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EReRid AN IN ]

2EF, &k, Kk, ME, REK?, BREA, BRI, B&, BT
(1. TFEFR, ZFRAE 050200; 2. TAFEFR F—WEER, &F&E 050011;
3. TRERKSE FWER, &R A 050000)
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KRB SR AN A T, G2 i MN R U A

[kRER] MBEMEER; S5 E% ), L40; miR-514a-5p; TNFSF15

[FESZEE] R2-0;R22;R285.5;R289;R33 [EtARIRE] A [XEHS] 1005-9903(2022)02-0121-10

[doi] 10.13422/j.cnki.syfjx.20212407

[ 48 tH AR 3k]  https:/kns.cnki.net/kems/detail/11.3495.R.20211029.0921.001.htm]

[ 4 H kg B #A] 2021-10-29 16:33

Effect and Mechanism of Yishen Tongluo Prescription on miR-514a-5p/TNFSF15 Signaling
Pathway in MN Rats

MAO Jing-yu', GAO Fei', ZHANG Xin-xin', LIU Hao', ZHAO Mei-jiao>, CHEN Su-zhi’,
YANG Feng-wen’, TAN Miao®’, TAN Jin-chuan®
(1. Hebei University of Chinese Medicine, Shijiazhuang 050200, China;
2. The First Affiliated Hospital of Hebei University of Chinese Medicine, Shijiazhuang 050011, China;
3. The Fourth Hospital of Hebei Medical University, Shijiazhuang 050000, China)

[Abstract] Objective: To explore the molecular mechanism of Yishen Tongluo prescription in inhibiting
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the apoptosis of glomerular podocytes in rats with membranous nephropathy (MN) based on the miR-514a-5p/
tumor necrosis factor superfamily member 15 (TNFSF15) signaling pathway. Method: Eighty SD rats were
pre-immunized and injected with cationized bovine serum albumin (C-BSA) into the tail vein for inducing MN,
and the successfully modeled MN rats were randomly divided into the model group, high-, middle-, and low-
dose (26.44, 13.22, 6.61 g-kg"') Yishen Tongluo prescription groups, and benazepril (10 mg-kg"') group, with
10 rats in each group, and another 20 healthy rats were classified into the normal group. Rats in each group were
gavaged with the corresponding drugs, once a day, for four successive weeks. After the administration, the 24-
hour urine total protein (UTP) level, serum total cholesterol (TC) , triglyceride (TG) , albumin (ALB) ,
creatinine (SCr) , and urea nitrogen (BUN) levels were measured. The miR-514a-5p and TNFSF15 mRNA
expression levels in the rat kidney tissue were detected by real-time fluorescence quantitative polymerase chain
reaction (Real-time PCR) , and the expression levels of podocyte marker proteins Nephrin, Podocin,
Podocalyxin, Synaptopodin, TNFSF15, and podocyte apoptosis-related proteins B lymphocytoma-2 (Bcl-2) -
related X protein (Bax) , Bcl-2-associated death promoter (BAD) protein, and B-cell lymphoma-extra large
(Bcl-XL) by immunohistochemistry (IHC). Western blot was used to detect the expression levels of TNFSF15,
Bax, BAD, Bcl-2, and BCL-XL in the rat kidney tissue. The apoptosis rate of rat kidney tissue was measured
using the in situ end labeling method (Tunnel). Result: Compared with the normal group, the level of miR-
514a-5p in the kidney tissue was significantly reduced (P<0.05) , and the TNFSF15 mRNA expression was
significantly increased (P<0.05). The expression levels of podocyte marker proteins Nephrin, Podocin,
Podocalyxin, and Synaptopodin were down-regulated (P<0.05). The protein expression levels of TNFSFI15,
Bax, and BAD were increased (P<0.05) , whereas the Bcl-2 and Bcel-XL protein expression levels were
decreased (P<0.05). The number of apoptotic cells diminished significantly (P<0.05). Compared with the model
group, the level of miR-514a-5p in the kidney tissue was significantly increased (P<0.05), while the level of
TNFSF15 mRNA was significantly decreased (P<0.05). The expression levels of podocyte marker proteins
Nephrin, Podocin, podocalyxin, and Synaptopodin were up-regulated (P<0.05), whereas the TNFSF15, Bax,
and BAD protein expression levels were down-regulated (P<0.05). Bcl-2 and Bel-XL protein expression levels
rose (P<0.05). The number of apoptotic cells significantly decreased (P<0.05). Conclusion: Yishen Tongluo
prescription reduces the apoptosis of rat kidney podocytes and alleviates the kidney injury of MN rats through the
miR-514a-5p/TNFSF15 signaling pathway.

[Keywords] membranous nephropathy (MN) ; Yishen Tongluo prescription; podocytes; miR-514a-5p;
TNFSF15
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— PR 25 B 38 45 7 6F MIN 2 48 i 4 5% e S EE AT g
1953 FHLHT, 2 MN YR ST AL 50 55 4R 4

1 ##

1.1 sh¥ Mt SD KL 80 H, By 8 JH] , M4 i &=
(180+20) g, Vb B& B} K 2% sl Wy 52 56 oL S22, 3 4
A HAIES SCXK (32)2018-004, 28 i ] Jb v BE 27 [
YR ER S T AR N
DWLL2020046.

1.2 255K AR DUIRE R A (d6 5 e i 25
AR A AL S H20030514) 5 26 B W 4% 05 (i &
20 g, RIEFHE20 g, LREE 15 g, IF R 15 g, AR
12g, 12 g, 51 15g, M6 g, /KIE9 g, %N
ORI, TR —Jr Wl 2524 w15 40 51 5063231,
5052073, 5060451, 4073481, 4114217, 5044321,
5062171,5061852,5061675) , Bt A % A& 24 12 43 5l
0.661,1.322,2.644 g-mL" {Jh 25 IR B, 28 K 7T
YU RRIG AR 4 CE . FHE TR i AR E
(C-BSA, 3 [H Chondrex 24 Al , it %5 190203) ; #f [C A
5E 2 (€ [H Sigma /A A, L5 SLCB8385) ; &
[t fE (TC) , H W =k (TG) , M & M (Alb) , L &F
(SCr), JR Z & (BUN),24 h %K IR (UTP) I & i 571
& CF R Y TR RS P, S Bk
20180807, 20180810, 20180614, 20181003,
20190515,20180706) ; %t K i Nephrin HT {4 , f K J5
Podocin BT A , e K U 58 fish /& &5 H (Synaptopodin) $T
A ok TR B 4 I K BV 9% -2 (Bel-2) S BRAE T 3 1
#2051 (BAD) St i, S ok I8 Bel-2 M ¢ X H
(Bax) HLIAR , S K U8 K 4 F B 40 g ik IR (Bel-XL)
Pr ik (36 B Affinity 24 ® , it %5 4> 5 & DF7501,
DF8593, DF12173, AF6139, AF6471, AF0120,
AF6414) ; TRIzol ( 3% [H Invitrogen 2% & , #it 5
15596026) ; e >k i J& 2 & H (Podocalyxin ) #0432
Thermo Fisher 24 ] , It 5 PA5-95527) ; S A} 5% S
FE HE B W 4% 20 52 W (Real-time PCR) R & (Jb 5t
HyClone /A &) , 41t 5 SH30538.02) ; cDNA £ i 7
% (f% [¥ Thermo 2 7l , #it 5 K1622) ; % 4 I g- WL 3h
HH (B-actin) UK (T A2 &AW ARA A LS
16AF0207) ; 11 ¢ #T i — ¥ ( 3% [ Santa Cruz
Biotechnology 2 #l , it % SC2357) .

1.3 U8 7170A %4 [ 3h A 04, H-7650 7 4% G
HLBE (H AR H LA R ) s BXS3 2 5 i ( H AR BpR B
B A Al ) s RM2015 9 9] 7 #L (78 & Leice 24 Al ) 5

Mx3000P A 5 1] 2% O 5 & 2R & W 4 =X S )i (Real-
time PCR) 1Y ( 2% [E Agilent 2% 7 ) ; Mini-PROTEAN
W HL 9k & 4, Mini Trans-Blot 5% £ & 4 ( 3% [H Bio-
Rad A H]).
2 AFE
2.1 ARG & B A K 4 2 R Border
B0 JH2 g L' C-BSA Fll &5 & 90 IR R 58 £k 7 iR
51, AERR T 8 R 2 6 B R S FL W T DA
B, 2 H 1k, 33k TE K S o ) ok R K
T4 2 g+ L' C-BSA 155 5t 5 iR #h 2% i W (PBS) 1R
A1 0.5 mL, 1 JE 39k, Ak 4 )8 3 AR 58 58 )5 BE AL Ak
FEAE R Mg A B 2 H L [ S R T
SE W AH LRG0, AN E B
2.2 Sy T ICHBOM R E 80 H SD K B FH
BLAY i 2 R OE R 4, Hoh i 20 60 H, IE 4
20 Ho g A R Tl A BE ML 43 S B R 2 | 25 OB 4K T
e RG] 2R DUTIR S A 2H L & 10 o FRA
A5 30 e T A R AL, DAL T B 6.25 18 b A
i =1 =N I 111 =5 I L e i ol =
26.44, 13.22, 6.61 g-kg' ¥ H , VAR ¥ F] 41 #%
10 mg- kg 2550 WE B | 1E W 41 KA A 4] 7 4 it AR B
EOKHEM . 1IR/H L EH 4. KR 24 h )R AR
8 B L, 1000 remin™ B0 3 min( B0 12 6 cm,
TR EVE WS 4 cCokFERS . REZEE/K 12N,
R, E sl KM, 3 500 remin™ &0 10 min, /£ T
4 °CUKAR 25 5 23 1 K BB, BBCER 43 B e o T R A
I H R 22 -80 °CUKAH & JH ; WO 43 ' 2 4143 )
T 4% £ B SR W 2.5% 1% WP &
2.3 g Ak (THC) £ U K BUE 4 24 v Nephrin,
Podocin, Podocalyxin, Synaptopodin, TNFSF15, Bax,
BAD, Bel-2, Bel-XL v & 3k YRz K A1 i 40 3
BB R B KA PR A 1L A i
T B A, A 52 B R B 1 Nephrin(1:200) , Podocin
(1:200) , Synaptopodin (1: 200) , Podocalyxin (1:
500) , TNFSF15 (1:200) , Bax (1: 500) , BAD (1:
500),Bcl-2(1:500),Bcl-XL(1:500), & i %, —
PO F 30 min, B i A AL W bR 0 6 RS D0 1R
A 30 min, DAB B 4, 55 KRR & I, hPERHAR H o
Bk ) A FEALIE £ 5 A EF (x400) , fi ] Tmage Pro
Plus 6.0 K F M b)Y (25 5%, Ge i 4~ LB BH
P 28 JE ) AR 4 TR G BE 14 A0 i B (Area) , DA 14/Area
R FE BRI E 2 A R
2.4 Real-time PCR ¥l K B % 240 21 # miR-514a-
5p, TNFSF15 mRNA KF i F TRIzol % #& B
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41 5 RNA, SR 5 ¥ RNA 3% 5% 3 4 i cDNA, J5 17
PCR 4", [ 3 4} 95 °C 28 1 30 5,95 °C 28 P
55,55°CiH k305,72 °C ZEfH1 30 5,40 G IR . 45
R 22438 43 M1 miR-514a-5p 1 TNFSF15
mRNA FXF R ik it o 519 L 5T Servicebio 24 A %
A BT IF I LR 1,

x1 59F5

Table 1 Primer sequences

GlLY] JFE(5-3") K J# /op
miR-514a-5p |} f GTCTGTGGTACCCTACTCTGG 100

T if ACGTGTCATGCGTTACTCTAC
U6 | CTCGCTTCGGCAGCACA 103
T if AACGCTTCACGAATTTGCGT
TNFSF15 [-f CTCACAAAGGGCCGTCTTCA 122
Tif GGTGTGCCCTTGGCTTATCT
GAPDH [ CTGGAGAAACCTGCCAAGTATG 138

T GGTGGAAGAATGGGAGTTGCT

25 & M % Bl 7k (Western blot) K il
TNFSF15, Bax, BAD, Bel-2, Bel-XL 45 [ 8 2% 35 7K
OB B 2L, A IS i RIPA R, K
12 000 r-min™ B> 20 min J5 B35 , BCA 2 &
BRI R WIS, BFE, Uk, 7 5, BSA BT,
A B B U B9 — $it TNFSF15 (1: 2 000) , Bax
(1:2000),BAD(1:2000),Bcl-2(1:2 000),Bcl-XL
(1:2000)F1 B-actin (1:5 000) ,4 °CHF & 1 7% , P
Ja ARG B — P (1:5000) 9% F 1 h. ECL i
o, i F Image JE /%1 B 9 2547 647 2 150 BT o

2.6 ML EMHMAE LK TargetScan 5 miRDB
B4R & W TNFSF15 & miR-514a-5p A9 #0356 A
miR-514a-5p F1 TNFSF15 [ 3’ UTR 3 £7 7€ B #b &5
G AL o A A 5 A (MUT) FBF A4 B (WT)
TNFSF15-3"-UTR, Jf % #% %] psi-Check2 £ {4 , 14 #
TNFSF15-3’UTR WT #ll TNFSF15-3'UTR Mut, A
B 4N 2 R 2 24 FL AR 24 h J5 , ] Lipofectamine
3000 # TNFSF15-3'UTR WT, TNFSF15-3'UTR
Mut 55 miR-514a-5p mimics, miR-NC mimics 43 5! %%
Ju 3| Y0, 482205 3% 24 h 5 F Dual-Luciferase®
XL R S 53 BT 3 e e I ¢ 5 3R S L SR
16 2 11 9 R Bl 9O 3 B 5 2 ok B LL (E R PE A
miR-514a-5p Fl TNFSF15 (454 11,

2.7 GEilsEkb B R H SPSS 13.0 48 it 4k 4k it 15 4
BT, B8 R FH ks e, 41 TE] L8R FH SR R O 254y
Hr (One-way ANOVA) , £ i [V 8 & H Tukey ¥ , P<
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0.05 /R EF AL L.

3 &R

31 X MN K B 41 21 f miR-514a-5p
TNFSF15 mRNA FRikgm 51EH 4 g, i
20 K BB 4141 miR-514a-5p /K F B i A (P<
0.05), TNFSF15 mRNA /K ¥ B & 7+ &5 (P<0.05) ; 5
B 21 L A, DL IR S R 4 25 A 4% O 45 R L K
LR 2 24X b miR-514a-5p 7K F B & T+ 55 (P<0.05) ,
TNFSF15 mRNA 7K - B i [ I (P<0.05) , Hirp 25
WY AR A . AR 2.

F2 #mBEELKF T MNKXREHRH miR-514a-5p & TNFSF15
mRNA RIEM I (+s,n=6)

Table 2 Effect of Yishen Tongluo prescription on miR-514a-5p
and TNFSF15 mRNA levels in MN rats (x+s,n=6)

2 5 /g kg miR-514a-5p TNFSF15
EH 1.00£0.00 1.00£0.00
AL 0.29+0.04" 4.33+0.37"
75 5 38 4 7 6.61 0.51+0.06” 3.1240.21%

13.22 0.810.09” 2.51+0.26”
26.44 0.84+0.11% 1.86+0.23%
LTI % ] 0.01 0.65+0.08> 2.61+0.322

5 IE A L VP<0.05; 5HEEI A AR Y P<0.05(5R 3~6 17]) o

32 X MN K B ¥ ME Podocin, Nephrin,
Podocalyxin, Synaptopodin £ FH & fif 3 ik 19 52
5IE & 4, B R K B2 A M bR kR
Nephrin, Podocin, Podocalyxin, Synaptopodin 3 i A
AR (P<0.05) s SAC AL LA, 45 ' 3 4% 7 4% )
21 A DUIR 3% A 2H K B 40 B bR 7 2R ) Nephrin,
Podocin, Podocalyxin, Synaptopodin 2 [ 3¢ ik ¥4 B
BFE(P<0.05). WL 1~4,%3,
33 XM MNRKRBEALMBMT N 5IiFE
2H L, A AR A R R 2 U T A e I e 2
(P<0.05); S5REAVZE LU 45, 2 ' 30 2% T 45 771) 2k 25 A DL
TR 3L A1) 21 KRR A 2 U T 4 R B R IR (P<
0.05), LK 5,3 4.
3.4 XF MN KRB 42U TNFSFI5, Bax, BAD,
Bel-2, Bel-XL & H & i KA 5 IEH 4
e, MR 20 K B E R TNFSF1S, Bax, BAD 4 %
357K S B B FF 55 (P<0.05) , Bel-2, Bel-XL & |1 % 34
W] 5 B AR (P<0.05) ; 5B AUZH LA, 4 5 38 2% 7 4% 7
k4 DUJIR % ] 26 K B JUE HH TNFSF15, Bax, BAD
T 1 2 15 W  FE K (P<0.05) , Bel-2, Bel-XL & 11 %
RACE- LR TR (P<0.05) . WL 6~10, % 5,
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E
A WYL B. BB C. 25 B 47 6. 61 g-kg ' 41 ;D. 25 Bl 45 )7
13.22 g-kg' 4 E. 25 Bl 4% 07 26. 44 g-keg ' 4, F. 2% UUJIR % A 41
(& 2~1117)

B 1 #%%iE% 7% MN KRS $ Podocin F B R iX M 220 (%
AL, x400)

Fig. 1
Podocin protein in kidney of MN rats (IHC, x400)

Effect of Yishen Tongluo prescription on expression of

E

B2 # &84 773 MN X RS A Nephrin Z B RE KR 08 (%
BEALAL , x400)

Fig. 2
Nephrin protein in the Kidney of MN rats (IHC, x400)

Effect of Yishen Tongluo prescription on expression of

E
B3 #HmBE%A X MNXRE W F Podocalyxin & B R iX M #
(Fe s 41k, x400)
Fig. 3
Podocalyxin protein in kidney of MN rats (IHC, x400)

Effect of Yishen Tongluo prescription on expression of

E F
B 4 #5545 % MN X RS A & Synaptopodin & B RiX K 5
Wi (G BE AL , x400)
Fig. 4
Synaptopodin protein in kidney of MN rats (IHC, x400)

Effect of Yishen Tongluo prescription on expression of

3.5 XF MN Kk B 41 41 o TNFSF15, Bax, BAD,
Bel-2,Bel-XLE H R B KFER 2 SIEWHEL

i B H K B IE b TNFSF15, Bax, BAD & [ 3
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x3 #HBEELAX MN KR EREH Podocin, Nephrin, Podocalyxin, Synaptopodin & B & i RiX MM (¥+s,n=6)

Table 3  Effect of Yishen Tongluo prescription on localization and expression of Podocin, Nephrin, Podocalyxin and Synaptopodin in

kidney of MN rats (x+s,n=6)

2151 F /g kg Nephrin Podocin Podocalyxin Synaptopodin
EH 0.25+0.05 0.310.02 0.3640.05 0.3140.03
[l 0.05+0.01" 0.06£0.01" 0.06£0.01" 0.08+0.01"
75 B S 4% T 6.61 0.15+0.01% 0.11£0.01% 0.11£0.02% 0.11£0.02%

13.22 0.12+0.01%? 0.12+0.02% 0.12+0.02% 0.13+0.02%
26.44 0.17+0.02% 0.18+0.02% 0.22+0.02% 0.22+0.02%
DUTR % A1) 0.01 0.11x0.02% 0.12+0.01% 0.17+0.01% 0.19+0.01%

w;- . .1‘,_..'-1
i\ﬁ: ."tt"
-J".i-;}" X -%‘, :

BS5 #EELEANMNAREALABRATHEN
(Tunnel, x400)
Fig. 5 Effect of Yishen Tongluo prescription on renal cell

apoptosis in MN rats ( Tunnel, x400)

F4 HEBEFIMNARBARMAMBTHFME (I5,n=6)
Table 4 Effect of Yishen Tongluo prescription on apoptosis of

renal tissue in MN rats (x£s,n=6)

215 4t /g kg FT
EH 18.34+2.41
7Y 53.50+4.82"
it 5 3 45 U7 6.61 38.45+4.76%

13.22 36.45+4.08%
26.44 33.45+3.25%
DU K 1] 0.01 34.96+4.34%

ik 7K F- B & T 8 (P<0.05) , Bel-2, Bel-XL % 1 £ 15

K- B G PR AR (P<0.05) s S AU AT HL 5, 2% B 3l 45

45 70 S 2L A0 DL R 3 B 41K B E H TNFSF 15, Bax,
- 126 -

Eeo #mBEBEHFWMMNKXREMS TNFSFI15EBRENHM(%L
e AL, <400)

Fig. 6
TNFSF15 protein in kidney of MN rats (IHC, x400)

Effect of Yishen Tongluo prescription on expression of

BAD # 11 £ ik /K °F B & % % (P<0.05) , Bel-2,
Bel-XL # H # ik K F B B & (P<0.05) . WL
Kl 11,36,
3.6 HOG R B A LK 5 miR-NC 4 AL,
miR-514a A] B & [ fi %% & TNFSF-3'-UTR wt ) &
40 M Y R X 9O % M (P<0.05) , 1 X TNFSF-3'-
UTR mut [ A X 5¢ )6 16 1 22 % L4 it 2% 8 X
LK 12,% 7,
4 iTit

FHT, 8508 B A2 DU R Z R 25 & iR T 2
0 B, BT IR N BROUE A B R OF AR B R 2
MN i B2 R AL DR R B, TNF-a 0] Ll
3o c-Jun &R I i 1/2(INK1/2) 1 p38 22 245 3%
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7 HEEEKAIMNAXRSHES Bax EARIEHE M (HLAELL
1k, x400)

Fig. 7 Effect of Yishen Tongluo prescription on expression of Bax

protein in kidney of MN rats (IHC, x400)

B9 #EiE%T X MNXREHEF Bel-2 &8 REH M (HREL
k., %400)
Fig. 9

Bcl-2 protein in kidney of MN rats (IHC x400)

Effect of Yishen Tongluo prescription on expression of

B8 #HBE@E&ATNMNAREMER BADZ B RIXHIH M (Lrzdl
£, x400)
Fig. 8

BAD protein in kidney of MN rats (IHC x400)

Effect of Yishen Tongluo prescription on expression of

AL 25 11 30 (MAPKO) AR 5 Y 5% 5 3005 I F--1(AP-1)
PTG RS S I R R I A2 B9 KRR . TNF-a iR ]
A3 2k 310 1] T 2R U Coo( PR C o ) 51 A 0] Pk i

B 10 #%'5i@E% 753 MN X RS EH Bel-XL &R REM R0\ (%
R AL, x400)

Fig. 10
Bcl-XL protein in kidney of MN rats (IHC x400)

Effect of Yishen Tongluo prescription on expression of

MR s K A R B R (NADPH) & 4k B /IS M &R
(ROS) F#% %% 5% [N 1 -kB (NF-«B) 3£ 7 5 It 5 i i

filf A2 F23514 . # TNF 0] DL S NS B A2 1k,
<127 -
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K5 HEBELKTX MNKAXREHL S TNFSF15,Bax, BAD,Bcl-2, Bel-XL & B E i R i%

Table §
tissue of MN (X+s,n=6)

Y8, (x+s,n=6)

Effect of Yishen Tongluo prescription on localization and expression of TNFSF15, Bax, BAD, Bcl-2, Bcl-XL protein in renal

2115 il /g kg TNFSF15 BAD Bcl-2 Bel-XL
EH 0.03+0.01 0.12+0.02 0.04+0.01 0.31+0.03 0.21+0.01
LY 0.21+0.01" 0.36+0.02" 0.19+0.02" 0.11+0.02" 0.08+0.02"
[oR=gL -9 6.61 0.15+0.01% 0.19+0.02% 0.16+0.02% 0.19:£0.02% 0.13+0.02%

13.22 0.10+0.02% 0.18+0.01% 0.07+0.02% 0.22+0.02% 0.14+0.02%

26.44 0.09:+0.02% 0.11£0.02% 0.06+0.01% 0.24+0.02% 0.19+0.02%

DR K ] 0.01 0.10+0.03% 0.21+0.03% 0.09+0.01% 0.210.02% 0.15+0.03%
TNFSF15-wt  5UGGCUUUCCUAUGGCCCAGAGUC..

TNFSFI5 e 40 S SHES S W 0 kDa

o T ——

BAD .—..-- '-—ZSkDa

e W -
Bcl-XL - -— -’.- 30 kDa

pactin WD D WD WP W W D
A B C D E F
B11 KAKXREHELA DS TNFSF15,Bax,BAD,Bcl-2,Bcl-XLEH
Rk ik

Fig. 11  Electrophoretic expression of TNFSF15, Bax, BAD,

Bcl-2, Bel-XL protein in renal tissue of rats with each groups

i 98 SR B IR F 88 S5 % (TNFSF) B B )12 ik,
FE G BE RN, RE 40 i e A 45 O TR R
TNFSF K& 42 1AL 85 AR 1, A 2] 43 b 2 oA A
PrigvE R B L, MR IR T R R A
PS5 R 5, — A R BCAR S5 A 10 i Sh 25 8k, o5 —
AN SR A5 5 GO A BC AR 1R A0 i R
St B, 15 M OCZ RS G )5, TNFSF (9 BT A 15
19 % NF-«B, INK, p42/44 MAPK , p38 MAPK i
ROS% %, S 52 MAEY I B" ., CAMRE

K6 #HmBEBEEAX MNKAREHLA DS TNFSF15,Bax, BAD,Bcl-2,Bel-XL B B &%

RINE
3'GUACUAACAGUGAGAGGUCUCAU...
NN
5" UGGCUUUCCUAUGGCGGUCUCAC...

hsa-miR-514a-5p
TNFSF15-mut
12 miR-514a-5p 2 TNFSF15 7 /& 4 B B i) % 3% (miR-514a
# TNFSFISH G &SI =)
Fig. 12 miR-514a-5p targets regulation of TNFSF15 expression in
mouse podocytes(binding site of miR-514a and TNFSF15)

B, 7F MN H, TNFSF11 9 52 3¢ 35 89 m 7 Jil Jgg 3K 38
¥ (TNF), 55 T #ig i A2 RK8 IS5 T
MN {3 Jie 'S, ik #h , TNFSF11 i3 1 # & SRC i
fif 01 i 38 3K B R A7 AR AH D6 T (TRAF) 6 (5 5
S2A W O B T O 22 A RO A TR R T
(Akt)/% H ¥4 B(PKB) , X % W] TNFSF11 A] g 1
20 LR T O g R AR YT — S T oY 3k B
TNF Fl TNF 52 (& 88 0% 2 5 12 40 M 45 095 R 8 12 19
KA HLE B 5 TNFSF15 BRFFE A WA GE

JE 20 RO B D S MIN i B BIL G G O e
7o PEHRIE , 7E ANZEH, miRNA 0] 7 5 8 1 60% 1Y
HADIE IS5 T & A Y2k B 4 A 20 M B
WA T R E M AT BHEr, M
15 28 miR-514a-5p J& 15 5 TNFSF15 19 ik DL K £
' 2% 7 & A5 AT DL JE #5 miR-514a-5p/TNFSF15 ik
o TEARWFIE h, BLEE ' K g 41 45 56 DRI A JE 5

G850 (X+s,n=3)

Table 6 Effect of Yishen Tongluo prescription on expression of TNFSF15, Bax, BAD, Bcl-2, Bcel-XL protein in renal tissue of MN rats

(x+s,n=3)
21 5 /g kg TNFSF15/8-actin Bax/B-actin BAD/B-actin Bcl-2/B-actin Bcl-XL/B-actin

151 0.05+0.01 0.21+0.03 0.02+0.01 1.37+0.17 1.49+0.17

(s 0.92+0.13" 1.22+0.16" 1.42+0.19" 0.020.01" 0.3240.05"

A EBCE ) 6.61 0.67+0.08% 0.93+0.10% 0.56%0.07 0.08+0.02% 0.55+0.06
13.22 0.43+0.05 0.95+0.14% 0.31%0.05 0.21%0.03% 0.97+0.12%
26.44 0.16+0.03% 0.74+0.09” 0.14+0.04% 0.98+0.13% 1.26+0.15Y

DL 38 1) 0.01 0.40+0.06" 0.86+0.09” 0.28+0.05% 0.63+0.08% 0.47+0.07%

- 128 -



528 55 2 W] HEXBAFZRS Vol. 28, No. 2
202241 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2022

RT WRARBRELE

Table7 Dual-Luciferase® reports results

21 5 miR-NC miR-514a
TNFSF15wt 1.0 0.48+0.02
TNFSF15mut 1.0 0.96+0.06%

e wt B AR A s mut. 8 58 5 miR-NC 41 H ¢  P<0.05.

TNFSF15 J& miR-514a-5p A #E L A . 1 5 1E 5 21 A
L, MN K B F 41 21 miR-514a-5p K F F B,
TNFSFI5 N A H R X B H L s
B3 25 T 1 MN KBRS 20 21 miR-514a-5p 7K
SRR M, TNFSF1S By SE D f 2R (R ik %5
TV R 35 B8 45 ] LI i) miR-514a-5p 0 )
] TNFSF15 40 i MN i J&

JE A LA TR A A B A I MIN R A R I G
H 43, Hoask 22 8 T g | Y 2 A K 0 e R Bl
FEB 4> B 6 25 A AE (AL MN) = A i 1 0 R0
B /INER B 8 ek B R ER P R 20 R G R % A L F
B Ah R T HES o 2 20 A 2L BRI (SD) AR S /N
BR S ok Y T A5, AR B R K 4 Tl ik By kR
F PR 80 & 5 % G # OB A 4E Y . Podocin,
Nephrin & Synaptopodin 1 & SD /) 4 55 1 4> F , 7
e L &5 48 K ) B J TR O 88 E . Podocin
JE— PSR 2 R e R A A T S
A AR R AT S R R R BT AR
Nephrin J& & 3 fie 7 1) SD 85 BEOME 26 11, 45 44 52t hr %
A7 BR By R B B4R AR AT A S A
{551 5", Synaptopodin J& —Fh T B £k T L %
s REA, TREM -5 E A
(a-actinin) B F ik , H 5 Z M B A & # 8 Ew
A M B 2L A9 /E 2. Podocalyxin £ 4 JE 40 it HE
P B AR & AT R R 5% T, R AR K R
H A, AN AN AT 45 108 3k 5 e A B B Y PR L T L AT
PRl H, i A e T 3R 48 T R 5% BRI 4 BT
W Ah 2% F W) BF 95 % BH , Podocin, Nephrin,
Synaptopodin fE & SD 9 T 22 41 il i 43 , 7€ MN H &2
RFRARA , BT X 44 35 SD 38 i 1 1 = 5k
AR Y5 DB R B AR SOE T AT E TR
[0 BE M GE L #E MN ", JR Podocalyxin Al
Nephrin AJ £f 2y /& 20 i 2y 58 P 5 1 - S bR ac 9, Bt
B /INER U8 L A S8 B DY . ARBIEIE A5 R R L 2
i 2% J7 AT aE o B 2 4 iR AR A & A Podocin,
Nephrin, Synaptopodin, Podocalyxin i 3 ik , £ 1 &
YR, 2 ik MIN KR B B Bd 005, 018 MIN 19 % Jre i A

WFEEE T s 7E MIN K BB AY ) J2 20 i 0 7

R ST IR & N R TN E R = i Ry
ARG T X — SRR . TR A HROR L A
R 1 ] I R N I o i e 2 7 N -2 B = R |
TAE S 38 i B0 BAD , Bax 2 4 % i , {2 4# Bel-2,
Bel- XL IR BR LA . LR RN E (37 R
Y B T R R E AR T Bel-2 B M HT A A
(B 40 L 8 T [T, Bax, Bad 35 KU J&@ T 8 T 42 oF
A, il 5 Bel-2 JE BUE AR B 9 — R 1Kk, = 5 4
TR . 2SR B, MN KRB A
Bel-2 fE HE£ A T ,Bax,BADEHFE A E T,
A B A T 3 T e X R T A OC &R H Bel-2,
Bcl-XL,Bax, BAD # ik Y% , 0] 4G 8008 4 41 21
AR AR T R LA TS A R AR B A

g5 LTk a8 I8 4 7 i MIN K B 4 A 0
- AEFHBLH , A) B8 5 4 4% miR-514a-5p/TNFSF15
i A 5, S MIN (3R 7 #2008 7 1l
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