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Summary

Diabetes Type 2 is associated with low testosterone levels in men, The mechanism
of which is unclear .Thus the aim of this study was to estimate the incidence of low
testosterone in T2D patients men / and with aging ,and the possibility of anemia in
these patients and the anemia accompanied the T2D cases is due to T2D itself or by
the effect of low testosterone. Present work was studied two male groups with
different age first, group A age (31-40) years , 60 person {30control & 30 T2D
patients} (3 persons for each age),second, group B age (41-50) years ,60 person ,{30
control & 30 patients} (3 persons for each age). Blood was taken from these groups
and sugar, PCV, Hb and Testosterone levels were measured comparing with control
of each and between two groups and in each data, the mean data of the same age has
been taken. Present results showes that male T2D patients have significantly low T.
levels P<0.05 and significantly P<0.05 low Hb and PCV comparing with sugar level
which was significantly high P<0.05 ,and group B (41-50) age have the lowest T.
level ,PCV and Hb with higher sugar levels. We concluded that anemia and low T.
level associated with T2D , and the effect of low testosterone on anemia is little .Our
data shows that low T. level and anemia increased with age T2D groups in both group
A&B , and in control groups in both A&B bout it is more sever and alarming in T2D
cases.
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Introduction

In diabetes diseases {about 90-95% of all cases} individuals with Type 2
Diabetes (T2D) do manufacture insulin. Sometime even more than necessary
.However their reject and/or do not detect it , resulting in that the body perceived an a
deficiency. The onset of this type of diabetes usually accured after age 30 , this
likelihood of onset increases with age, about 15% of people over 70 have T2D.(1).
Studies linking low Testosterone (T.) level to T2D have been around but they haven't
received much attention because both T2D and low T. levels are associated with aging
but some studies have shown that levels are lower in T2D men than non-diabetic in
the same age. (2). Other studies mentioned that T. deficiency is common in men with
diabetes regardless of the type and T. level are partly influenced by insulin resistance
(IR).(3). Testosterone levels are partly influenced by Insulin Resistance (IR){problem
in target cell, Hyporesponsiveness to insulin , after that combined to cause T2D
(4)}which may represent an important avenue for intervention. The sign and
symptoms of low T. may include diminished interest in sex , erectile dysfunction |,
increased fat mass , depressed mood and fatigue . Men with chronic condition such as
diabetes , obesity , hypertension , hyperlipidemia and asthma are more likely to have
low T. compared to other men(5). Accordingto(6,7&8) mentioned that males with
T2D have low T. concentration and those are likely to develop T2D .While (2)
demonstrated that one third of males with T2D had subnormal T. level and that most
of these patients had total and free T. level in low normal and subnormal range and it
associated with Sex Hormone Binding Globulin (SHBG) concentration in the low
normal range .this study also demonstrated that these patient had low LH & FSH
concentration thus these patients had Hypogonadotrophic Hypogonadism
(H.H.)(2){circulating Gonadotropin levels are depressed (9)}. The first study to
investigate the occurrence of (H.H.) in younger patient with T2D mentioned that
patients between the age of 18-35 years were shown to have (H.H.) at rate of
58%.(10). The presence of H.H. (depressed Gonadotropin) in T2D patients at such a
high rate is alarming because such patients are in the prime reproductive years and
likely not only to suffer from features of low T. concentration but also potentially
from impaired spermatogenesis. (11). The aims of this work was to study the level of
T. and sugar level in T2D patients men between 30-40 years and 41-50 years old and
to investigate the incidence of anemia in these patients which is either caused by T2D
itself or by the effect of low T. level.

Material and Methods

This study was established in/and with the help of {The Public Clinic in Al- Shaab
/Baghdad},120 male person were studied and had been divided to two groups.
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1-Group A :- Contain 60 person aged from 31 to 40 years old {30 normal, 3 person
in each same age & 30 person T2D previously diagnosed, 3 person in the same

age}.

2-Group B :- Contain 60 person aged from 41 to 50 years old {30 normal ,3 persons
in the same age & 30 person T2D previously diagnosed , 3 persons in the same

age}.

Two samples were collected from each person in both groups and titled (all in
fasting state) .One: A whole blood for measuring Hb &PCV immediately ,according
to the procedure in their Kits.

PCV Test : Hole blood using capillary tubes (red) ,were centrifuged by using
microhematocite centrifuge and being readed by its special PCV ruler.

Hb Test : Tested by using Drabkin's solution 0.02 ml of blood with 5 ml of
Drabkin's solution and leaved for 5 minutes ,Then it measured by using
spectrophotometer on wave length (546 mm) according to the Kit.

The other half was used to get serum for total testosterone levels in blood & for
blood sugar .Then it kept in deep freeze to be measured later.

Testosterone levels : Measured in/by the help of (Analytical Central Lab./Mainstay
of Health) by ELIZA using kit by {EORIMMUNE}® AG. Germany.

Sugar Test: 1ml of glucose solution with 10 microgram Patient's serum and being
left for 5 min in room temperature then tested by spectrophotometer on 550 wave
length, according to the kit that produced by (BIOMAGRIB)®

Statistical Analysis:

T. Test was emplaced to study the significance of differences between data in the
present work by Least Significant Differences (LSD) P<0.05 using (SAS 2001)
program.(12)

Results

In group A table {1 and diagram 1} the data showed a significant increase in sugar
levels in group A (T2D) comparing with group A (control) P<0.05,and there were a
significant decrease P<0.05 in Hb , PCV and T. levels in group A (T2D) comparing
with A control . The same as in group B: {table 2 and diagram 2} sugar are
significantly higher P<0.05 in group B (T2D)comparing with B(control) ,and Hb ,
PCV and T. levels are lower significantly P<0.05 in group B (T2D) than in group B
(control) . These data showed also differences in means between group A (T2D) &
group B (T2D): sugar is higher in group B (T2D) than in A (T2D) and Hb, PCV
and T. levels in group B (T2D) lower than group A (T2D) .
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Table (1):Group A: age {31-40} years: Sugar , PCV, Hb & Testosterone level in both
(control and T2D) *.

Age Sugar. mg/dl Hb. mg/dl PCV. % Testosterone.ug/ml
Control T2D control T2D control T2D Control T2D
31 180 321 185 125 47 35 4.3 2.0
32 170 243 120 145 38 37 5.0 3.0
33 100 245 173 150 40 42 8.0 3.0
34 120 198 170 155 46 39 7.0 5.1
35 80 334 135 110 38 40 8.2 15
36 185 260 170 165 49 41 7.2 5.2
37 125 327 130 120 39 38 7.2 34
38 130 280 140 155 36 43 6.7 5.1
39 200 387 180 127 46 39 6.0 2.5
40 100 271 150 128 38 33 7.4 3.7
Mean 139.00 | 286.60 | 155.30 132.00 41.00 38.70 6.70 3.45
+SE +13.18 | +17.51 +7.30 +5.77 +1.48 +1.19 +0.39 +0.41
** AB AB AB AB
LSD 46.06 19.55 3.96 1.21

*control contain 30 person ( 3 persons for each age) & T2D contain 30 person (3 persons for each
age). ** : Means with the different letters are significantly different P<0.05 , between control and

T2D.

Table (2):Group B: age{41-50} years: Sugar , PCV, Hb & Testosterone level in both
(control and T2D) *.

Age Sugar. mg/dl Hb. mg/dI PCV. % Testosterone. pg/ml
control T2D control T2D control T2D Control T2D
41 95 346 140 130 39 43 5.2 1.5
42 210 385 130 102 38 33 4.1 2.6
43 100 371 160 150 46 43 7.0 2.6
44 210 445 120 125 39 40 3.5 2.1
45 120 439 180 115 45 38 7.0 1.8
46 170 385 120 116 40 36 4.2 2.0
47 110 480 140 120 50 39 6.0 2.2
48 180 510 150 130 39 38 4.0 1.9
49 195 320 170 130 44 38 6.1 2.1
50 200 435 130 115 48 37 3.0 2.0
Mean 159.00 | 411.60 144.00 123.30 42.80 38.60 4,91 2.08
*SE +14.99 +19.01 1+6.53 +4.09 +1.37 +0.94 +0.51 +0.10
** AB AB AB AB
LSD 50.87 16.19 3.50 1.10

*control contain 30 person ( 3 persons for each age) & T2D contain 30 person (3 persons for each
age). ** : Means with the different letters are significantly different P<0.05 ., between control and

T2D.
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Diagram (1):Testosterone level in Group A:Showing levels of Testosterone with age in control
group {above} and in T2D group {under}.

*Ventricle axon refers to Testosterone levels(ug/ml) & Horizontal axon refers to Age (years)
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Diagram (2): Testosterone levels in Group B :Showing levels of Testosterone with age in control
group{above} and in T2D group {under}.

*Ventricle axon refers to Testosterone levels(ug/ml) & Horizontal axon refers to Age (years)
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Discussion

Significant decreased of T. level comparing with Significantly sugar increased of
sugar that appeared in group A and in group B between control and T2D , this results
go's with (1, 2 ,4&13) .how noticed that patient with T2D are more likely to have low
T. Their evidence linking decreased plasma levels of T. and T2D , and they concluded
that androgen deficiency is linked with T2D and IR . A research by (13) on 6426 men
suggested that the higher T. level are associated with lower risk of T2D and vice
versa , low Sex Hormones Binding Globulin (SHBG) and T. , predict higher glucose
levels and that is what our data shows . It has been suggested that the
Pathophysiological inverse relationship between T. and insulin is associated with
both IR and low SHBG levels , if this hypotheses is correct the reduction in T. levels
accounted for low levels of SHBG alone {T. molecule that combined with SHBG}
and that free T. should be normal but (14) demonstrate a positive relationship between
total T. levels and insulin sensitivity {increase sugar in blood} in men independent to
SHBG ,also in male rats, castration leads to a rapid development of Insulin Resistance
which is corrected by physiological T. replacement (15). An alternative explanation
for inverse relationship between T. and insulin is that they are directly linked
independently of SHBG levels . The available evidence suggested that the
relationship between T. and insulin may be bidirectional {normal insulin normal T.
level but IR decrease T. level} . Insulin signaling in the brain play an important role in
regulation reproductive function ,insulin facilitate Gonadotrpin Releasing Hormone
(GnRH) release from hypothalamus neurons .(16). Researchers found that Insulin
promote (GnRH) secretion in the hypothalamus GnRH neuronal cell line (17). And
stimulates Gonadotropin secretion from cultured pituitary cells (18) . Insulin receptors
are present on Leydig cells also (19) , and insulin stimulate T. production in Leydig
cell cultures(19 &20). In animal studies lowering plasma insulin levels decreases
pituitary LH content and plasma LH levels (21), and acute Hyperinsulnemia causes a
modest increase in T. level(21) . Whereas lowering insulin levels with (Diazoxide)
reduced serum T. levels (22) , this stimulate effects of insulin on the Hypothalamic
Pituitary Gonadal (HPG) axis appears to contradict the inverse relationship between
T. and insulin levels noted (23).This could be explained by the decreased sensitivity
of HPG axis to insulin resistance states. In one hand There is controversy as to
whether it is only free T. that is biologically active or / with total T. giving that T.
bound to SHBG combined to cell surface receptors in prostate tissue leading to
activation of adenylcyclase and generation of CAMP (24), and on the other hand (14)
demonstrated a positive relationship between T. level and insulin sensitivity .For these
reasons this woke was depend on total T. levels instead of free T. as the most robust
index of androenicity. The differences between group A & B in sugar levels and T.
levels is may be due to aging and the metabolic differences between age 30-40 and
age 41-50 .Both T2D and low T. level associated with aging (2). Patients with T2D
have Hypogonadotrophic Hypogonadism with high CRD level and they suffering
from chronic state of inflammation (25& 26) .The significant low Hb , PCV , in
group A between control and T2D ,and in group B between control and T2D is maybe
due to a state of inflammation .Inflammation may affect hematocrit in two ways first:
They may suppress Erythropoietin secretion (25) and second: they may cause
increased apoptotic death of red cell procuresses resulting in no increase in
Erythropoiesis despite elevated Erythropoietin levels (27&28). These mechanism are
relevant to the pathogenesis of anemia of chronic diseases .thus anemia in T2D may
in part attributable to processes similar to those involved in chronic inflammation
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diseases in addition to the contribution by low T. concentration which appeared in our
study. Low Hb, PCV in group B control comparing with group A control may be due
to low T. in group B control. Low level of T. hormone are associated with aging. We
concluded that the T2D disease affects directly to lowering T. level through HPG axis
{ insulin signal transduction reduce GnRH secretion} and that a state of
inflammation accompanied with chronic T2D cause anemia appeared in T2D patients
in both groups.
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