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SUMMARY

Plasma lipoproteins, free fatty acids (FFA). serum cholesterol and triglyceride levels.
were studied in four different groups of subjects. The group A comprised of 2(}
normal healthy subjects ( control) ; group B 8 non-diabetics with a history of co-
ronary heart disease; group C 57 untreated newly diagnosed diabetics and group-
D old diabetic subjects of 10 or more years duration of the disease respectively.
Plasma FFA. serum triglyceride and very low density lipoprotein (VLDL) were in-
creased sillnincant1y (P L 0.001) in groups B. C and D respectively as compared to
control. High density lipoprotien (HDL) values were found lower (P[0001) in all
these Ilroups than the control. Serum cholesterol concentrations were significantly
(P 1. 0.01) higher only in group B. Chylomicronaemia was present in 10.5 percent sub.
jects of group C and 6.7 percent of group D.

INTRODUCTION

Tn diabetes. plasma lipoprotein abnormalities are common. The excess of co.
ronary heart disease and other atherosclerotic disease as~ociated with diabetes has
been ofren attributed to the disordered lipoprotein metlbolism (Ganda. 1980).

In most surveys, the incidence of fasting hyperlipoproteinaemia in diabetes is 30
to 40 percent ( Hayes. 1972 ; Kaufm~nn et a!. 1975). The most common abnormality
in diabetes is elevation of triglyceride (Kaufmann et al. 1975) and VLDL levels (Ni-
kkila, 197\). Serum cholesterol is also increased in diabetic population (Florey et aI,
1973). Recently. much attention has been paid to the relationship of HDL and diabetes.
In contrast to VLDL and low density lipoprotein (LDL) high levels of HDL have been
suggested to associated with a low risk of coronary heart disease ( Miller 1980).

Therefore, the aim of this study was to investigate the lipoprotein pattern along
with cholesterol and triglyceride in both untreated newly diagnosed and treated old
diabetics of Bangladesh.
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MATERIAl S AND METHODS

A total number of 100 subjects of both sexes, and aged 35 to 55 yrs. were
;ncluded in this study. They Were divided into the following groups:

Group-A: consisted of 20 healthy normal sujects (10 males 10 females) and
served as cont rol.

Group-B: consisted of 8 nondiabetic subjects (4 males, 4 females) with a history
of coronary heart disease.

consisted of 57 untreated newly diagnosed diabetics (32 males. 25 females)

consisted of 1~ old diabetics (10 mnles, S females) who have had the
disease 10 years or more.

All these subjects were well explained about the objective, risk and benifits (If this
study. Their informed consent in writing were taken before starting the experiment.
Tn suhjects of group A, B, & C venous blood was drawn at 0 minute and at
60 and 120 minutes after 50g of glucose drink dissolved in 250 to 300 mlof water
with standard preparation of the subjects. In case of group D subjects, venous
blood ws drawn at 0 minute ar.d 120 minutes after breakfast. Blood gluoose was
mea<ured accordin~ to standard method of Nelf>on and Somogyi. Plasma FFA was
estimated by titration method of Dole (Dole and Meinertz. 1960). Serum cholesterol
was m~asured by method using the Liebarmann Burchard reaction (Varley. 196.9) and
serum triglyceride was mea'\ured by enzymatic method after saponification with ethanolic
potassium hydroxide (Schimidt. 1968). Plasma lipoprotein electrophoresis Wa! done
on cellulose polyacetate electroDhor~sis strios using Sepra-Tek Chamber of Gelman
Tnstrument Company on the same day and scaning was done by Gelman ACD - i 5
Densitometer. The results were analysed statistically by using student's unpaired t-test.

Group-C :

Group- D :

RESULTS

Blood glucose and plasma FFA

Table-I shows the mean:.i:SEM values of blood glucose and plasma FFA in four
groups. Both fac;ting (O-minute) and post glucose/post breakfast blood glucose levels
were significatly (P<O.OOI) higher in group C subjects and fo!1owed by group D
subjects (P<O.OOI at 120 minutes and P<:O.OI at '0' minute). Similarly. fasting
and post glucose FFA levels were significantly higher in group C subjects (P<0.001)
and followed by group B subjecrs (P<O.OOI). There was no sex-wise signjficant
difference in blood glucose and plasma FF A values within ~ach group of the four
groups except at 60 minutes blood glucose level of group A subject~ (male 7.2:f::02
vs female f.6::J:O.2 mmol/L ; PLO.02).
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.Serum cholesterol. triglceride and plasma lipoproteins:

Table -II shows the cholesterol. triglyceride and lipoprotein concentrations of the
four groups. Cholesterol was significantly higher in group B subjects (P L 0.01)
The triglyceride value was similar in group Band C subjects but significaDtly higher
than group A and D subjects (P LO.OOI), There was on striking difference in the
HOL and VLDL concentration between groups B, C. and D. These three groups
had significantly lower HDL (P LO.OOl) and higher (P LO.GOI) and VLDL as
compared to group A. ChyloI)1icronaemia was observed in 6 subjects of group C and
in only one subject in group D. There was 110sex-wise significant difference within same
group of cholesterol, triglyceride z.nd lipoprotein concentrations except the differences
Doted in the VLOL and LDL concentrations in group D. In group D. VLDL

concentration was significantly higher in male (male 33.5:1:1.53 VS female 23.56:1:
2.56%. J.><O.OJ) and LOL concentration was higher in female (male 47. Tl :1:2.26
VS female 56. ]3:1:2.28%, P<O.OS).
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Tahle-I Blood glucose and plasma FFA following OGTT or breaktast

Blood glucose (mmoLl) Hasma FFA (I1.EqjL)Groups

Time in minutes

60

420.5:1: 18.3
663.1:1:31.7***
703.6:!::19.6***

120

542 0::1:17.4
820.6:::l378***
899.2:1:22.7***
732.0::1:28.5***

...

Results expre5sed as Mean:!::SEM. a=One hour after glucose. b= fwo hours after glucose. c=Two hours after

breakfast. Significance compared with control: **p LO 01 **'~pLO.OOI

Results expressed as Mean= SEM. Figure in parenthesis indicates the number of subject. Significance compared with

control: *PLO.50, **PLOOl, *~'*PLO.OOI

Time in minutes------

0 60 120 0

Group A 20 4.1:1:0.09 6.9::1:0 13a 4.8:!::0.13b 625.5:!::17.3

Group B 8 1.0:.tO 15 6.7:!::0 24a ..6::1:02Ib 920 6:!::352***

Group C 57 II O:l:O.47*' 18 31:0 6a *** 164:!::0.6b 982.5:!::22 4*'*

Group D 15 6.1:!::0.75"'* - 9.0:!::074c *** 833.3::1:376***

Table-II : Serum cholesterol. trigl yceride and plasma liprotein pattern

Groups No Cholesterol Triglyceride
I HDL

Lip?p?tein (%)
(mmol/L) (mmol/L) VLDL LDL Chylomicron

Group A 20 ..6::i:021 l.l :!::006 26.66:1:1 02 22.59::1::l.l5 50.75::1:107 0.0
Group B 8 6.95:1:0.73** 2.1.:1:02*** 18.27:1:1.9*** 35A.:1:22*** 46.33::1:1.85* 0.0
Group C 57 ..95:!::0 12 2.1:1::.015*** 15.9::1:0.85**':- 3271::1:1.57*** 502:!::1 6 11.31::1:2.23(6)
Group D 15 5.0'J:0.22 1.6.:1:0.015*** 18.56::1:1.93*** 30.2::1:I.78*** 50.13:1:2.0 16.7(1)
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DISCUSSION

It is weIl established that both insulin dependant and ncninsulin dependant types
of dia '"Jetes are associated with increased atherosclerosis and excessive morbidity and
mortality due to cardiovascular di~ease (Ganda, 1980; Colwell et aI. 1981). Lipoprotein
profile alterations are commonly observed amongst diabetics Several investigators have
demonstrated that VLDL levels are generally elevated in diabetic patients (Nikkila,
1973). Recent studies have focussed primarily on HDL concentrations which are
often lower than in normal control population (Lisch & Sailer, !9~ I; Eckel et al.
1981). In the present study, higher triglyceride It:vels were fOUlld amongst diabetics
as compared to the norlJlal healthy. This is in close agreement with the previous
studies (Wi son et aI, 1970 ; Nikki/a, 1973 and Howard et aI, 1978). In the present
study, higher triglyceride values wer~ also observed 1n subjects having coronary heart
disease. [n addition to the in.::reased VLD L concentration, the diabeti<.;.subjects
(group C and D) showed significantly lower plasma HDL concentration than the
normal control subjects. This abnormality has been previously reported in some
studies on Type 11 non.tnsulin dependant diab;;:tes mellitus (NIDDM) subjects
(Lisch and Sailer. 1981). In diabetics. the low HDL levels may partly be due to
the decrease in t:1e activity of lipoprotein lip.!:):. In. subjects of group B, high
VLDL and low values were observed. The high incidence of chylomicronaemia in
group C subjects may also be due to uncontroIled diabetes and less lipoprotein
lipase activity (Brunzell et aI, 1979). Further longitudinal prospective studies are-.
needed to study the effects of treatment and duration of the disease on the
lipoprotein pattern. The protective effect of HDL in relation to coronary artery
disease can thus be elucidated.
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