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Abstract

Purpose: Traditional medicine has utilized Picralima nitida (Apocynaceae) to treat a variety of illnesses, including
microbial and pain-induced infections, diabetes, inflammation, and malaria.

Methods: The phytochemical screening, haematological, and histological studies were carried out using already
established methods.

Results: Alkaloids, saponins, tannins, proteins, carbohydrates flavonoids, reducing sugars, and terpenoids detected
in the extract. The histology of the organ treated by the stem bark extract showed no form of organ damage and
toxic damage when treated with the plant extract and when compared to the control. Haematological studies of the
effects of the stem bark of P. nitida extract on the red blood cell and it’s components; hamacrite (HCT), haemoglobin
(HGB) and red blood cell (RBC) at 200, 400 and 800 mg/kg showed slight increase in RBC showing that P. nitida
stem bark extract can increase the ability of the blood to transport oxygen and hence, could be effective in treating
certain diseases like anaemia. All the mice that received the plant extract experienced an increase in WBC counts.
White blood cells are involved in battling illness and the extracts may stimulate their production. The result of the
white blood cell demonstrates that the P. nitida extract significantly affected the white blood cells (WBC),
lymphocyte (LYM), and granulocyte (GR) counts.

Conclusion: The study revealed that Picralima nitida could serve as an intoxicating source of haematinic agent and
as such; further studies should be carried out on the isolation of the active agents responsible for this potency
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INTRODUCTION

Medicinal plants are often regarded as the primary
source of medicine across all races and cultures.
They have been known to be endless sources of
therapeutic agents over time, serving not only as a
food source but also as a remedy for many
diseases.}? Because of the increasing need for
therapies for various ailments, plants' relevance can
be connected to the presence of metabolites found in
these plants, which assist in treating numbers of
sicknesses.

Many therapeutic plants have been studied using a
range of scientific methodologies and have been used
for the management of some sicknesses.® These
curative herbs are used in botanical medicines to
enhance public health and therapeutic advantages,
and they serve as building blocks for the
development of useful drugs.*® Plants contain
constituents which may be harmful in some
particular doses and our forefathers ingest these
medicinal plants to cure diseases without
understanding their potential harm.SAs the use of
therapeutic plants and their products expands, so also
does the concern about the potential toxicity..

The study of blood and its constituents is known as
hematology.”®° It covers research on blood, blood-
forming organs, and the proteins involved in
coagulation.”’A haematological test can be used to
analyse a range of blood-related maladies. It can be
used to diagnose inflammation, anemia, infection,
haemophilia, blood coagulopathies, leukemia, and
the reaction to chemotherapy. A complete blood
count (CAC) test measures numerous blood
components and characteristics. It may include
measurements of white blood cells (WBC), red blood
cells (RBC), haematocrit (HCT), hemoglobin (Hb),
platelets, and so on.”

Red blood cells, white blood cells, mean corpuscular
volume, and mean corpuscular hemoglobin
concentration are haematological components that
are useful for assessing the toxicity of xenobiotics or
exogenous ligands.BHaemoglobin is carried by red
blood cells or erythrocytes, and combines with the
oxygen contained in the blood to produce
oxyhaemoglobin.?*'! Red blood cells provide the
"support" needed for the transportation of oxygen
and carbon dioxide. Blood is an essential, unique
circulatory tissue that is required to maintain
homeostasis.’Most  vertebrates' red blood cells
contain ~ hemoglobin, an  oxygen-transport
metalloprotein that contains iron.* In order to release
energy for other bodily functions, hemoglobin must
carry carbon dioxide out of the body and oxygen to

the tissues for the oxidation of food that has been
consumed.!? 13

When  evaluating  circulatory  erythrocytes,
hemoglobin, mean corpuscular hemoglobin, and
packed cell volume are crucial indicators. They are
also useful pointers of the bone marrow's capacity to
form red blood cells, similar to that of mammals, and
are important in the diagnosis of anemia.2*A lesser
red blood cell count, therefore, means that less
oxygen would otherwise reach the tissues and less
carbon dioxide is exhaled back into the lungs.!>3
The primary roles of white bloods cells include
combating infections, protecting the body through
phagocytosis against foreign organisms, and
producing or facilitating the transport and
distribution of antibodies during immune response.
As a result,low-white-blood-cell-count animals are
more susceptible to infection, while high-white-
blood-cell-count animals can produce antibodies
during phagocytosis, exhibit high levels of disease
resistance, and enhance their capacity to adapt to
local environmental and  disease-prevalent
conditions. 121415 Blood platelets play a role in blood
coagulation. In the event of an injury, a low platelet
concentration suggests that the coagulation (blood
clotting) process will be protracted, potentially
resulting in excessive blood loss.

The study of tissues and organs under a microscope
through staining, sectioning, and microscopic
examination is known as histology. Histology, also
known as microscopic anatomy and histochemistry,
allows one to see the structure of tissues as well as
any noticeable alterations they may have
experienced. It is used in scientific research, medical
diagnostics, autopsies, and forensic investigations.
Picralima nitida is a member of the apocynaceae
family. It is a glabrous tree or shrub of between 9 to
75 feet high. The terminal inflorescences are
generally heavily constricted and contain white to
yellow flowers. The ovary has 70 to 130 ovules, as
opposed to hunteria umbellata, popularly known as
Abere, which has just 1-30 ovules. The Yoruba call
it Abere, and it’s known as Osu in Edo. P. nitida stem
bark is one among the plants used to produce the
antimalarial medication at home. The stem bark is
especially rich in alkaloids, the fruit, and seeds also
contain some alkaloids. Medicinal inquiries showed
that the natural extract or isolated chemicals from
this plant had analgesic, anti-inflammatory,
hypoglycemic, hypotensive, antiplasmodial,
antibacterial, antiulcer, antioxidant, antimicrobial,
antidiarrheal, antihelmintic, antiallergic, antiviral
and anti-tumorigenic properties.’®1"1 Traditional
therapies use formulations from many different parts
of the plant to treat and prevent malaria, abscesses,
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hepatitis, diabetes, hypertension, pneumonia, and
other chest-related conditions.*

Plants create phytochemicals, which are biologically
active substances. They can be obtained from a
diversity of sources such as whole grains, vegetables,
fruits, herbs, and nuts, and over a thousand
phytochemicals have been identified to date.
Alkaloids,  phenolic, tannins,  phytosterols,
isoprenoids, dietary fibers, saponins, and some
polysaccharides are some of the most essential
phytochemicals obtained from P. nitida.20%
Additionally, they influence transcription of the
gene, improve immunity, boost gap junction
communication, and give protection against prostate
and lung cancer.?2

Using mice, the study sought to examine specific
preclinical activities on the methanol extract of P.
nitida stem bark

MATERIALS AND METHODS

Collection of Sample

In January 2024, fresh stem bark of Picralima nitida
were collected in Useh community Benin City,
Nigeria. Prof. Akinnibosun, H. A. of the
Department of Plant Biology and Biotechnology,
Faculty of Life Science, University of Benin,
identified the plant with a wvoucher specimen
number UBH-P424, deposited.

Preparation of Extract

P. nitida stem bark was allowed to air dry at room
temperature, using a mechanical grinder. The
sample was ground into powder using Wokocha and
Okereke's method, 2° with a net weight of 250 g. The
powdered stem bark was stored in a separate sealed
air-tight container marked with the date of
preparation and kept for subsequent investigation.
200 g of P. nitida dry stem powder was macerated
using 1.5 L of methanol. The mixture was shaken
for 72 hours before being filtered through a funnel
and a filter paper. The percentage yield was
computed and the extract was kept in a fridge at 4°C
until further analysis.

A
Percentage Yield (%) = 3

A= quantity of extract recovered from solvent
B= total quantity of plant material.

Phytochemical Screening

The phytochemicals were assessed using
established methods by Thangaraj,?® using acetone,
ethyl acetate and water as the extract solvent.

Experimental Animals

Twelve (12) healthy Swiss mice of 9-12 weeks old
and weighing between 18-20g were utilized in this
study. They were acquired from the Animal House

Unit of the Department of Pharmacology at the
University of Benin's Faculty of Pharmacy in Benin
City, Nigeria. The Swiss mice were kept in the
Animal House of the Department of Biochemistry
at the University of Benin in Benin City, in steel
cages. The animals were given unrestricted access
to food and water for fourteen (14) days prior to the
start of the study. A natural light-dark cycle of 12
hours was maintained in the animal room, which
was well-ventilated and maintained at a room
temperature of 25 + 1 0C and a relative humidity of
45-55%. Good hygiene was maintained by regular
cleaning and changing of the bedding daily. All
animals were handled following ethical guidelines
on animal care and handling during the research
study. The experiment followed the rules specified
by the National Institute of Health's (NIH) Guide for
the Care and Use of Laboratory Animals.?>%

Haematological and Histological Assessment
Experimental protocol

The safety evaluation of the extract of
Picralimanitidawas carried out on Swiss mice by
analyzing the histological and hematological
parameters. Twelve mice in all were split into four
groups at random, each consisting of three mice (n
= 3). Group 4 was the control group. Group 4's
animals were given only distilled water.

Group 1 Mice were given 200 mg/kg of P. nitida
methanol extract and were given a regular diet.
Group 2 mice were given 400 mg/kg of the methanol
extract of P. nitida and were fed with standard diet.
Group 3 mice were given 800 mg/kg of the
methanol extract ofP.nitida and were fed with
standard diets for 14 days.

Ethics approval

The University of Benin's Faculty of Life Sciences'
Ethical Review Board gave its approval to all
experiment procedures (LS23026).

Collection of Blood and Organ samples

After 14 days, the mice in their individual groups
were killed, and blood samples were extracted from
the abdominal aorta vein while the mice were mildly
sedated with chloroform. The kidney and liver were
surgically removed and placed in a sample bottle for
evaluation after the blood was placed into ethylene
diamine tetra acetic acid (EDTA) bottles and
centrifuged for 15 minutes at 3,500 rpm. The serum
was then collected and kept in the refrigerator for
later use.

Histological Assessment

It was neutral buffered formalin that was used to fix
the liver and kidney. After being completely
dehydrated with 99.9% ethanol, 70% ethanol, and
96% ethanol, the attached organs were cleaned with
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distilled water. Haematoxylin-eosin dye was used to
stain the prepared 4pm sections. The Leica MC170
HD optical photomicroscope (Leica Biosystems,
Germany) was used to view the stained organ at a
magnification of x400.

Hematological Analysis

The human-automated hematology  system
analyzer's chamber was filled with EDTA bottles
containing blood samples that had been diluted with
an isotonic saline solution. Red blood cell count,
hemoglobin,  hematocrit, mean  corpuscular
hemoglobin  concentration, mean corpuscular
hemoglobin, mean corpuscular volume, white blood
cell count, platelet count, and differential white
blood cell count were among the indicators that
were examined.?®

Statistical Analysis

Using one-way analysis of variance (ANOVA) and
Dunnett's multiple comparison test (p < 0.05), the
results were analyzed and presented as Mean +
S.E.M. Data analysis was done using Graph Pad
Prism version 9.

RESULT AND DISCUSSION

Percentage Yield of the Extract
The percentage yield of P. nitida stem bark extract
was determined to be 7.605%.

Phytochemical Evaluation on the Stem Bark of
P. nitida

Alkaloids, tannins, reducing sugars, protein, and
carbohydrates were detected in P. nitida stem bark
through qualitative phytochemical screening using
ethyl acetate, acetone, methanol and water, for all
solvents used, as indicated in Table 1. The polarity
differences could be the reason for the varied
phytochemicals in the different solvents. 6%
Biological actions are primarily due to these
bioactive compounds present in the
plant.22Alkaloids have been known over the years
for their anti-malarial activities,'®®  and
cytotoxicity. They have also been used for
antimicrobial, antidiarrheal and anthelmintic.’® A
previous study reported the activity of saponin
against Escherichia coli, Staphylococcus aureus,
Neisseria gonorrhea, and streptococcus pneumonia,
8The anti-inflammatory and erythrocyte hemolysis
properties of saponins are well known.?%
Flavonoids, alkaloids, phenols, and tannins' have
been reported to have anti-inflammatory,
antibacterial, antioxidant, antithrombotic,
antiallergic, antimutagenic, antineoplastic, and
antiviral activities.’® 2 Tannins have also been
known to be effective in wound healing and anti-
parasitic activity.®® The presence of these

phytochemicals in Picralima nitidaa could be the
reason for its first-class medicinal properties.t

Table 1: Phytochemical screening of Acetone,
Water, Ethyl- Acetate and Methanol Extracts of P.
nitida Stem bark

Phytochemicals ~ Acetone Water Ethyl- Methanol
Acetate
Alkaloids + + + +
Saponins + + - +
Terpenoids + - + -
Flavonoids + - + -
Phenolic - + - +
Compounds + + + +
Reducing Sugars  + + + +
Tannins - - - _
Glycosides + + + +
Protein + + + +
Carbohydrates
+= Present. - = Not detected

Hematology Evaluation on the Stem Bark of
Picralimanitida

It is necessary to perform haematological
evaluations of medicinal plant extracts because the
presence of medicinal plants in the system could
impact some physiological changes on the total
blood counts; such as red and white blood cells,
platelets, hemoglobin, and hemocrit, which can
harm vital organs or tissues and could cause kidney
and liver disease.?

Statistical Result Of Haematological Studies Of
Red Blood Cell (Rbc)

In electron transport and oxygen transfer for
hydroxylation processes, hemoglobin—which is
measured as the total volume in the erythrocytes and
has a value of roughly 10 to 17 g/dL in mice—is
crucial.’2An  examination of the relationship
between erythrocyte size and hemoglobin
concentration is made possible by the data obtained
in the study, such data include, RBC, MCV, MCH,
HCT, and MCHC. This analysis is essential for
determining the different levels of anemia. MCV is
used to determine the level of anisocytosis
(erythrocyte size) and to categorize anemia among
normocytic, microcytic, and macrocytic
erythrocytes.®?The estimation of MCH is made
possible by the relationship between the mean
intracellular hemoglobin concentration and the
erythrocyte count, which in mice can range from 13
to 17 pg (picograms). MCHC measures the amount
of hemoglobin in erythrocytes; in mice, the results
range from 30 to 38 g/dL. RDW assesses the range
of variation in erythrocyte size in the blood sample
by using a histogram of the erythrocyte distribution
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according to volume. Various disorders have the
potential to either raise or lower these parameters.®
The result of the methanol stem bark of P. nitida
extract on the red blood cell after 14 days of
administration with different doses in mice showed
no significant impact on the following red blood cell
characteristics which include haemoglobin (HGB),
haematocrit (HCT) and red blood cell (RBC) at 200,
400 and 800 mg/kg doses when compared with the
control group as shown in Table 2. However, there
was a decrease in RDW-SD at 200mg/Kg when
compared with the control and other groups;
although, this decrease was not significant (p>0.05).
Research on this plant's seed extract found that the
overall WBC counts decreased.®2° Table 3 shows a
slight increase in the WBC and it shows that P.
nitida extract can increase the blood’s ability to
carry oxygen and hence, it is possible that P. nitida
stem bark extract will be effective in treating certain
diseases like anaemia and other disorder that impact
the generation of red blood cell.

Table 3: Effects of P. nitida stem bark extract on
white blood cell and its component indexes in mice
White blood cells (WBC), lymphocytes (Ly),

Parameters Control 200mg/kg  400mg/kg  800mg/kg
WBC 7.63+0.56 8.1+0.35 7.4+0.36 13.4+2.56
x10%/uL
LYM x10%  92.1+£1.07*° 94.2+0.49° 94.2+0.35° 91.6+1.22°
UL
MID x 10% 4.6+0.66 3.7£0.46 3.6%0.36 4.8+0.73
UL
GR x10% 3.2£0.49 2.0£0.66 2.1+0.13 3.5+0.92
UL
LYM% 7.0£0.34 7.6£0.34 7.0£0.32 12.2+2.28
MID% 0.3+0.66 0.3£0.44 0.310.44 0.740.24
GR% 0.2+0.77 8.3£0.35 0.1+0.00 0.4+0.99

monocytes (MO), granulocytes (GR).

The result obtained from the analysis of the white
blood cells parameters as shown in Table 3 revealed

that the groups administered with 200, 400 and 800
mg/kg, did not significantly affect the white blood
cell (WBC) compared to the control. P. nitida stem

Table 2: Effects of P. nitida stem bark extract on
Red blood cell (RBC) and it's component indexes

In mice bark extract significantly affected the white blood
Parameters Control 200mg/kg 400m 800 cells (WBC), granu'ocy‘te (GR)' and |ymphocyte
g/kg  mg/  (LYM) counts. There was an increase in WBC
kg counts at 800 mg/kg. White blood cells are involved
RBC x10°/  8.26+0.21 7.85:0.24 8.13% 830 iy pattling illness and the extracts may stimulate
ML 0.35 0.1 their production. This suggest that the P. nitida stem
7 bark extract helps to boost the immune system of
HGB.g/dI 15.0+041 137#1.03 151 155 swiss mice which could help in protecting the
0.27 13'4 animal from infections. Table 4 presents the
hematology report on the platelets of Swiss mice at
HCT% 42.2¢1.18  38.2+1.90 410571 igg different concentrations of P. nitida stem bark
' - 1' extract. The platelet count (PLT) showed a
MCV fl 5094054 48.7+111 504+ 518 significant increase at the highest concentration of
0.09 +07 800 mg/ml compared to the control group,
7 signifying a dose-dependent consequence of the
MCHpg 18.9+0.20 17.3+0.80 18.6+ 18.7 extract on platelet levels. Specifically, the platelet
0.50 +0.2 count was 1431.00£393.10 in the 800 mg/ml group

0 compared to 990.70+151.70 in the control group.
MCHC.g/dl  37.2#0.12 35.7+1.05 37.1+ 363  Mean platelet volume (MPV) exhibited a slight
1.07 +0.8 decrease in all treatment groups compared to the
3 control, although the differences are not statistically
RDW-SD 43.4+059 3924253 413+ 434 significant. This suggests that the extract may not

fL 0.56 +1.5 have a significant impact on the platelets.

3 Platelet distribution width (PDW) showed a notable
RDW-CV 19.0+0.38  17.7#0.77 182+ 187 increase at the 400 mg/ml and a further increase at
% 027 04 800 mg/ml, indicating a potential dose-dependent

8 effect on platelet distribution width.

Red blood cells (RBC), haemoglobin (HGB),
haematocrit (HCT), mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH),
mean cell haemoglobin concentration (MCHC), red
cell distribution width (RDW) CV(Coefficient of
variation), SD(Standard deviation)

Platelet crit (PCT) levels remained relatively stable
across all treatment groups, with a slight increase
observed at the 400 mg/ml concentration.

Platelet-large cell ratio (P-LCR) demonstrated a
substantial increase in the 400 and 800 mg/ml
groups compared to the control, suggesting a
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potential effect of the extract on the proportion of
larger platelets. Overall, the hematology report
indicates that P. nitida stem bark extract may
influence platelet parameters in mice, with
significant changes observed in platelet count and
distribution width at higher concentrations.

Table 4: Hematology report on the platelets of

Swiss mice
Para Contro 200mg/ 400mg/ 800mg\
meter | ml ml ml

S
PLT  990.70 941.00 937.00 1431.00
+151.7 #2173 #1832 £393.10

0 0 0

MPV  10.40+ 9.70+0. 10.20+ 9.60+0.
1.30 60 0.90 60

PDW 11.10+ 11.00+ 12.60+ 10.90+0
1.80 0.60 1.40 .90

PCT  1.00+0. 0.90+0. 1.50+0. 1.00+0.
400 20 50 60

P- 6.80x1 16.10+ 2290+ 17.40%6
LCR 3.300 4.80 8.40 .10

PLT= platelet count MPV= Mean platelet volume
PDW-= Platelet distribution width PCT= Plateletcrit
P-LCR= Platelet-large cell ratio

Histological Analysis

The histological changes in the kidney section of the
different group of mice (normal/treated with
extract) are shown in plate 1. In the kidney of every
experimental animal, the renal corpuscle and
interstitial space are visible, along with a
mononuclear infiltrate (arrow).

The change in the liver sections of the different
groups of mice (normal control/treated with extract)
revealed centriole with no inflamed cells around the
liver cells and therefore, there is no form of
autoimmune hepatitis as a result of the plant extract.
The histology showed no form of organ damage and
toxic damage when treated with the methanol
extract of P. nitida stem bark and when compared to
the control.

Plate 1 revealed normal prominent renal cells for
both control and treated groups. The kidney reveals
visible renal corpuscle and interstitials space and
tubules at normal control and with no tubules
distortion with extract. P. nitida stem bark extract
(800 mg/kg) revealed focal tubular necrosis, long
and short arrow, mild congestion. P. nitida stem
bark extract (400 mg/kg) revealed normal
glomerulus long and short arrow, tubules. P. nitida
stem bark extract (200 mg/kg) revealed normal
tubules, long arrow. Normal control revealed
normal tubules, long arrow (Haematoxylinans Eosin
x 100).

Plate 1: Effects of extracts on kidney cells A.
Normal control: Kidney reveals visible renal
corpuscle and interstitial space and tubules. B. 50
mg/kg extract: Kidney reveals visible atrophied
renal corpuscle with no tubules distortion. C. 200
mg/kg extract: Kidney reveals visible atrophied
renal corpuscle withtubules having mononuclear
infiltrates. D. 800 mg/kg extract: Kidney had a
visible renal corpuscle and interstitial space with
mononuclear infiltrate.

Plate 2 showed normal hepatocytes (liver cells) for
both the control and the extract. However the liver
histology in normal control revealed congested
centriole with hepatocytes.

Plate 2: Effects of extract on hepatic cells. A.
Normal control: Liver histology revealed congested
centriole, with hepatocytes. B. 200 mg/kg extract:
Liver revealed centriole surrounded with thickened
wall. C. 400 mg/kg extract: Liver revealed centriole
with no inflammed cells around the liver cell. D. 800
mg/kg extract: Liver revealed centriole with
thickened wall, surrounding by hepatocytes
prominent blood vessles

In 800 mg/kg, the stem bark extract of P. nitida
exhibited moderate kupffer cell activation, short
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arrow, long arrow, and mid-arrow vascular
congestion. Two long arrows with mild vascular
congestion and short arrows with mild kupffer cell
activation were observed when 400 mg/kg of P.
nitida stem bark extract was administered. At 200
mg/kg, the stem bark extract of P. nitida exhibited
short arrow, moderate kupffer cell activation and
mild vascular congestion, long arrow. Mild kupffer
cell activation, short and long arrow, mild vascular
congestion were observed in the normal control
(Haematoxylinans Eosin x 100).

Certain components of the plant, such as
flavonoids, which block the synthesis of
inflammatory mediators and, in conjunction with
saponins, improve microcirculation into the liver
and kidney due to their surfactant properties. %

CONCLUSION

The phytochemical study revealed that the methanol
extract of Picralima nitida stem bark contains
phytochemicals which include alkaloids, tannins,
reducing sugars, proteins, carbohydrates for all four
solvent which shows potential medicinal actions of
therapeutic plants.When compared to the control,
the histology revealed no signs of organ damage
following treatment with the plant extract. The fact
that the red blood cells and their constituents have
not changed significantly suggests that the methanol
extract from the stem bark of Picralima nitida will
be useful in the treatment of certain illnesses, such
as anemia. When compared to the control and other
groups, the stem bark extract from Picralima nitida
increased WBC and LYM levels, indicating a strong
immune system. Further research should be
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