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ABSTRACT

Introduction: The earliest clinical evidence of nephropathy is the appearance of low but abnormal levels of albumin
in the urine, referred to as microalbuminuria, which is defined as a level of urinary albumin excretion in excess of the
upper limit of reference range for non-diabetic subjects. Once overt nephropathy sets in, progression of nephropathy
can only be slowed down but cannot be reversed with the present treatment.

Material and methods: 20 type 2 diabetic patients with increase Albumin excretion ratio (AER), 11 type 2 diabetic
patients with normal AER and 10 healthy control subjects were enrolled in the study after written consent. Full
medical history and clinical examination was done .Investigations of the blood for random blood glucose and two
hours post prandial was done. Random urine samples were collected from all participants for determination of
albumin to creatinine ratio (ACR). Urine microalbuminuria was determined by Immunoturbidometry-Latex method
using BioSystems kit.

Results: ACR level showed significant reduction in the two studied patients groups after fluvastatin therapy (p
=0.005; for group I) and (P=0.044; for group II) compared to corresponding values before treatment.

Conclusion: Statin is one of the drugs which has positive effect on the nephropathy of diabetes type 2.
Recommendation: The use of high doses of fluvastatins in DM patients, be considered to be safe and well tolerated,
however further investigations are needed to evaluate the effect of high dose statins for a large period of time.
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INTRODUCTION

The earliest clinical evidence of nephropathy is the appearance of low but abnormal levels of albumin in the urine,
referred to as microalbuminuria, (Mark E et al, 2004) which is defined as a level of urinary albumin excretion in
excess of the upper limit of reference range for non-diabetic subjects and which is classically undetectable by
Albustix Dipstix test. Albustix shows a positive result at around 250-350 mg/L. (Shankar P 2004) Without specific
interventions, 20—40% of type 2 diabetic patients with microalbuminuria progress to overt nephropathy, but by 20
years after onset of overt nephropathy, only about 20% will progress to end stage renal disease ( ESRD).

(Mark E et al, 2004) In addition to its being the earliest manifestation of nephropathy, albuminuria is a marker of
greatly increased cardiovascular morbidity and mortality for patients with either type 1 or type 2diabetes.
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Thus, the finding of microalbuminuria is an indication for screening for possible vascular disease and aggressive
intervention to reduce all cardiovascular risk factors (e.g., lowering of LDL cholesterol, antihypertensive therapy,
cessation of smoking, institution of exercise, etc.). (Mark E et al, 2004, Chang C et al, 2011) Once overt nephropathy
sets in, progression of nephropathy can only be slowed down but cannot be reversed with the present treatment.
(Shankar P 2004) Early renal changes in diabetes are characterized by kidney enlargement, glomerular
hyperfiltration and increased synthesis of extracellular matrix. (Khamaisi M et al, 2003) One of the dominant
histological features of the abnormal kidney from diabetics is the expansion of the mesangium, and particularly over
secretion and deposition of extracellular matrix (ECM) proteins (such as collagen IV, fibronectin and laminin B1). In
addition, an imbalance in the control of mesangial cells (MC) proliferation appears to play an early and crucial role
in the initiation and progression of glomerulosclerosis. (Geoffroy K et al, 2005) Diabetic retinopathy (DR) is the
leading cause of blindness in the Western world and is characterized by abnormal angiogenesis which results in new
vessels that are often immature and play a pathological role in retinopathy, contributing to both vitreous hemorrhage
and fibrosis. In addition, increased vascular permeability leading to plasma leakage accounts for the development of
macula edema, disrupting visual function. (Nakagawa T et al, 2009) Diabetic nephropathy is also characterized by
abnormal angiogenesis driven by several factors, including tissue ischemia and hyperglycemia. This abnormal
angiogenesis results in new vessels that are often immature and play a pathological role in nephropathy. (Nakagawa
T et al, 2009, Advani A et al, 2012) Intriguingly, the progression of both diabetic retinopathy and nephropathy is
altered by vascular growth factor signaling through receptor tyrosine kinases, specifically involving the vascular
endothelial growth factor (VEGF-A) and angiopoietin families.( Nakagawa T et al, 2009) 6)

The study was designed to evaluate the alteration of ACR of diabetic patients after using statin drug.

SUBJECTS AND METHODS

Subjects

After the approval of the ethics committee of the medical research institute .The present study was conducted on 41
subjects categorized as follows:

Group (I): Included 20 type 2 diabetic patients with increased urinary albumin excretion rate (AER).
Group (I1): Comprised 11 type 2 diabetic patients with normal urinary albumin excretion rate.
Control group: Ten healthy volunteers of comparable age and sex to the patients group were served as controls.

All patients were recruited from the internal medicine department in the Medical Research Institute, Alexandria
University. Subjects with any conditions other than diabetic complications that can affect vascular endothelial
growth factor (VEGF-A) and or angiopoietin -2 were excluded such as tumors, collagenic disorders and hepatitis C.
Written consents were obtained from all participants before entry in the study.

METHODS

The followings were done to all the enrolled subjects:

Detailed history taking and full clinical examination with special stress on duration and treatment of diabetes, any
complaints due to diabetic complications and determination of blood pressure.

Blood sampling

1. Fasting blood sample

Ten milliliters venous blood sample was taken from each subject after 12-14 hours fasting. Part of the sample was
withdrawn on EDTA-disodium salt for determination of (HbAlc) while the rest was left for clotting. Serum was
rapidly and carefully removed from the red cells by centrifugation at 1500 rpm for ten minutes. It was then divided
as follows:

e An aliquot was immediately used for determination of some laboratory investigations such as: Fasting blood
glucose, creatinine, uric acid concentrations, Aspartate transaminase (AST), Alanine taransaminase (ALT),
Creatine kinase (CK), activities and lipid profile.

e Another aliquot was divided into two parts in an eppendorf tubes one of them stored at -20°C for serum
VEGF-A determination. And the other stored at -80°C for ANGPT-2 determination. Both thawed just before
the assay.
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2. Post prandial blood sample

Two milliliters venous bloods were taken from all studied subjects exactly 2 hours after breakfast. Serum was
separated and used for post prandial serum glucose estimation.

Urine sampling

Random urine samples were collected from all participants for determination of albumin to creatinine ratio (ACR).
Determination of urine microalbuminuria: (Edmund L et al, 2006)

Urine microalbuminuria was determined by Immunoturbidometry-Latex method using Bio Systems kit. Albumin in
the urine sample causes agglutination of the latex particles coated with anti-human albumin. The increase of the
particles agglutination is proportional to the albumin concentration and can be measured immunoturbidometrically.

Albumin/creatinine ratio:

Microalbumin in urine (mg/L) x1000
ACR (mg/g) =

creatinine in urine (mg/dl) x10

The urine creatinine value is multiplied by 10 to convert mg/dL to mg/L, then divide the urine albumin value by the
urine creatinine value to arrive at the ratio, then multiply by 1000 to express the value as (mg albumin/g creatinine).

RESULTS

Table 1 showed demographic data of the study groups: The present study included 11 diabetic patients with normal
albumin excretion rate (AER),their age ranged between 23-42 years with a mean of 30.55 £+ 1.91 years (group I).
This group included 5 (45.5%) males and 6 (54.5%) females. Group II included 20 diabetic patients with increased
AER, their age ranged between 44-66 years with a mean of 54.75 + 1.53 years .This group included 6 (30.0%)
females and 14 (70.0%) males. Ten healthy subjects are included as controls, their age ranged between 20-67 years
with a mean of 38.10 + 5.16 years. This group included 5 (50%) males and 5 (50%) females as shown in table (1).

The duration of diabetes mellitus in diabetic patients with normal and increased albumin excretion rate is shown in
table (2) .In group (I) the duration of diabetes mellitus ranged between 2.0 — 9.0 years with a mean of 5.09 £ 0.69 and
in group (II) the duration of diabetes mellitus ranged between 8.0 — 35.0 years with a mean of 20.30 £+ 1.62.

Table-1: Age and sex of diabetic patients with normal and increased albumin excretion rate (AER) and of
control subjects.

Diabetic patients with Diabetic patients with Controls
normal AER (n =11) increased AER (n = 20) (n=10)
No. % No. % No. %
Sex
Male 5 45.5 14 70.0 5 50.0
Female 6 54.5 6 30.0 5 50.0
Age
Range 23.0 —42.0 44.0 — 66.0 20.0 - 67.0
Mean + SE 30.55+ 1.91 54.75 + 1.53 38.10 £5.16
Median 30.0 54.50 34.0
Table-2: Duration of diabetes mellitus in diabetic patients with normal and increased albumin excretion rate
(AER).
Diabetic patients with Diabetic patients with

normal AER (n =11) increased AER (n =20)

Duration of DM

Range 2.0-9.0 8.0-35.0
Mean + SE 5.09 £ 0.69 20.30 = 1.62
Median 5.0 20.0
International Journal of Applied Biology and Pharmaceutical Technology Page: 198

Available online at www.ijabpt.com




Metwally and Khalil Copyrights@2016, ISSN: 0976-4550

Individual data and mean values + SE of urinary albumin / creatinine ratio (ACR) in diabetic patients (group I and II)
before and after fluvastatin therapy and of control group are shown in table (3). The statistical analysis of the data is
shown in tables (4, 5).

The mean value of ACR in patients with normal AER was12.78 + 1.26 mg/g before starting therapy and 9.55+ 1.08
mg/g after therapy, while in patients with increased AER the mean value was 79.78+21.98 mg/g before therapy and
59.97 +13.35 mg/g after treatment. In control subjects, the mean value of ACR was 14.30 £1.04 mg/g.

Table-3: Urinary albumin/creatinine ratio [(ACR), mg/g] of diabetic patient with normal and increased
albumin excretion rate (AER) before and after fluvastatin therapy and of control subjects.

Diabetic patients with Diabetic patients with
normal AER (n =11) increased AER (n = 20) Controls
No. Before After Before After (n=10)
treatment treatment treatment treatment
1 7.9 7.9 34 27.8 12
2 7.1 6.4 66 63.2 14
3 14.4 5.3 61.2 48.7 17
4 12 11.2 37.2 20.2 20
5 7.9 6.8 53.6 22.6 12
6 9.2 7.8 487 90 16
7 17.8 14.6 70 302 18
8 13.7 8.5 107 38 13
9 15.7 7.4 30 29.7 11
10 18.2 15.3 61.7 62.4 10
11 16.7 13.9 60 69.5
12 90.7 66
13 60 40.5
14 59.5 43.7
15 25 504
16 40.2 579
17 70 50.8
18 80 44.8
19 24.7 23.6
20 77.7 47.5
Mean 12.78 9.55 79.78 59.97 14.30
SE 1.26 1.08 21.98 13.35 1.04

ACR levels showed insignificant difference between the diabetic group of patients with normal AER before starting
fluvastatin therapy as compared to the corresponding mean value of control group (P=0.438), while it showed
significant elevation in diabetic group of patients with increased AER before starting fluvastatin therapy as compared
to the corresponding mean value of control group, (P<0.001) as shown in (table 4). Significant elevation in ACR
level was observed in diabetic patients of group (II) before starting fluvastatin therapy as compared to the
corresponding mean value of diabetic patients of group (1), (P<0.001) as shown in table (4). ACR level showed
significant reduction in the two studied patients groups after fluvastatin therapy (p=0.005; for group 1) and (P=0.044;
for group 1) compared to corresponding values before treatment, table (4). ACR level was significantly high in all
studied diabetic patients group before starting fluvastatin therapy as compared to corresponding values of control
group, as shown in table (5). ACR level showed significant reduction in all studied diabetic patients group after
fluvastatin therapy compared to the corresponding values before treatment (p<0.034) as shown in table (5).
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Table-4: Statistical analysis of urinary albumin /creatinine ratio (ACR) @in the three studied groups.

Diabetic patients with normal Diabetic patients with
albumin excretion rate increased albumin excretion
(n=11) rate (n = 20) Controls
Before After Before After (n=10)
treatment treatment treatment treatment
ACR
Range 7.10-18.20 5.30-1530 | 24.70-487.0 | 20.20-302.0 10.0-20.0
Mean + SE 12.78 £ 1.26 9.55+1.08 79.78 £21.98 | 59.97 £13.35 14.30 £1.04
Median 13.70 7.90 60.60 48.10 13.50
p 0.005* 0.044*
pl 0.438 0.011%* <0.001* <0.001*
p2 <0.001* <0.001*

P: vs. values before treatment within the same group (Paired t-test).

p1:vs. control (Mann Whitney tests).

p2: vs. corresponding values of the other patient's group (Mann Whitney test).
*: p <0.05 considered statistically significant

@: values are expressed in mg/g.

Table-5: Statistical analysis of urinary albumin /creatinine ratio (ACR) @ of all studied diabetic
patients and of controls.

All diabetic patients
(n=31) Controls
Before After (n=10)
treatment treatment
ACR ratio
Range 7.10 — 487.0 5.30 —302.0 10.0 —20.0
Mean + SD 56.0 + 84.78 42.08 £ 53.50 14.30 +3.30
Median 37.20 29.70 13.50
p: <0.034*
P, 0.007* | 0.052

p1: vs.values before treatment within the same group (Wilcoxon signed ranks test)
p2:vs control (Mann Whitney test )

DISCUSSION

In recent years, the inhibition of 3-hydroxy-3-methylglutaryl CoA reductase by statins has demonstrated beneficial
effects in different models of progressive renal failure. It is interesting that some of the beneficial effects of statins
can be seen independent of the cholesterol reduction. (Roberto T et al, 2006, Oda H et al, 1999) In the present work
urinary ACR was significantly decreased in all diabetic patients after treatment with fluvastatin when compared to
corresponding values before treatment. Albuminuria is one of the clinical parameters for diagnosing renal damage,
particularly in cases of DN, and it has been reported to be a risk factor and predictor of ESRD. Therefore, the
reduction of albuminuria is a major goal in the treatment of DN. (Annunziata L et al, 2012) Similarly in a previous
study it was reported that, in dyslipidemic patients with CKD using fluvastatin for 2 months reduced UAE in patients
with microalbuminuria was observed .These results suggest that fluvastatin might be potentially effective to improve
renal function in addition to its cholesterol lowering effect. (Teruo I et al, 2011). One trial assessed albuminuria in
terms of urinary albumin to creatinine ratio and found a significant reduction as a result of statin therapy, (Sabrina S
et al, 2000). and other study found that statins reduce albuminuria by 47 and 48% in people with >3000mg/24Th
and 30-3000mg/241h of albumin excretion at baseline, respectively. (Douglas K et al, 2006) In a meta-analysis of
randomized, placebo-controlled trials in adults, statins were associated with statistically significant reductions in
pathologic levels of albuminuria and proteinuria.
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These effects may be due to the ability of statins to improve endothelial dysfunction, supported by other biological
evidence of such an effect. (Douglas K et al, 2006) Most studies have shown that the vasoconstriction associated with
endothelial dysfunction can be attenuated or abolished with statin therapy. (Egashira K et al, 1994, Treasure CB et al,
1995, Tsunekawa T et al, 2001) This improvement in endothelial function can be seen within 6 weeks (Dupuis J et
al, 1999) and partly results from an increase in endothelial nitric oxide activity by activation of nitric oxide release
and concurrent inactivation of superoxide. (John S et al, 1998). A reduction in serum oxidized LDL cholesterol level
may contribute to improvements in endothelial function since oxidized LDL cholesterol downregulates endothelial
nitric oxide synthase activity. (Douglas K et al, 2006) Since lipid lowering by statins reduces lipid trapping in renal
tissues, the lipid lowering itself may contribute to renoprotective effects. However, some of the renoprotective effects
of statins can be seen independent of the cholesterol reduction (Teruo I et al, 2011). Experimental data suggest that
statins reduce proteinuria at least in part by reducing inflammation and fibrosis in the renal interstitium, seemingly
through actions on monocyte chemotactic protein-1 and TGF-a. (Sabrina S et al, 2006). In an elegant study by Zoja
et al. it was shown that a combined angiotensin-converting enzyme inhibitor and statin therapy had a remarkable
antiproteinuric effect with a significant improvement in renal function. Drug combination limited glomerulosclerosis,
tubular damage, and interstitial inflammation, compared with placebo or drugs alone.

In vitro studies have established clearly that statins influence important intracellular pathways that are involved in the
inflammatory and fibrogenic responses, which are common components of many forms of progressive renal injury.
(9Statins also inhibit proliferation of cultured mesangial cells and renal epithelial tubular cells through their capability
to suppress the formation of intermediate metabolites of the mevalonate pathway, particularly the nonsterol isoprenoids,
which seem to be essential in cell replication. (Roberto T et al, 2006, O’Donnell MP et al, 1993).

Finally, the putative benefits of statins on kidney function may be attributable to their effects on proteinuria, which is
a powerful predictor of kidney function loss. (Sabrina S et al, 2006).

Recommendation

The use of high doses of fluvastatins in DN patients, conducted to our study could be considered to be safe and well
tolerated, however further investigations are needed to evaluate the effect of using high dose statins for a large period
of time with a large sample size on the studied parameters to evaluate the safety and tolerability of the drug.
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