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ABSTRACT 

The indiscriminate use of anthelmintics has resulted in the establishment of parasite resistance. 

Thus, this study aimed to evaluate the anthelmintic activity of Pseudocedrela kotschi (Meliaceae) 

extract on Sokoto red goat infected with Haemonchus contortus was evaluated. The plant 

material was extracted using 90% ethanol. Twenty five (25) to thirty (30) dewormed goats were 

artificially infected with approximately 2000 infective larvae of H. contortus. After confirmation 

of infection and determination of initial the egg per gram of feaces (EPG), the animals were 

divided into 6 groups (A, B, C, D, E and F) of 5 animals’ each. Group A served as the positive 

control and was tested with a single dose (10mg/kg) of Albendazole. Graded doses of the ethanol 

extract of the plant (100mg/kg, 200mg/kg and 300mg/kg/body weight) were administered to 

groups B, C and D for four weeks which commenced on day 21 post-infection. Groups E and F 

served as the infected/untreated and uninfected/untreated controls respectively. Body weight 

(BW), EPG, and some haematological parameters (PCV, WBC, Hg and RBC) were determined 

in the goats prior to treatment and once a week, for a 4-week period. A significant reduction 

(p<0.05) in EPG at 200mg/kg and 400mg/kg concentrations were recorded among all the 

groups by Day 42 post-infection. The BW of the treated goats decreased significantly by Day 28 

post infection compared with values recorded on Day 0 and elevated by Day 42 post infection 

following treatment with the plant extract. Similarly, a significant (p<0.05) decrease in values of 

the tested haematological parameters were recorded by Day 28 post infection and appreciated 

(p<0.05) by Day 42 post infection, which may be an indication that the phytoconstituents present 

in the plant have some healing effects on wounds and varicose ulcers caused by the activity of 

the blood sucking H. contortus and can improve the resistance of tissues to infection. The study 

has revealed that the ethanolic extract of P.kotschyi exhibited anthelmintic potentials at the 
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concentrations tested since a dose dependent reduction in EPG was observed post treatment. 

However, further studies on the toxicity and the establishment of adequate doses for other 

ruminant are required. 

 

Keywords: Pseudocedrela kotschyi; Anthelmintic; Haemonchus contortus 

 

INTRODUCTION 

Diseases caused by helminth parasites in small ruminants continue to be a major economic loss 

both in the tropics and subtropics (Wanzala, et at., 2005). Among different types of helminths, 

nematodes are the most important, as far as their prevalence and adverse effects are concerned. 

They cause retarded growth, lowered productivity (Perry & Randolph, 1999), mortality and 

economic losses which adversely affect the livelihood of marginal farmers. Haemonchus 

contortus is the highly pathogenic nematode parasite of small ruminants capable of causing acute 

disease and high mortality (Perry & Randolph, 2002; Githiagia et al., 2005). 

 

The major control strategy adopted over the past five decades against this parasite is the repeated 

use of synthetic anthelmintics. However, literacy and or unfamiliarity with these drugs, resulting 

in incorrect usage and adaptation of the parasite to the drugs, is now strongly questioned because 

of the increasing development of resistance of the parasite to these compounds (Mwamaci et al., 

1995; Wayangu et al., 1996). A practical solution to this is to develop effective drugs that are 

more cost-effective, efficient and available than the conventional medicines.  This can rationally 

be approached through the study of plants with antiparasitic potentials.   

 

For many decades, plants have been used for the treatment of parasitism and in many parts of the 

world they are still used in this purpose. The used of medicinal plants for prevention and 

treatment of gastro-intestinal parasitism has its origin in ethnoveterinary medicine (Athanasiadou 

et al., 2007). In ethnoveterinary medicine, there seems to be a range of plants or plant extract 

suitable for treating almost every parasitic disease of livestock (Sawleha 2010). Considering the 

vast potentials of plants as source of anthelmintic drugs, the present study was undertaking to 

evaluate the potentials of ethanol extract of Pseudocedrela kotschyi for anthelmintic activity in 

Sokoto red goat experimentally infected with Haemonchus contortus parasite. 

 

MATERIALS AND METHODS 

Plant Collection and extraction 
Stem bark of Pseudocedrela kotschyi was collected on 18

th
 December, 2014 at Bedi in Zuru 

Local Government Area of Kebbi State Nigeria. The plant was identified and authenticated by a 

team of taxonomists of the Botany Unit, Usmanu Danfodiyo University Sokoto, Nigeria. The 

plant part was shade –dried at room temperature for 14 days and then powdered using mortar and 

pestle. Two hundred grams (200g) of the fine powder was macerated in 1.5 liters of 96% ethanol 

in 3 cycles using soxhlet extractor. The crude extract was filtered through a filter paper 

(Whatman No 1). The filtrate was concentrated and dried into semi-solid substance in a rotary 

vacuum evaporator at 30°C. The filtrate was weighed, labeled and kept in bottles in a refrigerator 

until use.  
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Phyto-chemical Analysis of the Candidate Plants 

The methods of Trease & Evans 1989 and Soforowa 1993 were used to detect the presence of 

difference chemical constituents. Secondary metabolites tested for include: tannins, flavonoids, 

saponins, alkaloids, and carbohydrates, reducing sugars, anthroquiones and steroids/triterpenes, 

glycosides. 

 

Experimental Animals 

The research was conducted using Sokoto red goat of both sexes. Ages of the animals was 

estimated to be sure that only animals between the ages of 6-18 months were used in the study 

(Chibuzo 2006). The experimental animals were maintained and housed on concrete floors at the 

small ruminant pens of the Veterinary Teaching Hospital, Usmanu Danfodiyo University, Sokoto 

Nigeria where they were fed on groundnut husk, bean hay and water provided at-libitum. During 

the two weeks acclimatization period, the animals were given the following; Ivermectin 

(0.2mg/kg/bw)) against endo and ectoparasites, Tetracycline (10mg/kg/bw) against blood 

rickettsial organisms and Diminazine aceturate (7mg/kg/bw) against piroplasms as 

recommended by the manufacturers of the respective drugs. At the end of this period, the 

animals were screened for the presence of gastrointestinal parasites as well as blood parasites. 

All experiments were carried out in accordance with international guidelines for the use of 

animals for biomedical research and welfare.  

 

Source of Experimental Parasite Stock 

H. contortus was used as the experimental parasite in this study. Gravid female H. contortus 

were harvested from the abomasums of freshly slaughtered sheep from Sokoto Metropolitan 

Abattoir.  The abomasums were opened using a sharp knife and the contents evacuated into a 

bowl containing physiological saline solution. The ingesta were washed through using a sieve of 

100 micrometer mesh size in several changes of normal saline (Eguale & Giday 2009). An 

aliquot was transferred into a Petri dish and examined under stereoscopic microscope. Gravid 

female H. contortus was identified using the identification key (Hansen & Perry 1994). The 

parasites were separated into a Petri dish and transferred into a mortar and gently grounded using 

a pestle to release the eggs. The mixture was centrifuged at 2500 rpm for ten minutes and clean 

eggs were harvested. 

 

Culture and Recovery of Infective Larvae (L3) 

Cattle faeces was sterilized at a temperature of 100
0
C for 30 minutes and allowed to cool before 

use. Clean eggs obtained from the procedure described in section 2.5 above, were mixed with the 

sterilized cattle faeces adding water until the mixture was homogenized. The mixture (sterilized 

faeces and parasite eggs) was placed in clean universal bottles. The faeces were pressed using 

pestle to exclude air spaces. The bottle covers were perforated to allow air in the mixtures and 

closed tightly and kept in dark closet under room temperature (35-40
0
C) for a period of 14 days 

(Nwosu et al., 2006). The bottles were checked every two days to be sure that the faeces 

remained moist. At the end of the 14 day period, the third stage larvae (L3) were harvested using 

Baermans technique (Soulsby 1982). 

 

Experimental Infection of donor goats  

Ten dewormed goats were infected orally with H. contortus infective larvae (L3)  obtained from 

the procedure described in section 2.6, in a 10ml syringe using sterile distilled water as a vehicle 
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given approximately 2000 L3 per animal to serve as donor animals (Eguale et al., 2007).  At the 

end of 21 day post-infection, faecal samples from the donor goats were examined for the 

demonstration of typical strongyle eggs using saturated salt flotation technique (Jørgen & Brain, 

1994). The goats that were found positive served as donor goats for subsequent cultures of the H. 

contortus L3 larvae for the in vivo anthelmintic experiments. At the end of the experiment, all the 

goats were dewormed. 

 

Experimental infection of goats and treatment with the plant extract 
Faeces and blood samples of already dewormed goats of both sexes were screened to determine 

their initial egg per gram of faeces (EPG) and blood parameters. Each goat was assigned a 

number tag and its records maintained for each goat accordingly. The experimental goats were 

artificially infected with an estimated dose of 2000 H. contortus L3 orally in 10ml syringe. 

Twenty one days post-infection, faecal and blood samples were taken from each tagged goat to 

determine the establishment of infection and the post-infection EPG and blood parameters 

respectively. Only the positive animals and their records were used in the study except the 

uninfected/untreated control. The goats were then assigned to six groups (A, B, C, D and F) of 

five animals each. The concentrations of the ethanolic extract doses of the plant were prepared 

from the stock extract based on the individual weight of goats and administration of the extract, 

which commenced on day 21 post-infection, followed this order: 

 Group A: received single dose of 10 mg/kg  Albendazole and served as positive control,  

 Group B: received 100mg/kg body weight of the extract,  

 Group C: received 200mg/kg body weight,  

 Group D: received 300mg/kg body weight, 

 Group E: served as the infected/untreated control, 

 Group F: remained the un-infected/untreated control. 

 

Clinical changes in goats 

Twenty one days after infection with the larvae, the animals were monitored weekly for four 

weeks for the study of blood parameters, egg per gram of faeces and body weight according to 

standard criteria. Faecal samples were collected per rectum every week and evaluated using the 

Mc Master technique for demonstration of the presence of infection and to provide a quantitative 

estimate of the egg output.  At the end of the experiment, all the goats were dewormed 

 

Statistical Analysis 

Data obtained was expressed as means standard deviation (± SD). Analysis of Variance 

(ANOVA) was used to test the significance of difference between the results of the treated, 

untreated and control groups using a computer software package (SPSS version 20.1). The 

difference was considered significant at the conventional level of significance (p<0.05). 

 

RESULT 

Phytochemical Analysis 
Result of the phytochemical screening of the ethanolic extract of P. kotschyi revealed the 

presence of chemical compounds such as, flavonoids, saponins, glycosides, terpenes, steroids, 

alkaloids, tannins, reducing sugar and carbohydrates.  
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In vivo Anthelmintic Activity 
Table 1 showed the mean EPG of goats infected with H. contortus and treated with graded doses 

of P. kotschyi and their controls. In Animals treated with Albendazole, a peak mean EPG of 

2,476±175.52 recorded by day 21declined significantly (p<0.05) to 125±25.00 by Day 35 and 

was completely eliminated by Day 42 post-infection.  

 

In animals treated with 100mg/kg, the peak EPG recorded (2.470±180.12) by Day 21 post-

infection declined (986±109.46) significantly by Day 42 post infection. In the group treated with 

200mg/kg of P. kotschyi, a peak mean EPG (2,486±174.31) was encountered by Day 21 post-

infection. Following treatment with the extract it declined (p<0.05) to 343±35.98 by Day 42 

post-infection. Animals treated with 400mg/kg recorded a maximum faecal egg count reduction 

(128±13.87) by Day 42 post-infection. In the infected control, a peak mean EPG of 

2,484±357.12 increased (p<0.05) without abatement to 2,692±212.03 by Day 42 post-infection, 

while no eggs were seen in the faeces of the uninfected control. 

 

This result showed a significant (p<0.05) reduction in faecal egg count of treated animals 

compared with the infected/untreated control. This is evident by a dose depended significant 

decline in the mean peak egg count of all treated animals by Day 42 post infection observed  in 

this study. The reduction in faecal egg count were found to be highest in Albendazole treated 

animals compared with the animals treated with the plant extract, which signified that the control 

drug (Albendazole) is more effective than P. kotschyi for the concentrations tested in this study. 

 

Effect on mean body weight (kg) of goats 

Variable weight changes were observed in the experimental animals as presented in Table 2. The 

Albendazole treated group gained weight just like the un-infected control. However, significant 

mean body weight decrease (14.02±4.05, 14.20±3.98) was recorded for animals treated with 

200mg/kg and 400mg/kg plant extract by day 28 post infection and appreciated (14.99±3.90, 

15.28±4.03) significantly (p<0.05) by Day 42 post infection. On the other hand, the values in the 

uninfected control (Group F) remained fairly constant. The changes in weight observed in treated 

animals in this study were dose dependent. 

 

Effects on some haematological parameters of goats 

Results of the effect on PCV, Hb, RBC and WBC of the experimental goats are presented in 

Tables 3, 4, 5 and 6. Animals treated with the plant extract and Albendazole had a significant 

(p<0.05) reduction in the PCV values by Day 28 post- infection. Following treatment, the values 

significantly appreciated by day 42 post infection. The mean peak PCV values (31.40±2.40) of 

animals in the untreated group declined (22.20±1.01) significantly, while those of the uninfected 

control remained fairly constant (Table 3). 

 

In the same manner, both the plant extract and Albendazole treated animals had a significant 

(p<0.05) decrease in Hb concentration by day 28 post-infection, which later increased 

significantly (p<0.05) from days 35 to Day 42 post infection (Table 4). There was no significant 

difference (p<0.05) between the Albendazole treated group and the groups treated with the plant 

extract (Table 4). 
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Similarly, a significant (p<0.05) decrease in RBC values of the infected animals was also 

observed by Day 28 post-infection. However after treatment with the plant extract and 

Albendazole, significant (p<0.05) increases in the values were recorded. Animals treated with 

200mg/kg and 400mg/kg of the plant extract, differed significantly with the group treated with 

100mg/kg (Table 5). 

 

The effect on WBC in the experimental goats showed significant (p<0.05) increased values by 

day 21 post-infection compared with Day 0. However, the values decreased significantly 

(p<0.05) by Day 42 post infection almost near to their pre-infection values of Day 0. Decline in 

WBC values observed in this study differed significantly between Albendazole and plant extract 

treated groups. Similarly, the decrease differed significantly between all the treated groups and 

the infected/untreated control (Table 6). 
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Table 1: Effect of P. kotschyi Ethanol extract on Mean Faecal Egg Count (EPG) in Goats Infected with H. contortus. 

                                                        

                                                                                                     Mean faecal egg count (EPG) 

                                                                                 Post- administration duration (days) 

                        Group    Concentration           0                  21                       28                        35                  42           

                                      A          10 (mg/kg)            00±00
 
      2476±175.52

a
      385±12.29

b
         125±25.00

c
       00±00

d
    

                                      B          100 (mg/kg)          00±00
 
      2470±180.12

a 
     1982±58.00

b
       1320±93.70

c
     986±109.46

d
         

                                      C          200 (mg/kg)          00±00
 
      2486±174.31

a
      1602±147.54

b
     987±42.76

c
       343±35.98

d
 

                                      D          400 (mg/kg)          00±00       2487±177.12
a
      1204±12.83

b
       412±70.44

c
      128±13.87

d
 

                                      E        Infected control       00±00      2484±35412
b
       2596±321.09

a 
    2698±318.82

a
   2697±212.03

a 
       

                                      F     Uninfected control     00±00          00±.00
a
                00±.0

a
                 00±00

a
        

 
      00±00 

                        Values are the mean values ± standard deviation of 5 goats.  

                             Means with different letters column wise, differ significantly (p<0.05) 

                   

 

                 

                   Table 2: Effect on Mean Body Weight (kg) of H. contortus Infected Goats before and after  

                                     Treatment with the Ethanol Fraction of P. kotschyi               

                                                                        

                                                                                                              Mean body weight (kg) 

                                                                                                    Post administration duration (days)    

                      Group     Concentration               0                      21                    28                     35                     42          

                      A           10 (mg/kg)            15.40±5.89
ab

     15.20±5.38
b
    15.30±5.50

b
      15.50±5.56

a
       15.95±5.71

a
         

 

                      B           100 (mg/kg)          15.40±3.20
a
      14.51±3.60

a
     14.40±3.84

a
      14.31±3.32

a
       14.33±3.47

b
        

                      C           200(mg/kg)           15.02±3.74
a
      14.81±3.52

a
     14.02±4.05

b
      14.63±4.03

a
       14.99±3.90

a 
       

                      D           400 (mg/kg)          15.45±3.74
a
      14.72±3.35

a 
    14.20±3.98

b 
      14.69±4.01

a 
      15.28±4.03

a
          

                      E        Infected control        15.80±3.70
a 
     14.86±3.92

a
     13.40±3.72

b
       13.32±3.70

b 
     13.01±3.89

b
       

                      F      Uninfected control     14.40±3.20
a
      14.60±2.73

a 
     14.91±2.78

a
      15.44±2.88

b 
      15.51±3.05

b  
                   

                      Values are the mean values ± standard deviation of 5 goats.   

                       Means with different letters column wise, differ significantly (p<0.05) 
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        Table 3: Mean Packed Cell Volume (PCV) (%) of Treated and Untreated Goats as Affected by Ethanol 

                                    Fraction of P. kotschyi. 

   

                                                               Mean Packed Cell volume (PCV) 

                                                                                      Post- administration duration (days) 

           Group   Concentration                   0                     21                   28                    35                       42           

           A         10 (mg/kg)                31.80±1.30
a
     30.01±1.14

b
    28.44±1.30

c
      29.98±1.84

b
       31.72±0.84

a
       

           B         100 (mg/kg)              31.20±1.93
a
     29.41±1.14

a
     25.60±1.79

b
     26.22±1.81

b
        26.98±0.59

b
      

           C         200 (mg/kg)              32.01±1.60
a
     28.85±1.02

b
     26.01±1.00

c 
    28.71±2.08

b
        30.65±3.07

a
      

           D         400 (mg/kg)              32.11±1.70
a
     28.40±1.41

b
     27.60±1.40

b   
   28.80±2.21

b
        31.99±0.85

a
       

           E        Infected control          31.40±2.40
a
     30.00±1.63

a 
    27.20±1.79

b  
    24.03±1.41

c
        22.20±1.01

c
       

           F       Uninfected control      32.21±1.92
a  

    32.22±1.73
a  

   33.07±1.09
a 
     33.47±0.89

a
        33.49±0.89

a
       

           Values are the mean values ± standard deviation of 5 goats.  

           Means with different letters column wise, differ significantly (p<0.05) 

                             

                            

  

          Table 4: Mean Haemoglobin (Hb) Concentration (g/dl) of Treated and Untreated Goats as Affected  

                                                   by Ethanol Fraction of P.  kotschyi. 

 

                                                                             

                                                                                   Mean Haemoglobin (Hg) Concentration (g/dl)     

          Post- administration duration (days) 

              Group      Concentration                    0                  21                   28                  35                    42          

              A             10 (mg/kg)               10.96±1.76
a
    10.24±1.21

a
     9.54±1.02

b
     9.94±1.29

b
      10.54±1.39

a 

              B             100 (mg/kg)             11.28±0.95
a
    10.08±1.02

b
     9.56±0.83

c
     10.06±1.45

b
    10.20±1.40

b
        

              C             200 (mg/kg)             11.76±0.93
a
    10.02±1.22

a
     9.06±0.99

b
     9.74±1.01

b
      10.22±0.20

a
        

              D            400 (mg/kg)              11.28±1.29
a
    10.24±1.25

b
     9.30±2.18

c
     9.90±1.27

b
      10.89±0.29

a
         

              E           Infected control          11.60±0.63
a
    10.78±0.65

b
     9.20±1.41

c
     8.60±1.03

d
      7.90±1.27

e
          

              F          Uninfected control      11.30±0.73
a
     11.32±0.73

a
    11.40±0.69

a 
  11.36±1.04

a
     11.36±0.69

a
                                              

            Values are the mean values ± standard deviation of 5 goats.  

            Means with different letters column wise, differ significantly (p<0.05) 
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                 Table 5: Mean Red Blood Count (RBC) (x10
6
mm

3
) of Treated and Untreated Goats as Affected by  

                          ethanol extract of  P. kotschyi. 

  

                                                                               Mean Red Blood Count (x10
6
mm

3
) 

                                                                               Post- administration duration (days) 

            Group       Concentration             0                        21                      28                     35                     42          

            A               10 (mg/kg)         8.32±0.75
a 
       6.24±0.29

a 
        6.40±1.02

a 
        7.48±0.38

a 
        8.20±0.79

a
   

            B               100 (mg/kg)       8.28±0.36
a
        7.30± 0.65

a  
       6.10±0.41

b  
       6.74±0.91

a 
        6.94±0.30

a
    

            C               200 (mg/kg)       8.50±0.43
a
        6.18±0.45

b
         6.26±0.40

b
        6.60±0.45

b
        7.37±1.01

a
   

            D               400 (mg/kg)       8.50±0.36
a
        6.19±0.45

b
         6.90±0.53

b
        7.58±0.43

a
         7.65±0.37

a 
   

            E                Inf/cont             8.30±0.33
a
        6.18±0.49

b 
         4.48±0.59

c
        3.65±1.84

c
        3.03±0.38

c  
  

            F               Uninf/cont          8.58±0.49
a 
       8.68±0.51

a
          8.76±0.67

a
        8.78±0.86

a
        8.74±0.69

a 
  

            Values are the mean values ± standard deviation of 5 goats.  

              Means with different letters column wise, differ significantly (p<0.05) 

 

                                           

            Table 6: Mean White Blood Count (WBC) (x10
3
) of treated and untreated Goats as affected by  

                ethanol fraction of P. kotschyi. 

                                                       

                                                                                   Mean White Blood Count (x10
3
) 

                                                                                    Post- administration duration (days) 

           Group   Concentration                   0                        21                    28                     35                       42 

             A         10 (mg/kg)              10.76±0.64
a
        15.22±1.80

b
       7.30±1.04

c
       7.28±1.58

c
         9.20±0.98

d
          

             B         100 (mg/kg)            11.14±0.89
a
        13.18±1.01

b
       6.62±0.90

c
        6.92±0.97

c
        8.72±0.87

d
          

             C         200 (mg/kg)            10.04±1.25
a
        14.72±0.94

b
       7.96±

c0.66
          9.13±0.75

a
        11.63±0.60

e
        

             D         400 (mg/kg)            10.28±1.28
a
        14.82±0.80

b
       7.98±0.90

c
        9.42±0.75

a
        11.98±1.00

e
        

             E          Inf/cont                   10.46±1.09
a
        14.86±1.43

b
      11.74±3.07

c
      7.90±0.14

d
        5.75±1.06

e
          

             F         Uninf/cont               10.82±1.26
a
        10.86±1.24

a
       10.90±1.21

a
      10.94±1.18

a
      10.98±1.15

a
                  

                 Values are the mean values ± standard deviation of 5 goats.  

                 Means with different letters column wise, differ significantly (p<0.05) 
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DISCUSSION 

The result of the present study indicated that the ethanolic extract of P. kotschyi could result in 

the mortality of adult H. contortus. The significant reduction in EPG in goats treated with the 

extract by Day 42 post-infection gave an indication of the plant’s effectiveness in killing H. 

contortus parasite, although, none of the concentration caused 100% mortality. This result agrees 

with a finding (Emaruk & Olila 2006) who reported the anthelmintic effect of P. kotschyi on 

Ascaris suum in vitro. The decrease in EPG recorded in this study suggests an active principle 

that may have anthelmintic potentials. Phytochemical screening of the ethanolic extract of the 

experimental plant revealed the presence of tannins, anthraquinones, triterpenoids, glycosides, 

saponins, flavonoids, alkaloids and resins, which agrees which agrees with similar findings of 

(Otimenyin et al., 2004; Alhassan et al., 2014). Tannins which were present in the plant were 

reported to have inhibitory effect on gastrointestinal nematodes (Molan et al., 2002). Two 

hypotheses to explain the effect of tannins against parasitic gastrointestinal nematodes in 

ruminants have been reported: 

i. That tannins might directly affect, by pharmacological process, the biology of the worms 

and consequently modulate the epidemiology of gastrointestinal nematode infection; 

ii. Alternatively, tannins may act indirectly, through the improvement of the host response 

against the worms. Because of their binding ability, tannins protect proteins of the 

ruminant, consequently, favouring the increase in intestinal protein/peptide flow and 

amino acid absorption. It is known that any increase in the metabolizable proteins favours 

the two components of the host response (resistance and resilience) to nematodes (Coop 

& Kyriazakis 2001; Athanaiadou & Kyriazakis 2004). 

 

Based on the first hypothesis, a study conducted by Brunet et al. (2008) has put some insight on 

the interactions between tannins and the infective larvae. The data indicated that the presence of 

tannins disturbed the two early steps of nematode establishment, first the larval exsheatment and 

second, the penetration of the exsheated larvae in the digestive mucosae.  Another phytochemical 

found in the plant was saponins. The antiparasitic activity of various plants that contain saponins 

has been described (Chapagain et al., 2008). The associated mechanism of action may be due to 

the destabilization of membranes and increased cell permeability (Frances et al., 2002), because 

saponins consist of a sugar moiety linked to a hydrophobic aglycone (triterpenond or steroid) and 

are characterized based on their ability to reduce the surface tension of water in addition to their 

detergent emulsifying properties (Botura et al., 2011).  

 

The loss of weigh seen in this study is not surprising because usually haemonchosis have been 

reported to come with weight loss which is caused by different factors. One of which is the 

impairment of animal productivity through reduction in food intake, efficiency of absorption of 

food nutrients, thus disturbing protein metabolism and availability, reduces absorption and 

retention of minerals in the animal, consequently leading to anaemia and hypoproteinaermia on 

the metabolic reserves and erythropoietic potentials of the infected animals (Githiagia et al., 

2005; Shakya 2007). The significant elevation in body weight of the experimental animals by 

Day 42 post-infection may be due to the presence of the active principles of tannins, saponins 

and flavonoids in the plant sample. Tannins have healing effects on wounds and varicose ulcers 

and improve the resistance of tissues to infection (Igboko 1983; Anthanasiadou et al., 2001). 

Saponins, being a principle with varied pharmacological effects including aiding in the 

absorption of nutrient, readily increases the permeability of the mucosal cells of the small 
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intestine, thereby facilitating the uptake of minerals to which the gastrointestinal tract would not 

normally be permeable (Frances et al., 2002; Johnson et al., 1986) and this could be partly 

responsible for the significant appreciable gain in weight following treatment of P kotschyi 

extract.  

 

Administration of the ethanolic extract of P. kotschyi to the experimental goats was associated 

with decrease in the values of PCV, RBC, Hb and WBC by Day 28 is similar to other works 

(Sujon et al., 2008; Camila et al., 2012). Significant reduction of these parameters could be due 

to the fact that anaemia is a significant feature of haemonchosis (Maria 2006). The 

haematophagus effect of the parasite is capable of removing about 0.05lm of blood per day by 

ingestion and seepage from lesions (Soulsby 1982). A sheep with 5000 H. contortus worms may 

lose about 250ml of blood daily (Abbott et al., 2009). In this study, the PCV, Hb and RBC 

values were observed to improve following treatment with the plant extract and Albendazole by 

Days 35 and 42 post-infection respectively, which agree with other findings (Botura et al., 2011). 

This improvement could be as a result of the presence of flavonoid that inhibit inflammation or 

possibly stimulate haemonpoiesis. Active principles like flavonoids have been reported to have 

influence on arachidonic acid metabolism thus could have anti-inflammatory, antiallergic, 

antithrombotic or vasoprotective effects (Nainwal et al., 2011). Other reports have also shown 

the beneficial effects of flavonoids on blood capillaries which include helating metals thereby 

sparing ascorbate from oxidation, prolongation of epinephrine action by the inhabitation of O-

methyl transferase, stimulation of pituitary-adrenal axis and acting on the aggregation of 

erythrocytes (Robbins 1973). The effects of these active principles may be an explanation for the 

rise in the values of PCV, RBC and Hb values following treatment with the plant extract. The 

rise in WBC value following treatment with the extract may be suggestive of the extract’s effect 

on the immune system. Saponins have been known to act as immunostimulantors, thereby 

justifying their use as adjuvant in vaccine development (Campell 1993; James & Peace 1998). 

 

Conclusion  

Although P. kotschyi did not eliminate H. contortus completely as observed with the reference 

drug (Albendazole), this finding has revealed that the ethanolic extract of P. kotschyi exhibited 

anthelmintic potentials at the concentrations tested. It is evident from this result that the plant 

extract can reduce the level of worm burden, improve the state of blood parameters as well as 

improve the body weight status of the treated animals. It is also expected that morbidity and 

mortality caused by helminthiasis may reduce in treated animals compared to the untreated. 

Therefore, the identification of novel promising anthelmintic plant extracts such as P. kotschyi 

may contribute for the development of phytotherapic products that could be more cost effective 

and more accessible and provide a lower risk of resistance than the synthetic anthelmintics 

currently employed. The phytochemical screening of experimental plant revealed the presence of 

a wide range of phyto-constituents which include; tannins, saponins and flavonoids, some of 

which have been reported to possess anthelmintic activity. Based on the above conclusion, 

further research to isolate the active components(s) contained in the  plant and establish the 

mechanism of action, and a need to conduct detailed toxicological studies of the extract are 

recommended. 
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