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# E:. BM ET BV2 NRFAAMMEE S5 BRE AU Acanthopanax henryi TR FERSY o Ak RAMGZHE
(lipopolysaccharide, LPS) 51 BV-2 /M BN LN 4 sOREAR A, DL MTT e 40 B, SbREn T FomaR i i ot
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R PSR ST VR AT o s ik, MRARIAGE TR AT R B R EE, KA. FER R B E Y
BHTIEPEIE. S5R  REr IONEEER 2 FE PR B AL i TE e, R0 98 30 17 MUEY, %S E N (H)-ZHRER (D,
FARElE (2D, acuminatolide (3). ZJFKEEN (4D 10-—JUEEE (5). (£)-N-FHRE4-RFLZEME (6). FIUMEER ().
(1R,25,5R,6S)-6-(3,4-dihydroxyphenyl)-2-(3,4-methylenedioxyphenyl)-3,7-dioxabicyclo[3,3,0]octane (8 ) 1-2 )i (9) . FHHIEE (10).
(- REE D, BB (12). THEE (3). THEIEE 4. O)-FTHEER Q5. BFILEE 6. FILER A1, H
Y BRRI (-2 RRE M T B R R IR 32 K JE (5~80 pmol/L) T AE /b LPS 5518 BV-2 /MR 40 i th — AL & (NO)
PR, HEFIEARME. &t WA 3~10. 12, 15 HXAFMEHEY 2251538, (b&1Y 2~12. 15~16 B IRMRENT
Fn o B R RSN AR A B S Z R R T BB R A PN R .
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Chemical constituents of roots of Acanthopanax henryi isolated based on BV-2
microglia model

CHEN Yang, XIAO Jin, JIANG Shiqin, LUO Jiao, LIU Xiangqian
School of Pharmacy, Hunan University of Chinese Medicine, Changsha 410208, China

Abstract: Objective To study the chemical constituents and anti-neuritis activity of the root of Acanthopanax henryi. Methods A
neuroinflammation model was established using lipopolysaccharide (LPS)-induced BV-2 microglial cells, and cytotoxicity was
measured using MTT method. The n-hexane, ethyl acetate, and n-butanol extracts from the roots of A. henryi were screened for activity
to determine the active site. Based on the screening results, the optimal active site was further separated and purified using column
chromatography, D101 macroporous resin, and semi-preparative solution methods. Based on the physicochemical properties and
obtained spectral data, the structure of compound was identified. Results The best activity was observed in the ethyl acetate extract
site, from which 17 compounds were isolated and identified as (+)-sesamin (1), coniferaldehyde (2), acuminatolide (3), sesaminone
(4), 10-nonacosanol (5), rac-N-methyl-4-hydroxydecanamide (6), matairesinol (7), (1R,2S,5R,6S5)-6-(3,4-dihydroxyphenyl)-2-(3,4-
methylenedioxyphenyl)-3,7-dioxabicyclo[3,3,0]octane (8), 1-octene (9), piperitol (10), (—)-pinoresinol (11), ficusal (12),
syringaldehyde (13), syringaresinol (14), (—)-episyringaresinol (15), protocatechuyl aldehyde (16), protocatechuic acid (17),
respectively. The isolated sesamin and syringaldehyde can reduce the release of NO in BV-2 microglia induced by LPS in a dose-
dependent manner at cell tolerance concentrations (5—80 umol/L). Conclusion Compounds 3—10, 12, 15 were isolated from family
Araliaceae for the first time. Compounds 3—10, 12, 15 were isolated from the Acanthopanax Miq. for the first time. Compounds 2—

12, 15—16 were isolated from A. henryi for the first time. The monomeric compounds sesamin and syringaldehyde in the roots of 4.
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henryi have potential anti-neuroinflammatory activities.

Key words: Acanthopanax henryi (Oliv.) Harms; anti-neuroinflammatory activity; 4Acanthopanax Migq; lignans; sesamin; syringaldehyde

S 9 X B A5 BT JR P HE BRAE - ( Alzheimer’s
disease, AD). MH4#RAE (Parkinson’s disease, PD)
SEAE N ) 2 P SRS 2R AT PR I R A
EHVIRRRIS), PR JOREW A2 1) = 25 A 1R 5
P I PR T I 5 5 PO RS BB A1 ] 92 4 i
NS5 N AE, i 40 M R o P O 2 T B A R
WEMRIER T, —2AE (NOD. HRIRSER
T RAETFI IR R B2 45, @b 2 o A it . fig
Z¥# (lipopolysaccharide, LPS) HA 1R IE 43K
N, ABX PR oA AR EAR A RS, T A8
AR E R IR BE IR 1+, DTS 2 J5 4 i )
FETGIREARAE SN o S Rt 8 F T4 b AR e ASE ARY
MIEESr, ] LPS H¥ BV-2 /MR g, =g
o KB AT 40 NO B RIE A+, FiFl
JiRZR E2 A5 M fid & A0E S BEB-6), - Horpr NO 4
T WT RE e B 75 R A ) R AR

K& LN Acanthopanax henryi (Oliv.) Harms X
ZFA T, A ERE R IOnEEY), Tz A
SR == IN 71| AN TR NN 73 N & 7 IR L' D1 NI T [
v, Bepusesth, WEERE, L THREGEEM T,
AR B A D9 Ttm s "iease 1K e 8 v 25 A R e D
TR, PR B AMTE . L
WS HESFIIRG EE TR XGRERE  H2ERR
AR FEIERG K BTG Al UmAETs. A
DR ET gt T 25, 16 RSy
REAHRATT, CUEITREH T &5 7 E
e EMRATMARIEYE. 7 EAm 1 A#
e TN &R B2 B, AR BV-2 /)
B2 Jo3 2B L FR) A A1 8 REASE AR s P TR 1) 1E 2 e 12
W) (AH-RH). FBEl2 LR3I (AH-RE). 1ET
BESEEY) (AH-RB) AT 40 M B VE SLISFAHT 28 7 14
ik, MG PR BEIR O AL (AH-RE) 7355
BE 17 MEED, DAEEN (+)-ZHER (+)-
sesamin, 1). FA M1 ( coniferaldehyde, 2) .
acuminatolide (3). Z#RZE A (sesaminone, 4). 10-
“ A JUkEEE (10-nonacosanol, 5). (£)-N-H%E-4-5%
FEZEE (rac-N-methyl-4-hydroxydecanamide, 6)-.
AN Z (matairesinol, 7)+ (1R,28,5R,6S)-6-(3,4-
dihydroxyphenyl)-2-(3,4-methylenedioxyphenyl)-3,7-

dioxabicyclo[3,3,0]octane  ( (1R,25,5R,6S5)-6-(3,4-

dihydroxyphenyl)-2-(3,4-methylenedioxyphenyl)-3,7-
dioxabicyclo[3,3,0]octane, 8)+ 1-3¢#% (1-octene, 9)+
HHAEE (piperitol, 10D (—-)-faJEEE [(—)-pinoresinol,
11]. ¥l (ficusal, 12). T &M (syringaldehyde,
13). T #HHREE (syringaresinol, 14). (—)-K ] &Fh5
% [(-)-episyringaresinol , 15] . J& JL # &
( protocatechuyl aldehyde , 16 ) . J&i JL %% &
(protocatechuic acid, 17), HALAEH 3~10. 12,
15 | RN TR > 45 3], EY 2~12.
15~16 & MKEM TUhnh 7 245 3 #E—8 X575
ALEIEY) 1 IS 13 BEAT 40 7 SE g AT
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L RIGAELII AR SN T FLIRAKTE -
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11 XRE5HH

TGN R TRAE (GREFEER KA F]D; BbR
AR EZEBR WA T P IR (FEE Bruker
AED; WA= RN CRIEF IR TR A
7] ); LC-10A = RO i A (H AR By A 7)) s LC-
16P il & = RO A (HAR B A =)D 24
Nzeds (ERIRE R RS ARAR)D; Kromasil
100-5-C1s (250 mm X 4.6 mm, 5pm; i Nouryon
AF]D; 5C1s-MS-IT (250 mm X 10 mm, 5um; HAR
Cosmosil 22 7]); 96 LR G T R KSLIRZ8HT ),
12 #&idH

DMEM #5773 | i3 4 i (FBS)JW H GibcoBRL
Co.; LPS. 3-(4,5- - FJEmEM:-2)-2 5- — R FE PO
MRES (MTT). HIEETEHL (DMSO). Griess il
J& H Sigma-Aldrich; EAHE ISR (200~300 H).
R IR Hy #Z2A1E R G WE F Bt
TARRAR: KFLW A (D-101, KEERIFHAERHL
ARATD: FRHIEA YR (R TARA
#]); YMC Gel ODS-A-HG (50 um, HZA YMC 2
mDo YA (butein) Ay FE RG22 24552 ¢ oK
SRR 95 & E il (HPLC A6 5 54 40 =>98.5% )
13 #Ht

RERFTUIAR T 2019 4F 8 F R HWIF A £
WAL, 2l rg v B 24 K 24 2 B X 1) | B4 €
NTIE TN E YRS U0 4. henryi (Oliv.)
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Harms 1R o
14 “ARBtk
ANER BV-2 /N BS54 i AU T 55 R D' K A
Park Hyun #(#% 52560 % .
2 Tk

21 ARERMEAFTIIRER &

KR FOIIAR A i (10.0kg), KR IEC
Pe BERR CWE IE T EEIAAREIREEE, JE,
P [ 1 4S 1E Cbe s ) (AH-RH, 89.5 g).
BEER OB HREY) (AH-RE, 112.0 g) AIIE T EEFEHL
¥ (AH-RB, 206.2g), HU 10 mg ¥§ %M E o
2.2 YHAEiEFE

BV-2 /IR 5 48 i = B 5 72 2 DMEM(E 10%
JEA ) Kids, WREFREE T 37 C. 5%C0: 1
BE IR A R IR RS E S A0 B R K
2.3 MTT ;&N EHMEEE

KA MTT &, Bt 8k K/ N B BV-2 41
BERPT 96 FLAR T (BEFL 1 X 10541, BT 37 C.
5% CO, MMt FRFEIRIFEE TR 12 h J5, SAAH D
SRR B R R IE Okt BEIR 4B 1E T B
FEEY) (ZJREIREE S8 50, 100, 200 pg/mL),
I LPS (1 pg/mL) #ATHES, BHMEX A DA
LPS PLJ 10 pmol/L [1Xd B S 4RI A (butein). Xf
TRAYIARIMNZ IR K LPS, (EIANAEF Dk
0.1%f1] DMSO, BRI LPS Ak F, S H4
ANE YA RN R IR . SRR RS9 12h J5, B
100 L FiEW, IIAZJREWEN 100 mg/mL
MTT, BT 37 C. 5% CO 43256 E 0.5
ho TR HR IR ER A A R Ak S T VA A, BLRR IR AR
HPRT 10 min, TEBEARIY 540 nm AbI 5 %L
FE (A fH, CARACERZALNM CRIRZE) 1K A [T
N (RIS RN 100%, 1A R

NI R =(A s — A w2)/(A sw— A 2r1)

SEUA AL 24 . AR A B e R 2
2.4 X NO B9HIH1ER

KH Griess VAR S SR A%T LPS 5% N
BV-2 /NS 41 433 NO FIFRHIAE T » BUREA &
BE)/NB ST (BV-2) 4, LAZ) 12X 10° ANAELF T
96 FLH T, 7E 37 C. 5%CO, IKJE IR T4 i 5%
12h 5, SHATHZGEE, #Ext g, B4, [
PEXGTIRZH Je 28 2520, BH SRR AR5 25 4043 BN
100 pL butein S AN [FHR B FIRE AL, dRSRTEZ5%
fETF#EATRIFE 1 h J5, BRXTEAS O AR

DMSO0), HAZHLMA 100 uLLPS (1 pg/mL)
BATHIE, R 120 J5, RIS AL ERH A R R
JHEWR (100 pL) S5 AHFEEFAR Griess 655 LA +758
XAEIRAS), AR 2R NGB 5~10 min, 7£ 540 nm
A BRI E TRA T A H, 1THE NO &=,
RHWE 3 AT

NO FHE=1—(4 v5—A wn)/A un
25 RBESH

THEHREH IO (10.0 kg) #FEe, FHEERR
TN ERARE 2 Y Q2 hiKRD, & 9F 2 ERBUR
FHUE RO 7, R4 BB R CBREAL (112.0 2D
RE.

BEES B0 (110.0 @) 28 IEAHAEIRFE (it 4k
TR LA k- R 208 (100 @ 1—1 1), 5 W k-
FHEE (200 @ 1>1 @ 1) BREEGEMHEATYISr, 2 Nk
it R G 4320 15 A5 (Fr. 1.1~1.15) 13 4
H5y (Fr.2.1~2.13).

Horb Fr. 1.8 CATMBE-BEIR IR S - D &d R E
HERBMALERLAY 1 (41.4mg); Fr.1.11 CA
THEE-FEER 16 10 1) G OAHRER R B3 (20%~
100% FFBERL EE SN 438 8 N4 Fr. 1.11.1~
1.11.8, Fr. 1.11.4 & ARRERAE GBS (40% F 45T
Yeli) 22L& 2 (2.5mg), Fr.1.11.5 (45%H FE
SEREVENG) A Fr. 1.11.8 (70%H B2 BN 435
L P R AP A S 2 5 3 (6.6 mg)
M4 (1mg); Fr. 1.12 CAMBE-BRARE1: 1D &
I SRR (i (30%~ 100% FFEE RS el 15
B 5 MWL Fr. 1.12.1~1.12.5, Fr. 1.12.3 &id 2k
il A (60% HEFSERESEL) FEIEY 5 (6.4
mg) M6 (6.7mg), Fr.1.12.4 (56% I EE% i)
A Fr. 1.12.5 (50% FHBESEREGEM 43 & i i %
WAHRE— 2y S AR 254 7 (24.7 mg) M1 8
(1.6mg); Fr.1.13 CHMEE-BEIR 406 1 0 1) & AH
FER AT (it (30%~100% H BERAFE SRR, 15 2 A
W%y Fr. 1.13.1~1.13.2, X 2 NEHSFHH RIS
b 2 AR I (50%M1 60% FR SRR TR 15
FItb &9 (0.4mg) F110 (11.9mg); Fr.1.14 (f5
THEE-BEER 08 10 1) S AERE G (20%~
100% FEERA VR, 13 2 NS Fr. 1.14.1~
1.14.2, Hr Fr. 1.14.1 &I &BAREIE (56%F
BESEREE L — DA B RENEY 11 (3.3 me);
Fr. 1.15 CAIMEE-BEER B8 10 1) SIMRER
i (10%~100% FH R FE SR, 15 4 A4 5> EFr.
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1.15.1~1.15.4, Hr EFr. 1.15.2 £ 25 % 70 (i
(60% FEELE Ve HE—aift, B3 EY 12
(0.2 mg),

Fr.2.4 ( & Fe-FEE 100 @ 1) & pHRER
il (30%~100% HEEERFELEND, 15 2 AN 5
Fr. 2.4.1~2.4.2, Hr EFr. 2.4.1 Z2F 5 4% 000 (i
(50% IS FE B 4> SR 21L& 13 (1.6 mg),
Fr.2.4.2 2280 (50% 1 BE 2 B v i) 15 204k
4414 (10.5mg) A115 (1.4mg); Fr.2.7 (& H
Fe-FEE 100 ¢ 1) MR A IS (30%~100%
FHEERE V), 14 2 M4 % EFr 2.7.1~2.7.2,
EFr. 2.7.1 05 T0AH (42%H SR Vel 753
&9 16 (2.5 mg); Fr. 2.8 (5 Fhe-FHEE 50 ¢
1) 2 JMREE RS FE (18 (30%~100% HEE RS L Ve ,
2 3 N W4H4) EFr. 2.8.1~2.8.3, Hri EFr.282%
A (48% RS REVE L) HEML &Y 17
(4.8 mg).

26 FitFESH

FT A B85 N SPSS 22.0 BEHET BN & 7 %
M, BRI x+sER, P<0.05 NERALGITH
3 FR
31 #EHEFE

&Y 1: Ak (BER 4ER) . "H-NMR (500
MHz, C3D40) d: 6.90 (2H, d, J= 1.7 Hz, H-2, 2), 6.87
(2H, dd, J = 8.0, 1.7 Hz, H-6, 6"), 6.80 (2H, d, J= 7.9
Hz, H-5, 5'), 5.97 (4H, s, -OCH,0-X2), 4.68 (2H, d,
J=4.1Hz, H-7, 7)), 420 (2H, dd, J = 9.1, 7.0 Hz, H-
9a, 9'0), 3.82 (2H, dd, J = 9.2, 3.8 Hz, H-9B, 9'p),
3.10~3.02 (2H, m, H-8, 8'); '*C-NMR (125 MHz,
C3D60) d: 148.8 (C-4, 4'), 147.8 (C-3, 3"), 136.8 (C-1,
1), 120.1 (C-6, 6", 108.7 (C-5, 5'),107.3 (C-2, 2'),
101.9 (-OCH,0- X 2), 86.4 (C-7, 7'), 72.2 (C-9, 9"),
55.3(C-8, 8"). LA 35 STkl B A — 512, )
KA A (H)-ZHE.

a2 FEEEMA. 'TH-NMR (600 MHz,
C3D60) d: 9.64 (1H, d, J = 7.7 Hz, H-1), 7.57 (1H, d,
J=15.8 Hz, H-3), 7.38 (1H, d, J = 2.0 Hz, H-2'), 7.21
(1H, dd, J=8.2,2.0 Hz, H-6'), 6.92 (1H, d, J= 8.2 Hz,
H-5"), 6.65 (1H, dd, J=15.8, 7.7 Hz, H-2), 3.93 (3H, s,
-OCH3). 3C-NMR (150 MHz, C3D40) 6: 193.9 (C-1),
154.0 (C-3), 150.8 (C-4"), 148.9 (C-3"), 127.5 (C-1),
127.1 (C-2), 124.8 (C-6"), 116.2 (C-5"), 111.6 (C-2"),

56.4 (-OCHas). LA EEHE 5 S0 T8 Fe AR — 2031, iy
KA 2 ARAARE .

tEY 3: s (FEE-7K). "TH-NMR (600
MHz, CDCl;) 6: 6.84 (1H, s, H-6), 6.79 (2H, s, H-2, 3),
5.97 (2H, s, -OCH,0), 4.60 (1H, d, J = 6.8 Hz, H-7),
4.53~4.46 (1H, m, H-9B), 4.38~4.28 (2H, m, H-9',
9a), 4.19 (1H, dd, J=9.4, 3.7 Hz, H-9'a), 3.43 (1H, td,
J=18.9, 3.8 Hz, H-8), 3.13~3.04 (1H, m, H-8'). 13C-
NMR F1 DEPT &% B ¥ ~A 13 Mx(E5, 7
X RLEER I 13 ANMRJE T . PC-NMR (150 MHz,
CDClLs) d: 178.2 (C-7"), 148.4 (C-5), 147.9 (C-4), 132.9
(C-1), 119.8 (C-2), 108.5 (C-3), 106.5 (C-6), 101.4 (-
OCH,0-), 86.2 (C-7), 70.2 (C-9), 69.9 (C-9'), 48.5 (C-
8), 46.2 (C-8"). LA EHHE 5 30k iE e A — 314,
4 e &%) 3 4 acuminatolide .

tEY 4: HEOHAE. 'TH-NMR (600 MHz,
CDCls) 6: 7.53 (1H, dd, J= 8.2, 1.7 Hz, H-6), 7.45 (1H,
d,J=1.7Hz, H-2), 6.97 (1H, d, J= 1.6 Hz, H-2'), 6.89
(1H, d, J= 8.2 Hz, H-5), 6.84 (1H, dd, J=7.9, 1.5 Hz,
H-6'), 6.78 (1H, d, J= 7.9 Hz, H-5'), 6.07 (2H, s, 3, 4-
OCH,0-), 5.96 (2H, s, 3', 4-OCH,0-), 4.60 (1H, d, J =
9.0 Hz, H-7), 4.29~4.24 (1H, m, H-9B), 4.16~4.14
(2H, m, H-9a), 4.14~4.12 (1H, m, H-8),3.73 (1H, dd,
J=11.2,4.8 Hz, H-9'B), 3.65 (1H, dd, J=11.2, 5.8 Hz,
H-9'0), 2.89 (1H, m, H-8"); BC-NMR (150 MHz,
CDCls) d: 196.3 (C-7), 170.9 (C=0), 152.4 (C-4), 148.7
(C-3), 148.2 (C-3"), 147.7 (C-4"), 134.0 (C-1'), 131.5
(C-1), 124.9 (C-6), 120.6 (C-6"), 108.4 (C-2), 108.3 (C-
5), 108.2 (C-5"), 107.3 (C-2"), 102.2 (-OCH,0-), 101.2
(-OCH,0-), 84.2 (C-7), 71.1 (C-9), 63.2 (C-9"), 50.3 (C-
8'), 49.6 (C-8). LA bHdfs 5 iAo FEA—31, i
SENAEY 4 NZERRETE .

&5 BB K . 'H-NMR (600 MHz, CDCl3)
9:3.67 (1H, s, H-10), 0.89 (6H, t, J= 6.6 Hz, CH, H-1,
29); 3C-NMR (150 MHz, CDCl3) 8: 71.1 (C-10), 37.1
(C-9, 11), 31.6 (C-3,27), 24.9 (C-8, 12), 22.5 (C-2, 28),
14.0 (C-1, 29). LA E3d 5 SCifkoE Fe A — 0o,
W E4LE%) 5 4 10-nonacosamnol

&% 6: F A K . 'H-NMR (600 MHz, CDCl3)
5:5.86 (1H, t,J=17.2 Hz, -NH), 3.69 (1H, s, H-4), 2.86
(1H, dd, J = 18.0, 6.7 Hz, -OH), 2.54 (1H, dd, J = 18.0,
3.9 Hz, H-1), 2.35 (3H, m, H-2), 1.66 (4H, m, H-3),
1.56~1.49 (2H, m, H-5), 1.43~1.28 (8H, m, H-6~9),
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0.91 (3H, t, J = 6.8 Hz, H-10); '3C-NMR (150 MHz,
CDCl) d: 174.8 (C-1), 71.8 (C-4), 37.7 (C-5), 33.2 (C-
3),32.2 (C-2), 31.6 (C-8), 29.0 (C-7), 28.9 (C-10), 27.8
(C-1"), 25.2 (C-6), 22.5 (C-9), 14.0 (C-11). LL_EHHE
iR R AT, M A 6 N ()-
N-F 342 FL 25 %z

WED T HRIEEHRY) . 'TH-NMR (600 MHz,
C3D60) d: 6.72 (1H, d, J = 8.0 Hz, H-5"), 6.69 (1H, d,
J =22 Hz, H-5), 6.68 (1H, d, J = 2.0 Hz, H-2"), 6.58
(1H, d, J=2.0 Hz, H-6'), 6.57 (1H, d, J= 2.0 Hz, H-2),
4.10 (1H, dd, J = 8.8, 7.3 Hz, H-9a), 3.91~3.86 (1H,
m, H-9b), 3.80 (3H, s, 3'-OCH3), 3.79 (3H, s, 3'-OCH3),
2.93 (1H, dd, J = 14.0, 5.3 Hz, H-7'a), 2.68~2.60 (2H,
m, H-8"), 2.54 (1H, d,J=2.4 Hz, H-7), 2.53~2.50 (1H,
m, H-8). 3C-NMR Al DEPT it BI¥HEHR~E 20
RAE 5, 2Rt RLE5 i) 20 AR T PC-NMR
(150 MHz, C3D60) d: 179.0 (C-9"), 148.3 (C-3'), 148.3
(C-3), 146.2 (C-4"), 146.0 (C-4), 131.1 (C-1), 130.5 (C-
1), 122.9 (C-6"), 122.0 (C-6), 115.7 (C-5), 115.6 (C-5"),
113.7 (C-2"), 113.0 (C-2), 71.6 (C-9), 56.2 (3-OCH3),
56.2 (3'-OCH3), 47.0 (C-8'), 42.2 (C-8), 38.4 (C-7),
35.1(C-7)0 LA -E¥E 5 SRR aE JE A — 0819, i
BEWEY T AT DA RE

b &4 8: '"H-NMR (600 MHz, C3D60) d: 6.92
(1H, d, J= 1.7 Hz, H-2"), 6.89 (2H, m, H-5"), 6.81 (2H,
m, H-6), 6.73 (1H, m, H-2"), 4.66 (2H, dd, J = 25.4,
4.8 Hz, H-2, 6), 421 (2H, m, H-4a, 8a), 3.81 (2H, m,
H-4b, 8b), 3.06 (2H, m, H-1, 5). '3C-NMR F1 DEPT
i EHARR A 19 MRS, A g R )
19 MR 7. BC-NMR (150 MHz, C3DgO) o: 147.9
(C-3"), 146.9 (C-4"), 143.8 (C-3"), 142.1 (C-4"), 136.1
(C-1), 133.6 (C-1"), 119.2 (C-6"), 117.5 (C-6"), 114.4
(C-5"), 113.6 (C-2"), 107.8 (C-5"), 106.4 (C-2"), 101.1
(O-CH,-0), 85.6 (C-2), 85.5 (C-6), 71.5 (C-4), 71.1 (C-
8), 54.6 (C-1), 54.3 (C-5). LA R Hd 5 3CiikdaE FaA
— P, WEENEY 8 N (1R2S,5R,65)-6-(3,4-
dihydroxyphenyl)-2-(3,4-methylene-dioxyphenyl)-3,7-
dioxabicyclo[3,3,0] octane.

a9 Atdssh (FEE-7K). "H-NMR (600
MHz, CDCl;) &: 5.54 (2H, s, H-1), 3.98 (1H, s, H-2),
3.67 (1H, s, H-3). '*C-NMR #I DEPT % ¥ $2
A 8 MNKAG 5, 7% L5 ) 8 Nk B 1PC-
NMR (150 MHz, CDCls) d: 143.3 (C-2), 114.0 (C-1),

36.7 (C-3), 31.9 (C-6), 29.7 (C-5), 29.4 (C-4), 22.7 (C-
7), 14.1 (C-8). LA EEG#E 5 30 IE Fe AR — 35121, i
KA 9N 1-28 0

&9 10 AR K. 'TH-NMR (600 MHz,
C3D60) 0: 6.93~6.84 (2H, m, H-2, 6'), 6.83-6.76 (2H,
m, H-5, 3'), 6.71 (2H, d, J= 8.0 Hz, H-6, 2'), 5.97 (2H,
s, -OCH0), 4.65 (2H, dd, J = 24.9, 4.7 Hz, H-7, 7'),
4.22 (1H, d, J= 6.3 Hz, H-9B), 4.17 (1H, d, J= 6.3 Hz,
H-9'B), 3.83~3.76 (3H, m, -OCH3), 3.04 (2H, brs, H-
8, 8"). 3C-NMR (150 MHz, C3Ds0) J: 148.8 (C-4"),
147.8 (C-4), 145.9 (C-3'), 145.2 (C-3), 137.0 (C-1"),
134.5 (C-1), 120.1 (C-6), 118.4 (C-2"), 114.2 (C-5"),
108.7 (C-5), 107.3 (C-2), 102.0 (-OCH,0-), 86.5 (C-7),
86.4 (C-7"), 72.4 (C-9), 72.0 (C-9"), 55.5 (-OCH3), 55.2
(C-8). LA FHHE 5 SClRHRoE B A — 822, #es e fb
010 JtHAREE .

&Y 11 TLEikY. 'TH-NMR (500 MHz,
CD;0D), 6.95 (2H, d, J=1.9 Hz, H-2, H-2), 6.81 (2H,
dd, J=8.1,2.0 Hz, H-6, 6"), 6.77 (2H, d, J= 8.1 Hz, H-
5,5'),4.71 (2H, d, J = 4.4 Hz, H-7, 7'), 4.23 (2H, dd,
J=09.1, 6.9 Hz, H-9a, 9'a), 3.86 (6H, s, 2X-OCHj3),
3.77 (2H, dd, J = 9.1, 3.7 Hz, H-9b, 9'b), 3.19~3.08
(2H, m, H-8, 8'). 13C-NMR (125 MHz, CD;OD), 149.1
(C-3, 3), 147.3 (C-4, 4, 133.8 (C-1, 1"), 120.1 (C-6, 6'),
116.1 (C-5, 5", 110.9 (C-2, 2), 87.5 (C-7, 7, 72.6 (C-9,
9),56.4 (2 X -OCH3), 55.4 (C-8,8"). L Hd 5 iRk
EHEA—H), MEEENEY 11N (H)-FANEEE.

&P 12: IR EHPIRY) . "TH-NMR (500 MHz,
C3D60) 0: 9.84 (1H, s, H-7"), 7.53 (1H, dd, J=1.5, 1.0
Hz, H-2"), 7.43 (1H, d, J = 1.5 Hz, H-6'), 7.06 (1H, d,
J=2.0 Hz, H-2), 6.83 (1H, d, J = 8.1 Hz, H-5), 6.80
(1H, dd, J = 8.1, 2.2 Hz, H-6), 5.70 (1H, d, J= 6.8 Hz,
H-7), 3.93 (3H, s, 3'-OCH3), 3.85 (2H, d, J=5.1 Hz, H-
9),3.83 (3H, s, 3-OCH3), 3.63 (1H, m, H-8). '3C-NMR
A1 DEPT #(#E1UESE T 18 M AEAE . SC-NMR (125
MHz, C3D60) d: 191.0 (C-7'), 154.9 (C-4"), 148.5 (C-
4), 147.7 (C-3"), 145.8 (C-5"), 133.4 (C-1), 132.4 (C-1"),
131.2 (C-3), 121.5 (C-2"), 119.8 (C-6), 115.8 (C-5),
113.3 (C-6"), 110.6 (C-2), 89.9 (C-7), 64.2 (C-9), 56.3
(-OCH3), 56.3 (-OCH3), 53.8 (C-8). DL ¥ 5 ik
RIEFEAR—F24), MU AW 12 RS .

&Y 13: A K. 'H-NMR (600 MHz,
C3D60) 8:9.82 (1H, s, -CHO), 7.24 (2H, s, H-2, 6), 3.92
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(6H, s, -OCH3X2). 13C-NMR #1 DEPT i & ¥4 42
A 9 MR . BC-NMR (150 MHz, C3DsO) §:
191.1 (-CHO), 149.0 (C-3, 5), 143.2 (C-4), 129.1 (C-1),
107.8 (C-2, 6), 56.7 (OCH3X2). PL_EHE 5 ki
TEHEAR—F0, MUS A 13 N T &

&Y 14: W OHPIRY) . TH-NMR (600 MHz,
C:Ds0) 6: 7.11 (2H, s, 4, 4-OH), 6.68 (4H, s, H-2, 2/,
6,6),4.67 (2H, d,J=2.9 Hz, H-7, 7'), 4.29~4.16 (2H,
m, H-9, 9"), 3.82 (12H, s, OCH3-3, 3', 5, 5'), 3.10 (2H,
s, H-8,8"). 13C-NMR Al DEPT i I $E $2 75 45 1) h
H 22 MR T BC-NMR (150 MHz, C3D0), 148.7
(C-3, 3", 5,5, 136.2 (C-4, 4), 133.3 (C-1, 1), 104.5
(C-2,2',6,6'),86.8 (C-7,7),72.4(C-9,9"), 56.7 (3, 3'-
OCHj3, C-5, 5), 55.3 (C-8, 8"). VL _E#¥E 5 CikiiiE
BeAR—g2728), OB ED) 14 4T B IEEE .

th&9 15: AR K. 'H-NMR (600 MHz,
C3Dg0) 6: 7.08 (2H, d, J=13.3 Hz, H-2', 6'), 6.69 (2H,
s, H-2, H-6), 4.83 (1H, d, J= 5.9 Hz, H-7), 4.36 (1H, d,
J=7.0Hz, H-7"), 4.13 (1H, d, J = 9.5 Hz, H-9a), 3.86
(2H, dd, J=9.7, 3.5 Hz, H-9b, 9'b), 3.83 (12H, s, H-3,
3,5,5'-OMe), 3.22 (1H, t,J=8.7 Hz, H-8). 13C-NMR
F1 DEPT #f B SR 45 h A 22 ANkl 1. 13C-
NMR (150 MHz, C3D40) d: 148.7 (C-3', 5'), 148.6 (C-
3,5),136.3 (C-1'), 135.7 (C-4"), 133.4 (C-4), 130.4 (C-
1), 104.5 (C-2', 6"), 104.1 (C-2, 6), 88.7 (C-7"), 82.8 (C-
7), 71.6 (C-9), 70.2 (C-9"), 56.7 (3, 3', 5, 5'-OMe), 55.7
(C-8'),50.9 (C-8). LA FH¥s 5 SCliffhoE A —3>,
HEEENEMIS N (-RTHEREER.

&Y 16: KABFA. "H.NMR (500 MHz,
C3D60), 9.78 (1H, s, -CHO), 7.36 (1H, d, J = 1.9 Hz,
H-2), 7.34 (1H, d, J= 1.9 Hz, H-6), 7.00 (1H, d, J="7.9
Hz, H-5). '3C-NMR #l DEPT & FIBHEIRA 7 Mk
B9, AR REEM I 7 AR T. PC-NMR (125
MHz, C;D60), 191.2 (-CHO), 152.3 (C-4), 146.4 (C-3),
131.0 (C-1), 125.5 (C-6), 116.1 (C-2), 115.1 (C-5). LA L
Bl 5 SCHR R E B AR — B, USRS 16
JE LA

EY 17: WELEFEER K. "H-NMR (600
MHz, C;D40) d: 7.53 (1H, s, H-2), 7.48 (1H, d, J=8.2
Hz, H-6), 6.90 (1H, d, J= 8.2 Hz, H-5). '*C-NMR #/I
DEPT i X IR R 7 NG5, 2 B v 45
i) 7 ANEE T . BC-NMR (150 MHz, C3D60)
5: 167.8 (-COOH), 150.7 (C-4), 145.5 (C-3), 123.7

(C-6), 123.1 (C-1), 117.5 (C-2), 115.7 (C-5). LL L
R 5 SRR IE R AR —EY, MU A 1T R
JR LA -

3.2 HEM HMNREEIMHE KIEEIF IR
321 KErt TR &AL HUAE LPS 531 BV-2 /)b
IR A MOAR Y T BB A T IR T TR
AH-RH. AH-RE. AH-RB %} BV-2 4H}f {500, 8
I MTT 300 AN R B ok i AR - SE U A
ToANREEYE, DU 2R E . MTT SLERR
B (B 1D, S HZ A A A R R Ree &
HH LPS 5340 2 hE Fr AR i 4 s 7, BL4H A
TEEBKT 60%, Fitk, 7744 50, 100, 200 pg/mL
Ve Ja 825258 it FH 25 BERR T

120
100
80
60
40
20
0

AR,

X LPS butein 50 100 200 50 100 200 50 100 200

AH-RH AH-RE

plug-mL™")

AH-RB

HxRAME: #P<0.05 #P<0.01; 5 LPS #AMLL: *P<0.05
“P<0.01, THEIF.
#P<0.05 *P<0.01 vs control group; "P<0.05 **P<0.01 vs LPS

group, same as Figs below.
1 HEM AR ZAREIIXT BV-2 /IR R4 B B 52 i)
(X£ts,n=3)
Fig. 1 Effects of various extracts from roots of 4. henryi on
BV-2 microglia (X+s,n=3)
3.2.2 HEMTUIMARSAREUINT BV-2 /NS A
NO M RAER N A4S KE NO 4
B BRI, NO )z AR AW ROAE S 75 R A
(iR fabr . ASHEITLL LPS ¥ 51 BV-2 /N4
7 NO A RE - TU AR B AR SR AT i ¢
WEVERIE, SR 2 s, XA, RO
HNO WRIERET v SN, SRV
A PRI NO /K, Hoit AH-RE (M 28R i
fE, 4 AH-RE BIZ5PIHEEN 100 pg/mL B, NO 7K
PEAK (2.099 pumol/L) o (RI, J5 451256 5 A% AH-
RE HRAL7> B AL AL S PIREAT PRI AN 7T, 8t — 20
B FR FE LA 22 RAE T B £ B PR
3.3 #EMAMRPUEY 1 7113 IR RIENE
Lirahs
MR BRI PUPE RGBTSR,
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1 #h
161 !
12}

84 . sk

1 kel sk
" **,l—** - 3 = Il_.

k%

s 11 1Tl

X8 LPS butein 50 100 200 50 100 200 50 100 200

AH-RH AH-RE AH-RB
pl(ngmL™)

B2 HEENREREX NO #IHMER (X+s,n=3)
Fig. 2 Effect of various extracts from roots of A. henryi on
NO content (X +s,n=3)
X T ) AH-RE B4 — 0 7 a3 2] 17 4
ey, K @R a1, 13 2l E N
2z (sesamin) MIT#ME (syringaldehyde). 2k
R MNZRRP SR R — MR R, BRI R
B, ZRRERAAPUEIL. viaEs. WIE. fimiik
SAERBS)L TR MR G, BE
I AN =117 7 e e R I N S
WIAHICHIEFE R I, MREM TSRS 7y BRI 2R 2K
XN AR NO ™ A2 BA RAF R £ 38
AREFARH, 2B S A Py Re s 18 1 i
i R R AR LRI R0, BRI, AN AR DL
e TUINAR. AH-RE #6RIAGS P02 REAN T &N
FERFFENT R, HET LPS F510 BV-2 /MR FRAIEIE
NBRRE JTHPETTIEARAY, 3 R PR T € IR 251)
WP X [B] AT 1 AR EE SR E 7 3okl LPS 5
S BV-2 /NI IFAML A NO HdIfER, W%
P ZRREAN ] FRE NG RIIELETEIERE T o
331 ZREMT FRELE LPS 531 BV-2 /NRR
MRARS N g E ARSI A SR AT g (1] 3,
4), f£ 5~80 umol/L ~, SXIRAHAHLL, ZHREA
T AN DA TARMRBERA XS BV-2 i dE47 - Tiies
X AZ AP FR B ANHIE J0 7 A — RE S EAEE K
T 50%, Rk, AI¥ 5~80 umol/L 2G4k g ¥ B
NG BRI R BRI

332 ZRREM T HEEEX BV-2 MREFAH NO
URCME ARSI A AT A (B 5. 6), SXTHRA
FHEE, BEYZH ) NO /K-FI1 B T sy, SHEAYAHAHEL,
ANAVRFE (5~80 pmol/L) I Z R Al T Al X BV-
2 HMIAL TR S, NO K-35 2 AR AR TR, £
ZREA T AR EAH] NO AR, B 2R
BT MRS 2 ] R — € AT AR -
4 g

i 4 vh 24537 Rt ) Rk i TOInAR BA “ T

NO/(umol-L™)

120
100
80 ##
60
40
20

0
puit LPS 5 10 20 40 80

ZRRE/(umol- L)

1FER%

B3 ZREN BV-2/MNIERAMEAFME (Xts,n=3)
Fig. 3 Effect of sesamin on BV-2 microglia (X s, n=3)

120 -
100
:E 80 i
‘+E[ 60
& 40
20
Xt LPS 5 10 20 40 80

T A&/ (umol- L)

4 TEEXN BV-2 /NRRABMREIFIE (X+s,n=3)
Fig. 4 Effect of syringaldehyde on BV-2 microglia
(X£ts,n=3)

12 #it
|
~ 10
28 e
g 6
=
3 4
)
0 vz
papict LPS 5 10 20 40 80

ZIRE/(umol- L)

5 ZRREA BV-2 /MZFAARER NO BISAE (X +s,n=3)
Fig. 5 Effect of sesamin on NO in BV-2 microglial cells

(Xxs,n=3)

14 44
12
10 .
=}
E
S 4
Z

0

X LPS 5 10 20 40 80

T &/ (umol- L)

Ee6 TEEX BV-2 /MNIRAMEF NO I (Xts,n=3)
Fig. 6 Effect of syringaldehyde on NO in BV-2 microglia
(Xts,n=3)

B Wk, R MUEA RN AT i
TR Z DIRTURIR 25 . AR C I SehE - 100
M AEL RS MRS T OREMTTL, RITRET T
INEA RAFRITTARTEYE . 56 AT 50 AT XS %k 42
VI BL R SE T e, R WTRE I TR AR &
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RHEUIE AP R . BRIk, AW —
RS TOMAR AH-RE 462 #E T 8 PE . P
SRAEMATIM . B EN ST, EoE
BE 17 AMEEY, B 10 MARAEERZE. 3 MK,
I AR ERE 3 ADNHABR G N T — 20 B
RE FOMAR LA 2 10 £ ZEPE R 7y, S5 AR
AT SRR, LS B B B2 M s
AH-RE A A Z KRN T &%, FIH LPS
I BV-2 /N FAAL = NO (PR 98 SE R AL
HATHUR ISR, S55RRW, EBZRREMT
HERA — P RIENE, TR BRI E &
ZNIEAT R o Il LSRG, kPR TN )
22 oy MG BEYEAR 7 AR, WL
PR A 23R B At , ks TR (1) & 21
15 FH BB T2 R BT R R FH B2 58 PRAR JE Al

FBAR PIAVHEHYFRAREEF TR
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