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(FE) BHY FIiTEMR EH0RE T IncRNA LOC103694972/miR-29¢-3p 3t TGF-B1 ¥ 5 1 & B, 5 18] JT & £ 2 40 s (NRK -
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7E N, UK a-SMA & & Collagen 1 & &tk 3k (P<0.05), T LB LOC103694972 EL A4 A K8 3 R (P<0.05), Z518 8 MR 32 Bk v
it T LOC103694972 {2 # miR-29c-3p #yFk 3k , # i #14] TGF-B1 % 3 19 NRK-49F 4 jf 41 4 1.,
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Wenyang Zhenshuai Granules alleviated TGF-1-induced fibrosis of NRK-
49F cells by regulating IncRNA LOC103694972/miR-29¢-3p

LI Yan, LIU Youhui, CAl Huzhi, LIN Xiangdong, CHEN Xinyu*
The First Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410007, China

(Abstract] Objective To explore the effects of Wenyang Zhenshuai Granules on the fibrosis of transforming growth factor—
B1 (TGF-B1)-induced rat renal interstitial fibroblasts (NRK—49F) through IncRNA LOC103694972/miR-29¢-3p. Methods NRK-49F
cells were cultured and induced by TGF-B1 (10 ng-mL™, 24 h) to construct a renal fibrosis cell model. After the modeling,
cells were given blank serum, Wenyang Zhenshuai Granules—containing serum and valsartan capsules —containing serum as
interventions. CCK-8 assay was used to check the effects of Wenyang Zhenshuai Granules on the proliferation of NRK-49F
cells. Real —time fluorescence quantitative PCR was used to check the expressions of LOC103694972 and miR -29¢ -3p.
Western blot was used to examine the expression of fibrosis—related factors Type I collagen (Collagen I) and a—smooth muscle
actin («—SMA). The effects of Wenyang Zhenshuai Granules—containing serum on NRK—49F cells with overexpression or silencing of

TGF or LOC103694972 was also studied. Dual luciferase reporting assay was used to test the regulation of LOC103694972 on
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miR—29¢-3p. Results Wenyang Zhenshuai Granules significantly reduced cell proliferation and LOC103694972 expression induced
by TGF-B1 (P<0.05), and promoted miR—29¢-3p expression in TGF-B1-induced NRK-49F cell (P<0.05). The intervention effect

was consistent with that of valsartan capsule—containing serum. Dual luciferase reporting assay confirmed the targeted regulation

of LOC103694972 on miR-29¢ -3p. Overexpression of LOC103694972 promoted the vitality of NRK-49F cells induced by

TGF-B1 and the expression of Collagen T and a-SMA proteins under the intervention of Wenyang Zhenshuai Granules—containing
serum (P<0.05). While silencing LOC103694972 had the opposite effect (P<0.05). Conclusion Wenyang Zhenshuai Granules can
promote the expression of miR-29¢-3p by down-regulating LOC103694972, thereby inhibiting TGF-B1-induced NRK—49F cell fibrosis.

(Keywords) Wenyang Zhenshuai Granules; transforming growth factor B1; LOC10369497; miR-29c—-3p; fibrosis; NRK—

49F cell
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LT YA & A SR A DTS | B B AT Ak 5
ANERBEALI2 B 27 Ak 24 0 1 B A 2 e ) 1
P B R 1 A 25 o B, A R T ) T R )
PRELRH ) ITAESE DL B LR 4R A I OIS BEARAE 148
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RNA , 2 5180 B 5 i & A AR M, © A B
UESE IneRNA/miRNA 25 B R A e i 2
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A8 , miR-29¢ FKIGTE B L 4l B 3 F 2 A
0820 Hod miR—29¢-3p 1] LM £F 4k, EORAL T
BT T SE R AT 4248 21 IncRNA |, A aE#E
IncRNA LOC103694972 , HLiffl it £F ) {5 L 2 T 43
M & 3 IncRNA  LOC103694972 5 miR-29¢-3p H
BUTEMN AL B H e B4 R 3R r i
YERI AT,

AR R, B T2 R 40255
B, B 522 AT LUR S SR, H R AR, 202
K BIRHR 2 SR R BH PR R AT LLE i
ncRNA MiR143HG/miR-143 JAJ M0 Jagily B2
IR L, 1 BRI S 0 3 4 FH TR PH R TS 1 1
v HH i G T I BH P 5 0k 7E B 27 4k Ak 1 7R
FAMLHIRFZE B TCHRAE L PRI, 35 P R T R e 5 3 1t

P& 97 IncRNA  LOC103694972/miR —29¢ -3p 5 M
NRK-49F AU £F AL A TR . ABFIE B TEIRSY
TR FAPR R A A= K P F- B1 (transforming growth
factor—B 1, TGF-B1)iF 0K EF 40 (NRK-49F 4
Jit) £F A AR T B IR FEAILTR , LA R B 27 4k
BRI R BEES A
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1.1 ZAY5RF

NRK-49F 40l (#2 5 iCell-r035) M [ FIFFE
WAEYE AN PR UR (A . 8 /4% it
20210322) H IR H B 24 K S — I B Be 24 7R
ft, VSRR (E 25T H20030153) 1 [ L atifse
FIZABRAE], TCGFRL(HE*5 ab50036) 1 FI JelE Ab-
cam /AT, 293A 4fi(525 HGNCO071),LOC103694972
1 FR TR TR (525 HG-1.23651) 14 [ K 7> Hon-
orgene A |, Collagen I FUA(TES 14695-1-AP, 1:
2000) ,a—SMA HifAK (525 14395-1-AP, 1:6 000),B-
actin (5% 5 66009 -1-Ig,1:5 000),HRP goat anti—
Rabbit IgG (%55 SA00001-2,1:6 000) 1 H 3 E Pro
teintech A\ ]

A4 LT (595 10099141) #1 DMEM 5 0 5% 5%

H (B9 11995065) 114 H 2 [ Gibeo A ], ECL it
27 0t BB AR & (525 AWB0005a) A1 BCAZE
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YIABRAE, REEER BRI & (585 E1910)
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1.2 FEUHF

HRAX AR IS (il =B AR A R A
F),DH-1601) , #81r TAE & (I WA R H A
AR A, YT-CI-2NB) , 88 A= 4 1 i (db st op
AR AL B FAT BN W, DSZ2000X ) , Z I REREHR
SIHTA R ICAA R & S A BR 2 7], MB-530),
P 7 RCP AL (FEBR KR BHE A W], QuantStu-
diol), KA (ALt s—AUER T, DYY-2C) , fb2= k&
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FeAMAY (£ FE promega A F] , GloMax 20/20) .
1.3 KRESHMBNH &

ARSI ARAT IR H B 24 K2 — e = e 52
s B 51 25 (At E (ZYFY20220722) 3k R
F& - 28 (Sprague Dawley) K BRI H ) ma 1735 52 5%
NSRBI BR ] KR35 261 Tk BH iR 5 ks
AW (144 mg-mL™") VPR (1 mg-mL™) FlA:#
K10 mL-kg™)FEH A, LT H, 8 H 1K,
7 dJ5 R 79%KEE (5 mL-kg™) RBER L, 17
J5 S SHHKERUML, MRAEASTE 2 500 vmin #5010 min,
BT K% (56 °C,30 min)ZbBE, SRH] 022 wm
T LUEREL BRI , FA2 b FRA I3 13 E—-20 °C
vKFR IR
1.4 HHRESKIS 54y A4 IE

NRK -49F 41 fifd % 3% 76 DMEM = b5 4% 77 2 +
15% 640 ML , K 2 A 588 37 °C,5%CO,, fEFiE
B, Y4 %E EE IR F)] 80%~90% A TN IR . AHiE
RIS A IEH 24H TGF-B1 AbFRZH (TGF-B1 41) . TGF-
Bl+10% %5 FH 4L If 75 41 (TGF-B1+B 41 ) . TGF -
B1+10% i FHAR 2 % 245 M35 41 (TGF-B1+W 41) |
TGF-B1+10% 45 V>3 & 25 35 40 (TCF-B1+X 4 ) |
TGF -B1+10% 3k BH iR 5 7 24 L7 +si—NC 41 (TGF-
B1+W+si-NC £l ) TGF-B1+10%k FH¥R 52 & 24 % +
si-LOC ZH (TGF-B1+W+si—-LOC 4H) .TGF-B1+10%3k.
FHR L & 21155 +0e-NC ZH(TGF-B1+W+oe-NC 41)
TGFB1+10%i PP 5 25 LG +oe-LOC 41 (TGF-B1+
W+oe-LOC), fL7E TGF-B1 41K A 10 ng-mL™
TGF-B1 Zb¥ 24 h 4HfEAE TGF-B1+B 4, TGF-B1+
W 41F1 TGF-B1+X 412k A TGF-B1 5 254 [al i b
i 4HIAE TGF-B1+W+si-NC 41, TGF-B 1+W+si-LOC
2, TGF-B1+W+oe-NC 4 H1 TGF-B1+W+oe-LOC 21
43 )38 1 1ip2000 F% 4% 2.5 pg 1 si-NC,si-LOC,
oe-NCHlloe—LOC ki 48 h,9R )5 ¥E4T TGF-B1 A2y
Y,

1.5 CCK-8 523§

K HH CCK-8 37 ok 3 FH AR 32 I Vi X TGF-
B1 AbFE 5 AU AL A 52, BOW B AR I B AH A,
FHIREG I LA, AR RS0 5 e i e i A,
Ph 5x10° 2B/ LAY 25 FERMAE T 96 FLAR . 355% 24 h
J& , ZBRIA R IR I e SIS 432 3 S A TGF -
B1 FIE 251N , FEH 24 h, SR5, HBRIRR FRIE
FLIACHT fif 58 A 35 IR AL 90 wL, [RIEAA 10 pL
CCK-8 ¥, 15 AMAEAE 37 °C.5% CO, ¥iF4
UREEFE 4 ho R BRSO E7E 450 nm 2L
JE S 2 R LOG R BEH R A IS PE R

1.6 EKBTRHEEE PCR

I AL WO A RNA {RAEH . #2118 RNA
PRGN S U B B HE U RNA i % s il
BB RNA 055 553 cDNA . FE S22 6 2 =
PCR 1 5%E IncRNALOC103694972 , miR—29¢-3p 1
ik, A ILL B-actin J 5S NS XFIRILE . 5|4
A TAEY TR A RAR A, 51975
A :miR-29¢-3p, L5915 ~-GGCTGACCGATTTCTC-
CTGG-3", FiiF5|% 5 ~TCCCCCTACATCATAACC-
GATTT-3",76 bp, LOC103694972, L3514 5'—AAA-
CGCCGAGATAGACCGAACS3", M5 19 5~-GTCGTC-
CTACCGCCTTCGCTCA-3",138 bp, B-actin, FiiF51H)
5'~ACATCCGTAAAGACCTCTATGCC-3", F 5%
5-TACTCCTGCTTGCTGATCCAC-3",223 bp, 5 s, I
7514 5-GCCTACAGCCATACCACCCGGAA-3" | R
75 14 5-CCTACAGCACCCGGTATCCCA-3,116 bp,
PCR MW ZH00 :30 pLARZR, FilAEHE 95 C10 min,
95 C 15 s, 1B AIEM 60 °C 30 s, 40 7
W, BRI ATLL B-actin fE R NS | RIS IR
27400 e H AU LR LOC103694972 1 miR -
29c-3p HYFHNTFRIB &,
1.7 WRAREIWS5HE

K F TargetScan U H J& (http://www.Targetscan.
org/) FH LOC103694972 5 miR-29¢-3p 45417
A2 Ik 10C103694972 B4 B (psiCHECK —2—
LOC972 -WT) 1 € 28 # (psiCHECK -2 -LOC972 -
Mut) JFORE KF 293A A% T DMEM i3 75
I i 25 FE 1A 3 809%~90% , FH 0.25% i AL 1518,
IO ECA: 1 B 20 B kA7 990, BATL 29 < psiCHECK -
2-LOC972-WT+NC mimics ZH psiCHECK-2-10C972—
WT+miR-29¢-3p mimics 2 psiCHECK-2-LOC972-
Mut +NC mimics 2 psiCHECK -2 -LOC972 —~Mut +
miR-29c-3p mimics 2 . ML YL FI1E S 48 h
J& WMEEAEDLTE . R CE B PERIIAF &
AR A 156 BH A5 A5 000 241 i e 2Rl v 1, I T AR
TR 5wk IR LLE,
1.8 Western blot

Y B4 R AT AL 25 T AR AL PR W AT
AL MAGE Y ) 0 M 2L A A, 12 000 v/min,
B0 10 min, JERANIES A A, R BCA I E &
T ARG I A e B i R 2 HL Uk 0 S (LT
80 V,250.5 h;110 V, 2y 1.5 h)J5, il 1 % e ik
(THI7E 300 mA ,a-SMA £ 60 min, Collagen 1#4 120 min)
MR NC B, BmA—$iEE 4 Cidi, &H,
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TBST VAR 3 UK, BHR 15 min, SRJ5, IINA %
IRIFE 2 h, SRAH TBST % 3 K, AFIK15 min, ¥ NC
JRCEE T BRI AR A S T T i i ECL AR, 38
I BER SR AR A, 2R . B-actin AN S,
f# ] Image J BA4HE4T 557 500 o
1.9 Sit=4abiE

R SPSS 22.0 BRAFHEAT T, A543 IE S0 A
AL “xs "B RN . A Z ] LU SR HTHEBC R T 46
55, —HUL B HWBCRH one—way ANOVA | Tukey’s i
ITHIERS . P<0.05 RnERAGIT 7L,

2 &R

2.1 BPEIREERI S ZHIERNE NRK-49F 4HAEESH

5 IEH AN L, R A0 i S B KR, 5
JEI B4R A 25, LT A, AR FNRK -49F 41 fifd
YRR E LT (B 1A) . Zad TGF-B1+W B
TGF-B1+X kbFH  NRK—49F 40 5 fi R |, 2T 2 Ak
55, FAm 1EH 2H (P<0.05) (] 1A) ,CCK-8 SEEG45 R i
R, SIEFHX L, TCF-B1 LG T (P<0.05)
KW AMETE S (1 1B) . 5 TGF-B1 X I,
TGF-B1+W K TGF-B1+X MG B FH AR, (P<
0.05) (&l 1B),

1 RPEREBN & Z5MmEX TCF-B1 %5 NRK-49F
2 R HE5E A 3 0
SN AL LS, #P<0.05 ;5 TGF-B1 4 L%, *P<0.05,

22 EPAIRE & Z5 M % M NRK-49F 48 fg Fh
LOC103694972 1 miR-29¢—3p HIFRiE
SIEWAME, TCF-B1 AFZ H1.0C 103694972
FERKF B TFES (P<0.01) ,miR—29¢—3p Fik 3
R (P<0.01) (K] 2A) . 5 TGF-B1+B 414H L, TGF-
B1+W £ P LOC103694972 Fik/KF-FEAK (P<0.01),
miR-29¢-3p FKikAKF-F+ (P<0.01) (K 2A) . TGF-
B1+W 4 T IR 5 TGF-B1+X £ T Wil s A T

(K 2A), HissdAH YRS, &3 1L.0C103694972
FERKPH miR-29¢-3p FEA/KF-E FAISE(P<0.001)
(K 2B).,

A o
O ER4l
5 6 1 TGF-p14l
8 B TGF-p1+B4l
2 4 0 TGF-B1+W4l
£ 4oy 0 TGF-B1+X4
4 4
NN NE Yl
LOC103694972 miR-29c-3p
B 1.0
P < 0.001
% 08 r=-09090
E 0.6
E;
ccn': 0.4+
o
P
T 0.2
0.0 T T T 1
0 2 4 6 8

LOC10369497 213} #ik &

B2 RAREFRSZMEX TCF-B1 55 NRK-49F
#HBER 1.0C103694972 F1 miR-29¢—3p FikHIS4MH
0 SIEWAHE, *P<0.05; 5 TGF-B1 4L H# ,*P<0.05, LM

=100 pm,

2.3 LOC103694972 #B[a)iE4E miR—29¢-3p

K H TargetScan X4 2 #1 miR -29¢-3p 5
LOC103694972 KR IAE G005 (] 3A) , DGR
gk Bt — 5 R, 5 psiCHECK-2-LOC972-WT+
NC mimics 14, psiCHECK-2-LOC972-WT+miR -
29¢-3p mimics 41 293A 4 ifl o w2 Z S 14 B
R (P<0.05) (K 3B), 5 psiCHECK-2-LOC972-
Mut +NC mimics 2 #H [t , psiCHECK -2 -LOC972 -
Mut+miR-29¢c-3p mimics 241 293A 4fi fifd T 2 E K iff
TEPETCH] A2 4k (11 3B)

294 8mer-la 315
5. gcATCA/TGAT‘TAI/?#?TI?C‘leC‘JClTla -3 LOC103694972
3'-auUGGCUAAAGUUUACCACGAU-5" 1no mig29c-3p
3' Pairing Seed
B 4
e lGE
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S & K
& &
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N o &
& & &
& & S
AR
N ,bé’} VoS
o o
3 WEEREHLIIESE 1L0C103694972 #B[E EHE
miR-29¢-3p

.5 psiCHECK-2-LOC972-WT+NC mimics 414, #P<0.05,,
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2.4 T FRiE LOC103694972 BE BT B PH R 3% B &
251 EXT TCF-B1 #5 S NRK-49F 40 BEI 18 5 | £F 44k,
H1ER

5 TGF-B1+W 4L, TGF-B1+W+oe-LOC 21
H1 LOC103694972 3 ik /K F F+ i (P<0.01) ,miR -
29¢-3p FIKKFFEAE (P<0.01) (K 4A) . HHMIIEZS
EE 5 CCK-8 Rl 45 2R 0e-LOC {2 TGF-B1 +
W ZH 40 A4 35 1 (K 4B—C) . IAh, 5 TCF-B1+W
ZHAH L, TGF-B1+W +0e-LOC £ #1 a—SMA & [ .
Collagen 1 #& [ #iA/K T+ (P<0.05) (El4D—E) ,

A

B=-

HIAtEIE bt
) IS
1 1
++

cﬁr:;% i

LOC103694972 miR-29¢-3p

TGFR1+W:T

2.5 Bk LOC103694972 R iR PRIRE FAI & 24
miEXT TGF-B1 55 NRK-49F 4ARaIE5H | 4L
TR

5 TGF-B1+W ZAH L, TGF-B1+W+si-LOC 4]
H1 LOC103694972 3= ik /K - B# A% (P<0.01) , miR -
29¢-3p FIKKFTHE (P<0.01) (&1 5A) (A A5
M EEE CCK-8 I 45 HAIE B si-LOC #il TGF -
B1+W ZH AN AYTE 71 (K] SB—C), LAk, 5 TGF-B1+
W HA EL , TGF-B1+W+si-LOC 21 a-SMA & H |
Collagen [ H& IR FREL(P<0.05) (KISD—E),

1 TGFR1+B4l

L1 TGF-R1+WH

B TGF-p1+W+oe-NCH.
1 TGF-p1+W+oe-LOCZH

TGFR1+W+0e-LOC!]

TGFp1+W+oe-NC:fl

D

o-SMA iy S S S 43 kDa

Collagen | WMEEER Smmess wsmes @ 120 kDa

p-actin D " S 42kDa

TGFR1+B41
TGF-B1+WEE
TGF-B1+W+oe-NCZH
TGF-B1+W+oe-LOCH

0000

E o3+
0.6+ _"-‘L
e #
ﬁ 0.4 #
=
&= * 4
0.2 ”x—‘ ' w W
0.0 ﬁ .
a-SMA Collagen |

B4 33FRE LOC103694972 #IH] TiRPARFE RIS 25 MERT TCF-B1 %5 NRK-49F
AR TF IR
1. 5 TGF-B1+B £H L#,%P<0.05; 5 TCF-B1+W 4 [L4F,*P<0.05, IR =100 pum,
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P B TGF-R1+W+si-NC4L
& 4 % % 1 TGF-p1+W-+si-LOCH]
B
2-
o
A0 2 .t [
LOC103694972 miR-29¢-3p
TGFB1+BA TGFR1+W:H TGFB1+W+si-NCZ TFp‘!+W+si-LOCiH
L= D
==
1.5+ =
b #
Ef 1.0 o-SMA S S s o 43 kDa
jfs Collagen | s e smsse s 120 kDa
0.5 B-actin NP WP W S 12 kD2
& & F &
Q N A\,% ‘\/0
0.0 T T T © <R d &
& & S B R S
QF K\ O (¢l %\ RX
EANE & &8
<& &CQQ \x\\\ S A <L
&8
L&
0.6
E [ TGF-p1+B4
I TGF-B1+W41
ix 0.4 B TGF-B1+W+si-NCH
o 1 TGF-B1+W+si-LOCZL
e ¥k -
= g2
i I #
00 T D T E
a-SMA Collagen |
B 5 IE LOC103694972 @i TR FAIRF M & 2 MiEXT TCF-B1 55 NRK-49F
PR F IR
T ASINZEEER PCR A& LOC103694972 Fl miR-29¢-3p MK ; BAIMIE A2 WM%¢;C. CCK-8
LM AN G F7 ;D-E. Western blot &l a~SMA ZE [l Collagen I FRAMIZEL, 5 TGF-B1+B4H
., #P<0.05; 5 TGF-B1+W 41tk ,"P<0.05, HAFIR=100 pm,
TIT

ULARRITTE R, 2 LA 2R PR
TEF P RESG HE Je WKAZ R P DI RE S5 7 ThI A
HARZPEHC, Pt , FHIG)7 P E] s 2F e AL i
BE2h  JFHRHAE IR BB, 7T REA B T2k
LM IR R B ot FHARSE0RE , th B 2
LS AR, W] LRI IR PR Ty g
TGF—B i b 3 A 145 410 7 8 o e A e
AR -2 AR A P S B LR AR, 7 3D ¥

AR YELIR S a-SMA R Y FRIAHE NP, NRK-
49F AN TR B 4P 4Rk, ARBFsgit TGR-
B1 Tt NRK-49F 4ii i/ 5 4F 4 AL A A 28 b 3
24 h 5, AMEARIE A R AL AL, UL R A1 M AT 4
BRI R ), B ASBFSE 0 10% 5 PH AR =
SR 24 LY AL BRANARLS | & AN 3 5 A7 B B
BmAE I X —25 8 5 XGEPSE R
FELE AL SRR IR PH 4R o OB B A 4R A TR YT
YEM.
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B 1 A A0 AR 2208 1 I 1Y) g 3 2 i
filt, Ho R J it FRERAR 22 [ 2 6 R AR LS AL
il AT DA R T R AT i R A b rhir 2
miRNA Fl IncRNA EHEZAE , #1401 miRNA-184 1
] HIFTAN SRIKS L4, XU 2R3, i FH
P 2 UKL AT 3 5 8 45 IncRNA - MiR143HG/miR -
143 i ERKS £ [ ()R8 FBERR 1L , AT 3518
PRSI AN, IncRNA OIP5-AS1 355 | 2 [A] f
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