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[Abstract] Objective: Combined with high performance liquid chromatography-quadrupole time-of-
flight tandem mass spectrometry (HPLC-Q-TOF-MS/MS) and network pharmacology, to predict the target and
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potential mechanism of Gardeniae Fructus in the treatment of cerebral ischemia. Method: HPLC-Q-TOF-MS/
MS was used to identify the chemical constituents of Gardeniae Fructus according to the retention time, relative
molecular weight, secondary mass spectrometry fragmentation and other information of chromatographic peaks,
and combined with literature data. The targets of main active ingredients in Gardeniae Fructus were predicted by
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and
SwissTargetPrediction database. The potential targets of Gardeniae Fructus against cerebral ischemia were
obtained through Online Mendelian Inheritance in Man (OMIM ), GeneCards and Kyoto Encyclopedia of Genes
and Genomes (KEGG). Gene ontology (GO) function enrichment and KEGG pathway analysis of potential
targets were analyzed with the DAVID 6.8. Cytoscape 3.6.0 software was used to construct the network of active
components-targets-pathways. At last, Discovery Studio 2016 software was applied in the molecular docking
verification between the key active ingredients and potential protein targets. Result: A total of 40 chemical
constituents in Gardeniae Fructus were identified, including iridoids, diterpenoid pigments, organic acids,
monoterpenoids and other components. According to the main active ingredients, 208 potential targets were
predicted, 560 disease targets related to cerebral ischemia were retrieved, 59 key targets were selected by
mapping component targets with disease targets. These targets could act on key target proteins such as tumor
necrosis factor (TNF) , Caspase-3 (CASP3) and CASP8, and participate in the regulation of TNF,
phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt), hypoxia inducible factor 1 (HIF-1) and other signal
pathways. Molecular docking results showed that geniposide could interact with targets of prostaglandin G/H
synthase 2 (PTGS2), TNF and nuclear transcription factor-«B p65 (RELA), crocin I could interact with
interleukin-2 (IL-2). Conclusion: Geniposide, crocin I and other ingredients in Gardeniae Fructus can play a
role of anti-inflammatory and inhibiting apoptosis to prevent or treat cerebral ischemic diseases by up-regulating
protein expression level of RELA and IL-2, down-regulating protein expression level of TNF, CASPS, CASP3
and matrix metalloproteinase 2 (MMP2), and regulating TNF, PI3K/Akt and HIF-1 signaling pathways.
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F1 |WFHULERSH HPLC-Q-TOF-MS/MS ¥ 7E
Table 1 Identification of chemical components in Gardeniae Fructus by HPLC-Q-TOF-MS/MS
Noo M mamT NS /pzm RHET AT et *m
1 5.28 [M-H] 191.056 0 191.056 1 0.48 173.112 4,85.932 1 C,H,0, ZETM? aldl
2 6.00 [M-H]" 389.107 9 389.108 9 2.60 389.116 3,165.053 7 CHy0, HOBEENMNFATRR bl
3 7.64 [M-H] 373.1173 373.1140 1.63 167.067 0 CHp,0, HETFHIH 2 bl®
4 7.98 [M-HJ 391.123 4 391.124 6  3.06 229.075 0 CH, 0y, AR T4 7] 43 S48 44 bt7l
5 8.07 [M-HJ 405.141 0 405.140 2 -2.00 225.074 2,149.684 9 C,;H,0,, LA g > bl
6 9.87 [M-H] 391.1253 391.124 6 —1.93 167.068 8 CHy 0 IIAE T 12 b7
7 10.86 [M-H] 373.114 4 373.114 0 -1.08 149.052 2 CHy0,, HETIFER Y b7
8 14.28 [M-H] 375.129 3 375.129 7 0.92 213.772 1 C,,H,,0,, mussaenosidic acid® bl
9 15.69 [M+HCOO]" 449.129 6 449.130 1  0.95 403.120 7,241.084 0,223.059 0 C,,H,,0,, 2 & BE4 47 1% B 1§ > ble)
10 16.17 [M+HCOO]™ 449.131 2 449.130 1 -2.62 241.071 0,101.024 1 C,H,,0, EFREFH' bis
11 16.68 [M-H] 345.155 1 345.1555 1.25 165.092 7 C\H, Oy  #LTAEmR > clol
12 17.23 [M+HCOO]" 405.140 1 405.140 2 0.32 451.7312,353.175 3 CH, 0,  JEAFAE T 12 b1
13 17.37 [M-H] 353.087 7 353.087 8 0.39 191.744 7 CH 30, Hr&gIiR > alsl
14 20.11 [M+HCOO]" 449.130 2 449.130 1 -0.27 139.2750 C,H,, 0y, MR U H R 12 bisl
15 20.80 [M+HCOO]" 391.161 6 391.161 0 ~1.70 165.095 6,153.089 7,89.028 3 C,H,,O, jasminoside B/D* cl710
16 23.41 [M-H] 353.087 2 353.087 8 1.84 191.057 3,173.043 4 C,H 0, HJER ' al™l
17 23.45 [M+HCOO]" 595.188 7 595.188 0 —1.27 225.076 8,207.065 3,123.045 2 C,,H,,0,, 5 JB&F-1-0-8-D-F¢ S AU 12 b7
18 24.35 [M-H] 353.087 8 353.087 8 -0.07 191.054 5,179.032 0 CoH g0y (-)-FaZk)5E > all
19 26.45 [M+HCOO]- 433.1353 433.135 1 -0.37  433.1420,207.065 7,123044 5, C,,H,,0,, ETH ' bl
101.024 3
20 27.52 [M-HJ 345.1553 345.1555 0.54 165.0928,121.102 3 C,H,,04 jasminoside B/D? cl710
21 29.54 [M+HCOO] 375.164 8 375.166 1 3.38 161.8959,89.018 9 C\H, 0, LA FED ¢l
22 34.68 [M-H]" 609.145 3 609.146 1 1.36 301.036 6,300.026 1,271.014 0 C,,H,,0,, 1 T % drm
23 36.05 [M-H] 463.090 0 463.088 2 -3.91 301.032 4,271.025 3,255.090 7 C,,H,,0,, SHif %> drm
24 39.57 [M-H] 593.152'5 593.151 2 -2.16 325.503 6 C,,H3 05 MHAETT? dl©
25 42.18 [M-H] 515.118 9 515.1195 1.25 191.056 9,179.034 9 C,H,,0,, 3, 4- M MEmEZE TR > all
26 42.87 [M-H]- 515.1182 515.1195  2.50 191.048 5,179.052 0 C,sH,,0,, 3, 5-Wuk it 2s 7 iz > all2l
27 43.30 [M+HCOO]" 537.218 8 537.218 9 0.10 340.092 3,167.109 4,119.031 6 C,,H,,0,, jasminoside Q clol
28 44.15 [M-H]" 695.220 4 695.2193 -1.56  663.1875,469.1343,225076 5, C,,H,,0,,  6"-O-[(E)-p-F LRI 50 T = po2-131
145.028 9 BT
29 4428 [M-H] 515.120 0 515.119 5 —1.06 353.113 3,191.052 7,179.031 1 C,,H,,0,, 4,5--WinjkZs 7/ > alfl
30 45.35 [M-HJ 7252295 725.229 8 0.48 225.414 4,193.050 3,123.042 3 C,;H,,0,, 6"-O-trans-feruloyl genipin gentiobioside bl'”!
31 45.83 [M-H] 9753719 975.371 5 -0.45 651.265 3,327.159 3,179.053 0 C,,H,0,, PHL L 12 el
32 46.00 [M-H] 659.614 0 659.161 8 0.47 497.126 7,353.087 8,191.055 9 C, H,,0,,  3.,5-Z-O-MIHEREHE-4-0-(3-F5 H:-3- a3
)% AL ZE TR
33 47.11 [M-HJ 551.213 0 551.2134 0.73 521.207 6,367.099 0,165.089 0 C,,H,,0,, 6-O-trans-sinapoyl jasminoside L clol
34 4930 [M-H]- 559.143 2 559.1457 3.97 223.060 4,191.056 1 C,,H,0,; 3-O-sinapoyl-5-O-caffeoylquinic acid alf)
35 49.43 [M+HCOO]" 859.3252 859.324 1 -1.29 651.285 8,327.157 2,179.045 8 C,,H,,0,, PHLIAEFF 12 elsl
36 56.75 [M-H] 5352179 535.218 5 1.02 345.4413 C,,H, 0, 6-O-trans-sinapoyl jasminoside A ol
37 60.44 [M-H] 593.1853 593.187 6 3.78 282.076 7 CyH;,0,, 6'-O-sinapoyl geniposide bl
38 65.46 [M-H]- 975.372 4 975.374 9 —1.48 651.262 0,327.161 1,179.053 5 C,,H,,0,, PHLIIETF 1 [l 4> 54 fA el79
39 65.50 [M-H]" 651.263 7 651.2658 3.22 327.150 7,283.165 7,239.178 3 C,,H,,0,, all-trans-crocetin di(B-D-glucosyl)eater el*)
40 7291 [M-H] 651.266 3 651.265 8 -0.65 327.157 0,283.267 4,239.180 0 C,,H,,0,, crocetin-mono-(3-D-gentiobiosyl)-ester  el®)

T V2 B X B 52 PubChem 008 2 A0SR A A3 5 a. A HLER 5 b SRR RES 5 c. B 5 d. 2R B ;e il (038,
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Fig. 1 Total ion chromatogram (TIC) of Gardeniae Fructus by HPLC-Q-TOF-MS/MS
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Table 2 Key targets of Gardeniae Fructus against cerebral ischemia

BTy B KA B v 2E Y SR AE TS
BGF  £0 A R 5 s AR SRR T K 6 07 9
FREJTHE S o SR/ 5 & TE (degree) &2 1EAH
K, i B LA 5 A ol P R IEAR G . X R 2% AT
AN, D S A rho M R T R 2 %0 0.004, 15
SR T AR 00312, degree KT 2 4% Fh A BT
6, fifi Ve 15 2] 2 Jje % B2 2 11 1§ 3(CASP3) , I 1 A1 %
R (ADORA1), TNF %5 11 4% 00 A5, WL 2. X
25 O HE 7 1Y 20 ST PR 2 AR A degree FE Y,
degree B = B WG ME B M T AL LTS R
2230 XML HET Y 13Ai§ﬁg‘%,'5\1‘ETEdegreeﬁF
Jr, Hodt degree #5155 38 14 TNF 15 538 1% W A5 16
Hﬂ@ﬁ-ﬁwﬁi/ﬁa‘@wB(PBK/Akt){avj—ﬁﬂﬁnﬁk%
VAT 1(HIF-1) {5 S i 8%, W& 4.

UniProt ID  JEH AR HHAATR e B degree
P42574 CASP3 Caspase-3 0.121 0.411 11
P30542 ADORA1  adenosine Al receptor 0.115 0.365 11
Q04206 RELA I i A% % 5% IR T -k B p65(nuclear transcription factor-«B p65) 0.040 0.383 10
P01375 TNF RS PR BE K F (tumor necrosis factor) 0.039 0.362 10
P35968 KDR 1L P 2 A K 7 32 44 -2 (vascular endothelial growth factor receptor 2) 0.086 0.387 9
P48736 PIK3CG W2 LA -3- 345 At b IV % G ik (phosphoinositide-3-kinase catalytic G polypeptide) 0.045 0.371 9
Q14790 CASPS8 Caspase-8 0.043 0.346 9

P60568 IL-2 141 e £ 2 (interleukin )-2

P08253 MMP2 3L i 43 & 25 (A i 2( matrix metalloproteinase-2)
P35354 PTGS2
P05231 IL-6 interleukin-6

0.046 0.380 7

0.045 0.338 7

A 51 % 2 G/H A W 2(prostaglandin G/H synthase 2) 0.036 0.351 7

0.025 0.368 7
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Table 3 Network parameter of related components in Gardeniae

Fructus against cerebral ischemia

x4 RFRIERKERMAEXE S BB
Table 4  Signaling pathways related with cerebral ischemia

regulated by Gardeniae Fructus

Ay 22y

MOL. ID i %x degree R
MOL000415 T 19 320 0.68
MOLO001408 FHZL AL 7 % 18 33.71  0.04
MOLO001878 4,5- ik i 4 7 ik 15 1.78  0.69
MOL004557 #&F1 11 14.64  0.44
MOLO003067 3,4- Wi HEmE % 7 1k 10 171 0.69
MOL000222 i 4 J5 i 8 11.93 033
MOL006503 (-)-Fa&k iR 7 24.50 0.33
MOLO002693 4R+ 6 3.64  0.73
MOL000437 St iz & 6 0.86  0.77
MOL007316 3,5- Wi Mk 45 7 iR 5 179 0.68
MOLO001955 £¢ 52 5 11.93 033
MOLO004556 VG£I461f 1 5 7.06  0.12
MOL004554 ¥% 546 T 1 3 10.55  0.49
MOLO001668 #iE 1 iz 3 19.59  0.41
MOL004556 PE£1 4611 1T 2 7.06  0.12
MOLO004554 #E T-#i 2 10.55  0.49

MOL009038 5 J& F--1-0-B-D-Jg JA XU #F 2 4558  0.83

MOL004544 Z5 iz 2 65.53  0.06
MOL004559 148 T 1F 2 2.20 0.44
MOL007147 4G H 5 2 6.46  0.47

2.6 O FXTIEIAE  BEEOE A 4 T degree=5(
HL%) H AR A= 90 F) L EE (OB) 55 (OB>5% ) Y 6 1
BRI 9 A% 0 IR 9T HE SO 4 (b ADORALL
FIKDR 2 5 i e 1fi AH DG 38 f 4 /0 AN LR A7 iF —
£ 43 81) , >k H Discovery Studio 2016 Zk {4F #4743+
SE R TR R, R BRPT A K L A s AT )
iAo 5 A 53 BE A4 3% B LibDock X282, i
SRZAR G BRI R L, AR S, T OO
AU PIK3CG Al IL-6 FY X 422 Bl 43 388 /0 HOX 42 43 3
I, 53 SBOH: 42 7 A 05 5 4T 0 B e Y W o3 3R AT 43
Bro 4R EUIHE F 1 Al 5 38 & PTGS2, TNF Hl
RELA & A4 A0 B AE /T H 3% R K 4 I ik
(ASN) 375, ki & 2 (ARG ) 376, 4l 4 Ik (VAL) 538,
4 & Wk e (GLN) 374, K 4 2 2 (ASP) 10, ¢ & 12
(LEU) 157,22 % 2 (SER )52, ASN39, ASP126;(-)-
B gk JE R 7] 5 ¥0 5 CASP3, MMP2 % A= A T AE
P F H 5% 5 H &R (GLY ) 75, TN &R (ALA) 46,
GLN 480, SER 575, ASP 622, 4 % 2 (GLU) 525,
VAL 523,GLY 627,ALA 571 ; 2146 17 & a] 580 45
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D i degree
hsa04668 TNF {55t 12
hsa04151 PI3K/Akt {5538 H 12
hsa04066 HIF-1 {5 10
hsa04620  Toll 32 1A {5 & i [# ( Toll-like receptor signaling 8
pathway)

hsa04010 22 Z4 J5 i AL 2 1 S (5 538 I (MAPK signaling 8
pathway)

hsa04621 BT RRZE G SR ML B (NOD) FEZ K F 5@ 7

[ (NOD-like receptor signaling pathway)
hsa04210 4il /il 5 T (apoptosis ) 7

hsa04064 1% %% 5 A -« B {5 538 [ (NF-«B signaling pathway ) 7

hsa04660 T 4 il 52 {4 {5 538 1% (T cell receptor signaling 5
pathway )

hsa04068 Y kHEZFE H O(FoxO )5 5 i #% (FoxO signaling 5
pathway)

hsa04022  ¥F & 17 BLEE IR - 2R (1A G 15 538 B (cGMP- 5

PKG signaling pathway )

hsa04370 Il 4 P B 4R K F 5 558 #% ( VEGF signaling 4
pathway)
hsa04115 p53 2 kLA I 138 % (p53 signaling pathway) 4

CASP8 & 4= A H.4F AT, #F 11 T H 5% 2 GLN 374,
ASN 392,GLN 450; P2 4611 1 ] 505 1L-2 &4
AEAE N AEH T H AR B 2 5L W2 GLN 74, ARG 83,
3 it

R Q1N R RN 7 AN R VS VN T R 2
PRI A 336 L 7 A XUk R, 5 SO K O T 3K
W XU R LR o B 2% DT AR B R Hag ih i ok
L EEAEE R (VRO KO o) KU )
PR, SR, il (IILgE ) 6 Fl o Hf XUFE 2k
DLk KGIE 9 IR 8 22 5 Pk &2 30 DL IR IE | R
E R 3 5 5 a8 AE DA O R IE S 3 L Il IR
FPEAEAE BB 5 AR & o R E A
R BA AR 2 o G IRDE R R B, A6 h Ui £
g B DR 2 A, DA OB R R DL, O BB RO IR
LK, R ZAERHETR AERHA AL,
J R I — P e B A 8 ek R Ak i BEL T LR R AR AR
P RSP R Y, e A S BRI EL

AT AF R, BT X G e ol P 0, AR B R
TR LS UL I R SR LA S EU R
WA FEAEEH ML R EARRE T
TR IR A R R RO IR R IRV YT L R



527 A 14 W HRESLEAFFFESRE Vol. 27,No. 14
20214E7 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2021
x5 EFEERSEXBEAEANS FHETS
Table 5 Molecular docking scores between key targets and active components in Gardeniae Fructus i
[ LY
& CASP3 RELA TNF PIK3CG CASP8 IL-2 MMP2 PTGS2 IL-6
(6CI0) (6QHL) (2AZ5) (4FJZ) (3H11) (1M48) (1IRTG) (5KIR) (1ALU)
LA R 103.811 107.142 95.505 67.846 125.400 102.853 132.412 - 74.254
ERRRER 119.175 110.487 98.807 - - 108.935 147.460 129.489 -
Bk IR 121.862 99.427 74.349 - 107.874 114.403 150.675 - -
(-)-BaZ5im  121.890 110.096 88.429 - - 109.008 154.887 - -
2 5 119.588 98.3977 - - 101.334 118.749 147.187 - -
[IEAwA | - - - - - 185.360 - - -

TE A5 5 N LR R PDB 4 %5 .

T 2% 3 A P A R R T A T AT K BR
POTIT Wi BTN 1) S GN T N O
I 375 10043 #, I T O L R T PR A2 45 22 0 R
T, R A& A O BT R X B A
FER W HE 7 A LL T BUSAE JO N o B, DR I A
VAL B 20 7 B G e e 453 0 Y IR S R, DA T A 3
0 Ao 2 TC AR 405 1 1 T BE R K R B L 4
B 24 1 B S R IG PR S22 22 96 BIF 5 BT 45 A B 0 45 5
Ry F B Yz " SR T A R Y 32
Z P R F AT IR A R SR
8, N FF KR T B L A 7 B SR

KIS WY A S = gl 173 (N S R AT 0 e i £ s SR i
P A3 Shy A Tk i 2SR U 0 Ry, X 2
A WA B e 1 R T W 7 (T IR B R A
WE A, 30 A7 B 2 F0 AT B R 2 A3, 3 6 il o 18
1E R AT A B R Y N TR IR L BRR T
BT (g g A b — By, P, AR SO H
TAEG B LR 1 TIC #4740 7 -

78 3K H HPLC-Q-TOFE-MS/MS 5 A& M AE T 17
WU B E T 40 DAY, AL FE 16 4> BR AR Tk I 2
OMNAMIRE, TR, 5D M RE, 3Pk
B 2 Ly, Ferp 0 BRI A 10D g o X
55 SCHR 3B HE 0 3 24 R I A —
TS E 1 R A Dy H AR oY, b 28 Ay
B¢ PubChem % 418 F2 Wit 5%, 53 4b 12 /4> i 43 i 3-0-
sinapoyl-5-O-caffeoylquinic acid, jasminoside D,
jasminoside Q, 6'-O-trans-sinapoyl jasminoside L %%
H T AENE 7 b & & B T 3 b T A I IR A
KW TR W Fe R AR B AR HIHE 5 g 9 1k
Ji 73 -4 A BT I 4 A5 SRR BT 20 sy = 5
P2 ke 1 B9 53 0O %, L rh R T AL AR v R SR AR
I 4 0 2% T s e R R AT O . AT SCHR B AR TR

I7 e I AAE 71 PH LI AR R 2 0L, (-)-BR g R
R 21 A6 5 R S D AT S HE - B 5036 O A
I A 1 9 1 B
3.2 HEF IR YT MR 0L 0 AR AT AR RAR
T P L - R - B R0 2 o AL 15 B HE T
R TR R I B 1 11 AN 0 SE Rl TNF, IL-6,
RELA, PTGS2, CASP8, CASP3, IL-2, MMP2,
PIK3CG, ADORA1 il KDR. ik e i, 5 1 25 7= 4=
TNF-a F1 IL-6 55 % V£ K, AT 300G H 40 1 (R ) 2
22 A% 1A 400 PR AZ I 4 ) 78 B ) A B . DX Rl
AN S R & R S 1B AR i
il figi e B, 5 AT L 40 B PR 4 T 2 OA M Bkl
DX, 5 B0™ Y R AE BN, DA TN B i 20 2L 45
RELA J& NF-«B il # 19 3= 22T fig W 3% , JC B i Js 18
i Al % A7 A JH % NF-wB 1) 7% S0 |, 10F T 4 R
I KRR O 2 9 B O A R e R v R A T AR SR kb
P i B i v 5 3 RELA 9 335 F 2. PTGS2 X
PRIF A AL B -2(COX-2) , AE y HZ RPN FiAFE T
AW I B S AE I ) 42 L PTGS2 i %3k vl i
W B 58 F-, 2 5 WG 1 05 0 8 AE L, O 42
IR 4R FE TG AR A B K27 PIK3CG 2 L i 14 s 12
7= W, 2 R G B ) 2 2 PISKOAY T 284 b I 5
{1 PI3Ky , #F 530 B 78 ik 463 145 )5 PI3Ky (9 K3k 38 m,
P PIK3CG Y3 A F] 9 2 PI3K y 78 il ik ifn 4
il 2l ik

G R 00 P S i i 5 I 3 A 1 1S 0, AT TR A
i 7K B o MIMIP 2 B8 R 5 Ve R ) — b o 22 4 1 K i
fifg , Hrf MMP2 1] 5 5 0 R i fi S5 R 2 g A o A
MR S 5 K R . TL-2 2 B A
A 72 VR VR FH 0% 40 R A O Rk B ik A
Hh s R J S Gl 4R B I M PN Y TL-2 A B
AREU O BGA R A R T R N e I O i B 42
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ARG MmO EEALN . H o Caspase K ( KA A
TR R S P 2 e 2 19 2 11 T ) A I R I 453 £ v O 5 4
Z W TS A G 12—, CASPS S i i3 3h Al
Caspase, 1 15 BE 8 7| & 45 11 T A 9 306 12 102, DA T
JK it 0 T U A TR R Y. CASP3 R 4l AR U T 5
TR F 2RO R, & A mT DLk — 20 B0 R RS
53 | AN MR T BT AR SO 1 A5 F)
B A% o0 I S5 RIT SR AR TE A I B o E R R bR N
—H,

ARG K A T A &k 5> 7l 5 TNF, CASP3,
CASP8,RELA,IL-2, MMP2 % Z />0 55 98 i AH B4
FH R T 56 UE W 45 24 B2 45 BLA AT REPE R FHAr
X 2 H R 75 58 7 A% 0 A3 RO SH BB AR 45 5 0 1k
PEFE T degree>5 Fll OB #5516 4> J 43 #4743 1 X
e, BERRWNE T, P 1, (-)-lRe R,
LT AR T 2R 55 T R L o 1Y O B B AT X 4 A B
1R, 2 BB i B A A AN e T
T TNF-o 235, 90/ Bk il DX 1% 58 240 i 322 1, ool 22
I S5 i P T IR DA T % ik e ot DX 454 P 4T
A6 AT L s 20 i ke i PR T 4 20N BRU R G i A rh
15 1% 16 40 M A0 5 5 98 57 B 1/2 (p-ERK 1/2) 1) 85 iR
&, [A) B T 98 MMPO 19 2 3k, £ 30 6 387 P Bk il K
B 3% ok SR L B0 GG R R Sk B AR T R S
PR B0 T B B 36 i e i 1 7 F S R AR A
3.3 HETFIR YT M 0 4 L i A
EHEZRSTHIH S50 E 24 mE AR, H
RN I K I SR A TR o ol S VAN = W L [ G
MATPE IR B R A0 T A L b g vk R
S I Skt 453 45 19 T D B R R DN L, B A G 0 i
G AE J IV S B I6 A B Al DS BT, R T ik — 25 i
WY b 34 G B AR FH B0 A 7645 538 8% b i /R T, X0
17 7 KEGG i [ & 5 20 i , 25 2 & BHE + AT fig i ik
P45 TNF 15 538 % , PI3K/Akt 75 538 % , Toll #5214
5 73 F , MAPK {5 5 38 % 1 HIF-1 {5 % 38 2% 5 &
P Bk #3069 AE o o TNF-«, IL-6,
PTGS2,RELA, IL-18 % 4 5 B [ 42 4 AE 41 i 5 7,
CASP8 #l CASP3 Jy 4 3 i T2 0y 2 i A F- , PIK3CG
Sk PI3K/AKt {75 5 3 % 119 56 B0 S, A 3 19 5 5 3
506 A T R B S8 RE RN AR LR T DDA OG . R
iE N AE G R A A kR KR K 5 B4
U6, S5 0Kk e B0 R 4o FR s
OCHE R 2 0 3 E AR A TNF {5 53 [, PI3K/Akt
SRS SKFTEE L, R RWAE TS Z
B 2208 B R A BT BRI B AR . B AR

- 126 -

FHALH 7R L 2.

LIRS ARIC RN E T T B G R L B Sk RN R Is L
P Sk R R E A AR T
B2 Fikm A oK 2 i B 4 4

Fig. 2 Key pathways of cerebral ischemia

FH &1 2 AT 0, TNF 38 [ 58 2oF 2 A4 AN (6] Y 5 52
& Bl TNF %% #& 1 (TNFR1) #1 TNFR2 5& i #9
TNFR1 O J5 , AT 06 R AE B A5 5 e 5 F 20 il
M {55 5. 4 TNFR] 8 3% CASPS B L & &
Py, Al R AHML R T . 2 TNFRI1 7% NF-«B B,
A o NF-«B G F§ A 5 50 SN /Y & A, Hokd ]
i 3 MAPK il #AF F T ERK F p38 5 i #4175 25 1 -
L(AP-1) %% 5% 7 19 6 4, DT 98 795 AH ¢ R E 1
TNF-a, IL-6,IL-12, IL-18 i % 5% . TNFR2 # %
55, AT AR R 40 P Akt 59 223K, 38 5 PI3K/Akt 5
53 B R AP S S A AR R Y. Toll B A2 44 2
J& Toll #f 52 A A5 5 38 [ 1) G il 32 44, L3 30 52 )
FE o0 A6 H - 88 45 i 1l 1 (MyD88DD) 5 Fas A ¢
BT 45 # BRk 2E  (FADD) 19 2 3K 1M 3 2040 i 4
T2, HIF-la W@ 5 pS3 45 &5 SABIET: 15
S5 HIF-1 {5 538 BSOS W 1455 e Bl | fole 40 4
P By g Lok A v R 4 E BAE .

S SRR G s e il A TR S /LY A
PELLAEHE T, (-)-Fod JR R R G 21 A v 25 45 7] Al
id RELA, CASP8,CASP3,1L-2,PTGS2, PIK3CG %5
O B A FE e i e ol B P AR o B 5 SR WA
1 AT A A e o ASE R R R 4% RE B b Vi AR Sl
S AN R W KRB R R s
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kg 455 1 A A K BRLUHE B CA1 X HIF-1a %35 10 1 B
/2 H SHY-5Y 4 g 85 1 MyD88,NF-«xB,ERK1/2,
P2 11 kB (1kB) & Ak, 10 ] Toll 52 14 438 % , Hi
55 9 SN, e R4 FH 0 1 0 A R T, AR i s i
AWK 2 . PG LT AR AT AT B A I 2 2 i 52 i
T IL-1,IL-6 1 TNF-a 1Y £ ik , & 5 4 )5 Bt %
FER,

ES S T N 0 B 4 2 o T e el =R 2 L o o3 s
e Rl B 2 DR DU E s NI O B e
LIy R BRI E A M4 R AT AT
BRI T4, PHLL AL 1, (-)-FRak iR e 2L 48 w7
IS M A4y o] 2 F 8 TNF, CASP8, CASP3,
MMP2 # 1 /9 £ 35, F I RELA,IL-2 & (A £ 35,
1 1% TNF, PI3K/Akt, MAPK , HIF-1, Toll ¥ 52 {4 %
OB A 5 T8 B L W A TR 40 A O T A A R P
] ¥ 97 I e ofn o 3 T R0 4% 245 B2 5 4 F o R R
TS5 5 5 O A7 SCHRES A R, RUIZ AR
A W BRI B 5 b 2 8 R OU | R gt Y 3
AW G, RO TR I RN T 1B A T I e I
14 40 Jo 5 Bty R4 BIL ) 2 R AR B
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