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ABSTRACT 

Moringa oleifera is one of the many plants used today for treating various pathological 

conditions. The aim of the present study is to investigate the effects of Moringa oleifera leaf 

on blood glucose, blood pressure and temperature in normal conditions. The study is divided 

into two independent phases: acute phase and chronic phase. 34 participants took part in the 

acute phase. Subjects in this phase were divided into 5 groups of 6-8 participants. Group 1 

was given water only, Group 2 received 75g oral glucose load and 2 hours later was given 

75mg/kg dose of M. oleifera, Group 3 was given 75mg/kg dose of M. oleifera and received 

75g oral glucose load 2 hours later. Group 4 was given 75g oral glucose load only, Group 5 

received 75mg/kg M. oleifera only. Baseline readings for blood pressure, pulse rate and body 

temperature were taken for groups 1 to 4 in their fasting state, while group 5 baseline 

readings were taken as random blood glucose. 16 participants divided into two groups took 

part in the chronic phase of the study. Group 6 subjects received 37.5mg/kg doses while 

Group 7 received 75mg/kg doses of M. oleifera. M. oleifera decreased blood pressure 

significantly (P<0.05) after two hours of administration. There was a significant decrease 

(P<0.05) in pulse rate two hours after M. oleifera administration in the fed state and after an 

oral glucose load, while temperature also decreased significantly after two hours of M. 

oleifera administration. Blood glucose decreased significantly after 4 hours of administration 

of M. oleifera only. For the group taking glucose before M. oleifera, there was a peak 

decrease of 18.7% just after 30 minutes. There was no significant change in blood glucose 

level for the group that received M. oleifera in the fasting state. Intake of M. oleifera daily for 

14 days reduced blood glucose level independent of the dose received. It has been observed 

that M. oleifera leaf is effective in reducing blood glucose particularly when levels are high 

but have no significant effect on normal fasting blood glucose levels. Blood pressure 

decreases 2 hours after M. oleifera intake across the groups. Pulse rate and body temperature 

have also been found to decrease as a result of Moringa oleifera leaf intake. 
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INTRODUCTION 

Plants as medicinal agents were mentioned in historic documents dating back many 

thousands of years 
1
 . Currently, medicinal herbs as a whole were reported to be used against 

a wide range of health problems such as cough, cold, stomach, cataract, constipation and 

many other ailments 
2
 . One of such medicinal herbs is Moringa oleifera which is attracting a 

growing interest in various parts of the world for its therapeutic properties. 

Moringa oleifera (MO) is referred to as the ‗drum stick tree‘ or the ‗horse radish tree‘ in 

some parts of the world. 
3
 . Locally, it is known as ‗zogollagandi‘ in Hausa, ‗okwe oyibo‘ in 

Igbo and ‗ewe igbale‘ in Yoruba 
4
 . It belongs to Moringacea family which has fourteen 

species 
5
 . The tree ranges in height from 5 to 10m 

6
. It is found wild and cultivated 

throughout the plains especially in hedges and in house yards, thrives best under the tropical 

insular climate, and is plentiful near the sandy beds of rivers and streams 
7
 . It can grow well 

in the humid tropics or hot dry lands, can survive destitute soils, and is little affected by 

drought 
6
 . It tolerates a wide range of rainfall with minimum annual rainfall requirements 

estimated at 250 mm and maximum at over 3000 mm and a pH of 5.0 - 9.0 
8
 . 

Various properties of M.oleifera have been documented including its anti-cancer 
9
 , anti-

inflammatory 
10

 , anti-microbial 
11

 , thyroid status regulator 
12

 and anti-asthmatic 
13

 effects. 

Diabetes Mellitus (DM) is a chronic metabolic disorder with impaired glucose tolerance and 

high risk of cardiovascular disease 
14 

. Cardiovascular risk factors, including hypertension 

tend to co-segregate more commonly than would be expected by chance. Hypertension and 

type-2 Diabetes Mellitus tend to coexist 
15

 . Hypertension is approximately twice as common 

in persons with diabetes as in persons without diabetes, and the association is even stronger in 

people of African descent 
16

 . The leading cause of death in patients with type 2diabetes is 

coronary heart disease, and diabetes increases the risk for acute myocardial infarction as 

much as a previous myocardial infarction in a non-diabetic person 
16

. 

Since 35% to 75% of the cardiovascular complications of diabetes are attributable to 

hypertension, diabetic patients need aggressive antihypertensive treatment, as well as glucose 

control. Many oral synthetic anti-diabetic agents have been developed 
17 

. Hyperglycemia can 

be managed initially with oral agents and insulin therapy which sometimes require achieving 

targeted glycemic levels. These synthetic agents however, produce some serious side effects 

and are relatively expensive for developing countries like Nigeria 
18

 . Therefore, searching for 

effective, low cost hypoglycaemic agents with fewer side effects is important and the closest 

alternative is local herbs like Moringa oleifera. 
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With a rise in the use of Moringa oleifera as a medicinal agent and its anti-diabetic and 

hypotensive effects being confirmed by a growing number of researchers, there was a need to 

investigate its potential on non-diabetic and normotensive subjects 

MATERIALS AND METHOD 

The materials used include: Glucometer (Accu-chek®), glucometer strips (Accu-chek®), 

Lancets (Accu-chek®), Lancet click (Softclix®), Moringa oleifera leaf, D-glucose 

(Allenburyo®), timer, water heater, electric blender, cotton wool, methylated spirit, recording 

sheet, electronic weighing balance, bathroom scale, glass cups, sphygmomanometer, 

thermometer, digital blood pressure monitor, stethoscope, measuring tape. 

Preparation of Administered Extract 

Moringa oleifera leaf was harvested from a garden in Karu, Nasarawa State. Leaves were air 

dried at room temperature between 28-31°C for 6 days. The leaves were ground with an 

electric blender into powder. With the aid of an electric weighing balance, respective doses of 

the ground leaf were measured. 

400g packs of pure glucose were bought from Tova Pharmacy in Karu, Nasarawa State. 75g 

of glucose was measured using an electronic weighing balance. 

Participants 

The study was divided into two phases with a total of 50 subjects taking part in the study. 34 

subjects were randomly selected from the adopted community of Bingham University with 

age ranging from 18 to 27 years for the first phase while the remaining 16 subjects with age 

ranging from 29 to 48 constituted the second phase. Participants comprised of male and 

female subjects.  

The subjects in phase-1 were divided into 5 groups with 6 - 8 subjects in each group: 

Group 1: Water only 

Group 2: Glucose + Moringa oleifera 

Group 3: Moringa oleifera + Glucose 

Group 4: Glucose only 

Group 5: Moringa oleifera only 

The subjects in phase-2 were divided into 2 groups 

Group 6: Low dose 

Group 7: High dose 

Data Collection 

Weight and height of each subject was measured using a weighing scale and measuring tape 

respectively hence body mass index (B.M.I.) was calculated. 

Group 1 
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Fasting blood glucose level was determined for all the subjects in the group using a 

glucometer (Accu-chek®) 10-12 hours after their last meal the preceding day. Blood glucose 

tests were again carried out at 120 minutes and 240 minutes after the determination of fasting 

blood glucose. 

Blood pressure as well as pulse rate was measured using a blood pressure monitor 

immediately before every blood glucose measurement. Body temperature was determined at 

respective times for all the subjects using a digital thermometer. 

Group 2 

Subjects were given 75g of glucose D dissolved in 250ml of water serving as oral glucose 

tolerance test (OGTT) 
19

 after their fasting blood glucose levels were tested. 75mg/kg body 

weight of ground Moringa oleifera leaf in 250ml of water was then given to the subjects 120 

minutes after glucose intake. 

Fasting blood glucose test was done using a glucometer (Accu-chek®) 10 -12 hours after 

their last meal the preceding day. Subsequent blood glucose levels, blood pressure, pulse rate 

and temperature measurements were determined as was done in Group 2. 

Group 3 

Subjects were given 75mg/kg body weight of ground Moringa oleifera leaf in 250ml of water 

after their fasting blood glucose levels were tested. Oral glucose tolerance test (OGTT) was 

done with glucose solution made from 75g of glucose D dissolved in 250ml of water 
19

 . This 

was given to the subjects 120 minutes after Moringa oleifera leaf intake. 

Fasting blood glucose level was determined using a glucometer (Accu-chek®) 10-12 hours 

after their last meal the preceding day. Blood glucose tests were further carried out at 30 

minutes, 60 minutes, 120 minutes, 150 minutes, 180 minutes and 240 minutes after the 

determination of fasting blood glucose. 

Blood pressure and pulse rate measurements were done before the fasting blood glucose level 

was determined using a blood pressure monitor. Body temperature was also determined at 

this time. Blood pressure, pulse rate and temperature measurements were repeated at 120 

minutes and 240 minutes after Moringa oleifera had been taken by the subjects. 

Group 4 

After 10-12 hours of overnight food privation, fasting blood glucose was determined using a 

glucometer (Accu-chek®) and oral glucose tolerance test (OGTT) was performed using 75g 

of glucose D solution dissolved in 250ml of water
19

 . Subsequent blood glucose tests were 

done using the same glucometer 30, 60, 120, 150, 180 and 240 minutes after the OGTT was 

performed. 
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Blood pressure, pulse rate and body temperature measurements were done before the OGTT, 

at 120 minutes and 240 minutes after the OGTT. 

Group 5 

Post-prandial blood glucose test was carried out using a glucometer (Accu-chek®). Blood 

pressure, pulse rate as well as body temperature readings were taken before 75mg/kg body 

weight of Moringa oleifera leaf in 250ml water was given to the subjects. Subsequent blood 

glucose tests were done using the same glucometer at 30, 60, 120, 150, 180 and 240 minutes 

after the first blood glucose test was carried out. 

Blood pressure, pulse rate and body temperature measurements were repeated at 120 minutes 

and 240 minutes after the initial measurements. 

Group 6 

Fasting blood glucose levels were determined for each subject on the first day. Subjects were 

given 37.5mg/kg body weight of Moringa oleifera leaf each day for 14 days. Fasting blood 

glucose was again measured after the 14 days of M. oleifera intake. 

Group 7 

Fasting blood glucose levels were determined for each subject on the first day. Subjects were 

given 75mg/kg body weight of Moringa oleifera leaf each day for 14 days. Fasting blood 

glucose was again measured after the 14 days of M. oleifera intake. 

Statistical Analysis 

Results were expressed as the mean ± standard error of mean (SEM). Statistical analysis of 

data was carried out using one-way student‘s t-test. Statistical computation was done using 

SPSS software version 17 and Microsoft Excel. 

RESULTS AND DISCUSSION 

Blood Pressure 

Table 1: Systolic Blood Pressure Result 

Group T0 T120 T240 

Control 116.7 ± 1.9 118.2 ± 5.4  112.7 ± 3.0 

Glucose + MO 128.5 ± 5.1 129.5 ± 5.7  121.8 ± 3.5
a
 

MO + Glucose 129.7 ± 5.2 123.7 ± 5.1
b
 130.4 ± 5.9 

Glucose only 122.4 ± 2.5 120.6 ± 5.0 117.9 ± 4.7 

MO only 122.9 ± 3.4 115.4 ± 3.3
c
 116.3 ± 4.3 

Mean ± SEM (mmHg) 

MO = Moringa oleifera, 
a
 = P≤0.05 compared with Glucose only, 

b
 = P≤0.05 compared with 

Control, 
c
 = P≤0.05 compared initial T0. 

The difference in the systolic blood pressure between T120 and T240 in the Glucose + Mo 

group was significantly decreased at P<0.05 when compared with the values obtained for the 
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Glucose only group. The difference in the systolic blood pressure between T0 and T120 in the 

M.oleifera + Glucose group was significantly decreased at P<0.05 when compared with the 

values obtained for the Control group. For the MO only group, there is a decrease in systolic 

blood pressure between T0 and T120 statistically significant at P<0.05. 

Table 2: Diastolic Blood Pressure Result 

Group T0 T120 T240 

Control 65.7 ± 2.9 66.7 ± 2.5 63.0 ± 2.2  

Glucose + MO 75.8 ± 3.2 75.8 ± 3.0 74.5 ± 2.9
a
 

MO + Glucose 76.4 ± 1.7 74.7 ± 2.0
b
 72.3 ± 2.6 

Glucose only 70.3 ± 3.1 64.3 ± 3.3 64.7 ± 3.5 

MO only 65.4 ± 1.9 65.0 ± 2.5 64.4 ± 1.9
c
 

Mean ± SEM (mmHg) 

MO = Moringa oleifera, 
a
 = P≤0.05 compared with Glucose only, 

b
 = P≤0.05 compared with 

Control, 
c
 = P≤0.05 compared initial T0. 

From the result it can be observed that decrease in diastolic blood pressure from T120 to T240 

in the Glucose + Mo group when compared with the values obtained for Glucose only at the 

same time interval was statistically significant at T240 (P<0.05). The group given M.oleifera + 

Glucose showed a statistically significant decrease in diastolic blood pressure between T0 and 

T120 at P≤0.05 compared with the values obtained for the Control group at T120. For the group 

given M.oleifera only, there is a significant decrease in diastolic blood pressure after 

administration at T120 (P≤0.05). 

Pulse Rate  

Table 3: Pulse Rate Result 

Group T0 T120 T240 

Control 68.2 ± 4.4 69.8 ± 4.1 69.8 ± 2.9 

Glucose + MO 74.5 ± 5.7 78.2 ± 4.7 73.3 ± 4.4
a
 

MO + Glucose 65.1 ± 4.2 74.1 ± 4.9 71.4 ± 5.1 

Glucose only 74.4 ± 6.6 72.4 ± 4.2 69.1 ± 4.0 

MO only 74.1 ± 5.4 66.9 ± 4.7
b
 62.6 ± 4.1

b
 

Mean ± SEM (pulse/minute) 

MO = Moringaoleifera,
a
 = P≤0.05 compared with Glucose only, 

b
 = P≤0.05 compared with 

initial T0. 

The result shows a significant decrease at in pulse rate P≤0.05 in the group given Glucose 

before M.oleifera compared with the group given Glucose only. The group given M.oleifera 

only also shows a significant decrease in pulse rate at P≤0.05 at T120 and T240 respectively 

compared with the initial T0. 
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Body Temperature 

Table 4: Body Temperature Result 

Group T0 T120 T240 

Control 36.3 ± 0.2  36.4 ± 0.2 36.5 ± 0.2 

Glucose + MO 36.4 ± 0.1 36.4 ± 0.1 36.0 ± 0.2
a
 

MO + Glucose 36.3 ± 0.2 36.1 ± 0.2
b
 36.3 ± 0.2 

Glucose only 36.4 ± 0.2 36.3 ± 0.2 36.4 ± 0.2 

MO only 36.4 ± 0.2 36.2 ± 0.2
c
 36.4 ± 0.1 

Mean ± SEM (°C) 

MO = Moringa oleifera, 
a
 = P≤0.05 compared with Glucose only, 

b
 = P≤0.05 compared with 

Control, 
c
 = P≤0.05 compared initial T0. 

From the result, the difference in body temperature between T120 and T240 in the Glucose + 

MO group was significantly decreased at P<0.05 when compared with the values obtained for 

the Glucose only group. The difference in body temperature between T0 and T120 in the 

M.oleifera + Glucose group was significantly decreased at P<0.05 when compared with the 

values obtained for the Control group. For the MO only group, there is a decrease in body 

temperature between T0 and T120 statistically significant at P<0.05 but there is no change 

when T0is compared with T240. 

Blood Glucose 
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Figure 1: Graph Showing Blood Glucose Pattern across Groups 
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Figure 2: Effect of M.oleifera (37.5mg/kg-bw) on Blood Glucose 
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Figure 3: Effect of M.oleifera (75mg/kg-bw) on Blood Glucose 

Figure 2 shows a significant decrease in blood glucose level of group 6 subjects from 

105.00±4.42 to 97.14±3.45 at P≤0.05. Figure 3 shows a similar pattern for group 7 with a 

decrease from 89.29±4.84 to 84.43±3.29 statistically significant at P≤0.05. 

DISCUSSION 

This chapter discusses the major findings on the effect of M. oleiferaon blood pressure, pulse 

rate, body temperature and blood glucose of normal human subjects. 
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Effect of Moringa oleifera on Blood Pressure 

The blood pressure is found to decrease significantly two hours after M.oleifera intake for all 

the groups taking M.oleifera. This hypotensive effect has been attributed to the thiocarbamate 

and isothiocyanate glycosides of the glucosinolate family present in M.oleifera
20

. 

Specifically, compounds niazinin A, niazinin B, niazimicin and niaziminin A + B isolated by 

ethanolic extraction have been demonstrated to have potent hypotensive effect on rats which 

may also explain this observation in human subjects. This is possibly by their calcium 

antagonist effect 
21

 . 

From the data emerging from this study, systolic blood pressure is found to decrease 

significantly (P<0.05) in all the groups taking M.oleifera before or after glucose two hours 

after M.oleifera intake. Further decrease in blood pressure four hours after M.oleifera intake 

is not observed in this study. This indicates that M.oleifera possibly has a short duration of 

action on blood pressure. Although there was decrease in both systolic and diastolic blood 

pressure, levels remained within the range of normal. This observation is similar to findings 

made in a research on M. stenopetala specie of the Moringaceae family 
22

 . 

Effect of Moringa oleifera on Pulse Rate 

Results indicate that there is a significant decrease in pulse rate (P<0.05) when M.oleifera 

was administered in both the fed state (74.1±5.4 to 66.9±4.7) and after an oral glucose load 

(78.2±4.7 to 73.3±4.4). Pulse rate is directly related to heart rate 
23

. The negative inotropic 

action of M.oleifera has been traced to its alkaloid content 
24

 which acts by inhibiting K
+
 

induced contractions in the heart 
21

. 

Effect of Moringa oleifera on Body Temperature 

From the result of the body temperature measurement in the different groups, it is observed 

that temperature reduced significantly (P<0.05) in the group taking M.oleifera before glucose 

as compared to the control group which showed an increase. A similar result is recorded in 

the group taking glucose before M.oleifera when compared to the group taking glucose only. 

M.oleifera is also seen to play a significant role in lowering body temperature in the group 

taking M.oleifera only.  Body temperatures reduced within the first two hours of M.oleifera 

intake and remained decreased four hours after M.oleifera intake relative to the control and 

glucose only groups. In his experiment, high body temperatures were induced in adult rabbits 

using E. coli suspensions. Body temperatures were measured rectally every hour for five 

hours and he found that there was a decrease in the first four hours. A similar experiment 

with rats by 
25

 , also demonstrated a drop in body temperature within the first four hours on 

administration of M.oleifera seed. Phytochemicals such as moringinine, glycosides and 

alkaloids present in the leaf have been said to be responsible for this antipyretic property 
26

. 
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Mode of action of these phytochemicals is through the inhibition of synthesis of certain 

endogenous substances such as prostaglandins (released during tissue damage, inflammation, 

graft rejection or other disease states) which are responsible for increased temperature ―set-

point‖ by the hypothalamus during fever 
2728

. However, mechanisms governing the decrease 

in body temperature in normothermic state have been suggested to be a result of 

vasodilatation of peripheral blood vessels. 

Effect of Moringa oleifera on Blood Glucose 

The results obtained from the first phase (acute ingestion) of the blood glucose experiment 

shows that for the MO only group, there is a significant decrease in the blood glucose level 

30 minutes after M.oleifera (75mg/kg body weight) intake compared with the Control group. 

It is further observed that blood glucose remained less than the baseline (non-fasting state) 

blood glucose level at 1 hour and 2 hours after M. oleifera ingestion. After 4 hours of 

M.oleifera administration, blood glucose level had decreased from a baseline mean of 

120.75mg/dl to 104mg/dl. This decrease agrees with findings made in another study 

involving hyperglycemic rats where blood glucose decreased within an hour of M.oleifera 

administration and continued to decrease 6 hours later 
29

 .  

The group that was administered Glucose before M. oleifera shows a lower area under the 

curve (AUC) than the group which was given Glucose only. The lowest concentration of 

blood glucose achieved was an 18.7% (111.3mg/dl to 90.5mg/dl) decrease observed 30 

minutes after M.oleifera administration; indicating an early onset for the effect of M.oleifera. 

Two hours after M. oleifera (i.e. four hours after the oral glucose load) is given, mean blood 

glucose concentration value in this group is observed to be uniform with its baseline reading 

unlike in the group given Glucose only whose mean value after 4 hours was higher than the 

baseline value. 

For the group given M. oleifera before Glucose, there was no significant effect on their 

fasting blood glucose level 30 minutes, 1 hour and 2 hours after M. oleifera intake. This 

effect of M.oleifera on fasting blood glucose of normoglycemic subjects is comparable to the 

previous findings in a study of normoglycemic rats in which there was no significant change 

in blood glucose 3 hours post M. oleifera administration at a dose of 250mg/kg and 500mg/kg 

body weight 
29

 . Another study involving 30 human subjects in their fasting state showed no 

significant change in their blood glucose 2 hours after M. oleifera tea was taken. On the 

contrary, a study reported significant decrease in blood glucose 3 hours after administration 

of 100mg/kg, 200mg/kg and 300mg/kg body weight of M.oleifera to normoglycemic rats 
5
 . 

Thus the effect of M. oleifera on fasting blood glucose level is largely inconsistent from 
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existing studies. In this study however, it is established that acute ingestion of M. oleifera 

does not significantly affect the fasting glucose level in nornoglycaemic individuals. 

Results from the M. oleifera before glucose group indicates that peak blood glucose level 

after glucose challenge is significantly decreased (P<0.05) when compared with the Glucose 

only group at corresponding time points. This suggests that the effect of M.oleifera remained 

present after four hours of administration. 

Results from the second phase (chronic ingestion) showed a significant decrease in the 

fasting blood glucose of subjects after 14 days of M.oleifera intake. Decrease in blood 

glucose was 7.49% (from 105mg/dl to 97.14mg/dl) and 5.45% (from 89.29mg/dl to 

84.42mg/dl) for the 37.5mg/kg-bw and 75mg/kg-bw doses respectively. Such a phenomenon 

of less hypoglycemic response athigher doses is common with various plants and has already 

been observed in Psidium guajava 
30

 , Trichosanthesdioica 
31

 , Cynodon dactylon 
32

 and 

Cinnamomum tamala 
33

 . Thus a higher concentration of M. oleifera does not necessarily lead 

to additional benefit on glucose control. 

In the fasting state, hypoglycemic activity of the leaves of M.oleifera after chronic ingestion 

may probably be due to terpenoid present, which appears to be involved in the stimulation of 

the ß-cells and the subsequent secretion of preformed insulin. One or more of the other 

chemical constituents of the plant especially flavonoid is also likely to have played a crucial 

role in the hypoglycemic action of the leaf 
29

 . It has also been postulated that decrease in 

blood glucose level can also be attributed to increase in tissue utilization of glucose 

mediated by M. oleifera  

CONCLUSION 

Acute intake Moringa oleifera leaf is effective in lowering blood pressure and body 

temperature in healthy individuals. M.oleifera can also be used for lowering blood glucose in 

hyperglycemic conditions over a period of four hours but in fasting conditions will require a 

chronic intake to reduce blood glucose. This hypoglycemic effect is independent of the dose 

of the leaf taken. 
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