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[ Abstract ] Objective: Microarray chip was used to detect the differentially expressed microRNA
(miRNA) in kidney tissues of rats with kidney-Yang deficiency induced by adenine, and its significance was
analyzed by bioinformatics method. Method; Rats with kidney-Yang deficiency were induced by intragastric

administration of 150 mg-kg ' adenine in model group, while rats in normal group were given the same amount of
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saline. Kidney tissues were taken for hematoxylin-eosin ( HE) staining pathological sections after anesthesia and
blood urea nitrogen ( BUN), creatinine ( SCr) in blood and 24-hour urinary protein (24U-TP) in urine were
measured. wParaflo® microfluidic chip technology was used to investigate differential expression miRNA in kidney
tissues, and microarray results were verified by Real-time PCR. Bioinformatics database was used to analyze the
target genes and functions of differential expression miRNAs. Result: Gene chip results showed that there were 50
differentially expressed microRNAs after modeling. Compared with control group, only 9 miRNAs were highly
expressed in kidney tissues with significant difference were detected in model group. Compared with the normal
group, the expression of rmno-miR-21-5p, rno-let-7i-5p, rno-miR-146b-5p and rno-miR-15b-5p in model group
increased significantly (P <0.05, P <0.01), the expression of rno-miR-6215, rno-miR-192-5p, rno-miR-378b,
rno-miR-378a-3p and rno-miR-194-5p decreased significantly (P <0.05). Verification by Real-time PCR showed
that, compared with the normal group, the expression of rno-miR-21-5p and rno-miR-146b-5p increased
significantly (P <0.01), while the expression of rno-miR-192-5p, rno-miR-378b, rmo-miR-378a-3p and rno-miR-
194-5p decreased significantly (P < 0.01). In which, miR-192, miR-21 and miR-378 are associated with
epithelial-mesenchymal transition/mesenchymal-epithelial transition ( EMT/MET ) balance. miR-192 and miR-
378 can be used as anti-fibrosis factors to protect the kidney, while miR-21 can be used as fibrosis factors to induce
kidney injury. miR-194 can antagonize the damage of human proximal renal tubular epithelial cells ( HK-2)
induced by hypoxia-reperfusion by targeting brain Ras homologous protein ( Rheb). Target genes of differentially
expressed miRNAs were predominantly involved in Wnt and mitogen-activated protein kinase ( MAPK) signaling
pathway. Conclusion; This experiment found 4 miRNAs involved in the regulation of renal interstitial fibrosis
(RIF) and 2miRNAs with unknown functions, which provided a new clue for further analysis of the regulatory
network of kidney-yang deficiency.

[ Key words | kidney Yang deficiency; renal interstitial fibrosis; epithelial to mesenchymal ( EMT) ;

microRNA ; biological information
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Jr A A AR 2 WO BOF A5 5, It Ik i k17 8 5t
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Table 1 Primer sequences
Elk7] Fra(5'-3") K& /bp
rmo-miR-21-5p-F ¥ CCGCGTAGCTTATCAGACTGATGTTGA 27
T i GCAGGGTCCGAGGTATTC 18
rno-let-7i-5p-F -9 CGCTGAGGTAGTAGTTTGTGCTGTT 25
T GCAGGGTCCGAGGTATTC 18
rno-miR-6215-F i CCTTTAGGGTTGCAGAGCCAGG 22
T GCAGGGTCCGAGGTATTC 18
rmo-miR-146b-5p-F 9 ACGTGAGAACTGAATTCCATAGGCTGT 27
T GCAGGGTCCGAGGTATTC 18
rmo-miR-192-5p-F % GCGCTGACCTATGAATTGACAGCC 24
Tt GCAGGGTCCGAGGTATTC 18
rno-miR-378b-F - CGAGTGGACTTGGAGTCAGAAGG 24
Fiif GCAGGGTCCGAGGTATTC 18
rmo-miR-378a-3p-F ¥ CGACTGGACTTGGAGTCAGAAGG 24
T GCAGGGTCCGAGGTATTC 18
rmo-miR-15b-5p-F - iFf GCGTAGCAGCACATCATGGTTTACA 25
T GCAGGGTCCGAGGTATTC 18
rmo-miR-194-5p-F [ CGTGTAACAGCAACTCCATGTGGA 24
T GCAGGGTCCGAGGTATTC 18
u6 9 CTCGCTTCGGCAGCACA 17
Fiif AACGCTTCACGAATTTGCGT 20

R2 BREKEEENXR—MEREENIZM(x£5,n=06)

Table 2  Effect of adenine on renal index in rats after modeling
(x+s,n=6)
Fiilhees - \ W B4
451 o TRt/ g /g I 45
/mg-kg
EH - 372.10 £23.22  2.83+0.18  7.61 £0.29

BRIEERS 150 263.65 +35.75") 24.26 +1.98") 24.26 +1.99"
W HERHALEY P<0.01(£3,5F).

F3 BERERBEXNKBREXENERHOTIE(x+s,n=6)
Table 3  Effect of adenine on biochemical indicators in rats after

modeling(x +s,n=6)

5 i BUN Ser 24U-TP
4 I -1 -1 -1 -1
/mg-kg /mmol- L /pmol-L /mg+D
B - 5.99 +0.57 55.94 +2.82 22.92 £4.74

IS 150 64.43 £7.32"  341.81 £37.28") 45.02 +10.15"
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E(P<0.05,P <0.01) ;rno-miR-6215 , rno-miR-192-
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5p RIKW WIEAR(P <0.05) . WLIE2,% 4.
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Fig.1 Effect of adenine on kidney pathology in rats after modeling
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o
o
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rno-let-7i-5p
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rno-miR-192-5p
rno-miR-194-5p
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Fig.2 Differential miRNAs cluster analysis

3.5 Real-time PCR K fiF 3L K 6h i 4h 5 PCR % ¥
BRI TIERH, RER S-S HERNZ S,
rno-miR-21-5p,no-miR-146b-5p F£IL L FH ETH(P <
0.01) ;rno-miR-192-5p, rno-miR-378b, rno-miR-378 a-
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Fd4 L THEERFIEN miRNA ZEE SR EHARDHRIE
=5
Table 4 Differential expression of up and down-regulated

microRNAs in normal and model kidney tissues

3p,mo-miR-194-5p {ILWEHE TFFE(P <0.01), X5
BEE R SRR — 20, RIEEP S R &5 2R Al {5
WES,

3.6 CHUEZE S miRNA BEEE A T K T 68 43 B 45

iRNA Y Sikitad . § o
m EREH il R FIH TargetScan F1 miRanda 7F £k T B % Bt 22
o215y 3097 " A3 X 7 A miRNA 3647 3 716 PHIER . GO,
ol 75 1147 p KEGG #4E40 BT 45 5 UL I 3. vk, P {1 /) % ]
mo-miR-146b-5p 376" uP GO & L 7 5 RichFactor %75 {if T 1% KEGG ()
mo-miR-15b-5p 147" up SIE B/ T iZ KEGG 19 43 3L A %%, RichFactor
rno-miR-6215 -2.37% down {Eﬂj( KEGG %%%@Eﬁj{o
rno-miR-192-5p -2.57" down 4 -L-;J-.L/B
mo-miR-378b - L6t down (i 2k 3 245 1 PR ATE 5% F8 5 B 000 ) v R0 e 3 2o X
mo-miR-378a-3p -1.68" down L)W 10 A1 2% IR ) B B B R 8 4 55 T 5 B
o-miR-194-5p ~2.36" down E 4 45 PRI DT 9 5 R0 2 5 B S LA 52
SR AR P <0.05,7 P <0.01. AN ) T v TR VR IR W A 9 R
x5 £5%5 miRNA PCRIGIFLER (v +s,n=3)
Table 5 Real-time PCR result of miRNA (x +s,n=3)
215 F 4% /mg-kg ! miR-21-5p let-7i-5p miR-146b-5p miR-15b-5p miR-194-5p
E# - 0.87 £0. 18 1.33 £0. 10 1.18 £0.20 0.85 £0.20 0.93 +0.30
i i 150 2.71 0. 08" 1.50 0. 06 7.61 0. 06" 0.73 +0.03 0.05 +0.01"
215 F &/ mg-kg ™! miR-192-5p miR-378b miR-378a-3p miR-6215
% - 1.00 £0. 17 0.90 +0.28 0.88 £0.25 0.85£0.24
gt 150 0.03 £0. 02" 0.18 £0.01" 0.16 0. 01" 0.04 0. 01"

PR AT 78 S B M T8 A T UK B 2, 8- R IR IR
W, UURRT B /NE 5 B R AR Az, B 85 1 PR 2 b
KA, 5898 B /N IR SR B /NS IR Ry
gk o Bl R I HE R B R R ek, S B T RE
TR HET B — R B W A B R . AR
FRRE R 2 A SR A e, e B Y RS
JE R IEIR 2 55 IR AE AR . HE 3 (0 [z A= AL 45 4r
NS N T T SN e B
o IR 454 PCR B UE4E R /R, mo-miR-21-
5p Al rno-miR-146b-5p & % J5 F ik T} 55 . rno-miR-
6215, rno-miR-192-5p, rno-miR-378b, rno-miR-378a-
3p Ml rno-miR-194-5p RIKFFL, ZH HAZRIT#E
S H 7R IX 22 miRNA /] 582 5 15 1R 09 A A4 % e Of
A AT RE R HBT BG T7 AR E SR AR B .

K AF 5 R U], B BH R E R BUIR] A7 78 B 4 i
W 18] BT 2T AR 4, B B AL U5 00 Al g e S 2%
B IV i T 2 Ak R O T A A A R SRR
EMT J& ' 8] 1 £F 41k 1) 3 2240 fg 2= 17 Ry, 78 H R 2
KRR R AR AR 45 R4 A St
iR W], FARER 4> miRNA W] i@ i 5 ) EMT/MET

SN2 5 (R i 47 defb dE AR . WF5E R RAE N
JUE 3 g /N A M B A AR K -8, (TGF-B,) AR
P8 miR-192 {3k Had ik miR-192 m] ] ZEB1/
2 [ K35 N 8 5% TGF-B, 4 7 1Y E-cadherin (] F
PP R B £ B miR-192 1 E X E A —
MR ER X 5 ALRE R —3, miR-21 7£H
21 A AL S P A K0 PR I R A AU B
g AR S b R T B A R
BB 4140, miR-21 [ BE s ik, TGF-B, 0l il it
Smad3 755 miR-21 3Rk, HAE N {2 £F 446 K+ 7T 3
AL Smad7 23k T I TGF-B Fl NF-«B {5 %5
i . AT HD, Smad7 3 F 3K AT ] Smad3 3 4
i BT TGF-B {5 5@ i ™ . BRI LA 4h, miR-21 ik
AlE AL A0 6 PTEN 2 (B9 3R 58, BTE PI3K/Akt 8@
42 TR /INER ZR 20 A RORD T 4 E HE R 0 R
B N E R, TGF-B, 7] FEAE miR-378 ()
ik, A miR-378 & vl TGF-B, 1 6 I 4% K+
PO Smad3 3% 4 H 7T 38 &8 MAPK {5 538 [ 2% fif '
INER B BRSO NS R 44, miR-378a-3p I
miR-378b FEAE A 2 rh ¥4 W 2 R R, 5 B PR —
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() FF, S A0 0 56 PR] 9303000 285 2R AT 8, e-Jun J2& miR-378a-
3p MALFEE A, c-Jun 55 c-Fos 5 AT MG E A 1
(AP-1) R N 5 s H o BF9E R BH AP-1 W] 3 &
W UL TGF-B, N, 2 i 1 it )i mRNA
F s S A0 A0 I T 8 3 47 4k £k . miR-378a-3p/
c-Jun/AP-1/TGF-B 4 Ji £F 4 Ak I ¥ 1 45 5 22 3F —
Ay HT LSRR . miR-194 W] 38 o $8 ) 98 45 ik Ras
[F] 5 2 11 ( Rheb ) 4 Bt ik 40 P8 7 75 5 19 HK-2 4
#5' . {ALEBUA ¥R, R B miR-146b-5p & miR-
6215 1 B WE2F 4 Ak b (9 48 S A 58 B

H— il ik KEGG 3 % 73 7 & 3, 22 5% miRNA
(L N £ & S 7E Wt {5 53 % fl MAPK {5 518
B b o Mo, Wnt {5 53 A 3 o 1 0B R A AR
-3 8 ( GSK3B) 4 3 1) i R Ak Fi 41 i 40 B oz vh -
T E WOk S EMTYY ) TGF-8 W il i
MAPK {5 5 i #% (W p38, Erk1/2 ) 5] # 40 i 4h s T
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