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ABSTRACT
African trypanosomes are protozoans of the order Kinetoplastida of which species are
transmitted by tsetse flies which are responsible for the disease trypanosomiasis.
Commonly called Nagana (in domestic cattle) and “sleeping sickness” in humans, it has
considerable impact on public health and economy in Africa. Crude aqueous seed
extract of Parkia biglobosa (Jacq.) was evaluated for its antitrypanosomal activity in
wistar rats experimentally infected with Trypanosoma brucei brucei. Phytochemical
screening of the crude extract was carried out using standard procedures. The extract
contained carbohydrates, cardiac glycosides, triterpenes, tannins and flavonoids. Acute
toxicity testing using Lorke’s method was carried out. The LD50 was found to be non-
lethal at 5000mg/kg/bw. Twenty-five wistar rats were divided into five groups of five
rats each. Some groups were inoculated intraperitoneally and parasitemia was
established after a prepatent period of three days. The groups were treated
intraperitoneally with the extract at 200, 300, and 500mg/kg/body weight respectively.
There were also the positive (Berenil®), negative, not infected and not treated control
groups. Parasitemia was monitored throughout the study (P ≤ 0.05). It was observed
that the extract did not clear the animals of infection. It however slightly improved the
PCV in the 500mg/kg/bw group as it similarly improved the weights in the
500mg/kg/bw dose group as well as increasing survival time compared with other lower
dose groups. Conclusively, the seed-extract, showed no significant curative effect against
T. brucei brucei infection in wistar rats. Further studies using other plant parts in
combination with other plant materials is recommended.
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INTRODUCTION
Trypanosomiasis, also known as sleeping sickness is a significant health concern in sub–
Saharan Africa. Tsetse flies (Glossina spp.) are blood feeding dipteran insects that
transmit African Trypanosomes, which are responsible for sleeping sickness which has
considerable impact on public health and economy in sub-Saharan Africa. In Nigeria,
eleven of the twenty-two species of tsetse flies are recorded to infest over 80% of the
928,300km2 landmass, and are widely distributed in the country (Omonona et al., 2020;
De Gier et al., 2020). The disease in animals is commonly called Nagana (in domestic
cattle) and sleeping sickness in humans and can be fatal if untreated (Stijlemons et al.,
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2024). Tsetse fly bite erupts into a red sore and within a few weeks, the person can
experience fever, swollen lymph glands, aching muscles and joints, headaches and
irritability. In advanced stages, the disease attacks the Central Nervous System (CNS),
causing changes in personality, confusion, slurred speech, seizures, and difficulty
walking and talking and eventually death may occur (Morrison et al., 2023). In 2023,
there were 546 reported cases of Human African Trypanosomiasis with T. b. gambiense
being responsible for 94% of reported cases. Trypanosoma brucei gambiense is
endemic in 24 countries in West and Central Africa. Trypanosoma brucei rhodesiense
on the other hand, is responsible 6% of reported cases and is endemic in 13 countries in
East and South Africa. In 2023, 24 cases of rhodesiense Human African
Trypanosomiasis (HAT) were reported in four countries (Wendi et al., 2025). In a study
reported by Odebunmi (2024), Animal African Trypanosomiasis (AAT), was reported to
have an overall prevalence rate of 27.3% in Nigeria with cattle being the most infected.

The African locust bean tree, Parkia biglobosa (Jacq.) is a perennial tree legume,
belonging to the sub-family Mimosoideae and family Leguminosae. It is called Dorowa
by the Hausa people of Northern Nigeria and Igba or Irugba by the Yoruba of Western
Nigeria. It is known to occur in a diversity of agro-ecological zones ranging from tropical
rain forests to arid zones in many countries of West Africa. It is a popular food plant that
has been used as a source of food, medicinal agent, timber and is of high commercial
value. The seed of P. biglobosa has been found to be rich in protein between 34 - 35%
and Carbohydrates to be 20.70% (Alabi et al., 2005). It was reported that the stem bark
of P. biglobosa was successfully used in the treatment of many infectious diseases like
diarrhea, severe cough, stomach ache, bilharziasis, etc. The seeds have been used in the
treatment of arterial hypertension, the leaves against piles, amoebiasis, cough, etc.
Parkia biglobosa has shown promise in treating trypanosomiasis. Studies have found
that the methanolic leaf extract of P. biglobosa exhibits antitrypanosomal activity,
killing Trypanosoma evansi at concentration of 500 µgml-1 within nine hours (Shaba et
al., 2021). In vitro studies demonstrate the extract’s ability to immobilize, reduce and
kill trypanosomes in a concentration and time dependent manner. The extracts of P.
biglobosa have also shown antimicrobial activity against various pathogens including
Staphylococcus aureaus, Escherichia coli and Pseudomonas aeruginosa (Ajiboye and
Hameed 2020). The methanolic extract and aqueous fraction of the stem bark of P.
biglobosa has shown antibacterial potentials (Udobi et al., 2010). It has also been
reported to have anti-snake bite activities as well. Parkia biglobosa leaf extracts have
been reported to have antiplasmodial activity thus giving an insight into its
antitrypanosomal efficacy (Modupe et al., 2011). Global usage of herbal preparations for
treatment of ailments shows that approximately 80% of the world’s population which is
around 4 billion people use herbal medicine for some aspects of primary health care, In
Nigeria, 85% of respondents have used herbal medicines in the last 2 years with middle
income users being the highest (88.3%). Herbal medicines have effectiveness of 39.6%
and affordability of 31.9% hence being major reasons for using herbal medicines in
Nigeria. Safety concerns indicated that 57% of respondents believe herbal medicines is
unsafe while 37% continue to take uncertified herbal medicines (Aina et al., 2020). In
this study, the therapeutic potentials of the aqueous seed extract of P. biglobosa in
experimental trypanosomiasis is explored.
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MATERIALS ANDMETHODS
Sample Collection and Preparation
The seeds of P. biglobosa (Jacq.) were obtained within Samaru Zaria and were identified
in the Department of Biological Sciences, Ahmadu Bello University, Zaria by Mr. Umar
Gallah with identification No. 2846 in the Departmental herbarium. Maceration method
of extraction was employed. The seeds (600g) were pounded by pestle and mortar after
which it was soaked in separating funnel using distilled water for 24hrs and then filtered.
After filtration, the filtrate was poured into an evaporating dish to concentrate to
dryness inside a water bath at 45℃– 50℃. The strain of Trypanosoma brucei brucei
(Federer strain) was obtained from the Nigerian Institute of Trypanosomiasis Research
(NITR) Kaduna. It was maintained by sub-passaging into a clean uninfected wistar
(Rattus norvegicus) rat when established that parasitemia was high. The parasites in
the blood were estimated according to the rapid “matching” method of Herbert and
Lumsden (1976). A total of 30 Wistar rats of weights 170 – 230g were used for the study.
They were purchased from NITR, Kaduna, Nigeria. They were housed in appropriate
cages and were fed with grower’s mash (vital feeds) and were watered ad libitum.

Phytochemical Screening
The aqueous seed extract was screened for nine classes of phytochemicals as described
by Trease and Evans (1985). These included carbohydrates, cardiac glycosides,
anthraquinones, saponins, steroids, triterpenes, flavonoids, tannins and alkaloids.
Carbohydrates were screened using Molisch test, cardiac glycosides by Kella-killiani test
using glacia acetate with traces of ferric chloride. Anthroraquinones were tested using
Bontrager’s test while frothing test was used for saponins; Shinoda test for flavonoids;
lead sub-acetate test for tannins; alkaloids by Mayer’s test, Dragendorff’s and Wagner’s
(Sofowora, 1993).

Acute Toxicity Test
Nine rats were separated into three groups of three rats each. The three groups were
administered the seed extract intraperitoneally with graded doses of 10, 100,
1000mg/kg/bw. The rats were observed for number of deaths and behavioral changes
for seventy-two hours. Based on percentage survival rates, the second phase was carried
out after 72hrs of the first phase. In the second phase, another set of three rats were
divided into three groups with one rat per group and administered graded doses of the
seed extract in 1,600, 2,900 and 5,000 mg/kg/bw. The LD50 was calculated as the
geometric mean of the highest non-lethal and the lowest lethal doses (Lorke, 1983).

Experimental Design
The Wistar rats for the trial were separated into five groups of five rats each. The groups
were administered with the extracts at 200, 300, and 500mg/kg/bw. There were the
negative control group (Infected and not treated) and the positive control group
(infected and treated with Diminazen aceturate (Berenil®). There was the uninfected
control group to monitor course of disease. Treatments commenced on the 3rd day post
inoculation and administration was for five days (five doses) intraperitorineally except
for the berenil® that was treated once intramuscularly at 3.5mg/kg/bw. Parasitemia was
monitored. A matching technique in which microscopic fields were compared with a
range of standard logarithmic values was employed (Herbert & Lumsden 1976). To
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count the number of parasites in blood, a drop of blood was obtained on slide from
animal’s tail and covered with a cover slip. The wet mount on the slide was observed
under x400 magnification. The number of trypanosomes per microscopic field was
compared with those of the standard logarithmic table. The values which matched the
microscopic observation were then converted to antilogarithm, from where the absolute
number of trypanosomes per ml of blood was obtained. Blood samples from an animal,
were collected into heparinized capillary tubes. One end of each tube was sealed with
plasticine and spun at 2000g for five minutes in a microhematocrit centrifuge. The
Packed Cell Volumes (PCVs) were determined with the aid of a micro-hematocrit reader,
which gave the values as percentages (Barbara, 1980).

Statistical Analysis
The statistical analysis was carried out using SPSS statistical package version 25.0.
Mean values in all groups were compared using the two-way analysis of variance
(ANOVA). Level of significance was set at 0.05 (Mukhtar, 2003).

RESULTS
The phytochemical screening of the aqueous seed extract of P. biglobosa showed that
the extract contains carbohydrate, cardiac glycosides, triterpenes, tannins and
flavonoids. Anthraquinones, saponins, steroids and alkaloids were absent.

Table 1. Phytochemical compounds present in the aqueous seed extract of P.biglobosa

Phyto-compound Remark
Carbohydrate +
Cardiac glycosides +
Anthraquinones _
Saponins _
Steroids _
Triterpenes +
Flavonoids +
Tannins +
Alkaloids _

+ = Test Compound Present; - = Test Compound Absent
The acute toxicity (LD50) tests by intraperitoneal routes (ip) showed that the aqueous
seed extract of P. biglobosa had an LD50 of >5000mg/kg/ bw as shown in Table 2.

Table 2. Overall Acute Toxicity of Animals Tested with Parkia biglobosa Seed Extract

Experiment Dose (mg/kg/BW) Proportion of animals dead
Phase 1 After 24hrs After 48hrs After 2 weeks

10 0/3 0/3 0/3
100 0/3 0/3 0/3
1000 0/3 0/3 0/3

Phase 2 1600 0/1 0/1 0/1
2900 0/1 0/1 0/1
5000 0/1 0/1 0/1
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Figure 1. demonstrates parasitemia pattern among various dose groups treated with the
aqueous extract as well as the controls. The white albino rats were susceptible to
infection with the strain of Trypanosoma brucei injected into them and were
parasitaemic by the third day after inoculation. Following infection, parasite counts rose
throughout the study period in all the groups, except the positive control group
(diminazen) (P<0.05). Relapse of infection was not observed in any of the animals in
this group.

Figure 1. Parasitemia Pattern after Treatment with Aqueous Crude Seed Extract of
Parkia biglobosa and the Controls

The mean values for PCV between day one to fourteen is presented in Figure 2. The drop
was significant (P ≥ 0.05) in all the groups except the positive control group. This trend
in counts remained significantly lower than the first day of infection. This gave an
inverse relationship between parasitemia and PCV. Treatment with the extract only
improved the PCV slightly in the 500mg/kg/bw group as compared to the other groups.
Animals given 3.5mg/kg/bw dose of the standard drug however were better off as their
PCV remained higher.
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Figure 2. Packed Cell Volume for Groups and their Controls after treatment with Crude
Seed Extract of Parkia biglobosa

Figure 3. Illustrates the mean weights of the rats during the study period. Infection and
treatment with the crude aqueous seed extract of P. biglobosa did not grossly affect the
weights of the rats as only slight decrease was observed within the various groups. The
positive control group and the not infected and not treated groups however, had the
highest mean weights followed by the 500mg/kg/bw. Furthermore, the extract did not
clear rats of infection but prolonged the survival time in the 500mg/kg/bw dose group
compared to the lower dose groups. The untreated group however had the least survival
time. This is illustrated in Figure 4.
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Figure 3.Mean Weights of Rats in the Various Treatment groups and the Controls
during the study Period

Figure 4.Mean life Span of Rats in the Various Treatment groups and the Controls
during the study Period
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DISCUSSION
The result of the acute intraperitoneal toxicity of the crude aqueous seed extract of
P.biglobosa was found to be 5000mg/kg/bw as no mortality was recorded in any group
of the experimental rats. In an acute toxicity test of P. biglobosa seed extract, Abdullahi
et al, (2025), documented it to be non-lethal at 5000mg/kg/bw. However, LD50 should
not be viewed as a fixed biological constant, because results can vary when the test is
repeated or conducted in different laboratories due to various factors (Lorke, 1983). The
preliminary phytochemical screening of the freeze-dried decoction of the aqueous
extract of P. biglobosa revealed the presence of carbohydrate, cardiac glycosides,
triterpenes, tannins and flavonoids. The therapeutic benefits of traditional remedies are
often attributed to the presence of bioactive constituents present in the crude materials.
Many secondary metabolites of plants’ origin have been shown to have anti plasmodial
activity hence may also have anti trypanosomal activities (Modupe et al., 2011).
Secondary metabolites are known to be effective anti plasmodials by a number of
mechanisms such as elevating red blood cell oxidation and inhibiting the parasite’s
protein synthesis. Studies have shown that the leaves of P. biglobosa possess
antioxidant activities which have been related to the presence of flavonoids and other
phenolic compounds; these are known to counteract the oxidative damage induced by
parasites. While it might be suggestive that this could be one of the mechanisms by
which the aqueous seed extract of P. biglobosa exerts some of its antitrypanosomal
activity, it is not possible to make such conclusions from this study. This issue is
pursued in further studies. The white albino rats were susceptible to infection with the
strain of Trypanosoma brucei injected into them and had shown infection on day three
post infection. The infection was acute and terminated with 100% mortality except in
the positive control group that recovered completely without relapse of infection. The
extract did not clear rats of infection but prolonged the survival time in the
500mg/kg/bw dose group compared to the lower dose groups and the untreated groups.
Similar findings were recorded by Adamu et al., (2009) where it was recorded that the
aqueous leaf extract of Ocimum gratissimum prolonged survival time in rats infected
with T. brucei brucei. The inability of the extract to achieve an effective therapy might
be as a result of inactivation of the active compounds in vivo. Infection did not grossly
affect the weights of the rats as only slight decrease was observed this could be
attributed to the components of the extract which is rich in proteins and carbohydrates.
Anemia depicted by drop in PCV was found to accompany rise in parasitemia during
course of infection. The negative correlation indicates an inverse relationship between
PCV and parasitemia. This indicates that increase in parasitemia decreases the Packed
Cell Volume of the infected rats. Several theories have been postulated to elucidate this
inverse relationship. Among such postulations is that dead and dying trypanosomes
release hemolytic factors into the animal’s blood. As the parasites divide and increase in
the blood and die, more of the hemolytic factors are produced leading to increased
destruction of erythrocytes, hence the reduction in PCV (Morrison et al., 2023). This
agrees with data observed in rats experimentally infected with T. brucei (Timothy, 2004,
Adamu et al., 2009, Vilar-Pereira et al., 2025).The weights of the rats was only slightly
decreased this could be attributed to the components of the extract which is rich in
proteins and carbohydrates similar observations was also corroborated by Abubakar
and Dabo (2023) where the body weight of infected rats decreased compared to the
control.
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CONCLUSION
Conclusively, the fact that the extract did not achieve an effective all-round therapy
might be as a result of inactivation of the active compounds in vivo. While the results
from this study are promising, more research is needed to confirm the efficacy and
safety of P. biglobosa extract in treating trypanosomiasis in humans and
animals. Further studies using other parts of P. biglobosa in combination with other
plant materials and methods is recommended.
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