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Abstract
Fasting blood samples were collected from Y¢Y diabetics (°VYmales, A° females)
included )+ (V%) with type ) and )YY(2Y%) with type ¥ diabetes, age ranged ) +-A+
with mean = SD ©).V+ VY.Y years. They were attending AL-Waffa diabetic clinic in
Mosul during the period from Y* November Y+ +¥ -V* April Y+ +£. A control group of
VYo apparently healthy non-diabetic volunteers (1 1females, ¢ males ) ,age ranged ) -
Y+ with mean £ SD Y°.°£) Y.V years were included for comparison.
A statistical significant differences (p<+.*°) were detected in fasting plasma
glucose,glycated hemoglobin, serum totalcholesterol, triglycerides, low density
lipoprotein cholesterol and high density lipoprotein cholesterol between diabetics and
the control group. The diabetic group had a mixed hyperlipidemia. They were more
obese and had higher blood pressure than control group. Hypertensive diabetics
seemed to have the highest risk within the diabetics themselves as they had their total
cholesterol and low density lipoprotein cholesterol significantly higher than non
hypertensive diabetics. Diabetic patients with ischemic heart disease generally had
longer duration of Diabetes Mellitus than those diabetics with out ischemic heart
disease . Tight control of blood pressure together with optimal glycemic control is
mandatory in this group.
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Introduction

iabetes mellitus (DM) is a

clinical syndrome characterized
by hyperglycemia due to absolute or
relative deficiency of insulin'’. It is not
only the deficiency of insulin but along
with varying degrees of peripheral
resistance to its action" ’.

Death may result from acute
metabolic decompansation while long
standing metabolic derangement is
frequently associated with permanent
and irreversible functional and struct-
ural damage in the cells of the body,
with those of the vascular system, being
particularly susceptible(’).

Adults with diabetes have an annual
mortality rate of ©.£% - twice that of
those without the condition- and their
life expectancy is decreased by five to
ten years. This increased mortality is
due to atherosclerotic vascular comp-
lication".

Ischemic heart disease(IHD) is caused
by the same risk factors found in
general population but these risks
become magnified by high blood
glucose. High blood glucose creates
harmful changes in low density lipo-
protein (LDL), high density lipoprotein
(HDL), triglycerides, increases clotting,
elevates blood pressure and alters blood
flow. People with diabetes have other as
yet unexplained risk, the standard heart
risk magnified by high blood glucose,
do not explain all of the excess heart
damage seen in diabetics'").

Although the treatment of diabetes has
traditionally focused on glycemic cont-
rol for reducing microvascular comp-
lication, recent attention has also
focused on reducing risks of macro
vascular complications (namely IHD
and stroke)”. The prevention of THD is
based on the control of several factors
associated with a disease and suspected
to play a pathogenetic role, defined as
“risk factors” often quoted risk factors
include obesity, insulin resistance,
smoking, abnormality of lipid meta-
bolism and hypertensionm. The ava-
ilable interventions to reduce IHD and

stroke incidence among diabetics
include aggressive blood pressure
control and reduction in serum
cholesterol®).
The aim of the present study is to
determine biochemical risk markers for
ischemic heart diseases among diabetics
and non diabetics ,and to assess the
effect of hypertension on these markers
among diabetics and non diabetics.

Subjects &Methods

Subjects: This study was conducted in
Mosul during the period from the ' of
November Y'Y to the ) of April
Y++¢, The study was divided into two
groups:

Y- Non diabetic group (group)): one
hundred fifteen apparently healthy
subjects, included forty nine males,
sixty six females, age ranged between
V+-VY+ years . Confirmation for absence
of DM was done by measuring their
fasting plasma glucose. They were
matched for age, family history for
diabetes and for familial hyperl-
ipidemia.

Y- Diabetic group (Group II): one
hundred forty two diabetic patients
consisted of fifty seven males and
eighty five females, age ranged between
Y +-A+ years.

Individuals of this group were
diagnosed previously to have DM and
they were regular attendants of Al-
Waffa diabetic clinic in Mosul for
checking of their disease control and
treatment. The subjects of both groups
were interviewed and the data collected
included name, age, occupation,
residence, family history, type of
diabetes, duration of the disease, type of
treatment, drug history, medical history
and smoking habbits.The following are
the details of collected data:

V. .Blood pressure measurement: Hyper-
tension was diagnosed on the base of
history and treatment if patient was
hypertensive in the past, and for new
cases, we labeled them hypertensive if
blood pressure is equal to or more than
V¢+/9 mmHg"”.Mode of treatment of



hypertension was not included as a
criterion of classification.

Y. Body mass index: body mass index
BMI was calculated according to the
formula. BMI = weight (kg)/ height
(m")(’\)

Y. Presence of IHD: History of IHD was
taken from subjects in both groups and
they were considered to have IHD if
previously diagnosed by physician and
they were on treatment of IHD.
Methods: Fasting blood samples were
taken as A ml venous blood of an
overnight fasting state. The blood
samples were divided into three parts,
each of which was treated in different
ways as follows:

For glucose measurement ‘ml was
transferred into fluoride tube containing
sodium fluoride to inhibit glycolsis,
potassium oxalate as anticoagulant. For
HbA ¢ measurement, Yml of blood was
transferred into EDTA tube, with gentle
shaking for proper mixing with EDTA,
to obtain whole blood sample that was
used for glycated  hemoglobin
measurement and the remaining 1ml of
blood transferred into disposable plain
tube, allowed to clot for Y°-Y+ minutes
in water bath at YV°C, then serum was
separated by centrifugation for the
measurement of other biochemical para-
meters (Sera were frozen at -Y+°C and
kept for analysis at  weekly
patches)Plasma glucose was measured
by oxidase peroxides method"”
Glycated hemoglobin measured in
whole blood sample by ion exchange
resin quantitative colorimetric determi-
nation’' ", using a kit supplied from
stanbio (USA).Uric acid was deter-
mined enzymaticaly by spectropho-
tometric method" " using a kit
purchased from biomerieux (France).

Total cholesterol and triglycerides
were measured by enzymatic method" "
sing kits purchased from Biomerieux
(France)The chylomicrons and
lipoproteins of VLDL and LDL conta-
ined in the sample are precipitated by
the addition of phosphotungstic acid in
the presence of magnesium ions. The

supernatant obtained after centrifu-
gation contains HDL from which the
cholesterol can be measured using
cholesterol esterase and oxidase (as in
total cholesterol measurement)(w).
LDL-C can be determined from the dift-
erence between total cholesterol, VLDL
and HDL cholesterol present in the
supernatant after the precipitation of
LDL fraction with heparin at their
isoelectric point PH ©.- ¢(9 The sta-
tistical methods wused were, Paired
student z-test, unpaired student z-
test'”). Multiple logistic analysis was
used to examine the association
between the parameters of IHD and any
predicator believed to influence it and
Chi-squared test using YxY contiguency
table was used to compare any two
groups' .
All values quoted as the mean +SD.
Differences between observation were
considered significant at P< +.+©.

Results

The diabetic group consisted of (V)
patients with type ' DM constitutes
(V%) and (VYY) patients with type Y DM
constitutes (3Y%).

The duration of type ' DM ranged from
©.0+. oyears. The duration of type Y
DM ranged from 1.Y+ 1. Yyears.

Both groups were classified into three
subgroups according to the duration of
DM. In (YV) diabetics (°¢ %) the
duration was less than © years group
while in Y4(YA%) the duration was
between ©-)+ years groups and in Y73(
YA %) the duration was more than )+
years. The mean BMI + SD of non
diabetic group were Y1.0V + £ +& s,
YA Yy + ¢ A+ for diabetic group. From
the Y)° control subjects (n="Y) (1) %)
were hypertensive and from V&Y
diabetic patients (n=1%)(¢° %).were
hypertensive. The mean systolic blood
pressure in non diabetic and diabetic
group were YY++)+ and YV ++Y+ mmHg
respectively. The mean diastolic blood
pressure in non diabetic and diabetic
group were A++)e Ao+V+. mmHg
respectively.



Four subjects (¥.2%) had history of
IHD in non diabetic group while
YV(Y4%) diabetic patients had a history
of THD , all of these twenty seven
diabetics were of typeY DM..Patients
with IHD in both groups had heart
disease for more than one year and they
were on regular therapy for their
conditions .The results of different
biochemical parameters were presented
in table (V).

Effect of hypertension on the
biochemical parameters within the
diabetic group: No statistical significant
difference was noticed in FPG, HbA\C,
HDL-C, uric acid between hypertensive
and non hypertensive diabetics, while a
significant difference in T-cholesterol
and LDL-C measurements between
hypertensive and non hypertensive
diabetics Table( Y).

Effect of hypertension on biochemical
parameters in the studied groups:
A highly significant differences in the

and HDL-C were detected; the
difference in wuric acid was not
significant.

About one fifth of diabetic patient
(14.+%) had history of IHD diagnosed
by physician and they were on
treatment, in comparison to only ¥.°%
of non diabetic group, a patient with
diabetes has almost tow folds risk for
the development of IHD than the non
diabetic subject (Odd ratio =£9.%¢e,
P=+.ev0)).
Comparison between diabetic with
IHD and diabetic without IHD:
Within cases study for diabetic patient,
with [HD and those without IHD
showed higher HbAYC, worse Lipid
profile, lower uric acid and higher blood
pressure in diabetic with IHD than those
without, but the difference is statist-
ically not significant. Significant
difference in duration of DM (P<+.+)+)
was detected, the duration was longer in
those with IHD than those without.

T-Cholesterol, Triglycerides, LDL-C Table(®).
Table (1): Biochemical parameters of the studied groups.
Non diabetic group n=")2 Diabetic group n="¢Y
Biochemical parameters P-value
Mean+SD |Median| Range | MeantSD |Median| Range

FPG(mmol/L) €Y+ T8 e [roovaelavigrye [oaey [roeanaacfe oo
HbA ¢ % £¥Y+e Ve N EEYY AR Y Y oo
T-cholesterol (mmol/L) 80401 RN ARG EASARCE AL AR ERA )
Triglycerides (mmol/L) VooV 8 AN EAN Q0] YAYHYAY fOYYT e ond . o)
HDL-C (mmol/L) VY Y KA DARD A Y R oo
LDL-C (mmol/L) Y.0t+. d0 vivr Doyase v raaayav | ovos avayean oo
S.Uric acid (umol/L) YOY EHTA S vy [ veosss | vyetvy ¢ | vad Yesyese |4 YA

All values are expressed as mean +SD, FPG=fasting plasma glucose, HDL-C=high
density lipoprotein cholesterol, LDL-C=low density lipoprotein cholesterol

Table (¥): Effect of hypertension on biochemical parameters in the studied groups.

Biochemical parameters  |Hypertensive non diabetics n=)¥| Hypertensive diabetics P- value
mean+SD n="1%¢ mean+SD
T-cholesterol (mmol/L) © Yt 08 TAYHY 0V )
Triglycerides (mmol/L) V804 VY Y.Vi4 VY )
LDL-C (mmol/L) Yoyt £YYH VT A
HDL-C (mmol/L) V. YA+ YT VooE4 Y)Y A
Uric acid (umol/L) YV Av+ey 1 FYLYHIYY £ Y

All values are expressed as mean +SD, FPG=fasting plasma glucose, HDL-C=high
density lipoprotein cholesterol, LDL-C=low density lipoprotein cholesterol




Table (¥): Effect of hypertension on biochemical

arameters, within diabetic group.

Biochemical parameters Non hypertensive diabetics | Hypertensive diabetics n=1¢ P- value
n=YA mean+SD mean+SD
[FPG (mmol/L) Voo A4V 0V AAREANE AN
HbAC% o Yo4) o) £ Ao4Y Y Y
T-cholesterol (mmol/L) ALSARE: 1Y) oV )
Triglycerides (mmol/L) \RACANS Y.VEf VY AN
LDL-C (mmol/L) Y.00+4. A1 £YY+HY VT oY
HDL-C (mmol/L) VAY4YY Voot T <A
[Uric acid umol/L Vet AVEY LY FYAYHITY ¢ “ YoA

All values are expressed as mean £SD, FPG=fasting plasma glucose, HDL-C=high
density lipoprotein cholesterol, LDL-C=low density lipoprotein cholesterol

Table (£): Association of diabetes and IHD .

Ischemic heart disease

Present absent Total

Diabetic group Yv Ve Ve

Non Diabetic group £ AR VYe

Total A\l Yy Yov

Odd ratio=£4.3¢
P:n RERC \
Table (¢): Comparison between diabetic patients with IHD and without IHD.
Biochemical parameters Diabetic without ITHD n=))¢ [Diabetic with IHD n=YY  |P- value
imean+SD imean+SD

FPG (mmol/L) 1.9.47.77 AT YY <0
HbAYC% o) 0 AR ARK Ay
T-cholesterol (mmol/L) °.04+) £7 TAAHY. VA Vi
Triglycerides (mmol/L) Y.lo4) oA YAAEYAY « ey
LDL-C (mmol/L) Y AEYYE €Y A A
HDL-C (mmol/L) Voo ALY Voeote V) LA
Uric acid (umol/L) FAYAIHNYY Yoy AR Y VL YEA
Duration of DM (years) ARG AN Vo YYHANT RN
BMI Y4 Yo+¢ 4y ARNACS AR D
Diastolic (mmHg) A o)) o AV oY e COAY
Systolic Bp (mmHg) AR A RO AEZPEEE RN CAE

All values are expressed as mean £SD
FPG=fasting plasma glucose

HDL-C=high density lipoprotein cholesterol
LDLC=low density lipoprotein cholesterol

BMI:Body mass index.




Discussion

The third report of the Expert panel on
Detection, Evaluation and treatment of
high blood cholesterol in adult (ATPIII)
made diabetes a coronary heart disease
equivalent, thereby elevating it to the
highest risk category 9,

Diabetologists know well that insulin
and hypoglycemic drugs are only a
small part of the weaponry against this
ancient and dangerous disease. Patient
education, special clinics and regular
laboratory checking are all important
strategies in the fight to improve
glycemic control and to reduce the
complications Y The rising world
wide rates of DM heightened the need
to maintain adequate metabolic control
and control for other cardiovascular risk
factors, such as lipid profile
disturbances and high blood pressure(’ Y,

Patients with diabetes have a spectrum
of lipid abnormalities that may be
associated with increased risk of
developing THD. This increase in risk
may be due in part to qualitative
difference in the lipoprotein fraction or
presence of other atherogenic changes
such as small dense LDL and oxidized
LDL ). One of the most common type
of hyperlipidemia in diabetes is modest
hypertriglyceridemia (™ which s
recognized now as an independent risk
factor for IHD, it has atherosclerosis
accelerating role by driving cholesterol
into the intema of blood vessels

In this study non of type ) diabetics
have IHD,but they shared type Y
diabetics their lipid disturbances.

The pattern of dyslipidemia within
diabetics in the present study was
combined hyperlipidemia
(hypercholesterolemia and
hypertriglyceridemia with low HDL-C),
which is consistent to that reported by
different local studies in Mosul™"®.

However It differs from that stated by
Arora et al, ™ in that no significant
differences have been found in total
cholesterol and LDL-C measurements
between diabetic and non diabetic

individuals. Lipid pattern in patients
with type Y DM, insulin resistance and
relative insulin deficiency are associated
with hypertriglycerdemia ,Jow HDL-C
and occasionally high LDL-C ),

The treatment of hypertension in
diabetics might decrease the risk of
stroke ,however , the reduction in IHD
is controversial. The reason for this
differential effect is keenly debated. It
Could be attributed to the fact that
antihypertensive treatment with thiazide
diuretic and B-blockers has adverse
cardiovascular effects through induced
lipid o Vc)hanges and glucose intole-
rance

In the present study total cholesterol
and other lipids are worse in
hypertensive  diabetics than  non
diabetics and this may be attributed to
diabetes itself., this finding is consistent
to that stated by El-Kebbi, et al, ™ The
total cholesterol and LDL-C were
significantly higher in hypertensive
compared to non hypertensive diabetics
patients which is in line to that reported
by Shaker, ("™ and Kanaoun, "), This
may focus the attention to more recent
interest about the association between
DM, hypertension and hyperchole-
sterolemia namely the metabolic
syndromem). It seems that those

hypertensive  dyslipidemic  diabetic
patients are the major risk group within
diabetics themselves. Recent

recommendation for the treatment of
dyslipidemia and hypertension in
diabetic patients suggest that such
patients  should be treated as
aggressively as those with preexisting
IHD, a recommendation that is
reasonable if DM confers the same level
of risk as THD. .

One of the unresolved questions is
whether insulin  resistance and/or
hyperinsulinemia rather than hyper-
glycemia is the main risk factor for IHD
in DM as it is associated with abnormal
lipid, hypertension, prothrombotic
phenomena on which are contributing to
atherosclerosis and IHD"". The



importance of glycemic control on the
development of macro  vascular
complication is an area of controversy.
The present study showed no significant
difference in regard to glycemic control
between diabetics with IHD to diabetics
without IHD. On the other hand
significant difference is found concer-
ning the duration of diabetes. Those
with IHD had longer duration of DM. It
is probably that the longer the diabetic
exposed to hyperglycemia the more
accumulative effect of glycated end
products and the more exposure to
disturbed lipid in both quantity and
quality. Hyperlipidemia is a predictor of
IHD, with independent and graded
positive association between cholesterol
and THD © One local study in Mosul
by Al-Naemy ™) showed that no
significant difference in  both
triglycerides and serum wuric acid
between those with IHD to those
without.

In conclusion, diabetic patients have
substantially increased risk for ischemic
heart disease, including biochemical &
non biochemical risk.. Diabetic patients
have different patterns of dyslipidemia,

It is recommended to consider lipid-
lowering agents in these high risk
patients, with a full understanding of
their action and side effects.
Hypertensive diabetics seem to be the
major risky group within the diabetic
themselves. Tight control of blood
pressure goes along with optimal
glycemic control are mandatory tools.
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