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Abstract

Diabetic nephropathy is the consequence of diabetesellitus (DM) and it is characterized
by continuous albuminuria. The aim of the study wado investigate and correlate the lipid
profile abnormalities in different stages of albumnuria to understand the checkpoint before
progression to end stage renal disease (ESRD). Aldbof 154 type 2 diabetic patients were
included in the study. Urine samples of all patierst were subject to biochemical analysis and
divided into diabetes with normoalbuminuria (n=52), diabetes with microalbuminuria
(n=51), and diabetes with overt proteinuria (n=51)groups, depending upon urinary albu-
min creatinine ratio (ACR) of <30mg, 30-300 mg, anct300 mg/24 hours respectively. Statis-
tical analysis was done by using One Way ANOVA an&earson’s correlation coefficient.
All lipid profile parameters, such as total cholestrol (TC), triglycerides (Tg), low density li-
poprotein (LDL), very low density lipoprotein (VLDL ) mean values except high density li-
poprotein cholesterol (HDL-C) were increased in allthe three groups i.e. diabetes with
normoalbuminuria, diabetes with microalbuminuria, diabetes with overt proteinuria, were
significantly increased at P<0.005 and found to b positive correlation with ACR. Dyslip-
idemia concurrently with microalbuminuria should be considered as alarming signal for
both cardiovascular disease (CVD) and ESRD. Therefe, detection of dyslipidemia with a
corresponding microalbuminuria in the beginning of DM and accordingly therapeutic in-

tervention could control the resulting cardiovascudr or renal complications.
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Introduction

Diabetic nephropathy is the consequence of dialreé&ds
litus (DM) and it is characterized by continuouluathin-
uria, elevated blood pressure, decreased glomédiiitar

tion rate (GFR) and high risk of CVD. The epiderogit

cal studies have revealed that genetic susceptilslian
important factor in the development of diabetic mepa-
thy in patients with both type 1 and type 2 diabe@ther
contributing risk factors are glomerular hyperétion,
smoking, dyslipidemia, levels of proteinuria, aralice
of protein and fat in the diet [1, 2].

The incidence of DM is increasing rapidly and stsdi
have suggested that an abnormal lipid profile mbdtes
may lead to worsening the condition and direct die

ease to renal impairment [3]. Glomerular and tubulo

interstitial injury caused by elevated lipoprotearsd lip-
ids in DM contribute to the progression of diabeteph-
ropathy. However, treatment of dyslipidemia canuced
albumin excretion [4]. Abnormal lipid profile algesults
in cardiovascular morbidity and mortality assodiatéth
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diabetic nephropathy. Early hemodynamic changes of

glomerular hyperperfusion and hyperfiltration am- f
lowed by leakage of albumin from the glomerularikap
laries and structural changes such as glomerutarbant
membrane thickening, glomerular hypertrophy, glamer
losclerosis, mesangial cell expansion, and podadoytey
[5]. Clinical manifestations of diabetic nephropatim-
clude a decrease in the GFR and an increase ifs lefie
urinary albumin excretion (UAE) [6].

The aim of the study is to investigate and coreecliie

DM-associated lipid profile abnormalities in diféert

stages of albuminuria and to evaluate the checkpnin
controlling before the progression to ESRD.

Materials and Methods

Patients

The study was carried out at College of Applied Mad
Sciences, and the subjects were recruited from King
dul Aziz University Hospital, Riyadh. A total of 4%ub-
jects were included in the study; 111 males anded4
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males. An informed consent was taken from all padie
and institutional ethical committee approved thedgt
Age of the subjects ranged between 35-80 yearsitend
patients were diagnosed with type 2 DM not less tBa
years. Patients having proteinuria due to othesares
like, pregnancy, hypertension, urinary tract infact
heart failure and some other chronic disorder weete
cluded from the study.

Sample Collection

After overnight fasting, 8 ml of venous blood saewl
were collected in clean glass tubes and 1 ml ofpsam
was taken in an EDTA coated tube for the estimatibn
HbALlc. For further biochemical investigations senvas
separated by centrifugation at 3000 rpm for 10 maigiu
and kept at -20° C until analysis. For urine arialys1-
hour urine sample was collected in a labeled cf@astic
container.

Chemical and techniques

Al-Jameil/Khan/Arjumand/Khan/Tabassum

cured by ROCHE. LDL-C and VLDL-C were estimated
by Friedewald's equation [10]. HbAlc was estimédigd
direct enzymatic method. Reference ranges of variou
parameters according to the kits manufacturer arfola
lows; FBG (120 mg/dl), PPBG(200 mg/dl), HbAlc
(5.5%), urea (7-20 mg/dl), creatinine (0.5-1.2 nijg/@iC
(200 mg/dl), Tg (150 mg/dl), HDL-C>(40-50 mg/dl),
LDL-C (120 mg/dl), VLDL-C (5-40 mg/dl), TC/HDL-C
ratio (4), ACR(males 2-20 mg/mmol & females 2.8-28
mg/mmol).

Statistical Analysis

Data were represented as mean * SD values shothe in
tables. Statistical analysis was done by using veae-
ANOVA to find out the difference between the grows
0.05 level of significance, and to trace out thsifan of
difference between each pair of means a post hgi¢c te
"Tukeys Honest Test" was applied at 0.05 leveligrhi-
cance. Pearson's correlation coefficient was cosguhas

Albumin estimation was done by turbidimetric method Petween ACR and lipid profile parameters in aller
and according to the American Diabetes AssociatiofOUPS to know the correlation, and the correlatioeffi-

(ADA) based on 24-hour urinary albumin excretiovels
[7]. Patients were categorized into three groujshetes

cient (r) values were represented, at 0.05 leveligrfifi-
cance.

with normoalbuminuria when albumin is excreted less

than 30 mg/24 hrs., diabetes with microalbumin@8@-
300 mg/24 hrs.), diabetes with macroalbuminuriaO(>3
mg/24 hrs.). Urinary creatinine was estimated bfeda
method and taken as a cofounder for the estimaifon
ACR [8]. Creatinine clearance (CrCl) was estimalgd
Cockcroft-Gault formula [9]. Serum analysis for tfag

Results

In the present study, a total of 154 type 2 dialmibjects

were included, out of them 111 were males and 4% we
females. Mean age of the subjects was 55 yearde Tab
depicts the number of males and females diabetitts w

blood glucose (FBG), post prandial blood glucoserormoalbuminuria, diabetes with microalbuminuried an

(PPBG), urea, creatinine and lipid profile paramseteere

diabetes with overt proteinuria groups, with meaSD»

analyzed by the fully automatic analyzer, ROCHE modvalues of age and various biochemical parametdns. T
ule Cobas 6000 (C-501 and C-601), and kits were praesults upon comparing by one way ANOVA in the abov

Table 1. Baseline characteristics of all subjects

Diabetes with normo
albuminuria (n=52)

Diabetes with micro
albuminuria (n=51)

Diabetes with overt P value
proteinuria (n=51)

Male 32 38 41
Female 20 13 10

Age 50.3+10.2 61.6 + 10.8 66 +11.9 <0.005
FBG 1795+ 298 191.2 +56.8 163.3 +23.%7 <0.005
PPBG 302.2 + 46% 320.3+89.8 279.9+49.5 <0.05
HbAlc 95+2.F 9.8+1.5 9.93+1.26 NS
Serum urea 15.8+ 23 35.4 +15.7 36.6 + 16.5 <0.005
Serum creatinine  1.06 + 154 2.09 + 0.58 4.05+1.17 <0.005
UAE 15.7 + 4.3 117.3+45.68 377.3+46.9 <0.005
ACR 1.2+0.4 17 +5.7 105.5 + 63.6 <0.005
CrCl 100.8 + 134 47.3 +13.7 48.9+11.6 <0.005

Mean = SD values of each group. Value not sharamgessuperscript differs significantly at P < 0.8 is not significant.
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Table 2. Lipid profiles of subjects with and without proteiia

Diabetes with Diabetes with Diabetes with overt P value
normoalbuminuria microalbuminuria proteinuria
TC 216.2 £ 69.% 174.2 + 38.8 260.3 +£24.7 <0.005
Tg 214.3 +54.1% 148.8 +60.4 183.4 +29.3 <0.005
HDL-C 482 +7.7 322+53 320+4.2 <0.005
LDL-C 131.2 +49.9 124.1 +52.2 169.3 +30.2 <0.005
VLDL-C 425+ 10.7 335+19.9 36.2 + 6*° <0.005
TC/HDL Ratio 41+18 5+1.4 78+1.3 <0.005

Mean = SD values of each group. Values not shasarge superscript differ significantly at P < 0.05.

Table 3. Correlation coefficient between ACR and lipid graeters

Diabetes with
normoalbuminuria

microalbuminuria

Diabetes with overt
proteinuria

Diabetes with

TC 0.18* 0.20*
Tg 0.16* 0.18*
HDL-C -0.19 -0.13
LDL-C 0.16** 0.12

VLDL-C -0.18* 0.15*
TC/HDL Rato  0.17* -0.09

0.24*
0.19*
-0.24**
0.26*
0.18*
0.19*

(-) indicates negative correlation, * P<0.05, *4B.01

mentioned groups were significantly different a& h005
level of significance, and values not sharing sauonger-
scripts differ significantly at P< 0.05.

Lipid profile parameters were described and congpare
Table 2. Mean + SD values of TC, Tg, LDL, VLDL an
TC/HDL ratio were significantly increased in alktthree
groups. Upon conducting the Post hoc test, it wlas o

d

served that mean values of Tg, HDL, VLDL and TC/HDL

ratio in diabetics with microalbuminuria group eiffsig-
nificantly from the diabetics with normoalbuminuiat
not from the diabetics with overt proteinuria grodjC
was significantly different between all three greup

Thecorrelation coefficient between ACR and lipid plefi

CVD, diabetic nephropathy as well as other compitica
of DM [12].

In the present study according to furtherance ef atpg-
es of diabetes can also be observed headway. FBG an
PPBG were increased in DM with microalbuminuria
group than DM with normoalbuminuria and DM with
overt proteinuria, and both variables were sigatriity
differ at P<0.05 with DM with overt proteinuria gno.

Elevated levels of HbAlc were seen in DM with overt
proteinuria with no statistically significant diflence be-
tween all the groups (Table 1). This may be reduitem
the long course of disease. HbAlc is referred taabe

parameters is shown in Table 3. When analyzed én thmportant marker for the assessment of glycemidrobn

aforementioned groups, ACR was positively correlate
with TC, Tg, LDL,VLDL and found statistically sigfi
cant, while HDL in all the groups and VLDL in didhos
with microalbuminuria were found to be negativedyre-
lated at P<0.05.

Discussion

It has been predicted that worldwide the prevaleoice
diabetes (DM) in adults would increase to 5.4% oy t
year 2025, since the prevalence rate of 4.0% irb189s
expected that much of this increase in prevaleatzwill
occur in developing countries. In developing coesir
most of the diabetic patients are in the age rafg@®—64
years; while in developed countries most of thea>&5
years [11]. Therefore, increasing diabetic prevadewill
inevitably result in increasing proportions of de&tom
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over a prolonged period of time, which moves inafial
with DM-induced complications [13].

In renal insufficiency, creatinine clearance andRGde-
crease and inversely related to serum urea antirirea
Although serum creatinine has great prognostic evalu
compared to urea for anticipating inimical outcoméar-
ious studies showed that the serum urea level aseck
proportionally to the increase in serum creatijiidg 15].
Similarly in our study, serum urea and creatininerev
found to be increased with the advancement of thsbe
towards glomerular injury. Regardless with the éased
level of serum urea and creatinine in DM with noatro
buminuric patients both the parameters differ a.Bx
from different stages of renal insufficiency (Tallg.
These results found to be similar to the finding®opet

229



et.al. [16]. Therefore, continued hyperglycemia tead
to irretrievable damage to kidneys.

Rosario [17] reported that dyslipidemia is freqiyemio-
ticed in patients with type 2 DM. The altered ligcbfile
rises from insulin resistance and defective insalition,
on lipoprotein metabolism. Thus, there is increalgsot
lysis with consecutively increased VLDL-C synthedig
rich LDL synthesis, increased Tg's and quick breakd
of HDL-C [18].

Al-Jameil/Khan/Arjumand/Khan/Tabassum

teinuria; but the values in the groups were fouritth \a&
significant difference when compared with diabetith
normoalbuminuria group (Table 2). HDL-C was found
negatively correlated with ACR (Table 3). It furwets in
cellular cholesterol efflux and has anti-inflammgtand
anti oxidative properties. The reduced HDL-C levahd
increased risk of cardiovascular complication arell w
established [28-30].

From the present study it is evident that gluceselk,
lipid profile and early proteinuria should be catigd so

Several studies have suggested the link betweearhyp that further complications could be restricted. ¢mp

cholesterolemia in type 2 diabetic patients andotioeno-
tion of disease towards renal impairment [19, 2@]this
variable in DM is positively linked to cardiovasaul
events, proteinuria in DM may also forecast for shene.
Ravid et.al. [21] found that serum cholesterol Isvia
type 2 DM significantly related to the level of athinu-
ria. Similarly, Gall et.al. [22] also showed fellship be-

tween hypercholesterolemia and urinary albumin excr

tion (UAE).

In the present study increased TC and LDL-C diffigr
nificantly between the three groups (Table 2) andip
tively associated with ACR when correlated forrathges
of albuminuria at P<0.05 and P<0.01 (Table 3). &led
levels of LDL-C showed the requirement of lipid lew
ing therapy in our patients to limit the progressad dis-

ease towards CVD and ESRD. A review implies that th L
incidence of CVD can be controlled by the treatmat

lipid lowering therapy in diabetic nephropathy. idigo-

wering therapies may prevent micro-vascular coraplic ,

tions through pleiotropic effects like endotheligisfunc-

tion, inflammatory pathways and vascular endothelic

growth factors (VEGF) [23, 24].

With the raised levels of TC, LDL-C, the levels b,

tantly, a correlated lipid profile and albuminusiaould be
considered as alarming signal, so that by usingpetic
strategies, factors which are responsible for worggthe
condition and dragging the disease towards CVD and
ESRD could be properly managed.
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