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The Role of HDACI in the Signal Pathway of TGF-p1 / Smad7 in AAN Model
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Abstract: The aim of this study was to study the changes in the expression of transforming
growth factor 81 (TGF-B1), the TGF-1 receptor (TBR-1), Smad7, and histone deacetylase 1
(HDAC1) in mice with aristolochic acid nephropathy (AAN), and analyze the relationship be-
tween HDACI and Smad7. RT-PCR was applied to detect the mRNA levels of TGF-81, Smad7
and HDACI in kidneys. The TGF-8 concentrations were determined by ELISA. HADCI and
Smad7 proteins were localized and detected by immunohistochemistry method. The tissue section
technique was used to observe the histopathologic changes, such as kidney damage and renal tu-
bules interstitial fibrosis degree. Results were as follows: In mice with induced AAN, the mRNA
levels for TGF-Bland HDAC1 were increased with treatment time. The mRNA levels for TGF-81
were higher than that of their control (normal mice without treatment) (P<C0.05). Starting from
28 day, mRNA of HDACI became significantly higher than the level of the control (P<C0.01).

The levels of Smad7 protein and its mRNA were decreased with time, and lower than that of con-
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trol. HDACI protein expression was increased with time post treatment. Compared with the con-

trol group, HDACI positive stains were mainly distributed in the epithelial and stromal cell nu-

cleus. Histopathologic changes of kidney showed acute tubular interstitial damage, such as tur-

bidity, swollen, degeneration and fall off of renal tubular. With extension of treatment time, re-

nal tubular damage was aggravated progressively. During the development of AAN in mice,

Smad7 can cause renal tubular damage, impare renal tubular renewable repair ability, restrain

Smad7 mRNA expression. The weak expression of Smad7 in renal tissues can promote TGF-f1

signal transduction, help the fibre formation and maintain the proliferation condition. One of the

mechanism happened is about HDACI, which mRNA and protein high expressions plays an im-

portant role in the development aristolochinc acid nephropathy, may be a new potential target.

Key words: aristolochic acid nephropathy; transforming growth factor-81; Smad7; histone
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Table 1 Primer sequences and the parameters of PCR
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Gene Sequence

B/ C

Annealing temperature

P RN/ bp
PCR fragment

Forward: CGAAGCGGACTACTATGCTAAAGAG

TGF-1 52.5 310
Reverse: GGTTTTCTCATAGATGGCGTTGTT
Forward: CAGCTCAATTCGGACAACAA
Smad7 ] ] 59.0 307
Reverse: AACCAGGGAACACTTTGTGC
Forward: TCCAACATGACCAACCAGAA
HDAC1 52.5 415
Reverse: TTGTCAGGGTCCTCATC
Forward: AGCCATGTACGTAGCCATCC
B-actin 59.8 228

Reverse: CTCTCAGCTGTGGTGGTGAA
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& R AR A A BV S s AR L DL RIS R R
FRR S 5 /0N 11487 J] [l R [ J52 A BT 48 40 Ff i 1 DA
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/b DAB YLt 35 6 5% . 1 AAN SR /N RU7E &
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Quantity One 4 43 B H 3k 2% 1 15 3] 45 B 1
FEAN TR B [A] mRNA B A X =5 & WK 6 fF s . 78
AAN BRI A ) TGF-B1 mRNA £ikit 5
Xof REZHAH L B S 3, 25 5 8 3 (P<<0. 05) o A [A] B
AR A 2 [H] 22 53 A i 3% s Smad7 mRNA Gk &
D)5 %o B 2B i 5 A [] 1 B ] 528 ¥ e A1 L 22 5 S 1B 3 5
HDACI mRNA 745 28—42 KL & 50 B4
B RGN, 25 F R 2 (P<<0. 01),

3 3 8
3.1 AAEAANWRESERXZR

B 21 4 A6 48 16 25 R BUR R 1 (0% B 25
WA WA/E T 4 A0 5L BT (ECMD K ot HE 15 3L
R =N A D e R PN = &2 S R P -y P i ]
B R 5 A e 304 P e v ) G ) kAR R 32 g B
BEA  H e 2 25 R 02 X JUE D 8 3 R AT 1 0 AN AT
10 Bt ) A DRI A ST AT ) AT A A R T
GEE L AEAL B A AL A A M R L. e 4
WRERIF R GIRZ . th DA IR (AN T H
21 A A A A (L YRS TR B B AL, AAND gl & Horpr —
AN AT $E I B 9 B AT 4 Ak e B A R AR A R
RIS AN B LA 18 R AR R AT R
BT LT Y. AR P AAN 41N RS IE R
Xof B /N RS D) be A 0 1 A6 32 kAR TE R
Jo ¥ R R T o 28 S Ak S i B NV B B A
ML 1 B /NVE B AN E BRI ENE
B2 A0 ML AR PR CYRFE | AR A 8 R Y A A 30 A0 A
A6 s AA B /N BR AN I AE B 404 FEE N /DN L BN
BRA L A2 B S I R A P 4 3R 0 S0 0N B T
B A RE R JE N AR PR IR . AA X IE K 5T
JoT A SR A 5 40 AT UL /NG T KR R M Al iR
HOE NS LM RE 2G4
T AAN Y 2 i R 2 st Ta) e A 2
A A5 S S0 T ) AR R P o A L 2 24 I [ B 3 A
F1%) B I 95 7 R ™
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B 1 AAN/MREZEHFE(HE L&, 200X)
Fig. 1 Pathological section of renal tissue of AAN in mouse in eight groups (HE staining, 200 X)




B2 AAN/DMREHALR HDACI Rz (RBEAUFRE, 200X)
Fig. 2 Expression of HDACI1 of AAN in mouse in eight groups (immunohistochemical staining, 200X )
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B3 AAN/INRBALR Smad7 Rix(RBHRLFELE, 200X)

Fig. 3 Expression of Smad7 of AAN in mouse in eight groups (immunohistochemical staining, 200X )
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Fig. 4 Immunohistochemical analysis of gray value
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Fig. 6 Expressions of different related factors mRNA in
renal tissues in seven groups

3.2 TGF-p.Smad7 #1 HDACI EEMEZE A KIE
T AAN F{EF

TGF-B 72 & M AE F 5o 19 — Bl 42 5 25 41k 1Y
20 R LA R T A0 LY G B G L RS RO T
LY i, B A4 d b TGEF &
HOCHEAE T ¥6 S B 4 B Ah KR BT (ECMD | 4 Jfd 14 4

Lt o3 A 5 B A8 & A BT BRRE A2 #E ECM 11
A s SRR ) B B R B i AR i ECM i B A
RBS 5/ b B 20 0L 8 T 5 Ak Sk AT 4 40
TR /N7 200 i 110 6 e P el A R BN 2K o b —
RGN 1 r 1 B 2 5 /N4 ) 5T 4% A R
B YEAL PE R . TGF-B 3 1 3 1% 40 i Bt 3¢ 1A A
N LAY R 1 RS2 AR O A2 A RO 40 i Y Smad2
Ml Smad3, J5 & 5 Smad4 455 I AN G s
KEE W KA. WG4 TGE-BL # iR /& R-Smads
(Smad2.Smad3) J5i 3 T TGF-B1 55 %% 5 1% 1) [
I T M 7 Smad7. TGF-8 % Smad7 1
FEREESB /R T Smad? J& HA 7 R BH T TGEB
T Te i) 4t j 53 0 B, ol 4 ) TRR-T % R-Smads 1)
R AL Bz R A S0 TRR-T A B iR i
BT TGF-B {5 5% % .

Smad7 j& TGF-B TyRess A i o I P 3 il B
REH ] R-Smads [ ® B2 1k M T 40 # TGE-B 19 2L
JO7 SO DR g HE 2 1 R e T A LI N Bk
TGF-B & hy iy A4 B4 FE Ak . Schiffer 255 ¢ 37 1
27 YAk 155 R v, Smad7 B Bk KG9 ) LUBT R BH Ik
TGF-R1 WY {7 5 e 5, Ml B 2F 46 k. S Wb )
Smad7 7£ HDACI M{EH N L Btk )G 512 RiE#%
fiti 4 & . I Smad7 fREAES L IEL1EE 11 Smad7 B
125548 HDACL AR A 1 2 S BEAb . 3 800 60
BEY  BELAG 5% 558 06 52 6 1 B9 8 ) i 40 1l e 53t HLiX
FAE AT 4% HDACs 285 1 G 00 i 590 Fir BHL B » 50 4 e
HDACI 15 5 £F 4 4k v & — S i A 1 e 2F 446 /R
HAT

HDACI J& 1 B! HDACs W i 2 —. ] 2 &4
LhRB IS H5LZFAMMENE DB, A RRRE
FE 5 9 | H A AR A iR 40 20 HDACT mRNA /K
SRR KT 2 2R L I R I 48 i HDAC
{28 3k A] WY 3 n i R An M R 1 5 RE 0. T
HDACT 55 3% 3K W] 5% 06 41 ff 1 35 J53 1717 15 fib 97 48 o %
TR 22 S0 i . Halkidou 25727 Patra 2§
738 7 i R LR AR ZZ o HDACE mRNA Al
HE RSB B8 E, It H HDACL Y &5 26 3k ml i i
A B T . D34 Wilson S5 4236 . 7625 1 b
b HDACL il HDAC3 #2638, ABFST R #f
K HDACL 1y 4 3k f7 78 22 5. AAN B84 11y
HDACI mRNA /KW B ILIEHAA N m, X5
HDACT 75 H A g2 5 b i 35 1L, HDACT 78 15 £F
el b E e $8 HAE AAN 3 72 vp Al fig
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FELEAEM, HALH A i 5 HDACI /&5
Smad7 # H L BEALAR S B KA - Smad? 3 B 5 2Tk
A DT 5 B 2 4 b 5 DR 3 35 100 1) 8 02 8 4 Ak A
PO A B AR TR A0 M 5 R G A N e 8 5 A A AL
il A 5%, F7 i — 20 W R AIESE .

B 5 2 Ak 2% Ty Tk R T R B 1 SRR AT LA
90 Y0 L= 114y Xof o7 B 3 BROIR ST . AR IR 5 R H g
HA I K 7 A 41 AR B A E A A
Smad7 #1 HDACI & [ & 516 O . 45 R W78 Smad7
FERIRTE/NE LM BRAESE /NE 2
b BHAE IR A1, 12 10 9 48 A A Xk 52 PR 3Rk L Bl
F B AAE K, Smad7 BH PR GE 5T B AAN L
RIS 28 KIF4G . HDACT BHPE Rk B 8 A,
SREEIG I, FEFGK TR 0 BN AN AR
WHHA P ILPEAFE L, Choi 5 fRIELE 68% (17/
25) B B 4P A HDACI mRNA [ %3k . %0
FEAALIRRAE 61% (11/18) B R v £ ik, iF
H 3 A R A B A% b 258 L T AR TE R B AR b R A
WA AT Ry kb0 A B 3035 19 Hall 3255 35X [R) A ST 1 45
w3,

4 & &

TGF-R1 J& B £F 4 Ak 1) XC B 2 Smad 25 [ 2
TGF-B K% A5 5 I 32 1k 3 % (1 40 i 1 5% 5 5 1
Smad7 J& TGF-B {5 5 8% 19 71 S 45t 98 5 ], ik
TGF-B1/Smads {55 5 % T3 [ 76 B 25 44010 & 1 &
bl AR L B TGF-R1 15 5 55 S5 90306 i
5 B TG 78 1 08 A 3 0 A B D) B TGF-8 M5 %
B RKOE AR A e et .l ad X AAN
155 7Y 21 FE 8 200 B 2 U AT R DU L 45 8 mRNA
KA b AAN R 2 2h HDACL kW 8 & T
EHE A, X iR HDACI i 2235 Al RE7E AAN i &
A R JE i B AR
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