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ABSTRACT

The antitrypanosomal efficacy of Alstonia boonei and its combination with diminazene
aceturate was assessed using mice experimentally infected with Trypanosoma brucel. An acute
toxicity test to determine the lethal dose of the aqueous extract was carried out. Adult mice
(126) of either sex were used. The study was conducted in three experiments each using 36
mice divided into 6 groups of 6 mice each. Group 1 was uninfected control while groups 2 to 6
were inoculated intraperitoneally with 1 x 10° trypanosomes. In experiment 1, mice in groups
3 to 6 were treated respectively, with 40, 80, 160 and 320 mg/kg body weight of the extract
while group 2 was untreated. In experiment 2, groups 5 and 6 were treated with 3.5 and 7
mg/kg body weight of diminazene aceturate respectively. In experiment 3, combinations of
diminazene aceturate and A. boonei at doses of 3.5 + 80 mg/kg and 7 + 40 mg/kg respectively,
were administered. Parasitaemia, body weight and packed cell volume were monitored.
Significant reductions in parasitaemia were achieved in A. boonei extract treated mice when
compared with control. Diminazene aceturate (7 mg/kg) cleared blood parasites 24 to 48 h post
treatment. Combination of A. boonel and diminazene aceturate cleared parasites from blood
of treated mice without relapse. Combination of diminazene aceturate with A. boonei in
treatment of trypanosome infection of mice appeared to improve the outcome of treatment.

Keywords: Alstonia boonel, Diminazene aceturatérypanosoma brucei, Mice, Combination
therapy.

INTRODUCTION

Trypanosomosis is a parasitic disease caused loyespef flagellated protozoan parasites belongng t

the genudrypanosoma, which inhabit blood plasma and various body &ssand fluids of hosts [1]. The

disease is transmitted mainly by tsetse fliétogsina spp). Important trypanosome species that cause

disease in livestock includeypanosoma brucel, T. vivax, T. congolense, T. simiae andT. evans .

The disease is generally an acute to chronic ilmiecharacterized by anaemia, weight loss, reduaéd

yield, impairment of immune function, reproductigissorders and death if appropriate treatment is not
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instituted [2] Animal trypanosomosis is rated the most devastading widespread disease in Africa
retarding the growth of the livestock industry ithad of the continerif!,

Use of trypanocidal drugs such as diminazene aamtetuisometamidium chloride and homidium salts is
the principal method of control for animal trypaap®sis in most African countries, in the absenca of
vaccine against the disease [4]. These drugs hese ip use for decades with no new trypanocideggbei
introduced to replace them [5]. In the past 35 geamly cymelarsan and eflornithine are new
commercially available trypanocides [6]. The formiar licensed for use in camel and buffalo
trypanosomosis caused byevans while the latter is associated with toxicity analgbitive cost. The
prolonged use and misuse of the few available trgpales have resulted in the emergence of drug-
resistant parasites [5] which is a serious prohitethe control of trypanosomosis.

In an attempt to discover more effective, lessa@ad cheaper trypanocides, research interesaintsl
for their antitrypanosomal activities is currentipining prominence [7, 8, 9]. For instance, aqueous
extracts ofAcalypha hispida leaves,Alstonia boonei bark, Annona senegalensis root, Morinda lucida
leaves andPicralima nitida seeds have been tested for thairvivo trypanocidal activity in rodents
infected with Trypanosoma brucel [10, 11, 12] and were found to possess some woditosomal
potentials. Nweze et al [13] showed that crude raiha extracts ofBuchholzia coriacea exhibited
antitrypanosomal activity againstbrucei but notT. congolense in experimental infection in mice.

Alstonia boonei De wild is a large deciduous evergreen tree betantp the family Apocyanaceae and is
widely distributed in the continents of Africa, Ashind America [14]JAlstonia boonei is known as ‘Egbu-
ora’ in Igbo language. The stem bark has been tegppao possess anti-inflammatory, analgesic and
antipyretic activities [15]. The trypanocidal adyof A. boone has been investigated and its stem bark
decoction reduced the level of parasitaemia in reidéering from trypanosomosis [16].

The use of increased dosages, sanative pairs andircation therapy has been proposed as a rational
strategy for optimizing the usefulness of the reddy old and existing trypanocides [17]. The edity of
combination therapy lies in the synergistic effeotsthe drugs. In this workA. boonei extract was
combined with diminazene aceturate to see if thellebe improved antitrypanosomal efficacy in mice
experimentally infected witfi. brucei.

MATERIALS AND METHODS

Experimental animals

One hundred and twenty-six (126) out-bred albinoemdf either sexes with an average weight of 16 g
were used for the study. They were obtained froenlthboratory Animals Unit of the Department of
Veterinary Medicine, University of Nigeria, Nsukkad kept in clean cages in a fly-proof animal house
They were allowed 14 days to acclimatize to thewnenviron before the commencement of the
experiments. Feed (pelleted grower’'s mash) andrwaéee providedad libitum. Blood samples were
collected from the median canthus of the eyes areksed for the presence of trypanosomes.

Trypanosomes

Trypanosoma brucei used was a field strain originally isolated fronpig presented for slaughter at the
Nsukka Municipal Abattoir. The parasites were maimtd in laboratory mice from where experimental
animals were first inoculated. The parasites wdeatified in the Department of Veterinary Parasijgl
and Entomology, University of Nigeria, Nsukka usthgir morphological characteristics [18].

Collection of plant materials

Stem barks were cut froddstonia boonei tree at Owerre-Eze Orba in Udenu Local Governmeea of
Enugu State, Nigeria. Samples of the stem barkbaadches of the tree were taken to the Interndtiona
Centre for Ethnomedicine and Drug Development (Ii@&DD) Aku Road, Nsukka where they were
identified and authenticated.
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Extraction of stem bark

Dried stem barks oA. boonei were ground to a coarse powder using a milling himec The coarse
powder was sieved to obtain fine powder that waked in distilled water for 48 hours and filterethwv
Whatman filter paper to obtain an amber-colourethiy filtrate with a characteristic pleasant oddure
concentration of the filtrate was determined bycplg 1 ml on a previously weighed clean watch glass
and evaporating it to a constant weight. The diffiee in the weight of the watch glass was taketheas
concentration of the extract per mL

Acute toxicity test

Acute toxicity test was performed according to Btiland Gregory [19]. Eighteen mice were randomly
allotted into 6 groups (1 — 6) of 3 mice each. 8ifterent doses (5000, 2500, 1250, 625, 312.5 and
156.25 mg/kg) were respectively administered irdgriipneally (i.p.) to the six groups and then obedr

for signs of toxicity during a period of 48 houBercentage mortality was computed and plotted again

the log dose of the extract to determine the ledbak (LR).

Experimental design

Thirty-six mice each were used for the three expents. Experiment 1 studied the effect of
administering graded doses (40, 80, 160 and 32Rgrmdy weight) ofA. boonei for 3 consecutive days,
starting from day 6 PI, in mice experimentally ictisd withT. brucei. Experiment 2 studied the effect of
single treatment with different doses of diminazaneturate (3.5 and 7 mg/kg body weight) from day 6
Pl in mice experimentally infected with brucei while experiment 3 was on the combined effecté.of
boonei and diminazene aceturate, at the stated dose engimbove (3.5 + 160 mg/kg and 7.0 + 320
mg/kg), onT.brucei infection in mice. Parameters used to assesspbetia efficacy were parasitaemia,
packed cell volume (PCV), live body weight and rabty rate.

Parasitaemia was monitored daily by examinatiotadfblood by wet mount and buffy coat methods
[20]. Levels of parasitaemia were estimated usimg tapid matching method [21]. The mice were
weighed using an electronic weighing balance. Ti@ahaematocrit centrifugation method was used for
the determination of the PCV [22].

Statistical analysis

Data generated were analyzed by one-way analysigance (ANOVA) using the SPSS software
package. Variant means were separated using Dunoauitiple range tests. Significance was accepted a
5 % level of probability.

RESULTS

An LDs, value of 668.5 mg/kg body weight was obtainedAdooonel in mice.

The results of parasitaemia in mice treated withdktract alone are presented in Table 1. Parasdae
was first detected in the infected mice betweenn@ & days post infection (pi). Parasitaemia was
sustained in infected mice with mortality of 66.7% day 28 pi in infected untreated control group.
Following treatment with the aqueous extract®oboonei, there was a relative but varied clearance of
parasites (aparasitaemia) from the blood of treatieg up to 8 days pi when parasite clearance Was 1
83, 67 and 50 % in the groups treated with 0.9 mgik8 mg/kg of the extract or 3.5 mg/kg and 7.0
mg/kg of diminazene aceturate respectively (TableMortality was 67, 67, 50, 67 and 83 % in the
infected/untreated group and those treated withriy&kg, 1.8 mg/kg of the extract and with diminazen
aceturate at 3.5 mg/kg and 7.0 mg/kg respectisiylay 28 PI.

104



Table 1: Parasitaemia ofT. brucei infected mice treated with varying doses oA. boonei extract and diminazene aceturate

Days Experimental groups

post infection Uninf/unt Inf/unt Inf/ext40 Inf/ext 80 inf/ext160 inf/ext320 inf/da3.5 inf/da7
0 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6
2 0/6 0/6 0/6 0/6 0/6 1/6 0/6 0/6
3 0/6 3/6 2/6 2/6 4/6 4/6 0/6 1/6
6* 0/6 6/6 6/6 6/6 6/6 6/6 0/6 2/6
7 0/6 5/5 3/6 5/6 5/6 4/6 4/6 4/6
8 0/6 5/5 0/6 1/6 2/6 3/6 4/6 4/6
9 0/6 5/5 4/6 2/6 3/5 3/6 4/6 4/6
10 0/6 5/5 5/6 5/6 3/4 5/6 0/6 0/6
11 0/6 5/5 6/6 3/6 3/4 3/6 0/6 0/6
12 0/6 5/5 5/6 3/6 3/4 6/6 0/6 0/6
15 0/6 5/5 6/6 5/6 4/4 5/5 1/6 0/6
16 0/6 5/5 6/6 5/6 4/4 5/5 0/6 0/6
17 0/6 5/5 5/6 5/5 4/4 4/4 0/6 0/6
20 0/6 4/4 4/6 4/4 2/2 4/4 1/6 0/6
23 0/6 3/3 4/6 4/4 2/2 3/3 1/6 0/6
28 0/6 2/2 2/6 3/3 2/2 1/1 1/6 1/6

* Commencement of treatment; Numerator = numbeinfidfcted mice with parasitaemia; Denominator = Itotamber of mice in aroup.
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On the other hand, following treatment with dimieae aceturate parasites were cleared from the blood
by 10 days pi in the 3.5 and 7 mg/kg body weiglugs. There was no mortality in the group treated
with diaminazene aceturate at 3.5 mg/kg while atatity of 16.7 0 % was recorded in the 7.0 mg/kg
treatment group.

The results of parasitaemia in mice treated with ¢bmbination ofA. boonei extract and diminazene
aceturate are presented in Table 2. Parasitesaleseed from blood of all treated mice by 9 andagsd

pi in the groups treated with 3.5 mg/kg diminazen®0 mg/kg extract and 7.0 mg/kg diminazene + 40
mg/kg extract respectively. No relapse parasitaemais recorded within the 28 days observation period
in surviving animals for all groups but mortalitie6 50 and 66.7 % occurred in groups treated wish 3
mg/k Diminazene + 80 mg/kg extract and 7.0 mg/kgidazene + 40 mg/kg extract respectively.

The results of PCV are presented in Tables 3 an@hé. PCV of the infected untreated mice was
significantly (p<0.05) lower than that of the canitby day 14 pi. Following treatment with boonei, no
significant (p>0.05) difference occurred betweenvP@ uninfected and treated groups by day 14 pi
except in group treated with 160 mg/kg of the esttthat had a significantly (p<0.05) lower PCV. fro
21 to 28 days pi, PCV was significantly (p<0.05Wép in extract treated groups compared to the
uninfected/untreated control. Treatment with dimav@e aceturate alone resulted in significant (0.0
improvement in PCV of mice on day 14 pi which wasnparable to that of control by day 21 pi (Table
3). After treatment with combination of extract adiminazene aceturate no significant (p>0.05)
difference in PCV was detected on day 14 pi betwberngroups. On day 28 pi, PCV was significantly
(p<0.05) lower in the infected/untreated groups Hrad treated with diminazene aceturate at 3.5 gig/k
but was not significantly (p>0.05) different in tlmther treatment groups when compared with the
uninfected/untreated control.

Tables 5 and 6 show the mean body weight, respdygtiof infected mice treated with. boonel alone
and combinations of diminazene aceturate pluboonei. Following treatment withA. boonel extract,
there was no significant (p>0.05) difference in méady weight of all the groups. Also, after treatn
with combinations ofA. boonei and DA, body weights were similar in all groupscept that it was
significantly (p<0.05) lower in group 2 when comp@to group 6 on day 21 pi (Table 6).

DISCUSSION

Parasitaemia witd. brucel infection was established 2 to 6 days post indimula The infections had
relatively short prepatent periods and ran acutesas with parasitaemia terminating in death afétéd
mice. These findings agree with the report of Kakettal. [23] who reported a similar prepatentqubof

2 days and others [5, 24, 25] who reported a pegpaderiod of 3 to 8 days. Immune status of animals
infective dose and parasite strains [23] may bpaesiblefor length of prepatent period.

Trypanocidal effects were observed as significaductions in parasitaemia on administration of agae
extract of A. boone at the tested doses. For unknown reasons, petbajaity, duration of parasite
clearance was inversely proportional to the doge4@®Amg/kg body weight, time of parasite clearance
was shortest while at 320 mg/kg body weight, it \eagest. Mortality rate of 50 — 83 % in treatecteni
was comparable to that of the infected untreatediob(67 %)

Treatment with diminazene aceturate alone elimthédbe parasites in a dose-dependent manner. The
combinations of extract and diminazene aceturgpeaed to produce some trypanocidal action as there
were no post treatment relapses within the 28 dpgrémental period. This could be due to the comthin
trypanocidal activities of diminazene aceturate Antdoonei. However, higher mortalities (33.3 — 66.7
%) occurred in treated groups when compared wetirtfected untreated control.
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Table 3: Mean packed cell volumes (%) + SE ofF. brucei infected mice treated withA. boonei extract and diminazene aceturate

Days Experimental groups
Control Control Extract Extract Extract Extract Da Da
Uninf/unt Inf/unt Inf/40 mg/kg Inf/80 mg/kg inf/ 160 mg/kg inf/320 mg/kg inf/3.5 mg/kg inf/7.0 mg/kg

0 49.3+158 50.3+1.38 51.58+0.89 50.8+125 506+1.37 51.69+2.03 45+2.35 46.67+ 0.88
7 36.3+259 36.6+2.06 342+234 332+114 333+369 3958+152 428+103 4258+157
14 35.2+230 28+1.48 32.9+260 32.8+122 296+158 32.3+128 46.73+1.8 49.4+211
21 40.2+2.04 298+133 31.7+189 338+130 29.%8+160 282+177 49.8+2.04 448 +1.39
28 41.7+0.84 328+050 29.6+217 31.8+202 358+250 28.7+2.96

a\1eans with different superscripts in the same rosvsignificantly differencep<0.05); Da = Diminazene aceturate.

Table 4: Mean packed cell volumes (%) + SE df. brucei infected mice treated with combinations of diminagne aceturate andA. boonei
extract

Days Experimental groups
Uninfected/untreated Infected/untreated 80 mgAb+3.5 Da mg/kg 40 extract*0 Da mg/kg
0 49.3+1.58 53.2+ 1.66 54.9+2.48 52.0+0.93
7 36.3+2.59 41.0 +1.38 39.8+1.99 42.3 +2.06
14 35.2+2.30 32.6'+1.08 33.6+1.79 33.8+1.72
21 40.2+2.04 32.2+1.20 33.8+1.62 37.3*+2.75
28 41.7+0.84 33.0°+1.68 29.3+1.86 36.0°+ 0.00

Ab = A. boonei; Da = Diminazene aceturaf8Means with different superscripts in the same resvsignificantly differencep<0.05)
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Table 5. Mean body weight (g) £ SE of. brucel infected mice treated with various doses d&k. boonei extract or diaminazene aceturate.

Days Experimental groups

Control Control Extract Extract Extract Extract Da Da

Uninf/unt Inf/unt Inf/40 mg/kg Inf/80 mg/kg inf/160 mg/kg inf/320 mg/kg inf/3.5 mg/kg inf/7.0 mgfkx
0 24.8+1.99 28.8+1.87 25.2+2.06 27.6+1.66 25.6+2.24 27.6+1.66 22.8+1.05 22.0+1.28
7 25.7°+240 31.6+196 26.7°+0.47 31.¥+131 249+198 29.2°+184 23.6+150 224+1.25
14 25.9+2.47 31.83+2.13 26.8+1.91 30.1+1.49 25.8+2.78 27.1+1.65 23.7+1.52 23.0+1.45
21 25.2+2.35 30.9+2.16 23.4+2.33 27.9+1.48 26.6+3.26 28.6+1.41 23.%+1.21 20.8+1.70
28 24.0+2.10 32.1+2.10 24.6+2.06 24.1+2.03 30.8+5.30 24.3+2.8 21.2+1.67 23.0+1.55

a\1eans with different superscripts in the same rosvsignificantly differencep<0.05); Da = Diminazene aceturate.

Table 6. Mean body weights (g) = SE oF. brucel infected mice treated with combinations of diminagne aceturate andA. boonei extract

Days Experimental groups
Uninfected/untreated Infected/untreated 80 mgAb+3.5 Da mg/kg 40 extract*0 Da mg/kg
0 24.8 £2.00 25.3+1.74 22.8+1.05 22.0+1.28
7 25.7 £2.40 27.4£2.00 23.6 £1.50 22.4+1.25
14 25.9 £ 2.47 27.4+£2.03 23.7 £1.52 23.0+1.45
21 25.2°+2.35 27.1+2.53 23.1°+1.21 20.9+1.70
28 24.0+2.01 24.4+3.14 21.2+1.67 23.0+1.55

Ab = A. boonei; Da = Diminazene aceturat8Means with different superscripts in the same resvsignificantly differencep<0.05)
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Treatment with diminazene aceturate alone elimahdbe parasites in a dose-dependent manner. The
combinations of extract and diminazene aceturgpeaed to produce some trypanocidal action as there
were no post treatment relapses within the 28 atpgr@mental period. This could be due to the comtin
trypanocidal activities of diminazene aceturate Anloonei. However, higher mortalities (33.3 — 66.7
%) occurred in treated groups when compared watlirtfected untreated control.

Trypanosoma brucei infection resulted in significant (p<0.05) progiee reduction in PCV of infected
mice from day 14 PI. This steady decline in PC\ansindication of anaemia. This finding is similar t
those of other workers [26, 27, 28, 29, 30]. Anaermia consistent finding in trypanosomosis and has
been attributed to accelerated destruction of rémbdo cells through phagocytosis by activated
macrophages [31, 32].

Administration ofA. boone significantly (p<0.05) improved PCV to the levéltbe uninfected control by
day 8 post treatment but was not sustained probdindyto recrudescence of parasitaemia after initial
reduction. Treatment with diminazene aceturate eglamproved PCV significantly (p<0.05) up to the
level of the uninfected control group. This was doghe trypanolytic effect of diminazene aceturate
Combinations of diminazene aceturate &ntioonel extract at levels of 7 mg/kg DA + 40 mg/kg extract
and 3.5 mg/kg DA + 80 mg/kg extract improved PC\the level of the control. The observed red blood
cell improvement was clearly superior to that ofrast treatment alone but was similar to that of
diminazene treatment. This improvement in PCV réedrwas due to clearance of parasites in blood by
these combinations.

Administration of aqueous extract Af boonei did not lead to any significant variations in boslgights

of mice perhaps because the infection ran an amuese In conclusion, combination of aqueous stem
bark extract ofA. boonei with diminazene aceturate cleared parasitaemiairwihe 28 day experimental
period without relapse ii. brucei infected mice.
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