
P   U   B   L   I   C   A   T   I   O   N   S
 CODON

Italian Journal of  Food Science, 2024; 36 (3): 11–19

ISSN 1120-1770 online, DOI 10.15586/ijfs.v36i3.2578� 11

P   U   B   L   I   C   A   T   I   O   N   S
 CODON

Acute oral toxicity and safety assessment of Morus alba L. (Moraceae) methanol fruit extract in mice

Parul Sood1, Richa Shri2*, Varinder Singh3*, Sheikh F. Ahmad4, Sabry M. Attia4

1Chitkara School of Pharmacy, Chitkara University, Solan, Himachal Pradesh,  India; 2Department of Pharmaceutical 
Sciences and Drug Research, Punjabi University, Patiala, Punjab, India; 3Department of Pharmaceutical Sciences and 
Technology, Maharaja Ranjit Singh Punjab Technical University, Bathinda, Punjab, India; 4Department of Pharmacology 
and Toxicology, College of Pharmacy, King Saud University, Riyadh 11451, Saudi Arabia

*Corresponding Authors: Varinder Singh, Assistant Professor, Department of Pharmaceutical Sciences and 
Technology, Maharaja Ranjit Singh Punjab Technical University, Bathinda, Punjab, India. Email: varinderjassal17@
gmail.com and Richa Shri, Professor, Department of Pharmaceutical Sciences and Drug Research, Punjabi University, 
Patiala, Punjab, India. Email: richashri@pbi.ac.in 

Received: 2 April 2024; Accepted: 24 May 2024; Published: 1 July 2024

	 OPEN ACCESS 	 ORIGINAL ARTICLE

Abstract

Mulberry or Morus alba fruits, belonging to the Moraceae family, are well recognized for their distinct taste and 
high nutritional content. Nevertheless, studies revealing the toxic effects of fruits are scanty. This study aimed to 
examine the adverse effects of methanolic fruit extract (MFME) derived from M. alba on mice following OECD 
425 guidelines. The female Swiss albino mice were divided into two distinct categories. One group was designated 
as the control group (administered vehicle), while the other was assigned as the test group (administered 2000 
mg/kg MFME orally). Subsequently, behavioral changes were monitored daily, and body weights, relative organ 
weights, and biochemical and hematological parameters were measured. Additionally, liver, kidney, heart, brain, 
and ovary assessments were conducted on the 14th day to detect any signs of toxicity. A histopathological investi-
gation was conducted on the anesthetized animals’ vital organs (heart, liver, kidney, brain, and ovary). The study’s 
findings indicate that the oral administration of MFME did not result in any mortality. Additionally, no significant 
changes were seen in behavior, food and water intake, biochemical parameters, hematological investigations, and 
organ weights. Furthermore, the histological analysis revealed no notable pathological alterations in the separated 
essential organs of mice treated with MFME. The results of this study indicate that the oral administration of 
MFME is deemed safe up to the maximum test dosage of 2000 mg/kg.

Keywords: acute oral toxicity; biochemical parameters; histopathology; Morus alba; methanol extract

Introduction

Globally, there is a growing demand for herbal medicines 
to treat various health problems. This is because they are 
cost-efficient, readily available, effective, safe, and well-
accepted  for treating numerous health concerns (Ekor, 
2014; Zhang et al., 2015). Although traditional plant-
based drugs have been widely utilized since ancient times 
for the treatment of specific diseases, there have been 
reports of their toxic side effects such as cardiotoxicity 
(Gavanji, 2023), hepatotoxicity (Ma et al., 2023), neph-
rotoxicity (Kilí-Pstrusīska et al., 2021), and neurotoxicity 

(Mansouri et al., 2023). These adverse effects may be 
attributed to the toxic properties of the inherent phyto-
chemicals or the presence of adulterants/contaminants 
(Tabasum et al., 2016). Thus, with the rising utilization of 
herbal medicines and herbal products, safety has become 
a critical component of public health care because con-
suming medicinal plants without evaluating their efficacy 
and safety profile may harm several organs.

Morus alba L. (also known as white mulberry) is a species 
of Moraceae family that has been used as a functional food 
and for medicinal purposes (Polumackanycz et al., 2019).  

mailto:varinderjassal17%40gmail.com?subject=
mailto:varinderjassal17%40gmail.com?subject=
mailto:richashri%40pbi.ac.in?subject=


12� Italian Journal of  Food Science, 2024; 36 (3)

Sood P et al.

It is native to Asia and widely cultivated in many sub-
tropical regions of Asia such as China, Japan, India, 
and Korea, with some extending into tropical areas of 
Southern Africa, Europe, and North and South America 
(Sood et al., 2024). Due to their high nutritional value, 
the fruits of M. alba are extensively used in the produc-
tion of juice, jam, wine, and canned food, as well as in 
the industrial-scale fabrication of natural colors, phar-
maceuticals, and cosmetic items (Ercisli et  al., 2007). 
Mulberry fruits have been historically used for their pur-
gative, diuretic, laxative, anthelmintic, and brain tonic 
properties, aiming to enhance joint strength and improve 
visual acuity (Gong et al., 2008). Pharmacological 
research has shown that mulberry fruits possess sev-
eral beneficial properties, including anti-diarrheal, 
anti-oxidant, anti-inflammatory, anxiolytic, immuno-
modulatory, anti-diabetic, anti-thrombotic, and neu-
roprotective benefits (Dhiman et  al., 2020; Sood et al., 
2023). Various phytocomponents, including polysac-
charides, phenols, and flavonoids, have been identi-
fied as responsible for these effects (Zhang et al., 2018; 
Dhiman et al., 2020). Although mulberry fruits have 
been traditionally utilized for medicinal reasons, further 
scientific investigations are necessary to evaluate their 
potential toxicity. Existing acute toxicological informa-
tion on freeze-dried mulberry fruit powder suggests that 
orally administered mulberry fruits did not exhibit any 
toxicity (Wattanathorn et al., 2012). Nonetheless, there 
is a gap in safety assessment data regarding the mul-
berry fruit’s methanol extract (MFME). Therefore, the 
current study examined the acute oral toxicity of ME 
derived from mulberry fruits in mice, following the test 
guidelines outlined by the Organization for Economic 
Co-operation and Development (OECD) 425.

Material and Methods

Chemicals

For the present study, carboxymethyl cellulose (CMC) 
was purchased from Sisco Research Laboratories Pvt. 
Ltd., Mumbai, India, and various solvents, such as 
chloroform, petroleum ether, and methanol (S.D. Fine, 
Mumbai, India), were used.

Collection of fruit

The M. alba fruits used in our current investigation 
were manually harvested from a robust plant cultivated 
in a park located in Sector 42-B, Chandigarh, India, in 
May 2015. The taxonomist Dr. S.K. Srivastava, Scientist 
E, Botanical Survey of India, Dehradun, authenticated 
the species of M. alba (voucher number BSI/NRC/
Tech/2015-16/115691 dated 23/06/2015). The gathered 

fruits were dehydrated in a shaded area and then pulver-
ized into a coarse powder. 

Extraction of fruit material

The coarse powder (250 g) of M. alba fruits was defat-
ted using petroleum ether (40-60ºC), using a Soxhlet 
apparatus. The defatted material acquired was then fur-
ther extracted by Soxhlet extraction (at a temperature of 
45˚C for 6 h), employing methanol as the solvent. The 
resulting extract was concentrated using a rotary evapo-
rator to get a methanol extract of M. alba fruit (MFME). 
Subsequently, the MFME was freeze-dried. 

Preliminary phytochemical studies

Qualitative preliminary phytochemical screening was 
performed for prepared crude MFME to detect the pres-
ence of various phytoconstituents using the standard 
procedure described earlier (Evans, 2009; Kaur et al., 
2019; Singh et al., 2020).

Experimental animals and approval from the animal 
ethical committee

Swiss albino female mice were procured from the animal 
house of Lala Lajpat Rai University of Veterinary and 
Animal Science, Hisar, Haryana. Under standard labo-
ratory conditions, animals were housed in the Central 
Animal House of Punjabi University, Patiala, Punjab, 
India. Animals were given food and water ad libitum. The 
present study used healthy, nulliparous, and non-preg-
nant female mice weighing 20–30 g and 10–12 weeks old. 
The research study protocol was reviewed and approved 
by the Institutional Animal Ethical Committee (Approval 
No. 107/GO/ReBi/S/99/CPCSEA/2019-27). The animal 
care was carried out per guidelines of the Committee 
for Control and Supervision of Experiments on Animals 
(CPCSEA), Ministry of Environment and Forests, 
Government of India.

Acute oral toxicity study

The toxicological effect of MFME was determined fol-
lowing the Organization for Economic Co-operation and 
Development (OECD) 425 test guidelines (Saleem et al., 
2017; Singh et al., 2018; Zarei et al., 2023). Before  the 
administration of MFME, the animals were deprived of 
food for 3-4 h while unrestricted water access was pro-
vided. They were then weighed and randomly assigned to 
two groups. The first group was a control group adminis-
tered vehicle (0.5% w/v carboxymethyl cellulose in distilled 
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water) and the second group was assigned as a test group. 
The test group was administered a single-limit test dosage 
(2000 mg/kg, p.o.) of MFME (in a vehicle) by oral gavage. 
Both experimental groups were rigorously monitored for 
potential harmful effects during the first 6-hour period 
after treatment  and subsequently at regular intervals for 
14 days. The body weight of the animals was checked and 
reported on the 0th, 7th, and 14th day of the trials.

Clinical pathology

At the end of the experiment, the animals were anesthe-
tized by using anesthetic ether after an overnight fasting 
period (8 h). Then, blood samples were obtained from the 
retro-orbital region of each mouse using a capillary tube. 
These samples were then placed in two separate sterile 
plastic tubes. One tube was filled with EDTA for hema-
tological evaluations, while the other tube was devoid of 
EDTA for biochemical measurements. 

Hematological analysis

The blood samples were forwarded to a commercial 
pathological lab (Apollo Pathological Lab, Patiala, Punjab) 
for hematological analysis. Several hematological param-
eters were assessed, including hemoglobin (Hb), total red 
blood cells (RBCs), packed cell volume (PVC), mean cor-
puscular volume (MCV), mean corpuscular hemoglobin 
(MCH), mean corpuscular hemoglobin concentration 
(MCHC), platelet count, white blood cell count, neutro-
phils, lymphocytes, monocytes, and eosinophils.

Biochemical analysis

The blood serum was obtained by centrifuging ster-
ile tubes containing blood without EDTA. This serum 
was transferred to a commercial pathological lab, the 
Apolo Pathological Lab  in Patiala, Punjab, India, to 
determine  biochemical parameters. Renal function 
parameters (creatinine and urea) and liver function 
parameters  (aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), alkaline phosphate, biliru-
bin, albumin, and globulins) were determined in serum. 
Additionally, lipid profiles such as cholesterol, triglycer-
ide, high-density lipoprotein (HDL), very low-density 
lipoprotein (VLDL), low-density  lipoprotein (LDL), and 
cholesterol/HDL ratio were observed.

Necropsy and organ weight

Upon obtaining blood samples, the animals were 
promptly euthanized by cervical dislocation, and 

the essential organs were meticulously removed and 
examined for any noticeable pathological alterations. 
Subsequently, every removed vital organ was thoroughly 
cleansed with standard saline solution and subsequently 
weighed to ascertain the absolute and relative weight of 
the organ, as shown below:

	

 Relative Organ weight (g) 100organ weight Body weight (g)
 of  animal on sacrifice day

= ×

Histopathological study

The isolated organs were histopathologically studied 
following the methodology reported by Bancroft et al. 
(1996) with minor modifications described by Puri 
et  al. (2022). Briefly, the separated organs were pre-
served in a 10% neutral buffered formalin solution with 
a pH of 7.4. They were then dried using a sequence of 
ethanol solutions ranging from 70% to 99.9%. Finally, 
the organs were enclosed in paraffin wax. Using the 
forward mode wax ribbon cutting technique, the 
rotary microtome was used to cut sections with a 3-4 
μm thickness. These sections were then stained with 
hematoxylin-eosin (H&E) stains. Subsequently, the 
slides were examined using a light microscope, and a 
magnified image of the tissue was obtained for further 
investigations. 

Statistical analysis

The findings are reported as mean ± standard error mean 
(SEM). The data was statistically analyzed by one-way 
ANOVA followed by post hoc Tukey’s test. A significance 
level of p< 0.05 was deemed statistically significant.

Results 

Phytochemical screening

The preliminary analysis of phytochemicals indicated the 
existence of various classes of compounds, including fla-
vonoids, phenols, and alkaloids, in MFME.

Acute oral toxicity studies

The animals were monitored throughout the first 
30-minute period, followed by 4 hours of the treatment. 
No mortality was observed among animals on adminis-
tration of 2000 mg/kg of MFME. During the whole 14-day 
research period, all observations were documented at 
consistent intervals, and the findings are shown below.
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Effect of MFME on behavioral parameters

Test animals treated with the extract exhibited a minor 
increase in respiratory and somatomotor activity during 
the first 30-minute period. However, this rise was seen 
to be eliminated within 4 hours of the study. During the 
14-day study period, no changes were found in other 
behavioral characteristics such as convulsion, lethargy, 
salivation, eyes, skin and hair, fecal consistency, and sleep 
in the treatment group compared to the control group, as 
shown in Table 1. 

Effect of MFME on mice body weight

Table 2 displays the body weights of all evaluated ani-
mals, including control animals and those treated with 
MFME extract. The current investigation observed a 
progressive rise in body weight among both the vehi-
cle and MFME-treated animal cohorts, with no statis-
tically significant differences seen in the extent of body 
weight gain. 

Effect of MFME on feed and water intake by experimental 
animals

Table 3 displays all experimental animals’ feed and water 
consumption, including the vehicle-treated control and 

Table 1.  Effect of behavioral parameters in vehicle and MFME-treated mice in acute toxicity study.

Parameters Observation for vehicle and MFME-treated mice

½ hour 1 hr 4 hr 24 hr 7 days 14 days

VC MFME VC MFME VC MFME VC MFME VC MFME VC MFME

Convulsions No No No No No No No No No No No No

Eyes Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Diarrhea Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent

Fur and skin Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Faeces 
consistency

Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Hyperactivity Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent

Itching No Yes No No No No No No No No No No

Mucous 
membrane

Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Respiration Normal Increased Normal Increased Normal Normal Normal Normal Normal Normal Normal Normal

Salivation Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Sleep Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Tremors No No No No No No No No No No No No

Vomiting Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent

Mortality No No No No No No No No No No No No

MFME-M. alba fruit methanol extract; VC-vehicle control group

Table 2.  Effect of MFME on mice body weight in acute toxicity 
study.

Group Body weight (g)n

0th Day 7th Day 14th Day

VC 24.33±3.06 25.01±4.04 26.28±4.50

MFME (2000 mg/kg) 22.67±2.08 23.25±2.30 24.82±2.52

*n=3, data is expressed as mean ± SEM. No statistical 
difference between control MFME treated mice (p>0.05); 
VC-Vehicle control; MFME-M. alba fruit methanol extract.

Table 3.  Feed intake by mice treated with vehicle and MFME 
during acute toxicity study.

Group Feed intake (g/animal/day)n

0th Day 7th Day 14th Day

VC 1.18±0.36 1.12±0.40 1.16±0.30

MFME treated  
(2000 mg/kg)

1.24±0.08 1.23±0.11 1.29±0.12

*n=3, data is expressed as mean ± S.D. No statistical difference 
between the vehicle and MFME treated group (p>0.05), 
VC-Vehicle control; MFME-M. alba fruit methanol extract.

MFME-treated groups. The current investigation found 
no statistically significant disparity in feed and water 
consumption between the group treated with MFME and 
the vehicle. 
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Effect of MFME on absolute and relative organ weight

Based on gross morphological assessment, no lesions 
were seen on isolated essential organs, including the liver, 
kidney, heart, brain, stomach, spleen, and intestine, of 
mice treated with MFME. All mice’s absolute and relative 
organ weights were computed and shown in Table 4. The 
results indicate no statistically significant difference in 
the mean absolute and relative organ weight between the 
control and MFME-treated groups.

Effect of MFME on hematological parameters

Table 5 presents the hematological analysis findings 
obtained from the acute MFME testing. No significant 
changes were seen in the red blood cell (RBC), hemoglo-
bin (Hb) count, mean corpuscular hemoglobin (MCH), 
neutrophils, monocytes, and eosinophils in the treated 
group when compared to the control group. Furthermore, 
the mice treated with MFME did not exhibit any statis-
tically significant alterations in white blood cell count, 
differential white blood cell count, mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCHC), 
platelet count, and lymphocytes when compared to the 
control mice.

Effect of MFME of M. alba on biochemical parameters

The present investigation revealed no evidence of hep-
atotoxicity in mice given MFME, as evidenced by the 
absence of significant alterations in SGPT, SGOT, albu-
min, globulin, and total protein levels of the MFME-
administered group as compared to the control group. 
Furthermore, the mice treated with MFME did not 
exhibit any indications of renal impairment, as shown 

Table 4.  Absolute and relative organ weight of vehicle and MFME-treated mice during acute toxicity study.

Organ Absolute organ weight (g)n Relative organ weight (%)n

VC MFME (2000 mg/kg) VC MFME (2000 mg/kg)

Brain 0.47±0.14 0.58±0.19 1.79±0.26 1.97±0.11

Heart 0.16±0.05 0.15±0.06 0.60±0.02 0.61±0.04

Liver 1.87±0.65 1.78±0.52 3.31±0.13 3.14±0.52

Kidney 0.38±0.07 0.35±0.09 1.46±0.04 1.41±0.09

Lung 0.26±0.18 0.23±0.04 0.98±0.18 1.16±0.04

Stomach 0.44±0.05 0.41±0.02 1.67±0.05 1.65±0.02

Spleen 0.22±0.08 0.24±0.07 0.83±0.08 0.97 ±0.07

Intestine 0.68±0.41 0.71±0.38 2.59±0.05 2.86±0.38

*n=3, data is expressed as mean ± SEM. There was no statistical difference between the VC and MFME treated group (p>0.05), VC-Vehicle control 
group, and MFME-M. alba fruit methanol extract.

by the absence of notable alterations in blood creati-
nine, urea, and uric acid concentrations. Moreover, the 
findings of our investigation revealed no statistically sig-
nificant modification in the lipid profile, encompassing 
HDL, VLDL, cholesterol, triglycerides, LDL, and choles-
terol to HDL ratio, of the treated group in comparison to 
the control group (Table 6).

Histopathological studies

The histological examination of the liver in the control 
group mice revealed the presence of normal hepatocytes, 
as well as conventional portal triads, sinusoidal gaps, and 
a central venous system (Figure 1). Likewise, no patho-
logical alterations were detected in the renal medulla and 
cortical area of the group treated with MFME compared 
to the vehicle control group. The histopathological exam-
ination of all mice groups’ ovaries (Figure 1) revealed no 
detectable abnormalities. The hippocampal region of all 
mice was examined histopathologically, showing a con-
sistent histological structure characterized by a well-de-
fined arrangement of normal pyramidal neurons. 

Discussion

The use of medicinal plants for millennia in treating sev-
eral maladies has garnered fresh interest due to the grow-
ing popularity of phytotherapy (Nasim et al., 2022; Singh 
et al., 2023). The World Health Organization (WHO) 
encourages the ethnomedicinal use of herbal remedies 
while stressing the importance of safety evaluations 
(Daswani et al., 2006). There is a shared emphasis by 
both the FDA and WHO on the need to conduct scien-
tifically grounded research to substantiate the effective-
ness and safety of herbal medicines (Moreira et al., 2014).  
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Table 5.  Effect of MFME on hematological and biochemical 
parameters on mice in acute toxicity study.

Parameters VC MFME
(2000 mg/kg)

Hematological Tests

Haemoglobin (g/dL) 12.5±0.21 13.4±0.15

RBC (x 1012/L) 7.1±0.43 6.9±0.34

WBC (x 1012/L) 2.1±0.22 2.0±1.23

Differential Leucocyte Count

Neutrophils (%) 68±1.45 70±1.57

Lymphocytes (%) 27±0.19 22±0.05

Eosinophils (%) 03±0.01 03±0.01

Monocytes (%) 05±0.2 05±0.2

Basophils (%) 00±0 00±0

Total Platelet Count x 109/L) 3.62±1.28 3.88±1.53

PCV (%) 37.5±1.63 36.8±1.44

MCV (fl) 78.83±0.7 79.53±0.6

MCH (pg) 26.28±0.40 26.51±0.47

MCHC (g/dL) 33.3±0.16 33.3±0.11

Biochemical Tests 

Liver Function Tests

Total Protein (g/L) 6.31±0.05 6.45±0.09

Total Bilirubin (mg/dL) 0.67±0.05 0.68±0.02

Total Albumin (g/L) 2.69±0.07 2.85±0.04

ALT (IU/L) 52.49±0.15 55.26±0.11

AST (IU/L) 142.46±0.43 143.22±0.26

Kidney Function Tests

Blood Urea (mg/dL) 23.87±0.62 24.1±0.52

Serum Uric acid (mg/dL) 4.6±0.21 4.5±0.21

Heart Function Tests

Total Cholesterol (mg/dL) 143±1.46 141±1.66

Triglycerides (mg/dL) 145±0.78 148±0.59

HDL (mg/dL) 41±1.77 45±1.95

LDL (mg/dL) 73.1±1.87 68.7±1.56

VLDL (mg/dL) 10.6±0.53 11.3±0.86

Glucose (mg/dL) 122.58±1.82 121.87±1.09

*n=3, data is expressed as mean ± SEM. No statistical 
difference between vehicle control and MFME treated group 
(p>0.05); VC-Vehicle control group; MFME-M. alba fruit 
methanol extract.

Acknowledging the importance of performing prelim-
inary toxicological evaluations to verify the safety of 
herbal treatments, the present work aimed to evaluate 
the acute toxicity of the methanol extract derived from 
M. alba fruits. The study adhered to the guidelines out-
lined in OECD 425 TG for conducting an acute oral tox-
icity investigation (OECD, 2008). 

In the phytochemical analysis of MFME, alkaloids, flavo-
noids, and phenolic compounds were observed. Clinical 

signs and symptoms are crucial in evaluating the harmful 
impact of medications on vital organs, serving as main 
indications of toxicity (Olson et al., 2000). During the first 
30 minutes of the study period, behavioral alterations, 
including heightened breathing and somatomotor activity, 
were seen in mice. However, these symptoms were elimi-
nated over 4 hours (Table 1), and no deceased animals were 
observed. The evaluation of the safety profile of possible 
therapeutic agents necessitates the consideration of several 
criteria, such as food intake. This factor is of utmost impor-
tance as it plays a critical role in maintaining normal phys-
iological conditions  and mitigating the risk of obtaining 
inaccurate findings resulting from nutritional deficiencies. 
During a 14-day assessment, the study found usual pat-
terns of food and water consumption and non-significant 
fluctuations in the body weight of animals. This implies 
that the efficient metabolism of vital nutrients, such as car-
bohydrates, proteins, and lipids, plays a role in maintaining 
optimal physiological processes inside the body.

Quantifying absolute organ weight is a crucial measure of 
standard and abnormal conditions in animals. Assessing 
relative organ weight is vital in determining the extent of 
organ harm (Guergour et al., 2017). In the present study, 
no marked change in organ weight was observed in ani-
mals treated with MFME, highlighting the minimal toxic-
ity associated with MFME.

The hematopoietic system is a crucial indicator for 
assessing humans’ and animals’ physiological and patho-
logical conditions  and  identifying vulnerable areas for 
toxic substances (Muthuraman et al., 2012). Thus, exam-
ining blood parameters is crucial  in toxicity assessment 
(Hazarika et al., 2019). No notable alterations were seen 
in the red blood cell (RBC) count, indicating that MFME 
does not impact  the processes of erythropoiesis, mor-
phology, or osmotic fragility of the RBCs. Consequently, 
no harmful effect was  observed on the blood system. 
Furthermore, statistically, there is no notable change in 
the white and differential white blood cell counts, indi-
cating the absence of any cellular inflammatory activity. 

Drug metabolism and excretion mainly  occur in the 
liver and kidney. Therefore, analyzing liver and kidney 
functions is crucial to determining the toxic profile of 
extracts/drugs (Dybing et al., 2020). The present inves-
tigation revealed no evidence of hepatotoxicity in mice 
given a dose of 2000 mg/kg of MFME extract, as sup-
ported by the absence of significant alterations in the 
SGPT, SGOT, albumin, globulin, or total protein level. 
Further, mice  treated with MFME did not exhibit any 
indications of renal impairment, as shown by the absence 
of notable alterations in blood creatinine and urea con-
centrations. In addition, our research findings indicated 
no remarkable  changes in the lipid profile, includ-
ing  HDL, VLDL, cholesterol, triglycerides, LDL, and 
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Figure 1.  Histopathological effect of MFME on mice liver, ovary, kidney, heart, and brain.

cholesterol to HDL ratio (Table 5). This suggests that the 
extract did not have any impact on lipid levels. 

Morphological and histopathological examinations sub-
stantiated the hematological and biochemical evalua-
tions. Metabolic responses induced by toxicants mainly 
impact essential organs such as the heart, liver, kid-
ney, brain, and ovary (Zainal et al., 2020; Bassan et al., 
2021). In the current investigation, it was observed that 
mice subjected to MFME treatment did not display 
any abnormalities or modifications in the color, size, 
and morphology of isolated organs as compared to the 

control group. Significantly, the histological exams con-
ducted on the mice treated with the extract showed no 
noteworthy organ alterations in the organs, demonstrat-
ing no hazardous consequences. These findings indicate 
that the mice did not experience any adverse  effects 
when MFME was administered orally at 2000 mg/kg. 

Conclusion

Based on the results obtained from the acute toxicity 
research conducted following OECD 425 guidelines, it 
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can be inferred that mice exhibited a favorable tolerance 
towards oral administrations of MFME at a dose of 2000 
mg/kg. MFME showed no observable detrimental effects 
on mice during this investigation. Additionally, MFME 
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logical, and biochemical parameters  mice, as shown by 
gross and histological examinations of critical  organs. 
Hence, it is probable that administration of MFME is 
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