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Abstract 

This study evaluated the toxicological profile of Mojeaga herbal remedy on male and female animal models. In a time-dependent study, acute 
and chronic toxicity of Mojeaga herbal remedy in male and female Wistar rats were investigated through thorough examination of mortality 
rate, body and organ weight changes, hematological indexes, biomarkers of hepatic and renal functions, lipid profile, in-vivo antioxidant assay, 
hormonal assay and histopathological study across all treatment groups using standard protocol. No observable behavioral change with absent 
lethality at 10 to 10000 mg/kg of Mojeaga herbal remedy. There was no drastic significant change (p > 0.05) in the body and organ weight of 
the male and female animals. In the chronic toxicity studies, Mojeaga herbal remedy indicated no significant difference (p > 0.05) in 
haematological indices, liver function test, kidney function test, lipid profile, antioxidant indexes and hormonal assays with a slight significant 
increase (p < 0.05) in hepatic (ALT, ALP AST) and renal (potassium, sodium and chloride), lipid profile (cholesterol, triglyceride, high density 
lipoprotein, low density lipoprotein), in-vivo antioxidant assay (MOD, catalase, SOD and glutathione). Also, no defect on male and female 
hormonal assay (testosterone, estrogen, progesterone, follicle stimulating hormone and luteinizing hormone) activities among treated groups 
when compared with control. There was no marked significant toxicological effect (p > 0.05) on serum total protein (TP), blood urea nitrogen 
(BUN), albumin (ALB) and creatinine (CREA) urea levels across the whole treated groups at graded doses of 150, 300 and 600 mg/kg. Mojeaga 
product caused no histopathological variation on vital visceral organs (liver, kidney, heart, stomach, brain, lungs spleen testes and uterus) when 
compared with control. It is contingent from this study that Mojeaga herbal remedy exhibited bio-protective and hyper-stimulating effects with 
harmless and protective therapeutic benefits. 
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1 Introduction 

Natural source of certain Substances for instance; the use of 
herbs implicated in management and treatment of human 
and animal disease since antiquity [1]. Hence, the bioactive 
component in plants enhances their therapeutic effect with 
rational therapy against diverse form of diseases [2, 3]. 
Natural products obtain from plants are of enormous 
importance due to bioactive phytochemicals in novel drug 
research and development [4, 5].  
Toxicology can be traditionally defined as science of 
poisons [6]. The understanding of various agents triggering 
humans and animals’ diseases, portray an obvious 
toxicological definition as "study of adverse effects from 
physical or chemicals agents in living entities". Adverse 
effects are of various forms, extending from onset mortality 
to indirect damage that later actualized [7]. They occur at 
different stages in the body, ranged from organ, cell type or 
explicit biochemical. Knowledge of damage done to the 
body by toxin has advanced to medical information. 
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Possibly, the observable anatomical or physiological 
changes is as a result of previous unidentifiable variations 
in various biochemical of the body [8]. Toxic agents are 
either systemic or organ toxins [9]. A systemic toxin affects 
the whole body or delicate organs rather than selected 
pathways. For instance, the case of potassium cyanide being 
a systemic toxicant affects nearly all cell and organ of the 
body via stimulating cell's ability to exploit oxygen. 
Toxicants also affect explicit tissues or organs without any 
damage done to the body [10]. These selected sites are 
known as targeted organs or tissues site such as; Benzene 
and lead has specific organ toxin site that is mainly a blood-
forming toxic site for the formal, while central nervous 
system, kidney, and hematopoietic system for the latter [11]. 
Toxic sites are targeted tissue [12]. 
Alchornea cordifolia is a perennial herb belongs to 
Euphorbiaceae’s family. It is known as Dove wood in 
English. It is known to exhibit a great variety of biological 
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activities from different parts of the plant [13].  It remediates 
respiratory problems like sore throat, cough and bronchitis 
[14]. It aids in the treatment of ulcers, dysentery, worms, 
diarrhea and amoebic. A. Cordifolia is implicated in the 
management of leprosy, also serves as an antidote to snake 
bite [15]. The root and bark increase sexual recitals in 
Congo in Africa sub-region [16]. It aids in the treatment of 
gonorrhea, pain, cough, yaws and rheumatic [14].  
Sorghum bicolor leaves is a glasslike with less broad leaves. 
It belongs to Graminea family [17]. It is locally known as 
‘oka pupa’ in Southern Nigeria. S. bicolor is rich in protein 
with less amount of fatty content, partially responsible for 
its hemopoietin effect [18]. Report have shown that 
sorghum serves as anti-abortive, cyano-genetic, emollient, 
intoxicant, demulcent and diuretic, [19]. Sorghum is potent 
for the management of cancer, epilepsy, diarrhea, tubercular 
swellings, flux and stomach ache [20]. Recently, findings 
showed that it has herbal remedy for anemia by its effect on 
blood increase concentration, also use as blood tonics. Study 
from Okonkwo et al. [21] validated that accurate laboratory 
blood parameters determination remain sensitive and 
consistent for ethical and cogent research, diagnosis, cure 
and prevention of associated anaemia diseases. 
Pennisetum glaucum known as Pearl millet, it belongs to the 
family Paniceae also called Poaceae. From its folklore 
report, it showed effect in increasing haemoglobin, zinc (3.1 
mg/100 g) and iron (8 mg/100 g) in anemia cases [22].  
Report had shown its effect in managing constipation since 
it contains high fiber content (1.2 g/100 g) and aids in the 
management of cancer, hence promoting anti-cancer 
property [23]. Moreover, it aids in the treatment of diarrhea 
and regulated hyperglycemic state because of its low 
glycemic index. It is useful as anti-allergic due to the 
absence of gluten. P. glaucum in other studies elicited a well 
DNA scission via LDL, cholesterol, liposome oxidation and 
proliferation of HT-29 adenocarcinoma cells reduction and 
promote nutraceutical content. Pearl millet has a large 
amount of phosphorus [24]. 

2 Methodology 

2.1  Collection of plant material 

Alchornea cordifolia, Sorghum bicolor, Pennisetum 
glaucum leaves were collected from Mojeaga herbal venture 
Nigeria LTD Company, Benin City, Edo State, Nigeria and 
the plants were identified and authenticated by Prof. M. Idu 
in Herbarium unit of Plant Biology and Biotechnology 
Department, University of Benin, Benin City, Issued with 
voucher number UBH-4361. 

2.2 Preparation of plant material 

The pulverized leaves were weighed separately to attain a 
uniform weight. The weighed samples were properly mixed 
together at equal ratio 1:1:1 to form Mojeaga herbal remedy. 
The mixed samples were further weighted to be 4500 grams 
and were extracted using maceration technique in aqueous 
solvent. Filtrate was concentrated using fix-drier into 

powdered form. It was stored in a sterile container and kept 
in a refrigerator at 4 oC. 

2.3  Experimental animals 

Forty eight (48) healthy male and female Wistar rat weighed 
180-250 g and forty five (45) matured Swiss albino mice 
weighed 25-30 were used. They were bred in Biochemistry 
animal house, University of Benin, Benin City, in a well-
ventilated woody cages under normal laboratory conditions 
(12 hours light/dark cycle: 23 ± 2 °C) and fed with standard 
diet. Food and water were given free choice (ad libitum). 
All selected animals for this experiment were acclimatized 
for 14 days. They were handled according to standard 
protocols, all through the experimental period (3 months). 
The institutional Ethical Review Committee of Life 
Sciences, University of Benin, approved animal uses for 
experiment with ethical number of LS20014. 

2.4  Acute Toxicity Study  

Determination of acute toxicity using modified method by 
Lorke [25] and class method in adherence to the 
Organization for Economic Cooperation and Development 
(OECD) Guideline for Testing Chemicals No. 423 [26]. 
This was performed in two phases each for Mojeaga 
product. Phase 1, forty five (45) mice were randomly 
divided into nine (9) groups of five (5) each. Mojeaga herbal 
remedy were administered in a single dose of 10, 100 and 
1000 mg/kg) orally. Observable toxicological signs were 
recorded. With absence of toxicity, the second phase was 
carried out. 
Based on the acquired results from phase 1, Phase 2 is 
scheduled with three (3) mice per group and were 
administered a single dose (1600, 2900 and 5000, 10000 
mg/kg) of Mojeaga herbal remedy orally. The animals in the 
both phases were kept under same conditions and observed 
for general behavior changes continuously for 30 minutes, 
every hour during the first 24 hours and at least once daily 
for 14 days after administration of the product. Observations 
were focused on parameters such as piloerection, sensitivity 
to sound and touch, locomotion, aggressiveness, appearance 
of feces, salivation, urinating, convulsing, coma and death. 
The number of survivors was noted after 24 hours. Animals’ 
weights were observed for day 0, day 7 and day 14. The 
LD50 was evaluated and classified according to the Globally 
Harmonized System (GHS) for the classification of 
chemicals [26, 27]. The LD50 was calculated based on the 
final results in square root of the product of the lowest lethal 
dose and the highest non-lethal dose, i.e., the geometric 
mean of the consecutive doses where 0 and 100 % survival 
rates were recorded. Where Mojeaga herbal remedy doses 
above 10000 mg/kg did not cause any visible toxicity or 
mortality, the extracts were regarded as safe. A last group 
served as control and was administered 1 ml distilled water 
orally. Every rat used in the acute toxicity study was 
observed daily for possible toxicity signs over a period of 
two weeks. 
The LD50 was calculated using the formula: 
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D0 = Highest dose that gave no mortality, 
D100 = Lowest dose that produced mortality. 

2.5  Experimental protocol 

Male and female albino rats were obtained and randomly 
divided into four groups (n = 6). The groups received 150, 
300, 600 mg/kg of Mojeaga herbal remedy orally. Group A 
received 150 mg/kg of the Mojeaga herbal remedy orally. 
Group B received 300 mg/kg of the Mojeaga herbal remedy 
orally. Group C received 600 mg/kg of the Mojeaga herbal 
remedy orally. Group D received 0.5 mL/kg of distilled 
water orally. These substances were given daily to the 
respective groups throughout the periods of three (3) 
months. The animals were sacrificed under mild chloroform 
anesthesia. Blood samples and organs were isolated for 
analysis. 

2.6  Haematological indexes  

Haematological analyses were performed on whole blood 
collected into tubes with ethylenediaminetetraacetic acid 
(EDTA). White blood cell (WBC), lymphocytes (LYM), 
mid cells (MID), neutrophils (NEU), red blood cells (RBC), 
haemoglobin concentration (HB), haematocrit (HCT), mean 
corpuscular volume (MCV), mean corpuscular 
haemoglobin (MCH), mean corpuscular haemoglobin 
concentration (MCHC), red cells distribution weight 
(RDW) and platelets (PLT) were determined by an 
automatic analyzer (CELL DYN 1700, Abbott Diagnostics 
Division, Abbott Laboratories, Abbott Park, IL, USA). 

2.7 Kidney function test  

Biochemical analyses were performed on serum obtained 
after centrifugation of whole blood (without anticoagulant) 
at 3000 rpm for 5 min.  
Assay for urea: This test exploits the hydrolysis of urea to 
ammonia in the presence of urease enzyme. 100 μl of 
reagent 1 was added to 10μl serum samples in test tubes. 100 
μl of reagent 1 was also added to 10μl distilled water to 
serve as blank. Solutions in the test tubes being thoroughly 
mixed for incubation at 10 minutes of 37 °C. 2.5 ml of 
reagents 2 and 3 drops were added in each test tube. 
Solutions in test tubes were mixed and further incubated for 
10 minutes at 37 °C. Absorbances of samples and standard 
were read against the blank using the wavelength of 546 nm. 
Urea values were calculated as thus: 
Urea concentration (mg/dl) = Absorbance of sample/ 
Absorbance of standard x 80. 
Assay for creatinine: This test exploits the reaction of 
creatinine present in alkaline mixture using picric acid to 
produce colored complex. The quantity of complexity 
formed is directly proportional to creatinine concentration.  
0.2 ml sample macro and semi micro were added to the test 
tube. 0.2 ml standard macro and 0.1 ml semi micro were 
added to the standard solution test tube. 2 ml of standard 
macro, 1 ml of semi micro, 2 ml of sample macro and 1 ml 

of semi micro were added to the working reagent test tube. 
The solutions in the test tubes were mixed. The absorbances 
of the samples and standard were measured at 492 nm. 
Creatinine concentration being calculated as thus:  
Creatinine concentration units (mg/dl) = Absorbance of 
sample/Absorbance of standard x 2. 
Assay for electrolytes (Sodium, chloride, bicarbonate and 
potassium): The assay for bicarbonate exploits the reaction 
between bicarbonate ions with dilute hydrochloric acid to 
yield carbon dioxide. The excess acid is titrated with dilute 
sodium hydroxide using phenol red as indicator. 0.01 N HCl 
was added to 200 μl of serum sample. The solution was 
mixed and 1 drop of phenol red indicator added. The 
solutions were titrated using 0.01 N sodium hydroxide to 
attain brick red colorations which serves as endpoint [28]. 
Bicarbonate was calculated as thus: 
Bicarbonate (μmol/l) = 50 – Titre 
Titre = Endpoint x 100. 
The assay for chloride exploits the formation of chloride 
precipitate in a sample using mercuric nitrate. When 
chloride is titrated with standard solution of mercuric ion, 
undissociated but stable mercuric chloride is formed. The 
excess mercuric chloride nitrate reacts with 
diphenylcarbazone to produce a violet coloration.  2 ml of 
deionized water was added to 200 μl serum sample. This 
solution was mixed thoroughly and 3 drops 
diphenylcarbazone indicator and 1 drop of nitric acid was 
added. The mixture was titrated via mercuric nitrate to give 
a violet endpoint. The same procedure was repeated for 
chloride standard solution [29]. Chloride calculation such 
as: 
Chloride (μmol/l) = Titre of sample/Title of standard x 100. 
The assay method for sodium and potassium entails the 
injection of solutions containing these elements in flame 
leaving solid salt, which dissociates to neutral ground state. 
The atoms become excited in the flame, thus moving to a 
higher energy state. The excited atoms then fall back to 
ground state emitting light of characteristic wavelength (590 
nm sodium and 770 nm potassium). The light surpasses 
through viable filter onto photosensitive element while, the 
quantity of current flows was relatively the amount of 
potassium and sodium found in serum sample [30]. 

2.8  Liver function test 

A volume of blood from each rat was put into plain bottles 
and allowed to clot at room temperature for 4 hours before 
centrifuging using Hettich centrifuge at 4000 rpm for 10 
minutes. The sera obtained were used to assay for liver 
function test endpoints using standard diagnostic kits on 
automated clinical system in line with manufacturer 
instructions. Assays were carried out as follows: 
Determination of Serum Alanine Aminotransferase (ALT): 
The serum alanine aminotransferase was determined as 
described by Reitman and frankel end-point technique [31]. 
Determination of Serum Aspartate Aminotransferase 
(AST): The serum aspartate aminotransferase was 
determined as described by Reitman and Frankel end-point 
technique [31].  
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Determination of Serum Alkaline Phosphatase (ALP): The 
procedure described by Bassey et al. [32] as modified by 
Wright et al. [33] using Randox kits was used for the assay. 
The substrate p-nitrophenyl phosphate is hydrolyzed by 
alkaline phosphatase from the sample in the presence of 
magnesium ions, to form nitrophenol which is yellow and 
can be read at 405 nm. The intensity of color produced is 
proportional to the activity of alkaline phosphatase. 
Determination of Serum Total Bilirubin and Unconjugated 
Bilirubin: Total bilirubin can be anticipated via acid diazo 
technique as illustrate by Doumas et al. [34] by assay kits 
(Randox Laboratories Ltd).   
Determination of Albumin: The serum albumin of the 
samples was determined using the method of Doumas et al. 
[34] using randox assay kit. 
Determination of total protein: Total protein being 
colorimetrically evaluated via Randox assay kit as 
illustrated by Lowry et al, [35]. 

2.9 Determination of body and organ weight  

Weights of rats were determined using My Weigh 7001DX 
Multi-Purpose Digital Scale on day 0 all through 3 months 
of the studied period. The net change in body weight 
(difference between final body weight and initial body 
weight) was determined for all the animals. On day 29, the 
animals were sacrificed after an overnight fast. The livers 
were isolated and their weights determined.  

2.10 Lipid profile  

Total cholesterol was determined using enzymatic method 
using wet reagents diagnostic kits. This uses a modified 
method of Trinder [36]. Total triglycerides were determined 
using enzymatic method with wet reagent diagnostic kits. 
This is a modification of the method of Tietz [37]. High 
density lipoprotein was determined using the enzymatic 
method. A precipitating agent consisting of 0.55 mmol/l 
phosphotungstic acid and 25 mmol/l magnesium chloride 
(Friedewald, 1972) were used.  
LDL (mg/dl) = Total cholesterol – Triglycerides/5 - HDL 
[38]. 

2.11 Determination of anti-oxidant property of the extract  

Superoxide Dismutase (SOD) effect was read via methods 
described by Bagul et al. (2005). Principle; Auto-oxidation 
with heamatoxylin (increases the absorbance at 560nm 
wavelength) inhibited by SOD effect of the assay at pH 7.8; 
percentage amount of SOD present within a specific range. 
The assayed using Bagul et al. (2005) method. Test 
principle: Catalase scavenging hydrogen peroxide, 
converted into molecular oxygen and water. Was 
determined using the method Bagul et al. (2005). Test 
principle: The MDA assay is based on the reaction of MDA 
with thiobarbituric acid (TBA); forming an MDA-TBA2 
adduct that absorbs strongly at 532 nm. Glutathione 
peroxidase activity was measured in terms of the first order 
rate constant for the decomposition of tetra-butyl 
hydroperoxide  according to  Bagul et al. (2005).  

2.12 Testosterone assay protocol 

Secure the desired number of coated wells in the holder. 
Dispense 10 μl of standards, specimens and controls into 
appropriate wells. Dispense 100 μl of Testosterone-HRP 
Conjugate Reagent into each well. Dispense 50 μl of rabbit 
anti-Testosterone reagent to each well. Thoroughly mix for 
30 seconds. It is very important to mix them completely. 
Incubate at 37°C for 90 minutes. Remove the incubation 
mixture by flicking plate contents into a waste container. 
Rinse and flick the microtiter wells 5 times with deionized 
or distilled water. Do not use tap water. Strike the wells 
sharply onto absorbent paper or paper towels to remove all 
residual water droplets. Dispense 100 μl of TMB Reagent 
into each well. Gently mix for 5 seconds. Incubate at room 
temperature for 20 minutes. Stop the reaction by adding 100 
μl of Stop Solution to each well. Gently mix 30 seconds. It 
is important to make sure that all the blue color changes to 
yellow color completely. Read absorbance at 450 nm with a 
microtiter well reader within 15 minutes (Chen, 1991). 

2.13 Progesterone assay protocol 

All reagents should be allowed to reach room temperature 
(18-25C) before use. Pipette 50 ul of standards (ready to 
use) and diluted samples into appropriate wells within 5 
minutes. Add 100 ul of progesterone Enzyme Conjugate 
Solution to each well (except those set for blanks). Mix well 
for 30 sec. and incubate for 60 minutes at 37°C. You may 
use par film to cover the wells or use appropriate zip-lock 
bag to store the plate during the incubation. Discard the 
contents of the wells and wash the plate 5 times with Wash 
Solution (250-300ul) per well. Invert plate, tap firmly 
against absorbent paper to remove any residual moisture. 
Add 100 ul (TMB) Substrate solutions to all wells. 
Remember to follow the pipetting order. Incubate the plate 
at room temperature (18-28°C) for 10 minutes without 
shaking. Stop reaction by adding 50 ul of Stopping Solution 
to wells in the same sequence that the Substrate Solution 
was added and gently mixed. Read the absorbance at 450 
nm with a microwell reader. 

2.14  Luteinizing hormonal assay 

Secure the desired number of coated wells in the holder. 
Dispense 50 ul of standards, specimens, and controls into 
appropriate wells. Dispense 100 ul of Enzyme Conjugate 
into each well. Mix for 30 seconds. It is very important to 
have completed mixing at this step. Incubate at room 
temperature (~37OC) for 2 hours. Remove the incubation 
mixture by flicking the plate contents into a waste container. 
Rinse and flick the microtiter wells five (5) times with wash 
buffer. Strike the wells sharply onto absorbent paper or 
paper towels to remove all residual water droplets. Dispense 
100ul of TMB solution into each well. Gently mix for 10 
seconds. Incubate at room temperature for 20 minutes, in the 
dark. Stop reaction by adding 50 ul (one drop) of 2N HCl to 
each well. Gently mix for 30 seconds. It is important to 
observe a color change from blue to yellow. Read optical 
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density at 450 nm with a micro titer well reader (Wallace, 
1988). 

2.15 Follicle stimulating hormone 

Bring all reagents and samples to room temperature before 
use. Centrifuge the sample again after thawing before the 
assay. It is recommended that all samples and standards be 
assayed in duplicate. Prepare all reagents and samples as 
directed in the previous sections. Determine the number of 
wells to be used and put any remaining wells and the 
desiccant back into the pouch and seal the ziploc, store 
unused wells at 4°C. Set a Blank well without any solution. 
Add 50μl of Standard or Sample per well. Standard need test 
in duplicate. Add 50μl of HRP-conjugate to each well (not 
to Blank well), then 50μl Antibody to each well. Mix well 
and then incubate for 60 minutes at 37°C. Aspirate each well 
and wash, repeating the process two times for a total of three 
washes. Wash by filling each well with Wash Buffer (200 
μl) using a squirt bottle, multi-channel pipette, manifold 
dispenser, or auto-washer and let it stand for 10 seconds, 
complete removal of liquid at each step is essential to good 
performance. After the last wash, remove any remaining 
Wash Buffer by aspirating or decanting. Invert the plate and 
blot it against clean paper towels. Add 50 μl of Substrate A 
and 50 μl of Substrate B to each well, mix well. Incubate for 
15 minutes at 37 °C. Keeping the plate away from drafts and 
other temperature fluctuations in the dark. Add 50 μl of Stop 
Solution to each well, gently tap the plate to ensure thorough 
mixing. Determine the optical density of each well within 
10 minutes, using a microplate reader set to 450 nm 
(Wallace, 1988). 

2.16 Histopathological study 

Liver, spleen, kidney, stomach, heart and lungs were fixed 
in neutral buffered formalin. The fixed organs were 
completely dehydrated using absolute ethanol followed by 
96% ethanol, 70% ethanol and then rinsed with distilled 
water. A 4 µm section was prepared in each case and stained 
using haematoxylin-eosin dye and the stained tissues were 
viewed using an optical photomicroscope (Leica MC170 
HD, Leica Biosystems, Germany) at x 400 magnification 
(Drury and Wallinton, 2013). 

2.17 Statistical analysis  

Results are expressed as mean ± SEM (standard error of the 
mean) using graph prism 6 version. Data for the groups were 
compared using one-way analysis of variance with Kruskal-
Wallis post hoc test. Differences between data were 
considered significant at p < 0.05. 

3 Results 

Acute toxicity study in Table 1 showed absent toxicological 
effect with less or no adverse effect in phase 1 and 2 of 
Locke method.  

Results in Table 2 showed the hematological indexes with 
significant increase to normal range across treated groups of 
30, 50 and 100 mg/kg Mojeaga product when compared 
with untreated group, showed no defect in the 
haematological parameters. No defect was shown in the 
female hematological indexes at physiological interval of 
treated groups at 30, 50 and 100 mg/kg Mojeaga product 
when compared with untreated group showed a normal 
haematological indexes as exhibited in Table 3.  
Results in Table 4 showed the effect of kidney function test 
with slight decrease yet in normal range across treated 
groups of 30, 50 and 100 mg/kg Mojeaga product when 
compared with untreated group rather elicited 
renoprotective effect.  Results in Table 5 showed the effect 
of female kidney function test with slight decrease yet in 
normal values in the treated groups of 30, 50 and 100 mg/kg 
Mojeaga product when compared with untreated group 
rather elicited renoprotective effect.   
Results in Table 6 showed the effect of liver function test 
with slight decrease yet in normal range in the treated 
groups at 30, 50 and 100 mg/kg Mojeaga product when 
compared with untreated group that showed slight increase 
in hepatic function test hence promote hepatoprotective 
effect.  Results in Table 7 showed the effect female liver 
function test with slight decrease in across the treated groups 
(30, 50 and 100 mg/kg) of Mojeaga product when compared 
with untreated group that showed slight increase in hepatic 
function test thereby elicited hepatoprotective effect.  
Results in Table 8 showed the body weight with slight 
increase in the treated groups of 30, 50 and 100 mg/kg 
Mojeaga product when compared with untreated group with 
slight increase as the treated group. Results in table 9 
showed the body weight with slight increase at normal 
weight increase across treated groups of 30, 50 and 100 
mg/kg Mojeaga product when compared with untreated 
group with slight increase as the treated group. 
Results from the organ weight with slight increase in the 
treated groups specifically at 50 and 100 mg/kg Mojeaga 
product when compared with untreated group showed that 
it cause no pathological defect across the studied organs as 
shown in Table 10 
Results in Table 11 showed that the organ weight has slight 
increase across treated groups of 30, 50 and 100 mg/kg 
Mojeaga product when compared with untreated control, 
showed that it causes no pathological defect across the 
studied organs. 
The indexes used to evaluate toxicity study are associated 
with lipidaemic properties such as Triglycerides, Total 
Cholesterol, Very Low-Density Lipoproteins, High density 
Lipoproteins and Low-Density Lipoproteins. Mojeaga 
herbal remedy at graded doses (150, 300 and 600 mg/kg) 
maintained TAG, TC and LDL concentrations within 
normal ranges, with a slight increase in HDL concentration 
across male and female rats when compared with the control 
(Figure 1 and 2).  
Mojeaga herbal remedy did not cause overproduction of free 
radicals to the systems because MDA levels is maintained 
at normal values in the treated groups of male and female 
animals when compared with the control. The only 
significant change noticed in MDA across all treated groups. 
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Mojeaga herbal remedy controlled the level of oxidants, 
probably due to the presence of natural antioxidant 
compounds. CAT together with SOD and GPx constitute the 
primary enzymatic defense, catalyzing decomposition of 
ROS. Chronic protective effect of Mojeaga herbal remedy 
increases CAT and SOD activities when compared with the 
control (Figure 3 and 4). 
This study investigated, the male and female animals treated 
with 150, 300 and 600 mg/kg of Mojeaga herbal remedy 
were observed to elicit a slight significant increase in the 
concentration of serum testosterone when compared with 
the control. Concerning the effect of chronic Mojeaga herbal 
remedy intake, facilitates the increase in the level of 
luteinizing hormone and follicle stimulating hormone as 
shown in Figure 5 and 6. 
Result in Figure7 and 8 showed that male and female 
animals treated with 150, 300 and 600 mg/kg of Mojeaga 
herbal remedy showed normal architural frame work of the 
hepatic cells when compared with the control.  
The renoprotective effect of the renal cell across the male 
and female treated groups at 150, 300 and 600 mg/kg of 
Mojeaga herbal remedy with normal histology of kidney 
cells when compared with the control as shown in Figure 9 
and 10.  
Cardiac cell is vital in the body aid in the circulation of 
blood flow. Hence, result obtained from Figure11 and 12 
showed that the male and female animals in the treatment 
groups exhibited normal function of the heart when 
compared with the control group.  
The protection effect of the lungs across the male and female 
treated groups at 150, 300 and 600 mg/kg of Mojeaga herbal 

remedy showed a normal histology of the alveolar cells 
when compared with the control as shown in Figure 13 and 
14.  
Spleen is a vital organ in the body aid in stimulating the 
immune system. Hence, result obtained from Figure15 and 
16 showed that the male and female animals in the treatment 
groups elicited normal function of the heart when compared 
with the control group.  
The brain cells aid in regulating normal functioning of the 
entire body. Figure 17 and 18 showed that the male and 
female rats treated with 150, 300 and 600 mg/kg of Mojeaga 
herbal remedy exhibit a normal histology of the brain when 
compared. 
Several substances interfere with the mucosa lining of the 
stomach either by inhibiting the release of prostaglandins 
responsible for the build of the stomach wall. Male and 
female treated groups at 150, 300 and 600 mg/kg of 
Mojeaga herbal remedy showed normal architectural 
structure of the mucosa lining when compared with the 
control as shown in Figure 19 and 20.  
The testes aid normal functioning of the organ during 
reproduction. Figure 21 showed that the male rats across 
treatment groups’ physiological state of the treated groups 
when compared with untreated control. Uterus is a 
stimulating organ that promotes the release of vital 
hormones during and after child birth. Hence, result 
obtained from Figure 22 showed that the female animals in 
the treatment groups elicited normal function of the uterus 
when compared with the control. 

 
 
 
 

Table 1. Acute toxicological effect of Mojeaga on Swiss mice 
 
 
 
 
 
 
 
 
 
 
 

 
Mean ± SEM (n=5). DW-distilled water 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Groups Doses 
(mg/kg) 

No of 
lethality 

% 
mortality 

Control DW 0/5 0 
Mojeaga 10 0/5 0 
Mojeaga 100 0/5 0 
Mojeaga 1000 0/5 0 
Mojeaga 1600 0/5 0 
Mojeaga 2900 0/5 0 
Mojeaga 5000 0/5 0 
Mojeaga 10000 1/5 20 
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Table 2. Effect of Mojeaga herbal remedy on male Hematological indices 
Parameters Control 150 mg/kg Mojeaga 300 mg/kg Mojeaga 600 mg/kg Mojeaga 

WBC x 103 / ul 12.13±0.87 18.40±3.28 12.20±1.57 17.20±5.22 
LY x 103 / ul 9.60±0.78 14.17±2.38 9.30±1.26 14.00±4.62 
MO x 103 / ul 1.57±0.07 2.57±0.54 1.63±0.07 2.10±0.61 
GR x 103 / ul 0.97±0.03 1.70±0.42 1.27±0.26 1.10±0.06 

LY% 79.13±0.81 77.20±1.45 75.93±0.78 80.30±2.14 
MO% 12.90±0.57 13.80±1.05 13.90±1.42 12.30±1.07 
GR% 7.97±0.34 9.00±0.74 10.17±0.88 7.40±1.75 

RBC x 106 / ul 6.64±0.14 7.62±0.03 7.38±0.37 7.54±0.28 
Hgb.g/d l 13.63±0.33 14.80±0.27 14.87±0.55 14.47±0.37 
HCT% 39.37±1.13 41.50±1.03 41.73±1.81 41.77±1.41 

MCV.f l 59.23±0.50 54.47±1.51 56.53±0.61 55.43±0.22 
MCH.pg 20.50±0.10 19.43±0.37 19.90±0.10 19.20±0.27 

MCHC.g/d l 34.63±0.15 35.67±0.48 35.63±0.24 34.67±0.37 
RDWC% 16.87±0.37 17.13±0.54 17.30±0.61 17.07±0.84 
RDWS.f l 34.17±0.57 31.57±1.02 34.13±1.33 33.50±1.04 

PLT x 103 /ul 685.30±21.87 765.00±30.05 733.00±29.51 738.30±40.01 
PCT  x 103 /ul 0.51±0.03 0.57±0.02 0.56±0.02 0.53±0.04 

MPV.f l 7.40±0.45 7.43±0.12 7.70±0.25 7.20±0.15 
PDW % 15.10±0.82 16.03±0.72 15.57±0.87 15.47±0.61 
PLCR % 8.27±1.87 8.83±0.54 10.47±1.37 7.03±0.49 

p-value > superscript a= 0.05, b= 0.01 showed the level of significant difference when compared with untreated control, (n=5). DW- distilled water 
 

Table 3. Effect of Mojeaga herbal remedy on female Hematological indices 
Parameters Control 150 mg/kg Mojeaga 300 mg /kg Mojeaga 600 mg/kg Mojeaga 

WBC x 103 / ul 12.77±0.82 16.90±2.24 13.97±1.25 12.63±0.96 
LY x 103 / ul 9.37±0.49 11.93±1.34 10.17±0.83 9.17±0.44 
MO x 103 / ul 1.93±0.30 2.13±0.30 1.73±0.34 2.10±0.32 
GR x 103 / ul 1.47±0.17 2.83±0.73 2.07±0.81 1.40±0.35 

LY% 73.47±2.21 71.07±3.08 73.67±6.50 72.93±4.01 
MO% 15.10±1.60 12.63±0.18 12.40±1.91 16.33±1.57 
GR% 11.60±0.64 16.30±2.91 13.93±5.11 10.73±2.47 

RBC x 106 / ul 7.95±0.17 8.09±0.19 8.50±0.29 8.50±0.46 
Hgb.g/d l 15.43±0.07 15.70±0.12 16.00±0.27 16.57±0.5 
HCT% 45.67±0.47 45.80±0.57 46.97±0.84 45.50±1.46 

MCV.f l 53.43±1.48 56.67±0.72 55.43±2.42 53.70±1.41 
MCH.pg 19.13±0.35 19.43±0.32 18.87±0.54 19.57±0.44 

MCHC.g/dl 35.83±0.38 34.30±0.31 34.07±0.58 36.40±0.27 
RDWC% 19.13±1.53 18.90±0.51 18.67±0.41 17.03±0.63 
RDWS. f l 33.10±2.14 35.77±1.29 33.90±1.70 30.73±0.62 

PLT x 103 /ul 686.00±80.31 686.30±39.1 682.70±15.59 700.3±8.33 
PCT x 103 /ul 0.52±0.07 0.52±0.04 0.522±0.01 0.51±0.01 

MPV. f l 7.53±0.20 7.60±0.35 7.67±0.32 7.27±0.09 
PDW % 19.13±1.42 16.50±0.32 16.87±0.70 17.10±1.90 
PLCR % 9.13±0.99 9.03±2.27 9.47±1.82 7.43±0.88 

p-value > superscript a= 0.05, b= 0.01 showed the level of significant difference when compared with untreated control, (n=5). DW- distilled water. 
 

Table 4. Effect of Mojeaga herbal remedy on male kidney function test 
Treatment Doses mg/kg Urea Creatinine Bicarbonate Sodium 

Na+ 
Potassium 

K+ 
Chlorides 

Cl- 
Control DW 25.61±0.02a 0.37±0.01a 12.91±0.05a 94.99±0.24a 28.40±0.13a 72.97±0.05a 
Mojeaga 150 24.14±0.02a 0.36±0.01a 11.46±0.02a 98.38±0.04a 26.08±0.02a 72.33±0.02a 
Mojeaga 300 30.58±0.02b 0.47±0.02b 10.17±0.02b 103.20±0.91b 24.79±0.41b 75.00±0.16a 
Mojeaga 600 28.19±0.21a 0.41±0.01a 15.79±0.23a 99.08±0.02a 27.78±0.17a 73.46±0.03a 

p-value > superscript a= 0.05, b= 0.01 showed the level of significant difference when compared with untreated control, (n=5). DW- distilled water. 
 
 

Table 5. Effect of Mojeaga herbal remedy on female kidney function test 
Treatment Doses 

mg/kg 
Urea Creatinine Bicarbonate Sodium 

Na+ 
Potassium 

K+ 
Chlorides 

Cl- 
Control DW 26.67±0.02a 0.28±0.01a 12.18±0.04a 98.51±0.02a 26.16±0.01a 73.60±0.03a 
Mojeaga 150 24.05±0.01a 0.25±0.02a 13.53±0.01a 98.46±0.03a 25.87±0.02a 72.92±0.05a 
Mojeaga 300 27.24±0.02b 0.39±0.01b 11.42±0.02a 110.80±0.06b 24.31±0.01a 76.01±0.08a 
Mojeaga 600 27.13±0.25a 0.40±0.02b 13.82±0.01a 98.79±0.18a 25.65±0.02a 74.63±0.02a 

p-value > superscript a= 0.05, b= 0.01 showed the level of significant difference when compared with untreated control, (n=5). DW- distilled water. 
 

Table 6. Effect of Mojeaga herbal remedy on male liver function tests 
Treatment Doses 

mg/kg 
ALT AST GGT Total 

bilirubin 
Conjugated 

bilirubin 
Unconjugated 

bilirubin 
Total 

protein 
Control DW 28.97±0.30a 45.99±0.12a 52.48±0.20a 0.16±0.01a 0.08±0.01a 0.08±0.00a 12.42±0.05a 
Mojeaga 150 28.33±0.02a 45.29±0.01a 52.30±0.02a 0.16±0.01a 0.09±0.00a 0.07±0.01a 12.55±0.23a 
Mojeaga 300 39.35±0.34a 50.29±0.02b 57.59±0.05a 0.19±0.00a 0.08±0.00a 0.11±0.00a 14.41±0.65a 
Mojeaga 600 31.36±0.04a 48.66±0.02a 54.67±0.02a 0.13±0.01a 0.09±0.01a 0.04±0.01a 12.28±0.05a 

p-value > superscript a= 0.05, b= 0.01 showed the level of significant difference when compared with untreated control, (n=5). DW- distilled water. 
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Table 7. Effect of Mojeaga herbal remedy on female liver function test 

Treatment Doses 
mg/kg 

ALT AST GGT Total bilirubin Conjugated 
bilirubin 

Unconjugated 
bilirubin 

Total protein 

Control DW 30.32±0.19a 41.83±0.60a 49.19±0.06a 0.15±0.03a 0.07±0.02a 0.46±0.19a 13.89±0.58a 
Mojeaga 150 32.41±0.24a 49.40±0.01b 84.15±0.09b 0.18±0.01a 0.08±0.02a 0.12±0.04a 14.11±0.06a 
Mojeaga 300 34.12±0.07b 47.40±0.23a 65.29±3.00a 0.16±0.01a 0.11±0.01a 0.05±0.01b 12.10±0.06a 
Mojeaga 600 33.19±0.61a 46.57±0.29a 64.00±0.58a 0.15±0.03a 0.09±0.1a 0.06±0.01a 14.37±0.17a 

p-value > superscript a= 0.05, b= 0.01 showed the level of significant difference when compared with untreated control, (n=5). DW- distilled water. 
 
 

Table 8. Effect of Mojeaga herbal remedy on male body mass indexes 
Treatment/days Control 150 mg/kg Mojeaga 300 mg/kg Mojeaga 600 mg/kg Mojeaga 

1 218.30±5.24 299.30±10.67 234.30±11.29 271.00±23.76 
7 240.7±5.23 331.3±13.97 248.3±15.77 261.70±12.55 

14 252.00±2.65 337.70±14.33 256.70±17.38 269.00±12.66 
21 259.30±4.41 341.30±15.50 270.70±14.90 272.30±11.79 
28 267.30±2.33 350.00±15.95 281.70±15.17 275.00±11.68 
35 273.00±2.31 351.00±21.94 288.30±16.83 279.30±11.79 
42 277.00±2.31 356.00±34.03 293.00±16.56 283.10±11.72 
49 281.70±2.33 359.00±32.70 297.00±17.04 289.00±11.53 
56 288.70±1.76 367.70±31.43 288.70±18.56 286.70±12.84 
63 292.00±1.53 278.00±29.70 288.70±19.47 284.30±15.68 
70 295.00±0.58 276.70±29.23 285.70±18.02 278.20±14.34 
77 298.00±1.53 274.00±29.48 279.70±16.70 270.50±12.45 
84 303.00±1.73 271.30±29.99 276.30±17.57 261.80±11.14 

Mean±SEM  (n=5). DW- distilled water. 
 
 

Table 9. Effect of Mojeaga herbal remedy on female body mass indexes 
Treatment/days Control 150 mg/kg Mojeaga 300 mg/kg Mojeaga 600 mg/kg Mojeaga 

1 153.70±2.33 168.30±1.20 184.30±26.83 153.70±2..40 
7 191.70±3.84 193.00±6.43 193.30±20.00 184.70±3.76 

14 196.00±6.43 198.70±4.98 193.30±20.00 184.70±3.76 
21 204.70±5.78 204.70±7.06 201.30±18.41 215.70±15.30 
28 201.00±6.11 211.30±7.27 205.30±17.37 226.00±14.01 
35 205.50±2.01 217.10±3.21 211.50±11.00 232.40±10.11 
42 211.30±4.12 225.20±5.01 216.30±9.98 237.90±11.00 
49 216.60±7.06 231.00±4.91 224.70±10.15 243.50±16.04 
56 223.80±5.56 239.90±5.55 232.40±8.07 257.10±12.21 
63 231.30±1.74 244.20±6.02 239.80±9.69 263.50±8.91 
70 237.60±3.14 244.30±3.76 225.10±9.69 253.60±9.34 
77 243.10±6.03 241.00±4.18 220.00±6.25 246.20±8.00 
84 249.90±4.83 234.30±5.63 213.10±7.01 236.70±3.99 

Mean±SEM  (n=5). DW- distilled water. 
 
 

Table 10. Effect of Mojeaga herbal remedy on male percentage organs weight 
Treatment/ 
organs % 

Control 150 mg/kg Mojeaga 300 mg/kg Mojeaga 600 mg/kg Mojeaga 

Heart 0.33±0.00a 0.32±0.03a 0.34±0.09a 0.37±0.18a 
Kidney 0.57±0.03a 0.69±0.20a 0.62±0.21a 0.62±0.12a 
Liver 2.66±0.44a 3.78±0.75a 3.69±1.00a 3.14±0.19a 
Lungs 0.69±0.12a 0.79±0.23a 0.87±0.25a 0.87±0.03a 

Stomach 0.59±0.15a 0.91±0.41b 0.86±0.41a 0.59±0.15a 
Spleen 0.26±0.06a 0.38±0.15a 0.32±0.13a 0.41±0.07b 
Brain 0.36±0.12a 0.57±0.12a 0.58±0.15a 0.62±0.03b 
Testes 0.96±0.06a 1.13±0.19a 1.09±0.12a 1.02±0.88a 

Mean±SEM  (n=5). DW- distilled water. 
 
 

Table 11. Effect of Mojeaga herbal remedy on female percentage organs weight 
Treatment/organs % Control 150 mg/kg Mojeaga 300 mg/kg Mojeaga 600 mg/kg Mojeaga 

Heart 0.28±0.06a 0.27±0.03a 0.32±0.03a 0.30±0.06a 
Kidney 0.55±0.03a 0.61±0.09a 0.56±0.15a 0.51±0.00a 
Liver 3.16±0.10a 2.86±0.36a 3.38±1.14a 2.62±0.27a 
Lungs 0.73±0.09a 0.84±0.07a 0.83±0.09a 1.06±0.40b 

Stomach 0.63±0.15a 0.74±0.22a 0.70±0.06a 0.96±0.41b 
Spleen 0.31±0.03a 0.30±0.06a 0.33±0.06a 0.33±0.07a 
Brain 0.56±0.06a 0.61±0.09a 0.62±0.18a 0.52±0.03a 
Uterus 0.19±0.09a 0.13±0.06a 0.17±0.03a 0.18±0.03a 

Mean±SEM  (n=5). DW- distilled water. 
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Figure 1. Effect of Mojeaga herbal remedy on Male lipid profile 
 
 
 

 
Figure 2. Effect of Mojeaga herbal remedy on Female lipid profile 
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Figure 3. Effect of Mojeaga herbal remedy on male in-vivo antioxidant study 
 
 
 

 
Figure 4. Effect of Mojeaga herbal remedy on female in-vivo antioxidant study 
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Figure 5. Effect of Mojeaga herbal remedy on male reproductive hormones 
 
 
 

 
Figure 6. Effect of Mojeaga herbal remedy on female reproductive hormones 
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Figure 7. Toxicological effect of Mojeaga herbal remedy on male hepatic cells 
A. 150 mg/kg Mojeaga LIVER: reveals visible centriole (long arrow) with the hepatocytes and well fenestrated sinusoidal space (Short arrow). 
B. 300 mg/kg Mojeaga LIVER: reveals congested centriole surrounded by mild inflammatory cells (long arrow) with the hepatocytes and well fenestrated 
sinusoidal space (short arrow). 
C. 600 mg/kg Mojeaga LIVER: reveals dilated centriole (long arrow) with the hepatocytes having slighted pyknotic nucleus and well fenestrated sinusoidal 
space (short arrow). 
D. Control LIVER: reveals visible centriole (long arrow) with the hepatocytes having slighted pyknotic nucleus and well fenestrated sinusoidal space (short 
arrow). 
 

Figure 8. Toxicological effect of Mojeaga herbal remedy on female hepatic cells 
A. 150 mg/kg Mojeaga LIVER: reveals distinct centriole (long arrow) with the hepatocytes and well fenestrated sinusoidal space (short arrow). 
B. 300 mg/kg Mojeaga LIVER: reveals centriole (long arrow) with the hepatocytes having pyknotic nucleus and well fenestrated sinusoidal space (short 
arrow). 
C. 600 mg/kg Mojeaga LIVER: reveals visible centriole (long arrow) with the hepatocytes having slighted pyknotic nucleus and well fenestrated sinusoidal 
space (short arrow). 
D. Control LIVER: reveals visible centriole (long arrow) with the hepatocytes having slighted pyknotic nucleus and well fenestrated sinusoidal space (short 
arrow). 
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Figure 9. Toxicological effect of Mojeaga herbal remedy on male renal cells. 
150 mg/kg Mojeaga KIDNEY: reveals visible renal corpuscle (long arrow) and interstitial space (short arrow) and tubules. 
300 mg/kg Mojeaga KIDNEY: reveals visible renal corpuscle (long arrow) and interstitial space (short arrow) and tubules. 
600 mg/kg Mojeaga KIDNEY: reveals distorted renal corpuscle with atrophied glomerulus (long arrow) and interstitial space (short arrow) and not so 
prominent tubules. 
Control KIDNEY: reveals enlarged renal corpuscle (long arrow) and interstitial space (short arrow) and not so prominent tubules. 
 
 

 
Figure 10. Toxicological effect of Mojeaga herbal remedy on female renal cells 
A. 150 mg/kg Mojeaga KIDNEY: reveals visible renal corpuscle (long arrow) and interstitial space (short arrow) and tubules. 
B. 300 mg/kg Mojeaga KIDNEY: reveals visible renal corpuscle (long arrow) and interstitial space (short arrow) and tubules. 
C. 600 mg/kg Mojeaga KIDNEY: reveals enlarged renal corpuscle (long arrow) and interstitial space (short arrow) and not so prominent tubules. 
D. Control KIDNEY: reveals renal corpuscle (long arrow) and interstitial space (short arrow) and visible tubules. 
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Figure 11. Toxicological effect of Mojeaga herbal remedy on male cardiac cells. 
A. 150 mg/kg Mojeaga HEART:  composed of bundles of myocardial fibres with visible mononuclear cells (short arrow), interstitial space and visible 
coronary artery (long arrow). 
B. 300 mg/kg Mojeaga HEART:  composed of bundles of myocardial fibres (short arrow), interstitial space and coronary artery (long arrow). 
C. 600 mg/kg Mojeaga HEART:  composed of bundles of myocardial fibres (short arrow), interstitial space. 
D. Control HEART:  composed of bundles of myocardial fibres (short arrow), interstitial space and prominent coronary artery (long arrow). 
 
 

 
Figure 12. Toxicological effect of Mojeaga herbal remedy on female cardiac cells 
A. 150 mg/kg Mojeaga HEART:  composed of bundles of myocardial fibres (short arrow), interstitial space and slightly dilated coronary artery (long arrow) 
B. 300 mg/kg Mojeaga HEART:  composed of bundles of myocardial fibres (short arrow), interstitial space and coronary artery (long arrow). 
C. 600 mg/kg Mojeaga HEART:  composed of bundles of myocardial fibres (short arrow), interstitial space and enlarged dilated coronary artery (long arrow). 
D. Control HEART: composed of bundles of myocardial fibres (short arrow), interstitial space and prominent coronary artery (long arrow). 
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Figure 13. Toxicological effect of Mojeaga herbal remedy on male lungs. 
A. 150 mg/kg Mojeaga LUNG: histology with prominent alveolar sac (long arrow) and alveolar ring. 
B. 300 mg/kg Mojeaga LUNG: histology with thickened alveolar sac (long arrow) and alveolar ring. 
C. 600 mg/kg Mojeaga LUNG: histology with prominent thickened alveolar sac (long arrow) and alveolar ring. 
D. Control LUNG: histology with prominent alveolar sac (long arrow) and alveolar ring. 
 
 
 

Figure 14. Toxicological effect of Mojeaga herbal remedy on female Lungs 
A. 150 mg/kg Mojeaga LUNG: histology with prominent bronchiole with visible alveolar sac (long arrow) and alveolar ring. 
B. 300 mg/kg Mojeaga LUNG: histology with prominent bronchiole and slightly thickened alveolar sac (long arrow) and alveolar ring (short arrow). 
C. 600 mg/kg Mojeaga LUNG: histology with visible bronchiole and thickened alveolar sac (long arrow) and alveolar ring. 
D. Control LUNG: histology with visible bronchiole and prominent alveolar sac (long arrow) and alveolar ring. 
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Figure 15. Toxicological effect of Mojeaga herbal remedy on male spleen 
A. 150 mg/kg Mojeaga SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located blood vessels (long arrow). The follicles (white 
pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
B. 300 mg/kg Mojeaga SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located blood vessels (long arrow). The follicles (white 
pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
C. 600 mg/kg Mojeaga SPLEEN: shows distorted lymphoid follicles with centrally to eccentrically located dilated blood vessels (long arrow). The follicles 
(white pulp) consist of aggregates of lymphocytes (short arrow). The red pulps appear not so prominent. 
D. Control SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located slightly thickened blood vessels (long arrow). The follicles 
(white pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
 

 
Figure 16. Toxicological effect of Mojeaga herbal remedy on female spleen 
A. 150 mg/kg Mojeaga SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located blood vessels (long arrow). The follicles (white 
pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
B. 300 mg/kg Mojeaga SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located blood vessels (long arrow). The follicles (white 
pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
C. 600 mg/kg Mojeaga SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located slightly thickened blood vessels (long arrow). The 
follicles (white pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
D. Control SPLEEN: shows prominent lymphoid follicles with centrally to eccentrically located slightly thickened blood vessels (long arrow). The follicles 
(white pulp) consist of aggregates of lymphocytes (short arrow). The red pulps are prominent. 
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Figure 17. Toxicological effect of Mojeaga herbal remedy on male brain cells 
A. 150 mg/kg Mojeaga BRAIN: reveals granule layer (long arrow) bound by prominent Purkinje cell layer. Molecular layer is also seen (short arrow). 
B. 300 mg/kg Mojeaga BRAIN: reveals granule layer (long arrow) bound by prominent Purkinje cell layer. Molecular layer is also seen (short arrow). 
C. 600 mg/kg Mojeaga BRAIN: reveals granule layer (long arrow) bound by prominent Purkinje cell layer. Molecular layer is also seen (short arrow). 
D. Control BRAIN: reveals coarse granule layer (long arrow) bound by basophilic Purkinje cell layer. Molecular layer is also seen (short arrow). 
 
 

 
Figure 18. Toxicological effect of Mojeaga herbal remedy on female Brain cells 
A. 150 mg/kg Mojeaga BRAIN: reveals granule layer (long arrow) bound by prominent Purkinje cell layer. Molecular layer is also seen (short arrow). 
B. 300 mg/kg Mojeaga BRAIN: reveals granule layer (long arrow) bound by prominent Purkinje cell layer. Molecular layer is also seen (short arrow). 
C. 600 mg/kg Mojeaga BRAIN: reveals coarse granule layer (long arrow) bound by basophillic Purkinje cell layer. Molecular layer is also seen (short arrow). 
D. Control BRAIN: reveals coarse granule layer (long arrow) bound by basophilic Purkinje cell layer. Molecular layer is also seen (short arrow) 
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Figure 19. Toxicological effect of Mojeaga herbal remedy on male Stomach 
A. 150 mg/kg Mojeaga STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow) at 
low power magnification with mild neutrophilic and lymphocytic infiltrate (short arrow) infiltrating through the sub mucosa. 
B. 300 mg/kg Mojeaga STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow) at 
l with mild neutrophilic and lymphocytic infiltrates (short arrow) infiltrating through the sub mucosa. 
C. 600 mg/kg Mojeaga STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow) 
with mild neutrophilic and lymphocytic infiltrates (short arrow) infiltrating through the sub mucosa. 
D. Control STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow). 
 

Figure 20. Toxicological effect of Mojeaga herbal remedy on female stomach 
A. 150 mg/kg Mojeaga STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow) at 
low power magnification with mild neutrophilic and lymphocytic infiltrates (short arrow) infiltrating through the sub mucosa. 
B. 300 mg/kg Mojeaga STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow) 
with mild neutrophilic and lymphocytic infiltrates (short arrow) infiltrating through the sub mucosa. 
C. 600 mg/kg Mojeaga STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow) 
with mild neutrophilic and lymphocytic infiltrates (short arrow) infiltrating through the sub mucosa. 
D. Control STOMACH: sections showing histological features, which include the muscularis mucosae (long arrow), sub mucosae (short arrow). 
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Figure 21. Toxicological effect of Mojeaga herbal remedy on male Testes 
A. 150 mg/kg Mojeaga TESTIS: reveals fairly circular Seminoferous tubules [long arrow] containing visible spermatogonia, spermatids and sertoli cells [short 
arrow]. 
B. 300 mg/kg Mojeaga TESTIS: reveals fairly circular Seminoferous tubules [long arrow] containing visible spermatogonia, spermatids and sertoli cells [short 
arrow]. 
C. 600 mg/kg Mojeaga TESTIS: reveals fairly circular Seminoferous tubules [long arrow] containing visible spermatogonia, spermatids and sertoli cells [short 
arrow]. 
D. Control TESTIS: reveals fairly circular Seminoferous tubules [long arrow] containing visible spermatogonia, spermatids and sertoli cells [short arrow]. 
 
 

Figure 22. Toxicological effect of Mojeaga herbal remedy on female Uterus 
A. 150 mg/kg Mojeaga UTERUS histology reveals not so prominent endometrial glands (long arrow) embedded in the lamina propria (short arrow), there is 
visible close up of simple columnar epithelium and lamina propria with some areas of haemorrhage. 
B. 300 mg/kg Mojeaga UTERUS histology reveals not so prominent endometrial glands (long arrow) embedded in the lamina propria (short arrow), there is 
visible close up of simple columnar epithelium and lamina propria. 
C. 600 mg/kg Mojeaga UTERUS histology reveals not so prominent endometrial glands (long arrow) embedded in the lamina propria (short arrow), there is 
visible close up of simple columnar epithelium and lamina propria. 
D. Control UTERUS histology reveals not so prominent endometrial glands (long arrow) embedded in the lamina propria (short arrow), there is visible close 
up of simple columnar epithelium and lamina propria 
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4 Discussion 

Since antiquity, traditional medicines and several 
formulations from herbal plant are known to be safe and 
effective [39]. Scientific facts about oral toxicity is required 
not only to help categorize safe doses but to reveal possible 
clinical signs exhibited by mediators under investigation 
[40]. 
Hematological parameters involved blood components that 
help in determining various degree of toxicity when pre-
exposed to toxic substances which could be found in some 
plant extract. Also, it promote blood functions in plant 
extracts which possibly can cause degrees of defect [41,42] 
Normal blood cells differs in their indexes, which can be 
distorted by overdose intake of toxic plants [43]. Mojeaga 
herbal remedy involved graded concentration with no 
alteration to erythrocytes, white blood cells and its 
differentials, and platelets across the treated groups of male 
and female animals when compared with the control, 
showed fall within normal blood range following 3 months 
chronic study. Slight increase in the level of WBC count and 
its differentials, red blood cell count, hemoglobin and 
haematocrite across the treated male and female Wistar rats 
when compared with the control, indicating that, it promote 
and improved haematological indexes as shown in table 2 
and 3. Thus, this results is in line with Omodamiro and 
Nwankwo, [44] findings with a marked significant increase 
in red blood cells total haemoglobin, MCH, PCV and MCV. 
In regards to the observed hematological parameters, some 
values were significantly different when compare with the 
control. It is validated that Mojeaga herbal remedy has the 
potential to treat blood related diseases [45]. Reductions in 
WBC, lymphocytes, monocytes, and eosinophils, and 
platelets counts suggested an Immunoprotective state 
capable in improving haematinic and immunological effect. 
Renal function test are biochemical parameters altered by 
toxin either by triggering over secretion or cause damaged 
to organs, in which the state of renal function parameters 
ensured safety. The biosafety properties of this product 
elicited in this study showed a slight increase (P <0.05) in 
urea levels across the treated groups in line with standard 
values when compared with control group in the male and 
female animals (table 4 and 5). Creatinine levels of mojeaga 
herbal remedy exhibited slight increased (P < 0.05) in 
graded doses of male and female animals when compared 
with control. Creatinine and urea concentrations of the 
product showed nephroprotective property, instituted by 
urea and creatinine physiological values. This finding 
agrees with Chukwuma et al., [46] reports, indicated that 
Kidney was implicated in waste removal. Renal function 
tests ease renal dysfunction, Creatinine and urea are 
important renal injury signal [47]. Increased in urea levels 
above normal validated gluconeogenesis uses as substitute 
source. Increased in Gluconeogenesis is as a result of raised 
proteolysis that produces glucogenic amino acids 
undergoing liver deamination of abnormal urea elevation 
[48]. Effects of Mojeaga herbal remedy proposed 
renoprotective effect across the treated groups.   

Treatment groups of herbal remedy exhibited sustained 
bicarbonate levels in graded doses. This showed that, it help 
in preventing a decrease in bicarbonate concentration which 
could be characterize as kidney diseases under the state of 
metabolic stress [49].  Hyponatraemia is a defaulted kidney 
associated diseases. Sodium levels in the control was at 
normal concentration when compared with treated groups 
(Mojeaga herbal remedy) with slight significant (P < 0.05) 
increase in sodium level. Symptomatically, sodium level 
was adjusted with osmotic reduction during diuresis [50]. 
Potassium levels in treatment groups exhibited significant 
increase (P < 0.05) at 150, 300 and 600 mg/kg of Mojeaga 
herbal remedy when compared with control among male 
and female animals, typified renal related hyperkalaemia. 
Hyperkalaemia with significant values of renal dysfunction 
is linked with patients prone to hyporeninemic or 
hypoaldosteronism in nephropathy state [50]. 
Hyperchloraemia is a feature in control of renal related 
diseases acting as a pointer to improved renal defects. 
Chloride ion showed significant increase in Mojeaga herbal 
remedy at higher dose when compared with control group 
as shown in table 4 & 5. Frequently, it is confirmed that, the 
product showed renoprotective effect, this is in line with 
Chukwuma et al., [46]; Osigwe et al., [51] findings that 
exhibited renoprotective effects of Citrus paradisci juice 
extract.  
Liver enzymes includes; AST, ALP and ALT. Certain 
enzymes action it a functional position of the liver that 
promotes biochemical markers to hepatic injure [52]. 
Hepatotoxic drugs stimulate hepatic cell injure with 
functional enzymes in serum thereby showing a damaging 
effects [53]. Table 6 & 7 in this present study, an indication 
of significant decrease in ALT and ALP suggested 
inhibitory or inactivation enzyme in the treated groups. 
Nonetheless, ALP and ALT values are in normal ranges 
[54]. Serum albumin and protein assay were used as a 
responsive marker in hepatic statutory role to be produced 
and metabolized via hepatocytes [55]. Total protein reveal 
nutritional profile that could be screen and aid in the 
diagnosis of liver disease, kidney disease and several 
conditions. Mojeaga herbal remedy show no defect in liver 
functions with insignificant changes in liver enzymes and 
proteins (table 6 & 7) concentration. This showed sturdy 
signals of oral protection of Mojeaga herbal remedy in liver 
function test at graded doses (150, 300 and 600 mg/kg) with 
insignificant difference to normal ranges (p<0.05) in three 
(3) months chronic study when compared with control, 
showed no adverse metabolic effects of the pre-exposed rats 
of the product.  
Abnormal weight loss or gain is an indication of toxicity 
probably as a result of structural proteins breakdown or 
muscle wastage [56]. This study showed that Mojeaga 
herbal remedy at graded doses maintain the level of weight 
gained in relation to toxicity (8 & 9). This result consent 
with Murunga et al. [57] report on grapefruit component to 
ameliorates weight loss. Similarly, visceral organs such as, 
spleen, lungs, heart, liver, stomach, brain, kidney, testes and 
uterus of male and female animals isolated, showed no 
damage or weight loss across treated when compared with 
the control as shown in Table 10 & 11 [58].  
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Hyperlipidemia involved abnormal increase in blood lipids 
(bad fat) triggered by certain plant phytochemicals. These 
lipids are cholesterol, triglycerides, lipoprotein and 
phospholipids [59]. Cholesterol in humans is a metabolic 
steroidal hormone pioneering the secretion of aldosterone, 
cortisol, estrogens and androgens that regulate enormous 
physiologic roles. High cholesterol concentration above 200 
mg/dl is a threat to trigger coronary heart disorders. Hence, 
it activated upsurge artery signs leading to contraction of 
blood vessels, stimulating high blood pressure or occlusion 
of vessel causing heart attack. Mojeaga herbal remedy at 
graded doses (150, 300 and 600 mg/kg) in maintained the 
level of Triglyceride (TAG), Total Cholesterol (TC) and low 
density lipoprotein (LDL), with an increased in HDL 
concentration when compared with the control (Figure 1 & 
2). The regulation of TC, TAG and LDL levels at normal 
values with increase in HDL suggested ameliorative effect 
of the product in hyperlipidemia, as similarly reported in 
Murphy et al. [60]; Nissen et al. [61] work. The activities is 
as a result of increased inhibition of intestinal absorption of 
cholesterol, intrusion lipoprotein synthesis, increased 
hepatic expression of LDL receptors and their protective 
role, leading to an increased in LDL removal from the blood 
to augment catabolism and cholesterol degradation in the 
body [62]. 
Classical uses of bio-markers such as transaminases to 
evaluate redox state of organs via antioxidant enzymes 
activity and measurable macromolecule oxidation [63]. 
Oxidation triggers cellular membranes damage accessed by 
thiobarbituric acid reactive substances (TBARS) assay. This 
assay enumerated malondialdehyde (MDA) as a product of 
lipoperoxidation (LPO). Mojeaga herbal remedy ceased free 
radicals over secretion in the systems to maintain normal 
MDA values in the treated groups when compared with the 
control (Figure 3 and 4). Mojeaga herbal remedy control 
oxidation, probably in the presence of natural antioxidant 
components in plant. These compounds are not involved in 
scavenging radicals as indirect inactivate transcription 
factors to regulate expressive genes encoded by antioxidant 
enzymes [64]. Tissue sulfhydryl groups act against reactive 
oxygen species (ROS) related to toxic tissues caused by 
oxidative containing phytochemicals in herbs. The principal 
NPSH, comprised of about 75 % to 90 % total intracellular 
NPSH reduced glutathione (GSH) [65]. GSH displays an 
important role in antioxidant defense due to the present of 
direct radical-scavenging properties, essential component of 
glutathione peroxidase (GPx) systems, removal of different 
hydroperoxides [66]. Toxic plants investigated in chronic 
study deplete GSH content present in visceral tissues and 
organs due to pro-oxidant effects at higher doses to 
overcome free-radical stress, GSH is utilized as first line 
defense against diseases [63] as shown in this study. Non-
enzymatic defenses, showed no significance changes in 
thiols content (NPSH), due to synergistic antioxidant effect 
between NPSH and SBSB phytochemicals in visceral tissue. 
Catalase (CAT) and super oxide dismutase (SOD) 
antioxidant activities were evaluated across treatment 
groups. CAT together with SOD and GPx constitute 
enzymatic defense, catalyzing decomposition of ROS 
against diseases. Mojeaga herbal remedy at graded doses 

showed an increase in CAT and SOD activities when 
compared with control (Figure 3 & 4) [67]. Theoretically, 
SOD and CAT activity rises as compensatory mechanism to 
scavenge free-radical stress [68]. 
It is established that an increased in serum testosterone, aid 
in the regulation of penile erectile magnitude response 
which stimulates fertility [69]. In this present study, chronic 
reproductive toxicological investigation of male and female 
animals treated with graded doses of 150, 300 and 600 
mg/kg of Mojeaga herbal remedy, elicited significant 
increase in serum testosterone when compared with control. 
This proposed product has the ability to promote 
testosterone level either by increasing its production or via 
metabolic impairment. In regards to Mojeaga herbal remedy 
intake, increase in luteinizing hormone and follicle 
stimulating hormone in female animals and partially in male 
were recorded. Findings with similar studies have been 
reported to clarify potential effect of female sex hormones 
with a decrease in luteinizing hormone and follicle 
stimulating hormone impairment due to higher doses of 
toxic substances, affecting the production and secretion of 
this hormones [70]. Hence, this study showed that, 
luteinizing and follicle stimulating hormone showed a 
significant increase in the treated groups when compared 
with control (Figure 6). It suggested that the product 
synthesize and secretion sex hormones with fertility 
property. Also, prolong intake of Mojeaga herbal remedy 
rather elevation plasma estrogen concentration in females 
[71]. This study showed a significant increase in serum 
estrogen across graded dose 150, 300 and 600 mg/kg of the 
treatment group (Figure 6). An increased in progesterone 
concentration in the treated groups to enhance fertility with 
no adverse effect on reproductive toxicology evaluated.  
Histopathological examination of visceral organs like 
kidney, liver, heart, spleen, stomach, brain and lungs 
administered with graded doses of 150, 300 and 600 mg/kg 
of Mojeaga herbal reveals normal renal cell with its 
functional unit, normal structure of myocardium, 
pericardium and endocardium muscles, protective stomach 
mucosa limning, normal bronchi, normal brain cells 
functioning, alveolar build up and normal histological 
structure on the alveolar and bronchi muscles and normal 
spleen architecture when compared with the control [72] 
(plate 1 - 16). This suggested that the product possess 
nephroprotective, hepatoprotective, immunoprotective, 
cardioprotective effect and respiratory effect, similar to the 
findings recorded in renal and liver function with significant 
difference (p < 0.05). These observations is in line with 
antioxidant property evaluated from the product, which 
concurred with the reported of Fuji et al. [74] that showed 
proanthrocyanidins with strongest protective mediating 
against oxidative stress in visceral organ. 

5 Conclusion 

In conclusion, Mojeaga herbal remedy showed absent 
toxicity across the selected doses understudied in chronic 
oral toxicity studies. The histopathological studies elicited 
no significant alteration in the visceral organs understudied 
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in the rats. Furthermore, data from chronic toxicity studies 
on Mojeaga product affirmed it safety, thus required further 
therapeutic study.  
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