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Abstract— Coccidiosis in poultry is still considered as one of the main diseases affecting performance of poultry reared under 
intensive production systems. A total of 110 chicken droppings and feeds were collected from different locations in Owerri metropolis 
and screened for the presence of Eimeria species using microscopic techniquic. The plant materials used was identified by a certified 
botanist, the phytochemical constitutes of the plant extracts was quantitatively determined using spectrophemetric method. The 
toxicological effects of aqueous extract of Zingiber officinale (ZO), Piper guineense (PG) and Xylopia aethiopica (XA) was carried out 
by administering 0.5ml of varying concentrations (50, 100, 200 and 300mg/ml) of the extract to broiler chicks. Faecal droppings of all 
the 60 broilers chicks were screened for the presence of   Eimeria after administering aqueous extract of X A, PG, ZO and amprolium 
drug. The study revealed that 39.09% of the chicken droppings and 48.18% of feed samples were positive for Eimeria species. Eimeria 
tenella, Eimeria maxima, Eimeria acervulina and Eimeria necatrix were seen in the studies samples, alkaloids, saponins, tannins, 
flavonoids, glycosides and phenolics were bioactive compounds detected from the extracts. There was no observable effect of the 
extracts in the visceral organs of the chicks but slight deviations were observed at higher concentrations (200mg/ml and 300mg/ml of 
the extracts. There was significant (P<0.05) decreased in the mean oocysts, faccal score, weight loss, morbidity and mortality rates as 
the chicks were daily exposed to the plant extracts. Amprolum (positive control) and ZO exhibited similar activity, and their 
maximum activity was recorded after 24th day when the oocyst count was zero. The study has shown the pronounced activities of 
aqueous extracts of ZO, PG and XA, of which ZO proved to be most potent and safe.
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I. INTRODUCTION

Coccidiosis is the major parasitic disease of poultry with substantial economic losses due to mal absorption; bad feed 
conversion rate reduced weight gain and increased mortality (Hafez 2008). Coccidia are protozoa which have the ability to 
multiply rapidly inside cells lining the intestine of caeca (Hafez 2008). The species of coccidia that are infective to poultry 
belong to the Eimeriagenus. Eimeriahas a self -limiting life cycle and are characterized by a high tissue and host specificity 
(Hafez 2008). There are seven species that cause diseases in chicken; E.tenella,E.acervulina, E. brunette, E.maxima, E. mitis, 
E.necatrix and E.praecox. These protozoa live and multiply in the cells of the intestinal tract causing damage to the cells lining 
the intestine (Kayleighet al., 2014). The globalimpact of coccidian has been estimated at more than $3billionUS dollars 
annually from production losses and costs associated with prevention and treatment. 

Coccidia spread from an infected chicken to other chickens via oocysts.These oocysts are thick-walled structures which are 
passed out in the feaces (dropping), (Kayleighet al., 2014). Oocysts become infective (sporulated), after a few days and may 
survive for long periods depending on many environmental factors such as temperature and moisture. Birds become infected 
when they consume these sporulatedoocysts. Once ingested, the oocysts is broken down in the gizzard releasing the sporozoite 
form of the coccidia which enter into the cells, the sporozoites multiply and the cell rupture releasing these additional 
sporozoites to infect surrounding intestinal cells. This cycle may be repeated multiple times before new oocysts are finally 
created and released in the feces. (Kayleighet al.,2014).

Concerns over the future use of anticoccidial have increased the need to better understand the effects of anticoccidial on 
humans who consume poultry products due to antibiotic residue found in poultry products. (Persia 2006). Previous studies have 
reported a beneficial effect of plant extracts on reducing performance losses of broilers exposed to coccidiosis (Augustinet 
al.,2006) The hypothesis for this study is that coccidiosis is causing economic losses to poultry farmers and plant extracts would 
help to prevent such economic loss. 

The oocysts are shed by infected and recovered birds and may contaminate feed, water and utter in the chicken house. They 
can also be spread from one premise to another by mechanical carriers such as contaminated feed, equipment, clothing etc 
(Kayleighet al., 2014). Signs of coccidiosis may include decreased feed and water consumption, decreased egg production, 
pigmentation loss, weight loss, slow growth, and poor feed conversion, bloody diarrhea, and high mortality (Kayleighet al., 
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2014). Infectious from coccidian can be readily diagnosed by observation of the oocysts in faeces from live birds or in intestinal 
scrapings from dead birds. The location of lesious present in the intestinal tract and their appearance will help in determing 
which species of coccidian is present (Kayleighet al., 2014). The routine uses of commercially available anticoccidiosis drug 
such as amprolium, sulfanilamidesetc have led to the parasite drug resistant strain (Long 2012). The continuous use of 
synthesized drugs such as sulfanilamide and polyether ionophorus antibiotic are prejudicial to consumer’s health because of 
antibiotic residue in poultry products (Young 2001), and Commercially available anticoccidiosis drugs are expensive and not 
readily available for rural poultry farmers. This research aimed at determining the Anticoccidial effect of Xylopiaaethiopica, 
Piper guineenseand Zingiberofficinale extracts on broiler chicks to determine the morbidity and mortality rate of chickens 
treated with plant extracts. 

II. MATERIALS AND METHODS

A total of 110 faecal samples and 110 feed samples were collected from 10 different poultry farms in Owerri. The samples 
were collected using sterile polythene bags. Each sample was collected 50-70m apart into different polythene bags. The samples 
were labelled and transported to the laboratory for screening. The faecal samples that will not be examined immediately were 
refrigerated at 4oC to maintain the integrity of the oocyst. The faecal samples were examined for the presence of conidia 
oocysts using the simple flotation technique. Saturated solutions of sodium chloride (4:1) were prepared, and then the tubes 
containing the faecal sample were filled with the saturated solution Nacl until a curvex meniscus is formed. A coverslip was 
then placed on the tube, allowing 10 minutes for oocysts to float unto the coverslip. The coverslip was carefully removed in a 
vertically manner, placed on a microscopic slide and view under microscopic (400 magnification). The slide was scanned in 
parallel sweeps and observed the presence of coccidialoocysts. (Monaet al., 2015). 

The washed samples were placed in 2.5% potassium dichromate (k2Cr2O7) solution in Petri dishes. The Petri dishes were 
partially covered to allow the passage of oxygen and then incubated at 37oC for 48h. The contents of the Petri dishes were 
occasionally stored off and on to ensure oxygenation of the oocysts. During spurulation, 60-80% humidity was maintained by 
placing water in two different Petri dishes in the incubator. The spurulation of the oocysts were confirmed by taking a cup of 
mixture and examined for the spurocysts/spurozoites under microscope (400magnification) (Mona et al.,2015). 

The suspensions that contained the sporulatedoocysts were mixed thoroughly with equal quantity of 2.5% k2 Cr2 O7 solutions. 
The suspensions were then filtered through sieve using muslin cloth. The filtrates were centrifuged at 1500 rpm for 10 minutes. 
At most 50% of the supernatant was discarded and the remaining portion were poured in another tube and mixed with equal 
quantity of sodium chloride (4:1) for floatation. The mixture was centrifuged at 1500rpm for 10 minutes. The supernatant was 
aspirated by pipetting system and collected separately in a tube. The sediment was processed in the same way until no 
spurulatedoocysts remain in the supernatant. The supernatant collected were mixed with water (1:5) in a falcon tube and kept 
undisturbed for overnight at 4oc. The spurulatedoocysts were settled in the bottom were collected by removing all water (one 
inch above the bottom of the tube) through suction by pipetting system. The supernatant (3/4th portion) was removed and the 
remaining mixture at the bottom, having the spurulatedoocysts centrifuged at 1500rpm for 10 minutes (Mona et al.,2015).

The supernatant containing the spurulatedoocysts was   used to measure the dimension (Length and width) of the oocysts 
using a calibarated ocular micrometer at 400magnification. The morphology which will include the shape, index value, presence 
or absence of polar granule, presence and absence of micropyle and residual body were determined. The nature of the 
oocystwall was also determined. Also, characterization of Eimeriaspecies using coccimorph software was carried out (Monaet 
al., 2015).

A. Preparation of plant materials 
The plant materials collected were identified by a certified botanist from the Department of Biological science COOU Uli 

Anambra State.
The preparation of plant materials was carried out using the method described by Iheukwumere and Umedum (2013). The 

leaf samples of Xylopiaaethiopica, Piper guineenseand Zingiberofficinalewere collected from Nekede botanical garden in 
Owerri. The samples were washed and kept in a room temperature for 14 days to dry. Then the plant materials were pulverized 
using electric blender. Twenty grams of each pulverized plant materials was soaked in 200 ml of distilled water. This was 
allowed for 72hrs with intermittent manual shaking. The resulting solution was filtered using filter paper.The Filtratewas 
collected and kept ready for phytochemical analysis.

B. Phytochemical Analysis of the Plant Extracts 
The phytochemical components (alkaloids, glycosides, flavonoids, phenolics, tannins, and saponins) of the plant extracts 

were determined quantitatively using the methods described by Iheukwumere and Umedum (2013)
i. Alkaloids: Five milliliters of the sample were mixed with 96 % ethanol and 20 % tetraoxosulphate (VI) acid (1:1). 

One milliliter of the filtrate from the mixture was added to 5 ml of 60 % tertraoxosulphate (VI) acid and allowed to 
stand for 5 minuts. Then 5 ml of 0.5% formaldehyde was added and allowed to stand for 3 h. The reading was taken 
at absorbance of 550 nm.  
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ii. Glycosides: This was carried out using Buljet’s reagent. One gram of the fine powder of the sample was soaked in 
10 ml of 70 % alcohol for 2 h and then filtered with Whatman No. 1 filter paper. The extract was then purified using 
lead acetate solution and disodium hydrogen tetraoxosulphate (VI) solution before the addition of freshly prepared 
Buljet’s reagent. The absorbance was taken at of 550 nm.  

iii. Flavonoids: Five milliliters of the extract were mixed with 5 ml of dilute hydrochloric acid and boiled for 30 
minutes. The boiled extract was allowed to cool and then filtered with Whatman No. 1 filter paper. One milliliter of 
the filtrate was added to 5 ml of ethyl acetate and 5 ml of 1% ammonia solution. The absorbance was taken at 420 
nm.

iv. Phenolics: Ten milliliters of the sample were boiled with 50 ml acetone for 15 minutes. Five milliliters of the 
solution were pipetted into 50 ml flask. The 10 ml of distilled water was added. This was followed by addition of 2 
M ammonium hydroxide solution and 5 ml of concentrated amyl alcohol solution. The mixture was left for 30 
minutes and absorbance was taken at 550nm.

v. Tannins: Ten milliliters were pipetted into 50 ml plastic containing 50 ml of distilled water. This was mixed for 1 h 
on a sterile mechanical shaker. The solution was filtered with Whatman No. 1 filter paper, and 5 ml of the filtrate 
was mixed with 2 ml of iron (III) chloride solution in 0.1 N hydrochloric acid. The absorbance was taken at 550nm.

vi. Saponins: Five milliliters of the sample were dissolved in aqueous methanol. The 0.25 ml of aliquot was taken for 
spectrophotometric determination for total saponins at 544nm.

C. Toxicological studies of the plant extracts
 A total of sixteen (16) broiler chicks (Gallus gallusdomesticus) (two-week-old) were used for this study. The chicks were 

fed on diet specially prepared from chick growers mash (Pfizer Company, Nigeria), immunized and were given water 
throughout the study period. The toxicity study was carried out using the modified method of Buluset al., (2011). The chicks 
were divided into four groups and four chicks in each. The first group was given 500mg/ml extract of Piper guineese, second 
group was given 500mg/ml extract of Xylopiaaethiopica, third group was given 500mg/ml extract of Zingiberofficinale , fourth 
group was given distilled water (control group). The chicks were fed with chick growers' mash and maintained in their cage for 
4 weeks. The chicks were monitored daily for 24 hrs, 48hrs and 72 h for lethal toxicity. Recovery and weight gain were seen as 
indication of having survived the lethal toxicity. The hematological parameters of the chicks were determined after 
administering different concentrations (50mg/ml, 100mg/ml, 200mg/ml and 300mg/ml) of plant extracts for a period of   4 
weeks. After 4 weeks, all the surviving chicks were sacrificed and autopsied at the Department of Anatomy, Anambra State 
University Uli. The internal organs were examined macroscopically for pathological changes compared to the control group.

D. Screening for the anticoccidial effects of plant extracts on oocyst of Emeria among the experimental chickens.
A total of 60-day old Broiler Chicks (Gallus gallusdomesticus) were obtained from Obinali poultry farm in Owerri. The birds 

were allocated based on random selection into 6 groups A, B, C, D E and F. Each group contains 10 birds, group A was given 
feed contaminated with Eimeria species, water and 100 mg/ml of Xylopiaaethiopicaextract whereas group B was given feed 
contaminated with Eimeria species, water and 100mg/ml of Zingiberofficinale extract. Group C was fed with contaminated 
feed, water, and 100mg/ml of Piper guineense. Group D was given contaminated feed and Amprolium. Group E was 
givencontaminated feed and distilled water and group F was given non contaminated feed, water and no treatment. The faecal 
dropping from all the groups were screened for the presence of Eimeria species after treatment. The number of oocysts per gram 
of the faecal samples were counted and recorded. The weight of all the birds in each group were determined and recorded.

E. Morbidity and Mortality Test
A total of 36-day old broiler chicks (Gallus gallusdomesticus) were obtained, and grouped into 6 (M, N, O, P, Q, and R). The 

birds were fed with feed contaminated with Eimeria species and also treated daily with plant Extracts and Amprolium. Group M 
was treated with (100mg/ml) of piper guineense extract, group N was given Xylopiaaethiopia extracts (100mg/ml) while group 
O was exposed to Zingiberofficinale extract. (100mg/ml). Amprolium drug was given to group P. Group Q was not treated and 
group R was not given contaminated feed (Monaetal., 2015).

III. RESULTS

A total of 110 chicken dropping was collected from different locations in Owerri metropolis, and screened for the presence of 
Eimeria species. The study revealed that 43 samples showed the presence of Eimeria species, and this account for 39.09% of the 
studied samples (table 1) Nekede recorded the highest occurrence of Eimeria species in the studied samples, followed by 
Emekuku and Naze, where as Egbu and Orogwu recorded the least occurrence of the parasite.
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Table 1 Prevalence of Eimeria species in poultry droppings in Owerri
Location Positive sample (%) Negative sample (%) Total Sample N=10
Awaka 3(30)       7 (70)                   10 (100)
Emekuku 5(50)       5(50) 10(100)
Egbu 2(20)       8(80) 10(100)
Ihiagwa 3(30)       7(70)                      10(100)
Irrete 4(40)              6(60)                   10(100)
Naze 5(50)              5(50)                 10(100)
Nekede 7(70)               3(30)                    10(100)
Obibiezena 3(30)             7(70)                  10(100)
Obinze 6(60)               4(40)                10(100)
Orogwu 2(20)                           8(80)             10(100)
Umuguma 3(30)                               7(70)           10(100)
Total 43(39.09)                     67(60.91)          1.10(100)

The study revealed that 53 (48.18%) of the chicken feed samples collected from the same locations where the chicken 
droppings were collected showed the presences of Eimeria species (see Table 2 below). The organisms were seen most from 
chicken collected from Nekede and Obinze whereas the samples collected from Orogwe showed the least occurrence. 

Table 2 Prevalence of Eimeria species in poultry feeds in Owerri
Location Positive sample (%) Negative sample (%) Total Sample N=10
Awaka 4(40)                                       6(60)                            10 (100)
Emekuku 5(50)                                      5(50)                          10(100)
Egbu 4(40)                                      6(60)                          10(100)
Ihiagwa 5(50)                                      5(50)                    10(100)
Irrete 4(40)                                      6(60)                       10(100)
Naze 6(60)                                       4(40)                  10(100)
Nekede 7(70)                                        3(30)                 10(100)
Obibiezena 4(40)                                          6(60)            10(100)
Obinze 7(70)                                         3(30)                      10(100)
Orogwu 3(30)                                        7(70)                        10(100)
Umuguma 4(40)                                         6(60)                       10(100)
Total 53(48.18)                               57(51.82)                  1.10(100)

A. Phytochemical Constituents of the Studied Plant Extracts
The quantitative phytochemical constituents of Piper guineense, Xylopia aethropica and Zingiber officinale extracts are 

shown in Table 3. The study revealed that the extracts contained tannins, saponins, alkaloids, glycosides, phenolics and 
flavonoids. The tannins, alkaloids, saponins and flavonoids content of Zingiber officinale were higher compared to other 
extracts. Piper guineense extracts recorded the highest glycosides and phenolics content among the studied extracts.

Table 3. Phytochemical constituents of the studied plant extracts

Phytochemical       Piper Xylopia Zingiber
Constituent     guineense(g)     aethiopica(g)   officinale (g)

Tannins 2.84+0.02                            0.61+0.01                     4.31+0.12
Saponins 0.16+0.00                            0.22+0.00                    0.83+0.01
Alkaloids 1.88+0.03                             1.92+0.01                     18.12+0.04
Glycosides 1.64+0.02                            0.35+0.01                      1.08+0.01
Phenolics 1.85+0.07                            1.53+0.03                       1.28+0.01
Flavonoids 0.11+0.00                            0.44+0.01                       5.48+0.11
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B. (Acute Toxicity Study) Toxicological Effects of the Plant Extracts
The toxicity of aqueous extracts of P. guineense, X. aethiopica and Z. officinale are shown in Table 4.  There was no death 

recorded after administering the chicks with high dose of the extracts and allowing them for 24 h, 48 h and 72 h respectively.

Table 4 Acute lethal effect of plant extracts
Extract
(500mg/ml)

 No. of   
 Chicks

No of Death After

24h                 48h                        72h

No. of Chicks 
Survived

Piper Guineense 4 0 0 0         4
Xylopia
aethiopica

4 0 0 0         4

Zingiber
Officinale

4 0 0 0         4

Distilled
Water 

4 0 0 0         4

C. Effects of Plant Extracts on Hematological Indices of Broiler Chicks
The hematological indices of the broiler chicks administered different concentrations (50 mg/ml, 100 mg/ml, 200 mg/ml and 

300 mg/ml) of aqueous extracts of Piper guineese, Xylopia aethiopica and Zingiber officinale are shown in tables 5, 6 and 7. In 
table 5, Hb, PCV and RBC recorded the highest values on the chicks administered 100 mg/ml of aqueous extract of Piper 
guineense, and these values decreased non significantly (P>0.05) as the concentration of the extract exceeded 100 mg/ml. 
Similar trends were recorded from aqueous X. aethiopica and Z. afficinale in tables 6 and 7 respectively. there was slight 
increase in WBC, among the chicks administered aqueous extracts of Piper guineense in Table 3. Similar trends were observed 
extracts of X. aethiopica and Z. Afficinale in Tables 4 and 5 respectively. Also, there was no significant difference (P>0.05) 
between the hematological indices of these chicks and the control chicks.

The study also revealed that a non-significant difference (P>0.05) on the platelet counts of those chicks administered aqueous 
extracts of Piper guineense and those of the control, but a slight decreased was observed as the concentration of the extract 
exceeded 100 mg/ml. Similar trends were also observed among those chicks administered aqueous extracts of X. aethiopica and 
Z. officinale in Table 4 and 5 respectively.

Table 5. Effects of Piper guineese extracts in the hematological indices of the chicks
Parameter 50mg/ml 100mg/ml 200mg/ml 300mg/ml Control

HB (g/l) 8.73±0.06 8.77±0.06 8.53±0.06 8.43±0.06 8.77±0.06
PCV (%) 26.67±1.15 28.00±1.00 24.00±1.00 22.33±0.06 28.00±1.00
WBC (X109/L 8.67±0.06 8.70±0.10 8.57±0.06 8.53±0.06 8.43±0.06
RBC (X109/L 2.50±0.01 2.51±0.01 2.45±0.01 2.43±0.01 2.51±0.01
Neutrophils (%) 24.67±0.58 25.67±0.58 26.00±0.00 25.33±0.58 25.00±0.00
Lymphocytes (%) 67.00±0.00 66.33±0.58 65.33±0.58 65.00±0.00 65.67±0.58
Eosinophil (%) 5.00±0.00 5.00±0.00 5.00±0.00 5.00±0.00 5.00±0.00
Monocytes (%) 1.00±0.00 1.00±0.00 1.00±0.00 1.00±0.00 1.00±0.00
Basophils (%) 2.00±0.00 2.00±0.00 2.00±0.00 2.00±0.00 2.00±0.00
Platelet(X109/L) 865.33±0.58 864.67±0.58 862.67±1.15 862.33±0.58 865.67±1.15
HB- Hemoglobin; PCV-Packed Cell Volume; RBC- Red Blood Cell Counts; WBC- White Blood Cell Counts
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Table 6 Effects of Xylopia aethiopica extracts in the hematological indices of the chicks
Parameter 50mg/ml 100mg/ml 200mg/ml 300mg/ml Control

HB (g/l) 86.33±0.58 8.77±0.06 8.47±0.06 8.30±0.10 8.77±0.06
PCV (%) 27.33±0.58 27.67±0.58 23.67±0.58 22.67±1.15 28.00±1.00
WBC (X109/L 8.50±0.10 8.60±0.10 8.77±0.58 8.80±0.10 8.43±0.06
RBC (X109/L 2.50±0.01 2.52±0.01 2.45±0.01 2.42±0.01 2.52±0.01
Neutrophils (%) 25.33±0.58 26.33±0.58 26.67±0.08 27.33±0.58 25.00±0.00
Lymphocytes (%) 67.33±0.58 67.00±0.00 66.33±0.58 65.33±0.58 65.67±0.58
Eosinophil (%) 5.00±0.00 5.00±0.00 5.00±0.00 5.00±0.00 5.00±0.00
Monocytes (%) 1.00±0.00 1.00±0.00 1.00±0.00 1.00±0.00 1.00±0.00
Basophils (%) 2.00±0.00 2.00±0.00 2.00±0.00 2.00±0.00 2.00±0.00
Platelet(X109/L) 865.33±1.15 863.00±2.00 858.33±1.53 856.33±0.58 865.67±1.15
HB- Hemoglobin; PCV-Packed Cell Volume; RBC- Red Blood Cell Counts; WBC- White Blood Cell Counts.

Table 7 Effects of Zingiber officinale extracts in the hematological indices of the chicks
Parameter 50mg/ml 100mg/ml 200mg/ml 300mg/ml Control

HB (g/l) 8.73±0.06 8.73±0.06 8.53±0.06 8.47±0.12 8.77±0.06
PCV (%) 27.00±0.00 27.33±0.58 25.33±0.58 24.00±1.00 28.00±1.00
WBC (X109/L 8.67±0.06 8.73±0.06 8.77±0.06 8.83±0.06 8.43±0.03
RBC (X109/L 2.51±0.01 2.51±0.01 2.48±0.02 2.45±0.01 2.51±0.06
Neutrophils (%) 27.33±0.58 26.67±0.58 25.67±0.58 25.33±0.58 25.00±0.00
Lymphocytes (%) 68.33±0.58 68.00±1.00 66.33±1.15 65.33±0.00 65.67±0.58
Eosinophil (%) 5.00±0.00 5.00±0.00 5.00±0.00 5.00±0.00 5.00±0.00
Monocytes (%) 1.00±0.00 1.00±0.00 1.00±0.00 1.00±0.00 1.00±0.00
Basophils (%) 2.00±0.00 2.00±0.00 2.00±0.00 2.00±0.00 2.00±0.00
Platelet(X109/L) 863.67±1.15 863.67±0.58 859.67±1.73 855.67±0.58 865.67±1.15
HB- Hemoglobin; PCV-Packed Cell Volume; RBC- Red Blood Cell Counts; WBC- White Blood Cell Counts.

D. Effects of the Aqueous Plant Extracts on the Visceral Organs of the Broiler Chicks
The study revealed that slight congestion was observed, in the liver of those chicks administered aqueous extract of P. 

guineense, which became prominent as the concentration of the extract exceeded 100mg/ml (table 5). Similar trends were 
observed in those chicks administered aqueous extracts of X. aethiopica and Z. afficinale in Table 6 and 7 respectively. There 
were no abnormalities observed in the lungs and kidney of the chicks administered aqueous extracts of plants, but their spleens 
showed slight darkened appearance as the concentration of the extracts exceeded 100mg/ml (Table 8, 9 and 10).

From study, 100mg/ml concentration proved to be most safe than other higher concentrations.

Table 8. Post mortem examination of the visceral organs of the chicks that were orally administered Piper 
guineense extract

Organ 50mg/ml 100mg/ml 200mg/ml 300mg/ml Control
Liver Slight 

congestion
Slight 
congestion

Congestion Congestion Congestion 

Lungs Normal Normal Normal Normal Normal 
Heart Normal Normal Normal Normal Normal 
Spleen Normal Normal Slightly 

Darkened 
Slightly 
Darkened 

Normal 

Kidney Normal Normal Normal Normal Normal 
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Table 9. Post Mortem examination of the visceral organs of the chicks that were orally administered Xylopia 
aethiopica extract

Organ 50mg/ml 100mg/ml 200mg/ml 300mg/ml Control
Liver Slight 

congestion
Slight 
congestion

Congestion Congestion Normal

Lungs Normal Normal Normal Normal Normal 
Heart Normal Normal Normal Normal Normal 
Spleen Normal Normal Normal Normal Normal 
Kidney Normal Normal Normal Slightly 

Darkened 
Normal 

Table 10 Post Mortem examination of the visceral organs of the chicks that were orally administered Zingiler 
officinale extract

Organ 50mg/ml 100mg/ml 200mg/ml 300mg/ml Control
Liver Slight 

congestion
Slight 
congestion

Congestion Congestion Normal

Lungs Normal Normal Normal Normal Normal 
Heart Normal Normal Normal Normal Normal 
Spleen Normal Normal Normal Normal Normal 
Kidney Normal Normal Normal Normal Normal 

E. Effects of Aqueous Zingiber officinale extract on Mean Oocysts Score of Chicks Infected with Eimeria species Oocysts
The study has shown pronounced activity of Zingiber officinale extract against Eimeria species (Table 10). The study showed 

that the mean oocyst scoring decreased significantly (P< 0.05) as the chicks were daily exposed to the plant extracts. The 
activity of the extract was most active against Eimerianecatrix, followed by E. Maxima whereas E. tenella was the least. It was 
also observed that the extract recorded the highest activity against the species after 16 days for E. necatrix, 20 days for E. 
maxima and 24 days for E. tenella and E. acervulina. There was no significant difference (P>0.05) between the activity of the 
Zingiber officinale extract and amprolium drug which was used as control.

F. Effects of Aqueous Plant extracts and amprolium on Faecal Score of Chicks Fed with Feed Contaminated with Eimeria 
species

The study showed pronounced activities of the plant extracts on the faecal nature of the chicks infected with Eimeria species 
(Table 11). The significant (P<0.05) effects of the extracts was recorded after 12 days administering the extracts to the infected 
chicks. The maximum activity of the extracts was seen after 24 days of administering these extracts to the broiler chicks. 
Minimum activities of the extracts were observed at the beginning of the exposure (4-8 days) of the chicks to the studied 
extracts. It was also observed that the activities of the extracts significantly (P<0.05) increased as the days increased.

The study also revealed that Zingeber officinale extract recorded the highest activity whereas xylopia aethiopica extract 
recorded the lowest activity. There was no significant difference (P>0.05) between the activities the extracts and that amprolium 
drug (control), and the activity of Zingiber officinale extract was similar to that of amprolium. There was significant difference 
(P<0.05) between the activities of the plant extracts and that of the chicks fed with contaminated feed but not treated.
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Table 11 Effects of Aqueous Plant Extracts on Faecal Score of Chicks Fed with Feed Contaminated with Eimeria 
species

Treatment Group
Day

4 8 12 16 20 24 28
Piper guineense

 (100mg/ml)
1.33±0.58 2.33±0.58 1.33±0.58 1.00±0.00 0.67±0.58 0.67±0.58 0.67±0.58

Xylopia aethiopica
(100mg/ml)

1.67±0.58 2.67±0.58 1.67±0.58 1.33±0.58 1.00±0.00 0.67±0.58 0.67±0.58

Zingiber officinale
(100mg/ml)

1.33±0.58 2.33±0.58 1.33±0.58 0.67±0.58 0.33±0.58 0.00±0.58 0.00±0.00

Amprolium 1.33±0.58 2.00±0.00 1.33±0.58 0.67±0.58 0.33±0.58 0.00±0.58 0.00±0.00

Fed with 
contaminated feed 
but not treated

1.67±0.58 2.33±0.58 2.67±0.58 3.00±0.00 3.33±0.58 3.33±0.58 3.67±0.58

Fed with non-
contaminated feed

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00

0 = Normal faeces; 1 = slightly wet; 2 = moderately wet; 3 = very wet with blood; 4 = bloody with absence of normal faecal 
consistency

G. Effects of Aqueous Plant extracts on Mean Oocysts Scoring of Chicks Fed with Feed Contaminated with Eimeria 
species

The study has shown pronounced activities of the plant extracts against Eimeria species (Table 12). The mean oocysts 
decreased significantly (p<0.05) as the extracts were daily administered to the infected chicks. It was observed that Zingiber 
officinale extract recorded the highest activity against the studied Eimeria spices, of which the activity was recorded most after 
24 days when the mean oocysts score was zero. The activity of Xylopia aethiopica extract was the least. The study also showed 
that Zingiber officinale exhibited similar activity to amprolium drug, and the activities of these extracts showed significant 
difference (P<0.05) when compared to the mean oocysts score from those chicks fed with contaminated feed but not treated.

Table 12 Effects of Aqueous Plant Extracts on Mean Oocysts Scoring of Chicks Fed with Feed Contaminated 
with Eimeria species

Treatment Group 4 Days 8 Days 12 Days 16 Days 20 Days 24 Days 28 Days
Piper guineense

(100mg/ml)
2.67±0.58 2.33±0.58 2.33±0.58 1.67±0.58 1.00±0.00 0.67±0.58 0.33±0.58

Xylopia aethiopica
(100mg/ml)

3.00±0.00 2.67±0.58 2.33±0.58 2.00±0.00 1.33±0.58 1.00±0.58 0.67±0.58

Zingiber officinale
(100mg/ml)

2.00±0.00 1.67±0.58 1.00±0.00 0.67±0.58 0.33±0.58 0.00±0.58 0.00±0.00

Amprolium 2.00±0.00 1.33±0.58 0.67±0.58 0.67±0.58 0.33±0.58 0.00±0.58 0.00±0.00
Fed with 
contaminated feed 
but not treated

3.33±0.58 3.67±0.58 4.33±0.58 4.67±0.58 3.67±0.58 3.33±0.58 2.67±0.58

Fed with non-
contaminated feed

0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00

0 - Normal oocysts; 1 - 1-10 oocysts per field; 2 - 11-20 oocysts; 3 - 21-50 oocysts; 4 - 51-100 oocysts; 5 - more than 100 
oocysts

H. Effects of Aqueous Plant on Weight Gain of Chicks Fed with Feed Contaminated with Eimeria species
There were significant (P<0.05) weight gain from those chicks administering plant extracts when compared to those chicks 

fed with contaminated feed but not administered with the plant extract (Table 13). Those chicks protected with Zingiber 
officinale extracts recorded the highest weight gain, but there is no significant difference (P>0.05) among the chicks protected 
with the extracts.

A significant (P<0.05) weight loss was recorded from those chicks with contaminated feed but not protected with the extracts 
compared to those chicks protected with the extracts. Also, there is no significant difference (P>0.05) between weight gain of 
those chicks protected with extracts and those chicks protected with amprolium.
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Table 13 Effects of aqueous plant extracts on weight gain of chicks fed with feed contaminated with Eimeria 
species

Treatment group Initial mean
Weight (g)

Final mean
Weight (g)

Weight gain
(g)

Piper guineense
(100mg/ml)

590.33±3.06 962.67±2.08 372.33±2.52

Xylopia aethiopica
(100mg/ml)

577.33±5.00 957.33±11.68 373.33±3.06

Zingiber officinale
(100mg/ml)

588.00±5.00 964.67±5.69 376.67±1.53

Amprolium 580.00±4.58 955.00±3.61 375.00±2.00
Fed with contaminated feed 
but not treated

587.67±4.51 915.67±5.69 328.00±6.00

Fed with non-
contaminated feed

589.67±4.04 968.33±6.51 378.67±2.52

I. Effects of Aqueous Plant on the Morbidity and Mortality of Chicks Fed with Feed Contaminated with Eimeria 
species

There were significant reductions in the morbidity of those chicks protected with plant extracts compared to those chicks that 
were infected but are not protected. The reduction was seen most from those chicks protected with Zingiber officinale extracts 
whereas Piper guineense extract recorded the least reduction. No death was recorded from those chicks protected with the 
extracts and amprolium whereas five chicks out of six chicks died among the chicks fed with contaminated feed but not 
protected with the extracts.

Table 14 Effects of aqueous plant extracts on the morbidity and mortality of chicks fed with feed contaminated 
with Eimeria species

Treatment 
Group

Number   of
Chick

Morbidity Mortality

Piper guineense
(100mg/ml)

6 4 0

Xylopia aethiopica
(100mg/ml)

6 4 0

Zingiber officinale
(100mg/ml)

6 1 0

Amprolium 6 1 0
Fed with contaminated 
feed but not treated 6 6 5

Fed with non-
contaminated feed

6 0 0

IV. DISCUSSION

The occurrences of alkaloids, saponins, tannins, flavonoids, phenolics and glycosides in aqueous extract of Zingiber 
officinale(ZO), Xylopia aethiopica(XA) and Piper guineense (PG) supported the findings of many researchers (Ahmadoret al., 
2016; Iheukwumereet al., 2017; Ahmed et al., 2018). The presence of these phytochemical constituents could be responsible for 
the activity to these plant extracts.

The safety of the studied plant extracts supported the findings of Iheukwumereet al., (2017). The absence of death, normal 
hematological indices and normal morphology of the visceral organs of the broiler chicks seen in this study is an indication that 
the plant extracts are safe for in vivo study. Ahmed et al. (2018) reported that Piper guineense, Zingiber officinale and Xylopia 
aethiopica contain B complex vitamins, zinc and copper that contribute to blood, plant extract will have additional advantage to 
the health of the broiler chicks, and these were also observed in this present study. Similar deduction was drawn by Ahmed et 
al., (2018).

The effective activity of the aqueous extract of Zingiber officinale(ZO), Xylopia aethiopica(XA) and Piper guineense (PG) 
against Eimeria species show that they can be used as medicinal plants. The efficacy of the extracts in reducing the fecal 
oocysts density of Eimeria species could be attributed to the phytochemical contents of the plant similar deduction was made by 
Ahmed et al., (2018). One of the phytochemicals, saponin earlier reported in this study has been found to bind to the sterol.  

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

Volume VII, Issue IV, April/2020

ISSN NO: 2394-8442

PAGE NO:18



molecules on the cell membrane of the parasites and induces Lysis leading to the leakage of the cytoplasmic content (Ahmed et 
al., 2018). Muthamilselvanet al., (2016) reported that Phyto compounds from plants can inhibit the multiplication of Eimeria 
species, expand the growth of beneficial bacteria, and boost immunity, and these will control Eimeria infection of the gut. Also, 
tannins and phenolic penetrate the wall of the oocyst and damage the cytoplasm, and this will inactive the endogenous enzymes 
responsible for the sporulation process. Ahmed et al. (2018) also reported that flavonoids is an active compound that induces 
oxidase stress by inducing the release of reactive nitrogen species (RNS) and reactive oxygen species (ROS) which lead to the 
death of the Eimeriasporozoites.

The increased in weight gain observed in the present study after administering 300mg/ml of plants extracts for 4 weeks 
agrees with the finding of Ahmadoret al., (2016) and Achanya and Acharya (2018) but disagrees with the findings of Ahmed et 
al., (2018) who observed decreased in weight gain  due to decreased in feeding habit of the chicks administered plant extracts as 
a result of unpalatability taste of the feeds.

The significant decreased in the multiplication of Eimeria species as the age of the chicks increased could be attributed to 
increase in gut-associated T cells, macrophages and other immune cells which also mount on the immune responses against 
harmful organisms such as Eimeria species due to maturity and increase in population of these immune cells. Mathemilselvaet 
al., (2016) pointed that from evolutionary point of view, birds have a complete immune system consisting of innate and 
adaptive responses. Both immune responses are responsible for the coccidial clearance.

V. CONCLUSION

The extract of Zingiber officinale, Xylopia aethiopicaand Piper guineense showed no observable effect on the visceral organs 
of the chicks but slight deviations were observed in the haematological indices at higher concentrations. The extracts showed 
effective activities against Eimeria species. I recommend, that more research should be carried out on other indigenous plants 
like Vernoniaamygdalina and occinumgrastissimum to ascertain their anticoccidiosis effect. It was therefore, recommended that 
there should be combination of two or more plant extracts to known their efficacy against coccidia. More research should be 
carried out on different plant extracts in order to classify them   based on their mode of actions and plant extracts should be 
purified with Steripen UV purifier before administering to the broiler Chicks. That aqueous extracts of Xylopiia aethiopica, 
Zingiber officinale and Piper guineense(300mg/ml) could be used as food supplements and anticoccidial in poultry industry, 
since the research proved that the extracts are potent and not harmful to the visceral organs of broiler chicks.

.
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