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# E.B8 MESGRITHEREER ON) KREFBEES#M C (PKO mENEEKEF (VEGP) #
i R A 4 & B F-B(PDGF-R) MM B3 EEMRFER ., HREVEREAR (STZ) FE SRR YR
(DN) KERER . B REHRFEARELS R 4 A 8RNA EFRFTAJENPHA ENYA+TRBFTA,
R BIER KRR BH. SAKRRAEEMFR7BLEE 12 B. A ERMEAAR G REER. 05 KR
£ (BUN). I ALEF (Ser) REAEAHME (UAER), S L% K 'S PKC M VEGF %35, Western blotting &
MHEALPDGFBHRE B BERNEEREREMN.ER HHUAXRE LK PKC.VEGF fl PDGF-B RAE
EE.EEAMEHYSEHE, M8 UAER BUN Scr B R B ERE  EFRATAH. BN PEAMER Y
H+EBRATHEAEREERTEEMH (P<0.05), BHMMAEHKTHENE: ENYE+EGHRAFTH
BHHEGRHEVERTHANA RIS TEMNEN DAL (P<0.05) JEREDMBAKE, &1 HERAT
%t DN kR T & Fsh 864 90 B 4R 374 A, AL T 86 5 08 0~ B 41 R+ PKC.VEGF #1 PDGF-B fy& ik R §
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Effect of Fushenjiangxianning on diabetic nephropathy rats and study on its mechanism
CHEN Yi-shan, CAOQ Wen-fu, JIAO Ying-hua
(Department of Integrated Traditional Chinese and Western Medicine, the First Affiliated Hospital
of Chongqing Medical University, Chongqing 400016, China)

Abstract: Objective

To investigate the effect of Fushenjiangxianning on renal protein kinase C

(PKC), renal vascular endothelial growth factor (VEGF), renal platelet-derived growth factor B (PDGF-
B), and renal protection in diabetic nephropathy (DN) rats. Methods The diabetic SD rats induced by
STZ were divided into four groups: diabetic control group, Fushenjiangxianning group, Irbesartan group,

(¥ E[2003]32 & B-26)

] B
KAaHA EEHEL, TEHRTEANRBRESERPEESEGRITHR. E-mail: chenys06311@163. com



% ¥ % Chinese Traditional and Herbal Drugs % 39 %% 12 8 2008 5 12 A + 1845 -

and Fushenjiagxianning combined with Irbesartan group, and the normal control group as well. After the
experimental rats in every group were respectively treated for 12 weeks by above intervention methods, the
relative kidney weight, blood sugar, urea nitrogen (Bun), serum creatinine (Scr), and urinary albumin
excretion rate (UAER) were detected by routine analysis methods, and PKC and VEGF in renal tissue
were detected by immunohistochemical techniques, and PDGF-B in renal tissue was detected by Western
blotting, and ultramicrostructure of kidney was observed by transmission electron microscope. Results
The expression of renal cortex PKC and VEGF was increased in diabetic rats. The ultramicrostructure of,
kidney was noticeably changed, and the blood sugar, UAER, BUN, Scr, relative kidney weight, and
PDGF-B were significantly increased in diabetic rats. While the above indexes in Fushenjiangxianning
group, Irbesartan group, and Fushenjiangxianning combined with Irbesartan group were significantly
lower than those in diabetic control group (P <C0.05), the ultramicrostructure of kidney changed was
improved, and the improvement of all indexes in Fushenjiangxianning combined with Irbesartan group was
the most obvious (P<C0.05). Conclusion The mechanism of the protection of Fushenjiangxianning on
renal lesion may be decreasing the level of PDGF-B in the renal tissue and downregulating the expression of

PKC and VEGF.

Key words: Fushenjiangxianning; diabetes; protein kinase C (PKC); vascular endothelial growth
factor (VEGF); platelet-derived growth factor B-chain (PDGF-B)

- BWRH B (diabetic nephropathy, DN) ¥
R % (diabetes mellitus, DM) ) £ 2 3 if % I &
fEZ—., DN —BR 4 WAFEHEEAR LT
BEH AR ITHE TR AZAKHE TR,
AT, BUAR B 2 B A AR 2 ) i o S L PR ) 2 9 R
BANALEREKRELBNFHN (ACED Hil
BFEREKEIZERMN (ARB) 4, M ZHELA
B, ALBEENEE ERES T DN KK
BHALAEAMEE C (PKO .M EHNEEREF
(VEGF) Fl/ME T4 4 & B F-B(PDGF-B) #&ik
R 5% i B o8 R AR ER 54 S SRS AR LA
1 #BE5HE
1.1 ZYHEAn . EERFTHEE AHE. K/
E.EE S ERE 0RKPEAR, BHH W
HERAERAGE SBKENKEPEXBRETH
MRZLEHMEREENN . 4L 2¢/mL, B
MYyBERRMNEEELZTRREHGARAF >
i, HitS 0703116, #ERKLEE (STZ) b ALEXIS
AT &, # S L18034, PKC /DB B BB H k
(BM0401), VEGF % % = B& #i & (BA0407),
PDGF-8 & Z mke#iih (BA0S19). IL¥EH/PR/ %
1gG HE ALK MRF (SA1050) KRN H L&
AP TRAERAFSH,.DAB &R RLEFEE
B G BR2A E =& L B 1gG-HRP (Sigma,A6154),
1.2 hY-@mlEE SD KK.8 AR, ARE
200~220 g MB=ZFEBERFRKHERLEHYF
LR, BB IES 0052769,

1.3 F E {{ 8. H—-7500 & 5 # 4. Roche

Modular 2 B 3 4 1€ 4 57 X 33 & m 8 9 & 1,
Olympus AR BB RERGE AR EERGINE
HR % Labworks™MHIE KRB R4 .

1.4 A EERATE.HSE XS R MK
HEVEE, B SD AR 60 R. 28 12h 5, H
0.1 mmol/L EEMBGBMRME kK (pH ¥ 4.2,
4°C) FiHl 2% W STZ ¥ -#% 60 mg/kg £ T
B ip STZ, % DM # &, 72 h f5 BB # 5 i
I A% , i 4 B >16. 65 mmol/L #E N DM g K
BRIt 51 R, WBUE KBRS R 4 4. R
A EERAFTA (FHLM . EHRFTHERLY
HH (FRHHEEHE) F 13 RENWIHEA (FH
#)12 K, W10 RIEHKBAE R B, ip &
T B8 4 BR G 8 R, BB AR B I T 1t % i 4 2 7
4.7~8.3 mmol/L, ## 7d J5 , P HH I E FHEL
T 29.87 g/kg ig A2 ; LN WIBARIE NP IE %
50mg/kg ig A PHALEFHAE BMA TH
29.87 g/kg MG M I8 50 mg/kg ig A%, 8 H

CEFIRGERAMBEAARRER LS RSREN

K ig %, TR HAE , XA B RS R E] e R AR A
BIAH sc BHE. 1B 18~20 C,HXHEHE 69%,
12h XEHERHE, KR GBKK.HER. HRHE12 4.
1.5 HmAKRESKN.LXRER 14, AREE
BE 24h RW,iCEEE EL,—80 C KRR
LRER.MEHYTFESHREFEER,10% K
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PRAF 5 30040 78 U0 A, 5 PR UK A BB AR K W
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B), BB ERHE 1 mm* Bk, 4% R
TEEE.EREHEENE B 1/2 BHARKRA
A ZREBBBPEE FTREMERAL. &
B A B R RER TR, —80 C KERAE. &
1T Western blotting %, 4% . M JLEF (Scr), R
%% (BUN) #1 24 h RAZEAHE (UAER) A
'ROCHE MODULAR £ H 84 {447 S0 2 . ¥
EaENFASHRE 4 pm DA ERAEAL
=HERNFHSA PKC #l VEGF %k, L PBS
RE&—VifE NS B, B MRAE 400 FALET
BEPLEE R 8 N HLEF, R Al Olympus 22 Al BB R E R
G R E S B G R % KA E ¥ E &5
W& B R GE s AT 2 B AT, S 6 PR B AL A R R
AW B RR . BOKHRES 100 mg RE
H.EZAEOWREEER EHQ SDS-PAGE #
K. RIEHBE PVDF BE.A® 6% BIEF D
(pH 7.2) ) PBS M ZH 1~2h, B 4 C kH
AR R E - TR BASRHTER,
2 % SR A I AT O B 8% . Labworks™
HEM R REE R RAEEH.
1.6 Ziit¥ae® . BWAH 25 £R, A SPSS

11.5 Kt B #TRELS T AR EZRELBERA
BHEHEFELT.

2 &R

2.1 BAXR—BBELAMELE . RRABRYLAS
K EEZR.MEE. EXHELAESHERRR
By R B AAREEAHE. &
RE FRERIR,FET 3 R, E5E N M &
SIRMERPEIRE PHA BAL . PHAS
A4 FRERER . H ig AAERT 2 R, vH4A
RPTHHGEAAMERBA 10 R#fTHE SHA
KEMBEHBAR, PHA FHHAMPREAGLESH
54 R) 4 K R AR, RS B R (P<<0. 01),fBR
KFx BRAKE (P<0.01),

2.2 HHAKBEMSH.BUN,Scr #1 UAER It
¥. W% 1, HEA KRN S BUN, Scr,
UAER BEHBE  SAHE LR BFRE M THEE
H (P<0.05); FEALAHSTERKEN B
FHAH FHAMPGHH (P<0.05) fHKEZBIR
BAKE; PHASHAHIMERTRITFEX
(P>>0.05),

2.3 BHARBEMEESEWE HEL A R

£1 £%1AGEAXRMNS. BRIEL . BUN Ser ,UAER EH (rts, n=10)
Table 1 Changes of blood sugar, kidney index, BUN, Scr, and UAER of rats treated

with drugs for 12 weeks (x+ts, n=10)

mE/ 4%/ (mmol » L) BUN/ Scr/ UAER/
4 % B

(gekg ") EEL BE12AG (mmol « L™1) (pmol « L~1) [(mg+24 h)~1]
X - 6.2140.83  5.8540.59 1.99140.033  5.61040.438 12.5004 3. 629 7.830+4. 583
BA - 21.6543.06% * 20.8241.20°*  6.074+0.058” 14.85040.701*  67.700+5.034*  67.780+6.362°
Hi2y 29. 87 21, 1742.74* * 17.46+£1.19* “A8  3,406+0. 043* A#9.500+0.549* A% 40.50046.721° 2% 33.840£6. 3392
[ 0.50 22.1142.75% * 17. 244 1. 16* * 28 3,384+0.052* £#9.43040. 430" &% 40.90046.839* &% 32.42047. 925 &%
hE A 29.8740.50 21.7942.56" * 14.4441.51* *A4 3.11240.031*2 8.370+0.686*2  32.600£5.060* 2  20.78046.100* 4

HxtRA . *P<0.05 **P<0.01;
*P<0.05 **P<0.01 vs control group;

# P<0. 05 vs Fushenjiangxianning combined with Irbesartan group
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HAFEEESA L RFERENHERTHERY
4, HET . WERAKXBERAKESF  BRBEEE
EBFEMAXREBEREXTREE FHEEIR
M. RERME EKEHEE, PAH ARG
BHAGMA LAY THB R THEUA,

2.4 HKHAKK PKC %ik.PKC AR EEEMT
AR LR REARR AR CENERRR
EREMAMEL. 5 RAKRE /DR E/NE PKC
NEMFHRE: EERNIEGREBR, HEA PKC

HEBMA L 2P<0.05 AAP<0.01;
AP<0.05 AAP<0.01 vs model group

S5hmAGAALE.: " P<0.05

FZEHEBFM R (P<0.05); P4 FLHARM
hH%ad PKCESHABMTFRAH (P
0.05); PR FHEPHAMNBLHARKIEKE
HBE (P<0.05) AE TR FHASHY
HZBERELITHFEX (P>0.05), L% 2,

2.5 HAKKR VEGF Rk - HAUAKKE S HA
KB EFHAL S VEGF @B ahmtEy
*. EEEBHADP,VEGF FTELEF/IMRER L
BARKRE/NE FEBRERL ERRRKREA
Sch  R7E B /NER b JE 40 P At R RSN R
NERER F AR RBEARBE RKEER]SH
GRER, HAY VEGF RZEHERH TN HE4A
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(P<0.05); P A FHHMP AL G VEGF
REFBEFHEAA (P<0.05); PHEAESAK
FHAMTAHARIHERENEE (P<0.05),/8
aFo A P AU SHEAHZ B Z R LT ¥
EX (P>0.05), 0% 2,
2.6 HHAKM PDGF-BRE:-HRAARBEALR
PDGF-B & H Western blotting # #ll, @ B 7 4
RER BYUH PDGF-BREHABH FHRA (P
0.05); P24 . FUZGA F P i 2545 5 41 PDGF-B %
EH B THEASE (P<0.05);hHGESABRT
BHMTLHAREBREENEE (P<0.05) B
BFW R4 PAHUAESHALAZEERELE T %K
X (P>0.05), L% 2.
%2 KB 2AREKAXRENE PKC.VEGF #1 PDGF-B )
Fi% (x*s, n=10)
Table 2 Expression of PKC, VEGF, and PDGF-B
in kidney of rats treated with drugs
for 12 weeks (x+s, n=10)

a8 ARGk PKC VEGF PDGF-B
bif | - 0.076+0.017 0.0794:0.016 4362241114
#a - 0.205£0.016°  0.2740.016% 129 8004+1874*
L] 29,87 0.15240.017* A% 0.15340.020* A% 98 32411588 2%
[ii] 0.5 0.14610.024* 8% 0.15140.022* A% 9818111628 &%
PEALS  29.8740.50 0.116+0.017° D 0.12440.016" 2 8313141 045° 2

5xfRA L. P<0.05; SHEEAWE. 4P<0.05
SPEEEFALE. “P<0.05

* P<C0. 05 s control group; 2P<C0. 05 vs model group
# P<0. 05 vs Fushenjiangxianning combined

with Irbesartan group
3 it

DN R M AT LERE, BTl b 5%,
RKE . M ¥R EURAREFEERE X,
PKC B T4 &EM/HERBBEE.ZE DN WRE
ERPBREEEMRAFHENTT VEGF A
PDGF-B M X B RS 5T /NREALN R EN
W, HRRXAEHRFE 1A, 5% Cor ¥
o, L B A& E R, BEE /B PKC RiA T4
W, 5H1F & 2 IEMX, #7 PKC 7] #8:& 8 8 m
B /hekuE ot A E E Y, 25 DN REAR
BEENES, EBEHBRF AR EFHR PKC %
HH, FAESE %, Scr #1 BUN i, R AEE
AR, B R PKC 7 DN RFP I EREEE/EH.

PDGF %47 DN MG HE+ A EEN
fEA“,PDGF-3 257 DN B4 g B, Z¥
RFARA T, 5 3 2 34 0 AR 7T 8 S S PKC
BB, #iMi %S PDGF 4 B # ™, il PDGF #] &
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AMEARARERNEF, TEERTFEIRE
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25 DN BHIE S R B 42 3 58 40 ML ik ¥ 7
P9 B 40 P T 380 B B A F R AR A B R AN R A
SHEE/PREK.F/PMRREEX ECM EREE /D
BREEAL L), 05 PR 5 307 15 /)N BR 7R T 440 PO 50 0 F /s
% VEGF #ikxMH @3, iR X i+ # VEGF ¥,
5 Cor REAZEHXS, 2HRBERFARE
4 PDGF-B #1 VEGF ik, HHHAKBEEA
R, B 5 . Ser F1 BUN 140, t 878 PDGF-B fl
VEGF %7 DN WAL RRER.

AR FM ip STZ A5 3% & DN P8
B EMGMEANZK.ZR.ZR.HE . SHML
BREAR AKBEAR BEEMSEHWRAERET
BEHBY . ERKEHEHE ERBEEHLE. R
FHBEY DN RHEHERR., FLKUE
NYBENmEsBRA ERER. AEBRATTRA
IE LY AR MM IR TAE A BE B PR MK DN KERLE
441 PKC,VEGF # PDGF-B %%, BIB W/ 24 h
UEAR, B i Scr K3, 342 DN X BB 4 4 5% B4
5, AT IE R G/ RIEL I HR R ERA TR
ARIFWH DN KR Fa gL HBNER. EEH
“T % DN KRBT R I 09 & RSB, T i
H 0% 44 PKC.VEGF #1 PDGF-B i RAH
KB 5 45X e A g 2 SR R L o R S — B
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# E.Be HRLEWHESHE FHL) MERMEEH KR ZREPORTHER FETIERNLE. A%
S FH TG et AR b R % 3 R R TR Ml M A R L R I 48 A K BRI R L M A A O AR A R AR MR R B R A
(ADP) b4 M B (AA) MA/MRIGHEF (PAF) B m/MRRENE W, £R FHL 7/ 8K K0
BHER TC.HM = TG B W HEEEERME LDL-C.&HE S B (apoB) 7, 88 & %15 18 & r1 /8 & a2
(HDL-C) & , 3 sh Bk M HE ML 45 % (TC/HDLC) B ¥ M. FHL B EMEFHARAEEARMNE, RK
£ %5 . RBC BA B M RBC ER.FHL ATHI BMH AA f1 ADP i 514 /MR 8 4 . % PAF 5119 /bR
REWLW KW, & FHL 84 W8 M EmMASER o Bria sh MO B L (AS) L/ AHLH G5 B K Rl

BB R R R L DREEE X,

R EM SHE BIROE, mERRYE: I/MIRSE

5 %8 R286. 26 XREARIREG A
ROow REPRSEREEALBENRRT, 3
Bk #RERE AL (atherosclerosis, AS) B3| # X K ER
WEZERGHE, MERMENRE AS REMKE
MIERRERZ— . WERHEHAHEY L P
MERELEYWE T . S4F MER HHE
SREFEARMS "R B Y 3k, R 30 bk
R, A AR L BE L AR O IE R BE R E O
JEE A FNEFRENERENIER, AR ELIE
F. WM 53| E (flavonoids in hawthorn leaves,
FHL) $t AS. ) i B8 5 it 4804k B o 5k il £ £ 474
AERFLREY BREAG MR TLEHA,
83 AT B 9T 2 B (LA o B e ko o A O K B L
EMRRRGAARPERS ., ARRRARERH
B RR 4 E i M AE R, 59t FHL B8+
i 5 A I AE A BRI A M 9K A % R it /AR R E
.5 Mk FHL MfERANLH . #— S Biita R iR
MEFEKY AS ERBLMBERFRAEERRN
1 ##
1.1 Y.t Wistar XK,180~200 g, P EHE
FRHEREBRAVPLRE. ARIES . BFHF
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1.2 #&5RAM .FHL, F& 58 72. 3%, REH
SRR 25l 5 A BR 2 ) 4R 3 5 1l A e B 2B, JE b K
HKlEEPREARARAE,#S 050322, B
& # (ADP) B4 AR (AA) . Mm/MIEHE F
(PAF) ¥} Sigma AR M. BEEN: & 0.5%
FEERE.15% EEB.5% Hil.79.5% HumEH.,
i S AEEEE (TCO) . HHM =8 (TG) . HHEEKE
[-8 & 8 (HDL-C) f K % B s & 9-18 & &
(LDL-C) Wik E, WhmEm#ERAEY TERAA
4 BB E A Al (apoAD) #1 B (apoB) B &,
LA ER TBARAAAE™,

1.3 {088 . 5% 260 %5077 W4F K B it PPP
B 3 V-4 1 /MR B E A, E i8R A K
AL NXE—1 ¥R E i, AN EE; TLL-D
ERAHBE OV . EEREMERTRUE .

2 Ak ’

2.1 NHEREZ BEHE Wistar KB 40 B, %
BRI B 7 d, BRR TR S KRR K R, BU5H B X
1 3 mL, 4 548 K B i g R /5 % TC KFH K
RENY RS A BH8 R, | AAXNRA, 14X





