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Abstract: Juncus effusus, akind of Juncus plant of Juncaceae family, with a long medication history in China, its dry stem or whole-plant have
been used as medicine. It mainly contains 9,10-dihydrophenanthrenes, phenanthrenes, phenanthrene dimer, pyrenes, glycerides, flavonoids,
triterpenes and steroids, which have a wide range of pharmacological activities, such as sedation, anti-cancer, anti-inflammatory, anti-bacterial,
anti-oxidation, antialgal activities, and etc. In clinical practice, J. effusus is often used in treatment of various inflammation, herpes zoster,
hyperthyroidism and gastrointestinal symptoms. Through literature search, the relevant literatures of J. effisus at home and abroad in recent
40 years were classified, analyzed and summarized. Chemical constituents, pharmacological activities and clinical application of J. effitsus
were reviewed in this paper, which will provide references for further research, development and utilization of this plant.
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®1 KDLEFH 9,10-“SFEXUEY
Table 1 9,10-Dihydrophenanthrenes in J. effusus

U B4R Z R

1 JE#m (effusol) 5-6,14-32

2 TR (juncusol) 15-17,20-22,24-35

3 juncunol 17

4 2,6-—Fdk-1,7- I HE-S- 205 4E-9,10- — & FE (2,6-dihydroxy-1,7-dimethyl-5-vinyl-9,10- 17
dihydrophenanthrene )

50 2,7-ZFHk-1,8- ZHIHE-5- 405 4E-9,10- — & dE (2,7-dihydroxy-1,8-dimethyl-5-vinyl-9,10- 5,17,30,35
dihydrophenanthrene )

6 2,8-_FFHk-1,6- —HII-5- 20 4:-9,10- — & 3E (2,8-dihydroxy-1,6-dimethyl-5-vinyl-9,10- 5,17
dihydrophenanthrene )

7 8-FRHL-2-FEIE-1,6- I IE-5- 2 053£-9,10- ~&FE (8-hydroxy-2-methoxy-1,6-dimethyl-5- 17

vinyl-9,10-dihydrophenanthrene )

8  2-FAFE-7-HIAEFE-1,8- T HHE-5- 205 3E-9,10- — & FE 2-hydroxy-7-methoxy-1,8-dimethyl-5- 17

vinyl-9,10-dihydrophenanthrene

9 T-FRFE-2-FRHE-1-FHE-5- 2 053£-9,10- — & FE  (7-carboxy-2-hydroxy-1-methyl-5-vinyl-9,10-

6,17,19,21,24,32,36-37

dihydrophenanthrene )

10 8-FAk-2-F2Hk-1-FHE-5-2.0%3£-9,10- — 5 FF (8-carboxy-2-hydroxy-1-methyl-5-vinyl-9,10-  19,24,38
dihydrophenanthrene )

11 2,3- 23 8k-1,7- Z FR-5- 2 24-9,10- —&(FE  (2,3-dihydroxy-1,7-dimethyl-5-vinyl-9,10- 38
dihydrophenanthrene )

12 2-$2FE-7-$2 W L1 - FPIE-5- 205 3£-9,10- —&3E (2-hydroxy-7-hydroxymethyl-1-methyl-5- 39
vinyl-9,10-dihydrophenanthrene )

13 2-$2%E-6-$2 FHIE-1-FHIE-5-Z4%3£-9,10- —&3E (2-hydroxy-6-hydroxymethyl-1-methyl-5- 39

vinyl-9,10-dihydrophenanthrene )
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14 2,8-"FHE-1,7- 5. 2055-9,10- — &3 (2,8-dihydroxy-1,7-dimethyl-5-vinyl-9,10-dihydrophenanthrene ) 6
15 2-FEFE7-2HE-1-F -5 20%35-9,10- —&3F  (2-methoxyl-7-hydroxy-1-methyl-5-vinyl-9,10-dihydrophenanthrene ) 34
16 8-F2HFE D2 1- I 5 2 4535-9,10-— 43k (8-hydroxymethyl-2-hydroxyl-1-methyl-5-vinyl-9,10-dihydrophenanthrene ) 30,35
17 7535 2-FEE,6- I HE-5-40%25-9,10- — 43 (7-hydroxy-2-methoxy-1,6-dimethyl-5-vinyl-9,10-dihydrophenanthrene) 40
18 5-ZHE-2,6-—F3HE-1,7-—H3£9,10- —&JF (5-acetyl-2,6-dihydroxy-1,7-dimethyl-9,10-dihydrophenanthrene ) 38
19 S-FABEEL 224 1,8-— FE 1-7-FH42-9,10- & 3F (5-formyl-2-hydroxy-1,8-dimethy]-7-methoxy-9,10-dihydrophenanthrene) 38
20 S-FAMEE-2,6- R HE-1,7- HIHE9,10- —&(3E (5-formyl-2,6-dihydroxy-1,7-dimethyl-9,10-dihydrophenanthrene ) 38
21 S-FIEEEE-2,7- 05 1-F2E-9,10- ~ 5 3E (5-formyl-2,7-dihydroxy-1-methyl-9,10-dihydrophenanthrene ) 24,30,35,41
22 2-FRFES R 7- T HE9,10- — & dE (2-hydroxy-5-hydroxymethyl-1,7-dimethyl-9,10-dihydrophenanthrene ) 39
23 2,7-TFSEFHE-1,8- T HIH9,10- —&3E (2,7-dihydroxy-5-hydroxymethyl-1,8-dimethyl-9,10-dihydrophenanthrene ) 39
24 2 FRHES IR FIEEE-1,8- T HHE9,10- 4 3E (2-hydroxy-5-hydroxymethyl-7-methoxy-1,8-dimethyl-9,10- 39
dihydrophenanthrene )
25 2,7-ZRRHEE-S IR 1-HIE9,10- =& FE (2,7-dihydroxy-5-hydroxymethyl-1-methyl-9,10-dihydrophenathrene ) 30,35
26  5-(1-ethoxy)-2,7-dihydroxy-1,8-dimethyl-9,10-dihydrophenanthrene 39
27  effususol A 29-30,32
28  jinflexin A 32
29  5-(1-ethoxy)-2,6-dihydroxy-1,7-dimethyl-9,10-dihydrophenanthrene 38
30  5-(1-methoxyethyl)-2,6-dihydroxy-1,7-dimethyl-9,10-dihydrophenanthrene 38
31 5-(1-ethoxy)-2,8-dihydroxy-1,7-dimethyl-9,10-dihydrophenanthrene 38
32 T-HRFEED-FRE PRS- 205 4-9,10- & FE (7-carboxy-2-hydroxy-1-methyl-8-vinyl-9,10-dihydrophenanthrene ) 32
33 6-FRFEE2-FRE 18- 205 4-9,10- &3 (6-carboxy-2-hydroxy-1-methyl-8-vinyl-9,10-dihydrophenanthrene ) 32
34 2-FRHET- I -FHE-8- L052E-9,10- &3 (2-hydroxy-7-hydroxymethyl-1-methyl-8-vinyl-9,10-dihydrophenanthrene ) 32
35  1+3,7- dihydroxy-2,8-dimethyl-9,10-dihydrophenanthren-1-yl)ethanone 40
36 T-RIE2-FAFE1-FIE-6-2083E-9,10-—&FF (7-carboxy-2-hydroxy-1-methyl-6-vinyl-9,10-dihydrophenanthrene ) 32
37 2-FHE-17-ZHEE9,10- ZEHE[5,6-b]4',5- 545 - R HIR  (2-hydroxy-1,7-dimethyl-9,10-dihydrophenanthro-[5,6-b]- 39
4' 5'-dihydro-4' 5'-dihydroxyfuran )
38  micrandol-B 38
39  juncuenin A 5
40  juncuenin B 29
41 juncuenin C 5
42 juncuenin D 5,29
43 juncuenin E 41
44 juncuenin F 30,3541
45 juncuenin G 30-31,3541
46 juncuenin H 5
47 juncuenin [ 5
48  juncuenin L 5
49  juncuenin M 5
50 effusides I 4
51 effusides I 42
52 effusides I 4
53 effusides IV 42
54 effusides V 42
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22 R;=H, R,=H, Ry=Me, R,=H

1R=H, R,=H, R3=H, R4=OH, Rs=H 18 R, =Me, R,=OH, R;=Me, R,=H 23 R|=H, R,=H, R;=OH, R4=Me 26 R,=H, R,=H, R;=OH, R ,=Me
2 Ry=H, Ry=H, R3=Me, R4=OH, Rs=H 19 R,=H, R,=H, R,=OMe, R,=Me 24 R;=H, Ry=H, R;=OMe, R,=Me 27 R,=Me, R,=H, Ry=OH, R;=H
3 R=H, Ry=H, Ry=H, R4=Me, Rs=H 20 R,=H, R,=OH, Ry=Me, R,=H 25 R\=H, Ry=H, R;=OH, R;=H 28 R,=Me, R,=H, R;=OH, R,=Me
4 Ry=H, Ry=H, R;=OH, R;=Me, Ry=H 21 R=H, R,=H, Ry=OH, R,=H 50 Rj=H, Ry=Glc, R;=OMe, R,=Me 29 R,=H, R,=OH, R;=Me, R,=H
5Ry=H, Ry=H, R;=H, R,=OH, Rs=Me 44 R =H, R,=H, R;=OH, R ,=Me 51 R;=H, R,=Gle, R;=OH, R;=Me 30 R,=Me, R,=OH, Ry=Me, R,=H
6 R;=H, R,=H, Ry=Me, R,=H, Rs=OH > 52 R,=H, Ry=H, R;=0-Glc, R;=Me 31 R,=H, R,=H, R;=Me, R,=OH
7R;=Me, Ry=H, Ry=Me, R4=H, R;=OH 53 R;=Gle, Ry=H, R;=OH, R,=Me 45 R, =Et, R,=H, Ry=OH, R,=H

8 R,=H, R,=H, Ry=H, R,=OMe, Rs=Me
9 R,=H, R,=H, Ry=H, R,=COOH, Rs=H
10 R,=H, R,=H, Ry=H, R ,=H, Rs=COOH

54 R,=Gle, R,=Glc, R3=OMe, R,=Me

R,

11 R,=H, R,=OH, R;=H, R,~Me, R;=H R, N

12 Ry=H, R,=H, Ry=H, R=CH,0H, Re=H 32 Ri=H, Ry=H, R;=COOH O R
13 R,=H, Ry=H, R;=CH,0H, R;=H, Re=H 33 Ry=H, R,=COOH, Ry=H O Ry O

14 R =H, R,=H, Ry=H, R,=Me, Rs=OH 34 Ry=H, Ry=H, Ry=CH,0H HO

15 R,=Me, R,=H, Ry=H, R,=OH, Rs=H 40 R,=H, R,=OH, R;=Me o O‘

16 R,=H, R,=H, R,=H, R,=H, R;=CH,0H 1 Ri=H, R,=OH, R;=COOH 35 R,=OH, R,=Me, R;=COMe

17 Rj“Me, Ry-H, Ry=Me, Ry-OML Ret1 4 Ri-H.RH RisMe 38 R,=OH, R,=Me, R,=H 36 R=COOH

43 R,=Me, R,=H, Ry=H, R,=CONH,, R;=H 49 Ro=OH, Ry=Me, Rj= \_N 47 R,=CHO, R,=Me, R;=H 39 R=Me

48 R|=H, R,=NO,, R3=Me, R,=OH, Rs=H | )—cnHo

1 KTLEF 9,10- —SIER U SV K FELSH
Fig.1 Chemical structures of 9,10-dihydrophenanthrenes in J. effusus
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*2 OERHFERLEY
Table 2 Phenanthrenes in J. effusus

EIkd B TR S0k

55 XEJu#By (dehydroeffusol) 5-6,19,21-35,45,46

56  REUTEEM (dehydrojuncusol) 5,16,24,26-30,32-35,47

57 T-HREE-2-FRE-1-HE5-ZHEFEFE (7-carboxy-2-hydroxy-1-methyl-5-vinylphenanthrene ) 19,24

58 2,8-FRHL-1,7-FHE-5- 2053k EE (2,8-dihydroxy-1,7-dimethyl-5-vinylphenanthrene) 6

59 2,7-HEHE-1-FHE-5-20A3EEE (2,7-dimethoxy-1-methyl-5-vinylphenanthrene ) 32

60  7-Fdk-2-FEEHE-1,6- ZFHE-5- 22 HE  (7-hydroxy-2-methoxy-1,6-dimethyl-5- 32
vinylphenanthrene )

61  5-(1-methoxyethyl)-1-methyl-phenanthren-2,7-diol 30

62 2-FRFE-T-FRHR-I-HE-S-Z0ERTE (2-hydroxy-7-hydroxymethyl-1-methyl-8- 32
vinylphenanthrene )

63 ZHJudbEE (dehydroeffusal) 16,21,25,35-36

64 2,7-" IS FRHIE-1-HIESE (5-hydroxymethyl-1-methylphenanthrene-2,7-diol ) 21,30-31,35,48

65 dehydrojuncuenin A 5

66  dehydrojuncuenin B 5,29

67 dehydrojuncuenin D 30-31,35,41

68  dehydrojuncuenin E 35,30,41

69  dehydrojuncuenin F 5

70  dehydrojuncuenin G 5

71  dehydrojuncuenin H 5,25

72 dehydrojuncuenin I 5

73  dehydrojuncuenin J 5
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55 R,=H, R,=H, Ry=OH, R,;=H H_O

56 R,=H, R,=Me, R;=OH, R;=H
170 Ve By A 61 R=Me 62 R,=Me, R,=H, R;=H, R,;~H, Rs=CH,0H

— - — — OH
57 R,=H, R,=H, Ry=COOH, R,;=H 67 REt 66 R Mo, RH, RH, RO, Ry-Me HO ‘
58 R,=H, R,=H. Ry=Me. R,~OH 68 R=H 69 R,=Me, R,=H, R,=H, R,=H, R<-Me
59 R=Me, R,=H, Ry=OMe, R ,~H 72 R,=CHO, Ry=H, R;=H, R,=OH, Rs=Me OO HO
60 R =Me, R,=Me, R;=OH, R,~H HO
64

73 R;=Me, R,=H, R,=Cl, R,=OH, R;=M
71 R,=Me, R,=H, R;=OH, R,=H =M e, Ro=H, Ry=Cl, R4=OH, Rs=Me

s

70

B2 TOEPIERCESYINNEFESEN

Fig.2 Chemical structures of phenanthrenes in J. effusus
1.3 FEXZEBK Mt AT, ST OEPEEE T 17 Mizk
FER TR E H 9,10- —EFER FERNEY HEY (T4~90). B EWAIRIE 3, (bEaY)
REWR, KZBEEME. k. prEEE ka4 iKE 3.

®3 AOERHIEX_RELLEY
Table 3 Phenanthrene dimer in J. effusus

%5 a2 R | HEYHIR EEPEN

74 JTHEZE (juncusin) 22,2534 83  dijuncuenin C 5
75 effususins A 35,49 84 dijuncuenin D 5
76 effususins B 35,49 85 dijuncuenin E 5
77 effususins C 35,49 86 dijuncuenin F 5
78 effususins D 35,49 87 dijuncuenin G 5
79 dijuncuenin J 5,50 88 dijuncuenin H 5
80 dijuncuenin K 5,50 89 dijuncuenin [ 5
81 dijuncuenin A 5 90  3,8,l',6'-tetramethyl-4,5'-divinyl-9’,10'-dihydro-[1,3'] 5
82 dijuncuenin B 5 biphenanthrenyl-2,7,2',7'-tetraol

OH OH

83 R;=Rs=H, R,=R(=OH, R;=R,=Me, R;=R¢=

86 R =H, R,=OH, Ry=Me, R,= 2
87R,= A% ,R;=Me, Ry=0OH, R,=H
88R,= 4 , R,=H, Ry=OH, R,=Me 89 92

84 R,-R;= % R;=R¢=Me, Ry=R,=OH, R;=R¢=H
85 R,=H, R,=OH, R3=Me R,=Rs= Z & R¢=Me, R,=OH, Rg=H

B3 fTLERIERTRARU SV ESN

Fig. 3 Chemical structures of phenanthrene dimer in J. effusus
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Table 4 Pyrenes in J. effusus

I &4 TR 23R
91 2-0-B-D-glucopyranosyl-2,7-dihydroxy-1,6-dimethyl-9,10,12,13-tetrahydropyrene 51

92 2,7-di-O-B-D-glucopyranosyl-2,7-dihydroxy-1,6-dimethyl-9,10,12,13-tetrahydropyrene 51

93 2,7-— 5 %k-1,6- —HEEE (2,7-dihydroxy-1,6-dimethylpyrene ) 32

94 2,7- 5 R-1-H L (2,7-dihydroxy-1-methylpyrene) 21,35,48,52
95 22 F-7-HEE-1-FH R EE (2-hydroxy-7-methoxy-1-methylpyrene) 52

96 7§25 2-HE - 1-HEEE (7-hydroxy-2-methoxy-1-methylpyrene) 21,48

97 2,7-"¥2F-1,6- "W H-45- " H T (2,7-dihydroxy-1,6-dimethyl-4,5-dihydropyrene ) 40

91 R=B-D-glc, R,=H
92 R1=B-D-glc, R,=p-D-glc

R,

OO
R,0

93 R =H, R,=Me, Ry=H
94 R =H, R,=H, Ry=H

95 R =H, R,=H, R;=Me
96 R ;=Me, R,=H, Ry=H

4 fTLEREERNAMIINE

I OH

Fig. 4 Chemical structures of pyrenes in J. effusus
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YA 8, tEWEsT NE 8.
1.9 Hfbpy
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x5 OEPHZEREEELEY

Table 5 Triterpenes and steroids from J. effusus

wEY) a2 SR

98 juncosides I 56
99 juncosides IT 57

100 juncosides I1I 57

101 juncosides IV 57

102 juncosides V 57

103 FIREL (oleanic acid) 31

104 cycloart-23Z-ene-3f3,25-diol 58

105 3B-hydroxy-cycloart-25-en-24-one 58

106 3B-hydroxy-cycloartan-24-one 58

107 (24R)-cycloart-25-ene-3f3,24-diol 58

108 (2495)-cycloart-25-ene-3f3,24-diol 58

109 (24R)-24,25-epoxycycloartanol 58

110 (245)-24,25-epoxycycloartanol 58

111 (24R)-cycloartane-3p3,24,25-triol 58

112 (24S5)-cycloartane-3f3,24,25-triol 58

113 B-75 #§ i (B-sitosterol) 6,15,18-19,21,35,46

114 B-#HE MFF (B-daucosterol) 15,18,21

115 50-JE# B2 (Sa-spinasterol) 18

116 JIH 8 -4-J75-6B--3-FH  (stigmast-4-en-6B-ol-3-one) 20,21,35,46

117 (24R)-fH §§-4-4%-3-HH [(24R)-stigmast-4-ene-3-one] 6,20-21

118 HEMEMEEE (3B-hydroxy-5a,8a-epidiocyergosta-6E,22 E-diene ) 21,35,46

119 7-8AR-B-4 S EE (7-0x0-B-sitosterol) 21

o)
OH
HO'
98 R=B-glo-(1"—2')--gle-(1"—=2")-B-gle 99 R;=P-gle-(1"—=2")-B-gle-(1"—2")-p-gle, R,=1-0-p-D-gle 104 R=a 107 R=d 110 R=g
100 R =B-gle-(1"—2")-B-gle-(1"—2")-B-glc, R,=6-0-a-D-glc 105R=b 108 R=¢ 111 R=h

101 R;=B-gle-(1"—~2")-B-gle-(1"—~2")-B-glc, R,=6-0-B-D-glc 106 R=c 109 R=f 112 R=i
102 R =B-glc-(1"—2")-B-gle-(1"—~2")-B-gle, Ry=0-pC¢H,-B-D-glc

113 R=OH
114 R=0--D-glc 115 116 117 118 119

OH [e)
0 OH OH
, r\)ﬁ( r\)H/ / M‘/ , H (0] e OH C=)H
OH OH
a b c d e £ g h i

Bl 5 fTOERZEREEEUEIRNNFEN

Fig. 5 Chemical structures of triterpenes and steroids in J. effusus



- 6708 » PER 202111 H B52% $218  Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

*6 ATUERINEIIELEY
Table 6 Flavonoids in J. effusus

M5 A& AFR SCHR
120 ARBEZ (luteolin) 5,16,29,59
121 ARJBEZE-5-HEF (luteolin-5-methyl ether) 29
122 ARRFER-7-O-B-D-H % HEFH (luteolin-7-O-p-D-glucoside ) 59
123 isoscutellarein pentamethyl ether 18
124 NFRE 2 (nobiletin) 18
125 it 2 2% (quercetin) 18-19
126 FEHLBE B EA-5,3'- —F i (luteolin-5,3'-dimethyl ether) 21,36-37
127 5,7,4- =53 - AL EN (5,7,4"-trihydroxy-3'-methoxyflavone ) 19
128 Z A (tricin) 19
129 & XEHE (chrysoeriol) 5
130 2',5'5,7-DU ¥ F ¥ (2',5,5,7-tetrahydroxyflavone ) 59
131 EH P Ceriodictyol) 59

AT B IR ST WAL &4 (159, 170)
) "} Ca. Mg. Ba. NaZ& B, HIELEmLR
9, FEAAMLERILE 9,

HO:O

OH O 2 HIB{ER
121 R,=R;=Rs=R=Ry=R ,;=H, R,=OMe, R ,=R,=R4=OH B 2.1 XHHZRGHIE
122 R, =R,;=Rs=R=R,~R,g=H, R,=R,=R4=OH, R,~-O-p-D-glc . L a1 ;
124 R —Ro~R R y=H, RyR ;R R R ,-Ry~OMe SRHIRAE « A5 REE R FIARAE 350 A o DA #5004
125 R =R,=R,~R,~R=OH, R;=R ;=R (=Ry=R ;,=H . o . , N
126 R\ —Ro—R R ~R.—R ,o-H. R,-OMe, R,~Ry—Ry~OH IR B L&, I A TS R
127 R,=Rs=R=R=Ry=R;=H, R,=R,~R4=OH, R,=OMe =162 BT AL (6313 S A & S I S T P B
128 RiszzRZzRZzR?():I-II(,)Rij:R::OSH, R7:RZ:OMe 02, FAT SO E i B AR S I R AT OB L
129 Ry=Ry=Rs=R¢=Ry=R;=H, R,=R ~Ry=OH, R;=OMe B H2 B (I TR £ T 25 DU A7 2 BEL M PR 1 7 G
130 R,=R;=Rs=R,~R¢=R y=H, R,=R,~R=R,~OH N o o gt p T e S o S
1, BB, XA AL 2 o i 3EA T 5T I E )
6 LEREIIRN SN ESER EERIAL S Y TEe192425] 0 BORIE R (1), AT
Fig. 6 Chemical structures of flavonoids in J. effusus iy (2). dehydrojuncuenin H (71). 4T HZE (74)

®7 OEFHHBEEXLEY
Table 7 Glycerides in J. effusus

ikl EMAFR S R
132 1-O-Xf 250 Bk H i ES (1-O-p-coumaroyl glyceride) 16,18,21,36-37
133 1-O-%F A B H WS (1-O-p-methoxyl ethyl coumaroyl glyceride) 60

134 1-O-MiHEEEH A (1-O-caffeoyl glyceride) 60

135 1-O-FEEEE HEE (1-O-feruloyl glyceride) 60

136 2,3-5F74 X-1-O-X 23 kE 7 k- itilis (2,3-isopropylidene-1-O-p-hydroxycinnamyl glyceride) 18,21,36-37
137 2,3-54 X-1-0-X%F A 38 S B H- il Bs  (2,3-isopropylidene-1-O-p-methoxy-cinnamyl glyceride) 60

138 2,3-5¢ 4 X-1-O-Fi 2R Bt H s (2,3-isopropylidene-1-O-feruloyl glyceride) 21,36-37

139 2-O-Xf ¥R Ik H MBS (2-O-p-coumaroyl glyceride) 18,35,46
140 2-O-%F A S I H i (2-O-p-methoxyl ethyl coumaroyl glyceride) 60

141 2-O-F#RMEH MBS (2-O-feruloyl glyceride) 35,46

142 1,3-O- =X R B I XUCH B (1,3-0-di-p-coumaroyl glyceride) 60

143 1-O-Fi 8RN £E-3-0-XF F2 H i L BUH B (1-O-feruloyl-3-O-p-coumaroyl glyceride) 60

144 2-O-FERIESE-1-O-FE 2 B XUH Jih g (2-O-feruloyl-1-O-p-coumaroyl glyceride) 60

145 1,2-O- [ BBEXCH lE (1,2-O-diferuloyl glyceride) 60
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OH OR, WL
OR, OR
(0]
HO\)\/O\'A/C[RZ O\)\/O 0o HO){O o
A R, HO X N
(6] HO fe)
o) [6)
HO

0 Me
132 R=H, R,=H
133 R|=Me, R,=H 136 R|=H, R,=H
134 R|=H, R,=OH 137 R,=Me, R,=H 139 R=H 141
135 R|=H, R,=OMe 138 R =H, R,=OMe 140 R=Me
R R

HO 142 R=H 144 R=H
143 R=OMe 145 R=OMe

E7 ATOEPHBEER USRI FE

Fig. 7 Chemical structures of glycerides in J. effusus

*8 ATUEFHEBEREETED

Table 8 Phenolic acids and their derivatives in J. effusus

TS a4 R SCHR
146 HFE (vanillic acid) 18,59
147 XRFERHER (p-hydroxybenzoic acid) 6,19
148 FH IR IR R (methyl p-hydroxybenzoate) 59
149 IR (p-hydroxybenzaldehyde) 21,36-37
150 X7 G (p-coumaric acid) 18-19
151 WIEEER (caffeic acid) 6
152 WIHERR 2,06 Cethyl caffeate) 5
153 BIEREZ (ferulic acid) 6,19
154 ethyl 5-O-trans-feruloyl-a-L-arabinofuranoside 41
155 44" FE 33 T HAEIE R HER (4,4'-dihydroxy-3,3'-dimethoxybenzophenone ) 32
156 K¥EZE (emodin) 19
157 balanophonin B 35,46
158 effususins G 35,46

o o o o)
o peasallas e
Ry
N Ry HO OH
2 ! R, OH O O
146 R,=OMe, R,=OH, R;=OH 150 Ry=H, R,=OH, R3=H 155 156
147 R,=H, R,=OH, R;=OH ISTR,=OH, R,=OH, Ry=H OMe
148 R =H, R,~OH, R,=OMe I152R,=OH,Ry=OH, Ry=Et \@
o _ 153 R;=OMe, R,=OH, Ry=H
149 R,=H, R;=OH, Ry=H 154 R::OMe, R,=OH, Ri:%] E0EZ o~ 0 o
OMe
0 OH 0
o oMe MeO@
MeO o)
HO
157 158

B8 AT UOEHEERKEITEMRLFE

Fig. 8 Chemical structures of phenolic acids and their derivatives in J. effusus
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Table 9 Other compounds in J. effusus
G WaEMATER 2230k

159 2,8-dihydroxy-1,7-dimethyl-6-vinyl-10,11-dihydrodibenz[b,f]loxepin 61

160 effusenone A 21,48
161 ZAHE (rutinose) 18

162 3-$3%£-2,5-0 i (3-hydroxy-2,5-hexadione) 21

163 4-hydroxy-2,3-dimethyl-2-nonen-4-olide 29

164 3-oxo-a-ionol 35,46
165 5-F% HJE-2-PRIR RS (5-hydroxymethyl-2-furancarboxaldehyde) 31,35,46
166 2 2 -3-0-B-D-NML IR A & f 1 (maltol-3-O-B-D-glucopyranoside ) 31

167 (E)-pentacos-20-enamide 35,46
168 IE+HPU%E (n-tetradecane) 59

169 ERAEAER  (hexadecanoic acid) 59

170 ErAER 2.l (hexadecanoic acid ethyl ester) 19

0.

& o\/
di
o]

OH

159

160

O

L1750 s
HO” " "OH

161

OH 9H|O

s OH
0 oH N
M( = on
o 070 o

162 163 164

H
° () i
o X P N VY OR
2 o 16 0

165 166 167

169 R=H

168 170 R=Et

E9 (TUEHEMLEYINLFEER

Fig. 9 Chemical structures of other compounds in J. effusus

BRI EE I, HA SR S 1
N Zot SR R R BRI s
FRE LR DAT ORI PUERAEN, WEhLle
My JTEEN . ZEJeilh (55) MESSEHE
(56) NFERIT Ay BADUEEIEN. 27
RESEE . WSl A s, REL iR
P tH — € (BRI P AR B AR H BAS S /N R 12 3))
PR BT A ORI, BABE AP S
EERL AT Z N 9,10- S FESAERMAY), RN
9,10- ~ A FEELIAE KA G W TT B AT 0 B R $E B
AP FETEE P 2l . AT OO E AP RS
BLEI AR, mrRe S TR y -HE TR v -
RAEETM A BUZREsG, ff CUNmghn, sk
LML A R BEFORIN, JEIhEY . TS5
F11 juncuenin G (45) % 5-¥2 tAfi% (5-hydroxytryptamine,
5-HT) %fA 5-HTia FMIHEEZE (melatonin, MT) 32

& MT, B —EMBEER, R\ LEAMCEA
B MPUEEIERN, RN AR 2R HrahAr
PERBY, ghAh, 2,7-—$23E-1,8- - HIE- 5-2%35-9,10-
TEFE (5) F12,8-dk6- FHE- 5- 2 05%E-9,10-
ZEAE (6) Xf B-IEMMEER B A BN I
SH-SYS5Y 4Hiufifh A RIFH LR VE , R EHXT
PR 20 A T TE B ORGP AR FHET
2.2 YRS SinkhE

SCERTRIE, 9,10- —EIERM AL IE (1) X
N B AGS 4. Al AS49 4 pfa31, 5-FfE
F-2 7-¥5FE-1-F3E-9,10- & FE (21) F juncuenin E
(43) XF NFLIRSE MCF-7 410, A & %% HeLa 41
o B B A AR A 340, SER A A A
JE By (55) X AGS 4i/fi. A549 4, 5-(1-
methoxyethyl)-1-methyl-phenanthren-2,7-diol (61) %
MCF-7 4iiffd, ZEJbiE (63) X NATHE HepG2 4
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i, dehydrojuncuenin H %} HeLa 4ffifl. HepG2 4l /i
BA—E M 4H fuag EB040M), JER T RAK effususins
B (76) %I HepG2 4Hffi/F BA — & M4zt %
WYX L6 Jon B AT T L 1) B i 98 3% 1 304649 Chang
10017y M 25 ) E 9 Mg 4 24 T i e A L 2 R 0 AR
b, R H 5 A HEAT E SRR N OGN
ST, RIEWEF T 2 AU AR c-Jun SR
R AR AE T B A8 . AP, Ishiuchi S52F 7T
KL, JE I8 juncuenin B (40). juncuenin D (42).
LALLM dehydrojuncuenin B (66) T it i 7
RAGIREFKGEE-3 755/ B D2 o gl i
HTy FT:, BA RN, Greca Z517380H
I SR YA AT G SR I, e KT 0
Wy, 2,6- FFHE-7- T HFELS- 205 3£-9,10- A FE
(4) Fl 2,7- 32 5E-1,8- - HIHE-5- 20 %E-9,10- — & 3F
(5) HA BEMERSMTE MREYE. 2 TIAR
R, 9,10- & FEFK . FEFRMIER TR RE AT
O Re R A i 2 P b e RV M ) P B R Al T
2 o B M e B MR v MR I T A A B AE A b e
e, HAEFHBLE A A o
23 mEK

Fiti EFOTRI TR I, AT O BEIE TR S BR 2 U I
PUEIEPERR R T A k. BT RE. KA 2,6-—
AT B PRI, BRI CERIREI R 2,7- %
FS-FRHE-1-FEEE (64) HATEN 2,2- R E-
1-77 3 3 (1,1-diphenyl-2-picrylhydrazyl, DPPH)
H T RRIENE (ICs {4 5.42 mg/mL) . Choi %5168
FRIE, AT O FEHE R 553 RO 55 S PR A B A B R
RIPUEAIETE, AR A RRUEMNGR . 1Ak, BEFT
RIL, JEIhE AN A e d My ) B A — € () DPPH Al
22- A - (3- L - R IF M -6- il R ) — i #h[2,2'-
azino-bis(3-ethylbenzo-thiazoline-6-sulfonic acid)
diammonium salt, ABTS]H H&&iEFRENE, HA e
W o 240 J P PR 4 FH 5 O 280 B B A )9 i 1
45 23,691
24 MK

KT 0 B LB BUY i 2 ks> 9 S 40 i — 4
A (nitric oxide, NO). BIFIIRE Eav 2 RAEK T
H4l i/ 2 C(interleukin, IL) -1B A IL-6 HIRE,
[ I ) 15 5 2 — R A IR A A G -2 3R
ik, MRS RE R IR /) BRI IR 2 I AR R
PRI LR EA BEMPUIRIETET), Nishimura 25071
TR LI e AT O S U0 G A S B S a RR

s VS IR ) BN A NO BRI/ F Y-
HPtRAER, 4558 BoRIT 05 T i B 58 A B fE
HA R BRI 1 4 NO BEiil, REAITLHEHA
RHITELE & . 3628 —RAK effususins B B A 5 FH
X2 M B A S P R TE M (ICs0 S 7.42
umol/L), AT CoFL A IR G 1 W o iz —,
A EIF R ATI #0464,
25 E

Ao B A WE A IR ARy oA e 2 AT I
MR EYE, 45 R o HOo S PR B R — e s
P, 08 22 B TR PE AR 55 B C TS % - Wang S5 U205
FA L WEE L A0S 7 Bk 2GR R AT
Fi, GERFIITOEN KT 408 60 % 3K
BA—wMMEER. 228 REVPRE ORI, 1705
FLZEHIAR I 70% SEEHE BN R B . 45 (]
BRI AN ZE N BR B N BRSO B, R
I ZE I BOR i . Zhao ZEHOI g 7-$42%E-
2-HEEJE-1,6- “HIE-5- 2 0@ 24-9,10- & F3E (A7), 1-
(3,7-dihydroxy-2,8-dimethyl-9,10-dihydrophenanthren-
1-yl)ethanone (35) M1 2,7- —§%%E-1,6- - FHFFE-4,5-—
9D MPTEEME, A& 17 X5 6 Fhkll
PR E B OLANZZA% T . MRS B . B
TR TR BRI 21 55 ) 12 Fh A\ 253
R AR TTIRE . ARk E) WHAEEZED
U IEPE, /NI K E (minimum inhibitory
concentration, MIC) {E} 3.125~25 ug/mL. It4h,
Thuerig SE74H T I, AT O FEERR £ BRFEHU AN 2
LTI YRR E GEEWE . BEWRE) 1
BAEPEEN, £EEhmrEtEEE, Fmk
MR (median effect concentration, ECso) 73N
18, 21 pg/mL. LA, STOEAMN AT LT A
KU G, A TR AR 2 e E
2.6 HIN5E

Greca S5B%0156 5 X T O FLA B 4G BIH) 7 A
9,10- & FEZ (12, 13, 22~24. 26. 37), 8§ M
HMEE(133~135.137.140)F1 4 > —H s (142~
145) BHATIEEEERT L, SR SR, BIEY 26
HMEEADR 6 A 9,10- —HIFRNAEMII AR NN E
E ARSI 4 A H R & 4 A R (134,
135, 137. 139) HEHEMMGHIEME, HEY 132,
133, 136. 140 AABONEZEMIIHIEM. ZFa ik
MEAEY 9. 55, 63 X2 A1 H I 1 A KA i
P, SR EREY 9 T RIEE, EY 55, 63
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BA—EETE.
27 Hit

FT Lo B HAT 0 FRE 081 B 400 T R
SANHA P 7128 A (organ anion transport
protein, OAT) OAT1 Fl OAT3 31k &5 24 B % 1
Mukudai ST R I, KT O B S PRI - — &
(W) &4 AD SRR ATE T R
YERL, MNTT G2 fif B AEALTT 5 S50 JI JIL 0 4 457 £

SIS O FEERER, XA T ps3 i@ &
FIEEE B FIZRRARTE T ARG R (. MU 3R
B, T R R S 3 0 i A P A R R R
S IR ) 3R I R AN AR T . BEAh,
REWLAYD 9. 155 /& OAT1 M5, L& 9.
32. 33. 36. 155 /& OAT3 #lliil 7, HRiXLEEY)
AIREA S 2 AR ELAE B, B AR BT O
TG R P 25 B F LR 10,

®10 (TLCEFEFMRSHIHIEER

Table 10 Pharmacological activities of main active components in J. effusus
ZiHAE EY TS SCHk
BER. IR, 1. 2. 45, 55, SR TTRRE SIS R R BUEF B A EL: OTi6s meke/OT (s mekey =53%,  24-25,28,31,
PraEE. Bt 71. 74 OT25 mgkg)/OT sanit(s mgkg)=61%, OTss 2.5 mgke /OT smse(2.5 mgkg) =95%:; 64
AR OT71 s mgke /OT suze(s mgkg) =56%; OT74 2.5 mgkg /OT supiie(2.5 me/ke) = 89%;
HEK293 Fffsl: fL&%0 1. 2. 45 1) 5-HT1a ZARBBIF 5518 65%-
1% 64%, MT2 ZHEBNZH D50 63% 67% 56%
PRI LR 5. 6 B-VERM AL B SH-SYSY 4Rt {b &) 5 F1 6 MANMAEIE R > S
54 94%. 102%
4 o 75 14 1. 21, 40, 42, MTT thtaik: 1b&W 1 % AGS 410, AS49 FIRIAKMHIRSHN 23,29-30,41,
43, 55, 61.  20.1%- 58.8%, ¥ HTn AR THEY 1 B MTT &2 N 9.9%:; 46,49
63. 66. 71. LAY 21 X MCF-7 408« HeLa 4011 ICs0 43315 9.7+ 19.6 pmol-L™';
76 4 HT 4IH R T T4 51 40, 42 B MTT B JE R 5108 13.6%- 23.7%:;
1A 43 X MCF-7 418 HeLa ZH (¥ 1Cs0 23 %4 21.3.60.5 pmol-L™';
A 55 % AGS 40 A549 4 A= KA 2853 71l 20.0% . 44.9%:;
th A0 61 X MCF-7 411 1Cs0 A 10.87 pmol-L~'; 46547 63 % HepG2
AU ICs0 N 16.45 pmol-L7'5 K HT22 4H IR 28 T4 &4 66 B MTT ik
JR 2K 8.4%; t-&W) 71 X% HeLa 41 HepG2 4l (1) 1Cs0 235124 13.07+
12.43 pmol-L71; L& 76 X HepG2 4HAE Y ICs0 9 12.93 pmol-L!
AN AR 1. 2. 4.5 SREVIRFERGESR: a1, 2. 4. 5 RIS 508 20%. 17,38
80%. 80%- 85%
bk 1. 55. 64 ABTS H 1255 k2l e oyt st a9 1. 55 16 1Cs 205 24, 23,67,69
39 umol-L™'; DPPH H HEIERRVEI E Hpr s s tE: th&4 1. 55 1
ICs0 7394 79+ 130 pmol-L™!, {44 64 1) ICso ¥ 5.42 mg-mL"™!
Pk 76 ARZ FEE S UM JORER: (h&9 76 1) 1Cso N 7.42 pmol-L™! 49
EiNes] 17. 55 G 17 WIS 2B AR . AR B R. TOKBEBEN 40,74
W AR, PRI TG . EEERERTE 19 MIC 43310k 3.125. 6.25.
625 12.5. 625, 6.25. 25. 12.5pg LY L&MW 55 WA EH . BE
A B I ECso 7379005 18+ 21 pgrmL™!
EilIFE 12, 13. 22~ & 12, 13, 22~24. 26. 37. 55. 63. 132. 133. 136. 140 X FEMA A 35,39,60
24, 26+ 37.  FEMIHEIZRS BN 57%. 64%. 80%- 70%-. 80%- 75%. 20%- 17%-
55.63. 132,  54%. 40%. 40%. 70%. 70%
133, 136.
140
MEIEHEAE 9. 32, 33, 36. L&Y 9. 32, 33. 36. 155 X} OAT3 I ICso 0 H128 1.3. 1.1, 2.8, 1.1, 32
FHEIB 155 2.3 umol-L™'; L&) 36.155 1) OAT1 Y ICs0 23514 4.4.3.5 umol-L™!

Rik
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3 I&KRRA
3.1 ATTEHRERS

RIS A A - RS 0 2 51 R i 2tk
JRGME R i, PRI NANTRRFEZ — KT O
HRIEE B RIFIIGARIT 8. 20 AR, T
O E RIS TR VR, B ORI R
WK, BAMER, HRBETHRED G
ZIRI R RIS, AT S LU R IR AL
Hdy TR IR AR %, A tsdr, M
I PRHET N
3.2 JATTERARINEE U

O AT Mg SR BUER BT AT (0 B 2 36 97 HOR BR AL BE 7T
HERE PRI RT3 K6 200 51 8 & BEHL 2> MG T 4G
OERITE) MGIEA (ORABEM, 4R ER,
P SAIRETH B AR R IR AT, PR IR BEAR 1 /K
Vo, BT ALE B R R T AL T R, R
ST O EAEIRTT FURBRALAE TCERE 77 T LA B il
WRITRG R EIRYONIT O ERIGIT 70T 2L
1] S A AT 0o O6T B R PRI R, 5 B 2 I 4%
SEH, &2 “AAENT 23h, LFESkK, R
RV, B AR RO BA BE S48, (R iU T R TG 3
WA IEH, M0 FOR AR 2R 2 BELBBT PR A
PR, IERRIT R T E A,
3.3 RTTRATMERRBR K

RYEKBHRYE (L) 1 <Kk 2 HEm
N, 38 T OB R PN GRIT AT HE IR AR 2 200 1,
BT 170 B, U5 26 9, AT RERN 98%, KA
RN RN . G5 RRB, KT OB IRTT 0 I R
JPRURE, RITIETTERIE . TR TR %
S, (EAERIET . REBERHTOF S
R EAIN L A AR ARG IR & 95 ], Al
HRIK 100%, HAST OB R FRIURIEG KIGH
B M. BT
34 JRTTEAMER

ST ERGRN T2, Bl HFRIT Ridgk
ik, KEARIE . BEYE . T O Rk R
PAT I A 2 B T VD IR S R I R T R
15?%*&}‘*[13,85—90] .
4 HEESRE

STV EE SR 2, NSRS,
7YY, HAT M RRMBENE. B, ER
HMIE TS AT O E I o 2B AE B R FL I R
N T KERIFFE AR, WIT Oy B4 e

T 170 MEEH, FEAAHE 9,10- & FEK (54 45,
FEFK (19, FERZRIE (745 HMEEE (14
AL HEEZE (1245 =iE &S ARE (224, H
H19,10- A FESR. FE2K. FER SRR R O 2
T PE R B . IRIEILA B 745 SR b, T OB A
HHEER. PR, PrE L. PUE. W, Bk,
PESE RIS TE, IEIR B DA R B T T %R
RIES AORAEE . FARIRDIRE G B ek
RIRZ A K O & AEIEIRTT

SR N AT Co B PRI 78 2 B b T4 . Bt
FERE . DR S iR A M B, X A T v 1 ()
R, I T O 2 B G 1 B 9 £ 15 B T A
HSEES, ARNIERE. FROR R BAE RIS B
XFEE R LAY, RSP, E
KAJENF T WK A b, (T OERS 2%
RNRAEBAINE, G277 —, FEAR NI AN
GEMWE R PIRIE. HL, RKkEUVERGI
JRIT OB B . BEAE . 25305 KoEn A
LW, DR ITE T R AR AL, R
KT OB 7= i R FRI AR R

FBFR FAGEAFAREEFEFR
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