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(i =] BH#9: VSRR REAT Snail 1 E8RR KRB AR HRBHFFNTESHERBE R (DN) &
L RBRFER. Ak SEREER (STZ) FR KX BMERR (DM) , 534 2.4.8.12.16.20.24 JELIK 16 [ A.20 i A
#0124 [ A 4, HB A At 13 R RS R E 5 MU 2 E B KF, 54 B H3 B ITAE f9 IE % o 4.
W5E 4 ME 24 h FREEE L MLLET (Ser) VB BERE %, PAS Qe tEE BIEWEEE . %pE4{b . RT - PCR Jrik
' B2 Snail 1 FLFEEH (FN) B H & mRNA K, Western blotting #:3] Snail 1 HHFRX, 4R: DM K4
KERMAE 24 h RES MYLEF BRSSO B & T IER X R4 (P <0.05,P <0.01) ,A H ERWITHHABRT
DM 4 (P <0.05,P <0.01), Snail 1 SRR E N TA4H DM KR E/ME, IEH X RAR RS, A 4
55 PRI, HRERYT I I RE R TR, DM 4H & B2 i Snail 1.FN 251 mRNA Y3R35EK P& T IEH W 4 (P
<0.01),7M A HBEMKT DM 4H(P <0.01), Snail 1 5 FN mRNA f{FRHXKFEBEIFFRX(P<0.01),5nail 1 7&
BRBKF-5 M8 RE S LR B B RO 2 IERSE( P <0.01), £5if: Snail 1 RAFMEFHTE DM KR B4
ZUg R R Snail 1 ATRES 5T DN YR ZRILH
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Expression of zinc - finger transcription factor Snail 1 in the kidney of di-
abetic rats
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[ABSTRACT] AIM: To explore the expression of Snail 1 in renal tissues of diabetic rats, and to investigate its
contribution to the progression of diabetic nephropathy. METHODS: Streptozotocin — induced diabetic rats were randomly
divided into 2, 4, 8, 12, 16, 20, 24 weeks groups and 16 week A, 20 week A and 24 week A groups. A groups were
treated with insulin to control blood glucose to normal level from the 13th week. Control groups were set up in age —
matched time points. Blood glucose, 24 h urine protein, serum creatinine ( Scr) and kidney index of rats were measured.
Periodic acid —silver (PAS) staining was used to observe the renal pathological changes. The mRNA and protein expres-
sions of Snail 1 and FN in renal cortex were detected by RT — PCR and immunohistochemical staining, respectively. West-
emn blotting was employed to detect the expression of Snail 1 protein in the renal cortex. RESULTS: The levels of blood
glucose, Secr, kidney weight index were increased remarkably in diabetic rats as compared with those in control groups (P
<0.05, P<0.01), and decreased remarkably in the insulin — treated rats as compared with those in the diabetic rats (P
<0.05, P<0.01). The Snail 1 protein was not detected by immunohistochemical staining in normal renal tissues. How-
ever, strongly positive staining was observed in renal tubules of diabetic rats. A time — dependent loss of Snail 1 expression
was detected in the kidney in insulin — treated rats. The Snail 1 protein and mRNA of Snail 1 and FN were significantly up
—regulated in the diabetic rats as compared with those in controls (P <0.01), while down — regulated in the insulin —
treated diabetic rats (P <0.01). A close positive relationship existed between the mRNA expression of Snail 1 and FN (r

=0.800, P <0.01). The level of Snail 1 protein expression was positively correlated with blood glucose, urine protein,
Ser, kidney index (r=0.877, 0.694, 0.522, 0.875, P <0.01). CONCLUSION; These findings suggest that Snail 1
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gene and protein expression are up — regulated in the kidney of rats with diabetes and may be involved in the pathogenesis of

diabetic nephropathy.
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¥R 3% & J% ( Diabetic nephropathy, DN) ' [&] &
HFEARIBERPERRW EEZREZ —,BH
RO MR EAY , EERTIR ALK
fifl — [B) 35 R 40 M % 78 ( epithelial — mesenchymal tran-
sition, EMT) 7E DN & [H] JR & 4k 4L R 4= . R R &
AEZRKER, Snail 1 B FHI8ERET
Snail B IER G, KEFFFTIESL Snail ZERTEIE ¥R
MR E MR, BB EMT i 8 E/E
FA'™* AR EMT S8R0 5% R B F, Snail 1 5
25 DNHRE KR, BEIENIIMRRRIA X
RIE, FAEL SIS MWEE Snail 1 FEERAEHTEREIR
%4 ( diabetes mellitus, DM ) J Fi 58 55 25 35 | 68 5 %
REHR P HZRE , FE R Snail 1 5 DN B4 &
SRR R

# #® W F &

1 8

1.1 #h4s Sprague — Dawley (SD) KRR, ik, A
(180 -200) g, iy ML H SR,

L2 &&H  #EIRER R (STZ, Sigma) , FHLK
B Snail 1 Z73[EHiik i F 1gG - HRP,TBS Blotto
A Blocking Reagent(Santa Cruz) , ®di KR4 EHEH
(fibronectin, FN) Z T [EHL A, /N B PL K B, B - actin
BTLRESL . F£H0/0 R IgG - HRP, SABC 5 & .
DAB B &.ECM &4 & (R IELE),EZ
Spin Column RNA Purification Kit( BBI) , RevertAid™
First Strand ¢cDNA Synthesis Kit ( Fermentas ) , Taq B
(TaKaRa) ,Snail 1, FN,B — actin 5| & B ( L4
T)o

2 ELWAHE

2.1 FHHBERE LA KBV BERK2 A
(2weeks DM) .4 J& (4weeks DM) .8 J& (8weeks DM) .,
12 il (12weeks DM ). 16 J& (16weeks DM ) .20 g
(20weeks DM ). 24 J& (24weeks DM). 16 & A
(16weeks A) .20 J& A(20weeks A) 24 i A(24weeks
A)H(n=8), Hbh A4 NRSRIGITH, §—WK
B 5 RBLREMEENRA(n=6), BRKAT
VARBREBKIEST STZ 55 mg/kg,72 h J5 T I 4 , M4 =
16.7 mmol/L 3 A3k, X B 4H TS AR R R AR Mgk iR
BEWW ., RS RIGITHNE 13 FF KT st
BEOBRSR, I MMER &, DR 4
—Tmmol/L, JREFFAM N, BrA KR FHr i im BHgR

FF, BHREOK, TALSEET 1 d AABZEIREE 24 h R
T PR 28 1 5 % 3 Jok BBt 00 i 0 ol UL B, AL ZERBRL,
BOXUE, 23T 4% ZRPEEE (R TRERLE
HAkYefa) K — 80 CIRFE (T Western blotting F1
RT - PCR #il]) .

2.2 AfRAFME  SAMEENMEEERE, D
BrSe YRR PREE S R BR VA ) i 75 UL, 35 #5354
BV RE,

2.3 FagrmEshs BEZRVBEEZIEAHARA
B 3 wm B AT, 4T PAS B, B4 T WL
BHAIE TS, IEE (ng) 5HE(g) WE
YE2u B TR 4L

2.4 st AWUIRBUSEKAL, 2ERER
5% BSA IS5, 20 AIMNA Snail 1 H(1:200)
FN $ifk(1:100) ,4 CHELE. MAEY R
Bi, ZWE TIEE 30 min; 0 SABC 50|, iR T #F
30 min; DAB B, PBS & | 5L, ERMXR, &
KA NS B EAM Y, B E e T REPLE 10 &
£ (400 %) DREF, HHEUFH M B i B/ NVE 40, BUSE
£ Snail 1 FHABE. FN HRENSE RS
TTEETHEL, UL 10 A fE oY i) PR ORI (EL

2.5 Western blotting B — 80 CARFFHI 'S K ik 100
mg, MEBRSE, BOBR EFENEEESE, B
BN 160 pg & H G, %4 SDS — PAGE 3 H £F ¢ Uk
Jo , 5552 % PVDF &, Fj TBS Blotto A Blocking Re-
agent Z YR B 2 h, TBST YL /50 Snail 1 i (1:
200)4 CHEF AR EEMIPHLE 1gG - HRP FiiE
J%8 2 h, TBST )5 A ECL ifA R R B %,
e IEH Snail 1 HLAK IR FIPLAAR BRI )G , #2F
FER RS B - actin HiHR(1:300) 8%, TH ¥
/N IgG - HRP, ff Bio — Rad Chemo Doc XRS gkt
BUE ARG K Qantity One FAFHATE B 3HT. LLB -
actin B HFKHFENS R, 1HH Snail 1 EEHFH S B
—actin B H A& KERE HEH Snail 1 EAKRS
BIFE ST o

2.6 RT-PCR #EZ Spin Column RNA Purification
Kit B4R RNA, IR E Bt (Uil & &,
RNA % 5 (A) 260 nm/280 nm H{EH7E 1.9 -
2.0, HFRE M cDNA, PCR 5| Y75 18 k1R
BRI ERKENLSE 1, PCR Y2 1. 5% I8
¥HEEReEL Yk , F Bio — Rad Chemo Doc XRS BEiR 4%
ARG K Qantity One HABEATE B 5347, LA B - actin
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Tab 1 Sequences and conditions of primers used in PCR

Annealing Amplified

Gene Primer sequences ycles
temperatire( C ) fragment( bp)

Soail 1 Forward 5'-CIT CCA GCA GCC CTA CGA CCA- 3' 6.4 45 412
Reverse 5" - GCC CAG GCT GAG GTA CIC G - 3

N Forward 5’ - GCA AGC CTG AAC CTG AAG AGA CC-3" 62 45 46

Reverse 5' - CCT GGT GIC CTG ATC ATT GCA TC -3’

Forward 5'- GAA ATC GTG CGT GAC ATT AAG-3' 51.3 45 490

Reverse 5' - CTA GAA GCA TIT GGG GTG GA -3

B - actin

3 GitEgE

B LAEL + iR (% +5) Fon, I SPSS 11.5
Gt AL 3 4HIR EL R A O 2 ST RLEE, R
R F 25471, i Pearson FEHEATHIR73HT .

& xR

1 E{EHRNESR

7 DM R4 KBS, A DBORRIEL, 5%
BRI & HBh YR 6 B, TRl FERMAES N R
B MKE 24 h JRE - Ser, B 4R B9 W B = T X0
#H(P<0.05,P <0.01), BRE RiGr 4 ERFE
HA AT FE DL B s PR 4 (P <0.05,P <0.01),,
SXRAMLLEEZER, WE2,
2 BALRETL

PAS B8 L IEH KB B /MR KB /NE HHEHE
Wi, B /NVE b B A L HES B ST, BR R SE B, Bl R P
RIRAE M MR E (B 1A) . DM AR 4 JAJE I
B/NVE R AR, R B ANE AR ARANE
BB NEBREY K, LRARES, RRAREH
MR, B NERIRBEA NG R, B /NE - B RN
ROGaREYHEBEL (E 1B), HIrERARE R
WERAAFRRBRRESRE, B NRAREXME /N -
B] 5 PAS Je A fH YRR B>, B /NE B B A
WA B EE(E 10),
3 SREALSER(ER3)

EEFXRAE/NE KB /R TG Snail 1 HAZER
B(E 24)  BEIRIR &4 B /N ERIF AR LA Snail 1 3
i, A4 0 PR KBS /VE b B 40 g B I 2% AN
A% Snail 1 Rk +5r B3 (B 2B) ,8 .12 ik
g, TR RA T . BRERWRITAHM 16 AITI
Snail 1 BYZRIALEA B> T A DM JEIrd, 2 24
JREARRIEZRE(E20),

1E F S R R R B /N B IR BR B /R T
FNZi% , B EATHEES (E3A) ; DMA KK
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&2 MHEA(C) MERHBA(DM) BEBRREFTHA) KR
m¥%.24 h [RE A . MALEF (Scr) &I
Tab 2 The levels of blood glucose,24h urine protein, Ser and
kidney index in control (C) ,diabetes mellitus( DM) and
insulin — treated DM (A) rats(x +s. n=6)

Croup Blood glucose 24 h urine Ser Kidney index
(1) pocin(og) (D) (mglp)
2weeks € 6.72£3.37 2.00£1.21 58.86 +7.40 6.09+0.48
DM 22.20:2.73% 20.40:5.66  72.97+8.61%  11.27+0.58%
dwecks G 7.61 £0.55 5.28£2.22 53.21£3.21 5.85£0.58
DM 23.49:2.34% 33.35:7.80°  74.68:6.27° 12.02+0.83°
8weeks C 7.89 £1.46 1.713:1.22 54.93£7.95 5.910.41
DM  25.61+2.66% 26.45:5.86%  99.44£23.21% 13.21£1.59°
12weeks G 7.000.71 3.41:1.71 51.14£10.43  5.69:0.52
DM  23.43£2.56% 22.10£7.31%  97.80+21.87% 12.59£2.467
16weeks G 8.04£1.27 6.65:1.24 73.46£12.68  5.64:0.26
DM  27.15:1.20% 26.38:18.34° 118.07+11.88% 10.39+0.79°
A 6.85+3.48%  5.23:2.00%  72.70£6.55%  8.42:+1.36*
20weeks C 6.76 +0.49 7.28 £2.00 75.25+£29.80  5.76+0.20
DM 18.51+2.61% 31.40:+7.44% 114.14£36.55% 9.57+0.93°
A 5.32+4.55%  7.33:2.88%  88.00:15.64%  7.02:0.28%
Aweeks C 7.96£1.25 3.761.19 89.72£8.10 5.63£0.38
DM  23.33:2.63% 49.35:31.86° 116.37£38.28% 10.27+0.93°
A 8.41£0.74%  6.25+1.80*  85.46:14.63" 6.33:0.65°%

AP <0.05, * P <0.01 ss control groups;*P <0. 01 #s DM group at identical time point.

INER BB/ INE BRI FN F3k M 2 AT I8 Wi &,
12 FRHFEERREKT, FERZET /M EE
EjpaH (& 3B) , R RIGITH AR EHHA FN Rk
B 8 (1 3C) 6

4 Western blotting #Z55

Western blotting &7~ (B 4) , IE % % RAH KBRS
BIRARA MNP Snail 1 8 HZKX, T DM HKK 2 F
FRBPAT R I E] Snail 1 8 ARZE, FERBHERK
Mg, 12 AR, 16 FAEHA TR BEREG
P RENA R TR, 24 B A JLPFRIUABIHRE
o
5 Snail 1, FN mRNA F£i%

Snail 1mRNA 7EXt FR4EA Mm% (B 5) , &0
&, DM £ Snail 1mRNA KB H B Z (P <
0.01), HFERRIE K 2B IS, 16 J/E 4 v
7K. VYT Snail 1ImRNA 3k 5 R Af 58 DM 4H
L, B TRE(P <0.01), 5X A RBEERT
B#,

FN mRNA ZEIEE X RAG LB RA(ES) , &
Bt DM 4 FN mRNA A RA B Z M (P <
0.01) , HFEWBREKBHIE L , 1574 FN mRNA
WERRHBEREM(P<0.01),
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Fig 1 The histological changes of kidney in control( A) ,DM(B)and insulin — treated ( C) rats at 16 weeks (PAS, x400).
E1 PASHERR16 FHERME(C) . DMA(A)ZRESRATA(C) XREHAARSFEEL

B C

Fig2 The changes of Snail 1 protein in the kidney of control(A) ,DM(B) and insulin — treated (C) rats at 16 weeks (SABC, x
400). N :negative control.

H2 ®RBEEALRR16 FEFH(A) DMA(B)RERBREFA(C)Snail 1 FAKRIZE

Fig3 The changes of fibronectin (FN) protein in the kidney of control( A) ,DM (B) and insulin — treated (C) rats at 16 weeks
(SABC, x400). N:negative conirol.
B3 GEALET16 FHEFE(A).DMA(B)REBRAFTA(C)FNEARE

6 HHXMSHT 0.522.0.875,P <0.01) ; '& f7 /& Snail 1 mRNA 5§
BEIRIRL Snail 1 T ARZBZKESMBE.24 h )R  FNmRNA R XK FIREIEMEK(r =0.800, P <
FEHE. Ser, FEEHEIEMERX(r=0.877,0.694, 0.01),



&3 Snail 1 FIFN EXNRA(C) HERHFA(DM) RB*E
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Tab 3 Immunohistochemistry — positive expression of Snail 1
and FN in the tubules of kidney from control (C) ,diabe-
tes mellitus(DM) and insulin — treated DM (A) rats(x
£5.n=6)

Gruop Snail 1 FN
2week c 0.00 £0.00 2.83 +1.47
DM 9.33+2.25° 11.67 £1.63°
4weeks c 0.00 £0.00 2.42 +1.20
DM 9.50+1.05° 13.33 £5.24°
8weeks c 0.00 £0.00 3.00 £2.10
DM 18.50 +3.45° 22.17 £2.79°
12weeks c 0.00 £0.00 2.67 £1.63
DM 14.83 £5.04° 22.17 £2.327
16weeks C 0.00 +£0.00 2.33+£1.03
DM 12.17 £2.56° 20.33 +3.08°
A 1.83 +0.68" 14.33 +3.35*
20weeks c 0.00 £0.00 2.83 +1.47
DM 11.50 £2.67° 21.67 £2.16°
A 1.67 +0.82* 11.17 £1.03*
24weeks c 0.00 £0.00 3.00+1.41
DM 11.83 £3.43* 22.00 +3.34°
A 1.00 +0.632* 9.33 +1.03*

* P < 0.01 vs control groups;*P <0. 01 »s DM group at identi-

cal time points.
Wi
STZ Refe S HEROR IR E) B 2T Z T %
I ZUREFR PRI B/ , (B ISR & (150 -200mg/kg)
STZ B3R FR 5 B 41 M 7] B -to BB 4 47 5 JE i 3 0%
ER™ . M S /MR STZ B BB/ M £,

P A SE 0 A TR A /NHI R STZ, [R] ek FR R 2 2R 4%
MK /S , DM KRR E B 8 2 B S, BT HEBR
0.6

*
= *

EA

0.5+
0.4+ " *
0.3F *

Snail 1 /B-actin

02F
0.1r-

0.0 T [ T I M| 1 1
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STZ B X L 4 R

WNIE STZ HES G LA KBS =16.7
mmol/L g 44 A DM 4, 2 AJ5 DM KK EAE B ik
ZEWMRI, BB RE K, 3R R 40
SR B L, B C R4 THRR SRS
AL, X—BRSRITEENIER 3™,

Snail FIKBHHERFEF,1984 FHRFERIE
FIBEIR &K, Bt RE BB A 50 2/, B
A 3 #F, B Snail 1 ( previously Snail) . Snail 2
(previously Slug) #0 Snail 3 ( previously Smuc) , iZHj
KB Snail R K T F R RE EBRILH S
EEXEERD , R, XT Snail 3HE7ERRT%
e e BRI AR A1 72 DN j9BFIE R K
RIMXMIE, BALHBINE, RIVZHAN2 AE
24 [ ,Snail 1 EHTEFTA DM KR ERE, BS R
FreH IR WA B s A, X R B T 88 RO R AR 3
T B Snail 1 zR3E, JFFHBESRBITHARBRAER
JIE Snail 1 %3k [BIRE Y [R]85 D RE & B A ek 2 %
Wi, HrEs R, Snail 1 B HREH B
# 5B ThRE B AR FYIE R, 278 Snail 1 5 DN i
R RIBA R,

AL RN, Snail 1 {XRET B /NEH MK
) T 40 Hfe , R WX B B /N ERCR AT FH R 35, Sato
210/ UUO MBI SR SR A0 2 38 O Bk th Rl AR 78
/NE BRI 3] Snail 1 mRNA B3R5, X7 HE
EIRE Snall 1 25F/MNERIFREHRE KRB,

1 289 40 e #h 3t i (extracellular matrix , ECM) 3T,
TR B IR 4E L T R B 4L, T FN 2 ECM 1
HEHABE T, AT RT - PCR &5 R B/~ FE
DM Ry K & B2 f FN 2 H Al mRNA R 5K F
BWHE, X 5 ALK E UMM RS R -5,
SCHR 3 7~ Snail 1 22 B 0] LA | 98 B8] 75 55 40 B AR 40

Ah_

- Snail 1 29 000D

e - — ‘“ ‘ ‘ - B-actin 42 000D

C 2wDM  4wDM  8wDM 12wDM 16wDM 20wDM 24wDM 16wA 20wA 24wA

Fig4 Western blotting results showed the expression of Snail 1 protein in kidney cortex of control( C) ,DM and insulin — treated (A)

rats. * P <0. 01 vs control group; *P <0.01 »s DM group at identical time points. % +s. n =6.
B4 Western blotting 25 R R RMFA(C) JHEERRS (DM) FIlR B R GTA(A) KR E KR Snail 1 EFRIEKFE
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Fig5 Expression levels of Snail 1 and FN mRNA in renal cortex of control ( C) ,DM and insulin — treated ( A) rats. * P <0. 01 »s con-
trol group; *P <0.01 »s DM group at identical time point.% +s. n=6 —8.
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