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ABSTRACT

Combination therapy with medlcmai plants has been explored as a"patential appi
treat Afrxcan trypanosomlasm This study involved screening ﬁ]msﬂgm& thonnin
Calotropfs procera (CP) aqueous ethanol extract and their = combi
antltrypanosomal activities. The plants were separately extracted with 70% etha
extract obtained were subjected to acute toxicity determination and phytochemi
For in vivo study, T. brucei brucei infected mice were grouped into A-E of three (3
each. Groups A-C were treated orally with PT, CP and combined PT/
Group D infected mice were treated with standard berenil drug, Group
‘untreated while Group F was neither infected nor treated. All the extract:
‘dosed at 250 mg/kg bodyweight for 15 days consecuively while the s
was treated at 3.5 mg/kg berenil. Parasitaemia, bodyweight and, PCV
days interval from all the groups. The results showed that CP and PT eth
groups recorded clearance of parasitaemia for groups treated with CP and co
atdays 12 and 9 respectively compared to untreated control group (p<
treated animals with such extracts did not suffer we1ght loss and mcreas
' cambr ation of CP and PT extracts has trypanomdal effect

| \Key‘words lefostlgma tbonnmgu (PT) CafotmpJS pmcera (CP) Antltry
Parasitaemia, Trypanosoma brucei brucei :
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INTRODUCTION responsxble for the
' potentials hence, :
drug developmentz (G

"The _se of herba} medlcmes has gamed
popufarzty worldwide due to thelr long
history of traditional use, their cost-
effectiveness, availability, accessibility and
reportedly  lower incidence of adverse
effects (Mullaicharam, 2011). About 75 -
90 % of the world population still rehes on
plants ‘and p}ant extracts as : |
primary health care (Benzxe—a '
Galar 201' Y Th 1

;

camel's 'ﬁ}:ct
bzscuxt tree
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heumatism, eczema, and diarrhea

Raghubir et al, 1999).

frican trypanosomiasis is one of the
eglected tropical infectious diseases that
ffect human and animal, transmitted by
he bite of tsetse flies. The World Health
rganization has targeted African
rypanosomiasis for elimination as a
ublic health problem by 2030. (Wang et
/ 2016).. The most widely accepted
thod of managing the disease involved
 use of trypanocidal drugs. The few
iilable drugs, however, are faced with
blems ranging from high cost, toxicity,

: uration of administration
9¢ ). This study is therefore
to  screen Piliostigma
. nd’ Calotropis procera singly
n cembmatlon for antltrypanosomal
>ct in mlce ;

MATERIALS AND METHODS

of the
rials/Identification

Plant

nd :healthy leaves of Piliostigma
7 and Calotropis procera were
ested from Paiko, Niger State, Nigeria.
ere identified and authenticated by
in the Department of Plant

and
PLB/ASC/OOl All chemicals and
gents used in this study were of
lytical grade.

paration of Crude Extracts of
ostigma thonningii (PT) and Calotropis
cera (CP)

air-dried and powdered Piliostigma
ningii and Calotropis procera was
cted with 70 % ethanol for 24 hours
a maceration process with intéermittent
ring. The crude extracts were obtained
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after the evaporation of the 70 % ethanol
to complete dryness using steam bath.
(What equipment was used? Rotary
evaporator or water bath7)

Extraction Procedure of Plant Mater;al
The leaves of Piliostigma thonningii and
Calotropis procera were harvested within
the premises of General Hospital, Paiko,
Niger State in December 2023. The leaves
were washed under running tap and dried
at room temperature (251+3°C) for seven
days and pulverized using a mortar and
pestle, the powdered of the leaves were
extracted, then dried by heating in a water
bath set at 40°C for 24 hours and
percentage yield was then calculated.
Percentage Yield (%) = (Dry weight of
extract + Dry weight of pulverlzed plant
material) X 100 ‘
Determination of - Qualitative ~and
Quantitative Phytochemical Composition

The following phytochemicals: saponins,
flavonoids, alkaloids, phenols, terpenoids,
glycosides, steroids, carotenoids and
tannins were determined qualitatively and
quantitatively from the crude extracts of
Piliostigma thonningii (PT) and Calotropis
procera (CP) as described by Sofowora
(1993) and Harbone (1973)

Determination of Acute Toxicity of Ethanol
Extract of the 2 plants

The acute toxicity of each plant extracts
obtained above were subjected to acute
toxicity studies as describe by Lorke
(1983). Briefly, extracts were separately
administered orally at 10 mg/kg, 100
mg/kg, 1000 mg/kg, 1600 mg/kg, 2900
mg/kg and 5000 mg/kg bodyweight
respectively. Mice were observed for
behavioral manifestation of acute toxicity
or death within 24 hours post
administration. Ammals were also
observed again for death as the index of
toxicity. The LDso was calculated by taking
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Antitry yanosomal Activity -~~~
The = extracts ~were = screened for

" antitrypasomal activity using eighteen

ice which were grouped into A - F of

" three animals each. All animals in group A

. _ E were infected with 0.2 ml containing
1x106 parasites/ml. Mice in groups A and
B were treated orally with Piliostigma
thonningiiand Calotropis procera extracts
respectively, groups C and D mice were
treated with combined extracts (1: 1) and
berenil at 3.5 mg/kgbw respectively while
groups E and F were infected untreated
and uninfected, untreated controls. All the
extract treated groups were carried out at
250 mg/kg bodyweight based on the
outcome of result of acute toxicity assay
for 15 consecutive days. The parasitaemia,

Tahle 1: Qualitative Phytochemical Composition of CP and PT

PCV and bodyweight were monito

days intervals as described by Abd

Variance (ANOVA).

RESULTS

The percentage yield after the’
extraction of CP and PTwas 16.4
13.48 % respectively.

Phytochemical Contents Present
The highest phytochemical present
flavonoid while that present in
phenols as seen from  table .
phytochemicals present in the
extracts are presented below.

Phytochemical CP PT
Saponins + +
Flavonoids + +
~ Alkaloids + +
Phenols - + +
Terpenoids +
Glycosides - +
Steroids - -
Carotenoids + +
Tannins + +
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Anthocyanins

Free reducing sugars

Keys: (+) present, (~) absent.

Phytochemica)

PT P value

Saponins 10.20+0.062 10.18+0.042 0.76

Flavonoids 16.1040.00v 10.0140.012 0.00
Alkaloids 8.8240.00v 4.85+0.03z 0.00
Phenols 4.02+0.00a 16.48+0.01b 0.00
Terpenoids 3.8540.00b 0.0040.002 0.00
Glycosi.des 0.00+£0.004 9.9740.01b 0.00
Carotenoids 2.8740.01= 8.6140.01b 0.00
Tannins 7.66+0.01% 8.1240.01b 0.00

ss each row are significantly different at p <0.05,
te Toxicity Test '

re was no mortality and sign of toxicity
erved in all the animals dosed during
acute toxicity studies. According to
ke (1983) method, the extracts are
sidered safe since the extracts are well
rated and no mortality was recorded at

0 mg/kg.

es are presented as mean + standard error of mean (SEM) of three re
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plicates. Values with different superscripts

Bodyweight (g) Changes of 7! & hrucei
Infected and Treated Mice

The table 3 below showed that the
bodyweight of animals in groups treated
with CP, PT and combined increased
significantly  (p<0.05) during post

treatment compared to the day zero of
tratment




Table 3. Changes in Bod

250 mg/kg
PT

250 mg/kg
cP

250 mg/kg
Combined

3.5 mg/kg
Berenil

Negative
control

Normal
control

Abdulrahman et al.

PA e

27.50+397%

26.53%£5.872

28.57+3.772

20.37+2.702

23.77+2.402

eight of Treated Mice

230345260 25204555 28262590° 248743150 3000416
,5 6043610 28733460 3253%321° 39.0042.08c  42.47+234
25274608 285046600 323336807 38204594  42.9316.32
o763441ln 32731406 36903383 A2 6043.67°
66342578 1323%272¢ 10501241 10.20J_r2.12ajwl-:‘f--" :
261032400  30801325° 345 743420 39.4&3.47;: 5 4;.7015_.7
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Bodyweight (8)

s mean standard error of mean of three

replicates. Values with different superscripts &

Values are presented a
column are significantly different at

PCV of Infected and Treated Mice

p < 0.05.

The mean perc
(PCV) of

entage Packed Cell Volume
T b. brucei infected mice treated
with CP and PT ethanol crude extract is

nPCV of 7' b%ﬁcei Ifﬁfect‘é‘&: and ’i:reated Mice

presented in Table 5. A
treatment, the PCV of
treated groups (CP
increased significan
compared to day zero

t day fifte

nimals i

“Table 4: Changes”i
- g POV (%)
7 Cgroup T Dy i opiys Y Day6s . Day9 .
PT 23.00+1.152 25.00+1.15 25.67+0.880 29.00+1.150
250 mg/kg T o q v by _ ‘
cp 23.67+1.45° 26.67£1.76% 29.674+2.73b¢ 34.67+£2.19¢ 39,0041.15¢
ZSOHig/k‘g‘ R By R L Co
- Combined 23.6740.88° 27.6751.20% 33.00£1:15% " 39.00+0.584
C3smeke S
enil .39.00+0.584

‘Berenil 22331

Liase i 37002058




1800+1732 15004153 12.67+133:

;39.00i0.58b ©'39.334+0.884 -

38.67+0.88 39.3340.884

of mean (SEM) of three re
p<005

of parasitaemia from 11,11 per ﬁeld on
Mice day 3 to 0.33 by day 15 post treatment.
Péfﬂsitaemfia; started to be observed in While  Calotropis PEQcers...(LR)... and

g o B . : combined treated groups ‘recorded - tota]
ood circulation of the infected animals : ;
_ . : clearance of parasitaemia at 12 and 9 days
fter forty-eight hours (2 days) of z
s s e s S o st respectively as compared to the control
nfection. The Piliostigma thonningii (PT) roups (Figure 1)
ated group recorded steady reduction groups (Fig '

=== 250 mg/kg PT

s 250 mg/kg CP »

-« == 250 mg/kg combined
. ..,3,5.‘rﬁg“/§g _beu:'enrff .

| = Negative control

presence  of  saponins, flavonoids,

: . ] . alkaloids, phenols, carotenoids and
. fiiiit 01;012 er?jr Ezdlgg:trg :}{ % o?f tannins in which terpenoids js absentin CP

t ' 3 g butpresentin PT and glycosides present in
Sk h?vyever, be.cause af d;ffergncgs ~_PT but absent in CP. The presence of
omposition of different herbs, their - o

gical effects on the parasite differ, -alkaloids and saponins 0. CP and - PT

, - shows that CP and pT contain compounds

qualitative phytochemical with basic nitrogen ﬁtﬂ'miiéﬁd foaming

osition of Piliostigma thonningii (PT) ~ cha acteristic which basically are reported
Calotropis procera (CP) extracts to ave trypanocidal effect (E

nted in Table 1, which indicates the 2009). ‘The ”edu?ﬁ?? in pare
: observed in the gm.up't;ea{gdw;ﬁ;

CPZahd- e
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PT ethanol extract, may be due to

secondary metabolites in the extracts.

Some secondary metabolites  have
previously reported  to possess
antitrypanocidal properties (Ene ef al,
2009). Similarly, the flavonoids are also
reported to pOSSEss anti-inflammatory,
anti-allergic, anti-viral and
anticarcinogenic properties (Scholz and
Williamson 2007). Therefore, any plant
with anti-carcinogenic properties may
serve as a good source of trypanocide
(Scholz and Williamson 2007). Therefore,
the [n vivo actitivity recorded in this study
in CP extract could be due to anti-
carcinogenic compounds present, which
may serve a good source of trypanocide,
since eflornithine currently in use to treat,
sleeping sickness is known to have some
Jevel of anticancer activity (Barett, 2000).

Therefore, ethanol extracts of CP and PT .

were said to be trypanostatic since it has
the ability to prolong the Jife of the treated
groups beyond that of the infected
untreated — control  group. However,
trypanostatic effects —are known  to
suppress the activity of the “parasite
thereby prolonging the life of the infected

mice when compared to ‘the untreated
* CP and Combined crt

infected control. The results obtained in
_of CP and PT resuite

this study, was also similar to the work of

Oluwaniyi et a/ (2019). They recorded
rypanpsomal activity

Jina by combination

s st Sc!i@i%f—_ 'I;iféf-iscieﬂce$ International Conference Book of

" similar with the report ofAbub

_ trypanosomiasis :
“improved. - Consequently.

~ herbal medicines have Pﬁﬁﬁ_a
_ Alagbe, 0. 0, (2020). Antitrypa

- " :jf::-: 247

reported that Piliostigma thoning
hematopoietic-stimulating
Similarly, animals in groups CP,:
combined treated groups do not
anaemia as compared with the.n
control group (Table 4). This
therefore, demonstrated that cor
plants extracts has led to en
antitrypanosomal activity, = im
synergistic effect and efficacy.

Furthermore, the result - for
bodyweight of animals (Table 3)
increased in all the treated a
indicates that the animals in €
combined, diminazene aceturate (B
and normal control groups were
better physical state to eat more
those in the negative control grot
were therefore more able to resis
loss that is usually associa
trypanosomiasis.  The )
observed in negative col

(2011) in which infection wi
was associated with weight 1
andrats. L
CONCLUSION
The ”
‘treat

udy has provided e éen

‘parasitaemia which led to
life span. The reduced PCV and wei
associated  with exper
. were sign

thonningii and ‘Calotropis  pro

m-ﬁa_-gaggme‘nt _ef Africa Tryp i‘ 0s0
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