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Abstract: Qinjiao (Gentianae Macrophyllae Radix) is one of the important commonly used traditional Chinese medicine varieties in
China. It is rich in resources, diverse in ingredients, has a wide range of functions with great medicinal value. At present, it has been
found that the chemical components in Gentianae Macrophyllae Radix medicinal herbs mainly include iridoids, triterpenes, lignans,
flavonoids, alkaloids, steroids, polysaccharides and other ingredients. The pharmacological effects are mainly anti-inflammatory,
analgesic, antibacterial, antiviral, anti-tumor, immune regulation, liver protection, antioxidant and other pharmacological activities.
By retrieving relevant domestic and foreign literature databases in the past 20 years, the chemical constituents and pharmacological
activities of Gentianae Macrophyllae Radix were reviewed, aiming to explore the objective understanding of the medicinal
components and pharmacological effects of Gentianae Macrophyllae Radix, and provide reference for the rational drug use in clinic
and quality evaluation of Gentianae Macrophyllae Radix.
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WIkJE T2 0 Gentiana macrophylla Pall.. FEfEZE I
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Table 1 Iridoids isolated from Gentianae Macrophyllae Radix

] ey 2R
1 ibEHE FE 6-7

2 6-ZBELBET 6

3 8-O-ZBhilifut H 6

4 HEH 8-10

5 DRI 6,10-15
6  B-REFEAKMR 6

7 ketologanic acid 10

8  HMIEE 6

9 it 6-7

10 10-O-Fi B FE-6"-O- i 4= h S Ay i 6

11 ZEIHEC 12

12 6'-O-B-D-AHh i 7 47 B T ER 1 IR 12-15
13 deglucoserrulatoside 16

14 epi-kigiside methyl ester

15 &#HHE

16 meEE 17

17 8- REBEARERHIE 6

18  11-O-B-D-glucopyranosyl loganoate 18

19  5-hydroxymethy lisochromen-1-one 10,13-14
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R5 5@0 6 R,=COOH, R,=Rs=R¢=H, Ry=R-OH, R,=CH, R,0_0_0
7 R,=COOH, Ry=Rs=Rs=H, Ry==0, R4=CHj,
0 17 R,=COOCH3, Ry=R,=R¢=H, Ry=OH, Rs=CHj HO" "OH
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Fig.1 Chemical structure diagram of iridoids
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Table 2 Secoiridoids isolated from Gentianae Macrophyllae Radix

'S wEY S5 30k
20 P AERES 13-14
21 Je B 13-14
22 JeMREE A 19
23 e B 19
24 JefRE C 19
25 JefRwEH D 19
26 6'-O-B-D- ] 4] i W AH 4 10,13-14
27 6'-O-B-D-A B M fH 5 19
28 2'-O-B-D-Hi & W eI v 6
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W5 HaE S5 3CHR
29 4'-O-B-D- 4 Wi W RH 4 6,12
30 3-O-B-D-7i &) Bl Je I v 5 20-21
31 olivieroside C/3'-O-B-D-glucopyranosyl gentiopicroside 8,19
32 3-0- 4 W e H 22
33 6'-O- Z It LI H 14,19,22
34 6'-O-B-D- Z. W w5 H 13,23
35 tetra-acetyl-gentiopicroside 3’-acetylsweroside 23
36 ZILH A 6,12,18
37 ZILH B 12
38 6-B- A A 19
39 B s 6,13-14
40 KT A 6,13-15
41 8-F2RE-10-F B o S H 6,23
42 3’-acetyl-sweroside 23
43 BT 24
44 2'-O-B-D- i % Wi A% T 35 6
45 6'-O-B-D-41 & Wi J% 7 3 4 6,13-14
46 6'-0-(2-3- ~FRFLON I k5 ) - A S 6
47 2'-(40, 1|) - R ) O SR 23
48 2'-0-(2,3-hydroxyl-benzoyl)-sweroside 11
49 6’-O-(2-hydroxyl-3-O-B-D-glucopyranosyl-benzoyl)-sweroside 11
50 (R)-gentiolacton 19
51 swerimilegenin H 10,19
52 swerimilegenin | 10,19
53 (2)-5-ethylidene-3,4,5,6-tetrahydro-cis-6,8-dimethoxy-1H,8H-pyrano [3,4-c]pyran-1-one 13,25-26
54 (—=)-swerimuslactone A 6,10
55 swerimilegenin E 6,10
56 = 24
57 A 24
58 [ EA 6
59 =TEF 6
60 KHEH A 9,24
61 KT B 24
62 isomacrophylloside 23
63 2'-gentisoly gelidoside 23
64 EHRTT A
65 EHRI B
66 7(R)-n-butyl-morroniside 11
67 7(S)-n-butyl-morroniside 11
68 TR 9
69 scabran G3 19
70 scabran G4 19
71 KHEH D 6,23
72 AR 6
73 ethyl N-docosanoylanthranilate 27
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0 21 R,=0, R,=R;=R,=Rs=H, R=a-CH=CH,

29 R,=0, Ry=R,=Rs=H, Ry=glc, R=a-CH=CH,

30 R,=0, R,=R;=Rs=H, R,=glc, R=a-CH=CH,

31 R;=R,=R,;=Rs=H, Ry=Glc, R=a-CH=CH,

32 R;=0, R,=R;=Rs=H, R,=COCH;, R=0-CH=CH,
33 R,=0, Ry=R,=Rs=H, R,=COCH3, R=a-CH=CH,
34 R;=0,R;=R,=Rs=H, R,=COCHj;, R=B-CH=CH,
35 R;=0, Ry=R;=R,=Rs=COCH;, R=p-CH=CH,

N N, 26 R,=B-CH,=CH,, R,=CH,OH
24 R,=OCH,CHj, Ry=a-OH, R;=H, R,=CH=CH,, Rs—glc Ho/jg\o Rig 0 ;; ?;E}SEZEEH;Q liz(;:OH
25 R,=B-OCH,CH,, R,=a-OH, R;=H, R,=CH=CH,, Rs=glc HO™44 %o 1=CH,=CH,, Ry=CH,
36 R,=a-OCH;, Ry=a-OH, R;=H, R,=B-CH,CH=CH,, Rs=glc "0~ om
37 R,=a-OCHj, R,=a-OH, R;=H, R,==CHCH,CH;, Rs=glc 0. 0
38 RI1=B-CH,CHj, Ry=a-OH, Ry=H, R,=B-CH,CH=CH,, Rs=glc
50 R,=R,=H, R;=0-CH,CH;, R,=p-OH, Rs=0 RSTS 33 RliOl-i, R2=B;CH=€H2, R;=H
51 R,=R,=R;=H, R,==CHCH;, R;=OH Ry o R]:R3:H, RZ:B-CH—CHZ
52 R,=R,=R;=H, R,=CHCH;, Rs=OCH, HO%O 41  R,=R;=H, R,=B-CH(CH;)OH
53 R,;=OCHj;, R,=R;=H, R,=CHCH,, Rs=0OCH, ngo - 42 R,=H, R,=-CH=CH,, R;=COCH,

54 R,_R,=R;=R,=H, Rs=a-CH3
55 R,=0-OMe, R,=R;=R,=H, Rs=B-CHj

0
43 R,=H, R,=p-CH=CH,, Ry=glc, R,~H N
44 R,=0-H, R,=a-CH=CH,, Ry=H, R,~glc OHO \ ‘
) 1 2 2R3 l 4 HO o H]g/% o
5 R,=a-H, Ry=0-CH=CH,, Ry=glc, R,=H /%L
R3 oRz H]%% 0 oH "o OQ

47 48

o \/ RO D 56 R,=R;=H, R,=B-CH,=CH,, R,~¢glc
R o 57 R,=a-OH, R,=B-CH,=CH,, Ry=glc, R,=H
2 1 2 2 2, B3 4

0 o
0.0 58 R,=a-OH, R,=a-CH,=CH,, Ry=glc, R,~H
R,0 9" b v 59 R,=a-H, R,=a-CH,—CH,, Ry=glc, R,=H
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o
o HO%
}L OH Oy~ oH
64 R Rz - 66 R=0-O(CH,);CH,
65 R,=0-OH,R,—~COCH, 07 R=P-O(CH;);CH;

60 R1=R2=R4=H, R3=glc
61 R;=a-OH, R,=R,=H, Ry=glc
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Fig. 2 Chemical structure diagram of secoiridoids
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Table 3 Triterpenes isolated from Gentianae Macrophyllae Radix

G HEM SEUMR | 5 HAaY SEIR
74 -7 e 6-7 88 20,3p,24-trihydroxyurs-12-en-28-oic acid 12-13
75 28-§25-o- A W R 28 89 3p,24-dihydroxyurs-12-en-28-oic acid 16
76 B~ f4 i et 6 90 1B,20,30,24-tetrahydroxyolean-12-en-28-oic acid 8
77 28- 72 KB AW G R 28 91  20,30,24-trihydroxyolean-12-en-28-oic acid 8
78 RIEER 6 92 HEELREC 8
79 2o-RILRERIR 6,11-13 93 20-hydroxyecdysone 8
80 BN il 8-10 94 20-hydroxyecdysone-3-acetate 17
81 FHRR 6 95 hop-17(21)-en-3-one 6
82 3B,60,24-trihydroxyolean-12-en-28-oic acid 10 9%  lup-20(29)-en-3-one 18
83 KREZ 6 97  lupeol 10,13-14
84 3B-Z B IE-28-12 - 120 R e 29 98  BER 6
85 1p,20,30,24-tetrahydroxyursa-12,20(30)-dien-28-oic acid 6-7 99 HER 6,8
86 1a,20,3p,24-tetrahydroxyursa-12,20(30)-dien-28-oic acid 6 100 4-hydroxy roburic acid methyl ester 20
87 1B,20,30,24-tetrahydroxyurs-12-en-28-0ic acid 12 101 B-AHE 3031

R,=Rs=R¢=H, R,=a-OH, Ry=R,=B-CH;, R;=R;=Ry=a-CH,

R,=Rs=R¢=H, R,=OH, R;=R,=R,=Ry=CH;, R,=CH,0H

R,=Rs=Ry=H, R,=a-OH, Ry=R;=B-CHj, R;=R=R¢=0-CHj

R,=Rs=Ry=H, R,=OH, R;=R ,=R,=R¢=CH;, R=CH,OH

R,=Rs=R.=H, R,=a-OH, R;=Ry=0-CHj;, R,=R¢=B-CH;, Rc=a-COOH

R,=B-OH, R,=OH, Ry=R¢=B-CH;, R,=Ry=a-CH;, Rs=R,=H, R(=a-COOH

R,=B-OH, R,=OH, R;=R,=B-CHj, R,=Rg=a-CH;, Rs=Rg=H, R=a-COOH

R,=Rs=Ry=H, R,=a-OH, R3=R,=-CH;, R,=R¢=0-CH;, R;=a-COOH

R,=Rs=R¢=H, R,==0, Ry=Ry=a-CH,, R,=R,=B-CH;, R=a-CH,0H

R,=R¢=H, R,=a-OH, Ry=a-CH,0H, R,=R,=p-CHj, Rg=a-CH;, Rs=B-OH, R;=B-COOH

R,=Rs=Ry=H, R,=OAc, R;=R,=R,=R¢=CH,, R,=CH,OH o

= T H

85 R,=R,~p-OH, Ry=0-OH, R,=H, R;—=CH, HO.: R

86 R,=a-OH, R,=R,=-OH, R,=H, Rs==CH, 2

87 R,=a-OH, R,=R;=-OH, R,=H, Rs=p-CH, HO.

88 R,=R,=H, R,=R;=B-OH, Rs=-CH,

89 R,=R,=R,=H, Ry=B-OH, Rs=-CH, R,0 92 R =R, H

90 R;=a-OH, R,=R;=B-OH, R4=p-CH3, Rs=0-CH; O 93 R,=H,R,=OH

91 R,=Rs=H, R,=B-OH, Ry=0-CH;, R,=B-CH, 94 R,=COCH,, R,=OH

HO
H,CO
HO
E 3 Z=fEEm o LFEEN
Fig. 3 Chemical structure diagram of triterpenes
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R EHast . k. WA, IH AR,
RGN, BN 2 KIs: —FNARIRER,
P 70 2R P 2R AT AR s i B-Rr SR A e )
—FNBANER, 1o RREEENES 5 —
I3 BRI AR IERE , B0 70 DL AU T AH I B 1T R
A, 3 4 TR N R B A A SRR A R
&2 C(sesquilignan); FH o i 24 25 H-Bi -5 28 S R A
W& T A& PR s AR IE 2% (flavonolignan)

B HEIANEZ (xanthonolignan) 25, AKfEZH 2
TR G B-tk4a & F5, MIBE y-Bi b1 4
(1 SCRTAH Bt /K 46 T B D S0P PR , 248 1
LI Z N e ey APV N S|
M, WERIREANEER (monoe-poxy lignan).
KAEAEE (lignanolide). A ARHEZ (cycloli-gnan)
&, HATWRICZM o B3 B AR R R &Y
ol 7 (RA4FE D,

x4 FATOBEBIHARERERS

Table 4 Lignans isolated from Gentianae Macrophyllae Radix

T HEY SR
102 aricresinol-4’-B-D-glucopyranoside 8
103 berchemol-4'-O-B-D-glucoside 12
104 crassicauliside A 23
105 7S,8R,8R"-(—)-lariciresinol-4-0-B-D-glucopyranosy-4'-O-(2-O-B-D-glucopyranosy)-p-D-glucopyranoside 8
106  syringaresinol-p-D-glucopyranoside 8
107 BEEME 8
108 dehydrodiconiferyl alcohol 4,y-di-O-p-D-glucopyranoside 8

O
H,CO s OCH;
m%T:I
Ry OH OR,
R,
102 R,=OH, R,=R;=R,=H
103 R;=OH, R,=H, R3=a-OH, R=glc

104 R,=H, R,=OH, Ry=a-OH, R,=glc
105 R,=Oglc, R,=R;=H, R,=glc®glc

HO
xOgle
Oglc
H;CO OCH,
108

OCH,
OR

o
H H,H OCH;
H;CO w
0]

(6] 106 R=H
g]c OCH3 107 R=glC

4 KRBEELMSWFLEH

Fig. 4 Chemical structure diagram of lignans
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PR, A LR (- R R R IATA.,
FEAE BRI AFAE R R 2R AR — &
I EH), LA Co-Ca-Co NIEAMRKIL, H SHELI &K
HR BRPER RS TR N, A DU &
TERAFAE . RIRBHA RS VIR L3l H R
£-OH. -OCHg A1 I )i 5 5 U QA T B 2t &8
Htho RYE C-3 LM AMAERL . MG ILA B 2
WA B AR R, SRS ST 72 B 3
WA L B e (D S A (A D |

S R (AR EED . EEHE . A
B Rl R, BB SR &4. 3
AR FLZ M o A BB R R & O 40
A (R 5 ME5),
25 SR

VIR —RAFE TEED R NI B R S AH
MULEY, ZHCEOBRE R s, e E
BURERMPOIRFIEEIR A 850, MR 2= 450 1)
ZE5t, FEVIBRT o A AUIESS . eSS L IENE K |
M5| W 2R 4550 60 A Fh2 MY . H A MZE IL 2544 4 2515
FIMADWR A EH 114 (ke M 6).
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Table 5 Flavonoids isolated from Gentianae Macrophyllae Radix

Hi5 HED SER| 5 HAaEY SH ik
109 HIMHER 28 129 7-O-feruloylorientin 28,36-37
10 FFEK-7-0-B-D-MEm % pE 1 28 130 W& 6

1 AREZ 28 131 garlinoside 6

2 ¥R 31 132 JrER 6-C-RHEH 6

13 & 31 133 monoxerutin 6

14 WEE 31 134 faralateroside 6

115 diosruetin 10 135 3 45-=FWEHAE-HM 7-0-p-D-H & 6

116 ARHE-T7-0-p-D-HEHT 10 136 ERE 29

U7 pAER 32 137 % %-3-0-0-L- R RE-(1-2)-p-DA A FEE-7-0-0-L-RAHEE 6

us REER 32 138 isovitexin-2"-O-B-D-glucopyranoside 10

119 HHER 33 139 isovitexin-2",4'-di-O-p-D-glucopyranoside 10

120 REEH 34-35 | 140 KGHIE 10

121 BEE 2836 | 141  2"-O-[(E)-feruloyl]-isoorientin 10

122 AARHREER 6 142 2"-0-[(E)-4-O--D-glucopyranosylcaffeoyl]-isoorientin 10

123 RELHAF-4-0-p-D-H Hfi 6 143 2"-0-[(E)-caffeoyl]-isoorientin-4'-0-p-D-glucopyranoside 10

124 ®R%#%-3-0-p-D-F % fiL-4-0-p-D-F A i 6 144 gentiocyanin A 10

125 AR 6 145 albireodelphin A 10

126 5 24 146 albireodelphin B 10

121 &5 pl 147 MEE 28

128  orientin 7-caffeate 2836 | 148 REHT 28

2.6 BEHERRAFREERSL

T R Ak A5 P18 8 2 — IR R AR A
-OH 45L&, HAEHR IR 2 A7 1E, HR¥E
SERI RN [F) B R AT o AR IR H R (Ce-Co) AR
FEIRERR (Ce-Co) 2 PSR, RHIR & —Fh R AR)
%N CrHeO2 11 75 T BRZRAN AW, B5 M ZRIR I H
JEF#¢-COOH FTHUAR, IR 4 22 B A7 e v i) % 11 45
R AR Ao 2 & R . H TR ILA M o5
BRI S A 204> (RTHAE D,
2.7 Hfh%k

Z IR R B id BN B R AL 2 b,
WA B ARSREE 2 R LA IS T Ak 2 B
HARME 22 A5 B L3 8 A 8.
3 ZHIB{EA

ZIEAZFABEN, Whist. B, Pri.
PR DUMOR . AT GRPEE . PrELL.
B A . T Tk E o Bl T D S L A 2 7
.
31 M. ERE

RILCTRY) A IRRIOPUS . R0 2R
F, tntLRemsnH s 2 F# (lipopolysaccharide, LPS)

TN B B B B I 4R i (RAW264.7)
A %84 % (nitrogen monoxide, NO) i & %4t
RAE UL, R I PRI R 5 1 561 28 K BRI
t R VA R ik 4744 Canti-cyclic citrullinated peptide
antibody, CCP). y-F#t% C(interferon y, IFN-y)
AR PR FE A 7--a0 (tumor necrosis factor-o, TNF-a)
KF, FHE LG A4/ %-4 (interleukin-4, 1L-4)
TP SR 03 DK B G e JHC A B AR g i 98 R 46471, ]
TEARCI IR RS 48 B R A T B8 N 0 4 77
KA RAK BRI R M AL SR E, I8
O SR R e S, S OKBERR TS U &
| INE S EER oAy S ol - A I I ) N K7 /b2 N
fig 3@ i N I E TNF-a .« 40 M A & 1B
Cinterleukin-1B, IL-1B) H4HI/-%-6 Cinterleukin-6,
IL-6). Hi%IfiRZEK E2 (prostaglandin E2, PGE2). L/
4> )@ B Al 3Cmatrix metalloproteinases 3, MMP-3).
CCP A /Kf14755561, L) Kz 4l #% K 5--xB (nuclear
factor kappa-B, NF-xB) #5145 p65 &5 H .« p50
A< LrNiE 73 2DAUD & NSRBI
K, FTREE ] NF-xB (55 4H5C. 4% #7225 58It
FRINZE T WS B 5T KA FH B HLAI 7T e 2
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109 R,=R;=Rs=R¢=R,=H, R,=R,=OH, Rg=OMe
110 R;=R;=Rs=R4=R,=H, R,=R¢=OH, R,=OGlc
111 R,=R;=Rs=R¢=H, R,=R,=R,=R¢=OH

112 R =R;=Rs=R¢=R,=H, R,=R,=R¢=OH
113 R,=R,=R,=Ry=OH, R;=Rs=R=R,=H z HO OH
114 R,=R,=R,=R,=R¢=OH, Ry=Rs=R=H HO o) \©/
115 R;=R;=Rs=R¢=H, R,=R,=R,=OH, Rg=OMe

116 R,=Ry=Rs=R(=H, R,=R,=R¢=0OH, R,~0Glc R

117 R,=Ry=R4=R,=H, R,=R,=R¢=OH, R;=Glc H;CO O

118 R,=Rs=R(=H, R,=R,=R,=R¢=OH, R,=Glc
119 R,=Ry=R=R,=H, R,=R,=R¢=OH, R;=Glc

126 R=H

127 R=0-OH

120 R;=Rs=Rs=H, R,=R,=R;=0OH, R;=Glc,R¢=0Glc

121 R,=R;=R¢=R,=H, R,=R¢=0H, R;=Glc,R,=0Glc

122 R;=Rs=R=H, R,=R,=R¢=OH, R;=Glc,R,=OCH,

123 R,=R,=R,=OH, R;=Rs=R¢=H, R,=OCHj;, Rg=0Glc

124 R;=R¢=0Glc, R,=R,=OH, R;=Rs=R¢=H, R,=OCHj,

125 R,=R,=-CH=CHCH(CHj),, R,=R¢=Rg=OH, R,=OCH,, Rs=R,=H

HO OH
0 )
HO:@\/YO O (0] ‘ OH

133 R=H
132 134 R=glc

o}
HO
A
37 Moo oH 138 R,=H.R,=glc

139 R;=R,=glc

142 R;=R4=OH, R,=H, R;=Oglc
143 R;=Oglc, R,=glc, R;=R,=OH

00

H&Q?O
m@—ﬂ 0 ot © gle
141 R;=R;=OH, R,=H, R,=OMe 144 R,=R,=H,R;=OH glc
145 R,=R;=OH, R,=glc
146 R;=OH, R,=glc, R;=H

135 R,=Oglc, Ry=H, R;=OCHj
136 R,=R,=R;=OH

OH ©

OH

0 ‘ OH

OH O
140

OH
R, ©/
HO (ONGRY
OH )

OR,
Ogle R;

147
~ OH
0

5 HREIEM S HWEFLEN

Fig. 5 Chemical structure diagram of flavonoids

Foa g g B b i B R 23 b K T AT A
RAEH, Wl LS BNE I L BURTE 2= U F BB AL 4R
B PE B, RAEZR JUM b s So A T #8
R HA BRI, b b 0 SRR Th R o

Z2 U R E R IE S A RO . R
YRR, gt i i) Z M1 (L-1B. IL-6. TNF-a
&) K. MARFSEEARE 1 (matrixmetallo-
proteinases 1, MMP-1). MMP3. —H L& &1



PER 2024448 #55% H7H  Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 7

= 2481

*6 FATHBEFRIHEDEIERS

Table 6 Alkaloids isolated from Gentianae Macrophyllae Radix

Hi5 HaY SEM | W5 WaY  BEIH
149 ZIWL 37 155 MR 10
150  ZILEH 37 156 FIHBA 37
151 JeHRE 38 157 fZXEWEs 20
152 gentiananine 10 158 R 38
153 PR H G 20 159 oliveraming 10
154 HZRMEHEF 20

159

149 R =R;=R,=H, R,=CH,

R, 150 R=R,=R,=H, R;=-CH=CH,

151 R=R,=H, Ry=-CH=CH,, R;=CH,OH
Ry N°OR, 152 R,=OMe, R,=R;=CH;, R,=H

Cinducible nitric oxidesynthase, INOS). ¥4 & -2
(cyclooxygenase-2, COX-2) ZEEHEKIE. JHMEH
H AT B AR AT R AV . G2/ B
LRI EE ARG ER P28 i BT B oK e 1R
FIT 25070 BRI s 6 20 107530 525 A 48 (61681, s o Sy
H TR A RIS B AL ARV 7 A /N BRI, HL
VERI R 9 T $h A SR, & 2P S 1 T Toll
FERZ4K 4 (Toll-like receptor 4, TLR4) /NF-xB/%
(ADP-#%¥#) % 41 1 [Poly (ADP-ribose ) polymerase

(6]
‘ B OR 153 R=H
N/ 154 R=CH,CH;

6 IR ILFLEH

Fig. 6 Chemical structure of alkaloids

RT FEADDEFROEEL LK PEREM S
Table 7 Phenolic acids and benzoic acids isolated from Gentianae Macrophyllae Radix

CLkd EY S0k
160 IKMR 10
161 AR 29
162 JRLZRIR 10
163 FEZR 29
164 2-B-D-(glucopyranosyloxy)-3-hydroxybenzoic acid 10
165 ANSER AR 39
166 erythrocentaurin acid 10
167 gentiside D 10
168 gentiside A 10
169 gentiside C 10
170 gentiside F 10
171 gentiside G 10
172 gentiside B 10
173 ethyl N-docosanoylanthraniliate 10
174 n-pentacosyl-2-carbozy-benzoyl-amide 39
175 phenolic glucoside 40
176 6-(3',4’-dihydroxyatyryl)-2-pyrone-4-O-B-D-glucopyranoside 40
177 methyl 3-(B-D-glucopyranosyloxy)-2-hydroxybenzoate 10
178 ethyl 3-(B-D-glucopyranosyloxy)-2-hydroxybenzoate 10
179 methyl 3-[(6-O-B-D-glucopyranosy)-B-D-glucopyranosyloxy]-2-hydroxybenzoate 10
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o]
coon 160 R;=OH, Ry=Ry=R,=Rs=H
R, Ry 161 R;=Ry=R,~H.R,~Rs=OH O 165 R=H
162 R,=R,=Rs=H, R,=R;=OH 166 R=OH
Rzﬁ[m 163 R;=R,=Rs=H, R;=OCH3, R;=OH 0P R
R, 164 R,=Oglc, R,=OH, Ry=R,~Rs=H
167 R=-(CH,);sCH(CH3),
168 R=-CH,),,CH(CHs), o
AR EE - T
171 R=-(CH,);(CH(CH3)CH,CH; E100C
172 R=-(CH,);yCH(CH3)CH,CHj 173
D (CH,),,CH O OH HO §
@\)Lgf 2)24CH; HSCO)K@/Oglc \ij\/\fo
COOH Ogle
174 175 176
OR,
o &&0 OH coor, 177 RiTHRMe
HO 2 178 R;=H, R,=CH,CHj
OH \©/ 179 R =gle, R,=Me
7 EAER R RFRER S UF LG
Fig. 7 Chemical structures of phenolic acids and benzoic acids
R8 FATOBEFRNEMAERS
Table 8 Other types of ingredients isolated from Gentianae Macrophyllae Radix
i k) SHETM | W5 wa 2%k
180 o HIEHE 23 209 ()-3"-hydroxy gentioxepine 20
181 p-Hi%NE 23 210 ferulic acid 20
182 ethy-B-D-glucopyranoside 23 211 swerimilegenin G 41
183 jiEHE 23 22 1-HE-378-= A SR 29
184 a-D-glucopyranosyl-o-D-glucopyranoside 23 213 adenosine 20
185 JEAHCHE 23 214 neptacosanoyl anthranilic acid 20
186 M= 23 215 ntetracosanoyl anthranilic acid 42
187 gentiagenin A 41 216 npentacosanoyl anthranilic acid 42
188 gentiagenin B 41 217 hexacosanoyl anthranilic acid 42
189 (6R,8R)-6-hydroxy swerimuslactone A 20 218 1-O-B-D-glucopyranosyl-amplexi 8
190 (6R,8S)-6-hydroxy swerimuslactone A 20 219 gentiaphyllide A 10
191 hydroxyindan-1-one 41 220 gentiaphyllide C 10
192 methyl ester 40 221 gentiaphyllide D 10
193 WRmEHR 29 222 laricresinol-4™-B-D-glucopyranoside 10
194 BHIEE-2-fE 29 223 berchemol-4"-0-B-D-glucoside 10
195 hydroxylanofinic acid 42 224 gentimilegenins A, B 20
196 acetyl-7-methoxy-2, 2-dimethylchromen 42 225 O-B-D-glucopyranosylcaffeic acid dimer 20
197 2-HEHEERER 42 226 dehydrodiconiferyl alcohol 4, y-di-O-p-D-glucopyranoside 10
198 AW C 24,42 21 WM 23
199 2-methoxyanofinicmethyl ester 24 228 B-sitosterol-3-O-gentiobioside 23
200 AM#HD 24 229 p-sitosterol-3-O-glucoside 20
201 gentioxeping 42 230  TiE 23
202 dibutyl phthalate 42 231 hydroxy-11-oxoolean-3-palmitate 29
203 (3S)-1,2,3 4-tetrahydro-B-carboline-3- 29 232 75,8R 8R’-(-)-lariciresinol-4-O-B-D-glucopyranosyl-4'- 9
carboxylic acid 0-(2-O-p-D-glucopyranosyl)-p-D-glucopyranoside
204 plamitic acid 42 233 syringaresinol-B-D-glucopyrannoside 10
205 coniferin 8 234 (~)-syringaresinol-4,4"-bis-B-O-D-glucopyrannoside 43
206 gentiaphyllide-A 42 235 secostrychnosin 44
207 2-phenylethyl -D-glucopyranoside 42 236 (4R,4aS)-4-vinyl-4,4a,5,6-tetrahydro-3H-pyrano[3,4-] 44
208 ethyl (B-D-glucopyranosyloxy)-2-hydroxybenzoate 21 pyran-1-one
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oH HO
OH Oy 0 HO&&O
180 R,=H, R,=OH 0 0 0
o 1 2 HO o HO HO}g
HO~ R, 181 R,=OH, R,~H HO~ T on 100 o HO(%&OH oo )
OHR, 182 Ri=OCH,CH, Ry=H HO HO~ 0k P
183 184 185 HO on!
HO
186

187 R=B-OCH 189 R=B.0H 193 R;=H,R,=COOH  R; 198 R,=OCHj, R,=Oglc
3 194 R,=CH,OH, R,=CHO lo} 199 R,=R,=OCH,
188 R=a-OCH; 190 R=a-OH O e

thof 195 R,=R,=OH
| R 1 - -
OCHS )R R, o 96 R,=OCH;, Ry=H
m 197 R,=OCH;, R,=OH
=

0 2 N-"oH 1
o~ (CHy);CH; COOH g H;CO o
~o \ o ©_|JCN(H CH,(CH,),,CO0H ©®0
“(CH,);CH, N OCH, g
0 o H 206
204 205
201 202 203
o}
0 H,CO
Ode  og OO
(v
Shtlh s caar o8
OH O OCH,
207 211
212
NH, HOOC i P
N SN DG
HO— ¢ J 0
N7>N
214 n=22~24
OHH 213 215 =22
216 n=23
217 n=24
0
H,CO
HO OCH,
OR,

222 R;=Ry=H
223 R;=a-OH,R,=glc

OH

Oty
228 229
OCH;
O .m«<:::}—«)R
Huwy—{wH
H,CO @E i OCH;
RN
0
glc OCHj;
233 R=H
234 R=glc
g 0 0_0
H
S
X
) 0 N o)
| H
235 236

8 EHthEm N UFLEN

Fig. 8 Chemical structure diagram of other components
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1, PARP1] {55k, W1 NF-xB/Z 4l &
1 Cinhibitor of nuclear factor kappa-B kinase, IxB)
FEAESZ AR T B S BR 2k P 2 (janus kinase 2,
JAK2) /5 5 % 3 Al i 30 I+ 3 (Csignal
transducer and activator of transcription 3, STAT3)
SEAE S fEHE IL-10. IL-4 B ) IL-1. B
JYRFER T (tumor necrosis factor, TNF). IL-6 Al
NF-kB p65. Wik NF-«B #i# 21 (phosphorylation
inhibitor kappa B alpha, p-IxBo). ffR{L JAK2
(p-JAK2) . WERALAE 5 5 5 MBS s FL 1 3
( phosphorylation signal transducer and activator of
transcription 3, p-STAT3) %5 4&%E K7 Fl 8K RIA,
B p38 EEHIRIL. /> COX-2. PEG2
SEJNE R HIRETBCR BGE ZOAEREIRIS 871, g fIH 27 1 A]
ik TNF-a.s IL-1B+ IL-6 55 4K FF1 NO. PGE2,
iNOS Hl COX-2 &5 1B, T NF-kB p65. P38,
IR U 2 (I (Jun N-terminal protein kainse,
INKO FHAH A 41 5 2 1 3 Cextracellular regulated
protein kinases, ERK) & [FIHIZRIE, FIHIVKESERFTEL
INERIR IS B4 B @ R I, ek — FROR TSR
SLCEI IR A SO . BEREZ M A PITESOR R B fih
i, FTROK B B R A A AR SR S R (5468701,
32 E. MRS

IR, ZIFURESRYINT R A B . K
B RRELZEAOAT IR . S ORI BT BRE . JRIRAT I
MM EERE Y BA —ERPIwEIEN, et
il A2 A BEHE I TS, g AR AR B RS AR MR
BINETGE, RSN E R SRR IS B B
HIERIA . FEBERRI . R A ERE . RIEAT .
REVFE . B SRR T B LS K
FFERISE 8 M T Y S A BRIVR B, R0 KT
TR T B TS PEAZE Ab, WA 7 MR 35 S 30—
HIT R RCR . BRIEZ b, Z2ICHISR I #8700 75
WEAENER, 28 2550 R I 22 0K S A
PPy ] i K Y L 2R R B RS N BRI
A7 A5 ZEMAEIE I A), IR /N SR B il AZ, skA%
NS ORI 70 i 30 2 U RN B i TR & SR BV R A I
T RRRR R E ], RE 82 B/ SRR AR
I ) 0 A 4 ] 2, AL 7T i AR S IR
J EES IR, 98 NK s S5 %
3.3 inbhiE

ZILP RIS . KRR U A B
FUMRIE Y, R SEETTTERE ORI, — IR

ZIJUEH R AN S SMMC-7721 4. #hES
JeE 40 R U937 451 3155 S AN M 3 T S IR B AH O
v S ORI 9 e I K A 2 ) T e ot J8E 40
AN T RS Cextracellular regulated protein
kinases, ERK) 1/2 {5 ‘5. i p53 ik, FH
gl VR G N A N AR SeNTE UL DN
BEL-7402 ZHiffu. N3t Hela 4. A JR AL
A BXPC-3. AR AL PANC-1 %5 4 fif
ik 98 4 it 1 A K - Rodrigues 25 8OIRJF 57 &k B0 2% JU R 12
Yixt Hela 20 RN B MCF-7 4t i) A= K24 LA
R I R IR 26 5C 2R . Wu S5 B A S
ARRIWE IR P 20- 5 5 &R R
(2a-hydroxyursolic acid) X A -4k 41 g (9 1 9%
(HL-60) EAMHIfEM -
34 REIAT

e JE A S5 BRI 5T I 2% JURE S P ] #0170 B
A6 e A £ 4 R0 R PP bk L 2 PR R i L DA B PR S
1 (COX 1) FIEfLHE 2 (COX 2), HAkRIRHIFurE
AT A FH AT e 3 5 41 1 b £ 4 8 AR A g 7
Ao HEE RHEEEI AN RS, RAJIE R A
VI T IR E4H R RSG5 S S R, DRI Z A Y T
AL, IE T BEBA KIS A AR R, ik T
R R I B PR T e PE R . Singh ZFBAZE /N
BR AL S IO R ORI, BT BRZR SN 80% LR
AN T B o 0 A K BRI & Balb/C /N R
ARPEFTIEH . Zou BN ZEZRIUAR K I
H oy B35 2 B2 HE GCP-1-1 f1 GCP-11-1 ¥ A4 —
SE ISR IS . Maurya Z5[88128 s B 5 Fy -1 1tk
X & (quantitative structure-activity relationship,
QSAR) RIS R I,  MAHIH A AN 5 By e e iR
Hor B 2 Fh =i R B S IR AP i SRR
P — 8 R S B T AL RGN, BN R LER)
FPEW LAY -
35 {RIPRTHE

Sheu &5 B7IE i iff 7T 2% FUAR (1) 52 UV T 8 78 ==
RV 22 H B 22— 4R New Zealand Black
(NZB)/New Zealand White (NZW) F1 (NZB/W F1)
/NER /N B19 Chuman parvovirus B19, HPV
B19) JEZEFEE 1 1 (nonstructural protein 1, NS1)
Bl B19-NS1 JHAR I HISZm AL, HLAEns 2508
B19-NSL hnfal (1) /N B AT 280 o 5K BS S5 81t 5 R IR
Z& TR BB AT Be I8 L Hi OK BRI 37 Hh T 2 R
83 Calanine aminotransferase, ALT). KA IR
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FLEEFL G (aspartate aminotransferase, AST) Tt
IR AR S B AR A o TR SO 5Tk
PO W 28 AN RR A 22 U 7K B AT 1 5 DU S04k ik
(carbon tetrachloride, CCls) i F2H 4 IL-10
IR MRS . AN, ZRITKIEBIE RENS 18IS P
ik /BRI 35 B ALT . AST 3% P fil N — i
(malondialdehyde, MDA) 7K+, LA 35 i T i
(AL (superoxide dismutase, SOD) ¥
PERKT CCly FrEf iy St I A AV RS 12 45 3 /1N B
PRSP 0N, Z2 FUER U I R A 5
RIS M R ER, Bk
Y AR AS PRI IR SRR, 3 m e 1 4 i 1 2% 450 il
FEAEIRYT S R E S I 2% AR S Z2 TR
Wy e ()65 2 S R 8 S TH AR I I ol AR A
fitf. SOD FIA M H IREFvd e, oos g i A Ak i
Wi B ETE BR BE 00 ARG A
3.6 iEHK

ZILHIBEER LB IE T BEAAL. B IR Tk
Tt DA 2 WESE ) B BRITE R DPPH. %%
H R SRS SR 1 2 T L L RE A
A A FHIOS-081, {5 ER SRR H] EPR £ ELAL 74
[FA IR G AL BT M, R IR KR R 4
HUGER AT B B IR BTG BR A 0 m,  HZERK Y b
ZKIEVERRAE R TR I, ZR 0 () e R
W& R, R EAF. 7-O-feruloylorientin
S8 B EAT WY DPPH B RS RIEM, HE
A IR L B ROR RI00104 ) Wang SER0SIR H /N BRLOK
I v 2y Jk A FE ABE R R ARG T P 42 0 S R K <5
E VTR R PR 2 S0 1 7 15 mT LA TS e sk of /
VETEAR, ARERW], RIS AL P R 2 D
THEFEARFR, &l T AR, R TR
PR ThREVK S, (R 3 % R F E2 #H 2K F ¥ 2(nuclear
factor erythroid 2-related factor 2, Nrf2) M Kelch £
ECH #15%# H 1(Kelch like ECH associated protein 1
gene, Keapl) -Nrf2 &ML, FEAEAAN I
A A 3G 5 1 3 5 2R i R N A A% TR T R
(NADP)H): Ffe (it JflE-1 MM ER A E-1 1)
Kik, EREIRATEMESE, REAME T, AR
fif M i 2 23 o T R TR0V 5 s 2 S e 0 R Hh sl ik
F ZE /N BR S SEURE S SR 1 40 (1) By b 22 o I DR B 1
R, A2 E /N RBEAEAR AR 25 ks>, fihes
IREHRFA T4 B3 PG, AUz,
2o T W >, PR ER S RN IDEH ik

P s, T R RK - B BRI, KR
ROS 7K-FBEAG, & nghifA i s, (2t
Nrf2 MHT A% N F6 R, A KA A 1 Cheme
oxygenase-1, HO-1) FIfgEALIRJE G 1 (NAD(P)H:
quinone oxidoreductase 1, NQO1) mRNA 7K.
Fhisr, RO S w1 @ s S A T N
N2 {5 5 38 BRI 453493 7 AR ORGP VE o

3.7 PRmME

Z8 UK BB TN 0L A0 384 — 7€ I 5 1R
FH a0 28 G HEF I S 28 DT /K BB 0 mT A L
WA R B BRI ES S5 5 R A LS T
e e AR AR, R 2 0 2R BTG S g 07109
Mansoor S MO 5 % I 22 IT 1 CREHRIGR  7K3E
A DRI 1 o S RE A BRI /DN BP0 238 W s
P REAE SR I, I B AZIBREE B I
TEVERRGR: AL, FEIEE TG 2= SRR A SRS T
0.7% b B FR VA MR A mT il 25 PR AR 4 e, B R AR
SRR TR N O 22 i AR (A
3.8 HMAEME

WHREIR, ZRIVMZRIUERIE SR Re W I 4%
AR AR BRI A S5 I H A T R B IEH
IR —SURE. AR, BoEid R E
[\ GG A AR HEE Ik BR T (AR /R B2,
ZIOUTH R Je IR A5 R A 20t RE 8 i
e = K| FCS NI DIV AN 7 i S i k) I T W= B /N
INE E ARSI, PTHTRTEEAR
HAREE H i poypis-1el,

39 HftbzhiBiE it

WA, ZRICAER ST B AL S B RE S 2%
] < Pt RE B AR e () 1, HUKR Dy 100 mo/L I,
] 20k B 78.27% , P FU AR N 28.20
mg/LIM51, Z% FE A6 i) secostrychnosin st 2 B HE A%
i il (1) e /N AR A 0.5 pgs  (4R,4aS)-4-vinyl-
4,4a,5,6-tetrahydro-3H-pyrano[3,4-c]pyran-1-one  #
ANHIFIEAN 1.0 pgt*. 28 A6 1 B IR 259 5
ZERLE (isoorientin) A4t If|EE 2 (isovitexin) 55
R B Y O W B R B S 1, R
HIHR 43 519 50.26 pm A1 8.36 puml2el,

F AR K R AP Bk 1. (MCAO) A5
TR 75 K23 T 17 08 S50 P o e i K R 58 1L e AR I
AREEB . FRERTIRERISEN, RKILKZE LA A% E
T SO KK s, 5 Tt D57 ST ] 35 A 350 73 e L 3% P 1]
KL 3 TIN5 R B 3 = = B 7 7 N W R
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BREH BRI SRR IME o x| 41 S5 18]« PO P 281
SRR IR AL, R IR JUK R A5 L T FAR
TR SR A FIE R 4%

XI AT 85 S AOVRIF 5 SB 7R JRR A 28 JL 11 B R 2 B
AL K SR LR I/ A 1 B ORI R A, AT A
DS it ML P K RO FRL L L U B 547
O YU, fE B Sk o5 i PR 5 A P K B UL
SR AR . DRI 2R JUARE S ) Y AE AR T
AR, BRI NZB/W FL /) 55 RE [ B =5 10 UL
P, SISO 3 A O IR R B Z A AR K R T
(IGF) -1 18515 S QAP T B 1, 22 0 [ i
T E 0 A5 10200
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