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WE: BN A FRELFD XY R0 EL (ADR) FRRX AL @I CD2 AL &S
(CD2AP) &iL#gFmh, J7ik FMALELI 60 R Sprasue—Dawley X &, iik%i%ﬁjv}iéh‘ ADR 7.5 mg/kg A4
ADR BymAER, 2 BN 24 h k&G, RFERE (TP), o H%d (ALB). Z2EE (TC), h#F
WUBF (Scr) AP, AR K KM 5 AEEALE (ADR ), EHF A (ADR+VID,), %I 30 XK RAAH 3118
., THEALHRIE 2, 4. 6. 84210 AN 24 h k&G, KKK FML, B Masson ém BN ako8h
JREERAG, BHE T BRI, SRS & 0 Western blotting 4 CD2AP & 4% A=
Rik, R 2B 34240 AREE . TP, ALB. Scr. TC W3R, ZF A LT FENL (P<0.05), TR EL
FIR ., KR 24 h BEGHLFABIERTB Y (P<0.05), AERKREFLERT R, BAUATMEKTH%
WA BNEY IR ERRA A, EHE T EMAELER T T, BT R Mg MR, LR akE,
W, MBI AT ABERAH RS, SRARALFEELERT T, BAM CD2AP KA KK, FHY%E
A& D, B EMmEEE@GRIEM (P <0.05), &EKEA CD2AP &AK-F I, £ FF %5 & L (P <0.05);
RAATEAK, B 7 LIAR M 2E KRR (P <0.05), Z5if EW44 £ D, @it Ll CD2AP ik, BEL
SRR A, AR B LR IR IR A A A, K AR KR AR, MY B G R T A
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Effect of active vitamin D, on CD2AP in rats with
adriamycin-induced nephropathy
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Abstract: Objective To investigate the effect of active vitamin D analogue (calcitriol) on the expression
of CD2AP in podocytes of rats with adriamyicin (ADR) nephropathy. Methods Sixty Sprasue-Dawley rats were
selected randomly and injected by single tail vein injection of doxorubicin (7.5mg/kg). The levels of 24h urine protein
and total protein (TP), albumin (ALB), total cholesterol (TC) and serum creatinine (Scr) were measured to judge
the model success after 2 weeks. These rats were randomly divided into model group (ADR group) and calcitriol
treatment group (ADR+VitD, group). The other 30 rats were used as a blank control group. 2, 4, 6, 8, 10 weeks after
the injection of ADR, 24 h urine proteins were detected and kidney tissues were taken. The pathological damages of
glomerulus were observed by Masson staining, and the ultrastructure of podocytes were observed by transmission
electron microscope. Immunohistochemical staining and western blotting were used to detect the localization and

expression of CD2-related proteins. Results There were significant differences in urine protein quantitation, TP, ALB,
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Scr and TC among the control group, the model group, and the treatment group at 2 weeks (P < 0.05), suggesting that
the model was successful. The 24 h urine protein quantitation of rats decreased with the number of weeks of treatment
(P < 0.05). Histopathology showed a large amount of fibrous hyperplasia, tubular dilatation and renal interstitial
fibrosis in the renal tissue of the model group. Transmission electron microscopy showed that structural damage of
the renal foot cells in the model group, extensive fusion of the foot processes, nuclear malformation, and lipid droplet
aggregation. The treatment group was better than the model group. The results of immunohistochemistry showed that
the expression of CD2AP was lower in the model group than control group, and the positive expression areas were
significantly increased after treatment with 1, 25- (OH),D, (P < 0.05). Western blotting showed that the expression
of CD2AP in each group was significantly different (P < 0.05). and decreased in the model group. The expression
of the treatment group was increased with the number of weeks (P < 0.05). Conclusions Active vitamin D, can up-
regulate the expression of CD2-related proteins, reduce the damage of podocytes, inhibit the pathological fibrosis and
proliferation of renal tissues, and exert renal protective function to reduce the production of proteinuria.
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18 VE B BERS ( chronic kidney disease, CKD ) J& LA
B DR L A RARIEAR TR R Dy T BRI 1 I R
LGSR . AR, BT CKD FREE (14 FHLHIY
WA, KIS R R R D 2 AEis 4
AR D, REESUE AR EZ LY, CD2 AHCEH
(CD2AP), fEHRAMMEIRE T, HATYER AL R 4
A, TN e . T A E S S T aE
A S IG A 5Y B A = B X P82 2 ( Adriamyicin, ADR )
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1.1 SEIEY

90 H 6 JRIA I SPF 24 4gt 5 Sprasue—Dawley KR,
PR (200 = 20 )g, H1 TR E R AL sh ) oLt
HAEFEYFRTIES ¢ SCXK (BT ) 2013-0001
1.2 IR R ILEE
12,1 %A ADR CRIITSREDARRA A, it
5 1409E1 ), B4k =B BS54 FRA /] it
J20150011 ), CD2AP £ 5 B 41 1 ( 35 [ Bioworld
Technology 28 7] ), GAPDH ¥4t ( db mUHE A it 42
EYRHEARAR ), EAWY Marker 26616 ( 52 [
Thermo Fisher Scientific A ) ), FafE L2z de o —
PRI G (U P AE Y HARABRAF ).
122 FERAE AP BC6800 (¥
YL EPRA R AR ), SRR (HAR
Olympus Optical 24 7] ), Lk S HLFE B4 (55 Bio-
Rad A 7] ), Gel Doc 2000 % 118 /% 53 2 48 ( & [

Bio—Rad 2~ 7] ).

1.3 ZhRBEWESI RS 4E

K I BEALBC 7 22 12206 60 K B2 20 0k 2 ik
4t ADR 7.5 mg/kg S Hil#5ERY, 53 B30 HoAx BRAH .
2 J8)5, 3 HBENLEI 6 HCERAI 24 h JREEMA . i
WH BV F (total protein, TP ), Il 3¢ M % M ( plasma
albumin, ALB ), & fH [ B (total cholesterol, TC ), Ifil
I LEF (serum creatinine, Scr) 7K, F Wik & A
SN o BT ] R D SD K BRUBEATL Y 43
RIARNAITH . RIS T 025 g/ (kg - d) BiL =
P HRYT, XTRRAL ., BRI 4, AR R AR
PR S Il i B 2 AR 6 HOR RGN 24 b JR
B, BUB BRI . 55 10 JAISEER A5
1.4 WMEIEFR
141 &G, fAfdmn  JRYF 2. 4. 6. 8F
10 JEJE R R 24 h R, K 24 h JREEF . 2K
@ FEshfkcRn, 4 A shA o Hr U TP, ALB.,
TC. Ser 7K.
142 Masson & F4pm B KR EHAA
U5 U s B TEORG BE B L T OR A P, SR
Yeft 60 s, WYL 30 ~ 60 s, FTOIER 0
6 ~ 8 min, HIZHARWE /LR EY S min £4, B
BERE MK, BT, P e Ao
143 4T st RIS, £ 4R
3 HRBRBCLH B T2 1 mmx 1 mmx 1 mm, 28
2.5% IR _FERIEE, 1% SRR PR, Bk, . f
WY EALEs, Y] PRI 50 ~ 60 nm A TH
VIR, SRR AR PR SR (0, 3R | ik . 3%
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144 SRMZMLFEE Bipm BREHL A
VIR s B . RO s RbtUR B =, 3% W5 LA
Ve ALY B A, S CD2AP (1 @ 400 ) 4°CH#F
BB, TEINBAR L SR BT, PBS I0E 3 K,
DAB 0, JRAKGEE Y, &V, EHh. BkY A REL
TEHL 5 A /NERRREY , AR B /NN B /N ] B FRLpor

N BEE A T LS T AU EUAE, THE CD2AP Rk
Ko
1.4.5  Western blotting 44 ] M =80 °C vK 46 Bt H

100 mg 'BFZHZL, T 1 ml S48 OIS ( S0 A o
Fid 1 : 100 el A 10 w1 PMSF), JF A #:4E 1
UK B HEAT . BFES R4y, BT F BCA ¥& I 2 B A
WeRE, BV A EFEZE P, 100°CE 8 min,
b RE B S0w g/ fL. SDS-PAGE Hi, Jk ¥ 4 K& : 83V,
30 min 5 JMESHE : 100V, 1Th; H5E . 23V, 100 min ;
5% WiREWRYESA 2 h, EA—HT (CD2AP 1 : 1000,
GAPDH 1 : 1000) 4CH¢&H 7%, TBST %, CD2AP
EPi% =Pt (1 5000) Al GAPDH L “EH1 /) B
ZHr (1 2000) FIRFEE 2 h, TBST P —4t, H
ECL & YGAFImE =BG, Tmage Lab R EMGHEHL, LU
GAPDH 1E NS .
1.5 Sit=FH*E

BAE S HT R SPSS 20.0 G #E. TR OB
PIE + bR (xxs) Fon, R K5 oA n
R 22 IralE M v g 2200, PR LA
LSD-t £ 55, P <0.05 AZEFAGIT#E XL,

2 #R

21 KE—MER

ST ADR 5 2 J, MR SRR 2 R R KR
24 h JRE AU ARG EE R e, 20 Kk, 25
At (P <0.05 ); BAYA TP ALB IR X5 HRA,
24 h JREEM . Ser. TC fm X ELL, $RoRARLE il b
Ty (W3 1), XK B B A VG R HR I R AT,
VISR s BRI B B RIR TC'G , By VIR, S N IR 2%,
RERAE 5 BT AR R IR E | AR YA AN
PR
22 HJAEKRRK 24 h REALLK

SCHORT, 3R 24 h IREEFIELER, SR 2
3T, ZERIGTEE L (F=0369, P=0.697), EAT]
Fotk X REZE BERIZE AT LR BTG LR R D IRYT 2.
4.6, 8M10 )5 24 h JREEF HHR, RAHERE &
BRI 225001, 4558« OARIRTA A 24 h JREE
A2 (F =566.288, P =0.000), @ 3K 24 h R
FEEAZED (F=6679.977, P=0.000 ) ; fRIZH &%} R
HFE, TEPELEAFR D IRYT)E 24 h JREE FHKEREIG,
@ 3 KRR 24 h FREE 17 aSA 225 (F =843.349,
P =0.000), W32 FI& 1.
2.3 EM4EEZE D, 3t ADR BiR KR B HARIE
FRTRIF N

Masson YL a25 R R, HIRZH K BV /NBR B2 B /)
R G B 04 FE I 8 A R AR el e Jl i £, AN B PR
O3, B LS HAR A LB S B B TORR AR A

#®1 SHAKRR24hREAMMEMKENERILE (n=6, x+s)
4151 24 h JREE /mg TP/ (g/L) ALB/ (g/L) Ser/ (pmol/L) TC/ ( mmol/L)
Xt R 7.353 £0.370 63.273 +3.951 33.530 + 1.922 26.855 +0.761 1.603 +0.226
BRI 33.269 = 2.598 44.948 + 6510 21.878 +3.014 57.649 + 4.893 3.228 +0.220
{8 5.562 5.390 3.935 6.307 1.027
P 0.004 0.043 0.037 0.031 0.001
xR2 SHARFEAMESH 24h REALE  (2=30, mg, X+s)

251 2 4 4 14 6 J 8 J 10 J#

Xt L 6.430 = 0.145 8.763 + 0.095 8.530 + 0.146 9.387 +0.184 9.967 +0.154
BRI 33.233 +0.963 39.390 + 0.224 42.983 + 0.845 66.063 = 0.723 79.163 + 0.563

RITA 29.850 +0.130 30.083 £0.219

27.490 + 0.341 25.998 + 0.459 21.153 £0.323
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FRIZE

B2 3HEARRBAAREBFNET

Xof 4

B3 3AXREHRABREEIE

25 EMHEZED X ADR B K KRB Nk
CD2AP 4> B9

G AL A Y A 25 AT LUE H CD2AP 2L
LT B /NBR 0 2 A MR P, 5 B A sk B (A R
AR . CD2AP E (AEXT AL, BERIAL . SR 4L
FHXT k43 9 R (0.094 £0.002), (0.041 £0.014)

FRIZH
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2.4 EM4EZE D, X ADR BRAR S EAME
Eeals A
KREVEHLUE ST B R BoR, WTIRZALK
BUE I IRIE S S5 IE R, JLRBOT 5 e, &7
SORSESSIEMWIIT L, I ANEAR, AR, dHEAIE
AR, AL K R A0 2 1 4, s 7
A, WMZEIE BN R RAE . WEHEAEER DR
IPIR, AN O, MDA BAF, Rk,
LRSS/ RS . IR 3,

SEEgi!

( Masson 44 {f, x 400 )

e
GBS T R0 )

1 (0.080£0.019), ZHHE T Z08, ZRAO5
P28 X (F =19.802, P =0.000); JA¥741 CD2AP %
18R TR (P <0.05), W ULIEPESEA: 2 D,
ATl ADR 75 5 K B 40 CD2AP KK FEAL, I
VAR 20 M CD2AP A9 3k, A RE IR & 11k I,
K 4,
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CD2AP ERAFRIZHIZ M

XPHEAL . IRV, R ALK 2. 6 #1110 JE 1Y
B /NER CD2AP 25 (A X 3k & L, R HEZ N
BT 2500, SR . ORI ] -f'jtfﬂ'%‘d\
Bk CD2AP & 1 R IA KV I #, ZRA ity

FRIEH

RARIEHS CD2AP EEMRIE

it

(THC x 400 )

(F=111.181, P =0.000), @ 3 21K 5 /Ek CD2AP
HHRRKFILE, 2R A5 L (F=4613.574,
P =0.000), JA¥7 4T IRALAEALA . B 341K
FUE /NER CD2AP 2 (H ik K ARl e g, 22
S Gt L (F =95.446, P =0.000), WL 3 Fl
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*3 3HARARERE SR CD2AP ZHRIAKFELLE

(n=30, xxs)

211 2 J# 6 Ji 10 J&

Xof it
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0.854 + 0.105 0.864 + 0.201 0.896 + 0.067

0.352 +0.150" 0.336 +0.124" 0.306 +0.017"

0490 +0.091"%  0.510+0.228"%"  0.734+0.083""
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B /INER S 95 115 R S 12 1 A& A ST 5 9 A = i
Pl R0 SRS, 0 NS/ INER B
FIRIEUS T H R Y, 48 R 280 CKD b B ek
R AN . FERMIFSEEG b, WA B4 BE
P, UAI TR b aLs], s e B s
FNAIT Ik P ARSI S SCHRIRIE , IR PR
BRIk ADR 7.5 mg/kg A5 ARME PR AL 4005 Y
ShPREAL BT ADR B 2 ARSI 24 h AR |
MAACTEbR s, SXTREAL AL, BORIL 24 h JREE
Fhim, HMiiE TP, ALB FFE, Ser. TC Fhi 5 H 2 AR
KEUEHRAS A, RAHRHT, IREEED, fRet
TS i ) o

SN, S AR T A SR A B AR Y
Yok Ay, — B ZH R S TRk, BRI TR
b BE BN SRR, I A A B O R
A TR AR T, AR S YRR B I IR
brikio

A2 D EIE R 1, 25- R
F D, HIZT YR T TR R R, R f
M7 PR B EE Y, WA RIS A4S B
b, WEMEYEE R D, se IR g, R UES e b
A6 BT, 6T CKD BYBFSE Bhs & % M 4E 4
£ D, el pdl2 B R AR, o3 CKD kR, f

TR, FEERRERAIAZIT . ADR B . B
PR B A8 R rp i AE AR A R D Ik Z, AT
YA R D, o] DIdE B A 2 i, B
PRIGP=AE T, SRR AR S T B
JH ADR 5311 CKD #2245 7 8, Masson 4t
R LR s e O SR AT A A, /N IRl L
RN SN 3= Do o A (SRS S e A P i
CD2AP # % UIAE, HETH A A,

CD2AP & E A iR FLIR AR AR B 1, BEYE
Fi AN ZE A AT REM SE M, CD2AP Fik S H 78R
F1 PR 4 & A L R & #E EE AR . RUSSO 45 " fiff
UL, CD2AP FERFBRAG/ING, B/ INEk [ 57 40 2
RERFA AR AR, A RN, AR,
ADR B R BB HZU 05, A o B 2 4
MikZEY, RERG, BEIEM, CD2AP FikH] Wk
fiK, X CD2AP ik FEATR S B 2 20 it B 1
P E R, DA NG bR,
B W B R R, AR AR WM D,
1BITIG, CD2AP Kk, K 24 h JREEFIFER, 5
YLV AEALREIRIBAS , 2 A0 AR St F s R A R
JRLE e TCHJRE , JE SV T T AL

ATt 2 fil ADR BfiRl, UERH ADR G
VS B/INERI T, ALHE B /NEREE KA B R K A AN
TR BEIR , X S 052 5 18 PR B 2 DR
At R, WETELEAER D, BB 1 JH CD2AP Rk, WG
RGN, AR B RIS B S, T
RN A, BHEEReIER. 4k, k2
SEE T AN . R AT A S AT
LA P AE JE YN AF 5 5 T Nephrin 51 51915538 ¥,
T CD2AP 7t 37 F HoAh 43 (1) Ty REBIF 7% AH X 55 20 1
ARWFFEIUEI CD2AP 7636 PE4E 4 & D, iR 718 E s,
AR R E A . KB P R RSN A G, H
i, O&T CD2AP AR FHLHI A SE3E, A RS
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