FIRF=YINFSE 5 TF & Nat Prod Res Dev 2016 ,28 :1886-1890

X E4S :1001-6880(2016) 12-1886-05
HRBEEPAXSERM T EHERIREAN THER

) 1 2 3 5 4 5
FoOoRC RERRT L EAE KL ERA
T B BB 5 050200 T4 T BE B PR, 7 50 050017 TTIE BERL A
55 = DR BE PR, AT50E 0500115 AL BRI b D 25 4455 11 FE 050017 W 3 B B F PR, B8 261000

BB A TZHXE H2Kb-tsASS PR A AL/ BUR 410 549U F1 podocin . CD2AP 4 ik iy - HifE
FiI AR ARSI 2 o 25 W R B B 28 1 IR 97 R T R P PR . 526 DL PR 5 9/ U 20 4 BF
GO K HAY R IERMEAL(CG) B BRAL(HG) BIREINZ541(HG + 7) i e A i (1ICC) 7 PR EN il
( Western-Blot) 3¢9 i it ( Real-time PCR) J7 KoK 7 F ] £ 4% 7] F- 905 4 2 podocin . CD2AP 78 1 % 4
BT, 45 0 R T HUR NI 48 h 5, 5 CG 21 Ak JEA P podocin, CD2AP P F1 33k 1]
WEAE(P <0.05,P <0.01) ;5 HG 4L ILAL, (HG +2) 2L P 19 435 ik T 8 715 (P <0.05) . 5 Rl & CG
A, KP4 podocin ,CD2AP mRNA ik B FHFEL(P <0.01) s S[RIIE 4% HG 4l b4, (HG +Z) 4148 h
R 1 HE PR 5 R W 7185 (P <0.01) ,24 72 b SRR HG 41 2955 (P >0.05) , L 125k
WA 2 P 24T LA e R B 2 MBS FL IR 1 podocin , CD2AP {972k , JERT A Ay AL 4 25500
SRR R AR DDA RO AL 2 —

SEARA AL 4 1125 3 IR AN AL 11 s podocin; CD2AP
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The Effect of Huayu Tongluo Traditional Chinese Medicine
on Expression of Podocin, CD2AP under High Glucose Stimulating
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Abstract : To explore the possible mechanism of Huayu Tongluo traditional Chinese medicine in reducing proteinuria and
protecting renal function of diabetic nephropathy on expression of podocin, CD2AP in the conditionally immortalized
mouse podocytes. The conditionally immortalized mouse podocytes were selected as the research object. These podocytes
cultured under the growth permissive condition were divided into the normal glucose group ( CG group) , high glucose
group (HG group) and high glucose dosing group (HG +Z group) and intervened for 24 h,48 h and 72 hours. The ex-
pression of podocin and CD2AP was detected by ICC, Western-blot and Real-Time PCR. It was observed that at 48
hours , compared with CG group, the expression of podocin and CD2AP protein in HG and (HG +Z) groups was lower
(P<0.05,P<0.01). Compared with HG group,the expression of podocin and CD2AP protein in (HG +Z) group was
higher (P <0.05). Compared with CG group, at same time point, the expression of podocin and CD2AP mRNA in other
groups was lower (P <0.01). Compared with HG group,only at 48 hours, the expression of podocin and CD2AP mRNA
in (HG +Z) group was higher (P <0.01). The results indicated that Huayu Tongluo traditional Chinese medicine can
increase the expression of membrane protein podocin, CD2AP and it may be one of the mechanisms on reducing diabetic
nephropathy proteinuria and protecting renal function.

Key words : Huayu Tongluo Chinese herbs ;slit diaphragm protein ; podocin ; CD2AP
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JE 240 2 — e v R e P AR S A A0, %o AR
ST R 26 R e R RO A, T e W R 3
PRI K (W) AL E E RN Z — . 1
ASTRAAI ) S g o A2 ] DN K R sh Wi il 2 B4k
TE 45 25 BE RS W] 2 0k DN KSR A4 PR 2 1 HE i
HELEPEMES T 01 o St — A R e 4
H 2 B FIAL , SE I L LR SR 37 9/ Bk AR &
AN A TIA SS, AR B KT 38— 25 BRI A 45
245X A2 A 5 B 1 podocin, CD2AP 383k 1 52
M, LR A 45 Hh 2520 DN 3 IR R
(Y m] BEVRE IR AT

1 51

1.1 ¥ 54

TS RA R EME Sprague Dawley (SD) KER 10 H,5
~6 JAIE IR 200 ~ 220 gyl b EERR 2= LG S
AL S AT IR S SCXK(#E)2013-1-003,

H-2Kb-tsA58 £ 7ic A A /I U 241 it pl Jal It
PRI B 2 S () 1 o [ R R e 3
il B2 2 BIF 5 T/ A S I R S 2 g B il 2 o S il 5 2
) o
1.2 5

AIRiE 2 Hh 245 R : 2 (45 :402300T, 1. 8
g/48 W T 10 g ik k) )IE (Hk45:401235T,1. 3
g/ 48 %W F 6 g A ), #ue (Hit5:402044T,1.0
g/48 55 M T 10 g IR ), K g (k5 :408244T, 1. 5
o/ 48,55 T 3 g WA ) , a0 (L5 :406498T, 1. 0
g/4% T3 g WA ), AR 2% vh 25 0k Hh T AR
— 7 il 25 A B v
1.3 5K HA

DL-CJ-IN @S RETC A 250 5 (MR R I AR A PR
ZHE)) ,BXSIT-PHD-J11 3] B AH 25 8 55 ( H AR BBk
ELilr) , HF100 =G FR46 (i ) B 7 B A R
/N ), BioTek BpRAY (35 EMAM GG RAH) .

DMEM-F12 (1 x ) ( 3& E Gibeco 2 A] ), fIKH
DMEM(1 x ) (Z[E Gibeo 2N F]) , 58 DMEM (1 x )
(3£ H Gibco A ] , AP (WKFI. PAA A7), y-
THE (LH Sigma A +H]) , ZHEWH(DMSO) (3
Acros Organics /A #] ) , J3i K B podocin £ 78 [
Pk (g [ 2% [E abeam 23 #], ab93650) , H Bt K B
CD2AP Zsildiik (W A AL R m AR A Y H AR A R
/ANl bs-0512R) .

2 KWHE

2.1 mFENHE

10 HSD K EBEHL /A 2 21, B IE & K R
LA 2G4, B 5 H . R RS 3 d e,
WY 5 AR R m B 252 PR,
BR2 mL, B R 2 K ESEHEMR 3 d, feJq 1 K2
PG 2 h T RKRGZ 1 h 5, THEEAMFIE
F B kEUL,3000 rpm, #5.0> 15 min, 53 1l 7 & EP
56 CREFE 30 min Kk, 28 T0 TR 40 i 3 €
#4(0.22 um) BRH , 20 COKFEIRAF# A 1IEH KR
I3 2%« R B H VR IR R A A= R K, 525
L3 R B R] At S I, 10375 4 285 0 32 [ i o
2.2 ARIEERSA

W FEL AT LA, WO 400 LB 5 10% i AR 1
7% .100 U/mL #4552 100 U/mL y-INF 155 45
FRHE T B R AN, $E R T 50 mL SRS S, BT
5% CO, .33 CHEEEFME TSR, FaEAK
£ 80% il B, R F R AR B -EDTA Ji 4k, #1510
FEBIARAR , AR VF W] S5 RG S5 38, 7E 37 CE R BS
FEFE T B AN . ARSI S 2 S Y i
WFFEEE 3 SR 5% rP 2l & 24 1375 % 2 40 T 7
OB N IEF 4L (CG 4) (Rl (HG 4) fifefE
W IN 2520 (HG + Z) 2, H 6 FLAk, 154 40
B RE 2 x 10° A~/mL, 44135% 2 N5 L i 24 FLAR,
PR % B 8 x 10°/mL, F41% 6 M FL, 4541
Gy AT B R 2 W Uk B 1 = M DMEM 3% 5% it
T FW, 4 51 F 24 48 72 h J5Iic4E 6 FLARANL, 17
SR podocin ,CD2AP Z& [ FIEE P (1) 3K ;24 FLR
SRDIEE 0 (UY S S b i IR s o2 a8
2.3 RARERKEN
2.3.1 %% tapefk 5 (1CC) 4 Mm podocin, CD2AP
a9 A

24 FLART-T 48 h Ji5, W3 15 SR, B AL o 4f
€ R HJCEE PBS #ridk 2 WK, VKA B [ % 30 min, B
T4 COHRAFERH . RABSERIAEYEREA-TA
LY 457 (SP) SR A I, HAR L BT . PBS nft
YEJ5 0.5% Triton X-100( 1L PBS %) % 20 min,
PO e AR AT 3G, UK PBS gk, i i = i
B 1 I —3t ( podocin ,CD2AP {4, F ¢ FE 1
H1:100) ,4 CHEF & (BRI =18 h) % =t
CLAEHTa) |, m HRP ARiCHE % A, WiE T
A, ARKL R, G Y, B RS K, B R0
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B, LL0.01 M PBS ZZ i A2 —Hufs B voxt BE
2.3.2 & & J¥P ikt & ( Western-Blot ) # podocin .
CD2AP %& & g &k

B PR IR T 1024 48 h 172 h )5,
B, V% 19 PBS mrisk 2 v, 4L A 100
L T4 SRR, P 0 L ) o S ) BB 3 R 78 2 4
JHL, g A TR 500 L EP 45, vKis B 240# 1 h,
12000 rpm £5.0> 30 min, WHL 35, B 4R S 1
K Bradford # 1 5T 1 2800 & e R Pk, &
10% SDS-ZR A # T Jrig B3 JIE o UK i K b 56 i, Y 5%
JBLRE W54 2 i B 41 PVDF B8 1 b, im A —dt (fdik
Bl podocin HiA, 7 BEik J& 1: 1000 ; CD2AP, Fi B 1
:300) ,4 Cid i, A TBST P ik, B Bk idJm i) —Hi s
PR — B0 TAEW P, #¢ TBST Y%, TMB g
&, e R, HREE AR5 B DL E 8 AR 1K
JEAE S B-actin 57 IR EEAE MY LLE IR
2.3.3  s£af %k £ & (Real-time PCR) # ) podo-
cin ,CD2AP mRNA ¢ % ik

A TSR IR T 191 24 48 h F1 72 h J5 U AR AN
JH1, F Trizol 2 RNA , J- 6 i HC ke B8 7 ali B, M i
M-MLV Sz % 56128050) G4 /E 0 98, 4% RNA JU# 5%
cDNA, 5| ¥ ¥ 51 B-actin | Jif: 5'-GGCTGTATTC-
CCCTCCATCG -3', T iff:5'- CCAGTTGGTA ACAAT-
GCCATGT-3', ;= ¥ K & 154bp; podocin |- JiF 5'-

TGAGGATGGCGGCTGAGAT-3", F f: 5'-GGTTTG-
GAGG AACTTGGGT-3', P24 K & 193bp; CD2AP L
7 5'-GGAATTCAGCCACATCCACAA-3', iF5'-AC-
GATCAATTCCAGTTCGTCC TC-3', /=¥ K. 113bp;
K H AACq ¥E 73 B & R AH X R 35 B, Real-Time
PCR JZ W 45 14:: UDG Incubation 50 °C 2 min, Po-
lymerase Activation 95 C 10 min,95 “C 105,60 C 30 s,
40 MBS ; Bl 2 S 495 °C 15 5,55 C 155,95 C
15 s, SRH AACt 3500 mRNA AOAHXS RIA
2.4 FIrFEHE

SEREGER ] SPSS 19. 0 Ge itk ge it o,
S GRS AT IE SR 7 22 R PR 56, B
FEE ZR e PR BN 22 07 22 70 M 1SD 125, Bl A 77
B AR HEHESBOG 50 5 12, e A Bs 2 LA +
AR x x8) FR.

3 KBWAER

3.1 &ANREMA podocin, CD2AP % %& HL 1
Mg R

R TSR & B, IEH 4 podocin ,CD2AP
PR e S PR Y o 2 400 200 6 R 24 i o A 44 i
SR PR, S 40 UL IR B R Ay i PH A 2R 38 5 mb 7 2
I I A A S 300 22 5 BR PR 2R 08 s B R VR EE Y v
WH I 24 20 i F R 5 m WAL g 1 5, DLIRT 1.2,

B1 CG#H(A) HGAHA(B)RE HG+Z AH(C)/NRBYA podocin EHHIEIEZEAN
Fig. 1  Immunocytochemistry for podocin in mouse podocytes of CG group (A) ,HG group (B) and HG +Z group (C) at 48 h ( x400)

B2 CG4(A).HGH(B)R HG+ZA(C)/MNREHM CD2AP BEAMBEAL
Fig. 2 Immunocytochemistry for CD2AP in mouse podocytes of CG group (A) ,HG group (B) and HG + Z group at 48 h ( x400)
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3.2 HBAMNREMH podocin, CD2AP EAE = 24h 48h 72h
B-actin S 43 kD
mu%% POAOCIn e - e —— —— 42 KD
THE4H)if 48 h J5, podocin , CD2AP 25 H ik CD2AP w— = | e — — e — — 71kD

CG HG HG+Z CG HG HG+Z CG HG HG+Z

5 CG 4, HG 4 (HG + 7)) 2H W5 4 W S A%
(P<0.05,P<0.01);5 HG #HIb#s, (HG +Z) HE B3 &4H/NE RS E B E s podocin, CD2AP & H
KRB TE (P <0.05) ;i AE 11 24 .72 h )5, MR

%20 podocin .CD2AP 7B 135k B JE 25 24 5 (P Fig.3  The expression of podocin and CD2AP in mouse
50.05) . i lé 3 %1 podocytes of different groups at different time points
. y U N o

#1 SENRRAMAFIMIER podocin CD2AP B EMIFIE (v +5)
Table 1 The expression of podocin and CD2AP proteins in podocytes in each group by Western-blot (; +s)

Time Group podocin/B-actin CD2AP/B-actin
24 h CG group 0.298 +0.013 0.578 +0.076
HG group 0.303 0. 011 0.541 +0. 036
(HG +7) group 0.281 +0. 021 0.582 +0.111
48 h CG group 0.706 +0. 037 0.618 +0. 067
HG group 0.509 £0.01744 0.357 +0.0354%
(HG +Z) group 0.611 £0.044%* 0.511 £0.0514*
72 h CG group 0.548 +0. 067 0.461 +0. 056
HG group 0.473 0. 053 0.428 +0.039
(HG +Z) group 0.547 +0. 034 0.498 +0.015

TE SRR IR i) 45 LA, 2 P <0..05, 244 P <0. 01 ; S g4 Rl il s 4%, P <0..05,
Note: 2P <0.05,242P <0.01 vs CG group,at same time point; * P <0.05 vs HG group at same time point.

3.3 HBA/MNRLEHA podocin, CD2AP mRNA #& il [FIEsHE] & HG ZH EhER, (HG + Z) 4H4Y 48 h podocin |
Z#R CD2AP mRNA FiEHETHE (P <0.01),24 h .72 h
5 [RIHR A CG 4 1A HG 21 HG +Z % podo-  5[RIIHIAI &% HG 4H W] 22 5 (P >0.05) , L% 2,
cin ,CD2AP mRNA FiAW R FHREM (P <0.01) ;5
F2 SENREMIRERE S podocin, CD2AP mRNA HIFI% (x +5)
Table 2 The expression of podocin and CD2AP mRNA in podocytes in each group by Real-time PCR (; +s)

Time Group PodocTA?RNA CDZA_IA’A?RNA
(2°93%1) (2°93%1)
24 h CG group 1 1
HG group 0.46 +0.0744 0.69 £0.064%
(HG +Z) group 0.49 £0.04%4 0.69 +0.07244
48 h CG group 1 1
HG group 0.52 +0.08%% 0.52+0.05%%
(HG +Z) group 0.72 £0.0344"* 0.68 £0.0454 "~
72 h CG group 1 1
HG group 0.53 £0.08%% 0.51 +0.06%%
(HG +Z) group 0.57 £0.0944 0.56 £0.1144

T« 5 TR IR TR L, &2 P <0, 015 5 i BRI B I i LE A, © P <0. 01,
Note: 24P <0.01 vs CG group, at same time point; * * P <0.01 vs HG group at same time point.

R (A 7 AL, JH 3 T AH B A8 A B R SR BB,

- \A_ éi \/\ g 9
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SRR T B NIRRT B AN, 2R oAk R B TR G R RE A, LR B AR R A
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CD2AP A 7] LUZ 53406 PI3K/AKT {55 1% i [
Hang PI3K M1 AKT 1936 Pk, & % 2 4i i b 8 -1
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WK P 253097 DN JFRE T # S BT, Sl BR
E IR PR P b B R AL BLS 25 & 248 IR IR FH 24
220y, RIAEIRYT DN g 2 h 22 07, el #h
HREEIERY , AR pSE 25 25 P S I e KiE
AU R AR, O BT AT S L AR
3 1R FH v AR R R /0N B A B O 5 A 5 % 2 %)
podocin [CD2AP )RR TENL, 25 WoR , fhivim 2% h
250] LI b e 4B 24 FL IR B 1 podocin ,CD2AP
(A3 , LT BE A Ak 9 2 245 R ATROWHE PR s 1B R
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