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Development of Modern Research on Andrographis paniculate
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[ Abstract]  Andrographis paniculata, a member of the family Acanthaceae, with functions of clearing heat
and detoxifying, cooling blood and eliminating swelling in traditional Chinese medicine, is commonly used for the
treatment of fever, cold, throat sores, aphtha of the mouth and tongue, whooping cough, dysentery, diarrhea,
pyretic stranguria pain, welling-abscess swellings and sores, snake bites and so on. Modern research shows that
A. paniculata contains diterpenoids, flavonoids, phenylpropanoids, iridoids and alkaloids; the preliminary

pharmacological research has shown that it has anti-inflammatory, antimicrobial, anti-tumor, antiviral, protecting

[FEA#] 20180126(002)

[E£mB] ERPELEMEmMELD H(ZYBZH-C-JX-41)

[E—1EHE]  Tkme, 7R+, NP2 B bR AL BT 53, Tel :010-64087609 , E-mail : zhangxiaoyx163@ 163. com

[EEEE] " LW, 5T 0L, N P2 R Al 43 | Jo st 4 ol A ) J5C 3 F 5T, Tel :010-64087609 , E-mail : wangzhuju@ sina. com;
YRR EHCT R, AR T 2 & 5 kAR S, Tel :0797-5560867 , E-mail : jxlzy2 @ qfyy. com. cn

- 222 -



5524 555 18 4 RELEATFZERE Vol.24,No. 18
2018 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018

cardiovascular, hypoglycemic, inhibiting platelet aggregation, protecting liver and other activities. A. paniculata
is widely distributed in tropical and subtropical regions. It was introduced from southeast Asia to China in the 1950s
and cultivated in Guangxi, Guangdong, Sichuan, Anhui and Fujian provinces. It has been included in many
compound formulae due to its low price and significant pharmacological activities. In recent years, more and more
researches are on the quality control of A. paniculata. The quality ingredients are changed from two components
(‘andrographolide and dehydroandrographolide) to multiple components. The quality control methods also extend
from thin-layer chromatography ( TLC) and high performance liquid chromatography ( HPLC) to more accurate,
rapid and reliable detection methods. In this review, the latest studies both at home and abroad about the herbal
textual research, resource distribution, chemical constituents, pharmacological effects and quality analysis of A.
paniculata would be reviewed and discussed in order to offer some reference for further studies and development.
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B1 ZOE(A)MERBZ(B)
Fig. 1 Andrographis paniculate ( A') and Mesembryanthemum
cordifolium (B)
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Table 1 Chemical constituents from Andrographis paniculate
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U R 2 1 0 3 iR Hi B4y, o [10-11]
2 ZF 0 3 R AT L 43 [10-11]
3 14-epi-andrographolide b b4 [9]
4 SR TR o 14 [10]
5 F UG D Y B 16 4y [10]
6 FAEE O R Y 1% 43 [10]
7 3-0-B-D-%j % -14- L U 5F 0 N TR iy - 43 [9]
8 8a- W L Ak -14- K - 17 B- Y2 AL 28 .0 B N TR M 1Ry [12]
9 3-F B0 2 T BT 153 [13]
10 1425 515 - 40 0 2 0 3 PO T 1% 43 [13]
11 3-JBd I 4 2 0 3 P n [14]
12 14-deoxy-11-hydroandrographolide EE [15]
13 7 (R) -hydroxy-14-deoxyandrographolide Hb 14 [16]
14 75-hydroxy-14-deoxyandrographolide by -3 4 [16]
15 14-deoxy-12-methoxyandrographolide Hb 1343 [9]
16 12-epi-14-deoxy-12-methoxyandrographolide Hb 14 [9]
17 14-deoxy-12-hydroxyandrographolide H L4 [17]
18 18-hydroxy-14-deoxyandrographolide Hb 1343 [9]
19 JBE 7K 25 00 3 P 1 1 43 [10]
20 JBE 7K 2 0 35 PY R T B [10]
21 3-0-B-D-7 A W - K 58 0 E N BR AT M 16 4y [9]
22 3-o0x0-14-deoxy-11,12-didehydroandrographolide Ho b4 [9]
23 3-14- £ O N iy LSy (10]
24 TG DY T o 143, it [11,14]
25 6'-acetylneoandrographiside Hb 14y [9]
26 8- L7 2 0 P R T it [14]
27 (12R) -hydroxyandrographolide by -3 4 [16]
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28 (125) -hydroxyandrographolide Hb 1343 [16]
29 19-hydroxy-8 (17) ,13-ent-Iabdadien-15 ,16-olid i o1 [10]
30 B-D-glucopyranosyl-8 (17) ,13-ent-labdadien-16,15-olid-19-oate Mo b3R5y [16]
31 3a,19-dihydroxy-15-methoxy-8 (17) , 11, 13-ent-labdatrien-16 , 15-olide B2 s 37 [16]
32 8(17) ,13-ent-labdadiene-15,16 ,19-triol b E Ry [16]
33 3a,15,19-trihydroxy-8 (17) ,13-ent-labdadien-16-oic acid My b FB 4 [16]
34 andrographic acid SEL 0w [18]
35 3,13,14,19-tetrahydroxy-ent-labda-8 (17) , 11-dien-16,15 olide 8 [19]
36 bisandrographolide A Hb b3R5y [9]
37 bisandrographolide B b b4 [9]
38 bisandrographolide C Hb 14 [9]
39 bisandrographolide D Hb 1343 [9]
40 bisandrographolide E b b4 [16]
41 3a,19-dihydroxy-14,15,16-trinor-ent-labd-8 (17) , 11-diene-13-oic acid b B4y [16]
42 3a,12,19-trihydroxy-13,14,15,16-tetranor-ent-lahd-8 (17 ) -ene H | #B4 [16]
43 3-dehydro-14-eoxy-19-norandrographolide Hb 13843 [9]
44 2,4(18) -diene-14-deoxy-19-norandrographolide Ho b4 [9]
45 6B-hydroxy-2 ,4 (18 ) -diene-14-deoxy-19-norandrographolide Hb 1B 4y [9]
46 14-deoxy-15-isopropylidene-11 , 12-didehydroandrograholide R [11,15]
47 3,19-isopropylidene-14-deoxy-ent-labda-8 (17) ,13-diene-16 ,15-olide s [19]
48 andrographolactone b b4 [11]

o i 2k 49 5 5E-7,8- B AL A R Ho R4 AR [11,20]
50 didehydroskullcapflavone I M LAY [9]
51 5,7,8-=H A2 A b5y [20]
52 andrographidine A Hb 143 [18]
53 5,7,2'3"-tetramethoxyflavanone E ) [15]
54 AR o L3R4 [20]
55 Fr 3 -7-0-B-D-H % 41 H | 4y [21]
56 3R 2K -T-0-B-D -7 4 BERE IR T b B4y [21]
57 Fr 3R -T-0-B-D-H 45 B IR T g b b5 [21]
58 Fr 36 3 -1-0-B-D-1 45 WEE IR £ 198 b 85 [21]
59 6-C-B-D-Hi# Wi -8-C-p-D-Y-FL bl fr 3 % Hb 13843 [21]
60 NS M b FB 4 [22]
61 AR RE R T7-0-B-D-74 45 Wl R 1T Ho b6 5y [21]
62 SRR Hb 1343 [22]
63 A 2 8-0-B-D AR RE W LN P [21]
64 5-FR T ,8- A SL K T H AR AR [20,23]
65 5-FRHE-7,8,2" 5 - Y 4R S v Ho 1R AR [20,23]
66 5-FE5E-7,8,27,37- P HT AR AL i 1 A H AR [11,24]
67 S-FREE-T 27,67 HI AR 3L HE R AR [11,15]
68 skullcapflavone 1-2'-glucoside g [15]
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69 5,4"- 5L -7 -H 4 Jk -8 - 0-B-D -7 45 W 2 TR Hb 1Ry [22]
70 5,5- 7,82 - = BT AL TR Ui [24]
71 5-FE5E-7,8,2",67- I HT 4 Kk i i R [24]
72 5,3/ -7 8,47 - = A ST Ui [24]
73 5,3/ -8 57,827 - = W1 AE 3k B i [24]
74 5,4 -8 K-7,8,27 370 H AR L R My B FR 4 AR [20,24]
75 5,2",6’-trihydroxy-7-methoxyflavone-2'-0-8-D-glucopyranoside L [25]
76 5-F-7,20 37 - = H A L L [15]
77 A # b B4y [9]
78 7-0-methylwogonin-5 -glucoside oL [11,15]
79 5-hydroxy-7,8,2",5'-tetramethoxyflavone-5 -0-B-D-glucopyranoside o BTy [18]
80 andrographidine G M L EB 4, i [26-27]
81 5,7,8,2 -4 F &5 3 2 il i [24]
82 27-F2 35,7 ,8- = AR BL T R i [24]
83 &G W F -T-0-B-D-H H HEE R 1T H | #B4 [21]
84 6,8-_-C-B-D-Hi B M (145 & My b EB 4 [22]
85 1,8-dihydroxy-3 ,7-dimethoxy-xanthone R [28]
86 4 ,8-dihydroxy-2 ,7-dimethoxy-xanthone i [28]
87 1,2-dihydroxy-6 ,8-dimethoxy-xanthone R [28]
88 3,7,8-trimethoxy-1-hydroxy-xanthone i [28]
ESNESS 89 Bz R R i [24]
90 4-F -2 F GO PR R i [24]
91 X ¥ FERE B R M - FB 4 [22]
92 L o FFB 5y [22]
93 o] 2 12 Hb 143 [22]
94 L5 b b3R5y [21]
95 andrographidoid A R [29]
926 andrographidoid B it [29]
97 andrographidoid C it [29]
98 andrographidoid D R [29]
99 A Hb 1Ry [26]
100 5 e I 5 25 T R b b3R5y [22]
101 3, 4- M 2 M b FB 4 [22]
102 3, 4- o gk A 2 R Y e B [22]
103 3, 4- U nE g 7S TR T e b B4y [22]
104 4,5-Z i ME 5L 2 7 R R M - FB 4 [22]
HAh 2 105 LA b bR Sy [9]
106 procumbide Hb 1843 [9]
107 curvifloruside F b B4y [26]
108 6-epi-8-0-acetylharpagide Hb 1343 [26]
109 teuhircosid Hb 1Ry [9]
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110 Andrographidoid E R [29]
111 55 I % A Hb bRy [9]
112 DR WE A A Mo b3R5y [9]
113 (RS b b5y [14]
114 o -4 S B b E Ry [9]
115 B-4% fi W Ho b3R5y [14]
116 2,6- 7 B S A- IR 1 -0-B-D -G AR Ho 134 [9]
117 roseoside i [27]
118 citroside B il w1 [9]
119 R M 1Ry [9]
120 TR LT b5y [22]
121 JE LA AR 1% 43 [22]
122 SRR R [24]
123 arabinogalactan A [11]
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Fig.2 Structures of compounds (1-48) isolated from Andrographis paniculate
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54R;=H R,~OH Ry=H Rg&H
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HyCO OH56 R;=H R,=OGlcA R,=H R,H
57R;=H R,=OGIcA-O(CH,);CH; R=H  R,=H
58R;=H R,=OGIcA-OCH,CH; R;=H  R,=H
59 R,=Glc R,=OH Ry=Gal R,H

. 60R;=H R,=OH Ry= R,~OH

gg l}{ _%}II_I };2 —OH 61R;=H R,=OGIcA Ry=H  R,=OH
51 R ~OCH. RH 62R;=H R,=OH R;=OH R,H
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64R;=OCH;R,=H R;=H RH Rs=H R¢=H
65R;=OCH; R,=OCH;R;=H  R=H  Rs=OCH; R¢=H
66 R;=OCH; R,=OCH; R=OCH;R;=H Rs=H  R¢=H
R,67R=H R,~OCH;R;=H R&H Ry=H Re=OCH,
68 R;=OCH; R,=0GIc Ry=H R,=H Rs=H R=H
69R;=0Glc R,=H Ry;=H R,=OH Rs=H Rg=H
Rs 70 R;=OCH; R,=OCH; Ry=H ~R,=H Rs=OH R¢=H
71R;=OCH; R,=OCH;R;=H R&=H Rs=H  R¢=OCH;,
72R;=OCH;R,=H R;=OH R,~OCH;R;=H  Re=H
73R;=OCH; R,=OCH; R;=OH R,=H Rs=H R¢=H
74 R;=0CH; R,=OCH; R;=OCH; R&=OH Rs=H R¢=H
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Fig.3 Structures of compounds (49-88) isolated from Andrographis paniculate
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Fig.4 Structures of compounds (89-104) isolated from Andrographis paniculate
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Table 2 Anti-inflammatory activity of andrographolide
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