Z ELBEREESES

2,9- " FR A3 11- T F AR R -1,10- A - DU AR
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