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Effects of azithromycin on gene expression profile in adriamycin nephropathy rats

YU Xiao-teng" %, ZHANG Bi-li®
1. Graduate School of Tianjin Medical University, Tianjin 300070, China
2. Department of Nephrology, Tianjin Children's Hospital, Tianjin 300074, China

Abstract: Objective To study the gene expression profile of adriamycin nephropathy rats and the changes after the intervention of
azithromycin by gene chip technology. Methods Eighty-eight rats were randomly divided into control group, model group, and
azithromycin group. The model was established by tail vein injection of adriamycin, and the changes of blood biochemical and 24 h
urine protein in rats at 4 th and 8 th week were detected. Agilent SurePrint G3 Rat Gene Expression (8x60k) gene chip were used to
detect the gene expression profile, and the results were analyzed by bioinformatics method. Results Eighty-eight rats were randomly
divided into control group, model group, and azithromycin group. The model was established by tail vein injection of adriamycin, and
the changes of blood biochemical and 24 h urine protein in rats at 4th and 8th week were detected. Agilent SurePrint G3 Rat Gene
Expression (8 x 60 k) gene chip were used to detect the gene expression profile, and the results were analyzed by bioinformatics
method. Conclusion The occurrence of adriamycin nephropathy involves the changes of many genes and the gene expression profile
can be changed with the intervention of azithromycin, which can provide further evidence to explore the effect of azithromycin on
adriamycin induced nephropathy.
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Table 1 Dynamic changes of blood and urine of the rats in each group

M WLl 24h JREH/mg AlbAgL)  TPAgL™')  Tcho/(mmolL™') Scr/(umol'L™")  Cer/(mL-min kg )
Xt 4 J 4.4040.82 4032494  6447+472 2631046 21.77+1.13 2.0740.19
8 J4 4.23+0.65 42544492  65.68+4.05 2.61+0.46 22414291 2.12+0.41
R 4 221.40%74.53°  2487+332° 53912493 4654225 39.60£6.03" 1.324£0.24"
84 354.83+70.87 1677315 46.73%:7.09  8.61+3.24 51.184+5.88 0.3140.14
Bl &y 4 22217%77.68° 2583+3.40° 5433479 441+122 40.80%5.72" 1.25+0.33"
R 8 JH 7478 £12.444% 34.79+6.73%" 60.32+£4.1347 3.5440.754" 31.56+£8.474"  1.79+0.6847

E A "P<0.05; SRR 4P<0.05; 5S4l 4 L "P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; *P < 0.05 vs same group four weeks after treatment
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Fig.2 Hybrid signal intensity scatter diagram
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Table 2 Up and down regulation of differential genes between the model group and the control group

aemn2s BHRHES RS R GeneBank &% 'S G 1/ T)RE
Ha i A_44 P1043157 2.83 CXCL9 NM_145672 AT 9
A_44 P1039128 2.19 CXCL10 NM_ 139089 BT 10
A_64 P157743 221 CCL20 NM_019233 AR T 20
A_44 P404843 2.05 CXCR3 NM_053415 LA R % NK]
A_44 P1004840 232 TNFSF9 NM_181384 Ji I AT IR B 5K T 9
A_64 P351634 2.16 CSF NM_001029901 BRI T 1
AIMFET A 43 P11800 —2.06 BAX U49729 Bel-2 #2% X H
MY A 44 P507571 2.47 CCNEI NM_001100821 A A& E El
HH A_44 P272210 2.69 CCNE2 NM_001108656 gt JEH A T E2
A_42_P580844 3.02 CDK1 NM_019296 0 P R IR R i 1
A_44 P534089 2.11 CCNBI NM_171991 Al A 5 E Bl
A_44 P461544 2.74 CCNB2 NM_001009470 4 it 5 & 1 B2
5 55S  A_44 P404843 2.05 CXCR3 NM_053415 LR T2 4k 3
A_64 P006898 2.96 CD19 NM_001013237 CD19 $ili
A 43 P15598 3.31 CD79B NM_133533 CD79B HiJ5
YIFEiE A 44 P306551 —2.24 CACNAIA NM 012918 P/Q B Hp FR AR I A5 38 38 o 7SR
A 64 P062643 —8.78 PKD2L1 NM_001106352 ZREPIHHEF 1
A_64 P136884 2.13 UPK3A NM_001130507 PRE% R RS 1
AMAMIEHE . A 64 P054243 —8.26 Pax3 NM_053710 Be Xy G AL 3
o34k A_64 P127971 3.38 POUIFI1 NM_013008 POU i IdiE 3 X1 1

IEEACREE N B, AR T

Positive represented genes up-regulation and negative regulated represented genes down-regulation
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Fig. 3 Pathway analysis of differentially expressed genes between model and control group
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Table 3 Up and down regulation of differential genes between azithromycin and model group

igesrsk BhES MoVl L SPS A GeneBank ¥t 5 i B /T RE
Uik A_44 P1039128  —2.00 CXCL10 NM_139089 BT 10
A_43_P11985 -2.47 CCL20 NM_019233 AT 20
A_64 P053012 2.96 CD163 NM_001107887 LIiRAR:AE M PR o LN
A_64 P062874 427 FGF-20 NM_023961 AT 4L 40 M A A R T
vl A_44 P801714 2.00 SCD1 NM 001013951 & B4 A ZABFET 1
A_44 P387780 3.19 CYP8BI NM_031241 [ 120 FR1LHT
A_44 P1016480 2.19 LPL NM_ 012598 JIg & = g 17 Mg
RE A 64 P041219  —4.28 PCSK 1 NM 017091 2 AL B A RV 1A 2R 1
A 43 P15281 -2.93 TP63 NM_019221 JiR P63
A 44 P415349 2.08 GATA6 NM 019185 GATA Z557HM 6
f554#S  A_44 P404843 -2.05 CXCR3 NM 053415 f = AT (T2 NK]
A 44 P233932 4.28 NOTCHI NM_001105721 Notch 5 jik
il A_44 P230370 6.12 DEFAS NM_ 173329 BifElE A a 5
A_44 P1023480 7.85 NP4 NM_012598 [ 11 2% NP-4 Hi {4
HSREYE A_64_P229432 5.88 PPAR- Y NM_001145367 A B B E ) 2 A
A_64 P040190 3.12 TCF7L2 NM 001191052 Fesk KT 7
A_64 P055960  —15.30 ESR2 NM_012754 MEB A4 2

IEMARRIER B, AR TR

Positive represented genes up-regulation and negative regulated represented genes down-regulation

2 Gene Ontology 73#7, Fi&ZE R L =2
SR Ak REAEE b B 4B iR Ak i 1D R A
FEE . EWAEHMIRY %S, & pathway 73#7,
Z RIS B PPAR-y 15 58 % . cAMP

AN

{5518 . PI3BK-Akt {5 518K, LK 4.

Bile secretion

Tyrosine metabolism

Retinol metabolism

cAMP signaling pathway
Arachidonic acid metabolism
PI3K-Akt signaling pathway

ECM-receptor interaction
Complement and coagulation
cascades

PPAR signaling pathway

0 05 10 15 20 25 3.0 35 40
—lg(pValue)

4 MHESHREARKRIEAZ REFEET pathway B DT
Fig. 4 Pathway analysis of differentially expressed genes

between azithromycin and model group
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W e SO TATER, WETUAC B NER
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(547, 308 1T S BT 5 2% e TR A0S
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wr T G1 sk G2 #3; 1 ps3 fEH T BAX, Al H %
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JZ2 bR AN, 3% R /N BRI SR B B A i P R A
T — [ B B /N ERUE S o A2 A0 A DG 2R (1 i Ik
DAL (1) 5 AR B - 40 PR R PR P A A 4 g i
SEFAY AT I LA R e B B k>, TSR
ANERPE I BORIE PRI, 2 NS E AR R AR —A
AT, M pS3 {7 S I AT AE i et A A0
BRI T, M T SBOUE A0 B k> K B /N ki et
WIEEMSAR, S 50082 BRI K.

Bl 77 57 2% bR B R I BUREESL, Mo g
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Ontology 437, B &7 %5 25 41 22 e 6 A 289 I A=
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B BEWAEAMIRTSE. T RIL, (e
I ILF) CXCL10.CCL20 JENAEpi 45 77 R 5 R
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LR PR IE P IAE SN, [FINZ 41 CD163 (IfiL4l
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PRI T BN, Befr a8 E (Hb)
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Hb 3G B, ik 2 Fus e KPR . PreEte i o
fE1. FGF-20 J& T e 4edi i AL K 1 (FGF) %
W — 1, H5 524K FGFR 45 & nl {e sk L 40 Al
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U, CD163 & FGF [ L i ik 41 < i) 47 55 2% n]
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KB 7 B 25 4 22 e R (MBS R E AT pathway
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PG M AZ Sk R - X%, PPAR-y Je L —Fha iy,
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IR 1 SR )ik 56 13— J7 1 PPAR-y {5
Sz 5 IRER AR IEEEAE . TR
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e LR AL FE L FENE 7 2B e 5 SCD1 . I [t e
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LPL, ¥t 8] PPAR-y {5 ‘5 il i 2 5 1 15 T 25 25 5 i K
IR AR, X AT e S A7 2 3 AU 4 K R
JOEL T 7P AT P AT, R H ELAR ML 75 2Lk — 25
WFoT.
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