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2H TS 7 RIS 1.6 mg TTMAFER ; CLP BV I i A JER K . %Qﬂ?%ﬁ‘% 24 h EUHIJMFLEZ
R, R0 M PR 2R 20 (BUN), M LI (SCr) 7K 5 SR S Je e £t (PAS Jeth) 5 tEe WS B A 8L 2
PR 5 3 2 S BR A EEE SN (real—time PCR, RT-PCR) #i 'Bf /N A IEAH XKL Atg=5 ., Beclin—1 ) mRNA
IR AR R ENR RS (Western Blot) #6:MB/INE B MR AR SR A OCE A 1 8848 3-TT(LC3-1 ).
Beclin—1 ZMTAHCE A E C(Cyt C), Bax., Bel-2 9335 ; )?miwﬂﬁﬁk?ﬂﬁﬁ%(TUNEL)h{JﬂlJ /N T
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[Abstract] Objective To investigate the protective effect of autophagy inducer rapamycin on acute kidney
injury (AKI) induced by sepsis. Methods Twenty—four Sprague—Dawley (SD) male rats were randomly divided into
sham group, caecal ligation and puncture (CLP) model group, and rapamycin treatment group (Rap treatment group), with
8 rats in each group. The septic AKI model was reproduced by CLP in rats, and rats in sham group were given appendix
isolation without ligation and puncture. The rats in Rap treatment group were given 1.6 mg rapamycin by intraperitoneal
injection immediately after model reproduction, and the rats in CLP model group were injected with an equal amount
of normal saline. The rats in all groups were sacrificed after collecting peripheral blood specimen at 24 hours after
model reproduction, and the levels of blood urea nitrogen (BUN) and serum creatinine (SCr) were determined. The
pathomorphology change in renal tissue was observed under light microscope after periodic acid Schiff (PAS) staining.

Real-time polymerase chain reaction (real-time PCR, RT-PCR) was used to determine the mRNA expressions of renal
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tubular autophagy related molecules Atg-5 and Beclin—1. Western Blot was used to detect the expressions of renal
tubular autophagy associated protein microtubule labeled protein 1 light chain 3— 11 (LC3-1T) and Beclin—1 as well as
apoptosis protein cytochrome C (Cyt C), Bax and Bel-2. TdT-mediated dUTP nick—end labeling (TUNEL) assay was
used to determine the renal tubular epithelial cell apoptosis. Results Rapamycin could alleviate pathomorphology
changes in rats with septic AKI, and decrease the levels of BUN and SCr. Compared with sham group, the expressions
of Atg—5, Beclin—1 and LC3-1I in CLP model group were significantly increased [Atg—5 mRNA (27**): 2.34+0.04
vs. 1.00£0.03, Beclin-1 mRNA (27**%): 1.40£0.02 vs. 1.00£0.03, LC3-1 protein (gray value): 0.82+0.03
vs. 0.45+0.04, Beclin—1 protein (gray value): 0.59 +0.06 vs. 0.29 +0.03, all P < 0.01]. Rapamycin could further
up-regulate the expressions of Atg-5, Beclin-1, and LC3 I [Atg-5 mRNA (27**®): 3.28£0.19 vs. 2.3440.04,
Beclin—1 mRNA (27*®): 2.38 £0.08 vs. 1.40 = 0.02, LC3— Il protein (gray value): 1.11 +0.07 vs. 0.82 +0.03, Beclin—1
protein (gray value): 0.85£0.05 vs. 0.59 £0.06, all P < 0.01]. Compared with sham group, the apoptotic cells in CLP
model group were increased significantly [(34.49110.45)% vs. (2.78 £1.40)%, P < 0.01], Cyt C and Bax protein
expressions were significantly up—regulated (gray value: 0.87 +0.02 vs. 0.46+0.03, 1.20+0.06 vs. 0.46 +£0.01, both
P < 0.01), and Bel-2 expression was significantly down—regulated (gray value: 0.64 +0.02 vs. 1.33+0.09, P < 0.01).
Rapamycin could effectively inhibit cell apoptosis [(15.44 £5.50)% vs. (34.49 £10.45)%, P < 0.01] and the protein
expressions of Cyt C and Bax (gray value: 0.72 £0.03 vs. 0.87 £0.02, 0.84+0.03 vs. 1.20%0.06, both P < 0.01), and
up-regulate the protein expression of Bel-2 (gray value: 0.77 £0.04 vs. 0.64+0.02, P < 0.01). Conclusion The

protective effect of rapamycin on renal tissue of rat with AKI induced by sepsis was depended on cell apoptosis inhibition

through inducing and promoting cell autophagy.
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&R ; CLP AV I A AR FRER K . T sk
Jei 7 BRI R AR FER K 10 mL HTK T
ARSI 28 VR B Ao PR DL S5, S Ak & 5 ik
A S F2E AR
1.2 e AR Ky i - WIS 24 h BUOR AR R i
JEALFEEUE B A7 B IR TR AT, A2 B S s
FLIRAEA
1.2.1  SERFRA RSV (real time—PCR, RT-PCR)
R B /N A ARSI A Ateg=5 | Beclin—1 Y mRNA
F3k : TRIzol 15 42 HUH 2 41 5 RNA, I35 Sk k1%
cDNA, #1287 & (ZE[E Promega /A 1)) P 45 L 8 i
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1.2.2 2 A i N 56 (Western Blot) K6 B
ANE A AR AR AR U A OC R 1 B 4E 311
(LC3-11). Beclin—1 K #f 7= #H J¢ & 1 41 il (5. C
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1.2.4 B/INEHLUEEAMES - K i R S5 Rk e
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AHERAEEREP LRI EIRIE

HEAHf (paraquat, PQ)

ZPENif 3 (acute lung injury, ALI)

Za Pk 25 (acute renal failure, ARF)

A E #1405 (acute kidney injury, AKI)
TELCLE (rhabdomyolysis ,RM)

Z 4B HIRE R (multiple organ failure, MOF )
M BEHT (hemodialysis, HD)

I B (hemoperfusion, HP)

ML BE R (hemofiltration, HF)

5 N E 7% (enteral nutrition, EN)

W41 E F% (parenteral nutrition, PN)

F1 43145 (white blood cell count, WBC)

40 i =47 B4 (leukotriene B4, LTB4)

C- B (C-reactive protein, CRP)

Jed BRHE A+ (tumor necrosis factor, TNF)
1255 7T —kB (nuclear factor—kB, NF—xB)
442 (interleukin, IL)

N R (malondialdehyde , MDA)

HE LY AL (superoxide dismutase , SOD)
FARLLE (total bilirubin, TBil)

WU 184 (creatine kinase, CK)

FLIR I A (lactate dehydrogenase, LDH)

N AR % i (alanine aminotransferase,, ALT)
KA G FRYE %l (aspartate aminotransferase, AST)
WLEF 432 (creatinine clearance, CCr)
1EPES (reactive oxygen species, ROS)
SEI BN KR (mean arterial pressure, MAP)

[ FIRZ AR (discoidin domain receptor, DDR)
AP EF SR TR ( Glasgow coma scale, GCS )
FRENNSRIATT I B+ (intensive care unit, ICU)

EE - MEE - R -

2 H 54 Y% (acute paraquat poisoning, APP)

EE B RAS T % (hospital-acquired pneumonia, HAP)

XA PERT % (community—acquired pneumonia, CAP)

RECE M P EE M. (disseminated intravascular coagulation, DIC)

SN E B 2R A 1E (acute respiratory distress syndrome, ARDS)

PP RH ZEVE PR (chronic obstructive pulmonary disease, COPD)

248 B IRERAFZEAAE (multiple organ dysfunction syndrome, MODS)

B MR (high-volume hemofiltration, HVHF )

PR 1 g (standard—volume hemofiltration, SVHF)

Jifi R4 P38 SRS (lung protective ventilation strategy , LPVS)

S B IFEECIAYT (continuous renal replacement therapy, CRRT)

SRR I DE B (continuous plasma filtration absorption, CPFA )

B BEE] T4 (bone marrow stromal cell, BMSC )

B HZEFL LA (caecal ligation and puncture, CLP)

Jili s JJkHLFE (pulmonary artery wedge pressure, PAWP)

ISR IE & (positive end—expiratory pressure, PEEP)

Toll K£5744 4 (Toll-like receptor protein 4, TLR4)

A K AT - B1 (transforming growth factor, TGF- 1)

1145 P 2 A2 K T (vascular endothelial growth factor, VEGF)

1145 FIfi 7K F8 8 (extravascular lung water index, EVLWI)

RN EWAE 14 systemic vascular resistance index, SVRI )

A0 ET IR B FFE %L (global end—diastolic volume index, GEDVI)

R AR (43512 (high—performance liquid chromatography , HPLC)

ZARE TARHFEINZE (receiver operating characteristic curve, ROC)

T A 2 W% 8 (enzyme—linked immunosorbent assay , ELISA )

Sk si — A TE SV (reverse transcription—polymerase chain
reaction, RT-PCR)

¥ B e B WY ( sequential organ failure assessment, SOFA )

S B S M RR LIS 2 1T (acute physiology and chronic
health evaluation Il , APACHE 1I )



