- 2668 * PER 2023448 B54% B8 Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 8

BREXERSMAIBER N RIEREEHREFRED (Q-Marker) T 4747

r\%% i1,2,3 ?"54&'%&1 '@3 1, ‘}r{f‘/‘ﬁf 1, % @3*, Fé—rﬂ?’f\ 1,4,5,6,7*
. TR ERY R, 1?& B 230012

C KEAAYESEHARE, LI M@ 226133

GRFEEARE (B ARAF, 175 Ml 226133

- AL R T O R 25 B SR R AR L, B AR 230012

R BHRIRT S R SRT, 2B &R 230012

MAE T AR E R TIE, AR 230012

AR HIE AR R A, 2B &R 230012

.\l.@.w#ww~

B EEEBEERMEYIEER Garcinia hanburyi BTl BTG, HALZ R 28, FEAREERIGWEE ., HIE =i
TP e, BADUMRE. PiRk. PIESAEER. B4R, MARIBREETUR A S T4 BERIT A BT BRI
SAZGEAE MR, JRE P 2R AR S ES, MEYESS . SR ATt . A s A Rk . IR & A A
FE AT S SRR S T 43 AT, 2 FF B T IR T M B I T D BRI = B AR N, VBRI E R A AT R RS
ERAE

KRR I BEIRTR: BUBEER: MR ZMER: YU EAREY; ZRRGIEE

hESES: R286 YRR : A NERS: 0253 - 2670(2023)08 - 2668 - 18

DOI: 10.7501/j.issn.0253-2670.2023.08.033

Research progress on chemical composition and pharmacological effects of
gamboge and predictive analysis on quality marker

GAO Hui-min" %3, PENG Dai-yin!, WANG Lei', JIA Bu-yun', PENG Lei?, CHEN Wei-dong' 4> 67

1. College of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China

2. Yangtze Delta Drug Advanced Research Institute, Nantong 226133, China

3. He Rong Jia Pharmaceutical Technology (Nantong) Co., Ltd., Nantong 226133, China

4. MOE-Anhui Joint Collaborative Innovation Center for Quality Improvement of Anhui Genuine Chinese Medicinal Materials,
Hefei 230012, China

5. Institute of Traditional Chinese Medicine Resources Protection and Development, Hefei 230012, China

6. Anhui Key Laboratory of Chinese Medicinal Formula, Hefei 230012, China

7. Anhui Key Laboratory of New Manufacturing Technology of Traditional Chinese Medicine Decoction Pieces, Hefei 230012, China

Abstract: Gamboge is a dry resin secreted by Garcinia hanburyi of Guttiferae family, which has a variety of chemical compositions,
mainly including caged xanthone, pentacyclic triterpenoids and phytosterols. It has antitumor, anti-inflammatory, antibacterial and
other pharmacological effects. In recent years, studies have found that Gamboge has a very significant effect in anticancer. Based on
the research progress of the chemical constituents and pharmacological effects of Gamboge, and according to the theory of quality
markers of traditional Chinese medicine, this paper presents a preliminary prediction analysis of its quality markers from the
perspectives of plant affinities, chemical composition measurability, chemical composition effectiveness and formulation factors. It

was found that gambogic acid and gambogenic acid can be used as the main quality markers of Gamboge, which provide a reference
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basis for quality control and research development of Gamboge.

Key words: Garcinia hanburyi Hook.f.; gambogic acid; gambogenic acid; chemical composition; pharmacological effects; antitumor;

quality marker; caged xanthones

ZiH R (Gamboge) N ELE Garcinia
hanburyi Hook.£. BT 73 H )T m g, X 44 g1k
FE HEEE, TR, Dok, RE.
SR ZENER R S X, H ATAE SR BRIz 91 AR
BAEREM . kM. R ERETIR, HTRIT M E.
B MR s . R S R N (k)
FENTRIE, AR HE 22 Fi 3R B L BAG B35
JEMER, AT LLdd FE A 4 A B 5 SR T
VAT L S R A0 AR 2R AT RS S R A A e
2 3 A

H 24 o B AT R T 2 R ST A TR, s
R A R B EA R T IRER 224, A2
I e 0 0 7 2 37 B A v DLORUE H A 20840 1
ORI RR . AR ENREY) (quality marker,
Q-Marker) 2SS ATIIME, R PE. HRME. B
EAAIBSIEW R RIS 5 N7 TH N 25l
HFRALE 7B R R RSO R TR AL R DA A Z
PRIEPEAR OO R FEREAT 2558, 0t H Q-Marker
BEAT T 43 Hr - DASH I o ) R N FH A ARk JEL K
1 kEmD

TR B R 20 B A B ) AK 27 180 A 7 T e 2
= RAEY) BRI, EER 2 R R
(gambogic acid, GA). HEE L (gambogenic acid,
GNA) g A2 1 28 K WG e i S F0 B o- 7 A T B
(o-amyrin). 3-F HMEEEE (3-epibetulinic acid) Y
REF T =05 R EY) .

L1 FEARRAREERSE

P e ) SCRRIIR] AU S B R g L S5,
Wi A S P R G R AT AR, BT 2 AR,
I3 AT LE R T IR 3 R R R R 2K (caged
xanthones) LAY, HE5MIRE R MG B 4% E 5
A 4-5-=38 [4.3.1.0%7 ] S8 45-8-0-2- Bl T F )
WREEH, 2 EMBEEEZ AN 7RI, e
NRRNTERZ 5 M R 2R 5, i RRIEAR
it R A5 31

i 2 AR ) SR G R SR A S 2 GA A
GNA, Hrb GA /&2 MEm AL I RN, e, T
1955 = R B 1 IR 5 B AR 31, 2002 4, Weakley
LGOI X S RATHIRG R SRR L NE R 1Y A A 45

Ko GA Z [ MR - 45 My AR H AR RL,  AAE
C-2 A 1 MEMRE, AHHE, HREER
R ZH R PG BR800 €3 i D 43 Bt GA 1) C-2 %
] AR R BE IR (epigambogic acid, EGA) 0],
I AMZ IR R ZH MR B AL 43 B Y 2 06 22 m) e A A
Rl 30-#2 3 #3458 (30-hydroxygambogic acid, HGA)
1 30-FZFERBEEER (30-hydroxyepigambogic acid,
HEGA) U, 53R (isogambogic acid, IGA) FIF
SHETIR (epiisogambogic acid, EIGA) Bl, 1984 4
2 H 5 AR B b g B L Y — A B
GNA, 5 GA N2 EREIIA 3, R
PR S EACE AR, HARMC T Z 4 5
FRAEAS, N AT . BIEAT RSN
PR BAR R 1L TR R ER 2R S,
®1AE L,
1.2 AR=FERUEY

R =0 2R S EEN T =0, B
DR R AR ik MBS P 2 B o A
JERE. 3-FAMEARAER, Wang ZEBOIM B % ) S 407 12
b4y 43 2 A MERERR . messagenic acid 1 2 Ff
B &Y 2a-hydroxy-3B-O-acetyllup-20(29)-en-
28-oic acid. 3-O-(4'-O-acetyl)-a-L-arabinopyrano-syl-
oleanolic acid. H AT M H 73 519 2 ) TuHA =il
R EYIIR 2 FE 2.
1.3 EftKHE4

BT IR 7y S AR ) S B RS, ML
SRR 4> B HH & S EE (stigmasterol),
T R 0N T 3 i 0 SO SR I Ay B AR 3 T
B-7 8l (B-sitosterol) . 540K 3.
2 HIEER
2.1 HAEIER

WL AEIRAR N A 256 2 W I o B PRI E
HHTMR (A 8087 R GA Rl GNA, H it
MEETE R 7 215 2 gambogefic acid. isomorellin,
55 B AKEE . forbesione. ¥ HLAKPR . gambogenin
SR A0 B A HIHIER . Tao RS
2R B gambogefic acid. 7-methoxygambogellic acid-
7-methoxygambogic acid . 7-methoxyepigambogic
acid. 8,8a-dihydro-8-hydroxymorellic acid. 8,
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Table1 Caged xanthones
el e 731k SCHR
1 10-methoxygambogenic acid C39H5009 10-11
2 ST C33H3607 12
3 KHARHEHER C33H3306 13
4 BI HARIR C33H360s8 12, 14
5 TR TE IR CssHasOs 4,9, 15
6 KR C38H440s 15-16
7 SRR C3sHa4Os 8,17-18
8 LRI IR C38H440s 8
9 B AR C33H3507 17
10 30-F R IR C38H4409 7,19
11 30-F R IR C38H4409 7,19
12 W IR C3sHa60s 12
13 ST TR CssHaOs 10,20
14 moreollic acid C34H4009 11-12
15 isomoreollin B C34H400s 12
16 gambogoic acid A C39H4s09 20
17 gambogoic acid B CaoHs009 20
18 gaudichaudic acid C33H3308 20
19 desoxygaudichaudione A C33H4006 20
20 epigambogic acid A C39Ha4509 14
21 epigambogic acid B Ca40Hs5009 14
22 10a-butoxy gambogic acid Ca2H5409 14
23 epigambogic acid C CaoHs5009 14
24 gambogic acid C CaoHs5009 14
25 TR T i C3sHa407 21
26 gambogenin C3sH4607 12,19
27 isogambogenin C3sH4607 12,22
28 desoxygambogenin C33H4306 12,22
29 gambogenin dimethyl acetal C40Hs520s8 12
30 hanburin C33H4006 12,23
31 gambogellic acid C3sH440s 12, 19,24
32 gambogin C38Ha606 12
33 morellin dimethyl acetal C35H420s 12
34 morellinol C33H3507 25
35 gaudichaudionic acid C33H380s8 25
36 2-isoprenylforbesione C33H4006 13
37 7-methoxydesoxymorellin C34H4007 13
38 8,8a-epoxymorellic acid C33H3609 13
39 100-ethoxy-9,10-dihydrogambogenic acid C10Hs5209 26
40 10a-ethoxy-9,10-dihydromorellic acid C35H4209 26
41 garcinolic acid C39Ha3010 26
42 gambogenific acid C38H4609 27
43 10a-butoxy gambogic acid C42Hs409 14
44 methyl 8,8a-dihydromorellate C34H400s 27
45 3-0O-geranylforbesione C3sHas06 27
46 gambogefic acid C38H440s 27
47 7-methoxygambogellic acid C39H4609 27
48 7-methoxygambogic acid C39H4609 27
49 7-methoxyepigambogic acid C39H4609 27
50 8,8a-dihydro-8-hydroxymorellic acid C33H3309 27
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gR1
5 wam R SCHR
51 8,8a-dihydro-8-hydroxygambogenic acid C33sHas09 19,27
52 oxygambogic acid C38H4409 27
53 7-methoxyisomorellinol C34H400s3 27
54 8,8a-dihydro-8-hydroxygambogic acid C33H4609 27
55 10a-hydroxyepigambogic acid C38H4609 28
56 forbesione C28H3206 29-30
57 isogaudichaudione A Cs3H3307 25
58 gaudichaudione A Cs3H3307 25
59 morellin C33H3607 25
60 gambogeninol CssHas07 25
61 isogambogeninol CssHas07 25
62 gaudichaudionol Cs3H4007 25
63 isogaudichaudionol C33H4007 25
64 5 AR C33H360s 25,31
65 forbesionic acid C2sH3008 25
66 isoforbesionic acid C2sH3003 25
67 isogaudichaudionic acid Cs3H3308 25
68 gambogollic acid C3sHa609 24
69 epi-gambogollic acid C38H4609 24
70 22,23-dihydroxydihydrogambogenic acid C3sHas010 19
71 12-hydroxygambogefic acid A C3sHa6010 19
72 TAREET C33H3807 19
73 16,17-dihydroxygambogenic acid C3s8HasO10 19, 32
74 deoxygaudichaudione A C33H4006 20
75 prenylmoreollic acid C39H4809 23
76 formoxanthone J C38Ha6010 19, 33
77 epi-formoxanthone J C38Ha6010 19, 33
78 gambogefic acid A C3sH4609 34
79 gambogellic acid A C33H4409 34
80 isogamboginaic acid A C3sH440s8 35
81 isogamboginaic acid B C38H4408 35
82 gamboginolic acid C38Ha609 35
83 epi-gambogelic acid C38H4408 24
84 formoxanthone E C3sH4409 33
85 epi-formoxanthone E C38H4409 33
86 formoxanthone F C38Ha6010 33
87 epi-formoxanthone F C3sHa6010 33
88 formoxanthone G C38H44010 33
89 epi-formoxanthone G C3sHa44010 33
90 formoxanthone H C3sH4409 33
91 formoxanthone I C38H4409 33
92 formoxanthone D C38H4409 33
93 formoxanthone C C38H4609 33
94 formoxanthone B C33H440s3 33

95 epi-formoxanthone B C33H440s3 33
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Fig. 1 Structural formula of caged xanthone compounds
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Table 2 Pentacyclic triterpenoids

P &Y o3 SCHR
96  o-Fr RN C3Hs0 23,35
97  B-EWAENE C3Hs00 37
98 B CsoHs0O 37
99 THATLHEE C3oHs00 37
100 I R C30H4s04 37
101 FHFIR C30H4s04 37
102 3-RAMIRRR C3oHesO3 23
103 FIHERRER C30Hs03  36-37
104  messagenic acid C30H4s04 36
105  2-O-acetylmaslinic acid C32Hs00s  38-39
106  3-O-acetylmaslinic acid C32Hs00s 39
107 2a-hydroxy-3p-O-acetylbetulinic acid C32Hs00s 39
108 20-F2HE-3B- L BEAIE I HEBRIR C3nHs0s 28
109 2a-hydroxy-3p-O-acetyllup-20(29)-en-28-oic acid C32Hs00s5 36
110 3-O-(4'-O-acetyl)-a-L-arabinopyranosyloleanolic acid C37Hss0s 36
111 3-0-(3'-O-acetyl)-o-L-arabinopyranosyloleanolic acid Cs7HssOs 39
112 20-acetoxy-3p-hydroxy-19B-hydrogen-lup-20(29)-en-28-oic acid (2-acetoxyalphitolic acid) CxHs00s 40
113 20-hydroxy-3f-acetoxy-19p-hydrogen-lup-20(29)-en-28-oic acid (3-acetoxyalphitolic acid) CxHs00s 40
114 2-O-acetyl-3-O-(4'-O-acetyl)-a-L-arabinopyranosylmaslinic acid C39HeoO10 39
115  2-O-acetyl-3-O-(3'-O-acetyl)-a-L-arabinopyranosylmaslinic acid C39He0O10 39

116  2-O-acetyl-3-O-(3'4"-O-diacetyl)-0-L-arabinopyranosylmaslinic acid CsaiHe2On 39
4

108 109 110 111 112 13

114 115 116

2 AFZiERUAMESHR

Fig. 2 Structural formula of pentacyclic triterpenoids
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Fig. 3 Structural formula of stigmasterol and B-sitosterol
8a-dihydro-8-hydroxygambogenic acid. oxygambogic
acid. gambogenific acid. 7-methoxyisomorellinol.
8,8a-dihydro-8-hydroxygambogic acid *§ A\ & 2 J&
HeLa 40 HA WS F4MH1E A « M 7T R GA
AT PR 2 M), B R AN 5 e S 5
KERIGTE, AHBOREZ 0T FEIE SERE B ) GNA
PR o, FEPEEEAG. ARETEEELE, MAHAT
SN, [FEIRBFTERY] GNA EUMREEH 3
BUE LS TN T B2 A R BA A e 4
R 2R AT 7% S5 A R SEHLA04T
211 BT ANMRRTE T IR R
AL FE HMIFE ) BE T 52 440 A% A PN IR 4 ) 4 s 1k ik
7, BT R AR (caspase) £ B 5% 1
W, HEE 2RI T R iG# (f45 caspase-2.
caspase-8. caspase-9 fll caspase-10), X &40
B AT & (B FE caspase-3 . caspase-6 Al
caspase-7) 481, AMFMEIH TR Ad i AR T RL AR S A
TR A MRS, BT U2 Rt 2k A
DR1. FAS (CD95. APO-1). DR3. DR4. DRS5 #l
DR6, ‘&A1 & T IR SR SE A 52 44 (tumor necrosis
factor receptor, TNFR) i#ZE, MIRIRFER 4K
# 12 %% % M /& ( tumor necrosis factor-related
apoptosis inducing ligand, TRAIL) 5tKRIET- 24K
DR4 1 DRS 45 & )5 n] UL IR 245 5 54 I
T2, JF HOO IR A MRAN = AN RSB 9-500, af 5
P TR A A% O & (B-cell lymphoma 2,
Bel-2) FE, BFEMWEEER, (RFT-EHE BID.
BAD. PUMA. BAX #l BAK %, Jilf T2 [ Bcl-2.
Bel-xL Fl MCL-1 %551, I pREEBHR T T GA 5
TRAIL BX-& B FH % 45 e HT-29 4 B4 AL,
gE LR oRFALE B TRAIL, BCAfEH T DUE 2 Fi
DR4. DRS5 HIFik, i caspase-3. caspase-8+
caspase-9 W 14Tt 5, HT-29 4 i %t TRAIL 75 S8 1
IR 58, R B GA Bl HT-29 4%t TRAIL
BRI T BUSR G5 RSP R GA

Fe B HE A 5 P53 R IR T2 A BAX Fl PUMA
Fik L, PUATIERN BCL-2 RN, MiMiES
/N ¥ (non-small cell lung cancer, NSCLC)
A549 NPT . Wang SEPYHFST GA 78 FL AR 40
H S TRAIL f1F BT, SE96 45 RIEY] GA &
FIEE T caspase-3 I caspase-8 FIEME, 0T
JiR3E A MCF-7 % TRAIL [ 85Usedt: 32 ik TRAIL
BB T, EARME, R LR GA
HY# TRAIL 353 (40 MB A TR il 524k DR4.DRS
(11235 . Zhou Z5ESIF 78 GNA of FL e 240 Fro 41 A
ML, S84 R B GNA 45, FAS. BAX.
cleaved caspase-3 . cleaved caspase-8 . cleaved
caspase-9 {1k B EAHCIEN N, P TEE
BCL-2 FRIAMAK, KU GNA RldE b2/
O AR5 S AU MDA-MB-231 48y 2.
Huang Z£PO 5T GNA X} /INH ffa it (small cell lung
cancer, SCLC) HHPHMER, 4R KI GNA v k
i cleaved caspase-3. cleaved caspase-8. cleaved
caspase-9. BAX Fl1 P53 [M/KF, BEEPLIHT-EA
BCL-2 M#&ik, #H GNA Z#id#uE SCLC T
NCI-H446 F1 NCI-H1688 4H i (119 T-AH G HE (1R 75
ST, AN TR isomorellin, 55 HLAK
B | forbesione 1 GA LAFI & AH S 77 Al I A
Ji KKU-100.KKU-M156 4l i+, %55 BCL-2.
survivin I8 T, BAX Fik L, I caspase-9
F caspase-3 HIFUE 1 DNA F BRI F=4:071,

1996 4, Susin B8R B T —FFHE caspase #H%
PRI T &R, TSR 7 Capoptosis
inducing factor, AIF) ;&) —MEZEEH, A
DA RAARE N FAMA T, HilCEFGmaR
WA 24 bt A% 271 A A o 5 P R R gl ATF R T4
MR T, 385 ALF 7R 40 77 T &
A ERIEPY. Jang SO LR GA 53 N'E
Jei Caki ZHAEA)ER23- 08 T rl i8I A 5 4E caspase #H2<
g, AIF fEH PR MR T, Eokifk
B A NG, 51 DNA Wi, #39
JfIZET:. Thida ZECOVRI GA WM THE e )d T8
H BAX Al AIF FIKF R SRR NLR TI8G
T,

BeAh, B ERR B I 15 5 S AN S ]
¥ (janus kinase-signal transducers and activators of
transcription, JAK-STAT) 15 5 i % 15 i e 4 g 1)
TRAREY), BT Z5IEFMRKERL. A
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ReOhfe G R BEAR, S, FUE. S, b
e 2 T TP A, TR R AR, o
JAK 2 —RAEZ BB R IR e, F2fH JAKIL.
JAK2. JAK3 1 TYK2; STAT @A%Z#%H ¥,
STAT1. STAT2. STAT3. STAT4. STAT5a. STAT5b
A1 STAT6!62-631, A58 57 & Wl 1 0% JAK-STAT 15
S LOE S T, MEEAR ALK, T
BEEECN T T GA X B IAE LT, Western
blotting 45 /R p-JAK2 Fl p-STAT3 £ /K F-B&
i, FEEFEAH M, K GA @i ] JAK-STAT
5 IS T B KYSE450 40 .

2.1.2 BHAFANAMEIA 20 R R Eh A A O
P25 [ (cyclin-dependent kinases, CDKs)
Y AR A Ceyelin) SRR, 400 & 38 Ak
P 0 1 75 Ccyclin-dependent kinase inhibitors ,
CDKIs) fig#ifi] CDKs M35, CDKIs 4% P16,
P21, P27 il P57, Jiigd e Ak f S EE ML 2 — /2
M EIHEREL, RISk, 40 R T R iR T
92 (1 B L S 0007) R, 2 TT AT 3R B R v
e A S 50 S Fevye 4 &) BA ELAT FEBTVEFH - Shen
LWL GNA XA T 25 1) NSCLC 4 i #&
AS549/cis WIPsEIEPE, SRR GNA il Fif
CYCLIN D3. CDK4 1 CDK6 [fjik, Lifl P53 Al
P21 MIFRIA, (E4uM AT G1 B, M)5iEd
P caspase 7E A549/cis ML ST T, Xia
SR H] gRT-PCR 7047 T GA 5115 A
ECC-1 2 i J& HRH 5 AH O KL R () mRNA KIA, 45
Bor, GAVEM4IM)S, P27, P21. P16 il FOXOI
FikKF 53 Fil, CDK6. CDK4. CDK2. CYCLIN
A2. CYCLIN D1 F1 CYCLIN E1 FRik/KF- 5.3 R~ M,
Al LA S BH A 7 GO/G1 1.

2.1.3 ESABEAN  HERE4ERIRAPLARR S
M EZNLH], TR N E ARl E R AR
AT E 3 FhSRAIO0), ARk B R VE N PR 25
BITHE BT IO, B Z Ry 2R
AIE F R 24 mT ) bR A 1 e e AR s e, B A R B
S, KR BERBRSE TR 24 B T i Jed 4
F g A 3o Jh) SO0 1 4555 2 SR U7,
FEI5FZEI AR E GNA SRR 8 40 U7
E W PE ML TR 7S, 25 B8 GNA b5
(1) U7 41 N B Wk AR PE S 4E M 25 15 hn, B Wk
FIZE A LC3-I/LC3-1 il £/ AT,
BECLIN-1 R iA &= EFEAHACER N, K%

GNA 53 UST 4 il & AE H Wi, #1183 4 K - Wang
SRR W] GA Wi 3 S Mk T T IR
Jurkat #1 Molt-4 4 fid H W& #H ¢ [l ATG7 -

BECLIN-1. LC3-11 &% Fil, RN B BRI
7% N Wnt/B-catenin 15 54% S, d#t— 20 H5H 4 1)
Ak

2.1.4  HOHIME LR 1971 4F Folkman $2 Hi 1 g
ML A PRI, B ST 9T UE SE TR I A i) 3=
SR AN 2 ML A R 7 SRR 2k, BE
FHORAZ T IEE,  HE 4] U8 P B A 3 5 . 3T
AU, M N K (vascular endothelial
growth factor, VEGF) #2& Ifil & A2 K 1Y S8 1 715 (8
f33% VEGF-a. VEGF-b. VEGF-c 1 VEGF-d, VEGF
i 5 I A R A AR T S AR G A i T 1R 5
BORAEHE LB AR, BRANEA M A RER . ML/
AT AR AR A B R A A A TR -t 5 e L PR T R
AR, FIFEFETSELL % GNA X i A549 41
0 4k 3 ) 2% 5 5 AR R T N T i bk N B 4 e
(human umbilical vein endothelial cells, HUVECs),
SRS LR TR RS GNA S it ifiL 5 A2 B
s, SERKRIIBEE GNA FIERIEIN, p-PI3K.

p-AKT. VEGF FikEEFC. @it —Prse
®W, GNA @il PTEN-PI3K/AKT/VEGF/eNOS i
FEAMH] HUVECs TR, tAME TR, 1E
LA, ARNKER GA. 3 EMKE.

gambogenin 7 i 2R 2 E 0 A AR AL, HLFE
PEELRE2,

2.1.5 HHI MR AN RIREMITR RN
G IR (AR AR, R S B R TS
AEREZEF . M c-Jun IR EGBEE (c-Jun
N-terminal kinase, JNK) 1EN—Ff 53 2 A B,
FEZE et B e SR R AR R I il s
SRR, FLAT DUBE N oK e 20 i b 2R 5 4 )R B
I (matrix metalloproteinases, MMPs) ] &,
TR Ah 2 5T, A 4 i 1) &6 B BB R B, e i
Kl i 40 0 fR A 2 AR R 80810 e hb, 3 PO
) NF-xB 1 5 Jif 83 1) & J& A1 55 72 %5 D) AH %,

NF-«B ] DA{i2 i3k Jih /87 4 B 452 28 A0 % 4% 1) ok f o 7%
2 -] 70 5 R A B A A, DT 4 ) e 4
[R5 #1821, Zhou S HOISZIGUIE W] GNA £E A4
Wh IR 22 40 % PE R s e (bladder cancer, BC)

MAEK, BEFiRE] GNA it T il P65 MRIEK
] NF-xB {5 5@k S, 2FMH BC H



FED 2023FE4 7 $54% H8H  Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 8

* 2677 »

BIU-87 4 i) B4 58 A 4% 7%, {REA M. Qi
Ssng 2L W IR GA v DU ERK1/2 FT INK
IR AL, LA FEAH 1 1 77 ol 2D FL e 48
MDA-MB-231 =58, X1 <5 S5 F Rl R s 58,
WERH 2.5 pmol/mL GA 4b 2 24 h n] LU i) A 45 W I
HT-29 4f1EH, [F]F SEA6 2R W] INK {5 5 3 % w]
REAE GA i 48 B #% R 1 T LA 2 —
EANE R W isomorellin AR & AH <P 1) 75 3
WL I H] NF-«B 42 8 55 10 e KKU-100 41 i
T AR 226 77, FEIK MMP-2. uPA 1 COX-2
2R IR K831,

2.1.6 AP  Rong FHBFFEKM GA 1EH
HepG2 F1 A549 4HRk 5 vl iEid ATR/Chk1 /334
% p53, BEMHES p53 A R UHE AL p21Wall/CIPL
BERRAL,, i N DNA E 515 5 . G4 (reactive
oxygen species, ROS) A ZRTE GA Fll GNA 53
LRARAE SIEER P REEEH, Nie S0 TR
GA %5 SMMC-7721 #liffif=/E ROS, FELHiik
JEHLA7 (mitochondrial membrane potential, MMP)
N, WS p38 1 INK @M. BhJE, S Bt
R GA T8I 5L R N0 LA 43 AT 7 40 B 5 1
AL E H (cytosolic thioredoxin, TRX-1) Fl434f
TERIAR IR EIL B (mitochondrial thioredoxin,
TRX-2), TRX-1 Fl TRX-2 fE4EFF4ANf ROS Fazs
PIOCEEE R, KB GA 551 ROS R i H b
I AIHIE A OCEST, Ak, Yang SR TR BH
GA @it ROS FR, T2 caspase-3 WG~ FARH
TR R R SRR, SIRT1 M, R&FESE
RNEEBER RPMI-8226 4HMIYH 1. il i — Tt 72
R BRI A 5 — iG> GNA Af @ i BUE
ROS/INK 15 ‘F il #1755 Noxa /1T 145 B 41
00,

2.1.7 HFMEANREIE T, BIJETS (paraptosis)
& — M A AR P SR T T 3K, HH Sperandio 5501
£ 2000 4F 5 A2, FMUR TR AR SRR 2 R IR T
JoT ) B s A 47 5 PR 4 B 5 A o A T Al
YreRr bR ) a5 0 Je D ekl /5 AR, el
MMP 2SRRI, MR HIER SR, S
M0, HI TR RSN, AL R, M
JE AN FI 2230 3R A 2 A R ST s R E AR
SRR ST IR NS, b A B K 25 & A2 5 g
Y f R A B T34, Seo 281510 GA 5 5 7L
SR LT A, 25 KR GA i EA

S 0 P B P DU S SRR B, TR A AT
S, FEERTSEARIRER, FELhE
IR FIRE, TERLE SR, Bl 5 P 5K,
B A PR 4T R T
2.2 KMER

PR AR MPLRIER, GA Al GNA 1N
For R ARRIE B, AT LA 58 0 A5 5 8 2% AT AH 5%
RYEHFRIRIE, PFRERM, GA fEDNRKREES
PR R, B PR RAER 5 TNF-a. IL-1B.
IL-6 A1 IL-18 [ 7K~ 2 240 2 1 FH PO, AR oh 5256 3%
B GA Jid 3] NF-xB 122 24 J50 10 85 (3 It
AT TIE S B USRI, PR A E K
oA sh W s 5t B R GA O fE i £ OB
(lipopolysaccharides, LPS) 1755 # /N it 7L AR 4 4
B o ELAG H0 28 0E S SRR AT Gao S5 1SIgE AT
TR LI 2 4 MRS Y, 2B GA T8 Y
TrkA/AKT {55388, B LPS 531 WI-38 41 i
JRE XN o Chen ZEISZIGHIE B GA I 5 Nrf2
5T G, ] AR R S AL R R
R AMS ARPE-19 #05E R, BEAMEIESE GA F
] TXNIP. NLRP3 1 ASC {31k, 7EHNE B h
R TP E . Ding 2N R, GNA &
&7 XF 2B = W) (acetaminophen, APAP) filtk
(9 AER 7 TNF-0n IL-1B F1 IL-6 [RI/KF, 35
(FISCSGUE Bl GNA AT L@ i 5 PI3K/AKT Al
NF-«xB 15 5@ 8k APAP %55 10K BRI 45145
FRAEI o Zeng FFUONSLEG K B GNA 15 H
A AR P ROR A 2R 8 20T IR S, 1 B g4 i
1 CD4'T U BEvEA, b T B R kA 1
A PERR T Ao
2.3 E{ER

FESERR T HAPRIEN, BRIWH T EENIUHE
TEYE, BT RO AN [F) M i A B R AT
PURRIAHIT, 25 5% I ey R - ) ) g B0
2 PO A A T BR P U TR e B i, A A
YL = 1 ) 9% e 0 7] 267 35K AT PRI A P
If. M BRI 2 M E Y B A B LE
F, HA moreollic acid FNZE B ARER XN HY 42 PG K 4 9
R ERR R I PP, BN A
A 25 ug/mLI%l,
24 I HIV{EA

MR I A BA P HIV i, 505
B P R A S S L B R R
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8,8a-epoxymorellic acid. ZLHAER. gambogic acid.
hanburin. forbesione A FIF =i AY) betulinic
acid. 2-acetoxyalphitolic acid. 3-acetoxyalphitolic acid
BAPUHIV-1 G, HEEEHRE Cso) 1875
A101.8+ 186.2. 11.0, 15.0. 190.7+ 62.1+ 15.9. 19.8.
27.2 pg/mLI3: 401,
3 BT Q-Marker FUU S

Dt — 2 R v 24 1) B AT 9T R ot B A v R A
S, KB ZFERE UG T RR 5 R A Y
Q-Marker Fiif, BAE 2 BTEPRHEEHIA R AN
an PR SRR R 2% . 2l Q-Marker ZiUT4F
K, CAEMFON =, BFE. TH RIB AR
SEFRZ U T RMT Q-Marker T4 HT, LAHIEEST
2 i E P AR AR R U017, ARSI SR
LR R, GRE T IEEE B Q-Marker, D97 J#
P E R T R AR .
3.1 ETHEIFESGFH Q-Marker TN 534

JRE T2 B PR (Guttiferae) 35 )& Garcinia Linn.
TEPDIE B AR RIS, o SR A W et G N 20
450 A, 7= T Hhers TP AR R S LR JE VE L P
LEA 22 F CEFEGIFERE, HIUART T G
multiflora Champ. ex Benth.. 3K G. subelliptica
Merr.« = ¥ G. yunnanensis Hu. B3 G.hanburyi
Hook. £.55, FE M MiEnm. | HEHS. 7&K, i

v BVEFIVEAR A, PRI T

[, AAET AR TV = B AR A T AR5 10010,
[ ST B H AR ITS+matK 551 ) LAy gk 3
JE& DTl 1) 2 G ik AR 5% 5 G R B 9T 42 4t 2 % 1R A
B NBESREEYISRG R R ERM T R
T, H AR T R rhoR] 2y IR I e
fi2E. 232 7 005 A28 =K (polycyclic
polyprenylated acylphloroglucinols, PPAPs). X
2% (biflavonoids). KHIEHZE . wiRFEZ MG
- nSY, i R G R SR A S W R % R A A B
TEVE Sy, GERRSRR, (R AH h 2: il 5 J A A P A o
REZ WSy, HAPUME. T HIV-1. HTEEZ
AR A, R S R T R 2K 2 R A O Tk
Q-Marker = ZHiIENT 5
3.2 ETUERS MM Q-Marker Tl 5347

HZ R Z Iy 2R AL WV
AR T Y2 R TR SRR
B A 2 g4, BT e ARSI T Bd AT e
i H X HPLC. UPLC. LC-MS Fl ESI-MS X Ji %

HEAT et A1), Xu ZETER A pH X A7 A
g i S E R S A A S TR, MR
FHER) T S2HL 7 BSAF 2] 4 o 235 K AFARL ER) 820K P e
FUAEY GA. GNA. TR IR B-3¢ HAKRR,
2 HPLC W5, 4 A& o & 73 BUN1E 95%LA
F. Dong Z524%H HPLC MM 5 i 35 vh 43 55
4 %] T gambogollic acid. epigambogollic acid
gambogellic acid. epigambogellic acid Fll GA £ 5 F
AW Song SFEIEE ST T BS54 i R € il vk ]
53 B8O E BB 8 M DR IG el SR AL S P ) B
S5 REL W] GA M EGA AREF I EZ s HRTOAH
Z R OTIE R E R TR A S, B4R — ek
W) F B S AR B, IO T RE RN e &
D5E e 2 R0 EZ gy, Li PN | — bk
R HPLC %, WJLARI R K% e
B TR 12 AP ARG REER AL S 4, R 3 06 22 1) ¢
RN 4 PGS e AE A, i) SR A 70 AT 7 345 v Rl
AL R B 25 57 o Zhou SEBUEE N T —Fhil
1o OB E i v S S 25 DU AR AT B T R T i
K 7735, mT [R] I E e SR B rh ) 15 Fh R
WhEER A Y. 25 ERTIR, RRTE A A B IR
Wil P Ak & i — L g vk n] @ AT e v e m A,
AIE N Q-Marker 1% ¥ 55 2L A 77 o
3.3 ETUFRI B Q-Marker UM 734
GA 7] LA 7 & P4 e 5 e 4 L ) 35 0
H B AW A GRS, 1181, GA A A s 41 g %) %
FlALTT 2513 B, 5 s e R0 IR 2454 = 0 A
PCEYRTT, AT LA N 75 i 15 5 (1) NSCLC
A549 H1 H1299 41 A B A T2, B
MR PR AE U, GA 5 Nal 3! B4 Af H 3G
3 A549/cis+ A549/Taxol 4 o (P2 I8 T- %0, 5%
b Nal'3U 5k JiJed 48 i i /R 130, G AE ok, X ik 38
o — B MRS PE R GNA B 7T HZ H iR
A, GNA HA 50 P PuMs s, 458
S e L LR S BAT AR I, T RE 4 i A
WL AT, S 20 Y A K 147, 120-1210
AN, 2 TSI UE B GNA 0] DL g i 24 14
GNA i@ it 4 6] P-B¥ & A B R & 04
HepG2/ADR 4HAE MY 2 25T 2501221, GNA #0161 i
i 25 40 il ¥k BEL-7402/ADM [R5 M H W, AT
14 N 55 %t BEL-7402/ADM FIBUE NS, |3k
BT R GA AT GNA W] AE 7 s f g 77 1 1)
W o LAl
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34 ETHIFIEZEA Q-Marker FUU 247

GNA R FEH M, BAPUME. Bt
% PURTFEABMER, (VA AR PR AN I R
PER sk s, 520 T I PR S FH o H AT R s Ak
IR PR EE GNA B T HAZTEME S, 12
FZPIFI R Z . RIFEITEN2IH) 25 pH BUR G oA 11
HGNA, JBNYIRRENE, I GNA X e
Y1 (R BRI . Wang S50 2SHE i S I AT 2% TR
2N 99.33%. “FHki42 N 317.7 nm ] GNA g
HAEY (GNA-PLC) R, 4 4h4H g 5 56 2R
GNA-PLC KRR ICso fHAK T GNA, X} HepG2 41 /il
PRI FEIEIER,  BhAMA P 24 802 S0 R AIE
GNA-PLC R4 2 R Gt 5 GNA YA . Lin
SEL201R FH IRV 28 i 46 7 3O GNA IR A 3R
HEPIRHR (GNA-MMs), I FHkifEN (83.23+
1.06) nm. HEFN (90.18+2.59) %. HLEN
(1236 £0.64) %, 4N A 1 R 56 R B 7E
HepG2 4Hiffi 7, GNA-MMs %5 540 f i - 1% F 5 1
GNA. Liu 2027426 T #2588 (15.2010.07) %-
WGHE N (83.6710.49) %[K) pH WML
JRE A1 8% GNA, UF B B AR EL 7 3 3% GNA 7R IR
FEEFFH % T AEFEN 93.50%. FHHAEN
1.11% ¥ 3% % 25 B2 90 K ¥L  ( gambogenic acid
nanoemulsion, GNE), J¥F MTT 52562524,
e 4T1 AHARIIHITER, 455K GNE #H L
2 GNA, X 4T1 40 B4 4F F 5 5.

R . I (polyethylene glycol, PEG) fEA—
AR E M AR AW, 1B G vT LLAE
K HLAE 1M DA R B AR 2R )~ 3545 R I ), $2
FIF . Lin U208 R 2 —FAAES RIS
FNBFAE GNA, SEKMEHRAZA I T GNA
VIR FE . Bl 5 Lin R AL R - (KR E
TRl 4% 7 O E RS FHRARN. Zeta HLAL
B KM GNA-PEG-NLC, Z4A# RS EK T GNA
TEAR NGRS (], $2 5 A YR F % . Tang S5031]
K FH CBEENIE % 58 2 WAL g o A4 A7 3 e o
% (GNA-PEG-LPs), MIfS-FH47ki42 4 (90.13+0.16)
nm. GEZFER (88.13+1.31) %. #HZiEN 3.2+
0.04) %, 5 GNA #itt, GNA-PEG-LPs &/ 1 IfiL
B T K 2 3 . 2 Rl B U320 2% T
PR RRAFL A REGRRL, sl AR o=
BEASHRPRARERE, S GNA TE/R R IR A

FRBAEAR KRR TME, LHEAAR

RUFHIE VIR RN YRR, wi PSR e Anitik
ZIYLME RS, 3R L RAIFIZR . Cheng 25113313
TN S A A KB B AR BORL 1) 2% T 67 %k
GNA [T KEEEE9KRL (GNA-ZN-NPs), fi
£4 10290 nm. BEENK (7635+0.64) %,
GNA-ZN-NPs 1] DA IREA 24, ik i ik ei 24 1K
PEIHAT — e PSR P . Zha 2539 — BRI R £
BB GNA [ EKEAE A 9Kk 15
GNA@Zein-PDA NPs, HERILH RUFIIKIENE. 22
12 1) pH S 25 YR

IR (hyaluronic acid, HA) 4L & .
AR SRR TR AE/E CD44 524k . MR
(folic acid, FA) & —F@ B 4Lz, XHERAz 4k
T FIK [ iR 4 B B A R SR A, BRI fE
AT R e PEC3ST . it R AU SOR Y RN TE
H4 T EB AR A (GNA-L) Alig W i BR1& 1
FRET R S R Ml AR (HA-GNA-L), 453 SR T
GNA F1 GNA-L, HA-GNA-L fIEZE0I 0, W
TR, L A B 5% . Huang 25037 % 1 AT DA
SR 1) 200 L I R 52 A 14D D s 240 KA - FH SR A7 28K
GNA, TEMPRZIRFRILN Hela J& 40 i o H 2
EANEIEF o thAh, 185 -V I R0 %
R R IR ] WA PE 4K kL (FA-GNA-MNPs)
RN R s R BN, BT GNA, VEH
FA-GNA-MNPs J& V-3 e, 25 ih 48 T i i
hn 3 4%, B FA-GNA-MNPs #EK GNA 7EAfEH
I [EJU38T, R AR S U300 46 T RN —.
T 80%. HAETE 10%L4 . FifE2) 180 nm )
HER IS % R T RN EE (FA-GNA-NISVs), FA 18
IR {E GNA 2 M aifRm, A2
i SI2 56 2% WA AH EL 37 2 GNA, FA-GNA-NISVs & % 4%
=1 1% HepG2 B2 S A 128, HAG B 2 g 417
HI RN . Wang FEU4O1R HY 58 22 T2 i 40 oK ks 6, 5%
GNA, JfFilEid FA #4786, &5 H i 5 IR 0
(sodium alginate, SA) .78 ¥ GNA@PDA-FA SA
NPs, [FIFEFRILH T B (7K EFD pH e B2 %, AT
VERNL R T IREE 25 2258 . GNA 24 BG4
XPH R S MR SE = T GNA AR EE, 14
s P E 25 LTk, GNA "J{E N Q-Marker
i 22 7
4 g

AR, FlZeHE T B 5 GA R GNA
MZGEAEH . HIF L2555 T 7 R MR, B
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TR, GA. GNA HAT B 10 it 8 44
MAEKMIMER . BRAMNA T HGE GNA IS, FIA
pH BURAR B/ 4Kkl 9kIl. IREAL GRS
F78 GNA, {HA2 H 51X 3 1 253 A AT AN R
N KRG e ok w0 M s 20 5T S AR v D7 T8I (1)
W 5E

A SCAE i B AL 2 R A2 B AR R WIF 7 A S
&, 454 Q-Marker %A, MANFE M EEEAT 2047
RG2S A T IR AL &4, R
i, P FRa it ettegde, B
= DNA fRQENESE L Efats, U5t —
LI T . GA Al GNA 1E N H A B A B2 B g i
PERIER S, 6 2 R A0 e A 3G S A HIVE A,
SARFRE A gk, . ARG K IS B
B EAENT GNA BHATEM, A3 m AR
B BRAREEVE. WD AR, SR EAE R
F PR 2B E T R AR . A A AT A
NI GA. GNA [ N Q-Marker
SHRSY, N TR P bt i PR At
T

RBAR FHGHHFERAREEH B R

SE R

[ REE, ZF0Ubk. o E# sy 5 oo & AEYS
WAF s M) b iR EOR H Ak, 2017
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[2] xIEZ. 2y FEir EY(Q-Marken) W 5T K B 5 & [H]
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