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Introduction  

 Landolphia owariensis is a climbing herb belonging to the 

family Apocynaceae. It is well distributed from Guinea to West 

Cameroon and extends across Central Africa to Sudan, Uganda, and 

Southern Tanganyika.1 Of the sixty (60) known species of the 

Landolphia genus, Landolphia owariensis is recognized as one of the 

most studied and useful species.2 It is known as “panukuru” in the 

Yoruba Language.3 Microscopic examination of the powdered leaves of 

L. owariensis showed stomatal cells, starch grains, and fibers are 

present.4 Studies on its pharmacological properties have shown it to 

have a host of diverse activities including antioxidant,5,6 antiulcer, and 

antisecretory effects with the leaves.7 The aqueous, methanol, and 

chloroform leaf extracts have shown anti-inflammatory and analgesic 

properties8 while the ethanol extract of the leaf and root showed 

antimicrobial activities.9–11 Similar antimicrobial activity has also been 

established with the fruits.12 The root is soaked in local gin and given 

for the treatment of gonorrhea.13  
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The stem bark had been reported as a vermifuge14 while the aqueous 

decoction of the dried liana bark was found to have anti-haemorrhoidal 

activity.15 The plant has been used over the years in traditional medicine 

for the treatment of malaria.16 The methanol extract of the plant 

displayed good activity against the plasmodium parasite in a murine 

model.17  

There are several reports of serious toxicity and adverse effects 

resulting from the use of herbal medicines. This has been linked to their 

indiscriminate use on the presumption that since they are of natural 

origin, they will automatically be less toxic and safe. Sixty percent (60 

%) of the respondents in a survey conducted in South-East Nigeria 

believed that herbal medicines are safe and effective.18 This assumption 

is not always true. Some documented reports of adverse effects due to 

the use and consumption of herbal medicines include: hepatotoxicity 

due to Pyrrozolidine alkaloids found in some herbal medicines 

containing Gynura segetum and other plants.19–21 Several 

phytochemicals such as Aristocholic acid derivatives found in 

Aristolochia, Bragantia and Asarum species,22 the triterpene glycoside 

Glycrrrhizin found in Glycyrrhiza glabra23,24 and anthraquinone 

derivatives found in plants such as Rheum officinale25 have all been 

linked to kidney injury. There are other reports of death from Cardiac 

arrest caused by the alkaloid Aconitine found in various Aconitum 

species.26,27 The toxic effects associated with herbal medicines have 

been linked to both their inherent toxicity and toxicities induced by the 

presence of contaminants.28 

There are a few studies that have reported the toxicological properties 

of some extracts of Landolphia owariensis. For example, the acute 

toxicity of the dried liana bark of the plant was evaluated in Wistar rats 

and the LD50 was found to be above 5,000 mg/Kg.29 The methanol leaf 

extract of the plant was similarly found to have an LD50 of greater than 

5,000 mg/Kg17 while the aqueous leaf extract of the plant was found to 
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Landolphia owariensis is a liana used traditionally to treat malaria and other conditions in parts 

of sub-Saharan Africa. This study was aimed at comparing the acute oral toxicity of various leaf 

extracts of the plant in Wistar rats. Crude extracts of L. owariensis leaves were prepared by 

extracting successively with n-hexane, dichloromethane, ethylacetate, methanol, and water. In the 

acute toxicity test, a single dose of 2000 mg/kg body weight of each extract was administrated 

orally to groups of female Wistar rats. On day 14, blood samples and the organs (heart, lungs, 

liver, kidney, and spleen) of each animal were collected after they had been sacrificed. The effects 

of the various extracts on haematological parameters and organ histology were then evaluated. 

Data were analyzed using one-way ANOVA followed by Tukey’s test. The n-hexane extract 

significantly increased the leucocyte count (P < 0.05) compared with the control. It was further 

observed that treatment with the n-hexane, dichloromethane, and ethylacetate extracts of the plant 

produced significant changes (P<0.05) in platelet larger cell ratio (P-LCR), Haemoglobin (HGB) 

and haematocrit (HCT) respectively as compared with the control group. Histopathological 

examination of the organs revealed rhabdomyolysis in the heart and mild liver inflammation in 

the groups that received the n-hexane and dichloromethane extract of L. owariensis. The study 

revealed a median lethal dose (LD50) of greater than 2000 mg/kg body weight for all the extracts 

of L. owariensis since no mortality was observed at 2000 mg/kg. The n-hexane and 

dichloromethane extracts of the plant were found to be the most toxic  
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have an LD50 of 3370 mg/Kg.30 It has been established that the part of 

the plant, as well as the extraction solvent used, can influence the 

toxicity observed and therefore the value of LD50 obtained.31 To the best 

of our knowledge, there is no study where the acute oral toxicity of the 

leaf extracts of L. owariensis obtained using various solvents was 

evaluated comparatively. If L. owariensis is to stand any chance of 

being developed further into a useful medicine for human use, it is 

important to fully establish its safety and toxicological profile. This 

study aimed at evaluating the acute oral toxicity of various extracts of 

the leaves of the plant obtained through extraction with solvents of 

varying polarity in rats. This information when combined with 

information on the biological activities of the plant leaf extracts will 

help guide the choice of the specific solvent extracts of the plant with a 

better safety margin. 

 

Materials and Methods 

Collection and identification of the plant 

The leaves of Landolphia owariensis were collected from their natural 

habitat in Toro LGA in Bauchi State, Nigeria in August 2020. The plant 

was identified and authenticated by a taxonomist (Mr. J.J. Azila) at the 

Federal College of Forestry, Jos, Plateau State. A Voucher specimen 

(with voucher number FHJ 301) was also deposited at the Herbarium of 

the same institution. 

 

Preparation of plant material 

The leaves were washed with water and air dried under shade to 

constant weight at room temperature. Dried leaves were pulverized with 

the aid of an electric blender. The pulverized leaves (2 Kilograms) were 

extracted successively by maceration with 5 Liters each of n-Hexane, 

Dichloromethane, Ethylacetate, Methanol, and Water. The extracts 

were then concentrated using a rotary evaporator (40-50○C) while the 

aqueous extract was lyophilized and stored at 4○C before use.  

 

Phytochemical screening 

The major classes of phytochemical constituents present in the various 

leaf extracts were determined according to established methods.32  

 

Preparation of animals 

Female Wistar rats weighing between 20 -30 grams each were randomly 

selected, marked to permit individual identification, and kept in their 

cages for at least 5 days before dosing to allow for acclimatization to 

the laboratory conditions. The temperature in the experimental animal 

room was 25ºC ± 3ºC and relative humidity ranged between 30% - 70%. 

Lighting was 12 hours light and 12 hours dark cycles. The animals were 

fed conventional laboratory diets with free access to drinking water. 

 

Acute Oral Toxicity Studies of the Extracts 

The experimental protocol was approved by the Ethical committee 

animal experimental unit of the Department of Pharmacology and 

Toxicology, University of Jos with reference number: UJ/FPS/F17-

00379. The procedure described by the Organization of Economic 

Cooperation and Development (OECD) in the guideline for testing of 

chemicals; Acute Oral Toxicity – Acute Toxic Class Method33 was used 

for the acute toxicity study. Seven groups of three (3) female Wistar rats 

each were administered orally a single dose of 2000 mg/kg of the 

various extracts of Landolphia owariensis leaves. The two (2) control 

groups received distilled water and diluted dimethylsufoxide (0.1 %) of 

the same volume respectively. After the treatment, animals were 

observed for 1, 2, and 4 hours, then over 24 hours, and subsequently 

daily for 14 days for signs of toxicity. No death was recorded in the first 

step and the procedure was repeated in the second step. The 

observations made included changes in the skin and fur, eyes and 

mucous membrane, respiration, urination, drowsiness, sedation, tremor, 

diarrhea, change in body weights, food intake, water intake, behavioural 

changes, and mortality for a period of 14 days post-treatment.34, 35 The 

body weights of the rats in all the groups were determined on Day 1 of 

the study (before extract administration), Day 7, and Day 14 

representing the end of the experiment. Thereafter, all surviving animals 

were euthanized with chloroform and sacrificed on day 14 for sample 

collection. 

 

Sample collection 

Blood samples were collected before sacrificing the animals in EDTA-

treated sample bottles by retro-orbital puncture using capillary tubes for 

haematological studies. After the rats were sacrificed, the heart, lungs, 

liver, kidney, and spleen were excised for histopathological 

assessment.36  

 

Histopathological examination 

The heart, lungs, liver, kidney, and spleen were fixed in NaCl buffer 

containing 10% formalin.  The processed tissues were embedded in 

paraffin wax and sections (5 μm thickness) were cut with a microtome, 

stained with haematoxylin and eosin dyes then assessed on a 

microscope at X100 magnification. Changes in tissue architecture as 

compared to the normal structure were recorded.  

 

Haematological analyses 

Haematological analyses of the blood were performed using an 

Automated haematology analyzer (SM9000, England) to measure the 

following haematological parameters: red blood cell (RBC) count, 

leukocyte (WBC) count, haemoglobin (Hb), haematocrit (HCt), mean 

corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), 

mean corpuscular haemoglobin concentration (MCHC), platelet and 

lymphocyte counts. 

 

Statistical analysis 

Statistical analysis was performed using GraphPad Prism software. 

Results were presented as mean ± SEM. The differences between 

samples were analyzed by one-way analysis of variance (ANOVA). 

Tukey’s post-hoc test was performed to determine statistical 

significance at p-value of 0.05. 

 

Results and Discussion  

The use of medicinal plants to treat human diseases is almost as old as 

mankind. They are recognized to play an important role in meeting the 

healthcare needs not just in low- and middle-income countries where 

the majority of the populace depend on them but also increasingly in 

developed countries where their popularity is on the rise. Despite the 

foregoing, toxicity due to the use of medicinal plants remains a problem 

that is sometimes under-reported. It has been estimated that about 2 % 

of intoxications and 0.2 % of toxicity deaths are linked to plants.37 Also, 

the use of herbal supplements and medicines has been implicated in up 

to 20 % of all drug-induced hepatotoxicity in developed countries.38 It 

is, therefore, necessary to carry out an in-depth evaluation of the 

potential toxicological effects that may be caused by plants used in 

traditional medicine. 

In this study, the n-hexane, and dichloromethane extracts of L. 

owariensis had percentage yields of 2.91 and 2.38 % respectively 

(Table 1) after extraction but linking this to the results of the 

phytochemical screening, it was observed that these extracts only 

contained a limited number of phytochemical classes as seen by the 

observation that the n-hexane extract contained mostly fats and oils in 

addition to steroids and cardiac glycosides while the dichloromethane 

extract contained only steroids and cardiac glycosides (Table 2). 

 

Table 1: Yield of the various extracts of Landolphia owariensis 

leaves 
 

Extract % Yield  

n-Hexane 2.38 

Dichloromethane 2.91 

Ethylacetate 0.75 

Methanol 2.50 

Water 1.36 
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Table 2: Phytochemical constituents of the leaves of Landolphia owariensis 
 

Constituent n-Hexane Dichloromethane Ethylacetate Methanol Water 

Alkaloids - - + - - 

Saponins - - - + + 

Tannins - - + + + 

Anthraquinones - - - - - 

Cardiac glycosides + + + + + 

Steroids & Triterpenoids + + + + + 

Flavonoids - - + + + 

Carbohydrates - - + - + 

Fixed oil and Fats + - - - - 

Key: + = Present, - = Absent 

 

 
Figure. 1: Cross section of representative samples of heart tissue from experimental groups stained with hematoxylin and eosin stain 

100 ×. (A) Control rat administered distilled water showing normal architecture, (B) Rat from the group that received n-Hexane extract 

of L. owariensis (LOHE) showing rhabdomyolysis (C) Rat from the group that received dichloromethane extract of L. owariensis 

(LODE) showing rhabdomyolysis. 
 

On the other hand, the ethylacetate, methanol, and water extracts had 

lower extraction yields of 0.71, 2.50 and 1.36 % respectively though 

they contained a greater diversity of phytochemical classes as can be 

seen from the phytochemical screening results which showed that the 

ethylacetate extract contained alkaloids, tannins, flavonoids, 

carbohydrates and the methanol extract tested positive for saponins, 

tannins, cardiac glycosides, and flavonoids while the water extract 

contained saponins, tannins, cardiac glycosides, steroids, flavonoids, 

and carbohydrates. The diversity of phytochemicals obtained in these 

extracts may be linked to the fact that these solvents which range from 

intermediate polarity (ethylacetate) to strongly polar (water) have 

greater extractive power as compared to non-polar solvents. The result 

from this study agrees with a previous study on the methanol extract of 

the plant leaves which were found to contain alkaloids, flavonoids, 

saponins, tannins, and steroids.17 Similar phytochemical constituents 

were also found in another study with a yield of 17.80 % however 

obtained from the methanol leaf extract.10 The slight differences in the 

phytochemical constituents found in the present study as compared to 

previous studies may be due to differences in the soil quality and 

composition and also climatic conditions in the different geographical 

locations where the plant materials used were collected from. 

In the acute toxicity studies, no mortality was observed in all the groups 

within 14 days after extract administration. The animals also did not 

display visible signs of acute toxicity such as salivation, aggression, 

rising furs, and writhing during this period. The median lethal dose 

(LD50) of the extracts was estimated to be above 2000 mg/kg. This 

figure falls in category 5 of the Globally Harmonized Categorization 

System (GHS). The data obtained indicated no statistically significant 

differences between control and extract-treated rats in the amount of 

food and water consumed. There were also no statistically significant 

differences in their weights after 14-day treatment with the extracts as 

compared to their initial weights. The LD50 from this study agrees with 

a previous study on the alkaloid-rich fraction of the ethanol leaf extract 

of the plant where an LD50 of greater than 2,000 mg/Kg was similarly 

obtained.39 In other studies, an LD50 of greater than 5,000 mg/kg was 

reported with the Ethanol, Methanol, Water, Hexane, and Acetone 

extracts of L. owariensis leaves40 while an LD50 of greater than 3000 

mg/Kg was obtained for the hydroethanolic bark extract of the plant 

when applied intraperitoneally.41 It is pertinent to note that in all the 

previous reports in literature, there is no record of death of animals that 

received extracts of this plant. Another study on the aqueous leaf extract 

of the plant30 indicates an LD50 of 3370 mg/Kg. This same study also 

found a slight increase in some liver enzymes (ALT, AST, ALP) in the 

serum but this increase was not significant when compared to the 

control.  

Histopathological studies of the heart of the rats showed evidence of 

rhabdomyolysis in the groups administered the n-hexane and 

dichloromethane extract of L. owariensis while the other groups showed 

normal architecture (Figure 1). Similar results were obtained for the 

liver of the animals which demonstrated that the n-hexane and 

dichloromethane extracts were mildly toxic at the given dose revealing 

signs of inflammation (Figure 2), whereas the methanol extract 

produced hepatocyte necrosis at 2000 mg/kg in comparison with the 

control group. No histological abnormalities were observed in the 

kidneys of the animals in all the groups compared to the control. The 

lungs of the animals of the groups that received the n-hexane, methanol, 

and water extracts showed evidence of pulmonary congestion while the 

group that received the dichloromethane extract of the plant showed 

signs of inflammation (Figure 3). The spleen of the animals in the 

various groups was normal except for the group that received the n-

hexane and methanol extract of the plant which showed signs of 

extramedullary haemopoeisis (Figure 4). Histological examination of 

tissues helps to reveal any damage to the normal architecture of the 

tissues. In this study, the heart of the rats showed evidence of 
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rhabdomyolysis in the groups that received the n-hexane and 

dichloromethane extract of L. owariensis while the other groups showed 

normal architecture. There are a few reports in literature on 

rhabdomyolysis due to herbal medicines or extracts.42,43 Similar results 

were obtained in the liver of the animals which demonstrated that the n-

hexane and dichloromethane extracts were slightly toxic at the given 

dose revealing signs of mild inflammation. Another important 

observation of the histopathological examination was that the methanol 

extract produced hepatocyte necrosis at 2000 mg/kg in comparison with 

the control group. This agrees with a previous study in which the 

activity of alkaline phosphatase in the liver of the rat that received 

Landolphia owariensis methanol leaf extract was found to decrease 

though this decrease was not statistically significant.44 The kidneys of 

the animals in all the groups were normal as compared to the control. 

Upon examination of the lungs of the animals, it was found that the 

groups that received the n-hexane and methanol extracts showed 

evidence of pulmonary congestion while the group that received the 

dichloromethane extract of the plant showed signs of inflammation. 

Constituents of some medicinal plants such as Avena sativa, Panax 

ginseng, and Sauropus androgynous have previously been implicated 

in causing lung injury.45 The spleen of the animals in the various groups 

were normal except for the group that received the n-hexane and 

methanol extract of the plant which showed signs of extramedullary 

haemopoeisis with giant cells. At this point, it may be difficult to 

conclude if these observed pathological changes in the various organs 

are transient in nature or if they are suggestive of long-term damage. 

This can only be ascertained after chronic toxicity studies hence there 

is need to exercise restraint in interpreting the results. 

 

 
Figure. 2: Cross section of representative samples of liver tissue from experimental groups stained with hematoxylin and eosin stain 100 

×. (A) Control rat administered distilled water showing normal architecture, (B) Rat from the group that received n-Hexane extract of L. 

owariensis (LOHE) showing inflammation (C) Rat from the group that received dichloromethane extract of L. owariensis (LODE) 

showing inflammation. (D) Rat from the group that received methanol extract of L. owariensis (LOME) showing mild hepatocyte 

necrosis. 
 

 
Figure. 3: Cross section of representative samples of lung tissue from experimental groups stained with hematoxylin and eosin stain 100 

×. (A) Control rat administered distilled water showing normal architecture, (B) Rat from the group that received n-Hexane extract of L. 

owariensis (LOHE) showing inflammation and pulmonary congestion (C) Rat from the group that received dichloromethane extract of 

L. owariensis (LODE) showing inflammation and lung abscess. (D) Rat from the group that received methanol extract of L. owariensis 

(LOME) pulmonary congestion. (E) Rat from group that received water extract of L. owariensis (LOWE) showing pulmonary congestion. 
 

Hematological parameters obtained for the rats (Table 3) showed that 

there was a significant increase (P<0.05) in white blood cell (WBC) 

count for the group that received the n-hexane extract of the plant while 

the other groups did not experience any significant changes.  In 

addition, it was observed that they were no significant changes in the 

platelet count for all the groups as compared to the control group. Also, 

there was no significant change in red blood cell (RBC), MCV, MCH, 

RDW-SD, RDW-CV, MPV, and PCT in the extract-treated groups of 

rats compared to the control. On the other hand, treatment with the n-

hexane, dichloromethane, and ethylacetate extract of the plant produced 
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significant changes (P<0.05) in P-LCR, Haemoglobin (HGB), and HCT 

respectively as compared with the control group (Table 4). The n-

hexane extract of the plant (LOHE) caused a statistically significant 

increase in WBC count. A condition known as leukocytosis which can 

occur in response to infection, injury, or acute stress.46 It is likely that 

the n-hexane extract triggered an immune reaction which led to 

increased WBC production. It was also observed that all the extracts 

produced statistically significant changes in granulocyte count as 

compared to the control group. The lymphocyte count was similarly 

deranged for the groups that received LOHE, LODE, LOEE, and 

LOWE, though the derangements were to different extents. A review of 

existing literature on the plant shows that this study is the first report of 

extracts of L. owariensis producing such changes in these 

haematological indices and it is a cause for concern that may require 

further investigation. Furthermore, the n-hexane, dichloromethane, and 

ethylacetate extract of the plant produced significant changes (P<0.05) 

in P-LCR, Haemoglobin (HGB), and HCT respectively as compared 

with the control group while the water extract produced significant 

changes in MCHC and PDW. The changes in these parameters (P-LCR, 

HGB, HCT, MCHC, and PDW concentrations) may imply that the 

extracts interfered with the normal production of hemoglobin within 

RBCs which is an indication of toxicity.47 The statistically significant 

decrease in Haemoglobin levels obtained for the LODE group is similar 

to the result obtained in a previous study30 where rats that received 

aqueous extracts of L. owariensis leaves also showed decreased 

haemoglobin level and this was indicative of haemolysis of red blood 

cells. 

 

Conclusion 

The study indicates that the various extracts of the leaves of Landolphia 

owariensis did not produce severe toxicity when administered in a 

single dose following the OECD guidelines for acute oral toxicity. 

However, some changes in haematological parameters and histological 

presentation of some organs of animals that received the extracts were 

observed. The n-hexane and dichloromethane extracts of the plant 

consistently produced toxic effects and there may be need for caution 

and vigilance in the medicinal use of these particular extracts of the 

plant. 
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Figure. 4: Cross section of representative samples of spleen tissue from experimental groups stained with hematoxylin and eosin stain 

100 ×. (A) Control rat administered distilled water showing normal architecture, (B) Rat from the group that received n-Hexane extract 

of L. owariensis (LOHE) showing extramedullary haemopoeisis (C) Rat from the group that received dichloromethane extract of L. 

owariensis (LODE) showing extramedullary haemopoeisis. 
 

Table 3: Effect of various Landolphia owariensis extracts on white blood cells, platelets and differentials after acute toxicity studies 
 

  
LOHE LODE LOEE LOME LOWE Control 

WBC (10^9/L) 3.00 ± 0.28*** 1.20 ± 0.10 1.60 ± 0.10 1.20 ± 0.10 1.60± 0.20 1.10 ± 0.10 

LY (%) 76.35 ± 0.85* 79.35 ± 0.45** 80.95 ± 0.55** 70.50 ± 4.90 77.60 ± 4.70* 56.40 ± 0.70 

MID (10^9/L) 7.35 ± 0.25** 6.50 ± 0.50** 7.30 ± 0.10** 9.70 ± 0.60# 9.75 ± 0.15# 11.95 ± 0.75 

GR (%) 14.65 ± 0.55*** 13.35 ± 0.15*** 11.30 ± 0.20*** 11.25 ± 0.45*** 8.25 ± 0.45**** 27.85 ± 2.35 

Platelet (10^9/L) 67.50 ± 44.50# 414.50 ± 295.50# 157.50 ± 95.50# 155.50 ± 5.50# 144.00 ± 36.00# 438.00 ± 300.00 

Note: p value (P < 0.05), Highly significant ***, Moderately Significant **, Significant *, Non-significant #, WBC = White Blood Cells, LY = 

Lymphocytes, GR = Granulocytes, 

 

Table 4: Effect of various Landolphia owariensis extracts on red blood cells and other haematological indices after acute toxicity studies 
 

  
LOHE LODE LOEE LOME LOWE Control 

RBC (/L) X 10*12 0.38 ± 0.10 0.92 ± 0.67 0.15 ± 0.01 0.77 ± 0.00 0.37 ± 0.15 0.93 ± 0.16 

HGB (g/dL) 12.80 ± 10.70 4.45 ± 0.15** 5.70 ± 1.80 9.30 ± 1.10 8.70 ± 0.40 12.05 ± 7.75 

HCT (%) 2.00 ± 0.40 5.30 ± 3.60 0.95 ± 0.25*** 2.15 ± 0.75 1.40 ± 0.30 5.30 ± 0.90 

MCV (fL) 56.25 ± 3.95 64.00 ± 7.30 64.55 ± 12.85 60.15 ± 0.35 53.85 ± 2.45 57.85 ± 0.15 

MCH (pg) 287.50 ± 212.50 100.55 ± 71.45 373.60 ± 95.10 322.85 ± 18.75 367.65 ± 9.55 148.25 ± 108.85 
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MCHC (g/dL) 555.15 ± 423.95 152.25 ± 100.65 591.05 ± 33.95 577.20 ± 8.50 729.95 ± 24.55*** 259.65 ± 190.35 

RDW-SD (fL) 39.55 ± 5.35 62.00 ± 17.10 45.95 ± 9.65 46.00 ± 1.00 39.85 ± 1.35 39.50 ± 3.20 

RDW-CV (%) 15.30 ± 1.20 21.50 ± 4.00 17.00 ± 6.10 16.45 ± 0.95 15.85 ± 0.25 15.10 ± 1.20 

MPV (fL) 7.30 ± 0.10 10.80 ± 0.40 10.65 ± 1.25 9.85 ± 0.35 7.50 ± 0.30 8.65 ± 0.45 

PDW (%) 9.30 ± 0.40 14.60 ± 1.30 15.15 ± 3.85 12.90 ± 0.20 29.30 ± 0.50** 11.50 ± 0.00 

PCT (%) 0.05 ± 0.04 0.43 ± 0.30 0.15 ± 0.08 0.15 ± 0.01 0.09 ± 0.02 0.39 ± 0.28 

P-LCR (%) 1.80 ± 0.60*** 28.80 ± 0.20 24.05 ± 8.65 17.70 ± 4.80 7.45 ± 1.15 14.10 ± 3.60 

Note: RBC = Red Blood Cells; HGB =Hemoglobin; HCT = Hematocrit (or Packed Cell Volume, PCV); MCV = Mean Corpuscular Volume; MCH = 

Mean Corpuscular Hemoglobin; MCHC = Mean Corpuscular Hemoglobin Concentration; RDW-SD = Standard Deviation in Red Cell Distribution Width; 

RDW-CV = Coefficient of Variation in Red Cell Distribution Width; MPV = Mean Platelet Volume; PDW = Platelet Distribution Width; PCT = 

Procalcitonin; P-LCR = Platelet Larger Cell Ratio; LOHE = L. owariensis n-hexane extract; LODE = L. owariensis dichloromethane extract; LOEE = L. 

owariensis ethylacetate extract; LOME = L. owariensis methanol extract and LOWE = L. owariensis water extract;. Values are represented as mean + SD 

of triplicates (n = 3). *p < 0.05, **p < 0.01,***p < 0.001 indicate significant changes in comparison with the control 

 

Acknowledgements 

This research was funded by an International Foundation for Science 

(IFS) Individual research grant F 6280-1 awarded to Ukpe Ajima for 

which the authors are grateful. The authors also wish to appreciate Dr. 

O. Mosugu of the Department of Morbid Anatomy, Bingham 

University Teaching Hospital, Jos, Nigeria for his assistance with the 

histology procedures 

 

References 

1. Burkill H. The useful plants of West tropical Africa. 2nd 

Edition. Kew: Royal Botanic Gardens; 2004. 1312 p.  

2. Baumgärtel C, Lautenschläger T. The genus Landolphia 

P.Beauv. (Apocynaceae): A comprehensive review on its 

ethnobotanical utilizations, pharmacology and nutritional 

potential. J. Ethnopharmacol. 2023; 303:115946.  

3. Ajao AA, Mukaila YO, Sabiu S. Wandering through 

southwestern Nigeria: An inventory of Yoruba useful 

angiosperm plants. Heliyon. 2021; 8(1):e08668. Doi: 

10.1016/j.heliyon.2021.e08668 

4. Asante-Kwatia E, Mensah AY, Baidoo MF, Asomaning GA. 

Quality control standardization of the leaves and root of 

Landolphia owariensis (Apocynaceae). J Phytopharm. 2019; 

8(4):185–91.  

5. Oke JM, Hamburger O. Screening of Some Nigerian 

Medicinal Plants for Antioxidant Activity Using 2, 2, 

Diphenyl-Picryl-Hydrazyl Radical. African J. Biomed Res. 

2002; 5:77–9.  

6. Awah FM, Uzoegwu PN, Ifeonu P, Oyugi JO, Rutherford J, 

Yao X, Fehrmann F, Fowke KR, Eze MO. Free radical 

scavenging activity, phenolic contents and cytotoxicity of 

selected Nigerian medicinal plants. Food Chem. 2012; 

131(4):1279–86. Doi: 10.1016/j.foodchem.2011.09.118 

7. Olaleye SB, Owoyele VB, Odukanmi AO. Antiulcer and 

gastric antisecretory effects of Landolphia owariensis 

extracts in rats. Niger J. Physiol Sci  Off Publ  Physiol Soc 

Niger. 2008; 23(1–2):23–6.  

8. Owoyele BV, Olaleye SB, Oke JM, Elegbe RA. Anti-

Inflammatory and Analgesic Activities of Leaf Extracts of. 

Afr J. Biomed Res. 2001; 4:131–3.  

9. Nwaogu LA, Alisi CS, Ibegbulem CO, Igwe CU. 

Phytochemical and antimicrobial activity of ethanolic extract 

of Landolphia owariensis leaf. African J. Biotechnol. 2007; 

6(7):890–3.  

10. Ebi GC, Ofoefule SI. Investigations into the folkloric 

antimicrobial activities of Landolphia owrrience. Phyther 

Res. 1997; 11(2):149–51.  

11. Galadima A, Kabiru A, Garba ZN. Phytochemical, 

antimicrobial and Heavy Metals Studies of Landolphia 

owariensis Leaves Extract. Int J. Chem. 2010; 20:281–6.  

12. Iombor TT, Anyam JV. Epicarp of the Fruit of Landolphia 

Owariensis Is Rich in Medicinal Phytochemicals and Has 

Broad Spectrum Antimicrobial Potential. Int J. Curr Res 

Chem Pharm Sci. 2015; 2(5):82–90.  

13. Obute GC. Ethno-medicinal Plant Resources of Eastern 

Nigeria. 2005. 9 p 

14. Odugbemi T, Akinsulere O. Medicinal Plants by Species 

names. Outlines and Pictures of Medicinal Plants from 

Nigeria. Lagos: University of Lagos Press.; 2006. 158 p.  

15. Yaya F, Bernard GN, Yvette F, Ishmael DL, Bamba KD, 

Claude KAL. Anti-haemorrhoidal Activity of the Decoction 

of Liana Bark from Landolphia owariensis P . Beauv. 

(Apocynaceae). Int J. Sci Res. 2021; 10(6):522–30.  

16. Dkhil MA, Al-Quraishy S, Al-Shaebi EM, Abdel-Gaber R, 

Thagfan FA, Qasem MAA. Medicinal plants as a fight 

against murine blood-stage malaria. Saudi J. Biol Sci. 2021; 

28(3):1723–38. Doi: 10.1016/j.sjbs.2020.12.014. 

17. Ezike AC, Okonkwo CH, Akah PA, Okoye TC, Nworu CS, 

Mbaoji FN, Nwabunike IA, Onyeto CA. Landolphia 

owariensis leaf extracts reduce parasitemia in Plasmodium 

berghei-infected mice. Pharm Biol. 2016; 54(10):2017–25.  

18. Amorha KC, Nwabunike IA, Okwumuo BM, Ayogu EE, 

Nduka SO, Okonta MJ. Use of herbal medicines in a 

Nigerian community and their reported adverse effects: A 

pilot study. Trop J. Pharm Res. 2018; 17(10):2067–72.  

19. Yang XQ, Ye J, Li X, Li Q, Song YH. Pyrrolizidine 

alkaloids-induced hepatic sinusoidal obstruction syndrome: 

Pathogenesis, clinical manifestations, diagnosis, treatment, 

and outcomes. World J Gastroenterol. 2019; 25(28):3753-

3763. Doi: 10.3748/wjg.v25.i28.3753. 

20. Ma C, Liu Y, Zhu L, Ji H, Song X, Guo H, Yi T. 

Determination and regulation of hepatotoxic pyrrolizidine 

alkaloids in food: A critical review of recent research. Food 

Chem Toxicol. 2018; 119:50–60. Doi: 

10.1016/j.fct.2018.05.037 

21. Letsyo E, Jerz G, Winterhalter P, Beuerle T. Toxic 

pyrrolizidine alkaloids in herbal medicines commonly used 

in Ghana. J. Ethnopharmacol. 2017; 202:154–61. Doi: 

10.1016/j.jep.2017.03.008. 

22. Han J, Xian Z, Zhang Y, Liu J, Liang A. Systematic 

Overview of Aristolochic Acids: Nephrotoxicity, 

Carcinogenicity, and Underlying Mechanisms. Front 

Pharmacol. 2019; 10. Doi: 10.3389/fphar.2019.00648 

23. Kiliś-Pstrusińska  K, Wiela-Hojeńska A. Nephrotoxicity of 

Herbal Products in Europe-A Review of an Underestimated 

Problem. Int J. Mol Sci. 2021; 22(8):4132. Doi: 

10.3390/ijms22084132. 

24. Gabardi S, Munz K, Ulbricht C. A review of dietary 

supplement-induced renal dysfunction. Clin J. Am Soc 

Nephrol. 2007; 2(4):757-65. Doi: 10.2215/CJN.00500107.  

25. Kwan TH, Tong MKH, Leung KT, Lai CK, Poon WT, Chan 

YW, Lo WH, Au TC. Acute renal failure associated with 

prolonged intake of slimming pills containing 

anthraquinones. Hong Kong Med J. 2006; 12(5):394–7.  



                               Trop J Nat Prod Res, July 2023; 7(7):3558-3564                 ISSN 2616-0684 (Print) 

                                                                                                                                                  ISSN 2616-0692 (Electronic)  

 

3564 

 © 2023 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License 

 

26. Li H, Liu L, Zhu S, Liu Q. Case reports of aconite poisoning 

in mainland China from 2004 to 2015: A retrospective 

analysis. J. Forensic Leg Med. 2016; 42:68-73. Doi: 

10.1016/j.jflm.2016.05.016  

27. Britza SM, Byard RW, Musgrave IF. Traditional Chinese 

medicine-associated nephrotoxicity and the importance of 

herbal interactions – An overview. Pharmacol Res - Mod 

Chinese Med. 2022; 3:100099. Doi: 

10.1016/j.prmcm.2022.100099 

28. Woo CSJ, Lau JSH, El-Nezami H. Herbal Medicine. 

Toxicity and Recent Trends in Assessing Their Potential 

Toxic Effects. In: Advances in Botanical Research. 

Academic Press Inc.; 2012. p. 365–84.  

29. Ismael DL, Yaya F, Claude KAL, José LA. Evaluation of the 

Acute Toxicity of Liana Bark of Landolphia Owariensis P. 

Beauv. (Apocynaceae). Int J Res -GRANTHAALAYAH. 

2020; 8(4):167–72. Doi: 

10.29121/granthaalayah.v8.i4.2020.22 

30. Nwogu L, Igwe C, Emejulu A. Effects of Landolphia 

owariensis leaf extract on the liver function profile and 

haemoglobin concentration of albino rats. African J. 

Biochem. 2008; 2(12):240–2.  

31. Omage SO, Orhue NEJ, Omage K. Evaluation of the 

phytochemical content, in vitro antioxidant capacity, 

biochemical and histological effects of Dennettia tripetala 

fruits in healthy rats. Food Sci Nutr. 2019; 7(1):65–75. Doi: 

10.1002/fsn3.792 

32. Amalia   A,   Nugraha   MFI,   Sukenda S,   Elya   B. In Vitro 

Phytochemical,  Antioxidant,  and  Antibacterial Evaluations  

of Various Extracts  of Eleocharis  dulcis (Burm.f.)  Trin.  ex  

Hensch. Trop  J.  Nat  Prod Res. 2023; 7(5):2911-2918 Doi: 

10.26538/tjnpr/v7i5.11 

33. OECD. The Organization of Economic Co-operation and 

Development Guidelines Test No. 423: Acute Oral toxicity - 

Acute Toxic Class Method. OECD Guidelines for the 

Testing of Chemicals. 2001.  

34. Da Silva RO, Andrade VM, Bullé Rêgo ES, Azevedo Dória 

GA, Santos Lima B Dos, Da Silva FA, Araujo AAS, Junior 

RLC, Cardoso JC, Gomes MZ. Acute and sub-acute oral 

toxicity of Brazilian red propolis in rats. J. Ethnopharmacol. 

2015; 170:66-71. DOI: 10.1016/j.jep.2015.05.009 

35. Da Silva ARH, Moreira LDR, Brum EDS, De Freitas ML, 

Boligon AA, Athayde ML, Roman SS, Mazzanti CM, 

Brandao R. Biochemical and hematological effects of acute 

and sub-acute administration to ethyl acetate fraction from 

the stem bark Scutia buxifolia Reissek in mice. J. 

Ethnopharmacol. 2014; 153(3):908-16. DOI: 

10.1016/j.jep.2014.03.063  

36. Ogbeide KO, Akhigbe UI, Unuigbe AC, Erharuyi O, Imieje 

V, Benjamin OG, Ikeke K, Ayeni B, Irabor E, Owolabi BJ, 

Falodun A. Haematological and Biochemical Examination of 

Pulcherrimin A isolated from Caesalpinia pulcherrima stem 

bark. Trop J. Nat Prod Res. 2021; 5(11):2011–2015. Doi: 

10.26538/tjnpr/v5i11.20. 

37. Peacok MB, Crespo MFS, Rivas CAB, Jackson LP. Cases of 

poisoning caused by toxic plants seen at a toxicological 

information service. Rev Cuba plantas med. 2009; 14(2):1–

8.  

38. Ortega-Chavarría MJ, Mellado-Orellana R, Vega-López CA, 

Valdivia-Balbuena M, Córdova-Pluma VH. Herbalist 

medicine as cause of hepatotoxicity. Myths and realities. 

Med Int Mex. 2022; 38(5):1019-1024. 

39. Ibekwe NN, Ibekwe NN, John-Africa LB. Anti-

inflammatory Effect of the Alkaloid-rich Fraction of 

Landolphia owariensis. Niger J. Pharm Res. 2021; 17(1):39–

44.  

40. Nwaji NN, Ojo OO, Ayinla ZA, Mgbenka UR, Nkwor AN, 

Onuoha MO. Antioxidant and Angiotensin Converting 

Enzyme Inhibition Activity of Landophia owariensis. Int J. 

Pharmacogn Phytochem Res. 2016; 8(6):871–80.  

41. Oyinbo CA, Igbigbi PS, Avwioro GO. Landolphia 

owariensis Attenuates Alcohol-induced Cerebellar 

Neurodegeneration: Significance of Neurofilament Protein 

Alteration in the Purkinje Cells. Folia Med (Plovdiv). 2016; 

58(4):241–9.  

42. Sakaci T, Koc Y, Basturk T, Sinangil A, Ahbap E, Kara E, 

Sevinc M, Akgol C, Sahutoglu T, Ucar ZA, Kayalar AO, 

Caglayan FB, Ünsal A. Unusual Cause of Rhabdomyolysis 

Causing Acute Renal Failure: Achillea millefolium and 

Rheum palmatum Plants. Int J. Med Pharm Case Reports. 

2014; 3(1):15–9. DOI: 10.9734/IJMPCR/2015/14620   

43. Bianchi A, Cantù P, Firenzuoli F, Mazzanti G, Menniti-

Ippolito F, Raschetti R. Rhabdomyolysis caused by 

Commiphora mukul, a natural lipid-lowering agent. Ann 

Pharmacother. 2004; 38(7–8):1222–5.  

44. Ilesanmi FF, Balogun EA, Ilesanmi OS. Comparative effect 

of chronic administration of chloroquine phosphate and 

methanol extract of Landolphia owariensis on the activities 

of rat enzymes. J. Appl Pharm Sci. 2011; 1(6):72–4.  

45. Abe M, Tsushima K, Tatsumi K. DLI Induced by Herbal 

Medicine: What Are the Characteristics of DLI due to Herbal  

Medicines? Drug-Induced Lung Injury. 2018. p. 177–99.  

46. Widick P, Winer ES. Leukocytosis and Leukemia. Prim Care 

Clin Office Prac. 2016; 43(4): 575-587. Doi: 

10.1016/j.pop.2016.07.007. 

47. da Silva MGC, Amorim RNL, Câmara CC, Fontenele Neto 

JD, Soto-Blanco B. Acute and Sub-Chronic Toxicity of 

Aqueous Extracts of Chenopodium ambrosioides Leaves in 

Rats. J. Med Food. 2014; 17(9):979–84. Doi: 

10.1089/jmf.2013.0134 

  

 

 


