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Boletus griseipurpureus Corner originated in the southern and northeastern regions of Thailand, including
Narathiwat. It is traditionally consumed for its antioxidant, antibacterial, and gastrointestinal disorder treatment
properties. However, there is a lack of toxicological safety studies available. This study aimed to investigate the
toxicity of the ethanolic extract of B. griseipurpureus in male mice. Acute and subacute toxicity studies were
conducted with different dosages of the extract. In the acute study, treated groups received a single oral dose of
2,000 mg/kg. In contrast, in the subacute study, animals received daily doses at various concentrations of 50, 300,
and 2,000 mg/kg for 14 days. Throughout the experiments, signs of toxicity and mortality were observed. Blood
and histopathological parameters were analyzed. No significant changes in signs or mortality were observed in any
group. However, blood analysis revealed elevated levels of aspartate aminotransferase, alanine aminotransferase,
and creatinine. Hematological analysis showed decreased hemoglobin and hematocrit levels. Liver histopathology
showed mild inflammation, central vein congestion, pyknotic nuclei, and increased lipid droplets. Kidney sections
exhibited glomerular congestion and tubular integrity loss. The study suggests an LD50 greater than 2,000 mg/kg,
but moderate signs of toxicity were observed in the kidney and liver. Further studies on chronic exposure and active
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ingredients are needed to ensure long-term safety.

INTRODUCTION

Dietary supplements, including mushrooms, have
become increasingly popular due to their potential anti-disease
properties. Numerous studies have emphasized the health,
nutritional, and medicinal benefits of mushrooms, as they are
abundant in essential nutrients and minerals. Research has
demonstrated their ability to stimulate the immune system and
exhibit anticancer properties [1]. Moreover, mushrooms have
been linked to a decreased risk of coronary heart disease, the
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regulation of blood sugar levels, as well as possessing anti-
inflammatory and antibacterial properties [2,3].

Boletus griseipurpureus Corner (family Boletaceae),
also known as Hed-Sa-Med, is a popular mushroom consumed
locally in Thailand’s southern and northeastern regions,
including Narathiwat. Boletus griseipurpureus is a seasonal
ectomycorrhizal fungus. It is naturally found in melaleuca, sea
pine, and eucalyptus forests. Its distinctive features include
an umbrella-shaped cap with a curved and prominent form,
resembling a wok. When young, the buds have fine hairs
reminiscent of a Camellia flower and are grayish-purple or
pale purple. The gills underneath the cap are small and whitish,
turning pale pinkish-brown when fully open. The stem is
grayish-purple, the flesh is white, and the base is bulbous.
Basidia, club-like structures, measure 24—40 x 8—10 um, while
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basidiospores are pear-shaped, smooth, and sized 3—4 x 7-10
micrometers [4,5]. Boletus griseipurpureus has been subject to
several studies, revealing the presence of alkaloids, flavonoids,
saponins, and tannins through crude ethanolic screening of
active compounds [6—8]. Moreover, the crude extract from B.
griseipurpureus has antioxidant and antibacterial properties
against Staphylococcus aureus and Escherichia coli [9-11]. In
terms of nutritional content, the mushroom is rich in protein
(31.4%), carbohydrates (33.3%), fiber (15%), and Ash (8.6%),
while being low in fat (0.9%) [12]. These characteristics
make it a potential dietary health food, with its bioactive
compounds effectively resisting oxidative processes and acting
as natural antioxidants [1,13]. Furthermore, B. griseipurpureus
extract has the potential to reduce constipation, excretion,
hypertension, Alzheimer’s disease, cholesterol levels, and
blood glucose levels [6,14]. Traditional medicine practices
among the indigenous people of Kelantan, Malaysia, also
utilize this mushroom to treat diabetes, cervical cancer, and
breast cancer [6]. While the development of B. griseipurpureus
as a medicinal drug holds significant benefits, there is limited
understanding of its safety and bioactivity. It is crucial to
conduct toxicity studies on medicinal mushroom extracts in
animals to ensure safety and address public health concerns,
thus enhancing the value of local mushrooms. The assessment
of acute and subacute toxicity is employed to evaluate the
safety, mode of action, and potential risks of these compounds
[15]. Acute toxicity testing involves administering a single
dose of a substance to animals to observe symptoms and assess
toxicity levels. Subacute toxicity studies follow acute tests,
providing additional insights into the effects of repeated doses
on specific tissues or organs [16].

Therefore, the objective of this study was to evaluate
the safety of B. griseipurpureus Corner extracts by examining
their potential acute and subacute toxic effects on mice. This
assessment was conducted through histopathological and
biochemical examinations.

MATERIALS AND METHODS

Mushroom material and preparation of crude extract

Basidiomes of B. griseipurpureus Corner were
harvested from melaleuca forests in Yi-ngo, Narathiwat,
Thailand, in July 2022. A voucher specimen (Collection No.
BGC-2566-01) was identified as B. griseipurpureus Corner by
Natthapat Srihanant. It was collected at the Faculty of Natural
Resources, Prince of Songkla University, Hat Yai, Songkhla,
Thailand. The Mushroom extraction was performed with some
modifications to the protocol [6,7]. Fresh basidiomes were
cleaned, oven-dried at 60°C for 24 hours, finely ground, and
then immersed in 95% ethanol (ratio 1:4) for 3 days at room
temperature. The extraction process was repeated twice, and
the resulting extract was filtered using Whatman filter paper
No.l. The ethanol was subsequently removed using a rotary
evaporator (Heidolph Hei-VAP Precision) until dry, resulting
in a dark brown viscous crude extract. Yields were calculated
as a percentage based on the dry weight of the basidiomes.
The extracts were stored at room temperature and diluted with
distilled water before use.

Experimental animals

A total of 30 male Institute of Cancer Research mice,
aged 6 weeks and weighing 25-35 g, were obtained from
Nomura Siam International Co. Ltd., Bangkok, Thailand. After
a 7-day acclimation period, the mice were housed and fed at the
Laboratory Animals Unit of the Research Institute for Health
Sciences, Walailak University. Random assignment was done to
allocate the mice into control and treatment groups. The mice
were kept in cages maintained at 22°C + 2°C with a 12-hour
light-dark cycle, 50%—70% relative humidity, and were provided
ad libitum access to standard food and water throughout the
experiment. All procedures were conducted by the code of ethics
for the care and use of animals for scientific purpose, as outlined
by the Institute of Animals for Scientific Purposes Development
and the National Research Council of Thailand. Surgeries were
performed under sodium pentobarbital anesthesia, and measures
were taken to minimize pain and discomfort.

Acute toxicity study

The administration of the divided dose of B.
griseipurpureus Corner extract followed the guidelines outlined
in the Organization of Economic Co-operation and Development
(OECD) Guideline 420 for acute toxicity testing [ 16]. In the study,
five mice were subjected to a single oral gavage of the extract
at a dose of 2,000 mg/kg, while the control group of five mice
was given distilled water. The number of samples was calculated
using the Federer formula [17]. Close monitoring for signs of
toxicity and mortality was conducted at intervals of 30 minutes,
4 hours, 24 hours, and once daily for 14 days. Throughout the 14-
day study, daily measurements of body weight, water intake, and
food consumption were recorded. At the end of the observation
period, the mice were sacrificed, and blood samples were
obtained via cardiac puncture. Furthermore, the liver and kidney
were collected for histopathological examination.

Subacute toxicity study

The toxicity testing in this study was conducted
according to the OECD guideline 420 [16]. Male mice were
assigned randomly to four groups, with each group containing five
mice. The number of samples was calculated using the Federer
formula [17]. The treated group received oral doses of the extract
at 50, 300, and 2,000 mg/kg/day, while the control group was
administered distilled water. Daily observations were made over
14 days to monitor symptoms of toxicity and death. Throughout
the test, measurements of body weight, water intake, and food
consumption were recorded. At the end of the study, surviving
mice were sacrificed for microscopic examination of kidney
and liver cells. Hematological and biochemical analyses were
performed by collecting blood samples through cardiac puncture.

Blood analysis

Hematological parameters consist of red blood cell count
(RBC), white blood cell count (WBC), hemoglobin concentration
(Hb), hematocrit (Hct), platelet count, and mean corpuscular
volume (MCV), which were measured using an automatic
hematological analyzer (Automated MEK-6410 Hematology
analyzer). Serum biochemical parameters were assessed using
commercially available enzyme marker kits to evaluate liver and
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kidney function. Liver function tests measured enzyme activity
such as alkaline phosphatase, aspartate aminotransferase (AST),
and alanine aminotransferase (ALT). Kidney function tests
measured creatinine (CRE), blood urea nitrogen (BUN), and
uric acid. Lipid and blood sugar tests measured triglycerides,
cholesterol, high-density lipoprotein (HDL), and fasting blood
sugar (FBS) were analyzed using a clinical chemistry Olympus
AU400 analyzer (Olympus, Tokyo, Japan).

Histopathological analysis

Liver and kidney tissues were fixed in 4%
paraformaldehyde, dehydrated with graded alcohols, cleared
with xylene, and embedded in paraffin. Paraffin blocks were
cut into 3-5 um sections using a rotary microtome 4060E
(Germany) and stained with hematoxylin and eosin (H&E). The
sections were examined under an optical microscope (Olympus’
BX53 upright microscope, Tokyo, Japan) and analyzed using
cellSens Imaging software.

Statistical analysis

Results were displayed as mean + SD. The data were
analyzed statistically using Graphpad Prism software version
5.0 (Graphpad Software, Inc., San Diego, CA) by performing
one-way ANOVA followed by Dunnett’s multiple comparison
tests. A significance level of p <0.05 was used to determine the
statistical significance of the analysis.

RESULTS

Acute toxicity analysis

No clinical symptoms such as abnormal respiration,
salivation, sleep disturbances, tremors, convulsions, aggression,
lack of hair erection, or signs of death were observed after a
single oral dose of B. griseipurpureus Corner extracts at 2,000
mg/kg body weight. Additionally, there were no abnormal
morphological changes in the color, texture, and weight of
internal organs like the liver and kidneys. The intake of 2,000
mg/kg body weight of B. griseipurpureus extract did not
significantly affect body weight gain or the organ-to-body
weight index compared to the control group. However, the
treatment group showed a significant increase (p < 0.05) in food
intake compared to the control group, while water intake did not
differ between the two groups (Table 1).

Subacute toxicity analysis

After a 14-day testing period, male mice treated with
B. griseipurpureus extract doses of 50, 300, and 2,000 mg/kg
did not experience any death. Food intake was significantly
increased (p < 0.05) in mice administered 300 and 2,000 mg/
kg doses of the extract. However, there were no significant
changes in body weight and organ-to-body-weight index across
all extract doses administered (Table 2).

Hematological parameters

Acute studies in mice treated with B. griseipurpureus
extract at a dose of 2,000 mg/kg showed a significant increase
(p < 0.05) in erythrocyte volume, while Hb and Hct levels were
significantly decreased (p < 0.05) compared to the control group

(Table 3). Subacute studies administering B. griseipurpureus
extract at 50 and 2,000 mg/kg resulted in significant reductions (p
<0.05) in Hb and Hct levels. Although not statistically significant,
there was a decrease in Hb and Hct at the 300 mg/kg extract dose
compared to the control group. However, after 14 days of extract
ingestion, RBC, WBC, and mean blood cell mass did not show
significant differences compared to controls (Table 4).

Table 1. Food consumption, water consumption,
growth parameters, and organ-to-body weight indices of mice
exposed to an acute dose of extracts.

Dose of extract (mg/kg body weight)

Parameter
Control (n =5) 2,000 (n=5)

Food intake (g)

Day 7 15.43+3.91 25.57 +£6.73*

Day 14 21.14+4.18 26.14 £ 5.79*
Water intake (ml)

Day 7 21.14+5.76 19.71 £3.35

Day 14 22.29+2.36 24.29 + 4.68
Body weight gain (g)

Day 0-14 17.42 £3.55 15.62+1.35
Organ to body weight indices (g)

Left kidney 1.42+0.01 1.57+0.01

Right kidney 1.38+£0.02 1.47+0.02

Liver 6.60 = 0.26 7.23+£0.20

*Significantly different from the control group and treated group at p < 0.05.
Organ-to-body weight index = (organ weight x100)/body weight. Data are
shown as mean = SD (n = 5).

Table 2. Food consumption, water consumption, growth parameters,
and organ-to-body weight indices of mice exposed to a subacute dose
of extracts at various doses.

Dose of extract (mg/kg body weight)

Parameter C(,‘:":"S‘;l 50(n=5 300 (n=5) (1’102)
Food intake (g)

Day 7 20.71+8.73  19.29+4.50 20.14+3.93 21.43+6.90

Day 14 19.57+3.78 20.57+2.15 2429+4.03* 31.43+4.04*
Water intake (ml)

Day 7 2543+£6.40 19.14+790 23.43+£5.62 18.86+6.82

Day 14 29.14+2.55 27.17+335 26.86+6.20 22.00+4.32
Body weight gain (g)

Day 0-14 16.02+1.40 16.74+1.07 16.04+239 15.12+0.61
Organ to body weight indices (g)

Leftkidney 1.48+0.48 1.49+0.02 1.50+030 1.49+0.30
ki;zieg;t 1.37+0.03 1.43 £0.02 1.49+0.01 1.38£0.21

Liver 579+£0.18 6.05+038 6.14+£032 586+0.25

*Significantly different from the control group and treated group at p < 0.05.
Organ-to-body weight index = (organ weight x100)/body weight. Data are
shown as mean = SD (n = 5).
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Serum biochemical studies

In acute toxicity studies, mice treated with 2,000 mg/
kg ethanolic B. griseipulpureus extract showed a significant
increase (p < 0.05) in AST levels compared to the control
group (Table 5). In the subacute group, FBS was significantly
reduced (p < 0.05) at a dose of 300 mg/kg extract. Levels of
AST, ALT, and CRE were significantly increased (p < 0.05) in
mice treated with 2,000 mg/kg extract compared to the control
group. BUN levels showed a nonsignificant increase in all
groups receiving B. griseipurpureus extract. Triglyceride
levels were significantly reduced (p < 0.05) in mice treated
with 300 and 2,000 mg/kg. However, other parameters did
not show significance compared to the control group (Table
6).

Histopathological observations

The control group showed normal histology of
mice liver (Fig. 1A), whereas mice treated with ethanol B.
griseipulpureus extracts exhibited hepatocyte shrinkage or
degeneration, necrotic and pyknotic nuclei, cytoplasmic
hepatocyte vacuoles, accumulation of inflammatory cells
around the portal triad, and damage to the endothelial lining of
the central vein (Figs. 1B-E).

Control mouse kidney sections showed intact
Bowman’s capsule and typical proximal and distal convoluted

Table 3. Blood hematological parameters of mice exposed to an acute
dose of extracts at various doses.

Dose of extract (mg/kg body weight)

Blood parameters

Control (n =5) 2,000 (n=5)
RBC (10%/ul) 8.84+£0.20 8.91 +0.90
WBC (10°/w1) 7.26 +0.90 7.68 £0.94
Hb (g/dl) 14.28 +£0.44 13.66 + 0.33*
Hct (%) 43.02 +1.30 40.98 +0.99*
Platelets (10%/ul) 71.90 £3.77 73.24 £ 481
MCV (fl) 47.92 +0.76 49.92 +1.07*

*Significantly different from the control group and treated group at p < 0.05.
RBC: Red Blood Cell, WBC: White Blood Cell, Hb: Hemoglobin, Hct:
hematocrit, MCV: mean corpuscular volume. Data are shown as mean + SD
(n=25).

glomeruli with no capillary congestion or bleeding (Figs.
2A and B). In contrast, the kidney sections of the ethanol B.
griseipulpureus extract-treated group displayed histological
changes, including glomerular distortion, capillary congestion,
hemorrhage, and tubular damage (Figs. 2C-J).

DISCUSSION

The primary objective of evaluating the safety of
medicinal plants is to identify any negative effects and determine
the level of exposure at which these effects occur. Alterations in
the consumption of food, water, and fluctuations in body weight
indicate the general well-being of animals under study [18].
Complex biological processes govern food intake to maintain a
relatively consistent body weight over an extended period [19].
The appetite is crucial in monitoring food consumption and
regulating body weight. In the acute toxicity investigation of B.
griseipurpureus extract on male mice, the administration of a
single oral dose of 2,000 mg/kg did not result in any abnormal
signs or mortality. There were no significant differences in body
weight gain compared to the control group (Table 1). However,
water intake was reduced, while food intake showed a significant
increase (p < 0.05) (Table 1). These findings suggest that the
LD50 of the extract is likely higher than 2,000 mg/kg. These
results align with previous studies conducted on other plants
[20,21] and indicate that the extract can be considered relatively
safe according to the globally harmonized system (GHS)
system of classification and labeling of chemicals for acute
toxicity tests [22]. Therefore, the B. griseipurpureus extract can
be classified as category five according to GHS standards.

Subacute toxicity studies are critical in providing
further insights beyond the limited scope of acute toxicity data
in clinical applications. When dealing with chronic illnesses, it
becomes essential to administer repeated doses of substances
to assess their toxicity. This is because long-term usage can
gradually impact tissues and organs due to accumulation [23].
Subacute toxicity analyses are vital in evaluating the effects on
specific organs and examining hematological or biochemical
changes caused by extracts that may not be detected in acute
toxicity tests. They play a crucial role in ensuring human safety,
particularly in the development of pharmaceuticals [15]. In the
subacute toxicity analysis of B. griseipurpureus extract in male
mice, the extract was continuously administered at doses of 50,
300, and 2,000 mg/kg/day for 14 days. The study employed

Table 4. Blood hematological parameters of mice exposed to a subacute dose of extracts at various doses.

Dose of extract (mg/kg body weight)

Blood parameters

Control (n =5) 50 (n=5) 300 (n=5) 2,000 (n = 5)
RBC (10%/l) 8.97+0.14 8.81+0.14 8.97+0.17 8.88 + 0.05
WBC (10%/w/1) 7.42+0.50 7.46 +0.50 7.87+0.11 7.17+0.18
Hb (g/dl) 14.07 +0.29 13.74 +0.25* 14.04 +0.34 13.70 % 0.14*
Het (%) 42.36 +0.88 41.16 % 0.65* 42.12 £ 1.01 41.10 % 0.42%
Platelets (10%/pl) 72.65 +4.02 73.80 £3.98 71.92 +4.02 72.66 +4.01
MCV (fl) 48.08 + 1.39 4782+ 131 48.66 % 0.69 48.56 + 1.04

*Significantly different from the control group and treated group at p < 0.05. RBC: Red Blood Cell, WBC: White Blood
Cell, Hb: Hemoglobin, Hct: hematocrit, MCV: mean corpuscular volume. Data are shown as mean + SD (n = 5).
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four dose levels (high, mid, low, and vehicle), which were
modified based on the GHS criteria for oral toxicity categories:
<5, 50,300, and 2,000 mg/kg [16,22]. No mortality or abnormal
symptoms were observed in the treated mice during the study
period. The treated group exhibited a significant increase (p <
0.05) in food intake, while water intake showed no significant
decrease compared to the control group (Table 2). There were
no significant changes in body weight or relative organ weights
between the treated and control groups (Table 2). However, the
results of organ-to-body weight indices in the acute and subacute
tests showed an increase compared to control and lower dose
levels (Tables 1 and 2). Changes in organ weight serve as
valuable indicators of toxicity, effects on enzymes, disruptions
in physiological processes, and organ-specific injuries [24]. An
increase in organ weight suggests hypertrophy, while a decrease
indicates necrosis in the target organ. However, it is crucial to
interpret organ weight data alongside gross structure pathology
and histopathology examinations to obtain a comprehensive
understanding [25]. These findings suggest that prolonged use

Table 5. Blood biochemical parameters of mice exposed to an acute
dose of extracts at various doses.

Dose of extract (mg/kg body weight)

Blood parameters

Control (n =5) 2,000 (n=5)
FBS (mg/dl) 165.00 £9.57 185.80 = 48.06
BUN (mg/dl) 19.40 +0.55 18.80 +3.70
CRE (mg/dl) 0.70 +0.02 0.60 +0.01
Uric acid (mg/dl) 1.82+0.41 2.04+0.23
Cholesterol (mg/dl) 160.50 +=9.33 159.40 £ 9.40
Triglyceride (mg/dl) 168.50 £ 47.93 171.60 + 47.46
HDL (mg/dl) 102.70 £ 6.38 92.80 +9.86
AST (U/) 30.67 +6.53 109.00 £ 34.00*
ALT (U/) 19.83 + 6.86 33.00+17.78

*Significantly different from the control group and treated group at p < 0.05.
FBS: Fasting Blood Sugar, BUN: Blood Urea Nitrogen, HDL: High-Density
Lipoprotein, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase.
Data are shown as mean + SD (n = 5).

ofthe extract may harm the liver and kidneys. It is recommended
to compare these results (Tables 1 and 2) with histopathological
findings (Figs. | A-E and 2A-J).

Toxicity studies commonly include hematological
tests to evaluate the impact of the test substance on the
hematopoietic system, encompassing platelets, WBC, and RBC.
These tests provide insights into the effects of the substance on
hematopoiesis and the overall functioning of the hematopoietic
system [26]. In the present study, the administration of B.
griseipurpureus extract led to a significant decrease (p < 0.05)
in Hb and Hect values (Tables 3 and 4). These measurements are
commonly used to assess anemia, characterized by a reduction
in the number of RBCs or the amount of Hb within each RBC
[27]. However, all groups of mice showed normal values for
other hematological parameters (Tables 3 and 4). Therefore, it
is likely that the extract may impact the hematopoietic system.
In the acute toxicity studies, the average Hb concentration
decreased, while the mean erythrocyte density and measured
erythrocyte volume significantly increased (p < 0.05) (Table 3).
However, the measured erythrocyte volume in acute toxicity
studies showed increased levels without statistical significance
(Table 3). These changes in results may be attributed to the
production of RBC in response to dehydration and blood loss,
indicating an increase in hematopoiesis [28]. Biochemical
measurements in the blood serve as valuable indicators of organ
function, particularly in vital organs like the liver, pancreas, and
kidneys, which are crucial for animal survival [29]. Enzymes
such as ALT and AST reflect the cellular integrity of the liver,
while total protein and albumin levels indicate its functionality
[25]. Elevated serum levels of ALT and AST can indicate liver
damage, as hepatocytes primarily produce these enzymes.
Increased liver enzyme levels may suggest the potential for
hepatocellular toxicity, while decreased levels may indicate
enzyme inhibition [30]. However, ALT is a more sensitive
marker for liver damage or toxicity compared to AST, as AST
is also present in other organs like the kidneys, heart, testes,
and skeletal muscles [23]. The standard blood test for kidney
function involves measuring levels of CRE, dissolved salts,
and urea. Kidney function is assessed through CRE clearance,

Table 6. Blood biochemical parameters of mice exposed to a subacute dose of extracts at various doses.

Dose of extract (mg/kg body weight)

Blood parameters

Control (1 = 5) 50 (n=5) 300 (n = 5) 2,000 (n = 5)
FBS (mg/dl) 133.8 +37.01 110.20 +21.04 101.8 + 28.42% 1774 + 44.45
BUN (mg/dI) 19.40 = 1.67 19.20 +3.03 19.40 + 1.34 19.40 + 0.89
CRE (mg/dl) 0.80 £ 0.03 0.80 £ 0.02 0.70+0.18 1.30 % 0.02*
Uric acid (mg/dl) 273 +1.67 2.14 4 0.86 1.20+ 1.08 1.58+1.23
Cholesterol (mg/dl) 156.80 + 6.27 155.20 = 11.08 159.60 321 153.60 = 5.60
Triglyceride (mg/dl) 141.80 + 30.69 110.60 + 50.72 98.40 + 25.00* 84.20 £ 26.42%
HDL (mg/dl) 103.00 +9.76 105.40+5.13 107.20 5.72 107.80 = 4.38
AST (U/1) 30.50 £ 8.19 34.80 + 13.18 64.40 + 18.02 170.20 % 55.95*
ALT (U/) 15.17 % 8.59 16.20 + 4.66 23.00 £ 7.18 38.40  7.50%

*Significantly different from the control group and treated group at p < 0.05. FBS: Fasting Blood Sugar, BUN: Blood Urea Nitrogen, HDL: High-
Density Lipoprotein, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase. Data are shown as mean + SD (n = 5).
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Figure 1. Light photomicrographs of liver sections were examined to assess
the effects of different doses of B. griseipurpureus extract. The control group
showed a normal liver appearance (A), while the acute group was treated with
2,000 mg/kg b.w. exhibited changes (B). In the subacute groups, the liver
sections of mice treated with 50 mg/kg b.w. (C), 300 mg/kg b.w. (D), and 2,000
mg/kg b.w. (E) displayed distinct characteristics. The key features observed in
the images included hepatocytes (H), central veins (C), sinusoids (S), pyknotic
nuclei (black arrowheads), increased accumulation of lipid droplets (red
asterisks), degenerated hepatocytes (blue arrows), increased accumulation of
lymphocyte (red arrows) and congestion of central vein (black arrows). H&E
staining x20 magnification. The scale bar represents 100 um.

which reflects the glomerular filtration rate [31]. In the acute
toxicity analysis, there was a decrease in CRE levels and an
increase in ALT levels, although these results did not reach
statistical significance, making their interpretation unclear
(Table 5). However, significant differences were observed in
the subacute toxicity analysis compared to the control group,
with significantly increased (p < 0.05) levels of ALT, AST,
and CRE (Table 6). These findings indicate liver and kidney
damage and toxicity [32]. Furthermore, significant alterations
(p < 0.05) were observed in the levels of ALT, AST, and CRE
when comparing our extract to the control group, suggesting
that the extract may have harmful effects on the liver and
kidneys. Moreover, administration of the extract at doses of
300 and 2,000 mg/kg in mice significantly reduced (p < 0.05)
triglyceride levels compared to the control group (Table 6).
However, at a dose of 50 mg/kg, the decrease in triglycerides
was not statistically significant (Table 6). FBS levels also
showed a significant decrease (p < 0.05) at the dose of 300
mg/kg (Table 6). These findings suggest that the extract may

Kidney :uba:m,z Wﬁtlt}‘ 2,000 Illgfhg

Kidney subacute mr.ltlty 3o m,w’kg

Figure 2. Light photomicrographs of kidney sections were examined to assess
the effects of different doses of B. griseipurpureus extract. The control group
showed a normal kidney appearance (A and B), while the acute group was
treated with 2,000 mg/kg b.w. exhibited changes (C and D). In the subacute
groups, the kidney sections of mice treated with 50 mg/kg b.w. (E and F),
300 mg/kg b.w. (G and H), and 2,000 mg/kg b.w. (I and J) displayed distinct
characteristics. The key features observed in the images included renal
tubules (T), glomeruli (G), glomerular damage (Black arrows), and capillary
hemorrhage (Red arrows). H&E staining x20 magnification. The scale bar
represents 100 pm.

improve insulin sensitivity, leading to better glucose uptake and
lower FBS levels. The observed reduction in triglyceride levels
could be attributed to physical activity and other ethanolic
extracts, possibly due to the presence of antioxidant compounds
[33]. These results hold importance for future studies.
Histological investigations provide valuable evidence
to complement hematological and biochemical analyses. The
examination of all toxicity tests through histopathology (Figs.
1B-E and2C-J)revealed the presence of lesions and abnormalities
in the internal organs of mice treated with the B. griseipurpureus
extract. These findings strongly suggest that the extract may
possess toxic properties and could be detrimental to the liver and
kidneys of mice. These results align with previous studies that
have demonstrated the radical activity of plant extracts containing
flavonoids, alkaloid saponins, and tannins. Free radicals have the
potential to initiate chain reactions, induce protein glycation,
deactivate enzymes, and disrupt the structure and function of
membranes, including collagen basement membranes, leading to
biological damage. Notably, the alcoholic leaf extract exhibited
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higher efficacy as a stable free radical scavenger compared to
the aqueous leaf extract [34,35]. Furthermore, histopathological
analysis of the internal organs revealed abnormal characteristics
(Figs. 1B-E and 2C-J), consistent with previous research
findings [21,34]. These results of subacute toxicity analysis are
supported by a statistically significant increase (p < 0.05) in AST,
ALT, and CRE levels (Table 6), which are reliable indicators of
liver and kidney function [36,37]. Consequently, these findings
indicate that the administration of the extract over a period of
14 days leads to significant harm to the kidneys and livers of the
treated animals.

CONCLUSION

Based on the available information, the administration
of B. griseipurpureus Corner extracts to mice resulted in toxicity,
although it did not cause death or noticeable behavioral changes.
However, histopathological assessments revealed toxicological
alterations in the liver and kidney as a result of the treatment.
These alterations included apoptotic nuclei, inflammation in
sinusoidal capillaries, dilated sinusoids, expanded interstitial
spaces, disruption of glomeruli and tubules, and other changes.
Blood analysis of the liver and kidney showed abnormalities,
with elevated serum ALT, AST, and CRE levels. The severity
of these abnormalities varied depending on the duration and
dosage of the administered extract. Consequently, these findings
strongly suggest that the B. griseipurpureus Corner extracts
may possess toxic properties specifically targeting the liver and
kidney. To gain a comprehensive understanding of the nature
and mechanism of this toxicity, further research involving
higher animal models, chronic studies, and the isolation of
secondary metabolites within the extract is necessary.
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