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Research progress on chemical constituents, pharmacological effects, and clinical
applications of Phytolaccae Radix
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Abstract: Phytolaccae Radix, including Phytolacca acinosa and P. Americana, is recorded by Chinese Pharmacopoeia for its
important medicinal property. The most characteristic chemical constituents of Phytolaccae Radix are triterpenoid saponins, and there
are also flavone, phenolic acid, sterol, and polysaccharides in it. Phytolaccae Radix has various pharmacological activities, such as
diuretic, antibacterial, antiviral, anti-inflammation, anticancer effects, and so on, and it is usually used to treat hepatitis B, psoriasis,
irritability, and so on. In this paper, we summarize the chemical composition, pharmacyological action, and clinical curative effect of
Phytolaccae Radix to prompt the development and utilization of them.
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Fig. 1 Skeletons of triterpenoid sapogenins
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Table 1 Triterpenoid sapogenins

o . HUAREE ) -

i &Y BEZ R R R R R R i SCHR
1 ERMET T I OH H CH,OH H C0o0C H a 3
2 2-FRHEENFERR I OH H CH,OH H COOH H a. b 3
3 TR I H H CH,OH H COOH H a. b 3
4 T RER-30-F R I H H CH,OH H Co0C H b 3
5 TR I OH H H H CH; H b 4
6 W HRIARR A I H Ac H H CH; H a 4
7 RHGR A I H Ac CH,0Ac CH; H H a 4
8 FRbEHIT A I OAc  Ac CH,0Ac CH; H H a 4
9  30-methylspergulagenate I H H H H CH; H a 4
10 ERkGEHIT A I OH Ac CH,OH H CH; H a 5
11 R’ A I OH Ac H CH, H H a 4
12 FMiTR B I OAc H H CH, H H a 4
13 acinosprfenin 1 OH H COOCH H CH; H a 6
14 2-¥3L-30-F AL R R I OH H CH,OH H CH,OH H a 7
15 acinospesigenin B 1 OH H CHO H COO0C H b 8
16 acinospesigenin C I OH H CHO H CO0C OH b 8
17 Rk = II CH; CH,0H a 8
18 R LWENAA s R 1 COOH H a 8
19 Wk 11 H H a. b 8
20  3P-acetoxy-11a, 23-dihydroxytaraxr- IV CHO a 5

14-en-28-oic acid

21 R G \ H H a 9

a: Phytolacca acinosa b: Phytolacca americana
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Fig. 2 Skeletons of triterpenoid saponins
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Table 2 Triterpenoid saponins
B .
s wEY) BEZ MY SCER
R, R, R Ry Rs
22 RS A VI OH  Xyl—*-Glc H COOCH; H a. b 7
23 Fiki 2T B VI OH Xyl H COOCH; H a. b 7
24 FikGEH C VI H Xyl——Gle H COOCH; H a. b 7
25 HkiE1T D VI OH Gle H COOCH; H a 7
26 HRiET E VI OH Xyl H COOH H a. b 10
27 k2 F VI OH  Xyl—-Glc H COOH H a 10
28 FREET G VII OH Xyl——Glc Glc  COOCH; a 11
29 Rk H VI OH Xyl——Glc Gle COOCH; H a 12
30 R AT 1 A% OH Gle—*+Gle Glc COOCH; H a 12
31 [lGRES =) VI OH Xyl——Glc Glc  CH,OH H a 7
32 HRiET K VI H Gle—+Xyl——Glc Gle COOCH; H a 13
33 kA L VI H Xyl——Gle Gle COOCH; H a 13
34 Rk Ly VI H Xyl—2-Glc Gle COOCH; H a 14
35 RS M VIII OH  Xyl—*-Glc Gle  COOCH; - a 8
36 Rk N VI OH Gle—*Xyl—-Glc Gle COOCH; H a 15
37 FikEET O VI H Xyl H COOH H a 16
38 Fibf R P VI OH Gle H COOH H a 16
39 k2 H Q VI OH Gle——Xyl—Glc H COOH H a 16
40 FikE 2T R VI H Xyl—2—Glc—2—Rha Gle COOCH; H a 14
41 kGRS VI OH Xyl Glc COOCH; H a 6
42 EHFEET A VI H Xyl H CH,4 H a. b 14
43 Erbiet B VI OH Xyl H CH; H a. b 11
44 KRG EF D VI H Xyl——Gle H CH, H a. b 4
45 L b2 AF D, VI H Xyl—2—Glc H H H b 17
46 EKRMETE VI OH Xyl—*—Glc H CH, H b 4
47 KRS F VI H Xyl—2-Glc——Rha H H H b 17
48 Kbt G VI OH Xyl H H H a. b 4
49 Z 2521 B VI OH Gle Gle  CH; H b 18
50 phytolacacinoside A VI OH XylLGlc Glc CH; OCH; a 19
51 B2 N-1 VIII OH Xyl——Glc Glc COOCH; OH b 20
52 FiRE AT N-2 VIII OH  Xyl—-Glc Gle COOCH; OCH; b 20
53 Fpf2H N-3 VIII OH  Xyl—*-Glc H COOCH; OCH; b 20
54 kBT N-4 IX OH  Xyl—*-Glc Gle  COOCH; — b 20
55 k2 N-5 IX H, Xyl—*—Gle—2—Gle Glc COOCH; — b 20
56 ENEZ VI OH Gle——Gal Gle H H b 21
Gloes Gal
57 FSES VI OH 3 Gle H H b 21
Glc
58 ENiEZ VI OH Gle——Gal——Glc Gle H H 21
59 EN g VI OH Gle——Glc H H H 21
60 EN g VI OH Gle——Glc——Rha Gle H H 21
A Glew—Gle
61 P4 viI OH ) H — — b 22
Glc
62 ESTiES VIl OH Gle——Gal—2—Rha H — — a 22
63 ESES VIl OH Gle——Gal H — — a 22
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Fig. 3 Structures of flavonoids, phenolic acids, and phytosterols
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Table 3 Flavonoids, phenolic acids, phytosterols, and other constituents
%5 &) xKn WY SOk | w5 &Y N mY SOk
64 I8 3-0-p-D-NLAH AP R b 23 79 B-IE bR H{iE  a 19
65  IIZE 3-O-B-D-MtMEARE(1— B b 23 80 AT EE  a. b 25
2)-B-D- ML e ] 24 B Y 81  o-PERINEE EE  av b 25
66 112 3-O-a-L-METR G20 B b 23 82 AAHimE HiE  a 5
(1—2)-B-D-Hk i 51 2 45 1T 83  HHEM i a 5
67  LZsEy 3-0- A BEFT El b 23 84  fFAHmR i a 5
68 it E 3-0- A BT T b 23 85 Ak A b 23
69  americanol A B b 24 86  FRMAMRLA H i A b 23
70  isoamericanol A w5 b 24 87  y-HIETR HAth a 26
71 BESERREEE A b 25 88  FifliEEE PWM HAb  a b 5
72 XREERHR TR b 23 89  BUWIEEHEFI PAP il b 27
73 HFHR gz b 23 90  PLERE PAFP-RI  HAth b 27
74 TR g7 b 23 91  PLEWE PAFP-R2  HAh b 27
75 HHUR Lz b 23 92 4% A b 28
76 B ALz b 23 93 £ PEP-1 Hih  a 28
77 WIHERR 1y i b 23 94  Z¥F PEP-II Hith  a 28
78 B-ArHmE S a 19
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WA IEAh, BsA IERECGE B E Wi, JF
REFIHI4N MU R T~ TNF. IL-1 88 IL-6 77 /E o bt
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it 22 24 575 (PR L 4 M 19 5, H. PAP-II fg &l 2%
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718 PAP-T1 ] g X 1l Zh e A7 R 7EH
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(22 w1 5 = B 2 Ry P ER D ST B
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RAE K R AN M AR5 PE o 7 o A i I 40 e A
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WA 3 M S e IR o

T Ik o e 988 4 3R T S B ARG 73 (il HLA-
DR 731 B 2 L 44 41 M 7 E F )&
Bz —. KrbEPURSEERA (PAP) 445 FR ik
bk Bl e iR, o ARG BT A M5
Pk, FLATE R S R 5 PAP Fa 0 75 2 A5 sk %
R LG P AN B RE T, AR I v A R A
T 40 K% T 9K E 40 M 11 100595 40 i CEM, X 5t i BH
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Ji /N SRS B e R R K PR 28 i 38 B A Y 5 A
BRI FLAHRBR B R A S5 W A R ),
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(180 12 F RN R A s ELRe I S IS 4 e =
A2 IL-1 F1TNF;  SEEH0H] TNF A IL-1 7= AR n] fE
EsA FiRAEFIEERIE . XBHSIL L EsA G
FPNHES S AR R IR R (A23187) IR RIE
i LW RS JBC PAF,  HL G048 FH I 7] 2 i )
RSN, 2R ESA W 04 0 4 AR ik
I MGFALER - (PAF) BHEFIRIEM . 144k 321
RINAE LPS HICR, EsA GEMSH0H] b Pk 0 i iy
Fe A G A T m, BEE B LPS S
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4l CD18 mRNA [KJ£6ik/KF, #iW] EsA (T4
FRT 6855 520 1 40 M55 P R 40 ) (1) 6 B 0K
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J5 (HBsAg) ZK~F-_L 4017 HepG212115 40 g+ () HBV,
HXFPPIVE S ) IR, T g >1
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AP B PAP-S i 1415 HBV DNA 22 58 & Z AT
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PG/ 2 Rt B A7 404 s e s R B T
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S, RE 3.6 gke, HLE30d, O, il AT
B s A A WL T st T SETUR N B
2 YL 2T AN MO SR B0 /I SOV i 40 0 2 R 1A 52
YVERIF I R I — 5 I 1) 7 ki 7K RO /N B CE AT
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BN v i (R RBURRPEAN [R]85 00 W kg e o
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