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IncRNA MIAT promotes sepsis-induced acute kidney injury by
regulating the miR-338-3p/THBSI axis”
LIU Xiaoyan ,ZHAO Qiulan ,DAI Jiangna
Department of Intensive Care Medicine sthe NO. 2 Hospital of Baoding ,Baoding s Hebei 071000, China
Abstract: Objective To investigate whether long non-coding RNA (IncRNA) myocardial infarct-associat-
ed transcription factor (MIAT) promotes sepsis-induced acute kidney injury (AKI) by regulating microRNA-
338-3p (miR-338-3p)/platelet thromboplastin-1 (THBS1) axis. Methods Septic AKI model was established
by cecal ligation and puncture. The rats were divided into control group and sepsis AKI group,with 10 rats in
each group. The expression levels of IncRNA MIAT.miR-338-3p and THBSIgene in renal tissue were detec-
ted by quantitative real-time PCR (qPCR). The levels of serum urea nitrogen (BUN) and creatinine (Cre)

were detected by automatic biochemical analyzer. Renal tubular epithelial NRK-52E cells were induced by li-
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popolysaccharide (LPS) to establish a cell model of sepsis induced AKI. NRK-52E cells were divided into CK
group, LPS group, LPS+si-NC group, LPS+si-IncRNA MIAT group, LPS—+si-lncRNA MIAT +inhibitor NC
group, LPS+si-IncRNA MIAT+ miR-338-3p inhibitor group, LPS—+ si-lncRNA MIAT+o0e-NC group, LPS+
si-IncRNA MIAT+o0e-THBSI group. gPCR was used to detect the expression levels of IncRNA MIAT, miR-
338-3p and THBSI gene in each group. Cell counting kit 8 was used to detect cell proliferation in each group.
Flow cytometry was used to detect the apoptosis rate of each group. Enzyme-linked immunosorbent assay was
used to detect the levels of lactate dehydrogenase (LDH) , tumor necrosis factor-a (TNF-a) ,interleukin (IL)-
6,11.-10, malondialdehyde (MDA) and the activities of superoxide dismutase (SOD) and catalase (CAT) in
each group. The expression of NOD-like receptor pyrin domain-containing protein 3 (NLRP3), Caspase-1,
cleaved caspase-3 and THBSI protein were detected by Western blot. The targeting relationship between miR-
338-3p and IncRNA MIAT and THBS1 was verified. Results The expression levels of BUN,Cre,IncRNA MI-
AT and THBSI gene were increased (P<C0. 05) ,and the expression level of miR-338-3p was decreased in sep-
sis AKI group (P<<0. 05). Compared with CK group,the expression of IncRNA MIAT, THBSI gene,apopto-
sis rate and the levels of IL-6,LDH, TNF-aand MDA were significantly increased (P <C0. 05) ,the protein ex-
pression levels of NLRP3, Caspase-1,cleaved caspase-3 and THBSI1 were significantly increased (P <C0. 05),
while the expression of miR-338-3p, A5, (24,48 h) value and 1L-10 level were significantly decreased (P <C
0. 05) ,and the activities of CAT and SOD were significantly decreased in LPS group and LPS+si-NC group
(P<C0.05). Compared with LPS+si-NC group, the expression of IncRNA MIAT, THBSI gene,apoptosis rate
and the levels of 1L-6 ,LDH, TNF-a and MDA were significantly decreased (P <C0. 05) ,the protein expression
levels of NLRP3,Caspase-1,cleaved caspase-3 and THBS1 were significantly decreased (P <C0. 05), while the
expression of miR-338-3p,A,;, (24,48 h) value and IL-10 level were significantly increased (P <Z0. 05),and
the CAT and SOD activities were significantly increased in LPS+si-IncRNA MIAT group (P <C0. 05). Silen-
cing miR-338-3p expression or up-regulation of THBS1 gene expression could attenuate the improvement
effect of IncRNA MIAT on sepsis AKI (P<C0. 05). Conclusion IncRNA MIAT promotes sepsis-induced AKI
through regulating miR-338-3p/THBSI1 axis.

Key words: long non-coding RNA myocardial infarct-associated transcription factor; microRNA-338-3p/

platelet thrombospondin-1 axis; sepsis; acute kidney injury
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ZH . LPS— si-lncRNA MIAT 4 o0e-NC 2 . LPS+ si-In-
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MIAT -+ inhibitor NC 4 I #¢ . LPS+ si-IncRNA MI-
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LPS+si-IncRNA MIAT+inhibitor NC £ 1.3340.04 0.76+0.03 1.4540.04
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LPS+si-NC 41 0.247+0. 02" 0.45240. 04* F 26.819 30. 735
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LPS+si-NC 4 246.71+26.42° 155.48415. 39° 22.78+2.52° 276. 31430. 42°
LPS+si-IncRNA MIAT 4 121.53413. 36" 61.34+7.48" 81.52+8. 64" 138.56415. 65"
LPS+si-IncRNA MIAT+ inhibitor NC 41 123. 46414, 74 59.9746. 86 80. 6348, 41 137.28414. 39

LPS+ si-IncRNA MIAT+miR-338-3p inhibitor 41 182.83+21.67° 112.73411. 24° 48.9643.87¢ 205. 46423, 71°¢
LPS+ si-lncRNA MIAT+ 0e-NC 41 124.68415. 26 62.31+£7.45 83.17+9.76 135.29414. 86

LPS+ si-IncRNA MIAT+ oe-THBSI1 21 193. 47+21. 84¢ 118.594-13. 67¢ 43,5845, 23¢ 214, 37422, 93¢
F 42. 864 38.291 31.537 28. 626

P <20. 001 <20. 001 <20.001 <20. 001

.5 CK 4 H 5, *P<C0.05; 5 LPS+si-NC 41 42, " P<C0. 05; 5 LPS+ si-ncRNA MIAT + inhibitor NC 41 %5, P <C0. 05; 5 LPS+ si-In-
¢cRNA MIAT+o0e-NC 4 45,4 P<<0. 05,
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2.7 £ 4 NRK-52E 40 g CAT.SOD i 1 & MDA
KFHH 5 CK 4%, LPS 4 Al LPS+si-NC 41
Y MDA 7K F F+ &5, CAT. SOD % B AL (P <
0.05) ;5 LPS+si-NC 4 48 . LPS+si-lncRNA MI-
AT 4 40 i MDA 7K ¥ B A%, CAT, SOD i I+ &
(P<<0.05); 5 LPS+ si-lncRNA MIAT + inhibitor

NC 41 I #, LPS + si-lncRNA MIAT + miR-338-3p
inhibitor L4 iff MDA 7K F+ i . CAT. SOD i 1 %
G (P<<0.05); 5 LPSH si-lncRNA MIAT + o0e-NC
ZH L #E , LPS+ si-IncRNA MIAT 4+ oe-THBS1 £H 41 Jits
MDA 7K F F+ &, CAT. SOD 3& P &K (P<<0.05),
2% 6,

=6 %3 NRK-52E 41 ff8 CAT.SOD i& MR MDA K FEEL & (v +5,7=6)

215 SOD(U/mg) MDA (nmol/mg) CAT(U/mg)
CK 41 106. 8447, 97 5.7340. 81 87.52+9. 36
LPS 4 21.5442. 63 34.2143. 39" 23.6442. 78"
LPS+si-NC 241 22.3242.74° 33,6743, 28" 22,362, 54°
LPS+si-IncRNA MIAT 41 75.46+8. 36" 15.46+1. 72" 65.83+6.29"
LPS+ si-lncRNA MIAT+inhibitor NC 41 76.29-+8.52 16.58+1.83 67.28+7.11
LPS+si-IncRNA MIAT-+miR-338-3p inhibitor 41 43,2745, 21° 25,3442, 67° 40,1944, 65°
LPS—+ si-IncRNA MIAT+ oe-NC 41 74,8549, 14 16.1241. 96 68.4747.83
LPS+si-IncRNA MIAT+ oe-THBSI 21 39.78+4, 28 27.83+3. 14¢ 36. 764,269
F 46.911 39. 827 32.613

P <<0. 001 <20. 001 <<0. 001

5 CK 4, P<<0. 05; 5 LPS+si-NC 41 F %, " P<<0. 05; 5 LPS+ si-IncRNA MIAT + inhibitor NC 41 Hb 4%, P <<0. 05; 5 LPS+ si-In-

¢cRNA MIAT+o0e-NC 4t 45,4 P<<0. 05,

2. 8 % ¢ NRK-52E 40 i NLRP3, Caspase-1,
cleaved caspase-3. THBS1 tEHZEA K 5 CKH
HeAs, LPS 4H fl LPS+ si-NC 41 NRK-52E 4i i NL-
RP3.Caspase-1.cleaved caspase-3, THBS1 i H & ik
JKETH 8 (P<<0. 05) 3 5 LPS+si-NC 41 %, LPS+
si-IncRNA MIAT 20 NRK-52E 41 Jifg | ik 5 19 kK
SEREAR (P <<0. 05) ; 5 LPS+ si-lncRNA MIAT +in-

hibitor NC %41 % , LPS+ si-IncRNA MIAT + miR-
338-3p inhibitor 21 NRK-52E Zifits iR 8 (4 E ik K F
B (P<<0.05) ;5 LPS+ si-IncRNA MIAT+o0e-NC
4 It 5, LPS + si-lncRNA MIAT + oe-THBS1 4
NRK-52E #fi ffl IR & 1 R B 7K T+ (P <C0. 05),
R4 2,

x7 £ %H NRK-52E 48 NLRP3,Caspase-1.cleaved caspase-3. THBS] EHFRIALLE (x +5,2=6)
20 51 NLRP3 Caspase-1 cleaved THBS1
caspase-3
CK 41 0.3140.04 0.2740.04 0.2340.03 0.3440.05
LPS 41 1.0440.13" 0.8640.10" 0.7840. 09" 0.9540. 12"
LPS+si-NC 4 1.0540.13" 0.874+0.11° 0.76+0.09° 0.934+0.11°
LPS+si-IncRNA MIAT 41 0.4940.06" 0.484+0.06" 0.4240.06" 0.5240.07"
LPS+si-IncRNA MIAT+ inhibitor NC 41 0.5140.07 0.4940.07 0.4340.06 0.54-0.07
LPS+si-IncRNA MIAT+miR-338-3p inhibitor £ 0.8240.10° 0.7140.09° 0.61+0.08° 0.784+0.09°
LPS+ si-IncRNA MIAT+o0e-NC 21 0.4840.07 0.4740.06 0.4240.06 0.5340.07
LPS+ si-IncRNA MIAT+ oe-THBSI1 %1 0.8740. 10 0.7540. 09¢ 0.6440. 08¢ 0.8140. 09
F 30. 826 25. 419 37.461 19. 813
P <<0. 001 <<0. 001 <<0. 001 <<0. 001

W5 CK 4 e# . P<<0.05; 5 LPS+si-NC 41 [h#¢, bp<0. 05 ;5 LPS+ si-lncRNA MIAT + inhibitor NC 4 FL#8, P <0. 05; 5 LPS+ si-In-

¢cRNA MIAT+o0e-NC 41 [L#,*P<C0. 05,

2.9 miR-338-3p 5 IncRNA MIAT 1 THBS1 fi4#
X ZEIE  miR-338-3p 5 IncRNA MIAT fI TH-

BS1 #0255 67 5 W 3, 5 miR-NC+ IncRNA
MIAT-WT 4 (1. 08=+0. 11) . % . miR-338-3p mimic
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+1ncRNA MIAT-WT 41 (0. 41£0. 04) % % 2% Bl 1 1k
Bk (P << 0. 05), 5 miR-NC + THBS1I-WT 41
(1.024+0.07) Ht.%¢ . miR-338-3p mimic+ THBSI-WT
20 (0. 3940, 03) % M F il I M FE AR (P <<0. 05)

NLRP3 e QD GHED mme eumme GEED e D

(aspase™| mm CGEEED GHEED www— w— G w——

cleaved « . cm— — — — — — —
caspase=3 === GHNED GENER wm—" aE— GEE— a— —

Thpg T D G e o - e G—

B -actin -----.-.
A B C D E F G H
TE:A N CK 4B 4 LPSH;C N LPS+si-NC 41;D i LPS+si-
IncRNA MIAT 41;E & LPS+ si-lncRNA MIAT + inhibitor NC 41 ; F
# LPS++si-IncRNA MIAT + miR-338-3p inhibitor Z1; G & LPS+ si-
IncRNA MIAT+o0e-NC 4 ; H iy LPS+si-IncRNA MIAT + oe-THBS1
4,
& 2 %48 NRK-52E #lifis @ NLRP3,Caspase-1,
cleaved caspase-3, THBSI,B-actin & B & i&

5' UUAGGAUUUCACAGCCAUGCUGGA 3'

ISSERRRRLEREAREL RERL]
miR-338-3p 3' GUUGUUUDAGUGAC--UACGACCU 5°

MIAT

THBSI 5' GAUCAUAA--ACCAAUGCUGGU 3'
00 0 0 ppooono
miR-338-3p 3' GUUGUUUUAGUGACUACGACCU 5'
& 3 miR-338-3p 5 IncRNA MIAT #1 THBS1 #
EEMNR
3 it it

KB & HAE AKL B 7% NS e #AE L e 7%
i 2 PR SRR JER YL 5 R L E 0 B R A B R L ML Y
G RE R BRI L 5 5 A K R RE A R, 5k 41 41
A0 M 4 0 8 405 5 B 1T S EHLAA 4 200 40 i ) RE 2k
PE L S 2 e R R LR A AR B SR e
RENEZ B H 2 — M iE &5 B B Y hE bk
TR B PR R A AR K Bl 2 X e 7 E A 5T
FITR N , 4 BR e 35 0 AKT (9 & 95 R U 4 R 8 —
SEMCE L H HE A AR A Y R AR X e A AKT
W O AT B3R 9T SR W % B I R 3R 97 7 SRR A AE,
H LR T M 5 6E AKT B9 4r F ML, 8 0 7 458 4> F 3R
IKSEIETT MR AE AKT 2 HRTHFIE 1 8,

AKT & —Fh B 3y il o A5 9 2500 . T S 550 B 25 4
B /INER U AT R B AR, B R RS L 53 A B I A2 g
J& ML 9 BUN, Ser J6 ik HE A Sh s 25 75 i BUN
Ser KFEFHFEH ARG SE R WoR L M E AKT KR
B Ihfiedebr BUN Fl Cre 7K B 2 7H 55 L 32 718 1 B a
i, IncRNA [ 5% £k 5 2 i i & 4 A 5, 5B
FEMEZE B SE B UTBR IncRNA MIAT 334 7] #2 5
e 5 i SR G0 B Th g L A0 W A R A 3SR A L 2% R I
PRAEIR . WANG 25158 B R M H] IneRNA MIAT

TR T AR AR PR B /0N A AN A5 L S R T
AE. ASWEIE 4R 8o, MR E AKIL K BUE 44U A
LPS i S MM AE AKT 20 IncRNA MIAT &%
KL HED IncRNA MIAT Fl RS 5 ik 8 iE AKL &,
e aE AKT & A= B ml a5 5 77 AR Kt R E A I, 51 i
ZH LA A S RE B mAE TS A M AR T SR rh R E B R
A 20 B AR e PESE T, 15 46 ) NLRP3 7] # i Caspase-
1,Caspase-1 AJ #E— 254 F| R AE A B [ 4K 7= A4 Kim R
i R o 0F T 5 405 200 R T2 ok S R AR FL R 4 i e L
) S 5 04 A A Bk 1 24 50 T O B N A W s 2 A0 i R
H LR sk FE TR . LDH AT B ik 21 40 At A1, 2 20 g
WO AR S B, LIU &9 BE 58 8o, A NL-
RP3.,Caspase-1 8 1 35 1l Jk 4% Ik 35 5E AKT 20 jy £
T, AWML S, JLER IncRNA MIAT ik 1] [%
K Z5E A 1L-6, TNF-o 7K, NLRP3 . Caspase-1 2§
F 235 LDH 36 P 0805 40 i 4 0 #5405 A AE 1. ik
BEAE AKIT & AR B 7= A48 19 38 M 4R 2 51 e AL A Ak
W Xk A AN i A AL IR . AT ST A R R
ULER IncRNA MIAT ikl BEL AL 34 72 % MDA
K B E P A ALEE CAT F1 SOD I 1, b 4% %0 4k 4
Bi. $RUTER IncRNA MIAT 7] BEAR ik 75 5F AKI 24
i 9 R L 8P 403405 R A0 O T L A O 4T B L TR A
45 473

WF5E B 7, IneRNA 3 3 3 7 2 miRNA £k
K REH AW FohEE ™, WANG %1 BF e KW,
miR-338-3p 7EMEEIE AKI M3 Mg h Ak E 5, FiE
miR-338-3p FIA AT #2 5 LPS 7 5 (1 5 /N 45 40 it , %
M40 % 5 I T-. HUANG 2P fF 55 £ 0, A
miR-338-3p # ik T B AR B Ji 200 At 34 4, O 4 k0
T, AWEIE SR 8o, MR E AKL K BUE 48U R
LPS i 5 1) e 5 i NRK-52E 40 ifg 'h miR-338-3p 1I%
P35 I miR-338-3p S H Rk 5 MFEE AKI A7 6.
JLER IncRNA MIAT ik 5, miR-338-3p # ik F+ &,
AKI A5 054 Brel s . 5 % 2 W 6 MU 50 9F 52 In-
cRNA MIAT 5 miR-338-3p fE7E 4B MM X &, N
BUE ] S R LFEDUER IncRNA MIAT 3£k Y 3
fii I F ] miR-338-3p F ik, &5 R B, T miR-338-
3p FEIA VTN M EERE AKT 20 M0 18 58 L 42 3 28 0F 2
AALR B g0 e T e A R . AR S
WANG %558 —30, 278 IncRNA MIAT 7] figid
iF 8 ¥ miR-338-3p 3 ik K f #F Ik # iF AKI 20 2
i

THBS1 J&—Ff P U5 P i 45 28 sl 8 A B
T30 P9 Bz 20 M T A% RN BT I A A s T AR B e B
LU p g ok MR AKT B 07E THBS1 AKCE 7)
ELC AT SECFURE M AKL KB, ZHAO 255 1
g8 R, THBST 78 s e /s B0 E s 3R 358 WA aF
Jie 1 /N B LR 5 . A BF 90 45 1 o, I I K R
B ZUR LPS 15 5 1 M 0E AKT 4 ffd b THBS1 %&
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R FIAKFEFE . UL IncRNA MIAT F£iKJ5, miR-
338-3p K- TFE . THBST J K /K - FEAIG . 41 it 45 453
FEFEAG. T miR-338-3p £ ik )5, THBS1 4 [ /K -
T 20 A B2 B 0 B, 2¢O 3R S 1 i 9 L iE S
miR-338-3p 5 THBSI f£7E 0 a8 45 % & . #3478 TH-
BS1 #ik % 3] miR-338-3p . N T K UL 1% 458 .
RS IEAT 02 L5 FEUUER IneRNA MIAT (1 3 At
I EJ THBSI ik, 458 B, L THBS1 ikl
050 e B RE AKT 20 B 3 58, 02 i 0 1 4 Ak I
G LE ORI (i ) B R TP S = S o - S T
1, IncRNA MIAT W f8 /& i# i 5 % miR-338-3p/
THBSI i >k fi # M #5E AKI,

25 1 pr iR, U % IneRNA MIAT 3 ik 7] 38
miR-338-3p/ THBS1 il >k U 4% i 75 iE AKT 20 il %¢
SiE AR L RN 40 B O T, A2 I 40 3 5 . IncRNA
MIAT/miR-338-3p/ THBS1 4 3 i K A J7 Me % 5
AKI [ —ANH 5,

S % Uk
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