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Effect of Potentilla purpurea on Proliferation and RhoA/ROCK Signaling
Pathway of High Glucose-induced Renal Tubular Epithelial Cells

HUNAG Ya-wei, ZHAO Zong-jiang” , MIAO Yong-hui, ZHANG Xin-xue,
YANG Guan-nan, WANG Ting, ZHANG Zi-yan
(School of Chinese Medical, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective: To investigate the effect of serum containing Potentilla purpurea on the
proliferation and transdifferentiation of renal tubular epithelial cells in mice with high glucose. Method: Serum
containing drugs were prepared for various groups. 10% fetal bovine serum ( FBS) -roswell park memorial
institute 1640 ( RPMI 1640) medium was used for culture of renal tubular epithelial cells in mice and then they
were planted on 96 well plate with 3 000 cells per well. The cells were randomly divided into 4 groups: normal

group, high glucose group, irbesartan group and P. purpurea group; 6% serum containing corresponding drugs was
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added to high glucose RPMI 1640 medium; and then the cell morphology was observed in all groups at 12, 24, 48,
and 60 h. In addition, absorbance A of all groups was detected by the tetramethylthiazolate ( MTT) colorimetric
method. Ras homologous gene family member A ( RhoA), Rho protein kinase 1 (ROCK1) , a-smoothmuscleactin
(a-SMA) and E-cadherin ( cadherin-E) protein expression levels were detected by Western blot after 24 hours of
high glucose culture. Result: In high glucose group, the form of renal tubular epithelial cells changed from the flat
irregular polygon into long fusiform; after corresponding drug-containing serum was added, the cells became flat in
irregular polygon. The glucose group of renal tubular epithelial cells showed obvious proliferation condition at 12 h
(P <0.05) and extremely significant proliferation at 24, 48, 60 h as compared with normal group (P <0.01).
P. purpurea group could inhibit renal tubular epithelial cell proliferation at 12 h (P <0.05), and the effect was
significantly enhanced at 24, 48, 60 h (P <0.01) as compared with high glucose group. P. purpurea group could
inhibit renal tubular epithelial cell proliferation at 48, 60 h as compared with irbesartan group (P <0.05). In
addition, as compared with model group, the expression of E-cadherin protein was increased significantly, and the
expression levels of RhoA, ROCK and a-SMA protein were decreased significantly in P. purpurea group (P <
0.01). Conclusion: The serum containing P. purpurea could inhibit the proliferation of renal tubular epithelial

cells and transdifferentiation of renal tubular epithelial cells in mice with high glucose, thus delaying the progress of

interstitial fibrosis, and the mechanism may be associated with RhoA/ROCK signaling pathway.
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B R A BRI 1 A I TR R 3 208 43 7 Rho
ARG i IR BETE 1Y 2R 1 0 ROCK, {48 40 i B 14
T 2%, 400044 200 JH 1) 55 o 3 15 R R Aot B A0 i b
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Sigma /A, #1t5 Y0503-1MG/046M4746V) .
1.3 &% RPMI 1640 35 32 % ( 26 H Gibeo A F],
it 5 31800-022/1786043 ) ; il & f4 filf, ME mk i
(MTT) , — HJEE AR (DMSO) |, 47 Ji 5 %5 B ( D-GLU )
(% Amresco 2 &, it 5 4 5 S 0458-25G/
1554C333,  0793/20120308418,  0231-500ML/
2075C127,0188-500G/1056C459 ) ; it 4 1L 7% ( 3¢ [H
HyClone 23 ], 4lt5 SV30087. 01/NZE1145) ; ik ik A
B (b w2 0 A ], #E45 030918 ) ; EDTA - 2Na
(b S E A AR Kb it S CO87) 5 7 4k 8
FRIRAW (AU REERHA R A AL 185 P1400) 5
BCA 7585 M1 i 0 & (b 503 A1) Sie 58 I B R FR
Al 45 P1511) sRhoA $4A (3£ E Novus A A, 4]
2 NB100-91273 ) ; ROCK1, a-SMA , E-CAD i 4, 11
FEPi =P, IWFEP R =P (L E Abcam 2 H], 185
4y 9l Sk abl34181, ab32575, ab76055, ab6721,
ab6789) ; 8-l 3 & M ( B-actin, 3£ Cell Signaling
Technology /4w , #t %5 4970) ; ECL ji# f{ & )6 M (1
[E Merck Millipore /3 ], 585 WBKLS0100)
1.4 U4 TS-100 %Y % 1 5% ( H 4 Olympus
) s PRG RUE ¥ TAE G (A aimh B P Kz s
% 75 24 | ) 5 BSOGOEK #UfH i CO, 15 F% 4 (12 [
Bereich Thermotech /2 5] ) ; MIKR220R 7 2.0 ( {E
[E Hettich /> 7] ) ; MuLtiskanAseentvl. 24345-00627T
AUEE A5 A ( 35 [E Baxter 24 ®] ) ; 552BR AU Ik 1L,
153BR #5454 (£ 5 Bio-Rad A H]) .
2 FiE
2.1 BEFESMGEH A& H9 H SPF Z0
Wistar KB, # R 5 4 2 BEAL 20 o0 1E 5 41 . Je DL 730
HEFIATH 3 H, 84 3 H AR FEL R )y
HE) T R U 25 AR R A PR H 25 R R T %3
B B AR B AR B 600 mg- kg ' (B R
2§3.5 g kg™ RAREH 30 g-kg D) BEHAH
JE DLYB AL K R A% 17,5 mg-kg " VE B 424, 1E & 41
KRG THEREEE RS BRIET 1R GHEB R
10 mL-kg RF I HLET d, TARIKE 252 h
Je M s T 5 10% 7K A T R I, 28 1 2l ok BB
2 500 remin "B5.0 20 min A MK, - 20 CAIEAT .
2.2 HHEE T M - 80 CHUH VR AF A A A
37 CoRW S, KW Z0, et 3F i A i g RPMI
1640 £33 10 mL,1 000 r-min ™' #.0> 3 min, 3 I
WL, EE KM 10% FBS RPMI 1640 ¥ 1 mL &%)
GRS A25 em’ LG SR, Kb R BT SR L 37 C 5%
CO, FHiF%,
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2.3 YHMEARAC WA AL AE K % 80% , N 0.25%
AR B 1 mL, {4k 2 min, 55T W05 40 A 22 [3R] | fi
BEJ5HGHE in A& 10% FBS /Y RPMI 1640 ¥ 2 11 1
£k ;1 000 r-min ' B.0> 2 min, 3% 35 ; i 10% FBS
RPMI 1640 ¥ J5 5 A 25 em® 55 380, #h 2 5% 97 3L O
37 °C 5%CO, FH¥E,

2.4 4l M RIERH SEEL B TP |
P (Y27632) 4 B HEd . IEH 4, 6% 1EH K
R 7% -RPMI 1640 ; = M 41,6 % 1F # K BUIMLTE -RPMI
1640 + D-GLU ( 23k & 30 mmol- L~ ") ; J& U1 Vb 3 2,
6% JI U1 Vb0 45 25 1M.3% -RPMI 1640 + D-GLU ( 43k i
30 mmol-L™") ;3 77 ( Y27632) 41,6 % IF % K L IfiL
1 -RPMI 1640 + 10 pmolL+ L' Y27632 + D-GLU ( &
WeJE 30 mmol - L™") 5 [ 541, 6% B 14 5 5 25 1L
1% -RPMI 1640 + D-GLU (4% )& 30 mmol-L ") ,

2.5 MTT ZAil g0 o 78 180 & 5 60 T W22
MK 2 80% A4 HT A 0.25% Y JBE i 1 mL, 5%
LR A A AR 5 RE JS N A 6% FBS i) RPMI
1640 W& 1Ak ; 2 FL A 6% FBS RPMI 1640 #
200 WL, 4H ffad 3 000 >/ FLAZFIF 96 fLAR N , 5 41
W6 NS, 4 G GMRE 24 h WHFIHEE R,
LM A TG FBS RPMI 1640 ¥ 200 wL [7] 25 24 h;
24 h J5 WS TH K5 7 $8 40 L 0 41 A £ 41 A
IEFR A o, e 4 A BAH 6 A AL 4 B
7% 12,24 ,48 .60 h J5 , Bt 96 fLAk I L4597 3k,
FEALIMA S g+ L™"MTT % % 10 pL K& JC Il 7% 1640
W 190 WL 4kZe 35 5% 4 h 5 B IR R L 5, &
fLim DMSO 200 pL & FERELHE T, BREE
P 10 min; FIEGBR{CAE B4 492 nm Ab 45 0 45 20 24
ML SGRE A

2.6 7B R PEEDE ¥ ( Western blot) £ i RhoA/
ROCK fF 5 g AH G IR IL i 24 h 5,
53 00 B B 20 A i ) S AR L, o BCA e R
W, RS BRSBICER[15], & A LA, Bk
80 V,30 min, ¢ 45 7 51 2] 35 e 45 X F S B, 98 5
JE R 120 V 4EZE 3k 1 h £ 1k HL 3k, 60 VIE R 5 i
2 h, /it A—%i (RhoA 1:500, ROCK1 1:500, a-SMA
1:2 000, E-cadherin 1: 1 000,8-actin 1: 1 000) , fill A
TR B, B E R . R Image J BG4
BT Western blot K14, UL B /) & H1 JK J& 1H/B-actin
TR PEAB 2R 7R 25 A X Rk 5 o

2.7 it SR AT SPSS 22,0 B4y A b 3
Bl LIRS DL x 25 FOR A AUEUE i R,
TR TE 25 3 A By 22 5% MR B IR &= O 22 43 A,
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P <0.05 RIREFRAGIFEL,
3 #R]
3.1 BH R 24 00 X A A A RORAS KOE S s
UTINEN I AN = o R R e N S BV A
o, 55 20 LA 96 5 A LR G SRS OF AR, R R R
RF 40 258 g KA A B I RE AL S 25 Mg )
20 B TR 35 R AR A2 O e S AN R B 2 0 o L
1,
3.2 B RTE 24 0008 N B SR BN B A
MO I FE RS2 5O R A H B, 12 h B B
ZH A0 M 5 4G 4 (P < 0.01),24,48,60 h ihf § (1 &
AN B (P <0.01) s 5 pE AL He g, 12 h it
T 1 2 24 4 5 R AR (P < 0.05) ,24,48,60 h K
B R A0 e A 2 R (P <0.01) s R L
HHZH e #5, 48,60 h I 1 B 2H 4 4 5 0 S I AR
(P <0.05) .5 i 57 4 be %2, 24,48 ,60 h i) § [ #
ZH 40 M 5E T  THR (P < 0.05) 0 LR 1,
3.3 B REE 2N N A e R B IR N L B A
RhoA ,ROCK1, E-cadherin, o-SMA & H 3 ik 1 52 I
5OE R AR, m R AT N L R e E-
cadherin 5 4 £ iA B ZE W 2> (P <0.01), ROCK1,
RhoA,a-SMA FE H £ XAH B IN(P <0.05); 55
WELH L H, O DL b 30 20 i 50 41 B 8 R 4 E-

®1 BAEMNSHEEFNENE LEEMEERHZM (2 +5,n=6)

A B
C D

ACIER B m b  COJE VbR D, B A 2

Bl BEENEHEFNBENELRARESHZMW(EE DM
i, x100)

Fig.1 Effect of Potentilla purpurea on morphology of renal tubular

epithelial cells in high glucose(inverted microscope, x 100)

cadherin £ [k B FH (P <0.01) 5 Ju L3I0
4 BH 1 4] ROCKI, RhoA, a-SMA 7 [ ik I &
W/ (P <0.01) ;301 F2H RhoA #5 H3RIK R, T
et MR Y27632 J& ROCKL (1945 514 41 il
% RhoA Jg &t 35 i 4 il 4E F ) 5 54 il 700 41 e 4%,
B2 4H RhoA ik B FE /b (P <0.01) ,E-cadherin
HHFBEW B (P <0.05) ; ROCKL, a-SMA & [
FIKPIBE (P <0.05), SW&E2,E 2,

Table 1 Effect of Potentilla purpurea on proliferation of renal tubular epithelial cells in high glucose(x +s,n=6) %
215 e g 12 h 24 h 48 h 60 h
EW - 17.53 £1.23 23.04 1. 83 27.63 +1.98 35.71 £2.96
[k - 20.31 2. 10" 29.92 +1.94% 33.13 £1.75% 39.82 +2.83%
JERIRGS:) 17.5 mg-kg ™" 19.70 + 1. 74> 28.73 +2.03Y 29.72 +2.56% 38.16 +1.92%
ik 350 10 pmolL-L ™' 18. 16 +2.42% 25.14 +2.31% 28.01 +3.24% 35.96 £3.25%
T 1 5 600 mg-kg ! 18.43 +2.17% 27.20 +£2. 3249 28.92 +1.134%9 36. 84 +1.504%°

HESIEWALKP<0.05,”P<0.01; 5EMHHLEY P <0.05,2P<0.01; 550y HA D P <0.05; 5% # 4 P <0.05,

2 FAENSHEIERENS/NE EEM RhoA/ROCK ZSEHREXEAEMNRIE

&M (x £s,n=3)

Table 2 Effect of Potentilla purpurea on protein expression of RhoA/ROCK signaling pathway in renal tubular epithelial cells cultured with

high glucose(x +s5,n=3)

it e pE RhoA ROCKI E-cadherin -SMA

EH® - 0.339 +0.012 0.218 +0. 024 0.599 +0. 021 0.254 +0. 006

[ N 0.712 +0.023% 0.589 +0.053% 0.295 +0.022% 0. 608 +0.019%

JE W Vb 3H 17.5 mg-kg ™' 0.408 £0. 119% 0.354 £0.050"* 0.466 £0.018"% 0.365 £0.016"%
ik 350 10 wmoL-L " 0. 651 +0.023% 0.321 £0.043"% 0.528 +0.014% 0.306 +0. 016"

E IS 600 mg-kg ! 0.326 £0. 020437 0.373 +0.011"49 0.434 +0.013"45:© 0.399 £0.0191:4:5:0)

S ERAEY P<0.05,2 P <0.01; SR LAY P<0.05,9 P <0.01;5 )5 01 ¥ 4 b 8> P <0.05; 55 14 %1 40 L P <

0.05,7 P <0.01,
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a-SMA ”--- s 42kDa

p-actin 4D GID @D @B & /5D
A B C D E

ACTER AL B. FEAL; C. JE DLV ZL ;DL IR 4L B 8 E w4l

B2 BMEEXNS#ERNE/NELKMAE RhoA, ROCKI, E-
cadherin, @-SMA & & ik Bk

Fig.2 Electrophorogram on effect of Potentilla purpurea on RhoA ,
ROCK1, E-cadherin and a-SMA protein expression in renal tubular

epithelial cells in high glucose
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U S T B AR A 2 4E 16897 DKD 5 1
I PR 22 W RIS 22 17, 1 0t A 95 6495 TR s AL 4 390
WEISYA 8 BB B, < s iR A s DKD
(5 ALK A B2 b7 52, B T DKD #8345 K BLIR R 2 |
U R 55, S Rk 4, BB BLIR IE KT kg OF
S 2 A 2 o T 7 A R B SRS 45 T
SR (B S Wl = N -1 Rl = S ¥ s 3
ReAE , H KT B B R R R B T
IS JH B B3R 7 B PR R E B A LR W 7 I
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