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G axt BA R, TCF-B1 4/ TCF-Bl+= A F A MM AR EVNE R L, ERKBRBRWE L TN, 40 8 H 715 5, 2 DR
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U0126 4 TCF-BI+E NN HEARA L ERE, KB MRFER I o, WEST , EF2a4BA BN, ., 52 axt B4k, TCF-B1
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[Abstract] Objective To investigate the effects of Wenyang Zhenshuai Granule on extracellular signal-regulated kinase

(W75 H 83 )2021-07-20

(B £ T8 )4 R BOR T I R SR A 1180 (2019SK2321) 5 1 48 & 22 BB 519 % 30 O R BUIR 38 (20190412 5 ) s BT B B F T IR 5
ARSI (18B240)

(E—EREIMOMA, 5 Wt IR I, W58 J7 0] - B2 25 B 30 0 PR

CEGEE ) F T, 0 M #2 , E W54 S0 E-mail : chenxinyuchen@163.com,



1420 W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 2022 5 42 &

(ERK)signal transduction and activator of transcription 3 (STAT3) signal transduction pathway with epithelial mesenchymal transition of
renal tubules induced by transforming growth factor-f1 (TGF-p1). Methods Human renal tubular epithelial (HK-2) cells were
cultured in vitro, and HK-2 cells were divided into blank control group, TGF-1 group (10 ng/ml. TGF-B1), TGF-B1+blank serum
group (10 ng/mL. TGF-B1), TGF—B1+Wenyang Zhenshuai Granule group (10 ng/mL. TGF-B1+10% serum containing drug), TGF-
B1+U0126 group (MEK1/22 inhibitor, stock solution was 1:10 000), TGF-B1 +irbesartan group (10 ngmL TGF-B1+10% serum
containing drug); the treatment time was 24 h. The morphological changes of cells were observed under an inverted microscope.
Western blot and RT-qPCR were used to detect E—cadherin, Vimentin, a—smooth muscle actin («—=SMA), ERK1/2, phosphorylated
ERK1/2 (p-ERK1/2), STAT3, phosphorylated STAT3 (p—STAT3) protein and mRNA expression. Results Compared with the blank
control group, the morphology of the cells in the TGF-B1 group and the TGF-B1+blank serum group changed significantly.
They showed a long spindle shape, or a variety of irregular shapes. Cells were sparsely arranged, similar to fibroblasts with
slow growth and poor adherence, and mostly floating. Compared with TGF-B1 group and TGF-B1+blank serum group, the
morphology of TGF-B1+Wenyang Zhenshui Granule group, TGF-B1+U0126 group and TGF-f1+irbesartan group was significantly
improved. Some of them still remained cobblestone-like, with acceptable adherence to the wall, and the floating cells were
significantly reduced. Compared with the blank control group, the expression of E-cadherin protein and mRNA in TGF-B1
group and TGF-Bl+blank serum group was down-regulated; the protein and mRNA expression of Vimentin and a—SMA were
up-regulated, and the protein expression levels of p—-ERK1/2 and p—STAT3 were up-regulated (P<0.05); compared with TGF-
B1 group and TGF-B1+blank serum group, E-cadherin protein and mRNA in TGF-B1+Wenyang Zhenshui Granule group,
TGF-B1+U0126 group and TGF-B1+irbesartan group were up-regulated; the expression levels of Vimentin, a=SMA protein
and mRNA were down-regulated; the expression levels of p-ERK1/2 and p-STAT3 proteins were down-regulated (P<0.05), and
the effects of the three groups were equivalent. The difference of the expression levels of ERK1/2, STAT3 protein and mRNA
in all groups was not statistically significant (P>0.05). Conclusion Wenyang Zhenshuai Granule may partially block the activation
of ERK/STAT3 signal transduction pathway by down-regulating the phosphorylation of ERK1/2 and STAT3 proteins, and delay
the epithelial mesenchymal transition of renal tubules.

(Keywords) Wenyang Zhenshuai Granule; transforming growth factor—f1; renal tubules; epithelial mesenchymal transition;
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#1144 g+ (kg-d)™ JEIDIPPMIH 150 mg: (kg+d)™ BCAL 6 mL
VW, B SD KB 30 HL Bl AL 40 Al ke BH i 2 R 2
JE DL YRR 2l GEH IMIE 4, 45 10 H o IEH L 4L
T HTLIZEMK 6 mL/H PR = Bk 4l 55 H 7
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HLAr R 28 FIX R4 TGF-B1 20  TCF—-B1+725 [ I3
H  TGF—B 1+ PH i 5 WORL 4 (10% & 245 1L 3 ) |
TGF-B1+U0126 41 (MEK1/2 #il5])  TGF-B1+J& Il
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TS RS PEER T AR LUK . UK S SR R
P2 LR, B4 300 mA, Vimentin £ 75 min, E—cad-
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p-STAT3.STAT3 #J 110 min, ¥ ME5¢5)5 , IMA—L,
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1.2.5 A E-cadherin Vimentin a-SMA ERKI1 |
ERK2 STAT3 mRNA Fik kil R HRT-qPCR
AL TRIZOL $2 040 il &L RNA | i3 %% 5% ¢cDNA,
SYBR %47 PCR 94, Wi A& % 24 30 L [Template
(RFEFF“40)2 L, Primer F(10 pM)05 pL,Primer R
(10 uM)0.5 wL,PCR H,0 12 pL,2X SYBGREEN
PCR Master Mix 15 L], KW 25044795 °C 10 min,
95 C 15 5,60 °C 30 s,40 MEHA, ¥4 v 45 1 )5
BEHL Ct{E, LA B-actin A NS 222 it B & H
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% 1 RT-qPCR &E5I¥i&it

EIEZERS e 51 K /bp
B-actin £ ACCCTGAAGTACCCCATCGAG 224
S AGCACAGCCTGGATAGCAAC
a—SMA iE] CTATGAGGGCTATGCCTTGCC 112
Szl GCTCAGCAGTAGTAACGAAGGA
Vimentin iEM TGACCGCTTCGCCAACTACAT 135
Szl TCCCGCATCTCCTCCTCGTA
ERK1 1E CCAACCTGCTCATCAACACCAC 119
Szl CCAGCGCGTAGCCACATACTCC
ERK2 iE CAACCTGCTGCTCAACACCAC 197
Szl CCAGAATGCAGCCTACAGACC
STAT3 iE CAGCTTGACACACGGTACCTG 274
Szl CCATTGGCTTCTCAAGATACCTG
E-cadherin iEJA] ATTTTTCCCTCGACACCCGAT 109

Sl TCCCAGGCGTAGACCAAGA
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it IR R R Ry was” s R T O 2 5 MR K
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B Z R R Q K9 AT O 22 00 M, JRAE
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0.05 hZERAGIFEX,
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W, R T,
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KA B

523 0k BR 40 B, TGF-B1 41 F1 TGF-B1+7%5
M ML 7% 20 E—cadherin 25 H %35 T 8 , Vimentin .a—
SMA # 1 #3k Ei# (P<0.05) ; TGF-B1 415 TGF-B1+
25 LTS 4 E—cadherin  Vimentin .a—SMA & [ 15
PO, 22 5 gt 2 L (P>0.05) ; 5 TGF-B1 ZH Al
TGF-B1+45 [ I 7% 241 He 8¢, TGF—B 1+ BH 4% 3 0k
4 TGF-B1+U0126 41 fil TGF-B1+JE N P IH4] E-

75 P R TGF-B1 41

TCF-B 1475 [ 1L i 411 TGF—{ 1+ FH 4% 3 0k 41

TGF-B1+U0126 #1

TGF-B1+/E M ¥ 411 41
B 1 &4 HK-2 @pEFEEFOLE,%x100)

cadherin 2 H #3iA5 F 1, Vimentin . a-SMA & H #£ ik
T (P<0.05) ; TGF—B 1+ FA 4 2 ki 41\ TGF-B1+
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mentin .a—SMA A XX HE , ZFLHRITHFE X
(P>0.05), PEULE 2 3% 2,
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Vimentin M. -
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a-SMA 0 . - — e -

2 £ E-cadherin, Vimentin.a—SMA & A B ik E
145 AT RR AL ;2. TGF-B1 41 ;3. TCF-B1+%5 (H IliL3i5 41 ;4. TGF-B 1+
6L B0 5 IUR 2 3 5. TGF—R 14U0126 4 ;6. TGF-B 1+ 1 vhH14H |

2.3 % H E-cadherin Vimentin .« —SMA mRNA #
IR HE R

5528 U6 IR LA, TGF-B1 21 FT TGF-B1+7%8
FIML7E 4 E-cadherin mRNA %35 T, Vimentin .a—
SMA mRNA #£3ik i (P<0.05); TGF-B1 415 TGF-
B1+75 M Il i 2 b ¥ , E~cadherin , Vimentin ,a—SMA
mRNA #3522 RG24 L (P>0.05) ;5 TGF-B1
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&2 &4 E-cadherin,Vimentin,o-SMA EH
IKFERIFRIE (x5 ,n=5)

215 E-cadherin ~ Vimentin a-SMA

25 O IR 41 0.3120.04  0.09+0.02 0.10£0.03
TGF-B1 41 0.12+0.03%  0.29+0.08%  0.28+0.05*
TGF-BI+Z HIMLIEAH  0.110.05%  0.31£0.07*%  0.30+0.09*
TCF-BI+IR IR FR  0.24+0.06"  0.16+£0.04"  0.17£0.07%
TGF-B1+U0126 21 0.23+0.04%  0.15£0.04"  0.15+0.06"
TCF-BI+JEMVHIHA  0.2620.08%  0.14£0.05%  0.17£0.04%

T 525 PO B2 H A #P<0.05 5 TGF-B1 21 H 4 ,*P<0.05; 5 TGF-
B1+25 [ 1l 3 41 L 45, “P<0.05 .

ZHAN TCGF-B1+75 A IMLE 4 H 3¢, TGF-B 1+ FH 4 5=
Wikl TGF-B1+U0126 41 A1 TGF-B1+JE D1 Vb 12
E—cadherin mRNA %35 Ei# , Vimentin .a-SMA mR-
NA %35 F I (P<0.05) ; TGF—B 1+t PH 4R 58 iokr 21 |
TGF-B1+U0126 #1 Ml TGF-R1+JE Il H3H 41 E-cad-
herin ,Vimentin .a—-SMA mRNA Fik i, 2% T8
4R L (P>0.05), FEILEE 3,

*& 3 &% E-cadherin, Vimentin,a—SMA mRNA Hj
RiE (ks ,n=3)

205 E-cadherin ~ Vimentin a-SMA
25 0 IR 1 1 1
TGF-B1 41 0.53+0.12*  1.97+0.36*  1.98+0.05*
TGF-B1+45 [ 1L 3% 41 0.51+0.04*  2.03+0.41*  1.99+0.18*
TCF-B 1+ PR MORIZH  0.860.13%  1.22+0.06*  1.19+0.31%
TGF-B1+U0126 4 0.85+0.14%  1.19+£0.08*  1.15+0.30%
TGF-B1+JE W P 4H 4 0.87+0.11%  1.17£0.06"  1.18+0.30*

T 525 XA HE AR, #P<0.05 ;5 TGF-B1 41 He# ,*P<0.05; 15 TCF-B1+
25 1 LT 4 A, 4P<0.05

2.4 4% #1 ERK1/2 p-ERK1/2 STAT3 p-STAT3 &
2R 5 K A
528 FIX B L, o4 & 2H ERK1/2 (STAT3

HARIKZERIG T4 E L (P>0.05), TGF-B1 4 Fl
TGF-B1+%5 [ 1L ¥E 4 p—ERK1/2 .p—STAT3 % ik Hi
i [ (P<0.05) ; TGF-B1 205 TGF-B1+25 M IfiL i
# % ,ERK1/2 .p—ERK1/2 STAT3 .p-STAT3 &
TR ZEF LI L (P>0.05); 5 TGF-B1 41l
TCF-B1+25 I 20 b4, TGF-B 1+ BH 4 5 fol ki
4 TGF-B1+U0126 41 F1 TGF-B1+JE W ¥h I 4] p-
ERK1/2\p—STAT3 7 M35 F M (P<0.05) ; TGF-B1+

Bﬁﬁ&ﬁ%ﬁﬂéﬂ TGF-B1+U0126 4 Al TGF-B1+JE

7h 4 41 ERK1/2 .p-ERK1/2 STAT3 .p-STAT3 &
El%% R 25 R TG R L (P>0.05) T LK
3.3 4,

1 2 3 4 5 6

. 55 kDa

—act {
p-acin (D D D G G @D 10 kDa
J— S 55 kD:
ERKL e et g — ‘
40 kDa
p—ERK1/2 2 =2 55 kDa
— — - 40 kDa
B T i —— 138 tgj
p-STAT3 B kDa
70 kDa

3 #%% ERK1/2.p-ERK1/2.STAT3 p-STAT3

EQBXE
128 AN A 2. TGF-B1 41 ;3. TGF-B1+45 [ ML 3% 4 ;4. TGF-B1+
5 B IR 5 WOk 4 5 5. TGF-B1+U0126 41 ;6. TGF-B1+JE U P4 4 |

%= 4 &4 ERK1/2,p-ERK1/2 ,STAT3 ,p-STAT3
BEHMRIE
41531 ERK1/2

(x+s,n=5)

p-ERK1/2 STAT3 p—-STAT3

25 X IR 0.31+0.08 0.08+0.02  0.36+0.06 0.07+0.03
TGF-B1 41 0.32£0.05  0.20£0.04* 0.34+0.05 0.26+0.04*

TGF-Bl+= HIMEA  0.29£0.06 0.19+£0.05% 0.35+0.07 0.27+0.07*
TGF-B I+ IR HR4L 0.32£0.09  0.11£0.06% 0.34£0.06  0.18+0.03*
TGF-B1+U0126 1 0.30£0.07 0.10£0.05" 0.36+0.07 0.18+0.04%
TCF-BI+L PP 0.30£0.05 0.12£0.04% 0.35£0.09 0.17+0.03*

528 T B L8R, *P<0.05; 5 TGF-B1 41 4 ,*P<0.05; 5 TGF-
B1+75 ML ¥ 41 4%, “P<0.05

2.5 &4 ERK1/2 STAT3 mRNA #ik/KF- K
Haz {xF A e, H 4y 4 41 ERK1/2 . STAT3
mRNA £k ZEF LG22 E L (P>0.05), HEWLES,

&5 &4 ERKI1/2.STAT3 mRNA FRi%x K F (x5 ,n=5)
2151 ERK1/2 STAT3
25 P % A 4 1 1
TGF-B1 4 1.07+0.23 1.08+0.31
TGCF-B1+%5 1 1ML 4 1.08+0.25 1.10£0.37
TGF—B 1+l BA R 5 J50kL 41 1.10+0.24 1.06+0.23
TGF-B1+U0126 41 1.09+0.26 1.10£0.36
TGF-B1+)& Il 73 24 1.08+0.34 1.09+0.24
3 itig
B 18] 5 £ 4EA4b 5 B R 403 )5 K 2B R S 90 I
B UIAH G TR RAE PR vh | B /NG T J5 400 it w1 2T 4

PN DR -G e A e 01k i ILR T A4 4 i L
T 24 200 i R A T BB ) B R A R DR E A A
S AR AN A RE B A R R, Y B A R A
AE I BRI WL RSCET 4 40 B A W 8 B, 240 A1k ot
Frgi ™ A ME AR i & BUR /NS 47 Ui A IR
T AR AE R, IO IE 3 1 B 4140, e R
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N P /NG EMT 2 IUBET 4 40 i 1 3 225k
U5, J2 B ) 0T £F 2 A Y B B R AR . TGF-B12
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