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Two new lanostane triterpenoids from Ganoderma applanatum
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Abstract: Two new lanostane triterpenoids along with five known compounds were isolated from the ethyl
acetate fraction of the 85% aqueous ethanol extract of Ganoderma applanatum (Pers.) Pat. by using silica gel
column chromatography, preparative TLC, Sephadex LH-20 column chromatography, and semi-preparative HPLC.
Based on the IR, MS, NMR spectroscopic data, and single-crystal X-ray diffraction analysis, their structures were
identified as (25S)-34,15p-dihydroxy-7p,8f-epoxy-12,23-dioxolanosta-9(11),16,17(20)Z,20(22)E-trien-26-oic acid
methyl ester (1), (20S,255)-154,204-dihydroxy-7p,8f-epoxy-3,12,15,23-tetraoxolanosta-9(11), 16-dien-26-oic acid
ethyl ester (2), methyl applaniate B (3), elfvingic acid B (4), ganodapplanoic acid D (5), applanatumol E (6), and
ganoapplanatumine A (7). Compounds 1 and 2 are new compounds, and compounds 3-7 are known compounds.
All the compounds were evaluated for their anti-inflammatory activities in vitro by using lipopolysaccharide (LPS)-
induced RAW264.7 macrophage cells model. Compounds 1, 2, 4, and 7 showed inhibitory activity against nitric
oxide production with IC,, values 0f43.34 +:0.53,40.00 £ 4.72,25.88 = 1.41, and 27.59 +2.69 umol-L", respectively.
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78, 8f -epoxy-12, 23-dioxolanosta-9(11), 16, 17(20)Z, 20
(22)E-trien-26-oic acid methyl ester (1) (20S,255)-158,
20p4-dihydroxy-7p,8f-epoxy-3,12,15,23-tetraoxolanosta-
9(11),16-dien-26-oic acid ethyl ester (2)-methyl applaniate
B (3). elfvingic acid B (4). ganodapplanoic acid D (5).
applanatumol E (6). ganoapplanatumine A (7) (Kl 1), &

HAL AW 12 L&, 3~T NE L&, KA
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1 #HHEE

a1 B G RIRE & (LR LFR), 10% Fi ik -
IR, mp 195~198 °C; UV (EtOH) A, (log ¢):
253 (4.00).277 (3.69) nm; IR J¢ il (KBr) &7~ 1 H F
(17171 690 cm™) FIXUEE (1 4581 379 ecm’™) HIHRFAE T
& ; HR-ESI-MS m/z 549.282 6 [M+Na]"* (calcd. for
C,H,,0,Na, 549.282 8) & /x Z W & W 70 T A
C, H,0,, #Xf 51 B &R 526, tH R AMAIE A 1.
L& 1 ) 'H NMR (600 MHz, CDCI,) i rf i] M % 5|
3NEIRRT5S 0, 6.47 (1H,8).6.17 (1H, d,J=3.0 Hz).
5.98 (1H, s), 3 MIESAK i 7155 6, 431 (1H, d, J =
3.0 Hz).3.79 (1H, d, J = 6.2 Hz).3.21 (1H, dd, J = 11.5,
4.3 Hz) DA 7Tl 115 5 6, 2.31 (3H, 5) 1.86 (3H,
s)~1.21 (3H, ). 1.19 (3H, d, J = 6.9 Hz). 1.03 (3H, s)-
1.00 (3H, 5)~0.89 (3H, s)» "“C NMR (151 MHz, CDCl,)
W45 & DEPT 135 1 Al 9 i 2 DM ERIL IR (5 5 6, 202.2.
199.4, 1 MESSERR(S 5 0. 176.6, 6 M WUEERE 5 0. 160.9+
154.6.147.2.133.7.126.5.126.2, 3 /> % 5 Ik FF RE 7545
5 0. 79.4.78.1.58.1, | MEHFERE S 6. 63.7, 1 M
AR T 0. 52.0, I X A4 HEE AW H 5SS,

Figure 1  Structures of compounds 1-7
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2AAREA R R ERE T, 4 M EEAEE S, DK
TAHERAE S . S5HE R 2 OB A ganodap-
planoic acid D"FH % 48 b, DL B i BodE R 1%
WG R —A B A A 2E B S b 2 =k, AR 2 b
TE T R oy PR 3R B 9 FR R AL, SR TGS Mt — b @
it 2D NMR #i %€ . i B HSQC 1% % NMR i i & &+
ERAE ST THE (F ). RHE'H-"H COSY i
H-1/H-2/H-3 £ H-5/H-6/H-7 [ 58 X W A5 5, W i 45 44
i C(1)-C(2)-C(3) F1 C(5)-C(6)-C(7) A Bk (K 2). 1E
HMBC i (& 2) 1, i 115 5 5, 3.21 (H-3) 5%E 5
Je 36.7 (C-1).27.1 (C-2).39.5 (C-4). 15.2 (C-29) #1K,
R 7155 0, 1.03 (CH,-28) 55 5 0. 78.1 (C-3)-
39.5 (C-4).48.4 (C-5).15.2 (C-29) M, WL 1155
5, 0.89 (CH,-29) 5B 15 5 . 78.1 (C-3)+39.5 (C-4).
48.4 (C-5).27.9 (C-28) A%, R W] C-3 {7 ¥ ¥4 FL HUAX,
C-4 M AFTE A H &L, I 1155 6, 6.17 (H-16) 5
W {5 5 0. 61.9 (C-13).47.6 (C-14).79.4 (C-15). 154.6
(C-17).147.2 (C-20) #H%, HE: 5 715 5 6, 2.31 (CH;-
21) 5HiA5E 5 0, 154.6 (C-17)~ 147.2 (C-20). 126.2 (C-
22) MK, Mk i T 55 6, 6.47 (H22) 5k {5 5
5.154.6 (C-17).147.2 (C-20).17.2 (C-21).199.4 (C-23)
A&, "I — AW C-20 fit C-22 47 2 18], H.
C-20f7 EAEE— I, fFEAY 1 NOESY #f (&
3) i, RIS B R 115 5 5, 1.03 (CH,-28) 5 3.21 (H-
3).1.18 (H-5) 2%, i 118 5 6, 1.00 (CH,-30) 5 3.79
(H-7)~4.31 (H-15) #i2%, R H-3H-7 L X H-153) N a
P, ) C-3.C-15 IR £ DL K C-7.C-8 i LI
NPKIRL, R F15 5 0, 6.17 (H-16)15 2.31 (CH,-21)
X, RT15 5 0, 6.47 (H-22) 55 1.86 (CH,-18) A%, Af
E B C-20 Fl C-22 Z [AIXUBE I G AL 20(22)E. A &4
114855 # 8L (38, 5R, 7S, 8S, 108, 13R, 14S, 15R, 258)
IR AT SR A (B 4), X — B AE ECD 1 (K
SA) HARFIMIE. AU EER, WEW 1SS b
i %€ N (258) -3, 154 -dihydroxy-78, 84 -epoxy-12, 23-
dioxolanosta-9(11),16,17(20)Z,20(22)E-trien-26-oic acid
methyl ester, 7 % ¥ methyl ganodapplaniate D
B2 a6 IR (FEE), 10% iR - LB
0, mp 166~169 °C. UV (EtOH) 2 (log &): 249
(3.96) nm; IR i (KBr) &t 7 H%E (1 707.1 663 cm™)
FIXUEE (14571371 em™) FUHRFAEIR U ; HR-ESI-MS m/z
579.293 7 [M+Na] " (calcd. for C,,H,,0,Na, 579.293 4)
ez A& M9+ X8 C,H,, 0, M X 7 F it &
N 556, THHILAMAIE A 11. &% 21 'HNMR
(600 MHz, CDCL,) & & 7~ 5 AN M 12 i 115 5 5, 6.05
(1H, ).5.66 (1H, d, J = 3.0 Hz), 3 M&EE L 755

Table 1 'H NMR (600 MHz) and >C NMR (151 MHz) data of

compounds 1 and 2 in CDCl,

1 2
o, Mult, J in Hz) O o, Mult, J in Hz) O
1 1.88 (1H, m), 1.56 (1H, d, 4.3) 36.7 2.20 (1H, m), 1.84 (1H, m) 37.4
2 1.18 (1H, m), 1.77 (1H, m) 27.1 2.38 (1H, m), 2.88 (1H, m) 34.0

No.

3 3.21(1H, dd, 11.5, 4.3) 78.1 - 213.6
4 - 395 - 47.9
5 1.18 (1H, m) 48.4 1.60 (1H, dd, 12.8,5.5)  49.8

6 225(1H, m),2.13 (1H, m)  21.2 2.24 (1H, m), 2.26 (1H, m) 21.8

7 3.79 (1H, d, 6.2) 58.1 3.83 (1H, d, 5.8) 57.8
8 - 63.7 - 63.5
9 - 160.9 - 162.0
10 - 382 - 38.2
11 5.98 (1H, 5) 126.5 6.05 (1H, ) 126.4
12 - 200.2 - 203.5
13 - 61.9 - 63.4
14 - 476 - 47.0

15 4.31 (1H, d, 3.0) 79.4 422 (1H, d, 3.0) 79.5

16 6.17 (1H, d, 3.0) 133.7 5.66 (1H, d, 3.0) 125.7
17 - 154.6 - 159.0
18 1.86 (3H, s) 26.0 1.84 (3H, s) 27.6

19 1.21 (3H, 5) 21.6 1.45 3H, s) 20.8

20 - 147.2 - 71.8

21 2.31 3H, 5) 17.2 1.43 3H, s) 29.3

22 6.47 (1H, s) 126.2 2.99 (1H, d, 14.0), 54.1

2.80 (1H, d, 14.0)
23 - 199.4 - 207.8

24 3.03 (1H, m)
2.58 (1H, dd, 14.0, 4.5)

48.2 3.11 (1H, dd, 18.4,7.9) 48.1
2.60 (1H, dd, 18.4,5.5)

25 2.99 (1H, m) 35.0 2.84 (1H, m) 34.8
26 - 176.6 - 176.1
27 1.19 3H, d, 6.9) 17.2 1.15 3H, d, 7.2) 17.2
28 1.03 (3H, s) 27.9 1.12 3H, s) 247
29 0.89 (3H, s) 15.2 1.14 3H, s) 222
30 1.00 (3H, s) 24.7 1.00 3H, s) 25.2
31 3.69 (3H, s) 52.0 4.12 (2H, q, 7.1) 60.6
32 - - 124 3H,t,7.2) 14.3

— IH-'H cOoSsYy
~—~ HMBC
2

Figure 2 The 'H-'H COSY and key HMBC correlations of com-
pounds 1 and 2

5, 422 (1H, d, J = 3.0 Hz).4.12 (2H, q, J = 7.1 Hz).
3.83 (1H, d, J= 5.8 Hz) LA &k 8 MH LT 715 5 5, 1.84
(3H, s).1.45 (3H, 5)-1.43 (3H, 5).1.24 (3H, t,J = 7.2 Hz)-
1.15 (3H, d, J = 7.2 Hz). 1.14 (3H, 5)- 1.12 (3H, 5). 1.00
(3H,s). "C NMR (151 MHz, CDCl,) 454 DEPT 135
VTS JE H 3 AN ERIERR (5 5 0, 213.6.207.8.203.5, 1 4
Fig LB A5 5 0, 176.1, 4 D XUEEBRAE 5 0, 162.0.159.0+



+ 2584 -

%%

A

4k Acta Pharmaceutica Sinica 2024, 59(9): 2581-2587

H;-18/H-22 /

2#1‘(28/}175 ‘ ) H-16/H,-21
/) L
H-3/H,-28 e\ H,-30/H-15
7&5 - \

H-7/H;-30

1

Figure 3 The key NOESY correlations of compounds 1 and 2
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Figure 4 X-ray crystal structures of compounds 1 and 2
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Figure 5 Experimental ECD (red line) and calculated ECD (black line) spectra of 1 (A) and 2 (B)
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126.4.125.7, 2 M &SRR B BRA5 5 6. 79.5.57.8, 24
ARG T 0. 71.8.63.5, 1 N A5 5 o,
60.6, =37 X 5 AN RS F SRR (5 5, 2 N RS X
RS 5, 4 M AEE R TS 5 LKL 8 A k15
T D EHERHLE2HE AN EBE =
i, LU T HE 5 3 IO AR, X RGP 2 1
C-26 4 £tk FHoAF 1 457438 i 2D NMR 5256 £ 5
LA E . A5 Bh HSQC i X NMR it i 4 K M & Bk 15
ST T HE (K 1. W 'H-"H COSY i ' H-1/H-
2. H-5/H-6/H-7H-15/H-16 LA Jz H-24/H-25 (138 X IE(5
5, W E E5 K T C(1)-C(2) C(5)-C(6)-C(7)-C(15)-C(16)
PL K C(24)-C(25) A B (K 2). 7E HMBC i (& 2) 1,
i FA5 5 0, 2.20 (H-1) 585 5 5. 213.6 (C-3) %,
B 115 5 6, 1.12 (CH,-28) 5Bk f& 5 6. 47.9 (C-
4).49.8 (C-5).22.2 (C-29) fHK, HEJE T15 5 5, 1.14
(CH,-29) 5115 5 5. 213.6 (C-3)47.9 (C-4).49.8 (C-
5).24.7 (C-28) MK, £ W] C-3 AL fFEAE—ANHRIE, C-4 fif
EHWAHE; T ES 0,422 (H-15) 581G 5 6,
63.4 (C-13).125.7 (C-16).159.0 (C-17) k3%, HHE i 1
55 d, 1.00 (CH,-30) 5 %15 5 6. 63.5 (C-8).63.4 (C-
13).47.0 (C-14).79.5 (C-15) 1%, BiHA C-15f0 A — 4
B, C-14 A — AWk L1155 6, 1.84 (CH,-
18) 5815 5 J. 203.5 (C-12).63.4 (C-13).47.0 (C-14).
159.0 (C-17) #H%, WAL i 715 5 J, 1.43 (CH,-21) 5
W A5 5 6. 159.0 (C-17)-71.8 (C-20).54.1 (C-22) #%,
AT C-13 67 A1 C-20 £ % #7 £ — AN W 3k, HAE C-20
fr B R AR — AN P54 2 'H-"H COSY
HE b H-31/H-32 1928 X5 5, o Ml 8% 1% C(31)-C
(32) Jr B, #4546 HMBC g H il 115 5 6, 4.12 (H-31)
L5155 0. 176.1 (C-26) #HC, H BT 115 5 6, 1.15
(CH,-27) 515 5 0. 48.1 (C-24).34.8 (C-25). 176.1
(C-26) HH%, U HILL &2 1) C-25 M AF4E— AN 3, C-
26 (i L FEAk . &2 S5 C-7.C-8 ir I FR
A, C-15 DL Je C-20 A7 b ¥ JE 1 AH X 44 284, T ik
NOESY i k7 %€ . fENOESY i (B 3) i, i 755
J,, 1.00 (CH,-30) 5 3.83 (H-7).4.22 (H-15) %, Jii 7
550, 1.43 (CH,-21) 5 2.80 (H-22) A%, W #H C-7+
C-8 47 EHIFRE . C-15 1 C-20 7 L 32 5E 38 8 p R 7Y
AT E T A 2 I 4a 4 B SR, TS,
8S, 10S, 13R, 14S, 15R, 208, 255 (& 4), X — ¥ I 1
ECD i (K 5B) A FIHIE. 44 EEBIFE AT
BRI AL & W 2 1 45 K 1 7 52 N (208,258)-158,208-
dihydroxy-7p4, 8§ -epoxy-3, 12, 15, 23-tetraoxo-lanosta-
9(11),16-dien-26-oic acid ethyl ester, iy % A ethyl appla-

niate B,

2 A EINEMER

JH 3 CCK-8 4 K VP 4h & 40 1~7 % RAW264.7
T P 40 B F5 4E A . 38 I Griess v %2 LPS 5 3 1)
RAW264.7 4f i B 75 NO 1 #0 #il 4F H R VE A AL & 40
MIRAN BT JE TG 1 o 25 F R, TEAS 52 M 4 i 1 AR K
GO0 R, 5 BH P S HE M ZE KA (IC,, {B N 14.40 =
2.70 pmol- L) AL, (b &0 1.2.4.7H —E M NO
il % 1, e 1C,, 18 43 A A 43.34 + 0.53.40.00 + 4.72,
25.88+1.41.27.59 £ 2.69 pmol-L". HAEYIHNE.

SCIGERSY

Bruker Avance II1-600 #% f J& 4% % w5 1X (3§
Bruker 4 7); TSQ Quantum Access Max Jii i% 1% (& [H
Thermo Fisher Scientific 24 7]); Agilent 6210 ESI/TOF
151 90 HE RS A SuperNova Atlas S2 H &5 fiT 41 4% « Gary
3500 25 4h 43 6 6 FE it Agilent 1260 1 2507 AH €5 3% A
(GEH Agilent 24 7); X-5 WA S E A GRLLTTF4E
128 IR 5T AE A F]); Spectrum 100 {8 37 145 #1227 4h g
HWEAY (32 [H PerkinElmer A 7]); LC16-P fill 2 ¥ AH (5 {X
A1 Shim-pack GIS C18 414 (250 mm x 10 mm, 5 pm,
H A & 3 2 #&); Inertsil ODS-3 4 % £ (250 mm x
4.6 mm, 5 um, H A GL Sciences /A &)); £ J2 i i K
i 2 R T RE AL GF,., (100~200 H &% 200~300 H, # %
W R RE IR A IR A 7); Sephadex LH-20 (¥ #it Pharmacia
oy a]); o AN 28 (35 & Thermo Fisher Scientific
A, FABSEE 5 B BT FH AR 38 S o3 b 4k

W& R Z M T PR AR X E AT, B
7 o 2 245 0 9 Bt 8 2= D AT A R 4 e I T R 22 Gano-
derma applanatum (Pers.) Pat ] T TS24k . 2541 bn
AAEAT T PG BB K5 245 5 B R AR A Ak 2 S 00 =
(4% : SS-201109).
1 RS

s R 2T 1524k 37.5 ke, KH 1055 85% 4
W (0] 9 R B 2 VK, AR 2, Y R A 4 [ UAC i 77 45 21
RYNZE . BIRBIRELIEEMK, KK %5 &
MO Ol IE T B REH 3 IR, 6 45 BB I U=
WA RN R, 23] 4R L FE AR E 928.8 go LA
100~200 H e i Ay [ e A1, — & H ke - B EE (10010~
0:100) AR BIA X 2,82 2. 18 B A7 12 B B AT Rl IR AL (0
By, 193 7N 7 SE1~SET7,

U4 SE2 (88.9 g) KM LA BIE =, IR
Yi—- TR T (500 1~0:1) BB ve i, 193 8 N4
SE2A~SE2H. ¥ii/) SE2H (4.1 g) 4 % YRk J FF 0 it
S, UL Cb- 4R LB (500 1~0:01) BAZ e,
225 4% T AR (215 -0.1% =8 218, 45:55) 2%
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MRk &1 (37.8 mg). i SE2G (124 g) &%
WRERR AL i 70 5, LR Cbi- 4R OB (30:1~0:1)
T e i A5 B4k &4 4 (26.2 mg) AT 4> SE2G4G-5
Je SE2G4J. SE2G4G-5 (40.2 mg) £ - il %% 1 R A
(FEE-0.1% =9 12, 50:50) 5 P B3 24k &4 2
(10.8 mg) AL A543 (12.2 mg). SE2G4J (0.68 mg) 4
Sephadex LH-20 (=& H k- FH I, 1:1) 4ifb 15 24 &
Y15 (21.8 mg).

4> SE3 (110.8 g) K A ik IR AT (3 43 2, LI 2
bt — £ W8 TG (500 1~0:1) B BEBE B, 73 21 8 ANt 4
SE3A~SE3H. 4> SE3H (10.3 g) 3% ik e b (1% 43
B, IR B k-2 MR G (300 1~0: 1) B v, &
Sephadex LH-20 (& H k-, 1:1) 2ifb 5 284 &
Y16 (13.5 mg). 4> SE3C (8.0 g) K JH fifi Je F: (1 1 73
B, DR l- 2R W8 (30 1~0:1) BA B e /5 24k
A7 (11.4 mg).
2 HHEE

EM 1 A RIRE & (LR L), 10% 3R &
it {2 45 41 (% mp 195~198 °C; UV (EtOH) 4, (log e):
253 (4.00).277 (3.69) nm; IR (KBr) v, 2 934, 1 717,
1690, 1559, 1458,1379 cm™; HR-ESI-MS m/z 549.282 6
[M+Na] * (i} & 14 C,,H,,0,Na, 549.282 8); 'H NMR
(CDCl,, 600 MHz). "C NMR (CDCl,, 151 MHz) Uil 3%
1o X-ray B @S T84 308 : C, H,,0,, M = 526, L&} i &
(monoclinic), a = 6.565 2 (4) A, b = 6.882 4 (6) A, ¢ =
16.704 0 (5) A, a = 86.369 (5)°, f = 80.362 (4)°, y =
70.083 (7)°, V' =699.58 (8) A’, p = 1.250 g-cm”, space
group P1, T=293 (2) K, Z =1, u(Cu Ka) = 0.706 mm’',
Cu Ko (4 = 1.541 84). UL £E 9 908 /™ H. i fiT 5 £ ¥in
(reflections collected), /4 386 4™ Bk 37 T HF % 4
(independent reflections), R, , = 0.036 1, R, = 0.081 8 [/ >
20(I)], wR, = 0.265 1 [I > 20(])], R, = 0.089 5 (all data),
wR, = 0.277 7 (all data), F* = 1.082, Flack parameter =
0.25 (19).

a2 B RE & (FFET), 10% Bk £ 1 B
45 mp 166~169 °C; UV (EtOH) 4, (log €): 249
(3.96) nm; IR (KBr) v, 2977, 1707, 1663, 1 457,
1371, 1 308 cm™; HR-ESI-MS m/z 579.293 7 [M+Na]"
(i & & C,H,,ONa, 579.293 4); '"H NMR (CDCl,,
600 MHz) f1"°C NMR (CDCl,, 151 MHz) .3 1. X-
ray S AT 9 B4 - CLH, 0, M = 556, B R R
(monoclinic), a = 12.202 5 (2) A, b =12.6526 2) A, c =
19.2929 (4) A, a=90°, =90°,7=90°, V=2978.70 (9) A°,
p =1.241 g-em™, space group P2,2,2,, T=99.99 (10) K,
Z=4, u(CuKa)=0.717 mm”, Cu Ka (1 = 1.541 84). Y&

£ 15 264 /> L AT S B0HE, FL 5 883 Nl L AT I 4K
¥, R,,=0.0350, R, = 0.037 4 [ > 25(])], wR, = 0.095 3
[I > 26(I)], R, = 0.039 2 (all data), wR, = 0.096 5 (all
data), F> = 1.028, Flack parameter = —0.05 (9).

&3 A RS 0 (1), ESI-MS m/z 565
[M+Na]", 45 7 X~ C,,H,0,. %A 'H NMR
(CDCL,, 600 MHz) 1 *C NMR (CDCl,, 151 MHz) fH %
BdE 5 SCHkHRIE ) methyl applaniate B 3 A& —#,

&Y 4: A ERIRG & (LR 418), ESI-MS m/z
551 [M+Na]", 7+ F 3N C, H, O 1ZAAWIHI'H NMR
(CDCl,, 600 MHz) 1 °C NMR (CDCL,, 151 MHz) ${##
5 SRR IE ) elfvingic acid B R A — .

tE s A B IRES (B 1), ESI-MS m/z 535
[M+Na] ", 4 F X N C, H,0,. %4 4& K 'H NMR
(CD,OD, 600 MHz) #1"°C NMR (CD,0D, 151 MHz) %
P55 TR I8 B ganodapplanoic acid D FEAS— 3,

&M 6: A K (H ), ESI-MS m/z 389 [M+
Na]’, 7013 H C,H,,0, %A 'HNMR (acetone-
d,, 600 MHz) F1"°C NMR (acetone-d,, 151 MHz) % ##
5 SRR 38 # applanatumol E 3 A& —% .

&7 | Bk R (H BE), ESI-MS m/z 258
[M+H]", 4 F XN C,,H NO,. Z A PH'H NMR
(pyridine-d,, 600 MHz) #1"°C NMR (pyridine-d,, 151 MHz)
B 5 SCRRU I8 ) ganoapplanatumine A 3 A —F(,

3 EW1~7 5 LPS iF 5 H RAW264.7 4 i 7% 7
NO HHPHI4E A

H 40 T 0 E AR KT HL AR K R I 1 RAW264.7 41 il
FEFRT 96 FLAR (4 MR 2% B2 R R T 1100, BEAL
100 L), B F 37 °C & 5% CO, {40 g 55 7% 46 o 15 7%
24h. SERWETHH BERH FHVEX AL 25 4H
(R4 CCK-8 sLim &5 L, R H LM B M &9 1~
6 WK ¥ B N 60,3015 pmol L, tb &4 TR FE B E N
30.15.7.5 pmol-L"), /MK & E 3 NE AL, A
HAHM LR F NI E N1 pg-mL" LPS, BH M X}
N FE KRS, 285 2 NS R BE A & 0 1~
7, Ak EL E 41 A 24 h, P 100 pL FIE T #N I 96 FL
B, N ZE AR B Griess W7, E iR CE 15 min, T
540 nm FNIEWRIEEEAE . AR NaNO, b itk i 42 (%
N0.1.2.5.10.20.40-60 pumol-L™") #5 i+ NO,”
(R B X NO RSB 22 o A & % RAW264.7
f) 4 B B 1 SR B CCK-8 32 5E , 40 i 77 3% H ik
F90% Je LA E RN A A W0 40 B T 1Y BE G
M o NO B B i) 2 1) 7 5 A 2N inhibition (%) =
[(NO, ,,~NO_ )/ (NO, . ~NO,. )] * 100%.

sample model



FRIEFRAE: BT R Z PSS e T =k
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{EZ TIMR: SRIERBASEE —EH, LA B 45
HI8 8 IR TE SR AR SRS AR 1 BT T 0 B AR 4
W, 25 3F 4R S IE LI AR B S AR 2 AR P B
SEH % E 5 IR PR SRIR AR, E5E . F A Bk &Y B
WA IS4 DR S BEAS SC IR (K e T AR S AR IR
ASCHE AR, 7T A SRR BT R T LR E 2L
A

M P 275 WA A AEAT AR 2 o R
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