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Full spectrum analysis of chemical constituents of Sargassum fusiforme and its in vitro anti-neuroinflammatory
activity
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ABSTRACT OBJECTIVE To study the composition of chemical constituents of Sargassum fusiforme and its in vitro anti-
neuroinflammatory activity, and to provide reference for its development and utilization and the study of pharmacodynamic
substances. METHODS UHPLC-QTOF-MS/MS analysis method and GC-MS/MS method were used to analyze the chemical
constituents of S. fisiforme. The lipopolysaccharide (1 ug/mL) was adopted to establish the inflammatory model of neuromicroglia
BV2. Using paroxetine (5 ug/mL) as positive control, CCK-8 assay was used to detect the effects of the extracts of S. fusiforme
(20, 40, 60, 80, 100 pg/mL) on the activity and morphology of neuromicroglia BV2. The effects of the extracts of S. fusiforme
(40, 60, 80 pug/mL) on the contents of tumor necrosis factor o (TNF-0) and interleukin-6 (IL-6) in cell supernatant were detected
by ELISA. RESULTS A total of 103 non-volatile constituents were identified by UHPLC-QTOF-MS/MS, and 60 volatile
constituents were obtained by GC-MS/MS. The extracts of S. fusiforme (40, 60, 80 pg/mL) could significantly reduce the
abnormally increased activation of neuromicroglia BV2 and the contents of TNF-o and IL-6 due to lipopolysaccharide (P<<0.05 or
P<<0.01). CONCLUSIONS The study establish the full spectrum of chemical constituents of S. fusiforme, and it is confirmed that

A B4 H 5 E AR 4 3195 H (No.82060808) S. fusiforme has certain in vitro anti-neuroinflammatory activity.
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LR HERh R EEJR A I TR AR, SRR/ NIRRT
FEATFAL T AR A WL AR VR A 1
T I A, SR TR ] — R L HL B YR A T
5 2020 4 i 25 80) (—3FB) 1028k, SFEA SRR R
KA RCE A T RIIR S A | AR AN AT Bl Al A
TEH, MR (R R AR T2 ) R iC 3, HAa R
Bl THBRIKZ IR, MO R, SR 5
A3 FLAT B IUOBE ™ 98 s K ok R R AL R VR R, & — R
ELAFFE Hi 5= B 25 B W R

K E PR S YR T R4
MFF KRR E" HAH TG 2 i 25 Y i Bk
TSI A L ot s 45 il KA i, b B 25 ) x4
FEEASEAE N A TR VF 25 ) 5 B0 SR it R - JEC I S €27
P L2, A SO o th 2 4 R e 2L R 2 W 1
B T A R BTGP E AN S T = X
WG AH T3 B TG MR AL A 0 (N 2R & =
R YIRS F RS ) WA 2 T SEA SR
BN R B A TR TR

HT, O A RIE R 220 B 10 07 0 30 L T
T AT Pk A5 AR TGRS (4 B A A T4 BT AR S A
ST AT R A TR AT IR i R s . SE T I AR SR
K FH 8 w5 A0 AR AT B TE) 5T S I 42 R (UHPLC-
QTOF-MS/MS) Fll < AH 8 3% - oz 1% K ] 4 R (GC-MS/
MS) FRAS T BE A2 1 4T o AT B8 2 | 5 3 o) Vg 9
WS Z M AS R /INGr A B ST, 3751 LA AR
R R BERI LGSR SRR 2 RIS MR SE 5, A S
TIBCHE R A A5 o it i i i DAL L) e s S
YL ST RS
1w
.1 FELHE

AW 5E BT FH 0 3 22U #8 A AB SCIEX Triple TOF
5600+ 15 43 HF ©A 7S ] BT IC Y (& Sciex 24 H] ),
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£510 min) s AW AR, HAMAH 1.2 mL/min; JEAE 5
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& A 230 °C, PR AT IR R 150 °C, i 4 Ve Bl oA
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&5 1A ZSE T B Al s
1 T CiHnOs 31.80 —H 2792330 25 2612246 AR
2 HER CuHiOn 1042 —H 4730726 —2.1 401.0886,313.0697,269.093 3 Pepillin
3 g CouHaOs 1421 —H 4072803 —37 3432515 Bl
4 AR CuHNO; 7.32 +H 368.1129 0.1 319.0599,307.059 9,289.045 5,277.040 5,249.055 3,221.060 3,190.085 7,165.071 4 0,
5 HEm CHNO, 12.68 +H 1180863 28 59.0770,58.069 3 AT,
6 T CyHN;O; 1.87 +H 2681040 —08 136.0624,119.0350,57.047 6 YT
S CH:N; 1.67 +H 1360618 0.6 119.0357,92.026 1,65.0157 Y
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gx1

(221 /SN ) M=
5% ftht SN A ol e
8 /DB CuHsNO; 10.14 +H 3361230 L1 320,093 1,304.097 8,292.098 1,278.082 5 HWTR
9 BT CuHsNO; 8.29 +H 3541336 0.8 336.1247,275.0714,247.075 8,206.082 6,188.071 0,165.056 0, 149.057 6 R0
10 HEZR CuHiN:Os 191 +H 2521091 —09 136.0622,119.036 1,69.040 2 P
1 EhemmE" CHNO, 1153 +H 1621125 0.5 102.0918,85.029 7,60.084 0,58.068 2 Y
12 R CHN,0; 176 —H 2430623 37 243.0213 YT
13 Jalwgng CHNO, 202 +H 1270502 2.1 110027 4,84.046 6,82.030 6,54.038 9 AT
14 FERERRE CoHaN,0, 16.02 +H 4452121 09 252.1035,224.107 6,105.034 5,91.055 8 Y
15 WEE™ CHN.Os 423 +H 1950877 —12 138.0661,123.044 3,110.073 4,109.041 0,83.064 3,69.046 5 HE
16 B CH:NO, 17.52 +H 1380550 0.9 94.0658,92.0504,78.035 6,65.041 1,51.027 9 I
17 SRR CyHaO; 28.13 —H 4553531 —35 4553526 =i
18 # CuHiOs 12.93 +H 2331172 —1  215.1068,160.064 7,105.072 9,91.053 8,77.044 0,67.053 3 =ik
19 #i CaHsO 14.71 +H 4552064 —43  227.0966,175.126 0,133.095 9 =i
20 HRpER CuHyOs 38.60 +H 4413726 0.6 441.3740,357.288 1,245.186 4,205.193 6, 189.162 0, 163.148 3,149.095 0,135.117 3,107.086 8 =ifii
20 fERER CuHiOs 26.95 —H 4553531 —3.5 4553526 =i
2 R CHyOs 140 —H 5132130 09 366.1398 =it
B REREER CyHiOx 14.24 —H 5033378 —2.5 293.2109,275.204 1 =i
%4 BEET CaHrOy £.79 +NH, 9765476 —0.6 959.569 2,797.493 2 =i
25 FEEE CaHiOs 13.38 +H 4712013 03 425.1907,367.2122,213.087 3,161.061 6,95.012 3 =
26 FHER CyHOs 15.72 +H 4893575 —1.1 407.3232,205.156 8,189.1652,147.114 1,133.102 9 =i
2 WA CiHs0 3031 +H 2372213 02 149.1309,135.118 6,121.110 9,109.100 8,95.085 6,93.070 7,81.071 5,67.056 2,55.058 1 i
28 HEHWE CiHsO; 19.30 +H 2512006 —03 233.1979,135.116 4,121.102 6,107.086 6,95.089 9,79.054 8,67.057 1 il
29 RNGEHER CuHuOs 2220 +H 3032334 07 285.2220,257.1897,175.148 3,161.131 8, 147.116 7,133.101 2 i
30 BUKFOENR  CuHsO, 14.62 —H 3311915 —29 331.2493,215.1254 i
31 oA CisHx0 12.89 +H o 219.1743 —0.6 145.1021,119.087 3,105.071 2,91.055 6,77.040 7,67.059 9 bl
2 AARNEL CisHyg0, 12.05 +H 2311380 —0.7 175.0729,170.108 7,155.084 5,143.086 5,141.069 8,128.063 1,115.055 9,91.054 7,77.038 4 {5t
33 AAKET CsHaO; 11.75 +H  249.1485 0.3 170.1076,161.095 0,155.086 1,128.062 7,105.072 8,91.054 5,79.056 4,55.021 1 fiFi
34 HAZE CisHuO; 16.17 +H  237.1849 —02 201.1675,159.116 3,121.099 6,105.071 8,93.072 1,77.041 2,67.056 | e
35 HHE CisHnO; 1439 +H 2511641 —02 191.1477,177.0875,149.094 9,131.084 6, 119.086 8,105.070 9,91.051 6,77.039 9,65.042 0 firF:ifi
36 ML CisHxO 12.89 +H 219.1743 —0.6  175.1157,159.115 8,144.093 8,131.081 5,121.101 3,105.071 2,91.055 6,77.040 7 ki
37 HEE CisHxO; 12.80 +H 2831540 0.7 267.0034,205.135 5,149.060 1,125.096 9, 105.072 5,91.055 8,55.059 2 kil
38 RARFAR CiHs0; 12.05 +H 311379 —07 175.0729,165.073 8,141.069 8, 128.063 1,91.054 7,77.038 4 i
39 PNEBREEY CuHuOs 11.75 +H 2492156 03 231.1428,213.126 0,189.090 9, 185.133 4 5
40 FEAFNE CiHxO; 17.95 +H 2331536 —0.6 187.1454,159.080 4,145.100 8,131.084 3,105.072 4,91.058 2,77.053 6 4
4 B CHsOss 8.09 —H  609.1824 —03 594.1619,489.126 7,301.071 8,286.047 1,164.014 7 i
n EREE CisHyOs 16.64 —H  269.0456 —3.0 240.0400,225.056 6,210.034 5,181.072 7 i
43 EER CisHy0s 16.65 —H 2600456 0.6 241.0507,225.0538,185.058 5 I
4 FrEEEm CiHyOs 16.63 —H  269.0456 —13 227.0341,195.0487,171.042 8,167.057 4,143.045 8 I
45 AT CuHyOs 8.09 —H  609.1825 —03 594.1619,489.126 7,301.071 8,286.047 1,164.014 7 H
46 EEMEAT CoH0y 761 —H 5790719 09 459.1280,271.065 5,151.006 6 il
47 DB CaHnOy 13.97 +H  403.1388 0.7 388.1153,373.092 7,358.068 6,327.086 1,330.0742,211.025 4,183.029 5 i
48 REEM CaHyOr 15.20 +H 3731282 0.8 358.1052,343.082 8,297.074 0,271.059 3,211.025 1,183.028 6, 151.045 0 i
49 HhpAE CoHiOu 7.61 —H 5791719 09 459.128 0,271.065 5,151.006 6 I
50 /NEREM CH,0, 16.49 —H 2710965 18 269.0762,226.060 1,122.004 5,94.036 7,65.008 9 I
51 HEAF CaHsO0y 8.83 —H 4450776 —2.0 269.0470,223.0492,195.0569,71.053 6 I
52 THER™ CiHnOy 12.52 +H  269.0808 —1.9 253.0393,237.058 8,197.060 4,141.067 1,118.039 5 H
530 Wk CiHLO; 8.14 +H  303.0863 —0.6 177.0471,153.0109,117.032 6,89.041 4 i
54 KEER CsHiOs 16.63 —H  269.0456 —13 241.0647,227.034 1,225.056 4,210.028 3,195.048 7,182.040 6,171.042 8 iz
55 ZHEIEB CuHsOy 19.14 +HCOOH 7233809 —0.5 677.3746,415.1452,397.135 6,279.233 4,235.082 6,179.057 6,161.045 7,89.026 4 BT
—H
s6 Ay CaHxOy 6.21 —H  465.1402 —34 137.0293,121.049 6 it
57 HEESB, CrHaNO; 5.04 —H 3751310 08 255.0882,241.0716,212.089 0 Eidie
58 HERAR CauHxOs 19.80 +H 3012162 1.0 2832111,241.194 8,199.150 0,185.132 8,173.134 4,159.116 8, 145.101 3, 131.085 8, 117.072 4, i %
105.071 3,91.055 8
59 HEED, CsHO 46.73 +H 3973465 07 379.3454,225.1626,201.174 6,161.132 9, 147.117 3,119.087 5,109.066 5,81.073 0 it
60 HHEEK, CyH0 4.53 +H 4513570 —1.0 187.0769 il
61 HEEA CaHyO 3124 +H 2872370 0 203.1788,159.118 1,131.085 8,91.055 7,57.073 0 il
62 PSR TR CH,.0; 2231 +H o 223.0965 —02  207.0321,149.026 3,121.029 5,91.055 9,77.038 7 ANE
63 AMEIRE CyH0 17.67 +H 257.1900 —09 225.0699,128.063 3,119.103 3,115.063 7,91.054 4 ANE
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(2] AN i N=]
&5 1A prx gt TR g g
64 AR CHO» 17.71 +H 1490597 04 93.0340,77.0397,51.029 7 ANE
65 JiB% CsHiOs 2.69 —H 1970455 48 135.0467,123.0475,78.963 0 KNE
66 XTI CHO, 15.25 +H 1370597 0.6 91.0553,77.0404,65.041 8,51.028 2 KNE
67 THREFERY CHO, 10.86 +H 163.0390 02 145.0587,117.041 1 FEE
68 SHIAEIEE  CHO 17.82 +H o 203.0339 —04 147.0423,131.048 6,91.055 3,77.039 9,65.043 8 HHE
69 HEEE CiHO; 14.11 +H 1870390 —08 131.0487,117.0697,77.041 8 FHE
0 fEREEY CoHiO, 1238 +H 217.0495 —1.0 202.0252,174.030 0,146.034 3,118.040 8,89.042 7 FEZE
71 RERTFEY CisHy0; 1729 +H 2451172 —09 189.054 7,159.044 3,131.049 8,103.055 5,77.040 9 FOE
7 FEE CHO; 153 +H 147.0441 1.0 103.0554,91.056 0,77.040 8,65.041 9 FHE
73 TRERFEE GO, 14.49 +H 177.0546 —17 149.0223,121.028 3,93.034 1,65.041 6 HEE
T4 SEGHE CH.0; 16.49 —H 2690819 18 2540566 UNITES
75 FMEERR CiHO; 14.11 +H 1870390 —08 131.0487,117.069 7,103.056 0,77.041 8 UNITES
76 G C:HiNO, 107 +H 1180863 2.8 59.0770,58.069 3 A
77 LENER CHuNO, 275 +H  166.0863 —0.6 120.0813,103.0552,91.0555,77.040 7 HIm
8 RER CsHNO, 1.81 +H 1480604 —04 84.0476,56.053 8 HIR
79 SFRILEET CiHN,0; 290 +H 2210920 —17 205.9813,158.060 2,132.0452,130.064 8,77.041 8 R
80 AHMIERI CHNO, 109 +H 1300863 0 84.0447,56.053 6,55.058 2 HAMm
81 KfesE GHiNO, 2.89 +H 1980761 —12 152.0673,135.042 5,107.049 1,93.033 0,77.038 4,65.039 6 FHR
8 AR CHiNO, 191 +H 1321019 27 86.0982,72.9389,69.073 5,55.059 4 A
83 HER CHuNO, 187 +H 1321019 21 86.0972,69.0718,55.057 4 2w
84 WNFRTE CyH0, 33.99 +H 2952632 0.8 263.2424,161.130 1,133.103 3,109.101 5,81.071 1,55.060 1 st
85 HIERETFIC CoHaOs 39.92 +H 4173363 07 2732204,161.1352,147.1177 |
86 FARHENB  CoHuOx 9.85 —H 12196117 —18 749.4437,469.150 9 A
87 a-HHEERA CaHeOp 1509 +HCOOH 7954536 —12 749.4451,471.3490 L
—H
88 FHEEEANER  CuHoNOs 12.08 —H 4982894 —10 809716 ]S
89 ZPiEEE CyH:0, 27.98 +H 3172475 0 241.1942,197.1324,157.100 9,145.101 6,131.086 6,105.071 1,91.056 1,67.058 5 ST
90  BRERRCE CuH30, 4105 +HCOOH 4312428 04 4311814 i1k
+H
91 AR CuHisO 29.63 +H 4133777 03 2712419,2552100,231370 1 ]S
92 AN CrHi0 9.00 +H 1911066 —1.0 173.0882,116.999 3,79.056 6,65.042 8 Hfh
93 BEMW CieHyO 35.11 +H 2392369 —0.1 109.101 4,95.086 4,81.072 8,67.057 5,57.073 7,55.059 4 Hof
94 FENENEA CuHiO; 11.81 +H  193.1223 —0.7 147.1388,133.118 2,93.070 4,81.070 1 i
95 JFRABLIE CoHaNO 4121 +H 3383417 L1 116.1089,97.0659,69.073 0,57.074 3 it
96 IlEREEE CsHNO 30.69 +H 2822791 0.8 111.0814,83.086 8,69.072 8,55.038 1 it
97 (=)-EEGEHE CoHN.O, 18.85 +H 5072283 1.0 252.1021,224.1072,105.032 4,91.055 4,77.040 6 i)
98 A CHOs 15.25 +H 1370597 0.6 77.4040,65.0418,51.0282 ofth
9 BCYIHMEEA CuHx0, 314 +H 3812060 —03 191.1073,173.096 0,149.060 4, 135.044 8, 117.069 8,91.056 0,71.052 0 Hitr
100 FUEES S CaHyOs 1371 +H 3311903 —12 238.1593,79.056 8 i
101 WA CsHy0O 1535 +H  217.1586 —09 133.1022,119.0852,105.070 6,91.057 2,79.057 2 it
102 B¥CE CH.i0; 16.59 +H 1670702 —02  121.0266,95.049 7,77.040 1,65.043 | it
103 Fiilli CyHO 9.87 +H 1531273 02 93.0705,91.056 2,77.038 5,67.057 0 Jifh
3.2 GC-MS#illzs R 240 000 {
28 GC-MS 734, W15 45 58 ) 60 FP¥4E & VE R0 , 4G ;ig ggg ]
IS S RS (R 2R AE X B R A T 180 000 1
ThE IESBE SR AEYIEE ARPE TR TR BRI 160 000 {
Tk DR HIIE R . S5 2 2. 510 000
3.3 BV2YaiEEERER = 100 000 4
s P R HLB, B AN O A7 R i TS 000 |
(P<<0.01) , #2715 I8 Z Wl % BV2 40 i 75 ] 35006 1k 1 1 140000 4
Filo BRI FLR , BHAE 25 W 4 FN AT S84 U 40 .60 20 000 1
0 T T T T T T T T T T T T

80,100 pg/mL ZH 4 Jitd (1 473 258 34 & 25 R AIK (P<<0.05 5%
P<<0.01) 4878 ERZG5YIXT IR Z W55 7 0 BV2 AL T5 1k
Bt —E ke . 25 R 3.
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5 10 15 20 25 30 35 40 45 50 55 60 65
H5f 5] /min

2 FHXEGC-MS/MSHHHEABEFRE
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R2 FEWMFEHELMRSE GC-MSMS T HTEELER

Y5 AT ) AFR NTE EE/mn HIDE/% AR %
I ECREHE(ethyl caproate) CH\O; 14421 9.553 98 0.07
2 ANABLTE (6, 10-dimethylandecan-2-one) CiHxO 198.34 25.696 94 0.07
3 2,4-TAUT I 2, 4-bis(1, 1-dimethylethyl-phenol| CuHz0 206.32 28268 97 0.09
4 A (cedro) CiHxO 2237 30.986 94 0.06
5 %’f“:’k}iﬁ(cydododecane) CpHy 168.32 33.444 98 2.87
6 1E+75%¢ (hexadecane) CyHa 226.44 34.171 98 1.73
7 T & 5 4 (tetradecanoic acid) CHx0, 22837 36.306 98 041
8 T % S (hexadecanoic acid methyl ester) CyHy0, 270.45 40.313 98 0.30
9 5t 4 (isophytol ) CuHyO 296.53 40.946 9% 378

10 ABRZHER T EE (diburyl phthalate) CiHzOy 278.34 41271 9% 1.61

11 F B (n-hexadecanoic acid) CiHx0; 256.42 41.921 98 348

12 TELE DU R (arachidonic acid) CyHy0, 304.47 42.944 94 454

13 :’f“ﬁﬁﬂﬁﬁﬁﬁ(eicoupenmenoic acid) CyH30, 302.45 43.068 94 2.56

14 HE(phytol) CuHyO 296.53 44573 9 6.64

15 (2,2,2)-7,10,13-hexadecatrienal CiHO 23438 46244 91 0.14

16 (Z,7)-TF1ER (9, 12-octadecadienoic acid) CiHyO, 280.45 47.638 93 0.30

17 qig%d’kj‘f(cydohexane methyl) CHy, 98.19 2.680 94 0.32

18 Z,g%}ﬁi}‘f(cyclopemane ethyl) CHy 98.19 2.776 96 0.01

19 2 FEE (hexanoic acid methyl ester) CH,0, 130.18 6.590 90 0.01

20 2[R (furan 2-pentyl) GH.O 138.21 9.189 93 0.02

21 D-F7 5 (D-limonene) CiHig 136.23 10.905 99 0.02

22 ZIE THE(wibutylamine) CrHan 185.35 18373 9% 0.10

23 1LLS-=HEL -2 (L, Srimethyl-1, 2-dihydronaphthalene ) CuHyg 1127 24.083 9% 0.04

2% 1,2,3,4-JU5-1,1,6-=FHE (naphthalene 1,2, 3, 4-tetrahydro-1, 1, 6-trimethyl) CuHis 17428 24216 97 0.02

25 TEXM(r-decanoic acid) CioHyO 172.26 24.530 98 0.05

26 1-methyl-2—( 1-methyl-2-propenyl )benzene CiHy 146.23 25.311 90 0.03

21 F-PUb (tetradecane) CiHy 198.39 25.538 91 0.02

28 WFRIFEE (formic acid decyl ester) CiHx0, 186.29 25.819 94 0.02

29 1-H3-EE (1-octen-3-ol) CHO 12821 8.639 90 0.04

30 3,8-dimethyldecane CiHa 170.33 26916 9 0.01

31 “+—bifiR (undecanoic acid) CiHx»0, 186.29 27.123 96 0.06

32 -2+ 2% (1-chlorododecane) CpHxC 204.78 27.244 98 0.04

3 o-F i (a-curcumene) CisHa 20234 27588 99 0.06

34 BEF 2 (trans-f-ionone) CuHxO 19228 27.675 97 0.11

35 B-EEARMG (Bselinene) CisHa 20435 27728 95 0.03

36 JH:RR (dodecanoic acid) CpHx0, 200.32 29.626 96 0.25

37 2-FPU%% (2-tetradecene) CuHa 196.37 29.905 97 0.05

38 | = (tridecanoic acid) CiHx0, 214.34 32.830 98 0.21

39 F Z 98 R (cyclotetradecane ) CuHa 196.37 33.279 98 0.06

40 naphthalene, 1 ,6-dimethyl-4-( 1-methylethyl )-cadalene CisHis 198.30 33.404 93 0.02

41 2- 1 FihE (2-pentadecanone) CisHyO 226.40 34.038 95 0.10

4 HFHEORRRER (methyl tetradecanoate) CisHyOs 242.40 34.861 98 0.08

43 2,1,3-benzoxadiazole-4, 5-dione, 6, 7-dihydro-,4-hydrazone , 5-oxime, 1-oxide CiHmO 197.15 38.504 92 0.52

4 [ FL%5¢ (pentadecanoic acid) CisHy0, 242.40 39.046 99 0.47

45 7,9- BT He-1- 4 A0 H2 451 8-6,9- -2, 8- [ 7,9-di-tert-butyl-1-oxaspiro(4, 5 ) deca-6,9-diene-2, 8-dione] CyHxO; 276.37 40.199 99 0.11

46 FRBIINAR (palmitoleic acid) CiHx0: 25441 40974 99 1.69

47 LR A8 (methyl linolenate ) CyH:0; 292.46 44.132 97 0.14

48 o MERR (inolenic acid) CiHu0; 278.43 45.197 99 412

49 6,9-pentadecadien-1-ol CisHx0 22438 45.644 90 0.08

50 LA DURFRRTER(S, 8, 11, 14-cicosatetraenoic acid, methyl ester, (all-Z)] CaHy0, 318.49 47.143 96 0.05

51 AR L (tetradecanoic acid ethyl ester) CiH:0; 256.42 36.909 95 0.15

52 (Z)9-FARHRMRIE (cis-9-hexadecenal) CiHx0 23841 36.957 94 0.08

53 FiHE (hexadecane, 2,6, 10, 14-tetramethyl ) CuHa 282.55 37302 92 0.06

54 Hifi(2-pentadecanone, 6, 10, 14-trimethyl) CsHxO 268.48 38.561 93 9.55

55 (Z)-6-pentadecen-1-ol CisHy0 22640 38.769 98 0.55

56 9-tetradecen-1-ol CuHx0 21237 38.823 98 116

57 ilE(9-octadecen-1-ol) CsHO 26848 38.954 99 0.20

58 (Z)-9-FPUBRME-1-FE cis-9-tetradecen-1-ol) CuHx0 21237 39.029 90 409

59 147 Hi(cetene) CiHs, 2443 39.358 98 1.65

60 3-methyl-2-(3,7, 1-trimethyldodecyl) furan CuHs0 292.50 40.234 94 0.87
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R3  FHSIRBMIE S HERIM T BV2 & R

LR AN [ TR e T S G S 4R O AL A i b 9 R

MR (xts,n=3,%) TNF-o , IL-6 7 it 3 i EREAIR (P<0.05 5 P<<0.01) . 45
ik MRfEEE || A At KA,
7 FINTERAL 1002009 || FHEIEA0 pmldl 98852005 k4 ZEMIALEERT TNF-a IL-6 L ENELER
R 12409001 || FHERIE60 pg/mlE 97.63£0.02° — .
W5 9L05£0.14° || FHEEEIMN0 pgnlsl 9749005 (x£s,n=3,ng/mL)
EMSAII0 poml 120874015 || FESARIII00 pgmldl  10193£005° Bt TNF-a 1L-6
a: 525 IR BRAL B, P<0.01 b SRR HAE  P<0.01;0: S R AL 957.56+63.45 87814036
I 124867+ 14,14 147.62+3.02"
4
e Ettf‘ P</0 » W24 79533 +54.02° 83.9240.53
3.4 HRFENELER EEHIUI40 pg/mLAL 978.67+56.67° §4.92+5.64°
23 [0 B ZH 40 it R 22 s 500, B AR B AR /)N, AR WA 60 p.g/mL 4L 1020.89+22.19° 9636+ 151"
AR AIBZRE . BOBALT A gkt iy R0 gl L6905 JnEL

FIm, HAEARER, S s . B 25 2H A
I T J5 e G 32 S R S A 2 200 P ) LA R 2 5 [ i
SRR PR, 2% 4 2 2 A0 L 1 5% 8 15 DU A 31 22
AR I . SR LA 3.

73 X IR

331%;&3‘1% 20 ug/mL 2H

FRTEZ 44

SRS 40 pg/mL 41 MR 60 pg/mL 41

AR 80 ug/mL 4 AR 100 pg/mL 4
B3 ZHESERHE(x100)

3.5 ZHAE_EiER P TNF-o IL-6 S ENMELER
5jos vt B2 bR, BT 2H 40 | 375 W TNF-a .
IL-6 & i E T (P<0.01)., SRERIZH HeEs, BRTEZ Y
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a: 1578 (IR IR HL g, P<<0.013b: SRR Hods , P<<0.015c: S5H
T HeAR, P<<0.05
4 g
Yy R AT 5T 2 2T & RITEHEF S DG B ER T
ST N4 AR A3 BT SRS A B Ay, A G
ZH T30 LA T A TR AR A4 75 751 (80 9% FBE L 21 LT
S K ) AN [A]ER AR HE [] (10,30 .60 ,90 min) XA b
HRARSE R B BRSO A 5 25 SR SRl
80 % FP it B B HF 1] y 60 min B, 2 Oy v ] LA ) 59
LA YIBCR 2 45 B AT S . SR
AR RS | R, AR IT B4R L 80 % R IR M R LA, oK
JHHE 75 $2 5 60 min 19 52U il 4 UHPLC-QTOF-MS/MS
SIMTRORE SR o LA AT A I8 LA T AN TRl M v
FC= S e R AT 2R TG TCK ) AR
PO 20 (R RIRIGE KRR RO [ S HU) ]
(4.6.8 h) X b 5 R M o SR USCR g Sg i . 25 51
KB, 48 2R FC R G LA ik A IR 4 his), B
R I 558 50 Tl A4 5 S i FH/K 28 28RS h
B, BEASIN 2 52 HH 60 MBS 9. A T 4t 4Bt
EMRE RS, AR FE SR T LK 8 SRR 8 h iy
77 24 GC-MS/MS ZM b BIRE
AW 5T B Y ] UHPLC-QTOF-MS/MS %% & GC-
MS/MS #4171 2FAG 32 19 42 B 43 43 B o i 2 UHPLC-
QTOF-MS/MS 43 #7345 5 i 103 FiAl 4 % P 43, 8 it
GC-MS/MS ZHrdt %5 60 Fi5 R4y, 5835 T 2F4
Mo . AR RN, T-RERF TR AME R
R IR FREF RN AN THE RS
PRAPVERRS 0, DU RT3, HOX BT /R 2 1 BRo
B A A — R VE Y A S P
TP E DL EZRUIN TR SR IA Y AR
FELE I, AT HAT AR DU 2 RAEAEH o
IL- 6‘I¢Fhvﬁaf” W RN 2 Rl B 2R K oAk I
PR 1 W I TL-6 5 o R PF Al R AE i N 1) - T A
BEE, TNF-o —Fl 8 B2 0 AE R T, 7 AN G 5 L o
ﬂa%mFJ ttlﬂ%“@ﬁ ﬁ%ﬁa@ e, Ziﬁﬁﬁijwm%%ﬂ%
:|:. 1_ J:/\

<y er 4&@5 I i (mltogen activated protein kinase,

hEHERE 200 EEIEETHE



MAPK ) 38 i 0] /N JB 5 240 3035 1) i 22 9 7T 4 S B
P2 x HEE, %F%@ﬂé@m MIHTM A RAE T . 25
R, R Z 0T 0E BV2 41, 2 i 4 AE K IL-6
TNF-aff 4= s £ FA SR T 15 , BV2 4i S A
AR E IR TNF-o IL-6 2 k3 i 5 R AIG, 2 W A5
SR BA — € BT A RAETEE .

Zi B R, AHF5E i 37 1 UHPLC-QTOF-MS/MS 2

15 GC-MS/MS ¥ ] PR A7 0 AP S5 Ak 2 il o ik

A1 A3 53 BT , SRV~ S 1) ) S5 Bt T 9 A o A )

WIFEARAL TSRS  FHSHR B X BV2 4l i RA #

TR ST 22 SEREAE T L AR AR RV AL TS AN B

B o ASPRGEZE 5 I 2k S8 TT e WS 28 S AEAE )

PLHIBIFSE , SR 2 A B ) ORI E 45 R bt — 2D IR

FH F RGO B B AP
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