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ABSTRACT

Cardiovascular morbidity and morality is higher in
diabetics with proteinuria. The causative factors
for such incidence are as yet not known. We
studied lipid profiles among non-insulin-
dependent diabetics with proteinuria who
otherwise have normal blood urea and serum
creatinine concentrations and compared the results
with those who did not have proteinuria. Twenty
four-hour protein estimations were done in the
proteinuric group. Glycated haemoglobin (GHb)
was estimated in all subjects and the Pearson’s
correlation coefficients were calculated between
GHBb and the lipid fractions. Total cholesterol (TC)
and triglycerides (TG) were higher and HDL
cholesterol concentrations were lower in diabetics
with proteinuria but the statistical significance was
obtained only for TG in women on sexwise
analysis. Diabetics without proteinuria (n=53):
TC=222.6£6.5, TG=196.1 £15.7, HDLC : 52.6
t+ 2.3; diabetics with proteinuria (n = 36) : TC =
230.8 £ 7.4; TG = 218.4 £ 16.0; HDLC = 48.0 =
2.6 (all data are mean £ S.E. and mg/dl). The
correlations of GHb to lipid fractions were not
significant in diabetics with proteinuria. Neither
GHb nor lipids showed significant association
with 24-hr protein excreted in the proteinuria
group. We conclude that the lipid profiles do not
bear a relationship to the glycaemic control once
proteinuria manifests.

INTRODUCTION

Cardiovascular morbidity and mortality are higher
in diabetics than in non diabetics [1]. An
accelerated atherogenic process and
hyperlipidaemias  accompany  diabetes  [2].
Coronary heart disease is an important cause of
death in diabetics with proteinuria even before the

onset of end stage renal disease [3].
Microalbuminuria  and  proteinuria  predict
mortality in diabetes [4,5]. The wunderlying

pathogenetic mechanisms for such high mortality
are not clear. Recent studies have reported hyper
lipoproteinaemia in insulin-dependent diabetics
with proteinuria [6,7]. Although NIDDM is the

commonest form of diabetes in our country, the
effects of early nephropathy on lipids in non
insulin-dependent diabetics is much less studied.
A few studies on renal function in NIDDM
focused mainly on the renal albumin excretion
[8,9]. To our knowledge there are no studies on
lipid components in NIDDM with proteinuria.

Glycated haemoglobin (GHb) is a
chronobiochemical record of the glycaemic status
of the preceding 8-12 weeks. With progression of
renal impairment, hypoalbuminaemia takes
precedence in causing hyperlipidaemias [10]. We,
therefore postulate that the relationships of GHb
with lipids may be different in those with
proteinuria compared to those without proteinuria.
With this background, we studied, the glycaemic
control and lipid profiles in NIDDs with
proteinuria who otherwise had normal renal
function.

MATERIAL AND METHODS

Eighty nine NIDDs above the age of 30 years,
confirmed diabetics after an oral glucose tolerance
test according to the diagnostic criteria of WHO
formed the subjects for this study [11]. The
selection criteria were as follows: The sampling
was done at random and included only those
diabetics who had proteinuria with normal blood
urea and serum creatinine concentrations, no
clinical evidence of any other renal disease and a
normal body mass. 24-hr urine protein was also
estimated in them. Subjects with disorders like
liver disease, renal failure and endocrine disease
known to interfere with lipid levels were excluded.
Another 53 NIDDs without proteinuria and
fulfilling all the other criteria served as controls.

Fasting venous blood samples were collected in
the morning after an overnight fast. Blood glucose
and urea concentrations were estimated on the
autoanalyser (Technicon instruments, Tarrytowen,
NY). GHb was estimated using the method of
Fluckiger and winterhalter [12]. Total Cholesterol
was measured by the procedure of Zlatkis
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et al [13] and triglycerides by the method of
Mendez et al [14]. High density lipoprotein
cholesterol (HDLC) was estimated by polyanion
precipitation method [15]. Low density liprprotein
cholesterol (LDLC) was calculated using the
formula of Freidwald et al [16]: LDLC = TC -
(HDLC + TG/S). Proteinuria was confirmed using
sulphosalicylic acid test. Twenty four-hour urinary
protein was estimated in the proteinuric group
using turbidimetirc method and serum creatinine
was measured on the basis of Jaffe’s reaction [17].
Body mass index (BMI) was calculated as weight
in Kg/height in square meters. Blood pressure was
recorded in the left upper arm in the sitting
position and hypertension was diagnosed if
systolic blood pressure was = 160 mm of Hg
and/or diastolic BP > 95 mm of Hg. Ophthalmic
examination was done after full dilation of the
pupils and retinopathy was recorded according the

RESULTS

The demographic data and BMI of diabetics
without and with proteinuria are shown in Table 1.
The diabetic women with proteinuria had higher
BMI than those without proteinuria ( t = 6.08, P <
.01), while the all other general characteristics
were similar.

Table 2 shows the fasting blood glucose, GHb and
lipid profiles in diabetics without and with
proteinuria. Statistical comparisons between the
diabetics without proteinuria and with proteinuria
did not show significant difference except in the
women with proteinuria The women with
proteinuria ( n = 15) had significantly higher TG
concentrations, compared to women without
proteinuria ( n = 22, 249.2 + 26.6 vs 182.3 £ 19.9
mg/dl, P =2.11, p < .05).

criteria described elsewhere [18].

Table 1
Demographic data and BMI
Without Protenuria With Protenuria
Male Female Total Male Female Total
Age 446+2.2 47.0+1.2 456+1.0 48.8+1.6 455+1.9 47.4+1.3
(n=31) (n=22) (n=53) (n=21) (n=15) (n=36)
B.M.I 224 +0.4 21.4+£05 22.0+0.3 21.6 £0.6 26.4 £ 0.7 23.6 £ 0.6
(n=31) (n=22) (n=53) (n=21) (n=15) (n=36)
Table 2
Lipids in NIDDs with proteinuria’
Group & Gender Fasting blood  GHb Total Cholesterol triglycerides High density  Low density
Glucose lipoprotein lipoprotein
cholesterol cholesterol
(n) mg% % mg% mg% mg% mg%
Without 205.5 12.5 222.6 196.1 52.6 129.7
Proteinuria (n=53) +10.3 +0.55 +6.52 +15.67 +2.31 +5.99
men 188.6 12.6 219.1 205.9 52.9 123.2
(n=31) +16.59 +0.79 +8.79 +23.02 +3.09 +7.68
women 229.4 12.3 227.6 182.3 52.2 138.9
(n=22) +16.39 +0.72 +9.65 +19.89 +3.49 +9.40
With proteinuria 197.6 12.0 230.8 218.44 48.0 137.4
(n = 36) +10.09 +0.47 +7.36 +16.04 +2.61 +7.7
men 200.6 12.9 2255 196.4 44.0 140.2
(n=21) +13.19 +0.68 +9.66 +18.93 +3.69 +9.14
women 193.6 10.7 238.3 249.2 53.1 131.3
(n=15) +16.09 +0.44 +11.39 +26.59 +3.26 +10.89

* all data expresses as mean + S.E.M. and comparisons made between diabetics without proteinuria and with proteinuria.
** compared tto women with proteinuria, t =2.11, p < 0.05.

The coefficients of correlation [19] between GHb  relationship was found between GHb and FBG
and lipids are shown in Table 3. Strong and between TC and LDLC in both the groups. In
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diabetics with  proteinuria, the following
correlations between the parameters were
significant in men: FBG vs TG (p < 0.001), GHb
vs TC (p <0.05), GHb vs TG (p<0.001), TV vs TG
(p<0.05); and in women :FBG vs HDLC (p<0.01),
GHD vs TC (p<0.02). In the group with proteinuria
none of the correlations to lipids were significant
except the one between TC and HDLC (0.5) in
men .

The 24 hr urinary protein in mg in the 36 diabetics
with proteinuria was 499.6 £ 66.4 (468.8 + 63.5 in
men ( n = 21) and 542.8 = 134.7 in women (n =
15). In the group without proteinuria , blood urea
(in mg/dl) was 25.3 = .7 ( n =53); 254 £ 0.9 in

men (n=31) and 25.0 £ 1.0 in women (n=22).
Serum, creatinine (in mg/dl) was 1.1 = .05 (n=53);
1.1 £ .35in men (n=31) am dl.1 £ .08 in women
(n=22). In diabetics with proteinuria blood urea
was 23 = 1.3 in men (n=21) and 21.9 = 1.2 (n=15)
in women. Serum creatinine was 0.9 + 0.4 (n=36);
0.9 £ 0.6in men (n=21) and 0.9 £ 0.3 in women (n
= 15). The concentrations of blood urea and serum
creatinine were not different between the groups
without and with proteinuria. Thirty and 21% of
those without it were detected to have
hypertension. Diabetic retinopathy was found in
19% of the subjects with proteinuria and 4% of
those without protenuria.

Table 3
Correlation of GHbD to lipids in NIDDs with proteinuria

Without Proteinuria ~ Fasting Blood GHb Total Cholesterol ~ Triglycerides High Density Low Density
(n=53) Glucose % (mg/dl) (mg/dl) Lipoprotein Lipoprotein
(mg/dl) Cholesterol Cholesterol
‘With Proteinuria (mg/dl) (mg/dl)
(n=36)
FBG
Men 0.842(0.001) 0.478(0.01) 0.587(0.001) 0.42(NS) 0.145(NS)
Women 0.760(0.001) 0.336(NS) 0.026(NS) 0.541(01) 0.133(NS)
Both 0.740(0.001) 0.425(0.01) 0.335(0.02) 0.236(NS) 0.185(NS)
GHb
Men 0.626(0.001) 0.391(0.05) 0.524(NS) 0.06(NS) 0.1(NS)
Women 0.587(0.02) 0.492(0.02) 0.069(NS) 0.419(NS) 0.379(NS)
Both 0.566(0.001) 0.417(0.01) 0.361(0.01) 0.179(ns) 0.186(NS)
TC
Men 0.393(NS) 0.236(NS) 0.431(0.05) 0.223(NS) 0.761(0.001)
Women 0.383(NS) 0.598(0.01) 0.03(NS) 0.392(NS) 0.868(0.001)
Both 0.376(0.05) 0.241(NS) 0.29(0.05) 0.284(05) 0.802(0.001)
TG
Men -0.005(NS) 0.335(NS) 0.136(NS) -0.27(NS) -0.107(NS)
Women -0.059(NS) 0.003(NS) 0.094(NS) -0.146(NS)  -0.339(NS)
Both -0.039(NS) 0.087(NS) 0.150(NS) 0.027(NS)  -0.199(NS)
HDLC
Men 0.113(NS) -0.129(NS) 0.455(0.05) 0.092(NS) -0.165(NS)
Women 0.188(NS) -0.007(NS) -0.04(NS) -0.173(NS) -0.092(NS)
Both 0.093(NS) -0.194(NS) 0.31(NS) 0.183(NS) -0.063(NS)
LDLC
Men 0.393(NS) 0.212(NS) 0.8(0.001) -0.288(NS) -0.022(NS)
Women 0.166(NS) 0.076(NS) 0.665(0.001) 0.326(NS) -0.074(NS)
Both 0.246(NS) 0.228(NS) 0.724(0.001) -0.337(NS) -0.128(NS)

NS= non significant; the value are coefficients of correlation and those in the parentheses represent statistical significance ( p value)

None of the Pearson’s coefficients calculated
between the 24 hr protein and each of the other
parameters were significant ( n = 36; men = 21,
women = 15). The values were: Protein vs FBG:
0.139; 0.155 in men, 0.148 in women; Protein vs
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GHb: - 0.158; -0.053 in men, -0.146 in women;
Protein vs TC: 0.086; 0.47 in men , -0.101 in
women; Protein vs TG: 0.258;0.098 in men, 0.349
in women; Protein vs HDLC : 0.067; 0.319 in men
, -0.24 in women; Protein vs LDLC : 0.059; -0.116
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in men and -.034 in women respectively. All data
expressed in results are mean + SEM.

DISCUSSION

Hypertriglyceridaemia is an important lipoprotein
abnormality at the early stage of renal impairment
(20). In the present study, we did not observe any
differences in the concentrations of TC,HDLC and
LDLC between diabetics with and without
proteinuria. TG concentrations are higher in
diabetics with proteinuria and they were
statistically significant in women. This may be due
to the higher body mass of women. This may be
due to the higher body mass of women with
proteinuria. Alternately, proteiniuria has an effect
on TG metabolism. There are no similar studies in
NIDDs for comparing our observations. The
present study differs from many others in that it
was done in those without evidence of renal
failure. Winocour et al [6] reported higher TC and
lower HDLC concentration in insulin-dependent
diabetics with proteinuria. A study by Vanini et al
[7] in IDDM with albuminuria and with normal
creatinine clearance noted increased TG, TC and
LDLC levels. Elkeles et al found lower
HDLC/LDLC ratio in women with proteinuria in
insulin requiring diabetics [21]. The -earliest
clinical sign of nephropathy is proteinuria [22].
Higher protein excretion is associated with higher
cardiovascular morbidity after accounting for the
effects of BP in the diabetic [8]. Even in non-
diabetics, proteinuria poses a risk of early
mortality [23]. Relative morality due to the
underlying cardiovascular disease is higher in
women than in men. Borch-Johnsen and Kreiner
found sex as an important variable in diabetics
with proteinuria and the relative mortality as 2.6
times higher in women [4]. Since we aimed to
look at the lipid profile in diabetics, it was not
possible to look at the morbidity and mortality
patterns. Further studies in large sample data are
required for this problem. However our results and
those of Borch-Johnson and  Kreiner’s
corroborative evidence support that proteinuria is
an important factor to mediate the alterations in
lipids as observed here. This is furthermore
supported by the correlations between GHb and
lipids which was examined to determine whether
the alterations in lipids were secondary to
glycaemia or are of different origin (vide infra).

There have been several studies on the
relationships [24-44] between metabolic control
and lipids. Majority of the studies observed a
positive association of GHb with TC and TG
[25,27,30,31]. The observations on the association

of GHb and with HDLC is not clear with reports
of positive [33], negative [29,32] and no
association [26].

The results in the present study in NIDDM without
proteinuria showed relationships between GHb
and TC and TG and no relationship with HDLC.
This is in accordance with many previously
published reports. In diabetics with protenuria.
GHb did not correlate with TC, TG and HDLC,
i.e., the relationships of GHb to lipids are not
similar in diabetics with and without proteinuria.
As sex differences in lipid profiles is documented
[34], we analysed the coefficients sex wise. Except
GHb versus TC, in both groups of women with
and without proteinuria, all other correlations were
non significant. Thus, overall a lack of
relationships of GHb and lipids, in diabetics with
proteinuria, is found. Usitupa et al [24] found a
lack of correlation between glycaemia and TG in
femal NIDDs. Lack of a significant relationship of
GHD to the concentrations of TC, TG and HDLC
was noted by Semenkovich et al [35] in black
women with IDDM in the lipid profiles in women.
All these observations lend much support to our
postulate that glycaemia is not the any key factor
in deranging lipoprotein metabolism.

Surprisingly, none of the parameters of
carbohydrate and lipid derangements correlated
with the amount of protein excreted in 24 hrs in
diabetics with proteinuria. Vannini et al [7]
observed that in IDDS there were no significant
correlations between serum lipids and the amount
of proteinuria. They also found higher TC, TG,
LDLC and lower HDLC in patients with
albuminuria and without renal failure. Our results
in NIDDS are consonant with their findings.
Bending et al [37] observed that long term
improvement in glycaemia had no influence on
clinically mainifested proteinuria in diabetics . Our
results should not be interpreted to conclude that
glycaemic control is unimportant in early
nephropathy, as it is increasingly appreciated now,
that the benefits of good metabolic control and
management are manifold.
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