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(Effect of low molecular weight
heparin combine with angiotensin converting enzyme inhibitor to urine albumin excretion rate and
glomerular basement membrane thickness in unilateral nephrectomized diabetic rat)

ISBN  974-638-406-6

Heparin mesangial cell (anti-proliferation)
extracellular matrix glomerular basement membrane (GBM)
(anionic charge density) ~ GBM low molecular weight heparin
(LMWH) angiotensin-converting enzyme inhibitor (ACEI) diabetic nephropathy
5 Streptozotocin-ciabetic rat (D), streptozotocin-diabetic with uninephrectomized rat
(UN-D), UN-D rat with ACEI , UN-D rat with LMWH ~ UN-D rat with combine Rx (ACEI+LMWH)
iV, (urine albumin excretion per
creatinine clearance:UAE/Ccr) GBM UN-D combine Rx (N=5)
(UAE/Ccr) GBM UN-D (N=5) (3.18+/-0.71 vs 48.46+-
822:P0.01)  (173+-132vs 278+-28.3 PO.01) UN-D with ACEI (N=4)
UN-D (4.04+-182 vs 4846+-8.22 PO.01)
GBM UN-D (216+/-17.9 VS 278+/-28.3 p>0.05) UN-D with LMWH
(N=7) UN-D (23.36+/-5.8 vs 48.46+/-8.22 P0.05)
GBM UN-D (152+/-7.7 vs 278+A28.3 p<0.01) UN-D with
LMWH UN-D combine Rx (PO.05) LMWH
albuminuria GBM LMWH ACEI
I GBM
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Heparin and derivatives can inhibit mesangial cell proliferation, extracellular matrix synthesis of
glomerular basement membrane (GBM) and also preserve anionic charge density on GBM. To study the
prevention of diabetic nephropathy by low molecular weight heparin (LMWH) and angiotensin-converting
enzyme inhibitor (ACEI). We measured urine albumin excretion rate (UAE), creatinine clearance(Ccr) and
GBM thickness after 12 weeks of treatment. Animal groups included Streptozotocin diabetic rat (D),
uninephrectomized diabetic rat (UN-D), UN-D treated by ACEI, UN-D treated by LMWH and UN-D treated
by combined drugs (ACEI + LMWH).  All study groups had similar level of plasma glucose and glycated
hemoglobin. The combined treatment group (N=5) had lower UAE/Ccr ratio and GBM thickness than control
group (UN-D) (N=5) (3.18+/-0.71 VS 4846 +/-8.22 : PO.OI and 173+/-13.2 vs 278+/-28.3 nanometer
0<0.01, respectively). The ACEI Rx group (N=4) had lower UAE/Ccr than control (N=5) group (4.04 +/-1.82
VS 48.46+/-8.22 PO.0I), but no diffemce in GBM thickness. (216+/-17.9 vs 278+/-28.3 p>0.05). The
LMWH Rx (N=7) group had lower UAE/Ccr and GBM thickness than control group (23.36+/-5.8 vs 48.46
+/-8.22 P0O.05, 152 +1-1.1 vs 278+/-28.3 PO.OI respectively). However, the LMWH Rx group still had
higher UAE/Ccr than the combined Rx group. (P0O.05) conclusion : L LMWH can prevent albuminuria
and GBM thickness in diabetic rat 2. Combination of LMWH and ACEI has additive effect in prevention of
diabetic nephropathy.
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AGE advanced glycation endproducts

ACEI Angiotensin converting enzyme inhibitor

All Angiotensin Il

BWi initial body weight

BWf final body weight

Cer creatinine clearance

D diabetic rat

GBM glomerular basement membrane

GBMT glomerular basement membrane thickness

GFR glomerular filtration rate

HbAIc glycated hemoglobin

LMWH low molecular weight heparin

PG plasma glucose

Pgc intraglomerular pressure

Ser serum creatining

UAE urine albumin excretion rate

UAE/Cer uring - bumin excretion rate per creatinine clearance ratio

UN-D Imingphrectomized diabetic rat

UN-D with ACEI  imingphrectomized diabetic rat angiotensin
converting enzyme inhibitor

UN-D with LMWH  iminephrectomized diabetic rat LMWH

UN-D combined Rx  iminephrectomized diabetic rat ACEI

LMWH
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