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Study on influence of down-regulating PKC-a gene on ultrafiltration failure in rat peritoneal dialysis model”
LI Linglin sBI Danging sYANG Yanping s HE Jie YUAN Hongling”
(First Affiliated Hospital of Kunming Medical University s Kunming ,Yunnan 650023 ,China)

[Abstract] Objective To investigate the role of protein kinase C-a (PKC-a) gene during the ultrafiltra-
tion failure process in peritoneal dialysis rats. Methods The vascular endothelial growth factor (VEGF) gene
expression level was detected in the cellular level. Male SD rats were divided into the normal group,sham op-
eration group and uremic group. And the peritoneal dialysis groups included the non-treatment group, perito-
neal dialysis for 2 weeks group (PD2 group) ,peritoneal dialysis for 4 weeks group (PD4 group) ,PD4 injected
with empty plasmid group (NC group) and PKC-a siRNA group (PKC-a siRNA group). The peritoneal bal-
ance test (PET) was performed before sacrifice, the ultrafiltration amount and glucose transport amount
(MTG) were determined. Then the peritoneal morphological changes were observed by the Masson staining.
The peritoneal microvessel density (MVD) was counted by the CD34 immunostaining,and the degree of peri-
toneal angiogenesis was evaluated. The expression levels of PKC-a mRNA and protein in rat peritoneal tissues
were detected in each group. Results The VEGF expression level was significantly decreased after down-regu-
lating intracellular PKC-a gene. Compared with the normal control group,the peritoneal function in the uremic
group,PD2,PD4, NC and PKC-a siRNA groups was decreased significantly, while MVD and the expression
level of PKC-a mRNA and protein in peritoneal tissues were increased significantly,and the differences were
statistically significant (P <C0. 05). Compared with the uremic group,the MVD and the expression level of
PKC-a mRNA and protein in peritoneal tissues in the PD2,PD4 and NC groups were increased significantly,
moreover,these changes were more significant in the PD4 and NC groups. Compared with the PD4 and NC
groups,the peritoneal function in the PKC-a siRNA group was improved significantly, MVD and the expression
level of PKC-a mRNA and protein were significantly decreased. Conclusion The ultrafiltration failure process may be

delayed through down-regulating the VEGF gene expression level ;simproving the dialysate biocompatibility,
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medication therapy or gene transfection may be expected to decrease the influence of cytokines on the therapy.
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neal dialysis;peritoneal balance test;microvessel density

i B335 BT 2 06 T 24K W B (ESRD) Y — B A7 8%
Y7 . ESRD A RES ) K INi2IG 1 B
AT HEREIR , LAt 2% PRI 7= 4 T vk HE HE T SR
WIRBSFAE . 20 4D 60 4E4R B 51 A I 3% #r 1E
g B AT L AR 11 %0 1 B A YT R
SZHEMEEAT . 5 P A R L I 3 A B A R
i A A SR i AR T RE AR 1R T R G SR AR
S SR A0V R B B2 3 AR EAT IS A &
A R 8 T U, K K I I OB T AR IR YT I R
JEHE . DI B 5E R L /N F RNA LR (3
AN TN E 5B Ema s,

EHEM C(PKO) B T4/ A REH MR
W, AE 40 MO8 0 A IR T A e R P R R AR
HATZE /A 12 fhla] THE A, PKC-o J2 281 PKC
KB 52—, 15T 4 15 40 M 3G 58 5 08 1 22 18] ) OF
flir . PKC-o 7EALF5 5 0E 76 PN 1 JLFP 32 295995 1) & 28
KR EREENY . #F5E& R PKC-o 5 £
25Tt 2545 5, siRNA 3 PKC-o 5 K ] 35543 386 5%
if e 2 M T 250 L A AN ST AR PKC-o 15 S
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protein kinase C-alpha;vascular endothelial growth factors; ultrafiltration failure; perito-
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UAU GAA ADA DT-3". % X %% 3'-DTD ACC GCA
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B 40 M B 8 i T R T 8 A I 4T 4 i AR Y ML A
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*x1 siRNA F 3l
£ 1E SCEE(5'-3") S SCEE(5'-3")
shratPKCa-1 ~ CCG GGG ACT GTT CTT TCT TCA CAA ACT CGA  AAT TCA AAA AGG ACT GTT CTT TCT TCA CAA

GTT TGT GAA GAA AGA ACA GTC CTT TTT G
shratPKCo-2 ~ CCG GCA TTC AGC AAG TCG GAA AAT TCT CGA
GAA TTT TCC GAC TTG CTG AAT GTT TTT G

ACT CGA GTT TGT GAA GAA AGA ACA GTC C
AAT TCA AAA ACA TTC AGC AAG TCG GAA AAT T
CTC GA GAA TTT TCC GAC TTG CTG AAT G

shratPKCa-3  CCG GCC AGC CAG TGG ATG GTA CAA GCT CGA AAT TCA AAA ACC AGC CAG TGG ATG GTA CAA
GCT TGT ACC ATC CAC TGG CTG GTT TTT G GCT CGA GCT TGT ACC ATC CAC TGG CTG G
=2 ElE/D: 2]

2 1E XE(5'-3") JXEE(-3")
B-actin GAGCACAGAGCCTCGCCTTT TGACCCATGCCCACCATCAC
PKC-« CGTAGGAGTGTCCGTGGA TCGGAAAACCATGTATCG

x3 KEEREHERER BWEER (2 £5)
215 n Ser (pmol/L) BUN (mmol/L) TSR T A () A 6 JR AR i (g)
IEWXHEA 8 24.98+5.61 2.69+1.13 359.12+15. 23 447.32+16. 24
BFARA 8 25.09+4.73 2.71£1.02 361.36+15. 46 444, 84+15. 83
PR E 21 8 67.32+5.28 9.5441.48 358.49+14.67 396.55+16.56

*x 4 KBRENMTEEARER BEIEEER (2 £5)
215 n BEHTHT Scr(pmol/L) #EWTJE Scr(pmol/L) 5 M1 A AR T () BT A R AR (2)
1E K X iR 4 8 25.1544.93 26. 9045, 81 345. 86+8. 69 441.90+8.73
BFARA 8 26.49+5. 83 26.38+4. 65 346.04+8. 54 442.04+8.63
JRFFAE A 8 68.24+7.33 70.34+7.56 354.35+7.50 352.32+8. 63
PD 4 32 67.28+8.22 61.83+5. 88 399.4449.19 427.31%£7.79

1.3.6 real-time RT-PCR #ll 48 RNA, Rl  KEAERKBEARG . REEW. GIEL . KT ERE

Genebank ' PKC-o # 17 R J¥ 5 & 1T 51 9, WL 3% 2,
F1¥ # Invitrogen 23 & & i, real-time RT-PCR ¥
FHAE 5T A 2 4 4 W) 9 R AR &R, Bractin NS4 ],
FERR 220 AT AT

1.3.7 Western blot #zl] $2HUS&E T, LE AR
IR B AL BAE 40 pg BUIKAT B E A E K, PKCa
—¥Hi (1 : 1 000,Cell Signal),B-actin —#{ (1 : 1 000,
Cell Signal Technology) 4 CIEHF d & . Bk —P )5
THERMEF . Biorad Gel Dol EZ %X B . H
) 5% R FH Tmage J #4347 K B 2 BT, B-actin %K
NZ,
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THERERL o+ FoRm HAZE LERH t Kk, 2
2 R A One-Way ANOVA [ % 2 4
Bro LA P<<0.05 AERAGIHTEE L,

2 & E
2.1 T PKC-a 3 H X VEGF % H # 5

siPKCa-1,siPKCa-2, siPKCa-3 43 % 7E NRK-52E 28
M Xt PKC-o ZE A #E47 F 18,3 41 PKC-o 2H 5
1E B % BE 4L AR e IH R AR (P <<0. 01) , VEGF & [F
5 AR (P <<0. 01) , WLIET 1,

2.2 JRIAERRBBERISEE I A S BT R4

B, G R 100% . JREEAE A KRGS B, e
P AR TR 88, 9% R TS KRR L & N
RAMPEREIET  AF ALk B 8 Rk TR 4t 5L, S5 1E
FO B AR L AR TR 4L K BB D RE G A B AR Ak (P>
0.05) , JREEAE2H K B BUN 1 Scr /K FB] @ FH 5 (P <<
0.05) , ALYy, W& 3.

0.000 4~
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0.000 0 =

NRK-52E siPKCa—1 siPKCa -2 siPKCa -3

0.010 =

0.008 =
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0.000 =
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B 1 Aok F 46 T PKC-o 3f VEGF KI5
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PD2 724k 8 I i (P <C0.05), 5 PD4 Fil NC £ #H
b, PKC-o siRNA 2 K BUIE 40 21 PKC-a AW 1
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B 5 EHAAXREEAL CD34 aiER

2.6 FARMBEBRHALSES 22 SIEF XA
FALE BT AR 410 B 41 U0 25 22 W] B 8 fk (P>

BHGR (P <C0.05), 5IR#AE 410 te, PD2 41, PD4
LA NC 4 K BE B4 20 MVD #0 g 38, Horp

0.05), HiAy 5 41 K FUBEJZ I B vl 0L K i e TR 4F 4k /Y
PURLL B 2 E R B E (P <<0.05), SIRFFAEY
ML, PD2. PD4 #H A1 NC 4118 5 B & 3% 8 (P<

PD4 41 NC 4 It PD2 42 fL i (P<C0.05), 5
PD4 4 1 NC 41 #H It , PKC-a siRNA £H Ji§ Jii 4 20
MVD B 8 /N (P<C0.05), WLIA 5.6,

0.05), H:H PD4 . NC 4 tt PD2 4725 fbL 5 B & (P << 47
0.05), 5 PD4 41 Al NC 4141 kb, PKC-a siRNA 41/iE — T
a-
S B 4 A5 (P <<0. 05) , WL & 4., §
x5 BHAKXKREEINELLE (x+5) £ -
21 51 n IR (mL)  MTG(mmol/kg BW) %
TE % B 2 8 8.96+0.78 12.2840. 42 "
PD2 4 8 4.92+0. 88 15.5640. 72 0
PD4 41 8 1.45+0.61 19.68--0. 53 A v g4 s 6
1 2 3 4 5 6 71
NC 41 8 1.4440.47 19.7240.75 PKG-a - — e DD ——
PKC-a siRNA 4 8 6.93+0.73 14.6940.71 8 B actin D G ——
2.0 =
15 =
1.5 T =
x)
&
10 - ] 1.0 4
2 = 0.5
5 -
0.0
C 1 2 3 4 5 6 7
0 ALK H KR RUE I 2 PKC-a mRNA £k 0 B: &4 K RIE
tor s e e et B AL PRC-o 28 113355 B0 5 C. 4% 41 K RUB B 41 41 rh PRC-o B
VB A RPN 2 B AL 3 JRAEAEAL 4. PD2 5. PO 62 it s 1 IE AR5 20 1 R4 3 IR AR 4154, PD2 4155 PDA

NC 417 PKC-a siRNA 4
6 BAXREEAR MVDIHHER

#56:NC 4137 PKC-a siRNA 4]
7 BAXREEALSD PKC-« mRNA 5EH

2.7 HHAKBREBEAL MVD 55 1F 5 6 B4,
P ARH R BRMEEHH FIE AR T, 25 L8t
SR (P>0.05), Higy 5 41 BE)JZ I B0 41 MVD B

RiZFER

2.8 FHAKBEEAL P PKC-« mRNA KEHFE
IRTEBL 5w X B AR HE BT AR 4K B i 4 4
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 PKC-« mRNA REHRBEER LG T2 E X
(P>>0.05), HAy 5 K BIE R Z1H PKC-o mRNA
K E PR BT E (P<<0.05), SREFREHMIL,
PD2.PD4 201 NC 20 K RE EAH 2 P PKC-« mRNA
MR H R Y T, Hh PD4LNC 4148 46 3 B &
(P<C0.05), 5 PD4 44 #1 NC 44t . PKC-a siRNA
R B ZH 40 PKC-a mRNA K& £k 5T
[ (P<<0.05), WK 7,
3 it ®

R R v R IR T RO PR, R e R H
At GAO SN BSR4 R A KR L
PEEF Y K PR 46 o Wb M R 7 5 0 R 0 1) 7 A
IR O o o JE RS 0008 5 A AR B . AR 5258 B 78 4 17 R B¢
it K FRABAL T PRC-a (93K 3K 5 U8 2205 &tk Z (A
BEZ , WFFTIESE , BUN, Ser A 4E A 3EH) JR 25 4E K A
TG R AT D RE R T AR . A RGE R, o e B
P T A A, I B R E WA IUE &
P 1 1 R AT A AR S

AL 25 A 7R PR 7T I B 3% A R BRI R R A
FEAR IR E MTG Jhim . MTG T 2 fff 15 5 5
B3 M B e DL 4 FF, DT 5% ) K i G P B
A SHE BB IE T RE TR . EH KPR EIE K
BRUIE S 3% B 4 J) AH LU R RS2 B 2 &1 0% 8 6 it T B
Sy W, 4R R TR R I R BT o R b e R 23
X 5 LOPES %5 2% 35 (9 W a5 — 25, 4% 1 B A%
PKC-o 3RIK 0] DL B 5 2% i J 158 8 008 o oy 1 00 L
Bk vh k¥ AR FH 0 VEGE, 2 5 8 % 8 i,
5 35004 R U R R, ZE N R R 9 PKCoa
i, VEGF 3 £ 8 W T . 5540, bR IE & X R
ALFE T AR AN H Ay 5 41K FUBE 2 18 A ] L K 2 i
V2T A DTRG0 15 U5 N EE 2T A b Al 2% T KT
A A AR R, TR TR R RS O W R, B E B R
FIR

A B 5T R WY L v W PR AT U e DR B RE PR B R
& VEGF ik 48 &, T Bl 48 # E 4 &
B R kY WANG 20 BF 583 52 18 I 3%
IR EIE R H S Uk 5 VEGF Rk 2 7 M ¢,
VEGF £k 5 MTG & MVD & FHM %, VEGF %
ik BRI B A . PO R B PRC-o 3 K 7E
HEE 375 BT VBT 01 R Ty il s e ) o 3 A B R
HELEEREM PKC-o Rk 58 ] ik — 2 3 5T
IS 2T Ak Ak A 04 2 R T IS AR e

CHANG % W58 2 96 KM o B B AT AR
2,2,5,7,8-F P H-6-F 4 2 (PMO) 1] il ] PKC-«
Sy 57 BEL W 1ML 45 S 9 LA i (VSMCs) 1 G, /M. 1 3
J& A3 B RIUAS SCRIFSE 45 R — B0, M PKC-o 3
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35 AT — A 400 o] R ot AR AR L DT S T I
e 28 TR B 5 figp i 08 S IB 1 H Y

g5 LTk AR5 & B PKC-o 76 bR B 4E I8 135 A
RERUBLT vh g 23k L 8 siRNA R I8 BE 4E 28 K B
MBI PR . > T HLEN A AT fE R E i R W VEGE 2%
DAY 2k it i 28 R D S 0B L AR . ol e M0 i T R
IR AR NE 25 W36 T B DA e e LUSHT ek /0 48 i I 1
X 14 52 0 33 f DA 208 98 1) ik R T By R 7 4
(LSRR ST
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