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Inhibitory effect of Cubilin antisense RNA on albumin overload in renal tubules in rats
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Abstract; Objective

adenovirus vector on albumin overload in renal tubules in rats.

To evaluate the inhibitory effect of Cubilin antisense RNA mediated by recombinant
Methods

(ADR) induced nephritis were established. Cub vector group and ACub vector group underwent infusion via re-

The rat models of adriamycin

nal artery with pAdEasy-Cub, pAdEasy-ACub both marked by GFP gene respectively ; control group and model
group were given the same dose of normal saline in the same way. The GFP expression was observed by laser
scanning confocal microscopy; the changes of uria protein in 24 hours and other biochemical indicators were
measured simultaneously; the pathologic changes of renal tubule interstitium were observed under light micro-
scope, and the Cubilin expression and the albumin deposition in renal tubules by immunohistochemistry.
Results

group and ACub vector group, reached peak on the 11

On the 4th day after transfection, the expression of GFP gene was detected in kidney in Cub vector
" day, lasted to the end of experiment. Compared with
other groups, urine protein in 24 hours in ACub vector group increased obviously (P <0.01), the pathologic
changes of renal tubule interstitium were mildest, and the positive rate of Cubilin expression was the loweslt.
The significant positive correlation was found between Cubilin expression and albumin deposition (r =0. 896, P
<0.01). Conclusion

gene expressed preferentially in kidney. The transfected Cubilin antisense RNA has significant inhibitory effect

When recombinant adenovirus vector was injected through renal artery, the introduced

on albumin overload in renal tubules and efficiently decreases the renal interstitial injury induced by proteinuria.
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1.1 St

TR AL GFP Y Cubilin (F ., 2 % RNA i 4% 3 48 (&
( pAdEasy-Cub ,pAdEasy-ACub ) (AR G001 48 22, 55 2 40
% 1.8 x 10" 2,0 x 10" pfu/ ml; P8 (h8E 2 T ) W A
W E 2525 Al 5 L 2R B B Cubilin 95T REDTIA I [ Santa
Cruz 25 7] 5 ARt U Al A 0 4 B0 B albumin B 57 [ 41
140 £ Bethyl 2 ) ; s 20 Tk sl £ W A b 5T dh A2 23 7] 5 Brad-
ford 25 14 s U0 G 0 G st AR ARy w) L SO E P A Rl
A% Bt BT e AR HIF 9 97 S 56 sl rhCo SRR 1A i 200 ~ 250 g
1.2 F
201 KRS R R R L R A 5 40 HUERE SD K
FUBABLSY A 4 21, R4 10 1, 20 R0 T 5 X I 41, Cubi-
lin IF 30 RNA [ # 2R (400 BN Cubilin fZ %L RNA i 3 44
(AT T . BRIEHR A B Ah, HoAar & 4l b — kb 2 R i ik T
ST 2 7.5 mg/kg i BT AR B OE B ALTE S A (W]
FIE AR K . TR HEER 3 454 40 G e PR K LA K%
HE 45 KL R (GFP) (1) pAdEasy-Cub  pAdEasy-ACub £ 1 ml: R T
TRRTRE T R, B 1 04 AT B 30 Ik LA R A g g It e 14
2 1 Bh bk 4 A B sl ko A B ER K pAdEasy-Cub |
pAdEasy-ACub #5 1 ml Z A LB MIE , P-4 20 bk e BT, Je s
45 min J5 1B S R TN . b A il PR BE £, 7E
TEAS P EE 3 28 d JR 45950 .
1.2.2 FrAS o LR A A kG A 4 B0 5 A S T
WA 0.7.14.21 28 K, T (QBHE PUlcdE 24 b R, R
Bradford 3 AT FRAE 100G 3 SEH0 S T, M CoJEE e 1 i B 45 21
B R B A Ak A HT S0 5 o v A (TP EE
(ALB) JRZE(BUN) L JULHF( Cr)

1.2.3  BOCHRAT W 5L H (CFP) ik IR
FEYLISHE 4.7 11 18,25 K (4r R BD M )S 55 71014 28 K)
B MARAE 1 HOK R, B AR KR D) B O R AR
PR 235 SR/ W A =N ST
1.2.4  WREE /N R Ji] o A £k T AR SE 28 KW
S b FE 43 A B, H A B L4, 10% B [ S, A L B ) A
4 wm VIH HE e 6 70 GHE T W8 B A LU0 i A
1.2.5 Sk 7 A6 Cubilin () 343k K& 1 8 FL LA

B4 wm J5 10% v PR (0 502 ) A S50 o R s A A 0
i1 3% H, 0, HEE 10 min( 22655 IR LS SIS ) | 18 B4
[55( Cubilin S FHBEER 1 B 1E , 8 R R ) | 1E 5 %R
L P 10 min, 43900 0 25K L Cubilin 5058 B BT 4
(151 000) BB i S0 A0 2 b iC 40 25K B albumin 55 i
FUAR(1:200) ,4 C i, ol = 1gG,37 CHER 30 min,
T nE A R O B9 BE R S R 37 CHEE 30 min( AR H
B EFEE B S0 B R (DAB) W fa AR R L DL E
SR A] 1L 0. 01 mol/L filf 6 £k 28 nh ik ( PBS) Bk 3 ¥k, ik 5
min, F MUK B B H L A5 2 Yang SRR 7 ik (R
FEOLEF T (%400 ) BEHL 10 4~ PLBF, LA 1 B0 A 0 £ 2 € 0 PH P
{55, 0 S b7 844 ( Tmage Pro-Plus 5. 1 T 5 B P B A
ZER R OCEE (10D) {1, LA R B MR AR
fii.
1.3 %itdan

AR & + s Feae, [l ] SPSS 12,0 HeitHkft, 410 H

3 H 7 22 438 5 R G A 27 8 Y16 0L LA G A BT o

2 &R

2.1 24 h & H T F B LSRR Z

7 dRBRIER LN, HAS A AR R S R 14 d
Wz X RNA TRl 2 1 PR A I R 2 (P <0.01) ,
F1, YR LETRIE R | AF S RNA X BT S0 RNA =il
A AL TP ALB 27 W A% T 1 % B4l (P <0.01), H 2 X
RNA T2 R4 4 e (P <0.01) ;%41 BUN  Cr G 8 4k
FER(P>0.05), 132,

F1 FHAR24hEREREESER(mg/24 h,n=10, ¥ x5)

415 0d 74d 14 4 214 28 d
1E G ek e 8.02+1.78 8.29 +2,03 8.07 +1.66 8.09+1.94 8.64 2,30
AR 9.20+£2,95 22.24 +6.42° 76.37 £ 11, 08" 191.73 +13. 56" 309. 08 £30.01"
Cubilin JZ % RNA £ 8.83 2,06 27.57 £6.92% 130. 18 + 19, 18°M 324,78 +29, 61904 525.63 +36, 79
Cubilin [F % RNA 4] 8,90 +2. 35 24.03 +4.81° 74,23 9. 62% 205.31 +28.43° 318,94 +28, 43"

a; P<0.01, 5 Efatpgitss; b, P<0.01, c; P<0.05, 54A 4064 ; d: P<0.01,5 Cubilin £330 RNA #1142

#2 HAKXRME TP ALB BUN Cr kB (n =10, x +5)

2 51| TP (g/L) ALB(g/L) BUN(mmol/L)  Cr( pmol/L)
R ATz 64.46 £8.90  25.2+5.77  7.34+1.30  51.58+9,19
[k 43.31 £5.89%  12.1244.11° 8.79+2.69  60.21 214,71
(F;‘::"_:ﬁﬁl 25.94 4,200 6,33 +2, 1140 8,17 £2.41  53.09£11,29
Cubilin JF 5% . 3
RNA 4] 41.08 £5.90% 10.25£3.67° 9.13+2.64  58.75 +12.60

a; P<0.01, 5EH s B ad; b, P<0.01, 544 4 k45
¢: P<0.01,%5 Cubilin iE 3L RNA 281t 4%
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TR A AR A UL S 4 K TE L X RNA 2 7RO It
AR 10T L LB A0 ) G 38, 11 k8 g e, o ik )
A 5 S U 4 o0 5 T o LA 280 £ 5 L B 11
SN T IF AL 255 DU B oA DLk £ S8 O Y Rk, W
1.
2.3 HuEmEPhd

HIE, 2 {6 775 TF i % I 241 B 21 40048 g TE 5, 0 4k 40 Al /0 5 4
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AD A EFas; BIE A#AM,; C F # Cubilin £ RNA #41; A .B.C. Cubilin £& %48 2 69 4 ik (S-P x 200) ; D.EF.&%& 4 Fuye
AR (AR EE x200)
2 XEEBXEAARGHLENFERROHFETH

2.4 'B#a4 Cubilin Hﬁﬁ;y?fu & & g a4 #ZH,Cubilin #XS5HEAMPSE 2 EEME (r=0.896,P <
LE 36 X6 MR /N B He 400 R 2 45 B3k B A9 Cubilin 2 0.01)

ik, /NVE K HlllL“iIIIH_lm IJ\J AT B UL 2t rm"|ﬂi|’|'§rji'.?;

HERIZH FILE S RNA %4 BEL Cubilin 268/ | 5 40 HURIR R3 HEAR Cubilin R SAFANAR(I0D x10°,n =10, ¥ £5)

bl L ; = s } - _ £ 1) Cubilin =k A=

BT ik, R R NV | R RS b

K T,é ik, BAKEARAER /DT EEARATITE: R~ X o T8 Sl TR

RNA 2 Cubilin ik H A5 4 8 EFET(P <0.01), 7] g 119.54 +23. 67 82,61 +11,524
;|/\ {_L: J[ ]ﬂ-l 17 ;LF[] F b l-,'u; IJ){:?“I”@.’}‘]( [‘5' 2) : F!! f’f J‘t‘?ﬁ' lE}_ ﬁl[ Cubilin K % RNA #H 16. 38 +4. 70b 35.46 +4, 551

W 3 Cubilin iF 3 RNA # 130.59 +29. 854 83.92 +11. 06"

S < N a; P<0.01, 5 E§xtmenibss; b, P<0.01, 54840 4 1k 45,
> 1
2.5 AaE 547 e: P<0.01,5 Cubilin &£ RNA %14

X /N b AN Cubilin 323K 5 171 38 11 KCOEAF #1256 40 87
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TRREARAAA S0 K2 5L RNA R AR A R —Fh]
PAREAMA K P-4 e 2k PR 3k sl o) B ) T B L
JUZ R o DR R ) 3 P T 4 AR Ak A R
AR SRS S L RNA T AR SR B 3
A, SRR R DR AN A, AR ) 0 D A |
P, T T 10 4 A A ) ik R PR RE A A RO
G BAE T 3R 1l 2 R 3O3R DL R 8 A o 1 0 i
ASZH R 16 AdEasy™ XL 28 51 i 4 48 fAc FLA7 e e
BORE AR ASMRIEH 8K 74 HAE S & i
SRR, O AT R YT R R AR — . HiZ
AR D ELAT Tz 1 I ) M T K A L ) 2 Y ()
USR], A B R RE A (N bk ) Al
Bz A A, Wood 55 3R & L Ad-lue WA
JE K S /N B, s 0 BT s o o (BRI
FEORMAE, SR RIS 28 T R . AR o
S B Mk S R A AR A U A 2 O A e
[, 1F % RNA %} HEZH Fil iz L RNA g 28 ' sh bk i
AR & 3L B GFP ) pAdEasy-Cub , pAdEasy-ACub
Ji .4 d 76 B E VKRB R rponT LD 30 A 0 114 R B
717 SHE Rt 25 AU 288 T 0 A DL s 598 0, 11 d Gk
S PG, Y AT AL 4 R LA L, eSS W 20 B ik
ST LA 87 A R it v MR R P 1) R R

F R P A 1 A DA g /N () o 7 e
(ST £ 6 B % . Cubilin 2 05 4F % B0 0% 76 B 3T i/
G| Rz AR MR 5 A 1k, B A XA v o 1 IR R
P45 Z b R 1 4 T RSO R S M S A, R ) —
2K megalin 3 [ 5¢ A% AR XA 5 4R TS, £
PR R B E R R o A FRAHE
HIsA AN % p % B, Cubilin 2 X RNA 1) 7 20 i i
FEfE YL RRTEpIC 4, AT LA 20 i 30 i B AN I
Y 4 5 1430 Cubilin 8137, T EAARSC KK Cubi-
Lin A5 Sy 0550 Y /05 o TR 1 8 1 P ) S
S FE T BT K B FE R K AR Cubilin iz %
RNA X B /N5 8 £ A 7 I g 11 2 1 0 0 o 4 P
172 A Bl S i Pk B 790 B 7 S B 36 7. 5 mg/kg I
PRAYL 7 o BF D B 2 B, i B SRR
F] MLAE 528 B L /N A0 AR 25 Cubsilin (1% 3% 1A W
i 1 I 2DV AT N AT LA R R DR ORGSR
(0 QA2 R o AR 1 i e 0 e e = w21 9
S /)N AR 400 5 R 1 ) 4 22 ) e
A7 HICE s et P AZE 240 R 8 (2 A0 2 0, 4275 Cubilin

55BN 18] A P 2Z (B ] REAFTER R . A STAE
(978 1M A 5 A A PKC & 42, 16 b NADPH, 7 4=
ROS, fifi 2 i b ZFp {5 5 i 1214 T/ NVE bR T
/N (1) T PR 5 WA 0 M 92 00 55, DA A2 /N 2 A4
() S Ak , ik R A 1 S e R

RNA i 2H SR 2H A K2 1F S0 RNA X RE 2 (] Bsf H B
KR IR, (HR X RNA H R B 2,28 d i
Cubilin XA fct #eik H i # ( T H Al & 21, LS Tl
LA i v A R A P R A Y AN T e A A
FEASBH 5B, B 5 BT 3 A 5+ Cubilin 2 X RNA 534K
FUA PG , s 6 Cubilin 3 K] 26 35 5 3 P 1 F A 20040
T OB DR f Fak , BE— A 0 NSRS A R
7 ff T, DA T R SR B R E . A TE
I A T PG T B A e i AR A R L, DA P KT
WA T Cubilin 3 P 75 85 F1 PR B 003 & A R e it
AT REMERORE R, A B — IR SE SR B TR
R
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