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Research progress on chemical structures and pharmacological effects of natural
aucubin and its derivatives

HAN Man-fei, ZHANG Liu-qiang, LI Yi-ming
School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Aucubin, one of natural active constituents, is widely distributed in Chinese materia medica, such as Scrophularia
ningpoensis, Eucommia ulmoides, Plantago depressa and so on, and its pharmacolagical activities have been paid more and more
attention. Nevertheless, aucubin derivatives are rarely reported. In this review, the chemical constituents of aucubin derivatives mainly
included 6-O-substituent type, 10-O-substituent type, 6,10-O-disubstituent type, 6'-O-substituent type and other types, meanwhile,
their pharmacological activities, such as anti-oxidant, anti-inflammatory, antibacterial, neuroprotective and antitumor activities, were
summarized in the recent 10 years.
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SRk AR 37 CC A TR 1 h, W HRELS
WMAFGE R TG, B E R 31.41%. 1E
TR, BRI IR AR S L B LA TE
{EL i A W JLAT AR AN B 40 S AR s PR I 25 iR R
8o AL ZNRIR Wb skt S B E AT A= 2
FFIT 10 AERk IR B AT A= P i) 24 B4R F gk
ITERR
1 BRI E R EH T 452 R

AR ik - S8 A AT AR R U
T Z 2R} (Scrophulariaceae ) % £l ( Loganiaceae )+

LR} (Verbenaceae) EkftFl (Globulariaceae) .
ZEHIEL (Plantaginaceae) %124%} (Orobanchaceae)
PWER}L (Cyperaceae) FIEIERL (Labiatae) FHAIH,
Kz oA ZSRHay b . Skt E AT A LA
B I A B, AR ORI A 7E B b IR
FrEFEI NS5 K 6-0 BB I AT EY
10-0 BB WA 4241 6,10-O XA CHE - B8]
HATEY). 6'-0 BURBRHH T AEY) . Hifh2k, I
th 6-O BUH SIS E AT AE Ve HAR AP B R IR 2
REIR=) IR I AT AE M) 2R BORIE WA 1.

R 1 RAFHEBH R ETEY
Table 1 Aucubin derivatives in natural products
4 i AL oy EX SCHR
XS KRICHIRE Centranthera grandiflora 45 6-O-methylaucubin 5
(Scrophulariaceae) Bentham
KE L% E Pedicularis rex C. B. & 6-O-ethylaucubin. 6-O-ethyl-epiaucubin 6
Clarke ex Maximowicz
Veronica derwentiana Andrews i F#84  derwentioside A, derwentioside B+ derwentioside 7
C. scrophularioside
Veronica topiaria (L. B. Moore) Garn. It topiarioside 8
-Jones
Verbascum lasianthum Boiss. ex unduloside 11T 9
Bentham lasianthoside I lasianthoside II 10
Verbascum sinuatum L. i F#85 sinuatol. 6-O-B-xylopyranosy- laucubin 11
sinuatoside
Verbascum xanthophoeniceum Griseb. i 343 nigroside VI 12
Verbascum undulatum Lam. Hh F#84>  unduloside. nigroside III. nigroside II 13
HEIAE Verbascum nigrum L. nigroside 1 14
W&t BEAE Verbascum phlomoides L. 1t phlomoidoside 15
Scrophularia lepidota Boiss. scrolepidoside 16
%% Scrophularia ningpoensis Hemsley 4% scrophulninoside A 17
Odontites vernus Dumort. i _E¥4>  6-O-B-glucopyranosylaucubin 18
M RBEE Lagotis yunnanensis W. i EB4)  10-O-[3,4-dimethoxy-(E)-cinnamoyl] aucubin 19
W. Smith
HE K B B0 W0 Penstemon  fruticosus #h 353 10-O-cis-p-methoxycinnamoylaucubin «  10-O- 20
(Pursh) Greene trans-p-methoxycinnamoylaucubin . 10-O-
foliamenthoylaucubin
Wulfenia carinthiaca Jacq. HiFEB4  isoscrophularioside 21
o b e R} Vitex pinnata Linn. Wz pinnatoside 22
(Verbenaceae) Vitex limonifolia Wall. Wz limoniside 23
K7 Vitex peduncularis Wallich ex # )7 agnuside. pedunculariside 24

Schauer




¢ %% Chinese Traditional and Herbal Drugs 2f 48 3% 2% 19 3 2017 % 10 A ° 4107 «
gE1
B i i EMHFR SCHR
LR} H AW 4 5 Buddleja japonica Hemsl. A buddlejoside Az 25
(Loganiaceae) 44 B Buddleja crispa Bentham A buddlejoside B~ buddlejoside C 26
BRAEFH Globularia cordifolia (Podp.) O. Schwarz. H R4 globuloside C 27
(Globulariaceae) Globularia trichosantha Fisch. & C. A. Meyer  #i ¥4 globuloside B 28
Globularia dumulosa O. Schwarz. Mo L35> dumuloside 29
ZERiR Plantago carinata Schrad Mo ¥4 10-acetylaucubin «  6-epiaucubin « 30
(Plantaginaceae) 3,4-dihydroaucubin
7P Bellardia trixago (L.) All. AEL melampyroside 31
(Orobanchaceae)
PERL FMF Cyperus rotundus Linn. = 6-0-p-hydroxybenzoyl-6-epiaucubin 32
(Cyperaceae)
JEIEEL (Labiatae) AR EIKIS Stachys lavandulifolia Vahl. o 35> 5-O-B-allopyranosyloxyaucubin 33

1.1 6-0 BURHRM RS E T4

FHATNLE, ERAYH I BRI 6-0 B
R B AT AR A 23 A, Hd 20 kAT
ZZ @i (B 2). MIEH 6-0 Frde i i A1
ANFN 6 2%, Hr, 6-O MEEMEIIEE. RIAM
FIRTEWIHIL EP4 6-O-methylaucubin(1).6-O-
ethylaucubin (2). derwentioside A (3). derwentioside
B (4). derwentioside C (5). topiarioside (6); 6-O
PR SRR L AT YR &4 unduloside
II (7). sinuatol (8). nigroside VI (9). unduloside
(10). nigroside III (11). nigroside IT (12). nigroside
1 (13). lasianthoside I (14). lasianthoside IT (15).
scrolepidoside (16). buddlejoside A, (17); 6-O fir
B MR LT EY Rt a M 6-0-B-
glucopyranosylaucubin (18). pinnatoside (19); 6-O
FriEm R LT EYHLEYH 6-0--
xylopyranosylaucubin (20). phlomoidoside (21);
6-0 FrEHEIENTEV I E A sinuatoside
(22); C-6 (LIEHFRIF IS globuloside C (23).
1.2 10-0 ERK BRI REAE T4

FARF=Ph ORI 10-0 BUARHE - 3 24
FATEWIL 134 (B 3D, 10-0 A PIH: 5
AR PP g 3 S5 AN R B B R [T, b C-10 S #2M1R
i 4 3 AL &4 10-acetylaucubin (24) .
buddlejoside C (25). scrophulninoside A (26).
10-O-foliamenthoylaucubin (27); C-10 fiZEFER
FEBE AT MM A YA 10-0-[3,4-dimethoxy-
(E)-cinnamoyl] aucubin (28) . isoscrophularioside (29)+
10-O-cis-p-methoxycinnamoylaucubin (30 10-O-trans-

p-methoxycinnamoylaucubin (31); C-10 £/ 7E# 2K
BT AWML & WA agnuside (32).
pedunculariside (33). limoniside (34). buddlejoside
B (35). melampyroside (36)-
1.3 6,10-0 SUERAHRI A 1T 42

H AT B Z A 5 ) UF globuloside B (37,
K 4), KRHT G trichosantha i} L3R4y .
1.4 HEE 6'-0 BV B I E T4

Hir XA zEhLEsWIkX 2 4
scrophularioside. dumuloside (38. 39, & 5), H
FiibE9 39 M\ G dumulosa Wit F35 5y 7 8153,
XA X B BIZ A S .
1.5 HAh B EITED

ZRUEWILE 54 (K 6). WRIZLMFF RA]
32 K —RBRH IR C-6 A7 LL o M RUEREA
AR, 33 A 6-0-
ethyl-epiaucubin. 6-O-p-hydroxybenzoyl-6-epiaucubin
(40~42). 5 —RBRM ML 3, 4 L2 XCEH C-5
PEFEA R HUAREEE], 3L 2 42 3,4-dihydroaucubin.
5-O-B-allopyranosyloxyaucubin (43, 44).
2 THIEER
2.1 MENRIEELIER

BRI R LAH R R B R, B
FAATOCEAAE o BrAETh B A s Sk
ISE AT RSN SARAGIE PERIE IS, RIEN HaO2 H
M3, B RN A N S T B R A —E RS
BRACR, (EXN T2 H HEEAE A &1 B A 1)E
PREESICT HUR MR . BRI S FL A Jonh B 4
FES T B A RIFIERICR, 7E 2.60 mg/mL

6-epiaucubin .
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R=methyl

WwOR3

OR,

OR,

7 R,=R;=H, R,=trans-p-methoxycinnamoyl
8 R;=R,=R;=H
9 R,=trans-p-hydroxycinnamoyl, R,=carbethoxy, R;=H
10 R =trans-feruloyl, R,=R;=H
11 R, =trans-p-coumaroyl, R,=R;=H
12 R,=trans-cinnamoyl, R,=R;=H
13 R,;=R;=H, R,=trans-cinnamoyl
14 R,=R,=H, R3=trans-p-coumaroyl
15 R;=R,=H, R3=trans-p-methoxycinnamoyl
16 R;=R,=H, Ry=trans-3,4-dimethoxycinnamoyl
17 R=acetyl, R,=H, R3=trans-p-methoxycinnamoyl

1

2 R=ethyl 18 R=H 20 R=H

3 R=benzoyl 19 R=4-hydroxy-3-methoxybenzoyl 21 R=trans-p-coumaroyl
4 R=p-hydroxybenzoyl

5 R=vanilloyl

6 R=3,4-dihydroxybenzoyl

2 6-0 BRXBKRMEAE T4

Fig. 2 6-O-substituent aucubin derivatives

24 R=acetyl

25 R=3-methyl-1-oxobutoxy

26 R=2-methyl-1-acyl-2-butene
27 R=foliamenthoyl

28 R=3,4-dimethoxy-(E)-cinnamoyl
29 R=trans-cinnamoyl

30 R=cis-p-methoxycinnamoyl
31 R=trans-p-methoxycinnamoyl
32 R=4-hydroxybenzoyl

33 R=vanilloyl

34 R=4-methoxybenzoyl

35 R=3,4-dihydroxybenzoyl

36 R=benzoyloxy

3 10-0 BUX Bk B E T4

Fig. 3 10-O-substituent aucubin derivatives

JREWRE N IERRZ T AR 41.7%F0 45.2%; T
Pk E s, Ak R o LRk I B
FUF R RROR, 2.5 mg/mL R IRE NiE%RE S
AEF] 41.38%F1 6.38%3%, f 7= 2P0 5 & BBk
MM X 6-F2R 2 % (6-OHDA) T 1 KR
B I RRE SR AN IR PC12 4 A A5G B e
s BEFR K RAL iEwm b AR AR (LDH)

(IR ANT — (MDA) I, Aeid 2
o ALY EALES (SOD) TEME. B X 5T KN
B AT IE L N Bel-2 R ARIE, ] Bax
HARIE, KOG E AN caspase-3, HEZHERE
iy, ALRY PC12 405 T HL0, 75 F 4 i
=B, Xue SFP8IE— DA 78 A Sk 30T I 5 R i 2>
A4 LDH itk Es , #5241 41 i+ SOD.
HAEAERE (CAT) M2 e H Ik A 1L 7 i
(GSH-Px) & PES I, AT 98k 20 40 Bl A 3 1 4
(ROS), #Iifl] Ho0, #5511 PC12 U Atk it H
2k B B VA 9 0.1 mmol/L IS 248 a8 AL H52 4%
BARAERR . BRI =SB0 0 bk 3 54 1 et 45
AhE% UVA. UVB & B0 RCAT 4 40 i b 22 A i 4 it
ITHFFE . RILUVA. UVB 5R5 ] 400 N ROS 14
%, M-SR SR E AN (MMPs) RikF s,
[T UVB 0] IR T A M ™= A= 1 40 A 25 -
6 (IL-6) MRIIABEIN T -0 (TNF-0) %54 AEK T,
& B R IE Ak o B AT R IRk i B Ak B A 22
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37

El 4 6,10-0 A HERTE#AE (T

Fig. 4 6,10-O-Disubstituent aucubin derivatives

RO

38 R=cinnamoyl
39 R=benzoyl

5 6-0 BUX kAT E (T4

Fig. 5 6'-O-Disubstituent aucubin derivatives

",
T OH ~":>0
O:H H H : H H
fe) OH
0
N
H OR OH

40 R=H
41  R=ethyl
42 R=hydroxybenzoyl

43 R=H
44  R=allopyranosyloxy

6  HAbAXHHIMEEITED
Fig. 6 Other types of aucubin derivatives

UVA. UVB 5 B R4 2 40 B v 14 BH 2 32
MMP-1 [})3R3E 2 2# F#%, R SOD & GSH-Px i
PER AR & BbAh, k-3 AT k2> IL-6. TNF-a
SERRER TR X UVB 51 £ 5 B4 i
P 2R U LR 1 FH

22 MRMER

PIE A ML RGP A 2 SO0 452403 [R5 B e A=
IR S B, 38 I O T RAE A ), & NI
B BB R S, H A I 580 2 LA I8 g o
Kupeli ZW2%S V. lasianthum FE)AE < (W90 9 35 PR
ITHEFE, M B A3 BBk EF . lasianthoside 1
(14). lasianthoside II (15). sinuatol (8) 4 Hkr
M E A B LS 1 DM FEEE (catalpol) RALEH
AFF 58 I P SR %o A SRR 75 3 ) 70 B2 Bk Jeh
K EA B R HTRAER,  [FIGE bE A SRk - 3 3
ATAED A RAH BB REN, MBIt R
R 2, BRI B Pt RAE R S5 3 7, 8 Xt
) 6-0 P HUREEA ¢ AT R AL AT e 2 Bk -3t
HAEF P HIAZ 5 S R 7 «B (NF-xB) #EAZIE1%, M
1M MG T IL-6 TNF-a &5 24 K -1 17K . Dimitrova
ZBIS V. xanthophoeniceum FATPL G T M5
2, 13 2RI |« nigroside IIT (11) F1 nigroside
VI (9) 3 MR E R A, KX 3 MLE
VIR 2 SOER 7 IL-6 MUREEG Hodh 9 A1 11
AT [ B A A ] 9 RE PR TL-10 BORETEC T 9 % NO
BEIEA R IHIER . Georgiev I
V. xanthophoeniceum "' {Ak - HI B 7 A0 11 7] {6 A 5R
Al RSl DRI 8 2 o R g S
(MCP-1) HyZIk 2SR k>, 9 nf i AR L
F R AN R A -10 (IP-10) FIERIEIRD
IL-8. MCP-1 Ml IP-10 FIZRIL 7 N EH K YER ¢ T4
# (IFN-y) %2 K. ERIERMNH, IFN-y AJ
T MCP-1 1 IP-10 f&3Ri&, Fxh IL-8 HIZRIEA T/
SO o FESORE T AR, Al ] IFN-y BEER
PRE T A0 FE T, TIE IL-8. MCP-1 Al IP-10
FIE T, 1IEFIPL% H . Reina 25 E I Plantago
major F IR IR /2 NF-xB {45 7 A1 770,
H 45585 100 ug/mL B B A 40 514 . bt J§ Wang
SV S R IRk I S B T S NF-«B 38 B 1B
IL-1B 55 [ K BR 50 715 0B 4 L 288 R R vy 2 R
1, TEH S FEIREE 50 pg/mL B Jo4l f &6 14 .
B 2 Bk - 3038 ] 4 ) A% e s DR« B. VR o/
(IKKa/B) #Z#EFHF-«B ifHEA o (IkBa) i
FRAL e R p6s sk dr A, R AMHIE 2 R+ 28
HAME-2 (COX-2). FHFHU—HMEAAH (INOS).
MMP-3. MMP-9 fl MMP-13 [ ik, EIH%
FRPHCE 4 I/ o Bermejo ZEM47VR BBk T
T RT A  ES RIS B A =
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Cs (LTCs) HIURHCEA B MEIER, SRk %
A AIKRER (NDGA) S LAIH] A F] 58%:
XA B AR RN BRI s B W 4 L i AR 3R Bs
(TXBy) MIRECEA REMHIERH, 2RI T4
%55 (ibuprofen), 1A% 71%. Park 254k HIBkH-HH
B nT s 0 4H A AN T B 0 (ERKD. IkBa
M NF-kB K305, A TNF-oi. 2TV B 505 7404
#)-1 (PAI-1). MCP-1 Al IL-6 430 o
2.3 {RAF1EA

Lee ZWVR M Eucommia ulmoides Y143 B 1]
BB H AT Bax 5 S BRI T EA
FFEmpt 2 e, Bk EFF r] R AR R 5 S Bax &
PGB B ANEE L . AL4UE AR B IR LA
caspase-3, 9 HIUE, MR A% TR T Bkt
BB T 2 = AR S R AR TR IR
FF/NER ROS HIFR 2. IRk %40 LA caspase-3, 9
WS, T Bax (0% . Ut ARk 30 AT AR
EIT AETRRE AR W PSR . ARREIR 5 5%
PR, AT  REIEOSONE = A HEI0E PA J5 Y () Tl
AR I 2R i (pERKD JE K, 8 bk g &
1 B (ApoB) 73ilb S AHICAR AR B, & e i Joa
TSR IRV M B Rk, IR B B A IR
TR AR A 5% (ERAD 1D @8, 51EN
5 X TR L B A . [ Eh RE R P o Lee ZE00NE—
ST E. ulmoides WITRFFHLE], &I R 2 Bk
I B 880 T ek AR R 5 5 P P JB DX R s N I
JRFEE R ZRIE, FFIEE S A B V-ATP B8 />
AR AR W FFAERANBMGE . dHI AN BT
FURRF LT 44 E 24865, TGF-B fHAT4HMI N ROS
TR I 805 p38-MAPK {5 5@, i#t—2 SEAE
IRANMHGE, S TA I B E & (collagen 1.
1D 1Rk MMP-2/4 2335 5 4 J B 1 B4 5711
(TIMP-1) LU i, 38 s 4m B 758 53 9 AR 5 7%
B 4EAL . Ly SEBUHE TR IR S A o
AR A AE KR T (TGF-P) % S 2744k,
HAHLHITTRE 5 p38-MAPK {5 53l A 5.
24 bERRRIER

Bl PRI & — P AR B 2 ot R,
PRI 0 R AR 5 R N B BOK P DIRE oG . &
SEIS2TF J2 7 Bk o B R L o AR A T K S S R R
I3 K BRAR A B2 (R 78 . S AR L, Bk B
TR K SRS RO o & B 2 s, IfLpR (AN
JEFS E AR EE B2 R BE, CAT. GSH-Px il SOD

VR IR BeAh, WHRER A S e AR AR,
7 RN ERTE PN SN e R L O 6 WA i
WRESE R R AR B . Xue 550
BIFFE 5 Bk Pt B8 8 X B o i K B PR DR 4
RN B TR W PR S IR AOIE I — MR,
BL 555 Bel-2 Al Bax H: K 254 B4 5% . BbAh,
BE R AR KBRS CAL XM & eh i, X
CA2. CA3. CA4. SC XHZIT IR, 10 mg/kg 7
BB R R R CAT XA U e
RIZHOR BRI 4.5 fi5, 5 mg/kg FEARI IR E 6 i) i
X NOS i HARERCRPY. fEMA b, BEE
TP TR I N 5. 10 mg/kg
PHE PRI IO K RIES CAl X P& gl s i i
W%, 452530 d J5 KRBIAKIRE IAS 2GS Bel-2 i
HIRRIE i Re i3 n, Bax AR, R
TEFERE S NOS TEPERFIC. IXLEi 7T 45 IR0, Bkt
PR e s I RIS LA ) Bel-2 A1 Bax B H
KiE, MEERT CAl XAPZ T4 T, HEMRESX
INEA=IE=N A= 5B 5 2 SN Y STy G i g
2.5 HE{EH

R A S OIS A Aep vt i 30 38 E AT 4K v 9
HOEPURERIT T, R R AT B R < 8 (0 2 R
AT BRI HIE R, Xl R BERR A MG B4
A B IR R A A A A AR 59 . Li E07ER A MRERS
FEIFRI B R S e AT AT A, SRR
SUUAK P BB L 0T < B € 4 R A A B A
FIROR, B/MIERE (MIC) 5 0.031 3 mg/mL,
B/NARBIRE (MBC) 4 0.062 5 mg/mL; %F K/
FRE . ZRBRAT AT ] R A KA — 2 41 2%
SRR I A N PR S5 IR BA L 4 F
AR KA HIHIVE R « Shirley 580 56 i 42 1l
TEPERR AT AT HL A S BRER I L. R Bk 3
B R IR BN 244 pg/mL B, 5 (R ERBREE A
FACUHE S E A BB s R, X B ERER S
A ) IS R T B B S R ) AR R A A ) AR
Zajdel SFPOIR T B IR H BRI 0T 700k B 3 15 2K 4L
YRR, I IR . 10-0-p-cis-
methoxycinnamoylaucubin ( 30 ) . 10-O-p-trans-
methoxycinnamoylaucubin ¢ 31 ) Hl  10-0-
foliamenthoylaucubin (27) X} 6 Ffis 4B M5 .
BRI B AN 3 A N SRE00 B 1 #A 23 A A4
2.6 MERIFER

KU RK B S5 SOV 5 T Rk i B30 A 0 2 i
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KRPIME TR ER, Ik 303 B 6T 4R
i HH 10 2H 40 22 ) RE SR AR R B VP o0 2 2 PR, it i
FEl i 4L 23 NF-xB p65 BH AN E0UE 2 kb, FRREH
il IL-1B FARIE . Ui BBk - T e A AU R i 2 ik
i B I 5 | EE R 2 oA A, LI T R 5 NF-«B
IL-1B MIRIEA K. % TS50 5k i 30 5 5
B PRI Ao i 4 22 TG AR T, R IR TT A0S JR
i s AR 22 SO AN AR AR R AR . TR R
5, B cdndcE HEMn; % a ik
RIL, BB AT Bel-2 & A I ERIE IR
Bax HHMEIE . U BHBKT I A Ge a8 (R4
e, 0T LLER IS Bel-2 fl Bax & AME
IEHNHIE S CAL XA LM T2 ik — 2B 5T
RIBEH B KR (45 & BRABEAT
AT O K RN RS, D 22 43473 1 [ B R
P eanie, HEFHEAA R RPN, Kim
SELO2RIE 53 DA I S B8 A T A a3 453 45 1 i S 4
PP TEAMAE, S E A RGP R A
2.7 IME{ER

Kim ZEOE 502 I TH-pk 3 0k N 258 i
Fp K562 4 B B2 aniat:, il S
FPE T JCHLEZ TH-HE I T ) STAT3 |
JEd H c-Sre 1 JAK2 HIH0E, S22 STAT3 Rt
s [E I HIH] BCR-ABL K A BE R AL, OIS
caspase-3 315 S I A Wik, 7EbILAE 30|
MG EE, RAFEAMMIIT. Hung OBk
B AMH AS49 ARG IVE R AT, KRB
BB AT 3 N4 e ps3 Al p21 EBEAEH, i
MPHAAEI T Go/G I, & T3 A549 4HHIH T .
2.8 RIFIWLIMEIER

25 75 e S5 (STRIE 7 S IOk ot 30 38 67 B A7 A K A
SO E T4 (CPCs) MEFEME, {HAli#id ERB
AR TNF-o -3/ CPCs P81, 1X 2 BBk
WX CPCs (PRI 1 FH R S 2 3 ik 17 1) 4 e 9 1
S .
29 RO EER

Shim 5T 0.1% 8k I EA 7 mT DA 3 b K2
S R SR B T G, AT IR
3 H5iE

M-I & AT AEIAEREY, Rl h g
ATz, BEATZMAGEEYE, FhE AR
WEN AR Z A il o) e G BEEPERT 7 — B4 ok
W, R AT A S G S A AT 48

W, BT A OGRSk S AT AR S
FES R ERE T, BEI AU SRR T T
MO RIRME— € 48T . SCHRRAIT R s Bk 3 5
ARG EFE, Mk AT 3 2 A
TZZH, BHER, SR EarsR BRER}
L7/l bE M e S 2 T N AY N = B L i
Bl e I AT AE IR A S 2, A
R EERERE - I AT AE M AE R L 2 B 7 B R
Rk SR A S s e . Rk IR B A
b, Pk, R USRI . MR FEZ R
PRSP, A SRk B T S bk IR AT AR
R 2 B U B R . H AT OO Ik I
ATAY) nigroside TII (11) Al nigroside IV (9) Ef
TERPUR A, Pt C R A B PR
ISP T HR I . DRI DB AR S
RBEF R BRI EATAEY), 2R A B,
X0 [ e v 24 R vh 25 52 7 B A S B S 2 B E R
A HEEE S, WA E T2 BRI R e
W R ARt —LERL AR .

SE R

[1] Bourquelot E, Herissey H. New glucoside, aucubin,
contained in the seeds of Aucuba japonica [J]. C R Hebd
Seances Acad Sci, 1902, 134: 1441-1443.

21 & & EWE. BRHIMEIE ORI (1], hEgy,
2006, 37(6): 947-949.

[3] Suh N J, Shim C K, Min H L, et al. Pharmacokinetic
study of an iridoid glucoside: Aucubin [J]. Pharm Res,
1991, 8(8): 1059-1063.

[4] 2% ®. ARk I A A e 25 B
FWEFC [D]. P2 PEER, 2008.

[5] BBSLF, sREME, BB & RTEH PR IR AR TS 1
RS TF [ TEEZY, 2012, 43(12): 2369-2371.

[6] Chu H B, Tan N H, Zhanga Y M. Chemical constituents
from Pedicularis rex C. B. Clarke [J]. Z Naturforsch B,
2007, 62(11): 1465-1470.

[71 Jensen S R, Gotfredsen C H, Grayer R J. Unsual iridoid
glycosides in Veronica sects. Hebe and Labiatoides [J].
Biochem Syst Ecol, 2008, 36(3): 207-215.

[8] Pedersen P, Gotfredsen C H, Wagstaft S J, et al. Chemical
markers in Veronica sect. Hebe. 11 [J]. Biochem Syst Ecol,
2007, 35(11): 777-784.

[9] Bedir E, Khan I A. Acylated iridoid glycosides from
Verbascum lasianthum [J]. Turk J Chem, 2004, 28(1): 101-109.

[10] TatliIl, Khan I A, Akdemir Z S. Acylated iridoid glycosides

from the flowers of Verbascum lasianthum Boiss. ex



* 4112 -

)

Chinese Traditional and Herbal Drugs

HA8H H19H 2017410 H

[14]

[16]

(18]

[19]

[25]

[26]

Bentham [J]. Z Naturforsch B, 2006, 61(9): 1183-1187.
Guiso M,
6-0-0-sinuatosylaucubin from Verbascum sinuatum [J].
Phytochemistry, 1981, 20(3): 465-468.

Dimitrova P, Kostadinova E, Milanova

Bianco A, lavarone C, et al.

V, et al.
Antiinflammatory properties of extracts and compounds
isolated from Verbascum xanthophoeniceum Griseb [J].
Phytother Res, 2012, 26(11): 1681-1687.

Skaltsounis A L, Tsitsa-Tzardis E, Demetzos C, et al.
Unduloside, a new iridoid glycoside from Verbascum
undulatum [J]. J Nat Prod, 1996, 59(7): 673-675.

Seifert K, Schopp E, Hesse M, et al. Iridoide aus
Verbascum nigrum L. 182. Mitteilung iiber organische
Naturstoffe [J]. Helv Chim Acta, 1982, 65(5): 1678-1684.
Klimek B. Hydroxycinnamoyl ester glycosides and
saponins from flowers of Verbascum phlomoides [J].
Phytochemistry, 1996, 43(6): 1281-1284.

Tasdemir D, Giiner N D, Perozzo R, et al. Anti-protozoal
and plasmodial Fabl enzyme inhibiting metabolites of
Scrophularia lepidota roots [J]. Phytochemistry, 2005,
66(3): 355-362.

Chen X, Liu Y H, Chen P. Iridoid glycosyl esters from
Scrophularia ningpoensis [J]. Nat Prod Res, 2007,
21(13): 1187-1190.

Bolli D, 6-0-B-
glucopyranosylaucubin, a new iridoid from Odontites
verna [J]. Planta Med, 1982, 44(2): 97-99.

Yang X D, Mei S X, Zhao J F, et al. A new iridoid
glucoside from Lagotis yunnanensis [J]. Chin Chem Lett,
2003, 14(9): 936-938.

Zajdel S M, Graikou K, Sotiroudis G, et al. Two new

Bianco A, Passacantilli  P.

iridoids from selected Penstemon species-antimicrobial
activity [J]. Nat Prod Res, 2013, 27(24): 2263-2271.
Arnold U W, Zidorn C, Ellmerer E P, et al. Iridoid and
phenolic glycosides from Wulfenia carinthiaca [J]. Z
Naturforsch C, 2002, 57(11/12): 969-975.

Ata A, Mbong N, Iverson C D, et al. Minor chemical
constituents of Vitex pinnata [J]. Nat Prod Commun,
2009, 4(1): 1-4.

Suksamrarn S, Kumcharoen S, Suksamrarn A. Iridoids of
Vitex limonifolia [J]. Planta Med, 1999, 65(4): 392.
Suksamrarn A, Kumpun S, Kirtikara K, ef al. Iridoids
with anti-inflammatory activity from Vitex peduncularis
[1]. Planta Med, 2002, 68(1): 72-73.

Miyase T, Akahori C, Kohsaka H, ef al. Acylated iridoid
glycosides from Buddleja japonica Hemsl [J]. Chem
Pharm Bull, 1991, 39(11): 2944-2951.

Ahmad I, Chen S, Peng Y, ef al. Lipoxygenase inhibiting

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

and antioxidant iridoids from Buddleja crispa [J]. J
Enzyme Inhib Med Chem, 2008, 23(1): 140-143.
Kirmizibekmez H, Calis I, Akbay P, et al. Iridoid and
bisiridoid glycosides from Globularia cordifolia [J]. Z
Naturforsch C, 2015, 58(5/6): 337-341.

Calis I, Kirmizibekmez H, Sticher O. Iridoid glycosides from
Globularia trichosantha [J]. J Nat Prod, 2001, 64(1): 60-64.
Kirmizibekmez H, Akbay P, Sticher O, et al. Iridoids
from Globularia dumulosa [J]. Z Naturforsch C, 2007,
58(3/4): 181-186.

Saadi H, Handjieva N, Ivanova A, et al. Iridoids from
Plantago carinata Schrad [J]. Z Naturforsch C, 2014,
46(11/12): 1001-1002.

Venditti A, Serrilli A M, Bianco A. Iridoids from
Bellardia trixago (L.) All [J]. Nat Prod Res, 2013, 27(15):
1413-1416.

JEHR, PO, SRR, S EIMLE T ().
HhREZY, 2013, 44(10): 1226-1230.

M R, Nahar L, et al
Lavandulifolioside B: A new phenylethanoid glycoside
from the aerial parts of Stachys lavandulifolia Vahl [J].
Nat Prod Res, 2011, 25(1): 8-16.

brisTh, & e, v WE, S FATAEk e
AR ST (7], B R, 2011, 32(8): 120-122.
Li Y, Chen L, Qiao H, et al. Evaluation of free radical

Delazar A, Delnavazi

scavenging activity of iridoid aucubigenin and its
glycoside [J]. Asian J Chem, 2014, 26(2): 323-325.
BERT, BOCK, HEAOR, S5 BRI XS 6-OHDA
#3 PC12 HRMRIER [7]. 1aIN B2k, 2012,
27(11): 22-25.

Xue HY, Niu D Y, Gao G Z, et al. Aucubin modulates
Bcel-2 family proteins expression and inhibits caspases
cascade in H20z-induced PC12 cells [J]. Mol Biol Rep,
2011, 38(5): 3561-3567.

Xue HY, Gao G Z, Lin Q Y, et al. Protective effects of
aucubin on H20:z-induced apoptosis in PC12 cells [J].
Phytother Res, 2012, 26(3): 369-374.

BRIz, EAbAK, BRstde, 25 Hkm IR 24
JHR I AT 440 i MMP-1 R TIMP-1 35 520 [7]. sk
%, 2014, 36(8): 1602-1606.

MRI5z, ElkAk, K4, 5. UVB %5 HaCaT 7341
MR 7% HSF  H 52 K bk i3 308 i R 9P AE T (0],
rHE B 25, 2016, 18(8): 974-976.

BRIz, FabAk, Tk T BRI A2k B SR
13 Be I SO A B B GRS AR (9], T E 25 R,
2014, 49(7): 554-558.

Kupeli E, Tatli, II, Akdemir Z S, et al. Bioassay-guided

isolation of anti-inflammatory and antinociceptive



)

Chinese Traditional and Herbal Drugs

Fa8HE F19W 200710 A « 4113 «

[45]

(48]

[52]

[53]

glycoterpenoids from the flowers of Verbascum
lasianthum Boiss. ex Bentham [J]. J Ethnopharmacol,
2007, 110(3): 444-450.

Dimitrova P, Kostadinova E, Milanova V, et al.
Antiinflammatory properties of extracts and compounds
isolated from Verbascum xanthophoeniceum Griseb [J].
Phytother Res, 2012, 26(11): 1681-1687.

Georgiev M, Pastore S, Lulli D, er al. Verbascum
xanthophoeniceum-derived phenylethanoid glycosides are
potent inhibitors of inflammatory chemokines in dormant
and interferon-gamma-stimulated human keratinocytes
[J]. J Ethnopharmacol, 2012, 144(3): 754-760.

Reina E, Al-Shibani N, Allam E, et al. The effects of
Plantago major on the activation of the neutrophil
respiratory burst [J]. J Tradit Complement Med, 2013,
3(4): 268-272.

Wang S N, Xie G P, Qin C H, et al. Aucubin prevents
interleukin-1f induced inflammation and cartilage matrix
degradation via inhibition of NF-kB signaling pathway in
rat articular chondrocytes [J]. Int Immunopharmacol,
2015, 24(2): 408-415.

Bermejo P, Maria Diaz Lanza A, Maria Silvan Sen A, et
al. Effects of some iridoids from plant origin on
arachidonic acid metabolism in cellular systems [J].
Planta Med, 2000, 66(66): 324-328.

Park K S. Aucubin, a naturally occurring iridoid glycoside
inhibits TNF-o-induced inflammatory responses through
suppression of NF-kB activation in 3T3-L1 adipocytes
[1]. Cytokine, 2013, 62(3): 407-412.

Lee G H, Lee M R, Lee HY, et al. Eucommia ulmoides
cortex, geniposide and aucubin regulate lipotoxicity
through the inhibition of lysosomal Bax [J]. PLoS One,
2014, 9(2): e88017.

Lee HY, Lee G H, Lee M R, et al. Eucommia ulmoides
Oliver extract, aucubin, and geniposide enhance
lysosomal activity to regulate ER stress and hepatic lipid
accumulation [J]. PLoS One, 2013, 8(12): ¢81349.

Lv P Y, Feng H, Huang W H, et al. Aucubin and its
hydrolytic derivative attenuate activation of hepatic
stellate cells via modulation of TGF-f stimulation [J].
Environ Toxicol Pharmacol, 2017, doi: org/10.1016/j.
etap.2017.02.012.

& T BRI S PR K SR ST T T AT
[D]. KiZ: KiEH T K2, 2007.

Xue H, Jin L, Jin L, et al. Neuroprotection of aucubin in

[54]

[55]

[56]

[57]

[58]

[59]

[60]

(61]

[62]

[63]

[64]

[65]

[66]

primary diabetic encephalopathy [J]. Sci China C Life Sci,
2008, 51(6): 495-502.

Xue HY, Jin L, Jin L J, et al. Aucubin prevents loss of
hippocampal neurons and regulates antioxidative activity
in diabetic encephalopathy rats [J]. Phytother Res, 2009,
23(7): 980-986.

B T5 . M P B T A A B o ik A TR o A
LHURIBEST [D]. K KR TR, 2008.

oA, X um, BGRIE, S ARk I RS
PEHUR FAMBIETE [J]. 8, 2012, 35(2): 304-306.

Li Y, Chen L, Han G, ef al. Determination of antibacterial
activity of aucubigenin and aucubin [J]. 4sian J Chem,
2014, 26(2): 559-561.

Shirley K P, Windsor L J, Eckert G J, et al. In vitro effects
of Plantago major extract, aucubin, and baicalein on
candida albicans biofilm formation, metabolic activity,
and cell surface hydrophobicity [J]. J Prosthodont, 2015,
doi: 10.1111/jopr.12411.

XUFKEE, B W, iRSEsC, & Kk 0 SOt
IR UL 2 IL-1p M2 NF-xB R0 [7]. o E 22
JiE, 2015, 24(8): 1327-1329.

MET, e, & &, 5 Pk I AR 200k IR
T R R R R (0], TR ERR AR,
2008, 38(7): 599-605.

Xue HY, Lu Y N, Fang X M, et al. Neuroprotective
properties of aucubin in diabetic rats and diabetic
encephalopathy rats [J]. Mol Biol Rep, 2012, 39(10):
9311-9318.

Kim Y M, Sim U C, Shin Y, et al. Aucubin promotes
neurite outgrowth in neural stem cells and axonal
regeneration in sciatic nerves [J]. Exp Neurobiol, 2014,
23(3): 238-245.

Kim M B, Kim C, Chung W S, et al. The hydrolysed
products of iridoid glycosides can enhance imatinib
mesylate-induced apoptosis in human myeloid leukaemia
cells [J]. Phytother Res, 2015, 29(3): 434-443.

Hung J Y, Yang C J, Tsai Y M, et al. Antiproliferative
activity of aucubin is through cell cycle arrest and
apoptosis in human non-small cell lung cancer A549 cells
[J]. Clin Exp Pharmacol Physiol, 2008, 35(9): 995-1001.
TR, 20, £ UL, & Sk IREEE ERB &
A0 TNF-o 353 O IEAH AR T (7], o E 2
T8, 2016, 32(8): 1068-1074.

Shim K M, Choi S H, Jeong M J, et al. Effects of aucubin on
the healing of oral wounds [J]. Vivo, 2007, 21(6): 1037-1041.



