Serum Lipid Profile in Non-insulin-dependent Diabetes Mellitus

Associated with Obesity

Abdul Hamid Zargar* , Farooq Ahmad Wandroo , Mool Brahman Wadhwa**, Bashir Ahmad Laway*,

Shariq Rashid Masoodi” , Nissar Ahmad Shah”

INTRODUCTION

Non-insulin-dependent diabetes mellitus (NIDDM) is
an independent risk factor for coronary artery disease
and risk of coronary disease is three to four fold
increased in patients with NIDDM compared with
nondiabetic population [1-4]. Patients with Type 2
diabetes are frequently affected by atherosclerotic
vascular disease. These patients often have
abnamalities of both quantity and qulity of
lipoproteins, that, among dher factors, might be
responsible for the increased incidence of vascular
complications [5]. Several studies were condtcted to
find out the lipid abnormalities in diabetes mellitus
and to ascertain the dfect of anti-diabetic treatment
on these &normalities [4-9]. In this study we
examined the serum lipid profile in obese Type 2
diabetics with fair to good control.

SUBJECTSand METHODS

This dudy was conducted on 50 obese NIDDM
patients and 20 doese controls with normal glucose
tolerancetest (GTT) [10]. The aiteriafor selection of
caseswas:

1. A known dabetic on dietary control or on
sulfonylurea drugs with the blood sugar in the
accetable range of control viz. fasting blood
sugar 70-110 mg/dl; pre-prandia blood sugar 70-
130 mg/dl; one hou post-prandial blood sugar
100180 mg/dl and two hour post-prandial blood
sugar 80-150mg/dl [11].

2. Age of the patients/controls was 30-50 yeas.

3. Diabetic patients with overt complications of
diabetes like  nephropathy, neuropathy,
retinopathy and olvious ischaamic heart disease
(angina, myocadia infarction, 12 led
electrocardiogram abnarmalities) were excluded.

4. Patients with any concurrent sicknesslike dronic
liver disease, hypothyroidism were excluded.

5. Patients on dugs like diuretics, ora
contraceptives (women) were excluded from the

study.
The following anthropametic parameters were taken

into consideration while tharacterizing the subjects as
obese.

a) Weight and Height

Weight was recorded to the nearest kilogram (kg)
with the subject standing on the weighing machine
without shoes and using minimum of clothing. The
same weighing madine was used for all the patients
and the madine was tested with a known set of
weights for any error [12]. Height was recorded with
the subjed erect, bare footed , fed together, bad and
heds against the upright bar of height scale, head
upright in Frankfort horizontal plane ‘look straight
ahea . The height measuring equipment consisted of
a vertical bar with a steel tape attached. Attached
perpendicularly to the vertical bar was a horizornta
bar which was brought down snugly on the
examine€s head [13].

Weight thus recorded (in kgs) was compared with the
average weight/height tables for Indian males
females [14]. Those subjects whose weight was 20 %
above the ideal weight were grouped as obese[15)].

b) Body MassIndex (BMI)

Body Mass index was calculated from the formula;
BMI = weight in kilograms / (height in meters)?
Patients were taken as obese if their body massindex
was 27.8and 27.3for males and females respedively
[16].

c) Triceps Skinfold Thickness (TSFT)

TSFT was measured to the neaest millimeter with a
skinfold calliper halfway between the dbow and the
aaomion process of scapula over the triceps muscle
with the skinfold parallel to the longitudinal axis of
upper arm [13]. Subjeds whaose TSFT was more than
18.6 mm for males and 25.1 mm for females were
taken as obese [17].

Subjects were labelled as obese if they fulfilled the
above threecriteria.

A detailed clinical history was taken and plysical
examination performed. Investigations performed
included detailed haemogram including haemoglobin,
total leucocytic ocount, differential leucocytic count,
erythrocyte sedimentation rate and peripheral blood
film, complete urine examination including 24-hou
urinary proteins, blood urea, serum creatinine, serum
sodium, paassum and detailed blood sugar profile
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including fasting, pre-prandial, one hour post-prandial
and two hours post-prandid blood sugar, serum
glutamic oxaloacetic transaminase, serum glutamic
pyruvate transaminase, serum akaline phosphatase,
total proteins (serum albumin, globuin), X-ray chest
and a 12 lead electrocardiogram was taken. Glucose
tolerance test (GTT) with 75 gns glucose was
performed on al control subjects and aly those
subjects who had normal GTT were included in the
study [10].

For lipid estimations, blood samples were taken after
overnight fast between 8 am. to 10 am. Different
lipid fradions estimated included total lipids, serum
cholesterol, high density lipoprotein-chadesterol
(HDL-C), low density lipoprotein-cholesterol (LDL-
C), triglycerides and phosphalipids [18-22].

Stasticd analysis was done by Chi-square test.
RESULTS

The study was condiwcted on % obese NIDDM
patients and 20 olese gye and sex matched controls.
The mean + SD age of patients with NIDDM was
44.74 + 4.27 (range 30-49 yeas) while the mean +
SD age of control was 40.6 + 4.8 (range 30-48 yeas).
Out of 50 petients 29 (58%) were males and 21(42%)
were females. Among control subjects 12 (60%) were
males and 8(40%) were females (Table 1).

Tablel
Age and sex distribution of study population
Obese NIDDM Obese ontrol
(50 (20

Ageinyeas(range) 30-49yeas 3048yeas
Mean = SD 4416 +4.23 406+4.8
Sex distribution

Males 29 (58%) 12(60%)

Females 21 (42%) 8 (40%)

Table 2 gives the detailed anthropametric parameters
viz., weight in kgs, height in cms, body mass index
and triceps «in fold thicknessof patients and control
subjects.

Obese diabetics when compared to obese antrol
subjects dowed satistically significant increase in
the levels of serum total lipids ( P < .001), serum total
cholesterol (P < .001), serum triglycerides (P <
.001),serum LDL - cholesterol (P <.001) while serum
HDL-chdesterol levels did not show datistically
significant difference in the two group ( P > .05
(Table 3).

Table?2
Anthropometric parameter s of the subjects

Obese NIDDM  Obese montrol

Weight in kgs
Range 6492 65100
Mean = SD 77.83:6.88 78.6x6.90
Height in cms
Range 156180 153180
Mean = SD 165.96+ 7.4 16425+ 6.9
BMI
Range 27.4-30.01 27.9931.24
Mean = SD 28.25+ 0.61 28.%5+1.05
Triceps kinfold
thickness(in mm)
Range 20.5-31.5 21.5-31.5
Mean = SD 25.38+£ 3.19 26.1+ 283
Table3
Lipid Profile
Obese NIDDM  Obese wontrol p value
Total lipids
Range 720-892 501-736
Mean + SD 797.68 + 40.79 647.35+ 65.68 <.001 HS
Total Cholesterol
Range 235-300 150-260
Mean + SD 263.02 + 18.01 2159+ 3330 <.001HS
Triglycerides
Range 200-352 86-230
Mean + SD 257 + 24.70 189.25 + 40.35 <.001 HS
HDL-cholesterol
Range 30-65 35-60
Mean + SD 46.48 £ 9.2 47.25 + 6.63 >.05 NS
LDL-cholesterol
Range 115-192 70.8-198
Mean + SD 164.96 + 16.8 135.32 £ 3599 <.001 HS
Phospholipids
Range 200-320 139-286
Mean + SD 252.82 + 23.54 213.15+£ 39.97 <.001 HS

HS = Highly significant
NS = Not significant

DISCUSSION

Accderated Coronary and periphera  vascular
atherosclerosis is one of the most common and
serious chronic complications of long term diabetes
mellitus. Along with aher risk fadors duch as
hypertension, smoking, obesity etc., increasing
importance has been dgven to seoonday
hyperlipidaemias in the caisation d accelerated
atherosclerosis [23]. Hyperlipidaemia & a metabolic
abnamality is frequently associated with dabetes
mellitus. Its prevalenceis variable, depending on the
type and severity of diabetes, glycaaemic oontrol,
nutritional status, age and other factors.
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The most charaderigtic lipid abnormality in diabetics
is hypertriglyceridaamia, with or without associated
increase in plasma doesterol [8-9]. In ou study,
obese diabetics when compared to obese antrol
subjects dowed datistically significant increase in
the levels of serum total lipids (P <.001), serum total
cholesterol (P <.001), serum triglycerides ( P <.001),
serum LDL —chodesterol ( P <.00) and serum
phospholipids ( P <.001). Serum HDL — cholesterol
levels did not differ significantly ( P <.05) in the two
groups. Cohen et a (1979 showed significant
increase in the level of serum cholesterol and LDL
cholesterol in obese diabetics when compared with
obese @ntrols. In their study, serum HDL -
cholesteral levels did na differ significantly in the
two groups [24]. Sharma (1970) and Jain (1980)
observed increase in the levels of serum total lipids,
total cholesterol, serum triglycerides and serum
phospholipids in dabetic subjects as compared to
normal controls [25, 26]. The studies of Santen et al
(1972) and Peret et d (1974) observed mean serum
triglyceride levels higher in obese diabetics in
comparisonto obese cntrol subject [27,28]. Bijlani et
a (1984) foundHDL - cholesteral to be significantly
lower in obese diabetics as compared to normal
weight diabetics [29].

In preliminary studies, no defed in LDL receptor
binding was found in the skin fibroblast from
diabetics [30]. However, when the interaction of
fibroblast from normal individuals with the LDL
isolated from diabetics was gdudied, a significant
impairment was observed in dabetic LDL
internalization and degradation [31]. It has been
suggested that chemicd modification of the LDL
particle itself (like nonenzymatic glycosylation o
LDL) [31] might result in its increased incorporation
in the arterial wall via a receptor independent
pathway [32]. The criticd range of glycaamia
sufficient to induce LDL glycosylation in vivo
remains to be determined and would obviously be of
gred interest. Most of the diabetic patients are fourd
to have variable @mbination of triglyceride
overproduction a under utilization. In severe insulin
deficiency, lipoprotein lipase (LPL) activity is
markedly impaired [3334]. However, in mild to
moderately severe norrinsulin requiring diabetics
LPL adivity is reatively intact [34]. In such
diabetics, endogenows triglyceride synthesis is
enhanced [35], particularly in the presence of obesity
and adequate anourts of insulin.

Many studies have strongy suggested an inverse
correlation d HDL-cholesterol level with the
development of ischaemic heat disease [36-38]. Most
of the studies have reveded the inverse relationship
of HDL- chodesterol with atherosclerosis to be
independent of other lipid abnamalities. In a study of

165 dabetic out patients at the Jodlin clinic, HDL-
cholesterol was lower in nonrinsulin-dependent
diabetics and mormal in insulin-dependent diabetics of
both sexes, while total cholesterol was smilar in the
two groups [39]. These observations can be & least
partly explained by the known inverse crrelation of
HDL-chdesterol with adiposity and triglyceride
levels [40-42]. In some studies, HDL-chdesterol or
LDL/HDL-cholesterol ratios have been shown to be
inversely correlated with prevailing blood glucose
levels [43, 44] or with glycosylated haanoglobin
levels, as an index of blood glucose control [44, 45].
However , this has not been confirmed by other

[46,47].

This study has clearly shown that al lipid fractions
(except HDL) are &normally elevated in olese
diabetics when compared with obese @ntrols. There
are studies which seem to suggest that the lipoprotein
distribution in Type 2 dabetes mellitus is not
significantly altered by the degree of metabadlic
control [48-5Q].

Redizing that most of the diabetics have a high
probability of developing cadiovascular and
cerebrovascular disease [51], is essential that in an
individual who is obese and dabetic (two strong risk
factors for coronary artery disease) their lipid
abnamalities be properly taken care of, if morbidity
and mortality in a diabetic is to be significantly
altered. Severa studies have shown a salutary effect
of physicd activity on HDL-chdesterol [52,53]
althouwgh the degree ad frequency of adivity needed,
remains to be established. Smoking has been shown
to adversely effed HDL-choesterol [54]. Some
studies with high fibre diets have suggested
significant improvement in plasma triglyceride levels
and in HDL/LDL chdesterol ratio[55, 56]. Dietary
rape seed al, margarine rich in sitostanol ester was
effedive for lowering VLDL and LDL chdesterol
and incresing HDL — cholesterol in
hyperchalesterolaemic non-insuli n-dependent diabetic
subjects [57].
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