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Experimental study on prevention and treatment of focal segmental glomerulosclerosis with heparin
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[Abstract] Objective To observe the preventive and therapeutic feasibility of heparin calcium injection
in rats with focal segmental glomerulosclerosis (FSGS). Methods Eighteen male Wistar rats were divided
into three groups: normal control group (A, »=26), heparin - treated rats (B, »=6) and model group
(Cy n=6). Rat model of FSGS was constructed with low - dose adriamycin, metaraminol and high lipid feed
method. Group B was treated with heparin. 24 - hour urinary protein was measured at the 0, 2nd, 4th, 6th
and 12th week. Serum total protein, albumin,cholesterol., blood urea nitrogen (BUN) and serum creatinine
(SCr) were determined at 0, 2nd, 6th and 12th week. Renal cortex blood flow was performed at the 12th
week . Renal pathology changes were evaluated at the 12th week as well. Results 24 - hour urinary protein
was decreased in heparin treatment group after 6th week. The serum cholesterol level in heparin treatment
group was lower than that in model group at 12th week. Renal cortex blood flow was increased significantly
in heparin - treated group. Glomerular sclerotic index (SI) and glomerular extracellular matrix
(ECM)/glomerular area (GA) were decreased significantly in heparin treatment group . Electron microscopy
revealed that there was no glomerular capillary cavities obstruction in heparin - treated group, basement
membrane change and foot precesses fusion were markedly alleviated in comparison with model group.
Conclusion Heparin may be play a valuable role in the prevention and treatment of FSGS.
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JR RS /NEREE , 72/ L & IEB AR o R W K IR
= B TR BRIE T AR PR 4 T FSGS
KB ESESBIET, MRS HEHBIE FSGS #)
AIREYE . O FSGS Ay Ihh R I A 42 44k — 2 S50 4K 4
1 HE5F%
1.1 M55 A. EE Wistar KR 18 R, &K E
(170+£15)g, R (45+5)d, I RERLK Y
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1.2.1 I RAAGEE AR 3035 W 2R & 40 K B i SRl
BEWORRESE 2.4.6.12 Fnt 24 b REA.
W2 HHKR 0.2.6.12 ML ALIGIR L HE M+
BEATP).AEAALIb).HE R (Cho) . R E A
(BUN) X L& (Cr).,
1.2.2 BHALZAMKE . FELRE 12 HK, Tt
K BAT, A RBF - 1 BY e i A A R ML f X (H 4 43
AMESEHABR AR FHASAMKE.
1.2.3 WHEKEHE:
1.2.3.1 XERAE.LKE 12 AR L,
BR—{ AR, 3 pm Y], T EBBERE K K Y %
(PAS) FIFHF AR E-HL (HE) Ye fa , MEH Bk, 3F
F 'S /NEREE AL 5 B (sclerotic index , S ETE '
/INBRBEAL IR . 32 Fl HPIAS - 1000 /=5 18 B BB
ERERRE RS, 7 400 5 FATREER S,
AR AR 6 A K /MEE R 'E/NER 4 A1l 2
B /NEREBL(GA) , 4 g 4P 5 i AL (ECMD & ECM
5 GA & (ECM/GA).
1.2.3.2 HEKHE-A A BAMYLHMER 3 AKX
Bl,C 4 6 HXB 2B, MH H600 - N Bl & & &1 F
BREHITHE.
1.3 it AbFE. ¥ SPSS9. 0 for Windows 4
TR TR AR LR E 0T g K5 . U
P<<0.05 AEZRBERITEE L.
2 EREGR
2.1 ML RAELRSER:
2.1.1 FAREANTL . RIERER, TRE
4 AT GEIF FHRID TR A SHEAA R E O HEM &
X BAMEFHEEm. FRETAMN 6 FEnt
(BB SRR 2 FDOREOHE M 8 FF I5REK, 258
12 ARG THSERMMEEEOHTESR
BB E K (P<<C0. 001),

%1 FH2hREAMSTRGLs.n—6)

Tab.1 Dynamic change of 24 - hour urinary protein

in each group(x+s,n=6) mg/24 h
o5 0 2 63 128
A# 4.2040. 82 4.92£1.53 4.921£2.90 5.82% 2.63
B4 3.43+1.70 7.70%£2.59 13.73%3.89 19.23% 5.64
c4 3.93+40.72 8.00+£1.97 19.93%7.75 216.63+65.96
F{& 0.82 1.23 5.54" " SL1L~""
gfiA:B 8.99* " 16.76" *
A:C 11.03" -~ 36.48" "~
B:C 4.65* 31.03*

"t P<0. 05, * P<<0. 01, * * * P<C0. 001
21.2 METP 5 AIb &L . K2 MELIERE
S EEXBAKFEGTAHLE, 12 FABTHEA

Z0 TP J& Alb #3187 8 FE{K (P<C0. 01 f1 P<C0. 05).
&2 FEMEP TP Tk Gts.n=6)
Tab.2 Change of serum TP in each group(x+s,n=6)

#HA oA | 6 A 121

A 74.06+£4.00 68.70%4.74  75.96+6.41 66.22+2.01
B# 75.074£2.93 66.38+1.34 73.78+2.26 63.88+2.33
C#l 75.97£2.51 66.35+3.24 73.5242.23 61.1341.69

F 0.70 2.28 2.01 3.54*
qlHA:C 5,50 *
B:C a1

. P<0.05,* * P<C0.01
%3 ZEMBP AL FLGEs.n=6)
Tab.3 Change of serum Alb in each
group(x+s,n=6) g/L
#H 5 oH 2 F 6 /& 123
AH 35.50+1.19 33.86+2.24 36.86+2.46 32.3010.75

B# 36.42+1.00 33.22+£1.53 34.08+0.85 30.80+1.32
CH 36.30+1.07 33.20%1.23 30.67+9.02 29.9310.82

F 0.95 1.80 1.12 3.31°
gfHA:C 6.47% "
B:C 4.32"

.t P<C0. 05, * P<C0.01

2.1.3 M Cr 5 BUN &R . &AM ERAEEL
BHARHESHBEHLEEER.

2.1.4 [iE Cho k. R4 ERER, LR 2 HAT
GRITTFIEAD HERASEEAH M Cho 7 15 8A
BAE .12 FErTAFEIGITH Cho FHERWEFE K THE
U2 (P<C0. 05),

#F4 FHAMASP Cho Bk (xts.n=6)

Tab. 4 Change of serum Cho in each

group(x+s,n=6) mmol/L
HE oA 28 6 & 128
Al 1.3440.07  2.6740.91  2.7540.33  2.0240.19
B# 1.5040.25  4.7340.96  3.6740.69  3.4540.35
cH 1.2340.25  4.564+0.84  4.34+0.49  4.3740.57
F{a 2.17 6.39%** 4.66% 12.81%* *
qfHA:B 3.69* 4.01*
A:C 4.70" 6.22%* 5.63%*
B:C 3.97*

.t P<0. 05, * P<0.01,** * P<{0. 001

2.2 BEALAMKEELL:AB.C4H'E AL M
HE 5 4(29.9443.15)ml « min~! + 100 g7,
(23.2642.50)ml * min~' » 100 g~ H1 (16. 62 +
1.64)ml » min~' + 100 g~', FFEIGITAS AL M
HEEHERARBHIN(G=4.21,P<<0.05);T 5
TR AE LA, AR E AR A R i R B B R A
(g=7.93,P<0.01),

2.3 BRERHENA

2.3.1 XERESER.ABKC 3HKK SI 45
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H 19.6742.94.143. 33+10. 93 #1 173. 33+4. 32,
RAEHAPBSE TFTHEIRTHQ=7.51,P<0.01),
EKSHERER, 53 A KK, EAA ECM/GA B
8 FHw (P<<0. 00D, i AF £ 1677 4 ECM/GA W EY
BRTFHERA (P<<0.001),
#£5 BHKAXE ECM/GA ZRIERGEs.n=6
Tab.5 Comparison of ECM/GA among

in each groups (x+s,n=6)

A GA(X10*pm?)  ECM(X10*pm?)  ECM/GA(%)
A4 437.921182. 04 0.1740.10 0.0240.01
B4 360. 831 141. 95 0.6340.92 1.21=1.71
c4 254.17+ 27.29 84.6149. 19 3.2440.23
Fi§ 1045 *
qfiA:B 28.06° * *
A:C 53.47° %
B:C 30.91%

. * P<{0.001
2.3.2 HERESER HUAKXTS'E /IR EEH
RERBMET 2. BREHGRNE EEAY; B4
M B E, LR WA MY R TR RS /b
FIRITHAE RIE; m B /D E R Z, 7] WA R
o i 3% A , ] B W L 48 AE 4 B2 0 L AT IR IT AT IL
EHMEREG ERKERXTEX EEARERME
R B R BB R 20 B B RS R L AR E A AL IR 1 K
[F) JoC 40 186 A
3 3

FER BB AT B A %R BT IR B2 BE2F
BHVER, I ERMBER G ZNHTEZ2EZ W
B R BR . SHEAAMLL TR ISTHRE
H He vt 20, 0 AE R B A i R ek {1 L R 4R 4R I
MEHBEM. SIS ECM ¥ BBEIK. fRFES
TESTHOT REZE FSGS 0 #E &, %F FSGS B —E 8
GYER . FFEBGIE FSGS MEET U THZHEEM.
3.1 EY AR S5 S /N BR A A A 2R R A AR
1 /N0 B 3 40 ) AR R A B A L - o L4 B 1
T, SRR 3 N B 40 R A B AT 4R AE B A, R BT R
RE 1 ) P9 B 40 Hi A 0 78 A MR B0 45 TR 35 . iF & X
B /NER F REAR MU 3 A= B B I 1E A BE A R
DnEImEIE R . A E X AR M AR R
R %t F 2 #8145 48 & . By 13 BE 3 58 #1 FSGS A 88
BREEEREXS . LRHFFR LI, AT R w0 40 i
YIRS R A 2 R A 3R O L 4R T 4 A A B TR Y 4 R B
TR DA 53 2 B A 40 B B AR, (8] B 3 B B 4 5 el 4
i S8 RO A 1) AL A AR 3R L AT B BB /DR
RERFAH L, B 1 FSGS R,

HAETAF RN N ECM fyid BRI R FSGS E
BEARE, FZEFA ECM/GA B B FHAA 1B
RAFET WA AE FIER FSGS Byt .

3.2 VrkMESHMEER - FEREY kMEMRE
KMERERS, NPT FSGS HEH#H R T E
BashEEZ —®OLE, F =4 FSGS,

3.3 XAg Rt e . BF & W LU RS 2 B IR g /Y
BB AR H rE o, BT AT DA BRI AR, I\ T 22 1%
BNEREEL M R, A RPIETHEERA S
MEERTHAA, AREENER.

3.4 DIRER BAARBEREREYWENRIE
BT RIETARNRAEMBWEE . HRBR,
FEREERERMEET . MESEBRARES . 1B
i g TR L, MR AR B R A B A B9 A AR R R v 1
REME PR A i - B S X AR EE,
HAFEHE G N -ZBRAGEFBAMEEDBE;
FFELMEH RAEARS WA MENE-6AL-6),
(2 12 P B7 40 B R AR L Ab o o5 AL B , 490 361 P B 40 A
KABBAREELES- 1. FEETUSHREMT
ER M/ METR-EE G WMHEEEM B 1EiX
ERESEMES T /INRERBELE S FEZNBE
BRHREHERE, RO EQ RGO, BFIER 4
FSGS®,
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