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[EE] HM WITHEAFEL Z (Celastrol, Cel ) 78 i 52 ¥ iR 4 (sodium oxalate , NaOx ) 5 5 19 2 1k
B 51405 (acute kidney injury , AKD MR AARTTE R A 7E R S ML . D51k 3 C57BL/6 Mt /N BR (AR 1
8~12 J& , R i & 22~24 o) , $i ALK T 36370 My 3 41+ Saline 21 (X FR 20 ) i s v 56 A= BUER UK, TE # 1K H
7K s NaOx 2 (#5421 ) , B2 s v 4 NaOx (75 mg/kg) , NaOx 353 (50 pmol/L)AE MR H K s NaOx+Cel 2H (337
ZH) 0T 24 h B B TE ST Cel (1 mg/kg) , i 16 1E 5T NaOx (75 mg/kg) , NaOx IE ¥ (50 wmol/L)VE N K ,
24 h ]G WA T B biAs o 18 HK-2 20 A s A 0, e B AL A 7 375 53 0 4 4 - Medium ZH AN FEAR B 5 NaOx
ZH I A NaOx (29 J&F 500 wmol/L) &b B A1 IS ; NaOx+Cel 2H 78 T Ak FE Cel (24 B 400 nmol/L) 2 h J5 il A
NaOx (244 & 500 pmol/L) A BEAN A ; NaOx+Cel+BA ZHAEfITA NaOx (4 & 500 wmol/L)2 h J5 il A NF-kB
PBh ) BA (24 B 8 pumol/L) Ab 38246 it , At 20 3R [W] NaOx+Cel 41,24 h J5 U SE A AL 4001 . SR Von
Koosa 12 [l 766 B 52 56 ML ER AR DT s R T HE Yo €0 UL B IIE 41 800 BT 21T 45345 7F 40 5 >R FH CCK-8
I NaOx Fl Cel 1) feidi e FE 5 SR AR MIE AU PR 2R AL ; 2% ] THC A0 OPN .CD44  KIM-1 . NGAL .p65.1L-18
BAX ,Caspase-3 i35 ; Western blot 1] OPN ,CD44 KIM-1,p65 .P-p65 . IL-18 T ik, &5 shiss
55, 5 NaOx A E , NaOx+Cel 4/ R AR /D (P<0. 000 1), B /INE Z 3542 (P<0. 01) , LG IR K
FILEFFEAR (P<0. 05) , B HEZG B 207 OPN 5 CD44 5 3145570 1 KIM-1 5 NGAL R AEAH 550 T p65 5
IL-1B JAT- M550 T BAX  Caspase-3 F A2 F % (P<0. 05) ., TAEANMISZKH, 5 NaOx ZHAH EE , NaOx+Cel
ZH Y SR AT IR (P<0. 000 1), 537 OPN 5 CD44 35 R[4 (P<0. 05) , RAE5> T 1L-18 Fl P-p65/p65
1 FLAE T 38 (P<0. 05) , B 445345 7 KIM-1 R (P<0.05) . 5 NaOx+Cel ZHAH It , NaOx+Cel+BA 4 i A%
BB .48 22 (P<0. 000 1), 84E 73T IL-1B Fl P-p65/p65 4 FLAE E TH(P<0. 05) , B #5455 5> T KIM-1 1 % (P<
0.05). &5 TAMEL R T B L I NF-B (175 A8 NaOx 75 519 B 4 40 H SR I TR AKTL
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Celastrol attenuates sodium oxalate-induced acute Kidney injury and crystal
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[Abstract] Objective To investigate the role and possible mechanism of celastrol (Cel) in sodium
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oxalate (NaOx) -induced acute kidney injury (AKI) and crystal deposition in the kidney tissues in mice.
Methods Male C57BL/6 mice (aged 8~12 weeks, weighing 22~24 ¢) were randomly divided into 3 groups.
Saline group (control group, intraperitoneal injection with normal saline and drinking water freely), NaOx
group (injured group, intraperitoneal injection of 75 mg/kg NaOx, and drinking water containing 50 pwmol/L
NaOx), and NaOx+Cel group (treatment group, intraperitoneal injection of 1 mg/kg Cel firstly and then 75 mg/kg
NaOx in 24 h later, drinking water containing 50 wmol/L. NaOx). All specimens were collected in 24 h after
NaOx injection. HK-2 cells were randomly divided into 4 groups: Medium group (no treatment), NaOx group
(500 pmol/L NaOx), NaOx+Cel group (400 nmol/L. Cel pre-treatment for 2 h followed by 500 wmol/L. NaOx
treatment), and NaOx+Cel+BA group [8 wmol/L betulinic acid (BA, NF-kB agonist) after the interventions as
the NaOx+Cel group]. Cells of each group were collected in 24 h after corresponding treatments. Von Koosa
and cell adhesion assays were used to observe crystal deposition. HE staining was employed to observe renal
histopathology and score the damage. CCK-8 assay was utilized to detect cell viability to obtain the optimal
Immunohisotochemical

concentrations of NaOx and Cel. Serum urea and creatinine levels were detected.

assay was conducted to detect the expression of OPN, CD44, KIM-1, NGAL, p65, IL-1B, BAX, and Caspase-3,
and Western blotting was performed for protein levels of OPN, CD44, KIM-1, p65, P-p65 and IL-1B.
Results The mice in the NaOx+Cel group showed reduced crystal deposition (P<0. 0001), attenuated renal
tubular damage (P<0.01), decreased serum urea and creatinine levels (P<0. 05), and declined expression
levels of the renal adhesion molecules OPN and CD44, the kidney injury molecules KIM-1 and NGAL, the
inflammation-associated molecules p65 and 1L-1B3, and the apoptosis related molecules BAX and Caspase-3
when compared with the NaOx group (P<0. 05). In in vitro study, the NaOx+Cel group showed reduced crystal
adhesion (P<0.0001), decreased expression of the adhesion molecules OPN and CD44 (P<0. 05), down-
regulation of the inflammatory molecule IL-1B and P-p65/p65 ratio (P<0. 05), and down-regulation of the renal
injury molecule KIM-1 (P<0. 05) when compared with the NaOx group. In the NaOx+Cel+BA group, crystal
adhesion was significantly increased (P<0. 0001), the inflammatory molecule IL-1f and the ratio of P-p65/p65
were increased (P<0.05), and the kidney injury molecule KIM-1 was increased when compared with the
NaOx+Cel group (P<0.05). Conclusion Cel may reduce NaOx-induced crystal deposition and AKI by
inhibiting NF-kB activation.

celastrol; sodium oxalate; NF-kB; acute kidney injury
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A RE AT S S sh P LM A8 R . B R
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1.2 XA

Cel(C0869)My [ {8 E MERCK 2 7] ; NaOx(62-76-0)
W H T~ 2R 0GR 23 ] 5 Betulinic acid (BA, S3603)
H 2 [# SELLECK 2\ 7] ; KIM-1(YT5888) HifA& I [ 3 [F
IMMUNOWAY 3] ;BAX(AF0083) \Caspase-3(BF0711)
PUR I H € B AFFINITY 2 A 5 p65 (A22331) . P-p65
(AP1294) fiiAig [ s 2 #4874 Al 5 IL-18 (16806-
1-AP) \NGAL(26991-1-AP) H A& iy [ 587 = J8 2\ ]
CD44 (ab157107) HL & 1 H 3 E ABCAM /& F] 5 OPN
(PB0589) Ht A& iy 7 = ¥ 1 + 78 4= ¥ 28 7] 5 OPN
(88742T) . P-p65 (3033T) ¥t & g H € F CELL
SIGNALING TECHNOLOGY % 7 ; B-ACTIN (AP0069)
PuiRMg A 32 BIOWORLD 22 7] s HRPARiC A9 L Fi e
— ¥t (GB23303) . HRP #5 ic #Y 1L F Ht /b B = T
(GB23301) M 7 sRIFELE /R A= w5 HK-2 4 il & H
K5 7% 3 (CM-0109) Ity [ 1% 70385 75 28 A i BB &)
CCK-8 i 57l & (BG0025) W H F R 6 A=W A |l o I3
ARZF (HE) Y57 £ (G1120) 5 e il &
(Von Kossa,G3282) 1 H At st B K ERHE A Al .
1.3 ik
13,1 /MR /NS N IR S AL 2
>k Saline 20 (X REZH ) . NaOx 2H (314540 ) #1 NaOx+Cel
HORITH) , 416 H o NaOx 41 18 5 1) 75 me/ke
NaOx, [a] B 45 F 50 wmol/L NaOx YRR FE 24 h; Saline
ZH M T S A A FEER K R 45T T R A K
7% 24 h; NaOx+Cel ZH 21 24 h I8 1 13 5 1 mg/kg Cel,
2 J5 M S 1 8 75 mg/kg NaOx, [A] B 25 7 50 pwmol/L
NaOx A MR 24 ho AbBE/INER, $i MR BRI , e 4 i
T, 2RO 0055 S5 R AT T -80 CUKAR s BUE , &2 Bl
FETE 4% Z2 WS W, 4 B H 2R AF T -80 "CiK
Fio UL LARAHF G285,
1.3.2 4AMeEm HK-2 40l ) HK-2 & R %
HTF 37 °C.5%CO,5M TR F . FRANEAL T X HoE K
R BT RN T A G TR 6 FLAR Y, FRp i A K 2 AL
M TR 60%~70% I} FF 4R Ab R, 4324 4 41 - Medium 21

AVELLH ; NaOx ZH A NaOx (29 5 500 mol/L) &b F
ZH il s NaOx+Cel ZH 76 T Ak P Cel (283 &£ 400 nmol/L)
2 hJG A NaOx (23 & 500 wmol/L) 2b 34 il ; NaOx+
Cel+BA 41 7E /il A NaOx (249 Ji£ 500 pmol/L) 1Y 2 h J5
JIA NF-kB #8150 BA (U 8 mol/L) AbFEAT MY, 4%
[] NaOx+Cel 2. 24 h J5 B4 A0 M ] T 5 2555 .
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PRZEFIUIF K -3 22 i A2 42 18 K2 55— P s s e Ao
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MG HE 3000 & 361 5 E 17 g o, A Be 48 0F R 42
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L L VP AL AL A S 2 1 /N IR T A 5 6 VBN
Wi N R SE R R B RIS, PR R
W k- 045, #5145, B4 0%~10% 52 43, i
>10%~25%; 3 43 , 401 >25%~45% 5 4 43 , 51 403 >45%~
75%;:5 53 , Wi0i>75%~100% . e M 4 P2 4 R b AT
SN A R T |2 S
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FJe RS Von Kossa 4 iatii & il B B T4, B
BT A, AR BEMLIE I S I TR GE bt o
1.3.6 4NV e AEAnMREFRAR 96 FLAR T A
AN % 2 A B2 7 NaOx AN [ B2 A 82 1) Cel 43 J31) &b 2
HK-2 4011 24 h, FEfd ] CCK-8 3857 A A6 I 40 B A9 35 17 o
1.3.7 ZMZEMSCE FEA s SR AR 6 FLAR Xt
HK-2 4 Jl k47 45 A Rl Ab 3L, PBS B 31k, 2%
Bk A 55 4 M 25 G 1 d AR B ROEE T AR AR A IR
Bkt , & 2 BEDLE IS ML AT GE o0 o

1.3.8 Western blot f il X 2 B % FE A 6 FLAR A%
RS2 o) | WG S S =i 0B B W O
it 30 min , B 5 AT 25 O RCER B (IR A VR, R VR
WA Loading Buffer 100 ‘C/K ¥ 10 min, & 415 43
FEORAF o HLER VI C B4 A BERE , FL UK 150 V
HEAT, 400 mA HLFE 30 min 2 PVDF I, JH 35 P W 35 4]
75 minJ& , IIASRSLN—Pi 4 ‘Cidk, ¥k H 2R, TBST ¥k
WEIMA HRPARIE A L AP R — P =5 F 75 min,
TBST R 5.

1.3.9 THCHKM  ZB LSS F 2B kAL |
M BRAN I B FAE 52 5 , 3% i3 EAL EIFE 15 min 25
iR AL, BT 5%BSA Z iR 341 75 min, il
ARBUNER— PR A 4 Cid , ik H &R, AR Y
HRPARIC I —HiME & 75 min, ZJ5 DAB .4, B (4,58
BRIR AR B Y, KB TR B R, AR TR
I,
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