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WE: KB ERW TS (Alisma plantago-aquatica Linn., ApL) X 12 V£ & /NER'E % (chronic glomerulonephritis,
CGN) /I BB e B Y S L o B sicier i R 3501840 il IR 25 K23 ) s i fe B R 2 e » 18— IRk
J # kL 5 2 2 HL A (doxorubicin, Dox, 20 mg-kg") 7 VA @S CGN /N RRUBAL, 45 1 J&] Ji5 45 K 7 B 45 25 ApL /K424
(85 F1255 mg-kg"), W il J5 &5 R s ie . R/ BRUR F1 B A S WLEF A9 LE{E (urine albumin-to-creatinine ratio, ACR)- Ifl.
& A A (serum albumin, ALB). J& & & (blood urea nitrogen, BUN) Fll Il i& WLET (serum creatinine, SCr) & &, Fl H
HE (hematoxylin-eosin staining, H&E) 4% (4 %2 F 2 2 A i B0 16 Ol AR #is TCMISP 240 /22 3R B ApL 1 4k 2 i 43
K AF F#E 5, 358 T Genecards $#E J5E $R B CGN A G HE s . 18 [T String M Metascape 3358 FE #E4T &  E.AF .GO Thg
MKEGG 85 5404 . HTRSE K, ApL (85 F1255 mg-kg™") 7T LA 2 &K CGN /N i ACR BA J% SCr 1 BUN &
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E2 #H 2% [X F 2 (nuclear factor erythroid 2-related factor 2, Nrf2) [ 3%, 3 i 2 T F L R R ik, BK T EH 8@
(malondialdehyde, MDA) A % 14 % (reactive oxygen species, ROS) /K, $&F+ 43¢ Bt H ik (glutathione, GSH) /K~F. A
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Mechanism of Alisma plantago-aquatica Linn. improving chronic
glomerulonephritis based on network pharmacology and
experimental verification
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Abstract: This study aims to explore the improvement and the mechanism of the Alisma plantago-aquatica
Linn. (ApL) on chronic glomerulonephritis (CGN). All animal experiments were followed the regulation of the
Experimental Animal Ethical Committee of Shanghai University of Traditional Chinese Medicine. CGN mouse
model was established by a single tail-vein injection of doxorubicin (Dox) (20 mg-kg'). One week after Dox
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administration, the mice received water extract of ApL (85 and 255 mg-kg"') by gavage once a day for 14 days. At
the end of experiment, the urine albumin-to-creatinine ratio (ACR), serum albumin (ALB), blood urea nitrogen
(BUN) and serum creatinine (SCr) were detected, kidney histopathological H&E staining was analyzed. Active
ingredients and action targets of ApL were collected from TCMSP database, and CGN-related targets were
obtained from Genecards database. STRING platform was employed to perform protein-protein interaction (PPI),
and Metascape platform was used for KEGG pathway and GO enrichment analysis. The results of experiments
demonstrated that ApL (85 and 255 mg-kg"') could reduce the ACR and the content of SCr and BUN, and increase
the content of ALB in mice. Network pharmacology results predicted that nuclear factor kappa-B (NF-xB)-related
pathway and biological process of oxidoreductase activity regulation may be involved in the ApL-provided
amelioration on CGN. The verification results showed that ApL could inhibit the activation of NF-xB and the
expression of inflammatory factors in mice, and reduce the activity of renal myeloperoxidase (MPO). Meanwhile,
ApL promoted the activation of nuclear factor erythroid 2-related factor 2 (Nrf2) and increased the expression of its
downstream gene mRNA, and reduced the level of renal malondialdehyde (MDA) and reactive oxygen species
(ROS), and further elevated renal glutathione (GSH) level. Based on network pharmacology combined
experiments, this study found that ApL may improve CGN in mice through multiple targets and multiple pathways,
in which the inhibition of NF-«xB signaling and the activation of Nrf2 signaling may be important mechanisms
involved.
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BB /NERYE 48 (chronic glomerulonephritis, CGN)
R FR M2 5 %8 (chronic nephritis), /& £ N & .59
753 A 7 B R R YL 5 2 DR 3R SR I U /N B A2
NI — RN, A8 BN BRE 2 T BN AR E
KRBT PR KM e I e BB /N R AR AR, L
BB, PR A R RE B2 ) B 4 4, A R i i 2
B ARWE b

B 5 (Alisma plantago-aquatica Linn., ApL) A f&
gurp2y, Vet %, H'E I, MRS RIKE
TR 250, FE I R L i VR D 52 75 (1 B B A R A )
12 T2 P B A IR T, 2 VAT 2 e i
B i, b PR R H A B EGERIEE R S B, T
LSO RO RS 1 B 2% R 1) B D RE A 0 B R AEAR
1, 75 R b B R0 JH 5 19T R 2R 08 4 8 R 110 Tl e
ARG ECY. B H R T ApL S 18 11 B R
HIAEFHBLE AN AR . AR T 2 R HEEF W
CGN /)N AR BY | g ) 2% 24 B 22 25 A S IR 500, $R1F
ApL 677 CGN 1] B BI1E FIBLA, D9 il R 16 97 12 1 '
RNV EE e S AR S

MRE5EE

ANEE SO (TLVEE IR 25 PR A ],
& Bl R R RSV AR R E), NEERHEY)
PEV5 Alisma plantago-aquatica Linn. ] 1 25 #EV5
IK AR 9 i I S50 = ) 2% I A3 (193 18.9%), HAK Ty
ILSCHERY . BEER WK JE A A (prednisone, PNS) 1 H I

M L E WA AIRAE (#5:018191101); Kt
/2 (doxorubicin, Dox, it 5 : HY-15142).2',7- ~& &
Wt E — WS (H2DCFDA, it 5 : HY-D0940) It [
MedChemExpress (MCE) /~ & . JR & A (urinary pro-
tein, 5% 5 : C035-2-1). Ifil & A & I (serum albumin,
ALB, 1% 5 : A028-2-1). IfiL 7% JX & % (blood urea nitro-
gen, BUN, T% 5 : C013-2-1). L &} (serum creatinine,
SCr, $245: CO11-2-1). BEid ALY (myeloperoxidase,
MPO, T% 5 : A044-1-1). § . E& (malondialdehyde,
MDA, %5 : A003-1-2). % Bt H ik (glutathione, GSH,
125 A006-2-1) Far i i 7 2 2400 v g e A ) TR
W FLAT; 23- 419 % {5 I B (alisol B monoacetate, ABA)
($%'5: FO7T11AS) #124- Z 8t £ V5 BE A (alisol A mono-
acetate, AAA) (725 : M0502AS) W H KIZEZCHRA
7] ; 23- Wk 75 B2 C (alisol C monoacetate, ACA) (1%
5:JOT-10621) (BHESH FEFE A H ARG IR A A); fE %
¥ (lipopolysaccharide, LPS) (Sigma A 7]); 5 (1%
4fi | Fisher Chemical 24 7)); VKBS R (43 #7148, [E 25 4E [4]
ez Rl A R A ), 2T 2 A B1 (Lamin B1) 41
& (125 : 13435) 1% A T xB p65 (nuclear factor-kappa
B p65, NF«B p65, p65) $iifk (175 4764) (Cell Signaling
Technology A #); #% Bl T E2 #H 3¢ A F 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) i f& (1% %5 :
GTX103322) (GeneTex 2 #); it S AL B 45 A 1) 1l 2
B Pl (585 : 31460) (Thermo Fisher Scientific 2 ).
BCA W 5fl & (T8 5: 23225) W H L 28 G /R BHE AR
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%y 7 ; PrimeScript®RT Master Mix ( 5% %5 : RR0O36A).
SYBR"Premix Ex Taq (725 : RR420A) 4§ H Takara &
#] o Trizol. QuantStudio 6 flex 3% I %¢ Y & & PCR X
(3% H Life Technology 2~ m); i il = 3 25 0 Bl « I8 Jie 7%
A (15 [ Eppendorf A 7]); Synergy H4 B #5 A% (3
Bio-Tek 2 &); i ¥ Y] H3 401 (H 4% Olympus 2 H]).

SR ENY)  SPF UMMk ICR /MR (18 £2 ), I H
b I 3 e S S WA IR BT AR A FDL, S VE AT R S
SYXK () 2020-0009, 17 % T~ b ifg o B2 2 K 5 SE
P, I (22 + 1) °C, M XHE E 65% + 5%,
12 h B A8, 3P 5250 3 4% 8 1l IR 24 K 2%
B E AR RS MAER TR (BT
PZSHUTCM210903012).

DB RIERE  MEPEICR /N 35 H, BEHLA
S, fH 7 H: @ XHHEH; @ Dox 4H: Dox (20 mg-kg™);
(3 PNS [H 24540 : Dox+PNS (10 mg-kg™); @ ApLILH!
21 Dox+ApL (85 mg-kg"); ® ApL & 7 & 41: Dox+
ApL (255 mg-kg"). MMM FE G, RS AN
B, LR IR A — IR R K S Dox 77 R IE AR, iE
FIE 20 mgkg'; G 1 EiR 0 HEEREB S, K
Y PG A HB A SRR ARV 45 T AE B AR K, SR Y
2 J8; SIS A ) B 3 R 2 /N SRS EE 1 R, AT HUR
1R, JERE G BRERE S REUR 11k SE5G &5 o1 5 e e/ i
I AR B 2H 2R

PRIGHEFRIGM K AR 8 e £ 31 1) PR VBRE A DA
4°C.1 000 xg &0 5 min, B3, M4 IR & A L 2
AT G U B B AN BUR B B AR & &, JRE
EASNIEFILE (ACR) = JRE A& &/ RN & & .

mEHEREN W5 H4°CHE2GE,
860 xg B> 15 min, T EiE WA ME . = WALEF .
BUN . ALB {77 & 5 B 546 900 /) Bl 10 35 LT < SR R A
K AEAKF.

BSHIEALAHEKE RGN /) RUE M 5E £ 4%

R, AT A XA AT )
(5 um), H 75 K ¥ -t L (hematoxylin-eosin staining,
H&E) Bt WA T W82 B A 245497 15 V0L

BNIKRIBITESY  HE W Gt #  0~4 43
e g T vk o J7 2O B N BR A R L AT VS, TR
MR 1, & 2N RN 20 B /NER, BUFIE N E /N
BRpEA,

HLHLF4/80 F /I BRI ] 5E 7E 4% £ R
EEh, T AR RERET VI R R, el
K F F4/80 Je s B2 — BT R CIR IR0 &, % )5 78 B4
B FMWE

B RO EM S (reactive oxygen species, ROS) &

Table 1 Glomerular score

Score Glomerulonephritis
0 Normal glomerulus
1 Focal, mild or early proliferative
2 Multifocal proliferative with increased matrix and

inflammatory cells
3 Diffuse proliferative
Extensive sclerosis/crescents: proteinuria

M BUE 15 mg, I\ 500 pL [ PBS 22 vh i UG,
4 °C.500 xg 5> 10 min, ¥ 3 ; MM 10 £ & ¥ PBS
22 R, AR IEHIE R, 1531 10% (1 B 4350 0 4 °C .
500 xg &0 10 min, HL 3% J5 4 °C . 10 000 xg &5 L
10 min, B Fi5 7 B 88 A7 JTUE; JTUE M 500 pL 1)
PBS 22, 7 10 000 xg. 10 min 2511 850, 7 13,
DU 150 pL 1 PBS ¥ (7% 10 mol'L" H2DCFDA)
WEEHFE 1 h, BL100 pL € 2 6(E (BURK 6485 + 20 nm,
R 525 £ 20 nm); 3 BCA 3R 75 SR ) L35 W 1
B ERE DR HE ROS A

% 4H 40 MDA . GSH F1 MPO #3042 846 I 71
U0 WA I B H 24 i MDA WGSH & MPO.

B4R RNASRBUANE SRR B0 10 mg B JIE4H
21, M A 1 mL Trizol 7K F2) 2%, # & 5 min J5 I A
200 pL &4, JR¥% 15's, 4 °C.12 000 xg & C» 15 min, L
FiEW R A RO, M 0.5 mL N EE, R
15'5,4°C.12 000 xg &> 10 min, W5 E3%, IO 1 mL
YA 75% LB, 4 °C .7 500 xg 250 5 min, W35 _LiF, B
T HE G N BT, 158 RNA JUHE. I 50 uL DEPC
IK TR 53 ¥ i, T-80 °Ci 47 % H . Nano Drop ll RNA
4li i, F PrimeScript”RT Master Mix & 7] &5 #F 17 100 4%
3K, B cDNA.

RAELIMEERAMER NI %M SYBR
Premix Ex Taq X7 & /712, 1 F Step One Plus 1% #% 12
1T Real-time PCR ¥ 14 . § 4 5 pliJa, B A5 2 A 1) AH X
Fik & UL actin fE NN S hRHEAL, KA 27 WL 34T 1F
B, FLah IR IR H A AR 3R AT L3 0 S A 0% ik TR f 3%
L. ST HINFR 2.

Western blot SE8& il % 5 41 24 ¢ M A% B8 1 FF
A, # LA SDS-PAGE #E /i Fik 43 &5, £ I/E T %
T 2 B 8 IR, P 5% BSA 8% 5% it fig 2F @ 1]
PVDF fi&, JAH R (4044 Nrf2 (121 000)p65 (151 000)-
Lamin B1 (1:1 000) T 4 °CHE %0 E; el A4 &
MIPL i, LLS BRI A B4 A I Bt (L 2E Rt
1:5000) T =i FHEATIE A VM R4 &0 =5, LA
ECL %} PVDF B A7 i 0 e 37, BT W s e A5 A g
Y. 2 H LA S Lamin B1 3T A% E =047
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Table 2 RT-qPCR primer sequences. iNOS: Inductible nitric
oxide synthase; COX-2: Cyclooxygenase-2; IL-6: Interleukin-6;
TNF-a: Tumor necrosis factor-alpha; IL-14: Interleukin-14; Gelm:
Glutamate-cysteine ligase modifier subunit; Gele: Glutamate-cys-
teine ligase catalytic subunit; Ho-1: Heme oxygenase-1; Gstml:
Glutathione S-transferase M1; Sodl: Superoxide dismutase 1;

Gstpl: Glutathione S-transferase pi-1

Gene Sequence (5'-3")
iNOS Forward: TGCCACGGACGAGACGGATAG
Reverse: CTCTTCAAGCACCTCCAGGAACG
Forward: ATTCCAAACCAGCAGACTCATA
Reverse: CTTGAGTTTGAAGTGGTAACCG
IL-6 Forward: CTCCCAACAGACCTGTCTATAC
Reverse: CCATTGCACAACTCTTTTCTCA

COX-2

TNF-a Forward: AGGCACTCCCCCAAAAGAT
Reverse: CAGTAGACAGAAGAGCGTGGTG
IL-18 Forward: AGTTGACGGACCCCAAAAG
Reverse: CTTCTCCACAGCCACAATGA
Gcelm Forward: CTGGGGAATGAAGTGATGGT
Reverse: CAATGACCCGAAAGAACTGC
Gcle Forward: CGGAGGAACGATGTCTGAGT
Reverse: CTGGGGAATGAAGTGATGGT
Ho-1 Forward: CAATGACCCGAAAGAACTGC
Reverse: CTCGTGGAGACGCTTTACATGG
Sodl Forward: TGTCCATTGAAGATCGTGTGAT
Reverse: TCATCTTGTTTCTCATGGACCA
Gstm1 Forward: GAAGCTCTACTCTGAGTTCCTG
Reverse: TCAAACATACGGTACTGGTCAA
S-Actin Forward: TTCGTTGCCGGTCCACACCC

Reverse: GCTTTGCACATGCCGGAGCC
Gstpl Forward: ATGCCACCATACACCATTGTC
Reverse: GGGAGCTGCCCATACAGAC

YHAESCIE  RAW264.7 41 RIE T3 [ (American
Type Culture Collection), 55 7% T 7% 5% K i& ity 4 L%
1x10* u- L' % % % A1 100 mg-L" 5% % % ) DMEM % 5%
W, A LLE 37 °C 5% CO, (18 77 48 v 8% 9%, BUNH %
AR TR 4 T S

i 3Rk Bt A N JT F (antioxidant response
element, ARE) J& 2 7 [X 38 45 & 9% 6 2 B /7 51 1) L-02
4A iUtk (L-02-ARE) R E T DUEAED A A, Bid: T35
2 ug LM R, 10% KGR M5 1x10" w L' 5
100 mg L' 4% 2% 3 () DMEM £ 32 7, 85 9% %1
[EN S

AR EMIFIE K PO A K
RAW264.7 40 M Fe b T 6 FLAR, 1 4t f s 2 H AR KARES
RGF IS N 23- £ Bk VS I B 24- S Bk S TE A F
23- LBk EETEEE C (10 #1125 pmol-L™) T 5%, 5% & 30 min
JE N 30 ng-mL™" LPS 2L [A] §% & 24 h 5 i L4 g, $2
HV 20 RNA JEAT W0 55 5

KRAEMI|REEE S DO HCE KA L-02-
ARE 4 LA 1.5x10* AN /FLAEFR T 96 FLAR, i 155 BE 5

TN 23- 2Bk 375 B8 B 24- T 56 V5 B A R 23- 2Tk 35
Y5BEC (10 F125 pmol- L) W7 &, 7 & 24 50 48 h j5 1 A
Stedy-GLO"Luciferase Assay (Promega /A &) H.5¢ &
i 5 2 DR ) 4 0 5 4 BT luciferase v PE o

AR R IR TN I 2 R G2 A
K1 43 ¥t *F & (Traditional Chinese Medicine Systems
Pharmacology, TCMSP) 348 ApL 14k % ik 53, Fd i
SRR IE FEAT AN 7S, AR E 1 ARZE YA H B (oral relative
bioavailability, OB) > 30%, H. 28 %j 14 (drug-likeness,
DL) > 0.18 1] 45 ¥ifi ie 245 103% M 1 43 S Fo AR 1 2 1 o
8005, 235 A H Uniprot 2045 JF (https://www.uniprot.
org) i #E AL I 126 BT 19 1 2 1 o HE S B . BL“chronic
nephritis” > ¢ §# 1] 7E Genecards # % J& (https://www.
genecards.org) 1% 218 PE B 2 BRI (R . AT
G SRR B RS o B U R, A5 BT AR HE A
I FHBSAEAS PTRLACAE S AR I3 (http://www.bioinfor-
matics.com.cn) 224135 B .

MEEREENEE HITEREAFA
STRING11.0 #4f /% (https://string-db.org) H#E 1T 8& (H H
{E (protein protein interaction, PPI) 4347, 5 ¥l 25 7 %
“Homo sapiens”, fix /)N HAHAE F 85 1% %€ 4 “highest
confidence > 0.9”, H R 3 A EIN 1 B, 15 T PPT I 4%,
¥ FT 13 TSV X 5 A Cytoscape3.6.0 #4770 #, 15
B ApL 518 11 B /N BR B A 52 SR 5 U PPL M 2% ], JF:
BAT R A2 0 M5 B O FE R

KEGG X GOEHE D KB LIEATA
Metascape *F- &, ¥ B P < 0.01, 43 5347 2L ¥ 24 f2 A
AR % (1) & AR A i, LG 4 R 2H 73 (cellular compo-
nent, CC). 4> F I §¢ (molecular function, MF). 4= ¥ 1T
#2 (biological process, BP) fl KEGG (Kyoto Encyclope-
dia of Genes and Genomes).

MEPH-BYURT-RERI-ESBE ML
B R#E KEGG & %70 M i 245 R A5 25 5@ 2% L
5 5 A BAE 9% &, #3d Cytoscape 3.6.0 #4 K
ApL K HA U8 S SR RE R B T I VU ok R ]
RRAY,, ) “ o 24— S0 53— 3 R BE i {5 5 Il BRI
%,

FIrF M LI EEE HME £ briER (standard
error of mean, SEM) %7K, K SPSS 21.0 it AF3k4T
4387, LA one-way ANOVA 77 R AT 75 Z 43 01, Wi Lk
BRI LSD%, P<0.05 NEA S 0 B2 it

EEES
1 ApLiXZE DoxiFSHI CGN /MR Biith
gEREOR, 5IEH M, AL NS ALB & &
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FA&E B3 i (P <0.001), 4 F PNS (10 mg-kg™) Fl
ApL (85 1255 mg-kg") 5 ALB &% & & & (P <
0.001), T % 44 55 TG B W2 5 (B 1A B). 515 4L 2 AH
Et, JHE IR ACR (P < 0.01, P < 0.001).SCr Al BUN /K
S (P < 0.01) fE45 7 ApL (85 #1255 mg'kg") J&, ACR
(P<0.05,P<0.01, P<0.001).SCr (P<0.05, P<0.01)-
BUN (P <0.01) &3 %1k (B 1C~E). HE Qa5 8
N, BB AH /N BB AN ERAR TR R N 5 AR R R i Y
% S IR /N R VRGN IR IR B N, B N ER R
PE4r K L, PNS (10 mg-kg™) F1 ApL (85 #1255 mg-kg™)
Y525 )5 /N BB IR R 45 30 B3 0, H ApL s T
R A (K 1F).
2 MEAHBFEURTEXBEAIRAREREE
PPI W& )13

I TCMSP K SCHRUMMZ 8, 3RAF 23- 2 Bk R 15 Y
B.24- L BTG BE A 23- LI FVS I C 55 16 A RUK
Iy B Ml 9% 8 58 A5, 5 N Uniprot 34 JF 15 21 3L K 44
PR, M B 52 S 15 2 25080 5T 101 A il i Gene-
Cards 5 2 T e A3 3 3E 1 503 N CON AR S, 5
2R S AT R AR B 3L 23 ANEE A (K 2A). AT RRAL S

A 200 B

-~ Control

40.0

o0
~ 10.0
m

2 50

0.0

Body weight / g
S
(=}

+ +  Dox (20 mg-kg'")

PNS (10 mg-kg™!) 0.0

W2k BRAF RIS 43 15 5, 89 2k 34, 315 s N
4.1 PPLEE A AR ZE . Eh 13 52 Al RELE ApL
B0 CGN R 4% B 24 Y A A% O 8 A, BLTY JR D B
TR IR AR BB I, SR 20 S B R R AR
FAHEAEFH 5259 (K2B).
3 KEGGREE GOIREEEDT

KEGG 73 #T i) 45 3 7R, NF-xB 15 5 3@ % . TNF {5
5 I % NOD 52 1445 5 il %  Toll Ff 32 /K15 518 5 45
AR5 5 ApL i # CGN B & (K3). GO & 47 i
SRR, Z M R A SRR e S 5 o,
W HAE SN IR (regulation of inflammatory response).
5 RRE [ LA % B4 B R 7= 4= (cytokine production
involved in inflammatory response) X 45,14 N #8 (1) J B
(response to oxidative stress) 48 1t i Ji il v P 16 1 75
(regulation of oxidoreductase activity)- IF [ i 5 4 L 18
JR B VS PE (positive regulation of oxidoreductase activity)
AL JR B P (oxidoreductase activity) 25 (& 4).
4 “hH-BYRT-XERS-ESERHMEHE

FH Cytoscape 3.6.0 %4 44 2 “ v 25— R 47—
ACEERE R E T R 7 N 4 R, 2% rh AR AT 88 A

- Dox+ApL (85 mg-kg™")

= Dox 20 mg'kg™") o Dox+ApL (255 mg-kg™")
- Dox+PNS (10 mg-kg™)

k.

- fisiiig
_'4 15.0 auy HEE
s ﬂ l
- + +
- = gs z

85 255 ApL/mgkg!

6 3 6 9 12 15 18 21 Time/day

After tail vein injection of Dox

- Control - Dox+ApL (85 mg-kg™!) D B
= Dox (20 mgkg™) e Dox+ApL (255 mg-kg)
- ¢ 80.0 60 2
30 Dox+PNS (10 mg-kg™) b sk 2
- LE ] = ’4
= 60.0 s
4 = S 40 ##t
— k% g
- E 400 E
=g g # #it ~
2 . 4 % 20 i
> 06 4 2] m ._
gr I 00 o8
+ HiH z & + + +  Dox (20 mg-kg™) - + + + +  Dox 20 mg'kg™)
IYS = e - PNS (10 mg'ke™) -t - - PNS(0meke)
0 5 10 15 20 Time/day - - - 85 255 ApL/mgkg’ - - - 85 255 AplL/mgkg’
After tail vein injection of Dox
F Dox (20 mg-kg")
Control Dox (20 mg-kg')
o CEEEL o 40
g 30 iy
]
= H#itt
E 2.0 i
g 1.0 #itH
3 []
0.0 T T T
= + o+ o+ + Dox (20 mg-kg™)
. wm # . PNS (10 mgkg'!)

85 255 ApL/mgkg’

Alisma plantago-aquatica Linn. (ApL) improved doxorubicin (Dox)-induced chronic glomerulonephritis (CGN) in mice. A:

Serum albumin (ALB) content (n = 5); B: Body weight (n = 7); C: Urine albumin-to-creatinine ratio (ACR) value (n = 5); D: Serum creati-

nine (SCr) content (n = 5); E: Serum blood urea nitrogen (BUN) content (n = 5); F: Kidney H&E staining. The red box indicates the site of

glomerular lesion. Glomerular, interstitial and perivascular disease was scored from (0) to (4) as described in methods (n = 3). Mean = SEM.
“P<0.01, P <0.001 vs control group; “P < 0.05, P < 0.01, P < 0.001 vs Dox group. PNS: Prednisone
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B
Chronic nephriti Alisma IGFIR
COX6B1
CYP27B1 COX5A
LPL
COX5B COX6A1
ANXAL
1480 123 78 BCLF2KBP4 ESRI =R UQCRC2
NR1H4
IL1B T FOXA1
CASP3 TNF e
Size of each list TRAF2 AR CCND1 CDKN1B
1503 1503 GSTP1 NFKB1 NFKBIA NOS2 - CDK4
7515 PTGSI TNFRSF1A A
101 RELB
0 T T ALOXS
Chronic nephriti Alisma ICAM3 I
Number of elements: specific (1) or shared by 2, 3, ... lists ITGAL jcAM1
[ - S
2(23) 1
Figure 2 Venn diagram and protein-protein interaction (PPI) analysis. A: Venn diagram; B: PPI analysis
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Figure 6 ApL inhibited the activation of NF-«B signaling pathway in kidney tissue of CGN mice. A: Renal myeloperoxidase (MPO) level

(n = 6); B: The expression of nuclear p65 in renal tissue, and Lamin B1 was used as a loading control. The quantitative densitometric analysis

of p65 was shown right (» = 3); C: Renal mRNA expression of IL-6, COX-2, TNF-a, IL-15 and iNOS (n = 3); D: Immunohistochemistry

stain for F4/80 infiltration (left), the black box indicates the site of glomerular lesion. Quantification of the area of F4/80 (right). Mean +
SEM. "P<0.05, "P<0.01, P <0.001 vs control group; “P < 0.05, P < 0.01, P < 0.001 vs Dox group
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Figure 7 ApL promoted the activation of Nrf2 signaling pathway in kidney tissue of CGN mice. A: Renal reactive oxygen species (ROS)
level (n = 5); B: Renal malondialdehyde (MDA) content (n = 5); C: Renal GSH content (n = 5); D: The expression of nuclear Nrf2 in renal
tissue, and Lamin B1 was used as a loading control. The quantitative densitometric analysis of Nrf2 was shown right (» = 3); E: Renal
mRNA expression of Gelm, Gele, Gstm1, Sodl, Ho-1 and Gstpl (n = 3). Mean + SEM. P < 0.05, "P < 0.01, ™
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