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Abstract: Objective To study the preventive and protective effects of Jingfang Granules (JfI[555ii) on aristolochic acid I-induced

acute kidney injury in mice. Methods Male C57BL/6J mice were randomly divided into control group, model group and Jingfang
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Granules low-, medium-and high-dose (4, 8, 16 g/kg) groups. After 2 h of administration, except the control group, the other groups
were ip aristolochic acid I (10 mg/kg) for three consecutive days to establish an acute kidney injury model. After the last administration,
creatinine (CRE) and blood urea nitrogen (BUN) levels in serum were detected; Hematoxylin-eosin (HE) staining was used to detect
the pathological changes of renal tissue; TUNEL staining was used to observe cells apoptosis of renal tissue; Malondialdehyde (MDA),
glutathione (GSH) levels and superoxide dismutase (SOD) activity in kidney tissue of mice were detected; ELISA was used to detect
monocyte chemotactic protein-1 (MCP-1), tumor necrosis factor-o (TNF-a), interleukin-18 (IL-1p) and IL-6 levels in kidney tissue;
Western blotting was used to detect protein kinase B (Akt), murine double minute 2 (MDm?2), p53, B-cell lymphoma-2 (Bcl-2), Bcl-2
associated X protein (Bax) protein expressions in kidney tissue. Results Compared with control group, levels of BUN and CRE in
serum of mice in model group were significantly increased (P < 0.01), and kidneys had obvious pathological damage, levels of MCP-
1, TNF-a, IL-1B, IL-6 and MDA in kidney tissue were significantly increased (P <0.01), SOD activity and GSH level in kidney tissue
were significantly decreased (P < 0.01), indicating that renal cells were damaged by oxidative stress; Number of apoptosis cells in renal
tissue was significantly increased (P < 0.01), pro-apoptotic factors p53 and Bax protein expressions were significantly increased (P <
0.01), while Akt, MDm2 and Bcl-2 protein expressions were inhibited (P < 0.01). Compared with model group, Jingfang Granules
significantly improved the pathological damage of kidney tissue of mice, reduced the level of inflammatory factors in serum, regulated
oxidative stress, up-regulated the expressions of Akt, MDm?2 and anti-apoptotic protein Bcl-2 in renal tissue, and inhibited p53 and
Bax expressions in renal tissue, reduced the apoptosis of renal tissue cells (P < 0.01). Conclusion Jingfang Granules can alleviate
acute kidney injury caused by aristolochic acid by resisting oxidative stress and inflammation, and its mechanism may be related to
regulating Akt/MDm2/p53 pathway and inhibiting apoptosis.

Key words: Jingfang Granules; aristolochic acids; acute kidney injury; inflammatory response; oxidative stress; cell apoptosis; protein

kinase B/murine double minute 2/p53 signaling pathway
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092202-3084).
1.2 AR5

JRIRE R (FIES 80022202002) HI& Fe i 2 4E
R A B FIHR A T YRR TR TR R /3 50> 98%,
fit5 A800933) e H b st LI A 4L T 7= d A PR A
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( interleukin-1p , IL-1B ) #& | ik # & C(#t 5
SEA563Mu). IL-6 il il & (#t'5 SEA079Mu)
B0 B = e BE R R A IR A A A
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& (5 A003-1-2). At H K (glutathione, GSH)
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JEREE . DS-U3 R R4t (HA Nikon A ],
2 Ik
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T 5%BSA 1 E M, AR —H, 4 CHELRH;
TBST ¥edk)a, WMAZHL, T 37 CHFE 120 min,
TBST ¥ 3 s, I ECL &Gk E &,
Image J #4538 510 AR BE AR
27 GitFE
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mE 1 for, SITHRAE, BN RITE
# BUN 1 CRE 7K P 5 (P<0.01); Hi
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Table 1 Effect of Jingfang Granules on BUN and CRE
levels in serum of AAN mice (xxs,n=26)

Ml sHlE/(g-kg™") BUN/(mmol-L™") CRE/(umol-L™h

PO — 8.22+1.31 7.904+1.10

et — 41.87+3.43%  141.33+12.18%

bl 16 29.124+1.92"  101.72+5.66*
8 3470+1.97**  103.9842.94"
4 30324£2.79"  104.631+3.36™

xR #P<0.01; SRALLE: “P<0.01, FXF
#P <0.01 vs control group; **P < 0.01 vs model group, same as below

tables
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3.3 FIFFERXT AAN /RS RN KTERE FIeHRI
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W 2 fio, SR, AR/ R E 4
21 MCP-1. TNF-a. IL-6 J% IL-1B 7K P14 B & Ft
B (P<0.01); SRR, SAZHAE/NREH

Zid MCP-1. TNF-a. IL-6 & IL-1B 7K~V 5 2 %
ik (P<<0.01),
3.4 FIEEHRIXT AAN /)NR B BALS N ISR
A

w3 pon, SxTHRAE, BN R E A
2l MDA 7K FBlETFE (P<<0.01), SOD i&PEFI
GSH /KT B &K (P<0.01); SHEAIZH L,
BN EASH MDA KT RERK (P<
0.01), SOD % & GSH /K FEEFHE (P<0.01).
3.5 FIFEHR AAN /RS LA ZRARA T RIS

WK 2 fioR, 4iiifZsent DAPI B 45 7R %5k
FIOR o, BT 4Rz hakt. Ik 4
i, HXTREA R, BRI TR S /NE A
M HE®E (P<0.01); SEEMALE, B
AL 2% 77 R LR T R B PR 4 i K H B Bk (P<

0.01), HEFIEFM.

B X200

| %400

BT IRL 4 g-kg!

JRIBTRHE 8 g-kg™! FRIB R 16 g-kg!

1 FIFGFRST AAN /NR B HARBEELHIFAE
Fig. 1 Effect of Jingfang Granules on pathological changes of kidney tissue in AAN mice

#2 FIFFERIXT AAN /NRS4HLA MCP-1. TNF-a IL-6 1 IL-1p 7K RIS (x+s5,n=8)
Table 2 Effect of Jingfang Granules on MCP-1, TNF-a, IL-6 and IL-1p levels in kidney tissues of AAN mice (x+s,n=28)

451 &gk MCP-1/(ng-mL™") TNF-o/(ng-mL™") IL-6/(ng'mL™") IL-18/(ng'mL™")
pagiGl — 34274231 14.81+0.83 3.64+0.28 8.73+1.19
T — 53.38+3.08" 21.15+0.61% 12.74+1.14% 16.71£1.49%
iR SEA 16 38.47+3.02* 16.07+1.00" 7.84+0.50* 10.13+1.12*

8 40.0240.88™ 17.444+0.68" 8.41+0.67" 10.57+0.95™
40.60+2.87* 17.95+1.34" 8.69+0.52" 11.384+1.38"

3 BRI AAN /R B 2HZE A SOD JEMEF MDA, GSH KEHIEM (¥+s,n=8)

Table 3 Effect of Jingfang Granules on SOD activity, MDA and GSH levels in kidney tissues of AAN mice (x £ s,n=38)

2H ) HlEA g kg™ SOD/(U'mg™) MDA/(mmol-mg™") GSH/(umol-g ™"
pagiGl — 474.27+26.36 4.14840.448 11.63611.331
T — 264.21+33.26" 8.6571+0.164" 6.013+0.599%
iR SE A 16 386.85+36.75" 5.661+0.729* 10.0214+0.847**

8 370.48 +40.68""
345.89+11.18"

9.492+1.004™
8.3671+0.684™

5.873+0.627"
6.058+0.658"
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Table 4 Effect of Jingfang Granules on cell apoptosis in
kidney tissues of AAN mice (x £ s,n=75)

IR BURL 4 g-kg!

50 gm
FIBRL 8 g-kg™'  FHIBTBURL 16 g kg™
2 FIBEERIXT AAN /R B LALURBUE T RIRNE (X 200)
Fig.2 Effect of Jingfang Granules on cell apoptosis in kidney tissues of AAN mice (x 200)

3.6 FIBFERAIIT AAN /MR B 2HL] Ak/MDm2/p53
BEEXERRENFM

W 3 figk s fros, SRHEA R, ARALLL/)N
R 2 pS3. Bax R ARIAKFEET & (P<

3 e 0.01), p-Akt. MDm2 Fl Bel-2 & (133K T4 i %
o} — 0.0040.00 .
* . SRR R, AT NS
it — 135.25+11.80% PR (P<0.0D); 'ﬁi‘ifﬂttﬂ *%’D( AR R
. y 4013 41451 ps3.Bax 2 (1K T B BE(P<0.01),
35.6044.03" p-Akt. MDm2 Fl Bel-2 2 FIRIAKFH8 W35 TH
49.40+3.50" (P<0.01),
P-AKt ——— — — 0 ()| ()
MDIM2 —— — e 5 55|

p53 o | 5.3%10%

BUll  —— e —
Bax  — i ce— e m— ) 6 | ()}

[B-aCTIN | .2 < 104

16 8 4 PO F5E7
SRR Wk (g kg )

3 FIRFERRIXT AAN NS4 H p-Akt. MDm2. p53. Bax #1 Bel-2 & A RIEHIEN
Fig. 3 Effect of Jingfang Granules on protein expressions of p-Akt, MDm2, p53, Bax and Bcl-2 in kidney tissues of AAN mice

| 2.1X10*

£5 HIBFBRIYT AAN MR SLELAH p-Akt. MDm2. p53. Bax #1 Bel-2 EERIEWEM (xts,n=3)
Table S Effect of Jingfang Granules on protein expressions of p-Akt, MDm2, p53, Bax and Bel-2 in kidney tissues of AAN

mice (xts,n=3)

N o EHMANFIEE
AL ARk p-Akt MDm2 p53 Bax Bcl-2
o} R — 1.16+0.08 1.17+0.08 0.18+0.04 0.31+0.15 1.1640.01
it — 0.14+0.01%# 0.16+0.11% 1.12+0.11% 1.20+0.03# 0.27+0.16%
Eall5a ik 16 0.974+0.11* 1.014+0.05™ 0.554+0.07" 0.5040.08"* 1.06+0.11"
8 0.7740.06™ 0.8140.08" 0.7940.12* 0.77+0.11* 0.8840.06"
4 0.5240.02"* 0.514+0.07* 0.914+0.15* 1.0240.12 0.5940.14*
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KA, LRSS —PIAh 2 KRR s J8is . s &
MIFTERE & B2 J6, Se8). ArsARne, —Jt—
B, —B—HG R AANSAZ AL SR, 5T
L, THEAHE, SR, THEiE= )%,
RE TR NG, NEATOEIL, PRERKIZER,
THEAMEN R, I sKEAT =4E, A S RULIEAT
TobH o ZBEAESERIESE, J7H KE > 29 B A HR
PrEA . PO TR R 18-200,

ASEEIBISIESE 3 dip LHARTR 1 (10 mg/kg)
D ERST T FEAA TR T BUN R S B, 45
R, 50 A B, B /N RS Y CREVBUN
KR FE TS, RUVNRE D RE B R/
BB SR B P R, AR/ BB G B
B NE LR AR TEIRSE, B TR R
YA 7o LK PSR AR AR . INFERIZK PR
FHRHE AL LA S T SRR 1 Prsca: B 4405wy 5
i kap~ Sppl~ Aldhla2- Serpinel. Tnc “5FE[R I 2
FRIKPY, kap ABMEHEBER AT ES, ATRTE
NEA S 2 B R IH5: Sppl & — Fh A /ML
LR TR R e, BRI, s A
M55 FAG; Aldhla2 5§k B IS
PO 4 B A AE PRI 5 B, 1T AU 4 s 4 R

T2 5 M35 | o34k LA R T2 235 ) FH 5% s Serpinel 4%
RIVERERER AN DG Tne J&—Fh K T4l st
FidEEE, Z5FTAREEN . §E TR
B, bR 5 Rz R EERIE RS T EEg . 1A X
Riy BEACSHEESIE P R R .. AR TR
RIURLNT 5 SEERTR T EU/IN b B 10473 1 245 B4 F DA S
FENLH, 45 F R BRI /)N B 28 3 A (7] 771 8 10 301905
RiPiZe 2505, B A SVBOATE L DL R A0 i 0 1
DLEIFF B AN FIRE L 250

RAELE AAN RIFHLEHEDIRE K. AAN
FEGRE/NE LA DNA $#ifh, MIiSE
RYEARIE S AR T A0 6 20 S 45 i A
ML T30 MCP-1 J2 2O0E [ B o B B AL A
T X A%/ BRI B A R R BOEE A .
i 20 L B % 306 TNF-as TL-1B TL-6 54 4 [A]
¥, P S 4ZIKT-«xB (nuclear factor kappa-B, NF-«kB)
WALAT NOD FEX MM E S KER 3
(NOD-like receptor thermal protein domain associated
protein 3, NLRP3) #&E/IMAM I [HRIA RS2, i
M ARAEFIEL G . AR R LR, 0B
L% 715 2H 24) R B A2 B IR OK SRS 1 MCP-1, TNEF-
o IL-1 A1 IL-6 HIZKF-, BRI B R RES £ — &
FESE LA SRR IA T~ 70, T A A &
P 5 05 AR -

ZWWEFUER, AN S R IR 1T A4
PR E P Y B LA 2027, AAT BT WG 22 24 R TG 4k
oA WOlE /40 AR T R A BEE 12 (mitogen
activated protein kinase/extracellular regulated protein
kinases 1/2, MEK/ERK1/2) {5 5@ %0, 7T E41
LA N TEPES (reactive oxygen species, ROS) &
BN, BOAHUR B IR A S E BRI Sh AT
I8 BRI . MDA 1B i i ik 484 s B
AERRIER Y —, TSRS, HoKF
T B AT R GR AT, AT IA)E S i 2
U AR . SOD Ml GSH & P S Z Ak
BEAN B LSRR, ReRS4E iR, WA
Bifi. SREIR, AAL R T HSH MDA 7K
-, RIS BEAR SOD JE A GSH /K1, R U 4127
BT A S A0 R By AR 55 R 97 R T4 24
Ja, AR SOD i TEAM GSH K-V, (A P
MDA 7K~ 2 BRI WOkL A 8 52 m b LAk i A b e
71, TERREBE, R AAL S E

UM TR D YRR 1155 /N b R 4 M
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R N LHIPO, O 2 T 5T 2 B S i e 19k
JULEE 3-8 (phosphatidylinositol-3-kinase, PI3K) -5
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