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Network pharmacology and cellular evidence for purple sweet potato
anthocyanins against oxidative stress

ZHANG Yi, YUE Rui-Xue, ZHU Hong, ZHANG Wen-Ting, MA Chen,
DENG Shao-Ying, GUO Hao, SUN J jan’

(Xuzhou Institute of Agricultural Sciences in Jiangsu Xuzhou District, Xuzhou 221131, China)

ABSTRACT: Objective To investigate the inhibitory effect of purple sweet potato anthocyanins (PSPA) on

oxidative stress, and elucidate its underlying molecular mechanism. Methods The potential targets of PSPA active
components and oxidative stress were screened through public databases to obtain overlapping targets, which
subsequently underwent gene ontology (GO) and kyoto encyclopedia of genes and genomes (KEGG) enrichment
analyses to preliminarily elucidate the underlying mechanisms. An oxidative stress model was established in BV2
microglial cells using lipopolysaccharide (LPS) induction. Cells were pretreated with low or high doses of PSPA. The
levels of nitric oxide (NO), malondialdehyde (MDA), glutathione (GSH), and the activity of catalase (CAT),
superoxide dismutase (SOD) were measured using enzyme-linked immunosorbent assay. Apoptosis was assessed via
Hoechst staining and flow cytometry, and related protein expression was analyzed by Western blot. Results The
main active components of PSPA were identified as peonidin and cyanidin. Network pharmacology analysis identified
253 PSPA-related targets and 1178 oxidative stress-related targets, with 86 overlapping targets. Topological analysis
suggested that PSPA might counteract oxidative stress by targeting key proteins such as protein kinase B alpha
(AKT1), epidermal growth factor receptor (EGFR) and heat shock protein 90 alpha family class A member 1
(HSP90AAT). Molecular docking confirmed strong binding affinity between PSPA and the top 3 core targets. GO and
KEGG analyses indicated that PSPA was involved in regulating cellular components such as the cytosol and
cytoplasm; biological processes including activation of the phosphoinositide 3-kinase/protein kinase B (PI3K/AKT)
signaling pathway and protein phosphorylation; and pathways related to chemical carcinogenesis—reactive oxygen
species. Cellular experiments demonstrated that PSPA significantly reduced NO and MDA levels, increased GSH
content and CAT and SOD activity, inhibited abnormal apoptosis, and modulated PI3K/AKT phosphorylation.
Conclusion PSPA effectively alleviates LPS-induced oxidative stress damage in BV2 microglial cells, likely
through direct activation of the PI3K/AKT signaling pathway.

KEY WORDS: purple sweet potato anthocyanins; network pharmacology; oxidative

targets; stress;

phosphoinositide 3-kinase/protein kinase B signaling pathway
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FE7F 2 (anthocyanins) F Jy — 28 5 2 (AT 40 v A AR
Y, BT T KR BEEMAY T KRR Z B LS
Yy, HPRRI 53 F A A UR TR A A w1 BRI,
SRR A 5 Tl P s B S RE MR TERZ A
HERED, EHERARHER 0. RRMEWRE
PPV 32 i A PR RED i 4 22 G . PR, SR
A6 Z (purple sweet potato anthocyanins, PSPA) 3 T4 & A
2% (peonidin, Pn), K44 (cyanidin, Cy)552E B T,
Tk 6 T T o R R A S AL, SR — 2D A
TR . IR B X R B R R AR R IR, TR LA 2
FEAITETE LA, SXFhEEH) ZRE IR T T PSPA Z 51 (1)
FEYITEYE. DAL SFSEA I R B, ST S AT 2 R AT

YIRS . BN A S B B E R ER .
FEREICSHA AT I 1, JANG SFUNIESE K 2548 3 -3-Wi k- Xof
o B oK P T AR T -5- ) 4G W T BB AT A8 A 98 At A
(hepatocellular carcinoma cells, HepG2)AY &2 i 4rh, 2=
PHH 5 AR OB 4 DA, CHEN IR i g 45 S w1,
RAEFEZL 321 FUREH W R 5 8 DA R A R )
FERMMET MM BE AR . A PR UETE R B,
PSPA R Rs ) 25 F4 AR A T HAG 2 07 TR R AE 3G M, 7E
THRE B i S HA T 1 AR5

AL RO TR PR N E - P AL R G R M, SEOE
4 4 (reactive oxygen species, ROS) Fll iif ¥4 & (reactive
nitrogen species, RNS) RR5| &k iy ALk R Fa S R0, i
M5 2 4 T 5 A h BE e iR ROS VB b ARt A
(i VG R A, P E ZOR R A B | I D R R T



2

5B S EH AT RUUAAL LR 100 25 24 L2 5 240 S B F 5 239

I I 04 — 4% B2 8% B2 (nicotinamide adenine dinucleotide
phosphate, NADPH )4 1k BB K 0I5 3 (An 52 Hh 2k |
b2 B R e A FEAEFRIREE T, ROS i@l ¥ 22 24
JEIE A 1 3 (mitogen-activated protein kinase, MAPK)
A NEBEILEE 3-8 B (phosphoinositide 3-kinase, PI3K)/ZE
{4 B (protein kinase B, AKT)%(5 518, 541 is
B R R S B A A AR, T R R SR B0 AR
1M, 4 ROS A= pit i IR PEBT AL R R MIEBRBE S0, 4%
SR Tt Ak B SO B Ab B AR A% R S A A,
T 2 B 2 KORH S (AN O ML A . PR AT M)
(2 A HAT AR By A A (16 T 2 T e S L
Herh A At gL, B AR E m B A A, T HE B
SEREBRVERIU. BRAh, SEEE & A LA 8 b ) A LR (A
BTRRRR . ol ERR ) R HA BRI PR B R BR
ROS §b, JE15 2B AT ik 545 4 B[40 Fe(n]™ ., il

B et A A S N S A i SR A s SR, H
T PSPA (144341 ri K 38 S R T AL 1 o 22 4 b 11O

AMFFERE L W28 2 BE 50T | o3 F AR R R AR S 2

MISCES, REFENT PSPA G MRS KI5 A B SR 5¢
85 0 A B, B R A S B R A AL, R
PSPA [ DIBORUAH SC T RE £ i 1 TF R A BRI AR

1 MR5ERZE

1.1 #MR5E

HHEREE 8 5, fi TrhEAA R =B H 0t
XA BT R R B 3 H(117.38°F, 34.49°N)].

Hoechst Z4 (43R £ (C0003) . Griess (S0021S). 1R
R4k 2% %% ¥t (enhanced chemiluminescence, ECL) 3k ( I
R RKREYBEARAGRA ), HiE, C8F ., + ZhLmmg
#H(sodium lauryl sulfate, SDS)(4Hral, [ 244 B4k 24157
BIRAF), SR, S, mREL . Bk . AB-8 K
LA NG (i 22 e A AL BB e B IR A FD ), e 2 0%
(lipopolysaccharide, LPS), W&M ¥ (thiazoyl blue, MTT), —
FH L .M (dimethy] sulfoxide, DMSO)(3EE Sigma A H]);
DMEM 85553 | fad- i . 2 —B% DU 2.2 (ethylene diamine
tetraacetic acid, EDTA)., A&ZFM#5(10099-141)(ZE [ Gibco
N H)); Annexin V-FITC XU % 48 B 08 T2 46 9 i 7 &
(BB-4101-50T, | iff DU A= W RL 4 A BR 2 wl); 9 1%
(malondialdehyde, MDAl & iR 57 £(A003-4-1) . BJRAIL
JHE H ik (glutathione, GSH)l & i £ (A006-2-1) | 2 % AL E
fiff(catalase, CAT)I E iR £(A007-1-1), HELY I (L
(superoxide dismutase, SOD)l5E a7 & (A001-3-2)(Fd 5l 2
AW T FERESE T ); GAPDH(AF7021) #it J5 — 40 (VL. 7%
Affinity 2A7]); PI3K Aii—4i(ab302958). p-PI3K Hli—
Pr(ab127617), AKT Hii—¥i(ab8805). p-AKT Hii—Pi
(ab38449) & —Hi(VE[E Abcam /A F]); Pierce™ BCA ZE [

IR £ (A65453, & [FEFEIRCHLRBHEAT IR 2wl S i
3 & % (polyvinylidene fluoride, PVDF)HX (& [E Merck
Millipore 23 F])
1.2 HF5RE

24Dx48 GPFD 25L ES-53°% ¥k T L (3£ ® SP
Scientific 2#]); FST-EDI-500 4li7K REE(LIRE I IE/R A
Al); FA1604 K585 HLF K- OREE 0.1 mg, FIERE R ARLAL
rl); UV2450 2650366 T (H A SHIMADZU 2 Hl);
STI6R &% #.0HL . Multiskan FC B#FR{Y . Midi 40CO, 41
J B FRA (GG QIR B A BRA F]); BCD-648 UKAf
(5 58 /R/ a]); ABS-MS-078 fHIRIE 511X (3 E ABSON A
F]); Axioskop 40 ¢ AW BB (FEE Zeiss A H);
Beckman Cytoflex SRT =4I (fEE Beckman A ));
Mini Protean II & 5 V-4 H, 7Kk #8 &2 Trans-Blot %% E[l i (35 =
Bio-Rad 23 Al); 5600 BUAL2 R GG R e ( F B A ),
Triple Quad 3500 & SEE (3 E SCIEX A ).
1.3 PSPA#l&. 2EMASNE

FEVER AR5 % 8 S UARYIAL 4 mmx4 mmx4 mm
B/NER, FEHAR SRR EL . 40% LBE(E 0.5% 71 IR) FlIZ%
TR BRI L 2:4:10:11 (mL/g)iR A, KAATEI AR I 4 Bl
LR A SRR B A 2 800 W, i 60 °C., B
] 2 he $EEGET 10000 r/min .0 10 min, W FIEHOF
BISWRAE . WRAWZ: AB-8 KILBHARFEZI, R 70%
ZPBERSHE LA 1 mL/min YRR GEE B AR 53 BRI & A5 Tk
BRI, 3545 PSPA $RHUY . SR pH /R 22360 7
TETF 2o, R 50RO £ 3 - i UG I A 7 R Y
FEEH S
1.4 MEHEBFS
1.4.1 PSPA #4948 % e & Faml f= b i

M TCMSP %3 % (https:/tcmspw.com/tcmsp.php) 1 3
HU  Peonidin (MOL006765) Fl Cyanidin  3-glucoside
(MOLO008549) 4k 4 32 (mol2 #83Y), FFHR B 70 48 5 At
o M\ PubChem %4} % (https://pubchem.ncbi.nlm.nih.gov)$HL
ZER SO (sdf #5X), “sdPSCHHEACE SwissTargetPrediction S
£ (http://www.swisstargetprediction.ch) 4 T#E S FM , “mol2”
AR E PharmMapper iR 55+ (http://www.lilab-ecust.cn/
pharmmapper), DAFRIHEILIA 250> 0.6 S BB oE# o5 o
A4 TCMSP., SwissTargetPrediction A1 PharmMapper 3 />
RV T A 55, ) UniProt Z0H ZEHEA T RE R R RR, S—
5l “Gene Symbol fir#s, KIUARJGK1S PSPA [ 1E L
AR BZAE T Cytoscape 3.10.1 B4 PSPA HL 4 4L
PTG PE RS- B0 R 25 (R
1.4.2 AL H 69 A8 X Fe 5 TR = i i

ffi i OMIM (https://www.omim.org) . GeneCards
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(https://www.genecards.org)#1 DisGeNET (https://disgenet.com)
BARPE, LA oxidative stress” iy SRR BRI . 78
GeneCards $UEIZEH, LIAHDGCHERES>10 Sy BT 40,5 . %%
EHETUA 3 ANEERIEN TN R, B2 LN A
143 ZOREAEMESHES A5

¥ o2 B A A STRING 12,0 % ¥l &
(https://cn.string-db.org), PAEAFEEIES> 0.7 2 BI{EAE 25K
5 5 AE m?ﬁ(protein-protein interaction networks, PPI)[lg]o
¥ PPLEUE 3 A Cytoscape 3.10.1 3 4FHEAT AT AL J2 4k 4053
B, it Betweenness Centrality, Closeness Centrality I
Degree {H 345 T {E A #8508 5
144 ZAErRAAGEAAAKRGREES TALAFL
B A g HA B E E5H

R T B 2 A R R R [R] T Re RA  h ie 4E
1, K FHS A DAVID i (https://david.nciferf. gov) JTJi
FER A A (gene ontology, GO)INRE & 4E-5 FUARKL K AN KL A
20 [ Bl 4 4 (kyoto encyclopedia of genes and genomes,
KEGG )il i 5 8020, e &8 3 vk (P) HE R S5 0 e iy 10 %
BESESE, BdMAEFGELTHTE
(https://www.bioinformatics.com.cn), 2l GO EHEFIKE
Y KEGG U .
145 5 FxtiimiE

FETF PPI W28 4R o347, HEBL Degree {EHEA T 3 AYHE
15, 7E RCSB PDB %4} /% (https://www.rcsb.org) 1 T 28, 5 43
R = e 25 R4 SCF(pdb #53X) . Bk AutoDock Tools 1.5.6
TR A AT AL, 4G LBRK . A, JEORAE
HZ R (pdbgt #82) . /N FREAEAEE L AutoDock
Tools NIl & . B AT HER: S5 Hh A B A SO (pdbqt #55K)
B Z AR SEAAR ST A AutoDock Tools, LPLEE PG A A5
i B Grid Box, AL AUMAE SO0 (gpf #8320 $UAT
AutoDock 4 43 FXTEIFRILEE A B HBE(AG), 2R
PyMOL 2.5.0 #E47 Al #iAL 121,

1.5 ZApRSCIE
1.5.1 @mffsEsc, @& N An— B RAER TN

BV2 /NEFRMMEEERT 25 cm?® 4T, RH
T 10%6 4 MIE A 1% % R -5 R WP DMEM 584
REFREE, 78 37 °C. 5% CO2. 90%AH N1 (10 15 F5 40 b i 4
K%, B2 d W —IRRE IR FRANMIAE K 2 80%Hk FERT,
FEAEARH L20M O TR B 10 AN HAEKIRES R
TFEOANMF THIEE LPS 1S AR LR AR 522 SR
MTT BB UGANIIE F1. AUHELL 3x10* AN em? A5 3 B2 fh
T 96 TLH, MIASREMRIE 1 pg/mL i LPS DL K455 i B
W EE 10~200 pug/mL Y PSPA JEAbFRAN 24 h, W& SIS,
FFLANA 20 pL Y 5.0 mg/mL (8 MTT %K, 4k8i4E 37 °CF
JFE 4 ho K MTT HBEZE ShA % T 150 uL (9 DMSO H, fif

FHBGFRAE 490 nm P AN SR ERE . 452 4 Ak FRE,
J&i, F 1000 v/min 2.0 10 min, WHETTHEANN, ZUERHRR,
i FH Griess If7AI3EP I E — AL A (NOYHEFE

P RO BE R MR B, A AN MIBERL A0 4 4 X BRAH (TEAT:
AT kb3 . LPS ZH(NA 1 pg/mL LPS). {5+ PSPA T HiizH
(WA 50 ug/mL PSPA 5 1 pg/mL LPS) % 7 718 PSPA T
ZH(MA 100 pg/mL PSPA 5 1 pg/mL LPS).
1.5.2 e+ MDA #= GSH 4% . CAT #» SOD &Mk

SR B B0 I AE 45 220 MDA # GSH #4975
1L CAT H1 SOD i, A Hc BRI i BRI Tl
1.5.3  fafe A

Hoechst YK M4RARIH 1= 2000 r/min 250040
MF 1.5 mL B0, A 0.5 mL B2 B4, %5
Bl 10 min. 2500 7% 25 [ W, 0% R h 2% vh A W
(phosphate buffer saline, PBS)/EVEANM . 2.0 /5 7 K4 [
W, S50 pL ERK AN TTTE e R . BN BT
TR b, SRS BN 0.5 mL
Hoechst 33258 L6 TR, #EGAF T ERIFE 5 min.
FY A, PBS VEVEE I INBTACE K B R, JF s
B, ) T ARG T 5 1 ) N A

SR T 65 4T 8 i R G ) M L ) 9 T KO,
R A0 M P K YR I A Annexin  V-FITC 1 filt fk 79 I
(propidium iodide, PD)YLHR} - 5 uL, =S IEBOEHFE 15 min J5,
bk il R gl 8
1.5.4 &&akikbkn

i Western Blot ¥/ BV2 /)N 5 4l i
PI3K/AKT {5 53l B AH DG B 1119 2 75 KT R FH RIPA 24
TAREUNM B R (1, BCA I E AW E . EAfmEt
e SR TR N - S PR M TR G I L UK (sodium dodecyl sulfate
polyacrylamide gel electrophoresis, SDS-PAGE)#% /¥ 1 K
NrEs)E, AR E O E PVDF . K5,
S S%Ma2E Mg 3 AR = I3 A PVDF B 1 he 36
250G, L% Tween Y Tris 2% i EL 75 (tris-buffered saline
with tween, TBST){5¥t PVDF i, 8 Tk 24 Lo # 7
f)—Hi(p-PI3K. PI3K. p-AKT &% AKT)H, 4 °CI¥# 12 h.,
IS, L TBST %0k 3 ¥k, K 5 min; BEJE S5 HURS
A ALY i (horseradish peroxidase, HRP)FRic A 31 % il ikt
JEWEE L h, FRLL TBST W k. &5, KA ECL BiZmat
¥ PVDF if, FIFb24 & 68 R Gkl B AR 1 450,
Frilad Image J 1.54g XF UG IEAT IR BE 247 o
1.6 HiELE

SLIZESLH ] DPS 9.50 A THE AR FE, BdE Lo
BebriE i 22 R . B Z R VSR ¢« B 2
S B 22 1) 1 e AR P BRI 2 2200 T . AL &0
K3, P<0.05 FREFTHE, P<0.01 FREFWBE.
{8 ] Origin 2021 #AAER
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2.1 MHES PSPA A NAHBEXER

439 )N TCMSP ,SwissTargetPrediction I PharmMapper
KPR T 13, 113 F1 177 4> PSPA M e#lbs, 7525
RIS, RZRIGT 253 M, HAp ATz fI R
HFEIREB] 151 A 181 ML, AR OMIM,
GeneCards Fl DisGeNET %#i R - MHBR T 52 A, B dLqR
37 1178 D HEALNHAISCHEESE I (] 1A) R Venny
2.1.0 (https://bioinfogp.cnb.csic.es/tools/venny/)7ELE Wi 22 il
e, #35] PSPA FIEALIIA 86 SRR (& 1B).
PSPA“IE B3 -HI 50 I 25 L 89 N1y sl Rl 119 SR 2 K,
(1 1C), EWLE/RT PSPA HTa AL A F s fE L

2.2 PPl MEMESHINIHER

4 PSPA 1Y 86 T WAL AT £ A STRING #
P& LIARAS PPI M 4%, IR ] Cytoscape 3R {4 HEA T84 1y ]
WALS AT (B 2). PPT R84 55 79 AN 5 F0 351 4%y, [
RF& PSPA T-TRAALI LS, AR 5 2 R A B
YEM, “Degree”{H & — A EEMFHFNE I . 5 SR E 41
B, H: Degree fHK, E¥2:Thietn 2, HAHEH 15
AZEE S, ALFE AKT1.EGFR, HSP90AA1, SRC.ESRI
TNF., HSP90AB1, MAPKI, APP, MAPKS, ALB, MAPT,
PTGS2. SIRTI1 #1 PPARG,

A
CAANAL G EPR T

R
R

PSPAMHSEHE AT,

0 500 1000
e B

GO BHEASMKMAE T 218 AW il 7 (biological
process, BP) ., 60 /™4 iu i 43 (cellular component, CC)Fl 112
¥ I (molecular function, MF), $% P ik HHi 10 4~
ST RANE 3, S5 R BN, BEEMN BP AT LR G
¥ BN FEA GRS . PIBK/AKT {5 538 B E JE A& A
JEERR LA, CC 45 A, PSPA X S AL I 3 i R i) 222 %
AR . UM . BESMIMIRA TS X SE; MF A
FE AL A . ATP 456 . B EEAGL &% 0T
ifie 5 PSPA ZEff AN BRI A K .

KEGG &4 T 156 Fi %, W MEHRRmMHET 10 4058
BRANE 4 Fron, Hirs PSPA T 1AL IS G HER (14
R S AR VI 1 5 s PR REAY | e RS . R
55 Bk R B A R AL 2% SO -8 PSR R A,k S R K
%5 PIK3R1. AKTI fll MAPK1 #8576 ¢,

2.4 PSPA 5% 88 S B0 5 F R0 IE

FET FRGUR, BATR IR R R 5T 3 MO
RIAT AT, SR LG S A% O R Y R
TEPE, G5 L i ETETEREMR, A TEReRRAr, X
454 fE<-5 keal/mol, SZMHIEARBIA R HA FIX RAFH9ZS
AR, AR AR 4R SHEN AKTL, EGFR M
HSP90AA1 MITIfELE A REYS/NF -5 keal/mol, HATHIRAY

B PSPARHGHI A

ELANA G EPS SE

TE: A PSPA 550 MO0 N VA TESE 5 55 B. PSPA 5 540 IV 2 1] (1 S S48 A5 C. TR PR o085 I 25 1
Pl 1 PSPA 55 Ab I O SCHE R =22 [f] f) S 5

Fig.l Intersection targets of PSPA and oxidative stress-related genes
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Fig.4 Enrichment bubble plots of KEGG pathways

LRGN o MR RV AT AL (18] 5), 45 RiE— LR
T4 2 BTN 3 A 2 2R 0 R A

2.5 PSPA X} LPS %S BV2 /NERER4AAEE 51 NO
E9ie=4: oA

H1%¢ 2 I, PSPA [ EZRP WA E MR EH R,
REEIEF WA JPPAG PSPA X 4845 4148 F 4% 1
ISR, ASBIFSE 1 LPS HI3 BV2 /K 5 240 M 7 48 Ak
ARG, IR MTT WA AR RSk PSPA X
LPS %S4SR . 55K 6 FroR, MFatik
J 4 10, 50 1 100 pg/mL {9 PSPA 5 1 pg/mL 1 LPS FH5
H 24 hJE, AMLAATERIOREETE 90% LA I, FRHITEX LE i it
W™ PSPA JCHH B AN AR 1 200 pg/mL fY) PSPA B fff
TR R IR 90% LU R o I, JR4EiEdE 10, 50 F1 100 pg/mL
3 AR EE AT NO JHfi 525

AR N £ 5] Kk AL U S R I R,

NO 1E 0 RAEEFE 1 SCHEA 5T, LR IR - 7T s e % i
RN FERE . R Griess 35K NO S5 REM, 5 LPS
ZHAHEE, 50 pg/mL A1 100 pg/mL [ PSPA Ak B 8 22 3 i
NO BJf(P<0.01), HAMHIRCHR Sk BRI 10 pg/mL
f) PSPA B AL AT NO £ (P<0.05), (AT . 3
T ARG, RSG50 ng/mL, &
Beh 100 pg/mL,
2.6 PSPA X} LPS iS5 BV2 /IRERZAAE MDA,
GSH & EF1 CAT. SOD & HIEN

MDA J2: 1 H: ROS Yt A= 9 i b Z2 A i i 2 i
A I B oA A 28y, Ltk mT ] S W A A7 A Ak A
P = AR L AN 7 50 AR e, LPS B AR T
ALY MDA JKF-(P<0.01); T RF7 &= #1557 = 1Y PSPA &b
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I E B ARRR SR T, S R AT R sk R A
BHET . K. R PSPA ZhBEYYAE B85 LPS S M
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Y5 SOD 1E R4 i i G B P A L, 7ETERR ROS FIY iR
PUAALBI R AZ OER . SEI A R BoR, KR4 PSPA
ALFEE] AT CAT FI SOD MBS PE(P<0.05); il
PSPA W i — 2 i 25 18 8 330 WG R 9 15 12 (P<0.01), FFRI
H B 1 e B R AR
2.7 PSPA X} LPS S BV2 /MR BRAAMA TR N

SRR A T T LR A A R T B S, 5
e W IEPE AL B O GBI, Je 2B B AL I AL - 240
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FC), X AL IEH A0 09 A% S DE S €6, X R4
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PSPA Zi4iififl DNA %A fb 1535 8 8 (P<0.05), 1 i 71
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V-FITC/PI 4 i J8 1300 Sk & BE, LPS 755 B AZ 4t i i
FEJH T (K 8B Fll D), I & Fl i 7 & 19 PSPA Ab 3L P 12
21 it A B B IR (P<0.05), W] PSPA HA Bt S Ak 17 3%
Al 40 B8 T VR

Fz1 DTIHEER

Table 1 Results of molecular docking

. Q:I:/\Ab
FE O OMBEST  MHEMSUEEAR  UniProtID XML 1T B o B e
cal/mo
1 SEEN -6.98
— AKTI P31749 B B4 Bo B 4EIN
2 REHER -6.63
3 SEES _ ~7.26
— EGFR P00533 REERRETZMA 3W2S
4 REHR ~7.11
5 SESES L ~7.89
— HSP904A1 P07900 PURFEEE 1 90a KM A FEHUA 1 2XIX
6 REHER -5.14
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Fig.5 Molecular docking models of PSPA with the top 3 targets

%2 £T HPLC-MS/MS WEHERFTRLESEE N (n=3)
Table 2 Identification and quantification analysis of purple sweet potato anthocyanins based on HPLC-MS/MS (n=3)
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2 6.76 KSR Y=3.08x10°X-714.41 0.999 7.41x107°£4.13x10™* 0.62+0.04
3 7.04 ISETES Y=3.12x10°X+244.23 0.992 6.90x107'+5.12x1072 58.08+1.08
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Fig.6  Effects of PSPA on the viability of LPS-induced BV2 microglial cells (n=6)
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Fig.7 Effects of PSPA on the content of MDA, GSH and the activity of CAT, SOD in LPS-induced BV2 microglial cells (n=6)
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Fig.9 Effects of PSPA on the Phosphorylation Levels of PI3K/AKT proteins (n=3)
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