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ABSTRACT
Toxicology is the vital part of pharmacology which deals with the undesirable effect

of phytocompounds on living organisms before they are use as drug or chemical in
clinical use. This study is aimed at evaluating the acute and sub-acute toxicity effects
of Lonchocarpus laxiflorus leaf methanol extracts (LLMLE). Standard OECD guidelines
were used to conduct acute and subchronic toxicity evaluations. The results of acute
oral administration of the leaf extracts indicated no mortality up to 14 days after
treatment. There was also no sign of toxicity, and the LD50 was assumed to be greater
than 3000mg/kg. In sub-chronic toxicity, there was no significant (P>0.05) alteration in
animal bodyweight throughout the experimental period suggesting that the extract
did not interfere with feeding or regulate appetite. There was also no significant
(P>0.05) alteration in all liver biomarkers of all Lonchocarpus laxiflorus leaf methanol
extracts treated groups compared to control. Lonchocarpus laxiflorus leaf methanol
extracts (LLMLE) did not cause any significant (P>0.05) alteration in kidney function
parameters. Similarly, there were no significant (P>0.05) alteration in haematological
parameters of all Lonchocarpus laxiflorus leaf methanol extracts treated groups
compared to control. Hence, Lonchocarpus laxiflorus leaf methanol extract is not
hepatotoxic, nephrotoxic and do not have a haematological effect, thus this research

validates the safety of this plant at acute and subchronic administrations

Keywords: Acute, sub-acute, toxicity, Lonchocarpus laxiflorus

1. INTRODUCTION

About 80% of the world’s population relies on traditional medicine for primary
health care (Ekor, 2014; Ugwah-Oguejiofor and Ugwah, 2018). Even though the
utilization of these plants has shown promising potential with high global demand,
there are still concerns about not only their use but also their safety profile (Ifeoma
and Oluwakanyinsola, 2013). Herbal medicine are considered relatively safe or are
they have low toxicity profile due to their long history of use by humans (Yuet et al.,
2013; Ibrahim et al., 2016). Nevertheless, the latest documented scientific evidence
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indicated that many of these products used in folklore medicine revealed adverse effects (Koduru et al., 2006). Toxicology is an essential
part of pharmacology that deals with the undesirable effect of compounds on living organisms previous to their use as drugs or
chemicals in clinical use (Aneela et al., 2011).

Toxicity analysis is essential, the majority of herbs ingested might have some toxic effects, and several reports have are documented
for toxicity due to long term consumption of herbs. The occurrence of toxicity mechanism differs depending on the cell membrane and
chemical properties of the xenobiotic in biological system. It might happen within the cell membrane or on the cell surface or tissue
underneath, as well as at the extracellular matrix. According to OECD guidelines, to ascertain the protection and effectiveness of a new
drug, toxicological studies are highly significant in lower like mice, rat, guinea pig, dog, rabbit, monkey etc. Toxicological studies aid to
extend decision whether a new drug should be adopted for clinical use. OECD guidelines such as 401, 423 and 425 do not permit the
use of drug clinically without its clinical trial as well as toxicity studies (Ecobichon, 2007).

2. MATERIALS AND METHOD

Collection and Identification of Plant Sample
The plant sample is collected in August 2021 from Aleiro town, Aleiro Local Government Area of Kebbi State. And was identified by a
Taxonomist from Department of Plant Science and Biotechnology, Kebbi State University of Science and Technology Aleiro. The plant

was identified as Lonchocarpus laxiflorus.

Sample Preparation and Extraction

Lonchocarpus laxiflorus leaves were washed with clean water and allowed to dry under shade for two weeks. It was then grinded to
coarse powder using mortar and pestle. Five hundred grams (500g) of the powdered leaves was soaked in 2000mls of methanol for
72hrs (Dupont et al., 2002). It was then filtered using muslin cloth and the extract was concentrated in an oven set at 450C. The dried
extract was stored in an air tight container and kept in refrigerator at 40C. The percentage yield of the extract was calculated using the

formula.

. weight of extract _ 100
Percentage yield = ——= x—

weight of samlpe 1

Acute Oral Toxicity Studies (LD50)

Acute oral toxicity study of extract was conducted according to Organization for Economic Co-operation and Development guidelines
for testing of chemicals. The rats were fasted overnight, and the weight of each rat was recorded before use. Five Animals received the
crude plant extracts at a dose of 5000 mg/kg body weight. Animals were observed for 1hr, 4hrs, 6hrs and 12hrs after administering the

extracts, and then observed daily for 14 days for any change in general behaviour and other physical activities (Hickie et al., 1995).

Sub-chronic Oral Toxicity Study
Sub-chronic oral toxicity study was carried out according to the Organization for Economic and Cultural Development (OECD 407,
2008) guideline. Fifteen female albino rats are grouped into five groups containing three animals each. The rats are treated as follows:
Group I: Served as the normal control. No extract treatment.
Group II: It was administered with extract 250 mg/kg bodyweight daily basis for 28 days.
Group III: It was administered with extract 500 mg/kg bodyweight daily basis for 28 days.
Group IV: It was administered with extract 750 mg/kg bodyweight daily basis for 28 days.
Group V: It was administered with extract 1000 mg/kg bodyweight daily basis for 28 days.

The extract was administered to the animals orally. Bodyweight changes is also monitored weekly throughout the experimental
period. The rats were sacrificed on the twenty-ninth day of the experiment. Blood samples were collected in heparinised bottles for

biochemical analysis while organs (livers and kidney) were collected for histopathology evaluation.
Liver Function Parameters (Biochemical Analysis)

Alkaline phosphatase activity was estimated using the method of (Sood, 2006). Aspartate aminotransferase catalytic activity and
alanine aminotransferase activity are determined by the methods of (Reitman and Frankel, 1957). Albumin was determined according
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to the method modified by (Doumas et al., 1971). Total protein was estimated using the Biuret reaction method by (Lowry et al., 1951).

Total and Direct Bilirubin were determine by the calorimetric method of (Jendrassik and Grof, 1938).

Kidney Function Parameters

Serum urea was determine using the Berthelot colorimetric method of (Young, 1997). Serum creatinine was determined using Jaffe’s
method as described by (Bartels and Bohmer, 1971). Serum uric acid concentration was determined using the method of (Henry et al.,
1957). Serum sodium and potassium ions were measured using the method of (Cheesbrough, 1991). Serum bicarbonate and chloride

ions were measured using titration/volumetric method of (Chapman and Parker, 1961).

Haematological Analysis

Hematological parameters, white blood cells count (WBC), hemoglobin concentration, packed cell volume (PCV), lymphocytes,
neutrophils, eosinophils, monocytes, and basophils, are analyzed using an automated hematological analyzer Sysmex XS5800i (Sysmex
corporation, USA), (Theml et al., 2004).

Histopathological Examination

Histopathology was conducted using the method of (Drury et al., 1967). The liver, kidney, and pancreas of the rats were harvested and
preserved in 10 % formalin. The organs were fixed in 10 % buffered formalin for 72 hours. The tissues were then dehydrated in alcohol
of graded concentrations and embedded in paraffin. Embedded tissues are cut into sections of 5 pm thick, and these were stained with
hematoxylin and eosin for photo microscopic assessment and placed on a clean labelled microscope glass slide. The slide was mounted

on an electric light microscope to examine any possible histopathological features. Photomicrographs of the samples are then taken.

Data Analysis
All data generated from the study were presented as Mean + Standard error of mean (SEM) and subjected to one-way analysis of
variance (ANOVA) and statistical difference between means were separated using Duncan multiple comparison test using statistical

package for social science (SPSS) version 20. Values are considered significant at P<0.05.

3. RESULTS
Weight and Percentage Yield

The weight and percentage yield of Lonchocarpus laxiflorus methanol extract is 37g and 7.4% respectively, and the extract is soluble in

water, dark brown in colour with a gummy texture.

Acute Toxicity (LD50) Profile of L. laxiflorus Leaf Methanol Extract
The results of acute oral administration of the leaf extracts indicated no mortality up to 14 days after treatment. There was also no sign

of toxicity, and the LD50 was assumed to be greater than 3000mg/kg.

Sub-chronic Toxicity Effect of L. laxiflorus Methanol Leaf Extract on Albino Rats

Effect of L. laxiflorus Methanol Leaf Extract on Bodyweight of Rats

The effect of Lonchocarpus laxiflorus methanol leaf extract on bodyweight revealed a non-significant (P> 0.05) difference at weeks 0, 1,
and 3 in all extract-treated groups compared to normal control. However, at week 2 of extract administration only group administered
with extract 500mg/kg significantly (P< 0.05) reduced in bodyweight compared to normal control. While at week 4 of extract
administration only group administered with extract 750mg/kg significantly (P< 0.05) increase in bodyweight compared to normal
control (Table 1).
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Table 1 Effect of Lonchocarpus laxiflorus Methanol Leaf Extract on Bodyweight

Bodyweight (g)
Week 0 Week 1 Week 2 Week 3 Week 4

Treatments

Normal Control
Distilled H20 5ml/kg
LLMLE (250mg/kg) 118.25+4.46a | 128.50+6.00a | 92.00+23.64a | 133.75+7.22a | 143.25+5.22a
LLMLE (500mg/kg) 122.25+10.45a | 128.00+14.08a | 122.5+18.11ab | 161.75+31.89a | 157.75+21.48a
LLMLE (750mg/kg) 138.25+9.47ab | 154.50+7.66ab | 146.5+8.19b 183.50+6.59a | 212.00+4.14b
LLMLE (1000mg/kg) 139.67+6.23b | 152.00£7.23b | 151.67+8.21b | 143.67+6.67a | 145.67+7.13ab

139.67+6.23ab | 152.00+7.23ab | 151.67+8.21b | 143.67+6.67a | 145.67+7.13a

Values are presented as mean + SEM (n = 4). Values having the same superscript down the column are not significantly different at
(P>0.05) analyzed using One-Way ANOVA, followed by Duncan multiple comparison test with SPSS version 20.0. LLMLE=
Lonchocarpus laxiflorus Methanol Leaf Extract

Effect of L. laxiflorus Methanol Leaf Extract on Liver Function Parameters of Rats
The effect of Lonchocarpus laxiflorus methanol leaf extract on liver function parameters revealed non-significant (P> 0.05) difference in
aspartate aminotransferase (AST), total protein (TP) and total bilirubin (TB) in all extract-treated groups compared to normal control.
However, at week 2 of extract administration only group administered with extract 500mg/kg significantly (P< 0.05) reduced I
bodyweight compared to normal control. While at week 4 of extract administration only group administered with extract 750mg/kg
significantly (P< 0.05) increase in bodyweight compared to normal control.

However, a significant (P< 0.05) increase in alanine aminotransferase (AST) was only observed in extract-treated group 500mg/kg
compared to normal control. Also, there were significant (P< 0.05) increases in albumin (ALB) in extract-treated groups 500, 750 and
1000mg/kg body weight compared to normal control. In contrast, a significant (P< 0.05) decrease in direct bilirubin was observed in

extract-treated group 1000mg/kg body weight compared to normal control (Table 2).

Table 2 Effect of L. laxiflorus Methanol Leaf Extract on Liver Function Parameters of Rats

TB DB

T AST L ALT L ALP L ALB 1 TP 1
reatments ST (U/L) (U/L) (U/L) (G/D) (G/1) (mg/dL) (mg/dL)

Normal Control
72.94+7 .89a 27.26+4.01a | 223.56+114.56b | 0.12+0.043a | 3.34+0.53a | 4.30+0.25a 1.80+0.15b

Distilled H20 5ml/kg

LLMLE (250mg/kg) 67.79+14.54a | 36.61+5.52a | 74.22+8.36a 0.86+0.45ab | 4.07+0.24a | 5.36+1.00a | 2.32+0.43b

LLMLE (250mg/kg) 67.79+14.54a | 36.61+5.52a | 74.22+8.36a 0.86+0.45ab | 4.07+0.24a | 3.62+1.02a | 1.48+0.55ab

LLMLE (750mg/kg) 79.97421.94a | 34.73+2.79a | 57.27+23.35a 1.91+0.19b 3.70+0.61a | 3.07+1.07a | 1.23+0.53ab
(

LLMLE (1000mg/kg) 31.41+5.24a | 30.14+3.92a | 101.20+15.96ab | 1.85+0.19b 3.96+0.70a | 5.42+1.52a | 0.17+0.0a

Values are presented as mean + SEM (n = 3). Value having the same superscript in column are not significantly different at (P>0.05)
analyzed using One-Way ANOVA, followed by Duncan multiple comparison test with SPSS version 20.0. AST-Aspartate Amino
Transferase, ALT- Alanine Amino Transferase, ALP- Alkaline Phosphatase, ALB- Albumin, TP- Total Protein, TB- Total Bilirubin and
DB- Direct Bilirubin. LLMLE= Lonchocarpus laxiflorus Methanol Leaf Extract

Effect of L. laxiflorus Methanol Leaf Extract on Kidney Function Parameters of Rats
The effect of Lonchocarpus laxiflorus methanol leaf extract on kidney function parameters revealed non-significant (P> 0.05) differences in
creatinine, urea, uric acid, sodium ions (Na+), calcium ions (K+), chloride ions (Cl-) and bicarbonate (HCO3-) in all extract-treated

groups compared to control (Table 3).

Drug Discovery 18, e18dd1999 (2024) 4 0f 10



ARTICLE | OPEN ACCESS

Table 3 Effect of L. laxiflorus Methanol Leaf Extract on Kidney Function Parameters of Rats

Creatinine | Urea Uric acid | Na+ K+ Cl- HCO3-
Treatments

(mg/dl) (mmol/l) (mg/dl) (mmol/l) (mmol/l) (mmol/l) (mmol/l)
Normal Control

o 0.2940.04a | 1.30+0.07a | 0.06x0.01a | 70.00+7.64ab | 20.00+2.89a | 0.72+0.15ab | 0.37+0.03a

Distilled H20 5ml/kg
LLMLE (250mg/kg) 0.37+0.03a | 1.47+0.10a | 0.08+0.01a | 75.00+3.54ab | 17.50+1.44a | 0.85+0.09b | 0.38+0.09a
LLMLE (500mg/kg) 0.44+0.09a | 1.06+0.19a | 0.10+0.02a | 82.50+2.50b 16.25+1.25a | 0.69+0.07ab | 0.20+0.07a
LLMLE (750mg/kg) 0.39+0.05a | 1.41+0.05a | 0.09+0.02a | 76.25+2.40ab | 17.50+2.50a | 0.65+0.04ab | 0.38+0.06a
LLMLE (1000mg/kg) 0.50+0.09a | 1.22+0.15a | 0.12+0.04a | 60.00£15.00a | 13.33x1.67a | 0.53+0.09a 0.27+0.03a

Values are presented as mean + SEM (n = 3). Value having same superscript in column are not significantly different at (P>0.05)
analysed using One-Way ANOVA, followed by Duncan multiple comparison test with SPSS version 20.0. Potassium (K+), Sodium
(Na+), Bicarbonate (HCO-3). LLMLE= Lonchocarpus laxiflorus Methanol Leaf Extract

Effect of L. laxiflorus Methanol Leaf Extract on Haematological Indices of Rats

The effect of Lonchocarpus laxiflorus methanol leaf extract on hematological indices revealed non-significant (P> 0.05) differences in
white blood count (WBC), red blood count (RBC), hemoglobin (HGB), mean corpuscular hemoglobin concentration (MCHC) and
platelets (PLT) in all extract-treated groups compared to control. In contrast, a significant (P< 0.05) increase in lymphocytes (LYM) was
observed in extract-treated groups 750 and 1000mg/kg compared to normal control. Also, a significant (P < 0.05) increase in mean
corpuscular hemoglobin was observed in extract-treated groups 250 and 500mg/kg compared to normal control. However, a significant

(P<0.05) decreases was observed in granulocytes (GRA) in all extract-treated groups compared to normal control (Table 4).

Table 4 Effect of L. laxiflorus Methanol Leaf Extract on Haematological Indices of RatsValues are presented as mean + SEM (n = 3).

WBC RBC HGB LYM GRA MCH MCHC PLT
Treatments

(x103/uL) (x106/uL) (g/dL) (%) (%) (pg) (g/dl) (x103/uL)
Normal
Control
(D. H20 16.28+55.12ab | 6.80+1.13a 12.80+1.81a | 68.20+2.81a 18.40+0.38b | 18.97+0.55a | 32.27+0.18a | 384.23+301.01a
5ml/kg)
LLMLE

12.98+2.32ab | 1.46+0.21a 7.48+0.40a | 74.13+4.21ab | 8.35+0.51a | 61.45+0.66b | 20.43+0.25a | 32.93+0.96a
(100mg/kg)
LLMLE

20.29+1.16b 3.06+1.13a 8.31+1.71a | 79.95+4.49ab | 9.20+3.43a | 51.43+10.19b | 23.48+3.32a | 26.80+6.71a
(100mg/kg)
LLMLE

13.10+2.53ab | 6.33+0.31a 12.98+0.59a | 85.40+1.94b | 3.93+1.37a | 20.48+0.23a | 33.58+0.19a | 379.50+114.10a
(200mg/kg)
LLMLE

7.51+3.62b 26.63+22.83a | 8.63+3.47a | 78.23+3.62b | 9.63+3.19a 18.47+0.61a | 21.40+10.71a | 99.37+30.31a
(400mg/kg)

Value having the same superscript in column are not significantly different at (P>0.05) using One-Way ANOVA, followed by
Duncan multiple comparison test with SPSS version 20.0, RBC- Red blood count, LYM- Lymphocytes, HGB- Hemoglobin, PLT-
platelets, MCH- Mean cell volume, MCHC-mean corpuscular haemoglobin concentration, WBC- White Blood Count. LLMLE=

Lonchocarpus laxiflorus Methanol Leaf Extract.

Effect of Lonchocarpus laxiflorus Leaf Methanol Extract on Histology of Liver
The effect of L. laxiflorus methanol leaf extract on the liver histology is presented in (Plates 1-5). The liver of normal control showed
normal central vain (blue arrow) and normal hepatocytes (black arrow) (Plate 1). Group treated with extract 250mg/kg showed normal,
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central vein (blue arrow) and normal hepatocytes (black arrow) (Plate 2). Group treated with extract 500mg/kg showed normal, central
vein (blue arrow) and normal hepatocytes (black arrow) (Plate 3). Group treated with extract 750mg/kg showing Normal central vein
(blue arrow), regular portal triad (green arrow) and normal hepatocytes (black arrow) (Plate 4). Group treated with extract 1000mg/kg

showed normal central vein (blue arrow) and normal hepatocytes (black arrow) (Plate 5).

Plate 1 Photomicrograph of rat’s liver obtained from control ~ Plate 4 Photomicrograph of rat’s liver obtained from group

administered with 750 mg/kg of L. laxiflorus leaf methanol

extract.

Plate 2: Photomicrograph of rat’s liver obtained from Plate 5 Photomicrograph of rat’s liver obtained from group
group administered with 250 mg/kg of L. laxiflorus leaf administered with 1000 mg/kg of L. laxiflorus leaf methanol
methanol extract. extract.

Plate 3 Photomicrograph of rat’s liver obtained from

group administered with 500 mg/kg of L. laxiflorus leaf

methanol extract.
Plate 1 Section showing normal, central vain (blue arrow) and normal hepatocytes (black arrow). Plate 2: Section show Normal, central vain (blue arrow)
and normal hepatocytes (black arrow). Plate 3: Section showed normal, central vain (blue arrow) and normal hepatocytes (black arrow). Plate 4: Section
showing Normal central vain (blue arrow), normal portal triad (green arrow) and normal hepatocytes (black arrow). Plate 5: Section showing normal,
central vain (blue arrow) and normal hepatocytes (black arrow). All Plates are stained with H & E X 100 magnification
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Effect of Lonchocarpus laxiflorus Leaf Methanol Extract on Histology of Kidney

The effect of L. laxiflorus methanol leaf extract on histology of the kidney is presented in (Plates 6-10). The kidney of normal control
group showed normal glomerulus (blue arrow) with normal tubule (black arrow) (Plate 6). Group treated with extract 250mg/kg
showed normal glomerulus (blue arrow) with slightly dense tubule (black arrow) (Plate 7), Group treated with extract 500mg/kg
showed normal, central vain (blue arrow) and normal hepatocytes (black arrow) (Plate 8). Group treated with extract 750mg/kg, and
1000mg/kg showed normal glomerulus (blue arrow) with normal tubule (black arrow) Plate 9, and 10 respectively.

Plate 6 Photomicrograph of rat’s kidney obtained Plate 9 Photomicrograph of rat’s kidney obtained from group
from control administered with 750 mg/kg of L. laxiflorus leaf methanol
extract.

Plate 7 Photomicrograph of rat’s kidney obtained from Plate 10 Photomicrograph of rat’s kidney obtained from group
group administered with 250 mg/kg of L. laxiflorus administered with 1000 mg/kg of L. laxiflorus leaf methanol
leaf methanol extract. extract.

Plate 8 Photomicrograph of rat’s kidney obtained
from group administered with 500 mg/kg of

L. laxiflorus leaf methanol extract.
Plate 6 Section showing normal glomerulus (blue arrow) with normal tubule (black arrow). Plate 7: Section showing normal glomerulus (blue arrow)

with slightly densed tubule (black arrow). Plate 8: Section showed normal, central vain (blue arrow) and normal hepatocytes (black arrow). Plate 9 and
10: Sections showed normal glomerulus (blue arrow) with normal tubule (black arrow) respectively. All Plates are stained with H & E X 100

magnification
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4. DISCUSSION

Acute toxicity refers to those adverse reactions that occur following oral or dermal administration of a single dose of a substance, or
several doses given within one day, or an inhalation exposure of 4 hours (Bradberry et al., 2005). According to Prieto et al., (2013)
substances with LD50 below 5 mg/ kg are classified to be highly toxic, substance with LD50 between 3000-5000mg/kg are relatively
non-toxic, while substances with LD50 above 15,000 mg/kg are termed relatively harmless. In the present study, the LD50 Lonchocarpus
laxiflorus methanol leaf extract is assumed to be above 3000mg/kg bodyweight, suggesting that the extract is relatively non-toxic at
acute dose. Sub-chronic toxicity testing is essential in investigating target organ and haematological or biochemical effects of extracts
since these effects are usually not observable in acute toxicity testing (Dasgupta et al., 2019).

According to Ugwah-Oguejiofor and Ugwah, (2018) changes in feed and water intake and body weight gain is used as indicator of
the general health status of experimental animals. Feed consumption is regulate through several complex biological mechanisms that
ensure relatively constant body weight over long periods (James, 2008). Appetite governs the body's desire for food and plays essential
role in weight regulation. In the present study there was no alteration in animal bodyweight throughout the experimental period
suggesting that the extract did not interfere with feeding or regulate appetite. Serum liver function tests revealed information about the
status of the liver. The liver enzymes (aminotransferases; ALT and AST) describe its cellular integrity, while albumin and total protein
levels describe its functionality (Adeoye and Oyedapo, 2004).

AST and ALT are primary synthesized by the liver cells and any injury to the liver may lead to an increase in the serum level of
these enzymes (Adedapo et al.,, 2004). High levels of liver enzymes are signs of hepatocellular toxicity, whereas a decrease may indicate
enzyme inhibition (Brautbar and Williams, 2002). The functionality of the liver is assessed by the serum total protein, bilirubin and
albumin. A reduction in serum levels of total proteins, bilirubin, and albumin indicates reduced synthetic function, which is evident in
liver damage or diseases. An increase in these parameters is usually observe in cancerous conditions or following high protein diet
(Yousef et al., 2010). In the present study, there was no alteration in all liver biomarkers suggesting that Lonchocarpus laxiflorus leaf
methanol extract is not hepatotoxic.

The usual serum test which determines the functionality of the kidneys measures the levels of urea, creatinine and certain dissolved
salts (serum electrolyte), (Ugwah-Oguejiofor and Ugwah, 2018). A high serum level of urea indicates that the kidneys may not be
working correctly, or that the animal is dehydrated whereas, low urea levels is seen in acute liver failure or overhydration (Njinga et al.,
2020). Creatinine clearance, an indicator of glomerular filtration rate is used for assessing kidney function (Traynor et al., 2006).
Lonchocarpus laxiflorus leaf methanol extracts did not cause any apparent alteration in kidney function parameters, suggesting that the
extract is not nephrotoxic.Analyses of haematological parameters are used to study the extent of toxicity of drug substances including
plant extracts (Ibrahim et al., 2016).

Haematopoiesis is the process of blood cell formation. Alterations in haematopoietic system have a higher predictive value for
human toxicity when data is translate from animal studies. All blood cells are believe to be derived from the pluripotential stem cell, an
immature cell with the capability of becoming an erythrocyte (RBC), a leukocyte (WBC), or a thrombocyte (platelet), (George-Gay and
Parker, 2003). Lymphocytes are dynamic cells and mediate immune response to foreign substances (George-Gay and Parker, 2003;
Lisman and Porte, 2010). In the present study, there was no alteration in all haematological parameters, suggesting that Lonchocarpus

laxiflorus leaf methanol extracts do not have adverse effect on haematological parameters.

5. CONCLUSION

Acute and sub-chronic toxicity evaluation revealed that Lonchocarpus laxiflorus methanol leaf extract is relatively non-toxic at acute and
sub-chronic administration. Hence this study establishes scientific explanation for the safety of Lonchocarpus laxiflorus methanol leaf

extract.

Informed consent

Not applicable

Conflicts of interests

The authors declare that there are no conflicts of interests.

Drug Discovery 18, e18dd1999 (2024) 8 0f 10


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6356088/#bib16

ARTICLE | OPEN ACCESS

Funding

The study has not received any external funding.

Ethical approval

The Animal ethical guidelines are followed in the study for experimentation. Acute oral toxicity study of extract was conducted

according to Organization for Economic Co-operation and Development guidelines for testing of chemicals. Sub-chronic oral toxicity

study was carried out according to the Organization for Economic and Cultural Development (OECD 407). The ethical guidelines for

plants & plant materials are followed in the study for plant collection, identification & experimentation.

Data and materials availability

All data associated with this study are present in the paper.

REFERENCES

1.

10.

Adedapo AA, Abatan MO, Olorunsogo OO. Toxic effects of
some plants in the genus Euphorbia on haematological and
biochemical parameters of rats. Vet Arh 2004; 74(1):53-62.
Adeoye BA, Oyedapo OO. Toxicity of erythrophleum
guineense. Afr | Tradit Complement Altern Med 2004; 1(1):45-
54.

Aneela S, De S, Kanthal LK, Choudhury NSK, Sagar KV, Das
BL. Acute oral toxicity studies of Pongamia Pinnata and
Annona squamosa on albino wister rats. Int ] Res Pharm
Chem 2011; 1(4):820-824.

Bartels H, M. Mikromethode
Kreatininbestimmung [Microestimation of creatinine]. Clinica
Chimica Acta 1971; 32:81-5. doi: 10.1016/0009-8981(71)90467-0
Bradberry SM, Cage SA, Proudfoot AT, Vale JA. Poisoning
due to pyrethroids. Toxicol Rev 2005; 24(2):93-106. doi: 10.216
5/00139709-200524020-00003

Brautbar N, Williams J 2nd. Industrial solvents and liver

Bohmer Eine zur

toxicity: risk assessment, risk factors and mechanisms. Int J
Hyg Environ Health 2002; 205(6):479-91. doi: 10.1078/1438-463
9-00175

Chapman HD, Parker F. Determination of NPK method of
analysis for soil, plant and water. Pub Div Agri Univ of
California, USA, 1961; 150-79.

Cheesbrough M. Medical Laboratory Manual for Tropical
Countries: Microbiology. ELBS Edition, Cambridge, 1991; 196-
205.

Dasgupta N, Ranjan S, Ramalingam C, Gandhi M. Silver
nanoparticles engineered by thermal co-reduction approach
induces liver damage in Wistar rats: acute and sub-chronic
toxicity analysis. 3 Biotech 2019; 9(4):125. doi: 10.1007/s13205-0
19-1651-6

Doumas BT, Watson WA, Biggs HG. Albumin standards and

the measurement of serum albumin with bromcresol green.

Drug Discovery 18, e18dd1999 (2024)

11.

12.

13.

14.

15.

16.

17.

18.

19.

Clin Chim Acta 1971; 31(1):87-96. doi: 10.1016/0009-8981(71)90
365-2

Drury RAB, Wallington EA, Cameron R. Carleton’s
Histological Technique. 4th ed. New York, Tornato: Oxford
University Press, 1967; 279-280.

Dupont E, Falardeau P, Mousa SA, Dimitriadou V, Pepin MC,
Wang T, MA.

antimetastatic properties of Neovastat (AE-941), an orally

Alaoui-Jamali Antiangiogenic  and
active extract derived from cartilage tissue. Clin Exp
Metastasis 2002; 19(2):145-53. doi: 10.1023/a:1014546909573
Ecobichon ASH. Essential of pharmacognosy. 1 st edition,
New Delhi: Birla Publications Pvt. Ltd., 2007.

Ekor M. The growing use of herbal medicines: issues relating
to adverse reactions and challenges in monitoring safety.
Front Pharmacol 2014; 4:177. doi: 10.3389/fphar.2013.00177
George-Gay B, Parker K. Understanding the complete blood
count with differential. J Perianesth Nurs 2003; 18(2):96-114;
quiz 115-7. doi: 10.1053/jpan.2003.50013

Henry RJ, Sobel C, Kim ].
phosphotungstate method for the determination of uric acid

A  modified carbonate-

and comparison with the spectrophotometric uricase method.
Am ] Clin Pathol 1957; 28(2):152-60. doi: 10.1093/ajcp/28.2.152
Hickie BE, McCarty LS, Dixon GD. A residue-based
toxicokinetic model for pulse-exposure toxicity in aquatic
systems. Environ Toxicol Chem 1995; 14(12):2187-97.

Ibrahim MB, Sowemimo AA, Sofidiya MO, Badmos KB,
Fageyinbo MS, Abdulkareem FB, Odukoya OA. Sub-acute and
chronic toxicity profiles of Markhamia tomentosa ethanolic
leaf extract in rats. ] Ethnopharmacol 2016; 193:68-75. doi: 10.1
016/j.jep.2016.07.036

Ifeoma O, Oluwakanyinsola S. Screening of herbal medicines
for potential toxicities. In: Gowder S, editor. New Insights into

9 0f 10



ARTICLE | OPEN ACCESS

20.

21.

22.

23.

24.

25.

26.

Toxicity and Drug Testing. London: IntechOpen 2013; 63-88.
doi: 10.5772/54493

James WP. The epidemiology of obesity: the size of the
problem. | Intern Med 2008; 263(4):336-52. doi: 10.1111/j.1365-2
796.2008.01922.x

Jendrassik L, Grof P. Simplified photometric methods for the
determination of bilirubin. Biochem J 1938; 297:81-89.

Koduru S, Grierson DS, Afolayan AJ. Antimicrobial Activity
of Solanum aculeastrum. Pharm Biol 2006; 44(4):283-286. doi: 1
0.1080/13880200600714145

Lisman T, Porte R]. Rebalanced hemostasis in patients with
liver disease: evidence and clinical consequences. Blood 2010;
116(6):878-85. doi: 10.1182/blood-2010-02-261891

Lowry OH, Rosenbrough NJ, Farr AL, Randall RJ. Protein
measurements with the Folin phenol reagent. ] Biol Chem
1951; 193:265-275.

Njinga NS, Kola-Mustapha AT, Quadri AL, Atolani O,
Ayanniyi RO, Buhari MO, Amusa TO, Ajani EO, Folaranmi
OO, Bakare-Odunola MT, Kambizi L, Oladiji AT, Ebong P.
Toxicity assessment of sub-acute and sub-chronic oral
administration and diuretic potential of aqueous extract of
Hibiscus sabdariffa calyces. Heliyon 2020; 6(9):e04853. doi: 10
.1016/j.heliyon.2020.e04853

Prieto P, Cole T, Curren R, Gibson RM, Liebsch M, Raabe H,
Tuomainen AM, Whelan M, Kinsner-Ovaskainen A.
Assessment of the predictive capacity of the 3T3 Neutral Red
Uptake cytotoxicity test method to identify substances not
classified for acute oral toxicity (LD50> 2000 mg/kg): Results
of an ECVAM validation study. Regul Toxicol Pharmacol
2013; 65(3):344-65. doi: 10.1016/j.yrtph.2012.11.013

Drug Discovery 18, e18dd1999 (2024)

27.

28.

29.

30.

31.

32.

33.

34.

Reitman S, Frankel S. A colorimetric method for the
determination of serum glutamic oxalacetic and glutamic
pyruvic transaminases. Am ] Clin Pathol 1957; 28(1):56-63.
doi: 10.1093/ajcp/28.1.56

Sood R. Medical laboratory technology. Jaypee Brothers
Medical Publishers; fifth edition, 2006.

Theml H, Diem H, Haferlach T. Color atlas of hematology.
Practical microscopic and clinical diagnosis. 2nd edition. NY:
Thieme Stuttgart 2004; 208.

Traynor J, Mactier R, Geddes CC, Fox JG. How to measure
renal function in clinical practice. BMJ 2006; 333(7571):733-7.
doi: 10.1136/bm;j.38975.390370.7C

Ugwah-Oguejiofor CJ, Ugwah OM. Hepatoprotective activity
of the aerial parts of Caralluma dalzielii NE Brown against
Carbon tetrachloride-induced hepatotoxicity in rats. Ife J Sci
2018; 20(1):169-78.

Young DS. Effects of drugs on clinical laboratory tests. Ann
Clin Biochem 1997; 34(6):579-81. doi: 10.1177/00045329703400
601

Yousef MI, Omar SA, El-Guendi MI, Abdelmegid LA.
Potential protective effects of quercetin and curcumin on
paracetamol-induced histological changes, oxidative stress,
impaired liver and kidney functions and haematotoxicity in
rat. Food Chem Toxicol 2010; 48(11):3246-61. doi: 10.1016/j.fct
.2010.08.034

Yuet PK, Darah I, Chen Y, Sreeramanan S, Sasidharan S.
Acute and subchronic toxicity study of Euphorbia hirta L.
methanol extract in rats. Biomed Res Int 2013; 2013:182064.
doi: 10.1155/2013/182064

10 of 10



