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Introduction  

The old tradition of using indigenous plant parts for disease 

remedies and health maintenance irrespective of unknown 

consequences of such plant is common among people of all continents1-

2 and this is mostly due to the expensive as well as inaccessibility of 

conventional health care systems and/or the availability of plant 

medicines.3-4 

Newbouldia laevis of the Bignoniaceae family, also known as fertility 

plant and native to tropical Africa is a fast growing evergreen drought 

tolerant plant that grows up to 7-15 m height. It has large, glossy and 

deep green leaves with large purple and white flowers.5 It is a very 

popular plant in the African folkloric medicine and is highly valued due 

to its numerous health benefits to humans.  

Its various parts are widely used in traditional medicine to treat various 

diseases including malaria and fever,6 migraine, skin infection, stomach 

ache, epilepsy, diabetes, cough, constipation, cardiovascular diseases, 

urinary tract infection.7-8 

Extracts from different parts of Newbouldia leavis plant have been 

extensively studied and reported to possess analgesic, anti-nociceptive, 

anti-inflammatory, uterine contractile, anti-diabetic, anti-cancer, anti-

coagulant, antioxidant, antimicrobial, sedative, antimalarial, anti-ulcer, 

anti-convulsant and depressant activities.9-17 
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Plant materials contain active organic principles which in addition to 

being beneficial could also pose hazardous consequences. Some 

medicinal plants that were once considered non-toxic have been 

reported to be hepatotoxic, while some are responsible for renal 

impairment.18 It is therefore necessary that plant materials be subjected 

to scientific evaluation of their toxicological profile in order to establish 

their safety. Thus, the ethanol stem-bark extract of Newbouldia leavis 

was evaluated for its toxicological implications on some vital organs in 

Wistar rats. 

 

Materials and Methods 

Plant material 

The stem-bark of N. laevis was collected in March 2014 from Abeokuta, 

Abeokuta South Local Government Area, Ogun State, Nigeria. The 

plant was identified and authenticated by Malam Namadi Sunusi of the 

Department of Botany, Ahmadu Bello University, Zaria and a voucher 

specimen was deposited in the herbarium section of the Department and 

voucher number ABU02881 obtained. 

  

Extraction of the plant material 

The fresh stem-bark of N. laevis was air dried under shade until a 

constant weight was obtained and then reduced to coarse powder using 

a grinding machine. Five hundred grams (500 g) of powdered plant 

material was cold macerated in 4 litres 90% ethanol for 72 hours with 

intermittent shaking and then filtered with Whatman (No. 3) filter paper. 

The resultant filtrate was concentrated using a rotatory evaporator 

maintained at 40°C and then dried over a water bath at 55°C, this was 

preserved in a levelled air tight container prior to use. 

 

Extract reconstitution 

The extract was reconstituted by suspending 3g of crude extract in 10 

ml of distilled water to obtain a stock solution of 300 mg/ml. 

ARTICLE  INFO  ABSTRACT 

Article history: 

Received  09 March 2023 

Revised  20 March 2023 

Accepted  22 March 2023 

Published online  01 April 2023  

This research aimed at evaluating the toxicological profile of ethanol stem-bark extract of N. laevis 

in Wistar rats. Repeated oral dose toxicity studies (28 and 90 days) were carried out with 32 rats 

for 28-day study and 40 rats for 90-day study. The rats were divided into 4 groups (A, B, C and 

D) of six rats per group and were treated with 250, 500 and 1,000 mg/kg body-weight of the extract 

for 28 and 90 days respectively. Blood samples were collected at the end of the experiment and 

were used for Biochemical and Haematological investigations, organs were also collected for 

histological examination. There was significant (p ≤ 0.05) reduction in WBCs following 28-day 

treatment and a significant (p ≤ 0.05) increase after 90-day treatment. The RBCs, haemoglobin 

and haematocrit increased significantly (p ≤ 0.05) at 1,000 mg/kg following 28-day treatment and 

at all doses for RBCs and haemoglobin after 90-day treatment. A significant (p ≤ 0.05) increase 

in HDL and a decrease in LDL was observed after 28-day treatment, the 90 days treatment showed 

significant (p ≤ 0.05) decrease in HDL and an increase in LDL. The AST level also increased 

significantly (p ≤ 0.05) after 28-day treatment. Histological-examination revealed pathological 

abnormalities in kidney and liver of the treated rats at all doses. This study showed that extract of 

N. laevis stem-bark was toxic when used at high doses and for a long period of time in the treated 

rats. 
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Drugs and chemicals 

All the drugs and chemical reagents used for this study were of 

analytical grade. 

Experimental animals 

Wistar rats (120-160 g) of both sexes obtained from the Animal House 

of Department of Pharmacology and Therapeutics, Ahmadu Bello 

University, Zaria were used for the study. The animals were kept in 

clean cages for two weeks’ acclimatization and all through the study. 

The animals were fed with standard rodent pellet diet and water ad 

libitum for the duration of the study and used with strict adherence to 

the Ethics Guidelines and Research Policy of Ahmadu Bello University, 

Zaria. Ethical Approval (ABUCAUC/2021/084) was obtained from the 

ABU Committee on Animal Use and Care. 

 

Toxicity studies   

Acute study in mice 

The oral median lethal doses (LD50) of the ethanol stem-bark extract of 

N. laevis was determined in mice using method described by.19 The 

study was carried out in two phases with a total of 12 mice.  In phase 1, 

three groups of 3 mice each were orally administered with graded doses 

of 10, 100 and 1,000 mg/kg of the ethanol stem-bark extract of N. laevis 

and observed for signs of toxicity and death in 24 hours. The second 

phase of the experiment based on the outcome of the first phase, was 

conducted using doses of 1,600, 2,900 and 5,000 mg/kg of the stem-

bark extract in 3 mice and again observed for 24 hours.   

The square root of the smallest dose that caused mortality and the 

highest dose that did not was taken as the estimated median lethal dose  

(LD50) for the ethanol stem-bark extract of N. laevis.  

 

LD50 = √highest non-lethal dose × lowest lethal dose 

 

Repeated dose (28 and 90 days) Oral Toxicity Study in Rats 

The repeated dose (28 and 90 days) oral toxicity studies of ethanol stem-

bark extract of N. leavis was carried out according to Organization for 

Economic Cooperation and Development (OECD) guidelines number 

407 and 408.20-21 Thirty two (32) and 40 rats of both sexes were 

randomly divided into 4 treatment groups of 8 rats (4 males and 4 

females in separate cages) for 28 days study and 10 rats (5 males and 5 

females) for 90 days study per group respectively. Group A, which serve 

as control were treated with 1 ml/kg distilled water, while rats in groups 

B, C and D were given graded doses; 250, 500 and 1,000 mg/kg of the 

extract daily for 28 and 90 days respectively. The rats were allowed free 

access to feed and water throughout the duration of the experiment and 

were observed daily for general symptoms of toxicity and mortality. The 

body weight (in gram) of each rat was recorded on day 0 and at weekly 

intervals throughout the course of the study and the average body weight 

for the groups was calculated. Each rat was anaesthetized with 

chloroform and sacrificed a day after 28 or 90 days treatment. Blood 

samples were collected by cardiac puncture into bottles containing 

anticoagulant (EDTA and lithium heparin bottles). The blood in EDTA 

bottles were used for haematological investigation while the blood in 

lithium heparin bottles were centrifuged at 3500 rpm for 15 min and the 

plasma collected into clean, dry bottles for biochemical analysis. The 

liver, kidney, heart, lung, brain, testis and uterus were excised and put 

in separate bottles and weighed. The relative organ weight ratio of the 

various organs were calculated as follows22: 

 

ROW =    Absolute organ weight      × 100 

   Body weight at sacrificed time 

The isolated organs were then fixed in 10% formalin for histological 

investigation.  

 

Histopathological investigations 

Tissue samples from the selected were fixed in 10% formalin. Slices of 

tissues measuring about 3-4 µm thickness were cut off and put in an 

automatic tissue processor and further fixed in 10% formol-saline 

solution for 2 hours. The selected organs were dehydrated for two hours 

in each of ascending grades of alcohol (85%, 90% and 100% v/v). The 

dehydrated tissues were cleared in toluene for two hours and tissue 

slices were embedded in paraffin wax and left to cool. Blocks were 

trimmed in microtome at microns and ribbon sections floated in a warm 

water bath. Suitable sections were then dewaxed in xylene and 

rehydrated in descending grades of alcohol (100%, 90% and 70% v/v). 

Sections were then stained in haematoxylin for about 5 minutes, 

differentiated in 1% acid alcohol, blued in Scott’s tap water and stained 

in eosin for 3 minutes. The sections were then rinsed and dehydrated in 

ascending grades of alcohol (70%, 90% and 100% v/v). The sections 

were cleared in xylene and mounted in a box. They were examined 

microscopically for pathological lesions, photomicrographs of 

representative lesions were taken at × 400 magnifications as described 

by Bancroft and Gambe, 2008.23 

 

Estimation of Biochemical parameters  

Effects of ethanol stem-bark extract of N. laevis were evaluated by 

assessing the alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), alkaline phosphate (ALP), serum albumin, 

creatinine, urea, chloride, sodium, potassium, total cholesterol, 

triglycerides, high density lipoprotein cholesterol (HDL-C) and low 

density lipoprotein cholesterol (LDL-C) levels using standard 

diagnostic test kits (Randox Laboratories, Crumlin, UK) on Automated 

Clinical System (Sychron Clinical System, model: CX5PRO; Beckman 

Coulter Inc., Galway, Ireland) as previously described.24-25 

 

Evaluation of Haematological parameters 

The effect of ethanol stem-bark extract of N. laevis were evaluated on 

packed cell volume (PCV), haemoglobin concentration (Hb or Hgb), 

mean corpuscular haemoglobin concentration (MCHC), platelets 

(PLT), white blood cell (WBC) count and white blood cell differential 

count as described 26 using an automated haematological machine.26 

 

Statistical analysis 

The statistical analysis of the data was done using Graph Prism version 

6.00. Differences in mean between the groups were determined using 

One Way Analysis of Variance (ANOVA), followed by Dunnett 

Multiple Comparison Test. The results obtained were expressed as 

mean ± standard error of mean (SEM), differences were considered 

significant at p ≤ 0.05. 

 

Results and Discussion 

Newbouldia laevis is a plant used traditionally for treatment of several 

illnesses and diseases inspite of unknown toxic effects. This study 

investigated the safety profile of ethanol stem-bark extract of this plant 

in rats and mice.  

In the oral acute toxiciy study, there was no observable signs of 

behavioural changes nor death seen with up to 5,000 mg/kg dose of 

ethanol stem-bark extract of N. laevis in mice (Table 1). The oral 

median lethal doses (LD50) of N. laevis stem-bark extract were 

estimated to be greater than 5000 mg/kg suggesting that the extract was 

relatively safe and non-toxic.19 This result is consistent with the report 

of 27-28 who reported that no mortality was recorded up to 5000 mg/kg 

in the root and ethanol leaf extracts of N. laevis and the estimated LD50 

was greater than 5000 mg/kg. 

For the 28 days treatment, an obvious increase in weight was seen as 

from week 2 at which the group that received the highest dose (1,000 

mg/kg) showed significant (p ≤ 0.05) increase in weight compared to all 

other groups, but subsequently in weeks 3 and 4, significant (p ≤ 0.05) 

and dose dependent weight increase was observed at all doses 

administered (Figure 1).   

In the 90 days treatment, slight but insignificant (p ≥ 0.05) weight gain 

was seen in week 1. Continuous increase in weight was observed as 

from week 2, but significant (p ≤ 0.05) only for the 1,000 mg/kg group.  

In weeks 3 and 4, the weight increase was significant (P ≤ 0.05) for the 

500 mg/kg and 1,000 mg/kg groups and significant (p ≤ 0.05) 

subsequently for all the groups from weeks 5 to 12 and somewhat in a 

dose dependent manner (Figure 2).  

Changes in body weight is considered a sensitive indicator of general 

health status and/or indicator of adverse effect of drugs and chemicals.29 

The dose dependent increase in body weight observed in the 28 and 90 

days toxicity study, suggested that the normal food intake and/or 

metabolic processes necessary for growth and development were not 
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altered in the rats, rather the crude extract improved their appetite and 

as a result they were growing. Similar increase was also reported in 

body weight of rats treated with N. laevis leaf extract for 28 days.30 

The relative weights of liver, heart, kidney, testes, spleen and lungs were 

reduced at 250 mg/kg in the 28 days treatment compared to the control 

group, which were significant (p ≤ 0.05) for the heart, testes and spleen. 

There were no significant (p ≥ 0.05) changes in weights of the organs at 

500 mg/kg in the 28 days test. At 1,000 mg/kg 28 days treatment, the 

weights of the heart, brain and spleen were reduced, while the others 

increased, but none were significant (p ≥ 0.05). 

All the organs showed increase in weight at 1,000mg/kg in the 90 days 

treatment, which was significant (p ≤ 0.05) for the liver, pancreas, 

spleen and lungs. Changes in weights were not significant (p ≥ 0.05) at 

250 and 500 mg/kg compared to the control (Table 2).  

Organ weight is another important index of physiological and 

pathological status; and the organ weights relative to body weights is 

often the more viable and sensitive index or marker of toxicity than the 

absolute weights.31-32 The changes in the relative organ weight observed 

in this study is an indication that the crude extract did not alter the 

organs of functionality in the treated rats. The reasons for the significant 

reduction in weights of heart, testes and spleen in the 28 days treatment 

is not known, but may be related to immune response of phargocytic 

cells to the presence of exogenous agents. 

 

Table 1:   LD50 Determinations of Ethanol Crude Extract and 

Fractions of Newbouldia laevis Stem-bark in Mice and Rats  
 

Phase I   

No. of Mice/Rats Dose (mg/kg) Mortality 

3 1000 None 

3 100 None 

3 10 None 

Phase II   

No. of Mice/Rats Dose (mg/kg) Mortality 

1 1600 None 

1 2900 None 

1 5000 None 

 
Figure 1:  Changes in body weight following 28 days’ oral administration of ethanol stem-bark extract of Newbouldia laevis in rats 

n = 8; Values are Mean ± SEM; Statistics: repeated measure ANOVA and Bonferroni’s post hoc test at *p ≤ 0.05 compared to control group. 

 

 

Figure 2:  Changes in body weight following 90 days’ oral administration of ethanol stem bark extract of Newbouldia laevis in rats 
n = 10; Values are Mean ± SEM; Statistics: repeated measure ANOVA and Bonferroni’s post hoc test at *p ≤ 0.05 compared to control group. 
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However, the increase in relative organ weights seen in the 90 days 

toxicity study may be related to the effect of the crude extract on the 

organs and may also be as a result of histological changes seen in them. 

The 28 days treatment showed reduced white blood cells count at all 

doses of the extract, which was significant (p ≤ 0.05) at 500 and 1,000 

mg/kg doses. The red blood cells count, haemoglobin, PCV, MCHC and 

lymphocyte were significantly (p ≤ 0.05) increased at 1,000 mg/kg, all 

were insignificantly (p ≥ 0.05) reduced at the lower doses after 28 days 

treatment, while neutrophil count was reduced significantly (p ≤ 0.05). 

Platelet and MCV levels increased insignificantly (p ≥ 0.05) at all doses.  

In the 90 days treatment, an increase in white blood cells count at all 

doses was observed, which was significant at lower doses. There were 

increase in red blood cells count and haemoglobin at all dose levels 

which were significant (p ≤ 0.05) at 500 mg/kg. PCV was significant (p 

≤ 0.05) at 250 mg/kg. There was a consistent reduction in lymphocyte 

level at 250 mg/kg in both 28 and 90 treatments, which was significant 

in the 90 days treatment. However, the increase in platelet count in the 

90 days treatment was significant (p ≤ 0.05) only at 250 mg/kg (Table 

3). 

WBCs are the normal immune components of the body system that 

scavenge foreign agents and mop up cellular debris and pathogenic 

invaders (bacteria & viruses)33 and which tend to increase in the 

presence of invaders and in this case, the presence of the extract. 

Increase in WBC count in the 90 days treatment may be related to 

normal immunological reaction of the rats to foreign agents. 

Lymphocyte count increased at higher doses of the crude extract, the 

increase could be the usual immune response to encountered exogenous 

agents, as significant lymphocyte count increase is only seen during 

inflammation of body organs especially the liver,34 this may have 

contributed to cytoplasmic vacuolation seen in the liver histology at 

higher doses of the crude extract.  

Hematological parameters have been associated with health indices and 

are of diagnostic significance in routine clinical evaluation of the state 

of health. They help to determine the extent of the deleterious effect of 

foreign compounds including plant extract on the blood parameters of 

animals.35 The increase in red blood cell indices (iron, Hbg, MCHC) 

seen in this study may suggests presence of haematinic or red blood cell 

build up potentials in the crude extract; the blood building up effect of 

the crude extract may have help in stimulation of erythropoietin release 

from the kidney for blood synthesis or enhanced oxygen carrying 

capacity and/or improved bone marrow functions. The increase in red 

blood cell parameters seen in this study may be the reason for the 

traditional use of this plant in pregnancy. Low Hct usually seen as 

reduced circulating blood cell mass (including PCV, Hbg, and red cell 

count) results in iron deficiency anaemia. Thus, the increase in Hct seen 

with the crude extract suggests that the crude extract may have the 

ability to prevent anaemia. This finding is in concordance with reports30 

who reported that oral administration of N. laevis leaf extract for 28 days 

also caused increase in haematological parameters of the treated rats. 

The 1,000 mg/kg dose in the 28 days treatment showed significant (p ≤ 

0.05) increase in HDL concentration and insignificant increase at lower 

doses (250 and 500 mg/kg). LDL was dose dependently decreased in 

the 28 days treatment, which was significant at 500 and 1,000 mg/kg. 

The total cholesterol was reduced at 250 and 500 mg/kg in the 28 days 

treatment, which was significant (p ≤ 0.05) at 250 mg/kg as well as 

triglyceride. An increased in total cholesterol was observed at 1,000 

mg/kg in 28 days treatment. 

The concentration of HDL was dose dependently reduced in the 90 days 

treatment and was significant (p ≤ 0.05) at 1,000 mg/kg.  LDL 

significantly (p ≤ 0.05) increase in the 90 days treatment, but reduced 

remarkably at 250 mg/kg. An increased in total cholesterol was 

observed at all the 3 doses in the 90 days treatment as triglyceride, 

which was significant (p ≤ 0.05) at both 500 and 1000 mg/kg for both 

indices (Table 4). 

Lipid profile evaluation provides useful information on lipid 

metabolism status and predisposition of animals to cardiovascular 

diseases. A rise in lipid profile particularly the LDL is usually an 

indication of coronary artery events including atherosclerosis which are 

common causes of mortality and morbidity.36 Reduction in the LDL 

level produced by the crude extract suggests that the extract might not 

be harmful to the cardiovascular system. A significant increase in the 

levels of LDL, total cholesterol and triglycerides with a decrease HDL 

level was observed after 90 days treatment with the crude extract. This 

finding suggests that long term use of this extract especially at higher 

doses may not be advocated because of the build-up of low density 

lipoprotein that are implicated in cardiovascular diseases.37 Increase in 

triglycerides causes liver inflammation and may have contributed to the 

changes seen on liver histology at higher doses of the crude extract. 

Overall, the observed effects of the crude extract on the serum lipid 

indices suggest that the extract may possess hypolipidemic potentials 

when used for short durations at high doses or for longer durations at 

low doses. The presence of saponins in the extract as one of its 

phytochemicals may be responsible for this effect as saponins have been 

reported to possess the ability to bind onto cholesterol moieties to inhibit 

their absorption and/or mop them up.37 High density lipoproteins are 

known to demobilise free fatty acids off the walls of blood vessels for 

onward excretion.38  

The 28 days treatment showed increase in creatinine level at all doses 

which was significant (p ≤ 0.05) at 1,000 mg/kg. Urea increased at all 

doses in the 28 days treatment. The chloride level also increased in the 

28 days treatment and was significant at 500 mg/kg. 

 

Table 2:  Relative Organ Weight Changes Following 28 and 90 days Oral Administration of Ethanol Stem-bark Extract of 

Newbouldia laevis in Rats 
  

Parameters 

investigated 

Treatment groups (mg/kg) 

 28 days 90 days 

Distilled H2O 

(1 ml/kg) 

ethanol crude extract Distilled H2O 

(1ml/kg) 

ethanol crude extract) 

250  500 1000 250  500 1000 

Liver 4.96±0.24 4.72 ± 0.32 4.98 ± 0.56 4.99 ± 0.52 4.55 ± 0.32 5.07 ± 0.37 5.18 ± 0.68 5.63 ± 0.03* 

Heart 0.72±0.05 0.51 ± 0.02* 0.56 ± 0.04 0.60 ± 0.03 0.50 ± 0.03 0.52 ± 0.02 0.60 ± 0.06 0.70 ± 0.01 

Kidney 0.98±0.05 0.95 ± 0.06 1.00 ± 0.03 0.98± 0.05 0.98 ± 0.07 0.97 ± 0.26 1.16 ± 0.09 1.23 ± 0.03 

Testes 3.92±0.45 2.59 ± 0.15* 3.86 ± 0.15 4.13 ± 0.33 3.95 ± 0.15 4.13 ± 0.14 4.30 ± 0.40 4.40 ± 0.20 

Brain 1.49±0.09 1.56 ± 0.04 1.60 ± 0.03 1.06 ± 0.05 1.47 ± 0.08 1.56 ± 0.07 1.57 ± 0.07 1.57 ± 0.06 

Pancreas 0.35±0.03 0.36 ± 0.04 0.41 ± 0.08 0.42 ± 0.08 0.33 ± 0.05 0.33 ± 0.09 0.33 ± 0.03 0.48 ± 0.05* 

Spleen 0.59±0.04 0.38 ± 0.03* 0.51 ± 0.04 0.58 ± 0.08 0.55 ± 0.11 0.40 ± 0.12 0.44 ± 0.13 0.80± 0.15* 

Uterus 0.89±0.20 1.19 ± 0.24 1.33 ± 0.22 1.40 ± 0.15 0.77 ± 0.12 1.00 ± 0.01 1.05 ± 0.65 1.07 ± 0.35 

Lungs 1.02±0.05 0.93 ± 0.11 1.05 ± 0.03 1.05 ± 0.04 1.17 ± 0.09 1.10 ± 0.12 1.17 ± 0.07 1.34 ± 0.09* 

  n = 8; Values are Mean ± SEM, Statistics: One Way ANOVA followed by Dunnet’s Post hoc test at *p ≤ 0.05 compared to compared to control group 
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Table 3:  Changes in Haematological Parameters following 28 and 90 days OralAdministration of Ethanol Stem-bark Extract of Newbouldia laevis in Rats 
 

 

 

Parameters investigated 

Treatment groups (mg/kg) 

28 days 90 days 

Distilled H2O 

(1 ml/kg) 

ethanol crude extract Distilled H2O 

(1ml/kg) 

ethanol crude extract 

250 500 1000 250 500 1000 

WBC × 103 8.92 ± 0.94 8.17 ± 0.88 4.95 ± 1.11* 6.27 ± 0.69* 4.96 ± 0.48 8.22 ± 1.20* 8.28 ± 2.08* 5.94 ± 1.60 

 RBC × 106 7.90 ± 0.21 7.40 ± 0.65 7.38 ± 0.36 8.83 ± 0.36* 8.41 ± 0.22 8.93 ± 0.46 9.36 ± 0.38* 8.80 ± 0.31 

Haemoglobin (g/dl) 12.98 ± 0.37 12.25 ± 1.15 12.33 ± 0.64 15.08 ± 0.72* 14.72 ± 0.32 14.80 ± 0.85 16.16 ± 0.41* 15.28 ± 0.66 

Haematocrit (PCV %) 47.38 ± 1.19 45.30 ± 4.02 46.08± 2.60 53.18 ± 2.83* 45.90 ± 0.92 49.50 ± 0.87* 48.18 ± 1.38 46.57 ± 2.55 

Platelet × 103 661.7 ± 101.1 811.8 ± 66.26 815.5 ± 57.56 805.0 ± 21.7 779.2 ± 68.56 857.7 ± 47.80* 681.4 ± 60.27 741.7 ± 187.8 

Neutrophil (%) 23.67 ± 3.47 22.08 ± 1.91 17.07 ± 4.54* 19.85 ± 3.52* 13.62 ± 3.61 32.43 ± 2.12* 12.86 ± 2.23 6.53 ± 2.61 

Lymphocyte (%) 55.94 ± 1.60 54.85 ± 9.42 59.9 ± 3.06 64.55 ± 4.45* 63.48 ± 3.32 52.77 ± 1.60* 63.98 ± 3.73 63.83 ± 8.76 

MCHC (g/dL) 27.38 ± 0.24 26.95 ± 0.73 26.82 ± 0.30 28.40 ± 0.29 32.07 ± 1.51 29.90±0.88 33.54±2.11 32.81 ± 1.45 

MCV (Fl) 60.00 ± 0.70 61.27 ± 0.27 62.33 ± 0.64 60.08 ± 1.36 54.58 ± 2.06 55.43±1.73 51.47±1.94 52.92 ± 2.22 

         n = 8; Values are Mean ± SEM, Statistics: One Way ANOVA followed by Dunnet’s Post hoc test at *p≤0.05 compared to control group. 

Key: WBC = white blood cell; RBC = red blood cell; HCT = Packed Cell Volume; MCHC = mean corpuscular hemoglobin concentration; MCV = mean corpuscular volume 

 

 

Table 4: Changes in Serum Lipid Indices following 28 and 90 days Oral Administration of Ethanol Stem- bark Extract of Newbouldia laevis in Rats 
 

 

Parameters investigated 

Treatment groups (mg/kg) 

               28 days                   90 days 

Distilled H2O 

(1 ml/kg) 

ethanol crude extract Distilled H2O 

(1ml/kg) 

ethanol crude extract 

250 500 1000 250 500 1000 

High density lipoprotein -HDL (nmol/L) 37.33 ± 4.16 37.83 ± 2.75 38.33 ± 3.31 50.67 ± 5.68* 26.67 ± 1.98 26.00 ± 3.51 24.40 ± 0.87 20.67±4.84* 

 Low density lipoprotein - LDL (nmol/L) 18.83± 2.26 14.17 ± 4.95 12.33 ± 0.84* 9.33 ± 1.54* 12.17 ± 1.25 14.33 ± 2.60 19.60 ± 2.21* 21.33±    2.91* 

Total Cholesterol (nmol/L) 67.67± 6.15 54.33 ± 3.33* 61.00 ± 3.65 69.33 ± 6.00 44.33 ± 2.65 47.00 ± 6.43 53.40 ± 3.42* 50.00 ± 5.51* 

Triglyceride -TG (nmol/L) 42.83 ±10.26 30.83 ± 4.25* 43.00 ± 5.14 47.17 ± 5.88 27.33 ± 3.59 32.33 ± 6.33 45.40 ± 4.68* 40.67±2.96* 

               n = 8; Values are Mean ± SEM, Statistics: One Way ANOVA followed by Dunnet’s Post hoc test at *p ≤ 0.05 compared to control group 
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Table 5:   Changes in Renal Function Indices following 28 and 90 days Oral Administration of Ethanol Stem-bark Extract of Newbouldia laevis in Rats 
 

Parameters investigated 

Treatment groups (mg/kg) 

                 28 days               90 days 

Distilled H2O 

(1ml/kg) 

ethanol crude extract Distilled H2O 

(1ml/kg) 

ethanol crude extract) 

250 500 1000 250 500 1000 

Creatinine (µmol/L) 0.31 ± 0.03 0.38 ± 0.67 0.35 ± 0.06 0.43 ± 0.04* 0.58 ± 0.03 0.66 ± 0.07* 0.59 ± 0.04 0.57 ± 0.03 

 Urea (µmol/L) 8.83 ± 0.87 11.17 ± 1.64 9.67 ± 1.36 11.17 ± 1.11 33.83 ± 1.58 37.60 ± 4.40* 31.33 ± 2.73 31.33 ± 1.76 

Na+ 141.7 ± 0.84 143.5 ± 1.23 143.7 ± 1.61 144.5 ± 1.71 144.2 ± 0.48 146.3 ± 2.03 146.4 ± 1.17 144.7 ± 0.88 

K+ 4.40 ± 0.20 4.32 ± 0.09 4.33 ± 0.16 4.42 ± 0.08 5.03 ± 0.03 5.00 ± 0.15 4.97 ± 0.9 4.88 ± 0.12 

Cl¯ 96.83 ± 1.17 98.00 ± 1.21 102.3 ± 2.03* 100.5 ± 1.78 98.63 ± 0.29 98.90 ± 1.00 98.53 ± 0.67 98.17± 0.50 

                     n = 8; Values are Mean ± SEM, Statistics: One Way ANOVA followed by Dunnet’s Post hoc test at *p ≤ 0.05 compared to control group 

 

 

Table 6: Changes in Liver Function Indices following 28 and 90 days Oral Treatment with Ethanol Stem-bark  Extract of Newbouldia laevis in Rats 
 

 

Parameters investigated 

Treatment groups (mg/kg) 

        28 days           90 days 

Distilled H2O 

(1ml/kg) 

ethanol crude extract Distilled H2O 

(1ml/kg) 

ethanol crude extract) 

250 500 1000 250 500 1000 

Conjugated bilirubin(µmol/L) 0.12 ± 0.02 0.13 ± 0.02 0.13 ± 0.02 0.13 ± 0.02 0.01 ± 0.00 0.02 ± 0.01 0.02 ± 0.00 0.02 ± 0.00 

 Total bilirubin (µmol/L) 0.28 ± 0.03 0.37 ± 0.05 0.37 ± 0.02 0.43 ± 0.33* 0.25 ± 0.03 0.33 ± 0.09 0.32 ± 0.04 0.30 ± 0.06 

Albumin (g/L) 2.75 ± 0.27 2.82 ± 0.15 3.32 ± 0.15 3.65 ± 0.13 4.13 ± 0.20 4.17 ± 0.19 3.92 ± 0.30 3.60 ± 0.36 

Total protein (g/L) 5.32 ± 0.56 5.55 ± 0.32 6.35 ± 0.39 6.98 ± 0.16 10.02 ± 0.22 10.27 ± 0.15 9.82 ± 1.02 8.80 ± 1.11* 

ALP (µ/L) 61.47 ± 2.77 55.92 ± 4.09* 56.32 ± 3.91 60.75 ± 7.66 60.88 ± 2.09 65.13 ± 4.85* 61.90 ± 3.78 61.9 ± 4.09 

AST (µ/L) 49.67 ±1.50 53.92 ± 3.61 44.50 ± 2.25 58.42 ± 3.67* 53.95 ± 2.78 57.13 ± 4.99* 53.90 ± 4.66 53.2 ± 4.34 

ALT (µ/L) 23.58 ± 2.12 22.13 ± 1.60 18.38 ± 0.41 20.03 ± 1.16 19.83 ± 0.95 21.20 ± 2.04 19.82 ± 2.14 19.70 ± 1.23 

                 n = 8; Values are Mean ± SEM, Statistics: One Way ANOVA followed by Dunnet’s Post hoc test at *p ≤ 0.05 compared to control group 

                 Key: ALP = Alkaline phosphatase; ALT = Alanine aminotransferase; AST = Aspartate aminotransferase 
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An insignificant (p ≥ 0.05) increase in creatinine at 250 and 500 mg/kg 

doses was observed in the 90 days treatment, with the 1,000 mg/kg dose 

level being slightly reduced. Urea level increased significantly (p ≤ 

0.05) at 250 mg/kg in the 90 days treatment with slight reduction at 

higher doses (500 and 1,000mg/kg). The potassium and sodium level 

increased slightly in both tests, but none was significant (p ≥ 0.05). 

Change in chloride level in the 90 days treatment was insignificant (p ≥ 

0.05) (Table 5). 

The increase in both creatinine and urea following 28 and 90 days 

administration of the crude extract suggested kidney related damaging 

effects particularly at high doses, given that urea and creatinine are 

waste products of protein metabolism excreted in the kidney and are 

used as important markers of renal dysfunction. The rise in serum 

creatinine concentrations forms the basis of diagnosis of chronic kidney 

disease including renal damage or tubular necrosis 25. The increase in 

creatinine and urea in this study agrees with the previous study by.28 

The kidney histology in this study also showed tubular necrosis and 

glomerular necrosis with lymphocyte hyperplasia that might have 

caused this increase in creatinine and urea and increase in systemic 

lymphocyte seen in this study. 

Sodium (Na+) and Cl- ions are usually the predominant cation and anion 

of the extracellular fluid (ECF). Na+ is largely associated with Cl-, 

available as NaCl in the regulation of acid-base equilibrium.39 Only 

significant alteration in the extracellular fluid (ECF) ionic concentration 

of electrolytes poses life-threatening toxicity, given that functional 

kidneys often make necessary physiological adjustment that effectively 

maintains body fluid equilibrium, thus the minimal increase seen in both 

ions in this study could be due to the observed histological changes in 

kidneys of the crude extract treated rats. The changes in potassium level 

was insignificant and potassium as other electrolytes is a micronutrient 

available in minute amount for optimal functioning of the body system. 

Depletion or increase in potassium level that causes shift in the basal 

level often results in deviation in the steady state ionic concentration of 

the body fluid.39  

Slight increase in conjugated bilirubin level was observed at all doses 

in both tests as do the total bilirubin, which was significant (p ≤ 0.05) at 

1,000 mg/kg 28 days treatment.  Albumin level increased dose 

dependently in the 28 days treatment, but was not significant. The total 

protein level showed dose dependent and insignificant (p ≥ 0.05) 

increase at all doses in the 28 days treatment. The ALP level reduced at 

all doses in the 28 days treatment while AST level increased 

significantly (p ≤ 0.05) at 1,000 mg/kg in the 28 days treatment. 

In the 90 days treatment, albumin level insignificantly (p ≥ 0.05) 

increased at 250 mg/kg, with reduction at 500 and 1,000 mg/kg doses 

that was not significant. The total protein level reduced in the 90 days 

treatment at higher doses, which was significant (p ≤ 0.05) at 1,000 

mg/kg. The ALP level significantly (p ≤ 0.05) increased in the 90 days 

treatment, AST level increased significantly (p ≤ 0.05) at 250 mg/kg in 

the 90 days treatments, while the slight changes in ALT level was 

insignificant (p ≥ 0.05) in both tests (Table 6).  

 

 

 Treatment groups mg/kg 

Distilled water 250 500 1000 

Liver 

28 days 

  

 

  
Kidney 

28 days 

    
 

Liver 
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Kidney 
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Figure 3: Liver and Kidney sections of rats treated with N. leavis for 28 and 90 days. 
The result obtained showed pathological changes that progressed from slight lesions in 28 days treatment to moderate lesions in the 90 days treatment 

compared to normal architecture of control.  There were no gross pathological changes in brain, heart and uterus at any of the extract doses in both 28 

and 90 days treatments. Venous congestion at 250mg/kg, slight hepatocellular necrosis at 500 mg/kg and cytoplasmic vacuolation with necrosis at 1,000 

mg/kg was observed in liver in both 28 and 90 days treatment with ethanol crude extract of Newbouldia laevis stem-bark compared to the distilled water 

group. Lymphocyte hyperplasia at 250 mg/kg, tubular necrosis with slight lymphocyte hyperplasia at 500 mg/kg, and tubular adhesion with slight 

glomerular necrosis at 1,000 mg/kg was observed in kidney liver in both 28 and 90 days treatment with ethanol crude extract of Newbouldia laevis 

stem-bark compared to the distilled water group 
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The liver maintains metabolic functions and detoxification of 

exogenous and endogenous substances and also excretes waste products 

through the bile. Liver damage may be in form of changes in serum 

levels of many biochemical markers like AST, ALT, bilirubin, total 

protein, albumin and alkaline phosphatase as investigated in this 

study.40 Elevated levels of liver enzymes or other markers are often 

diagnostic of underlying cellular injuries. The total bilirubin 

significantly increased at higher dose of the crude extract and this may 

suggests a liver function derangement that diminished the ability of the 

hepatocytes to conjugate bilirubin. Decrease in total protein and 

albumin levels usually occur in extensive liver damage. Albumin is 

produced exclusively by the liver and therefore decrease in its synthesis 

is an indication of liver injury and its increase is often associated with 

acute infections or stress. Increase in bilirubin, albumin and total protein 

observed in this study was in line with the report by30 who also reported 

similar increase in the parameters after 28 days treatment with N. laevis 

leaf extract.  

The reduced and increased levels of ALP in this study are indicative of 

abnormal conditions. The reduction may probably be related to 

physiological conditions, but the increase has been reported as a marker 

of obstructive jaundice or cholestasis.41 The insignificant effect at higher 

doses may be due to tubular adhesion seen in the histology of the 

kidney. Unconjugated bilirubin often results in hepatocellular damage 

and hepatic biliary tract obstruction41 which partly may have caused the 

hepatocyte necrosis found in liver.  The pattern of increase in aspartate 

aminotransferase (AST) level suggests both dose and duration of 

treatment related effect which may be an indication of more deleterious 

effect at prolonged treatment or with higher doses. Alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST) in blood 

or plasma had been reported as markers or indication of hepatocellular 

injury, but ALT is a more specific liver damage marker than AST which 

also indicate damage at other tissues where it is also found, such as the 

heart42 and also leaks out of the hepatocytes into the blood during 

peroxidative liver membrane damage that causes increase in membrane 

permeability.43 

 

Conclusion 
In conclusion, this study showed that the ethanol stem-bark extract of 

N. laevis was toxic when used at high doses and for a long period of 

time in rats treated for 28 and 90 days. 
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