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ABSTRACT

The traditional veterinary pharmacopoeia is a comnpoactice of smallholders and pastoralists
to treat small ruminant gastro-intestinal parasitisn the Central Plateau of Burkina Faso. The
remedies made from plants such as Anogeissus fpueand Daniellia oliveri are commonly
used to treat this disease. In this study, surwegese conducted to understand the traditional
practice use of both plants, to identify their gigftemical composition and to evaluate their
acute toxicity in mice. The results showed thavésaand stem bark are plant parts used for A.
leiocarpus and D. oliveri respectively. They araditionally used as a decoction of which the
lyophilized product is administered orally to smaliminants at a rate of 160 mg/kg for A.
leiocarpus leaves and 242.5 mg/kg for D. oliveenstbark. In both plants, flavonoids, tannins
and polyphenols are present. On the other hand]dtial doses (LB) obtained were 2403.6
mg/kg for A. leiocarpus leaves extract and morentB800 mg /kg for D. oliveri stem bark
extract. Thus, these plant extracts can possibéy ass alternative products in the treatment of

animal diseases and the result of this study carudex as the basis of clinical studies on
animals.

INTRODUCTION

In Burkina Faso, the small ruminant livestock pkay important role for rural farmers in the
daily struggle for food security and income growteded to ensure the education of children
and family health [1]. The mode of animal breedimghose farms is mostly traditional and the
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main objectives of rural farmers are herd numerpraductivity and meat production, which
pass through the control of diseases as gastromdkparasites. Indeed, these parasites cause
enormous losses to farmers through rural high et in young and decreases animal
performance in adults. In practice, the use of dbahanthelmintics is the appropriate method to
fight gastrointestinal parasites in the animal stéel. Unfortunately, these costs are high and
modern products out of reach of rural farmers. Bawméh this situation, these farmers have
adopted alternative solutions based on the useedfaimal plants to treat animal diseases [2] [3].
Among these plantgAnogeissus leiocarpu®C.) Guill. and Perr. anBaniellia oliveri (Rolfe)
Hucht. and Dalza. are commonly used to treat smalinant gastrointestinal parasitism in the
central region of Burkina Faso [4]. These planeswaidely distributed in Burkina Faso and have
diverse traditional medicinal use to treat humad animal diseases [3] as many medicinal
plants that are natural sources of compounds ugaidst many diseases thought the world [5].
This study was carried out (i) to describe thetfrase of the use of those two plants in
traditional veterinary in Burkina Faso, (ii) to liea their phytochemical screening and (iii) to
determine their acute toxicity level (lsg) in mice.

MATERIALS AND METHODS

1 - Field surveys

The results of ethno-veterinary exploratory surveggied out in the central plateau of Burkina
Faso by 101 farmers and 21 traditional healers baea used for this study. To this end, we are
interested in results for the usesfofleiocarpusandD. oliveri used by traditional healers in the
treatment of gastrointestinal parasitism in smathinants [4].

2 - Tests of toxicity and phytochemical analysis

2.1-Plant material and preparation of plant extract

A. leiocarpusleaves andD. oliveri stem bark used by traditional healers in Burkirasd-are
collected from experimental station in Kamboinsgstitute for Environmental and Agricultural
Research. The plant specimens were identifiedeahénbarium of National Centre for Scientific
Research and Technology, Ouagadougou.

Both plant material (leaves and stem bark) wera thvashed with water and dried to obtain
powder. 100 g of each powder are used to make @ctiea in one liter of distilled water during

one hour. The obtained extract of each plant tsaféd, lyophilized and kept in a drier until
being reconstituted for phytochemical screeningtamttity test.

2.2- Phytochemical screening of aqueous extracts

The lyophilised decoction oA. leiocarpusleaves and. oliveri stem bark were subjected to
various tests to identify the major groups of selawy metabolites. To this end, the test tube
procedures were used [6].

2.3- Acute toxicity of extracts

The method adapted from Litchfield and Wilcoxon yvgre used for acute toxicity assessment
on both sex mice NMRI, weighing 35 + 5.6 g. Durithg test, mice were put in the laboratory
conditions: standardised boxes, food made of gesnabntaining 20% of proteins, water ad
libitum, natural light and ambient temperature 2430°C.

For each extract, seven groups were used includirg groups receiving six different
concentrations (500, 1000, 2000, 2500, 3000 an@® 33/ kg body weight) and one untreated
control group that received distilled water. Foistranimals of each group were receiving a
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specific dose of the extract to be tested andllédtiwater by oral route using intragastric
syringe. Then, all mice were observed systemayichlling 72 hours for intoxication syndromes
and number of death. The number of mice died wesrded and used in the calculation of the
acute toxicity value (L).

3 - Statistical analysis
The results of the chemical composition characdéinn of two extract plants were notified
negative (-) or + (positive).

The lethality of mice was estimated as a percentdgkeaths observed during the test for each
dose of extract. SPSS (version 10.0.5) for Wind@@%s 98 and NT) was used to determine by
probit analysis the values of BLDLs, DLso, DLgs and Dlgg and the relative ratios RIDL s,
DLs¢/DLgs and Dls/DLgs. The scale of Hodge and Sterner [8] were usedhtoacterize the
safety level of each plant extract.

RESULTS

1 - Traditional method use
The extraction yields oA. leiocarpusleaves andD. olivieri stem bark agueous decoctions
prepared according the traditional healers proeed@re respectively 8% and 9.7%.

The Table 1 show the traditional method use of pdant extracts in the treatment of small
ruminant gastrointestinal parasitism in centralioegof Burkina Faso. From our estimations
according traditional healer recommendations, dasesinistered by traditional healers to small
ruminant are follows by extrapolation:

- A. leiocarpus a handful (estimated at 52 g) of powder of dredves per animal (25 kg
average live weight) and orally, once daily for & (52 g x 3) or 156 g per animal for the
duration of treatment. These doses are equivatemibbut 2 g of dry matter per kg of body
weight per day or 160 mg of lyophilized dry matper kg of body weight per day of treatment;

- D. oliveri: a handful (estimated at 63 g) powdered dried kmdristems per animal (25 kg
average live weight) and orally, once daily for & (63 g x 3) or 189 g per animal for the
duration of treatment. These doses are equivateabout 2.5 g of dry matter per kg of body
weight per day or 242.5 mg of lyophilized dry matter kg of body weight per day of treatment.

Table 1: Traditional method uses ofA. leiocarpus leaves and D. oliveri stem bark in the treatmentf small
ruminant gastrointestinal parasites of in Burkina Faso

Plant extracts Route and method of administration of plant exgac
Anogeissus leiocarputeaves
Daniella oliveri stem bark

orally with a bottle of 66 cl for 3 consecutive day

2 — Chemical composition of extract plants

The Table 2 presents the result of chemical charaetion of both two extract®. oliveri stem
bark contains more chemicals thAnleiocarpusleaves Indeed,A leiocarpusleaves contains
tannins and flavonoids anD oliveri stem bark shows the presence of flavonoids, tannin
saponin and steroids/triterpenes.
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Table 2: Phytochemical screening of aqueous extracbfA. leiocarpus leaves andD. oliveri stem bark

Aqueous extracts
Chemical Groups A. leiocarpudeaves D. oliveri stem bark
Flavonoids (+) (+)
Tannins and polyphenols (+) (+)
Saponins ) (+)
Coumarins ) )
Steroids / triterpenes O] (+)
Alkaloids (-) ()
(+) : présence (-) : absence

1 - Acute Toxicity of plant extracts in mice

Table 3 and 4 present the results of acute toxmiith. leiocarpusleaves andD. oliveri stem
bark extract in mice. The different groups treatgth D. oliveri stem bark extract showed no
specific abnormalities signs and mortalities like tontrol group. The all animals move and fed
normally. The LR value ofD. oliveri stem bark extract was estimated at greater tha@ 8@/
kg. On the other hand, the behavior of mice hashgbad at the dose of 2000 mg/kg with
leiocarpus leaves extract. Mice showed incorrect signs (egigind loss of appetite) and a
mortality. All animals were died at the dose of 850g / kg. L3, value calculated by-probit
analysis was 2303.6 mg / kg body weight within 9&8ffidence limits (1899.0 — 2651.4 mg /
kg) (Table 4).

Table 3: Acute toxicity of the extract ofA. leiocarpus leaves andD. oliveri stem bark in mice by oral route
after 72 hours of observation

A. leiocarpudeaves D. oliveri stem bark
Number of Dosis (mg/kg) Number of Percentage off Number of Percentage of
mice mice died mice died mice died mice died

6 500 0 0 0 0
6 1000 0 0 0 0
6 2000 1 16 0 0
6 1500 4 66 0 0
6 3000 5 83 0 0
6 3500 6 100 0 0

Table 4: Lethal doses values (mg/kg) @&. leiocarpus leaves aqueous extract after 72 hours and intoxitian
syndromes in mice

lethal doses (mg/kg)| Quotient of lethal doses Intoxication syndromes
LD, = 1655.525 LDs/LDsg=0.79 asthenia and lack of appetite
LD5 =1823.760 LD50”.D95 =0.79
LD50 = 2303.649 LD5/LD95 =0.62
LD95 =2909.811
LDgg = 3205.08

DISCUSSION

Our study was conducted to identify the major cleatngroups contained iA. leiocarpudeaves
and D oliveri stem bark extracts used by traditional healers afkiBa Faso against
gastrointestinal parasites of small ruminants amnasdtablish their toxicological limits use in
mice.

The unit of measurement used (handle) by traditibealers to administer medicines prescribed
illustrates the existence of therapeutic and taldses concepts in the system of traditional
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animal health in our study. This observation wasoamade in Fouta Djallon (Guinea) at
traditional healers by Barry «l. [9]. Although imprecise, this traditional unit ampt of
measurement has the advantage to guide the ufieg tneatment of animal diseases in farming
areas.

During the toxicological study dd. oliveri aqueous extract, the mice behaved normally. Indeed
neither their mobility nor their breathing and feep have been modifiedlThe LDsg of this
extract is greater than 3500 mg / kg by oral roG@nsequently, the decoction df oliveri stem
bark extract in our study could be classified &ghdlly toxic on the scale of Hodge and Sterner
[8]. These results are comparable to those of Ahmadu Et0] who obtained an L§ of 4 000

mg / kg with ethanol extract d. oliveri leaves in mice by intraperitoneal route in Nigeria
However, our results are different from those dajete efal. [11]. Indeed, these authors noted
behavioral problems at a dose of 500 mg / kg ah®& of 447.2 mg / kg with a macerated
agueous extract of stem bark in intraperitoneate:ou

As the aqueous extract Af leiocarpuseaves, the LD50 was estimated at 2303.6 mg /ckty b
weight of mice treated orally. The ratios of LD5/&® and JD50/LD95 are quite equal for the
plant studied, confirming the validity of our LD3@st-value [12]. Thus, this extract &
leiocarpuscan be considered as low toxicity because thg, iObetween 500 and 5000 mg [8].
In Nigeria, Agai etal. [13] observed no mortality in albino rats treateith increasing doses
(800 to 3200 mg / kg) of aqueous extractPof leiocarpusleaves unlike our results in mice.
These authors obtained an dgDof 1400 mg / kg in rats treated with the same asttof A.
leiocarpusby intra-peritoneal route. These results confinm low toxicity obtained in our study
of the aqueous decoction Af leiocarpudeaves.

In the context of our study, the safe use of testéthcts and active substances that they contain,
explain probably their common uses by traditionedlbrs in the treatment of numerous human
and animal diseases [3 [14] [15]. Indeed, flavoe@dd polyphenolic compounds (polyphenols
and tannins) were observed in extracts of bothtpldn more, saponins and steroids/triterpenes
were found inD. oliveri extract. This difference of chemical compositiorntween the two
extract plants suggests that there are probablg malar compounds iD. oliveri stem bark than

in Anogeissus leiocarpusaves. The therapeutic properties of these lengenical groups have
been reported by various authors [16] [17]. AccogdArbonnier [18], all parts dD. oliveri are
exploited in traditional medicines. The maceratetlaet of the plant stem bark presents an anti
inflammatory effect in rats [11]. The methanol extr of the plant stem bark causes smooth
muscle relaxant effect [19] and the n-butanol esttef plant leaves possess an anti-diarrheal
effect in mice [10]. AlsoA. leiocarpudeaves possess antiplasmodium [20] and antitu$2iMe
activities. Besides, the terpenoidal fraction isediafromA. leiocarpushave antibacterial activity
againstStaphylococcus aurepisscherichia colandPseudomonas aeruginogz?].

In conclusion, the toxicity study which is essentta an adaptation of the traditional medicine
was conducted to identify the tolerance limits afthb plant extracts such as veterinarians
prepared by traditional healers. According the ioled LDso values, the two extracts are very
low toxicity. Comparatively, thé. oliveri stem bark extract is less toxic than leiocarpus
leaves extract. The various chemical groups coathin both two plants justified their use by
traditional healers in animal diseases.
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