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OB %BM B ER %RAR, B 8% 637000)

HE . BEY WRAFE G K CHBACER R 7 LA/ (CI994 ) stw sk (CCl,) #FF R A EH

Yitia iER , TTiE 40 R 8 EEMAEIE N R ALY A X IR, it IR, CCl, AL Fe CI9%4 85740, #2010
Ry ST RS A TR 2K 5 CQl, A — R IS CCL 5 2hdp st BAL IR Z 5 A FE 2K, CI994 74 97 280

FEiES CCl, i34 CClLJE 6 A2 24 h 9 34T 253 B L0 A4n CI994 74 7 LLMLRE 72 5% C1994, A &-28.)> K £
HAFE R (BUN ), IUBF (Src) A=pkdr2 C(Cys C) KT8 B S4T HE 3 &5046m /m =8 (MDA) 4%
HEMNHALH (SOD ) FiAesmfit. % 2E1 (CYP2E1 ) mRNA & ikK-F, ZR 5 CCl, S, Cl994 %
J7 48/ Ko7 BUN, Scr. Cys C RF Tl (P <0.05); F4A28 MDA &% T, SOD &k (P <0.05); HE
F 8,27 CClL A 2 AR SN EHAGRIK, CIo94 3577 BS54 CCl, @Az ; 44 CYP2EL
mRNA FE AP FHE (P<0.05), &if Cl99%4 TH4 CCLA-F6 D R AR EHs, T [aahRifEa
CYP2E1 #9 %A FTiRlA %,

KGR . AE Gk TRALERP R A ; CI994 5 SMEHi4 ; CYP2EL
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Protective effect of histone deacetylase inhibitor Tacedinaline on
acute kidney onjury*

Shu-lin Cheng, Chun-yanHu, Ping-yu Zhu, Wen-hao Zhou, Zhi-yong Gong
(Department of Urology, Affiliated Hospital of North Sichuan Medical College,
Nanchong, Sichuan 637000, China)

Abstract: Objective To investigate the effect of histone deacetylase inhibitor Tacedinaline (CI994) on acute
kidney injury in mice. Methods Forty mice were randomly divided into four groups: sham group, CI 994 group,
CCl, group, and CCl, + CI994 group. CCl, was intraperitoneally injected into mice. Mice was administrated with
CI994 intraperitoneally 6 hours and 24 hours post CCl, insult. Mice in sham group received normal saline and CCl,
alone was administrated in CCl, group. The levels of urea nitrogen (BUN), creatinine (Src), Cystatin C (Cys C),
malondialdehyde (MDA), superoxide dismutase (SOD) and Cytochrome P450 2E1 (CYP2E1) were measured. H&E
staining was performed to further confirm tissue injury. Western blot analysis of acetylated histone H3 and chromatin
immunoprecipitation of HNF-1a on CYP2E1 promoter were performed. Results CCl, injection induced acute kidney
damage as determined by histological analysis and serological testing. Compared with sham group, treatment with
CI994 significantly reversed the upregulation of serum BUN, Src and Cys C induced by CCl, (P < 0.05). CCl,induced
increase of MDA and CYP2E1 and decrease of SOD were reversed by C1994 treatment (P < 0.05). H&E staining also
revealed that CI1994 treatment led to recovery of kidney injury induced by CCI, injection. Furthermore, western blot
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suggested that acetylation of H3 upregulated with CI1994 treatment. Immunoprecipitation indicated that binding of
HNF-1a on CYP2EI1 promoter was significantly increased following C1994 treatment (P < 0.05). Conclusion CI994

protects kidney through downregulation of CYP2EL.

Keywords: histone deacetylase inhibitor; C1994; acute kidney injury; CYP2E1

2PEE i1 Cacute kidney injury, AKI ) Rl R
WIS R EAE ", HAOWREZAE BT, EREUR
FALT- W E EE N HE L O BB (Histone
deacetylases, HDACs ) J&— K45 L (0 B 45 M iy 8
My, REAERITSY 2R P TEMZIRI TR . S BAHC
PG WIS . O VA LRI, UESE HDACGs
R EA SR . BUEF e g AR Y TR
IAFGER W], HDACs P84 75 B 40 493 1 220 o 7 vl
ZAERT T HDAC )30 e e S 2 Ml
fig ( suberoylanilide hydroxamic acid, SAHA ). NIk R
( valproic acid, VPA ) B HA —E 1 A i h
BEAEM, BUAAEZTROA TS . RIVE IR 5 R R
PEST ZRPHLIRAR ( Tacedinaline, C1994 ) J&—Ff 12%
HDAC FE5 PR, EZAERT HDACL, 2, 3%, K
X S B BAT ISR H R R TR . A0F
FER R HDAC IR C1994 AU T 5 PER I 71,
8 33 A4 DU SR ( carbon tetrachloride, CCL, ) 755/
AP B 5, WK 1994 Yot/ B BB 5 A i
I HABTERIR PN E

1 RS

FERXF R

ToFEE R AR (SPF) gtk /N 40 H, {AE
25 ~ 30 g, WA NFEEE2 AR s Oy (ARIFSEAT
A INACEE B SE 56 s 8 B2 53 2 il 5 B (e B
#E ); CCL (JARAET. ), &AM ( RONGS, PHBEA ),
CI994 (Selleck ), JRZ %, (blood urea nitrogen, BUN ),
JIUEF ( serum creatinine, Ser ).\ TN % ( malondialdehyde,
MDA ) J 8 & b ¥ 17 1k il (superoxide dismutase,
SOD ) Ml ikl & (R Rt ), BEIE C (cystatin C,
Cys C)ELISA G0 & &1 ), /MNRUE 14550+ 1(kidney
injury molecular 1, KIM=1) ELISA &35 & ( R ).
CCL, SHMEIhFE IR 1+ 9 PMARELEL IR & % 10% CCl,
W, C1994 7T DMSO, Fit B A% 200 mmol/L ¥, Ff
FHA= BRER /K BC i e 2 4 mmol/L (2 1.08 mg/ml ).
1.2 CCU FHS/MRABMEERGEIEKEF

%M KOICHIRO SUZUKI %5 (1 525677 VL 57 CCl,

1.1

SN S B " B NR B R 4 41, X
R — R PEIE I TE ST 300 w1 AEBRERIK s 254 % R4 .
FE NG 1 S SR A A LR K 6 h I I 1 4 C1994,
TSI 10 mg/kg, 24 h J5 PR S5 & C1994 ;
CClL, XA ¢ $2 20 ml/kg FATE (1470 d— VU I s e
10% CCL W ; C1994 3697 41« 78 CCL 45 25 5 6 #1l
24 h Zr B IETESS C1994, 155N 10 mg/ke”. T
2525 CCL J5 48 hil i & R IR WL, AR5 IR I T
SRR G AR BT /INER, O ERAE AL, AN IIEER s
2h, BLOIFISCEEIG . FFERENCEE B A SR AR A T
I 7 T TR R R ORAT
1.3 BEIhgetstrianl

FH 7600 4= [ Bl £ A6 43 B AU A2 1L BUN ., Ser,
K ELISA 321175 Cys €. FRIE KIM-1 /K-, HAK
TES AR G U
1.4 ZHASE K MDA, SOD &=

BUEF 21 0.75 ¢, FHBYTIBTRESS N 20 A5 T A
) 0.05 mol/L Y% PBS Z& i AESIHALN A1, il i
5% W21, ZIEGNEUII, R 7600 4 H 3k
AR 5E MDA 7K1 SOD T4
1.5 BHEALRHE 38

BN RS 22 B AL E T 10% v HY R VS i
48 h, &k, EUIAEE, HIREHS A, A
ST R, 4T HE Qs F AR B 48U B
1.6 ZHZ2 mRNA BV K 4HRpa a2 2E1( CYP2E1 )
RIEIKF A

BUE & -80 CARAF I B AEALZY, R Trizol 14
HUECRNA, 283855 5% J5 4 L cDNA, R JH SYBR 147
S 52 % 5 B PCR (qRT=PCR ) 6 I 41 Jifd {5 %% 2E1
( eytochrome P450 2E1, CYP2ET ) mRNA 7K 3. 4 i
BRI CYP2EL 519731« 1E 17 AGAGACCACCA
GCACAACTC, JZ[i] TTCATCCTGTCTCGGACTGC,,
1.7 FitEFHE

BAE R H SPSS 22.0 Geit#rt, ORI
BB+ BRifE2E (xxs) Fon, 4l R HIRH E T
22030, LI LR SNK 35, P <0.05 4
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TR, 5« 28 sE HOISMRoRT DU SEALRIITS S/ RS B B3 (4 7 T

LA E X,
2 #R
21 KHNRIMER BUN, Scr 0 Cys C 7k FELELE:

-2/ BUALYE 9 BUN ., Ser #1 Cys C 7K F %8,
SRR 20, ZRAGITFE L (BUN: F =
66.594, P =0.000 ; Scr : F =181.818, P =0.000 ; Cys C :
F =82.059, P =0.000). 29§45 x4 BUN,
Cys C S548bRLLE:, ZRIGIHFE L (P>0.05), 5
XTREZE LbAL, CCL a2/ INEIE ST CCL, 48 h 5 BUN,
Ser Fl Cys C ¥THE (P <0.05), it C1994 JA¥7 440
FEARIAa — e R MR, 5 CCL, rE AL AX FE AT ek,
ERAGIFE N (P<0.05), W1,

F1 HENMRBIBEIEFRIELE
(n=10, x+s)

AH BV Cngd) S gl G (gl
XTHRZH 21.78 +2.02 0.599 +0.097  3.818 +0.202
it RZE 20.65+342  0.712£0.156  4.123+0.325
CCl, 1 4] 93.64+9.37"  3.624+0279" 14.379 £2.912"
CI994 38974l 6036 +5.72"% 2.354+0.176'""% 9.213 +1.055""
F1iH 66.594 181.818 82.059
Pia 0.000 0.000 0.000

e 1) SR, P<0.05; 2) 5 CCl g i, P<
0.05

2.2 FHHNBRREKIM-1 SR

S /NRIR I KIM-1 757 FL iR, SR E 2
M, ZESRA SRR X (F=152.279, P =0.000 ), 5
XA L, 25900 BERAH PRI KIM-1 7 522 R e 4e it
X (P>0.05), CCL B2/ NIRRT CCL 48 h 5
KIM-1 F+& (P <0.05), £ C1994 i/¥7 /MR KIM-1 H—
SEFERERRAG, (HAPSRE TXHELL (P <0.05), WA 1.
23 BHARSETK

Xof REALRNZ5 %) BRAL B /K L B /N 5 4 1 8
CCL, ¥R P] WL /N [ R AN AP, B/ NV e s %
A, ZSWIREASIR I, dUAPAK . IRIERIBLYE 5 BN
BRFL A A, 5 2 B/ NE IR B S L ;
B /NERZEARIR AL, B IR AR AEANRIZE 5 C1994 RY7
B WEATSSRAEAE 2 HUREAR | B /NBRFIARL I A rh i o,
B /NG AT e i S A O, (R A R Y B AR A
LA 2,

2.4 'S4 MDA 270 SOD &MLk %
4 24 MDA F1 SOD ZEfb 2= A 4 it 5 X (MDA :
F =65.735, P =0.000 ; SOD : F =13.272, P=0.000 ), 2}
Yrxf B4 AR 5 %) BEZH MDA 1 SOD [eAs, ZRI43T
ZE S (P>0.05), CCL R4 MDA il SOD 5 X} 18
TR (P <0.05), Zead C1994 3697 5, MDA Al
SOD F&AIE (5 CCl, B2 Fnt B4 A, P <0.05),
W 2.
2.5 £&4H/IE CYP2E1 mRNA FRikkFELE
BN 42 CYP2ED 7 mRNA 2635 7K F
B GHRNERTT 225001, 2R A G U(F =45.642,
P =0.000 ), CCl, ##2H CYP2E1 mRNA kK FAE S
JE H AR X X BRZH T (P <0.05), T C1994 A7 4
CYP2E1 mRNA Fik7KFREE ( 5XFRRZFN CCL, A
HHHE, P<0.05), WHE 3,

40 4
1)
= 30 4
20
Z 1)2)
20 A
it T
41
IE 10
v
0
YHRZL  ZEWIXSIRLL CCl ML C1994 YAYT 4
CcCl, - - + +
C1994 - + _ 4

1) 53R, P<0.05 5 2) 45 CCL 4 LEg, P <0.05
B 1 4H8NRREKm-15E0TWL

C1994 15I7 4

CCl, 1L

R AR 400 %

2 48/NMNREHEARERE (x200)
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F2 Cl994 WHANREHL MDA &2

#n SOD &R
205 MDA/[nmol/ ( mg * protein ) | SOD/[u/ ( mg * protein ) ]
payiise) 6.03 + 1.69 23.68 +3.27
ESE/pagi GEAN 6.34 £1.59 18.98 +5.23
CClL, AL 26.17 = 4.41" 13.79 +3.86"
C1994 JBYT2H 13.48 +2.82"" 16.24 +4.26"%
FAg 65.735 13272
Pl 0.000 0.000

W 1) 5XA LA, P<0.05; 2) 5 CCl, ¥ A,
0.05

1)
B
% 6
%
" 1)2)
4 T
[a=1
g
a8 21
=™
>~
[}
0 T
XHRRL 29X R CCL #E R4 C1994 3Ryl
e, - _ . )
€994 - + _ .

1) IE#LE, P<0.05;2) 5 CCl, wEBI L, P <0.05
B3 48/NMRBELA CYP2E1 mRNA RikkFERISH

3 itig
B WEAVE PR 2RI R, 22
AT, IR S Z RS . HohhE
T FERNACH L R, AR IR E A
FUILEF K BT 50% L™ ASHIF5E 43 A C1994 Xt
T CCL AR/ MRS E BRI TR, 453 oR
CCL 5 0/ 5 FE 22 3] C1994 [IRHIT, 4R
CI1994 J2—Fh3AE i 2P E B BURIRI T 259

USRI AE R — PR SR Y, X B RS
A FN R RN " CCL 1R T DR e A
B A 3L (U CCl- A1 CCLO,- ), g gt A B AE,
IEBEEE /NG L B/ NERGILAE L 8RR >, BRI
S A O, SR A A Sk B R Y. Ik, CCl,
BRI T ERE 251 B B 03 2 s LA R e 4
Ui 25 B 253055 S oY . R R SEE0 IR SE CCl, i
SEYEE B S ECE NG AR N AL, BRI

St AW LT AR 42 MDA $97H . ARRRgE R,
BN SRS CCL B IR M2 BE . ShiEiR 4%
SEREAR 5 [RIE I o PR AU &5, CYP2EL 7R
B AP I BLERGR B OGS WA T /N ZE R
b, Ursi/NVE AR EIRAE 5 R KIM-1 5 4
T, R CCL X /N RIREE ™ S B i, 3R
TR /)N B HH LR (1) S B TH RE B IR

YR 125 S TRAL B &I 5 BAT et defe . bk .
PAIERIE S S ZMERN R A, KRR,
ADVANI ZEF 53 /N BRURE PRI R 2 I SAHA 7] 3 2
Tl PR P S 1 e B R 0 . 2R S
75 F1 Katrienvan Beneden 43 71|38 15 &2 il '8 1V i 1f K
SRS R 2T 2 £ A5 750 R/ ) BRUBRT R 2R 55 o A 760 -l 4
T 2 e AR B 70300 A B 22 PR TR R A ( VPA)
AT R AR O BRI/ IS B B it s R B s T T A
UESE SAHA 7] 385 R OPN, CD44 ik, RN
PRS- S B T ) ' 45 4 T B RT s 5 ' A 5 R
SAHA Fil VPA ¥ 87§ HDAC 37, (HHARLAFE
BRI, 2GRontase . RITEHERSE " A4
FEIHET ENAMIFSE, K C1994 X F# T 25 HDAC 4557
PR AR A 0 0 1 A — 2D 1R . C1994 2
— PP L TR AR ], AT IRIEH ] HDACT
2 f 3 R CmHEThRE ", FHaEid AR K I R Z AT
7 2 ( somatostatin receptor subtype 2, SSTR2 ) 5 g
G ™, AW, FE CCL T/ BUR R 5 01
Y5 C1994 WE T E, L g BUN., Ser DL JR K
KIM-1 TR, H C1994 XA EmEfEH . I
H At — 2 e BB E R MDA 5 B C1994 [
FHT R RS, SOD MR L%, /R C1994
Al RE AP LR 1 LB K R 40 S A iR 151
ST R AR XS CCl, B PEAY RIS

Lt ZR CYP2EL J& B SR H 2 e S 3RA 1)
AN RN 2 —, HAEZiifid fh 3
RS ZR B TE, B A N R R S T
" WANG S53E it SCRUESCAM ] CYP2EL ik ] i@
aE MR R . BRI PEAFE (ROS) M9ARRL,
T R0 2t B i R B ™ AR s, cal,
A F/NRAME S B0 00E, CYP2E1L mRNA #iA7K-F
SUR BT SOD T B A B R L PN T 1 SRR o AR
SR, AP Gl A2 C1994 J5, CYP2EL
mRNA kKR, RIS E DI REAHSCHE B3 4 BUN
Ser 45 2t B[] B #a 4, $2IR C1994 Xf CCL A= 11
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PR, A5 ¢ 28 S HBTIOMON DU SRS T/ N B R B AR 13T 1R T

/N B B A543 T PR AR FH AL T BB 2 8 2ok A AR
CYP2E1 ik

g PR, C1994 X EA IR THERT, ARG
PLfIATRE S [ ARG 1 CYP2EL BZRIA T A
Ko XXTPFIR M B BB R AR AT, 3
T HDAC 411 0] sl A 43 47 1 ELAA AL A AT A 1 e —
AL
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