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Introduction

The homocysteine is a non-proteinogenic sulfur-containing ami-
no acid, intermediate in the metabolism of  methionine [1]. It is 
synthesized by all cells of  the body and catabolized along two 
metabolic pathways: the pathway of  the transsulfuration and the 
pathway of  the remethylation [2]. This amino acid is an important 
indicator in the risk assessment of  the cardiovascular diseases [3]. 
The plasma homocysteine level in a healthy individual is arbitrarily 
defined between 5 and 15 μmol/L [2]. The hyperhomocysteine-
mia is an abnormal accumulation of  the plasma homocysteine 
resulting from its bad metabolization [4]. Its causes are nutritional 

(vitamin B deficiencies), genetic, therapeutic, or even physiologi-
cal [2, 5].

The hyperhomocysteinemia is an independent cardiovascular risk 
factor [5]. It is associated with the development and the accen-
tuation of  the cardiovascular complications of  the type 2 diabe-
tes [6]. Its deleterious effect is particularly potent in the diabetics 
than in non-diabetics, leading to the emergence of  the micro and 
macrovascular atherotrombotic diseases [7] and to a 90% mortal-
ity rate over 5 years [2]. However, there has been little study on 
the diabetic hyperhomocysteinemia in sub-Saharan Africa [6, 8]. 
In Côte d'Ivoire, very little work has been devoted on hyperho-
mocysteinemia [9, 10] and none has evaluated the type 2 diabetic 
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hyperhomocysteinemia. The hyperhomocysteinemia is practically 
or totally ignored in the treatment of  diabetics in Côte d'Ivoire.

The present work consisted in the evaluating of  the hyperho-
mocysteinemia in the type 2 diabetic patients in Côte d'Ivoire. 
Specifically, it was to determine its prevalence, describe its evolu-
tion according to the sex, the age and the ethnic group. To deter-
mine whether its relative risk is reduced or significantly increased. 
Then, assess whether there is a significant difference between the 
homocysteinemia, the glycemia and the lipid parameters in the 
hyperhomocysteinemic diabetics compared to the control group. 
This, in order to appreciate the necessity of  the nutritional and 
clinical management of  the diabetic hyperhomocysteinemia in 
Côte d'Ivoire.

Methods

Type of  Study

This was a descriptive and cross-sectional study.

Study population

This study was conducted from September to December 2016, 
and has involved 231 subjects. The type 2 diabetic population was 
composed of  200 subjects, including 122 women and 78 men, 
aged from 23 to 86 years. They were recruited consecutively and 
randomly, among the type 2 diabetics regularly monitored at the 
Antidiabetic Center of  Abidjan (CADA). The diabetic subjects 
included different Ivorian and foreign ethnic groups, composed 
of  171 nationals and 29 non-nationals. The non-diabetic control 
population consisted of  31 healthy volunteers, including 18 men 
and 13 women, aged from 22 to 50 years. They were recruited 
from the health staff  of  the National Institute of  Public Health 
(INSP) of  Abidjan-Côte d'Ivoire and among other people outside 
the institute. The study protocol has been approved by the Pasteur 
Institute of  Côte d'Ivoire. All the subjects were informed of  the 
purpose of  the study and have given their informed consent of  
participation.

Blood sampling and determination of  biochemical param-
eters

The venous blood sampling of  the fasting subjects (12 hours) was 
performed, in a semi-sitting position, in the sampling room of  the 
INSP Medical Research and Biology Laboratory. The blood was 
collected in 5ml Vacutainer tubes, immediately placed in a cooler 
between the collection and the centrifugation. The EDTA (Eth-
ylene diamine tetra acetic acid) tubes (purple), for the determina-
tion of  the homocysteine; the NaF (sodium fluoride) tubes (gray), 
for the determination of  the glycemia; and the dry tubes (red) for 
the lipid assay. After the centrifugation of  the tubes at 3000 rpm 
for 10 minutes, the plasmas were aliquoted and stored at -20° 
C. At the time of  the assays, the plasma samples were thawed at 
the room temperature and homogenized. The homocysteine, the 
glycemia and the lipid parameters were measured by enzymatic 
methods on the biochemistry automaton Cobas c-311(Roche Di-
agnostics), using the Cobas-Integra kits (Germany).

The homocysteine, by the enzymatic cycling method. The glyce-
mia, by the glucose oxidase method (GOD-PAP). The triglycer-

ides, by the glycerol-phosphate oxidase method (GOP-PAP). The 
total cholesterol, by the cholesterol oxidase method (CHOD-
PAP). The HDLs were evaluated by the enzymatic colorimetric 
method (Direct Homogeneous Test for HDL-Cholesterol). The 
LDLs were determined by the formula of  Fredwald et al., [27]. 
The biochemical reference values of  the glycemia and the lipids 
are those of  the Ivorian adult presumed healthy, in force at the 
INSP-Abidjan and coming from the study of  Yapo et al., [8].

Statistical Analyses

The data were recorded and processed by the Excel 2013 appli-
cation. The variables such as the age, the duration of  diabetes, 
the body mass index, the homocysteinemia, the glycemia, the to-
tal cholesterol, the triglycerides, the cholesterols LDL and HDL, 
were expressed under the form of  mean ± standard deviation. 
These quantitative variables were evaluated via the Fisher test for 
the equality of  the variances, and the Student's test for the com-
parison of  the averages. The relationship between the hyperho-
mocysteinemia and the type 2 diabetes and the estimation of  the 
relative risk of  the hyperhomocysteinemia were assessed by the 
Pearson's chi-square (χ2) test. The confidence interval (CI 95%) 
of  the relative risk (RR) was evaluated by the Mittinen method. 
For these tests, the significance was allowed for p < 0.05.

Results

General presentation of  the diabetic and the control popula-
tion

The type 2 diabetic population and the control group presented 
the sociodemographic characteristics of  the Table 1. The sex ratio 
of  the diabetics was of  0.6. The average age was 55 ± 10.78 years. 
The duration of  the diabetes was 8.5 ± 0.70 years. A significant 
difference was found between male and female, for the age, the 
duration of  the diabetes and the body mass index (BMI). The 
type 2 diabetes was predominant in the Akan group ethnic. The 
diabetics have no education at 45%. They have complications of  
diabetes at 83%, and 8% are under insulin therapy. The presumed 
healthy controls had a mean age of  41.20 ± 10.25 years and an 
average body mass index of  24.72 ± 4.71. There was no signifi-
cant difference between the BMI of  the diabetics and that of  the 
controls.

Hyperhomocysteinemia in the type 2 diabetic population

The prevalence of  the hyperhomocysteinemia in our diabetic sam-
ple was 36.50%, distributed between 47.95% in men and 52.05% 
in women (Table 2). This hyperhomocysteinemia has a significant 
relative risk of  2.83 ≈ 3; CI 95% (by Mittinen method):1.39-11.53, 
P(χ2) <0.05) (Table 3). The χ2 observed was 6.73; and the χ2 (1; 
0.95) was 3.84 (Table 3). The observed χ2 is greater than χ2 (1; 
0.95). The Pearson Chi-square test has indicated a significant pos-
itive relationship between the type 2 diabetes and the hyperhomo-
cysteinemia. In this study, the estimated relative risk is considered 
retrospectively. The hyperhomocysteinemia had enough time to 
develop in a distant past compared to the date of  inclusion of  
diabetics in this study. The average of  hyperhomocysteinemia was 
14.84 ± 3.26 μmol/L (Table 4). The average of  hyperhomocyst-
einemia in men was 14.95 ± 3.26 μmol/L. It was greater than that 
of  the women which was 14.75 ± 3.07μmol/L; however without 
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Table 1. Sociodemographic characteristics of  the study population.

Diabetic population (n) 200 P
Diabetic men (n = 78) (%) 39

Diabetic women (n = 122) (%) 61
Sex ratio (Men/Women) 0.6

Average age (year) 55 ± 10.78 <0.05
Average duration of  diabetes (year) 8.5 ± 0.70 <0.05

Complications of  diabetes
 With complications (%) 83

 Without complications (%) 9
 Under insulin therapy (%) 8

Body mass index (BMI) (kg/m2) 25.63 ± 4.49  <0.05
Distribution of  diabetics

 Ivorians  (%) 85.5
 African Foreigners (%) 14.5

 Burkinabe (%) 7
 Malians (%) 2.5

 Guineans (%) 1.5
 Ghanians (%) 1

 Mauritanians (%) 1.5
 Nigerians (%) 0.5
 Benineses (%) 0.5
 Ethnic group 

 Akan (%) 50.5
 Gur (%) 6.5
 Krou (%) 8.5

 Mandé of  south (%) 4.5
 Mandé of  north (%) 15
 Other Africans (%) 14.5
Level of  education

 Without education (%) 45
 Primary (%) 26.5

 Secondary (%) 27.5
 Supérieur (%) 1

Presumed healthy control population (n) 31 P
Men (n = 18) (%) 58.1

Women (n = 13) (%) 41.9
Sex ratio (Men/Women) 1.38

Average age (year) 41.2 ± 10.25 >0.05
Body mass index (BMI) (kg/m2) 24.72 ± 4.71 <0.05

Table 2. Distribution of  the hyperhomocysteinemia prevalence in the type 2 diabetic population.

Hyperhomocysteinemics Normohomocysteinemics Total
n %  n % n %

Type 2
Diabetic Patients

Men 35 47.95 43 33.86 78 39
Women 38 52.05 84 66.14 122 61

Total 73 100.00 127 100.00 200 100
Prevalence 36.50% 63.50%
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any signifycant difference (Table 4). This hyperhomocysteinemia 
evolved with age (Table 5).

According to the classification of  the hyperhomocysteinemias of  
Faeh et al., [12], only one type of  hyperhomocysteinemia (12-30 
μmol/L) emerged from our study. This was a moderate hyper-
homocysteinemia. No diabetic patient did either an intermediate 
hyperhomocysteinemia (31-100 μmol/L) or a severe hyperhomo-
cysteinemia (≥100 μmol/L). A significant difference in the hyper-
homocysteinemia was found between the Akan group ethnic and 
those of  the Krou, the Gur, and the "northern Mandé" ethnic 
groups (Table 6). Also, a significant difference in hyperhomocyst-
einemia existed between the "Other Africans" ethnic group and 
the Gur ethnic group (Table 6).

Study of  the biological variables in the type 2 diabetic hyper-
homocysteinemia

Regarding the biological variables (Table 7), there was a significant 
difference between the subpopulation of  diabetics with hyperho-

mocysteinemia and the control group: for the homocysteinemia, 
the glycemia and the lipid parameters (total cholesterol, triglyc-
erides, LDL cholesterol, HDL cholesterol and atherogenicity in-
dex). In these diabetic patients, the values of  the total cholesterol, 
the triglycerides, the LDL-cholesterol and the HDL-cholesterol 
were within the normal reference ranges (Table 7).

Discussion

The hyperhomocysteinemia is an independent vascular risk factor 
[5]. Its effect is particularly more deleterious in diabetics than in 
non-diabetics [2, 7]. In this context, an exploration of  the impor-
tance of  the hyperhomocysteinemia in the type 2 diabetics in Côte 
d'Ivoire was necessary in view of  a nutritional and a clinical man-
agement. The present study has revealed a prevalence of  diabetic 
hyperhomocysteinemia of  36.50%. The hyperhomo-cysteinemia 
affected men and women in almost equal proportions: 47.95% 
in men and 52.05% in women. The relative risk of  the diabetic 
hyperhomocysteinemia was approximately 3 (RR = 2.8, CI 95%: 
1.39-11.53, P (χ2) <0.05). It is greater than 1. That suggests an as-

Table 3. Estimation of  the relative risk of  hyperhomocysteinemia in the diabetic population.

Hyperhomocysteinemia 
(Exposed) 

n

Normohomocysteinemia 
(Not Exposed) 

n
Total

Type 2 diabetics (n = 200) 73 127 200
Non-diabetic controls (n = 31) 4 27 31

Total 77 154 231

Estimated Relative Risk = 2.83 ≈ 3 (> 1). That suggests an association between the hyperhomocysteinemia and the type 2 diabetes. χ2 
observed : 6.73; χ2 (1; 0.95) : 3.84; χ2 observed> χ2 (1; 0.95); P χ2 <0.05.

CI 95% (by Miettinen method): 1.39-11.53. The observed χ2 is greater than χ2 (1; 0.95), suggesting that the hyperhomocysteinemia is 
significantly higher in diabetic hyperhomocyteinemic patients than in non-diabetic controls. The estimated relative risk is considered 

retrospectively. The hyperhomocysteinemia had enough time to develop in a distant past compared to the date of  inclusion of  diabet-
ics in this study.

Table 4. Distribution of  the type 2 diabetic hyperhomocysteinemia according to the sex.

(N=73) Men (M) Women (W) M+W P
n 35 38 73
% 47.95 52.05 100

 ± σ [min-max] (μmol/L) 14.95 ± 3.50 [12-28.76] 14.75 ± 3.05 [12.01-28.26] 14.84 ± 3.26 [12-28.76] >0.05

P : Significance; : Average of  Homocysteinemia; σ: Standard Deviation; min: Minimum; max: Maximum

Table 5. Distribution of  the type 2 diabetic hyperhomocysteinemia according to the age class.

(N=73) Age class n %   ± σ [min-max] (µmol/L) p

20-29 years 0   00 ± 00  ns
30-39 years 1 1.37  12.63 ± 0.00  ns
40-49 years 7 9.59  14.37 ± 3.01 [12.00-19.48]  ns
50-59 years 36 49.31  14.64 ± 2.23 [12.15-17.72] <0.05
60-69 years 23 31.51  15.90 ± 3.47 [12.01-28.76] <0.05
70-86 years 6 8.22  16.67 ± 4.35 [12.16-23.45]  ns

P: Significance; : Average of  Homocysteinemia; σ: Standard Deviation; min: Minimum; max: Maximum; ns: Not Significant
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sociation between the hyperhomocysteinemia and the type 2 dia-
betes. The observed χ2 is greater than χ2 (1; 0.95), suggesting that 
the hyperhomocysteinemia risk is significantly higher in diabetic 
hyperhomocyteinemic patients than in non-diabetic controls. The 
hyperhomocysteinemia is a reality in Côte d'Ivoire. The hyperho-
mocysteinemia must be taken into account in the treatment of  
the diabetics in Côte d'Ivoire. Our study is corroborated by that 
of  Cissé et al. [8] realized in the type 2 diabetics in Senegal, in 
which the relative risk of  hyperhomocysteinemia was 2.39, for a 
prevalence of  42.5%.

In this study, the values of  the diabetic hyperhomocysteinemia 
were higher in men (14.95 ± 3.50 μmol/L) than in women (14.75 
± 3.05 μmol/L), with no significant difference. Houzé et al., [13] 
did not also found a significant difference of  the hyperhomocyst-
einemia according to the sex, although it was higher in men than 
in women. That was in agreement with our results. Contradicto-
rily, Cissé et al., [8] had found that the hyperhomocysteinemia was 
higher in the diabetics women than in men, however without sig-
nificant difference. The difference in the homocysteinemia values 
between the two sexes could be explained by several factors: the 
hormonal state of  the woman, the muscle mass of  the man and 
the differences related to the lifestyle [8]. The homocysteinemia 
values in women are similar to those of  men after menopause [14]. 
At the menopause, the protective effect of  the estrogens against 
the hyperhomocysteinemia ceases, due to their fall [15]. The age is 
a hyperhomocysteinemia risk factor [15]. Our study has revealed 

that the diabetic hyperhomocysteinemia evolves with age. It was 
not significant at ages less than 50 years, significant between 50 
and 70 years, and not significant at ages above 70 years. Glowin-
ska et al., [16] haven't found a significant difference in the gradual 
increase of  the hyperhomocysteinemia during the early stages of  
the macrovascular complications of  the diabetes. This could ex-
plain the no significant increase in hyperhomocysteinemia at ages 
less than 50 years. We also found that the period of  the significant 
increase of  the hyperhomocysteinemia (between 50 and 70 years) 
corresponded to the period of  the manifestation of  the type 2 
diabetes (55 ± 10.78 years). That suggests that between the ages 
of  50 and 70, there are synergistic metabolic interactions between 
the type 2 diabetes and the hyperhomocysteinemia. At the ages 
superior to 70 years, no significant increase of  the hyperhomo-
cysteinemia was observed, probably because of  the small number 
of  diabetics (n = 6) repre-senting this age group. The study of  
Cissé et al., [8] corroborates our findings for the increased of  the 
hyperhomocysteinemia with age. The increase of  the hyperhomo-
cysteinemia with age could be explained in part by the physiologi-
cal decline of  the renal function associated with aging [15]. The 
homocysteine increases linearly between 60 and 65 years of  age, 
and then is accentuated rapidly beyond 65 years, averaging 10% or 
1 μmol/L per year [15].

Our study has showed a significant difference in the hyperhomo-
cysteinemia between that of  the Akan group ethnic group and 
that of  the Krou, the Gur and the northern Mandé ethnic groups. 

Table 6. Distribution of  the hyperhomocysteinemia according to the ethnic group.

(N=73) Enthnic group n %   ± σ [min-max] (µmol/L) p

Akan 42 57.53  15.95 ± 5.70 [12.00-28.76] <0.05
Other Africans 12 16.44  13.63 ± 3.73 [12.07-16.79] <0.05
Mandé of  north 8 10.96  15.69 ± 3.11 [13.22-17.32] <0.05

Krou 5 6.85  15.32 ± 4.59 [12.54-23.45] <0.05
Gur 3 4.11  15.04 ± 1.25 [13.36-17.29] <0.05

Mandé of  south 3 4.11  13.42 ± 1.19 [12.15-14.57] <0.05

P: Significance; : Average of  Homocysteinemia; σ: Standard Deviation; min: Minimum; max: Maximum.

Table 7. Mean biological values of  diabetics and controls.

Hyperhomocysteinemic 
diabetics (N=73) Control group (N=31) Reference 

Values P
  ± σ [min-max]   ± σ [min-max]

Glyc 1.53 ± 0.81  [0.78-4.63]  0.85 ± 0.09  [0.71-1.04] 0.7-1.10 g/L <0.05
CT 2.07 ± 0.60 [0.86-4.59]  1.94 ± 0.35 [1.39-2.62] 1.06-2.50 g/L <0.05

HDL 0.43 ± 0.11  [0.12-1.35]  0.66 ± 0.16  [0.32-0.91] 0.26-0.70 g/L <0.05
LDL 1.42 ± 0.57  [0.37-2.55]  1.11 ± 0.34 [0.47-1.69] 0.55-1.30 g/L <0.05
TG 1.04 ± 0.33 [0.39-1.77]  0.77 ± 0.27  [0.36-1.47] 0.30-1.20 g/L <0.05

HCY 14.84 ± 3.26  [12.00-28.78]  10.74 ±2.38  [6.07-15.67] <12 µmol/L <0.05
IA 5.15 ± 2.44 [1.58-16.55]  3.02 ± 0.78 [1.75-4.59] < 3.30 <0.05

P: Significance; : average; σ: Standard Deviation; min: Minimum; max: Maximum; HCY: Homocysteinemia; 
Glyc: Glycemia; CT: Total Cholesterol; TG: Triglycerides; LDL: Low Density Lipoprotein Cholesterol; HDL: High Density Lipopro-

tein Cholesterol; IA: Atherogenicity Index. 
The control group is composed of  non diabetic subjects presumed healthy.
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Also, there was a significant difference in the hyperhomocyst-
einemia between that of  the "Other Africans" ethnic group and 
that of  the Gur ethnic group. That suggests the implication of  
nutritional, genetic and lifestyle differences in the manifestation 
of  the type 2 diabetic hyperhomocysteinemia in Côte d'Ivoire. 
The Ivorian studies devoted to the genetic causes of  the hyper-
homocysteinemia are scares. The Ivorian study of  Tiahou et al., 
[9] was to our knowledge the only study that has suspected the 
effect of  a possible heterozygous genetic mutation of  the cysta-
thionine β-synthase ("844 ins68" mutation) in healthy subjects. 
And that, because of  the homocysteine/folate ratio ≥ 4.4 indicat-
ing the existence of  heterozygous mutations of  the cystathionine 
β-synthase (CBS) in non-diabetic Ivoirians. The heterozygous 
mutations ''844ins68'' of  the CBS may lead to a moderate or an 
intermediate hyperhomocysteinemia [9]. A high prevalence of  the 
heterozygous mutation "844ins68 of  the CBS" of  37.7% was ob-
served in black populations of  Africa [17]. Pepe et al., [18] had 
even reported 66.66% frequency of  the CBS heterozygous muta-
tion 844ins86 in sub-Saharan Africans. Further studies are needed 
to explain the genetic difference of  the diabetic hyperhomocys-
teinemia in different Ivorian ethnic groups. 

The mean of  the diabetic hyperhomocysteinemia in our study was 
14.84 ± 3.26 μmol/L. Cissé et al., [8] have also found an average 
of  diabetic hyperhomocysteinemia (15.42 ± 4.06 μmol/L) very 
close to that we had obtained. 

In the study of  Eun-Hee et al., [19], the type 2 diabetics who 
developed the microalbuminuria (diabetic nephropathy) had a sig-
nificantly higher homocysteinemia (11.80 ± 3.70 μmol/L) than 
those who did not develop it (10.30 ± 3.10 μmol/L). The risk 
of  the diabetic nephropathy was present at a homocysteinemia 
well below 15μmol/L [19]. According to Eun-Hee et al., (2010), 
a homocysteinemia of  11.80 ± 3.70 μmol/L was sufficient to de-
velop the diabetic nephropathy. Thus, our diabetic patients, with a 
homocysteinemia of  14.84 ± 3.26 μmol/L, also have all the pos-
sibilities to develop diabetic nephropathy. 

According to Rigaud [20], the relative risk of  hyperhomocysteine-
mia for the development of  the cerebrovascular lesions is 2.3, and 
1.8 for coronary heart disease. Thus, our diabetic patients, with a 
relative risk of  hyperhomocysteinemia of  about 3 (RR = 2.83, P 
(χ2) <0.05), also have all the chance to develop the cerebrovascu-
lar lesions and the coronary diseases. 

In a cohort of  the type 2 diabetics, 70% of  patients with hyperho-
mocysteinemia had a macroangiopathy compared to 42% of  the 
normohomocysteinemic patients [14]. In the study of  Vangelder 
et al., [6] realized in 185 diabetic type 2 patients, the homocys-
teinemia was 13.1 ± 2.3μmol/L in patients without cardiovascular 
complications and 15.4 ± 3.5 μmol/L in patients with cardiovas-
cular complications (p <0.001). As a result, the authors concluded 
that hyperhomocysteinemia was a risk factor for cardiovascular 
complications in patients with type 2 diabetes [6]. Therefore, with 
a relative risk of  hyperhomocysteinemia of  about 3 (RR = 2.83, 
P(χ2) <0.05) and a mean of  homocysteinemia of  14.84 ± 3.26 
μmol/L, our diabetics have all the possibilities to develop the mi-
cro and macrovascular complications related to diabetic hyperho-
mocysteinemia, according to the studies precited.

The hyperhomocysteinemia in our study corresponds to a mod-

erate hyperhomocysteinemia (12-30 μmol/L) according to the 
classification of  Faeh et al., [12]. Given the particularly deleteri-
ous character of  the hyperhomocysteinemia in diabetics compa-
red with non-diabetic patients, the pathological threshold in this 
study was set at 12 μmol/L, in agreement with the Homocys-
teine Group of  France in 2001. In fact, the cardiovascular risk 
of  the hyperhomocysteinemia is already present between 10 and 
15 μmol/L [21], well below the arbitrary pathological threshold 
commonly set at 15 μmol/L in healthy subjects. No diabetics in 
our study had an intermediate hyperhomocysteinemia (31-100 
μmol/L). In addition, no patients had severe homocysteinemia 
(≥100 μmol/L) [5, 14], leading to a suspicion of  a genetic cause 
of  hyperhomocysteinemia [5, 22].

The moderate hyperhomocysteinemias are generally due to vi-
tamin B deficiencies. According to Demuth [5], the moderate 
hyperhomocysteinemia can have a nutritional, pathological or a 
therapeutic origin. In our study, the causes of  the moderate hy-
perhomocysteinemia could be majoritarely nutritional. 45% of  
our diabetics are without education. The ignorance and the pov-
erty helping, they do not escape the vitamin B deficiencies leading 
to the hyperhomocysteinemia. The diabetes is also a cause of  the 
hyperhomocysteinemia [22]. The metformin, a drug administered 
to the diabetics, contributes to the hyperhomocysteinemia [14]. 
We have observed that the hyperhomocysteinemia evolved grad-
ually with age. It is quite possible that the destructured dietary 
habits have contributed to that moderate hyperhomocysteinemia. 
All these specific causes mentioned above, without being exhaust-
tive, could explain the emergence of  the moderate hyperhomo-
cysteinemias observed in our type 2 diabetic subjects.

The hyperhomocysteinemia remains a major cardiovascular risk 
in the type 2 diabetic patients. Our study has showed a signifi-
cant glycemia in the hyperhomocysteinemic diabetics compared 
to control group, suggesting possible synergistic interactions be-
tween the diabetes and the hyperhomocysteinemia. The studies 
linking the insulin resistance to plasma homocysteine levels are 
discordant [23]. Although the physiological mechanisms linking 
the insulin resistance to the hyperhomocysteinemia are not elu-
cidated, it was observed that plasma homocysteine concentra-
tions were frequently increased with the insulin resistance [23], 
suggesting a link between the hyperhomocysteinemia and the in-
sulin resistance. The diabetes via its free radicals potentiates the 
deleterious effects of  the hyperhomocysteinemia on the vascular 
endothelium [24]. The diabetes and the hyperhomocysteinemia 
are associated with early vascular lesions with rapid progression 
[24]. The hyperinsulinism, on the other hand, participates to the 
hyperhomocysteinemia by interfering with the activity of  the ho-
mocysteine metabolism enzymes. Indeed, the hyperinsulinism or 
an excessive insulin therapy promotes the inhibition of  the en-
zymes in the transsulfuration pathway, and de facto leads to the 
hyperhomocysteinemia [25]. The study of  Fonseca et al., [26] has 
showed a significantly negative correlation between the hyperin-
sulinism and the activity of  the cystathionine β-synthase. That 
suggests that in patients with type 2 diabetes, the hyperinsulinism 
contributes to the hyperhomocysteinemia by inhibiting the enzy-
matic activity of  the cystathionine β-synthase. The diabetes could 
promote the hyperhomocysteinemia, since the hyperinsulinemia 
prevents the body from reducing the hyperhomocysteinemia and 
maintain a normal homocysteine [2].
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In this study, the atherogenic (total cholesterol, LDL-cholesterol, 
triglycerides) and the antiatherogenic (HDL) lipid parameters are 
normalized in our diabetic patients. The atherogenicity index of  
cholesterol is also within the limits of  the normality. This could 
be explained by the fact that they are mostly under anti-lipid and 
dietetic treatment. They are regularly monitored at the Abidjan 
Antidiabetic Center (CADA) and at the Nutrition Center of  the 
National Institute of  Public Health in Abidjan. The study of  Cissé 
et al., (2015) [8] in which these lipid parameters are insignificant, 
corroborates our results.

Conclusion

The hyperhomocysteinemia is a reality in the type 2 diabetics in 
Côte d'Ivoire. It should be the object of  sensibilization and rein-
forcement of  the dietary and therapeutic measures, in order to 
minimize the risk of  the cardiovascular diseases incurred by the 
type 2 diabetics.
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