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(# E] B HWHUBE B AT HE T 2 M58 1 (silent mating type information regulation 2 homolog 1,SIRT1) i 7 7
SRT1720 X 124 RE 25 48 3% F B (puromycin aminonucleoside nephrosis, PAN) K R 4 i o VEH . 5%k ik SD ok
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BL43 T SRT1720 100 mg/ (kg-d)#E T |, Bradford IEAINR B 24 h FREE S 5 W 28 5 R B LA 2 0 A I 4t A4 5 S
RT-PCR ,Western blot 461l f& 2 ifd 4L I 626 1 Nephrin J% Podocin B335, #5585 1EH X A LA He, PAN {8155 3 K, 5
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Protective effect of SRT1720 on podocyte injury in rats with experimental nephropathy
Cheng Shan,Zhang Aihua,Huang Songming”
(Department of Nephrology , Nanjing Children’s Hospital ,Affiliated to NJMU ,Nanjing 210008, China)

[Abstract] Obijective:To explore the protective effect of silent mating type information regulation 2 homolog 1 (Sirtl) activator
SRT1720 on podocyte injury in puromycin aminonucleoside (PAN) induced minimal change nephrotic rats. Methods; One single
dose of puromycin aminonucleoside (150 mg/kg) was injected peroidly into male SD rats to induce the minimal change nephrosis.
There are three groups:control group,PAN group,and SRT1720 treatment group. Tweenty-four hours urine protein excretion was
detected by Bradford method. Podocyte injury was observed by transmission electron microscope (TEM). The expressions of podocyte
slit diaphragm nephrin and podocin were determined by real time RT-PCR and Western blot. Results: (DCompared with the control
group, urine protein excretion in PAN rats began to increase after three days of puromycin aminonucleoside injection (P < 0.01),and
reached a peak to 259.73 mg/24 h at the seventh day. After the treatment of SRT1720 for 3 days,urine protein excretion was
significantly decreased (P < 0.01),and dropped to 5247 mg/24 h in the seventh day. @ Serum albumin levels were significantly
decreased [(22.14 + 3.05)g/L] and serum cholesterol levels increased [(7.03 = 1.64)mmol/L] in PAN rats as compared with the
controls SRT1720 treatment significantly increased serum albumin [(35.48 = 3.96)g/L] and decreased cholesterol [ (2.81 + 0.41)
mmol/L]. @TEM results showed that podocyte foot processes in PAN groups fused and disappeared widely,and the foot processes
fusion was markedly alleviated after SRT1720 treatment. @ Compared to the control group ,obvious reduction of nephrin and podocin
mRNA and protein in PAN rats was detected (P < 0.05),and the expressions of nephrin and podocin in SRT1720 treatment group
were significantly raised (P < 0.05),capable restored to 80%~85% of control group. Conclusion:SRT1720 could decrease urine pro-
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tein excretion, protective against hypoalbuminuria and hypercholesterol,and podocyte injury in PAN rats.

[Key words] SRT1720;puromycin aminonucleoside nephrosis;podocyte
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1.1 ##

FIA IS A FK (Sigma 2~ 1), FE[F) ; SRT1720
(&2 EW /A F, 3EE);SuperSeript I RNase H-
Reverse Transcriptase i®jfl & (Invitrogen 28 Al , 3
) ; 111 *E4 Nephrin, Podocin HifA AR A AL G
Fric Bl =E AN P (Santa Cruz A H], FEMH) .

12 7%
1.2.1 SRR B &R E45A

TfebE SD K 24 H L IATE 80~100 g, BEALST M 3
20, IEH X BRZH RIRIZH RN SRT1720 169740, B4 8
R IEH X R, ME s g A B AR K AR
SRT1720 {67 41T —UPE R s 1 S s 25 3R 2 A%
H, 150 mg/kg, MIESHK (550 KR) i,
SRT1720 V&JT4H4 T 100 mg/(kg-d) HEH 1 /A,
A 2 8 il At AR BRER K ARG B (2300 56
1.3.5.7 FOUEEREL 24 h IR, K6 24 h JRE
S5 8 RAE P ALBE A R BRL, B UMY I 1 PR
F 2 (BUN) WLEF (Cr) S & (TP) I8 [ (Alb)
FAEEE (TCh), BUE HA G TR A R A
1.22 KR 24h G EEMNE

I F Bradford 30 %2 24 h JR # H B & (mg/
24 h),

1.2.3  BREA MM

RALB SRS, T2 1 mm® (9 5, 24
2.5% % —TEEE 1R IS e . WK AR
618 3, M) S BRI Y 5, JEM-
1010 FEFHLEE T WS,

1.2.4 S8 Z RT-PCR

HUE K it , TRIzol — 04242 U RNA, 38
Sk DIBENL S TR R A1) (PAN6) N5 9, >R H
Invitrogen 7\ F] f SuperScript Il RNase H-Reverse
Transcriptase AN & AT, LW &= PCR 7R EH
ABI PRISM 7000 SDS E 41, 5l #)F %5 N .
Nephrin: I ¥ 5" -GGAGGACAGGATCAGGAATG'
AA-3' Rl 5'-CCCGGTCCCCAGTCCA-3 sPodocin;:
1 5:GTGAGGAGGGCACGGAAG-3", R 5'-AGGG-
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AGGCGAGGACAAGA-3' ;GAPDH . F % 5 -GTCT- 1.3 %it5 7%

TCACTACCATGGAGAAGG-3' , F i 5’ -TCAT-GGA-
TGACCTTGGCCAG-3', SZAf%E & PCR >k H] SYBR
Green master mix (Applied Biosystems, JE[E ) 155 &
7 96 LAk _FikAT, BAERIRNLEATS 25 ul, PCR
B IR EEFR %1 4 :95°C, 10 min; B LA 95°C,15 s
F160°C, 1 min fE3F 40 /X, mRNA FikRHER
FLRIGAPDH £ 1F
1.25 KRBFALE G R F. 9% b7 i
UK L FRHC 100 mg B Kot , A DK TR B2 M
JF 2% 22 v 1 ml[ 50 mmol/L Tris-HCI (pH7.4) .
150 mmol/L NaCl. 1% Triton X-100.0.25% it %5 IH
B2 44 .1 mmol/L EDTA .1 mmol/L DTT.5% H i .
100 pg/ml PMSF .1 wg/ml Aprotinin,1 pg/ml Leu-
peptin, 1 wg/ml Pepstatin] VK 2J3K 4°CHFE 1 h,
16 000 g 4°CE:L> 15 min, B3, Bradford HEEE A
WP, W30 wg BB UM ERESEBE B 5 min 5
- SDS RNMEBEREERS (10%)HLIK , Fet% MR LT
HeZARE, FIREA 1 h, I 1:1 000 (L=EHT Nephrin 5§
Podocin FUAZE IR 2 h, BT EALYIBHRICH)
THUERAEA 1 h e RObE A B B,

URIIEL + PtfEZE (X + 8) %R, R SPSS
115 GEH AT geit 200t . 21 18] HEBCR R
RIT2E0 0T, BRI P FL SR ] SNK-g K58,
P<0.05 FnZEr A gt L,

2 # B
2.1 SRT1720 *F %M EFRmRXA 24 h kEEGE=

oA

ST, 25 2R BRUR B P HE T e B e 25 1) R
KR RBAETESES 3 K, R RFIREN
R TF AR YN , 255 7 ok f i, IRER s
ik 259.73 mg/24 h;SRT1720 V&IFHTERIF 3 d )5
Xof R BRSSP R B 1 A
(P<0.05,% 1),
2.2 SRTI1720 & 52 Bk B9 K R, e A AL 69 %ok

SIEH X R A e, BRI R B B
ARG AR 1 L R IE [T B2 IALAE (P < 0.05) , SRT1720
IRYT A TP A1 Alb A AR R 2] i 25 TH & (P < 0.05),
MM Tch N3 E K (P < 0.05), 3 41Kk KL BUN Hi
Cr ¥WTEIEFEEHLE EER (F2),

F 1 SRT1720 33 3R36 1% S KRR & B HE A 220

Table 1 Effect of SRT1720 on urinary protein excretion in PAN-induced nephrosis in rats (n=8)
3 24 h FREEF B (mg/24 h)
a A PEES #3K 5K 57K
NP o piE:| 3.71 +1.28 4.85+1.93 4.23 £ 1.65 3.87 +£1.63
FATRIZH 6.05 £ 2.19 18.74 + 4.28* 158.97 + 35.68" 259.73 £+ 70.38*
SRT1720 iR¥7 4 6.64 £ 2.01 17.84 + 4.17 55.38 + 8.35" 52.47 + 10.39*

5 BRL AT, " P < 0.01; SERIZA A L#L, P < 0.01,

3 2 SRT1720 333206 14 ¥ K R A 4L B9 520

Table 2 Effect of SRT1720 on the blood biochemical parameters in PAN-induced nephrosis in rats (n=8)
ATl TP (g/L) Alb (g/L) TCh (mmol/L) BUN (mmol/L) Cr ( mol/L)
IEE T IR 2 64.28 + 7.14 38.55 £2.27 2.54 £ 0.38 7.51 % 1.12 55.69 + 8.71
FATRIZH 41.35 +4.09¢ 22.14 £ 3.05" 7.03 £ 1.64" 793 + 1.19 53.28 + 7.95
SRT1720 JA¥74H 62.71 + 7.38% 35.48 + 3.96* 2.81 £ 0.41* 7.74 £ 1.25 56.03 + 8.14
SXFIRA L, " P < 0.01; SIEBIEAN LA, *P < 0.01,
23 BNEOT tm AR sk My T AL FRAR, 1R X IRAL 35%~42% ,SRT1720 677

XF HRZH ' /N R A R SIE A TR, EBI
YR STz A THOR . SRT1720 697 )R, 8
BRI R RS
2.4 BNERE 4 AR E & 8 Nephrin #= Podocin &
E AT

S EHE RT-PCR Hll Western blot #5045 5 i
7~ BRI KBV 21204 Nephrin 1 Podocin 2235 i

J5, B2 Nephrin Fll Podocin 363k i 3% [, H
5 2H 21 Nephrin 1 Podocin %2 ik 9K &2 2] 1E # X iR
ZHAY 88%~90% (1),

Tt

R B RS SR B 55 4 3)
S LIS B SR AN 0. A

A

3 Te
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03 Mgt AFIR 25 R s  PAN 15T 3 d J5 i BLUREE
. | F R 0, R AR R Al E TH K,
) Nephrin Podocin SRR FURITE RS 5 T i A
L Homa vl Tl A E ) e
Nephrin (- S — VLR B R Kl F 2 (silent information regula-
tor 2,Sir2) SETEMFFTIERE TR SR UTER I & 3 A —1>
Podocin RIS A S I IZATFE T AR L R iF 5 B Sir2 H
AHEA L ORI, HE RO NAD, AT
. TEHFLSY e LI 74 Sir2 [FREER , RNl
i . — Sirtuins, 4> B4 44 4 SIRT1-7, 1 SIRTI SIRT6 .
¢ Ol SIRT7 F B35 T 40U %, SIRT2 ik T M, i
- SIRT3 SIRT4 SIRTS 5 fif T2k Rifkl™ B¢ % 3
N I , SIRTI 1 DNA 5t 52 400 050 0 40
4%3 0.9 AT APUAR Re A bR T Re O3 | JAE
2 : : Wi AR K AT oy T T
= FHE7T 3 H BB % i i PR T 5 | Y 2 A
03 #3181, SRT1720 J& SIRT1 HIHGE 7, A W5 M
ol — EREM R (LI BAR AT, Milne 452151

A SERSE B RT-PCR R 5 4141 Nephrin Fll Podocin mRNA
21K ;B: Western blot Kzl B 22U Nephrin H1 Podocin #4361k ;C.
Nephrin H Podocin 2 [1ZRIA I E R HT . 5% AL LE, P < 0.01;
LRI L EL P < 0.01
Bl 1 SRT1720 X S % 14 5 955 K B 20 21t Nephrin Al

Podocin 3k B2 0H
Figure 1 Effect of SRT1720 on the expression of Nephrin and

podocin in PAN-induced nephrosis in rats
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JE& /IR AE B AR A Toll #£3Z 44 (Toll-like recep-
tors, TLRs) MM EAE 4 (angiopoietin-like 4,
ANGPTLA ) i AR 2107 B 25 2R B I HE 300 A2 5 10 i
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J TGF-B1 ik THe, X SEUE il A2 H RIE
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PR IT L IV B35 1 Nephrin BERR AL HEIE W

SR W] SRT1720 REfE 8 1 B vay 1A N i A A e e Pk
e In R 5 ZHURRE TR 2 UMK . Robin 255!
WEBH T SRT1720 BEf%E i SIRT1 K& PGC-la i 12
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0] 2R 90 200 IRV B R A R T 1) 91k T 81 % i
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RETREAML, I e BB i - R 20 B i o S i
HHIAT, SRT1720 i REWEEAR i AR B 5
B/ INE A LR B A= P05 1 S 2 it AR A R B
B INEBE T AURBZH AT 5T K L 4
LI RE B A7E B /NBR 2 41 S 405 v ke T LA
FH, %A SIRT1 850 22 BE sl ) 33k SIRT1 7]
WA NS R AU, A — DR T
SIRT1 Y% — i sh 7] SRT1720 % PAN K B H
PR B R AN AR 255 & 31, SRT1720 W] BH &g
FEAIR PAN R B ER PR, e IR A A R A
IR T A ARG T LT R A [ A B e
P & B, SRT1720 & E 985 e 4i i 2 R AL G, 12
7% SRT1720 %F PAN EAWEIFVE],

ARk, CAEETE T2 M0 T R 400 & 2L
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