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Abstract: Pseudolarix amabilis (J. Nelson) Rehder is a Pseudolarix plant of the Pinaceae family and is a unique tree species in
China. The root bark of Pseudolarix amabilis can be used for medicine, called Tu-jing-pi, and it is pungent in taste, warm in nature
and attributive to the lung and spleen meridians, it has the function of insecticide and relieving itching, and can be used to treat tinea
disease, and it has a long history as a folk medicine in China. Up to now, 215 compounds have been isolated from Pseudolarix
amabilis, which mainly contain diterpenes, triterpenes, sesquiterpenes, phenylpropanes, flavonoids, sterols and other chemical
constituents. Modern pharmacological studies have shown that Pseudolarix amabilis has bioactivities such as: antibacterial,
anti-tumor, anti-fertility, anti-angiogenesis et al. This review summarizes the chemical constituents and pharmacological activities of
Pseudolarix amabilis, in order to provide scientific basis for further research, development and utilization of Pseudolarix amabilis.
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45 Pseudolarix amabilis (J. Nelson) Rehder 4
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Table 1 Diterpenoids from Pseudolarix amabilis

hde) &M AR SCHER

1 I R (pseudolaric acid A) 1-9
2 +30 ¢ 2./ (pseudolaric acid B) 1-10
3 + 30 i A& (pseudolaric acid C) 1-5,7,11-12
4 30 A 8 (pseudolaric acid C2) 4,511
5 + 30 57 F G H (pseudolaric acid A-O-B-D-glucopyranoside) 5,13
6 + 30 7 2.8 # (pseudolaric acid B-O-B-D-glucopyranoside) 3-5,10,13
7 pseudolaric acid A methyl ester 8,10
8 pseudolaric acid B methyl ester 3-4,10
9 deacetylpseudolaric acid A 2,4

10 deacetylpseudolaric acid A-O-B-D-glucopyranoside 5,9

11 deacetylpseudolaric acid A 2,3-dihydoxypropyl ester 5

12 deacetylpseudolaric acid B 2,3-dihydoxypropy! ester 5

13 6'-O-acetylpseudolaric acid B-O-B-D-glucopyranoside 2,9

14 2'3'-dihydroxy-1'-propoxypscudolarate B 2

15 ethyl psedularate B 4

16 demethoxydeacetoxy pseudolaric acid B 2,4

17 deacetylpseudolaric acid A methyl ester 13-14

18 deacetylpseudolaric acid B methyl ester 10

19 pseudolaric acid B 2,3-dihydroxyproyl ester 2

20 pseudolaric acid | 12

21 pseudolaric acid F 2-35

22 pseudolaric acid F methyl ester 10

23 pseudolaric acid G 2,5

24 pseudolaric acid H 2-3

25 pseudolaric acid A2 3,11

26 methyl pseudolarate A2 3

27 pseudolaric acid A3 4

28 pseudolaric acid B2 3

29 pseudolaric acid B3 3

30 (11S)-deacetylpseudolaric acid A 5

31 anhydrodeacetylpseudolaric acid B methyl ester 14

32 epoxypseudolaric acid A 14

33 + 3% TEE (pseudolaric acid D) 7-8,15

34 + 30 %R (pseudolaric acid E) 15

35 ent-bebyer-15-en-18-ol 8

36 pseudolarkaemin C 16
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Fig. 1 Structures of diterpenoids from Pseudolarix amabilis
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Table 2 Triterpenoids from Pseudolarix amabilis
75 31 B R T
31 255-3 23-dioxo-cycloartan-26-oic acid A 17
38 3,23-dioxo-cycloartan-24-en-26-0ic acid A 17
39 3,23-dioxo-cycloartan-25(27)-en-26-oic acid A 17
40 238-hydroxy-3-oxacycloartan-24-en-26(23)-olide A i
41 25R-hydroxy-3-oxocycloartan-24-en-26(23)-olide A 17
42 3-0x0-16-hydroxy-cycloartan-24(Z)-en-26-oic acid A 17
43 3,16-dihydroxy-cycloartan-24(Z)-en-26-oic acid A 17
44 pseudolarin D A 8
45 magniferolic acid A 817
46 3p-acetoxycycloartan-24(E)-en-26-ic acid A 17
47 mangiferonic acid A 8
48 23-hydroxy-mangiferonic acid A 8
49 pseudolarolice A B 10,17-21
5 255-3B-hydroxy-16R,23S-epoxycycloartan-26(23)-olide B 2
51 pseudolarolide B B 8,10,18-21
52 3-0x0-165,235-epoxycycloartan-24-en-26(23)-olide B 17
53 pseudolarolide C C 20
54 25R-16R,235-epoxy-4-hydroxy-3,4-secocycloartan -26(23)-olide-3-oic acid C 17
55 255-(1R.4),(16R,235)-diepoxy-9p,10B -epidioxy-3(4), 9(10)-disecocycloartan-26(23)-olide -3- butyl ester C 19
5 pseudolarins B C 817
57 pseudolarins C C 8
58 16S,23R-epoxy-3,4-secocycloartan-4(29),24-dien-3-oic acid -26(23)-olide C 17
50 5&4-hydroxy-23-0x0-3 4-secocycloartan-3,26-dioic acid C 17
60 pseudolarolide D D 18-20,22
61 25R-16R,23S-epoxy-3,4-secocycloartan-1-en-3(4),26(23)-diolide D 17
62 25R-16R,235-enoxy-3,4-secocycloartan-3(4),26(23)-diolide D 17
63 165,23R-epoxy-3,4-secocycloartan-24-en-3(4),26(23)-diolide D 17
64 pseudolarolide O E 17,23
65 isopseudolarifuroic A E 17
66 pseudolarolide H E 18,22,24
67 pseudolarolide Q E 17-19.21-22
68 25-epi-pseudolarolide Q E 17
69 pseudolarolide R E 2
70 pseudolarolide Q2 E 2
71 165,23S-epoxy-9p,108-epidioxy-3(4),9(10)-disecocycloartan-1,24-dien-3(4),26(23)-diolide E 17
72 pseudolarolide | E 18-19,22,25-26
73 pseudolarolide S E 21
74 pseudolarolide K E 2
75 pseudolarolide L E 21
76 25R-15(9S),16R(23S)-diepoxy-10S-hydroxy-3(4),9(10)-disecocycloartan-3(4),26(23)-diolide E 17
i pseudolarolide Ty F 2
78 25R-(1S,4), (16R, 235)-diepoxy-9p,108-epidioxy-3(4), 9(10)-disecocycloartan-26(23)-olide-3-methyl ester F 17
79 pseudolarolide T2 F 2
80 255-(1R,4),(16R 235)-diepoxy-9p,10p-epidioxy-3(4),9(10)-disecocyloartan-26(23)-olide-3-methyl ester F 17
81 pseudolarin A F 8
82 160-hydroxy-98,108-epidioxy-23-0xo-1,4-epoxy-3(4),9(10)-dosecpcucloartan-3,26-dimethyl ester F 17
83 pseudolarolide J F 2,28
84 pseudolarolide U F 17-19
85 15-methoxy-25R-16R,23S-epoxy-9p, 108-epidioxy-4-hydroxy-3(4),9(10)-disecocycloartan-26(23)-olide-3-methyl ester F 17
86 1S-methoxy-25S-16R,23S-epoxy-9p, 10p-epidioxy-4-hydroxy-3(4),9(10)-disecocycloartan-26(23)-olide-3-methyl ester F 17
87 pseudolarolide E G 18-19,29-30
88 pseudolarolide F G 18,30
89 25R-9R-hydroxy-1(9),16R(235)-diepoxy-3(4),8(9),9(10)-trisecocyctoartan-1,10(19)-dien-3(4),26(23)-diolide G 17
90 pseudolarolide P G 23
91 95,25R-1(9),5(6),16R(23S)-triepoxy-3(4),8(9),9(10)-trisecocycloartan-1,10(19)-dien-3(4),26(23)-diolide G 17
92 pseudolarenone G 26
93 dammar-24 (25)-ene-3p,6a,128,20 (S)-tetraol-20 -O-p-D-pyranoglucoside i 3
% AHITER EE M 32-33
95 isopseudolarifuroic acid A B G R 6
9 pseudolarin F HIEE I B 8
97 isopseudolaritone A &=k 34
98 isopseudolarifuroic acid B E= 30
99 pseudolarin E =g 8
100 oleana-At11.gien-3p-O-acetyl FH R 7
101 oleana-A™ 18 dien-3p-hydroxyl F e 7
102 oleana-A%D 2 ien-3p-0-acetyl FERG 7
103 oleana-A%D 2 gien-3p-hydroxyl IR 7
04 AlfER by oKk il 3
105 pseudoferic acid A &= R
106 pseudoferic acid B =ik k)
107 pseudoferic acid C 16,24-F - E i k)
108 pseudolaridimer A CREEEER A 3
109 pseudolaridimer B CHEEHN R 35
110 pseudolaridimer C CHS=HN R 3%
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40 R=23 q-OH
41R=23 B -OH

44 R,= OCOCH;, R,=OH, Ry=H
45R,= OH, Ry=Ry=H

46 R;= OCOCHj, R,=Ry=H
47R,==0, R,=Ry=H

48 R,==0, R,=H, R;=OH

60 R=p -CH,
61 R=q-CH,

77 R=q-CH,-COOCH,
78 R=p -CH,-COOCH;

85 R=B -CH,
86 R=a-CH, 88 R=q-OH
89 R=p -OH
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97 R,=q-OH, Ry=CH,

98 R,=q-OH, R,=H
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Fig. 2 Structures of triterpenoids from Pseudolarix amabilis
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121 OAc B-OAc a-OBz OiBu OH 132 OAc q-OFu B -OFu OAc OAc
122 OAc B-OAc @a-OBz OMeBut OH 133 OH a-OAc a-0Bz OAc OAc
123 OAc a-0iBu B -OBz OMeBut OH 134 OAc q- OiBu B -OFu OAc OAc
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Fig. 3 Structures of sesquiterpenoids from Pseudolarix amabilis
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Table 3 Sesquiterpenoids from Pseudolarix amabilis
k] wamatk ik
111 La-hydroxyl-4(14)-en-p-dihydroagarafuran 37
112 7-epi-4-eudesmane-16,11-diol 37
113 angulatin A 37
114 1B-acetoxy-8a,13-di-isobutanoyloxy-2p-(o-methyl)-butanoyloxy-9p-benzoyloxy-4a,6a-hydroxy-B-dihydroagarofuran 37
115 angulatin M 37
116 10,2a-diacetoxy-8p-isobutanoyloxy-9a-benzoyloxy-15-B-(B-furancarbonyl-oxy)-4B,6B-dihydroxy-p-dihydroagarofuran 37
117 Lo-acetoxy-2a-furancarbonyloxy-8B-isobutanoyloxy-9a-benzoyloxy-15 p-(B-acetoxy)-4p,6p-dihydroxy-B-dihydroagarofuran 37
118 10,20,68-triacetoxy-8a-isobutanoyloxy-9p-(B-furancarbonyloxy)-13-(a-methyl)-butanoyloxy-4g-hydroxy-B-dihydroagarofuran 37
119 1a,15-diacetoxy-2a,90-dibenzoxy 8p-isobutanoyloxy-4p,6p-dihydroxy-B-dihydro-agarofuran 38
120 10,20, 15-triacetoxy-8p-furoyloxy-9a-henzoxy-4B,6p-dihydroxy-p-dihydroagarofuran 38
121 celangulatin C 7,38
122 10,20,8p-triacetoxy a-benzoyloxy-15(2)-methylbutyroyloxy-48,6p-dihydroxy-B-agarofuran 38
123 Lo,20-diacetoxy-8p-isobutanoyloxy 9a-benzoyloxy 13-(a-methyl) butanoyloxy 4p, 6p-dihydroxy B-dihydroagarofuran 38
124 celangulin XIX 38
125 10,2a-diacetoxy-8p-isobutanoyloxy-9a-benzayloxy-13-nicotinoyloxy-4p, 6-dihydroxy p-dihydroagarofuran 38
126 celangulatin D 38
127 ejaponine B 38
128 10,6p,8p,15-tetracetoxy 20-hydroxy 9a-benzoyloxy-p-dihydroagarofuran 38
129 1B,2p,6a-triacetoxy-8p,12-di-(a-methyl)-butanoyloxy-9a-benzoyloxy-4a-hydroxy-B-dihydroagarofuran 38
130 10,20,6p-triacetoxy 8a-isobutanoyloxyl-9p-benzoyloxy-13-(a-methyl) butanoyloxy-4p-hydroxy p-dihydroagarofuran 38
131 L0,20,6p-triacetoxy-8a,13-diisobutanoyloxyl-9B-benzoyloxy-4B-hydroxyl-B-dihydroagarofuran 38
132 ejaponine A 38
133 10,6p,80, 13-tetraacetoxy 9a-benzoyloxy-2o-hydroxy-B-dihydroagarofuran 38
134 celangulatin E 7
135 wilforsinines A 38

x4 SBENPRRELEUEY

Table 4 Phenylpropanoids from Pseudolarix amabilis
K Emat i
136 7,8-dihydro-3"-hydroxy-7-(4-hydroxy-3-mehtoxyphenyl)-8-hydroxymethyl-1'-benzoftiranpropanol 4-O-B-D-glucopyranoside 10
137 massonianoside B 10,16
138 (2R 3R)-2,3-dihydro-7-hydroxy-2-(4'-hydroxy-3"-methoxyphenyl)-3-hydroxymethyl-5-benzofuranpropanol-4'-O-(3-O-methyl)-a-L-rhamnopyranoside 16
139 dihydrodehydrodiconiferyl alcohol 10
140 cedrusin 34
141 9-0-formacyl cedrusin 34
142 9,9-0-diformacyl cedrusin 34
143 Clemastanin 34
144 2,3-dihydro-7-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-5-benzofuranpropanol-4-O-rhamnoside 34
145 (+)-(85,8'S)-9,9"-dibenzoylsecoisolariciresinol 16
146 (+)-(85" 8'R")-4,4'-dimethyloxomatairesinol 16
147 tupichilignan A 16
148 oxomatairesinol 16
149 (=)-methyltrachelogenin 16
150 (+)-(75" 8R",8R" 9'S")-9"-n-butoxytsugacetal 16
151 (9S,8R,7'S,8R) -9-ethoxy-7' (4-hydroxy-3-methoxyphenyl)-3-methoxy-9,9'8", 7'7,8-hexahydronphtho[10,9']furan-4-ol 10
152 (+)-tsugacetal 10
153 pseudolarkaemin A 16
154 (+)-lariciresinol 16
155 (+)-lariciresinol 9'-p-coumarate 16
156 lariciresinol-4'-O-B-D-glucoside 16
157 |-(4'-hydroxy-3-methoxy-phenyl)-2-[4"-(3-hydraxypropyl)-2"-methoxyphenoxy]- 3-propanol 4'-O-B-D-xylopyranoside 10
158 |-(4*-hydroxy-3*-methoxy-phenyl)-2-[4"-(3-hydroxypropyl)-2"-methoxyphenoxy]-1,3-propanol 4'-O-f-D-xylopyranoside 16
159 erythro-guaiacylglycerol 16
160 threo-guaiacylglycerol 16
161 3-(4-hydroxyl-3-methoxyphenyl)-1-propaneol 16
162 dihydroconiferyl alcohol 4-O-p-D-glucopyranoside 16
163 (E)-ferulic acid tetracosyl ester 10
164 2-0-[4'-(o-hydroxypropy!)-2'-methoxyphenyl]-1-O-B-D-glucopyranosyl glycerol 16
165 3-hydroxy-1-(4-hydroxyphenyl) propan-1-one 39
166 methyl caffeate 39
167 umbelliferone 7
168 5,7-dihydroxyl coumarin 7
169 xanthotoxin 7
170 isopimpinellin 7
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158 R=OH O 161 R;=R,~Ry=H HO 0" S0 o 070
162 R,=R,=H, R,=Glc HO 166 167 R=H ocH, 169 R=H
168 R=OH 170 R=OCH,

4 EHRMPOBHERRRLUSYINGEN

Fig.4 Structures of phenylpropanoids from Pseudolarix amabilis

15 HibXBKEY 74 (182~188). HiASMLEWI 54~ (189~193),
NSRS TR B 11 NMEESM Y (71~ W T 4 A (194~197). Uit 34> (198~
181), FERIETEEAMRE . KHRMATEY L 2000 KHANZESS) 15/ (201~215) (€5, E5).

®5 SHMPHERBEUEY

Table 5 Other compounds from Pseudolarix amabilis

Y EmEH o %Y EmEH ik
71 amaronol A 934|194 p-D-FAMERE A 40
172 amaronol B 934 |[195  p-D-FIREREN LEE 40
173 hovetrichoside C A 196 1, 2-%- 577 UE-O-B-D-ML g L 40
174 formononetin i 197 1-O-isopropyl-6-0-[2-0-methyl-o-L-rhamnopyranosyl (1—6)]--D-glucopyranose 34
175 calycosin I 198 tujinoside A 10
176 ononin 40 19 ZBHE 40
177 calycosin-7-O--D-glucopyranoside 40 200 pseudolarkaemin B 16
178 (-)(25, 3R) gallocatechin 39 00 KHERE 10
179 2-hydroxynaringenin 40 N2 FERKIBS 10
180 myricetin 49 203 blumenol C & & T 1040
181 kaempferol 3-O-(3"6"-di-O-E-p-coumaroyl)--D-glucopyranoside 16 204 cnidimol B 1
B BETR 439 |25 thyming 7
183 protocatechuic acid 739 206 3-furoic acid 7
184 FHER 471239 | 207 2furoic acid 7
185 pseudolaroside A 3 208 senkyunolide | 1
186 pseudolaroside B 123439 1200 JFERE 40
187 pseudolaroside C 40 A0 FERAR 40
188 2,4-dihydroxy-3,6-dimethyl methyl benzoate 10 Al 1234=W 4
189 psitosterol 10 212 34-dihydroxybenzaldehyde 34
190 p-sitosterol acetate 7 23 4-hydroxyl-3-methoxybenzaldehyde 34
191 17p-tenacigenin B 7 214 2-(4-hydroxyl-3-methoxyphenyl)-1,3-propanediol 34
192 110-0-2-methyl butyryl-12p-O-acetyl tenacigenin B i 215 emodin 34
193 110-0-2-methyl butyryl-12p-O-tigloyl tenacigenin B 7
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R;
HO O_ OH e R,0 Ri  HOL L _O_ /=N N N on HO on
C O O o
R Hs
1 e 09 S
OR; O OH O
171 R,=R,=OH, Ry=H 174 R,=R,=H 180 R,=H, R,=OH
172 R,=OH,R,=OCH3, Ry=H 175 R,:OII, R,=Glc 181 R,=3,6-di-E-p-coumaroyl-
173 R,=H, R,=OH, Ry=Glc 176 R,=R,=H glumpyranomdc Ry=H
177 R,;=OH, R,=Glc
COOR COOCH o)
3 RO X7 y
HO CH, - : co
1. 2-methylbutyryl
R Ry H,C
Ry OH (6} Q\co
182 R,=R,=R;=OH, R,=H HO' )
183 R,=R,=OH, Ry=R,=H 188 Tigloyl
17RO, Ry Re™ 189 R=H 191 192 R =2-methylbutyryl, R,=Ac
184 R,=OCHj, R,=OH, Ry=R,~H 190 R=Ac 193 R,=2-methylbutyryl, R,=Tigloyl
185 R;=R;=R,=H, R,=0-B -D-Allopyranoside ! 2
186 R,=OCHj3, R,=0-B -D-Allopyranoside, Ry= R,=H
187 R;=R;=OH, R,=0-B -D-Allopyranoside, R,~CH;
o]
OR
C CH;
OCHx HO' OH
HO 196 198 R=q -D-arabipyranoside
b\ 199 R-H
" /gﬁ/ HNT
0-Gle 0-Gle
OZ\H 0
202 R=p -CHj OH O
203 R=q-CH, 204 205
R
OH o HO, i
R, % o OH O OH
HO,, R R
7\ g o HOwm 3 1
07 R OR R O‘O
HO * HO CH,
206 R,=COOH, R,=H 208 209 R=H 211 R;=H, R,=R;=R,=OH o
207 R,=H, R,=COOH 210 R=CH, 212 R,=CHO, R,=H, R;=R,=OH
213 R,=CHO, R,=H, R;=OH, R,=OCHj,, 215
214 R,=CH(CH,OH),, Ry=H, R;=OH R,=OCHj
T = A +
5 S£HMPoBEMEMELEYINEN
Fig.5 Structures of other compounds from Pseudolarix amabilis
S e
2 HIE{ER (MIC=0.2 mg/mL). 3£ KHi% KK (MIC=10

21 MEVEM

L3R AE R T2 TR ERE . RN R
IR B BERR Y S5 OK A —E L EE, 1
mg/mL BESEYI A 45 H EGEERE (1X 108 ¢fu /mL).
I (2X10% cfu /mL) S5MYAERELE GL-7
(2X10%cfu/mL) BT KSR IA R TR
Fusarium oxysporum . #7 & f& 3k & Cryptococcus
neoformans FIHEIR i 2% Phialophora verrucosa f5 K 4F
PFNHIER, HBAMERE (minimum inhibitory
concentration, MIC) 4r %)~ 156. 1.56. 1.56
mg/mLESl, PAB JyH T EMIHTR . Li SFHLE T
PO 5 M SEIGAE W, PAB X A BkE Canidia
albicans. 1 FE/MEF & Microsporum gypseum. Bk
U, 1% £} i Torulopsis petrophilum F1 47 &% & & 1%
Trichophyton mentagrophytes M /E B &, e
X TR LA BRI BER 1T S 2R B AH
24, MIC 70514 1.56 pg/mL A1 0.78 pg/mL. 5 H7%%
BTN PAB 7EBUIK ST B B2 IO 4 v (0] 4 BR AT

mg/mL). #FREHATE (MIC=1.0 mg/mL). K}
FF# (MIC=0.5 mg/mL). #EHE (MIC=05
mg/mL) 20 R E A RS B R A EAE R, XY
22 PR B A B BRI T 2L PR R B4, b4,
S ARFA TR SR A PRSI A A 1
(MIC=6.25 pg/mL). 90 (MICg=21.96 pg/mL). 67
(MIC=24.32 pg/mL). 68 (MICg=20.40 pg/mL)-.
137 (MICgo=14.82 pg/mL). 148 (MICg =33.58
138 (MICg=19.90 pg/mL) F1 156
Guo ZR2 3
H

y N

ug/mL ) <
(MICgo=11.76 pg/mL) [12161843-44]
G 51 WA [V BRI R B A R T
MIC 7y 1341 pg/mL, G4 67 Xf 522 [RRHM: s (A
HIEKE A RORAIEEME, MIC 24 0.68 pg/mL.
2.2 BhIEIEM

AN BTE S hn i ORI T — R B %S s 4n
MA g RFENILEY, R 6 B8 TE&8mF R
SRAL B W0 RE B T A R A IS % (1Cs0<<10
I_g /mL) [5,16,20,35—36]0
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#*6 SHENTEFARSMEUEHIR ECso ICsoE
Table 6 Compounds from Pseudolarix amabilis with cytotoxicity and their ECso or 1Cso values
WEMF 5 Jors 4 Y R ICso  XlR|tbEMT S Jer 40 A ICs0 SCHR
1 ANBE AN (HL-60) 1.51 umol/L 5 51 ANEWRFE4AIH (KB) ECs0=0.49 ug/mL 20
5 HL-60 4.09 umol/L 5 A-549 ECs0=0.67 pg/mL
6 NR BRI (B16) 3.57 ug/mL 5,16 NG54 (HCT-8)  ECs0=0.73 pug/mL
ANHEIMHEAM (K562) 3.61 pg/mL M4 (P-388)  ECs0=0.79 pg/mL
N (HT-29) 1.17 pg/mL 108  4ifpEdiffl (HCT116)  9.62 pg/mL 35
NHPL AR (U251)  8.90 pg/mL AL (ZR-75-30)  7.84 pg/mL
Nt (A-549) 8.26 ug/mL HL-60 8.29 pug/mL
N B4 (BGC-823) 9.40 ug/mL 109  HL-60 7.50 pg/mL 35
HL-60 2.56 pmol/L 110  HL-60 7.61 pg/mL 36
7 B16 1.68 pg/mL 16 138 K562 9.96 pug/mL 16
BGC-823 5.79 ug/mL 150  HT-29 9.31 pug/mL 16
K562 9.83 pg/mL 155  HT-29 6.29 pg/mL 16
8 K562 0.92 pg/mL 16 K562 7.51 pg/mL
HT-29 4.78 pg/mL 156  HT-29 8.83 pg/mL 16
BGC-823 1.39 pg/mL 158  HT-29 8.62 pg/mL 16
U251 6.39 ug/mL 181 K562 6.31 pg/mL 16
A-549 9.20 pg/mL B16 5.64 pg/mL

PAB & & Bea iR is s E b &4, H
PRt B . e A O S 55 2 Fh iR 4
M BA RIFMyElEH, PAB HUMEHLEI AT K8
K3 FRmANE T, S RAGNNE I G/M
HARR A, SR, WK 7.

221 FPRAIRET: TSR PAB A S
BGC-823 #iifuff, KB PAB mIH0 Bax (I#ik, 7
HPBFK Bel-2 IFRESRBE AT w7tk
PAB A R URH T4 K1 Survivin 3R, H-FE
NF-«kB s ee-47, Li MU HL, PAB FrAbEEf)
B3 Hela 41 vl 1330 Caspase-3 i i2E4H i
To. BEAh, Qi ZENE PAB AbEE KT 4E AR L929 i,
ROS 733N, ROS 7K-F4 = 1S5 B itk 41 i
JRi-2 FEH (B-cell lymphoma-2, Bcl-2) Z4f#idtiiiE
it Caspases #7541, Song SO I
PAB mlifiid 22 R 5E AL EE FE (mitogen-activated
protein kinase, MAPK) i SIS, TEMZER
o ALT2 4B, PAB PR T c-dun ZFEAR I
(c-Jun N-terminal kinase, JNK) FHIZH ff &1 5 8 (4 5
I Cextracellular regulated protein kinases, ERK) %
WKIKT, e T P38 RIAKT. LR, PAB i34
HOE T3 I Y Bel-2 ZERFRE K- TR IR T
RlF-#ik . {2k Caspases 5 ROS {774k, Ff Hidid
VT MAPK 5 538 i S L 75 S A R TR A

222 A Go/M WIBHTAR  WFFURHIE] PAB

(2 umol/L) 4b¥E 12 h 5, SxFHRZHAHLL, InZhd
Go/M S gl S 25 4 s, T L PAB R s 4 il
Y R A Go/M B AR, FAR FALHI T RE S
PI3K/Akt JE . p53 &K ERK. TG ALY
KK FiE4L 32K (peroxisome proliferators-activated
receptors, PPARs) X, %I HJE BGC-8245 4 PAB
WFRJE, I PAB @I T PISK/AKL 1185 54
J R AR T Go/M Y, 3@ e A i H460
Yif (F7AE p53) ANl H1299 4iiffs (X p53),
R I PAB TEAR AN N ilideE AS49 41 B rt BT e 1
WGBS po3 A E TR E, H5 AR
A KB, ghah, PAB 1EH T FF % 40 i J5 vl 5L
ERK1/2 1% 53 5 4l #1153,

223 ESmEAIRENE Wang ZBUKHL, Ll 4
umol/L ) PAB AbFHE A Jiiti il £F 4 MRC5 4 fiid, £ 36
h i, LC3 1 1 Beclin-1 5 [IRIAHE N, LC3 1 ¥4k
9 LC3 11, 3211 PAB @it | W AH R H RIS T
EL

224  HAh  PAB AJ DL I IS A A Y g A 1
Yl W B4 %% 4k (peroxisome  proliferators-activated
receptor, PPAR) f{ifi 14 % [K 4% % i 78 *4 PPARy
(R0 0 713 T 400 1) s 4 B GE 431, Wang S8BTk
I PAB JEE 3G N E-ES 8 R, Ezrin F1 Kiss-1 [
I F PRI o 4 8 2 -9 AL N R AR K IR 1
E 3 S LA NS SRR N B 28
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F 7 PAB XA [z Z0AR AT AR HL
Table 7 Antitumor mechanism of PAB on different cancer cells
AR W R ik

BEZA (A375-52)
B (SGC-7901, MGC803)

OFIfIET: 3T Caspase-3; i Bax/Bol-2 mRNA Fiktff; F4I% Bel-xL, PARP [iik, $M p53 fu%ik; @GAM B 41,55
AT BT Caspase-3; L1 Bax/Bol-2 mRNA FIELL{H; H| PI3KIAKT Al ERK12 {55t @ BT, OMHIEH— 42455156

BN E-BHEEA, Ezin A Kiss-1 F1FRIE MK Caspase-9 f1 VEGF f1Fi%; @414 K— L1 PPARy mRNA &1

BGoM i —p53 A1 p2l & AR
S (A2780, HO-8910)

B ©GIM M iR po3 REKT
fTlfiEsE (PC-3)
MaksE (AL72)
i (A549)

OMFIMEERARR; QGIM B, OFFHRaN
OMRRET: L INK M ERK RIEKT, 5t P38, QMHIREERA: GGIM M 50
OMBIRET:: £ BaBel-2 mRNA Fik H i ; B Bel-xL Rk K T; @G/M KRR — 8115 p53-p2L; @AM A WE—nT £if Beclin 16,59-61

AR BT Caspase-3; 11 Bax/Bel-2 mRNA KA ME: T4 survivin &AMFIE; @ Fifl NTERT SEREEMMEIRE 4247

42,5758

1%k, (R LC3 | Z2fNy; @LCIIEHNHI Bel-2 71 Beclin1 1454

fiF# (HepG2., SK-Hep-1. Huh-7)li% STAT3, ERKL/2, Akt il GSK-3p/p-catenin 514 {5 54 Sl % 53
St (HT-29) (ONF-kB R ;. QUL STATS ST HIIHL, @I PGE2 M 4
FHENH (L929) OMBAT: %S ROS K4, QFL—LHBINAEHAT. 1 plo-ps3-p2L Al pL-Rb B, OMHMER S OC/M B 4962
B (Hela) (D3#115 Caspase-3; 11 Bax/Bcl-2 mRNA & WA T ; @G/M LT 143 p53 fkas: il Akt 3% 48

TENEE DGIM HIFHFF—AKT-GSK3 I ERKL2 {5588 QHIEIEH I E-BHERD, Ezrin M Kiss-L (75 FHF1E Caspase-9 63
R VEGF %4
NEHA4AN (MRCS) (DA A NE—LC3I A Beclin-1 & FFIAEM, LC3I HLA LC3II; QMEIGERE; ©GIM Ml H 54

23 mEFEM

SEMTP EENAEEIEY A PAA
PAB, W& 5 oMEBEFE . PUMEB R AL S hu s ik
il % PE4L64, H PAB L ZE BB R T
PAA 81, PAA I PAB K HHEH AT A A G
JUEIR, MRESIIRZARR S SR i
YT EPSIOENS s 2 SR

¥ PAA RE T 1% A4 5, &R HIRG Y,
YRR RS = A ] Bt R 2 e,
W PAA XK BT, AR, HETEIRIERA
B 25N LB es 2t e =8 B B b R 44k
R, sc. im. ig 8% iv 45T PAB FIBKIR S NVA TR
XK BRI S i Re A B R It R 22, b i
ZARIA 80 B R A S AR OK B ) e IR A A L if
FIRZEM, F RGBS 7 & L, PAB HIFiAEE
YERI AT e B E T BRI RS, T Bl
MW, MR, T B IR G 0 1
WALy, I SEUEAGIET . TkHEARZ05 T, PAB
PO 6 BB ¥ 524 R T R RE 116 RS2 ks e
AR
24 IMEERIER

BB K N B2 408 Chuman umbilical vein
endothelial cells, HUVECs) %## T PAB (0.625~
5.000 umol/L) 72 J&, HUVECs fH%5iE 52 21 B & )
HHIER: PAB (0.313~2.500 pmol/L) DA
)07 W 7 N B AR KT Cvascular
endothelial growth factor, VEGF) fili/z (L& K,

FEOER T ARG 1 S /NE 4%, 1] W PAB
EIBER S GEIDNGG i O lad i ol N = 2 =97
% HTERHTE I A R RIS, R H
R S5 RO P 0 L A B 00, S48 23 A T AT 7 A
TRK PAB LI KIS Li SEESOhg I A
I NE MDA-MB-468 4iiil 172 2 5 A BERA5
DRI SR F (hypoxia-inducible factor la, HIF-la)
AT 22 B 0] P R 4 B ARl g 4 i 55 VEGF
FEAE R LI A i i s Liu 2500 30 PAB it
N VEGF. HIF-1a. cyclins A1_Eif cde 2 #IAM
MHIMAE L. PAB IEAT LIS INBEIR 1L c-dun,
A A Ser63/73 IIAEBERRILM c-dun, BFRILASE
HIF-1o () ZhEENE, Tan Z509% B PAB 7E HUVECs
a0 # PIBK/AKt A1 MAPK/ERK {5 5 i #% A1l
KDR/Mlk-1 FIZmEi kX VEGF SR T-1E
REESERIEBE SN M. B iR
PAA AL EEXT EVC-304 1EH PN B 41 7= A= $i il 7 H
A1 44 LT % R T A T A, D VEGE (72,
WA — 5 WP A AR s R
25 SREHHIEM

Li S04 30, PAB i@ i 4171 NF-xB 15 5 18 % |
IKB-o. FI p38 FIEFR A LA S s /b 1L-2 ()43 WA F
{46 BE 25 Ccluster of differentiation-25, CD25)
(K2 5 7KFARAMH NS T R E 40 % AL - Wei Z5079]
KL, PAB TN B A ) S ERE A RN T ik
O 4 AR El i 5t O A T P T 4 o ol 38 P 4 D
FesmpdtE T kA r e . toh, yibah Rk
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PAB FILLiA™T CDA*T 4Hf, CFEHBIME T 4000 1
(T helper 1 cells, ThD) . %HBht4E T 4 17 (T helper
17 cells, Th17) A5 M T 4i i Cregulatory T cells,
Tregs) HIZHG-F4, PAB A fig<F-# CHS /NI
Thl M, JEiEBEE CD4*, IFN-y*4iffl (Thl),
H HiE ik STAT3 Al IL-6 Fik ki
Tregs/Th17 ~V4, SR 5 SEMAFH N 140 i R - A 4% 4
S RTE R C R
26 IMAKIEM

WHRY, PAB B —EHht#iE . PAB
S A T2 A R 4 5 R B R S B R A
FH131, Yang 250715 B, PAB ] DAR R H: B J2 %
P AR o 7E R b B U N AR o, PAB 1]
FIH] IFN-y F1IL-6 HRIE, FERH R A, g
IL-4.1L-10 F1 TGF-B ft) mRNA ik, 7 F i IFN-y.
IL-6 I1L-17 FH TNF-o [FJ3R3L, #i] M1 REGREY)
(IL-1B. iNOS. TNF-a) [¥] mRNA /K-, [l 42
T M2 RAEREVREZFREG-1 (arginase 1, Arg 1)
FIH #4214 C-1 (mannose receptor C- type 1, Mrc
1) ] mRNA 7K1 ZE R F5506 78 3 PAB H1iil IE
Z 75T RAW264.7 4 i 98 i [ S, 183 5l PPAR

AP R 5%
27 Hit
271 1bIAER PAEIR) R BESR A A R ) Lk Ry

XS TIT Wifk i FFREOD Tk o, fE
MR 295 MlEME, 7E1E 2% k77 TP
B A R

272 MHFEHEMEH WFEAZEWR PR, 2
77 L3R K BT se A HE ARG B0 AR A A0 P . AR s
JE 25 Ky S 0 (B S R 5 ) R AR AN TT I  e3s, Ab 3
8 JAAM FHCRE 29 . SAFELAEE SR R )
RHFERGHE, R E 5| AR FERE AT 4EML, ST
JEIR, HRA R H AT A

2.7.3 VUMEIER Wong Z5B0NE i S ak B e
& PAB 17> T, il B SHEE EOER AT
MO TS, IR HPUHGE A s PAB 5
AR TS ME RSSO, (M RE.
IR B L)) B 1 ) 4 i e (58 77 882
274 PUWZITE SSLEEIRI PAB WS N
MRP1 it [R] DA K i A 1) B 2 1 R A 7K PSR 4] 1
FEACITIN 2 Ve R, H U B a4 Ay i 24
e 5 T p-AKT 5 p-GSK3B 7> 1Rk K FH
25 Wong 2581 B PAB 1] i P-4 2R i B R IA

75 I 251 o
2.7.5 0HIRRIEA Cao ZBAKHL, PAB X1
BRI A — AR, HALH T ae il T s
RN S 0] Smad7 HERIRIE LR
SYpET.
27.6 PUHREEM Yu BRI PAB @IS
ST 98 T R0 A R A BEL T Go/M B AT I £
RIAT % 9% B Chepatitis B, HBV) H774:; Chen
S0V T, Aba ) 49 I 51 B B E e, %)
Vero i g v (1) 2692 i 8 LAY Cherpes simplex
virus-2, HSV-2) BEHRIE RCEA R MM HIE A .
277 PUAAAMER (8] SE O AR IR 2
PR S RRIEJE ), FIER OH H HZ%E,
oM o\ K ME O Fer-Cys P BN — M
(malondialdehyde, MDA) f7=4:, MR I H B
BIPUAEAAER . Luo ST 78 R L4 A R
JHEF% ONOO WIfE /1, HA MR EM oy ¥ H%Z
ONOO Fr F #1155 »
278 HMAEMA Lei FERIMLAEY 1. 8. 47,
48. 81 1 99 TEARHM 7R HiX H 1 o K 24 R o R Il
1B (PTP1B) MIFIHI/ER . PTP1B #IN A IHITIE
JHERN 2 ZUBE PRI (P TE AR, R HAFAEE 1R YT HE
PRIF CA SRR R (8 F1 0 AL, BETCN R R I 4k
&Y 1. 3. 49, 51, 60. 66. 67. 72 flI
84 5% 11B-F2 FEIS [ B I 6 1 A4 #1832,
3 ZHiE

SR TR E AT S AR, AR R sl R
FERIERNZIR, AR, Hd, B, 6%,
Hhit. M. S8 aEEE RENERE, Hf
B ZPEREA — 2 IPiwEE, e BtE A0
FE &I HRAEH 10 S0 &% P 10 E & 4 A PAB,
KEWFFAERY, LHECREARIFMPERF. It
R JAEBSLMER. Kotk a2
Folt iR 4 it A SR . il R R Gt R o R,
2018 P34l 117 i BRAE TS N Hh 25.98% 51 T8 i
AN o RAE T NEAEH (5 B 22.96%, AT &
T g BN R A A 2 4. T H AT 2 i
PG R, 067 i 7R A 2 s ma 4k iy 1E i 2
M AR BRVEPE . T A RN BT S R Lk &, L
& PAB X A R I T — 8 B B PE HAR X G
B, DRGS0 5E 0T 6 AN 1 A I AT, B HL
PR R PR o AR AL, TFRBIR L —. &
R HIE 259 o
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