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Yishen Tongluo interferes with renal tubular epithelial cell apoptosis in
membranous nephropathy by down-regulating ADAMI17-mediated EGFR
expression
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Abstract: Objective To explore the relationship between a disintegrin and metalloproteinase 17 (ADAM17)-mediated epidermal
growth factor receptor (EGFR) activation and membranous nephropathy (MN) renal tubular epithelial cell apoptosis and the
intervention effect of Yishen Tongluo Recipe (&' i%% /7). Methods MN rats model was constructed by tail iv cationic bovine
serum albumin (C-BSA), Yishen Tongluo Recipe was given for 4 weeks. After the experiment, the pathological changes of kidney and
apoptosis of renal tubular epithelial cells in rats were observed. Western blotting and qRT-PCR were used to detect protein and mRNA
expressions of ADAM17, heparin-binding epidermal growth factor (HB-EGF), tumor necrosis factor-a (TNF-a) and phosphorylation
epidermal growth factor receptor (p-EGFR). Results Compared with control group, the pathological changes in kidneys of rats in

model group were severe, the apoptosis of renal tubular epithelial cells were increased (P < 0.01), protein and mRNA expressions of
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ADAM17, p-EGFR, HB-EGF and TNF-a in renal tissue were significantly increased (P < 0.01). Compared with model group, the
kidney pathology of rats was improved after the intervention of Yishen Tongluo Recipe, the apoptosis of renal tubular cells was reduced
(P < 0.01), protein and mRNA expressions of ADAM17, p-EGFR, HB-EGF and TNF-o were decreased in renal tissue (P < 0.01).
Conclusion ADAMI17 expression in kidney tissue of MN rats is increased, and more HB-EGFR and TNF-a are released and

activated, then activate the corresponding receptor EGFR, the activated EGFR further induce apoptosis of renal tubular epithelial cells

and renal fibrosis. Yishen Tongluo Recipe can reduce the shedding and activation of HB-EGFR and TNF-a by reducing the expression

of cleaving enzyme ADAM17 in kidney tissue of MN rats, thereby reducing the activation of EGFR, so as to reduce the apoptosis of

renal tubular epithelial cells and delay renal fibrosis.
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FA LT 5061671) 12 g. KiE (L5 504432T)
9 g. M (LT 5062171) 12 g. LW (5
407347T) 15 g 2HEk, S-S TR & B8
SR AR =0.05% B =0.12%. f%E
F2=>0.15%. HEFZ=6.0%. HEEE=2.5%. &
12 =>3.0% 7/KIE% B=0.02%. 7KIE[% C=0.04%-
WS HRF =0.008% WIEH =037%. FHHIR B=
2.8%- IREFR B=0.01% IREFR A=0.008%; IR
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(cationic bovine serum albumin, C-BSA, #it 5 A7906)
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(#t5 ab28233). p-EGFR #ifk (L5 EP774Y).
HB-EGF #if& (Jlt5 ab218019). TNF-a Hifk (L5
ab205587)% H L [E Abcam A &) ; ADAM17.EGFR.
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HB-EGF. TNF-o 5|¥WH3%E Invitrogen A 7;
TRNzol &t RNA #2507 (#t5 DP405-02) ) H K
RAEMER (JbR) HRAF; PrimeSeript™ RT
reagent Kit with gDNA Eraser (#lt5 RR047B).
SYBR® Premix Ex Tag™ I (Tli RNaseH Plus) ROX
plus (#t5 RR82LR); DL2000 DNA Marker (b5
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WEE, T B TSR 1gG T LT A .
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20
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T 10%AE /K Ak €, 7047 PAS. Masson %t
o, TRAEE T g HIREA.
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BINE ERAAT RIS
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S WU A2 2 PR /N b R A R T
25 mEBEAXEESRARSHLADAMLT,
EGFR. HB-EGFFTNF-a mMRNAZRZHIE

B 2R B 2 B o, e R vt A 42
B RNA 4% cDNA, #4T qRT-PCR 43 #7. 5l
YIF5: ADAM17 L3519 5°-ACATGCTCAGGG-
AACAGGTG-3’, N5 5°-CTGACAGTCTGTC-
CTCAAAACG-3’, 115bp; EGFR #5149 5°-GGC-
TCCCAGTACCTACTCAAC-3’, TFif5I4 5-GTA-
TTCTTTCTCCTCAGCACCA-3’, 173 bp: HB-EGF
514 5°-CACTGGTTCAGGATGGACG-3", [ iif
5 ¥ 5°-CCCCTTTGTCAAGAAGTAGCT-3", 185
bp; TNF-o L5514 5°-CCACCTCCATCACCA-
CTACC-3’, TFiF5l¥ 5°-CAGAGCCACCAGCAC-
CAT-3’, 126bp; GAPDH LEii#51%) 5°-CCTTCCGT-
GTTCCTACCCC-3’, FiE514)5’-GCCCAGGATGC-
CCTTTAGTG-3’, 131 bp.
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EGFR. HB-EGFFITNF-0E A FRZAISE N
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VB E 1, N 50 pL 1L 3 i S N ADAML 7
EGFR. HB-EGF 1 TNF-o T &, #imbLEdrk
. IgG Pk, A DAB Juliifh, JhREEYR 3
min, B F, TR T W& H KR EHHA
ADAM17. EGFR. HB-EGF #ll TNF-o &A1& .
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Fi A5 $cdiE F SPSS 17.0 B3k T 041, BT e it
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GrHT, LA 2 B HECR A LSD e JEIEAETT
BT HAES G, 2 AT REA 1 3 A
Kruskal-Wallis H 1556 .
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Fig. 1 Effect of Yishen Tongluo Recipe on IgG immune deposition in kidney tissue of MN rats
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3.2 #BEKAX MN KR BHEARKRETLH JEE TUNEL yEASI'E NE b Rz g0 B 121

Ol AR EARHE O TR, i 3 R 1 BT

WK 2 fion, 4 PAS il Masson et &L, % 7N, SRR KRS NG E AR T 400, B2
HOK BB /INERIR IR IR W, oI &, BT RIE % KERENE LA WWRER T 408, B/NE L

BRI AR M s B NERGE MR WL TR B TAEA (P<0.01); 8By

TWERLEAVIN, RIS BERHR A1 EER VUM A A B /N L R 4 i 7 17 2 b
B AGUNERIERIEIG R, BNVE R Wi BB T (P<<0.01).

ANk, BWHHKEEELEATR, H 4

34 HBBEFIEMEERARSEE ADAMIT.

AR . 38 B L% T AR ER DA A2 KRS /N EGFR+ HB-EGF #1 TNF-a mRNA RiARIE0
BROGEE N5 A RIFE IR - W 2 Fiw, SXIEARIEL, BRI KRR 4

Masson

RUBii F EhR TR i BB T
2 mBIB%GX MN KR SHAREL LA (X400)
Fig. 2 Effect of Yishen Tongluo Recipe on pathological changes in kidney tissue of MN rats (x 400)
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Fig. 3 Effect of Yishen Tongluo Recipe on apoptosis of renal tubular cells in MN rats
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*1 mB@KAX MN KR E/NVE ERARATHIRME (X+s)
Table 1 Effect of Yishen Tongluo Recipe on apoptosis of renal tubular cells in MN rats (X £ s)

ZH 5 FE(gkg™) n BN L R AN R T R /%
pagiict — 12 0.38+0.27
| — 11 28.64+2.71
LR DR F 0.01 12 13.8641.92%
Fr = pliks- Pl 13.22 12 11.56+1.59#

EXIIRALLES: P<<0.01; SHAALLE: #P<0.01, X2 [
P <0.01 vs control group; #P < 0.01 vs model group, same as table 2

R2 HFEBESMNEMEHRAREELI ADAMI7. EGFR. HB-EGF 1 TNF-a mRNA AN (X +5s)
Table 2 Effect of Yishen Tongluo Recipe on mRNA expressions of ADAM17, EGFR, HB-EGF and TNF-q in kidney tissues of
MNrats (Xx5s)

o - ~ mRNA X RIE &
H Mgk n ADAMI7 TNF-a HB-EGF EGFR
ot R — 12 1.000%0 1.000£0 1.000%0 1.000%0
it — 11 2.205+0.316* 2.395+0.273* 3.532+0.294* 4.061+0.378*
LR DR F) 0.01 12 1.58540.180% 1.568+0.152% 2.32540.320% 3.28340.299#
FpliEs- Pl 13.22 12 1.48440.128# 1.58840.068 2.18540.336" 3.3384+0.247#

NE B NERIN TS RIE,  FERERY KRR B IR
W/NE E Y ADAMIT W] EHEGE, 25 'EE%K T
T/ ADAMI17 £i& TP, TNF-o FZAEM5
FIL, EXTRRARMISFRIL, ERMHEHRIE,
B @ 4% 77 T2 TNF-a RIEEAER A R . BN
bR A2 HB-EGF [ 3 2kI8, 1B 150 T HB-
EGFR 7EIEH & /Mg |

g

41 ADAM17. EGFR. HB-EGF F1 TNF-o. mRNA %
BRI (P<0.01); HEAUHML, #5244
B H4L ADAM17. EGFR HB-EGF 1 TNF-a mRNA
RIERFFL (P<0.01),
35 HHEBEHMEMESRARSEHLEADAMIT,
EGFR. HB-EGF # TNF-o & B &RIZAIEM

WK 4 Frz~, ADAMI7 7653 B8 41K BB AT il

EGF {EIL it /N > BRIE;

i LSRR 4 ‘ '

) » ad

-, . * et | - e 2 'e N
s 4 U 52" , *

P omm RETBER RV

4 FHBBEEFIEMERAREEL ADAM17. EGFR. HB-EGF 1 TNF-a & B FRAIEME (X400)
Fig. 4 Effect of Yishen Tongluo Recipe on protein expressions of ADAM17, EGFR, HB-EGF and TNF-a in kidney tissues of
MN rats (x 400)
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B > B ARIA . G HE AR B B /N T /b i HB-
EGF. p-EGFR KA ; B KR 'E 202 HB-EGF
p-EGFR Rk I 2H B 23855, p-EGFR 785 /N
Y FRIL S, HB-EGF BR{EiTih/NERILIN, 1
il NEFESE A RIL; #4524 HB-EGF.
p-EGFR FKIA AR AT AR P2 FE I -
4 g

28 WkAR B8 oAk N 40 A o NFHZE FIIH 4%, B4 X
PRI L A3 A (W E AR AS [B) TR0 — 25 40 N . 4%
B sE. TR RAEN BE MATEE. 55
TR o 2GR MR NI, MN K
AR SALEE, AR G 7 A W % 25 S5 21 7= ) B
KT B4, @hkai/h, GAMH, HRBE, HA
PB4, SUS . AR MNP EE “ 455"
PSR, 456 MN BIRRE R AR E 45
B LEH” N MN [RZ i HL, 72 OB HLEE S48 S
TR CERIEE A IR R, QLA B IR T

HHEE. S ARG, FVTHE,
PRABRE AR T, AKIRAFIZ, Fi7 Bae ot ) ) R 7
AR BREERH, BEA, B AR AT LIRS
MKz, BAAFE REAT H R E e A%, IR
B, KiEE. SRRERIE, G E2 AR
B, BRPHASHR, SHURSE, HhkISE. PYZEAN
., $RARZ AR, AR WA, FAR, M6
MATA S BHEE, B ARH: k. K
WENGILG] . WAEAR, EETELS, Kk, 8
AHs. HHS AR, HNER. R, A
ML OEER, FIEARA, HAAGIE. AR
RTHARE FCIESE, 28 A% 5 m] LA ikt MN &g

e ASRER, U8 MIND K B IR 95 B 4547 o

ADAM 7EJiJE R 2 Mg iREn, X —id iR
PRSI V% . ADAM17, tHFk )y TNF-o #40E,
& F TR 2 PhE A e A ) R B i vk g, A
FIUESE ADAM17 HA MR RALLF4EAAER, £
B A AE 1S B IE (chronic kidney disease, CKD)
R I A B . ADAMIT B 4 58 R MDA
TNF-o F1 EGFR EiARMY, For 2 ff 3= ) IR TNF-
o Fl HB-EGF & ¥ 45 35 1) H ZE A 4KB), TNF-o 52
— PP R AR -, RN B BB Sy, A]
eI AT ALY T AT /N BR B B4 U2 HB-EGF
Al S B NEREE AR A, TN
B B SR 4T 4430

BEHE ADAMI17 ¥ 5 U 2 MR 2 44k R 1
TNF-o. HB-EGF R0 T AT M Ak 7% -5 9 34 [R]
REVIMSE, WRRIE. [ EF4EL A Fifsls-ol,
MUAME TG fG XA S 2RSS, TSI
U5 515 F . HB-EGF /& EGFR #30G BN
&, HB-EGF R 18 B 20 W ek 55 7 Wi 7 =
% EGFR. 74k, JB7ETEA I TNF-o J8 T 5 H 244
TNFR 425G 503 c-Sre BRI, BERRILIY c-Sre IR
L IE EGFRU4, TNF-oo 3 B0 5 P £ 0 20 184 i
EGFR BUEMSER, #—PinE EGFR BUS K M)
WATER . Fr8PE EGFR uE 2 LS R B /NE ThRg
e A AN B ] 2R 4R A0S (5D

HEREE /NSO ERE R, BN
A ) B B T AR 2 S EE A T, 4
TR EE T A 4Efb HERRO), 235 Bl 4% 5 Je LW 7T AE S
FIVETT MN JT AUV 2541 75, BEAE S Sie &

HB-EGF
TNF-a
@
W
" Ny
JI: ™R Y ‘- ~< R >< I :II:
p-EGFR / pro-TNF-a ADAM17 pro-HB-EGF ' EGIR
7
( o ,*'L,‘.L'mka“"cws-@.?.t"’uﬁ’"a,\a"'rcLq S
\ RAET \\\\__jL,,,?ggw
~ (R AR Pz 4
B = -

5 ADAM17 'S EGFR HiEFS B/ NEMAT
Fig.5 ADAMI17 mediates EGFR activation and induces renal tubular cell apoptosis
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ROR R FAESE SRR (R RERGE) 1S
LT JE CUA B S AEIRTT AR, WA 78 DA s il
257 R AT P A . BRI R IR
TE/ANEMIE TR A, FIR B H L ADAMILT i
PERE N, 3 VR REUY TNF-a. HB-EGF 4%,
5L TNF-a. HB-EGF #t— 5 #3% EGFR, EGFR
WeFrEsaE, Pl AR 2 AR A 4L R 7 1) &
FRAVRE, PRGN T M4tk g/
BT EGFR HIRFEAEL S CKD #EAT M B NELF
HeALIbRE, ADAMIT MASZHR 30 vty /N 40 i A R
RS PE T EGFR AL 4, EGFR BefAi@Ed
7S/ NE B EGFR S BTSSR % S RS20
EGFR &7, 5 AR FARBS), A5 5 /N 8] i
CFYEAL IR R PR B 12 B /INER B 9% R PR
G B B NERIE R ADAMI7 ik 528,
EGFR &AL, FFHArA BE T HLRE AR 4
A SRR RS ADAML7 S5 ZIEMH%,
BB T IS B ANE AR T, B AT o
tekiz, AR ADAMI17 K &Y TNF-0. HB-EGF
FikW, IFH p-EGFR tHAHN FRE, U7 E 8
26 75 0 B /N AR MR O ) T R R S ] iR
B n AR,

AW FREY], ADAM17 Eid EGFR 15 515 Fi&
TEAE LT YA RN 58 14 B E s b AT HEE R, FRE
527 EGFR [itf& HB-EGF Al TNF-o % EGFR 3
MEEZ L. ADAMI17 /51 HB-EGF/TNF-a-
EGFR #12 3L FVEH DA S840 5 'S - 4ktk, I
8 ADAMI17 J AR P& 22 s kiR T CKD
B AR YEAL AT REHTHERR . ORI B NE A S 32 R
PRAFZE A0 B 55 vT R H Aty 7 VAR B B e i
FHHR—ANAITH A, R CKD Ao R 4iiu i
A3 R A B /N AR A 5, RSP 2 At R
AN R e P 2 SN E 7 ol

FBAR FAVHEHFARGEA TR

SE R
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