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Abstract:

Introduction: Diabetes mellitus is a metabolic disorder characterized by chronic hyperglycaemia with
disturbances of carbohydrate, fat and protein metabolism resulting from defects in insulin secretion,
insulin action, or both.®

Objectives This study aimed to estimate the levels of total cholesterol and triglycerides as control
markers of type 2 diabetes mellitus in Sudanese patients.

Methods: Seventy Sudanese controlled NIDDM patients of age 42-80 years and of diabetes duration 1-27
years, 30 non diabetic subjects age and sex-matched taken as a control group. Fasting blood glucose,
total cholesterol, and triglycerides (TG) were measured and the results obtained were statistically
analysed.

Results: There were no statistically significant differences between diabetic group and control group
observed in TG levels. The total cholesterol in the diabetic group showed significant increase than the
control group (P=0.04), also this study showed, 64.3% of the diabetic group had FBG>140mg/dl , 24.3%
had cholesterol level >240 mg/dl and 9% had Triglycerides level >200 mg/dI.

Conclusion: This study suggests the need for improving glycemic control in Sudanese diabetic patients,
that might lead to improvement in lipid values and decrease the diabetes-associated complications.
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Introduction:

Diabetes mellitus (DM) is a syndrome characterized by disordered metabolism and abnormally high
blood glucose (hyperglycaemia) resulting from insufficient levels of insulin®. Abnormal lipid profile is
an important risk factor in the development of macro vascular atherosclerotic complications in patients
with type 2 diabetes mellitus®. Chronic elevation of blood glucose level leads to damage of blood vessels
(angiopathy). The endothelial cells lining the blood vessels take in more glucose than normal, since they
don't depend on insulin. They then form more surface glycoprotein's than normal, and cause the basement
membrane to grow thicker and weaker. In diabetes, the resulting problems are grouped under "micro
vascular disease"” (due to damage to small blood vessels) and "macro vascular disease” (due to damage to
the arteries) ). Using pig model for studying dyslipidaemia and atherosclerosis in diabetes. There are
marked increases in total choleslerol, TG, glucose, in type 2 diabetic patients®. Type 2diabetes is a major
risk factor of the development of atherosclerosis in humans. Several studies showed that increased levels
of total cholesterol and triglycerides in Patients with type 2 DM ©7. Patients with type 2 DM who are
being treated on insulin had a better lipid profile (TC and TG) compared with those patients on oral
hypoglycemic agents. Meanwhile, Lp (2) levels were raised in all diabetic patients and seem not to be
affected either by insulin or by oral hypoglycemic treatment.®

Methods:

This is a case control study. This study was conducted in a clinical center for diabetic patients (Abu Agla)
in wad Medani — Gezira state about 180 Km south east of Khartoum. The study was carried out during the
period March to May 2008. Seventy samples from Sudanese subjects with type 2 diabetes mellitus were
randomly allocated in this study, with age range 42 — 80 years. Male to female ratio was 28/42. And thirty
samples from non diabetic Sudanese subjects were collected to serve as age and sex- matched control
group. All study subjects gave consent to the study. A questionnaire was designed to include personal
history, clinical picture and laboratory investigations. Exclusion criteria included patients with IDDM,
heart disease, and those patients taking hypolipideamic drugs. Blood samples were collected after an
overnight fasting (12 hours) from both diabetic and non diabetic groups. Five ml of venous blood were
collected and divided into two tubes. Two ml of blood were drawn into fluoride sterile containers and
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plasma was separated by centrifugation at 4000 rpm for 10 minutes for estimation of fasting Blood
glucose (FBG) .The rest 3 ml were collected in plane container separated, and the serum was used for
estimation of Cholesterol and Triglycerides. All tests were done by enzymatic colorimetric method.
Values were presented as mean + standard deviation of all measured variables. Student t-test was applied
to compare the measured parameters between patients and controls. A value of P<0.05 was considered
statistically significant.

Results:
characteristics of study group:

Age ranges in NIDDM group and the age matched non diabetic group was 42-80 years. Age (means +
standard deviation) for the study groups are presented in Table (1).

BMI (means) in the NIDDM group and the age matched non diabetic group was 26.58 Kg/m2 and 22.08
Kg/m2 respectively. BMI (mean £ SD) for the study group are presented in table (1). Mean BMI value in
NIDDM group was significantly higher than mean BMI value of age matched non diabetic group
(P<0.001). Family history of diabetes mellitus (FH) was classified as negative or positive family history.
The ratio of No/Yes FH in non diabetic group was 25/5 while in the diabetic group 26/44 (Table 1).

The ratio of male/female in diabetic group was 28/42 while in non diabetic group 13/17 is presented in
Table (1). Family history of diabetes and sex in diabetic& non diabetic groups. In this study a high
significant difference was observed in BMI between NIDDM & control subjects (P<0.001).

Biochemical Parameters:

FBG levels (mean + SD) for both study groups are presented in Table (1). The NIDDM group had a
higher level of FBG than the non diabetic group. The difference between the mean values was highly
significant at (P<0.0001). Cholesterol levels (mean + SD) for both study groups are presented in Table
(1). The NIDDM group had significantly higher levels of cholesterol compared with non diabetic subjects
(P<0.04). The levels (mean + SD) of the TG for both study groups are also presented in Table (1) No
significant differences were observed in the mean values of TG between the two study subjects.

Table 1: Characteristics of the study groups

Diabetic group | Control group | P value

Variable (n=70) (n=30)
Age (year) 59.86 + 9.57 54.10 £ 9.67 0.007
Age at onset of DM 52.64 +9.06 - -

(years)

Duration of DM (years) 7.40 +6.47 - -
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Family history of DM 62.8% 16.6% -
BMI (kg/m2) 26.58 + 4.49 22.08 £4.60 |0.0001
FBG (mg/dl) 17459 £ 61.94 | 88.87 £13.05 | <0.0001

Total cholesterol (mg/dl) | 179.45+ 49.7 | 158.95 £ 33.75 | 0.04

TG (mg/dl) 11471 £81.98 | 115.79 +£53.05 | 0.94

Assessment of Metabolic Control of NIDDM Patients:
Degree of metabolic control in NIDDM patients using FBG level:

Table (2) shows the distribution of NIDDM Group according To their FBG level. Metabolic control was
assessed using mean FBG level, according to the national diabetes study group classification (10) and
graded as:-

I) Excellent (great) control (FBG <115 mg/dl)
I1) Acceptable (good) control (FBG <140 mg/dl)
I11) Poor (bad) control (FBG >140 mg/dl)

18.6 % of diabetic patients were Excellent glycaemic controlled diabetics, 17.1 % of diabetics were good
controlled diabetics, while 64.3% were poor controlled diabetics.

Degree of metabolic control in NIDDM patients using cholesterol levels (TC):
Table (2) shows the metabolic Assessment of NIDDM Patient Using Cholesterol levels.

Metabolic control was assessed using mean TC level, according to the national diabetes study group
classification (10) and it was graded as follows:

I) Excellent (great) control (cholesterol <200 mg/dl)
I1) Acceptable (good) control (cholesterol 200-239 mg/dl)
I11) Poor (bad) control (cholesterol >240mg/dl)

75.7% of study diabetic population was considered to be excellent, moderate controlled diabetics, while
24.3 % were poorly controlled.

Degree of metabolic control in NIDDM patients using triglycerides levels (TG):
Table (2) shows the metabolic Assessment of NIDDM Patient Using Triglycerides levels.

Metabolic control was assessed using mean TG level, according to the national diabetes study group
classification (10) and it was graded as follows:



EDITORIAL

I) Excellent (great) control (Triglycerides <150 mg/dl)

I1) Acceptable (good) control (Triglycerides 150-200 mg/dl)

I11) Poor (bad) control (Triglycerides >200mg/dl)

91% of study diabetic population was considered to be excellent, moderate controlled diabetics, while 10
% were poorly controlled.

Table 2: Classification of the diabetic patients according to the national diabetes study group

classification:

Assessment
glycaemic
diabetic
relation to
range of non
control

Figure (1)
percentage of
patients with
glycaemic
relation to the
of the non
control group.
percentage of
diabetic study
were within
ranges of the
study group
11% for FBG,
cholesterol
TG (Figure

Group FBG/ Total cholesterol/ | No. of | Percentage
classification TG patients
FBG (mg/dl)
Excellent <115 13 18.6%
Acceptable <140 12 17.1%
Poor >140 45 64.3%
Group FBG/ Total cholesterol/ | No. of | Percentage
classification TG patients
Total cholesterol
Excellent <200 15 21
Acceptable 200-239 38 54.7
Poor >240 17 24.3
TG
Excellent <150 57 81
Acceptable 150 - 200 7 10
Poor >200 6 9

of the

control of the
patients in
the normal
diabetic
group.

shows the
NIDDM
excellent
control in
normal range
diabetic
The

the total
group who
the normal
non diabetic
as follows:
80% for

and 92% for
1).
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| Exceeding the range

| With the range of control group

FBG cholesterol TG

Distribution of diabetic patients according to the range of
FBG, cholesterol, and TG in the control group

Figure 1: Distribution of diabetic patients according to the range of FBG, cholesterol, and TG in
the control group

Discussion:

The mean value FBG in NIDDM group was higher than that of non diabetic group and the difference is
statistically significant at P <0.001. The distribution of FBG among diabetic group was 18.6 % for
<115mg/dl (excellent control), 17.1 % for <140mg/dl (acceptable control, and 64.3% for >140mg/dl
(poor control).This result reveals that 35.7 of total diabetic group were in good glycaemic control ©
reported that 140 mg/dl of FBG is the upper limit of acceptable glycaemic control. The mean value of
cholesterol in the NIDDM study group was 179.45+ 49.79 mg/dl which was higher than that of the
corresponding non diabetic study group 158.95 +33.75. The difference was statistically significant at the
level of P <0.05. This finding is in line with the finding of Owen. ¥

The mean values of triacylglycerol were not statistically significantly different from the corresponding
non diabetic study group. This is in line with findings of a previous study result were no significant
difference noted in the levels of TG. Cholesterol correlated significantly positive with TG (r = 0.294,
P<0.05).

In summary it was found that poor control of diabetes mellitus that is reflected mainly by increase
in fasting blood glucose (FBG) and total cholesterol (TC) in diabetic subjects as compared to age matched
non diabetic control.

We recommend that the measurement of lipid profiles in Sudanese diabetic patients can be used as
a marker for glyceamic control.



EDITORIAL
References:

1.

10.

World Health Organization (1999). Definition, Diagnosis and Classification of Diabetes Mellitus and
its Complications: Report of a WHO Consultation. Part 1: Diagnosis and Classification of Diabetes
Mellitus. Geneva. 1-33.

Tierney L M, McPhee S J, Papadakis M A. (2002). Current medical Diagnosis & Treatment.
International edition. New York. Lange Medical Books 1203-1215.

Zamaklar M, Lalic K,Ragkovic N,Trifunovic D,Dragaseric M,popovic L,Draskovic D,Laic N,Jotic
A\Vasovic O ,Lukicl, Milicic T,Potpara T. (2006). Oxidized LDL and lipids as risk factors for
iIschemic heart disease in type 2 diabetes. Diabetes Research and Clinical Practice. 74 (1): 90-94.
Weiss J, Sumpio B. (2006). "Review of prevalence and outcome of vascular disease in patients with
diabetes mellitus.”. Eur J Vasc Endovasc Surg 31 (2): 143-50.

Al-Mutaseb, al-yusif AR, Bajaj JS. (1991). lipoprotein lipids and apolipoproteins in type 1 and type2
diabetes mellitus in young Kuwait women.Diabet Med8 (8):732-7.

Cimbaljevi¢ B, Vasilijevi¢ A, Cimbaljevi¢ S, Buzadzi¢ B, Kora¢ A, Petrovi¢ V, Jankovi¢ A, Kora¢ B.
(2007). Interrelationship of antioxidative status, lipid peroxidation, and lipid profile in insulin-
dependent and non-insulin-dependent diabetic patients. Can J Physiol Pharmacol. 85 (10): 997-1003.
Habib SS, Aslam M, Naveed AK, Razi MS. (2006). Comparison of lipid profiles and lipoprotein
levels in patients with type 2 diabetes mellitus during oral hypoglycemic or insulin therapy. Saudi
Med J. 27(2): 174-80.

Al-Otaibi DH, Babay NA, Habib SS, Almas K.( 2008). Assessment of lipid profile in Saudi type 2
diabetic and non-diabetic patients. Saudi Med J. 29 (5): 723-7.

Burch W. M. (1994) Diabetes Mellitus. Endocrinology. Third edition William and Wilkins.
Baltimore: 43-67.

Owen D. (1995). Cellular cholesterol regulation- a defect in the type 2 diabetic patients in poor
metabolic control. Diabetolgia. 33 (2): 93-9.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cimbaljevi%C4%87%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vasilijevi%C4%87%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cimbaljevi%C4%87%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Buzadzi%C4%87%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kora%C4%87%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Petrovi%C4%87%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jankovi%C4%87%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kora%C4%87%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Can%20J%20Physiol%20Pharmacol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Habib%20SS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aslam%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Naveed%20AK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Razi%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Saudi%20Med%20J.');
javascript:AL_get(this,%20'jour',%20'Saudi%20Med%20J.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Al-Otaibi%20DH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Babay%20NA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Habib%20SS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Almas%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Saudi%20Med%20J.');

