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INTRODUCTION

Entandrophragma angolense and E.

ABSTRACT

Background: Entandrophragma utile and E. angolense are traditionally
used medicinal plants in Africa, yet their acute toxicity profiles remain
underexplored.

Objectives: This study investigated the acute toxicity and haematological
and histopathological effects of ethanol bark extracts of E. utile and E. an-
golense in male mice.

Method: Fifty adult male mice were allocated into five groups per extract.
While the control group received normal saline, treatment groups were
orally administered increasing doses (200—-1600 mg/kg) of each plant ex-
tract for 14 days. Parameters assessed included body weight, haematology,
liver histology, and mortality to calculate the median lethal dose (LDso).
Results: The LDso values were 2754.23 mg/kg for E. utile and 1862.1 mg/
kg for E. angolense, indicating a higher toxicity potential for the latter.
Haematological analysis revealed dose-dependent reductions in packed cell
volume (PCV) and haemoglobin (Hb), particularly with E. angolense. Liv-
er histology showed mild changes at low doses but significant hepatic con-
gestion and necrosis at higher concentrations, especially in E. angolense-
treated groups.

Conclusion: Both extracts exhibited dose-dependent haematological and
hepatic effects. While relatively safe at low doses, high concentrations pose
hepatotoxic risks, emphasizing the need for controlled therapeutic use.

Keywords: Acute toxicity, Entandrophragma utile, Entandrophragma
angolense, haematology, histopathology, mice

utile, Youn et al., 2022;Kola-Mustapha et al,

commonly known as African mahogany, are
tropical hardwood tree species in the Meliace-
ae family. These valuable timber species are
renowned for their commercial significance in
the timber industry due to their high-quality
wood with desirable properties such as durabil-
ity, strength, and aesthetic appeal. Beyond their
economic importance, these trees play crucial
ecological roles in tropical forests, contributing
to biodiversity conservation and ecosystem sta-
bility (Orwa et al., 2009; CABI International,
2022a, 2022b).

Widely distributed across tropical regions of
Africa, these tree species have been traditional-
ly employed for their alleged therapeutic bene-
fits, including anti-inflammatory, antimicrobi-
al, and anticancer activities (Orisadipe et al.,
2005; John et al., 2012; Trinh et al, 2021;
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2023;).While the timber attributes of E. ango-
lense and E. utile have been studied, limited
research has focused on their potential toxico-
logical effects on biological their safety and
possible risks to human health and the environ-
ment, especially in regions where they are ex-
tensively utilised (Subramanian et al., 2018;
Atanasov et al.,2021; Chaachouay and Zidane,
2024; Miranda, 2021).

In this context, conducting a comparative tox-
icological analysis of E. angolense and E.
utile is imperative to evaluate their potential
impact on living organisms. Mice, as com-
mon mammalian models in toxicological
studies, provide valuable insights into the ef-
fects of various substances on biological sys-
tems (Bryda, 2013; Mukherjee et al., 2022,
Dominguez-Oliva et al., 2023).

Majebi et al 60


https://journals.unimed.edu.ng/index.php/JEMT/index

Given the increasing reliance on plant-based
treatments, understanding potential toxic effects
is essential to prevent adverse outcomes and to
promote safe usage (Mensah et al., 2019; Van
Wyk and Prinsloo, 2020). By subjecting mice to
extracts or components derived from these tree
species, we can assess their haematological pa-
rameters, histological changes, and overall toxi-
cological effects.

This study aims to elucidate the toxicological,
haematological, and histological responses of
mice exposed to E. angolense and E. utile ex-
tracts. By evaluating these profiles and compar-
ing the effects of the two closely related spe-
cies, we seek to provide a comprehensive un-
derstanding of their safety and potential health
impacts as well as identify possible differences
in toxicity profiles. The findings from this study
will not only contribute to the existing
knowledge on the toxicological properties of
African mahogany species but also validate the
traditional uses of these plants and ensure their
safe incorporation into modern pharmacothera-

py.

METHODOLOGY
Collection of plant material

The bark of Entandrophragma utile and E. an-
golense was collected from the Forestry Re-
search Institute of Nigeria. The plant materials
were identified and authenticated by a taxono-
mist with voucher numbers FHI-113968 and
FHI-113969, respectively, in the Forest Herbar-
ium, Ibadan. The bark was then oven-dried at
40°C in the laboratory, ground into a powder
using a hammer mill, and sieved to ensure uni-
formity.

Extraction process of plant material

The extraction of the ethanol extract from the
bark was performed using the cold maceration
method. Five hundred grams (500 g) of each
powdered bark of E. utile and E. angolense
were soaked separately in 1 litre of 70% and
100% ethanol for 72 hours to obtain the ethanol
extract. The content of each extract was filtered
through a Whatman filter paper-lined funnel
into a conical flask. The filtrates of each extract
were concentrated using a rotary evaporator at
40°C, followed by gentle evaporation to dry-
ness at room temperature (28°C). The extracts
were then stored in separate clean, dry bottles
and kept in the refrigerator at 4°C. Dilutions to
the desired concentrations were prepared for
each extract as needed.
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Experimental design

This study was meticulously designed with a
robust experimental framework to evaluate the
acute toxicity of ethanol extracts of E. utile and
E. angolense bark. The experiment involved
fifty adult male mice, divided into five distinct
groups for each extract. Each group comprised
five mice, ensuring a robust sample size for re-
liable results. This design permitted a compre-
hensive analysis of the effects of varying con-
centrations of the extracts on the subjects.

Experimental animals and their manage-
ment

A total of fifty adult male mice, each weighing
between 40-45 g, were procured from the well-
maintained Animal House of the Department of
Physiology, University of Ibadan, Nigeria. Be-
fore the experiment, the mice were acclimatised
for two weeks under standard conditions (12 h
light and 12 h dark cycle). This was done in
well-ventilated, pathogen-free cages at room
temperature (28°C) in the animal house of the
Department of Biomedicinal Research Centre,
Forestry Research Institute of Nigeria (FRIN).
They were fed with standard mouse pellets and
had ad libitum access to water, ensuring their
well-being throughout the experiment. This
careful management of the experimental ani-
mals ensured their health and minimised any
external factors that could influence the results.

Procedure for LDs, test

The LDs, test was conducted following the
method of Nath and Yadav (2015) with some
modifications. This method was chosen for its
reliability in determining the percentage of
death of the animals 14 days after the daily oral
dose. After the two weeks of acclimatisation,
each extract was diluted as required and admin-
istered once orally to the mice at 9.00 am daily
for the period of the test (14 days). This was
done after the animals had been starved for 12 h
before the onset of the treatment, ensuring con-
sistent absorption of the extracts. The groups
were constituted as follows for each extract:

For the E. utile bark extracts, Group 1 (Control
group) was given only normal saline, while
Groups 2-5 were administered with increasing
doses (200, 400, 800 and 1600 mg/kg) of the
dissolved ethanol bark extract of E utile in 1ml
of normal saline. For the E. angolense bark ex-
tracts, Group 1 (Control group) was given only
normal saline, while Groups 2-5 were adminis-
tered with increasing doses (200, 400, 800 and
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1600 mg/kg) of the dissolved ethanol bark ex-
tract of £ angolense in 1ml of normal saline.

This detailed procedure ensured a comprehen-

RESULTS AND DISCUSSION

Lethal dose (LDsy) concentration test of En-
tandrophragma species

sive evaluation of the acute toxicity of the etha- Entandrophragma utile

nol extracts of E. utile and E. angolense bark.
The use of a control group and multiple test
groups allowed for a thorough comparison of
the effects of different concentrations of the ex-
tracts.

Procedure for weight change, haematology,
and histology

Throughout the 14-day experimental period, a
systematic record was maintained for each
mouse, documenting any changes in behaviour,
weight, and mortality. This was done to study
the lethal toxicity of each dose and the lethality
of each extract. The data were subjected to rig-
orous statistical analysis using Probits in Excel
2019 and GraphPad 2019, ensuring a compre-
hensive evaluation of the data.

After the 14-day treatment period with the ex-
tracts, blood samples were collected from each
surviving mouse. This was done using the tail
vein puncture method, a standard procedure that
ensures minimal discomfort to the animal. The
collected blood samples were placed in heparin-
ised tubes, which were gently rocked to ensure
proper mixing of the blood with the anticoagu-
lants. These samples were then labelled appro-
priately for subsequent haematological analysis
(Ofem et al., 2012; Enenebeaku et al., 2021;).
Following the methods described by Singh et
al. (2013) with some modifications, the mice
were humanely sacrificed after 14 days. The
liver samples of the mice were harvested from
the various groups. These samples were bottled
dry and fixed in 10% formaldehyde (pH 7.2 to
7.4) in preparation for histological analysis.

Data analysis methods

The data collected from the study were subject-
ed to rigorous statistical analysis. Probits analy-
sis in Excel 2019 and GraphPad 2019 were
used to determine the lethal toxicity of each
dose and lethality of each extract. The haemato-
logical data were analysed and interpreted to
understand the impact of the extracts on the
health of the mice. The histological analysis of
the liver samples provided insights into the po-
tential tissue damage or changes caused by the
extracts. This comprehensive data analysis en-
sured a thorough understanding of the acute
toxicity of the ethanol extracts of E. utile and E.
angolense bark.
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The lethal dose (LDsy) concentration of the eth-
anol bark extract of Entandrophragma utile was
determined using a range of dosages (Table 1).
The control group (Group A) and groups ad-
ministered with dosages up to 400 mg/kg
(Groups B and C) experienced no mortalities.
Specifically, the log doses for Groups A, B, and
C were 0, 2.30103, and 2.60205999 respective-
ly, all yielding a 0% mortality rate. A slight in-
crease in mortality was observed in the group
administered with 800 mg/kg (Group D). This
group reported one mortality, resulting in a
20% mortality rate. This was the first instance
where positive mortality was noted, aligning
with a log dose of 2.90308999. After this, the
1600 mg/kg group (Group E) reported one mor-
tality out of the test subjects, translating to a
20% mortality rate. Despite the relatively high-
er dose, mortality remained low. This dosage
corresponds to a log dose of 3.20422998 and a
probit value of 4.16. As observed in Figure 1,
the LDsq of the ethanol bark extract of E. utile,
using probit analysis, is approximately 2754.23
mg/kg, which correlates with a log dose value
of 3.44.

Table 1: Determination of the assay of the etha-
nol bark extract of Entandrophragma utile

Group Logdose Total % Probit
mortality  mortality

A (Control 0 0 0 0
group)

B (200mg/kg)  2.30103 0 0 0

C (400mg/kg)  2.60205999 0 0 0

D (800mg/kg)  2.90308999 1 20 4.16

E (1600mg/kg) 3.20411998 1 20 4.16

LD50= 2754.23mg/Kg
3500
3000
2500

2000

Probit

1500
1000
500

0
1 2 3 4 5 6

—PROBT| o0 | o0 0
—oGROUP| 0

4.16
800

4.16
1600

475

200 400 3200

Figure 1. Graph of probit against log doses of Entandrophrag-
ma utile ethanol bark extract
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Table 2: Determination of assay of the ethanol bark extract of Entandrophragma angolense

Logdose Total % Probit
Group Mortality Mortality
A (Control group) 0 0 0 0
B (200mg/kg) 2.30103 0 0 0
C (400mg/kg) 2.60205999 1 20 4.16
D (800mg/kg) 2.90308999 1 20 4.16
E (1600mg/k) 3.20411998 2 40 4.75
LD50=1862.1 mg/kg
3500
3000
2500
B 2000
0
& 1500
1000
500
0 ‘
I 2 } 4 5 6
s PROBIT 0 0 4,16 4,16 4,75 525
e GROUP 0 200 400 800 1600 3200

Figure 2. Graph of probit against log doses of Entandrophragma angolense ethanol bark extract

Table 3: Weight changes of the mice during assay of the ethanol extract of Entandrophragma utile

Mean Body Weight (g)
Groups Initial Final Weight changes (%)
A (Control group) 44.46+0.2 47.80+1.1 3.34£1.177
B (200mg/kg) 43.30+2.4 45.20+1.4 2.1+0.8
C (400mg/kg) 45.00+0.2 49.10+1.6 4.0+2.4%
D (800mg/kg) 44.70+1.0 48.90+1.4 4.2+0.7"
E (1600mg/kg) 42.50+0.2 45.10+1.6 3.6+0.3"

Key: Weight gain = 7

Entandrophragma angolense

The determination of the lethal dose concentra-
tion of the ethanol bark extract of E. angolense
was carried out using different dosage groups
(A-E), and the results are summarized in Table
2. In the control group (Group A), which re-
ceived no ethanol bark extract, there was no
mortality recorded, corresponding to a 0% mor-
tality rate. Similarly, in Group B, which was
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administered a dose of 200 mg/kg (log dose
2.30103), no mortality was observed, maintain-
ing a 0% mortality rate with a probit value of 0.
Exposure to a higher dose of 400 mg/kg (log
dose 2.60205999) in Group C resulted in a sin-
gle mortality case out of the total group, trans-
lating to a 20% mortality rate and a correspond-
ing probit of 4.16. This same mortality rate and
probit value were observed in Group D, which
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received a dose of 800 mg/kg (log dose
2.90308999). An increase in the dosage to 1600
mg/kg (log dose 3.20411998) for Group E re-
sulted in 2 mortalities, which corresponded to a
40% mortality rate and a probit value of 4.75.
The data were used to calculate the lethal dose
(LDsp) concentration using probit analysis. The
resulting LDs, value for the ethanol bark extract
of E. angolense was determined to be 10*%
equivalent to 1862.1 mg/kg as shown in Flgure
2.

The investigation into the lethal dose (LDsy) of
ethanol bark extracts from Entandrophragma
utile and E. angolense revealed valuable in-
sights into their toxicity profiles (Tables 1 and
2). In the study on E. utile, escalating dosages
up to 1600 mg/kg demonstrated a progressive
relationship between dose levels and mortality
rates (Table 1). Mortality commenced at 800
mg/kg, with a peak mortality rate of 20% at the
highest dose, indicating a relatively low toxicity
threshold. Probit analysis estimated the LDs, at
approximately 2754.23 mg/kg, suggesting a
high tolerance limit for the extract and implying
potential safety at lower concentrations (Figure
1). This aligns with the findings of John and
Onabanjo (1990), who observed slight toxicity
with maximum possible doses considerably
higher than those evaluated for pharmacological
efficacy. Both studies indicate that E. utile ex-
tracts possess a relatively high margin of safety
at lower concentrations, reinforcing their poten-
tial for therapeutic applications with controlled
dosing. Contrary to E. utile, the examination of
E. angolense showcased a dose -dependent tox-
icity pattern (Table 2). Lower doses (up to 200
mg/kg) and the control group exhibited no mor-
talities, indicating the safety of these concentra-
tions. However, mortality rates increased with
higher doses, reaching 40% at 1600 mg/kg. The
LDsg value of 1862.1 mg/kg derived from probit
analysis underscored the quantifiable toxicity of
the extract, emphasizing the importance of dose
considerations in its pharmacological applica-
tions (Figure 2). This observation agrees to
some extent with the findings reported by
Degaulle et al. (2018), wherein E. angolense
extracts exhibited slight toxicity but at much
higher maximum tolerable doses 500 g/kg in
oral administration.

These findings highlight the distinct toxicity
profiles of ethanol bark extracts from E. utile
and E. angolense. While E. utile demonstrated a
higher LDs, and lower overall mortality rates,
E. angolense exhibited a lower LDs, and a
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more pronounced dose-dependent lethality. Un-
derstanding these differences is crucial for
guiding the safe use and toxicological assess-
ment of these extracts in future research and
potential therapeutic endeavours (Tsatsakis et
al., 2018. Borgert et al.,, 2021; Jitareanu et al.,
2023).

> Weight changes of mice during ethanol ex-
tract assay of Entandrophragma species

The effects of the ethanol extract of Entan-
drophragma utile on the body weight of mice
were evaluated across different dosage groups
and compared to a control group as illustrated
in Table 3. Initially, the mean body weight of
mice in the control group (Group A) was rec-
orded at 44.46+0.2g. By the end of the assay
period, these mice had a mean body weight of
47.80+1.1g, reflecting a weight gain of
3.34+1.1%. In Group B, which received a
200mg/kg dose of the extract, the initial mean
body weight was 43.30+2.4g. This increased to
45.20+1.4g, corresponding to a weight gain of
2.1+0.8%. The mice in Group C, administered
400mg/kg of the extract, had an initial mean
body weight of 45.00+0.2g. By the conclusion
of the study, their mean body weight rose to
49.10+1.6g, marking a significant weight gain
of 4.0+2.4%. For Group D, with an 800mg/kg
dose, initial and final mean body weights were
noted as 44.70+1.0g and 48.90+1.4g respective-
ly. This group exhibited the highest percentage
weight gain among the tested groups, at
4.24+0.7%. Finally, Group E, which was admin-
istered the highest dose at 1600mg/kg, had its
mean body weight change from 42.50+0.2g to
45.10£1.6g. This group experienced a weight
gain of 3.6+£0.3%.

Table 4 reveals the mean body weight of mice
across different treatment groups to evaluate the
effects of varying doses of the ethanol extract
of Entandrophragma angolense. The changes
in body weight percentages were subsequently
recorded. In the control group (Group A), the
initial mean body weight was 44.32+1.5 g,
which increased to 49.80+0.5 g by the end of
the assay period. This group exhibited a weight
gain of 9.48+2.1%. Group B, which received
200 mg/kg of the ethanol extract, started with a
mean body weight of 41.31+2.1 g, increasing to
46.20£1.0 g. This represented a weight gain of
8.89+1.7%. For Group C, administered with
400 mg/kg of the extract, the initial mean body
weight was 43.38+1.0 g. However, by the end
of the study period, the mean body weight

Majebi et al 64



Table 4: Weight changes of the mice during assay of the ethanol extract of
Entandrophragma angolense

Mean Body Weight (g)
Groups Initial Final Weight changes (%)
A (Control group) 44.32+1.5  49.80+0.5 9.48+2.17
B (200mg/kg) 413142.1  46.20+1.0 8.89+1.7'
C (400mg/kg) 4338+1.0  42.10+0.3 3.72+0.5"
D (800mg/kg) 41.70£0.4  40.90+1.0 3.241.1°
E (1600mg/kg) 4338+1.0  42.10+0.3 2.7241.0°

Key: Weight gain = 11; Weight loss =

Table 5: Haematological parameters of ethanol bark extract of Entandrophragma utile in

experimental mice

Group A Group B Group C Group D Group E
Parameters (Control group) (200 mg/kg) (400 mg/kg) (800 mg/kg) (1600 mg/kg)
PCV (%) 26.00+2.00°  22.01£0.587 21.33+0.58T 20.34+0.58"  22.33+£0.587
Hb (g/dl) 15.23+0.82¢ 14.88£0.06°  14.4320.06°  13.44+0.06° 14.66+0.06°
RBC (cell/L) 7.92+0.35¢ 7.99+0.08¢  7.77+0.08%  7.78+0.08° 7.77+0.08°
WBC (x103 cell/L) 6.5+0.46" 5.33+0.30  5.33£0.20°  6.33+0.10" 6.43+0.20"
PLATELET (x105 cell/L)  1.31%0.20° 1.48+0.40°  1.47+0.40° 1.56+0.40° 1.57+0.40°
LYM (%) 44.043.0° 47.0+1.0° 46.0+1.0° 45.241.0° 46.0+2.0°
NEUT (%) 32.343.5° 20.0+1.0° 21.0+1.0° 23.241.0° 22.0+2.0°
MONO (%) 1.7+0.6" 1.7£0.1°¢ 1.5+0.3¢ 1.5+0.0°¢ 1.6+0.3°
EO (%) 2.0+1.0° 1.6+0.3% 1.5+0.0% 1.6+0.0" 1.5+0.0%
MCV (f1) 58.141.2¢ 59.9+0.3° 59.8+0.2° 59.8+0.2° 59.9+1.2°
MCH (pg/cell) 19.2+0.2¢ 19.8+0.2° 19.7+0.3 19.6+0.1° 19.7+0.3°

Values are Means + S.D, n < 4; Mean with similar superscript on the same column are not significantly differ-

ence (P<0.05)

Table 6: Haematological parameters of ethanol bark extract of Entandrophragma angolense
in experimental mice

Group A Group B Group C Group D Group E
Parameters (Control group) (200 mg/kg) (400 mg/kg) (800 mg/kg) (1600 mg/kg)
PCV (%) 24.00+2.00° 12.56£3.62°  13.66+3.60°  12.56+3.62°  12.56%3.62°
Hb (g/dl) 14.23+0.82¢ 7.24+0.95®  826+0.95"  9.24+0.95°  10.28+0.95"
RBC (cell/L) 9.92+0.35¢ 14.29+0.9 ° 1530£1.9° 1522403  15.25+0.5°
WBC (x10° cell/L) 35.5+0.46" 37.95+2.17°  38.95+2.17°  39.55+2.17°  39.65+2.17°
PLATELET (x10° cel/L)  51.110.20° 51.84+2.67°  51.84+£2.33%  51.84+2.57°  51.84+2.57°
LYM (%) 19.0+3.0° 19.23+£1.31%  19.23£2.11"°  19.23+5.11"  19.23+7.33%
NEUT (%) 30.3+3.5° 35.25£0.43*  35.75+0.43*  36.75+3.03°  36.77+0.43°
MONO (%) 41.6+0.6" 43.00+10.75°  43.17+£10.75°  43.25+10.7°  43.22+0.25°
EO (%) 2.241.0° 1.5+0.3% 1.5+0.4% 1.5+1.5% 1.5+1.3%®
MCV (/1) 51.1+1.2° 49.9+0.3" 49.9+1.3° 49.9+1.6° 49.8+0.6
MCH (pg/cell) 10.2+0.2° 10.8+2.2° 10.8+2.3° 10.8+2.2° 10.8+3.2¢

Values are Means + S.D, n < 4; Mean with similar superscript on the same column are not significantly

difference (P<0.05)
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slightly decreased to 42.10+0.3 g, reflecting a
weight loss of 3.72+0.5%. In Group D, treated
with 800 mg/kg, the initial mean body weight
was 41.70+0.4 g, which decreased to 40.90+1.0
g. This group experienced a weight loss of
3.2+1.1%. Group E, administered with the
highest dose of 1600 mg/kg, showed a slight
decrease in mean body weight from 43.38+1.0
g to 42.10+0.3 g, resulting in a weight loss of
2.72+1.0%.

Overall, it was observed that mice in the control
and low-dose groups (Groups A and B) experi-
enced weight gain, while those in the higher-
dose groups (Groups C to E) showed varying
degrees of weight loss. The extent of weight
loss appeared to correlate with the increasing
doses of the ethanol extract.

The study evaluated the impact of ethanol ex-
tracts from Entandrophragma utile and E. ango-
lense on the body weight of mice, revealing dis-
tinct dose-dependent effects (Tables 3 and 4).
In E. utile, varying dosages demonstrated dif-
ferent influences on weight gain. Groups ad-
ministered lower doses exhibited minimal
changes in weight, while intermediate doses
(400-800mg/kg) resulted in significant weight
gains, suggesting a dose-response relationship.
Interestingly, the highest dosage (1600mg/kg)
resulted in modest weight gain, hinting at a po-
tential inhibitory effect at very high concentra-
tions (Table 3). Conversely, E. angolense dis-
played contrasting effects on body weight.
Lower doses (up to 200mg/kg) had minimal
impact on weight gain, similar to the control
group. However, higher doses (400mg/kg and
above) induced weight loss, with significant
reductions observed at 400mg/kg and increas-
ing at higher concentrations. These findings
suggest a dose-dependent negative impact on
body weight, particularly notable at doses of
400mg/kg and beyond (Table 4).

These results underscore the importance of dos-
age considerations in assessing the potential
therapeutic applications and adverse effects of
these extracts on body weight regulation (Pittler
et al., 2005; York et al., 2007). Further research
is warranted to elucidate the underlying mecha-
nisms driving these dose-dependent responses
and to optimize the safe and effective use of
these extracts in potential therapeutic interven-
tions.

Haematological analysis of Entandrophragma
species
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The haematological analysis of experimental
mice administered ethanol bark extract of En-
tandrophragma utile at various dosages (200,
400, 800, 1600 mg/kg) demonstrated noticeable
trends in the primary blood parameters com-
pared to the control group (Table 5). The con-
trol group (A) exhibited a packed cell volume
(PCV) of 26.00 = 2.00%. In contrast, all treat-
ment groups showed a decrease in PCV values,
ranging from 22.01 + 0.58% in group B (200
mg/kg) to 22.33 £ 0.58% in group E (1600 mg/
kg), with the lowest PCV observed in group D
(20.34 + 0.58%). The haemoglobin (Hb) con-
tent in the control group was 15.23 + 0.82 g/dl.
Following treatment, a marginal reduction in
Hb levels was noted across all dosages. Group
D (800 mg/kg) recorded the lowest Hb level
(13.44 £ 0.06 g/dl), while the highest treated
group, E (1600 mg/kg), exhibited Hb values
close to those of group B (14.88 + 0.06 g/dl).
The red blood cell (RBC) count of the control
group was 7.92 + 0.35 x 10'%/1. The RBC levels
showed slight variation among the treated
groups, with group B (200 mg/kg) at 7.99 +
0.08 x 10**/1 and group E (1600 mg/kg) at 7.77
+ 0.08 x 10'¥1. The control group had a white
blood cell (WBC) count of 6.5 + 0.46 x 10%1.
Variations were observed in the treated groups,
remaining relatively consistent, with values
ranging from 5.33 + 0.30 x 10%]1 in group B to
6.43 = 0.20 x 10%/1 in group E. Platelet counts
were similar across all groups, with the control
group recording 1.31 + 0.20 x 10'/l and the
treated groups showing minimal variation,
ranging from 1.47 + 0.40 x 10"/ (Group C) to
1.57 £ 0.40 x 10'/1 (Group E).

Lymphocytes (LYM) percentages increased
slightly in treated groups, with the control
group at 44.0 = 3.0% and group E at 46.0 +
2.0%. Neutrophil (NEUT) percentages were
lower in treated groups (20.0 = 1.0% to 22.0 +
2.0%) compared to the control (32.3 £ 3.5%).
Monocyte (MONO) and eosinophil (EO) per-
centages remained relatively stable across all
groups. The control group had a mean corpus-
cular volume (MCV) of 58.1 = 1.2 fl, which
increased slightly in treated groups (59.8 + 0.2
fl to 59.9 £ 1.2 fl). Similarly, the control had a
mean corpuscular haemoglobin (MCH) of 19.2
+ 0.2 pg/cell, with treated groups showing
slight increases ranging from 19.6 = 0.1 pg/cell
to 19.8 £ 0.2 pg/cell.

However, Table 6 reveals the haematological
parameters of experimental mice treated with
various doses of ethanol bark extract of Entan-
drophragma angolense are summarized.
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The control group (A) exhibited a mean packed
cell volume (PCV) of 24.004+2.00%. In compar-
ison, all treated groups (B to E) showed a nota-
ble reduction in PCV, ranging from
12.56£3.62% to 13.66+3.60%, with no signifi-
cant differences between the treated groups
(P<0.05). The control mice presented a haemo-
globin (Hb) concentration of 14.23+0.82 g/dl.
The groups treated with ethanol extract saw a
significant decrease, with levels ranging from
7.24+0.95 g/dl in group B to 10.28+0.95 g/dl in
group E. While all treated groups showed re-
duced Hb levels compared to the control, there
were no significant differences among the treat-
ed groups (P<0.05).

Red blood cell (RBC) counts exhibited an in-
verse trend to PCV and Hb. The control group
(A) showed a mean RBC count of 9.92+0.35
x10'? cell/L, whereas treated groups (B to E)
displayed significantly higher RBC counts
ranging from 14.29+0.9 to 15.30+1.9 x10'* cell/
L (P<0.05). The control group had a white
blood cell (WBC) count of 35.5+0.46 x10°
cells/L. Treatment with ethanol extract resulted
in a slight increase in WBC counts, with values
from 37.95+2.17 to 39.65+£2.17 x10° cell/L
across groups B to E. However, these changes
were not significantly different from the control
group (P<0.05). The mean platelet counts
showed no significant differences amongst all
groups, including the control, with counts re-
maining steady at approximately 51.11+0.20
x10° cell/L in the control and hovering between
51.84+2.33 and 51.84+2.67 x10° cell/L in the
treated groups (P<0.05).

Lymphocyte (LYM) percentages remained con-
sistent across all treated groups, similar to the
control (19.0£3.0%), with minor variations
ranging from 19.23+1.31% to 19.23+7.33%
(P<0.05). Neutrophil (NEUT) percentages in-
creased in all treated groups compared to the

decrease, ranging from 49.8+0.6 to 49.9+1.6 fl
(P<0.05). The mean corpuscular haemoglobin
(MCH) values were higher in the treated groups
(10.8+2.2 to 10.8+3.2 pg/cell) compared to the
control group (10.2+0.2 pg/cell), although these
differences were not significant (P<0.05).

The haematological analysis of mice treated
with varying dosages of ethanol extracts from
Entandrophragma utile and E. angolense re-
vealed distinct impacts on key blood parameters
compared to control groups (Tables 5 and 6). In
E. utile-treated mice, decreased packed cell vol-
ume (PCV) and haemoglobin (Hb) levels were
observed, with the lowest values recorded in the
800 mg/kg dosage group. Red blood cell (RBC)
counts showed minor variations, while white
blood cell (WBC) counts remained relatively
stable. Platelet counts were consistent across all
groups. Lymphocyte percentages exhibited
slight increases, while neutrophil percentages
were lower compared to controls. Monocyte
and eosinophil percentages remained constant,
and mean corpuscular volume (MCV) and
mean corpuscular haemoglobin (MCH) values
showed slight elevations in treated groups
(Table 5). Conversely, mice treated with etha-
nol bark extract from E. angolense displayed
significant alterations in haematological param-
eters. Reductions in PCV and Hb levels were
notable, accompanied by a significant increase
in RBC counts. WBC counts showed a slight
rise, with no significant changes in platelet
counts. Variations in lymphocyte, neutrophil,
monocyte, and eosinophil percentages were ob-
served among treated groups, along with slight
changes in MCV and MCH values (Table 6).
These findings suggest that both extracts can
impact haematological parameters in mice, in-
fluencing erythropoiesis and immune cell dy-
namics (Adeyemo-Salami and Ewuola, 2015;
Muriithi et al., 2015;Kang et al., 2022; Nurha-

control. The control group had a percentage of yati, 2023; Shokan ez al., 2024).

30.3+3.5%, while treated groups ranged from
35.25+0.43% to 36.77+0.43% (P<0.05). Mono-
cyte (MONO) levels remained fairly stable
across groups, with the control group at
41.6+0.6% and treated groups ranging from
43.00+10.75% to 43.25+10.7% (P<0.05). Eo-
sinophil (EO) percentages decreased slightly in
treated groups as compared to the control. The
control group had a percentage of 2.2+1.0%,
whereas treated groups displayed values from
1.5+£0.3% to 1.5+1.5% (P<0.05). Mean corpus-
cular volume (MCV) in the control group was
51.1£1.2 fl. The treated groups showed a slight
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The differential effects of E. utile and E. ango-
lense on haematological parameters underscore
the need for further investigation into the under-
lying mechanisms driving these alterations. Un-
derstanding the haematological effects of these
extracts is crucial for evaluating their safety and
potential therapeutic applications, particularly
in the context of erythropoiesis and immune
function. Further research is warranted to eluci-
date the specific pathways through which these
extracts influence blood parameters and to as-
sess their suitability for clinical use.
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Plate 1 | Group A: Control group administered with normal saline

E. angolense E. utile

Plate 2 | Group Badministered with 200mg/kg of the dissolved ethanol bark extract
of Entandrophragma species in 1ml of normal saline

E. angolense

Plate 3 | Group Cadministered with 400mg/kg of the dissolved ethanol bark extract
of Entandrophragma species in 1ml of normal saline

E. angolense

Plate 4 | Group Dadministered with 800mg/kg of the dissolved ethanol bark extract
of Entandrophragma species in 1ml of normal saline

E. angolense

of Entandrophragma species in 1ml of normal saline
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Histological analysis of the ethanol bark ex-
tract of Entandrophragma utile

The comparative histological responses to the
single daily doses of ethanol bark extracts of
Entandrophragma species were assessed using
light microscopy at x400 magnification. The
results, illustrated in Plates 1-5, indicate varia-
tions in liver pathology among the different
treatment groups.

The control group (Group A) exhibited normal
histological architecture with no significant
pathological alterations. The liver tissue dis-
played healthy hepatocytes, well-organised lob-
ular structures, and a lack of noticeable conges-
tion or necrosis. Mice in the low-dose groups
(Groups B and C) also showed minimal histo-
logical changes. The liver tissues from these
groups were largely comparable to those of the
control group. In the medium dose group
(Group D), some histological changes began to
manifest. The liver tissues showed minimal
congestion and scattered foci of necrosis. Mild
infiltration by mononuclear cells was observed,
indicating an incipient inflammatory response.
Despite these changes, the hepatocytes largely
maintained their normal appearance, although
peri-vascular lymphocytosis was more evident
compared to the control and low-dose groups.
Major histological changes were prominent in
the high dose groups (Groups D and E). These
included conspicuous congestion and scattered
foci of necrosis throughout the liver parenchy-
ma. Mononuclear cell infiltration was more pro-
nounced, suggesting a more robust inflammato-
ry response. Although the hepatocytes remained
structurally unchanged, peri-vascular lympho-
cytosis was markedly increased.

Histological analysis of the ethanol bark ex-
tract of Entandrophragma angolense

The control group (Group A) showed normal
liver histology, with no signs of congestion, fo-
cal necrosis, or abnormal cell infiltration. The
hepatocytes and vascular structures were intact
and well-preserved. Liver sections from the low
-dose groups (Groups B and C) exhibited no
pathological changes. The tissues showed com-
pact mononuclear cell infiltration and normal
hepatocyte morphology, consistent with find-
ings from non-treated or minimally treated
groups. Group D displayed minimal congestion
with scattered foci of necrosis. The mononucle-
ar cell infiltration was sparse, and hepatocytes
remained largely normal, although peri-vascular
lymphocytosis was visibly increased. Signifi-

Advances in Environmental Health Sciences and Toxicology , Volume 1 Issue 2

cant congestion and widespread necrotic lesions
were observed in the high-dose group (Group
E). These sections also showed scattered mono-
nuclear cell infiltration and heightened peri-
vascular lymphocytosis, indicating severe in-
flammatory and pathological responses.

The histological evaluation of liver tissue in
mice treated with ethanolic bark extracts of En-
tandrophragma utile and E. angolense revealed
dose-dependent effects on hepatic Histopathol-
ogy (Plates 1-5). In the case of E. utile, low
doses (Groups B and C) did not induce signifi-
cant histopathological changes. This implies
that such dosages are likely safe for hepatic
function and structure, maintaining normal
hepatocyte architecture and lacking congestion
or necrosis (Aronson, 2006; Crawford et al.,
2018; Mao et al., 2024). However, medium
doses (Group D) led to minor hepatic altera-
tions, including congestion, scattered necrotic
foci, and mild mononuclear cell infiltration, in-
dicating an early inflammatory response. High
dose (Group E) resulted in pronounced conges-
tion, increased necrotic foci, and robust mono-
nuclear cell infiltration, highlighting significant
liver tissue damage and inflammatory responses
(Thoolen et al., 2010; Zhang et al., 2011; Wang
et al., 2020). Similarly, treatment with ethanolic
bark extracts of E. angolense demonstrated var-
ying effects on liver tissue in mice. Low doses
(Groups B and C) did not induce histological
changes, maintaining cellular integrity and nor-
mal function. Slightly higher doses (Group D)
led to minimal congestion and mild inflamma-
tory responses, with hepatocytes largely unaf-
fected. In contrast, high dose (Group E) caused
significant histopathological distress, including
congestion, widespread necrotic lesions, and
heightened inflammatory responses, indicating
severe liver tissue damage.

These findings wunderscore a clear dose-
dependent relationship between extract concen-
tration and liver tissue damage for both E. utile
and E. angolense. While low to moderate doses
appeared to have minimal impact on liver his-
tology, high doses precipitated significant histo-
logical changes, emphasizing the hepatotoxic
potential of elevated extract concentrations. Un-
derstanding these dose-dependent effects is cru-
cial for assessing the safety and potential risks
associated with the use of these ethanolic bark
extracts in clinical or therapeutic settings. Fur-
ther research is warranted to elucidate the un-
derlying mechanisms driving these histopatho-
logical alterations and to determine the optimal
dosage range for safe administration.
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CONCLUSION

This study demonstrated that ethanol bark ex-
tracts of Entandrophragma utile and E. ango-
lense exhibit dose-dependent toxicological ef-
fects in male mice. E. utile showed a higher
LDso, indicating a relatively lower acute toxici-
ty profile compared to E. angolense. While low
-dose administration of both extracts resulted in
minimal haematological and histological chang-
es, higher doses led to significant reductions in
PCV and Hb, and histopathological signs of
liver injury, including congestion and mononu-
clear cell infiltration.

These findings support the potential use of the-
se extracts in traditional medicine, but also
highlight the importance of strict dosage regula-
tion to avoid adverse effects. Future studies
should explore the chronic toxicity, mecha-
nisms of action, and isolate bioactive com-
pounds responsible for the observed effects to
establish a comprehensive safety profile.
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