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1. INTRODUCTION
Diabetes Mellitus is a syndrome of disordered metabolism, generally
because of combination of hereditary and environmental causes, leading
to abnormally high blood sugar levels (hyperglycaemia)

(1)

. It expands

due to reduction in production of insulin in case of type 1 or resistance to
insulin effects in case of type 2 and gestational diabetes (2). The two types
characterized by hyperglycemia, which is responsible for acute signs of
diabetes. Monogenic forms, e.g. maturity onset diabetes of the young
(MODY) constitute 1-5 % of all cases of diabetes (3).
Diabetes mellitus occurs throughout the world and especially type 2 is
more common in the more developed countries. Asia and Africa are the
two main continents where type2 diabetes is expected to have greatest
increase in prevalence (4).
Type2 diabetes is chronic disease which is expected to be associated with
ten years shorter life

(2)

. Type 2 diabetes, in the developed countries is

the main cause of non traumatic blindness and kidney failure

(5)

. It has

also been associated with an increased risk of cognitive dysfunction and
dementia through disease processes such as Alzheimer's disease and
vascular dementia

(6)

. Major complications in males include sexual

dysfunction and frequent infections (7).
Most of the studies in diabetic men have defined hypogonadism just on
the testosterone levels basically (8).
Hypogonadism is a medical term for decreased functional activity of the
gonads (ovaries or testes) (9).
In diabetes mellitus, a higher amount of glycated hemoglobin is observed,
indicating poorer control of blood glucose levels. The glaycated
hemoglobin

has

been

associated

nephropathy, and retinopathy (10).

with

cardiovascular

disease,

According to the few reports about the prevalence of diabetes in Sudan,
Eiman et al (2014) reported a prevalence of diabetes of 3.4 % in 1996.
Ten years later, the Sudan household health survey (SHHS) 2006 found
that the prevalence of diabetes increased to 12%

(11)

. Sudan is also

reported to be one among 7 countries having a medium prevalence of 912 % as reported by Boutayeb et al

(12)

. This indicates that Diabetes

Mellitus is dramatically increasing in Sudan while little data is available
about the effect of diabetes on male fertility in Sudan. Abdallah et al has
studied the association between male infertility and diabetes mellitus by
analyzing only the seminal fluid in his study (13), and recently in 2016 and
in concurrence with our study, Abd Elkarim et al has evaluated the
testosterone and prolactin levels among 40 Sudanese men with type 2
DM in Khartoum state (14). Before published their article in 2016, we were
unable to find any data concerning the effect of the DM on Sudanese men
fertility.
1.1 Rationale
Interest on this study came from the fact that diabetes mellitus is the most
common health problem which affects worldwide population. It has high
prevalence in Sudan and it is thought to be linked to poor glycemic
control and high rate of complications. Hypogoadism, a serious
complication of diabetes which affects general health and well being of
men, must be defined in Sudan. Furthermore, the magnitude of
contribution of obesity and subnormal fertility hormones associated with
type2 diabetes need to be quantified. It is worth to mention that a little
data, according to the best of our knowledge is available concerning the
effect of diabetes on male fertility in Sudan. Since most of the literature
about the effect of diabetes on fertility was form the East and West, we
thought that Sudanese male diabetic community have different behavior
resulting in the effect of diabetes on male fertility.

1.2 Objectives:
The study was aim to evaluate the gonadotropins and testosterone in
Sudanese males with type2 diabetes mellitus.
To achieve this objective the study was designed:
1. To measure testosterone, FSH, LH, BMI in test and control groups
and measure HbA1c in control group.
2. To compare mean concentration of hormones (testosterone, FSH,
LH) between test group and control group.
3. To compare mean levels of testosterone and gonadotropins
hormones according to age groups between test group and control
group.
4. To correlate testosterone and gonadotropins hormones to study
variables (BMI, HbA1c, age of patients and duration of diabetes).
5. To correlate testosterone to BMI categories.
6. To correlate testosterone of the hypogonadal group (<3ng/ml) to
FSH and LH hormones.

