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ABSTRACT  11 

Aim: To evaluate the effect of diet containing Sesame Seed (Sesamum indicum) on some 
biochemical parameters in Diabetic albino Wistar Rats 
Study design:  Experimental study. 
Place and Duration of Study: Department of Biochemistry, University of Port Harcourt, 
Rivers State, Nigeria, between April and November, 2019. 
Methodology: Forty (40) male rats weighing between 140 to 150g were used for this study. 
The rats were housed in animal cages in a well-ventilated experimental room and allowed to 
acclimatize for a period of 14 days before the commencement of the treatments. The 
animals were grouped into six (6) groups of 5 rats each. The group one (1) was the negative 
control and group two (2) positive control of induced group with streptozotocin without 
treatment. The remaining groups were also induced with streptozotocin and then treated with 
varying concentration of Sesame seed ranging from 4g to 16g daily for a period of six weeks. 
Rats were sacrificed by cardiac puncture, blood sample collected after six weeks of the 
experiment. The Samples were analysed for glucose, lipid profile, antioxidant capacity, urea, 
creatinine, aspartate amino transaminase (AST) and alanine amino transaminase (ALT). 
GraphPad prism version 5.0 was used to analyse data statistically and p values less than 
0.05 (p<.05) were considered statistically significant. 
Results: Result revealed a statistically significant decrease in fasting blood glucose of the 
various treatment groups when compared with the positive control. When positive control 
group was compared with treatment group 3 to 6, a statistically significant decrease was 
observed in their total cholesterols (p<.05), the triglyceride of group 3, 5 and 6, and 
statistically significant increase of high density lipoprotein of group 3, 4, 5and 6, also a 
statistically significant decrease of low density lipoprotein of group 3, 4, 5 and 6.  Total 
antioxidant capacity and reduced glutathione levels comparison of group 2 with group 3, 4, 
and 6, demonstrated a significant increase (p<.05). The liver enzymes, AST and ALT of the 
control group 2 compared with the treatment group showed a mild decrease (p<0.05). 
Similar result was also observed with renal parameters using urea and creatinine as guides.  
Conclusion: Based on the findings, this study has demonstrated that sesame seed seed 
has anti-diabetic, anti-lipidemic and antioxidant properties and also has gradual organ 
protective ability when used on a long period of time on a daily basis. 

Keywords: Diet, Sesame Seed (Sesamum indicum), Biochemical Variables, Diabetic Wistar 12 
albino Rats. 13 

1. INTRODUCTION  14 
The use of Sesame (Sesamum indicum L.) has gained wide acceptance in food industry 15 
especially among the fast food vendors in and around the world. Sesame has been variously 16 
used to spice up or coat food product like meat pie, fish roll, and hamburger and so on. 17 
Dating back to as early as 1600 BC, Sesame seeds are among the oldest condiments 18 
known to man. Sesame belongs to the family Pedaliaceae and is widely cultivated in the 19 
tropical parts of Africa and Asia and several species are said to be in existence [1]. Their 20 



 

 

wild species are located mainly in Africa and only a few in India [2]. The original home of this 21 
crop is known to be Ethiopia. Sesame seeds also known as benne seeds originated from 22 
Africa before spreading to Asia and other part of the world. Nigeria is one of the leading 23 
producers and consumers of Sesame seeds in Africa. In Nigeria, Sesame is grown in 24 
northern and western Nigerian. This could be due to its drought resistant nature, [3]. The 25 
major world Sesame producers are India, Myanmar, China and Sudan with 68% of the total 26 
world production. In the world, India ranks first in the production of Sesame seeds and is 27 
grown in different seasons covering practically all agro-ecological zones [4]. 28 

Oil extracted from Sesame is honoured as a rich food because of its high nutritive quality 29 
and stability. It has many uses and is markedly different from other vegetable oils due to its 30 
high nutritional and therapeutic values. Potential health benefits of Sesame include anti 31 
oxidative, anticancer, anti-hypersensitive and anti-immunoregulatory actions. The seeds are 32 
used for the production of oil, paste, salads and in various food formulations. From the 33 
chemical composition of Sesame, it is known that the seeds contain 50-60% oil, 18-25% 34 
protein, 13.5% carbohydrate and 5% ash [5]. Sesame ability to stabilise oxidation can be 35 
attributed to its endogenous anti-oxidant lignans along with tocopherols. Sesamin (0.4-36 
1.1%), sesamolin (0.3-0.6%) and traces of sesamol contribute to the unique properties of 37 
Sesame oil. In the eastern parts of the world, Sesame has long been considered as a ‘health 38 
food’ that provides high energy and prevents ageing [6]. The oil is rich in unsaturated fatty 39 
acids (85%) and has a mild taste. It is said to be plant breeder’s dream crop because of its 40 
great genetic diversity [4]. 41 
 42 
Sesame oil was more effective in lowering the enzymes level, the protective effect due to the 43 
antioxidant component and Sesame oil contain some powerful antioxidant such as (1p-44 
6,phytate, lignans, pinoresionol, vitamins E, lecithin, myristic acids and lineolate) which may 45 
prevent free radicals formation and scavenge free radicals that are already formed. Sesame 46 
oil works on increase of secretion of bile salt in liver, ALT secretion from heart, liver and 47 
muscle and Sesame oil known as a polyunsaturated oil protects the heart work and lowers 48 
cholesterol in the blood because of antioxidant component like vitamins E, A, and flavonoids 49 
(sesamin, sesamol and sesamolin) which protect cell body from the damage of free radicals, 50 
also fatty acids containing non saturated and saturated lanolin which are important acid on 51 
action. AST because of flavonoids and antioxidant vitamins B6 transform to pyridol-5-52 
phosphate PLP which work like co enzyme for amino translate and reduce glycogenesis and 53 
over antioxidant hydrogens for peptides. Sesame oil also activated Co a-oxidation and 54 
increase the active of Co a–oxidase cycle, even Sesame oil also contains amino acids which 55 
helps in protecting liver function and immunity (sesamol, sesamolionol and sesaminol) 56 
phytotochemicals are responsible for this protective response. High amount of sesamin and 57 
sesamol has been identified in Sesame and they are reported to increase the hepatic 58 
mitochondria and peroxismol fatty oxidation rate, also Sesame lignans have antioxidant and 59 
health promoting activities.  60 
 61 
Diabetes mellitus (DM) is a global health issue affecting children, adolescent and adult 62 
population known to increase the risk of developing cardiovascular disease – CVD, which 63 
remains the main cause of mortality in these individuals. Not only is the risk of developing a 64 
first cardiovascular event increased in diabetes, these individuals also have a poorer 65 
prognosis following treatment compared to those without diabetes, regardless of the 66 
treatment given in the acute stage. With the number of patients with diabetes reaching 3 67 
million in the UK alone in 2012 an increased understanding of the disease processes 68 
involved in DM and improved therapeutic strategies will be required to reverse this unnerving 69 
trend, This strong association between DM and CVD is multifactorial and is related to 70 
clustering of classical cardiovascular risk factors, including hyperglycaemia, obesity, 71 
hypertension, dyslipidaemia and oxidative stress culminating in some of the attendant 72 
complications.  73 
Given the economic burden and other health complication arising from the issues of diabetes 74 
mellitus in conjunction with the complication associated with conventional medicine, the use 75 



 

 

of organic products becomes very necessary to support the individuals living with these 76 
conditions; in this case Sesame seed is prominent here. 77 
Therefore, the aim of this study was to evaluate the effect of diet containing Sesame Seed 78 
(Sesamum indicum) on some biochemical parameters in Diabetic albino Wistar Rats. 79 
 80 
 81 
 82 

2. MATERIALS AND METHODS  83 

 84 

2.1 Experimental Animals 85 

Forty (40) male albino Wistar rats with weight between 140 and 150 g were obtained from 86 
the Experimental Animal Farm at the University of Port Harcourt, Nigeria. The albino Wistar 87 
rats were housed in animal cages in a well-ventilated experimental room. The rats were 88 
allowed to acclimatize for a period of 14 days before the commencement of treatments. 89 
Handling of animals was in accordance with relevant institutional and ethical guidelines as 90 
approved for scientific study. The rats were protected and controlled under the light regime 91 
(12 hrs light: 12 hrs dark), at room temperature (22±2°C) and humidity constant (55±5%). 92 
During the study, the rats were fed a diet of standard pellets and had free access to water. 93 

2.2 Induction of Diabetes in Rats 94 

Twenty five adult Wistar rats weigh 140-150 grams (75-90 days old) were used for inducing 95 
diabetes. The animals were injected with streptozotocin at the dose of 60 mg/kg of the body 96 
weight intraperitoneally. Diabetic animals and non-diabetic control group were kept in 97 
metabolic cages individually and separately and under feeding and metabolism control. 98 
Glucose in the blood of diabetic rats exceeded that of the non-diabetic control ones. Food 99 
consumption was measured in terms of grams (gm.), water consumption was measured in 100 
terms of (ml) on a daily basis while every 2 - 4 days in 6weeks, the levels of glucose in blood 101 
serum was  measured, so that chemical diabetes was verified in rats injected with 102 
Streptozotocin. 103 

2.3 Dose Calculation and Administration of Streptozotocin 104 

Streptozotocin was administered through intraperitoneal route after appropriate calculations 105 
of doses were made. 106 
Standard dose for diabetes induction= 60mg/kg 107 

1. Average Weight of the rats = 145g 108 
 145mg/kg standard dose = 145mg is given to 1kg or 1000g rat 109 
60mg = 1000g rat 110 
Xmg = 145g rat 111 
X = 60 x 145 =     8.7mg/145g rat 112 
1000 113 
Therefore, 8.7mg of the streptozotocin was given to all rats in the group weighing 145g (this 114 
was done for all groups of animals taking their weights into consideration). Only rats with 115 
plasma glucose above 11.0mmol/l were considered diabetic. 116 

2.4    Preparation of Sesame Seeds for Administration 117 

About two kilograms (2kg) of Sesame seeds were bought from Mile 3 market, Port Harcourt, 118 
Rivers State and grounded to marsh powder using a factory blender and stored in an air-119 
tight jar to avoid moisture in preparing the food formula. Normal food powder of rats were 120 
collected and sieved and white Sesame seeds available in the market, were powdered with 121 
domestic mill, then the powder prepared from normal food of rat with ground Sesame seeds 122 
(4, 8, 12 & 16g) were mixed according to their groups dose regimen and turned to a pulp 123 
with water and became tubular shaped with the pastry cone then they were put in trays 124 
within a period of 2-3 days and then were dried in open air and given to rats. 125 

2.5   Pilot Studies 126 



 

 

After processing Sesame as feed, ten rats where used for the pilots studies of which 127 
grounded Sesame of 2g to 20g where used to feed each rats daily, in the following 128 
succession. 129 
1 = 2g                     6 =12g 130 
2 = 4g                     7 = 14g 131 
3 = 6g                     8 = 16g 132 
4 = 8g                     9 = 18g 133 
5 = 10g                   10 = 20g 134 
They were fed in that order for two weeks daily and their levels of response were noted. In 135 
these two weeks exercise, the rats fed from above 16g were not able to finish their meal and 136 
those below 4g per day almost found the food insufficient. It was on this not a 4g to16g were 137 
used, in all no apparently signs of observable toxicity.  138 

2.6    Experimental Design 139 

Groups Treatment Dosage/Administration 
Group 1 Negative control (no diabetes) Saline + normal chow 
Group 2 Positive control (Diabetes only) No treatment  
Group 3 Diabetes + Sesame seed powder (4g/Sesame + 20g rat chow)/six weeks 
Group 4 Diabetes + Sesame seed powder (8g/Sesame + 20g rat chow)/six weeks 
Group 5 Diabetes + Sesame seed powder (12g/Sesame + 20g rat chow)/six weeks 
Group 6 Diabetes + Sesame seed powder (16g/Sesame + 20g rat chow)/six weeks 

 140 

2.7     Assay Methods 141 

2.7.1   Determination of Phytochemical Composition of Sesame Seed  142 

2.7.1.1 Qualitative and quantitative Phytochemical Analysis  143 
Standard methods were used to test for tannins, saponins, resins, alkaloids, glycosides, 144 
flavonoids, terpenoids, proteins and carbohydrates. All the various phytochemicals that 145 
tested positive were further prepared in accordance with ISO17025. Phytochemicals of 146 
interest were determined using the UV Visible via scan analysis with the wavelength range 147 
of 200-1100nm. At each wavelength, its adsorption were compared with the UV developed 148 
standard for phytochemicals to determine the phytochemicals Present and it quantification 149 
was done using Beer’s law to get the actual concentration. 150 

2.7.1.2 Determination of Total Antioxidant Capacity (T-AOC) 151 
T-AOC reflect the total antioxidant capacity in the system. Many antioxidants in the body can 152 
reduce fe

3+ 
to fe

2+
 and fe

2+
 can form stable complexes with phenanthroline substance. The 153 

antioxidant capacity (T-AOC) can be calculated by measuring the absorbance at 520nm. 154 
 155 
2.7.1.3   Determination of Reduced Glutathione (GSH) 156 
Reduced glutathione (GSH) can react with dithionitrobenzoic acid (DTNB) to thio-157 
nitrobenzoic acid and glutathione disulphide. Nitromercaptobenzoic acid is a yellow 158 
compound which has the maximum absorption peak at 420nm. The GSH content can be 159 
calculated by measuring the absorbance at 420nm. 160 

2.7.1.4 Determination of Serum Total Cholesterol 161 
Serum total cholesterol concentration was assayed using the CHOD-PAP method of Allain et 162 
al. [7]. 163 
 164 
2.7.1.5 Serum Triglycerides  165 
Serum triglycerides (TG) concentration was assayed using the GPO-PAP method of 166 
McGowan et al. [8]. 167 
 168 
2.7.1.6 Determination of Serum HDL-Cholesterol  169 



 

 

Serum HDL-cholesterol was assayed using the precipitation/CHOD-PAP method of Burstein 170 
et al. [9] 171 

2.7.1.7 Determination of Serum LDL-Cholesterol  172 
Serum LDL-cholesterol (LDL-C) was calculated using the method of Friedewald equation 173 
[10]. 174 

2.7.1.8 Determination of Serum Alanine Aminotransferase (ALT) Activity  175 
The serum alanine aminotransferase (ALT) activity was determined using the method of 176 
Reitman and Frankel, [11]. 177 

2.7.1.9 Serum Aspartate Aminotransferase (AST) Activity  178 
The serum aspartate aminotransferase (AST) activity was determined using the method of 179 
Reitman and Frankel, [11]. 180 

2.7.1.10   Determination of Plasma Glucose  181 
Plasma glucose was determined using the GOD-POD  182 

2.7.1.11   Determination of Serum Urea 183 
The serum urea concentration was estimated using the method of Weatherburn [12]. 184 

2.7.1.12   Determination of Serum Creatinine  185 
The serum creatinine concentration was estimated using the modified Jaffe’s 186 
methodandmodified by Vaishya et al. [13] 187 
 188 

2.8 Statistical Analysis  189 

The data obtained in this study were analysed using Graph Pad Prism 5.0 statistical 190 
software. Descriptive statistics to check for mean values and standard deviation, analysis of 191 
variance and Tukey’s test of multiple comparison were used to check for significance 192 
between groups.  p < 0.05 were considered statistically significant.  193 

3. RESULTS AND DISCUSSION 194 

  195 
Table 1: Preliminary Qualitative and Quantitative (mg) Phytochemical Screening 196 
Results of the Sesame Seed 197 

 198 
 199 
 200 
 201 
 202 
 203 
 204 
 205 
 206 
. 207 
 208 
 209 
 210 
 211 
 212 
 213 

 214 

S/N Phytochemicals Qualitative Quantitative  

1 Alkaloids +ve                  32.8±0.15 

2 Cardiac glycosides -ve 

3 Flavonoids +ve                   5.20±0.15       

4 Phenols +ve                  19.40±0.47 

5 Phlobatanins -ve 

6 Saponins +ve                   4.8±0.12 

7 Sterols -ve 

8 Tannins +ve                  17.01±0.12 

9 Terpenoids -ve 
10 Quinones -ve 

11 Oxalate -ve 

12 Diterpenes -ve 

https://pubmed.ncbi.nlm.nih.gov/?term=Vaishya+R&cauthor_id=23105886


 

 

GROUP 1 (N
C)

GROUP 2 (P
C)

GROUP 3 (4g)

GROUP 4 (8g)

GROUP 5 (12g)

GROUP 6 (16g)
0

10

20

30

40

50

FBS

Groups

FB
S(m

mo
l/l)

S

S

S

S

 215 
 216 
Fig. 1: Chart of Fasting blood glucose concentration for rats in all groups 217 
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Fig. 2: Chart of Total cholesterol for rats in all groups 221 
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Fig. 3: Chart of Triglyceride for rats in all groups 224 
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Fig. 4: Chart of HDL cholesterol for rats in all groups 230 
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Fig. 5: Chart of LDL cholesterol for rats in all groups 235 
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Fig. 6: Chart of Total antioxidant capacity for rats in all groups 238 
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      Fig. 7: Chart of Glutathione for rats in all groups 244 
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Fig. 8: Chart of Urea for rats in all groups 247 
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  Fig. 9: Chart of Creatinine for rats in all groups 250 
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   Fig. 10: Chart of Alanine amino transaminase for rats in all groups  252 
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Fig. 11: Chart of Aspartate amino transaminase for rats in all groups 258 
 259 
This study demonstrated that the glucose concentration of the rats showed a statistically 260 
significant increase in the mean value of the negative control (NC) group1 when compared 261 
with positive control (PC) group 2 (p<.05) (Fig. 1), confirming a successful induction and 262 
diabetic condition. Conversely, there was a statistically significant decrease in the values of 263 
rats in the treatment groups of varying Sesame concentrations, when compared with the 264 
positive control which is the induced diabetic non-treated group after treatment. This is in 265 
agreement with Baskar et al. [14] who stated in their work that a moderate intake of Sesame 266 
seeds on a day-to-day basis can go a long way in helping people living with diabetes. There 267 
was also a significant difference in the mean values of group 3 treatment group when 268 
compared with other treatment groups (Fig. 1), supporting still the work of [14]. The reducing 269 
effect of Sesame seed is likened to its high magnesium content, as many studies have 270 
proven that magnesium can have a positive effect in controlling the symptoms of diabetes 271 
[14]. Magnesium is an essential element in the mechanism of glucose transport across the 272 
cell membrane and various enzymes important in carbohydrate oxidation requires 273 
magnesium as cofactor. Magnesium through this mechanism increases insulin sensitivity to 274 
cells, improving cells uptake of glucose which consequently reduces the plasma glucose 275 
level. Bearing in mind that diabetes is more a lifestyle disease condition; patients who deal 276 
with it from a healthier dietary routine to help them combat the disease are more likely to 277 
have good result than others. And Sesame used on a daily has been proven even in this 278 
study to be highly therapeutic.  279 
A comparison of the lipid parameters of the negative control compared with positive control, 280 
gave a statistically significant increased difference in all the lipid variables (Fig. 2 to Fig. 5), 281 
demonstrating that diabetes has an increasing relationship with lipid parameters. However, 282 
when positive control were compared with the treated groups, a statistically significant 283 
decrease was observed in the total cholesterol of group 3, 4, 5 and 6 (p<.05) ((Fig. 2), 284 
triglyceride of group 3, 5 and 6 (Fig. 3), supporting the work of Hamalatha et al. [15]. And 285 
statistically significant increase of high density lipoprotein (HDL) of group 4 and 5 (Fig. 4) 286 
and statistically significant decrease of low density lipoprotein (LDL) of group 3, 4, 5 and 6 287 
(Fig. 5). This in tandem with the study of [15] and Matsumura et al. [16] whose result 288 
demonstrated that a remarkable major lignan sesamin, present in Sesame seeds is mainly 289 
related to lipid metabolism through a series of biochemical actions in both humans and 290 
animals. Increase in the concentration of the seed however did not show any statistically 291 



 

 

significant difference in high density lipoprotein of group 3 and 6, same seen in triglyceride of 292 
group 4. No statistically significant difference was observed in all the lipid parameters when 293 
the treated groups where compared with each other. This shows that the various grams of 294 
Sesame weighed per day and fed to the different groups of rats daily did not affect the rat  295 
that much to make any significant difference statistically, this means that Sesame even at 296 
increase dose did not adversely affect the rat under this dosage regimen used in this study. 297 
The biochemical actions of Sesame lignand sesamin and episesamin of Sesame seed has 298 
shown significant increase in the gene expression of mitochondrial and peroxisomal fatty 299 
acid oxidation enzymes such as carnitine palmitoyltransferase, acyl-CoA dehydrogenase, 300 
acyl-CoA oxidase, 3-hydroxyacyl-CoA dehydrogenase, enoyl-CoA hydratase, and 3-301 
ketoacyl-CoA thiolase thus increasing the hepatic activity of fatty acid oxidation which is due 302 
to enhanced ketone body production. This hepatic fatty acid metabolism accounts for 303 
lowering the serum lipid level [14]. 304 
Another study by Mensink et al. [17] also supports this result, which reported that the 305 
multiple components of Sesame oil could be responsible for the lipid-lowering effects. As it 306 
contains about 47% of oleic acid and 39% of linoleic acid thus rich in  both monounsaturated 307 
fatty acid and polyunsaturated fatty acid which are known to reduce plasma lipids [17]. 308 
Moreover, Hirose et al. [18] and Ashakumary et al. [19] concluded that Sesame oil also 309 
contained lignands that are known to complex cholesterol from the gut and prevent 310 
cholesterol absorption.  311 

A comparison between antioxidant capacity and reduced gluthatione level in various treated 312 
groups and the controls did not show any statistically significant in group 1 and group 2 (Fig. 313 
6 and 7), same was observed in comparison with group 1 and group 3 and 4. But a 314 
comparison between group 1 and 5 and 6, showed statistically significant difference. This 315 
buttresses the fact that Sesame seed and oil has a great antioxidant ability on an increased 316 
dosage and when used on a very long period of time. It has ability to mop off free radicals 317 
when used in an increased dosage and on daily basis. Supporting the work of Miyahara et 318 
al. [20] that sesamolin as the second major lignan of Sesame oil, has significant number of 319 
biological activities that induces apoptosis of human lymphoid leukemia molt 4B cells, inhibit 320 
the growth of those cells and prevents it from mutagenic activity of hydrogen peroxide [21]. 321 
Sesamolin has also free radicals scavenging activity and provides protection against 322 
neuronal hypoxia [22]. 323 

A comparison of group 2 which is the positive control that is the induced group without 324 
treatment and the group 3 and 4 of the treated group showed no significant increase. This is 325 
as a result of lower dosage used on these groups for treatment. However when group 2 326 
where compared with group 5 and 6 having higher dosing daily treatment, there was 327 
statistically increase in TAOC and glutathione (Fig. 6 and 7), which confirms the antioxidant 328 
capacity of Sesame seed when used on daily basis and on increased dosing range as 329 
against that used in group 3. Again, a statistically significant increase was observed in 330 
comparison between group 3 and group 5 and 6. This again further explains the quantity of 331 
Sesame seed used per meal on a daily and its positive antioxidant effect. As reported by 332 
Oliver et al. [23] in their study that, plant phenols, including simple phenolic acids, flavonoids, 333 
stilbenes, and a variety of other polyphenolic compounds, possess hydroxyl groups 334 
conjugated to an aromatic hydrocarbon group. Phenolic compounds are ubiquitousin plant 335 
foods with total daily intakes estimated at 500-1000 mg. The reduction in the risk of several 336 
chronic diseases associated with the consumption of plant phenols has been attributed to 337 
their array of bio-mechanisms, including antioxidation, anti-inflammation, carcinogen 338 
detoxification, and cholesterol reduction. This phenolic compounds are found in Sesame 339 
seed (Table 1) in the form of sesamolin, sesamin and sesamol and have proven to be the 340 
major reason for the increased antioxidant capacity of Sesame when consume on increased 341 
quantity and on a long term basis. 342 

A comparison of renal functions using urea and creatinine as template. The controls, 343 
compared to group 2 showed a statistically non - significant decrease on both the urea and 344 
creatinine values at p<.05 (Fig. 8 and 9). The urea of group 1 were compared with other 345 



 

 

groups like 3, 4 , 5 and  6 all showed a no statistically significant decrease difference, same 346 
was also observed with that of urea of group 2 and other groups, likewise the comparison 347 
between the treated groups, all showed a statistically non-significant decreased difference. 348 
This however means that sesame seed has a gradual resuscitative effect and not immediate 349 
in its action. This the research data actually demonstrated a good regenerative effect on 350 
cells of the kidney and its biochemical parameters, but just that they are not statistically 351 
significant enough. 352 

The creatinine values however demonstrated a statistically significant decrease when group 353 
1 members were compared with group 3, 4, 5 and 6 (Fig. 9). However, a comparison 354 
between group 2 and group 3, 4, 5 and 6 showed no significant changes, same applicable 355 
with comparison among other treated groups. However, between groups 5 and 6, a 356 
significant increase in serum creatinine was observed. This shows that sesame has effect on 357 
body vital organs, which may not be not immediate, but on prolong usage could positively 358 
proffer a preservative protection on the body’s vital organs and a good reversal effect on 359 
damaged tissues. 360 

When liver parameters where compared, Aspartate transferases (AST) and alanine 361 
transferases (ALT) of group 1 and 2 comparison showed a significant increase (Fig. 10 and 362 
11), indicating that there is an effect of inducing agent on the liver cells. However, when the 363 
group 2 where compared with group 3, 4, 5 and 6 treated groups, there was no statistically 364 
significant difference in the activity of the hepatic enzymes. This probably shows that the 365 
effect of Sesame seed, though effective, but could be slow in reversing the actions of mildly 366 
elevated liver enzymes. The same result was also seen when the treated groups were 367 
compared with each other, a statistically non-significant decrease were observed, showing 368 
also that an increased dosage administration of Sesame on daily bases has a strong 369 
potential in correcting elevated liver enzymes. 370 

4. CONCLUSION 371 

Based on the findings, this study has demonstrated that sesame seed seed has anti-372 
diabetic, anti-lipidemic and antioxidant properties and also has gradual organ protective 373 
ability when used on a long period of time on a daily basis. 374 
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