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Advance in studies on chemical constituents of Gentianae Macrophyllae Radix
and their pharmacological effects

NIE An-zheng, LIN Zhi-jian, WANG Yu, ZHANG Bing
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: Gentianae Macrophyllae Radix, widely distributed in northwest districts of China, is rich in resources, and is a kind of
medicinal plants with great utilization value. From the phytochemical view, the second metabolites such as secoiridoids, iridoids,
lignans, flavonoids, and triterpenoids had been reported from this species. Its pharmacological research mainly focused on the anti-
inflammatory and analgesic, hepatoprotective, hypotensive, antiviral, and antineoplastic activities. The present paper reviews the
phytochemistry and biological activities of Gentianae Macrophyllae Radix through accessing Web of Science and multiple databases
for biomedical sciences.
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F1 FADRTINGRIEE LMD

Table 1 Secoiridoids from Gentianae Macrophyllae Radix

FFs &4 TR K S 3R
1 JERETEE (gentiopicroside) a. b.c. d 11,13-15
2 RS (swertiamarin) b, c. d 11,14,18
3 TS (sweroside) av by e d 11,15,19-21
4 6'-O-B-D-glucopyranosylgentiopicroside A. b.c. d 11,13-15
5 6'-0-B-D-xylopyranosylgentiopicroside b 11
6 gentiananosides A b 11
7 gentiananosides B b 11
8 gentiananosides C b 11
9 gentiananosides D b 11

10 olivieroside C/3’-O-B-D-glucopyranosylgentiopicroside b. 11,18

11 scabran G3 b. 11,18

12 scabran G4 b 11

13 (R)-gentiolacton b 11

14 6B-hydroxy-swertia japoside A b 11

15 swerimilegenin H b 11

16 swerimilegenin I b 11

17 ginjiaoside A a. b 12,20

18 ginjiaoside B b 12

19 4'-0-B-D-glucopyranosylgentiopicroside b 12

20 6'-O-acetylgentiopicroside c. d 13-14

21 3'-O-acetylgentiopicroside c 13

22 7(S)-n-butyl-morroniside c 14

23 7(R)-n-butyl-morroniside c 14

24 2'-0-(2,3-hydroxyl-benzoyl)-sweroside c 14

25 6'-0-(2-hydroxyl-3-O-B-D-glucopyranosyl-benzoyl)-sweroside c 14

26 KHTH (swertiapunimarin) a 15

27 =JEFH (trifloroside) a 15

28 rindoside a 15

29 KM A (macrophylloside A) a. ¢ 15,17

30 K-+ B (macrophylloside B) a 15

31 (Z)-5-ethylidene-3,4,5,6-tetrahydro-cis-6, 8-dimethoxy-1H,8H-pyrano [3,4-c] a 16

pyran-1-one

32 gentimacroside a 16

33 secologanic acid c 17

34 gentiastraminoside A c 17

35 gentiastraminoside B c 17

a-G macrophylla b-G. crassicaulis  c-G. straminea d-G. dahurica

HIB{ER
21 . EEER
ZAAEN TP BN 2 R H QB
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TRy . EEPYR I ig 45T KR 254 5.
10 g/kg BRAEZR L 95%lE R4 150 mT i 25 50 Ve 77 ik
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1 R,=H,R,=H,Rs=H
4 R=H, R,=Glc, R=H

5 R,=H, R,=Xyl, Ry=H o _0O
10 R,=Glc, R=H, R;=H

11 R;=H, R=Glc"-'Glc’*-'Glc, Rs=H
12 R=H, R;=Glc*-'Glc®-'Glc®-'Gle, Ry=H e
19 R;=H, R,;=H, Rs=Glc
20 R;=H, R,=Ac, R;=H OR,
21 R;=Ac,R,=H, R;=H

2 R1=OH, R2=GlC
3 R1=H, R2=G1C
26 R;=H, R=GIc*-'Glc

0 0
=
- 0
OR
8 (Bm) 13 14 15 R=H 17
9 (3B) 16 R=CH;
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Fig. 1 Structures of secoiridoids from Gentianae Macrophyllae Radix
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Table 2 Iridoids from Gentianae Macrophyllae Radix
FF5 A==y s K ERp Y
36 qinjiaoside C b 12
37 LR (loganic acid) as by ¢ d 12-14,16
38 6'-0-B-D-glucopyranosyl loganic acid b 12
39 loganin c. d 18-17
40 epi-kingiside methy] ester d 18
41 kingiside d 18
42 harpagoside c 19
43 11-O-B-D-gluucopyranosyl loganoate c 20
44 LR HlE (shanzhiside) a 22

a-G macrophylla  b-G. crassicaulis  c-G. straminea d-G. dahurica

COOR,
N
HO
© COOCH;
36 R=o-xyl, R,=H O.
37 R=H,R=H o~
38 R;=Glc, R=H fo) 0 40 R=a-CH; AN 9 Y
39 R=H, R;=CH; 1 41 R=B- CH; =H e
R OGlc
42
COOH
S
HO
6]
OGle
43 44
2 FAPIRGEEEEUSYEN
Fig. 2 Structures of iridoids from Gentianae Macrophyllae Radix
®3 FAPKEREHS
Table 3 Lignans from Gentianae Macrophyllae Radix
E] £ R K SR
45 berchemol-4'-O-B-D-glucoside b 12
46 liriodendrin d 18
47 7S,8R,8R'-(—)-lariciresinol-4-O-B-D-glucopyranosy-4'-O-(2-O-B-D-glucopyranosy)- d 18
B-D-glucopyranoside
48 syringaresinol-B-D-glucopyranoside d 18
49 laricresinol-4'-B-D-glucopyranoside d 18
50 dehydrodiconiferyl alcohol 4,y-di-O-B-D-glucopyranoside d 18

a-G. macrophylla  b-G. crassicaulis  c-G. straminea d-G. dahurica



- 602 - ¢ # % Chinese Traditional and Herbal Drugs 35 48 % # 3 #] 20172 B

OCH,
| "’74@70%
OH
45
. OCH,
J ] \@ J
6-1
o) OGlc®"Gle
H;CO H,CO
GlcO HO

47

H,CO OCH,

50

3 RARAKEZRLSYEN

Fig. 3 Strctures of lignans from Gentianae Macrophyllae Radix

R4 FATEWENS
Table 4 Flavonoids from Gentianae Macrophyllae Radix

75 12 2R KiIE  ZHEIR
51  #Z0Wi (kurarinone) a 15
52 ¥ ZHiEE (kushenol D a 15
53  HF#Z ¥ H  (isoorientin-4'- a 21,23

O-glucoside)

a-G macrophylla  b-G. crassicaulis ~ c-G. straminea d-G. dahurica

OCH; O 52 R=OH

4 FAPEMELESWEH
Fig. 4 Structures of flavonoids from Gentianae Macrophyllae

Radix

AT RGBT PR, TR KBRS 48 5 H
ARG . TSRO IR S oK R T st
A, K ig 45T 0.9 g/kg KIFZETT 60%E8 70%HE
W JE v G B AORER,  ORYOGTT, AR ALE AT
e 5 PR MG H Thl B4 T v FHEE (INF-y),
PUIR TN R IE B4k 5 g SR JE R -0 (TNF-a) 7K
- KT fLE A4 R4 (IL-4) KPR K.
fi e PhE I A N SR R B, 0 ig 45T 0.8 g/ke
0.4 g/kg K7 H A PRI IERS 135 Be e ] — H
A 50/ B R e JHK 5 T R 5500 Y s = 40 L e 3
PRSI CHORE R . KBRS R (SOREF D
/INERARER A 2 M CHRE S 1D, AR ML AT B 540
il PR TS . B B A g i A A
K. FREFEERIER T R IT 30% BRIV FR IR
BRI R PE R, R ER 1.0 gkg BILL
RS AT LIS R IL7E TNF-o. 404 FR-18
(IL-1B)« H4HEN R (IL-6). AiFIIE 2 E, (PGE,)
AIFE R 4 8 25 -3 (MMP-3) KPoRkBs ke
TR . Yu 5PV B ig 4 T AEFIMESE T K
R 0.1 g/kg KMHZEIT 70% LB EU) AT B2 PR K
R A MEZHZ PGE, /K, 138 1 50 K BR O i AR
Wy FEHURAE A STRAFAAE 2 . MRIEECVR I 2 g/kg
Z2 0 TO%BE SR ] I 25 D035 DR BRI A2 Sk e K R B
980D UK TR 2500 BR LA I B0 92 v /D BRUPR G 0
Jia ZEBURF RIS 5] ig 0.6+ 0.3 0.15 g/kg IR
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Table S Triterpenoids from Gentianae Macrophyllae Radix
FFs WEYI TR K 26 3CHR
54 1B,2a,3a,24-tetrahydroxyursa-12,20 (30)-dien-28-oic acid d 13
55 la,2a,3p,24-tetrahydroxyursa-12,20 (30)-dien-28-oic acid d 13
56 1B,2a,3a,24-tetrahydroxyurs-12-en-28-oic acid d 13
57 1B,2a,3a,24-tetrahydroxyolean-12-en-28-oic acid d 13
58 20,3B,24-trihydroxyurs-12-en-28-oic acid d 13
59 20-hydroxyursolic acid d 13
60 maslinic acid d 13
61 3p,24-dihydroxyurs-12-en-28-oic acid d 13
62 FREEER (roburic acid) a,d 16,18
63 2a,3a,24-trihydroxyolean-12-en-28-oic acid d 18
64 ajugasterone C d 18
65 20-hydroxyecdysone d 18
66 20-hydroxyecdysone-3-acetate d 18
67 AESR (ursolic acid) a 16
a-G macrophylla  b-G. crassicaulis ¢-G. straminea d-G dahurica
Ry &
HO
o, M COOH HO,,, coon
HO S 1h e no" 57 Eiiﬁ%zz&%

55 1o, 3p

H

e}

HO.

64 R,=H, R,=H
65 R,=OH, R,=H
66 R,=OH, R,=Ac

5 RAPZREXRLESWEN

<3

58 R,=OH, R,=OH, R;=CHs, R,=H (3p)
59  R,=OH, R,=H, Ry=CH;, R,=H (3p)
60 R,=OH, R,=H, R,=H, R,=CH; (3p)
61 R,=H, R,=OH, R;=CH;, R,=H (3p)
63 R1=OH, R2=OH, R3=CH3, R4=H (3(1)

Fig. 5 Structures of triterpenoids from Gentianae Macrophyllae Radix




- 604 - ¢ # % Chinese Traditional and Herbal Drugs 35 48 % # 3 #] 20172 B
*k6 FATEHMESY
Table 6 Other constituents from Gentianae Macrophyllae Radix
FF5 A=k ER N HYE 23R
68 2-FEHBEERR (2-methoxyanofinic acid) a 15
69 K4 C (macrophylloside C) a 15
70 K4 D (macrophylloside D) a 15
71 2-methoxyanofinicmethyl ester a 15
72 1-O-B-D-glucopyranosyl-amplexi d 18
73 coniferin d 18
74 2L A4 AEWNEE (enthrocentaurine) a 16
a-G macrophylla b-G. crassicaulis ¢-G. straminea d-G dahurica
CHO
it N OH
‘j'H'DELm GleO 0
"4 OMe OCH;4 0

® R-Glc g 7 g

70 R=Glc™'Gle

71 R=CHj;

6 FEAPHEHMESUFLEN

Fig. 6 Structures of other constituents from Gentianae Macrophyllae Radix

ZILBURAEZE IL 75% LTI et ot — H oK
FHFIVNREE AR CRPERRE) KA SRR
MR RS BER K QS 2008 FERE, LA R ML)
A RE S AMH A% N F-xB (NF-xB) #3iEt S
p65+ p50 (NF-xB ZKIEM ) R AL A %,

W aRiE g 47 0.5 g/kg MRIHEE (1) 7T
LA TNF-a. IL-18 BB i NF-«B p65
R RIE R AR BH R BN A T VEVE K RRUIE B i
7SR R R . Zhao ZEPIRT T %W 0.05.
0.5. 1.5 ng/mL e F -+ IL-1p (10 ng/mL)
BT S K RS R 4008 24 h 5, Foxranfaf e
B REEMEA B, v i P38, INK Al ERK &
H (MAPKs SHAZKER L) EPMERFK, PGE,. 3
AAHE-2 (COX-2) Rk, $em AR mr A
T B PE S5 2 . Saravanan ZBYR F 20 2H 5 3
SRR ITEN T ig WA (2. 5. 10
mg/kg) XTI SGTT R ORI RZm, 45 RAem e
JIE R ) DA 25 5 T SOREAR, AR R ML AT e
PR TL-1B 55 98 RE R 7 A R, AR P a8 K 7
IL-10. TL-4 &80 M5 NF-xB #1#]& H (NF-«xB/I
«B) H5EARBKARME 25543 T 58T 3
(JAK2/STAT3) HHKEKF, FHRHEIN RAW

264.7 21 MAR B SIS T 4y - 42 SIS 0 DAE 55 .
Saravanan 254G 50 pg/mL A SEGEE (2) HENS
BT IL-1B 355 (1K) AT 4R IR0 A 2 e AR R,
HAERMLUS AT e 2 1) p38 fOZERE J 8y E K-
[IZEIE I COX-2 PEG, &5 4 R KB

Jaishree ZEPOISR FH Pl ik K B IR 4T AA VL L 8% 1
FUARSE A28 H (2, 100 mg/kg) HIBURIER, 45
FR R H BRI R T S (100 mg/kg) s
2.2 {REF1ER

HATHF 7t E 2L CCly 5 S sh PR 35475 B 1
BPRE PR R A B W52 T R AL ORIFE T, 0t
HATREVE FIRLHI AT IR T o BE R AN DR I K
YA ip 10% CCly AEA IR I T S 1/ B
SHERF R, (R IR SR AL, A
ALY AL EE (SOD) WEMERE . T
(MDA) IR TR, Ml 5 b3R5 4
WA, RARRATE o TR 5P e I 2%
FURESEY AT LB PR AT 42 MDA & #2% SOD
TETERIRA ig 50% L P 3 () /0 BRBRS 14 JH 453
13, SHPURTAFAL SR B . dKEE DI, CCly % S
B P 0 K BRIV T 2 R % B (ALT). R &
AL AN (AST) AV IRR, X% LRI
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Y 4 ADZERERALHAT T U E R L, S5
TRV IR 5 9% P 53 . RIS O A
T RMZIE RIS FUKFIEN CClLy BUNRSE
A ORI BLA, 45 R R K 2 LRI R AL 55 L
JK B 3 A] 5 3 PRI Y% TNF-o ZK°F, FH&E IL-10
K, REIZR LA 58 CCly iR H L IL-10
L, T IL-10 &N FZ JUOR 0N Y B 2240 i
HF o

BN, Jaishree 254V B3 5l ig 45 F KR 100,
200 mg/kg [ F 3T (2) 7] LS 200 mg/kg D-
- FURERE BT S K RS ERE3, AR AL AT
e S5 HEEIEME. . BT AL
(CAT). SOD At H ik (GSH) B A K, +&
BRSSO A il it e B o i S 5
BB [ L5 R AE S SEELI . Deng Z5WHRIE T
ARFEE (1D WTHFRIT SR Rg R %, il
A Hb S B8 W 58 T Ol E R O 4H L L R P4SO i
(CYP450) W4 AE-2AER, HR SRR RIS
AR5 CYP450 B RGBT, AR
G Rtk — B 9T
23 BRIE{EA

2 A SEBIs SR  H S iv 2 g/kg F UK BTRET
W, FRME TR, 2~3 min FKE, B9 5H
1%FTFEM . 0.01% ' ERRZEA 5% Es (35 0.1
mL/kg) G4 THEIL, ME T, 2~3 min 51k
52, XS ORI R, AR L
it BRI L v 2 g/kg F LKL
i TR AT DA 35 A% 0.01% 'S IR 2 (0.1 mL/kg)
FlEFE Rmiilh, BXRROFRTLEW, 5 LA
FLER—H, Szumny VR IILEBEN AT 0.7% 5
B TRV T LA 3 BRI IR 3T 22 LR AR Y
T UAEF 3 h i RIAT AR P P PR 25%,  HAE 8
T N U 2 i IR
24 HIEHNHIER

T J5 A SOV 2% W 23 LI R AT ) O
/I BRI B0 £ 4 L /R ) J ok ECL 00 B B i, G4 o)
JUk bk E 4 B B B AR AE — B IR ROR R, FILIE
PRI RTINS A 2 B KN B A AR R R
-1 (COX-1) FIEMEZNM COX-2 BiAlH COX-2
Mg, HERICCR, HENZITRIETZERE XK
5 9 AE F AT 6 8 B2 @ M A e T, B
FEBITR L. BBV IRHTIGEA A
(ConA) 5318 T bk L4 110 184 58 S5 87 SR i i A

R RIEMAE RBGRAL, ERRIKHRAIET
RS BCRALA W35 T BRI
25 mmEER

24 2 S SR 28 DU K SR AN B SR 2 AT R
FHEK 50 pL 9 B R P S B L 1) R R R B
ANERBIAEIE 2 . AFTE KRB, 30 mT S35 ) Bk
RN R BRI . Sk AS IR Rk
B 22 JURH 3 EVR A R BOGHA B BT 50 uL iR
TRV SR ) BRUBR B R, FLAE ML AT
RN A e VE S ARk PiRe /1, BEEMPUREY R
FESTIMEAR, W98 NK 0T, i 2 K Ep
SIEE, IR O LN F AR .
2.6 IAE{ER

VEHE RO MTT A6 2% J0 B 10 AT
i SMMC-7721 A A s, iU A b
YHMLPEToR, B0 [ MR AN T AR Ak, 45
7R 125, 250, 500+ 1000 pg/mL Z& F T A AN [H]
FEEEHH] SMMC-7721 A4,  HA W E AT [H]
Wik, 250, 500+ 1 000 pg/mL Z& 70 R FH A LGS
AR, TR AT A . VTR
WFFE 2] 250, 500 1 000 pg/mL Z& J0EH Al )
MR U937 HFE (I8 19.7%-
30.9%. 34.2%) FIFESAMMT . Wu 4P kshsg
55 KB 2a-hydroxyursolic acid X} HL-60 41 iy E A
HER, FICsofiN (69.5+3.1) pmol/L.
27 HiER
270 XHOMMAEVER R « Iy
FEIL” SR AR, SLIGTFMERT 7 d ig
ZFIUKADR, BRI 5 min J5 20 90 FEREE 12, 24, 48
h, 58 FH e 2 ZE A ARSI 5K 4 o ke of. P VA 40 £
FEAUMIAE T CA X HSP70 [k, 4R BREH
AT LU I HSP70 3RIA, 18 2045347 1 R4
TER . EERECIWE T R K2R 037 7T 4 KK R At
LA JER B 5 30 40 I 3% T T 46 1T g ) 1],
D AT YEE A JE KT, BRI /N RS B 2R SR SR
KA KZ I B UM A g MR . SRR
YEH
272 WEIERH WSR2 (R Rk
B BIRPARE I 52 Z8 JUBEHEHCIS 8 Tl 4 B (1) B 1K
PR, R I TR LIS HU R 4 3 €8 A B 1A
KRG EERE . SRR PR IS MR (MIC 4
WIN 62.5. 2504 62.5 g/L), XA RERATHE. &
TEAB - TE B LRI TERT R T B IS PR
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55 (MIC 1259 500 /L), XF K HAT s i B i i P s

# (MIC>500 g/L).

273 BEIRRIER XSSP ig BRIERSFIZ

T I RN K B e PRI IMURE AR, WL T 2%

T 50% P 2P AR K BRI PR R AK-F B M, 45 2R

TR, ZIURE SR 825 PRI TS IR Ao ey

ZH AL A1 Western blotting 73 45 A4 7~ HAE FH LI o]

e 5 TR R T H s R H URATI .

OAT1. OAT3 Rik/KV S I N PR IR HEME B AT 5K

3 RE
ZOUEYNEE R+ 5, HARG I PE

FHIBEAVET RSB AESE A28 . RIVAAEZ

HIEVE, WIEDTREUR. PRI il R

JURTE PUMESE, SHESHZMLEERI IO

BEHE TS, PMGIERE TP ISHER. ARRECEE. SRS

SRRV, R 20 AFH, STRILME

o AZG B IE AR O R SikaRaE, AT

TEARIRI BT R, o N A FEA 2 ) EL 5K

JEPRLA AN, WnZRIUHT s PRIR MUEN LFIME A3 —

AT Behh, AT 2 R ERIUES 6T

BT X HAR S BB H B T U A AT

J&. HAl, ZIUTRIRIIAAZ i UOTRIRSE e

ST, S 2200301010 MK, BEHEZRIUHK

YT RCRIBEAIER ORI, ZRITHS™ i Je ™

At BAT B R R Rl 5 o
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