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SUMMARY

Antidrypanosomal activities of ethanolic extract of Albizia gummifera leaf (EAL) on Trypanosoma
brucei brucei infected albino rats were evaluated. Thirty-six Albino rats were distributed into six groups:
Group 1 (control); Group 2: (infected and not treated); Group 3: (infected and treated with 10mg/kg
body weight diminazene aceturate); Group 4: (infected and treated with 500mg/kg body weight EAL);
Group 5: infected and freated with 1000mg/kg body weight EAL; Group 6: infected and freated with
1500mg/kg body weight EAL. The parasitaemia level in the groups 3 and 6 was similar (P>0.05) to
group 1, but lower (P<0.05) than the rest groups. The highest (P<0.05) chemo-suppression was being
recorded in group 3, compared to the rest groups. The daily parasitemia levels increased in all groups,
except for the control group, from day three postinfection until day ten postinfection, when it declined
at varying rates in groups 1, 4, 5 and 6). The packed cell volume of the rats in group 2 group 4 were
significantly (P<0.05) lower, compared to the control group on days 10 and 15 postinfection. On day
five postinfection, the red blood cell counts were lower (P<0.05) in groups 2 and 4, compared to the
control groups and other groups. The haemoglobin concentration of the rats in groups 2 and 4 were
lower (P<0.05), compared to those in the control group. The aspartate transaminase level in groups 2
and 4 were significantly (P<0.05) higher, compared to the rest groups.
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INTRODUCTION

Se evaluaron las actividades antifripanosomales del extracto etandlico de hoja de Albizia gum-
mifera (EAL) en ratas albinas infectadas con Trypanosoma brucei brucei. Treinta y seis ratas albinas se
distribuyeron en seis grupos: Grupo 1 (control); Grupo 2: (infectado y no tratado); Grupo 3: (infectado
y tratado con 10 mg / kg de aceturato de diminazeno de peso corporal); Grupo 4: (infectado y
tratado con 500 mg / kg de peso corporal EAL); Grupo 5: infectado y tratado con 1000 mg / kg de
peso corporal EAL; Grupo 6é: infectado y tratado con 1500 mg / kg de peso corporal EAL. El nivel
de parasitemia en los grupos 3 y 6 fue similar (P> 0.05) al grupo 1, pero més bajo (P <0.05) que los
demds grupos. La quimiosupresién mds alta (P <0,05) se registré en el grupo 3, en comparacién con
los grupos de descanso. Los niveles diarios de parasitemia aumentaron en fodos los grupos, excepto en
el grupo de control, desde el dia tres después de la infeccidn hasta el dia diez después de la infeccién,
cuando disminuyeron a fasas variables en los grupos 1, 4, 5y 6). El volumen de células empaquetadas
de las ratas en el grupo 2 grupo 4 fue significativamente (P <0.05) mds bajo, en comparacién con el
grupo de control en los dias 10y 15 después de la infeccién. El dia cinco después de la infeccién, los
recuentos de glébulos rojos fueron mds baijos (P <0.05) en los grupos 2 y 4, en comparacién con los
grupos de control y ofros grupos. La concentracién de hemoglobina de las ratas en los grupos 2 y 4
fue menor (P <0.05), en comparacién con las del grupo de control. El nivel de asparfato fransaminasa
en los grupos 2 y 4 fue significativamente (P <0,05) mds alfo, en comparacién con los demds grupos.

desiense (Sutherland et al., 2015). According to WHO

(2013), trypanosome parasite in the brain could cause

Trypanosomiasis is a disease that affects both man
and animals. Human African Trypanosomiasis, a
nearly solely disease of the tropical region, is trans-
mitted by the tsetse fly and caused by infection with
Trypanosoma brucei gambiense or Trypanosoma brucei rho-

a neurological breakdown, leading to a coma or death
when adequate therapeutic measures are not given.
Besides, the animal trypanosomiasis is also caused by
pathogenic trypanosomes such as Trypanosoma brucei
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spp, T. vivax, and T. congolense (Giordani et al., 2016).
Valuable domestic animals such as ovines, bovines,
caprines, suids, camelids, and equids can come down
with the acute or chronic wasting disease, high mor-
bidity, infertility and death, when infected with this
Trypanosoma species and are not promptly treated
(Giordani et al., 2016).

The use of drugs of choice (e.g. eflornithine, penta-
midine, melarsoprol, arsobal, sumarin among others)
for trypanosomiasis is costly, and these drugs are gra-
dually losing their potency because of development of
parasite resistance (Nwodo et al., 2015a). Subsequently,
the search for an alternative to synthetic drugs; parti-
cularly phytochemical or plant parts derived drugs, for
treating diseases such as trypanosomiasis is increasing
(Mashi et al., 2019). Some plants have been proven to
effectively treat various diseases (Mashi et al., 2019;
Dada and Oloruntola, 2016). Some plants” trypanocidal
activities have been reported (Toya, 2010; Nwodo et al.,
2015b), but data and reports on trypanocidal effects
Albizia gummifera is rear.

Albizia gummifera (Fabaceae) is a plant native to
Africa’s wet lowland or upland and riverine forest
(Mahlangu et al., 2017). Extracts of various parts of
Albizia gummifera is being used for the treatment of
malaria and stomach infections; while these extracts
were also reported to possess antiplasmodial (Rukunga
et al.,2007), and anti-microbial activities (Mbosso et al.,
2010). Since synthetic and herbal drugs may affect the
haematological and biochemical indices (Mashi et al.,
2019), it is indispensable to evaluate these parameters
during treatment. Therefore, this study aimed at inves-
tigation of the anti-trypanosomal effects of ethanolic
extract of Albizia gummifera leaf.

MATERIALS AND METHODS

COLLECTION OF ALBIZIA GUMMIFERA LEAVES AND EXTRACTION

Leaves of Albizia gummifera were collected from
Afolu Farmstead, Ise-Ekiti (7°27'36"N5°25'12"E), Ekiti
State, Nigeria. The leaf specimen was identified and
authenticated by a Plant Scientist of the Department
of Crop Soil and Pest Management, The Federal Uni-
versity of Technology, Akure, Nigeria. The collected
leaves were cleaned with water, drained and dried
under shade at ambient temperature for four weeks
until they become crispy. After that, the leaves were
ground with mortar and pestle into powder and kept
in a glass jar until used. Five hundred grams of the leaf
powder was macerated in 4.5 litres of 75% ethanol for
three days (72 hours), filtered using millipore (pore
size 0.7 um) filter paper. After that, the extract was con-
centrated under a vacuum using a rotary evaporator
(SCILOGEX SCI100-S 5L Rotary Evaporator, Vertical
Coiled Condenser Manual Lift) at 35-40°C. The dried
ethanolic extract of Albizia gummifera leaf (EAL) was
kept at -20°C until use.

PHYTOCHEMICAL SCREENING OF THE EXTRACT

The phytochemical analysis of EAL was carried out
to quantify the flavonoids (Chang et al., 2002), alkaloi-
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ds, tannin (Ezeonu et al., 2016), and saponins (Obadoni
and Ochuko, 2002).

TRYPANOSOME STOCK

Trypanosoma brucei brucei was obtained from the
Nigerian Institute for Trypanosomiasis Research, Vom,
Plateau State, Nigeria and was after that maintained
in the Department of Microbiology, Faculty of Science,
The Federal University of Technology, Akure (FUTA),
Nigeria, by continuous passaging the infected blood
into the albino rats.

EXPERIMENTAL ANIMALS

Thirty-six albino rats weighting 94.72+0.57 g were
housed under a normal standard laboratory condition,
fed with grower’s diet and clean water ad libitum. After
acclimatization for two weeks, the animals were ran-
domly distributed into the six experimental groups (6
rats/experimental group). Group 1: control; Group 2:
infected and not treated; Group 3: infected and treated
with 10mg/kg body weight (standard drug) dimi-
nazene aceturate; Group 4: infected and treated with
500mg/kg body weight EAL; Group 5: infected and
treated with 1000mg/kg body weight EAL; Group 6:
infected and treated with 1500mg/kg body weight
EAL.

TRYPANOSOME INFECTION AND TREATMENT

Blood from confirmed parasitized rat was obtained
by caudal puncture and dispensed into ethylenediami-
netetraacetic acid (EDTA) sample bottle, and after that
diluted with normal saline to serve as inoculum. The
rats in groups 2, 3, 4, and 5 were infected peritoneally
with 0.1ml of the inoculum contacting approximately
10° trypanosomes per ml of inoculum. The rats were
administered their respective treatments orally using
gavage needly when parasitaemia was detected (i.e.
day five post infestation) and lasted for eight days.

COLLECTION OF SAMPLES AND ANALYSIS

Procedures described by Parasuraman et al. (2010)
were adopted in blood collection. Blood samples were
collected from the saphenous vein at the back of the
rats” hind leg on a 5-day interval to determine the pa-
rasitaemia level and haemogram. At the terminal stage
of the experiment, the cardiac puncture was used for
blood collection required for the parasitaemia level,
haemogram and serum analyses. The blood samples
for parasitaemia level and haemogram were collected
into EDTA-bottle; while the plain bottle was used to
collect blood for serum biochemical analysis.

The parasitaemia level was determined using the
Rapid Matching method of Herbert and Lumsden
(1976), while the average percentage chemo-suppres-
sion (CS) was calculated using the following formula
(Dada and Oloruntola, 2016):

Chemosuppression = [(PNC-PSG)/PNC]*100

PNC: Parasitaemia level in the negative control;
PSG: Parasitaemia level on the study groups.

The packed cell volume (PCV), red blood cells
(RBC), haemoglobin concentration (HbC) and white
blood cells WBC) were determined within two hours
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post-collection following the procedures earlier des-
cribed by (Shastry, 1983). The blood collected in the
plain bottle was centrifuged, and its serum was collec-
ted into another plain bottle and frozen at -20°C until
use. The serum enzymes and biochemical (alanine
transaminase, aspirate transaminase, urea, creatinine,
and cholesterol) were determined with a Reflectron
® Plus BC79 (Roche Diagnostic, GombH Mannheim,
Germany).

STATISTICAL ANALYSIS

All data were put through one-way analysis of
variance using Statistical Package for Social Scien-
ces (SPSS) version 20 using the following model:
Y,=m+f+E; where Y, the dependent observed
variable’s value, m=population mean, f= effect of ith
treatment and E;=random error. The means were sepa-

rated with Duncan multiple range test of SPSS.

EAL’s phytochemical analysis divulged the exis-
tence of saponin, tannins, flavonoids, alkaloids, and
cardiac glycosides, as shown in Figure 1. The effect of
EAL treatment on the parasitemia level and percen-
tage chemo-suppression in albino rats infected with
Trypanosoma brucei brucei on day 15 post-infection is
shown in Table 1. The parasitaemia level that was
recorded in the groups treated with the standard drug
and 1500mg/kg body weight EAL were statistically si-
milar (P>0.05) to the control group, but lower (P<0.05)
than the rest groups. The highest (P<0.05) chemo-
suppression was being recorded in the group treated
with standard drug, compared to the rest groups. The
chemo-suppression percentage improves (P<0.05) sig-
nificantly with an increase in the EAL dosage from
500mg/kg to 1000 mg/kg and 1,500 mg/kg.

Figure 2 shows Albizia gummifera ethanolic extract’s
effect on the parasitemia level per day (x10°u/ml) in
albino rats infected with Trypanosoma brucei brucei. The
daily parasitemia levels increased in the albino rats
in all groups, except for the control group, from day

RESULTS three post-infection until day ten post-infection, when
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Figure 1. Phytochemicals of ethanolic extract of Albizia gummifera leal (Fitoquimicos del extracto eta-
nolico de Albizia gummifera leal).

Table I. The effect of the ethanolic extract of Albizia gummifera leaf on the Parasitemia level and percentage
chemo-suppression in albino rats infected with Trypanosoma brucei brucei days 15 post-infection (El efecto del
extracto etanélico de hoja de Albizia gummifera sobre el nivel de parasitemia y el porcentaje de quimiosupresién en ratas albinas

Group Average parasitemia (x103/puml) Chemo-suppression (%)
1 0.00+0.00¢ 0.00+0.00°

2 312.66+13.56° 0.00£0.00°

3 0.00+0.00¢ 100.00+0.002

4 163.00+5.77° 48.00+0.57¢

5 23.67+1.45¢ 92.33+0.34°

6 8.00+0.57¢ 97.35£0.33°

P value 0.00 0.00

Means in the same column with different letters are significantly different (P<0.05); Group 1: Normal control (not infected and not treated);
Group 2: Negative control (infected and not treated); Group 3: Positive control (infected and treated with standard drug); Group 4: Infec-
ted and treated with 500mg/kg body weight EAL; Group 5: Infected and treated with 1000mg/kg body weight EAL; Group 6: Infected and

_treated with 1500mg/kg body weight EAL
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Figure 2. The effect of ethanolic extract of Albizia gummifera ethanolic leaf on the Parasitemia level/day (x103u/ml) of albino rats infected
with Trypanosoma brucei brucei. EAL: Ethanolic extract of Albizia gummifera leaf; Group 1: Normal control (not infected and not treated);
Group 2: Negative control (infected and not treated); Group 3: Positive control (infected and treated with standard drug); Group 4: Infected
and treated with 500mg/kg body weight EAL; Group 5: Infected and treated with 1000mg/kg body weight EAL; Group 6: Infected and treated
with 1500mg/kg body weight EAL (El efecto del extracto etandlico de hoja etandlica de Albizia gummifera sobre el nivel de parasitemia / dia
(x103p / ml) de ratas albinas infectadas con Trypanosoma brucei brucei. EAL: Extracto etandlico de hoja de Albizia gummifera; Grupo 1:
Control normal (no infectado y no tratado); Grupo 2: Control negativo (infectado y no tratado); Grupo 3: Control positivo (infectado y tratado
con farmaco estandar); Grupo 4: Infectados y tratados con 500mg/kg de peso corporal EAL; Grupo 5: Infectados y tratados con 1000mg/kg
de peso corporal EAL; Grupo 6: Infectados y tratados con 1500mg/kg de peso corporal EAL).

it declined at varying rates in groups treated with the
standard drug (group 1) and EAL (groups 4, 5 and 6).

Table 2 shows the effects of Albizia gummifera etha-
nolic extract treatment on the erythrogram of albino
rats infected with Trypanosoma brucei brucei. The PCV of
the rats infected and not treated (group 2) and infected
and treated with 500mg/kg EAL (group 4) were signi-
ficantly (P<0.05) lower, compared to the control group
on days 10 and 15 post-infection; while the PCV of the
rats treated with the standard drug (group 3), 1000mg/
kg EAL (group 5), and 1500mg/kg EAL (group 6) were
similar (P>0.05) to those in the control group. On day
five post-infection, the RBC counts were lower (P<0.05)
in groups 2 and 4, compared to the control groups
and other treatment groups. However, on days 10 and
15 post-infection, the RBC counts of all the infected
groups (groups 2 to 6) were significantly (P<0.05)
lower, compared to the control group. However, the
level of anaemia resulting from reduced RBC is more
severe in groups 2 and 4. The HbC of the rats in groups
2 and 4 were significantly (P<0.05) lower, compared to
those in the control group; while the HbC of the rats in
groups 3, 5 and 6 were similar (’>0.05) to the control.

Figure 3 depicts the effects of Albizia gummifera
ethanolic extract treatments on the WBC count of albi-
no rats infected with Trypanosoma brucei brucei. On day
15 post-infection, the WBC counts of rats in groups 2,
and 4 were lower (P<0.05) than groups 1, 3 and 6. The
alanine transaminase, urea, creatinine and cholesterol
levels were not significantly (P>0.05) different across
the various groups; while the aspartate transaminase
level in groups 2 and 4 were significantly (P<0.05) hig-
her, compared to the rest groups (Table 3).
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DISCUSSION

Myriad of plants have bioactive compounds that
express medicinal properties (Oloruntola et al., 2018).
The existence of phytochemicals such as saponins,
tannins, flavonoids, alkaloids and cardiac glycosides
in EAL suggests that the extract could produce the-
rapeutic effects. For instance, the anti-trypanocidal
activities of saponins (Ibrahin et al., 2013), flavonoids
(Tasdemir et al., 2006), and alkaloids (Krstin et al., 2015)
was reported.

Sundry reviews on plants and phytogens with
trypanocidal properties have been published (Mbaya
and Ibrahim, 2011; Ameenah and Mohamad, 2013).
Precursory studies attributed the trypanocidal acti-
vity of phytogens to flavonoids and highly aromatic
alkaloids (Nok, 2002; Omale and Joseph, 2011). It was
relayed that phytogens has structure liable for creating
radicals that may bring about the peroxidative des-
truction to trypanothione reductase that is very easily
affected by alterations in redox balance (Umar et al.,
2010). Therefore, phytogens exhibits antitrypanocidal
activity by interfering with the redox balance of the pa-
rasite acting on the cellular defences against oxidative
stress (Umar et al., 2010), interference of the phytoge-
nic bioactive compounds with mitochondrial electron
transport systems of the trypanosomes (Nok, 2002),
and increasing the methylation of hydroxyl groups
which results in the increased lipophilicity and con-
sequent increased permeability of molecule across the
parasites” membrane (Nwodo et al., 2015) are among
suggested mechanism of action of phytogens bioactive
compounds against trypanosomes. The reduction of
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Table II. The effect of ethanolic extract of Albizia gummifera leaf treatment on the erythrogram of albino rats
infected with Trypanosoma brucei brucei (El efecto del extracto etanélico del tratamiento de la hoja de Albizia gummifera en el
eritrograma de ratas albinas infectadas con Trypanosoma brucei brucei).

Erythrogram Group 1 Group 2 Group 3
PCV (%)

Day 0 51.44+1.02 51.17+0.94 51.26+1.11
Day 5 49.25+0.49 45.56+1.60 51.42+1.76
Day 10 50.48+0.93 44.65£1.93 51.44+1.23
Day 15 51.43+1.28 41.47+1.3 51.56+1.77
RBC (x109/mm?3)

Day 0 8.32+0.36 6.95+0.86 8.40+0.51
Day 5 8.28+0.262 6.70+0.05° 7.90+0.232
Day 5 8.28+0.26° 6.70+0.05° 7.90+0.232
Day 10 8.32+0.212 6.59+0.17¢ 7.50+0.23°
Day 15 8.45+0.262 6.01+0.05¢ 7.77+0.02°
HbC (g/1)

Day 0 17.150.34 17.06+0.31 17.08+0.37
Day 5 16.4110.16 15.1840.53 17.141£0.58
Day 10 16.83+0.31 14.88+0.64 17.14+0.41
Day 15 17.141£0.4 13.82+0.4 17.1810.5

Group 4 Group 5 Group 6 P value
50.72+0.98 50.53+0.95 51.19+1.05 0.98
45.73+1.67 50.83+£1.72 50.69+1.92 0.75

45.43+2.07°° 49.54+0.872° 50.57+0.942 0.02
42.53+0.77° 49.75+0.752 50.95+1.222 0.01
6.55+1.35 6.90+0.11 7.50+0.05 0.23
6.81+0.00° 7.60+0.402 7.78+0.042 0.01
6.81+0.00° 7.60+0.402 7.78+0.042 0.01
6.72+0.06° 7.15%0.08%° 7.45+0.37° 0.01
5.95+0.08¢ 7.25+0.08° 7.64+0.15 0.00
16.91+0.31 16.84+0.32 17.06+0.34 0.98
15.24+0.55 16.94+0.57 16.89+0.64 0.07
15.14+0.68 16.51+0.29% 16.85+0.312 0.02
14.18+0.25° 16.58+0.252 16.58+0.492 0.01

Means with different superscripts along the rows are significant (P<0.05); PCV: Packed cell volume; RBC: Red blood cell, HbC: Haemoglobin
concentration; EAL: Ethanolic extract of Albiziagummifera leaf; Group 1: Normal control (not infected and not treated); Group 2: Negative
control (infected and not treated); Group 3: Positive control (infected and treated with standard drug); Group 4: Infected and treated with
500mg/kg body weight EAL; Group 5: Infected and treated with 1000mg/kg body weight EAL; Group 6:Infected and treated with 1500mg/

kg body weight EAL.

the parasitemia level and improved chemo-suppres-
sion percentage with increased EAL dosage from 500
mg/kg body weight - 1,500 mg/kg body weight su-
ggests the bioactive components of EAL possess trypa-
nocidal properties. The anti-trypanosomal activity of

White bloed cell count (x1F/mm?»

Day O Day 5

Albizia species has been reported earlier (Al-Musayeib
et al., 2012). For instance, flavonoids, one of the bio-
active compounds was earlier reported to cause in
hibition of the energetic metabolism, cell proliferation,
cytoadherence, proteion kinases and modulation of the

EGroup 1
B Group 2
W Group 3

Group 4
B Group 5
B Group 6

Day 10 Day 15

Figure 3. The effect of ethanolic extract of Albizia gummifera leaf on the white blood cell count of albino rats infected with Trypanosoma brucei
brucei. EAL: Ethanolic extract of Albizia gummifera leaf; Group 1: Normal control (not infected and not treated); Group 2: Negative control
(infected and not treated); Group 3: Positive control (infected and treated with standard drug); Group 4: Infected and treated with 500mg/
kg body weight EAL; Group 5: Infected and treated with 1000mg/kg body weight EAL; Group 6: Infected and treated with 1500mg/kg body
weight EA (El efecto del extracto etandlico de la hoja de Albizia gummifera en el recuento de glébulos blancos de ratas albinas infectadas
con Trypanosoma brucei brucei. EAL: Extracto etandlico de hoja de Albizia gummifera; Grupo 1: Control normal (no infectado y no tratado);
Grupo 2: Control negativo (infectado y no tratado); Grupo 3: Control positivo (infectado y tratado con farmaco estandar); Grupo 4: Infectados
y tratados con 500mg/kg de peso corporal EAL; Grupo 5: Infectados y tratados con 1000mg/kg de peso corporal EAL; Grupo 6: Infectado y

tratado con 1500mg/kg de peso corporal EAL).
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inflammatory response in pathogenic protozoa such as
Trypanosoma species (Martinez-Castillo et al., 2018). Be-
sides, variation in the parasitemia level curve/pattern
in the various groups and in particular the declined
parasitemia level in control and the groups treated
with the varying dosages EAL in day ten post-infection
shows that the dosage and chemical composition of
any chosen drugs must be put into serious considera-
tion when managing trypanosome infestation.

The severity of trypanosome infection is connected
to the degree of parasitemia and consequently, anaemia
(Umar et al., 2000). Reports showed that packed cell
volume could be used as an indicator of trypanosomal
infection (Marcotty et al., 2008). Therefore, the relati-
vely low PVC percentage recorded in the infected but
not treated rats (group 2) and infected and treated with
500 mg/kg EAL (group 4) compared to the control and
other groups in this study is indicative of the high level
of severity of the trypanosomal infection in the rats.
This result also divulged EAL's efficacy at 1,000-1,500
mg/kg body weight dosage in ameliorating or elimi-
nating the adverse effects of trypanosomal infection in
infected rats. This is supported by the reduced parasi-
temia level and improved chemo-suppression earlier
recorded in the rats treated with the 1,000 and 1,500
mg/kg EAL in this study.

The reduced red blood cell counts recorded in all
trypanosome infected rats (groups 2 to 6) on day 10
and 15 post-infection in this study compared to the
control group may also be linked to the parasite acti-
vities in increasing the erythrophagocytosis. Anaemia
also occurs in trypanosomiasis cases due to RBC —
Trypanosoma adhesion (Boada-Sucre et al., 2016). Free
flagellums of the trypanosome glueing to RBC are sup-
ported by the emission of filopodia and filamentous
material of parasitic origin (Boada-Sucre et al., 2016).
Therefore, the close contiguity between trypanosomes
and RBC via sialic acid receptors bring about trau-
ma to erythrocyte membranes at the point of contact
(Mbaya et al., 2012). Besides, there occur changes in
oligosaccharide make-up of the RBC surface, obvious
membrane fusion, and mechanical injury caused by the
motility of the trypanosomes in the bloodstream being
caused by the biochemical, induced ultrastructural,
and antigenic alteration of the RBC, which increases
the erythrophagocytosis (Huson et al., 2009, Boada-

Sucre et al., 2016). It was being observed that the level
of anaemia (as a result of reduced RBC count) is more
severe in groups 2 and 4, compared to the control and
other groups in this study. This is supported by the
haemoglobin concentration examination, which also
revealed decreased haemoglobin concentration in the
same group of rats (groups 2 and 4). Declined haemog-
lobin concentration is another feature associated with
trypanosomal infection (Kagira et al., 2006).

Leukocytopenia in Trypanosome infection was
reported in previous studies (Ndung'u et al., 2020;
Kagira et al., 2006). In the same vein, the reduction
of the white blood cells count, monocytes count, and
granulocytes count on day 15 post-infection in groups
2, and 4 further indicates the severity of the parasitic
infection in the aforementioned groups, compared to
other groups and the possible active roles of these
cells in the immunopathogenesis of trypanosomiasis.
The observed leukocytosis post trypanosome infection
could be attributed to leucophagocytosis due to leuco-
cytes” antigen coating and declined white blood cell
production (Kagira et al., 2006).

Serum biochemistry gives details about the physio-
logical state of organs of organisms and, enzymes are
very useful in detecting hepatic, muscular, pancrea-
tic, skeletal and skeletal disorders (Oloruntola ef al.,
2018). For instance, the aspartate transaminase serum
concentration is useful in diagnosing liver and biliary
diseases and skeletal muscle diseases (Oloruntola et
al., 2016). The elevated aspartate transaminase serum
concentration reported in the groups of rats infected
with Trypanosoma brucei brucei (group 2) and those
infected with Trypanosoma brucei brucei infected and
subsequently treated with 500 mg/kg body weight
EAL (group 4) suggests possible liver damage and
myocardial infarction, as a consequence of the T. brucei
brucei infection (Akinseye ef al., 2020). Bosschaerts ef al.
(2009) reported that uninhibited inflammation linked
with the persistence of myeloid cells/macrophages
(M1) cells is also a prime cause of liver lesion observed
in trypanosusceptible animals. The elevated aspartate
transaminase serum concentration recorded in the T.
brucei brucei infected rats and treated with 500 mg/kg
body weight EAL suggests that the 500 mg/kg body
weight EAL therapy was not efficiently preventing this
earlier mentioned pathogenic feature.

Table III. The effect of ethanolic extract of Albizia gummifera leaf on the serum biochemical and enzymes
activities of albino rats infected with Trypanosoma brucei brucei (El efecto del extracto etanélico de la hoja de
Albizia gummifera en las actividades bioquimicas y enzimaticas séricas de ratas albinas infectadas con Try-
panosoma brucei brucei).

Parameters Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 P value
Alanine transaminase (1.U/l) 20.06 24.36 20.17 24.08 20.06 20.51 0.21
Aspertate transaminase (1.U/l) 42.29° 54.612 44.05° 53.522 42.49° 42.63° 0.01
Urea (mg/dl) 14.26 16.21 14.36 16.79 14.58 14.29 0.98
Creatinine (mg/dl) 0.36 0.53 0.42 0.45 0.42 0.40 0.26
Cholesterol (mg/dl) 18.15 19.59 19.06 18.67 19.98 18.26 0.98

Means with different superscripts along the rows are significant (P<0.05); EAL: Ethanolic extract of Albizia gummifera leaf; Group 1: Normal
control (not infected and not treated); Group 2: Negative control (infected and not treated); Group 3: Positive control (infected and treated
with standard drug); Group 4: Infected and treated with 500mg/kg body weight EAL; Group 5: Infected and treated with 1000mg/kg body
weight EAL; Group 6: Infected and treated with 1500mg/kg body weight EAL.
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CONCLUSIONS

In this study, it was demonstrated that 1500mg/kg
EAL body weight reduced the parasitemia level and
that the increase in the dosage of the EAL from 500mg/
kg EAL to 1000 mg/kg EAL and 1,500mg/kg EAL
improves the chemo-suppression percentage in the
experimental rats. The results revealed that anaemia,
leukocytopenia, liver and myocardial infarction are
possible post-Trypanosoma parasite infection effects or
signs in the experimental rats. These aforementioned
pathological effects could be prevented or ameliorated
by 1000 mg/kg EAL and 1,500mg/kg EAL therapy.
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