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ABSTRACT 
Objectives: The study evaluated mineral composition of “Togolese ecotype” of Moringa oleifera leaves and its 
effect on anthropometric parameters, atherogenic lipids and glycaemia during nutritional recovery in HIV 
negative and HIV positive malnourished patients after daily use of the leaves powder. 
Methodology and results: Patients aged from 12 months to 8 years, consumed every day for 15 weeks the 
leaves powder. Results showed that powder is rich in proteins, micronutrients and induced BMI increase in both 
patients (p ≤ 0.001). Biochemical parameters determination showed decrease in total cholesterol, triglycerides, 
LDL-cholesterol (p ≤ 0.01), atherogenicity index (AI) correlated with HDL-cholesterol increase (p ≤ 0.001) in 
HIV negative. Increase in triglycerides, LDL-cholesterol, AI (p ≤ 0.001) correlated with HDL-cholesterol 
decrease (p ≤ 0.001) is observed in HIV positive. Total cholesterol decreased more in HIV positive 
asymptomatic and increased in patients treated with ARV drugs (p ≤ 0.0001). Glycaemia level is decreased in 
both patients of the study.  
Conclusion and application of findings: This study confirms higher concentrations of proteins, micronutrients, 
hypolipidemic potential and hypocholesterolemic activity of M. oleifera leaves. This explained nutritional 
recovery and reduction of atherogenic lipids. Positive effect of the powder on cholesterol metabolism is due to 
beta-sitosterol, bioactive phytoconstituent of the leaves which fixed LDL particles and thought to be through the 
lowering significantly of their plasma concentrations. Reduction of glycaemia in both patients confirms also 
hypoglycemic properties of leaves with high concentration of polyphenols and antioxydants. The lowering of 
atherogenic risk and glycaemia after regular consumption of M. oleifera leaves powder is more significant in 
HIV negative than HIV positive patients. Results of this study bring information which will make it possible to 
pediatrics and nutritionists to adapt better use of M. oleifera leaves to combat malnutrition and the follow-up of 
HIV positive persons and in particular those on antiretroviral treatment. 
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INTRODUCTION  
In developing countries, more than 250 million of 
children are affected by malnutrition; and 178 million 
of them who have under the age of five years 
present growth retardation (Shetty, 2010; OMS, 
2011). Food insecurity and lack of access to health 
care play a major role and explain persistence of 
malnutrition which is often related to protein-energy 
and micronutrients deficiencies (West et al, 2006). 
Acute infections and HIV involve lipids metabolism 
disturbances and increase cardiovascular diseases 
risks in patients (Sawadogo et al., 2005; Presles, 
2006; Bernal et al., 2008; Crowe et al., 2010). 
Moreover, antiretroviral therapy of people living with 
HIV/AIDS, increases coronary diseases frequency 
and myocardial infarction risk (Bernal et al., 2008; 
Malvestutto & Aberg, 2010; Anastos et al., 2010; 
Melzi et al, 2010; Cournil et al., 2011). Antiretroviral 
therapy associated with protease inhibitors could 
provoke insulin resistance and type 2 diabetes 
development in immunodeficiency patients (Yoon, 
2005; Vyas et al., 2010).In Togo, approximately 30% 
of children are undernourished and among them 
23.5% who are under five years present growth 
retardation and 14.3% are affected by acute form of 
malnutrition (Ministry of Health, 2009). Moreover, in 
this country where infant mortality is 9.8%; 
estimation showed that 0.18% of the population is 
HIV positive children (ONU/SIDA 2009). Valorization 
of edible vegetable such as leaves of M. oleifera 

Lam. (Moringaceae) with high concentration of 
protein and micronutrients constitute a strategy to 
combat malnutrition and associated diseases 
(Idohou-Dossou et al., 2011; Moyo et al., 2011, Tété-
Bénissan et al., 2012). Several pharmacological 
properties are found in M. oleifera leaves which are 
used in traditional medicine against hyperglycemia 
(Ndong et al., 2007; Jaiswal et al., 2009), 
hyperlipidemia, hypercholesterolemia (Naznin et al., 
2008; Olugbemi et al., 2010), inflammation (Ndong et 
al., 2007; Nandave et al., 2009; Atawodi et al., 2010; 
Moyo et al., 2012), cancer and virus (Anwar et al., 
2007). They would be glucidic and lipidic metabolism 
regulator and can be used in HIV positive patients 
(Ndong et al., 2007; Naznin et al., 2008; Jaiswal et 
al., 2009; Olugbemi et al., 2010.  
The aim of this study was to confirm protein and 
mineral composition of “Togolese ecotype” of M. 
oleifera leaves powder and to evaluate the effect of 
daily consumption on atherogenic lipids and 
glycaemia during nutritional recovery; by analyzing 
proteins and micronutrients concentrations, evolution 
of anthropometric parameters, serum total 
cholesterol, triglycerides, HDL-cholesterol, LDL-
cholesterol and glycaemia level in undernourished 
patients HIV negative and positive. The results will 
make it possible to achieve guidelines in the way to 
use M. oleifera to combat malnutrition and HIV/AIDS 
infection. 

 
MATERIALS AND METHODS 
Study population: Study patients were male and female 
living in Lomé and they had been regularly followed for 8 
months through periodic consultations carried out by 
Pediatric and Nutritionist Doctors in hospital or health 
center such as CHU-Tokoin, CMS Casablanca, CMS of 
Hope-Life-Togo. The test population was selected 
previously to follow a nutritional recovery program. In this 
program, Moringa oleifera leaves powder replaced food 
complement usually proposed in the centers after 
receiving the Health Ministry’s agreement. Before starting 
the experience, a full explanation of the study was given 
to the mothers on M. oleifera, and a verbal consent was 
obtained from the selected women. Study patients, old 
from 12 months to 8 years and undernourished were 
separated into two groups. Infants (n=51): 25 HIV 

negative and 26 HIV positive aged from 12 to 30 months. 
Children (n= 54) old than 30 months to 8 years including 
25 HIV negative and 29 HIV-positive with 14 symptomatic 
were treated with antiretroviral (ARV) drugs: Zidovudine + 
Lamivudine + Abacavir. Control group is composed with 
14 HIV negative and 13 HIV positive aged from 12 
months to 8 years.  
Preparation of Moringa oleifera leaves powder: Fresh 
leaves of M. oleifera were collected in Kpessi, 30 km from 
Lomé. The identification was confirmed (Togo 05250) in 
the Botany and Vegetable Ecology Laboratory. Leaves 
were quickly washed 4 times with pure water, and drained 
for 30 mn. They were spread out over paper filter and 
were dried in laboratory out of direct sunlight and dust for 
4 days. The powder was prepared by crushing quite dry 
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leaves in the mill type 3375-E20 (Thomas Scientific™, 
USA), conditioned in plastic pockets and preserved in a 
dry place. 
Determination of nutritional quality of leaves powder: 
Mineral composition was determined in Geochemistry 
Laboratory with Atomic Absorption Spectrophotometer 
type Solaar S2, (Thermo Electron Corporation; Orion, 
England) after acid mineralization of the sample ash. 
Total proteins were dosed by Kjeldahl method. 
Microbiological quality of powder was determined by the 
research of fungi and bacteria. French standard methods 
adopted in UEMOA zone (NF V08-051) are used for 
these germs research. 
Incorporation of Moringa oleifera powder in the 
meals: Powder dose to be incorporated was given 
according to FAO Recommended Daily Allowance (RDA) 
(WHO, 2007; Goyens, 2009). Thus, during 15 weeks, 
infants and children received, 30 g of powder by day. The 
daily dose was consumed three times at mealtimes by 
adding it to sauces or to porridges just before serving 
them. Regular weekly control was made in hospital or 
health center to check actual Moringa powder 
consumption by the patients. In the control group, the 
meals contained no food supplement.  
Blood samples: Peripheral blood (5 ml) samples were 
obtained at baseline and at the end of the study (15 
weeks) through venous puncture in the morning from all 
patients after 8-10 hours fasting in a dry tube. The 
samples were transported in a portable ice box to the 
laboratory within 3h. After blood clotting, serum was 
separated by centrifugation. The serum samples 
conservation was made at 4°C and used for different 
analyzes.  
 
 

Parameters studied 
Anthropometric parameters: During 15 weeks, body 
weight and height were measured every 15 days under 
Pediatric and Nutritionists Doctors’ obligatory controls. 
Body weight was measured by scales SECA (France): 
Seca 725 for infant and Seca Robusta 813 for children. 
Height was measured by resting the infant on his back; 
children over 2 years in an upright position. Body mass 
index (BMI) was calculated through the equation weight 
(kg)/ height (m²). The value of the real profit in weight and 
height was calculated by taking account of the relative 
profit of patients utilizing M. Oleifera and control group 
(Tété-Bénissan et al., 2012). 
Biochemical studies: Two biochemical examinations 
were performed at baseline and at the end of the study. 
All data were determined using automated quantitative 
LISA 500 Plus analyzer (Biocode Hycel, France). Serum 
Glucose, total cholesterol (TC), triglycerides (TG) and 
HDL-cholesterol (HDL-C) were quantified using 
colorimetric enzymatic method with Spinreact reagents kit 
(Saint Esteve d’en Bas, Girona-Spain). LDL-cholesterol 
(LDL-C) was determined according to Friedwald and 
Fredickson formula if triglycerides value is < 4 g/l. LDL-C 
(g/l) = TC - (TG/5 + HDL-C). Atherogenicity index (AI) is 
calculated according to formula: Atherogenicity index = 
LDL-C/HDL-C. Serum concentration of parameters was 
calculated according to formula: Concentration variation= 
Baseline concentration – End concentration. 
Statistical analysis: Data were performed using 
GraphPad Prism 4 Software. Mean and standard 
deviations were calculated for quantitative variables in 
each group and comparisons between groups were made 
using Mann and Whitney non parametric test or ANOVA. 
In all the analyses, significance was 5%, (p ≤ 0.05).  

RESULTS 
Nutritional and microbiological quality of M. oleifera 
leaves powder: The powder of the leaves of M. oleifera 
prepared contains approximately 38 g of proteins and 
9.7g of total minerals by 100 g, with higher concentrations 
of biogenic minerals, so that the 30 g gave essential 
needs for the study patients (Table 1). The 
microbiological quality of the powder prepared was 
regarded as satisfactory, compared to the criteria used by 
French Association of Normalization (AFNOR). 
Anthropometric parameters variation : The growth 
retardation observed in all of HIV negative and HIV 
positive disappeared after M. oleifera use for 15 weeks. 
Body Mass Index (BMI) is significantly increased in both 
patients (p ≤ 0.001). In HIV negative, gain in terms of 

weight was 16.6% in infants, 11.2% in children. HIV 
positive infants gain 4.5% to 7% more than HIV positive 
children. Moreover children treated with antiretroviral 
drugs had a profit of weight close to the HIV negative 
children. They gained on average 2.5% of weight 
moreover than HIV positive untreated with ARV. HIV 
negative and positive infants, have significant gain in 
terms of height in comparison to the children 
(approximately 1%). As for the weight, undernourished 
and HIV negative infants constituted a group which have 
best recovered with a gain in terms of height 2.8 times 
more important than HIV positive untreated children. 
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Table 1: Nutritional values of Moringa oleifera leaves powder prepared in this study 
 mg/100g  

of powder 
mg/30 g 
of powder  

*RDA infants 
of 1-3 years 

*RDA children  
of 4-9 years 

Total proteins 38000±1500 11400 20000-23000 34000 
Biogenic salts     
Calcium 2448±152 734,4 500 700-900 
Potassium 2060±119 618 800 800 
Magnesium 509±44 152,7 80 130-200 
Phosphorus 352±21 105,6 360 450-600 
Iron 19±5,8 5,7 7 7-9 
Manganese 11±1,1 3,3 1 1 -2 
Copper 2,14±0,2 0,645 0,8 1-1,2 
Zinc 2,9±0,5 0,87 6 7 
Selenium 0,31±0,02 0,093 0,02 0,03-0,04 

Total minerals 9700±344 2910   
*RDA Recommended Daily Allowance (WHO, 2007; Goyens, 2009). 
 
Lipids parameters variation : The increase of the 
concentrations of total cholesterol (TC), triglycerides 
(TG), LDL-C in the serum and the decrease of HDL-C are 
indicators of lipid metabolism disturbance with higher 

atherogenic risk. However, a decrease of the TC, TG and 
LDL-C correlated with increase of the HDL-C indicates a 
positive effect of M. oleifera leaves powder consumption.   

 

         
 
 
 
 
 
Legend: TVIH- and TVIH+: Control HIV negative and HIV positive; NVIH- and NVIH+: Infants HIV negative and HIV positive; EVIH- : 
Children HIV negative; EARV- and EARV+: Children ARV- and ARV+. 
 
 

Figure 1: Total cholesterol (CT) and triglycerides (TG) evolution 
after M. oleifera use. Decrease of CT in: NVIH-, EVIH-, (p≤0.01); 
NVIH+, EARV-; (p≤0.001). Increase of CT in EARV+; (p ≤ 
0.0001). Decrease of TG in HIV negative; (p ≤ 0.001), Increase 
of TG in HIV positive ; (p ≤ 0.0001) 

Figure 2: LDL-C and HDL-C after M. oleifera use. Decrease 
of LDL-C and increase of HDL-C in HIV negative; (p≤0.001). 
Increase of LDL-C and decrease of HDL-C in HIV positive; 
(p≤0.001) 
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In the HIV negative (infants and children), decrease of 
TC, TG, and LDL-C in the control group was significantly 
lower (5 to 6 times for TC, 4 to 5 times for TG and 7 to 8 
times for the LDL-C) than patients utilizing M. oleifera 
powder (p ≤ 0.01), (figures 1 and 2).However, compared 
to control group, the increase in HDL-C is 8 to 10 times 

significantly higher (p≤0.001) in both HIV negative 
patients after M. oleifera powder consumption (figure 2). 
Consequently, atherogenicity index decreased 
significantly from 14 to 16 times in patients when 
compared to the control group that did not use M. oleifera 
powder (p ≤ 0.001) (figure 3). 

 

           
Figure 3 : Atherogenicity index evolution of patients after M. oleifera 
powder use. Decrease in HIV negative; Increase in HIV 
positive(p≤0.0001)  

Figure 4: Evolution of glucose level of patients after M. 
oleifera powder use. Decrease of glycaemia in HIV 
negative (p≤0.001) and HIV positive (p≤0.01) 

Legend: TVIH- and TVIH+: Control HIV negative and HIV positive; NVIH- and NVIH+: Infants HIV negative and HIV positive; EVIH-
 : Children HIV negative; EARV- and EARV+ : Children ARV- and ARV+. 

 
 
In HIV positive patients, significant decrease in TC is 
practically the same with infants and children untreated 
with ARV drugs (-0.32g/l and -0.37g/l) and near to those 
of control group (- 0.4 g/l). However, in comparison to the 
latter, the increase in TC is 7.5 times higher with children 
treated by ARV (p ≤ 0.0001), (figure 1). Atherogenic 
lipids (TG, C-LDL) are significantly increased after the 
use of M. oleifera powder by the infants and the children 
(p ≤ 0.001). By comparison children with control group, 
the increase in triglycerides is 2 times lower and for LDL-
C is almost identical (+0.3g/l vs 0.38g/l) (figure 2). The 
decrease of the HDL-C is near 2.5 times higher inside the 
control group than inside HIV positive patients treated or 
untreated by ARV drugs and having consumed M. 
oleifera leaves powder (figure 2). Consequently, the use 
of M. oleifera induced a weak reduction (- 0.2 to -0.55) of 

atherogenicity index in which the elevation is generated 
by viral infection (figure 3). In detail of the increase of the 
atherogenic lipids and the decrease of the HDL-C anti 
atherogenic, it is the group of children treated by the ARV 
which presents the most important disturbances of the 
lipid metabolism whatever the parameter considered (CT, 
TG, LDL-C, HDL-C and AI). These results indicate that M. 
oleifera powder have hypolipidemic effect and impact on 
atherogenic risk in HIV positive and negative patients. 
However, the combined effects of viral infection and 
antiretroviral drugs on the inflammatory processes in 
patients treated would explain why it is the less reactive 
group.  
Glycaemia variation: The glycaemia level gave 
indication on glucose metabolism disturbance among 
patients studied especially in those under antiretroviral 
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therapy. In this study, the use of the M. oleifera leaves 
powder induced a reduction in glycaemia 2 times more 
important at the HIV negative than HIV positive. In the 
group of children with ARV treatment, decrease in 

glycaemia is the least important. These results show that 
M. oleifera powder has a positive action on the glycaemia 
regulation in patients of the study whatever their serologic 
status (figure 4).. 

 
 
DISCUSSION 
Evolution of the anthropometric parameters and the 
nutritional status: The consumption of M. oleifera 
powder induced the increase of BMI, with gain of weight 
and height in HIV negative and HIV positive patients. This 
is in agreement with Tété-Bénissan et al., (2012) who 
reported that in undernourished and/or HIV positive 
patients, M. oleifera leaves allow high improvement of 
nutritional status. Moreover nutritional recovery is more 
important in patients treated with antiretroviral drugs. 
Significant positive evolution of anthropometric 
parameters confirms that M. oleifera powder prepared in 
this study brought adequate proportions of proteins and 
micronutrients (minerals and vitamins) necessary to both 
patients. It confirms results of previous studies which 
showed exceptional nutritional qualities of M. oleifera 
leaves and their effectiveness in malnutrition correction 
and prevention (Mehta and Fawzi, 2007; de St Sauveur & 
Broin, 2010; Moyo et al., 2011; Tété-Bénissan et al., 
2012).  
Evolution of lipids parameters: Regular consumption of 
M. oleifera powder allowed the decrease of lipids 
metabolism disturbances caused by infections among 
undernourished HIV negative infants and children. This 
induced significant decrease of serum levels of total 
cholesterol, triglycerides, LDL-C correlated with 
significant increase in HDL-C. These results confirm M. 
oleifera leaves potential as hypolipidemic, 
hypocholesterolemic agent which induced the decrease 
of atherogenic lipids (Naznin et al., 2008; Olugbemi et al., 
2010). The lowering effect of M. oleifera powder on 
atherogenic lipids levels is explained by effect of beta-
sitosterol (vegetable sterol which structure is similar to 
cholesterol) the bioactive phytoconstituent contains in 
leaves, which induce significant decrease of LDL 
concentration in plasma (Naznin et al., 2008; Olugbemi et 
al., 2010). Thus, free cholesterol not fixed at LDL, is 
purified from peripheral tissues by HDL to the liver where 
it will be metabolized. HDL with apo A-1 are implied in 
lecithin cholesteryl acyltransferase (LCAT) and lipoprotein 
lipase (LP) activation, which facilitate cholesterol transfer 
and rich triglycerides particles lipolysis. When more 
triglycerides decrease, more HDL increase; the 
consequence is a significant decrease of atherogenicity 

index and protection against atherosclerosis disease in 
HIV negative and HIV positive (Sawadogo et al., 2005; 
Presles, 2006; Padmaja et al., 2007; Bernal et al., 2008; 
Thompson et al., 2008).  This study confirms former work 
showed quantitative abnormalities of lipids in HIV positive 
patients.  It was noticed in particular, atherogenic lipids 
(TG and LDL-C) increase and HDL-C (protective) 
decrease with an important decrease of total cholesterol 
(hypocholesterolemia) in asymptomatic HIV positive 
(infants and children); but also the increase 
(hypercholesterolemia) in HIV positive treated by ARV 
drugs (Sawadogo et al., 2005; Presles, 2006; Bernal et 
al., 2008). This explains lipid metabolism disturbances 
persistence in HIV positive of this study after the regular 
use of M. oleifera powder. At the latter, important 
inflammatory reactions caused by HIV virus, induce lipids 
peroxidation in the blood-vessels and involve fast 
oxidation of LDL-C (Stenvinkel et al., 2005; Tété-
Bénissan et al., 2011). This increases their capitation by 
macrophages which become spumous cells in vascular 
walls, facilitating atherogenic process (Sawadogo et al., 
2005; Stenvinkel, et al., 2005; Crowe et al., 2010). HIV 
positive have higher hydroperoxid lipid level (oxidized 
derivatives of the LDL) than HIV negative patients and 
their total antioxydant capacity is decreased (Stenvinkel, 
et al., 2005; Crowe et al., 2010). The important decrease 
of total cholesterol (hypocholesterolemia) observed 
among HIV positive patients was induced by pro 
inflammatory cytokines (interleukines, INF and TNF) 
accelerating esterified cholesterol accumulation in 
activated macrophages (Sawadogo et al., 2005; Crowe et 
al., 2010; Tété-Bénissan et al., 2011). About significant 
increase of total cholesterol in HIV positive treated with 
ARV drugs; it was already highlighted by several studies 
and would be due to a more important disturbance of 
lipids metabolism (Presles, 2006; Bernal et al., 2008; 
Anastos et al., 2010; Melzi et al, 2010). Indeed, HIV 
infection and antiretroviral drugs have independent 
noxious effects on the blood-vessels and in association, 
their impact are significantly worsened (Pontes-Cardoso 
et al., 2007; Bernal et al., 2008). The reduction of HDL-C 
in HIV positive of this study confirms report of Bernal et 
al., (2008), Anastos et al., (2010) and would be due partly 
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to Apo A1 synthesis reduction (Tété-Bénissan et al., 
2011), because of immunity collapse (Crowe et al., 2010). 
In this study, increase of triglycerides in HIV positive is in 
agreement with report of former studies (Presles, 2006; 
Pontes-Cardoso et al., 2007; Cournil et al., 2011) which 
showed that hypertriglyceridemia would be explained by 
cholesterol and triglycerides transport as lipoproteins. 
There would be a negative correlation between HDL and 
triglycerides level (Sawadogo et al., 2005; Tété-Bénissan 
et al., 2009). Lipoprotein-lipase and hepatic lipase action 
can be inhibited by metabolic effect of cytokines like INF- 
alpha, IL-1, IL-6 and TNF thus disturbing triglycerides rich 
particles lipolysis and decreasing HDL quantity. It 
explains hypertriglyceridemia and HDLC decrease 
(Stenvinkel, et al., 2005; Kuhlmann et al., 2010). In HIV 
positive, cytokines effect like INF- alpha  IL-1, IL-6 and 
TNF-alpha would be correlated with hypertriglyceridemia 
(Crowe et al., 2010). Consequence is the increase of 
atherogenicity index and atherogenic risk in HIV positive. 
Frequencies of cardiovascular diseases and especially 
coronary diseases whatever the age are increased. 
However, the control group values show that atherogenic 
risk reduction in HIV negative and HIV positive patients of 
this study is primarily due to the use of M. oleifera which 
contains beta-sitosterol, polyphenols and A, C, E 
vitamins. These results indicate that M. oleifera powder 
has an anti atherogenic action obvious in all studied 
groups, in spite of its limited effect on disturbances of lipid 
metabolism in HIV positive patients (Naznin et al., 2008; 
Olugbemi et al., 2010. Daily consumption of M. oleifera 
powder induced in HIV negative of this study, important 
reduction of lipid peroxidation and inflammatory cytokines 
synthesis released by activated macrophages in blood-
vessels. This would have allowed a decrease of 
inflammatory reactions induced by various infections and 
acute phase proteins synthesis by the liver (Stenvinkel, et 
al., 2005; Crowe et al., 2010, Tété-Bénissan et al., 2012). 

Polyphenols, A, C, E vitamins, zinc and selenium in M. 
oleifera powder (Nandave et al., 2009; Atawodi et al., 
2010; Moyo et al., 2012) by reducing oxydative stress 
(Metha & Fawzi, 2007; Tété-Bénissan et al., 2012), 
contributed to increase activation of LCAT and hepatic 
lipase enzymes by reduction of cytokins (IL-1 and TNF) 
which accelerating lipolysis of triglycerides-rich particles 
and raising HDL-C quantity. This would increase reverse 
transport of free cholesterol by HDL from peripheral cells 
towards liver where it will be metabolized. Positive action 
of powder components would involve a reuction of 
atherogenicity index in both patients of this study in 
particular HIV negative.  
Glycaemia evolution: It was reported by several authors 
that HIV infection induces disturbances of glucose 
metabolism and an insulin-resistance among patients 
treated by antiretroviral drugs (Yoon, 2005; Vyas et al., 
2010). In the present study, the use of M. oleifera leaves 
induced a reduction of the glycaemia values among HIV 
positive and HIV negative patients. These results is in 
agreement with the previous studies which showed that 
polyphenols (glycosides of quercetin and kaempferol, 
rutin, gallic acid) were responsible of hypoglycaemia 
properties, especially quercetin-3-glucoside in the leaves 
which could increase degradation of glucose in the body 
(Anwar et al., 2007; Ndong et al., 2007; Jaiswal et al., 
2009). The results show also the HIV positive patients 
treated by ARV drugs have no complications of glucose 
metabolism, induced by the protease inhibitors in their 
treatment. Indeed, it has shown the increase 
development risk of diabetes type 2 due to insulin 
resistance and frequencies of cardiovascular diseases 
are more important among patients submitted to 
antiretroviral treatment associated with protease inhibitors 
(Yoon, 2005; Pontes-Cardoso et al., 2007; Melzi et al., 
2010; Vyas et al., 2010). 

 
CONCLUSION 
Results of this study confirm pharmacological properties 
of M. oleifera leaves which can be used as food 
complement, lipids and glucose metabolism regulator in 
HIV positive and HIV negative. Among HIV/AIDS patients, 
M. oleifera leaves induced improvement of nutritional 
status, accelerated immunological recovery among 
patients treated with ARV drugs. However, the 
importance of lipids metabolism disturbances induced by 
viral infection and ARV drugs, do not seem to be 
significantly decreased by regular consumption of M. 

oleifera powder in HIV positive persons. M. oleifera 
leaves are not drugs, consequently, a specific protocol 
must be set up for their use in complementary of 
conventional drugs against the increase of atherogenic 
risk and the cardiovascular diseases especially in 
HIV/AIDS patients. This study brings information which 
will make it possible to nutritionists to adapt better use of 
medicinal plants, especially M. oleifera to combat 
malnutrition and the follow-up of HIV positive, particular 
those which have antiretroviral treatment. 
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