* 6066 * F8 B 2021F108 #5238 B198  Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 19

BB W REMILFE RS R AR RER

kR L2 wHL2 R O#2 T R

1. R A TR, A KA IR T R R B e s, 1P BN 546300

2. TTHITG RSB S22, R B S 4 T TR E K E AR, SO0 HEAR 541000
3. BEVEALAFE TR ARSI RSV SR E SRR E, SOV BN 546300

W E: WEWE Sreblu VIR T ZE (Moraceae), 4 22 Ff, EENAFWIMATMAMEEE. KEH 7/, F=Fi
Ui %R Z FEYIBAE N G LG, 2R DTSR, HAR SRRy AR T R AT AE Y L ZR IR AR IR e 2
A, HARSK. BER REMRAI A, BAABUME. Bk, BU. PUEAL. PUFR. b, BURSZEIER . XHIE
SR HY B W R AR R A AN 2GS M T SR SR TR, AR AT R iZ B IR S .

X PSEME; RINERI SIS PUR: PR B ek

FESES: R282.710.5 XHRFRERD: A NEHS: 0253 - 2670(2021)19 - 6066 - 10

DOI: 10.7501/j.issn.0253-2670.2021.19.030

Research progress on chemical constituents and pharmacological activities of
plants from Streblus

ZHANG Gao-rong! %3, HUANG Xi-shan?, HUANG Yan?, LI Jun?

1. Key Laboratory of Exploitation of Microbial and Botanical Resources, College of Chemistry and Bio-Engineering, Hechi
University, Yizhou 546300, China

2. State Key Laboratory for Chemistry and Molecular Engineering of Medicinal Resources, School of Chemistry and Pharmaceutical
Sciences, Guangxi Normal University, Guilin 541000, China

3. Guangxi Universities Key Laboratory of Research and Development for Characteristic Resources in Northwest of Guangxi,
Yizhou 546300, China

Abstract: The plants from Streblus Lour. (Moraceae) consist of 22 species distributed in east and south-east Asia, seven species of
which can be found in southern and south-west China. The application of Streblus species in traditional Chinese medicine has a long
history. Chemical constituents of plants from Streblus include phenylpropanoids and their derivatives, benzofurans and benzopentanes,
flavonoids, steroids, triterpenes and other kinds of compounds, etc, with pharmacological activities of anti-tumor, anti-inflammatory,
antibacterial, anti-oxidation, anti-hepatitis virus, hemostasis, analgesic and other activities. Research progress on chemical constituents
and pharmacological activities of plants from Streblus were summarized in this paper, in order to provide reference for further
development and utilization of this genus.
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AR B 1 I ERFT 7 027150 a8 A SR AR A 1) 24
PG S GRS A s e, BE R T2 1
Y J R BRI S R AL S B R AT TR
o BT KRERAEYIEE T HAYNE
P, PR 7 HORIEZG PETEVE R G . AT
Xof B B RS Je AL A S R AN 24 B R B T 9T R
BEATERE,  DLID9 RS B SR A 1 1t — BT S AT
KA IR BER, 2 PR o
1 LERY

BT 70N B3 3 00 8 A s o R AT RS
WA AT AT, FE S BRBIRNRER
HATA . RIFRIEM I I e B, HiE
K. mER AT S
1.1 KRAREREITEY

KHNRRA G YIRS B W R T2 A1,
R FEAEN . B R PR IR T R
EYUARNEER . KNI LA LB N2
R, &A1k, NESE R Y b o A5 2 8
PR R S HATHEYIL 52 4. Li S EAEG B 0o
751533 erythro-7'-hydroxyl strebluslignanol (1)
threo-7'-methoxyl strebluslignanol (2). erythro-7'-
methoxyl strebluslignanol (3). strebluslignanol (4).
6-hydroxyl-7-methoxyl-coumarin (5) £ 6,7-dimethoxyl-
coumarin (6). Li SF1CTTIAES B REAR b /) 245 21
erythro-4-hydroxyphenylpropane-7,8-diol (7). (7S,
8'S)-trans-streblusol A(8).(7'R,8'S)-erythro-streblusol
B(9). (7'S,8'S)-threo-streblusol B (10) . 8'R-streblusol
C (11). streblusquinone (12). (8R,8'R)-streblusol D
(13). streblusol E (14). threo-strebluslignanol (15).
9-B-xylopyranosyl-isolariciresinol (16). 5-methoxy-9-
B-xylopyranosyl-isolariciresinol (17)+ magnolol (19).
1,2-di-O-B-D-glucopyranosyl-4-allylbenzene (18) .
glycosmisic acid(20 )+ threo-4-hydroxyphenylpropane-
7,8-diol (21)+ obovatol (22). (1'R,2'R)-erythro-anethole-
glycol-2"-O-B-D-glucopyranoside (23). chavicol-1-O-
B-D-glucopyranoside (24) (7'R,8'R)-threo-strebluslignanol-
2-0O-B-D-glucopyranoside (25). magnolignan A-2-O-
B-D-glucopyranoside (26). (E)-3-hydroxyanethole-f-
D-glucopyranoside (27). (1'R,2'S)-threo-anethole glycol-
2'-O-B-D-glucopyranoside (28). magnaldehyde D (29).
randaiol (30). isomagnaldehyde (31). cedrusin (32).
(7'R,8'S,7"R,8"S)-erythro-strebluslignanol G (33).
bergapten (34) H isostrebluslignanaldehyde (35),

Li Z5U8IIAS AR 2 73 8545 21 strebluslignanol F
(36) Nie ZINEYE AR B152I(T'R 8'S) -4.4'-
dimethoxy-strebluslignanol (38 ) 4-methoxy-isomagnaldehyde
(37). 3,3'-methylene-bis(4-hydroxybenzaldehyde (39)-
3'-hydroxy-isostrebluslignaldehyde (40). He %[12:20]
AR B8 BB B R o 4y 25 15 F bergaptol-5-O-a-L-
rhamnopyranosyl-(1—6)-f-D-glucopyranoside (41)
bergaptol-O-B-D-glucopyranoside (42) . umbelliferone
(43). scopoletin (44). scoparone (45). indidene G
(46). indideneD (47). indideneE (48). indidene
F (49). (S)-marmesin (50) 1 indicus H (51). Zhang
SRR S B b oy BEAS B 1 ASETRR JR P
&) pheglyoside A (52). #5'EF i JEAE Y 2K A 25
RKEHATEDIZ R W 1.
1.2 FHRREFIEH KRR

8 W e M4 I R e S 2R AL S W ) BE
T I FIR IR IR B b 95— TR, XK
W = A AE RS B o He S5U20 ARG AR
4y B4 B 2R H PR AL G4 indicus A~G (53~59)
F1 methylpicraquassioside A (60). He 2520 M fEHS 5
o AR R B 5 )(+)-indidene A (61D
(—)-indidene A (62). indidene B (63) F indidene C
(64). B B Ja R4 Hh 24 S R e R 2R I T e P 4K o
ZiF LI 2.
1.3 =l

TSRS AE B AR TR 2 oA, B
WHRAEY) B 5 . ST I
MHAERAEY . Li FEEGER O 5 545 3
ginkgetin (65). Li S50 1S)\ES B RSB b o 145
3| kaempferol 3,7-O-diglucoside (66)+ isorhamnetin-
3-O-glucoside (67)+ 4’-methoxyisoflavone-7-O-[0-L-
rhamnopyranosyl-(1—6)]-B-D-glucopyranoside (68).
kaempferol-3,7-0-o-L-rhamnopyranoside (69 ) . quercetin
(70)+ quercetin-3-B-D-glucopyranoside (71)+ quercetin-
3-O-rhamnoside (72) hyperoside (73) 1 rutin (74).
A A TP R R A S R S A R LA 3
14 EERE

Rl B P2 Y B R A B — 2R A
Yipr, FEEPERERT. FE Mz
BRI R S E 2 im0, Hh DR
RSO TE . Singh ZFR2 S FR Hh 4) B 15 3]
asperoside (75). B-sitosterol (76) F1 stgma sterol
(77). Prakash ZEZBIN\ES'E A 4> 251551 sioraside
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Fig. 1 Chemical structures of phenylpropanoids and their derivatives in plants from Streblus
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Fig. 2 Chemical structures of benzofurans and benzopentanes in plants from Streblus
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Fig. 3 Chemical structures of flavonoids in plants from Streblus

(78). Ren ZER24 )\ b rp 43 2549 3] digoxin (79).
( + )-19-hydroxykamaloside ( 80 ) F1 ( + )-5-
hydroxyasperoside (81). Bai ZE2I\ &8 if 73125
#3%1| glucostrebloside (82). strophanthidin-3-O-0-L-
rhamnopyranosyl-(1—4)-6-deoxy-p-dallopyranoside
(83). glucogitodimethoside (84). strebloside (85).
mansonin-19-carboxylic acid (86). gitodimethoside
(87). glucokamaloside (88). mansonin (89). (+)-
3-O-B-D-fucopyranosylperiplogenin (90 ) Al (+)-3'-de-
O-methylkamaloside (91). Miao S50V )\ 58 15 44 v 75
%493 strophanthidin-3-O-a-L-rhamnopyranosyl-(1—4)-
6-deoxy-B-D-allopyranoside (92). #4'E5# J& )+
A S S5 K LR 4.

1.5 BRI H AR

MHE S IR Bz st AN S B A B R A

IR WE R FE R =R, AIRRE R AL, 2
Jid e SR FY e R A I = RS o /\ﬁﬁﬂc
GBI RIS RS, RIS S AR
TR E Y. Verma 52T MHY B4 25 Bz S B Hh /)
%43 3 =% uvaol (93). brythrodiol (94). myricadiol
(95) Fl betulin (96). Singh 2522\ HY 43 B9
33 =¥ oleanolic acid (97). alpha-amyrin (98).
lupcol acctate (99 ). farnesyl acetate (100) 1 farnesene
(101). Aeri ZFPSPVAE AR 40 29453 1 AN
[ AN 2 /N8 ) N B 2R AL S Tupeololeate(102)
hexacosenyl lactone (103) H1 cerotic acid glucoside
(104). Li ZEEMESE 0ot 1 73 B545 2] perlolyrine
(105). mogroester (106) H 5-hydroxymethyl furoic
acid (107) . H5'5 #4 Jm A i 58 L oA 2R L &)
AL 45K WL 5.
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86 R;=COOH, Ry=c, Ry=OH, R4= H, Rs=H

HO
87 R,=CH,, R,=f, Ry=H, R,=OH, Rs=H
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Fig. 4 Chemical structures of steroids in plants from Streblus
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Fig. 5 Chemical structures of triterpenes and other constituents in plants from Streblus

2 ZHIEGEM i SGC-7901 ZHMRHMHNEM:, KIMIHERE N
2.1 $uhdiE 80 pg/mL B, 7 i ERAE AT 3 Fofrfic 4 Py 0 ) 22
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B HeLa 40, A ERzs KB 400 E g B W R AP ir g v, HL A 258 250 & A 5K
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Y. He S5ERORIFFTR W MERHS B A% B2 b 70 B 45 3 1Y
indicus H (51). umbelliferone (43) 1 scopoletin (44)
XPNIBE e BT 40M0A A Reim e, AR
J& (median inhibition concentration, ICso) 1E 47N
(3.5£0.1). (42£0.3). (8.6%£0.1) umol/L. Seeni
SR BOUGIF 57 3% BTG B A0 AR 12 FRUAD e A0 410 ) N B IR
HOS 2l A1\ Sk 8958 SCC-15 A 4 K, FLICso
{553 %4 0.3+ 0.01 mg/mL, it FRARRERR L RERR L
2 P A T B O A 1 RIS B L R
ZIRE M (cysteine aspartic acid specific protease,
Caspase) -3. Caspase-9 Al B ZHfflitk -2 EEEH M
ST, Alamgir ZEBRA] 104 20, 25,
50. 75, 100 pg/mL #5'F B2 R A BRI 2K
WRTC T YA BIEAR B ) TV Fe LA 0 1, 45
SRR T 22 2 O S B g s ok,
SEXEHEOALIRE (medium lethal concentration,
LCso) {H°N 45.21 ug/mL. Neekhra %532 573 0 M
B B4 2 215 21 190 strebloside A1 mansonin
REGHIH] KB Ui bR, P R (median
effective dose, EDso) {43514 0.035+ 0.042 mg/mL.
Rawat Z5B3IGIF 7T 2 WIS W) IR S VDR it A-549
MEA RERAPHRIENE, H ICs H/NT 10 pg/mL.
22 %

Wi o S0 B 2R 3 10 /0N B H b A
RURIFERG B W e 2R S B ) A I R A I . TR
CPBRRHU) J BT BRI T R i, 4R R
Wi R £ Wi A IO 45 245 /) B0 A B o P 28 22 4
N (420+118) g, FHEZAN (680+124) g, K
BB AR B I TR £ TR A B EL A B R B T T i
F . Sripanidkulchai B4R FHARRLE5-F/N BRE M
AR 7Y T2 g 22 W7 T 1A 4T B 4 E R TR AT T S R
H ORI R, R/ R M IR AR B S 6
o, WAL AR ER K, SEIRAH S TR B Sl
FEEU) 125, 250, 500 mg/kg, BHMEZG4HLF A
FREN 10 mg/kg, SXTHRAIAHLL, SO0 2 FORH 24540
P56 52 2 A0 ) /s SRR T KRR R L 5 IR B A O
P, BTN 500 mgkg I, TEZ5%5 6 h J5 40
ROR B W 8 LPS ¥ SRR T, 2
ok -RAEME Y 1 (reverse transcription-
polymerase chain reaction, RT-PCR) Az &5 [ 43
DINE AV NEZ A U = T 7/ IDS I N A A
(cyclooxygenase, COX) -1, COX-2. if5'FH—% 4k
A& (inducible nitric oxide synthase, iNOS) HIfS

fff RNA (mRNA) HJFRIATEN, 45REH 50T A
FHEG, FHES'E W O RS2 EY) 4 mg/mL 403 2 h /5,
el 2% FRIK COX-2 A INOS mRNA )ik (P<
0.01), %t COX-1 mRNA [IFIEEA F0, KNHE
Baut#E 3, & B, 89 R SRS B A bt
R, BT RHLH R @ E R R E] CoX-2.
iNOS mRNA [P35 K5I
23 E

PO E LI T T GBS B A B RIS
Yot SR . R . RSB . B4
BRPA . ZRMMF R PRSI, AR B4 - HR A -
7-0-0-L- 5. 25 Wi I -(1—6)-B-D-78 % il 17 6T B3 2 (03
B ERTE AN AR 4 B B A B PR T
Taweechaisupapong 55 B3I 70 M1 EU AL IR 5 1) B9 ' 4%
CBEBEHUIBONT €0 Bk B 7E N 91 Bz 48 B 1 5 Bt
PER S, 25 R E M SRR HU 15.6
mg/mL, 4525 1 h J5, Ael8EERRIK A GSERE T
TP MBS B OB EOR SRR R B EN 125
mg/mL I, #5258 5% 1 min B A8 5 35 FRA% A B8 Bk
R PRI PP s P8 B R 2 B B ) o ek 2 )
N 125 250 mg/mL B fig B 6] 3 SR B R
EIR, RSN 41%. 61%, MEBREE
WA, RS E W LRI DU R A PR
% . Taweechaisupapong 5 BOVF 7t 85 5 B IH-$& HUR ik
FIZKH BRI B 60 s Jim MR VRRE A R AR T B R BT 11
MR, 760, 0.5. 1. 3. 5. 6hELE R, 45
BRI, HARMBKAL, BRI BGRME C RS T
AR EEER A 2R (P<<0.05). Kumar %507
W ES S PRI A IE Cbt . A H be. BERR 41K
T R S REUN VRS N R A RIS, 45 SRR B IE
CLJE AE HU) R FE I ZE U 300 o A T R R A 1 AR A
I EAR 98 17.50. 12.25 mmy; F011] HE % 25
4K, MEEZ2 58 18504 13.35mm; BEFER 2
Ty 25 47 R R e 2 B ) et 10 o) 40 €67 6 R A
ALK, MEBERDHZ8 1435, 19.5mm, Ktk
5 B R P B EA (R K 117K RT A/ T P 4
AT A7 11 s {8 o
24 MEMNK

2 2 ZE L DOV 5 8 1 AR I ) A T BEAE )
PR LB AU AI K B — 2R 365 5655 )F DPPH H
HHE . FREAE A B B R RE R e S, R
Rt iR 2 B2 HU )% DPPH. F3EABE = 1
FEERRBE 5k, RO T PV IR 2,6- BT -4-
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Ry, RETES B R R B A RIFR BT
T . Neekhra Z5EB8IR FHRS B R /K EESEH) 204 40,
60+ 80. 100 pug/mL j&F% DPPH H 31K 77 L0 5L
HprE st 4R B RERAER BA R &R
P, HIEBRE AN 45.88%. 52.21%. 54.90%-
60.28%- 63.13%. Prasansuklab 5B 57 88 B A I
IKEE SR HUY)IERR DPPH [ HARRE 1, 45 BRI
BRI K EE SR R DY 1 mg/mL I, HATE
% DPPH H HHZE[MIAE S, HIHFRFEN 16.58%.
2.5 HAFR

Li SEEIF SR B NES B W B S B b 7 545 2
] 6-hydroxyl-7-methoxyl coumarin F1#E 52 GE G547
il 2. 2R 147t i Chepatitis B surface antigen, HBsAg)
(530, FHIZE 55904 29.60+ 89.91 umol/L. Li %]
W FUE W NS B W) Rz g B vh 70 85453 21 magnolol
F 9-B-xylopyranosylisolariciresino fg %1l 2, 5
7 e PUJi (hepatitis B e antigen, HBeAg) (il
4 2.03. 3.76 umol/L) il HBsAg (HlIf K 6.58.
24.86 pmol/L) )53
2.6 HIHI Na*, K -ATP REEME

Bai 52T FU R B AES B 1 20 B 15 B a0
strophanthidin-3-O-a-L-rhamnopyranosyl-(1—4)-6-
deoxy-B-D-allopyranoside. glucostrebloside. strebloside
A1 mansonin A% & E M Na©, K™ -ATP F [¥13E 1,
AT 1Cso N 7.55~13.60 pmol/L. Ren Z5[0lfj
T WIS B RIAE | B 23 B A5 3 ) (+)-3-de-O-
methylkamaloside F1(-+)-strebloside X} A\ &5 iz HT-
29 4. A\ 9P 5% OVCARS 4l A2 %% MDA-
MB-435 4 RN, H ICso 073
0.93. 0.64+ 0.62 umol/L 1 0.17. 0.079. 0.13 pmol/L,
HAE B 54085 Na©, KT-ATP R G A 5.
2.7 PG RRPERE

G RSB S HIRIE 7088 B s B A it T A B A
PR T A% B Ak e € s o 0 755 RO P 75 3 12
24 7 i T IS TR < T A B R o UK ) O
62.5. 15.6mg/L i, #2554 55.9% 41.2%,
2 T HG B AR A Tk TR IS TR £ TR A IO B
AR SN R AR R
2.8 [EIM#E

Kumari 55921 A BE AR VE 31 2855 5 HORE PRI /)
SRS T FUHS I SR U R B A P, &6
®Y], SIEWXRAREE (19.75 ) MHEE, #
PRIRA/NRIA R (1225 ¢) BEMK: SIEW

S HEZH I BB (4.35 mmol/L) AHEL, HEFRIE L/
BRI TR (14.85 mmol/L) i EHE: S5HH PRI /N
SZHAHEL, 25 T85'E B2 I 150, 250, 500 mg/kg
K25 B # B 2 mg/kg 40FE, #4525 1d )5, H
MR 3 54 11.15. 9.85. 8.65. 10.15 mmol/L; %5
Zi4dfa, HIPEED RN 9.17. 8.13, 545, 5.95
mmol/L. Gadidasu ZE4IHF 77 585 H-$2 B4 200
400 mg/kg FPHMXT RE 2548 FI AR 10 mg/kg % &Mk
Ve 2175 5 1 E B K SR B R, 4525 1 h
Joi . BRI 200 400 mg/kg ZHFN B A 6] R
22 I IR 205310 273.8 271.24 267.4 mmol/L;
575 8h 5, HYEMIHHZEY) 200, 400 mg/kg FIBH
ST 24 2H ) R AL 43 0 9 239.20 2352, 230.2
mmol/L, 455 3% BIEY B LU = A2 T 5 RATEZ
& BIAIRAR 4 (T IUEE F « Vemula 25 14415R F U 4A
M W 75 ) 10 K SRR PR 0 A5 L AT A 8 A et
PRI B SR, 25 RSB EXT R4, 1
A NE R WS TR R E T &, L bR {E 53
WA 79.77. 196.17 mmol/L; #5585 w - $EEU
200+ 400 mg/kg FHPHIE 2% F1 ARk 5 mg/kg A FE 5,
HAMBEE 2> B8 193.9. 186.35. 131.99 mmol/L; [
HIN RS, G2 MBEE > A 144.46. 118.71
mmol/L. £ BT, BSE W IIEU B A R IF R
AR TSP
29 Hit

Nasrin SEASIF 70 HS B B H RS2 YD 60 N 2140 g
HRBC fEHFE YERIME R, 45 B AES B I FH e
HU4 200, 400, 800 pg/mL ] 3 25 6| HF% S 1A
LA PRIBE AL, MHIZE AN 46.53% 56.52%-
65.14%. Rahman S5UOVRHF 773 B BB R 42 HLA)
A EEAEEY) . WAL R ZE R8BI BUE
YER . Singh ZEUTNESE W b 23 BS 15 2R HE AL &
W) asperoside Al strebloside XMt 2 22 14 75 A HLE
BHARAFEMEH, 458K M asperoside 10 mg/mL
strebloside 10 mg/mL 4bFE 2~3 h P HERFMEME 24 22 14
HH4 H R HE. Prasansuklab ZEMSIT 5788 S it £, B2
IR R A T B A RIS i 1 A
Lt HT At s, B2 0.625.1.25.
2.5, 5. 10. 20. 40 mmol/L X} HT» 40 it 3 j5,
HTo A AN FIFE BE 28, 7SR 3 1
K A THYE W CBEHEEUY 3.125. 6.25. 12.5. 25,
50 mg/mL AbFEJ5, I8 MTT Lk fi i i LR
AL, ARR YL ES S RSB T 2k
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JE4 50 mg/mL I, HTo 405 J1REE K 5 2 5 Xt
MM, HAERNUH S ARE AR R %
R S K1 (apoptosis-inducing factor, AIF) [
YHARIE TN miA% S F K -2 (nuclear transcription
factor-2, Nrf2) & HFRILKFRKNFH. Dutta )
W 7T 2% W1 8S B Rk mr DUAE D e RE TR ) .
Pagthinathan S5O 713 B ES B Ao - i 4K B
Wit ] DA /N B ) 274X . Pagthinathan £501
AifF 70 3% B NES B B i eh SR 4 1) B 1 o) A U AR
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