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(FE] HM 5T 251 (paeoniflorin, PF) 75 /)N B B 5 AH OC 2Pk 5 454 17 (sepsis-associated
acute kidney injury, SA-AKD H/EHI AL . 5k R AIIE I 1 33 A5 20 (lipopolysaccharide, LPS) Y
TrEEA /N SA-AKI ALY, 4 24 H 6~8 WA A IEPE C5TBL/6) /N B (IR By 20~25 o) , HIBEALECF 3R
0y 4 (n=6) : Xf B (Control 41 ) ; A5 RIZH (LPS 41 ) , M s 14 4 LPS (15 mg/kg) ; AT 24 1 41 (LPS+PF
20 ), LPS & 5 Aif 30 min [ 15 1 1 PF (50 mg/kg) 5 B-catenin 47 5714 4 5 77) BML284 40 (LPS+PF+BML284
2H), LPS AR 30 min, JGHE Fs 7 5T PF(50 mg/kg) , FRIE s 78 5 BM1.284 (10 mg/kg) o R HE B (a5
1 2H 2005 BRAZ AL T 54T Paller P43 5 SR H ELISA A6 1fi 75 WLET (serum creatinine, Ser) . Hr 21 ffd B
Jist Tt AH S A 5 iz 2% 25 11 (neutrophil gelatinase-associated lipocalin, NGAL) FIZLER , UL & B 2 20 O L 2
(hexokinase2, HK2) FLER I S A (lactate dehydrogenase A,LDHA) . H4iI[fi/» % -1 (interleukin-1p,IL-1B)
FE 4 A2 18 (interleukin-18,1L-18) F¥) 5 1 ; Western blot & ik B-1E #4451 (beta-catenin, B-catenin) |
Wl 1L B-catenin ™ (p-B-catenin®*) A 1% B-catenin DL K - 6 240 98 6 32 8 25 4 (c-myelocytomatosis
oncogene gene, c-Myc) BFRIE . &5 5 Control 41 FLK, LPS 41 HE 4 €8 i /R B IE A1 2132 40t , Paller P43
T+ (P<0. 05), IfiL#% Ser NGALIE I (P<0. 05) , FZHZUHK2 .LDHA KL i FLRR S5 A7 OB A TL-18
IL-18 &7 2 (P<0.05) , ¥ 4 21 i B-catenin , p-B-catenin’ ™ 41 ifi 1% B-catenin L) & c-Myce 635 FTH(P<
0.05). 5 LPSZAHLL, LPS+PF 41 HE 4 (0l /i B IELH Ut 50k, Paller 173 R (P<0. 05) , IfiLi Ser.
NGALFEMR (P<0.05) , B2 HK2 \ LDHA K I 15 FL IR A5 A7 S0 B8 1 4 AT TL- 18 (TL-18 75 4 ) > (P<
0.05) , ' £H 41 i B-catenin , p-B-catenin' ™ 4 i1 % B-catenin LA K c-Myce ik T4 (P<0.05) ., 5 LPS+PF
L, LPS+PF+BML284 41 HE Bt (4 /R B IELH 452 4N B, Paller P43 T (P<0. 05) , IfL 7 Ser NGAL
HIN(P<0.05) , B HZUHK2 \LDHA I Il 7 FL IR 45 A7 SN BE A 78 b A IL-18 L 1L-18 & 34 £ (P<0. 05) ,
B 4 415 B-catenin . p-B-catenin' ™ 40 i 4% B-catenin LA K c-Mye 2635 ETFH(P<0.05) ., &5 PF Al LAIZE
fifE SA-AKT, AL AT RE 230 1< 41 B-catenin/c-Myc T8 B, B B L 2 SRR A /K RN SRE R o
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associated acute kidney injury (SA-AKI) in mice. Methods Mouse SA-AKI model was constructed by
intraperitoneal injection of 15 mg/kg LPS. Twenty-four male C57BL/6] mice (6~8 weeks old, weighing 20~25 ¢)
were randomly divided into Control group, model group, PF group (intraperitoneally injected with 50 mg/kg
PF 30 min before LPS administration) , and B-catenin specific agonist BML284 group (10 mg/kg BML284 by
intraperitoneal injection after 50 mg/kg PF administration). The renal histopathological changes were
observed by HE staining and Paller scoring. ELISA was used to determine the contents of serum creatinine
(Ser) , neutrophil gelatinase-associated lipocalin (NGAL) and lactate, and renal contents of hexokinase 2
(HK2), lactate dehydrogenase A (LDHA), IL-18 and IL-18. Western blotting was performed to detect the
expression of total B-catenin, p-B-catenin'®*, nucleus B-catenin and c-Myc. Results Compared with the
Control group, the LPS group showed obviously damaged renal tissue, higher Paller score (P<0.05) ,
increased serum Scr and NGAL levels (P<0.05), elevated renal contents of aerobic glycolytic indexes such
as HK2, LDHA and serum lactate, as well as contents of IL-1B and IL-18 (P<0.05) , and enhanced
expression of total B-catenin, p-B-catenin'®*, nucleus B-catenin and c-Myc in the renal tissue (P<0.03).
PF treatment attenuated the renal tissue damage, decreased Paller score (P<0.05), reduced serum Scr and
NGAL levels (P<0.05), HK2, LDHA and serum lactate levels, and contents of IL-13 and IL-18 in renal
tissues (P<0.05) , and down-regulated the renal expression of total B-catenin, p-B-catenin'®*, nucleus
B -catenin and c-Myc when compared with the levels in the model group (P<0.05). While, addition of
BML.284 reversed above effects of PF treatment with significant differences (P<0.05). Conclusion PF can

alleviate SA-AKI, and its mechanism may be through its inhibiting the B -catenin/c-Myc pathway, thus

reducing the aerobic glycolysis level and inflammatory response in renal tissue.
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sepsis-associated acute kidney injury ; paeoniflorin ; aerobic glycolysis ; B -catenin/
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WU PRI, HK2 (LDHA FELIE A 45 A SR 1 i 45
b WA FOR R R T Z R S R B, e

BERE 2B BT, A SEOWH T i R T 0 BIK B0 15 I 240 R
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(nuclear factor erythroid 2-related factor 2, Nrf2) , i />
F 4 A % -1B (interleukin-1B, TL-18) FFA4IHIA 2 18
(interleukin-18, TL-18) YR, B035 /I BRI 1 Mt 453
3 (acute lung injury, ALD"™*, {H PF ] 758454 00K
T A Dl 2 /N B SA-AKIL, 1 Bk = A DG SCHR AR I o PRIt
AR H g Z 8 (lipopolysaccharide, LPS) I8 I
S /N B SA-AKIRCRL, 857 PF 7E SA-AKI H1 AR ]
LWL, BAEA PFIRTT SA-AKTH2 (BB .

1 #M#57E

1.1 %&Eshihh £ 2XA

24 H 6~8 Ji iy SPF 4 fdt B HEPE CSTBL/6) /N, 4
i 20~25 g, B 22 MR 2E LR s Y b SR L[ B i
AIIES : SCXK (H)2018-0002] . /NERIEH# #EE, A H
TROK NG BRI SR I (8] 12 h A2 o 3 oy M ] 5
LJEJE #4755 50 . LPS T 36 1] Sigma 28 7] 5 A7 2451
B-catenin 5 5 M 3 50 7] BML284 Il T 3¢ [ MCE A 7 ;
T HEEA (DMSO) FI g 2z vhh % ik (PBS) W T+t
IR TR BRZ B 5 T A D i 5 LT (serum
creatinine, Ser) | F PR 20 A BA 02 i AR G IR T iz 4k AR
1 (neutrophil gelatinase associated lipocalin, NGAL) |
MEFLAR \HK2 . LDHA IL-1B 1 IL-18 1Y ELISA i &
W1 b B AR MR EAT FRA B 5 B-ZE B T (beta-
catenin, B-catenin) 21k B-catenin ™ (phosphorylated
beta-catenin" , p-B -catenin' ™) | Wsha& A ( B -actin)
PO T 22 [ ImmunoWay 2 7] , -5 240 fitg Jad Jaa Fk
HH (c-myelocytomatosis oncogene gene, c-Myc) VA
[ 3 (Histone H3) PLA&IE T 35 [E GeneTex 2N H . L
1 AR S P A BRRS AT A AR B R, EAR 2 M R
BB HZE At (LDYYLL2024-258) . 5556
WA ShPsET
1.2 S¥4yimha

¥ 24 FUNRIZRELECTRIE D N AH (n=6) X
HAZH (Control 41 ) , #H [F] B [H] 25 745 2 7% DMSO (1) PBS;
BRI (LPS L) , R TE S LPS (15 mgrkg) ™™ s A5 1720
(LPS+PF4)  LPS#A5i 30 min BEESES PF (50 mg/kg)™;
B-catenin 4 S5 L 5 77 BML284 2H (LPS+PF+BML284
ZH) , LPS # EHT 30 min SEHE B 15 PF (50 mg/kg) , H5
IS I 5 BMIL284 (10 mg/kg) ™o AR A S 3Cik "
FAIF T T S 6 45 L, BE A2 LPS . PF Al BML284 (1) /] ),
Y2y s 2]
1.3 HARE

WA & T SA-AKI /)N BRUBE Y ) BF 5% K 2 E 7

TR 24 hHEATHOM Y A BT R A L ]
JECEREAS . LPSHEH 24 h 5, FHIGE HE 240 (30 mg/kg)
JR /N B, R LA RN, RBROATIX B R IFH T
DLE G 48 M 7 FLC W B X, 2 4R A2 o 1 A
A B COAMFE/INER, VI IE 48 5 JF I 5, 72
3 2 T MBS I B B O o B — D I ZH 2 R T 4%
2 F B R R B2 0E% ) 5 55— E 4 2
-80 ‘CUKFEfifAr N T IR ZE5E5) .
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S B EE A RIS o PR 2 44 % SIS AN VIR 1) B I L AR
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FE/P 104 AR X AT 100 4B /NE T . 8
e R 8™ i (B B IV (R B KSR 1047)
BN LR A SR AE 14, RIDIR R 5530 1 4, 40
RS IR e 1 5% 2 43, [a) B K i 14, 4 i 5T 25 3
61 143, A IRAEIC 1 8 2 43, B P 2EC 1 5 2 45
1.5 ELISA #]

L3 - FJC B B AR , 25 TR LV F 2R BE & 15 min,
4 °C.2 500 r/min &> 20 min, fEA0UCEE FIEW . BA
PR, FREL L g 4140, A 9 mL PBS, AR 205
FRARSIIR TR 5] o #4515 A4 °C 1 000%g E§.0> 20 min,
FEAE I, H2 M8 ELISA 3857 & d B 5 460 1,
I Ser NGAL MIFLER , DL M B 2 215 % HK2 . LDHA |
IL-18 I IL-18 7K
1.6 Western blot #

80 CHAHLLNK, W E AN, [/ 10%
T B EA R IR AN - R D IR R BE R FRL UK A B R &
Flw LM (PVDF) B F o PEBES A B-catenin |
p-B-cateninY654 .e-Myc —PTU Fl B-actin , Histone H3 NS
EE (B N 1:2000),4 CREIR. K HLE
JIES, fifi FH B AL 4% 1: 6 000 i B 90, I = & 1 h,
Tris-HCI 28 #h3h ¥ (TBST) FE/Pelt. & Ttk
HAL TP BEG , RAEFEMS , Image) #E47 K EEME TR, HE
PR 5 N S8 H 0K EEE T R ik B bR 2R E A XS
Tk,
1.7 %itFEHH

KHISPSS 25. 0831758117534 , R H] Graphpad
Prism 8. 0 AR & . SS90 84 1 it s %R HAF &
IEAAR, UL s Fom , Z 4L LBCR AR 207 2557
Mr, WAL I] FL AR F LSD- 456 . P<0. 05 N EFAH 5
E-3'E
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LPS+PF+BML284 41
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2.1 BADRBEIEAE R LEMEET
2.1.1 %QE/J\EﬁHEﬁEEEi“ e B UEE T U

%< Control ZH ' /NS L5 M T M, O/ INMES IE R B
INEAE I N R WL AY s 5 Control 4H HR 48, LPS 4H 5 /N
ook VB /INE LR A M BT S Ak B /NS AR I T D
KA, 5 LPS 40 LA, LPS+PF 40 5 /NS ok ek 4%
MK INE B FEA R, FNEE RN LER 5
LPS+PF 41 [ 4% , LPS+PF+BML284 4H ' /N | Fz 41 Jfd
Jazs Ak, B /INVE R I N AT LA A R, LA 1
2.1.2  BH/NEUEHA Paller P43 5 Control £H
b4, LPS 41 15 21 21 Paller ¥F- 43 B 344 (P<0.05) ;
5 LPS ZH A bt , LPS+PF 2H 15 40 21 Paller PF-43 FH i F [
(P<0.05) ; 5 LPS+PF 20 #H Lt , LPS+PF+BML284 41 5
204 Paller P43 A8 (P<0.05), WLE 2,
2.2 A4 R B AR AFED Ser NGAL 69 4%
ELISA {257 & 46 I 45 20 /1N BUE 3453 4 i 40 Ser
NGAL )% i . 5 Control 44 H 4%, LPS 20 Ser NGAL
SEUEIEM (P<0.05) ;5 LPSAH L4, LPS+PF 4 h
Ser NGAL & 2 ] i F F% (P<0.05) ; 5 LPS+PF 41 Lt
%, LPS+PF+BML284 2H "' Scr . NGAL % 2 HH I 384 Jin
(P<0.05). LK 3.
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40 A

Ser/(pmol/L)

20 4
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1: Control 28 ; 2: LPS 48 ; 3: LPS+PF 41 ; 4. LPS+PF+
BML284 #41 ;a: P<0.05,5 Control 2L}t4% ;b: P<0.05,
5 LPS 41163 ;¢ P<0.05,5 LPS+PF 20 b4k

B2 &H/NRSHEPalleri®s (x+s, n=6)

2.3 B/ RUE 447 HK2 \LDHA Fo o i SLBR 50 A &
Ve BE R IRAT S Z
ELISA 3271 & A6 5 2H /)8 B 2H 40 HK2 . LDHA
LY FLIR 55 A AW i 46 AR % B2 . 5 Control 4 [
A, LPS 40+ HK2 , LDHA A0 IfiL 7 3L R 7 = B 2 3%
(P<0.05); 5 LPS 4 L%, LPS+PF 4 " HK2 \LDHA F
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1: Control 28 ;2: LPS 28 ;3: LPS+PF 28 ;4: LPS+PF+BML284 28 ;a: P<0.05,%5 Control 2L} 4% ;bh: P<0. 05,5 LPS 2834k ;

c: P<0.05,%5 LPS+PF 4iibic

E 3 ELISA i&#ll&H/N R IME SHRGIREY Ser (A) (NGAL (B) & E (3+s, n=6)
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1: Control 28 ;2: LPS %8 ;3: LPS+PF 4L ;4: LPS+PF+BML284 8 ;a: P<0.05,%5 Control 2L 4% ;b: P<0. 05,5 LPS 201045 ;

c: P<0.05,%5 LPS+PF 411bik
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R
Western blot i I £ 20 /N B 'S 41 21 5. B -catenin |
p-B -catenin' ™ | 40 Jfl % B -catenin LA & c-Myc 8 H £
ik IKF o 5 Control ZH AH L1, LPS 2H 7 &4 [ -catenin |
p-B-catenin'™* AL % B-catenin LA K c-Myc 2K 1 %3k
A 34 (P<0.05) 5 5 LPS 414 [, LPS+PF 41 rf i
B-catenin , p- [3—cateninm54 AR HEAZ B-catenin DA K2 c-Myc
AW B R B (P<0.05) ; 5 LPS+PF 41 A
LPS+PF+BML284 4 H 5 B-catenin , p-B-catenin'®* 4l
Moz B-catenin L J2 (:-Myc% HFRIAIH W 3E I (P<0. 05),
WK 6.
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1: Control 48 ;2: LPS 48 ;3. LPS+PF 41 ;4: LPS+PF+BML.284 48 ;a: P<0. 05,5 Control 28}t4;b: P<0.05,5 LPS Z1}tb4

c: P<0.05,%5 LPS+PF 411b4k
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N BUSA-AKIT 89 & A& T 4t 55 7 A B if 69 38 3%
1o B ENE S S ik B A R AL AN T 2 Y
BB TR/ SA-AKT A& e | S84 2 17 B 4
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RIEHFTL-18 IL-18 Tzl PRIL, HEM /N SA-AKT
(AR 4% W] g 5 PF R AIRAT SEORH IR A 7K 1 0 90 B2 Ny A
Koo AN TR A () R T A R T A 9 A R
W& . WFFEEFL, PFAILLF V8 E W20 o PKM2 .LDHA
) mRNA FiI 2 (5 230k KT, FRARA AR I K77
Cynaroside 1] DLl ifi] HK2 . PFKFB3 F1 HIF-1a 554 4
T A O B AR 1 S R 3K (1 U I 2 L ML Y 1)
M2 BUEEAS N TR 22 2% B D REAR 03 10 B i 5
P2 B AIK PKM2 , LDHA 2545 480 0% fife ¢ Bl 1) ¢
I8, 90 IL-1B8 L IL-6 FI1 TNF- o %5 48 9 N 1 09 B Tl
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S X GARBFFLE AR . S5 S0 TE mRNA K5
TT R SR AR IR, LATR AN T 11 JRy B
3.3 PF 7T #t i@ it 47 4 B-catenin/c-Myc 18 % , A% B
AL BANERE KT B JE R, 25 fig )N R SA-AKI

B PF 0 R4 HL ] A BIESEAE PF IR YT 1Y Al
25T /N U TS B-catenin F5 SIS 7 BML284,
BML284 1] # [1] #4715 B-catenin, $ 5 B-catenin/c-Myc i
e EPERY L 455 % B, LPS+PF+BML284 41 /)N U 40
2 Paller PF43 LT, B 40545 &9 Ser NGAL S I, 5
4493 52 i Jor B 5[] Bk 2 20 HK2 . LDHA i IfiL 775 LR 5
H A BEIRE R AR S SE R T TL-1B8 IL-18 5 514 5 38
i#% £ H & B-catenin , p-B -catenin" ™ | 4 0 #% B -catenin
DI e-Mye FibThmr . PG, /N SA-AKT Y Jin = 1] fE
5 BML284 B4 1% B-catenin/c-Myec i % , 14 1l 480k 8%
i S o E RIS 35 0 ZHOU %5 % 3 | 1 e 20 15 1
A HIAE A p  5 LPS ZHAH L, LPS+BML284 £ B-catenin
1 F kAT BT, RAE R T TL-18 IL-6 .\ TNF-o 19 B
B B koks e AL 4 MRS b miR-100-5p 7] LARE
I IL-1B . IL-6 A1 TNF-o F 1% 1, {H £ BML284 T Tl J5
R RAE PR T IR 0, 9 S N, B ks A A
Pt B S A e

2P i3 (acute kidney injury, AKI) &4 )5,
B-catenin/c-Myc 18 BT , p-B-catenin® #4111, 411 iy
JEH L B-catenin IO ZAAZ L, BE 2R B-catenin
(235 , TR BE T I o-Mye (9% SR B, HU
S IETEAE T, AKL R 30 B 40 S 0 e | 2R3 S 3
it 1 0 1 p-B-cateninWM\?H}ﬂ@ﬂfi B-catenin (3K, I />
IL-1B ) mRNA /K, 22 it AKI, SA-AKI (1) 3h#) 120
Mg A 7 | Fractalkine RJ 34 /il B B-catenin | c-Myc A9 5
AT AR HE S RE N, I EE SA-AKT™ . A RFSEIESE
c-Myc 5 HK2 LDHA EE[]_L3i#%) E-box (57 -CACGTG-3")
g4 PR HK2 \LDHA %5 5% K BH3E , 58 InAG S 0 i i
RS BIFERI,/NRAE NEIEE 5 5 B-catenin/
c-Myc i % B0 (LDHA [ 3 28 B IR 4208 P A /K 1
SR A L FIRBIFT 4 R G A S48 SR — B

AT 5 W 5L 5] LPS+PF+BML284 4 5 LPS+PF 41
AH I B 25 R, 26 B BML284 1] LL33i &% PF A 4R 4P 48 11
HED PF 7] GEE 1 40 1 B-catenin/c-Myc i [ , B B 41
LU SERE IR AR KT S R AE RN, G2 /INERL SA-AKIT, Y
TE S L0 SR B RS T, o 75 76 20 i S ik — 25
Livallos

2E [ ik, PF Al RAVS 4% SA-AKT, HAL i Al e 2 m
T 0] B-catenin/c-Myc 18 % , FEAIG B 21 2345 S0 19 i
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