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Abstract:The comparative studies on anthelmintic potency of
Carica papaya seeds was investigated in naturally infected Red
Sokoto goats. Forty Red Sokoto goats (average 12 ± 0.25 kg body
weight) infected naturally with helminthes were used to compare
anthelminthic potency of Carica papaya seeds in aqueous and
crude extract forms and Thiabendazole treatment against intestinal
worms. The animals were randomly assigned into four treatment
groups (A, B, C and D) consisting of 10 Red Sokoto goats
per group. The animals in group A were not treated (negative
control) while B undergone thiabendazole anthelmintic treatment
(positive control). Groups C and D were given the powdery and
aqueous forms of C. papaya seed extract via feed at 300 mg/
kg body weight/day and at 1:10 ml (w/v) of water respectively
for 3 days. Before anthelmintic treatments and 1st and 2nd weeks
after administering the anthelminthics, faecal and blood samples
were collected for parasitological and haematological analysis.
Data collected were subjected to one-way ANOVA. Treatments
of both aqueous and powdery forms of C. papaya seed extract
resulted a significant increase (p < 0.05) in packed cell volume
(PCV), red blood cell (RBC) and haemoglobin concentration and
lymphocyte counts. Conversely, there was significant (p > 0.05)
decrease in the eosinophil counts. The reduction in the faecal
egg counts of helminth when C. papaya seed extracts applied
was significantly (p < 0.05) comparable to those obtained for
Thiabendazole treatment. However, the efficacy of aqueous form
of C. papaya seed extract was more significant (p < 0.05) than
the crude (powdery) extract administered via the feed. The study
therefore concludes that C. papaya seed extracts have comparable
anthelmintic potency to Thiabendazole and that aqueous forms
were more efficient than powdery forms when administered in
Red Sokoto goats as an alternative to anthelmintic to synthetic
dewormers in rural areas in controlling helminthosis.
Keywords: Carica papaya seeds, Red Sokoto goats, Helminths,
Anthelmintics, Thiabendazole.

INTRODUCTION
Goats are small ruminants which play a significant role in
the food chain and overall livelihoods of rural households
especially in developing countries (Lebbie, 2004; Alhaji
and Odetokun, 2013). These animals can be reared for
various reasons such as income generation, religious
purposes, household consumption and as a security against
crop failure (Maikasuwa and Jabo 2014). Goat contributes
between 16 – 24 % of domestically produced meat in
Nigeria (Okewu and Iheanacho, 2015). Despite the huge
potential in small ruminant farming, there are challenges
of diseases, parasites and lack of adequate nutrition (Chah
et al., 2013). Gastro intestinal parasites are one of the most
neglected areas of veterinary care in Africa (Adedeji et al.,
2013). This is partly due to the fact that the clinical signs of
the infection are less obvious than other disease conditions.
For instance, severe helminthoses such as Haemochus
contortus infection causes anemia in goats (Ameen et
al., 2006), and if not treated, leading to death of infected
animals. There are conventional anthelmintic drugs against
gastrointestinal parasites of small ruminants, the efficacies
of conventional medicaments against parasitic diseases
have been reported with variable success (Basu and Haldar,
1994). However, the toxic effects of these chemicals on
humans (Murray et al., 1992), development of resistance
to it by target parasites (Maingi et al., 1996) as well as high
cost of drugs (Chema et al., 1990) paved way for herbal
remedies as reasonable alternatives.
Fajimi and Taiwo, (2004) reported that herbal therapies
are natural products thus making them environmentally
friendly and cheap. Carica papaya (Linn), commonly
known as papaya is a fruit crop cultivated in tropical and
subtropical regions, and well known for its nutritional
benefits and medicinal applications (Ming et al., 2008).
The antimicrobial, antifungal, larvicidal (Wabo et al.,
2011) and antiprotozoal properties of C. papaya against
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Trichomona vaginalis have been reported (Calzada et al.,
2007). The seeds of Carica papaya have been evaluated as
an anthelmintic therapy against gastro intestinal nematode
worms in human (Okeniyi et al., 2007) but has not been
fully substantiated in Red Sokoto goats (Okeniyi et al.,
2007; Ameen et al., 2010). This work therefore compared
anthelmintic efficacy of C. papaya seeds in powdery and
aqueous forms against standard proprietary anthelminthics
(Thiabendazole) in Red Sokoto goat naturally infected
with gastro-intestinal worms.
MATERIALS AND METHODS
Collection and preparation of the C. papaya seeds
The seeds were collected freshly from ripe pawpaw fruits
and washed with clean water to remove dirt and other
contaminants like bacteria. The seeds were sun-dried and
grinded into a powdery form. The pawpaw seed powder of
75 g was blended into liquefaction in 150 mL of distilled
water. The mixture was then centrifuged at 1,500 rpm.
The supernatant was filtered through sterile filter paper
into a conical flask as the study extract. A 1 ml of filtrate
is expected to contain 0.5 g (500 mg/ml) of the active
ingredients of the carica seed powder.
Proprietary Anthelmintic (Thiabendazole)
The daily dose of Thiabendazole for the therapeutic use
in the Nigerian goats is 50 mg/kg body weight in divided
doses for 3 consecutive days. For an example, an animal
weighing 10 kg will receive 500 mg of active ingredient per
day (Hansen and Perry, 1990). This is amounted to 5 tablets
per day since each tablet of Thiabendazole contains 100 mg
of active ingredients.
Experimental animals
Forty Red Sokoto goats used in this study were procured
from the local market in Ogbomoso, Oyo State, Nigeria.
They were kept in concrete-floored, cleaned and separate
pens in the Ladoke Akintola University of Technology
Teaching and Research Farm, Faculty of Agriculture,
Ogbomoso, Nigeria. All the animals were fed and given
water ad-libitum. The pen was fumigated before the
animals were moved in. They were acclimated to their new
environment for two weeks before the commencement
of the experiment. All experimental protocols were
in compliance with Ladoke Akintola University of
Technology Ethics Committee on Research in Animals as
well as internationally accepted principles for animal use
and care.
Animal grouping and treatment
Forty Red Sokoto goats (average 12 ± 0.25 kg bodyweight;
12 months of age as observed using dentition method with
no history of prior deworming were used in the experiment.
The Red Sokoto goats were divided into four groups (A, B,
C and D) with 10 animals per group. The animal in group
A received no medication (control); B were treated with
Thiabendazole, the group C had the extract administered at
300 mg per day as feed additives (Hansen and Perry, 1990),
while D was drenched with the aqueous crude extract of
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C. papaya at 1:10 ml (w/v) of water. Both the drug and
the extracts were administered for 3 consecutive days. This
procedure was repeated after 2 weeks.
Haematological and parasitological analysis
Faecal sample of each goat was collected in labelled sterile
universal bottles for identification of the type of helminths
eggs present using flotation techniques. Blood samples were
also collected from each animal into labelled EDTA bottles
for haematology. After 2 weeks of initial stabilization, the
pretreatment haematological and coprological evaluations
were made. The flotation method, (Hansen and Perry,1990)
which involved the use of salt (NaCl) water, was used
to determine the presence of helminth eggs in the faecal
samples, while the modified McMaster egg-counting
technique was used for nematode counts. Blood samples
were collected from the jugular vein of each goat using
5 ml syringes and 25-gauge needles into appropriately
labelled EDTA bottles. Estimation of haemoglobin (Hb)
concentration was by Sahli’s method . Erythrocytes
and leucocytes were counted manually using Neubau’s
haemocytometer (Jain,1986). Packed cell volume (PCV)
was determined conventional microhaematocrit method in
which leucocyte differential counts were also determined
(Mitruka and Rawsley, 1977; Jain, 1986).
Statistical analysis
The data obtained from the coprological and haematological
evaluation were expressed as the mean of parameters ±
standard error (SE). Differences between means were
evaluated using the Analysis of Variance (ANOVA) using
completely randomized design by SAS package (2004) and
the significance of the treatment values was separated by
Duncan multiple range test at (p < 0.05) (Field, 2009).
RESULTS
Faecal Egg Counts
Initially, that all the Red Sokoto goats were heavily
contaminated with worms ranging from Haemochus
contortus, Oesophagostomum sp., Trichostrogylus sp. and
Cooperia sp.. All the worms were cleared after the first dose
in groups B and D, and following the second treatment in
group C. There was a significant reduction (p < 0.05) in
egg counts in group C and D compared with the negative
control (Group A) (Table 1).
Haematology
Haematological report showed that before treatment, the
PCV mean values for animals in groups A, B,C and D
were 19.00 ± 0.6, 24.50 ± 0.8, 20.0 ± 0.6 and 24.00 ± 1.2
respectively. After treatments, these parameters showed
a significant increase. The haemoglobin values before
treatment in groups A, B, C and D were 6.6 ± 0.2, 8.3 ±
0.4, 7.4 ± 0.3 and 7.5 ± 0.4 respectively. After treatments,
this parameter too showed a significant increase. In the case
of the red blood cell (RBC), the mean values for groups
A, B, C and D before treatment were 6.7 ± 0.1, 8.2 ± 0.5,
7.2 ± 0.3 and 7.8 ± 0.3 respectively. The RBC also showed
a significant increase following the treatments in tandem
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Table 1: Helminths’ faecal egg counts in naturally infected Red Sokoto Goats treated with the drug, Carica papaya seed powder and
aqueous extract.
Faecal egg counts (mean ± SE)(per gram of faeces)
Haemonchus contortus

Oesophagostomum spp

Cooperia spp

Trichostogylus spp

Groups

Pretreatment

# st

1 Application

## nd

2 Application

A

2400 ± 1.2

2500 ± 0.6

2600 ± 0.2

B

2300 ± 0.6

0.00

0.00

C

2200 ± 1.7

*700 ± 0.4

0.00

D

2300 ± 1.2

0.00

0.00

A

400 ± 0.4

600 ± 2.6

600 ± 0.4

B

500 ± 0.6

0.00

0.00

C

600 ± 0.5

*100 ± 0.1

0.00

D

400 ± 0.2

0.00

0.00

A

1200 ± 0.4

1000 ± 0.1

1200 ± 0.2

B

1000 ± 0.4

0.00

0.00

C

1200 ± 0.6

*700 ± 0.4

0.00

D

1200 ± 0.5

0.00

0.00

A

800 ± 0.4

1200± 0.3

1200± 0.4

B

600 ± 0.2

0.00

0.00

C

800 ± 0.5

*700± 0.4

0.00

D
700 ± 0.4
0.00
0.00
2 weeks after the 1st application of drug/C. papaya in powder and aqueous extracts;
* indicates significant difference (P<0.05) between animals in A,B,C and D after 1st application of drugs/C.papaya in powdery and
aqueous extracts.
#

2 weeks after the 2nd application of drug/C. papaya in powder and aqueous extracts.

##

Table 2: Haemograms of Red Sokoto Goats naturally infected with helminthes and treated with Drug/Carica papaya seed in powder
and aqueous form

Blood Parameters

Groups

Pretreatment

# st

##

PVC (%)

A

20.00 ± 0.4

19.00 ± 0.2

18.00 ± 0.4

B

22.00 ± 0.6

28.00 ± 0.5

30.00 ± 0.5

C

20.00 ± 0.6

25.00 ± 0.4

29.00 ± 0.3

D

21.00 ± 0.4

28.50 ± 0.6

32.00 ± 1.2

A

7.2 ± 0.5

7.1 ± 0.7

7.2 ± 0.2

B

7.2 ± 0.3

9.2 ± 0.2

10.4 ± 1.2

C

7.1 ± 0.6

9.1 0.1±

9.5 ± 0.1

D

7.2 ± 0.1

9.4 ± 0.5

9.8 ± 0.6

A

8.2 ± 0.4

8.0 ± 0.6

7.8 ± 0.4

B

8.1 ± 0.6

9.6 ± 0.4

10.2 ± 0.5

C

8.0 ± 0.4

9.7 ± 1.2

10.4 ± 1.3

D

8.2 ± 0.4

9.7 ± 1.2

10.4 ± 1.3

A

50 ± 0.5

45 ± 0.6

40 ± 0.5

B

50 ± 0.2

55 ± 0.5

56 ± 1.2

C

52 ± 1.2

54 ± 0.2

56 ± 0.5

D

52 ± 1.4

56 ± 0.2

58 ± 0.4

A

2.1 ± 0.2

2.2 ± 0.2

2.3 ± 0.2

B

2.1 ± 0.4

0.00

0.00

C

2.2 ± 0.6

1.2 ± 0.4

0.00

Hb (g/dL)

Rbc x (106/mm3)

Lymphocytes (%)

Eosinophil (%)

1 Treatment

D
2.3 ± 1.2
0.00
#
2 weeks after the 1st application of drug/C. papaya in powder and aqueous extracts;
##
2 weeks after the 2nd application of drug/C. papaya in powder and aqueous extracts.

2nd Treatment

0.00
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with first two parameters. Moreover, lymphocyte mean
values likewise showed increasing levels while eosinophil
values decreased following the treatments (Table 2).
DICUSSION
The powder and aqueous extracts of C. papaya
administered in this study caused a significant reduction in
the worm infection among the goats. The goats in group
D particularly experienced more significant reduction in
worm infection than goats in group C following the second
application. This observation may probably be due to the
fact that animals may not pick enough and sufficient active
ingredients being fed during the first week of application
in additive forms unlike oral doses that were drenched
directly into the gastrointestinal tract where helminthes in
the intestinal tract had direct contact with the extract. This
is corroborated by the findings of Okeniyi et al., (2007)
who reported 71 - 100% worm clearance in asymptomatic
children administered with C. papaya seeds and honey.
Carica papaya seeds contain many biologically active
compounds mainly parpain and benzylisothiocyanate
(Nwofia et al., 2012). Moreover,the seeds have high crude
protein, good source of minerals such as magnesium,
phosphorus and calcium. The presence of some
antinutritional factors such as taninis, trypsin inhibitors,
phytic and oxalate were also noted (Elezuo et al.,2012). The
effects of the powdery and aqueous extracts of C. papaya
seeds were not pronounced on the worms than those of
proprietary anthelimintics in the present study perhaps may
attributed to the low bioavailability of active compounds
that normally characterized medicinal plants (Deepthi et
al., 2013). Administration of the drug and extracts resulted
in a remarkable improvement in the haematological
parameters of animals in Groups B, C and D. In addition to
the reduction in worm burden, C. papaya seeds have also
been reported to contain minerals and vitamins which are
essential for haemopoiesis (Nwofia et al., 2012). The total
reliance on imported proprietary drugs can be reduced by
introducing herbal remedies such as powder and aqueous
extracts of C. papaya. Introducing herbal remedies also
could reduce the risk of drug resistance to some extent.
CONCLUSION
The study proved that the seeds of Carica papaya has
comparable anthelmintic effect to proprietary anthelmintics
(Thiabendazole) in Red Sokoto goat. However, further
research is needed to isolate the active ingredient
responsible for the anthelmintic effect and to improve its
bioavailability.
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