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Abstract

Background/aim: plants has been the secret lock of many ailment. But understanding the
sustained effect of this plant is important to avoid causing health complication. Objective: The
effects of subacute Cassia angustifolia on the brain and blood, parameters of wistar rats were
investigated in this study.

Methods: Rats of both sexes were employed in the experiment. In contrast to groups 2, 3, and 4,
which received 50, 100, and 200 mg/kg of Cassia angustifolia, group 1 received distilled water (10
ml/kg). Animals were housed in standard cages for 28 days and given oral access to the extract
before being weighed and scarified. The haematoxylin and eosin (H&E) staining technique was
used for histological studies on the effects of the plant. The brain and heart were also meticulously
taken and histologically examined. RBC, HGB, and MCYV levels considerably dropped (P <0.05),
whereas neutrophils, basophils, eosinophils, and platelets remained unaltered.

Results: RBC, HGB, and MCV levels considerably dropped (P<0.05), whereas neutrophils,
basophils, eosinophils, and platelets remained unaltered. The brains of rats at 100 mg/kg were
found to be slightly larger than those of control rats given 50 and 200 mg/kg. Histological
examination of the brain revealed normal features at all doses.

Conclusion: Ethanol leaf extract of Cassia angustifolia showed no harmful effect to the brain
tissue, thus allaying local concerns about it impact on the brain.
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Abbreviation

CA, Cassia angustifolia; DW = distilled water (WBC = white blood cells, RBC = red blood cells,
HGB = hemoglobin, HCT = hematocrit, MCV = mean corpuscular volume, MCH = mean
corpuscular hemoglobin, MCHC = mean corpuscular hemoglobin concentration, PLT = platelet,
LYM = lymphocyte, NEUT = neutrophils, EOSI = eosinophils, BASO = basophils

Introduction

The brain is the command center of the body, receiving and relaying information to other organs via
the nervous system and hormones secreted by the body (Joseph et al., 2018). It governs how we
think, feel, remember things, and see the world in general. Digestive chemicals are released by the
stomach. Muscular tissue ridges cover the stomach. Periodic stomach muscular contractions mix the
meal to aid digestion. The pyloric sphincter, a muscle valve, opens to allow food to pass from the
stomach to the small intestine (Oliver-Bever 2016). The spleen is the lymphatic system's largest
organ. It is a necessary organ for maintaining physiological fluid balance, yet one can live without it
(Olajide et al., 1999). The grownup human brain weighs on average about 1.2—1.4 kg (2.6—three.1
Ib) which is about 2% of the full frame weight,[2][3] with a extent of round 1260 cm3 in guys and
1130 cm3 in women.[4] there is giant character version,[4] with the standard reference variety for
men being 1,one hundred eighty—1,620 g (2.60-3.57 1b)[5] and for girls 1,030-1,400 g (2.27-3.09
1b).[6]

The cerebrum, which includes the cerebral hemispheres, forms the most important a part of the
mind and overlies the alternative mind systems.[7] The outer vicinity of the hemispheres, the
cerebral cortex, is gray count, inclusive of cortical layers of neurons. each hemisphere is divided
into four important lobes — the frontal lobe, parietal lobe, temporal lobe, and occipital lobe.[8] three
different lobes are protected by way of some resources that are a primary lobe, a limbic lobe, and an
insular lobe.[9] The imperative lobe contains the precentral gyrus and the postcentral gyrus and is
included since it forms a awesome useful role

Extracts have been used as a laxative in modern medicine since at least the 1950s (Butler, 2004).
Infants that take it accidentally may have unpleasant side effects such as severe diaper rash (Zubairu
et al., 2021). Senna glycosides are abundant in the active ingredients and interact with immune cells
in the colon (Joseph et al., 2019). It has been relevant for ages in management of various diseases
such as insomnia, convulsion, fever, inflammation, immune and cardiovascular diseases [10,11].
There has been local report that the plant may cause oedema but there is no study on the
significance of consuming the plant for a period of time on the brain. Therefore, the aim of this
study is to determine the sub-acute toxic effects of Cassia angustifolia ethanol leaf extract on the
brain of Wister rats.

Materials and Method
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Fig. 1: Diagrammatic representation of the process involved in toxicological study
Animals

Male and female Wister rats were obtained from Bingham University's Animal House. They were
fed standard animal pellets and given unlimited water. The Animal Ethics Committee of Bingham
University College of Health Sciences issued authorization and approval for animal studies
(BU/2021/1137). The rats (n = 6) were randomized to different treatment groups at random.
Animals study were done under the same conditions. The care and handling of the animals followed
established public health guidelines in Guide for Care and Use of Laboratory Animals (2011).

Plant collection

Cassia angustifolia fresh leaves were taken from its native environment in neighboring Karu
village, Nasarawa State, Nigeria. The plant was verified by the Department of Botany at Bingham
University in Nasarawa State, Nigeria. It was assigned the voucher number (BU1189).

Plant extraction

For two weeks, the leaves were shade dried. The dried plant material was then pulverized and
reduced into little pieces. In 70% ethanol, the powdered material was macerated. Using a rotary
evaporator, the liquid filtrates were concentrated and evaporated to dryness at 40°C under vacuum.
The ethanol extract was kept at -4°C until it was used.

Qualitative phytochemical screening

The test was carried out according to the procedures outlined by Trease and Evans (2002). Ten
percent (10%) preparation of the extract in distilled water was considered as the test samples.
Distilled water was used as a negative control throughout the phytochemical tests.

Animal study

Twenty-four (24) rats of either sexes (weighing between 183 and 300g) were chosen at random. The
extract was given to rats in groups 2, 3, and 4 at doses of 50, 100, and 200 mg/kg, respectively,
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while group 1 served as the control group and received normal saline (10ml/kg). The weights of the
rats were recorded at the start of the experiment and once a week thereafter. The day of sacrifice
was designated as D29, whereas the initial day of dosing was designated as DO.

Hematological analysis

The rats were slaughtered in accordance with protocol on the 29th day of the trial. Blood samples
were obtained through cardiac puncture. Blood was drawn into sample bottles containing EDTA for
hematological analysis, including hemoglobin concentration, white blood cell counts (WBC),
differentials (neutrophils, eosinophils, basophils, lymphocytes, and monocytes), red blood cell
counts (RBC), platelets, and hemoglobin (Hb) concentration. This was accomplished with the help
of an automated hematology machine (Cell-Dyn, Abbott, USA).

Food and water consumption

The difference between the daily supply of feed and water and the amount still available after 24
hours was used to compute the daily feed and water consumption. The rats were sacrificed on the
29th day of the experiment, and their organs were removed for further gross histo-pathological
investigation.

Qualitative phytochemical screening

The test was carried out according to the procedures outlined by Harborne [12]. Ten percent (10%)
preparation of the extract in distilled water was considered as the test samples. Distilled water was
used as a negative control throughout the phytochemical tests.

LDsp determination

Lorke [11] approach was used to perform an acute toxicity, LDso test. In two phases, a total of 13
rats weighing 100-120 g were employed.

The animals were separated into three groups of three mice each in the first stage, and the extract
was supplied at three dose levels (10, 100, and 1000 mg/kg) body weight. The animals were kept
under constant observation for 24 hours. Due to the lack of deaths in the first phase, extract doses of
2000, 3000, 4000, and 5000 mg/kg were used for four groups of one animal each. The animals were
inspected again after 24 hours. The number of deaths (s) for each group was recorded, and the
LD50 was determined as follows;

LDso=V(Dox Dioo).

Where: Do= Highest dose that gave no mortality
Dioo= Lowest dose that produced mortality.
Dosage selection:

Dosage of extract administered to animals was determined from 1/5" 1/10% and 1/20" of the
estimated LDso as described by Neharkar and Galkwad [15]..

Sample collection

A heart puncture was used to collect blood samples. Blood samples were obtained in EDTA-
containing sample bottles for hematological analysis and in plain bottles for biochemical analysis.
Allowing the blood in the plain container to coagulate, it was centrifuged at 300rpm for 10 minutes
before being split into labelled containers.
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Histological study

brain was removed and stored in buffered formalin for 12 h before histological examination.
Histopathological examination was performed using a light microscope. A histopathologist was
blind to the coded treatment group and reviewed the slides. Hematoxylin and eosin staining
technique was used in this study.

Statistical analysis

The data was expressed using the mean and standard error of the mean (SEM). Before Dunnett's
post hoc test for multiple comparisons between the control and treated groups, one-way ANOVA
was performed to statistically examine the data. P values of less than 0.05 were considered
significant.

Result
Phytochemical screening of Cassia angustifolia

Phytochemical test was carried out on the whole ethanol extract. Phytochemical screening of crude
extract of Cassia angustifolia extract showed the presence of various chemical constitutions mostly
alkaloids, Carboxylic acid, coumarins, phenol, resin, saponin, steroid sennosides, chrysophanol and
anthraquinones (Table 1).

Effect of 28 days oral administration of Cassia angustifolia on hematological parameters in
rats.

Cassia augustifolia significantly (P<0.05) decreased the amount of red blood cells, hemoglobin,
platelets, etc. and significantly (P<0.05) increased the mean corpuscular hemoglobin concentration
in rats at a dose level of 50 mg/kg compared to the control. The mean corpuscular hemoglobin
concentration, on the other hand, had no significant (p<0.05) effect on basophiles, neutrophils,
eosinophils, or lymphocytes (Table 2).

Effect of 28 days oral administration of Cassia angustifolia on body weight (g) in rats.

At 50 mg/kg dose level, ethanol leaf extract of Cassia angustifolia caused a significant (p<0.05)
increase in body weight in the first, third, and fourth weeks, but not in the second week when
compared to the control (Table 3).

Effect of 28 days oral administration of Cassia angustifolia on relative organ to body weight
ratio in rats.

Rats given 200 mg/kg of the ethanol plant extract had significantly (p<0.05) larger brains. At higher
doses of 100 and 200 mg/kg, there was no significant (p<0.05) change (Table 4).

Effect of oral administration of ethanol leaf extract of Cassia angustifolia on histology of
Brain of rats.

The histological study of the brain indicated normal histopathological features at all doses and a
modest amount of vacuolation at the 100 mg/kg extract dose. For each dose, the brain revealed
normal characteristics (Figure 2).

Table 1: Results of Phytochemical Analysis of ethanol fruit extract of Cassia angustifolia
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Phytochemical Crude extract
1 Tannins B
2 Alkaloids +
3 Diterpenes +
4 Flavonoids +
5 Glycosides _
7 Saponins +
8 reducing sugar +
9 Terpene +
10 Sennosides +
Table 2:Acute toxicity
PHASES DOSE (ML/KG) MORTALITY
10 0/3
PHASE 1 109 03
200 0/3
400 0/3
500 0/1
PHASE 2 1000 0/1
1500 0/1
2000 0/1

Table 3: Effect of 28 days ethanol leaf extract of Cassia angustifolia

Treatment (mg/kg)
E;r;;ggﬁlcal DW(Iml/kg) 50 mg/kg 100 mg/kg 200 mg/kg
WBC (x10°/L) 7.7+0.772 7.4+1.419 3.7+0.657* 6.4+1.085
RBC (x10'%/L) 8.2+0.37 8.6+0.20 6.1+0.35* 7.1+0.27
HGB (g/dL) 14.9+0.66 14.2+0.46 10.3+0.76* 13.8+0.77
HCT (g/dL) 54.3+2.13 55.6+2.75 34.7+2.28* 52.4+2.73
MCV (fL) 66.62+0.93 65.4+1.44 57.7£0.31* 69.6+1.72
MCH (pg) 19.1+0.17 17.8£1.02 18.3+0.37 18.8+0.20
MCHC (g/dL) 34.11+0.16 32.3+0.72 35.5+0.53* 30.6+£0.74
PLT (x10°/L) 626.9+46.71  577.2493.32 242.3+45.28* 688.4+45.26
LYM (%) 76.4£5.16 74.0£5.19 75.8+6.33 75.4+5.23
NEUT (x10°/L) 20.9+4.57 21.8+£2.69 25.3+£5.66 21.3+4.17
EOSI (x10°/L) 2.6+0.24 3.44+0.65 2.8+0.36 2.2+0.51
BASO (x10°/L) 2.140.19 2.6+0.85 2.4+1.77 3.4+1.64

*significantly different from the distilled water (DW) control at p<0.05. Data presented as Mean +

SEM:n =6,
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Table 4: Effect of 28 days oral administration of Cassia angustifolia on body weight (g) in
rats.

Treatment Week 1 Week 2 Week 3 Week 4
(mg/kg)

DW (10ml/kg)  197.11+6.71 196.10+£6.32 194.11+£5.30 192.7249.13
50 mg/kg 199.33+10.17 196.65+15.18 197.2843.12 173.60+5.87
100 mg/kg 206.27+19.51* 215.68+22.55 211.83+13.56* 212.10+£20.40%*
200 mg/kg 200.68+11.39 201.18+8.11 198.47+6.11 202.54+8.11

*Significantly different from the distilled water (DW) control at p<0.05. DW = distilled water

Table 5: Effect of 28 days oral administration of Cassia angustifolia on organ to body weight
ratio rats.

Relative organ To Body weight Ratio%

Treatment(mg/kg)) BRAIN

DW(10 ml/kg) 0.82+0.02
50 mg/kg 0.80+0.10
100 mg/kg 0.99+0.16
200 mg/kg 0.92+0.68

*Significantly different from the distilled water (DW) control at p<0.05. DW = distilled water
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Figure 3. figure of the brain (Hematoxylin and eosin. H and E x100). (a) Control group, Shows

normal neurons (N). (b) 50 mg/kg. (c¢) 100 mg/kg (d) 200 mg/kg of ethanol stem extract of Cassia
angustifolia
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Discussion

The study showed that ethanol leaf extract of Cassia angustifolia decreased the tiers of,
hemoglobin, red blood cells, hematocrit, and corpuscular volume, indicating that it could
extensively reduce the blood's capability to hold oxygen and, as a result, purpose anemia.
Hematological signs can be applied as meaningful indices to assess the toxicity of plant extracts in
stay systems (Krenzelok et al., 2013). They also can be used to give an explanation for the
outcomes of a chemical molecule or a plant extract at the blood. Anemia is a circumstance wherein
the blood does not comprise enough hemoglobin, an iron-rich protein that transports oxygen into
pink blood cells and offers electricity to the body, or crimson blood cells to transport oxygen from
the lungs to the rest of the frame. Anemia is available in a ramification of paperwork, with varying
ranges of severity and patience (Makinde and Obih 1985). The extract slightly reduced red blood
cellular (RBC) and packed cell extent (PCV) levels in rats. This indicates that Cassia angustifolia
may additionally intervene with the osmoregulatory system of blood cells and/or reason oxidative
damage to the mobile membrane. The extract might also depress the haemopoietic device. The lysis
of blood cells may have also had a position in the drop. RBC, PCV, hemoglobin, and lymphocytes
were all lower in rats fed extracts. Hietala and colleagues (Okokon et al., 2016). The basic functions
of white blood cells and their versions are to fight infections, defend the frame from outside
organisms via phagocytosis, and participate in different biophysiological tactics. A lower in
lymphocytes may additionally indicate that the humoral immune device is much less touchy.

In this study, rats who took an ethanol extract of Cassia angustifolia for 28 days had slight to near
normal histological characteristics in their brain. This implies that the extract's molecules do not
cross the blood-brain barrier, or that the accessible ingredient has no effect on the brain. The
absence of a negative effect on the various organs suggests that the extract may not have a
substantial impact on the anatomical and maybe physiological status of the organs. The plant extract
most likely contains more antioxidant molecules than tissue damaging chemicals. A demanding
brain damage (TBI) refers to a mind injury that is caused by an outside pressure. TBI can be as a
result of a forceful bump, blow, or jolt to the top or frame, or from an object coming into the brain.
not all blows or jolts to the top result in TBI. a few forms of TBI can motive transient or quick-time
period troubles with mind characteristic, consisting of issues with how a person thinks, understands,
movements, communicates, and acts. extra critical TBI can lead to intense and everlasting
incapacity, and even death. a few accidents are considered primary, which means the harm is
instantaneous. Others may be secondary, which means they could arise gradually over the route of
hours, days, or weeks after harm. those secondary brain injuries are the result of reactive techniques
that arise after the initial head trauma. There are two vast forms of head accidents: Penetrating and
non-penetrating. There are two vast forms of head injuries: Penetrating and non-penetrating.
Penetrating TBI (also known as open TBI) takes place when an object pierces the cranium (e.g., a
bullet, shrapnel, bone fragment, and many others.) and enters the mind tissue. Penetrating TBI
usually damages only a part of the brain. Non-penetrating TBI (also called closed head injury or
blunt TBI) is caused by an outside pressure robust enough to move the brain within the cranium.
reasons consist of falls, motor automobile crashes, sports accidents, blast harm, or being struck via
an item.

Furthermore, tests revealed that Cassia angustifolia fresh and dried samples contain Sennosides A,
B, C, and D, Aglycone, Rhein, Chrysophanol, Anthraquinones, steric acid, Kaempferol, and
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Barbaloin (Asuzu and Chineme 1990; Tona et al, 1999). The antioxidant properties of
phytomolecules such as sennosides, anthraquinones, and aglycon may have been responsible for the
examined organ's decreased tissue damaging effect. Normal tissue injury may have caused by a
complicated series of molecular events that include oxidative stress, inflammation, depletion of
wounded cells, senescence, and the production of proinflammatory and profibrogenic cytokines.
Cassia angustifolia extract may effect wound healing through three main mechanisms: contraction,
deposition of connective tissue matrix, and epithelialization. Wounds that stay open heal through
contraction; the interaction of cells and matrix results in tissue migration toward the center of the
wound. Matrix deposition, is the process through which collagen, proteoglycans, and attachment
proteins are deposited to produce a new extracellular matrix. Epithelialization is the process by
which epithelial cells surrounding the wound edge or in residual skin appendages such as hair
follicles and sebaceous glands lose contact inhibition and begin to move into the wound area via
epiboly. As migration progresses, cells in the basal layers continue to proliferate, supplying more
epithelial cells (Zubairu et al., 2021;joseph et al., 2018).

Conclusion

The results highlight the need for caution while consuming the plant. It is also critical to determine
the appropriate dose that will be beneficial for the desired purpose. More study, may be conducted
to provide a better and more comprehensive understanding of Cassia angustifolia's potential
activity in the body.
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