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Flavonoids from Rhododendron nivale and their
antioxidant and anti-inflammatory activities
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'School of Health , Jiangxi Normal University;” College of Life Sciences, Jiangxi Normal University , Nanchang 330022 , China

Abstract : This study investigates the flavonoid compounds in the extracts of R. nivale and their antioxidant and anti-inflamma-
tory activities. Various chromatographic separation techniques such as silica gel column chromatography , Sephadex LH-20 col-
umn chromatography , and semi-preparative high-performance liquid chromatography ( HPLC) were used to separate and puri-
fy the ethyl acetate extracts of R. nivale. Using NMR, IR, and HR-ESI-MS, eight flavonoid compounds were identified , inclu-
ding a new one,3’,8-dimethoxyquercetin-3-0-a-L-arabinofuranoside (1) ,and seven known compounds : morin-3-0-3-L-lyxo-
side (2),(2R,3R) -taxifolin-3-0-arabinoside (3) ,epicatechin (4) , (-)-epigallocatechin (5), (-)-catechin (6) ,dihydro-
myricetin (7) ,dihydroquercetin (8). Their antioxidant and anti-inflammatory activities were measured using a H, 0, -induced
oxidative damage model and a lipopolysaccharide-induced nitric oxide production model, respectively. Compounds 2,4 and 8
increased the viability of H,0,-damaged SH-SY5Y cells from (44.0 £2.3)% to (80.6 +0.4)% ,(78.4 £1.6)% and
(81.9 £1.7)% , respectively. Compound 8 also exhibited anti-inflammatory activity with an ICy, value of 37.7 pmol/L.
These results demonstrate that the flavonoid compounds in R. nivale have potential as lead compounds for developing antioxi-
dant and anti-inflammatory agents.
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REPUEATEYES . B AT T 5 26 00 R 2%
AR AU Guo %55 T ZALRE 43 B
133 A P T V0 g = 1 A1 diplomorphanin
B (H:AS & H A AR ) b 0y iR 2R A S S
BN BRI HUBER A, 45 R W B A W v A B
WAL & W) B A B 0 B B0 4 35 D Fp Ak R
WU, Ye ST AL ES AR R 2y B E 12 A #
FR2EA G, K AL G Wit R 3-0-a-L-(2"-0- LBk
HE) BRIk TR 2RI RAW 264. 7 i ffd
o b9 YR BE DR T EA IR VE Ao Lin 2507 A i
FLLLORE S o B A B A IR S AL S W T T (2R,
3S)-LAFEHA 1,1- K H-2-— g 3L %K Bk B f 2
(DPPH) i BRAE J1,1C5, h 6. 1 1 6. 8 pmol/L, J;
S, FEHS S A v R 2 B AR U A R
WS, AN K AR A B 78 S5 U T 20T e B i 2
W N 25.9% 1 A, S5 2R S R R 2 AL
B YA I B AT AE A AN E

Rt — kR JE AR T R B SSALA Y, AR
TR R AL RS LR SR ER I i Ak 2 1o A 7
TR A, ARBEE R H,0, 75 5 1 A H &b
20 968 240 e ( SH-SYS Y ) S8 Ak 461 15 B B I fig 22 W 75
S/ R A A M (RAW 264, 7) — A AL AEE
BB AL PE AL 33X 2646 5 W) 1 0 S8 A 40 O T BT R T
e
1 #MRl5AZ%
1.1 ##GFI 5N
111 At

ARG R T 2021 4E 5 HoREH s A
PO L 1, Zerh [ R R E e MR A e
8 JE Y EH 2 K Y Rhododendron nivale, Fi 2%
(RN-202105) fRA7 F 1L PG K 22 A i B2 22 Be 1
H 204 245800 B9 S 5 2
1.1.2 XA

Sephadex LH-20 #Jig ( Fii . GE Healthcare ) ; /7
FE 5§35 43 35 6 I ( MCT) ( CHP20P, 75 ~ 150 pm, H
AR = Tl bR &4t ) 5 /e B R I
(ODS) Ik} (150 ~ 200 H, 5 [E Bk 3¢ Merck ) ; {8
TR (100 ~200,200 ~300 H ;40 & 86 1L T4 R
o)) FEZ O GF 5 il AR (CHH 5538 i T T A R
D) 3 SEI K R gl oK s HoAth 635 2l KR | 4 A
Al (ISR R A TR A D) .

& 4= [l 7% ( fetal bovine serum, FBS) (3t 5.
FSD500) \DMEM #5557 3& (it %5 :6124069 ) FI DMEM-
F12 8553k (45 :8122199) (3£ [ Gibeo 24 7] ) 5

1% £ 2% Wik ( phosphate-buffered saline, PBS) (3t .
6123169) . % R M % R ({it5: WHAB23F201 )
(FEBRRHL R B A 7] ) 5 M ZE K AL (4t 52 109955,
ZiJE: 98% ) | B & ZK (4t 5. C15533027, 4 Ji& .
98% ) . ig Z B ( lipopolysaccharide, LPS) (4t 5.
S1735) \— S AL Ak 3 35 & ( Griess 351, it 5 -
S0021M) CCK-8 2] & (4t *5-: BS350B) ( LI =
KA HARA R T ) 5 /N B AL B W 40 ] RAW
264.7 FIRf 2 B0 A9 40 i SH-SYSY (€[ ATCC
D)

1.1.3 MHE

Rudolph Autopol TV/IV-T Jig Y% ( 22 E Rudolph
/A7) 5 Nicolet 6700 2T 4h 5t 3% 4% (35 [ F8& 2R K 2
H) ) ; Triple TOF 6600 = 43 #F 511l ( 55 EIR Fi it AB
Sciex 2 F)) s AVANCE 400 MHz #% @4 E4R AN (Fi
AT E e /3 7] ) 5 Primaide 5 2% W AH 3% 4L (1110
Pump, 1210 Auto Sampler, 1310 Column Oven, 1430
Diode Array Detector, H A< H 372y &) ) ; CMax Plus i
Y (£ [E Molecular Devices 2\ H] ) o
1.2 RREHEH

4.29 kg THEFZ AR ¥y K 2 L I EEAE
TR FEIE3 W BIRT do G ISR IBOR, 98 e 45
R 766.16 ¢, 4 L KK IR EIRE, KK HAA
Mk IR CBRFNE T BEAE I, 153 8 1R C BRI
238.54 g, LR OPERIZE SRERAE /0 85, LA A T -
LTR T4 (200: 1 ~0 = 100) FIHEE 6 B2 BRI, 153
212 My (Fr. 1 ~Fr.12)

Fr. 10 i3 (39. 19 g) £ ODS #4585, DL H -
7K (10290 ~100:0) B BEPEBIAFF] 9 A3 43 (Fr. 10A
~Fr. 101) , Fr. 10B 74> (13.70 g) £ MCI $E 5k
5385, AHTEE-7K (5: 95 ~ 100 0) B pEMEA5 2 8 4
Wi (Fr. 10B1 ~ Fr. 10B8) . Fr. 10B7 i 43 (223. 7
mg ) & H] Sephadex LH-20 #1435 , DA%l FH Bk i 45 5
ANy (Fr. 10B7a ~ Fr. 10B7e) , Horr Fr. 10B7d 21
DAY 2(7.7 mg), Fr. 10B7a §i 43 (103. 6
mg ) 2521l & HPLC (HH i 7K =25: 75, mL/min) 4{i
LAEEA Y 1(12.8 mg, 1, =25.1 min) ,

Fr. 10B5 #i43(2.79 g) %4 Sephadex LH-20 #:43
B iR UEAS 6 A3 (Fr. 10BSa ~ Fr. 10B5f) .
Fr. 10B5e 43 (111. 1 mg) 24145 HPLC ( FFEE: /K
=25:75,3 mL/min) ZifL 515 2L 54 3(16. 3 mg,
tp =33.5 min), Fr. 10B5a i 53 (277. 8 mg) TR
FH Sephadex LH-20 #4385, D&l FH BEPEBEAS 3 NI
43 (Fr. 10B5al ~ Fr. 10B5a3 ), Fr. 10B5a2 i 47
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(11. 1 mg) £ 45 HPLC ( FFE#: 7K =25:75,3 mL/
min) {515 2659 4(5. 3 mg, 1, =22.6 min) ,

Fr. 10B3 Ji43 (5. 13 g) £ MCI #4055, i /7
fi-7K (0: 100 ~ 100: 0 ) £ B P45 5 8 A>3k 3 ( Fr.
10B3a ~ Fr. 10B3h) , Fr. 10B3d 34> (237. 8 mg) £
ekl 46 HPLC ( P EE: /K =25:75,3 ml/min) 4lifb )5
BELA Y 5(13.1 mg,t, =18.8 min) 1 6 (9.3
mg,t, =20.5 min) , Fr. 10B3h #i43(2. 14 g) %A
SephadexLH-20 #4385, L) 4l B B2 Pk B 15 4 A~ ¥ 2
(Fr.10B3h1 ~ Fr. 10B3h4) . Fr. 10B3h3 34> (51. 8
mg) 222 il £ HPLC ( FFEE: 7K =25:75,3 ml/min)
a5 1525 7(27.0 mg, 2 =20.0 min) . Fr.
10B3h2 43 (55.7 mg) 221414 HPLC (I fiE: /K =
35:65,3 mL/min) 4ifb/5 153 265 8(13. 4 mg, iy
=20.5 min)
1.3 FHESHHENE
1.3.1 #EAAZH®

SH-SYS5Y 41 i8R & F DMEM-FI12 1% 33k (&
10% FBS Fl 1% T8 R-5E8 R T, 41 LL 1 x
10" A~/ FLEY S BEEERD T 96 FLAR P, 75 37 °C F1 5%
TR TR SR 24 ho RRYNM ST A0 RE S AR Y
41 H,0, 41 F 25 L4l A PBS, ik Sl 50
pmol/L BYFE SN BIAE Sl 6 h J5, [l A i 4L A
H,0, 40/ A 70 wmol/L H,0,, ¥53%24 h J5 , 7E 454
A 10 pl CCK-8 i, K557 2 h, fili HIEEbR{0C
SR 450 nm ZhWRSEAE , IF 4 A (1) THE A A7 1 %R
(R) o

R=[(ODyy- OD....) /
(OD gy~ OD..p) ] x 100% (1)

1.3.2 #EEH

ARWFFEARE O & R B 7 LPS 155 RAW
264.7 Yl A — A AL E A BOR R G 1 ~ 8
(PR EEN . RAW 264. 7 4R -5 T DMEM £
FE (& 10% FBS Fl 1% % R-HEHRBW) T,
LS x 10" AN/ FLIY % BERHAE 96 FLAH , 7E 37 ©
C TR 24 h, FHLPS(1 pg/mL) BN 24 h, 5%
Jei FEAS TR) A 55 P A5 o 7RI 1t S DK A8 ( BRI X6 ) 4
3% 24 ho BALEUE 50 pL 8532, IR A Griess
HA(50 L7 A + 50 pL 55 B) . S 5 min
J&, M5 540 nm Ab W SEEE, R B #F Graphpad
Prism 8. 0 FF474CHE b B 545 57 1t R ) R 45 S 44
FHARZEME MG AT 1Cs, o T A 19 5250 1 52 647
=W

1.3.3 miniik

SH-SY5Y il RAW 264. 7 4iffafi 1 x 10° 4~/4L
(5% BEFERR T 96 FLAR I, 35 57 24 h, {40 Jif 58 4=
BE, S AU IMAf . Al HomA 100 L 50 5§
60 pwmol/L 454 1 ~ 8 wl FH A XT HE Bl E£ 2 (doxo-
rubicin) , %5 L2 FIN HRZE Ao A SRR PBS, 8%
7% 24 h 5, M EAFLNINA 10% CCK-8 it , 4 %:
FigE2 ~4 ho WZE 450 nm AbWEOGEE  IFH A (1)
TR (R,) o
2 #ER5HL
2.1 4ZHEE

wEWm1 HORMEK BFETHE; [a]) =
- 64.1 (¢0.10,H,0) , HR-ESI-MS:m/z 493.099 0
M-H] (%4 C,, H, 0,,493.0088), 454" C
NMR $#f ( W3R 1) # i Hoor 08 C,H, 0,5, At

1 &1 HNMR(400 MHz) #A
BC NMR (100 MHz) #{#& ( CD,0D)

Table 1 'H (400 MHz) and “C NMR (100 MHz)
data of compound 1 (CD,0D)

No. 8y (J in Hz) Sc
1 _ _
2 - 158.9
3 - 135.1
4 - 180. 1
5 - 158.6
6 6.27(s) 100. 1
7 - 158.0
8 - 129. 1
9 - 150. 4
10 - 105.6
1’ - 122.0
2! 7.33(d,2.1) 111.1
3’ - 146.7
4’ - 139.0
5’ - 149.4
6' 7.36(d,2.1) 106.0
1 5.52(brs) 109.7
2" 4.37(brd,2.7) 83.5
3" 3.91(m) 78.8
4" 3.89(m) 88.2
5" 3.52(m) 62.6

8-0CH, 3.91(s) 62.0

3'-0CH, 3.95(s) 56.9
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MR 12, ML LG 1 5 A
—AFRIE(1 650 em ') .'H NMR 5% E g5 3 4>
FEFET7.33(1H,d,J =2.1 Hz,H2') .5, 7. 36
(1H,d,J =2.1 Hz,H-6")F16.27(1H,s,H-6) ,2 4
P4 %L 6,3. 95 (3H,s,3'-0CH, ) 1 3. 91 (3H, s, 8-
OCH, ) Fl 6 MR F1557F 6,3. 52 ~5.52 Z[H],
Hor 1V BER 5576 5. 52 (1H, br s, H-1"") (L
1), i HSQC FIPC NMR &, iz &9
22 MRRIFJE 2 ASH S 1 AN F R T AN O

HO OH
OCHs O

38 3 4> op” Ze0bi) 12 2Bk DA RO
R IZ G — D B RS, R E
AR s K s M E AL & 1 8- 4 A B 3R -3-0--
PR AF IR RGO X H, R AR R
L, ZRETAEY 1 2 T — ARG (12
DT —AFFERTE T, ZVMEEY 1 Masl e
mesYZ T AP R EIA L B2
ST A 1 i R RGBSR (TH-"H COSY HSQC
HMBC 45) a] DIgfSE AL S P as (UL 1)

OH
OH

1 EW1~8 MULEEY

Fig. 1 Chemical structures of compounds 1-8

HMBC %8 H-2' 5 C-2 (8, 158.9) . C-1" (8,
122.0) .C-3"(5, 146.7) .C4' (5. 139.0) il C-6' (5,
106.0) A1, H-6"5 C-1" .C2'(8. 111.1) .C4'Fil C-
5'(8:149.4) #H¢,3'-0CH, 5 C-3"#HK, R G
Y11t 8-H SE FEM 7 38 -3-0-a- B Fi7 A IR M B 22
WA H S AE B 3 C3' i, (kA9 1 1W'H-'H
COSY Hy#H X:{5% H-1""/H-2'"'/H-3"'/H4''/H,-5"
SCRE T BIRLAARE B9 47 7E . HMBC H H-1""F1 C-3 (1)
AHOCUE R 1 Bl hAF b i 47 H oy C-3 £, DL R A

2 Al HMBC AHCAE 5 i — 22 R TG 1
AEEAHEDRT . ARYE H NMR § dhim 3 7 H-1'7 (8,
5.52,1H,br s) (b2 8 Fid 2 o] DL AL &%)
11 C-3 fEH: o-BTRIATHE. 2L, (B 1 14
Pt Ry 3", 8- F AR A 2 3R -3-0-a- B iz A 1K TR
B X A 1 RE LA 1 8- A LA
W R 3-0-a-L-BTRLAA W B ( [ ]5 = - 73.0,¢
0. 15) B, AT LA AL 559 1 (b Ry L-44)
.,

- COSY

e 2

AWK, [al) = - 108.8 (¢
0.31,MeOH) ,'H NMR (400 MHz, CD,0D)§:7. 53

oH HMBC

2 {L&4 1 K% HMBC #0'H-'H COSY %55
Fig.2 Key HMBC and 'H-"H COSY correlations of compound 1

(1H,d,J =2.1 Hz,H3"),7.50(1H,dd,J =8.4,
2.1 Hz,H-5'),6.90(1H,d,J =8.4 Hz,H6'),6.39
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(1H,d,J =2.3 Hz,H-8),6.21(1H,d,J =2.3 He,
H-6),5.47(1H,s,H-1") ,4.33(1H,d,J =2.9 Hgz,
H-2"),3.96 ~3.89(1H,m,H-5"),3.87 ~3.85(1H,
m,H4"),3.56 ~3.44 (2H, m, H-3".5") ;" C NMR
(100 MHz, CD,0D) §:158.6 (C-2),134.9 (C-3),
180.0(C4),163.1(C-5),99.9(C-6),166.1(C-7),
94.8(C-8),159.3(C-9),109.6(C-10),123.1(C-
1'),146.3 (C-2"), 116.9 (C-3"), 149.8 (C4'),
116.5(C-5"),123.0(C-6"),105.6(C-1"),88.1( C-
2"),83.3(C-3"),78.8(C4"),62.6(C-5") ., VLI %k
B -5 Sk R — 2, MO R ) R R 3
O-B-L-# %811 o

wEW3I PO E K, % T E; ' H NMR (400
MHz,CD,0D) §:6.97 (1H,d,J =1.9 Hz, H2'),
6.85(1H,dd,J =8.0,1.9 Hz,H-6") ,6.80(1H,d,J
=8.0 Hz,H-5"),5.92(1H,br s,H-8) ,5.90(1H,br s, H-
6),5.13(1H,d,J =10.5 Hz,H2) ,4.79(1H,d,J
=10.5 Hz,H-3),3.92(1H,dd,J =11.6,7.3 Hz, H-
5"),3.84(1H,d,J =3.8 Hz,H-1"),3.80(1H,dt,J]
=7.3,3.0 Hz,H4") ,3.59 (1H,dd,J =6.3,3.8
Hz,H-2"),3.56 (1H,dd,J =6.3,3.0 Hz, H3"),
3.42 ~3.36 (1H, m, H-5");” C NMR (100 MHz,
CD,0D) 6:83.8(C2),76.4(C-3),196.0(C4),
165.4(C-5),97.4(C-6),169.2(C-7),96.5(C-8),
164.2(C-9),102.4(C-10),129.0(C-1"),115.7(C-
2'),146.5 (C3"), 147.4 (C4"), 116.3 ( C-5"),
120.8(C-6"),101.5(C-1"),73.1(C-2"),66.8 ( C-
37),71.1(C4") ,63.4(C-5") o L 45 scmk
1B — B, B E A Y AR TR 2R -3-0-a-L F]
PLAABET

wEw4 kR A;'H NMR (400 MHz,
CD,0D)8:6.98 (1H,d,J =1.9 Hz, H-2'),6.80
(1H,dd,J =8.2,1.9 Hz,H-6") ,6.76 (1H,d, ] =
8.2 Hz,H-5'),5.94(1H,d,J =2.3 Hz,H-8),5.92
(1H,d,J =2.3 Hz,H-6) ,4.80(1H, brs,H-2) ,4. 19
(1H,t,J] =4.2 Hz,H-3),2.86(1H,dd,J =16.8,
4.2 Hz,H4a),2.74(1H,dd,J =16.8,4.2 Hz, H-
4b);"” C NMR (100 MHz, CD,0D) 8:79.9 (C-2),
67.5(C-3),29.2(C4),158.0(C-5),96.5(C-6),
157.7(C-7),95.9(C-8),157.4(C-9),100.1 ( C-
10),132.3 (C-1"), 115.9 (C-2"), 146.0 ( C-3"),
145.8(C4"),115.4(C-5"),119.4(C-6"), Lk %%
5 Scmkt T R — 2, MOE E LA o LSS

WwEHS HEFEE;'H NMR (400 MHz,
CD,0D)§:6.52(2H,s,H2",6"),5.94(1H,d, ] =
2.3 Hz,H-8),5.91(1H,d,J =2.3 Hz,H-6),4.76
(1H,br s,H-2),4.17(1H,dd,J =4.7,3.2 Hz, H-
3),2.85(1H,dd,J =16.7,4.7 Hz, H4a),2.73
(1H,dd,J =16.7,3.2 Hz, H4b) ;" C NMR (100
MHz,CD,0D) §:79.9 (C-2),67.5(C-3),29.1(C-
4),157.9(C-5),96.4(C-6),157.3(C-7),95.9(C-
8),157.7(C9) ,96.4(C-10),107.0(C-1",2")131.5
(C-3"),133.6(C4"),100.1(C-5"),146.7(C-6")
DA B 5 Sokt ™ ol — 30, BUE B %k S o
(-)-REETILEER.

wEme HEfEk; [al) = - 5.6(c0.28,
MeOH) ,'H NMR (400 MHz,CD,0D)§:6. 84 (1H,d,
J =1.6 Hz,H2") ,6.76(1H,d,J =8.1 Hz,H-5"),
6.72(1H,dd,J =8.1,1.6 Hz,H-6"),5.93(1H,d,J
=2.2 Hz,H-8),5.86(1H,d,J =2.2 Hz,H-6) ,4.56
(1H,d,J =7.5 Hz,H2),3.97(1H, m,H-3) ,2.85
(1H,dd,J =16.1,5.4 Hz,H4a),2.50 (1H,dd, J
=16.1,8. 1 Hz,H4b) ;" C NMR(100 MHz,CD,0D)
5:82.9(C-2),68.8(C-3),28.5(C4),157.6(C-5),
95.5(C-6),157.8(C-7),96.3(C-8),156.9(C9),
100.9(C-10),132.3(C-1"),115.3(C-2") ,146.2(C-
3),146.2(C4"),116.1(C-5"),120.0(C-6"), VI
R B GRS Sk i — B, B E %Ak
YR -)-LEER.

&7 [ E{k;'"H NMR (400 MHz,
CD,0D)§:6.53(2H,s,H2",6"),5.92(1H,d,] =
2.1 Hz,H-8),5.88(1H,d,J =2.1 Hz,H-6) ,4.83
(1H,d,J =11.4 Hz,H-2),4.46(1H,d,J =11.4
Hz,H-3) ;" C NMR (100 MHz, CD,0D) §:85.2 ( C-
2),73.7(C-3),198.2(C4),165.2(C-5),97.3(C-
6),168.7(C-7),96.3(C-8),164.4(C-9),101. 8(C-
10),129.1 (C-1"),108. 1 (C-2",6"),146.8 ( C-3",
5'),134.9(C4") o L5 semk " HiaE — 80,
KRG AR

eS8 Wk A;'H NMR (400 MHz,
CD,0D)8:6.97 (1H,d,J =2.0 Hz, H2'),6.85
(1H,dd,J =8.1,2.0 Hz,H-6") ,6.80(1H,d,J =
8.1 Hz,H-5"),5.92(1H,d,J =2.1 Hz,H-8),5.88
(1H,d,J =2.1 Hz, H6),4.91 (1H,d,J =11.5
Hz,H-2),4.50(1H,d,J =11.5 Hz,H-3) ;" C NMR
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(100 MHz,CD,0D)&§:85.1(C-2),73.7(C-3),198.3
(C4),165.3(C-5),97.3(C-6),168.8(C-7),96.3
(C-8),164.5(C9),101.8 (C-10),129.9 (C-1"),
116.1(C-2"),146.3(C-3"),147.1(C4"),115.9( C-
5'),120.9(C-6") o LA b%iedis 5 scmk” il —2k, ik
YEZA A A
2.2 mEAEMLFEE

AL A W A R P T S PR AR
R, AWFFE A LL 1,0, 1755389 SH-SYSY 41 i A fk
PATERITE i 5 2 A S rh 23 B8 4l A A5 3] 1Y) B R 2
&1 ~8 Bt Ak iE 1. SH-SYSY 4fiJifl £ 50
pmol/ L ALG4 1 ~8 VEH] 24 h 5 , 4 M A7 4 1w
F90% FFLAY 1 ~ 8 Al s AR, 4R,
Y2 70 wmol/L H,0, 4bH 24 h J&5 , 7715 RN
(44.0 £2.3) % , 7] I, H,0, i S A LR ik ml o
RIS . A1 ~ 8 HUAA L LI A R R
A1 2 .4 8 HATAR 58 (1 S AL 30 05 PR 4P RIUR , 41
IR0 (80.6 £0.4)% (78.4 +1.6)% Fil
(81.9+1.7)% , % 5 TR 41 1 (44.0 +2.3) %
(HF2),

F2 LAW1~8 3 H,0, Hf5H SH-SYSY
IR IER (x £5,n=3)

Table 2 The protection effects of compounds 1-8
on H,0,-damaged SH-SYSY cells(x £5,n=3)

& AT
Compound Survival rate( % )
1 43.3 0.6

2 80.6+0.4***

3 45.91.0

4 78.41.6% %"

5 47.4£1.6

6 70.2+1.5°%*

7 51.0+1.5"*

8 81.9+1.7***
FHIZH Model 44.0%2.3

TS, " P <0.01, """ P <0.001,
Note ; Compared with model, * * P <0.01, " ** P <0.001.

2.3 mREE

AL S — R B P T A G
PRt , ABiF5EAds DL LPS 375 5 i — 48 A AU AR S Y
Wik &1 ~8 EHmBAHII RGN, 0
IEWAL A Y 1 ~8 7E 60 wmol/L ¥ JE T % RAW
246. 7 AMITCTENE . PURIEEIPA 45 R R B, B

i FERAR (IC,, =2. 8 wmol/L) FIH 5 SCHk A
MRS RIEE™ . SEW1~T X L&Y 8
T —E PR, 1C (B 37. 7 wmol/L(IL
#%3).

£3 W®EW1-~83t LPSHESH) RAW 264. 7 41

NO 4 g B9 %1 4E B (; +s,n=3)
Table 3 Inhibitory effect of 1-8 on NO production in
LPS-induced RAW 264. 7 cells(x £5,n=3)

ey

IC /L
Compound s0 (pmol/L.)

> 60
> 60
> 60
> 60
> 60
> 60

> 60

® N M AW e

37.7+0.3

i ZE KA Dexamethasone 2.8+0.4

3 &g

AR JZ R RS ) LR LRI T s 4l
A5 8 NI G, B AT Ak 2% 45 40 38 3 4%
R IL PRI LT RN R A T3 A5 43 AT vk LA
K5 BV A P v B s F e AR 3] T %, Hoh ik
G137, 8- H R RO T L S
EY 2 ~8 RO HMILEY . 350 ASCHITN T 1k
B 1 ~8 PRI b R i, k&
2.4.68 R BN BUALIET . LEW1.5.7
) B 3 BAT = AN B IE, BT 0B A AL A
55, 1M B A RGBS Y2 4.6 .8 1)
T B TEE . BT 5T A NS 2 A RS AR
Wb s A B A P A AL TS P B R S
ARG — 2 S T ISR

AL Y 2 A R El T SRR A A b A
AR 22 (RIS AT o IR R IE R, AN 3T
MZIBATYERR I KR R R B
SH-SY5Y 4l A2 pt 28 1 1R M5 90 104 & FH Al i
ARSCAHH SH-SYSY A iioext 4. 485, 1k
G4 8 i H,0, 145 9 SH-SYSY 4l Jf £7 1 5 )\
(44.0 £2.3) % #2587 (81.9 £1.7) % , H AL
R UL S 8 HA b Ak Bk
LAY S, B Rt iR AT MR B 25 1
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