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HiK: WIS HEAANK B 172 459% Bk 2R VA K B-cateninMla-SMAZK A RIELZE, HEWnt/B-cateninfs 5
B S AANL AL Z TR IR R o 75955 HEMERM/N RBENL S 34, SR 4 ¥E 15§ 45 2450.4% CMC 0.2 mL/kg/2d,
AAIA/DNREE S ZAAL 5 mg/kg/2d, BEARFHERLAFARTEMMES mg/kg/2d. 735 T4F M8 it
5, HEZ S H SUR B4k, MassonZe &R A 440 1E I, 7% A AL Yt 22 B-cateninFla-SMA B F
EAMNARESNAEAREE. GF: AAINFTAENDNRABEREEEER, MREKHRETAAREAR
EBEB /NG L RARBIKM . SRFEAETE . B-cateninf L R E R, SXBAML, S8 EEA
M [ B-cateninRiE &, GRANFHNEFMEHBHE(P < 0.05). MassonFEERE~PRBET
AALE B HIRA 44, SXTIBAEME, BERA M5 EEA BHM(P < 0.05). a-SMARRBEANERE
7w~ SXTREAML, a-SMARREHAEAR, EHAN PR EESZERMP < 0.05). 4it: Bk
AANZFER G FROE H /NS R g0HE, RICAGMKI. SFIEMBYE; B-cateninFJREH N, BRIRE %
Ma-SMAKIRIEIE L . AAN'E JEA 440 1) & 2 7T B8 5 Wnt/B-cateninfE 51 BA <.
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Abstract

Objective: The pathological changes of kidney injury and the expression of -catenin and a-SMA pro-
tein in mice poisoned with AAN were observed to explore the relationship between Wnt/f-catenin
signaling pathway and AAN fibrosis. Methods: Male KM mice were randomly divided into three
groups: the control group was given 0.4% CMC 0.2 mL/kg/2d by gavage, the AAI group was given
AAI 5 mg/kg/2d by gavage, and the Aristolochia debilis Sieb. et Zucc group was given Aristolochia
debilis Sieb. et Zucc suspension 5 mg/kg/2d by gavage. Mice were executed at 4 and 8 weeks, re-
spectively. HE staining was used to observe the histopathological changes of kidney, Masson
staining was used to observe the fibrosis, and immunohistochemical staining was used to observe
the tissue localization and protein expression of both -catenin and a-SMA proteins. Results: AAI
and cyanophyllum had toxic effects on the kidneys of mice. Mice showed edema, necrosis and de-
tachment of renal tubular epithelial cells after long-term exposure to AAI and cyanophyllum. The
results of -catenin immunohistochemistry showed an increased expression of -catenin in renal
tubular epithelial cells and significantly higher immunohistochemical mean optical density values
compared with the control group (P < 0.05). Masson staining results showed increased renal fi-
brosis in mice exposed to AAI, with a significant increase in the collagen fibril solvent fraction
compared to controls (P < 0.05). The immunohistochemical results of a-SMA showed that the ex-
pression of a-SMA was also significantly higher compared with the control group, and the mean
optical density value of immunohistochemistry was significantly increased (P < 0.05). Conclusion:
Chronic AAN mainly damages the epithelial cells of the proximal tubule of the kidney, manifesting
as cell edema, necrosis and detachment. The expression of S-catenin protein was increased, as was
the number of collagen fibers and the expression of a-SMA protein.
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1. 518

g 44 R R R i A D S 44 TR (Arristolochic Acids, AAS) 1544, 1E N #2572 2 5 ik R
MAIT[L]. % IS S4B P 2 D gnss . 098, SR, TR L2 [2]. AAs KRN FEIER IR L
HY, RS R PR R B, R E R B YRR | (aristolochic acid 1)1 AAII
(aristolochic acid 11) [3]. i xS 5 e % J& b 5 241 R S T 5T, R I B AT )2 I B AR 1964
FEIRE RN ORI K B IRAAE < SRS 90 £, LRIEF LT AR &AL EE
R, A RN IR R T E AT B SRR T 1990 AR EE I T R S SAE I
FIRS IF AU BEAAR I 245 3 SR [4] [5] [6]. WHIURM, BRIEANEZ GG AAs 12 S 3 DLE ket B 4R 44k
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T 38 5y A RRAE £ 1 50 44 % 5% (Aristolochic Acid Nephropathy, AAN) [7]. B Mt sz 254, #47+
WiGIT, <5lREMMAT S, KBSV E IR, MR GBS EN . FRESEEERE
SRR, SRR IGIT BRI T S e, ARTEREZE, AR N SRR R 8]

Wnt/g-catenin 1552 — R RS R HE SEl, S5 RKEMNNERE, BHarfeEm
SR RIL T 19 B Wt FLRFT 15 Ff 32 44 K 3L A2 4AR[9]. Wnt/p-catenin {55 38 B 7644 P (4% Sl FE A2 08
It Wit 5 15 5244 Frizzled X% A F1 LRP5/6 52Kk 45 A, T3 GSK3B MR IE I FIEBEIN & & R 1) 41 3%,
k) B-catenin 7EMIJ5T P (IREAE, Tl p-catenin 7E ML WAL R I LIS B4 EA%, 7ER% P B-catenin 5 T 41
Jif IRl -1~ (TCF) Alibk B2 384 53 K T+ (LEF) 45 & 3£ JE 3 LL SNAILL Al ZEB1 AR E R Wit SEJE K () K 5[10] . AHF
B UEHEAREE AAL ERIEE AAN DU R EIEFEH Wntig-catenin {5 5B IR, BRI 1S 1%
AAN )95 FAS AL AT Wnt/f-catenin {5 5@ B 7E AAN 21 4E40 K e it B e (1 FI ML, vk B AAN 2744k
FIRLEIAN R R G AR TT F BRI T 2%

2. MRSFE
2.1, Z5f. WFIRALEE

W AAL BRUE S (ZEE 96%, fit5: 211109M, PU)JI4Es&r4:4), & T = H AR ES: 8140036,
LR ZEERHN) S 0.4%I1) 58 H H 41 4 & 43 (Carboxymethylcellulose Sodium, CMC-Na) (#it%5: 20201203,
PR, a2 mg/mL ] AAL B, A (W B Z M R 2R ) B, e,
Fl 0.4% % IR 4N EHT 2, R3] AAI S8 2 mg/mL M AFEME. HE QB :
20201104, Jb5{EIEE); Masson Ytk &t 5. 20210428, JLRiRER): B-EIE H(B-catenin) il %
RESUAGI S : 00100092, R =MEAER); o P UILEN S A (a-Smooth Muscle Actin, a-SMA) % % i
PR HIL 5 : PA1-26204, Thermo Fisher scientific 22 &]); %% 414k (Immunohistochemistry, IHC) SP {71 & (it
51 2222B301, JbEiHAZ4Hfr); DAB R & (#Hk 5 20220718, dbai 22 AR R R A F]) DMIL LED
DFC425¢ Y B ABe (k1) -

2.2. LRI

8 JEWE I HENE KM /R 36 , REE(32 £ 5) g, E 5T HH R 25 R 28 Al R 2= B SEBR B R O Al 3R,
EIAEE, BHEE. YUK, SEIRRE i 4% MR (S2I6 sh P48 R 46 B #2545 7 (GB/T35922018) ) R AT

2.3. B R R GES
¥ 36 R/NR o b EMEE— &, ARk, BEHLD N34, MEH. AAlI HINEKREH, &

4112 H o xHIRAL/N BREE 5 4525 0.4% CMC 0.2 mL/2d, AAI ZH/NGRUEE B 4525 5 mglkgl2d, 5 AR F 4/ B
B 45251 AR B 5 mg/kg/2d.
2.4, HARE

25T 46 Ja B 5 IR AR AL ) /N R 2y ) 58 4 RIS 8 R & BENLER 6 R, B b 220 I8 Jlas v 5 iR
e, FEREREMLE, FHERFALZE, FH PBS #H4THEF, BHEHAREAR, WIRE 2 AW, PBS Wik
SR 4%% T W IR [ € .
2.5. HLARIEF G

Kl e i B R H S 2R K. —HIEER ., BiE., G EY A (BEE 3 um), BT -
L (HE) S Masson Jetty, 7E2: B WSS It 200 BEAR 1L, .
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26. RFENLSEE

KPR TN 60°CHERE 2 AN/ RRE D) R T AR, N ZHZ L 1L 1% 10 min, FHBE L8
BEAT K, BT PBS Sl iR e . FATE RN TTIE S B IR AE 5, W0 o s i S A 1 i FEL T 751 (3%
H,0,), Z i & 10 min, F PBS L ¥RIZ¥E 3 KoM 100 pL th = MiE 3 PV, =i % & 15 min, g-catenin
PiA(1:200), a-SMA HUiR(1:200)F%, hn 100 pL, MARZEAMLIEE &, 4Cidn, H PBS iz
Beo N 100 pb AP E SR IC L FE TN/ 196 Piik, EiRIFE 15 min, A PBS LRk . 0 100 pL
BARBEARICBE R U0 AR TR, =M E 15 min, H PBS SR Pt . i 41 DAB &,
FRWE 1~3 min, 7E8 FWERIPHME AL RIK IR RN . FE RSB R . TIARREG. BEEERK,
RUTEIN 2K 1. ZH2K 115 min, FERIERE D% B TSR E BRI,

2.7. BIRESHSAE

o B2 A FN Masson Gt (1) EAZ A8 FH Imaged 35 BH M e 5B A7 BEAT e T H[11], SEEG 45 SR DL SPSS 24.0
AT G0, BIEHIUIX £ s FoR, UG ER (7 ZFF R ) R H IR & 5 2 5T
(one-way-AVOVA) LL#E; P <0.05 F#nZERA SR o
3. R
3.1. BAES AAI 3/ RSB RS

B HE Yt M8 1 AAN PRI . 45 R BoR ST, NRREET AAI A ARE 4 A
JE B R A EREL, nT IS /NEE YK, S E NS B A IURIR G O A MR AR R v 4
M2, HANEDRE NG LRI R G ARG KSR, B NERR R R A, B
T AAI FIE AT 8 5 B /NEE Y Ik BER 4 AL %, B /N b R 4Bt B 7 K i SR BT i 7%
AR B BT R PR A M Bk . AN AR AZ A K B N B (LA 1)

SRl !

AATZH

B

NIRRT AAI 5K 4 FY5 8 FlJa B R B SR MR LR . BEET AAI 5 AREEHEIE
hANVE BB BRI IR, By b AR G, B R A

Figure 1. Kidney changes in mice exposed to AAIl and cyanobacteria for 4 and 8 weeks after HE staining
LHEREBUERNRBET AAI 5FARE 4 A5 8 AIRBEHEMEK
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3.2. 1814 AAN 3325 Wnt/g-Catenin {55 B BN T

I R ARSI R R TR T AAI B KRE G EIE T p-catenin 25 RIS L. 4R B/R, R4
(1) p-catenin & [ G ALY B AATE 4 AR 8 BB K . SR, DNRREET AAI A
KA 4 5B /NEH p-catenin KA &, NXTHRAN 1.2 £, FEREEE/DNE R G0 %40 i 5 140
Mk SxEAMLL, NREEE T AAI FIEKE 8 )G, p-catenin B A KIFRESE— B m, AXIEA
1) 1.4 £, KERSELE/NE LR REZNOLE 2).

HAFH

. i 4L
B AATZH
TAEA

0.1 =

0.0

4J% 8Ji

INRRBET AAI 5EARE 4 85 8 G BT p-catenin & HFERAEMEE A . SRR B ER
p-catenin S H IR, BT AAISEARE 4551t /NE bR 20 a5 FI 240 i i A H B -catenin
HERIFRIL, 85 p-catenin & AR IAHE— B RETHMLN; p-catenin T LA FHPL % A S
SHRAM LA EFAE. n=5, 'P<0.05 “P<001, P <0.005.

Figure 2. Changes in renal g-catenin protein expression in mice exposed to AAI and cyanobacteria for 4 and
8 weeks after immunohistochemical staining

E2 REAUEEUZNERET AA 5EAKRE 4 F5 8 BREM f-catenin EEMFIELN

3.3. Wnt/g-Catenin 5585 B H 4k

i3t Masson Ze L5/ B B T AAL B AR Ja B HE BT 2 (250 45 R EoR, S H4LAEL,
NIRRT AAL RITEARE 4 J8 5 G R R AT e BCR AT AR R 1 22, 3@ 10l e (25 R AR I IR 2T 4 A0
DREAT G TR R, AAL AANE AR IR R T AE A B 80 S IRALAR L, /N B
T AAI MIE AT 8 Ji 5 B B2 it v i £ e e AN R AT 4 S ARy Bt iR L 1 225 8L 3).
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067 o Syl
T m AATAH
0.4 m HAAEH
029 ;
0.0-
4 8JE

INRBEET AAI 5FAKTFE 4 B 5 8 A5 5 5 Masson 4t IREER A BET AAI 5HARF4FMN 8 HG,
YRR IR 4 Ria %, S ieMt, RESHEARSFHI T BE®E. n=5, 'P<0.05; “P<0.01.

Figure 3. Change in collagen fiber expression in renal cortex of mice exposed to AAI and cyanobacteria for 4 and 8
weeks after Masson staining

B 3. Masson RENENERRET AAI 5FAE 4 A5 8 AEBRERRAURFRIEEN

B AT BT AAL FIFEARE/DNRERK a-SMA EAXREHITNE, SRER, MREE
T AAI FIEARTR 4 FJG, SATHRAML, o-SMA EAMKIEF RIS, REERTIRAMBA, AxTiRA
) 1.4 50 Es HXPREAAREL, DR T AAL FIE AR 8 G, AAI L o-SMA & 3R i if
A1 1.6 f5, BHAREAE RAR HE TR 4).

4f 8l
ST
AATZH
HAREH
0.6 L
= AAIA
044 x = m HAREH
L=
0241
0.0

47 8
INREBEET AAI 5FARE 485 8 HJGENE o-SMA A RIEFMREE A SRR AEHE R a-SMA EAHE
15, BHET AAl 5ERE G EIEH/NT ERAREZE o-SMA S H; p-catenin G 24013500/ % FEAH 5 Xt I 2
MEHEFE. n=5, "P<0.05; “P<0.01; P <0.005.

Figure 4. Changes in renal a-SMA protein expression in mice exposed to AAIl and cyanobacteria for 4 and 8 weeks af-
ter immunohistochemical staining

B4 REEUREURNERET AA 5FEAE 4 B5 8 AFBM «-SMA EEMFRIALK
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FEL A

4. g

HARFENG R EMY), ERENAAZ, SIEAPREAGR IR NG [1]. FRRH, SRR
EPIRIFEE R IR T E S AAL EERG B E NS HR TN, S5l g B
ARG, Widk, dE— DB SE/ANE LA 4Eib[12]. B, BAff AAN SRR TP ARG I R R S
Wnt/p-catenin 15 5 I8 i 2 [8] (1) 5¢ &5 T AAN [Z Wi AR 7B EEE L.

NRBRET AAL 5ERE 4 FAUK 8 FJG, KEB/MNEEEY K, B/ANE R4 A [F 2 B 1
Wi, MR 4R, EHIL T 50— MRS NG LRI, AR RIFIRTGE, RRY, 4
Bk, S0 E SR NG E R AS 18], Ui AAL NS IEE BN, RSN
R, fERRYE AAN R B RES, SRR NE B I B IRB R, A AR NG B
ML, TR T AAL FIRE T 5 AKE G/ IR SCER AR, W T AAI 251k AAN [ EZ
BV

WFFLR I, B HEHIN AAN 25 R B/ NE LR IR B /NG B ARIRAE . vk, JRil e /NS B
YA EMT HEMT 5] R LF4EAL, 12 B SR8 8 B 03 70U fa AN AR 0 3 LR R, 3 51 R 27 4 Ak AL 1) 1 AS B A [14]
Il Wnt/g-catenin {5 5 @ KNS5 T B IE BRI R, AR ET B30 Wt 8%, WnfefRE pH2E
/IN B 1) 5 27 A A AR Ty 5 DK (— il Wint $54705750) 204K 7T LD p-catenin IR SR FNZF4EAG[15]: 55—
Fh Wit $5 5077 Dapper3 ik 2 2 5 35050 bR AT BEL B 41 4E Ak sh A5 Y B-catenin 256l Wint B [ /2 £F 4
A TR R0 RN 4 2 A R AL AN [16] . IR SE 45 AR B, Wt (55l 5 T R A 44 ok 2], £
V6] J5 T A o P v 4% 2 T B P . JRAV TR % Wnt/g-catenin {5 53 4 4% 0 5K 1 -catenin S 411k
WHICR I, fE1EPE AAN KJEREFEF, p-catenin BIFRIE X IEAAAHLL B BTt &1, 4 Ji i 22 SRAE7E s A
MRz N . /R EE T AAIB JEIT, p-catenin 2 RAEAEM ML N . 24 Wnt/p-catenin 15 5 8 B % H0E /5 »
JLSE N R RBIR B PR A REBE AR p-catenin, 75 SR P L B HEARY) B-catenin FR ZANMUAZ N, 518 T 41K
TS TGS p-catenin/EMT &42[17]. 45 3RFEH, 1 AAN KRR, WL 7 Wnt/g-catenin
5 S IS . FRATEE Masson 4t LK a-SMA s Ak Yt xd /N2 75 T AAL 4 A FN 8 i s 14T
YRR ROWEE, 5 RRM, DNRBET AAlJGHAYFEZZHNE, &)™ B ARX R4 2.7 1%
Pl Ll a-SMA s A4t Bt SR/ N R T AAL 4 81 8 TG a-SMA R X B ETH i, KEESE
MR ARG . Bk, AT AAN FR &I FEH 2805 Wnt/g-catenin 155388, {23/
T LA EMT, 257 B4 2. Mg e E NS BRI, XEARAMNSS TGS
s, WADEMIEEL «-SMA TR, HIHBAEEZS T AAN BIEL 4 id i

g LATR, HUATRN AAL R RE LS54 AAN 1R AE, BIF 23905120 AAN SR EESCE R . 76
18P AAN R, BB EEE] Wnt/g-catenin 15 S BE HM0E, 128 BRIEBE R /INE Bk 2k
EMT %4k, {2t AAN ZF-4E4b 1R R, (BT 2B —F Wit 38 % i AR B (1) Wnt/g-catenin {5 518 2%
PASZAS 58 B 5 1 2T LAk 2 A1 00 RIE AT A
mEES

BHE TROE SRR R A KY 7[2021] 004); 5/H4 A 7RI RHA AL -ZK [2022]—
fi 465); 2020 4 FHEE SCHE (B HG 3C1#[2020] 4Y209).
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