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Abstract: Objective To identify the prototype blood-entered components of Acrostichum aureum water extract, screen and validate its
anti-intestinal inflammatory quality markers (Q-Markers) in vitro through serum pharmacochemistry, network pharmacology, molecular
docking and functional validation in vitro. Methods The chemical constituents in 4. aureum water extract and rat medicated serum were
targeted identified using AB SCIEX X500R QTOF high-resolution mass spectrometer. The absorbed components were employed for
network pharmacology target prediction and gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment analysis. Molecular docking was used to evaluate the binding modes of candidate Q-markers with core targets. Further,
representative blood-entered components were validated for in vitro anti-intestinal inflammation activity through CCK-8 cytotoxicity
assays and lipopolysaccharide-induced RAW264.7 macrophage nitric oxide (NO) release experiments. Results A total of 61 compounds
were targeted identified in 4. aureum water extract, including 36 prototype blood-entered components. The blood-entered constituents
encompassed 15 chemical types, mainly pterosin-type sesquiterpenoids and quinones, along with flavonoids, diterpenoids, triterpenoids,
etc. Network pharmacology revealed that the targets of blood-absorbed components were significantly enriched in inflammatory signaling
pathways including phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt), nuclear factor-kB (NF-kB), tumor necrosis factor (TNF)
and interleukin-17 (IL-17). Molecular docking confirmed that embelin and quercitrin exhibited strong binding affinity (> —7.0 kcal/mol)
toward all six targets. Pterosin B also showed strong affinity for NF-kB, cyclooxygenase-2 (COX-2) and PI3K, while hyperoside and
isoquercitrin similarly displayed strong affinity for NF-xB, COX-2 and PI3K. In vitro experiments demonstrated that all five candidate
compounds exhibited NO inhibitory activity, with embelin showing the most potent effect. The NO inhibition rate of embelin was 2.4 times
that of S-aminosalicylic acid positive control. Based on the “five principles” of Q-Marker and experimental evidence, the comprehensive
scoring recommended embelin, pterosin B, hyperoside, quercitrin and isoquercitrin as the prioritized Q-Markers that can be verified under
current experimental conditions. Conclusion This study established a Q-Marker discovery strategy for A. aureum based on a “serum
pharmacochemistry-network target-molecular docking-in vitro validation” workflow, providing an experimental basis for the quality
control of 4. aureum and the development of anti-intestinal inflammatory drugs.

Key words: Acrostichum aureum L.; marine traditional Chinese medicine; quality marker; serum pharmacochemistry; network

pharmacology; molecular docking; intestinal inflammation; embelin; pterosin B; hyperoside; quercitrin; isoquercitrin
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min, 12 000 r/min %> 10 min, B3, 20T,
TN 100 pL HEEEH, 0.22 pm JEREIERL fE 3k .
2.3 UPLC-Q-TOF-MS/MS 7%
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A-base peak chromatogram of A. aureum extract in negative ion mode; B-base peak chromatogram of A. aureum extract in positive ion mode; C-base peak

chromatogram of drug containing serum sample in negative ion mode; D-base peak chromatogram of drug containing serum sample in positive ion mode.

E 1 s BRI RS R ELN AL 5 BB g T E

Fig. 1 Base peak chromatograms of components in A. aureum extract and components absorbed into blood

®1 EBRKEMEFERS REANMK S HEE

Table 1 Identification of components in A. aureum extract and components absorbed into blood

o ) o m/z " - .

F5 wmin TR MEHET ERE TWE (X109 wED KA S NI
1 051 CssHsO22 [M—H]™ 10855538 1085.5546 0.74 HlfEREH A =i Y
2 0.55CioHu06S [M—H]™  261.0438 261.0418 -7.66 (2R)-4-(3-O-WiBRIk-4-HIEHFL)-THE FRFEREL v oA
3 058 CoHisNO7 [M+H]"  286.0921 286.0918 —1.05 NHER-N-% & pEH i \

4 071 CuHisO¢S [M-+H]"  315.0897 315.0893 -1.27 (28,38)-FilfbHiEC [ERAE v oA
5 107 C/HsOs  [M+H]"  141.0546 141.0547 —0.71 4-F(HE A2 ) g VoA
6 1.58 CsHoNOs [M+H]"  168.0655 168.0657 —1.19  4-FRHe-2-F H: 2 F Bk e IR \
7 241 CisHuOs [M—H]"  289.0718 289.0720 0.82 FMkWZIFSMfiB IR B \
8 277CeHnOs [M+H]" 1810707 181.0698 —4.97 HlE EEINIEES v oA
9 298 CyHu00S [M—H]"  439.1068 439.1070 0.46 (+)-FV&EMH kARG &-9-0-Fi s RN \

10 3.20 CieHosClOs [M+H]™ 3491412 349.1393 -544 /NEFFEAGERC [ERTAE \

11 346 CoH200S [M—H]"  437.0912 437.0909 —0.69 (+)-FAJH&K-4-O-FiER s iR \

12 351 CieHisOs  [M+H]"  305.1020 3051025 1.64 WREEZIFFRBE =IEEHA IR B \

13 3.61 CisHiClOs [M+H]® 3351256  335.1242 —4.18 /NEFFEfGEHB (EREEN Y
14 3.66 CuHiOs [M—H]"  263.0925 263.0929 152 HAEEERA FEIERR \/

15 3.82 CuHisO» [M+H]"  219.1380 219.1386 2.74 FiZEB (EERES v oA
16 438 CyHxO01s [M—H]"  609.1461 609.1459 —-033 /7T RS \

17 442 CxHuOs [M4H]" 4072428 4072466 933 AR W2 (A BRAL)-5- L -0 A~ Ml v

O

18 454 C2iHoO1 [M—H]"  463.0882 463.0880 —0.43 &2 Mkiy/ S g 1k v oA

19 459 CoHuOs [M+H]* 3291384 329.1384 0.00 12-F%%-11-0-F &1L 28 YA KRI N BESE \
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F5 wmin HFR MEET mlz R et KA AL
B SOME (X109
20 470 CuH3Os [M+H]" 3472220 3472220 0.00 XfHk-13,17-F%-16-F25-9(11)- FEALME- ik v
19-f% F
21 482 CisHio07  [M—H]™ 301.0354 301.0354 0.00 #EE S \
22 504 CisHioOs  [M+H]" 287.0550 287.0548 —0.70 il ZH; S \
23 5.09 CaHo0n  [M—H]" 447.0933 447.0929 —0.89 % RS v oA
24 5.62 CyHuO7  [M+H]" 4813160 4813156 —0.83 KM W R IR R v oA
25 574 CisHo0s [M—H]" 263.1289 263.1290 0.00 /Nt EREFHEH et v oA
26 5.87 C3oHaClOw [M+H]" 5972461 597.2458 —0.50 JEHKFEA SULfEEmE e
27 5.88 CioHi206S [M—H]”  259.0282 259.0256-10.04 4-(3-O-Filg -4 R IR H)-2-T TAES v oA
28 595 CioH00s [M+H]" 313.1434 313.1434  0.00 11-0-HFEFILHUANEA RIFA e/ B \/
29 630 CoHnOn  [M—H]" 5191872 519.1868 —0.77 (+)-WAllEK-4-0- %% HitT i V
30 6.36 CisHnOs  [M+H]" 267.1591 267.1592 037 /PNEKEREEE (ERRES v oA
31 645 CoHnOs [M+H]" 3372373 3372373 089 25-—#dk-6-HH3-+=fpdk-14-K8 WL v oA
32 649 CxHuOn  [M—H]™ 5212028 5212029 0.19 —EME I AEE-4-0-F &R B ¢
33 6.79 CuH20s  [MAH]" 255.1591 2551591 0.00 WAFEIT b [EN v oA
34 7.6 CisH»Os  [M+H]" 251.1642 2511639 -1.19 (2538)-BR&C (ERES v oN
35 726 CyHuOs  [MAH]" 4653211 4653207 —0.86 Hij% KA W R IR ¢
36 739 CiuHis0s  [M—H]" 233.1183 233.1183 0.00 (2R):-H:&P (ERRAE v oA
37 749 CiHipOs  [M+H]" 181.0859 181.0858 —0.55 4-(3,4-—FHEIH)2-TH e v oA
38 7.67 CisHuOs  [M+H]" 269.1747 269.1749 —0.74 /DEFERLHG fif Vo
39 7.88 CigHuOs [M—H]" 279.1602 279.1604 0.72 2,5-—$5:-3-FHk-6-TH-14-5F8 i8N v oA
40 8.10 CigH2Os [M—H]" 2951551 295.1552 034 /PEFFEREEHED ERRES ol
41 894 CyH30s [M+H]" 3512166 3512162 —1.14 2-ZBE4EIE-5-FH A 5L B IR [LFES V
42 936 CisHxsOs [M—H]” 307.1915 307.1912 —0.98 5-FHE N 2N v oA
43 938 Ci3HisOs [M+H]" 303.1074 303.1053 —6.93 S/K#F it \
44 973 Ci7H604 [M+H]" 295.1904 2951902 0.68 B IIEE 58S v oo
45 998 CisH»O3 [M—H]" 251.1653 251.1651 -0.80  11,12-—$FE-1(6)-HAx Hi-5-Hi (ERSES voN
46 10.69 CigHx03 [M—H]" 2651809 265.1809 0.00  4-F 4 Hk-5- T K[ 26 — i [LES VoW
47 11.08 CoHasN20s [M—H]™  443.1976 443.1974 —0.45 KM B e AL P v oo
48 11.87 CisHsO3  [M+H]" 2932111 2932109 —0.68 2-HEIE-6-—fikk-14-%8 58S v oo
49 11.96 CiaH202 [M+H]" 197.1536 197.1539 152 o ZFEHAMIS HAth v oA
50 1228 CisHasO2  [M+H]T 2772162 2772157 -1.80 2-F#-5-+ k25302 F-14- 28 % v oA
51 12.66 CioHisO  [M-+H]" 1551430 1551431 0.64 FH&H LS ol
52 13.06 CioHx00s [M+H]" 3232217 3232219 —0.62 5-ZFEEBENEK B2k %
53 13.42 CxHs00s [M-+H]" 4993782 4993819 741 3,7- %2530+ —kiF-1,4-2508 R v oA
54 1426 CigHnOs [M+H]" 279.1591 279.1589 —0.72 ABH—HIfR Tl M HREEE NV
55 14.71 CoH302 [M+H]" 307.2632 3072633 033  7-SEhAlE-15,16-—F ik v oA
56 14.81 CziH20  [M+H]" 4414091 4414052 —8.84  24-T7 HIALFRR i R v oA
57 16.06 CxHs00; [M-+-H]" 459.3833 4593835 044 HREHLBHITA S V
58 16.56 C3Hs03 [M—H] 4553531 4553523 —1.76 160-F23E-13,28-F A 7515 R -3 S V
59 1874 CoHsO  [M+H]® 4133778 4133781 0.73 HHE AR \/
60 20.11 C2aHis0s [M+H]* 3912843 3912843 0.00 A% HE —(2-HHPHL)EE MEHEEEE N N
61 21.53 CsoHso [M+H]" 4113985 4113983 —049 fa&ks =ES v A

2y E I AG . N IR 15 Rk apdsAl,
DA R0 (9, 25.0%, T BB R ML)
AEEZE (7N, 19.4%) N3, HUCHARR — HERRER
(3, 83%). HEHZE (24, 5.6%). MBREES (2
A, 5.6%) By 24, 5.6%) —HEE 24, 5.6%)
=528 (24N, 5.6%), HA BRI, $EkL.
PEARBESS. RS, EYEAZS. Bl iay.,

LA s R ARV B B (1D BRER 2K
(QR)-BRE P, (2S35)-i & C. fi & B LRI
F C AT, BRI S5 282 R E T

WEY; (2) B

PR B 5-F A L T R

FR/ZEBRIER R 3L 74>, 5 DNP 8¥ & hix e
W 2E E B Rhinocladiella similis S P24 —8; (3)
AT DR MR E AN R (4) R
Wb tl, —Fh A R 4 B8 IO BRI A= e (5D kR
S BRI

32 WMEAHBFEANSBEREE

36 AN A LY 43 4 SwissTargetPrediction -

SuperPred & f T A FF 2 /G152 318 ML, 5
679 MR HL AR JE A B 42 AL R (E-2A),
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276 42 637

T R PRI AR

PD-L1 expression and PD-1 checkpoint pathway in cancer [ N
pathways in cancer
proteoglycans in cancer G
lipid and atherosclerosis |GG
hepatitis B [
human cytomegalovirus infection |G
TNF signaling pathway |G
coronavirus disease [N
chemical carcinogenesis GG
microRNAs in cancer [
prolactin signaling pathway [
leishmaniasis {EE—
IL-17 signaling pathway |I——
prostate cancer {IIII———
Chagas disease I
Toll-like receptor signaling pathway [
C-type lectin receptor signaling pathway {
insulin resistance{
HIF-1 signaling pathway {
osteoclast differentiation {

DNA-binding transcription activator activity, RNA polymerase II-specific

0 2 4 6 8 10
—lgP

positive regulation of miRNA metabolic process
regulation of miRNA transcription

positive regulation of miRNA transcription

positive regulation of transcription by RNA polymerase IT
positive regulation of DNA-templated Transcription
cellular response to oxygen-containing compound
regulation of inflammatory response

transmembrane receptor protein tyrosine kinase signaling pathway

positive regulation of nucleic acid-templated transcription
regulation of transcription by RNA polymerase 1T
sequence-specific double-stranded DNA binding
transcription regulatory region nucleic acid binding
transcription cis-regulatory region binding

intracellular organelle lumen
multivesicular body, internal vesicle
phosphatidylinositol 3-kinase complex, class I

phosphatidylinositol 3-kinase complex, class IA :11\3/11;
membrane raft =CC

intracellular vesicle

T

e

—

T

kinase binding
estrogen response element binding
transcription coregulator binding
cis-regulatory region sequence-specific DNA binding
double-stranded DNA binding
phosphatase binding
nucleus
intracellular membrane-bounded organelle

0 2 4 6 8 10 12
-IgP

A-RCAHE RS PR AT AZE Venn [B]; B-JLEHE ST PPT 4R ; C-% 04 ri PPI 4% ; D-KEGG il %= £ 041 B-GO MRt s £ 4.

A-Venn diagram of intersection between compound targets and disease targets; B-PPI network of shared targets; C-PPI network of core targets; D-KEGG

pathway enrichment analysis; E-GO functional enrichment analysis.

2 ERRAMAL S MR IR 54

Fig.2 Network pharmacology analysis of components absorbed into blood of 4. aureum

PPI W 2% 40 $b 73 B i et AR POtk e i 1 14 4%
OEE A (B 2-B ©), 2 AR A SER T (tumor
necrosis factor, TNF). STAT3. 4K K 1524k
(epidermal growth factor receptor, EGFR). Hi%I#
REATE MY AN 2 (prostaglandin-endoperoxide
synthase 2, PTGS2). TLR4. [ T «B Wt 1
(nuclear factor kappa B subunit 1, NFKB1). FOS.

ot S AR W I AR 3 BE P 0SS ARy (peroxisome
proliferator-activated receptor y, PPARG). /i 4 )&
M 9 (matrix metalloproteinase 9, MMP9). M
WZ 54K 1 (estrogenreceptor 1, ESR1). %2/
FE 3C A0 1 (nuclear receptor subfamily 3 group
Cmember 1, NR3C1). M/MRATAAEK T 24k o
(platelet-derived growth factor receptor ., PDGFRA )
Tl I LI -3- 8l 79 VA% 1 (phosphoinositide-3-
kinase regulatory subunit 1, PIK3R1). K [MEZAIR
IR M dE 2 & 11 (protein tyrosine phosphatase

non-receptor type 11, PTPN11).

KEGG ﬁﬁ%*%"*ﬁ/\ AR 125 KWW,
Wk 2-D fos, BUREEEHET PI3K/Akt {5 5iE
i EHEEZJJHM@#W{\ TNF {5 5@ IL-17 15
SIEM . NF-xB {55, 2234505 08 s
(mitogen-activated protein kinase, MAPK )5 5 i .
Janus W (Janus kinase, JAK) /STAT {5 5 il i Al
SE1% TR 1--1 (hypoxia inducible factor-1, HIF-1)
BB SE. IX LIS S SOm B AR ) b
Fe BB« G2 4 M AR 58 IRl SRIB R T8O
IR R

GO e E £ T (B 2-B) &R, £Vl
Pl miRNA BB IE RIS . SO RN & e d
NEE, 3620 MEEXH: A TUREET TSI
Hf%# M XUEE DNA 254 %uﬁ:iﬁ?ﬂli%é%, 3 64 A

FHokH . RA S w5 T an AL A N R A S A
Hﬂ% 'ﬁ KEGG g frai R BAE. 2550 E
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453, PI3K/AKt/NF-kB/TNF 15 5 fili 2 1 i\ ML 2> Gitsty
PG 5 I O S A2 N ﬂm{“;ég‘)
33 HFRHERIE I_S'S
T FI Z 4 5 R HE . NP cox-z-- >
COX-2. TNF-a. STAT3. TLR4 X% PI3K, 5 AIfLEK 65
Sy AR RIS CBULRR . B3 B. il e 0
BeHF . SLpREr. SRR BT TR SRS PI3K 75
(% 88 A F R AR Q- Marker (B Eifk gy (PKBA) 80
RN e U R R T a— H 53
HRILHEGRIFSER /), BRE B X NF-xB. COX-2 I-9-0
i PI3K FEHL B R 71, 4 Wk A B TLR4 93

%} NF-kB. COX-2 Jz PI3K H A5 —EHIZEM I,

B R 5 NF-xB. COX-2. PI3K & A HAEH
T 4. TR SR, BRI R
BILE RERI T 45 5 NF-xB. COX-2. PI3K 54
SN EIERR RIS Y A, e 5

1‘;}'

B BRB WEET 40T RWETT

B3 R SRR F IR E

Fig.3 Molecular docking heat map of core targets and

representative components absorbed into blood

av dv g-AIRE NF-«B. COX-2. PBK EAMEAEA 2D K by e. h-AUEGS NF-xB. COX-2. PI3K & FIAHEAEH 3D K; ¢l f. i-B IR
Heha s,

a, d, g-2D diagram of interaction between embelin and NF-kB, COX-2, PI3K proteins; b, e, h-3D diagram of interaction between embelin and NF-«xB,
COX-2, PI3K proteins; c, f, i-embelin and binding pocket model diagram.

E 4 RIS NF-«xB. COX-2. P3K ERAHEERA
Fig. 4 Interaction of embelin with NF-kB, COX-2 and PI3K proteins
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K B R EAER, 2 RIER RS
Sk E, Hi COX-2 4ia ik R KIEHS
R R R %, NF«B A RSB EH S EEE,
PI3K 1A F & B AR b TR0 5 S AR IX 38, e R T
FRKTE R K & e —4E R T IL, BTERTE 3
REAEMES AL B, 2 FHEAR LA D
LRI ORI RERR B IR AN TS . B FRL A
RMEGEREY, BRI FSEA DS IERX
BRUCHS . BR/K peds BN D AS BRI AL, =FhiE
AUES SIS A AR ERN, A T R
ERERI, aHRRE.

k& B 5 NF-xB. COX-2. PI3K M EAF
MWK S, 4 BARZRERH, R B IKERIEL,
Bk 3 RE A MR ILRRRIL Y B, R R
AN BE be s R /K e i P AR i K A ELAVE s NF-xB
R REE A RIEN T, COX-2 1k RL S

a

li}'
F)
™~ 3
&) ] -
"

T AR B i 7K HE 2B 3 [R) 4 o LA, PIBK Ak 5 & 40 1K
TR R AN RN 5 . SRS W, R
B NI B8 B8 45 0 W A 5 B0 R RN RS, 1R
NF-kB M. COX-2 W24 048, PI3K 47
SAERR R C I RS M HE R . #E R VAL, R
TN, ZAE VIR A FE D R A X KR
RN OS8R X3, DS AERERL, e
4 A B TS PR
34 RIMARITEMLIE

CCK-8 it FunlE 6 Fron, B UIERTE 0.44~
0.78 pg/mL A5 >80%, (HEH i EIKEA
3] 1.56 pg/mL W B~ WAl dE e, R 2w
N 0.44~0.78 pg/mL. HRUEYI LA EIRE
I3 94 2 Bk AF 0.14~35.00 pg/mL. S Hz
0.20~3.13 ug/mL- #ft5ZH 0.03~0.26 ug/mL. iz
B 1.74~50.00 pg/mL.

a. dv g% B 5§ NF-xB. COX-2. PI3K EEM LA/ 2D &l; b. e. h-JKE B 55 NF-«B. COX-2. PBK EEMENEH 3D B; c. f. i-BRE

B 545 & MARRIA.,

a, d, g-2D diagram of interaction between pterosin B and NF-kB, COX-2, PI3K proteins; b, e, h-3D diagram of interaction between pterosin B and NF-

kB, COX-2, PI3K proteins; c, f, i-pterosin B and binding pocket model diagram.

5 %% B 5 NF«B. COX-2. PBK ZEE#EER
Fig. 5 Interaction of pterosin B with NF-kB, COX-2 and PI3K proteins
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150 1507 150
NS X X
Q_ 100 = @_ 100 +,T_ 100
i & &
§ 50 § 50+ % 50
0= " 0- 0-
XHE 0.14 0.27 0.5 1.09 2.19 4.38 8.75 17.50 35.00 X 0.030.070.13 0.260.52 1.04 2.084.178.34 AP 020 039 078 1.56 3.13 6.2512.5025.00 50.00
LB (ug-mL ™) iRz (ugrmL™) SR (ug-mL ™)
150 1 150 150
2 8 2
5 1007 32 1007 b
s - s s
& & &
;% 50 % 50 %
0 =

X 0.44 048 0.530.570.61 0.66 0.70 0.78 1.56

X 174 1.92 2.10 3.136.25 12.50 25.00 50.00 100.00

X 361 723 1445 2891 57.81 115.63231.25 462.50 925.00

RVR (g mL™)

WRE BlugmL™)

5-ASA/(ug'mL™)

6 SLHE. WEH. FMEHE. BIER. KR B 5-ASA Xt RAW264.7 I ERMNHM (Xts,n=3)
Fig. 6 Effects of hyperoside, quercitrin, isoquercitrin, embelin, pterosin B and 5-ASA on survival rate of RAW264.7 cells

(X+s,n=3)

NO BT seier st Runge 2 frox, HxiHA
4%, LPS H¥JR RAW264.7 4Hfl NO B i &
ThaE (P<<0.001), R RABGE FHT) . £E LPS
HIBT RAW264.7 4HRIBAR F, JEUDIER . B3R B
W T S22 BhEr . i H R I NO i
P, Hor BTN NO B4 2 &,y PH M R
5-ASA (1] 2.4 fi5.
®2 5-ASA. BN, KEB. WEHE. S4EMSH

REX LPS 51 RAW264.7 4R NO BRI
(Xxs,n=3)
Table 2 Effects of 5-ASA, embelin, pterosin B, quercitrin,

hyperoside and isoquercitrin on NO release of LPS-induced
RAW264.7 cells (X £ s,n=3)

Fiilk=v] NO B/

4H 5 NO 1| 22/
]| (ngmL ) (umol-L O I Z/%
X} — 0.36+0.04 —
et — 27.19+0.09%# —

5-ASA 3.61 23.05+£0.71"  15.4242.91
BT 0.48 17.17£0.30"  37.35+1.27
B B 1.92 23.82+1.58"  12.59+5.68
M Bz 0.03 24.03+0.06"  11.78+0.30
A S 0.14 242310677  11.04%2.74
iR i 0.20 26.35+0.83 3.15+2.92

HXIA LR #P<0.001; SEALLE: "P<001 "P<
0.001,
##P < 0.001 vs control group; P < 0.01 P < 0.001 vs model

group.

3.5 &1 Q-Marker Z2& 1T

£T Q-Marker “ TR N £56VF5r (B 7,
S0 10 S N ETER (94 43). BRZE B (86 43)-
S-HEFERIER (85 73). (QR)-BRE P (83 43). Bk
K C (83 43). Ml AF (81 43). &4ty (77 49).
SN (77 43D BRESER (73 400 RS ORI
(72 73
3.5.1 Q-Marker ZE & W KIRLEEC  AHEFTIH)
BUE /B A 35 Q-Marker 11 J5U U] 7 ) J2 4 38 5 15 7€
OF M (30 40 srBemmEBE, FA R Q-
Marker M2 A% O 5 W ——R A 5 25 8 E AR 1)
WA B R EEE . SNESRSE TG
b 08N Q-Marker 1% /0FRHIEE, DA A
2y Q-Marker 2 4EFEPF5) SCERB1S2, @ N IfiLRE 77 (20
45 FRIIE (20 400 %R 20 73, BT IMIEZY)
102 A% O i —— A N ML A R T A R 2530
YR FERER0, H Q-Marker 6450 /2 “ Al " 4 B
T sebr s izhl. @441 (20 73 Wi PPI M
RN E B, AR 2 AN S RS
Tike @HEFATE (10 40D BEONFIRNZ —, {HX}#
—Zjft Q-Marker 15, W20 REFHEME NGB
P, B EAI BAG .  FIRAUE R R &8
T “AHBNE> A 2 TR =TI > 2861 >R A
T MZHIZHE.
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100 = R = AIfES = AR — - Gt
94
86 85
83 83 81 77 strong recommendation
’ . ERp H =
H N :
: I 110000
L I . B e ae m
B Wiz B 5-F U L R (2R)W%P Bi’f?c WEZEF  Sephrr SRR BEE RS ORI

B 7 Q-Marker {ZiE L EWEEITES 3T 10, HEERANMALS)

Fig. 7 Comprehensive scoring of Q-Marker candidate compounds (top 10, all prototype blood-entered components)

3.5.2  Q-Marker (NZEATEAL  AR4H NO #5258 45
RIGUE T VR G B, 256 2 B IREIESIE MR &
PO (R 3), MR IER. &K By &2, i
FE . SR BN E % Q-Marker.

(1) BUERAL 3 5315 DNP Yst, J5 E sk
K FHWNAEEE Rhinocladiella similis, £ DNP &
F53 B U T R B ot FE IR 2 ) A
LRI B BR A 4 73 228, DNP Wi 7 H 2
MERY), Hp R IR ELEEN., o8, 4B
WRTAEYIIE 7 ABERNIL, T RAFE AL . 1A
Ah NO il iy, AFAPEXTIE 5-ASA (1) 2.4 f5.
TR R 6 NS S AR 1 b TR,
KEGG & % WonH A Ul NF-xB/TNF XU# 2% 1
. CCK-8 %4 WE<0.78 ng/mL (4HM0A7ETEHR >
80%). LC-MS MFFAXS iR ZE N 6.8 X107,

(2) fiz BAEIE SR & B 8 T =K
a1, 22 DNP A SCHRBfIATE b ik 20 B9 o Bk 3 B 28
ﬁm%ﬁ%%?ﬁ FRHEREY), TERT Y F
WORNFEN, SZE RN AEYILTL B THEY

1o KDL 4 NFRFLE AL, HIBBRE L
JEAZERE, AR kS R X S A LR AR X 5
NO #IH1H Ny (12.59+5.68) %, 7 TR RS
NF-kB. COX-2 fl PI3K HAG5: 15 11, KEGG &
££11) PIBK/Akt I S48 98 “ R-IEEAL” %Y1
Ko CCK-8 %4 i ik [ <50.00 pg/mL. LC-MS il
FRAER i B R 22N 2.74 X 1070,

(3) Mt B AL SR i Bk B o
SEI B 2 —, B2 AR i ik 2 2
RN 2 S EU Y AR 43 85, DNP SR . M & 3-0-
o-L-ERAEERAR R B, RSB SRR S 4
22 R/ S i R %) T 260 W R /e LB SR A TR i X
gy, FE T HEBREEEE 2. NO HifE A
(11.78£0.30) %, FEMAR)S S RIAT AT E] NO
FHENEE, TR R 6 ME S EAR S
HIEAIJ). CCK-8 24 i &k E 9 <0.26 pg/mL.
LC-MS MASAHX BT iR 228 8.0X 1077,

(4) G2 MR ARIE SR e ik i R 2L
B WEE Sy, B2 SR R R B

#*= 3 Q-Marker 4 &1

Table 3 Comprehensive evaluation table of Q-Marker

EEQ-Marker TLRMIPESy  FIIRI LS & f%/ (keal' mol ™) JETN I CCK-842 4 i BIKFE/(ug-mL ™) NO#IHI
B 94 -7.73 v <0.78 P (AR
B &B 86 -7.23 v <50.00 L
#i} 1z 81 ~7.40 v <0.26 L
K20 Sci 77 —6.67 v <35.00 L
SM Rz 77 —6.55 v <3.13 55

1 kcal-mol ™' = 4.182 kJ-mol .
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o LR R R3-0-BE I Rk, 5 MR
JEAF, ZWE TS TR Jy o ik B 2H 25 ()
fEMEAR2EFR S, NO MR (11.04+2.74) %, 7
TR R R H A NF-«B. COX-2 Al PI3K B HE )
AT, GO EAELE “CHEALRIBIA R A LS
&7 KHATHR. CCK-8 %4 Bk <35.00
ug/mL. SCHRHRIE 4 22k it Nef2/HO-1 @
RIEVEAARS . LC-MS 45 AH 0 &k 2 H
5% 107,

(5) SEMfi R EAL B S 0R: xR B
() W RS, SCRRARIE v N Bk 2 B, I RIE
HAAET MBI+, DNP 1 PubChem UK
Ko HE RN RAEN AR, 1% 3 A0k
L S A AR I T e T R R T S A ik
PRI AAEYE . NO #iZ%)y (3.15£2.92) %,
EIRAM ) 2K T HA LY, AR5 0 R o)
COX-2 (=7.1 kcal/mol) F11 NF-xkB (—7.0 kcal/mol)
BRI GE AR ). CCK-8 %4 k<313
pg/mL. KEGG Ml GO 7 #i#g/m ik 525
PI3K/Akt. MAPK %5455 i@ #, 7] 55 FHAR T R H Rk
SO E R IEHTRAEFH « LC-MS AR BB iR 2 A
5X107,
4 e
41 BEELSEMWEXGK Q-Marker I HIN A

ASHIFTE N AR P 2 2L P 4% - 43 T RS- T
ISR 4 ANZTH MR T KBk Q-Marker itk & . 1l
B AR AL T FUS R N R 8 o i, e T A
B TARSMEZE /3 B 1) Q-Marker 1% 30 il M STk
ERE _EEFMEPIRIESE /N2 36 NE T IRATI
WML ERAY o N2 2324 5 oy X it — D T £
T-BE R 487 NF-kB/COX-2 B, PI3K/Akt #0717 55
(1) 5 Mk, B ITERE RS NO $iki| SLie 5eir H
TRe . 12052 5 FE SR WA R0 o 1 AU R ) 4% 24 2
ST AN K TR SR E S B ik Q-
Marker F)E2EE 2.
4.2 BEINBRIEARBKNEHALS Q-Marker BY
LREIEE

JBL DL E 4 3 7 36 A R v 38 2 B 4 2 )
A (1D I A 7E /KSR AN I A 35) v o A H
R R EIR Z<1X1070); (2) KEGG &4 BrH
Z ¥ (NF«xB. COX-2 %) [Af iy PI3K/Akt Fll
NF-«B 2 £ 0B (3) 70 FRHER 6 MZ DR
AR BRI SEA s (4) RSN NO HHf SE56

ok — LT FHPEXT R S-ASA Itk &9,

A SRS AL 1 JE DR A8 v M IR e ST A I«
Yu SR E B DR 8 i [F] i #I ] TREM-1 A
PI3K/Akt 5518, Z&ff DSS 5 FHIB B S W
&Ky Javali FFPYHRIE B IR AT R A H T2 Fh
PI3K/Akt #1 MAPK #E 5K i6I7 BB 45 1 K
Schaible S¢S HRIE B TR & N 5-I8 %0 & B A1 TIORE 14
HIZIIRER By G-1 FIRCEHHR, HPtRyLH S
RELIT A4 DU S R AR 1) 2 2% 2 BEE M BR A 0%
Ahn ZEBONIE R L DLER @ I B4 kB Bl (1xB
kinase B, IKKPB) R AL FH I IxBa F#f# A1 NF-xB p65
BLHEAL, TIAERE 5 K-F R COX-2 Al TNF-a
Lk WA, BUIRR AR IE 2 X B T &
H I RIR N 5P, X5 HAR SR EE R 48
Mot e e &, PR B IR R PR S5 A
I

TEAL 53 2R 22 21T, DNP G2 £ds 22 B B LR
Jo FC R 2 WA A AR T o R A N AR R
Rhinocladiella similis ", RAZAEY-TAEDFEAE R R
RFAEAC U=  IXFh “ 13- AR AR B
FEAE A Z R — P R T B TR B AW
15N X BREFE Q-Marker [4FA HEEH .
43 FBRELEHENFHRIHFHE Q-Marker ISR

BRI TEY) 72 ME— 77 AR B 2 R A s AL A )
TYRE, C5 % B RUEVAERREHEY T3
RI, FEMF YR WARTE o R () 3%
B. (QR)-ji & P Bz C LHBRWAT DMK 1
—MEZE R . 5N R TR A
g” BfESg Q-Marker RUEANFE, BREBEEA Q-
Marker fMEAET “A22HE” PR RT3, BATTEY)
A U] 1 Bk 5 [R] DX 83 ) 20 A A S R RS
M X5 TER, i Q-Marker FEAA 4 Ji I 1 2¢ T
“5 HAth 7 VR VE AR L B MRS AR D EK .

MR RE, o R R AR = B A%
% P 5 PBK MEMLFHE plloa ¥ =% 8K It
(adenosine triphosphate, ATP) 254 48 B R ITFH
JUA R GE B B kb o PISK/AK 38 4% B 57 3 00 A2 45
RAKES B ) 50 k2 — B8, BRE I
it PIBK VEPE VT REAE S I 1 “ R
RIEPTVER , 1X — (Bt B A5 75 S8 A A 20 b/ 2R
PEORIREN I 1)/ BB AL R 3 AT 30 00E
44 BB, R B ZIEMSIMKH O F UL R

ST RS R TR TS BUUR 5% % B
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BIR&Z ARG WAERT . 2 MG T
) JOE IR 3 ety A B PIBK. FRifEE RN
F NF-kB. RN EF COX-2, 1E#AEE T SA
7] 2% A0 TR . BExd B30 SR VL&
8. 454 NF-xB I, il a8t e TR
FEREFE 5 /EHT COX-2 I, BiKAEBEREA
BTG T REE AL A, HI T2 IR R AR SORE A T
ARG S5 PIBK JE R NI &5 A4, PHYT PI3K/Akt
BRI SRS, 2 MEeAME A A GFER
MR B DUER e e R IS BB K VAR . K0
ACEF 50 Bas B NIPERRER A5 (8] &5 47 2085
2 AR T A AR, T T AT AR B A5 T
RITHRIR . 25 b, nIRA X He 2 S B T HFp
PERL ST 2 88 R S [ S5 E 210U, v
Ja SRR Z AL . LA EE R A K FRATL P
[FIF AL LR 0 S 8%
4.5 HBEERSHMEIRZEE N

DRl 4 22 k7 5 S B 1 R 9 A, LC-MS
RS IIEEEX , R 1R St/ 5
W7 Ao, IR 3 R R 3T %52,
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