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WE: BR R5T 2 BUBERYE i (DN) KB 4 il 26 (1L-6) | I 4 HE A 3:-10 (1L-10) b A K H 7B,
(TGF-B,) A M % L BEALRET 4 (HDACA ) 323k B L5 1o PR 2 (A -LBF LLfH (UACR) IAHDG PR, ik RAIBENLEL
FRPAN 64 HAEREMEYE Sprague Dawley K EA> A IRZH (n =32) Fl DN 4 (n =32) . DN 4K B4 T 25 i s b i) S
I A AU A2 T R 40 mg - kg ™' il 45 DN AR, DN B K BRI ASE A2 o TE 5 IR AR o 0 BRZ R BRUE 3 I ok
G S A AT IR AT IR AN G2 0P . TIEREE 55 0.4 .8 12 JH M HILARTE 2 41K B, TR I A FR T AR R B A4 o
2 ol T BRSPS A B A 5 AT PR, {88 T 4 1 3 A Ak 23 4 SRS K RRUR st = I AR | LR JULRF /K
L, I UACR; TR BRALFR G S B IRCHS U B A , 5 wb— 00 55 R 2 B R J A 5 ot i, DR B0 IR 28 (KD o SR
Western blot SR 2 2R BV 2HZH b 1L-6 \1L-10 \ TGF-B, \HDAC4 25 |11 3R35 , R AT EGHK S8 R Bt 45 ( ELISA ) A )
2 KR L IL-6 IL-10 ' TGF-B, 1 HDAC4 /K-, 5% il Pearson #H2G 437 DN K R I3 1L-6 . IL-10 \ TGF-B, .HDAC4
AKOF-5 MHE UACR fHHSeHE, &R wBU558 0.4.8.12 &, DN 41 K RUMAE K7 K UACR 4 5 25 5 TR BRAL (P <
0.05) . RS 07,2 HRRMARITE L2 R LT L (P >0.05) s 85555 4.8 .12 i, DN 241K B 7R it
WEWEE R T RA(P <0.05), WHEIGH 0.4 7,2 AR KI A2 R TGI8 X (P >0.05) s iEE 54 8,12
Ji, DN 2R BRUA KL g 25 & T X IRAL (P <0.05) , #BE)E 55 0.4.8.12 Ji] ,DN 40 K BRI  IL-6 .(HDAC4 TGF-B, 7K F-34
3R T IR TL-10 7K B E R TR IRAL (P <0.05) o &S5 0 J4), DN 4R BRUE A4 TL-10 AT Rk ik 2
R FXTEZH (P <0.05) ; i8558 8 &), DN ZH K BB 4141 b TL-10 AH X FRib i IR F X FRAL (P <0.05) ; i B )5 26
412 J8,2 HAR BB AL IL-10 AHX 325 8 iR R TG #E L (P>0.05) , #5255 0.4.8.12 Ji, DN 4 K
B 2HLH 1L-6 \HDAC4 AHXTFRIB I B2 & TR A (P <0.05) . w55 0 J,2 2R BV H L b TGF-B, X 3R
R ZE RIS 2EE L (P >0.05) ;i B5 58 4 .8 .12 J&, DN 4 K BUE 414U TGF-B, AHx 335 & i 25 & X 1R
#H(P <0.05) , Pearson L4347 B, DN 4K B 1L-6 . TGF-B, 7K F 5 Mk 5 IEAH X (r=0. 614 .0.514,P <
0.05) , M3 1L-10 K5 B R S (r= —0.448 ,P <0.05) , .55 HDAC4 /K5 I oA S&E (r= -=0.177,P >
0.05) . DN 4K RUMIE IL-6 TGF-B, /K5 UACR ZIEHIS(r=0.405.0.470,P <0.05) , [fi.i# IL-10 HDAC4 /K5
UACR JoAHeE(r= —0.134, -0.124,P>0.05) , 451 DN KR IL-6 . TGF-B, \HDAC4 ik I, 1L-10 3235 F ;DN
KEUMYE IL-6 TGF-B, /K5 Mt UACR 2 B2 1EAHE, MiF IL-10 /K5 a2 B 1A,
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Abstract: Objective To explore the expressions of interleukin-6 (IL-6) , interleukin-10 ( TL-10 ) , transforming growth
factor-B, (TGF-B, ) and histone deacetylases 4( HDAC4) and their correlations with blood glucose and urinary protein-creati-
nine ratio( UACR) in rats with type 2 diabetic nephropathy (DN). Methods A total of 64 healthy male Sprague Dawley rats
were randomly divided into the control group (n =32) and the DN group (n =32) using a random number table method. The
rats in the DN group were given high fat and high sugar feed and intraperitoneal injection of 40 mg - kg ™' of streptozotocin to
prepare DN model. After successful modeling, DN model rats ate and drank water normally. The rats in the control group were
given normal diet and drinking water,and an equal dose of citrate sodium citrate buffer was injected intraperitoneally. The rats
in the two groups were euthanized in batches at 0,4,8,and 12 weeks after modeling, and their body weight was measured
before each execution ;the blood glucose level of rats was detected by blood glucose meter and matching test strips ; the levels of
microalbumin and creatinine in urine of rats were detected by automatic biochemical analyzer, and UACR was calculated;
immediately after the rat was euthanized, both kidneys were removed. After removing the capsule from one side of the kidney,
the kidney mass was weighted and the kidney index (KI) was calculated. The expressions of IL-6,IL-10, TGF-B, and HDAC4
protein in renal tissue of rats in the two groups were detected by Western blot method. The levels of IL-6,1L-10, TGF-8, and
HDAC4 in serum of rats in the two groups were detected by enzyme-linked immunosorbent assay. The correlation between serum
IL-6,1L-10,TGF-B, and HDAC4 levels and blood glucose ,UACR in DN rats was analyzed by Pearson correlation analysis. Results
At 0,4,8 and 12 weeks after modeling, the blood glucose levels and UACR of rats in the DN group were significantly higher
than those in the control group (P <0.05). At O week after modeling, there was no significant difference in body mass of rats
between the two groups (P >0.05) ;at 4,8 and 12 weeks after modeling, the body mass of rats in the DN group was signifi-
cantly lower than that in the control group (P <0.05). At 0 and 4 weeks after modeling, there was no significant difference in
KI of rats between the two groups (P >0.05) ;at 8 and 12 weeks after modeling,the KI of rats in the DN group was signifi-
cantly higher than that in the control group (P <0.05). At0,4,8 and 12 weeks after modeling, the levels of 1L-6 ,HDAC4 and
TGF-B, in the serum of rats in the DN group were significantly higher than those in the control group,while the IL-10 level was
significantly lower than that in the control group (P <0.05). At O week after modeling, the relative expression level of IL-10 in
the kidney tissue of rats in the DN group was significantly higher than that in the control group (P <0.05) ;at 8 weeks after
modeling, the relative expression level of IL-10 in the kidney tissue of rats in the DN group was significantly lower than that in
the control group (P <0.05) ;at 4 and 12 weeks after modeling, there was no significant difference in the relative expression
level of IL-10 in the renal tissues of rats between the two groups (P >0.05). At 0,4,8 and 12 weeks after modeling, the
relative expression levels of IL-6 and HDAC4 in the renal tissue of rats in the DN group were significantly higher than those in
the control group (P <0.05). At O week after modeling, there was no significant difference in the relative expression level of
TGF-B, in renal tissue of rats between the two groups (P >0.05) ;at 4,8 and 12 weeks after modeling, the relative expression
level of TGF-B, in renal tissue of rats in the DN group was significantly higher than that in the control group (P <0.05).
Pearson correlation analysis showed that the serum IL-6 and TGF-B, levels of rats in the DN group was positively correlated
with blood glucose (r=0.614,0.514;P <0.05) ,serum IL-10 level was negatively correlated with blood glucose (r= —0.448,
P <0.05) ,and there was no significant correlation between the serum HDAC4 level and blood glucose (r= -0.177,P >
0.05). The serum IL-6 and TGF-B, levels of rats in the DN group was positively correlated with UACR (r =0.405,0.470;
P <0.05),and there was no significant correlation between the serum IL-10, HDAC4 levels and UACR (r= - 0. 134,
-0.124;P >0.05). Conclusion The expressions of IL-6,TGF-B, and HDAC4 is upregulated in DN rats,while the expression
of IL-10 is downregulated. The serum IL-6 and TGF-3, levels in DN rats is significantly positively correlated with blood glucose
and UACR,while the serum IL-10 level is significantly negatively correlated with blood glucose.
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2 BB PR IR (type 2 diabetes mellitus, T2DM ) %
R A T &, B DR W6 B % ((diabetic nephropathy
DN) J& T2DM i UL i) 3 e 2 —, 3 2w R &
Ik PR - LT E (B (urinary protein-creatinine ratio,
UACR) Jh&, 75 DN ol F v, 5 JIE Jmy 350 R AE s
& T EEAIERT . 404 -6 (interleu-
kin-6,IL-6) J&—FOCH I R K+, 1L-6 5 DN 3%
EEIEAEN SR e T o S SRS E 1) 0P

2:-10(interleukin-10, IL-10) 2y AT 1k T 445 £
MR 3 I B AT TR A I IR 5, 7%
A= K A F-B, (transforming growth factor-g, , TGF-
B1) AZ 5 2 M A0 BT UTRR | AT 2 4 it 3 Ak i =
AT, 5 DN kR OIS L AR &2,
HE H 2 LB AL (histone deacetylases, HDAC) 4
FHYHE A CTAIBTE DN & A & i i vh 4%
HEAEM {8 H] HDACs #0157 7] 4 22 5300 % DN 1
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PEFED Hor HDACA 78 DN %9 i & i al i) 6 A2
2R W I 28 R . FLRT, 56 T DN &4k
KIES ARG IL-6 IL-10 .TGF-B, ,HDAC4 FIR K
A5 R S PR A FR A G IR TR R . BT,
AHF 5% 8 1 F T DN KR IL-6, IL-10, TGF-B, |
HDAC4 #3575 fb 1% H 5 1 85 UACR B E 1, A
1% 2 % DN (9477 BB RS

1 #B5H®

1.1 LIz

64 L fft HREHE ML Sprague Dawley KRR A 1174 =
BRI g L AR BT R 180 ~200 g,7 ~8 JAlil%,
1.2 FERFENEE

iR E R B AL A R IR A A PR A
H BEMRAA R 2R W A 56 [ Sigma 24 A, UM S TURE
SLRWE B RN R YR R A ], A ek
TRIERSA MR — I SRR B AL s R A IR A A
Mk H R ( bicinchoninic acid, BCA) 85 [ & &1 5)
S BB R HARG R AR A b
M Z RV BARABRA ], 52 5ekE T0-10 FT44
BLEA TR 1L-6 LR AR TOpE TCF-B, Bk A2 oE
P& HDACA kXM 5 3¢ [ Abcam 24 W], HLAL K
SR BN SEAE TR B A, R A A
PIBEFRIC L BT 5 5 3R A ) (immunoglobulin, Tg)
G —Hily B AL B AR A I HAAG PR A A, KA TL-10
FifE 1k B 9 W% P 3 56 ( enzyme-linked immunosorbent
assay , ELISA )i 5¥] & . K B TGF-B, ELISA 57| &1
B R LY TRARA A, K HDAC4
ELISA iR & B g4k A4 S0 A R | 2K
TR A AR AR AP B R DAL [ S
Thermo 2 &), ¥ % M, T K4 H 2 [E Sartorius 2%
ml, B W A% W [ 18 [E Eppendorf 23 ], I 5 &
AUS800 4 H gl A=Yk 2 7 A AU B SE 1] DL 5e & P2
IRFEA BRA ), KA L R4 8 0 B H i R RER
FA R w], AlfaEaseFC {8 73 B 22 48 W A 5
Alfa Innotech Corporation /3],
1.3 XWHZE
1.3.1 ZEHRHARZEATHREE

K FH B AL A7 2 2000 64 HUOR B 43 S X) BRZH
(n=32)F1 DN 4] (n=32), DN REKL T mEER
Wi oRE 6 J J5, & 8 R T B R R A W OR
40 mg - kg™, 72 h J5 , U Ik o 0 ai B, i =
16.7 mmol + L' &R T2DM 555 K Bl 45 B2 , i
B <16.7 mmol - L™" AR EL LA 30 mg - kg™ O F &
FHUR G M T S8 B Wi A T8 3% 5 T2DML A Y R Bl
WG RS2 T i BE M R SR 4 J8 )5 WO IR

V0, N FH 4 1 Bh A W A2 A3 A ASCRS: D K BRUR Bt
HE JUE K, FEiT5 UACR,UACR(mg - g7') =
IR A (mg - L) /SRULEF (pmol «+ L") x
8 840 ,UACR=30 mg - g~ ' %/~ DN KL K K Hl 5
AL, DN A5 78 A R 455 B B s 1E B AR B IR OK . X

ML R Bl LE R AR, M s T 25 59 Ay A TR -
FPRRIR B 2% i o

1.3.2 KXBR&ERE. M4, UACR X & 15 4] ( kid-
ney index, KI) #il

THEBE55 0.4 .8 .12 JH LA SE 2 4 KRR, &
RS HIAESE 8 H . THRRRAEFERTFR A BUA BT 7 5
{5 F 2 E WA % T 2 3l A 0 A s A 5 WA 5 R
W, 4 B A o A ORI R BRR T 1 2R
R K, 31315 UACR, K FRARFE J5 ~7 B EX
EEOBUAN ¥ I, G v — 0 5 O 2 B B i P o, -
T KIL KT = B i (mg) /KT (g) -
1.3.3 Western blot ;X ill X R ' HLAH IL-6,
IL-10 , TGF-B, 1 HDAC4 B H k%

2 AR BT AN R I 8] s At ab S I BB —
B ZH 2, 0 OSSO 938 U0 Ve 24 M W 24 A0, RS 513K
R R B 0L 4 °C 12 000 v+ min ' B0
20 min, B EVEW . SR BCA 005 85 R E .
FLHL 20 g 2 AT e L ff IR - 2R TN 04 I
EERC LUK , RS 2 1 2 R IR MR L JBEIR 2R
Whaig B A 1 h, i 1L-6 \1L-10 , TGF-B, ,HDAC4 |
B-actin—47,4 CWEF IR ISk IE-20 #Y Tris
GEPIR PR 10 min x 3 I, i A BAR 5 S8 ALY i
CM Y0, EWIFE 1 h, RS EIR-20 (1) Tris 220
WG 10 min x5 K, RATHLAL: &G w6, i ]
AlfaEase FC {5531 R G848, W] Image J #AF
SIFTE ST IR BEAE, LA B-actin NS, LLH I HEH
JREEAE S B-actin 1 K BE{H LA 278 B #Y 2 AR X
Tk,
1.3.4 ELISA £# X B & & IL-6, IL-10,
TGF-g, #1 HDAC4 7k F

2 R BT R H] s A At AL BT 5, 57 BEAhRG o0
I S mL, B THUEEE T, B0 BCET, -80 CIRAE;
K] ELISA 346 i 35 H 1L-6 . IL-10  TGF-B, \HDAC4
TR, RS H HE ELISA 3] & U I Bt THR1E
1.4 FitFabiE

i1 SPSS 23.0 i AT ge it b, e
BRI E £ FRifi 22 (x £ 5) 378, 2 2HIA] F R
SEFEAS ¢ K5 5 R Pearson AH2Cr#T 2 A DN K R
I 3% 1L-6, IL-10, TGF-B, . HDAC4 7K F 5 Ifil ¥ .
UACR WAHICHE ; P <0.05 22 R A Geit i Lo
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2.1 2 HKRFRIMAE. & FE.UACR 0 KI LLE
RS 0.4.8 .12 J&], DN 4 A B it B K ~F- il

UACR ¥ 58 TXHIRAL, BRA ST 2R (P <

0.05) . EHESEE 0 J4,2 R BB LA 2E 5+

TG R (P>0.05) . ERUGH 4.8.12 J,
DN ZH R R R A oA 20 S 25 I T o IR, 22 5 A 4
EE X (P<0.05), @HE5 0.4 J4,2 K
(1 KT L2 S RGe i 22 8 L (P >0.05) . i&#iS
55 812 J& , DN 2 K A KL g 2 i T Xk R4, 22 5%
AGET (P <0.05) . 4PRILE L,

F1 2HKRMAE.AEFE.UACR 1 KI LLi

Tab.1 Comparison of blood glucose,body weight, UACR and KI of rats between the two groups

(x +s)

215 n A/ (mmol - L~1) (UNGT& VA UACR/(mg - g™") KI/(mg-g™")
X} R 21 8
0 H 5.22+0.12 386.81 +7.20 11.20 £3.03 4.13 £0.10
45 5.23+0.34 500.94 +14.66 14.03 £4.49 4.55+0.19
58 JH 5.73 +0.39 596.44 +15.58 10.03 £2.57 4.59 £0.11
12 15 5.37+0.34 627.00 +14.92 13.58 £5.55 4.74 £0. 14
DN 21 8
0 JH 23.88 £1.89* 395.50 £21.01 48.02 £12.70* 4.22 £0.07
45 23.57 £2.70*% 474.21 £21.71* 35.19 £11.33% 4.58 £0.10
% 8 JA 25.79 £2.97* 509.93 +37.46° 47.34 +£6.43* 4.88 +0.27¢
512 JH 23.39 +£3.33% 467.21 £35.04* 73.12 £13.61° 6.99 +1.04°

B« R IRAL B P <005,

2.2 2 #HKRIMmEH IL-10, IL-6, TGF-B, 0

HDAC4 7k F b5

HDAC4 Fll TGF-B, 7K V-1 18 2 i T X R 4H , IL-10 7K

P AR T XA, 2R A SR E (P <0.05)

W2,

*£2 24EKXRIME IL-10 IL-6 , TGF-B, 71 HDAC4 7k F Eb 4%

Tab.2 Comparison of serum IL-10,IL-6 ,TGF- 3, and HDAC4 levels of rats between the two groups

(x%5)

217 n IL-10/(ng - L") IL6/(ng - L°") TGF-,/(ng - L") HDAC4/(mg - L")
Xif B ZH 8
%0 JH 32.88 +2.07 5.84 +0.61 92.91 +11.68 12.66 +2.03
a4 24.54 +1.11 5.79 £0.62 123.33 £15.56 14.08 +1.32
%8 JH 21.68 £2.17 5.8120.67 117.69 £13.85 15.35 +1.07
12 8 29.61 +1.39 5.74 +0.58 121.04 +14.55 11.67 +1.35
DN 21 8
%50 8 27.36 +3.12° 9.07 +0.89° 111.19 +13.30° 21.49 +2.75°
%4 JE 20.20 +0. 88° 9.89 +1.26° 206.53 +37.51° 26.25 +2.10*
%8 JH 9.89 +2.45° 11.32 +1.90° 253.56 +15.04° 25.71 £2.43%
%12 9.81 +1.63" 12.75 £2.41° 246.99 +26.90° 28.77 +1.67°
1 HXFIRA LA P <0.05,
2.3 2 HKRBHASH IL-10, IL-6, TGF-, #A Xt IR AL DN

HDAC4 1M RIZEBLE

RGO J8, DN 4R BB 409 TL-10 A
xR B R TR, 2R A G EE (P <
0.05) ;1555 8 J& , DN ZH K BUE ZH 4 TL-10 A
xRk BE T XA, 2R A G A E (P <
0.05) ;&ML 5% 412 J4,2 4R BRUE 414+ TL-10
HXFRB R I ER TG E X (P>0.05), &
BE5 0.4.8.12 Ji, DN 20 K LB H2Up 106,
HDACA FXSFah i 2 3w X 4, 2 A 4eit
FRE(P<0.05) . EBEE 0 J4,2 4R R 4
ZUrp TGF-B, A ik 22 = ST 0 &
(P>0.05) ;3545 4 .8 12 Ji], DN 20 K FL B H 20
Hh TGF-B, AN 1k i I 25w T R4, 2 A 40
AR (P<0.05), 4RI FK3,

OfFl 4 8FF 12 Ooff 4/F 8 12/
IL-10 i e A

1L-6 L -.

3

TGF-B, ' - o) emd
HDAC4 TR _J _X

B-actin (D = w WP —_— e — -

1 2 AKRBHLAS IL-6,IL-10 TGF-B, A
HDAC4 E H 3R i% ( Western blot)
Fig.1 Expressions of IL-6,IL-10, TGF- g, and HDAC4
protein in renal tissue of rats in the

two groups ( Western blot)
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®3 2HKXREHLRP IL-10.IL-6 TGF-B, 1 HDAC4 HH3F RiLEBLLE
Tab.3 Comparison of relative expression levels of IL-10,IL-6,TGF-p, and HDAC4

in renal tissue of rats between the two groups (x %s)

2 31 n 1L-10 IL-6 TGF-B, HDAC4
o BRZH 8

$0 JH 0.52 £0.05 0.01 £0.01 0.03 £0.00 0.01 £0.00

¥4 0.96 £0. 14 0.01 £0.01 0.04 £0.00 0.02 +0.01

%8 JH 0.85+0.07 0.05 +£0.07 0.04 £0.00 0.02 +0.01

#5124 0.43 £0.07 0.10 +0.01 0.09 £0.00 0.01 £0.00
DN 8

$50 JH 0.78 £0.07* 1.65 £0.35° 0.02 £0.14 1.30 £0.03*

¥4 0.66 £0.02 1.16 £0. 04 0.25 +£0.03" 1.50 £0.05*

2 8 JH 0.40 £0.01* 2.48 £0.64° 0.28 £0.01* 1.89 +0.21°

512 JH 0.38 £0.00 3.74 £0.35° 0.29 +0.01* 1.51 +0.03"

XTI A P <0. 05,

2.4 DN X% IL-6, IL-10, TGF-g, . HDAC4
KE5 Mm%, UACR BytE k1%

Pearson #5640 Hr s, DN 20K SRS L6
TGF-B, /K5 IMBE R A G (r=0.614.0.514,P <
0.05) , IfiL3F TL-10 7KF-55 oHE 2 A5G (r = - 0. 448,
P <0.05), L7 HDACA JK -5 Ifil % JC 2 35 HH 5 7
(r=-0.177,P>0.05), DN #4{ K f 1L 7% IL-6,
TGF-B, /KF1 UACR 2 IEA & (r=0.405.0. 470,
P <0.05) , i35 IL-10 (HDAC4 /K35 UACR TGl %
MM (r=-0.134 . -0.124,P >0.05) ,

3 e

DN &M O 5 U0 B B A R 2 —, HR
WP 2% . B NERERRAETEME#F DN Y kA= Fl &k
i v 2 T B IOV T, LB R B A AR S8 DR
GIEAGF =D (R

RIS R R, BG4 0.4.8.12 J&,DN
20K BRI /K B2 UACR ¥4 55 3% 25 5% FR 4, i B
DN 20k R DN BRIl . AR 78 45 1 o | 3
WRHS 0 J5,2 2K R 1A R He A 25 B TR 4 i 2
B EREES 4.8 .12 A, DN 4K U 14 i 1
i EAR TR IR, R R AT BB S DN AL R FROML AR
BE FE 4 FI VAT AT, X0 5 ok g 07 2 19 5 1) A
KM FERE I, DTS B0 P9 I 105 R0 8 11 0 KT RE
HELA B R R W, o HE— 2B TE W] TG Bl DN R 3
PRI, RS 0.4 8,2 2R B KI ks 5
TeGi it X, W] DN R R4S 5 R 7T 5 A
Jo T e, ELG) B TG IR B T 5 i S R
8.12 J&, DN 2H A BUAY KT 523 5 Tk B 4, L b
o I H) RE K 5 I 4 T fE i DN ASE 78 R I AIE K
TS B AR A , itk — 25 R B T K B DN ASE 7Y 36 A
o

TL-6 J—Fi7E ST 12 A58 v A S B P 10 440 M P
o PFAFFLIN %™ BE5 % BE, 85 BT, B/

R ZR G A T 5 | R /N R 2R M A 5 A 2 %
[6] S 1 /N M L 2 3 TL-6 , AT 5 | R 90 S o
NAVARRO % §F 5% % B, 554 DN K BUAH L, DN
KB H 1L-6 /K- 5835 T, HLS PR AR e
EEIEM X, M4k, ABDELRAHMAN %% i 55 %
B, N JEAH A Z Bk 0 T 306 4 LT L6 32 A Iak %
DN K BB U P9 9 0 40 A 7 38, AT SE 2% DN )
PRI . AHIFESE SRR, W RE 55 0.4 8,12 J,
DN 20 K SR IE AT 41409 TL-6 Rk KP4 B &=
T [ A ] 5, % B K B B4, Pearson #5643 4
5%, DN 20 K B 1L-6 7K -5 i % f1 UACR ¥y
SEIEARSE, YA IL-6 25 7 2 % DN [ &,

IL-10 J&—Fift fhy 2 Ff G 2 M 0 B 40 g L A K
ZHY KL 5 0 S SRR 2 R 22 Bl T 4
P B SRR A T o TL-10 ] S AR N Bk
ZRNE A 1 AN v A R . MU 25 RS
RIN, IL-10 BEAZISENS 14 B s K BB k21 41k .
JIN 25 RE5E % B, IL-10 B2 (/8 R4 B ™ 8
INER, IR RAE AL L 4E b 59 038,
AR IEITR . ABFFE 4 R R, iR 45 0.4 .8
12 J&, DN 41 K BLIIL 3% TL-10 7K F- i % F % AR
RGO J8 DN 2R U 4141 IL-10 AXS 35
A T R, RS AR 8 JE] DN A1 KU
LR TL-10 AHAT 763 i 0 8% T BRZE 5 k41, DN
ZHR BRI TL-10 7K P55 i % 22 670 4H OG5 Ui B, DN
PR AR o BRI T A0 2 4 TR0 3Gk AR
1, ELATRES S 1 MO S0 S I8 AT 2 AL

B J0E JR 35 4 9 AT DL #E TGF-B,/Smad {5 5 18
[ , TR 38 DN F 2 155 /N 5K 2% I 40 i 8 4 60 240 J
HNETFUURR 1 3 B2 5 R B /N K- 78 5
AL 0] 2T 4 AT L W38 % 4 7R 1 1B 4
I TGF-B, {5 S B 7E VA 5 DN W JUE £ 4 1k 7 i
HEEAEM . TCF-B, M3 415 11 2 Wi i,
HAE S A 4EAL 5L G 37 L& 5, e i 2 4k



- 706 - G Bl

http : // www. xxyxyxb. com

2023 4E 4540 &

35 DRy S5, T AR Y D R T e A ey o 0
Hrp - FAEH CWELR HDAC4 7E DN &kl 72
R EEAE . HDAC4 A3 i 75 5 ARAE I g A4
LRI T, DU 3 0 ) A s, D Nk
ARFIEE 1 RHEME ' o ARBFFE L R, i
0.4.8.12 Ji], DN 41 K FRUIfiL i H HDAC4 | TGF-B, 7K
ST 5 2 e T R AR A 4 .8 12 Ji] DN 41K
SUE 4141 Hp TGF-B, \HDACA HXf B B % &
TXFHRA 5 e Ah, DN 20 K B TGF-B, /K-F 5 1M b
UACR £ I 2 1EAH ¢ U, TGF-B, A3 1 4 4E X
N 25 DN ) &4 &k it ft . HDACA EZAH 32
AR AT, A 20 B /N BRUE A Y LA G O
SR R ECREE K. ARATRER,
DN K ERf i HDAC4 /K75 1B  UACR JG I 2 #H
AN 5 DN 55 BLR [A) 45 UACR 7K P A X i I
AKX
4 it

DN KK IL-6 . TGF-B, \HDAC4 ik i, 1L-10
FIE T 1A, DN KRR 1L-6 ,\ TGF-B, /K5
I JUACR 52 251 A0 5C , LT IL-10 7K SF- 5 1 b 5
BFEFAE ARBFIELE R ] DN B ia 7 S pr
K. DN KA K el B a7, ¥ SR RAE
LA AN I 5 A% 2 U S5 2 P s S AR,
BHARVE BT A R i — DR AR

[1] LV W,BOOZ G W,WANG Y et al. Inflammation and renal fibro-
sis: recent developments on key signaling molecules as potential
therapeutic targets[ J]. Eur J Pharmacol ,2018 ,820 :65-76.

[2] SUZUKI D,MIYAZAKI M,NAKA R,et al. In situ hybridization of
interleukin 6 in diabetic nephropathy[ J]. Diabetes, 1995 ,44(10) .
1233-1238.

[3] HUYNH P,CHAI Z.Transforming growth factor B ( TGFB) and
related molecules in chronic kidney disease (CKD) [J]. Clin Sci
(Lond) ,2019,133(2) .287-313.

[4] MOU X,ZHOU D Y,ZHOU D Y, et al. Serum TGF-B, as a bio-
marker for type 2 diabetic nephropathy ;a meta-analysis of randomized
controlled trials[ J ]. PLoS One,2016,11(2) :e149513.

[5] SUNJ,WANG Y,CUI W,et al. Role of epigenetic histone modifi-
cations in diabetic kidney disease involving renal fibrosis[ J]. J
Diabetes Res,2017,2017 ;7242384.

[6] WANG X,LIU J,ZHEN J,et al. Histone deacetylase 4 selectively
contributes to podocyte injury in diabetic nephropathy[ J]. Kidney
Int, 2014 ,86(4) ;712-725.

[7] MORENO J A, GOMEZ-GUERRERO C, MAS S, et al. Targeting
inflammation in diabetic nephropathy; a tale of hope [ J]. Expert
Opin Investig Drugs,2018,27(11) :917-930.

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

PFAFFLIN A,BRODBECK K, HEILIG C W et al. Increased glu-
cose uptake and metabolism in mesangial cells overexpressing glu-
cose transporter 1 increases interleukin-6 and vascular endothelial
growth factor production; role of AP-1 and HIF-lalpha[ J]. Cell
Physiol Biochem ,2006,18(4-5) :199-210.
NAVARRO ] F,MILENA F J,MORA C,et al. Renal pro-inflam-
matory cytokine gene expression in diabetic nephropathy : effect of
angiotensin-converting inhibition and  pentoxifylline
administration[ J]. Am J Nephrol ,2006,26(6) :562-570.
ABDELRAHMAN A M,AL SULEIMANI Y,SHALABY A et al.

Effect of tocilizumab, an interleukin-6 inhibitor, on early stage

enzyme

streptozotocin-induced diabetic nephropathy in rats[ J]. Naunyn
Schmiedebergs Arch Pharmacol ,2019,392(8) :1005-1013.
SARAIVA M, VIEIRA P,0'GARRA A. Biology and therapeutic
potential of interleukin-10 [ J]. J Exp Med, 2020,217 (1)
€20190418.

KITCHING A R,KATERELOS M,MUDGE S J, et al. Interleukin-
10 inhibits experimental mesangial proliferative glomerulonephritis
[J]. Clin Exp Immunol ,2002,128(1) :36-43.

MU W,0UYANG X,AGARWAL A et al. IL-10 suppresses che-
mokines, inflammation, and fibrosis in a model of chronic renal
disease[ J]. J Am Soc Nephrol ,2005,16(12) :3651-3660.

JIN Y,LIU R, XIE ], et al. Interleukin-10 deficiency aggravates
kidney inflammation and fibrosis in the unilateral ureteral obstruc-
tion mouse model[ J]. Lab Invest ,2013 ,93(7) :801-811.

WANG L,WANG H L,LIU T T, et al. TGF-beta as a master regulator
of diabetic nephropathy[ J]. Int J Mol Sci,2021,22(15) .7881.
LAN H Y. Transforming growth factor-B3/Smad signalling in diabetic
nephropathy|[ J |. Clin Exp Pharmacol Physiol,2012,39 (8):731-
738.

WEI J,SHI Y,HOU Y, et al. Knockdown of thioredoxin-interac-
ting protein ameliorates high glucose-induced epithelial to mesen-
chymal transition in renal tubular epithelial cells[ J]. Cell Signal
2013,25(12) :2788-2796.

QI W,NIU J, QIN Q, et al. Astragaloside IV attenuates glycated
albumin-induced epithelial-to-mesenchymal transition by inhibi-
ting oxidative stress in renal proximal tubular cells[ J]. Cell Stress
Chaperones ,2014,19(1) :105-114.

LIU X X,ZHOU H J, CAI L, et al. NADPH oxidase-dependent
formation of reactive oxygen species contributes to transforming
growth factor B, -induced epithelial-mesenchymal transition in rat
peritoneal mesothelial cells,and the role of astragalus intervention
[J].Chin J Integr Med ,2014,20(9).667-674.

SUN G,REDDY M A,YUAN H,et al. Epigenetic histone methylation
modulates fibrotic gene expression[ J]. J Am Soc Nephrol ,2010,21
(12):2069-2080.

WEI Q, DONG Z. HDAC4 blocks autophagy to trigger podocyte
injury : non-epigenetic action in diabetic nephropathy[ J]. Kidney
Int,2014,86(4) :666-668.

SHI W,HUANG Y,ZHAO X, et al. Histone deacetylase 4 mediates
high glucose-induced podocyte apoptosis via upregulation of
calcineurin[ J ]. Biochem Biophys Res Commun,2020,533(4) .
1061-1068.

(AXHE:B H)



