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Abstract

In recent decades, there has been a significant increase in the interest of plant essential oil which constitute an important source of biological active compounds. 
Essential oils of Ocimum gratissimum species possess medicinal potentials that are used in food industry and medicinal plant as a result of its anti-inflammatory 
analgesic, hepatoprotective, anti-mutagenic, antihypertensive activities and insect repellant. However, little research has been done on its in vivo oral toxicity effect. 
The present study aimed at evaluating the chemical composition and in vivo oral toxicity of essential oil from Ocimum gratissimum (scent leaf) found in Nigeria. Fresh 
leaves of Ocimum gratissimum was chopped into small pieces. 300g of the chopped leaves was mixed with 1000ml of water and the mixture was then boiled in a 
round-bottom flask subjected to hydro distillation using a Clevenger-type apparatus for 6 hours. GC-MS was carried out in order to identify the bioactive compounds 
in the extract. Thirty-two (32) male Wistar strain albino rats weighing 120-150g were obtained from the Animal House, College of Medicine, University of Lagos, 
Nigeria and kept in well-ventilated standard plastic cages with eight animals per cage. The rats were acclimatized for 1 week and maintained on oral standard rats’ 
pellets and water ad libitum. The experimental animals were randomly divided into four groups of eight animals per group, for a total experimental period of 8 
weeks as presented below. After acclimatization, administrations were done orally with 24 hours interval. Three animals from each group were sacrificed by cervical 
dislocation and the blood was collected for biochemistry and hematology analysis. They were dissected in order to excise the liver, lungs, spleen, brain and kidney 
for histopathological studies. Statistical analysis was carried out using Analysis of Variance (ANOVA) and Dunnet’s Multiple comparison test at P < 0.05 level of 
significance. The results obtained from this study revealed that most of the compounds detected are fatty acid esters. Bis (2-ethylhexyl) phthalate was observed to 
have the highest retention time recorded as 24.029 with a percentage proportion of 0.33%. Carvacrol recorded the lowest retention time (7.625) with a percentage 
proportion of 3.16. There was no significant difference observed in the body weight of rats between control group and any of treated groups (2-4) at any period of 
time. After 60 days of treatment, there was significant increase in the concentration of AST (UI/L) and Tot. Protein (g/L) across all treated groups compared to the 
control group. A decrease was also observed in the concentration of K+ (mmol/L), HCO3 (mmol/L), Ca+ (mmol/L), Creatinine (µmol/L), Total Cholesterol (mmol/L), 
Triglyceride (mmol/L), LDL (mg/dL), Tot. Bilirubin (µmol/L), Dir. Bilirubin (µmol/L), and ALT (UI/L) across all treated groups compared to the control. There were 
no signs of apoptosis or neurodegeneration in the brains of experimental rats. The results of this study revealed that O. gratissimum essential oil maybe toxic when 
given at high doses for a longer period of time which could be responsible for the clinical manifestations and the pathological changes observed in the organs and 
tissues of the treated rats. 
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Abbreviations: ANOVA: Analysis of Variance, NIST: National Institute of Standards and Technology, NIH: National Institute of Health, EO: Essential Oil, WBC: White 
Blood Cell, HGB: Hemoglobin, HCT: Hematocrit, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration, MCV: Mean Corpuscular 
Volume, PC: Platelets Count, MPV: Mean Platelet Volume, HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein, AST: Aspartate Aminotransferase, CHOL: 
Cholesterol, ALT: Alanine Aminotransferase, TG: Triglycerides, ALP: Alkaline Phosphatase, BC: Bowman’s capsule, CT: convoluted tubule
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Introduction

The use of synthetic and chemically based substances in the 
treatment of various pests and diseases in food crops has leads to 
a long-term complication to the human health, since most of the 
chemically synthetic substances possess serious side effects that 
make their disadvantages to outweigh their advantages, because 
some chemical constituents are carcinogenic, cytolytic or cytotoxic 
when administered in large doses [1,2]. Majority of synthetic 
chemicals have serious adverse effects to humans which may 
lead to temporary or permanent disability and incapacitations 
[3,4]. Also, gastrointestinal disorders, dysentery, diarrhea and 
candidiasis are very serious infections that can lead to frequent 
morbidity and mortality in tropical countries like Nigeria. These 
disorders are serious diseases that can affect many people at 
various stages of their lives causing distress and discomfort [5,6]. 
Therefore, the use of natural plants as substitutes of chemically 
synthetic substances is imperative in order to prevent negative 
side effects and toxicity of the synthetic chemicals with the 
natural means of treatment [7]. Plant essential oils serve this 
purpose. They are volatile substances, mainly composite mixtures 
of terpenoids which are used for their aromatic qualities. 
Essential oils and their constituents cause lethal and sublethal 
effects on insects, such as biocide activity, infertility, irritability, 
phagoinhibition and repellency [8]. 

Ocimum gratissimum is an herbaceous plant which belongs 
to the Labiatae family. The plant is indigenous to tropical areas 
especially India and it is also in West Africa. In Nigeria, it is found 
in the Savannah and coastal areas. It is cultivated in Ceylon, 
South Sea Islands, and also within Nepal, Bengal, Chittagong and 
Deccan [9]. It is known by various names in different parts of the 
world. In India it is known by its several vernacular names, the 
most commonly used ones being “Vriddhutulsi (Sanskrit), “Ram 
Tulsi” (Hindi), “Nimma Tulasi” (Kannada). In the southern part of 
Nigeria, the plant is called “Effinrin-nla” by the Yoruba speaking 
tribe. It is called “Ahuji” by the Igbos, while in the Northern part 
of Nigeria, the Hausas call it “Daidoya” [8]. O. gratissimum has 
been used extensively in the traditional system of medicine in 
many countries. In the Northeast of Brazil, it is used for medicinal, 
condiment and culinary purpose. The flowers and the leaves of 
this plant are rich in essential oils so it is used in preparation of 
teas and infusion [10]. In the coastal areas of Nigeria, the plant is 
used in the treatment of epilepsy, high fever and diarrhea. In the 
Savannah areas, decoctions of the leaves are used to treat mental 
illness [11]. O. gratissimum is used by the Ibos of Southeastern 
Nigeria in the management of the baby’s cord, to keep the wound 
surfaces sterile. It is also used in the treatment of fungal infections, 
fever, cold and catarrh [12]. 

O. gratissimum essential oils have also proven to be an 
alternative for pest control with low pollution and quick 
degradation in the environment, making them suitable for 
managing insects even in organic farming. The plant kingdom 
is a treasure house of potential drugs and there has been an 

increasing awareness about the importance of O. gratissimum. 
Scientific research has focused more in discovering and 
identifying local plant species with bioactive compounds as an 
essential oil, their characterization, extraction and purification 
processes and application in drug industries [13]. Presently 25 
to 50% of drugs are available from plants [14] and numerous 
other aromatic plants are under evaluation for their valuable 
essential oil. Previous research has been done on the importance 
of Ocinimu gratissimum essential oil in Health and Agricultural 
sectors but there is also need to understand its trend of toxicity 
from the acute through the subacute to the sub chronic level in 
in vivo studies. Therefore, this research aimed at determining the 
chemical composition and in vivo oral toxicity of essential oil from 
Ocimum gratissimum (scent leaf) found in Nigeria.

Materials and Method

Sample Collection

The aerial part of Ocimum gratissimum was harvested from 
a farm in Ota (6ᵒ 40, 29.5716’’N, 3ᵒ 11’ 52.9908” E) Ogun state, 
Southwest, Nigeria. Botanical identification and authentication 
of the plant were done in the Department of Botany, University 
of Lagos. The plant was given a voucher specimen number (LUH 
7414) and then deposited at the herbarium of the Department of 
Botany.

Plant Extraction and Identification of Bioactive 
Compounds

Fresh leaves of Ocimum gratissimum was chopped into small 
pieces. 300g of the chopped leaves was mixed with 1000ml of 
water and the mixture was then boiled in a round-bottom flask 
subjected to hydro distillation using a Clevenger-type apparatus 
for 6 hours. GC-MS was performed using an Agilent 7890 gas 
chromatograph (Agilent Technologies, U.S.A) system equipped 
with Agilent 5975C mass spectrometer detector operating in 
electron impact mode (ionization voltage, 70 eV). 1.0 μL of the 
essential oil was injected, using split less mode. The compounds 
were identified using standard reference compounds and also 
by matching the mass spectra fragmentation pattern with the 
National Institute of Standards and Technology (NIST) Mass 
Spectra Library stored in the GC-MS database.

Animal Studies

Ethical approval

The protocol of this study was approved by the Health 
Research Ethics Committee of the College of Medicine, University 
of Lagos, Lagos State, Nigeria.

Experimental animals

Thirty-two (32) male Wistar strain albino rats weighing 120-
150g were obtained from the Animal House, College of Medicine, 
University of Lagos, Nigeria and kept in well-ventilated standard 
plastic cages with eight animals per cage. The animals were 
maintained at a constant temperature of 25 ± 2oC and 84 ± 4% 
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relative humidity with a 12h (7:00 – 19:00) light/dark cycle. The 
rats were acclimatized for 1 week and maintained on oral standard 
rats’ pellets (Pfizer Livestock Feeds, Lagos, Nigeria) and water ad 
libitum. All experiments were conducted without anesthesia, and 
the protocol was in conformity to the guidelines of the National 
Institute of Health (NIH publication 85-23, 1985) for laboratory 
animal care and use.

Experimental design and treatment of animals

The experimental animals were randomly divided into 
four groups of eight animals per group, for a total experimental 
period of 8 weeks as presented below. After acclimatization, 
administration began as described below. Administrations were 
done orally with 24 hours interval.  

Group 1: Group 1 served as the Control Group (CO). Animals 
in this group received only water and feed for eight weeks;

Group 2: Group 2 were considered low dose group. Animals 
in this group received 125mg/kg bodyweight of Ocimum 
gratissimum Essential Oil (EO);

Group 3: Group 3 were considered medium dose group. 
Animals in this group received 250mg/kg bodyweight of Ocimum 
gratissimum Essential Oil (EO);

Group 4: Group 4 were considered high dose group. Animals 
in this group received 500mg/kg bodyweight of Ocimum 
gratissimum Essential Oil (EO).

Blood collection and organ harvest

24 hours after the last dose, all animals were anesthetized with 
diethyl ether and blood samples were obtained by retro-orbital 
puncture. The bodyweight of the animals was measured weekly. 
Also, the weight of animals was recorded before sacrifice. Three 
animals from each group were sacrificed by cervical dislocation 
and the blood was collected for biochemistry and hematology 
analysis. They were dissected in order to excise the liver, lungs, 
spleen, brain and kidney for histopathological studies.

Effect of Ocimum gratissimum essential oil on the weight of 
experimental rats and their organs 

The bodyweight of the animals was measured weekly. Also, 
the weight of animals was recorded before sacrifice. After the 
sacrifice of all animals, the kidneys, liver, lungs, spleen, brain, were 
carefully removed and weighed individually using a weighing 
balance (the absolute organ weight was determined).

Effect Ocimum gratissimum essential oil on hematological 
parameters

Hematological analysis was performed using an automatic 
hematological analyzer Mindray 3000 at the Central Research 
Laboratory of Lagos University Teaching Hospital, Lagos State, 
Nigeria. The parameters assayed for were: White Blood Cell 
(WBC) count, Hemoglobin (HGB), Hematocrit (HCT), Mean 
Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin 

Concentration (MCHC), Mean Corpuscular Volume (MCV), 
Platelets Count and Mean Platelet Volume (MPV).

Effect Ocimum gratissimum essential oil on biochemical 
parameters

For the biochemical analysis, the following parameters 
were assayed for: Total Cholesterol (CHOL), Urea, Creatinine, 
Total Protein, Total Bilirubin, Direct Bilirubin, High Density 
Lipoprotein (HDL), Low Density Lipoprotein (LDL), Aspartate 
Aminotransferase (AST), Alanine Aminotransferase (ALT), 
Triglycerides (TG), and Alkaline Phosphatase (ALP). Micro lab 300 
automatic analyzer was used in the analysis of the aforementioned 
parameters. The electrolytes assayed for were: Na+, K+, Ca+, Cl- 
and HCO3- using the Ion Selective Electrode automatic analyzer.

Statistical analysis

All experiments were carried out in triplicate. Data obtained 
were expressed as mean values and standard error of mean. 
Statistical analysis was carried out using Analysis of Variance 
(ANOVA) and Dunnet’s Multiple comparison test in Graph Pad 
Prism, version 6.0 at P < 0.05 level of significance.

Results

Identification of the Chemical Components in Ocimum 
gratissimum Essential oil

GC-MS analysis of Ocimum gratissimum essential oil revealed 
a total of 42 compounds with different retention times and 
proportions. The compounds and with their retention times are 
captured in Table 1 presented below. Most of the compounds 
detected are fatty acid esters. Bis (2-ethylhexyl) phthalate was 
observed to have the highest retention time recorded as 24.029 
with a percentage proportion of 0.33%. Carvacrol recorded the 
lowest retention time (7.625) with a percentage proportion of 
3.16.

Effect of Sub-acute and Sub-chronic Administration of 
Ocimum gratissimum Essential Oil on the Body Weight of 
Experimental Rats 

The result of the effect of sub-acute administration of Ocimum 
gratissimum essential oil on the body weight of experimental rats 
is presented in Figure 1 below. There was no significant difference 
observed in the body weight of rats between control group and 
any of treated groups (2-4) at any period of time. Also, no toxicity 
signs or death were recorded during the 60 consecutive days of 
treatment via oral route with Ocimum Gratissimum essential oil 
dissolved in Tween 20 following subacute administration. Figure 
2 reveals the result of the effect of sub-chronic administration 
of Ocimum gratissimum essential oil on the body weight of 
experimental rats within a given period of time. Again, no toxicity 
signs or death were recorded during the 60 consecutive days 
of treatment via oral route with Ocimum Gratissimum essential 
oil dissolved in Tween 20 at doses of 125, 250 or 500 mg/kg of 
bodyweight.
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Table 1: Chemical components of Ocimum gratissimum essential oil.

No Compound Retention 
Time Proportion(%)

1 Carvacrol 7.625 3.16

2 Caryophyllene 9.209 22.8

3 Aromadendrene 9.530 5.39

4 D-Germacrene 10.142 1.04

5 Alloaromadendrene 10.320 1.10

6 Gamma-Murolene 10.894 0.88

7 1 - methyl-4-(R)-6-methylhept-5-en-2-yl cyclohexa-1,3-diene 11.561 0.32

8 Caryophyllene oxide 11.870 3.43

9 1 - Phenyloctyl benzene 12.511 0.24

10 1 - butyl heptyl benzene 12.568 1.14

11 1 - propyl nonyl benzene 12.729 1.71

12 1 - methyl-4,6-methyl hept-5-en-2-yl cyclohexa-1,4-diene 13.049 1.07

13 1 - methyl decyl benzene 13.621 8.85

14 1 - pentyl heptyl benzene 13.902 0.95

15 3, 3- dimethyl decyl benzene 13.982 1.02

16 1 - ethyl decyl benzene 14.485 0.88

17 1, 3,3- trimethyl nonyl benzene 15.029 0.58

18 1 – pentyl heptyl benzene 15.252 1.04

19 Neophytadiene 15.378 1.2

20 1 – propyl decyl benzene 15.535 0.53

21 1 - ethyl undecyl benzene 15.858 0.56

22 1-Methoxy-3-(2-hydroxyethyl) nonane 15.961 1.05

23 Isopimara-9(11),15-diene 16.391 1.00

24 Androst-7-ene, (5.alpha.) 16.820 0.31

25 1H-pyrazolo[3,4-b]pyridine-3,4(2H,7H)-dione 16.934 0.33

26 2H-Naphtho[1,8-bc]furan-6,7-dione 17.077 5.68

27 kaur-16-ene 17.426 3.35

28 (4aS,10aS)-7-Isopropyl-1,1,4a-trimethyl-1,2,3,4,4a,5,6,9,10,10a-decahydro phenanthrene 17.684 1.65

29 6-[1-[4-Methylphenyl]ethyl]-1,3-benzodioxol-5-ol 17.804 1.64

30 7-butyl-1-hexylnaphthalene 18.033 1.17

31 1,2,3,4,4a,9,10,10a octahydro-1,1,4a-trimethyl-7-(1-methylethyl)-,_4aS-trans)-phenanthrene 18.210 8.38

32 Podocarpa-6,13-diene-13-isopropyl 18.347 1.33

33 7-Isopropyl-1,1,4a-trimethyl-1,2,3,4,4a,5,6,10,10a-decahydro phenanthrene 18.519 13.21

34 3-Azaspiro [5,6] dodecane-1,5-dicarbonitrile, 3-ethyl-2,4-dioxoHexahydroindole 19.343 0.47

35 9-Oxabicyclo[3_3.1]nona-2,6-diene 20.465 0.49

36 1-Methyl-4-azafluocenone, 2-methylphenylinine 20.848 0.36

37 3. alpha, 17.beta-dihydroxyestr-4-ene 21.151 0.59

38 16-Allopregnene-3-ol-20-one 21.472 0.26

39 (Z)-6-(3,4-Dimethoxystyry)-4-methoxy-2H-pyran-2-one 21.718 2.34

40 1-phenanthrenemethanol, 1,2,3,4,4a,9,10,10a-octahydro-1,4a-dimethyl-7-(1-methylethyl)-,[1R-(1.alpha.,4a.
beta,10a.alpha.)] 21.866 2.033

41 (1R,4aR,4bR,10aR)-7-Isopropyl-1,4a-dimethyl-1,2,3,4,4a,5,6,10,10a decahydrophenanthren-1-yl)methanol 22.221 4.19

42 Bis(2-ethylhexyl) phthalate 24.029 0.33

    Total 100
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Figure 1: Change in body weight of experimental rats after sub-acute oral treatment with Ocimum Gratissimum essential oil, where X-axis= 
Body weight of experimental rats (mg/kg); Y-axis = Time (weeks).

Figure 2: Change in body weight of experimental rats after sub-chronic oral treatment with Ocimum Gratissimum essential oil, where 
X-axis= Body weight of experimental rats (mg/kg); Y-axis = Time (weeks).
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Effect of Ocimum gratissimum Essential Oil on the Weight of 
Organs of Experimental Rats Treated for 28 days (Subacute) 
and 60 days (Sub chronic)

The result of the effect of Ocimum gratissimum essential oil 
on the weight of organs of experimental rats treated for 28 days 
is presented in Table 2 below. There was no significant increase 
in the weight of the liver of the experimental rats compared to 
the control. Also, experimental rats who received 125mg/bw and 
250mg/bw body weight of essential oil showed no significant 
weight gain in their kidneys. However, there was significant 
gain in the weight of the kidneys of rats administered 500mg/
kg bodyweight of Ocimum gratissimum essential oil. Rats 
administered 125mg/bw, 250mg/bw, and 500mg/kg body weight 

of essential oil showed no significant weight gain in their brains. 
There was also no significant weight gain in the lungs and spleens 
of Group 2, Group 3, and Group 4 rats compared to the control.

The result of the effect of Ocimum gratissimum essential oil 
on the weight of organs of experimental rats treated for 60 days 
is presented in Table 3 below. There was significant increase 
in the weight of the liver of the experimental rats compared to 
the control. Group 4 rats had the highest gain in weight of their 
liver (6.77 ± 0.03). Compared to the control, rats administered 
125mg/bw, 250mg/bw, and 500mg/kg body weight of essential 
oil showed no significant weight gain in their kidney, brain, lungs 
and spleen.  

Table 2: Effect of Ocimum gratissimum essential oil on the weight of organs of experimental rats treated for 28 days.

Organ Control 125mg/bw 250mg/bw 500mg/bw

Liver 5.37 ± 0.11 5.50 ± 0.08 5.35 ± 0.11 5.73 ± 0.11

Kidney 1.45 ± 0.02 0.94 ± 0.03 0.81 ± 0.04 3.11 ± 0.03

Brain 1.23 ± 0.02 1.51 ± 0.02 1.50 ± 0.01 1.42 ± 0.01

Lungs 1.58 ± 0.03 0.86 ± 0.02 0.95 ± 0.02 01.61 ± 0.02

Spleen 1.01 ± 0.02 0.68 ± 0.01 0.51 ± 0.01 0.81 ± 0.02

*Significant difference between control group and experimental group: (*) = P < 0.05, (**) = P =<0.01, and (***) =P<0.001. Mean ± SEM (n=3).

Table 3: Effect of Ocimum gratissimum essential oil on the weight of organs of experimental rats treated for 60 days.

Organ Control 125mg/bw 250mg/bw 500mg/bw

Liver 5.05 ± 0.02 6.12 ± 0.02 6.10 ± 0.05 6.77 ± 0.03

Kidney 0.66 ± 0.01 0.76 ± 0.01** 1.07 ± 0.02 1.31 ± 0.02

Brain 1.07 ± 0.02 1.55 ± 0.03 1.71 ± 0.01 1.71 ± 0.02

Lungs 1.257 ± 0.02 1.59 ± 0.02 1.71 ± 0.02 1.62 ± 0.02

Spleen 0.34 ± 0.02 0.63 ± 0.02 0.50 ± 0.02** 0.54 ± 0.02***

*Significant difference between control group and experimental group: (*) = P < 0.05, (**) = P =<0.01, and (***) =P<0.001. Mean ± SEM (n=3).

Effect of Ocimum gratissimum Essential Oil on Hematological 
Parameters of Experimental Rats Treated for 28 days 
(Subacute) and 60 days (Sub chronic)

The result for the effect of Ocimum gratissimum essential oil 
on hematological parameters of experimental rats treated for 28 
days is presented in Table 4 below. After 28 days of treatment, 
there was significant increase in LYMP% for rats treated with 
250 mg/bw of Ocimum gratissimum essential oil compared 
to the control and the other groups. However, there was no 
significant difference in the value of MID% across all the groups of 
experimental rats. This was same for MCH, MPV, and MCHC values. 
A significant increase in the value of RBC was observed across all 
treated groups compared to the control group with 250 mg/bw 
Ocimum gratissimum essential oil treated rats having the highest 
value of RBC. A significant decrease in the value of MCV was also 
observed across all treated groups compared to the control group 
with 250 mg/bw Ocimum gratissimum essential oil treated rats 
having the lowest value of MCV.

The result for the effect of Ocimum gratissimum essential oil 
on hematological parameters of experimental rats treated for 60 
days is presented in Table 5 below. After 60 days of treatment, 
there was significant increase in the value of MCV for all treated 
groups compared to the control. However, there was no significant 
difference in the value of MPV and MPV across all the groups of 
experimental rats. A significant decrease in the value of MCHC, 
MCH, and MCH was also observed across all treated groups 
compared to the control group.

Effect of Ocimum gratissimum Essential Oil on Biochemical 
Parameters of Experimental Rats Treated for 28 days 
(Subacute) and 60 days (Sub chronic)

The result for the effect of Ocimum gratissimum essential oil on 
biochemical parameters of experimental rats treated for 28 days is 
presented in Table 6 below. After 28 days of treatment, there was 
significant increase in the concentration of Tot. Protein (g/L) and 
HDL (mg/dL) across all treated groups compared to the control.  
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A significant decrease was also observed in the concentration of 
K+ (mmol/L) and AST (UI/L) across all treated groups compared 
to the control. There was no significant change observed in the 
concentration of Urea (mmol/L), Ca+ (mmol/L), and Cl- (mmol/L) 
across all treated groups compared to the control group. It was 

observed that rats treated with 500 mg/bw essential oil had the 
highest concentration of HCO3 (mmol/L), Urea (mmol/L), Total 
Cholesterol (mmol/L), LDL (mg/dL), and ALP(UI/L) compared to 
other treated groups and control group.

Table 4: Effect of Ocimum gratissimum essential oil on hematological parameters of experimental rats treated for 28 days.

  Control 125 mg/bw 250 mg/bw 500 mg/bw

LYMP% 3.90 ± 1.12 4.33 ± 1.51 6.13 ± 2.00 4.30 ± 0.32

MID% 41.70 ± 2.65 39.13 ± 1.75 39.00 ± 1.00 39.20 ± 0.72

HGB 12.90 ± 0.12 14.50 ± 0.58 13.67 ± 0.58 12.93 ± 0.98

RBC 4.88 ± 0.16 6.67 ± 0.95 7.09 ± 0.83 6.19 ± 0.22

HCT 29.77 ± 0.92 44.57 ± 1.90 44.23 ± 0.98 39.03 ± 1.73

MCV 80.90 ± 0.83 69.73 ± 7.22 59.80 ± 6.03* 61.60 ± 1.14

MCH 19.93 ± 0.94 23.60 ± 2.72 20.57 ± 1.98 19.93 ± 0.94

MCHC 32.57 ± 0.46 32.30 ± 0.41 31.57 ± 0.56 31.43 ± 0.55

PLT 584.3 ± 105.0 620.3 ± 108.50 558.3 ± 60.56 597.0 ± 152.8

MPV 6.967 ± 0.03 6.73 ± 0.12 7.00 ± 0.26 6.6 ± 0.06

*Significant difference between Control group and Experimental group: ns implies non- significant difference; (*) = P < 0.05, (**) = P =<0.01, and 
(***) =P<0.001. Mean ± SEM (n=3).

Table 5: Effect of Ocimum gratissimum essential oil on hematological parameters of experimental rats treated for 60 days.

  Control 125 mg/bw 250 mg/bw 500 mg/bw

LYMP% 18.03 ± 11.59 14.80 ± 8.94 10.47 ± 5.15 19.33 ± 9.28

MID% 16.10 ± 10.64 29.17 ± 11.89 31.53 ± 11.46 14.27 ± 3.97

HGB 14.67 ± 0.95 11.37 ± 1.62 13.07 ± 2.37 9.00 ± 0.84

RBC 6.49 ± 1.40 5.74 ± 1.35 7.06 ± 1.85 3.88 ± 0.73

HCT 44.97 ± 3.11 41.13 ± 6.81 53.30 ± 12.56 29.30 ± 2.89

MCV 74.03 ± 10.93 75.73 ± 9.19 77.00 ± 3.09 78.00 ± 6.13

MCH 24.13 ± 3.64 21.00 ± 2.63 19.60 ± 2.155 23.93 ± 2.23

MCHC 32.60 ± 0.15 27.80 ± 1.27 25.40 ± 1.96 30.73 ± 0.94

PLT 492.3 ± 135.1 624.0 ± 90.91 555.70 ± 112.40 311.0 ± 88.60

MPV 8.33 ± 0.68 7.63 ± 0.27 8..30 ± 0.17 9.43 ± 0.52

*Significant difference between control group and experimental group: ns implies non- significant difference; (*) = P < 0.05, (**) = P =<0.01, and 
(***) =P<0.001. Mean ± SEM (n=3).

Table 6: Effect of Ocimum gratissimum essential oil on biochemical parameters of experimental rats treated for 28 days.

Parameters Control 125mg/bw 250mg/bw 500 mg/bw

Na+ (mmol/L) 134.4 ± 0.64 136.40 ± 0.67 135.7 ± 2.25 131.1 ± 1.37

K+ (mmol/L) 5.677 ± 0.09 4.97 ± 0.27 4.68 ± 0.55 4.64 ± 0.16

Cl- (mmol/L) 97 ± 0.82 96.90 ± 0.69 97.27 ± 2.09 96.23 ± 1.22

HCO3 (mmol/L) 11.40 ± 1.36 10.83 ± 1.79 11.63 ± 2.06 16.53 ± 1.129

Ca+ (mmol/L) 1.15 ± 0.57 1.61 ± 0.02 1.66 ± 0.25 1.10 ± 0.05

Urea (mmol/L) 3.07 ± 0.09 2.98 ± 0.30 3.20 ± 0.11 3.43 ± 0.18

Creatinine (µmol/L) 51.37 ± 1.53 56.40 ± 6.27 47.50 ± 1.24 56.40 ± 2.41

Total Cholesterol (mmol/L) 1.68 ± 0.11 1.72 ± 0.06 1.22 ±0.14 2.39 ± 0.76***

Triglyceride (mmol/L) 0.50 ± 0.06 0.13 ± 0.03 0.57 ± 0.15 0.22 ± 0.09
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HDL (mg/dL) 7.38 ± 1.47 8.86 ± 0.003 8.85 ± 0.001 8.58 ± 0.0009

LDL (mg/dL) 88.57 ± 18.16 111.90 ± 20.18 83.85 ± 6.98 128.4 ± 69.81

Tot. Protein (g/L) 61.47 ± 3.65 74.93 ± 0.96* 67.03 ± 1.28 69.93 ± 3.07

Tot. Bilirubin (µmol/L) 15.00 ± 4.36 31.33 ± 14.24 45.33 ±4.26 8.33 ± 3.18

Dir. Bilirubin (µmol/L) 11.67 ± 1.45 12.0 ± 5.69 9.33 ± 2.03 5.00 ± 2.08

AST (UI/L) 90.33 ± 0.88 50.00 ± 2.65**** 57.33 ± 2.91**** 48.00 ± 3.46****

ALT (UI/L) 25.00 ± 2.08 37.33 ± 2.40 24.33 ± 1.45 32.00 ± 2.517

ALP(UI/L) 22.60 ± 0.57 20.33 ± 0.57** 15.00 ± 0.95 23.47 ±2.288

*Significant difference between control group and experimental group: ns implies non-significant difference; (*) = P < 0.05, (**) = P =<0.01, and 
(***) =P<0.001. Mean ± SEM (n=3).

The result for the effect of Ocimum gratissimum essential oil on 
biochemical parameters of experimental rats treated for 60 days is 
presented in Table 7 below. After 60 days of treatment, there was 
significant increase in the concentration of AST (UI/L) and Tot. 
Protein (g/L) across all treated groups compared to the control 
group. A decrease was also observed in the concentration of K+ 
(mmol/L), HCO3 (mmol/L), Ca+ (mmol/L), Creatinine (µmol/L), 
Total Cholesterol (mmol/L), Triglyceride (mmol/L), LDL (mg/dL), 

Tot. Bilirubin (µmol/L), Dir. Bilirubin (µmol/L), and ALT (UI/L) 
across all treated groups compared to the control. There was no 
significant change observed in the concentration of Triglyceride 
(mmol/L) and Na+ (mmol/L) across all treated groups compared 
to the control.  It was observed that rats treated with 500 mg/bw 
essential oil had the highest concentration of Tot. Protein (g/L) 
compared to other treated groups and control group.

Figure 3: Photomicrograph of livers of experimental rats. Control (A), sub-acute treatment (B-D), and sub-chronic treatments (E-G).
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Histopathological Examination of the Effect of Ocimum 
gratissimum Essential Oil on Selected Organs of Experimental 
Rats 

Histopathological examination of livers of experimental rats

Figure 3 presents the photomicrograph of the livers of 
treated and untreated experimental rats. A, B and E represents 
photomicrograph of a high-power magnification (x400) of liver 
showing typically sized halo spaced central vein surrounded by 
densely distributed hepatocytes. (CV: Central vein, S: f Sinisoidal 
space, H: Hepatocyte). C and G reveals typically sized halo spaced 
central vein surrounded by densely distributed hepatocytes. 
Mild sinusoidal space dilation is apparent (CV: Central vein, S: 
Sinisoidal space, H: Hepatocyte) D indicate typically sized halo 
spaced central vein surrounded by less densely distributed 
hepatocytes. sinusoidal space dilation is apparent (CV: Central 
vein, S: Sinisoidal space, H: Hepatocyte. F reveals typically sized 

halo spaced central vein surrounded sparsely densely distributed 
hepatocytes. sinusoidal space dilation is apparent (CV: Central 
vein, S: Sinisoidal space, H: Hepatocyte).

Histopathological examination of lungs of experimental rats

Figure 4 presents the photomicrograph of the lungs of 
treated and untreated experimental rats. A, B and E captures 
photomicrograph of lung of experimental rats showing a 
high-power magnification (X100) of the lung with normal 
histomorphologies presentation showing the alveolus (red 
arrow) and the alveoli wall (black arrow) H and E stain X 100. C 
and D: (red arrow: visceral pleura, black arrow: alveolus) H and 
E stain X100. F and G shows some degree of collapsed alveoli 
and thickening in the alveoli wall and an infiltration of different 
inflammatory cells in the alveoli wall. (red arrow: visceral pleura, 
black arrow: alveolus) H and E stain X100.

Figure 4: Photomicrograph of lungs of experimental rats. Control (A), sub-acute treatment (B-D), and sub-chronic treatments (E-G).
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Histopathological examination of kidneys of experimental 
rats

Figure 5 presents the photomicrograph of the kidneys of 
treated and untreated experimental rats. A, B, C and E reveals 
photomicrograph of kidney of experimental rats showing normal 
renal corpuscle with typical cellular delineation, distribution, 

density and staining intensity. (BC- Bowman’s capsule, G- 
Glomerulus, CT- convoluted tubule). D, F and G indicate atypical 
presentation of collapsed alveoli and thickening in the alveoli wall 
and an infiltration of different inflammatory cells in the alveoli 
wall. (BC- Bowman’s capsule, G- Glomerulus, CT- convoluted 
tubule)

Figure 5: Photomicrographs of kidneys of experimental rats. Control (A), sub-acute (B-D), and sub-chronic treatments (E-G).

Histopathological examination of spleens of experimental 
rats

Figure 6 presents the photomicrograph of the spleens of 
treated and untreated experimental rats. A, B, and C represents 
photomicrographs of spleen of experimental rats showing a 
high-power magnification (X100) of the spleen with normal 
histomorphologies presentation of the red pup and white pulp. 
(RP- Red pulp, WP- White pulp, black arrow: splenic sinusoid). D 
reveals a high-power magnification (X100) of the spleen with areas 
of cellularity admixed with mild congestion. Splenic sinusoidal 
dilation is apparent. (RP- Red pulp, WP- White pulp, black arrow: 
splenic sinusoid). E shows a high-power magnification (X100) of 
the spleen with normal histomorphologies presentation of the red 
pup and white pulp. (RP- Red pulp, WP- White pulp, black arrow: 
splenic sinusoid). F reveals a high-power magnification (X100) of 
the spleen with areas of cellularity admixed with mild congestion. 

(RP- Red pulp, WP- White pulp, black arrow: splenic sinusoid). 
G shows a high-power magnification (X100) of the spleen with 
normal histomorphologies presentation of the red pup and white 
pulp. Splenic sinisoidal dilation is apparent. (RP- Red pulp, WP- 
White pulp, black arrow: splenic sinusoid).

Histopathological examination of brains of experimental rats

Figure 7 presents the photomicrograph of the livers of treated 
and untreated experimental rats. A, B and C reveals typical 
cortical histomorphology with characteristic cellular delineation, 
distribution, density, staining intensity and characteristic 
cellular distribution and staining of the neuronal and non-
neuronal cells in their respective neurophils. There are no signs 
of apoptosis or neurodegeneration D and E reveals typical 
cortical histomorphology with characteristic cellular delineation, 
distribution, density, staining intensity and characteristic cellular 
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distribution and staining of the neuronal and non-neuronal cells 
in their respective neurophils. There are no signs of apoptosis or 
neurodegeneration. In the presentation of F, there appears to be 
cortical neuron presenting with pyknosis (red arrow) depicted 
from the dark stained cytoplasm and enlarged neurophil. F* 

shows typical cortical histomorphology with characteristic 
cellular delineation, distribution, density, staining intensity and 
characteristic cellular distribution and staining of the neuronal 
and non-neuronal cells in their respective neurophils.

Figure 6: Photomicrographs of spleens of experimental rats. Control (A), sub-acute (B-D), and sub-chronic treatments (E-G).

Discussion

The use of natural product for treatment of different human 
ailment is increasing day by day. Toxicity evaluation of such 
natural products is very important for their safe and correct use. 
Sometimes the natural products may not be toxic but its higher dose 
may induce the toxicity [15]. This study was designed to evaluate 
the in vivo oral toxicity of Ocimum gratissimum essential oil, an 
essential oil with various medicinal values in male rat at different 
doses. The chemical components of Ocimum gratissimum essential 
oil were found to be carvacrol, caryophyllene, aromadendrene, 

D-Germacrene, alloaromadendrene, gamma-murolene, 1-methyl 
decyl benzene, 1-phenyloctylbenzene. They are responsible for 
the various biological activities of O gratissimum and its unique 
odor. Most of the compounds identified are fatty acid esters. The 
subacute and sub chronic in vivo oral toxicity of O. gratissimum 
was studied in rat model. The body weight of the male rats 
revealed a non-significant change compared with the control. In 
the biochemical studies carried out in this work, Total Cholesterol 
increased significantly in rats treated with 500mg/bw essential 
oil (Sub-acute). In sub chronic administration of O gratissimum, 
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500mg/bw essential oil, Total Cholesterol was reduced which 
may be due to the inhibition of 3-Hydroxy-3- methylglutaryl-CoA 
reductase which is a key enzyme that regulate hepatic cholesterol 
synthesis or by reduction in the expression of these enzyme [16]. 
AL P was reduced at 125mg/bw in subacute administration of O 

gratissimum essential oil while creatinine and Dir bilirubin was 
reduced in sub chronic administration of O gratissimum essential 
oil but AST significantly increased which depict a liver damage 
thereby leading to the release of cytosolic enzymes into the blood 
stream [17]. 

Figure 7: Photomicrographs of brains of experimental rats. Control (A), sub-acute (B-D), and sub-chronic treatments (E-F*).

Table 7: Effect of Ocimum gratissimum essential oil on biochemical parameters of experimental rats treated for 28 days.

Parameters Control 125mg/bw 250mg/bw 500 mg/bw

Na+ (mmol/L) 131.0 ± 1.53 126.60 ± 2.68 131.2 ± 2.09 129.6 ± 0.67

K+ (mmol/L) 4.87 ± 0.29 3.97 ± 0.51 4.65 ± 0.35 4.81 ± 0.57

Cl- (mmol/L) 98.17 ± 0.61 101.40 ± 5.63 101.7± 0.92 96.33 ± 1.86

HCO3 (mmol/L) 18.50 ± 1.94 4.33 ± 0.13 10.03 ± 2.31 14.77 ± 1.34

Ca+ (mmol/L) 18.50 ± 1.93 0.42 ± 0.03**** 0.94 ± 0.14**** 1.02 ± 0.01****

Urea (mmol/L) 2.27 ± 0.09 2.73 ± 0.09 2.60 ± 0.11 1.8 ± 0.17

Creatinine (µmol/L) 48.43 ± 0.69 43.87 ± 0.88 40.87 ± 0.58** 37.57 ± 1.88***

Total Cholesterol (mmol/L) 1.47 ± 0.09 1.20 ± 0.06 1.07 ± 0.03* 0.87 ± 0.09***

Triglyceride (mmol/L) 0.77 ± 0.27 0.53 ± 0.08 0.37 ± 0.09 0.17 ± 0.07

HDL (mg/dL) 91.61 ± 12.95 94.48 ± 2.95 76.52 ± 2.84 64.95 ± 5.905

LDL (mg/dL) 11.81 ± 2.95 8.85 ± 0.005 8.85 ± 0.008 11.80 ± 2.96

Tot. Protein (g/L) 74.50 ± 3.28 80.53 ± 3.32 77.57 ± 1.66 81.53 ± 5.65

Tot. Bilirubin (µmol/L) 136.30 ± 5.897 68.33 ± 2.73**** 73.67 ± 5.88**** 56.33 ± 1.76****

Dir. Bilirubin (µmol/L) 80.67 ± 2.60 59.67 ± 2.91* 64.67 ± 6.98 52.67 ± 1.45**
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AST (UI/L) 68.33 ± 0.88 106.00 ± 1.73** 135.30 ± 8.95**** 132.70 ± 4.47****

ALT (UI/L) 58.67 ± 11.39 39.67 ± 6.94 38.33 ± 5.78 48.33 ± 5.48

ALP(UI/L) 45.07 ± 1.48 52.03 ± 0.95 35.43 ± 6.11 50.10 ± 6.48

*Significant difference between control group and experimental group: ns implies non- significant difference; (*) = P < 0.05, (**) = P =<0.01, and 
(***) =P<0.001. Mean ± SEM (n=3).

Therefore, the fact that the oral administration of O. 
gratissimum essential oil produce changes in these biomarkers 
suggest presence of renal and hepatic toxicity. In hematological 
studies carried out in this work, there were no significant changes 
in the profile groups administered essential oil of O. gratissimum 
at the different doses given in male rats except for the significant 
decrease of MCV at 250mg/bw in subacute administration of O 
gratissimum essential oil. With the exception of MCV, no other 
hematological parameter was changed. This finding is consistent 
with the results obtained by Orafidiya et al. [8] who carried out 
studies on the acute and sub-chronic toxicity of the essential oil of 
Ocimum gratissimum L. leaf. This data indicated that the essential 
oil of O. gratissimum had no effect on the circulating blood cells 
or on their production. The analysis of blood parameters is 
important for risk evaluation as any changes in the hematological 
system have a higher predictive value for human toxicity when 
data are translated from human studies. In histopathological 
studies, the significant increase in the weight of the spleen 
observed may be due to the splenic sinisoidal dilation that is 
apparent. kidney gain more weight as a result of the significant 
increase of AST found in it and may also be due to inflammatory 
edema [18]. The renal veins were enlarged and congested with 
blood the renal tubules show wide lumen and separation of the 
epithelial cells from its membrane [19]. In lungs, some indicate 
degree of collapsed alveoli and thickening in the alveoli wall 
and also infiltration of different inflammatory cells in the alveoli 
wall was reported by [20]. Typically-sized halo spaced central 
vein surrounded sparsely, densely distributed hepatocytes were 
observed in the liver. Sinusoidal space dilation was also apparent. 
The brain weight in subacute was significantly reduce which 
may be due to the appearance of cortical neuron presenting with 
pyknosis depicted from the dark stained cytoplasm and enlarged 
neurophilie [21].

Conclusion

In conclusion, the results of this study reveal that 
O.gratissimum essential oil maybe toxic when given at high doses 
for a longer period of time which could be responsible for the 
clinical manifestations and the pathological changes observed in 
the organs and tissues of the treated rats
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