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ABSTRACT

The aim of this study is to evaluate effects ofewvormwood, Artemisia herba-alba Asso, againsegmerimental
Eimeria tenella infection. 120 broiler chicks, dled into four groups: (UIUT) uninfected untreatecbup; (IUT)
infected untreated group; (ITT) infected treatedupw with 0.025g/I of toltrazuril and (ITA) infectéckated group
with the dried leaves of (Artemisia herba-alba Assworporated at a level of (5%) in animals feddfected
animals received each 16porulated oocysts of Eimeria tenella. Anticocdidifiects were evaluated through: feed
intake, live body weight gain, oocyst shedding &adations of blood total proteins and total lipidBespite
symptoms of coccidiosis, no mortality was recorate@ TA) group, while the two other infected groupsorded
mortality rates of 13.79% and 20.69% respectively fUT) and (ITT) groups. On day 6 post-infectiamcyst
shedding was significantly reduced (p<0.05) in whitormwood treated group (ITA) 5.34+6.5F OPG, compared
to the infected untreated group (IUT) 15.5446.8¢° OPG. On day 7 post-infection, all three infectedups
showed hypoproteinemia, however, unlike the urgcearoup, consumption of white wormwood seems @ ha
prevented the occurrence of hypolipidimia. Despiteinteresting anticoccidial activity, one advesesects of the
plant incorporation was its negative effect on bedight gain. The long period of use (4 consecutieeks) and
also the possible antinutritional effect of thengla tannins could be incriminated.
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INTRODUCTION

Avian coccidiosis is a serious infectious protozdaease. Sevefimeria species (Apicomplexa family), have been
identified to be responsible of this important emmical infection in broilers [1]JEimeria tenella cecal coccidiosis
agent, is the most pathogenic species. It caudesn@rrhagic diarrhea often leading to death. Sicmecidian
contamination is almost inevitable in broiler farf@} the current development of poultry industsypiartly due to
the use of coccidiostats in feed [3]. Nevertheléss,emergence of resistant strains of coccidiarasttictions on
the use of anticoccidials imposed by recent regrathave prompted the search for alternative cbntrethods
against this protozoan. Among the natural alteveatio anticoccidials, studies on artemisinin, lastance extracted
for the first time fromArtemisia annuahowed an interesting anticoccidial activity [@ther works done with other
species of the genusrtemisiashowed similar results [5-6]. The genigemisia(Asteraceae) includes about 400
species distributed in the Mediterranean regionitidon Africa, Western Asia and Southwestern Eurgpel in
Arabian Peninsula [7]Artemisia herba-albaAsso (White wormwood) is a common species in Abgethis
perennial shrub is known for many therapeutic prigs[8-10].

In this study, an experimental infection Bimeria tenellawas produced to evaluate the effect@\démisia herba-
alba against this highly pathogenic cecal coccidio$ise following parameters were used to evaluatepthat's
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anticoccidial effects: feed intake, live body weigjain, oocyst shedding and blood biochemical viara of total
proteins and total lipids.

MATERIALS AND METHODS

Experiment procedures used in this study were appordy the scientific council of the Institute oéterinary
sciences (University of Constantinel. Algeria) avete conform to international guidelines of anirvate and use
in research and teaching (NIH publications no 85e3&sed 1985).

Animals

One hundred twenty, one day-old broiler chicks ittiex sex (ISA® strain) were used in this study. Animals were
housed in floor pens and fedl libitumthroughout the experiment, first with starter dlieffered from 1 to 14 days
of age. Then a growth and finisher diets offereafrl5 to 45 and 46 to 53 days of age respectivédlydiets were
free of coccidiostats and were formulated to cdliernutrient requirements of chicken [11]. Standaahagement
practices of commercial broiler production were leggh Chicks were vaccinated against Newcastl'®ake and
Infectious bronchitis disease.

Characteristics of experimental groups
On day 17, animals were assigned into 4 groupst §ioup served as a control (UIUT), while the otm®ups were
inoculated withEimeria tenellato produce coccidiosis infection (Table 1).

Among the infected groups, one group was left atéé (IUT) while the two other infected groups ieed
treatments: group (ITT) was treated with 0.025d/tadtrazuril and group (ITA) received dried leavet white
wormwood Artemisia herba-alb@sso) incorporated in animals feed.

Table 1: Distribution and characteristics of expernmental groups

Group Characteristics Designation
01 Negative control: uninfected untreated. uIiuT
02 Positive control: infected untreated. IUT
03 Infected treated with toltrazuril (a commercialiaotcidial). ITT
04 Infected received dried leaves of white wormwoddtémisia herba-albaAsso) incorporated in animals feed (5%) ITA
during four consecutive weeks.

Challenge Infection of Chicken

On the 18 day of age each animal of the groups 2, 3 anddived, by gavage, 1 ml of a suspension contaibiig
sporulated oocysts dfimeria tenellaconserved in a 2.5% potassium dichromate,K&D;) solution. The used
oocysts were first isolated from a broiler farnQanstantine region (north east Algeria), and thamtained in our
research laboratory PADESCA (Institute of vetennseiences, University of Constantinel, Algeria).

Treatments

Toltrazuril

From the onset of coccidiosis symptoms (bloodyrtia characteristic d&imeria tenellacoccidiosis) animals of
group 3 received in drinking water 0.025g/l of Ta#uril (Baycox® 2.5% oral solution. Bayer plc). ih
anticoccidial is a coccidicide drug active on vasdantracellular stages of coccidia [12]. The tmezt was installed
for two consecutive days.

Artemisia herba alba Asso

The aerial parts oArtemisia herbaalba Asso were harvest in April 2011 in the region &olit in Batna province
(north east Algeria). A voucher specimen is keptPiIlDESCA research laboratory, University of Cosdteett
Algeria. After drying in shade, the aerial partsrevdinely cut and incorporated in feed distributedgroup 4
animals (ITA) as a 5% supplementation during foansecutive weeks. On age 30 days, supplementatasn w
stopped, and animals of this group received theedaed distributed to other groups.

Studied parameters

Feed intake

Quantification of feed intake was done daily durihg period of infection (days 1 to 6 post-infenticorresponding
to the 18' day to the 2% day of age).

Live body weight gain
Ten chicks from each group were randomly selectetl weighted to obtain live body weight. Weightingsre
made at age 17 days, 19, 21, 23, 25, 27, 33, 38ndat age 53 day.
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Oocyst excretion

From day 5 to day 8 post-infection, feces wereemddid daily from 6 birds in each infected groupafiification of
oocyst output was carried out using a McMasteraatbrding to the method described by BussieraCdsadmette,
1992 [12]. Oocysts excretion was expressed AOPG (Oocysts Per Gram of feces).

Blood sampling
One day before infection and on day 7 and day Ki-ipbection, blood samples were collected aftereding six
animals from each group. Blood was collected inahigfized tubes and centrifuged at 3000rpm for 15mn.

Statistical analysis

Data obtained were expressed as mean+SEM. Statiatialysis was performed using Kruskal-Wallis Tfebowed
by Mann-Whitney Test, using XLSTAT 2010 statisticadalysis software (Addinsoft SARLp.value< 0.05 was
considered as significant.

RESULTS AND DISCUSSION

Clinical observations

On day 5 post-infection, corresponding to age 2&danimals of infected groups showed coccidiogmpoms :

immobility, depression, nervousness, haemorrhagiorttea. No mortality was recorded in (ITA) grogespite a
deep depression and manifestation of bloody diardgich is a pathognomonic sign of the disease.tWoeother
infected groups presented mortality rates of 13.78% 20.69% respectively for (IUT) and (ITT) groufdse

pathogenicity of coccidia in a farm depends, ndy @m its species and the quantities of ingestetysis, but also
on the responsiveness of the chicken and envirotahtattors [3]. In our study, from thé"Say post-inoculation,
corresponding to the prepatent periodEdmeria tenellacoccidiosis [13], all infected animals showed sigf

coccidiosis. (ITA) group showed no mortality. Arate of this group seem to be more resistant sulesgda white
wormwood consumption. While the high mortality ragcorded in toltrazuril treated group (ITT) coubed

explained by a possible resistance of the inoanadtrain.

Feed intake
During the infection period (day 1 to day 6 podeation), the infected groups showed less cumwgagivantities of
consumed feed compared with the control one (T2ble

Table 2: Cumulative consumption of feed during theperiod of infection.

Groups UIUT | IUT ITT ITA
Consumed feed (g/chick)] 355.11 2855 273.26 277.53

The decrease in feed intake during infection pewoihcides with the phase of intracellular mulgplion of
oocysts, which causes destruction of intestinathepal cells [1]. Loss of appetite and reduceddféatake are
among the most important signs of coccidial infats, whatever is the affected enteric segment [14].

Live body weight gain

Starting from day 4 post-infection, all animalsinfected groups showed a slowdown of their bodyghegain.
This latter remained slow compared to the contruhfected untreated group (UIUT) which animals shdva
steady increase of their body weight throughout ékperiment, and had at age 53 days the best meayhtw
(2191.5g/chick). Among the infected groups, growfiiiTA) animals was the weakest (1502.1 g/chidkygre 1).

Animals of infected groups suffered a weight lossl @ slowdown of their body weight gain. These owgh
disturbances are common in coccidiosis infectedkamn and have been reported by many studies [14][15s
growth slowdown seems mainly due to a decreaseeid intake [16].

Among the infected groups, growth of (ITA) grougraals was the weakest, that could be explained pgsazible
effect of antinutrients, mainly tannins [17] presenthe aerial parts of white wormwood incorpodate animals’
diet during four consecutive weeks. This long peidd use could be also incriminated.

Oocysts excretion

On day 6 and 8 post-infection, oocysts excretiors wignificantly reduced in both toltrazuril (ITTha@ white
wormwood (ITA) groups in comparison with the infedtuntreated group (IUT). While, comparison between
treated groups (ITT) and (ITA) showed no significdifferences (Table 3).
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Figure 1: Evolution of animal’'s body weight from day 17 to day 53.
Table 3: Oocyst output in infected animals (1BOPG)
Days post-infection Infected groups p<0.05
IUT ITT ITA a |b |c
5 2.45+0.9¢ 2.25+2.29 3.03+1.89| ns| ns| ns
6 15.5446.34 6.72+3.44 5.3446.59|s |s | ns
7 77.7%7244 | 37.21+19.10| 36.20+37.6Y ns| ns | ns
8 27.5*17.8: 5.3242.2 5.7846.13| s |s | ns

Values are expressed as mean + SEM (n=6). SEMdatds Means of Errors.
a: comparison between IUT and ITT. b: comparisotwien IUT and ITA. c: comparison between ITT aril K significant difference
(p<0.05). ns: non significant difference.

According to Yvoréet al, 1982 [2], the importance of parasite developmerthe host can be measured by the
number of oocysts shed in the feces at the enleoptepatent period. In our study, since day 6-pdsttion, dried
Artemisia herbaalba leaves incorporated during four weeks in animads$, cignificantly reduced oocyst shedding
in (ITA) group compared with the infected untreatgdup (IUT). Similar results to ours were obtaineith other
ArtemisiaspeciesArtemisia annuatested by Alleret al, 1997 [4] andArtemisia siebertested by Arab, 2006[5].
This reduction in the production of oocysts couddditributed to the effect of artemisinin, whiclngeates oxidative

stress in coccidia [18] [6].

Plasma levels of total protein
On day 7 post-infection, animals of all three inéetgroups (IUT), (ITT) and (ITA) showed a decreasdotal

protein levels, the lowest rate was recorded in (thH) group. Upon recovery corresponding to day plist-
infections, the highest rates were recorded resmgtin (ITA) and (ITT) groups (Table 4). Howevediferences
were not statistically significant based on the-phoseralpha level (p < 0.05)

Table 4: Plasma levels of total proteins (g/l)

Days Infected groups p<0.05
post-infection uiuT IUT ITT ITA a|b|c
-1 22.43+3.97| 22.70+2.79| 23.12+1.17| 23.46x1.58| ns | ns | ns
7 26.54+5.18| 18.29+5.68| 23.39+3.51| 22.45+2.67| ns | ns | ns
10 - 23.13+3.11| 24.14+1.51| 24.48+2.29| ns | ns | ns

Values are expressed as mean + SEM (n=6). SEMdatds Means of Errors.
a: comparison between IUT and ITT. b: comparisoiwigen IUT and ITA. c: comparison between ITT aril IT
s. significant difference (p<0.05). ns: non signéit difference.

In E. tenellainfections, falling of plasma total proteins lewdlas been demonstrated since 1963 by Schlueter [19
This important decrease in the level of total plagmotein is evident during infection [20]. It ajppe to be one of
the most significant metabolic disturbances reatrdering various coccidial infections in chickerhelrole of
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malabsorption and protein leakage through the @guimtestine seems very important in the apparitidn
hypoproteinemia associated with coccidial infecsioAccording to Kumar-Mondadt al,, 2011[20] and Turk, 1974
[21], acute hemorrhage on day 7 post-infection ealarge loss of plasma protein followed by rapmvement of
interstitial fluid without protein into the plasmsompartment to induce acute hypo-proteinemia. Ofhetors
explaining the hypoproteinemia in the coccidia @téel birds might be the acute stress that leadsrtisol secretion
and catabolism of protein [22].

Plasma levels of total lipids

Hypolipidimia was observed on day 7 post-infection(IUT) group animals; their total lipids plasmavéls
remained low until day 10 post-infection. While Ihdteated groups (ITT) and (ITA) were not affected such
disturbances (Table 5).

Table 5: Plasma levels of total lipids (g/l)

Days Infected groups p <0.05

post-infection UluT IUT ITT ITA a|b|c
-1 2.74+0.50| 2.55+0.25| 2.84+0.32| 3.61+0.93| ns | ns | ns
7 2.95+1.23| 1.82+0.49| 2.91+0.42| 3.32#0.45| s | s | ns
10 / 1.99+0.27| 3.11+0.39| 2.82+0.55| ns | ns | ns

Values are expressed as mean + SEM (n=6). SEMd&tds Means of Errors.
a: comparison between IUT and ITT. b: comparisoiwieen IUT and ITA. c: comparison between ITT aril IT
s: significant difference (p<0.05). ns: non signéit difference.

The fall of plasma lipid levels seems, like hypdpioemia, a sensitive and early setting parametaroccidial
infection. Allen (1988) [23] and Pascalon-Pekelkicet al, 1994) [16] reported fall in plasma triglyceriotechick
and duck infected witliEimeria tenellaand Eimeria mulardirespectively. Rufet al, 1990 [24] attribute observed
hypolipemia to anorexia and malabsorption.

In our study consumption of white wormwood seerhdwe prevented the occurrence of hypolipidimia.
CONCLUSION

Artemisia herba-albaAsso could have an interesting anticoccidial atstivespecially through its effect in
decreasing excretion &:. tenellaoocysts and helping to reduce animals’ mortalitgwever, we have noticed an
adverse effect of the plant use on live body weigdih. The long period of time (four weeks) duringich the
aerial parts of the plant have been incorporatéa émimals feed could be the cause of this adveifeet. Other
studies with shorter time of use are necessarybtettar knowledge of the anticoccidial effect ofitwtwormwood.

Acknowledgement

The authors wish to pay homage to late ProfessoH&tdef Okki S. former director of PADESCA research
laboratory for his moral and material support. Vi@ ahank all members of the laboratory who havetrifouted to
this work.

REFERENCES

[1] Bussiéras, J. and R. Chermette. In Abrégé deastalogie vétérinaire, Edition : Alfort., Fascleull :
Protozoologie vétérinaird992; pp. 42-60.

[2] Yvoré, P., M. Naciri., J.P. Lafont and L. Reita(1982. Le Point Vétérinairel4: 23-29.

[3] Naciri, M., K. DeGussem., F. Genevieve., N.rniwdet., F. Nérat and A.M. Chauss20@3. Cinquiemes
Journées de la Recherche Avicole, Tolrance.

[4] Allen, P.C., J. Lydon and H.D. Danforti.997). Poultry Sciencg76 : 1156-1163.

[5] Arab, H.A., S. Rahbari., A. Rassouli.,, M.H. Mesi and F. Khosravirad. (28). Trop Anim Health Prod
38:497-503.

[6] Allen, P.C., H.D. Danforth and P.C. Augustiii£998. International Journal for Parasitology28 : 1131-1140.
[7] Ghorab, H., S. Laggoune., A. Kabouche., Z. Seamnd Z. Kabouche2013. Der Pharmacia Lettre, 2013, 5
(2):189-192.

[8] Marrif, H.I., B.H. Ali and K.M. Hassan1095. Journal of Ethnopharmacology9 : 51-55.

[9] Al-Shamaony, L., S.M. Al-Khazraji and H. A.Aviaij. (1994. Journal of Ethnopharmacolog$3 : 167-171.
[10] Yashphe, J., R. Segal., A. Breuer and G. Eectrblaftali. (1979. Journal of Pharmaceutical Sciencess :
924-925.

[11] NRC. National Research Council, Nutrient Regomients of Poultry. 9th Ed., National Academy Press
Washington, DC, USA1994

65
Scholars Research Library



Ahmed Messaiet al Annals of Biological Research, 2014, 5 (3):61-66

[12] Bussiéras, J. and R. Chermetta. Abrégé de parasitologie vétérinaire, Edition lfo/t., Fascicule 1 :
Parasitologie général&992; pp. 23-33.

[13] Conway-Donal, P. and M.E. McKenzie. In Poulpccidiosis. Diagnostic and Testing Procedur&ses,
Blackwell Publishing2007 pp. 7-16.

[14] Sharma, S., A. Igbal., S. Azmi and H.A Sh&13. Veterinary World 6 (8): 467-469.

[15] Rehman, T.U., M.N. Khan., M.S. Sajid., R.Z.l#s., M. Arshad., Z. Igbal and A. Igba20( 0. Parasitology
Research108:1171-77.

[16] Pascalon-Pekelniczky, A., C.M. Chauve and Mutbey. {994. Veterinary . Researcl25: 37-50.

[17] Larbier, M. and B. Leclercq. In Nutrition diraentation des volailles, Eds INRA. Frand®92

[18] Naciri, M., F. Geneviéve., P. Thierry and FedRquillay. 005. Sixiemes Journées de la Recherche Avicole, St
Malo. France.

[19] Schlueter, E.A.X963. Microelectrophoretic studies of serum proteifshicken infected witlEimeria tenella
Journal of Parasitology49: 5, Sect. 2, 21 p.

[20] Kumar-Mondal, D., S. Chattopadhyay., S. BathyKumar-Bera, A and D. Bhattacharya0(1J). Veterinary
World, 4 (9) : 404-409.

[21] Turk, D.E. 01974. Fed. Pro¢ 33 : 106-111.

[22] Kaneko, J.J., J.W., Harvey and M.L. Brussdimical Biochemistry of Domestic Animals, Acadentcess
Inc., San Diego, USAL997; pp. 45-81.

[23] Allen, P.C. 1988. Vet Parasitology3 : 17-30.

[24] Ruff, M.D and P.C. Allen. Pathophysiology. irCoccidiosis of Man and Domestic Animals. PL Lowegl.
CRC Press, Bostod990; pp. 264-280.

66
Scholars Research Library



