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miRNA-21 regulates JAK2/STAT3 signaling pathway and regulates renal
fibrosis in IgA nephropathy rats
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[ Abstract] Objective: To investigate the effect of miRNA-21 on JAK2/STAT3 signaling pathway on renal fibrosis in IgA ne-
phropathy rats. Methods ; Establishment of IgA nephropathy rat model. 40 SD male rats of clean grade were divided into 4 groups:blank
control group (group A) ,IgA nephropathy model group (IgAN,group B) ,model group + NC antigomir group ( group C) ,model group
+ miRNA-21 antigomir group (group D) ,10 rats in each group.24-hour urine protein, serum urea nitrogen and serum creatinine were
measured in each group. HE staining was used to observe the renal histopathological changes in each group. qRT-PCR was used to de-
tect miRNA-21 and the mRNA expression level of STAT3 in serum and renal tissue of rats in each group. Western blot was used to de-
tect the protein expression level of JAK2,p-JAK2 ,STAT3 and p-STAT3 in renal tissue of rats in each group. The contents of TGF-g1
and MMP-9 in renal tissue were detected by ELISA. Results: There was no obvious hyperplasia of matrix,no obvious abnormality of re-
nal tubules in group A there were obvious fibrosis with inflammatory cell infiltration can be seen in renal interstitium in group B and
group C. In group D,mesangial stromal hyperplasia decreased,renal interstitial fibrosis and inflammatory cell infiltration decreased sig-
nificantly. Compared with group A ,the 24-hour urine protein and bum of rats in group B,C and D were significantly increased ,the mRNA
expression level of miRNA-21 and STAT3 in serum and renal tissue were significantly increased,the protein expression level of JAK2,
p-JAK2 ,STAT3 and p-STAT3 in renal tissue,the content of TGF-B1 and MMP-9 were significantly increased (P <0.05). Compared
with group C,the 24-hour urine protein and bum of group D were significantly reduced,the mRNA expression level of miRNA-21 and
STAT3 in serum and renal tissue,the protein expression level of JAK2 ,p-JAK2 ,STAT3 and p-STAT3, the content of TGF-B1 and MMP-

9 in renal tissue were significantly reduced (P <0.05). Conclusion ; Inhibition of miRNA-21 can improve renal injury in IgA nephrop-
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athy rats,which may be related to the regulation of JAK2/STAT3 signaling pathway and the protein expression of TGF-B1 and MMP-9.
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BLES AR BB 0 MicroRNA (miRNA) f& — 2k
Gt /N1 RNA, 322058 2o 5 AH 5§85 R 45 & 70 %
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2T 4E AL i T BEAE FH AL o

1 #MREFE

1.1 SEWshYEERSA
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(B HEIE Y : SCXK (JH ) K2016-0001 ) . K K B 73 %5
FIXTHRZH (A 41,10 H) FE£L4 (30 H) . @
WIES % SCmk 4 s & 1 (BSA) + Jig £ 0
(LPS) + P4 ALk (CCl, ) HE 37 TgA B R RUASE Y
B% H BSA (400 mg/kg) # 8 9 J4, T i 4 CCl,
(0.1 mL) , &/ 1 &, 9 ;58 6 B4 LPS(0.05
mg) R IKE ST 5 A 21 - B Al )RR 3R SR BE
BN AR AR R OK . SRS S A AR L
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BB ZH 2 B N K AR A R R T P G AR
7 TR J5T 58 1 200 JE 3R T TR 23 B /N T R H S i R
IR T A A i A K BB L4 b A R 4 (B
2H) BRSNS A B R /K NC antagomir 2 ( C
2H) # A ST )5 1 ST NC antagomir; miRNA-21 an-
tagomir 41 (D 2 ) ; #5 AY & 57 J5 V£ 4§ miRNA-21 an-
tagomir, 520 8 H o AbPRAS S HIAUH AR & 241 K
B 24 h PR, SR 5 A A 2H R BURR B AL B, I 32 50 Bk B
1fit ,3 000 rpm Z.0> 15 min, B F1EE T - 80 CIRF4
FH s BB 2353 TN 10 %ot IR S AR 5, A 0
HEAT AL AR A LUE T - 80 CLRAEE .
1.2 KB FELH
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B A ) 5 AR AT BR 23 7] ) 5 Trizol , miRNA-21 U6 5| )
(2 Invitrogen 23 7)) ;STAT3 .GAPDH | F 514
(T TR AR R, B s RPTJAK2 41
R AT p-JAK2 T4 S ht STAT3 Hi fk . S 4t p-
STAT3 Hifk At B-actin HLiA (£ Santa) ;11 FEHT
S H0 (W [ 2 E LI-COR A H]) ; TGF-g1 , MMP-9
ELISA {5 & (35908 F 5g 5t @ A o) TREAESERT) o
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WL AR 45K IR 24 h RER TR 24 h JREEH
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1.3.3  qRT-PCR # Il fn % & B %41 4 miRNA-21,
STAT3 # mRNA # 3k & F  Trizol #2454 K KL
T AE A2 RNA 5 B cDNA L2 pL ¢DNA fE
J MR T qRT-PCR 788 . 5IWFFI L3 1,
Sk WA PE 94 °C 5 min, 94 C 30 5,58 C 30 s,
72 °C 30 5,40 MEFJE 72 C 4Ef#H 10 min, F 4 EE
ARFEG ARG 3 K, L LR Y A G R 4 A 5K
(2725 i

F1 ¢RT-PCR &M EEESI#/F 5]

EN ER(S'-3) RS -3) Ak (bp)

miRNA-21 (GG TAG CTT ATC AGA CTG AGA CAG AAG GAC CAG AGT 165

U6 GCTTCG GCA GCA CAT ATA CTA AAAT - CGC TTC ACG AAT TTG CGT GTC AT 89
STATS TAT CIT GGC CCT TTG GAA TG 616 GGG ATA CCA GGA TGT TG W4

GAPDH TAT GG ACG CCT GGT TAC GTCTTC TGA GTG GCA GTG AT MY

1.3.4  Western blot # il & 41 41 JAK2, p-JAK2 |
STAT3 \p-STAT3 % & % 3k A F  HUH 41 8L i B
SIH I B W 3T 5 A% VK RN S5 min, 10 084
rpm ,4 °C B0 20 min, BCA ¥ & & AW E . &4
PEAHL 50 pg FRE, 2 10% SDS-PAGE HE i LUK S ,
BT % 0.45 um 1 PVDF & | 0% B 19 & H
5% W HE Wk 35 1A 5, 4 A R 10 B A LG4 A R —
BT BE T s PR S W E AR 1 — 50, W T 1 hy
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YRR R A, (2 +5) Ko, R A
BT 22 AT LR A ] 25 5, 2 1) P 7 L AR L LSD-
t kg, P<0.05 hERAEGIE L,
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2.1 KEMEBEREHLA miRNA-21 RiEKFE

H5AHME,B 4 .C AR D A KR ME &G
241 miRNA-21 £k KB B ETHE (P <0.05) ;5
C A AL, D 4K B 3 A B 2 41 miRNA-21 ik
K34 1 2 AR (P <0.05) . ULIE 1,

miRNA-21 M ik
- o
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*P<0.05,5 A 4485 #P<0.05,5 C A0k
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B4 1.81 +£0.06" 9.63+0.26* 44.56 +3.16
c4 1.74 £0.04 " 9.66+0.32%  45.55+2.76
D 4 1.31£0.05"*% 7.47 £0.31*% 45.92 £2.57
F{H 1740. 398 666. 563 1.588
P 1 <0.05 <0.05 >0.05
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STAT3 [ 56 (1% 5 7K F (0.37 £0.06 0. 20 +0. 05,
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1.10 £ 0. 05,1.00 +0.05.0.91 £0.06).C 4]
(1.37+0.05.1.12 +0.05.0.99 = 0. 06.0.97 =+
0.05)F1 D 41 (0.72 £0.04.0.58 £0.06.0. 60 %
0.07.0.36 +0.06) K B 414+ JAK2  p-JAK2 |
STAT3 \p-STAT3 [y [ Rk KB (P <
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AR 48P TGF-B1 MMP-9 ) & &35 8 % 7
H(P<0.05);5 CAMIL,D HKHEHH
TGF-g1 MMP-9 5 & 2 I Z FER (P <0.05) . W
%3,

x3 KBAKARSHA TGF-BI MMP9 & E(x +5,n=8)

4151 TGF-B1 (pg/mL) MMP-9 ( ng/mL)
A 142.34 £9.78 97.33 £6.66
B 4 259.98 +16.23 " 186.38 £7.36 "
C 4 257.46 +16.44 " 187.54 £7.27"
D2 180.41 £12.34 "% 144.79 +5.59*7
F A4 139. 228 319.571
Pt <0.05 <0.05

#*P<0.05,5 A48k ;#P <0.05,5 C 4248k,

3 g

IgA "B 95 K 9 S A, G IR LA I R B B 11 R Oy
TR LB T B /NER R IX DL e Bk 1 A
TUBLU R R A B 2 5538 58 P B /N BR B 48,20 AR 2R
g % %k 15% ~40% . miRNA-21 & —Ff 4
UL F i 9eg AF G PE miRNA 38 3 98 35 2 5 40 i A= 77
JHT AR ZE R R T, S 50 e i R A
E L RCERS A BRI Ah , miRNA 5 5 5 2
JO7 PR A O A B Y K A IR R T S S
AL miRNA-21 AT /0 i 5 20 48
Sit Al F INOS Il TNF-a (7K F-, 275 miRNA-21 (155
&35 AT BE Jin =G R A5 )5 0 AR RE VL, B0 miRNA-
21 3 3 7 [ P 45 IL-6R/JAK-STAT {5 53 B% , #1 #H
RAE SN AL HE B R 2 L A RS R
miRNA-21 7£ TgA B9 B A 80P s Rk, H L& &
55 13 WLEF K B /NERBE AL B 4 EL L a) T £ 4 Ak
PEOr Z M AEAE B A E T . miRNA antagomir J&
2o FRIR AL A B 1 miRNA S5 450570, 385 5 1 9 1
AL miRNA 58 35 o P45 A B Ik miRNA 5 gL
mRNA ) B #hfC X, 411 6] miRNA & #1E H .
A 5% 73 B miRNA-21 antagomir #4 & miRNA-21
FEIRAM N K B R L, 5 A dM L, B 4l .C
ZH A D 2 KRR i A 1 41 40 miRNA-21 323K K3
BFEFE; S CHMEL, D H ok Bk &S HH
miRNA-21 357K - 3 1 25 B AIG, 5 78 A< OF 50 4
miRNA-21 FR M KRR T, 5 A 41461k, B
4 .C MDA KR 24 h JRE K BUM i 2 5t
5,00 SCr A FHHZE R TG ER X5 C 4
I, D 2R 24 h JRE [ & BUM ¥ i & (%, HE
Yoo 285 ST, A 41K U /I Bk AR I A0 i O B e 4
3 22 ST R A N TE I B R B )

J A UL A, TG 9 M A MR 5 B 4H A C 4R BRUEF /N
Bk N AT UL BH 1 ZR AN 4G 2, AR ) TG AR (D
J5E PRI L BA 4 A M A AR 5 D2 K U N ER R
I 200 AU 2>, 2 T Joi 396 A 0 /L T 5 P 2R M 4
R B 4R C AR BRI B, $ROR TgA
S AL A B 2 40 miRNA21 g 2 T &, 41 4L 45
P ] miRNA-21 (14 &35 ] 8038 5 4 2L R AE

JAK/STATs 24 N & 2 015 5 5% ik 42, 7]
i T 2 T 200 i DR AR N 15 5 0 Bl B TR SR L T
I JAK/STATs {55 38 & AE A5 A& WY & Ak ik
TP REEEAEM Y R R T kT
WA S JAK2/STAT3 {5538 1% A9 15 16 in =5 5 0% A
PR B BFRIES, JAK/STATs {3 5 il #
R AR BN TR A R R AR A i A DG
2T ORI R R R, S A M, B 4 .C 4l
F1D 1 KRR TE M 440 STAT3 mRNA 335K
WREFAGE:;S CHME,D d R ImE &EHH
STAT3 mRNA ik /K F 1y i 3 41K ; Western blot %5
REM, 5 AHME,B A . .CAHMD KR EHL
1 JAK2 . p-JAK2 . STAT3  p-STAT3 )% 4 % ik /K F
WREFE S CAHML,D 4 KRB HL H JAK2
p-JAK2 \STAT3 p-STAT3 (K 14 % ik /K ¥ 2 B % F%
ik 27K TgA B K BUE 4140 JAK2/STAT3 {5 5 il
PR A miRNA-21 (9 kAT p-JAK2 K
p-STAT3 2 H & ikK V-,

' V) S5 2T 24 b 2 45 ol 24 R0 0 e U 2 2o
MR G TR ERENSR, AHRK
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B IR 2T 4 Ak 08 T R g R . MMP-9
B Al 28, o B AR A RS v 1 IV Y L, AT F 5
R MMP-9 2 514 o TgA B at ™ . 5k
AR F-B(TCF-B) 74 i A= < 434k . 41 g 1 JE it
VOB eI B AT EARIE b AR . A
WFoE " & B, miRNA-2T 02 5 5 W I 2F 4k 4k 5
() miRNA 2 —, miRNA-21 A i 13 i 45 TCF-B .
REERNEFZIK(EGFR) % R iK S 5 M M &
RO A BT A, B I PR AR B
(UUO) KB4 21 miR-21 B 2F 4t fb e B i 8 3%
ik b9, TGF-B1/Smad3 {5 5 i #% v] & i i 1F m) 4
2 miRNA-21 AT 75 -5 B 8] 0 £F 4k 1k . s ik 55 &
PR, PR B RE AT 00 JAK2/STAT3 {553 i , 5| 2 i iR
fb JAK2 F1 STAT3 5 KA Tt i, R 2 1L-6 43 Wb 4
DI O W 1 W R i D W7 Y . A e
2, AL R AEBL, 5 A ML, B 4 .C 4HA
D 4K BUE 4140 TGF-B1 MMP-9 ) & &35 g % 7
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