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ABSTRACT

The acute toxicity in mice and the in vitro anthielinic effects on Haemonchus contortus worms ofeaqgs
extracts from three (3) plants: Cassia sieberianaCD (Caesalpiniaceae), Guiera senegalensis J.F Gmel
(Combretaceae) and Sapium grahamii (Hochst) Pauphorbiaceae) used in traditional medicine in Boa Faso
for the treatment of gastro — intestinal parasigas reported in this study. By oral route, the axts of plants did
not present toxicity on mice up to 2000 mg / k@g2rh. By intra peritoneal way, the 50 % lethal dogeDs,) were
273 mg / kg (leaves of Guiera senegalensis); 389 kggleaves of Sapium grahamii); 660 mg / kgyé=aof Cassia
sieberiana) and 253 mg / kg (roots barks of Cass&beriana).The evaluation of the effects on Haermnos
contortus worms showed that at 0.1, 1, 3, 10 anchg5 mL, all the extracts provoked the death efittorms after
24 hours of contact. The mortality was dose depenfte the roots barks of Cassia sieberiana (ER@&J the
leaves of Sapium grahamii (FSG) and not dose-demdrfdr the leaves of Cassia sieberiana (FCS) dadeaves
of Guiera senegalensis (FGS). The lethal conceintiat(Clso) were 0.8 +£0.4, 0.39 £0.4, 0.17 £0.1 and 1.00.¥
mg/mL for ERCS, FCS, FGS and FSG respectively.eTagserimental results suggested that the extrafcthe
studied plants possess anthelminthic propertieswhoauld justify their use in traditional medicingainst the gastro
intestinal parasites.

Keywords: Medicinal plants, acute toxicity, anthelminthiic,vitro, Burkina Faso.

INTRODUCTION

The gastro intestinal parasites infections areadisg affecting all the countries of the world vattendancy in the
tropical zone. The WHO [1] estimated in 1994 atilflom, the number of persons who are chronicabyriers of
intestinal worms. These parasitic pathologies affisovell animals as humans in developing countries

Helminthiases are more common in the tropics wiperer hygienic conditions and poverty increase ftkk of
infection. In addition, these diseases are respm&r mortality in human beings and affect espiégichildren of
school age, thus, compromising their growth, ietlial, development and their school performancevels as
increasing their vulnerability to other infectior3n the other hand, in domesticated animals, héhiairnnfections
impair health, welfare, and productivity. Worm iafiens result in increased death rate and poor trand
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reproduction [2]. Helminthiasis are the most wigeesmd parasites infections and are responsiblehfobiggest
economic losses of goats and sheeps in severaneg the world [3]. In developing countries a pigportion of
the populations are moving towards to the ancektralvledge on the plants for health care of hunaartsanimals.
Several medicinal plants were described in thecAfripharmacopoeia [4]. In Burkina Faso, the tradél medicine
uses plants for the treatment of various diseasemg which gastro intestinal parasites infectidsis [6]. Surveys
realized in four areas in Burkina Faso revealed @@ssia sieberian®.C (Caesalpiniaceael;uiera senegalensis
J.F Gmel. (Combretaceae) aBdpium grahami{Hochst) Pax. (Euphorbiaceae) are widely usedénttaditional
medicine against the gastro- intestinal parasitesvell in humans as in livestock [7] Studies highted the
antivenom, insecticidal and trypanocide propertésGuiera senegalensif8]. According to Von Maydell [9],
Cassia sieberianas used in the abdominal pains, against the awifimenza, as laxative and as dewormer. The
properties ofSapium grahamiagainst the Guinea worm were demonstrated by Gtakm [10]. In this study, we
evaluated the acute toxicity of aqueous extracthese three (3) plants and thigirvitro anthelminthic effects on
Haemonchus contortuan abosomal nematode of sheep.

MATERIALS AND METHODS

-The Plants

The study was realized with the extractsQHssia sieberiana, Guiera senegalenaisl Sapium grahamii The

exploited parts are leaves and roots barks (tabl€Hey were collected around the city of Ouagadousjtuated in
north sudanian zone (zone of savanna) in BurkinsoFRlants were identified at the herbarium of @entre

National de la Recherche Scientifique et Technglogi(CNRST) in Ouagadougou where the specimengeo8t
plants are deposited under the voucher numbers HIOBZR; HNBU00252 and HNBUO01032 respectively.

Table 1: The plant parts and the extracts used inhe study

Plants (Family) Parts used  Extract
Cassia sieberianéCaesalpiniaceae) leaves FCS
Cassia sieberianéCaesalpiniaceae) roots barks ERCS
Guiera senegalens{€ombretaceae) leaves FGS
Sapium grahami{Euphorbiaceae) leaves FSG

-Preparation of Extracts

Leaves and barks were washed in water and drieddsiti from the dust. Then, they were finely grotmdealize
decoctions and macerations according to the proeeofuhealers. Briefly, 100 g of vegetable powderaevdiluted
in 1000 mL of distilled water and boiled during @un, then cooled. Decoctions obtained were filtesadcotton
wool then on the Whatman filter paper (2 V, 8 umfdoe being freeze-dried and kept for the tests. the
macerations, 100 g of vegetable powder were dissolv 1 000 mL of distilled water and let to mat¢erduring 48
hours. The obtained solution is filtered on cotwool then on Whatman filter paper (2 V, 8 um). Brts were
freeze-dried and served for the various tests.

-The Animals

The animals used were NMRI mice provided by the t@emnternational de Recherche- Developpement de
'Elevage en Zone Subhumide (CIRDES) of Bobo Disata (Burkina Faso). These mice were acclimatizettido
conditions of the animal house of the Départment Medicine et Pharmacopée Traditionnelle/Pharmacie
(MEPHATRA/PH) of the Institut de Recherche en Scemnde la Santé (IRSS) of Ouagadougou (12:12 hour
light/dark cycle, Temperature: 23-25°C, relativemridity about 75 %). They were fed with the food rgres
containing 29 % of proteins provided by the westergional office of the Centre de Promotion de fdulture
Villageoise (CPAVI) of Bobo-Dioulasso (Burkina Fasdhe drinking water was supplied to thead libitum
throughout the experimental period.

-the experimental procedures

Acute toxicity

The NMRI mice, weighting between 25 and 35 g waregn a diet for 12 hours; they were allotted igréups of
six mice. Extracts were administrated by oral arichiperitoneal (IP) routes. The extracts were adt@red at 250,
500, 750, 1000 and 2000 mg/kg of body weight faugr 1-5. The group 6 (control group) received tblwent
(distilled water). Animals once treated were obsdrduring the two hours which follow extracts adistiation and
then they were fed. They were then observed aftdr, 28 h and 72 h. Animal’s intoxication symptowere noted.
The mice that died in each group were counted dtinal dose (LR, determination. The LE} was estimated
according to the initial method described by Treyah] and its various and successive modificati¢hg][13][14].
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Anthelminthic effects on Haemonchus Contowosmns

The biological material was adult wormstlddemonchus contortusarvested on the stomach of naturally infected
goats or sheep. The stomach were bought from fhigerated slaughterhouse of Ouagadougou, conditian an
icebox and forwarded in the laboratory. These sgaere incised longitudinally with scissors to esle the worms.
The worms were carefully collected and placed Re#i dish containing Phosphate Buffer SolutioB$PpH: 7.2).
They were washed then successively in the PBS tidamed of fragments of faeces and then used inatedygd for

the biological tests.

The test of inhibition of the motility of the worntescribed by Jabbar et al. [15] was used. Theaell worms
were put in Petri dish at the rate of 3 worms pex, bin a total volume of 3 ml of PBS solution (ntéga control)
and the extracts dissolved in the PBS at the isangaconcentrations of 0.1; 1; 3; 10 and 15 mg / fithe parasites
were let to incubate at 37 °C during 24 hours. Taility and the survival of worms were observedngsthe
optical microscope at 2 hours, 4 hours, 6 hoursZahtours, after the exposure. Levamisole (1 % was$ used as
positive reference substance.

Worms died after the exposure in extracts were walat 4 hours, 6 hours and 24 hours and the rigrtate of
worms (MR) for each concentration of extract wasuated by using the following formula:

MR (%) = (Number death worms / Number of wormsiptite Petri dish) x 100.
The test was carried out in triplicate.

The average percentages of the mortality in worrasevsubmitted to the analysis with the softwarep@BrRad
Prism 5.0. All data were expressed as mean + E.9 various figures were drawn and the LC50 were
determined by the same software. Student-NewmartsKetest was used to determine significant differences
between means. Mean values were considered sigmiifycdifferent when P < 0.05.

The lethality of mice was estimated as a percentdgkeaths observed during the test for each dbs&tct. The
software Pharmacological Calculation System (PG8sign 10.0.5) was used to determine the valuekDdf,
LD50, and LD99 and the relative ratios LD50/LD1, @WLD1 and LD99/LD50. The scale of Hodge and Sterne
[16] was used to characterize the safety levehaheplant extract.

RESULTS

-Oral toxicity of extracts

The various extracts did not provoke mortality iitenup to the dose of 2000 mg / kg within 72 hdiiable 2).

For the extract of Guiera senegalensis(FGS), no distinguishing sign of toxicity was nated
A reduction in the motricity activity was observéat the roots and leaves extracts @dissia sieberiandFCS)
whereas for the leaves extractSHpium grahami{FSG), an increase of the motricity activity amdaggressiveness
of the animals were observed.

-IP toxicity of extracts

During the 72 hours which followed the administratdf extracts, an increase of the motricity

activity, the twisting of the back train, convuls® were observed in mice treated with the extrdcBapium
grahamii A slumber during the first hours after administma of the extracts ofassia sieberiang~CS and ERCS)
was observed in animals treated with this plane Tortality was noticed at 72 hours after the itipgcof FCS,
ERCS and FGS. For the FSG, the mortality occurdetddlrs after the administration.

The DLsg of extracts were 273 mg/kg; 389 mg/kg; 660 mg/kd @53 mg/kg for the leaves extract @tiiera
senegalensié-GS), leaves extract &apium grahami(FSG), the leaves extract 6kssia sieberiang~CS) and the
roots bark extract dfassia sieberian8ERCS) respectively (Table 2).

Table 2: The LDs, values of the extracts administrated by intra-peirioneal (IP) and oral routes in mice

Extracts IP route Oral route

LDsc (mg/kg) Delay (hours) LR (mg/kg) Delay (hours)
ERCS 253 72 >2000 72
FCS 660 72 >2000 72
FGS 273 72 >2000 72
FSG 389 24 >2000 72

ERCS= Roots bark extract of Cassia sieberiana, EC8aves extract of Cassia sieberiana , FGS= Leawsact of Guiera senegalensis, FSG
= Leaves extract of Sapium Grahamii.
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Table 3: The LDs values (mg/kg) and the toxicological parameters fdhe extracts of Cassia sieberiana, Guiera senegalensis and Sapium
grahamii by intra-peritoneal (IP) route in mice

Extracts LDRo(Mmg/kg) LDso(mg/kg) LDi(mg/kg) LDgd/LDsg LDsi/LD; LDgd/LDy

ERCS 1338.8 253 47.8 53 5.3 28

FCS 1747.7 660 249.5 2.65 2.65 7.0
FGS 945 273 78.8 3.5 3.5 11.9
FSG 2332 389 64.9 6 6 35.9

-Effects on Haemonchus Contortus worms
After 24 hours of incubation, the percentages ofrtality of H. contortusworms were estimated for every
concentration of the extracts of plants tested.

The percentages of mortality of worms at the cotre¢ion of 15 mg/ml were 62.67 + 6; 81.34 + 8.6;485and 85 *
3.3 for ERCS, FCS, FGS and FSG respectively (Figur&he percentage of mortality was 100 % a 24$éur the
Levamisole (1 % w: v). Compared with the average@atage noted with the PBS (11 % 0.6), the effeftthe
Levamisole and the extracts were significantlyetiit (p < 0.05).

100-
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s 90 -~ FSG
S
=]
= 25
0-

0 5 10 15 20
Concentrations(mg/ml)

Figure 1 : Dose-response profile for mortality (inpercentage) of adult worms oHaemonchus contortus by increased concentration®f
the plants extractsafter 24 h incubation (n=9)

Table 4: The lethal concentration 50 (LGo) values (mg/ml) of the three plants’ extracts agast Haemonchus contortus

Extracts LGo(mg/mL) Maximal lethality (%)

ERCS 0.80 £0.4 63+6.0
FCS 0.39+0.4 81.3+11.6
FGS 0.17+0.1 96.0 +10.0
FSG 1.04+0.7 85.0 +11.6

DISCUSSION

The study of the toxicity of a drug used in traglitdl medicine is of major importance to determisenarmlessness
with the aim of a use without risk of poisoning. dar study, for the extracts administrated by amlte, no
mortality was observed up to the dose of 2000 mgtkgias concluded that the g5 of the extracts o€assia
sieberiana Guiera senegalensiand Sapium grahamiiwere higher than 2000 mg/kg by the oral route. s€he
extracts could be classified as slightly toxic ading to the Hodge and Sterner scale [16] and éncthss 1l (slight
dangerous) on the WHO scale [17]. By intra peritgdneute, the LIy were 273 mg/kg; 389 mg /kg; 660 mg/kg;
253 mg/kg; for the leaves @uiera senegalensishe leaves oSapium grahamijithe leaves o€assia sieberiana
and the root bark dfassia sieberianaespectively. These values indicated that suchslcould be classified in the
groups of weakly toxic (FCS) or moderately toxibstances (ERCS, FGS and FSG) according to the HO&EE
STERNER scale [16]. On another hand, they couldli&ssified in the class Il of the WHO scale [17].
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Our results on stem bark Gfassia sieberianare comparable to those of Fane [18] who obtafoethe stem bark
extract of the same plant a kfof 400 mg/kg by IP route in mic€assia sieberianas well known in several
regions of western Africa, from Senegal to Nigeda,a toxic plant used as hunting poison [19]. Taumdb et al.
[20] obtained for the root bark of the same plahiDg, of 24,4 mg/kg by IP route in mice; so concludihgttthe
plant would be very toxic. Our results are diffaresf those of these authors. This difference cobél
understandable by the edaphic factors. Indeed,nbdthiaun et al. [21] reported th@gssia sieberiangrowing on
some substrates, in particular termitaries presem&sy high toxicity.

The weak toxicity ofGuiera senegalensisas been reported in Nigeria by Abubakar et a] {22 determined a
LDso of 1300 mg /kg by IP way in mice. Our results gaded a higher toxicity compared to that determihgd
these authors.

Sapium Grahamiis considered very toxic and used as poison ofaaiin Ivory Coast and for ritual scarification by
the Hausas peoples of Nigeria [10]. Nevertheldss,index of security given by the ratio 2D, equal to 7.0
(Table 3) for the leaves extract Ghssia sieberianasuggests the necessity of a precaution in usiisgptant. This
index is greater than 10 for the other extractewsig their good handiness of use. The ratios 0§D, and
LDgyLD; are quite equal for the plants studied, confirmthg validity of our LI, determination test [23].
In the treated groups the mice death was reporigdnad 2 hours for the extract &apiumgrahamiiand within 72
hours for the extracts @uiera senegalensandCassia sieberianalhis suggests an immediate toxicity fapium
grahamiiand a delayed toxicity fdbuiera senegalensandCassia sieberiana

The animals presented some signs of toxicity; actdn in the motricity activity is observed for EB. For FSG,
an increase of this activity and aggressivenes® wbserved in animals. The slumber and the aggmsssss
observed to mice could be due to the action of atelncompounds contained in extracts and which di@dt on
the inhibitory and excitatory functions of the aahinervous system. Indeed, it was demonstratedctirapounds
such as the terpenic compounds possessed sedatpeartes [24].

The results of the study on the mortality of worsi®wed that extracts presented anthelminthic ptiegeon the
adult forms ofH. contortus The Clg, values for the extracts (Table 4) showed that RFB8 FCS were more
effective than FSG and ERCS. Similar results wengorted on this parasite [25]. Some mechanisms hwhic
underline the anthelminthic activity on nematodesrev described by several authors: the distributidn
anthelminthic through the external surface of thictes of the parasites and the distribution mititestinal cells of
the host [26]. By these mechanisms, the active catds of plants would act by binding the protess,inducing
the death by paralysis of the parasites [27]. Twarisole used as reference acts as a selectivésagd the
nicotinic receptors of acetylcholine. It induces ttontraction of the somatic muscles of the nen@atekich leads
to its death [28]. The tested plants extracts cagtdaccording to this modality.

CONCLUSION

The results of the present study showed that ted astracts presented a weak or moderate toxitltg. index of
security indicates a good handiness, what is baiaéfor the user. Thi vitro evaluation of the effects on the adult
worms of Haemonchus contortusevealed that the extracts would possess an amititbic effect. This would
justify the use of the studied plants in traditibngedicine in Burkina Faso for the treatment oftgamtestinal
parasites in human and animal. Nevertheless, thahe need to carry out experimental to studyptmgtochemical
profile and to assess the mechanisms underlyingrtieelmintic effects of these plants.
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