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Abstract 

Alysicarpus glumaceus (Vahl D.C), family-

leguminosae is used traditionally for a 

number of ailments in Nigeria, as well as in 

other African countries, Asia and middle 

east. The leaf is taken orally for thrush, 

sores and asthma. While root decoction is 

taken for coughs and its combination with 

leaf sap is taken for diarrhea and as an 

abortifacient. The aerial parts are used for 

the management of neuropsychiatric 

disorders mainly depression and currently 

been used by drivers in combination with 

tea to keep alert on long drive in northern 

Nigeria. The aim of this work was to 

determine the median lethal dose (LD50) 

and the effect of aqueous methanol extract 

(AME) of Alysicarpus glumaceus on the 

body weight, behavioural changes, 

heamatological, histopathological 

parameters and rate of mortality after an 

acute and sub-acute toxicity study of 28 

days using three graded doses (500, 1000 & 

1500 mg/kg) in mice via the oral route. 

From the results obtained LD50 was greater 

than 5000 mg/kg, it had no significant 

effect on their body weights as well as on 

their physical behaviour. Slight lesions 

were observed in kidney and liver of 

animals given 1500 mg/kg of AME. There 

was no statistical difference (p< 0.05) 

between the control and the treated groups 

for packed cell volume and platelet count. 

These findings suggest that the AME of 

Alysicarpus glumaceus is not likely to 

produce toxic effects and suggest that the 

extract is relatively safe in mice. 

Keywords: Alysicarpus glumaceus, acute, 

sub-acute and Toxicity 

Introduction 

About three quarters of the world 

population living in developing countries 

have been estimated by World Health 

Organization (WHO) to rely upon folkloric 

remedies (mainly medicinal plants-MP) as 

one of the surest means to achieving total 

health coverage for its people (Gilani & 

Atta-ur-Rahman, 2005; Ouédraogo et al., 

2007; Antwi-Baffour, 2014; Kakooza-

Mwesige, 2015; Mensah et al., 2019). 

There is also an increase in the use of these 

folkloric remedies in the developed 

countries (Msomi & Simelane, 2018). The 

worldwide annual market for these products 

from medicinal plants was US$ 60 billion 

in 2002 (W. H. O, 2002) and reached 

US$110.2 Billion in 2020, while it is 

projected to reach US$178.4 billion by 

2026 (ReportLinkers, 2022). That is the 

reason why WHO is encouraging the 

preservation and standardization such 

preparations. In Africa, these plants 

constitute a part of the cultural heritage and 

play an important role in the daily life of 

many people (Bisi-Johnson et al., 2010) as 

they contribute to the strategies for 

reducing the burden of illnesses and death 
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due to diseases.  Over 4500 species of MP 

exist in Nigeria, making it the 11th Country 

in Africa for diversity (Vasisht & Kumar, 

2004). One of such medicinal plants used in 

Nigeria is Alysicarpus glumaceus (Vahl) 

DC, though not only indigenous to west 

Africa also commonly found in Kenya, 

Djibouti, Ethiopia, Sudan, Swaziland, 

Tanzania, Rwanda; as well as in India and 

Yemen (Burkill, 1985). 

Alysicarpus glumaceus is commonly 

known as Alyce clover, alysicarpus, buffalo 

clover etc. A. glumaceus is very similar 

to its other species Alysicarpus 

rugosus or Alysicarpus ovalifolius during 

the vegetative stages, thus difficult to 

identify (CIRAD, 2010). A. glumaceus 

belongs to the family leguminosae. A 

shrubby, loosely branched, creeping and 

ascending non-climbing annual to 1 m high 

of the grassy savanna mostly found in 

Northern Nigeria, where it is locally known 

as gadagi in hausa and bundiya in Fulani. 

It has been reported that A. glumaceus has 

phytoconstitutents like cardiac glycosides, 

steroids, triterpenes, saponins, flavonoids, 

alkaloids, tannins. The isolation of two 

glycosidic flavonones from n-butanol 

fraction of its methanol extract  has also 

been reported (Bawa,  et al, 2012 ; Khan et 

al., 2021).  

The aerial parts of A. glumaceus are used 

for neuropsychiatric diseases especially 

depression (personal communication), the 

concoction of the leaves and roots are 

reportedly used as antimotility agents while 

the roots are used for the treatment of gout 

and oedema, as an abortifacient and as an 

antidote for snake bites. The leaf is 

generally used for wound healing (local 

application on old wounds, burns and 

leprosy), treatment of respiratory diseases 

(nasopharyngeal infections, cough, and 

asthma) and stomach aches (Vasisht & 

Kumar, 2004; Bekalo et al., 2009; Pandya, 

2009; Dukku, 2017;). A poly herbal 

preparation (gadagi tea) with Alysicarpus 

ovalifolius as the main ingredient has been 

used in Kano State-Nigeria for over fifty 

years as an herbal stimulant and energy 

drink. (Dukku, 2017; Khan et al., 2021). In 

another research, by Olorukooba et al., 

(2019), methanol aerial extract of 

A.glumaceus has been reported to have 

antiplasmodial activity. 

Despite long record of medicinal usage of 

A. glumaceus, there is dearth of information 

on its safety or toxicity profile. The purpose 

of the study is to evaluate the acute and 

subacute oral safety profile of the aqueous 

methanol extract (AME) of A. glumaceus. 

 

Materials and methods 

Plant collection 

The whole plant of A. glumaceus was 

collected from Turunku, Igabi Local 

Government Area, Kaduna State-Nigeria in 

the month of September, authenticated at 

the Department of Biological Sciences, 

Ahmadu Bello University, Zaria-Nigeria, a 

voucher specimen number (446) was 

obtained and deposited for future reference.  

Plant extraction 

Three kilogram of 20 days shade dried 

coarse aerial parts of A. glumaceus obtained 

after being size reduced in the pestle and 

mortar were used and macerated (70:30; 

methanol:water) for 10 days with 

occasional shaking. The menstruum was 

collected, filtered and allowed to 

concentrate by air drying at room 

temperature. The concentrated filterate was 

referred to as aqueous methanol extract 

(AME). The AME was successively 

partitioned into n-hexane, ethyl acetate, 

chloroform and n-butanol. These were 

subsequently concentrated as n-hexane 

(HEX), ethyl acetate (EAF), chloroform 

(CCF), n-butanol (BUT) and residual 

aqueous fraction (RAF). The AME and its 

fractions were preserved in a desiccator 

until use for further studies. 

https://www.feedipedia.org/node/335
https://www.feedipedia.org/node/335
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Animals 

Young adult albino Swiss mice (18–22 g) 

of either sex were obtained from the Animal 

house facility of Department of 

Pharmacology and Therapeutics, Ahmadu 

Bello University, Zaria-Nigeria and they 

were randomly distributed into different 

experimental groups. The animals were 

housed in standard polypropylene cages 

with uniform conditions of lighting at room 

temperature and fed on standard mouse 

feed and water ad libitum. An approval was 

obtained for the experimental protocols 

from the Ahmadu Bello University 

Committee on Animal Use and Care 

(ABUCAUC) with approval number 

ABUCAUC/2018/076.  

Chemicals and Equipment 

Chloroform (Sigma-Aldrich Chemicals), 

Formaldehyde (Fluka), Xylene (BDH Ltd 

Poole, England), EDTA bottles, 

haematocrit tube, microhaematocrit 

centrifuge reader (Hawskley model no 

1675), Beckman Coulter, colorimeter 

(Optima, Japan, model no AC 116), 

counting chamber for leukocyte count 

(Hawskley, model 0278), Metler weighing 

balance p165,  

Acute toxicity test 

The acute toxicity (LD50) was estimated 

orally in mice using Lorke’s method (1983) 

(Lorke, 1983). Dose of 10, 100, and 1000 

mg/kg were used for the first phase. The 

number of deaths in each group within 24 

hours was recorded. In the second phase 

which was deduced from the first phase, 

four mice were grouped into three groups of 

one mouse each and they were treated with 

doses of 1600, 2900, and 5000 mg/kg 

orally. They were also observed for 24 

hours as in the first phase, and final LD50 

value was determined from Lorke’s 

formula as follows: LD50 = √a×b, where a 

is the highest dose at which no death 

occurred in the second phase and b is the 

least dosage at which death occurred in the 

2nd phase. The extract was classified using 

the LD50. 

Sub-acute toxicity test 

The study was conducted in compliance 

with Organisation for Economic Co-

operation and Development (OECD) 

guidelines No. 407 (OECD, 2008). The first 

group served as control, while the 

remaining three groups were given 500, 

1000 and 1500 mg/kg of AME of A. 

glumaceus orally for 28 days. The first day 

of dosing was considered as D0, whereas 

the last day was designated as D29. On D29, 

the mice were fasted overnight before they 

were humanely euthanized by 

exsanguinations under chloroform 

anaesthesia. The brain, heart, liver, kidney, 

spleen and the gonads were dissected, 

cleansed of adhering tissues, rinsed in 

normal saline before their weights were 

measured and put in liquid paraffin for 

histopathological analysis while the blood 

was used for heamatological analysis. The 

values obtained for the control group were 

considered as the reference values; and 

statistical analysis was conducted against 

the control group. 

Behavioural, physical signs and mortality 

rate.  

All the animals were individually observed 

on daily basis for 28 days for likely 

behavioural, physical signs and mortality 

rate for up to 4 hours after the daily 

treatment. Specific attention was paid on 

changes in body weight, fur, eyes, tremors 

and convulsions. 

 Determination of hematological 

parameters  

Determination of haematological 

parameters such as red blood cell (RBC) 

count, haemoglobin (Hb), packed cell 

volume (PCV), mean corpuscular volume 

(MCV), mean corpuscular haemoglobin 

(MCH), mean corpuscular haemoglobin 

concentration (MCHC), platelet (PLT), 
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white blood cells (WBC) and WBC count 

were carried out using Beckman Coulter 

(Beckman Coulter Inc., CA, USA).  

Determination of Packed Cell Volume 

(PCV) 

The haematocrit tube was filled with 

adequately with anticoagulant treated blood 

before sealing one end of the tube with clay. 

The tube was then placed and spun for 5 

minutes in the microhaematocrit centrifuge 

(hawskley model no 1675), the PCV was 

read using the microhaematocrit centrifuge 

reader. 

Determination of heamoglobin (Hb) 

Haemoglobin was determined using the 

haemiglobincyanide (hicn) method. One 

part of whole blood was diluted drabkins 

solution to make 1:20 solution. The red 

blood cells (RBC) were heamolyzed and 

the Hbwas oxidized by the ferricyanide to 

metheamoglobin which was then converted 

by the cyanide to stable 

haemiglobincyanide. Absorbance of the 

hicn solution was read at 540nm using a 

colorimeter (optima, japan, model no AC 

116). The absorbance obtained was 

compared to that of a standard hicn solution. 

Determination of total white blood cell 

(WBC), total RBC and PLT 

The total WBC, RBC and PLT counts were 

determined by diluting the blood with the 

appropriate diluting fluids (1 in 20 for 

WBC, 1 in 100 for RBC and 1 in 20 for 

PLT). The diluted blood was then placed in 

a mounted counting chamber (hawskley, 

model 0278). The WBC and PLT were 

counted from the large squares of the 

counting chamber while the RBCs were 

counted from the small squares. 

Differential white blood cell counts 

A drop of blood was placed on one end of 

the slide with the aid of a spreader a thin 

blood film was made. The blood film was 

then stained using Leishman stain and 

dried.  The dry stained blood film was 

examined under a microscope using the oil 

immersion objective (x100). The number of 

neutrophils, lymphocyte, monocyte, 

basophil and eosinophil were noted and 

recorded from 100 WBC. 

Histopathological examination  

The brain, heart, liver, kidneys, spleen and 

the gonads were fixed in 10 % (v/v) 

formaldehyde, dehydrated through 

ascending grades of ethanol (70 %, 90 % 

and 95 % v/v), cleaned in xylene and 

embedded in paraffin wax. Tissue sections 

were prepared and stained with 

hematoxylin/eosin. The photomicrographs 

were taken at ×400 using the standard light 

microscope (Ashafa et al., 2012; Gandhare 

et al., 2013).  

 Statistical Analyses 

Results obtained were analyzed using One-

Way Analysis of Variance (ANOVA) 

followed by Bonferroni post-hoc test. Data 

obtained for the weight was analyzed using 

Repeated Measures ANOVA followed by 

Bonferoni post-hoc test. Data were 

presented as tables, figures or plates where 

necessary. Results were considered 

significant at p˃0.05. 

 

 Results 

Acute Toxicity Studies 

Median Lethal Dose (LD50) Values of 

Aqueous Methanol Extract of 

Alysicarpus glumaceus and its Fractions 

The Aqueous methanol extract of A. 

glumaceus and its fractions had their 

estimated LD50 to be greater than 5000 

mg/kg in mice using the Lockes’ method of 

1983 (Table 1).  
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Table 1: Median Lethal Dose (LD50) Values of Aqueous Methanol Extract of Alysicarpus 

glumaceus and its Fractions 

Groups LD50 values 

1. AME >5000 mg/kg 

2. HEF >5000 mg/kg 

3. EAF >5000 mg/kg 

4. CCF >5000 mg/kg 

5. NBF >5000 mg/kg 

6. RAF >5000 mg/kg 

AME- Aqueous Methanol Extract, HEF- Hexane Fraction,  

EAF- Ethyl acetate fraction, CCF-Chloroform fraction,  

NBF- n-butanol fraction, RAF- Residual aqueous fraction.  

 

Subacute Toxicity Studies of Aqueous 

Methanol Extract of Alysicarpus glumaceus  

Effect of Aqueous Methanol Extract of 

Alysicarpus glumaceus on General 

Behaviour and Mortality Following 28 days 

of Oral Administration in Mice 

The treated mice were not any different 

from the control in relation to the 

behaviour. Some little changes were 

noticed in the reflex activities across all the 

groups as from D25, changes in the fur 

pattern and slightly greenish stool started to 

appear on D26 in the 1500 mg/kg treated 

group with AME of A. glumaceus. There 

was no mortality in the group treated with 

500 and 1500 mg/kg of AME, though in the 

group treated with 1000 mg/kg and in the 

control group, a mouse died in each of the 

groups on D24 and D21 respectively. 

 

Table 2:  Effect of Aqueous Methanol Extract of Alysicarpus glumaceus on General 

Behaviour and Mortality Following 28 days of Oral Administration in Mice 

Treatment 

(mg/kg) 
Mortality Change in fur 

pattern 

Change in stool 

pattern 

Change in 

reflex actions 

D/W (10 mL/kg) 1/8   0/8  0/8   0/8 

AME 500  0/8   0/8  0/8   1/8 

AME 1000  1/8   1/8  1/8   1/8 

AME 1500  0/8   1/8  2/8   3/8 

DW- Distilled Water; AME- Aqueous Methanol Extract (n=8) 

Effect of Aqueous Methanol Extract of Alysicarpus glumaceus on Body Weights Following 28 

days of Oral Administration in Mice 
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There was no significant difference 

(p˃0.05) in their body weights in both the 

treated and control groups as shown by the 

results in this study as seen in Figure 1.

  

 

Figure 1:Effect of Aqueous Methanol Extract of Alysicarpus glumaceus on Mean Weights 

of Mice Following 28 days of  Oral Administration 

AME- Methanol Extract 

Effect of Aqueous Methanol Extract of 

Alysicarpus glumaceus on Heamatological 

Parameters Following 28 days Oral 

Administration 

Slight changes were observed in the levels 

of heamatological parameters evaluated in 

all the treated groups. Aqueous Methanol 

extract of A. glumaceus at the dose of 500 

mg/kg induced a significant (p˃0.05) 

increase in RBC and decrease in MCH and 

PCT. However, there was an insignificant 

increase in PCV, PLT, MCHC and WBC at 

the same dose. The group that received 

1000 mg/kg had a significant (p˃0.05) 

increase and a decrease in MCHC and 

MCV respectively and a non-significant 

increase in PLT and WBC. While the mice 

that received 1500 mg/kg had no significant 

change in any of the parameters that were 

evaluated in comparison with the distilled 

water treated group (Table 3). 
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Table 3: Effect of Aqueous Methanol Extract of Alysicarpus glumaceus on 

Heamatological Parameters Following 28 days Oral Administration 

Parameter DW  

(10 ml/kg) 

AME 500 

mg/kg 

AME 1000 

mg/kg 

AME 1500 

mg/kg 

RBC 

Hb 

MCV 

MCHC 

MCH 

PLT 

PCT 

PCV 

WBC 

LYMP 

GRA 

5.92±0.06 

12.67±.065 

65.43±3.10 

32.73±0.35 

21.43±1.16 

270.5±0.62 

7.2±0.08 

37.5±0.07 

3.4±0.5 

83.33±0.49 

16.67±0.49 

7.79±0.35*  

13.52±.65 

55.63±0.93 

33.67±0.27 

17.35±0.24* 

341.5±2.38 

3.1±0.41* 

40.3±2.06 

6.47±1.18 

78.85±2.68 

    13.32±2.54 

5.88±0.44 

10.12±0.74 

50.45±0.64* 

34.25±0.25* 

20.23±0.19 

319.17±2.39 

5.92±0.39 

29.68±2.25 

4.3±0.59 

81.87±2.72 

10.38±1.94 

5.47±0.15 

12.68±.59 

69.92±3.53 

33.42±.39 

23.23±1.14 

217.33±0.66 

6.75±0.11 

38.0±1.9 

2.8±0.43 

82.67±0.76 

17.33±0.76 

Data are presented as mean ± SEM , *=p˂0.05, compared to distilled water data analysed by 

one-way ANOVA followed by bonferroni post hoc test (n=8); DW- Distilled Water; AME- 

Aqueous Methanol Extract); RBC-Number of  Red Blood Cells (x106\µL); Hb-Weight of 

Haemoglobin (g\dL); MCV-Mean Corpuscular Volume (fl); MCHC-Mean Corpuscular 

Haemoglobin Concentration (g\dL); MCH-Mean Corpuscular Haemoglobin  (pg); PLT-

Platelets (x106\µL); PCT-Volume of Haemotocrit (%); PCV-Packed Cell Volume (%); WBC- 

White Blood Cells; LYMP-Lymphocytes; GRA-Granulocytes 

Effect of Aqueous Methanol Extract of 

Alysicarpus glumaceus on histology of 

organs following 28 days oral 

adminstration. 

Across all the treated groups the brain, heart 

and uterus had normal features, there was 

no significant pathological 

changes/degradation detected in brain as 

shown in Plate III, heart had normal 

myocardial fibers (Plate IV) and normal 

endometrium and supporting tissues of the 

uterus (Plate V). Similarly, examination of 

histological sections of the testes, kidney, 

liver and spleen of the mice administered 

500 mg/kg, 1000 mg/kg of AME of A. 

glumaceus and 10 mL/kg of distilled water 

did not reveal inflammatory symptoms, 

necrosis and apoptosis or hydropic 

degeneration of cells.  

However, the morphology of the testes of 

two mice out of the four (2/4) that received 

the highest dose of 1500 mg/kg of AME of 

A. glumaceus had slight necrosis of the 

spermatogenic cells (Plate IV.D). Similarly, 

the photomicrograph of sections of the liver 

showed Kupffer cell hyperplasia in two out 

of the eight mice (2/8) (Plate V.D), likewise 

in the photomicrograph of the kidney (Plate 

VI.D) and spleen (Plate VII.D) both had 

slight lymphocyte hyperplasia (LH) in three 

mice (3/8) each as compared to the control 

group (distilled water - 10 mL/kg). 
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Figure 2: Photomicrograph of Sections of the Mouse Brain Following 28 Days Oral  

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400)  

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME. AME- 

Aqueous Methanol Extract of Alysicarpus glumaceus. N-Normal cell 
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Figure 3: Photomicrograph of Sections of the Mouse Heart Following 28 Days Oral 

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400) 

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME. AME- 

Aqueous Methanol Extract of Alysicarpus glumaceus. N-Normal cell 
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Figure 4: Photomicrograph of Sections of the Mouse Uterus Following 28 Days Oral 

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400) 

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME. AME- Aqueous 

Methanol Extract of Alysicarpus glumaceus. N-Normal cell 
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Figure 5: Photomicrograph of Sections of the Mouse Testis Following 28 Days Oral 

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400) 

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME (Testis showed 

slight necrosis (SN) of the spermatogenic cells). AME- Aqueous Methanol Extract of Alysicarpus glumaceus. N-

Normal cell 
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Figure 6:  Photomicrograph of Sections of the Mouse liver Following 28 Days Oral 

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400) 

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME (Liver showed 

Kupffer cell Hyperplasia -KH). AME- Aqueous Methanol Extract of Alysicarpus glumaceus, N-Normal cell 
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   Figure 7: Photomicrograph of Sections of the Mouse Kidney Following 28 Days Oral 

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400) 

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME -Kidney showed 

slight lymphocyte hyperplasia (LH). AME- Aqueous Methanol Extract. N-Normal cell 
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Figure 8: Photomicrograph of Sections of the Mouse Spleen Following 28 Days Oral 

Treatment with Aqueous Methanol Extract of Alysicarpus glumaceus (H and E X 400) 

A=Distilled Water (10 mL/kg), B=500 mg/kg AME, C=1000 mg/kg AME, D=1500 mg/kg AME - spleen showed 

slight lymphocyte hyperplasia (LH). AME- Aqueous Methanol Extract of Alysicarpus glumaceus. N-Normal cell 

Discussion 

Acute toxicity test is a ratio between the 

lethal dose(LD) and the effective dose(ED) 

- LD50/ED50 (Gandhare et al., 2013), the 

greater the value the safer the test 

compound and vice versa (Ghosh & 

Acharya, 2011). All the test doses used in 

the study were lower than the 30% of the 

LD50 which was adapted from a study done 

by (Vongtau et al., 2004). The oral median 

dose of aqueous methanol extract of A. 

glumaceus and its fractions were estimated 

to be greater than 5000 mg/kg, hence 

suggesting that they are safe (Matsumura, 

1985; Loomis and Hayes, 1996) or 

practically non-toxic (Lorke, 1983). This 

extract being safe may partly be related to 

the fact that the Fourier-Transform-Infrared 

(FT-IR) data as reported by Khan (Khan et 

al., 2021) had no absorbance observed in 

the region 2220-2260cm-1, indicating that 

there was no presence of cyanide group, 

which is a toxicophore (Ragavendran et al, 

2011; Abdoun et al., 2019). Although, this 

finding was in disagreement with Bawa and 

co-workers (Bawa et al, 2012) that reported 

the LD50 values from methanol extract of A. 

glumaceus and its fractions was less than 

5000 mg/kg this disparity could possibly be 
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due to the time and place of collection of the 

plant, different methods of extraction and 

fractionation of the extracts, as well as the 

percentage of the extractant, methanol left 

in the extract after drying. 

Change in the organ and body weights of 

animals after exposure to xenobiotics over 

a period of time is important and can be 

used as an indicator of adverse effects 

(Carol, 1995). Some studies have reported 

that increase in the body weight of animals 

is more closely related to body fat 

accumulation rather than the toxic effects of 

drugs (Harizal et al., 2010). However, in 

studies by Rhiouani and coworkers 

(Rhiouani et al., 2008) and (Ouédraogo et 

al., 2007; Tucci, 2010) reported that body 

weight loss of animals in toxicity studies or 

in normal intake may be associated with 

normal physiological adaptation responses 

to the plant extract or compounds, which 

leads to low appetite and lower caloric 

intake by the animal. No significant 

changes were observed in body weights 

of all the treated groups compared to the 

control group following 28 days of oral 

administration of methanol extract of A. 

glumaceus in mice. This suggests that there 

was not much significant alteration in the 

carbohydrate, protein and fat metabolism  

(Klaassen, 2013).These results indicate that 

the appetite of the mice were not affected 

by the repeated exposure to the extract and 

the extract had no adverse effects on the 

growth of the animals. 

Mortality is a vital component of 

toxicological assessment (Asare et al., 

2012). There was no mortality from the 

acute administration of AME of A. 

glumaceus and its fractions, while in the 

sub-acute toxicity studies there was a 

death each from the 1000 mg/kg of AME 

of A. glumaceus and the DW treated group. 

Mortality that occurred was not dose-

related, so they were considered as 

incidental and not treatment-related, 

implying that mortality may not be due to 

the toxic effects of the extract.  

Haematological parameters are measurable 

indices of the blood and their assessment 

gives insight to the extent of effect of 

xenobiotics on inflammation, necrosis, 

various infections of visceral organs and the  

presence of stress factors ( Melillo, 2007; 

Yakubu et al., 2007; Betancourt-Alonso et 

al., 2011; Jurcik et al., 2013;). These 

parameters are used to evaluate the 

hematopoietic function (Obianime et al., 

2010), which determine the physiological 

and pathological status of mammals, as it 

provides information on the reaction of the 

body to injury ( Mukinda and Eagles, 2010; 

Abubakar, et al , 2020). The data obtained 

from heamatological assessment in animals 

can serve as indicative value for human 

toxicity once they are extrapolated to 

humans (Olson et al., 2000). 

The aqueous methanol extract of A. 

glumaceus did not produce a significant 

dose dependent alterations on the 

haematological parameters assessed except 

at the dose of 500 mg/kg, which produced a 

significant (p˂0.05) increase on the RBC 

count (Table 3), and decrease MCH, and 

also at the dose 1000 mg/kg where 

significant (p˂0.05) increase in MCHC and 

decrease in MCV were observed. RBC and 

factors relating to it (Hb, PCV, HGT, MCV, 

MCH and MCHC) are major indices for 

evaluating circulatory erythrocytes, they 

are significant also in the diagnosis of 

anaemia and serve as useful indices of the 

bone marrow capacity to produce RBC as 

in mammals ( Peters et al., 2011; Ozkan, 

2012; Etim, 2014). This result suggests that 

A. glumaceus at the doses used did not 

adversely affect erythropoiesis, 

morphology or osmotic fragility of RBCs. 

Hence, it may not likely cause anaemia and 

may also not affect the oxygen carrying 

ability of the blood. 

WBCs and its differentials (platelets, 

lymphocytes, granulocytes, neutrophils) 

are the first line of mediators of 

immunoprotection against invading foreign 

agents in the body (Aprioku, 2017). Results 
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showed that WBCs and the differentials 

obtained in both the treated and control 

group after 28 days of oral administration 

were almost similar which suggested that 

probably AME of A. glumaceus did not 

cause any significant alteration to the 

immune system of the treated mice. 

Previous studies have also reported similar 

findings in their work in rats and mice 

respectively after subacute administration 

of herbal extract (Prasanth et al., 2015; 

Jatsa et al., 2019)  

The histology of the mouse brain and heart 

revealed normal features in the control and 

extract treated groups respectively, 

implying no or little toxic effects on these 

organs. This observation indicated that the 

aqueous methanol extract of A. glumaceus 

only exerted a mild or insignificant effect 

on the anatomy of the brain and the heart. 

And the same can be inferred to the uterus. 

The testes, however, showed slight necrosis 

of spermatogenic cells at the dose of 1500 

mg/Kg. The testis is highly susceptible to 

toxicity by chemicals and many medicinal 

plants have been reported to adversely 

affect testicular function in animals ( 

Obianime et al., 2010; Aprioku & 

Obianime, 2014).  

Based on the liver’s histological results 

from this study, there was no observable or 

significant lesion in the groups treated with 

dose of 500, 1000 mg/kg of the extract. 

However, 3 mice in at 1500 mg/kg 

exhibited Kupper cell (KC) hyperplasia, 

slight foci necrosis and hypertrophy of the 

nucleus respectively. KCs are phagocytic 

and ingest substances to provide the first 

line of defense against invading particles 

(Chen et al., 2013). Thus, KC hyperplasia 

and the other slight changes noticed may 

just be a compensatory mechanism by the 

hepatocytes in response to the extract 

administration.  

Subacute administration of the extract did 

not reveal significant alteration in the 

pathology of both the kidney and spleen 

tissue except slight lymphocyte 

hyperplasia, which may signify abnormal 

proliferation of matured lymphocytes. 

Lymphocytes are dynamic cells and the 

second most common WBCs which 

function primarily to respond to antigens by 

initiating the immune response (Pearce et 

al., 2013). The increase in lymphocytes 

may suggest possible immuno-stimulatory 

effect of the plant. The changes that 

occurred did not follow a defined pattern, 

but were only noticed in mice treated with 

the highest dose of the extract. 

 

Conclusion 

These findings suggest that the aqueous 

methanol extract of Alysicarpus glumaceus 

is relatively safe in mice following acute 

and subacute (28 days) oral administration 

as there were no remarkable adverse 

alterations in the physical behaviour, 

neither were there significant and consistent 

alterations in the histopathological and 

haematological parameters. Further work is 

required to evaluate its mutagenic, 

teratogenic and carcinogenic effects. 
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