REZIT 2024 £ 8 A% 27 &5 8 Hf 1445

BARLERS. AEERSIRKE AR
W gt R N B Brsm pr Sl 43t

B oA, gag, 2Ah 20 gyttt x B, gt 2t

1. Wi B2 R ¥ 2 ¥k (KX 430065)

2. WAem i E (R X 430065)

3ARFHEGREG ML TEARLF L (RN 430065)
4. BHFREGFHAFH L ERERE (KR 430061)

({2 ] BIREESAARIRE. Bl . EYmEIRN2Esr, K T
HENATIEEE . PR IEOZ . BRI AR . U2 BB R I H A BT /M
R BN . DUMIREAPTRE 2R G B E ] . AR BHUR M AR B UESEAT 1 B BARRY
94, JFEEG ENIMIFFEN BRI ) . 25 BV HTLL Rl RIS H AT 1 6%, BT

ST R R TIRAE ARG ATEXT BRI BT AR Y (Q-Marker ) HEATHINA3HT
WAL T 6'- FEERIEE A, 6'- BEERIGE B, 6'- BEBKIGE C. BRIEE B,
S EE L4 B2 RS TR R BRI Q-Marker, DL A 58 4 s 7 % FUA) FH B3 KR
TGRSR %

[ X1 BIR; by 29BER; IRIRNH; FiEbn&d; 6'- HILEIR
BAE A; 6'- FRILEHRIBE B; 6'- HIEEEIKIEE C; BHURIEE B; S AMHEE; 1141 ;
i awrings

Progress in the study of chemical composition, pharmacological action and
clinical application of Justicia procumbens and predictive analysis of its
quality markers

ZENG Jing', LIU Aolei', XUE Yongqi', WU Hezhen "***, YANG Yanfang "***, LIU Bo "***,
Al Zhongzhu "***

1. Faculty of Pharmacy; Hubei University of Chinese Medicine, Wuhan 430065, China

2. Hubei Shizhen Laboratory, Wuhan 430065, China

3. Modern Engineering Research Center of Traditional Chinese Medicine and Ethnic Medicine of
Hubei Province, Wuhan 430065, China

4. Key Laboratory of Traditional Chinese Medicine Resources and Chemistry of Hubei Province,
Wuhan 430061, China

Corresponding author: AI Zhongzhu, Email: zeroai2009@126.com

[Abstract] The chemical constituents of Justicia procumbens are mainly lignans,
flavonoids, alkaloids, etc. It is commonly used in clinical practice as an adjunctive treatment for

malaria, fevers, coughs of pulmonary fever, poisonous snake bites and other diseases. Modern
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pharmacological studies have shown that Justicia procumbens has anti-platelet aggregation,
analgesic, anti-tumor and anti-inflammatory effects. In this review, the herbal evidence of
Justicia procumbens was summarised in more detail, and the chemical composition, the
pharmacological effects and clinical applications of Justicia procumbens were summarised in
combination with domestic and international studies, and the quality marker (Q-Marker) of
Justicia procumbens was predicted and analyzed on the basis of the Five Principles, network
pharmacology, and traditional medicinal properties. The preliminary predictions of 6'-hydroxy
justicidin A, 6'-hydroxy justicidin B, 6'-hydroxy justicidin C, justicidin B, Chinensinaphthol

methyl ether, and kaempferol were used as the Q-Markers of Justicia procumbens with a view to

provide a reference for the better development and utilisation of Justicia resources.

[Keywords] Justicia procumbens; Chemical composition; Pharmacological action;

Clinical application; Quality markers; 6'-hydroxy justicidin A; 6'-hydroxy justicidin B; 6'-hydroxy

justicidin C; Justicidin B; Chinensinaphthol methyl ether; Kaempferol; Research progress
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Figure 1. Diagram of Justicia procumbens in
ancient books of all ages™ !
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Table 1. Lignans and their glycosides isolated from Justicia procumbens

Fre &) SCHR [P wEY SCifik
1 BFRBEEC (justicidin C, M4 neojusticin B) 1 ||46  juspurpudin [15]
2 BHIREEED ( justicidin D, N4 neojusticin A, lignan J, ) | 47  BHRTH ( procumbenoside H ) [15]
3 BHIRREEF (justicidin F, X 44taiwanin E methyl ether) ] 48 BRIRTHI ( procumbenoside 1) [15]
4 BIRIEEA (justicidin A ) 1 1|49  B3RFT (procumbenoside J ) [15]
5 BFIREREB (justicidin B) 1 1|50  EBFRFK (procumbenoside K ) [15]
6 a2 ( diphyllin ) | 51 EIRTL ( procumbenoside L ) [15]
7 justicidinoside A 1 1|52 EIRFEFM (procumbenoside M) [15]
8 justicidinoside B | 53 BRBEZEE (justicidin E ) [15]
9 justicidinoside C 1 [|54  5'-methoxy retrochinensin [15]
10 diphyllin apioside ( M #tuberculatin ) 1 ||55 detetrahydroconidendri [15]
11 diphyllin apioside-5-acetate | 56 iR O-#AIFHT (cleistanthin B ) [15]
12 4'-demethylchinEnsinaphthol methyl ether | 57 (+) —FAHEEE (+) —pinoresinol] [15]
13 justin A 1 |58 (=) =T &MHHEN (-) —syringaresinol] [15]
14 (=) —dihydroclusin diacetate 1 11539 (=) —medioresinol [15]
15  secoisolariciresinol dimethyl ether diacetate 1 |60 (- ) —epipinoresino [15]
16 5-methoxy—4,4'-di—O-methylsecolariciresinol diacetate 1 1|61  S5-methoxy—4,4'-di—O-methylsecolariciresinol-  [16]
17 justin B | 9'—-monoacetate

18  justin C 1 ||62  E}RHN ( procumbenoside N ) [17-18]
19  HIEIREE (taiwanin E) 1 ||63  BHARFO (procumbenoside O ) [17]
20 A ( chinensinaphthol methyl ether ) 1 (|64 SN W LR [17]
21 EAEEE ( chinensinaphthol ) | ('secoisolariciresinol dimethyl ether acetate )

22 2,3-demethoxysecisolintetralin acetate 1 1|65 ciliatoside B [18]
23 secoisolariciresinol dimethyl ether | 66  JFHRFILITHAIEEY (secoisolariciresinol ) [19-22]
24 5-methoxy—4, 4'=di-O-methylsecolariciresinol 1 ||67 EE¥E i (hemiariensin ) [17]
25 (=) —dihydroclusin 1 [|68 ariensin [17]
26  procumbenoside A [17] |[69 EEEMINES (hinokinin ) [17]
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Fre &) SCHR |7 s SCHR
27  ciliatoside A [18] 1|70  5'-methoxy—4'-O-methyllariciresinol [17]
28  procumphthalide A [20] ||71 (7'S,8'R) -5,3'-dimethoxy—4,4',9'- [19]
29  procumbenoside B [20] trihydroxy—2-8',9—O-7"'-neolignan
30  cilinaphthalide B [20] ||72 lariciresinol [19]
31 6'-FREEEIRIEEA [22] ||73  justatropmer A [21-22]
32 6'-FREEIRIEEB [22] ||74  justatropmer B [21]
33 6-REBRKIEEC [22] ||75 justatropmer C [21]
34 FEEZER (isodiphyllin) [22] ||76  justatropmer D [21]
35 HIENRZEC (taiwanin C) [22] ||77  justatropmer E [21]
36 rrostellulin A [23-24]|178  justatropmer F [21]
37  cilinaphthalide A [23] [|79  justatropmer G [21]
38 FrBEHARHEEC (neojusticin C) [24] |80  justatropmer H [21]
39 EIARFC (procumbenoside C ) [24] |81  justatropmer I [21]
40 BHURTTD (procumbenoside D ) [24] [|82  justprocumbenosides B [21]
41 diphyllin—1-O- 8 —D-apiofuranoside [24] [|83  justprocumbenosides C [21]
42 BYRTFE (procumbenoside E ) [26] ||84 T H&ENEH-44" -—-0-B -D-H%WEtF [25-27]
43 BHARTF (procumbenoside F) [26] (liriodendrin )
44 pronaphthalide A [15-27][|85  diphyllin acetyl apioside [27]
45  procumbiene [15]
®2 BARPSBEHNHEREUEMRS
Table 2. Flavonoids isolated from Justicia procumbens
5 wEY Xk ||[F wa SCHK
86  ILIZEW (kaempferol ) [29] [195 SFR&ER-3-ZEFM [26]
87  JFrxE ( apigenin ) [28] (isorhamnetin-3-O— 3 —D—-rutinoside )
88 it He R7-O-a-L-mtml A HE [28] [|96 JTHE-T-0-B-D- (67 —p-TFFEmELEE ) —MZHET [15,25-
( quercetin 7-O—-0~L-Rhamnopyranoside ) [apigenin-7-O- B —D~- ( 6'=p—coumaroyl ) —glucoside] 26, 28]
89  ARBEET-O- B DML 2 A [28] |(97 #i%—%O—B—D—ﬂttﬂﬁ?ﬁ%ﬂ%% ( apigenin [15]
(lignan 7-O-beta—D—glucopyranoside ) 7-0-B-D—glucoside )
90  HFRT-0- B -D-MI A HE [28] [|98 & ERR-T-0-B-D-p T Hii [15]
(‘apigenin 7-O- B —D—glucopyranoside ) (acacia—7-O-B-D-rutinoside )
91 HIFRT-O-Fil Bty 28] [|99  IIZM-3-O-o-L-Z5 BT [25]
(‘apigenin 7-O-neohesperidin ) ( kaempferol-3—O-rutinoside )
92 ARRFE (luteolin ) [28] [|100 11Z5H-3-O-B-[2-O-a~L- il Z5HH—-6-0O-p-D— [25]
93 Mtk & ( quercetin ) [28] AANHFEL)-B-D- %*%ﬁ[kaempferol—?ﬁ—O—B—D—
94 [EHUARFT (hirsutine ) [26, 28] glucosyl (1-2) rhamnoside]
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®3 BRPSENEMELEY
Table 3. Other compounds isolated from Justicia procumbens
s wEw) Xk ([P Ew) SCHK
114 B-#HilE ( P-sitosterol ) [28] ||132 1,7-F83E-3,8- HH S SEMb il (15,24, 26,
115 B-H% b ( P-carotene ) [28] 30, 32-33]
116 A E% (scopoletin ) 28] |[133 SIFEIETE R [15]
117 B2~ 3T Fi[phathalic acid bis [24] ||134 9,16-"xF-10 (E) 12 (Z), [15]
( 2—methylpropgl ) ester] 14 (E) —=Jfi—T /2 (9,16~dioxo—
118  JREERE (uracil ) [24] 10,12, 14~octadecatrienoic acid )
119 FHER (vanillic acid ) [26,30] |[135 pinellic acid [15]
120 BUZRER ( ferulic acid ) [26] 136 7,8- "W EMEE (lumichrome ) [15]
121 K1Y Curidine ) [26] |[137  3-Hj|HER [15]
122 RIS (adenine ) [26] 138  5-hydroxypyrrolidine-2-one [15]
123 HE5EE ( stigmasterol ) [32-33] ({139 fH (adenosine ) [15]
124 ¥R (palmitic acid—13C) [32] 140 JRZ (urea) [15]
125 EFRHER (tachioside ) [26] ||141 F75%ERR ( palmitic acid ) [30]
126 1,6-Jii%A—B-D-Hi5 %54 [25] 142 RIEEIEHE ( choline sulphate ) [30]
(1,6—deoxy—p-D—glucose ) 143 (2S5) 1-O-palmitoyl-3-O- [30]
127 D-NI#E 254 ( D-galactose ) [25] ( 6—sulfo—a—~D—quinovopyranosyl ) glycerol
128 SAEET ( isoscopoletin ) [15] 144  o—A411% ( a—humulene ) [33]
129 44'- " F5HE-3 3" HH A IR HH [15] 145 Hifd ( hexahydrofarnesyl acetone ) [33]
( 4,4'-dihydroxy-3,3'-dimethoxybenzophenone ) 146 1-¥)di-3-1% ( 1-octen-3-ol ) [33]
130 44'- "33 3" 5'— = Fl 4 2 T i [15] ||147 1,8-#&n}2 (1,8—cineole ) [33]
131 K#EH; ( chrysophanol ) [15] 148 4-2J&GAAIARN (4-vinylguaiacol ) [33]
149 J54%EE (linalool ) [33]
3 BEMZEE(ER PUHHL /IR R GEAE A BT mas . WIS 555 ' H
BRI SRR e T BRI MR SR AT AL
T2 AT HUATIRE . S m LAY e IFUER IRV T T REE R B, SRR IBR
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BRI, TS AR W B IRIEE A fe k20 o T
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Figure 2. Final prediction of compound structure
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