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FOERYKESEOCINRABROMNFENMNERIFIER

L pk'LE OWMSLEIFFLCREA.E R BEyes
(15 M E S B E R % R A, w95 M 6460002 FMEFRMETEER Y ®ESS
BEGCFS, w@ ] F 64600033, F M EF IR P B E LS FE, W57 64600054, w3 )] X F
AWE T EARESEEZEE, RAF 610041)

[(HE] BH AP LHREBTHE PDCGFRe W A XA KR ERFRERXRA SN LRGMER, Hix ¥ 72 AKK5H
Sham #8.5/6 #4142 5/6+140.5/6 A3 3 K KAk HF AR .5/6 T MERBE TP LR T . Sham AT FIEH & . AKX T
KRG 8 AT S EmB L E; Fob & F %K PCROULE AR PN E S E o DARATEE K EF %4k « (PDGFRa) mRNA 2% & %
ik, R 5/6 444 5/6+ 14K K& G .Scr ,BUN 34 Sham 41 #] 2 3% m (P<<0. 01). Sham %1 PR 223 45 B F /K T 5/6 41
(P<<0.01) . 5/6+1 402 FAKTF 5/6 40(P<C0.01);5/6 485 JUIE] Ji AL R & AR 4 249 2 & T Sham 20 (P<C0.01);5/6+141 %
F Sham 28 (P<C0.05).42%5 5/6 201k 4, 9 B F & (P<{0.05);5/6 44= 5/6 +1 4165 PDGFRa mRNA e X G £ X ¥ 2 H F T
Sham 48 (3 P<C0.01) 3 5/6 +1 208 24K T 5/6 A (P<C0.05), #if # L H RT3 47 % PDGFRo & & MV A K A0S
M R 22 A5 4 B A e AR,

[EREIA] S MUE R ;S W 2F e il 0 B 4 s Jk 4 95 S L% s PDGFR
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Protective effect of imatinib on myocardial fibrosis in uremic rats”
Ma Xin' ,Wang Li® ,Gou Fang fang' ,Shen Hongchun® ,Cao Ling' ,Fan Junming''"
(1. Department of Nephrology ,Af filiated Hospital of Luzhou Medical College , Luzhou,Sichuan 646000 ,China;
2. Laboratory of Organ Fibrosis Prophylaxis and Treatment by Combine Traditional Chinese and Western Medicine ,
Research Center o f Combine Traditional Chinese and Western Medicine ,the A f filiated TCM Hospital ,
Luzhou Medical College ,Luzhou,Sichuan 646000,China;3. College of Traditional Chinese Medicine ,
Luzhou Medical College s Luzhou,Sichuan 646000,China;4. State Key Laboratory of Biotherapy .
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[ Abstract | To evaluate the effect of imatinib in improving myocardial fibrosis in uremic rats through regulating
the expression of PDGFRq. Methods
5/6-+1 group. All The rats in 5/6 group underwent the 5/6 nephrectomy and the rats in 5/6+1 group were given imatinib by ga-

Objective

Seventy two rats were divided into three groups, which were Sham group,5/6 group and

vage after the operation of 5/6 nephrectomy. Hearts were harvested for HE and Sirius red staining at 8 weeks post surgery. The ex-
pression of PDGFRa was assessed with immunohistological staining. The real-time PCR was employed to detect the PDGFRa mR-
NA level in hear samples. Results The urine protein,Scr,BUN of the 5/6 group and 5/6+1 group were higher than that of Sham
group(P<C0. 01). The myocardial pathological score in Sham group was significantly lower than that of 5/6 group (P<C0.01),and
the score in 5/6+1 group was significantly lower than that of 5/6 group (P<C0.01). The collagen volume fraction (CVF) in 5/6
group was significantly higher than that in Sham group (P<C0.01). And the CVF in 5/6 +1 group was higher than that in Sham
group (P<C0.05),but lower than that of 5/6 group (P<C0. 05). The expression ratio of PDGFRa mRNA and staining rate in 5/6
group and 5/6+1 group were both much higher than that in Sham group (P<C0. 01) ,and the expression in 5/6+1 group was signif-
icantly lower than that in 5/6 group (P<C0.05). Conclusion These data suggest that the tyrosine kinase inhibitor imatinib reduces
heart injury and attenuates myocardial fibrosis in uremic rat by mechanisms associated with the inhibition of the expression of
PDGFRa.

[Key words] cardiomyopathies;myocardium;fibrosis;imatinib; uremic cardiomyopathy; PDGFR
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O LI R4 A 30T i B AR ) L B

1 MH5FE

L1 Bk RN SD KL 72 B T i JH B2 2= Bg SPF 3
WS g ot AR BT i 200~250 g, 10~16 J& . 32 2350 - B
R S8 e W B i A il 25 8 ] s e s A 4k 2 SP A& A b
SRS S A AR M EOR A BR A W) b R R/ AR A AR A K T
Z Mk « (PDGFRa) 1 Ht e KR Il H1 B Santa Cruz 24 7 ;
mRNA 2505 & RNeasyMini Kit Il§ [§ Qiagen 2\ ) 5 100 % 55
iR 57 & PrimeScript™ RT reagent Kit with gDNA Eraser il 74
B9 6L it 52 i PCR iR 5 & SYBR Premix Ex Tag™ [ Iy
H TaKaRa 22 ],

1.2 ¥

1.2.1 il sy 5504

1.2.1.1 JREFEFER AT %0 Zhao %175/6 B 41 )5 ¥k
P bR FEE A, R BB T . B % #h (40
mg/ k) JE ISR E B e KR TFAREG . F &KL T
By BOR BZE MU0 O, 43 B 2 B O i B e A AL
BRZE B B R AR A 1/3 AL, W i IR i Vi 4 B T o ot s 0% P I
o 1T REHRFARBAMBEHIA@HBRAE. B2KHE,
ARBERG R BT B TE S 43 B IR

1.2.1.2 WA S5AM TWASM3ACEA 24 H) . |
TARH (Sham ZH) - AT E MG B, AR IE; 5/6 B4
(5/641): T LLS/6 FAELIBR ; tF R e sc a4l (5/6-+141) . 3)
YI5EAT 5/6 B ARG . LA 10 mg/kg 7048 G L8 Je v iR 2
WK AEY . Sham 4101 5/6 24176 AH 7] B (8] 8 45 7 4 i
AEBKER. TARRYTAREG 2.6.8 JE T A 22 ik
SRR A A58 8 HORRL BHUNE . AJG 8 AR,
[ B S O A AR 2 500 4 00 R R S R T L A, —
80 C UK RAF- % H .

1.2.2 e DUH8Hs 7

1.2.2.1 BREDhREIEARIE  WEIRES . 4 8 3 Ao
AR R B . TR R Bk CR I 3 mL s 860 J5 B B2 IV
4 B3N ILE B 3 4 Y1k 5 A (Beck-man CX7, 22 [E) 46 Il /R R

HBUN) L ILEF (Ser)
1.2.2.2 LBEREEE RS AK-HH(HE) 3 6, 35

Ho B T O LA LR e AR . XD LA S S
% Rona B ARMEREFTPESY - (1) O LT 44 JC AR K A8 4 V3R 38
(2) B A JCFe I K i L 4 20 IR 45 4 2 2R B AR5 (3) b Y
FBE o0 B BRA TG 30 ML 7K M L 46 200 PRI . A% Pl AR i ph R B R
HOFEBE 43 0 PE 432 1.2.3.4 43 A7 O 43, B 5k U1 v L 8
A LT BEAT P43 - BOT S8 BUR AT G i b 2
1.2.2.3 DHLAHEMRNE  RAWRER-RRELZLR AT
T S e €0, L 00 JUL A0 B 52 8 0 R AT 4 2 4T €6, R O A B AR
%€ . W ] Image Pro Plus software 6. 0 R34 RG5O
JLER 2 A I R 258 B4 $ (CVE) , CVF = .0 LA J5R Mg i il AR/ 0
B ST AR R AT A B 8 A R AE L L IF O (.

1.2.2.4 sZEPE B 9256 PCR(Real-time PCR) 3 1l 72 #5 Bk 1k
PDGFRa mRNA 33k i B U] 45 (9 25 B8 o 38 190 I 4
ZUWHE 55T HWR 1 ] RNeasyMini Kit 4230 mRNA 5, ff
PrimeScript™ RT reagent Kit with gDNA Eraser i¥fi #% 5% i& 7
& Se A gDNA Eraser 2B 5 K20 9 DNAL SR J5 B $% #1710
SR A L cDNA, £ Applied Biosystems Step One Plus
System Real-time PCR Y b #Ef7 52 mf 286 E = P 1., SYBR
KR Jg 20 ul. A4 SYBR Premix Ex Tag™ [l PCR &5
£ f1 Applied Biosystems Step One Plus System ¥ fifi i 134 B ,
PCR JZ i 4514 :95 °C 30 s TiAE 595 °C 5 5,60 C 30 5,40 4
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PEIE o LA frk il £ 80 5 g = W i e S . ML PCR UL £
WAE T IRAS =9 C A K A0 ACt = Ctagum — Ctyzup
KA 2 4 ACt {H, AR I 52 s it PCR R B, F5 938 H A 3L H 1Y
Ct 5% 5 DAY ¥ DR 52 5 be - ACT i B R 36 W S P e ik &
MG 27 B ORI A A H AN mRNA f I & .
1.2.2.5 G 4 204k 243k 5 o0 L% 2 1k PDGFRo 28 13
K ORI S gE A SUE AR T i BRI R A AR AR U AT R AT
FFL 1 200 i e € R A 0 . BTk 40 2 8 2R P o 4R A0 T - 3 8K
EEASPLET T BH P 20 A K, DA PH B 40 A K/ A LT o ARk )
FN5E 8 A BE LR A5 LB BOT- (8 1% Y0 B E Rk E
1.3 Soil2e4b 3 SR A SPSS13. 0 88 Bk 40 47 11 &2 % bt
FH Tts R, 4L 1) FLBECR T ¢ 46 56 R BR TN 3 4 M AR 06 K o
a=0.05,L, P<<0.05 HZEFAHFEIT¥EX.
2 & 7
2.1 BIRERI LREREH 2 FE.5/6 400 5/6+141
F BUR 1 . Ser . BUN ¥ % Sham 41 B & 3 it (P<<0. 01), 3f:
BB A E R B L 55 8 IR TR B, (H5/6 45 5/6+14
Ho# A8 bR 22 RS2 8 L(P>0.05), L& 1,

*1 FEHRXBRAENEEENEEIERIEE (T

H 5 n Ser(pmol/ L) BUN(mmol/L)  JR#E = (mg/24 h)
Sham 4 24
2 5 50.36+2.71 6.72740. 48 6.31+0.43
6 & 53.41+2.23 7.23740.53 7.03+0. 63
8 J& 51.82+2. 06 7.1640. 65 6.98-+0. 75
5/6 2 24
2 JH 90. 0112, 47 18. 332, 04 38. 424, 64
6 J& 102. 32+13. 68" 24, 21+4, 36 49, 3645, 05
8 J 118. 21+14. 27 31,0745, 03 63. 1746. 29
5/6+14] 24
2 A 91. 36+13. 26 16. 36+4. 18" 38,1344, 73
6 J& 103. 42414, 412 23.3845,47 50. 2345, 97¢
8 JH 116. 29415, 48 30. 7246, 21° 62. 5848, 37

2. P<C0. 01,5 Sham 41 [7] i BE %%

2.2 0 LS B 0 S AT AR

2.2.1 OUUREIE S ML Sham 2H .0 JJL4H 2 T6 W 5o B 0l
AR AR TE R R W R 2R 36 A5 55/6 4.0 Lan i HEZ Z=EL . 4
JHL AR A 58 Jir 2 2R I g 1 2 0 UL B] B 2F Ak AL W 585 5/6 + 1 40
JULZH 27956 7% B S0 4% . Sham 21 0 JULJR BEIE 4> B &K T 5/6 4
[€0.2140. 114 vs. (10. 04 1. 24) 4, P<<0. 017, Ti5/6+1 41
WEKT 5/6 4H[(5.32+0.87) 4. P<<0.01], L& 1,

2.2.2 DWLALS CVE PR g5 5 KR 2 g 00 L0 2 5
O RIRLF e R 200, 5/6 410 LA 41k 72 5 fe 5, 0 LI 5
SR % , H CVF {0 (28.24+9. )%, ] & & F Sham
H(7.1+2.00%,P<C0.01;5/6+14 CVF {§ K (15. 2+
4.3) %, EE T Sham 41 (P<<0. 05) fH%; 5/6 20 i E Wi/ (P<<
0.05), WL 2,

2.3 D44 PDGFRa i1 mRNA 235 Real-time PCR %
B R Sham 411 PDGFRa mRNA By A% 3236 K 0. 544 4,
5/6 4K 2.468 7.,5/6+1 41K 1.437 5.5/ HrFE W 5/6 4
M 5/64+12H KA B3 & T Sham 2 (P<<0. 01) ;1M 5/6+14H
B BAK T 5/6 41(P<<0.05),

2.4 DUBERR AL PDGFRa 2 RSB REHLIMLF R0 &
7~ PDGFRo 2K FONE BT g . 458 8 7R,5/6 45
5/6-+1 20 ¥ m] DL A 35 €0 A9 J9URE 32 35 0 WLIRI B 40 i o, 5/6
2] PDGFRa 2 H FHPERIK R K (8. 54+1. 9 % ,5/6 +1 4 Bk
FEE KNG 61 D%, 5 Sham 41 (1. 6£0. D % b5,
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2T B (3 P<<0.01) ;70 5/6+1 201 PDGFRa FH 4 4L 4
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KU BAKTF 5/6 HH(P<<0.05), WA 3,

A:Sham 4 ;B:5/6 41;C.5/6+14.

B 1 FAXROCNARKREFZHE(HE X200)

A:Sham 24 ;B:5/6 4{;C.5/6+14.

& 2 BHXRONABRARRFRE (RIRELEE X400)

A:5/64+1 41 (PDGFRa Fik%: 5/6 AW B 38 /) ;B:5/6 4 (PDGFRa 23k Bl 34 38) ; C: Sham 21 (I 24 ] fG 40 s PDGFRo ZL f8) .
& 3 ZFHKRKBOMAL PDGFR« EARE(RBHLALFELRE X400)

3 i it

DRBERE O LS J2 76 18 1 8 %) A B 2R 90 R R
A FEIE S MR BCAE  EZER IO NUIE K, B 401055 %
BETF RO WLE BT 2R 4 Ak S s B e A B A E LR, L E
FF 5K AR T RE I LD B S LD S IR . oL 0 LA 4
b S B0 R g SR A . PRt R UL TRD R A T 4
Ak« BHL BT 27 4 b i Jre 1Y) 38 8% o XoF DR B E O LR IR 9T R T4
BRE L,

IEAEWF5E & B . PDGF 720 JULZF 4L i % JR it AR 3y 5 1
WM A . PDGF & —F n] {3k 5 45 4k 40 o S i 55 ~F 1 WL 4
43 2G5 It B A E TR R K R 7 RE A8 02 B JUL 2T 4 B
A0 7= A TR D L 3 R A b A 2 2R 4 U AR A A R CTIMP-
1 30 44 52 Do e 094 1 5 DA T 9 /20 A48 i A ik S 1) B e Jie 44 53X
YL & A R IEY . Ma VY AE DOCA/salt 5.0 ILET
a4k Y K RS B vh & B, PDGF/PDGFR {5 5@ & 5 T 0L
YA KA IF HE I E BT O LR P BN . FE O L
212 Ak 1 2o AR B W G IR S A8RE A I A L 4 I R 1Y
PDGF, {4k PDGF 5 PDGFR %54 . %3 PDGF/PDGFR {%
53 BTG A TR SO ILEF A R A VR . ARIRIER &
B PDGFR 25 1 1% 38 3K 76 DR 22 5E O LR 09 8 50 3l 9y v ] I 4
X U] PDGF K H 32 (K 0] B 42 2 15 IR B¢ 4E O LI 2 Ji& 1

FEHNEZ—. 44 PDGF/PDGFR {55 538 % 1% 16 AE o 8 23 9
16T B A T AR R R PR B RE O UL 11 R SR

T 35 T8 2 — Tl T 2 T U3 I 32 R 0 4 70 2 B ey S o
PDGFR %% B 14 i Al Abl 1% 22 2 3 B B 0 R Ak 19 IR 20 T3
Ut L 2 T 6 18 P AN M M 1 I AN i 3 1) 5
HRIFHIT a8 [FAY, BT PDGFR 78 45 4 fb i B o 1) 85 2 ff
t, BT, O % & FF U6 5 1 % 25 10 78 45 P £F 4 40 T 80505
BN FH AT B . HE . Chaudhary 2800 76 15k 5 207 5 19 il 2T 4
KRB ATHBROT DR 50 mg « kg™« d7' O RAT L
e fili S AL s BT Pope 0 %% B B 8RO 15 5 JE BE 538 5 K
R R T dE AL AR BIIR 9T R Go bRl e B VR T . B £
JE A T RE S BT FR B O UL 3R 97 1 — B il LV ) i B B 2
Y. AL M HFSERE T EZ )G . 68 8 R B
IE K B0 WLER 2 A K 7 K B4 4 . R B X PDGFRa 9 il
FER B IR YT B S W0 LA 21 9 PDGFRa By 2 B Al
A FBKF G T B X Ui, O 58 e ) bR S 80
JULHS 433 77 AR AR AP PR T 3 Al IR 47 4 T 5 % PDGERa i 410 4
s A ALK B IRAF A B VIR R . Al A R RE
R F DB AT A R0 B R P IR R B0 s A R
D WL 4 PDGFR 235 K 07, 3% 0 58 5 A BF 5 % 3L
— 3,
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