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A new guaiane-type sesquiterpenoid from the roots of Lindera glauca
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Abstract: Nine sesquiterpenoids were isolated from the dichloromethane fraction of the 95% ethanol extract
from the roots of Lindera glauca by using a combination of separation techniques, including silica gel, ODS and
Sephadex LH-20 column chromatographies, as well as semi-preparative HPLC. Based on a comprehensive analysis
of modern spectroscopic data, such as IR, UV, NMR, HRESIMS and ECD, the structures of isolated compounds
were identified as glaucatotone M (1), glaucatotone K (2), glaucatotone G (3), pseudoguaianelactone C (4),
pseudoguaianelactone B (5), elema-1,3,11(13)-trien-12-oic acid (6), a-costic acid (7), 35 -hydroxycostic acid (8)
and rupestonic acid I (9), respectively. Compound 1 was a new guaiane-type sesquiterpenoid, and compounds 6
and 7 were first reported from the genus Lindera. The inhibitory activity of compounds 1-7 and 9 against both the
proliferation of TNF-a-induced rheumatoid arthritis fibroblast-like synoviocytes cell line MH7A and the release of
pro-inflammatory cytokines (IL-6 and IL-1/) were evaluated. The results showed that compound 1 had a significant
inhibitory effect against TNF-a-induced MH7A cell proliferation and reduced the production of IL-6 and IL-1/
effectively.
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Figure 1 Chemical structures of compounds 1-9

FER518
1 HEDIEREE

a1 B ETEE R R, 183 HR-ESI-MS it
BT m/z 265.143 7 [M-H]™ (iH514 265.144 0),
g Hor 7308 C 1,0, AR NS, &1
'HNMR 4 (& 1) BExtb & EAHWAFEES
[0, 1.87 (3H, m, 15-CH,), 0.84 (3H, d, J = 6.9 Hz, 14-
CH,)] LA S AR X B /S R i s 0115 5 [0, 6.14 (1H,
d, J = 3.4 Hz, H-13a), 5.60 (1H, d, J = 3.4 Hz, H-13b)].
A9 111 °C NMR 1% .DEPT i f1 HSQC i B s T
15N, P G A 3L (4T 3 [ — M e
M3 (5. 119.8)], 5 AN IR 3 [0 45 PR AN S8 Ak o
(6. 84.8, 79.2)] F1 4 > ZE Gl [ AL — AN T A 2 T

Table 1 'H NMR (600 MHz) and >C NMR (150 MHz) data of
compound 1 (CD,0D)

No. Oy Oc
1 2.96, m 49.8,CH
2 1.34,dt (13.1,7.5) 39.5,CH,
2.44,dt (13.1,7.8)
3 4.49,dd (7.8,2.2) 79.2,CH
4 143.2,C
5 134.4,C
6 4.87,d (10.6) 84.8,CH
7 2.87,ddd (10.6, 3.3, 1.7) 47.1,CH
8 1.58, m 25.3,CH,
2.13, m
9 1.73, m 36.2,CH,
1.85, overlapped
10 1.85, overlapped 36.9, CH
11 141.2,C
12 172.3,C
13 5.60,d (3.4) 119.8, CH,
6.14,d (3.4)
14 0.84,d (6.9) 13.1,CH,
15 1.87, m 12.4, CH,

(0o 172.3), 3/MEIEZER (0, 143.2, 141.2, 134.4)].

'H-'H COSY i 7 fig Wi ¢ 31| H-3/H,-2/H-1/H-10/H,-
9/H,-8/H-7/H-6 A H-10/H,-14 (A F el & &40 (&
2). 545 HMBC g, H,-15 5 C-3/C-4/C-5 #15%, H,-
14 5 C-1/C-9/C-10 /135, H,-13 5 C-7/C-11/C-12 # LA
FH,-2 5 C-4/C-5 1%, H-7 5 C-5 M1 56 (K 2), Hik,
g TGS 1 B-F T 45 02— SR ) i Bl R b 1Y
£ mE" . MR NOESY i H1 48 5 {5 5, H-1 (6, 2.96)
5 H-3 (6, 4.49)-H-9a (6, 1.73) A 5%, H-9a 5 H-7 (4,
2.87) A A%, B H-1.H-3 M H-7 N [F 1) 3% 2 N p
PR Hy-14 (0, 0.84) 5 H-6 (0, 4.87) A M KHiE T
H,-14 5 H-6 [ [ (& 2). H-6 5 H-7 2 [f] {18 & % %
(10.6 Hz) i & P # 9 ) [ A 2Y, (1640 8 H-6 15 H-14
Nat B, FE, i€ T HE Y LIAERT SR LR,
3R,6R",TR,10R . )&, T EZ mEw & T 1k
SONETEE T VPSR R S A 4R (1) ECD BHE (1R,
3R,6R,7R,10R-1 F1 18,3S,6S,75,105-1), H: 7 1R,3R,6R,
TR, 10R-1 [1) #h £& & ¥4 5 S 56 ECD B 1% 2k A — £ (K
3), UL E 1 40 F B H 1R,3R,6R, TR, 10R, H-1i %
“A glaucatotone M.
2 AW TNF-aiFS 8 MH7A R01E5E & i FH
FKFRIFM{ER

e, XA Y 1~7 19 34T MH7A 40 i 75 P4
R, & RRIFTH A YTE 10 pmol L IR FE A7 3G R
BITE90% A b, RUIEZIRE N Wagtt. KUk,
HE— 25 3R FH CCK-8 ¥l & 4. & ¥ X TNF-a if5 5 11
MH7A 48 Jifl 38 5 () #0045 FH, 72 5 A1 10 pmol- L7 94 &
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Figure 3 Experimental and calculated ECD spectra of compound 1
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Table 2
induced proliferation of MH7A cells. MTX: Methotrexate. n = 3,

Inhibitory activity of compounds 1-7 and 9 on TNF-a-

n_n

x+s. indicates no activity

Inhibition rate/%

Compound

5 umol-L™! 10 pmol-L"
1 33.42+0.58 40.46 £ 0.59
2 10.33 £ 0.96 1.92+0.77
3 — —
4 11.55+0.87 -
5 16.82 +1.51 4.03+1.05
6 5.35+0.28 11.57+0.39
7 6.82+0.98 9.18 +0.81
9 — —
MTX 44.16 £0.51 /

V100 [ — 1561584 (€ [E Applied Photophysics Ltd. 2
A]); LC-2010 MR - il £ B4 i OB B i A (RIVE &
{3 5 AR AT PR A ]); RE-2000A Fe % 7% Kk 4% (R0 o
HEALAX AR T); Tecan Infinite M200 £ T BERE AR 1Y (it
Tecan 22 7)); 3111 F AL IR 5 7746 (35 [E Thermo 2
H); FEETERERS (200~300 H, H SR TARA A);
ODS (50 um, H A YMC A #); Sephadex LH-20 % 5 ¥
%t (35 ® GE 2 #)); Chirlpak IC i £ (250 mm x
4.6 mm, 5 pm, R RIEBWAYFHEEARFRAA); &
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Figure 4 The effect of compound 1 on the levels of inflammatory cytokine of TNF-a-induced MH7A cells. The levels of IL-6 (A) and

IL-15 (B) were determined by ELISA kits. n = 3, x + s.
difference vs MTX: 5 umol-L"

ok

"P <001,

P < 0.001 vs MTX: 5 umol-L". The "ns" indicates no significant
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DX, FF 20 WL s 24 K 2 7k X5 4 28002 45 e A Rk Ll A
BUE AE 20111 A M Lindera glauca (Sieb.et Zucc.) Bl. [f]
. Y EIE A (LHQ-LG-2022-11) fZ T #iiL
G225 K% 25 5 B AR HLFR AR 2 (4A402).
1 EERSSE

L SRR (45.0 kg) D) J5 T8, FH 95% £ BE I #4
[ HE A 3 IR, A FF 290 3 B I8 R v 4, 13 2 A
VIR E 3.4 kg FRE 5K HUE AT ORI,
AR U0 FE A i o R — S e o IR AT AR, (BT WA A
VB A< 405 15 21 A e Bk A BB A B — R e 2 T
P A BEEBAL (460.0 g) 20 1E Ak A (i 2 AT,
DL S - (1:0—0: 1) B6 )% e, M4 TLC 45
BEFHWEN 104 H 45 (Fr.l ~Fr.10).

H 45y Fr.2 (17.7 g) & AH ODS # 1% (HIE-K,
B EE 40% - 60% - 80% - 100% FE i) 73 2543 5] 11 A W40
45 (Fr.2.1~Fr.2.11). H AW 4H 5 Fr.2.3 4 C HE (35%
ZME-7K, 2 mL'min") 73 &, 15 3 Fr.2.3.1~Fr.2.3.7, X}
Fr.2.3.6 HH IC ¥ (30% £ i -7K, 1 mL-min™) i — P4l
1k, 21L& 4 (21.1 mg, t, = 12.2 min) AL &S
(23.8 mg, t, = 16.3 min). Fr.2.3.7 & IC # 30% &
i —7/K, 1 mL-min™) 2lifk, 15 24L 591 (6.0 mg, ¢, =
32.1 min). Y414 Fr.2.4 4 C H (35% & JiE - K,
2 mL-min") 4> &, /3 8 Fr.2.4.1~Fr.2.4.8, %F 3 1 [
Fr.2.4.5 2 I1C % (60% & JiE-7K, K 0.1% H &,
1 mL-min") 4355, 13 21L 54 8 (2.0 mg, £, = 21.8 min),
Fr.2.4.6 2 C ¥ (70% £ fi§-7K, 2 mL-min™) 73 &, 15
F A3 (6.4 mg, t, = 24.2 min), Fr.2.4.8 %4 C, #F
(58% FE-7K, 2 mL-min™) 4355, 524k 549) 2 (3.4 mg,
t, = 28.9 min). 414 Fr.2.5 4 C, 4 (55% L ME-IK,
2 mL-min") 4} &, 73 % Fr.2.5.1~Fr.2.5.7, %f H o (1)
Fr.2.5.7 & IC ¥t (35% & WG -7K, 7K AH & 0.1% 2,
1 mL-min™) 73 &5, 15246 599 (6.7 mg, £, = 15.3 min).
5 5 WAH 53 Fr.2.8 S A (4 ) 4 55, & 113 2
Fr.2.8.1~Fr.2.8.5, X} Fr.2.8.4 F C, & (75% H Ez-7K, /K
FE0.1% H R, 2 mL-min™) #F—25 3 B 453 31 5 B4 4
Fr.2.8.4.1~Fr.2.8.4.5, Fr.2.8.42 2 IC ¥t (40% Z. fiE-7K,
KA 0.1% H R, 1 mL-min™) #t— 5 4itk, B34
16 (3.2 mg, t, = 19.2 min), Fr.2.8.4.3 & IC # (45% &,
7K, KM 0.1% H R, 1 mL-min™) #t— B 4lifk, 13
FHb 597 (8.1 mg, t, = 14.6 min).
2 KT

wEW1L BHETLEERAK, o]y +145.4 (¢ 0.22,
MeOH); UV (MeOH) 4, (log &) = 207 (3.88) nm; IR
(KBr)v. =3423,2922,2361,1766,1627,1449,1 254,

1 149 cm™; ECD (MeOH) 4 (Ae) = 217 (+1.37) nm;

‘max

HR-ESI-MS [M-H] m/z 265.143 7 (calcd. for C,;H,,0,,
265.144 0); 'H NMR (600 MHz, CD,0D) and “C NMR
(150 MHz, CD,0D) .3 1.

Em2 BAETLEERK, o) -63.8 (c 0.26,
MeOH), HR-ESI-MS m/z: 273.146 2 [M+Na]", 7> 7 2
N C,H,,0,. 'HNMR (600 MHz, CDCL,) d,: 5.21 (1H,
d, J = 2.0 Hz, H-15a), 5.13 (1H, d, J = 2.0 Hz, H-15b),
2.66 (1H, m, H-3a), 2.54 (1H, m, H-11), 2.47 (1H, m, H-
3b), 2.43 (1H, m, H-2a), 2.27 (1H, m, H-6a), 2.15 (1H,
m, H-6b), 2.06 (1H, m, H-7), 2.04 (1H, m, H-10), 1.98
(1H, m, H-8a), 1.92 (1H, m, H-9a), 1.62 (1H, m, H-8b),
1.53 (1H, m, H-2b), 1.44 (1H, m, H-9b), 1.34 (3H, d,
J =15 Hz, 13-CH,), 1.05 (3H, d, J = 7.5 Hz, 14-CH,);
C NMR (150 MHz, CDCl,) d.: 84.8 (C-1), 33.2 (C-2),
27.4 (C-3), 152.0 (C-4), 93.6 (C-5), 21.0 (C-6), 33.9 (C-
7), 30.5 (C-8), 28.3 (C-9), 41.9 (C-10), 41.2 (C-11), 174.1
(C-12),17.9(C-13),17.8 (C-14), 110.2 (C-15). LI X
5k E — B, WO 0 &9 2 8 glaucatotone Ko

a3 s R AR, [o]y -13.8 (¢ 0.30,
MeOH), HR-ESI-MS m/z: 273.146 4 [M+Na]", 4> T =X
N C,H,,0,. 'HNMR (600 MHz, CDCL,) 6,: 6.21 (1H,
d, J = 1.7 Hz, H-13a), 5.43 (1H, d, J = 1.7 Hz, H-13b),
2.89 (1H, m, H-7), 2.47 (1H, m, H-6a), 2.43 (1H, m, H-
2a), 2.25 (1H, m, H-4), 2.00 (2H, m, H-8a, H-10), 1.98
(1H, m, H-3a), 1.92 (1H, m, H-9a), 1.75 (1H, dd, J =
14.5, 4.1 Hz, H-6b), 1.69 (1H, m, H-8b), 1.51 (1H, m, H-
3b), 1.44 (2H, m, H-2b, H-9b), 1.03 (3H, d, J = 7.4 Hz,
14-CH,), 0.89 (3H, d, J = 6.9 Hz, 15-CH,); "C NMR
(150 MHz, CDCL,) d.: 85.8 (C-1), 34.4 (C-2), 27.8 (C-
3), 41.6 (C-4), 97.7 (C-5), 27.1 (C-6), 35.5 (C-7), 30.9
(C-8), 28.0 (C-9), 42.9 (C-10), 141.2 (C-11), 166.6 (C-
12), 124.4 (C-13), 17.8 (C-14), 12.5 (C-15). LA I %¥¥s
5 SCHRMR 8 — 5, WS E LS ) 3 4 glaucatotone
G.

k&4 AESIE, [a] -88.4 (c 0.61, MeOH),
HR-ESI-MS m/z: 273.146 1 [M+Na]', /7~ C,,H,,0;.
'H NMR (600 MHz, CDCL,) 6,;: 6.29 (1H, d, J = 1.5 Hz,
H-13a), 5.46 (1H, d, J = 1.5 Hz, H-13b), 3.04 (1H, m, H-
7),2.55 (1H, td, J=9.4, 7.3 Hz, H-1), 2.14 (1H, m, H-10),
2.12 (1H, m, H-3a), 2.08 (1H, m, H-6a), 1.98 (1H, m, H-
6b), 1.96 (1H, m, H-8a), 1.88 (1H, m, H-2a), 1.76 (1H,
m, H-8b), 1.75 (1H, m, H-9a), 1.71 (1H, m, H-2b), 1.68
(1H, m, H-3b), 1.50 (1H, m, H-9b), 1.21 (3H, s, 15-CH,),
0.95 (3H, d, J = 7.3 Hz, 14-CH,); "C NMR (150 MHz,
CDCL,) J.: 49.2 (C-1), 23.4 (C-2), 37.8 (C-3), 83.8 (C-
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4), 96.6 (C-5), 29.9 (C-6), 35.2 (C-7), 31.1 (C-8), 30.6
(C-9), 31.5 (C-10), 140.2 (C-11), 165.5 (C-12), 125.5 (C-
13), 16.4 (C-14), 21.4 (C-15). LA _E¥dE 5 k! 4R &
— 3, W% A 4 4 pseudoguaianelactone C.

&S5 Tt ik, [a]3 -130.6 (¢ 0.53, MeOH),
HR-ESI-MS m/z: 273.146 1 [M+Na]", 7> 7N C,H,,0,-
'H NMR (600 MHz, CDCL,) d,;: 5.69 (1H, d, J= 1.5 Hz,
H-13a), 5.36 (1H, d, J = 1.5 Hz, H-13b), 2.81 (1H, m,
H-7), 2.51 (1H, dd, J = 14.2, 3.5 Hz, H-6a), 2.23 (1H, td,
J=92,52 Hz, H-1), 2.06 (1H, m, H-10), 1.99 (1H, m,
H-6b), 1.94 (2H, m, H-3a, H-3b), 1.75 (2H, m, H-8a, H-
8b), 1.71 (2H, m, H-9a, H-9b), 1.69 (1H, m, H-2a), 1.61
(1H, m, H-2b), 1.46 (3H, s, 15-CH,), 0.88 (3H, d, J =
7.0 Hz, 14-CH,); “C NMR (150 MHz, CDCI,) d.: 56.3
(C-1), 22.3 (C-2), 38.1 (C-3), 82.8 (C-4), 93.5 (C-5),
40.3 (C-6), 40.5 (C-7), 34.4 (C-8), 27.9 (C-9), 35.0 (C-
10), 147.8 (C-11), 172.4 (C-12), 123.0 (C-13), 21.5 (C-
14), 18.1 (C-15). A% 5 SClR! o — 2, s &
tb& ) 5 4 pseudoguaianelactone B.

&6 i EmRY, [aly +34.5 (¢ 0.12,
MeOH), HR-ESI-MS m/z: 233.154 0 [M-H]", 7 T2\ A
C,,H,,0,. 'H NMR (600 MHz, CDCl,) d,;: 6.28 (1H, s,
H-12a), 5.82 (1H, dd, J = 17.4, 10.9 Hz, H-1), 5.64 (1H,
s, H-12b), 4.92 (1H, d, J = 6.5 Hz, H-2a), 4.90 (1H, s, H-
3a), 4.82 (1H, t, J = 1.8 Hz, H-2b), 4.58 (1H, s, H-3b),
2.49 (1H, m, H-7), 2.07 (1H, dd, J = 12.6, 3.1 Hz, H-5),
1.70 (3H, s, 14-CH,), 1.65 (2H, m, H-8a, H-8b), 1.54 (2H,
m, H-6a, H-6b), 1.45 (2H, m, H-9a, H-9b), 1.01 (3H, s,
15-CH,); "C NMR (150 MHz, CDCI,) d.: 150.2 (C-1),
110.2 (C-2), 112.4 (C-3), 147.5 (C-4), 52.7 (C-5), 33.4
(C-6), 39.9 (C-7), 27.4 (C-8), 39.8 (C-9), 39.5 (C-10),
145.1 (C-11), 124.9 (C-12), 172.7 (C-13), 25.0 (C-14),
16.7 (C-15). LA E¥dl 5 SCmk! 4 qE — 2, #o%s e e
A% 6 N elema-1,3,11(13)-trien-12-oic acid.

WEMT  TEEMIRY, [a]? +23.5 (¢ 0.34, MeOH),
HR-ESI-MS m/z: 233.154 1 [M-H]", 4> 73~ C H,,0,.
'H NMR (600 MHz, CDCL,) d,: 6.31 (1H, s, H-13a),
5.68 (1H, s, H-13b), 5.32 (1H, brs, H-3), 2.52 (1H, m, H-
7), 2.10 (1H, m, H-2a), 2.00 (1H, m, H-5), 1.96 (1H, m,
H-2b), 1.85 (1H, m, H-9a), 1.69 (1H, m, H-8a), 1.60 (1H,
m, 15-CH,), 1.55 (1H, m, H-8b), 1.47 (1H, m, H-6a),
1.36 (2H, m, H-1a, H-1b), 1.28 (1H, m, H-9b), 1.26 (1H,
m, H-6b), 0.82 (3H, s, 14-CH,); "C NMR (150 MHz,
CDCL,) 6. 37.8 (C-1), 23.4 (C-2), 121.0 (C-3), 134.8 (C-
4), 46.8 (C-5), 40.1 (C-6), 40.0 (C-7), 29.3 (C-8), 27.4

(C-9), 32.3 (C-10), 145.3 (C-11), 172.3 (C-12), 124.9 (C-
13), 15.6 (C-14), 21.1 (C-15). DL _E%g¥E 5 Cik! "4k i
— 8, WS A AW T N a-costic acid.

&8 HETLEERAK, [alf +25.6 (c 0.16,
MeOH), HR-ESI-MS m/z: 247.169 3 [M-H]", 7 T\ A
C,H,,0,. 'HNMR (600 MHz, CDCL,) d,;: 6.26 (1H, d,
J=1.1Hz, H-13a), 5.62 (1H, d, J= 1.1 Hz, H-13b), 5.04
(1H, s, H-15a), 4.58 (1H, s, H-15b), 4.01 (1H, m, H-3),
2.50 (1H, m, H-7), 1.98 (1H, m, H-2a), 1.81 (1H, m, H-
5), 1.67 (1H, m, H-6a), 1.60 (2H, m, H-2b, H-8a), 1.56
(1H, m, H-1a), 1.48 (2H, m, H-9a, H-6b), 1.43 (1H, m,
H-8b), 1.35 (1H, m, H-1b), 1.30 (1H, m, H-9b), 0.72 (3H,
s, 14-CH,); C NMR (150 MHz, CDCL,) d.: 40.6 (C-1),
32.7 (C-2), 73.2 (C-3), 152.5 (C-4), 48.0 (C-5), 27.1 (C-
6), 39.1 (C-7), 29.9 (C-8), 39.6 (C-9), 35.6 (C-10), 145.3
(C-11), 170.9 (C-12), 123.9 (C-13), 16.4 (C-14), 102.4
(C-15). DL % 5 Sk il — 8, S e &9 8
°A 3B-hydroxycostic acid.

EWY BHETLELMAK, [aly +58.4 (c 0.83,
MeOH), HR-ESI-MS m/z: 247.133 0 [M-H]", 2+ T XN
C,H,,0, 'H NMR (600 MHz, acetone-d,) d,;: 6.13 (1H,
d, J = 1.5 Hz, H-13a), 5.20 (1H, d, J = 1.5 Hz, H-13b),
3.86 (1H, m, H-7), 2.69 (1H, m, H-2a), 2.34 (1H, m, H-
10), 2.29 (1H, m, H-4), 2.22 (1H, m, H-2b), 2.07 (1H,
m, H-3a), 1.73 (1H, m, H-3b), 1.68 (1H, m, H-9a), 1.65
(2H, m, H-8a, H-8b), 1.29 (1H, m, H-9b), 1.16 (3H, d,
J=17.1 Hz, 15-CH,), 1.05 (3H, d, J = 7.0 Hz, 14-CH,);
"C NMR (150 MHz, acetone-d,) J.: 161.8 (C-1), 26.8
(C-2), 30.1 (C-3), 41.3 (C-4), 199.9 (C-5), 132.8 (C-6),
34.3 (C-7), 26.7 (C-8), 27.6 (C-9), 35.7 (C-10), 144.9 (C-
11), 168.1 (C-12), 124.3 (C-13), 15.6 (C-14), 19.4 (C-
15). Lh E#lE 5 SCEkM Rl — 8 SR Ao
rupestonic acid I
3 HEECD

A0 1 R L #6838 T 5 ECD B 5 556
ECD &3 (6} bR B € (1. 1 %6, £ MMFF94 7> 1 /)
W N XA E ) 13T R R 5 A il 0 Spartan 14 34
AT R R, b5, 8 ORCA 5.0.3 F8 /7 /£ M %
£ % H def2-mTZVPP/r2SCAN-3¢ 44 5l () %5 £ 12 B
HS X AT A Sk AT AR, DR R L I & A R
e m AL T M /ME, FEE PWPB95/def2-TZVPP 2% il |~ &
BB AR I S R . R EE A T B AR IR 2K
AR T 0.1% WA 5, R 2 i 25 B2 s 3
J7 % K PBEO/def2-SV(P) 2 2H it 47 Mo 7[5 — (8 3% 1t
Ho BTEEYE N T DFT-D4 25 A s 1E
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4 FEMMR
4.1 LEPX MHTA @RS MM K MH7A 40/
A 5x10°/N/FL ) 4t M B8 Bk T 96 FLAR, 1% N A 45
24, BT 37 °C.5% CO, B r M i 97 24 he T HA
TNz A REFR AL, 2 Ay M 2 B R PR 5L B
AN R BEAL B ) (2R 2.5.5 F110 pmol-L™), &F
AN B3 AN AL, 24 h 5 BEFL I 10 uL CCK-8 ¥
Wi, 7637 °C4 A FWEH 1 h, I EEFRACAE 450 nm LK
M LRI BE (4) 8, T 54070 %
42 HEYX TNF- 1% 5K MH7A 401858 1 H15E
PN WS AL AR A P R A R A 2 A
T AN ARG FREE, A A S pmol L
M0 (MTX) A M2, 45 25 4043 Sl N iR FE N S
A 10 pmol L A 4L &4, B AR 3N E AL
MH7A #H s F§ TNF-a (10 ng-mL™") 53 12 h J5 43 50
N3 B 2 AN [ 94 BE A i 4k 2 85 92 24 h, 24 h
J& & FLIMN CCK-8 ¥ 10 pL, £ 37 °C4% 1 NI &
1 h, FIEFRACAE 450 nm A A6 0 4% FL A4 RO B 4B P, o
AR i O o
43 HEY 13 TNF- iF S5 8 MH7A 48 i 5 fiE &
FEEME WNILA P15 MHTA 41 i 1 TL-6 Al
IL-18 & B8 m2Y ¥ 2.5.5 F110 pmol- L™ =N .
WA A AR B BRZH (MTX: 5 umol-L™)
K5 254, MHTA 40 TNF-a (10 ng-mL™") #1212 h
Ji 3 AN _F I BH P 24 F0RE i 4k 4R 8E 57 24 h, AR5 IR
LM L3 W, HY ELISA 377 &l 5 1375 ¥ 1 IL-6 Al
IL- 181 & RARERIET LS UL 4.
4.4 GHFESM LREUE LUK = brdEE (£ 5)
%7, K H GraphPad Prism 9 B3 T G011 2250 H7

e Bk W H AL (R, SO L
FERNR SO B S RAE S AT LS Th B RS B 4lifh;, RIS 5
AP ECD THEL; i3 67 57 9258 25 31350 75 1) AR 22~ Fi
ZARR AN TSRS W T 4R SRR

FEE M frA Ve 4 B TR & v R .
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