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Abstract

Anthelminthic resistance remains a major hindrance
in controlling gastrointestinal parasites. Hence the
need for alternative, more ecofriendly and readily
affordable solutions. This paper evaluates the
anthelmintic effect of Zingiber officinale (ginger)
powder on the parasitic load of pigs experimentally
infected with an association of Strongyloides ransomi,
Hyostrongylus rubidus, Trichostrongylus axei and
Globocephalus urosubulatus. A total of 24 pigs of
two months old were randomly allocated to four
treatment groups (G1 to G4). All the four groups were
infected with 2650 L3 larva. Group 1 (the negative
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control, TO-) was not treated. Group 2 (the positive
control, TO+) was treated with Mebendazole. Group
3(T1) was treated with 12.5g/kg of ginger crude
powder and Group 4(T2) was treated with 25g/kg of
ginger crude powder. For Strongyloides ransomi eggs,
the treatment with 25g/kg of ginger (T2) showed the
highest fecal egg count reduction (FECR) of 92.6%
followed by treatments with 12.5g/kg of ginger (T1)
and treatment with mebendazole (TO+) with a FECR
of 83.4% and 72% respectively. Also, treatment with
25g/kg of ginger (T2) showed the highest FECR of
92% followed by treatments with 12.5g/kg of ginger
(T1) and treatment with mebendazole (TO+) with
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FECR of 89.4% and 73.8% respectively for strongyle
eggs. The dose of 25g/kg of ginger powder was
effective in reducing egg shed and keeping the
parasitic load of Strongyloides ransomi and strongyle
eggs constantly low for six weeks after treatment.
Therefore, 25g/kg of ginger powder could be
administered every six weeks to reduce the parasitic
load of the studied nematodes.

Keywords: Ginger powder; Strongyloides ransomi;
Strongyles; FECR; Pigs

1. Introduction

Gastrointestinal nematodes are responsible for
substantial loss in the production of swine and other
livestock species. They are a major impediment to
efficient and profitable livestock production [1, 2], by
causing economic losses due to reduced weight gains,
poor litter sizes, poor growth rates, visceral organ
condemnation at slaughter and deaths [3]. Parasitism
is very crucial in animal production but often
overlooked due to the fact that clinical signs are not

obvious.

For the past years, the control of parasites has been
based exclusively on the use of chemotherapeutic
drugs. However, the overdue existence and
mismanagement of these drugs has led to several
limitations one of which is the persistent development
of anthelmintic resistance of some parasitic strains to
most anthelmintics [4-6]. There has been an alarming
evidence of the spread of anthelmintic-resistant
parasites in different livestock species (sheep, horses,
cattle, pigs) with some farms harboring parasites that
are no longer susceptible to the commercially
available synthetic anthelmintics [7, 8]. Thus, due to

this increasing spread of drug resistance within most
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common worm populations like the strongyles [9-12]
and concerns over drug residues on meat, there is now
a growing interest in alternative sources of
anthelmintics which are more ecofriendly [13, 14].
Several studies have reported the use of various
medicinal plants against gastrointestinal nematodes.
However, most of them have only been tested in-
vitro. Also most of the plants have been tested only on
single species of parasites which is not practical
because parasites rarely exist in isolation. Thus it
seems more reasonable to proof the efficiency of such
plants against a wide range of gastrointestinal

parasites instead of a single parasite.

One of the most commonly used plants which has
been tested for its anthelmintic properties is ginger
(Zingiber officinale). Some in vitro studies [15-16 ] as
well as in vivo [17-20] studies have been carried out
to proof the anthelmintic efficacy of Z. officinale
rhizome on various parasite species. However, no
study has been carried out to evaluate the anthelmintic
effects of ginger on the evolution of egg shed by adult
worms in pigs which is important in establishing a
treatment protocol. The main aim of this study was to
evaluate the anthelmintic efficacy of Z. officinale
powder on the parasitic load of pigs experimentally
infected with an association of Strongyloides ransomi,
Hyostrongylus rubidus, Trichostrongylus axei and

Globocephalus urosubulatus.

2. Materials and Methods

2.1 Study area

The experiment was carried out at the teaching and
research farm of the University of Dschang. Dschang
is situated between the latitudes 05°22°58” and
05°30’40” N and longitudes 9°58°55” and 10°7°23”
E. It has an average altitude of 1420 m in the West
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region of Cameroon. This region experiences the
rainy season from mid-March to mid-November and
the dry season from mid-November to mid-March.
Precipitations vary between 1500 and 2000 mm/year
and the temperatures vary between 14 and 25°C.
Dschang has an average relative humility of 76, 8%
[21].

2.2 Plant material

The plant material was made of the ginger rhizome
(Zingiber officinale) harvested from the Santa sub
division in the North West region of Cameroon. This
plant is usually cultivated in the North West and
Western regions of Cameroon. The rhizomes of this
plant were bought directly from a farmer and then
were washed, cleaned and air-dried under a shade for
at least 2 weeks. The dry product was then blended

with an electric blender to obtain crude powder.

2.3 Animal material

Animals used for this experiment were 24 cross breed
pigs, two months old and having an average weight of
20Kkg. These pigs were purchased from a single local
farm. They were hosted in a raised floor piggery built
with hard wood. The piggery had four different
compartments of 6m2 (2mx3m) each corresponding to
the four different treatments. Plank feeders with a 50-
litres capacity were constructed and placed in each
compartment. Well-designed tire rings with a 30-litres
capacity were placed in each compartment to serve as

water through.

In addition to the proper hygiene and sanitation that
was carried out before and during the experiment,
vaccination against erysipelas was provided by
officials of the Ministry of livestock and fisheries
(MINEPIA) in Dschang. Also antiboitics such as
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combikel and penstrip as well as multivitamins such
as stress-vita were given to prevent interference with
other diseases.

2.4 Culture of nematode parasitic larvae

Before the experiment proper was conducted, a
presurvey was carried out, whereby pig farms in the
Dschang locality were visited and fresh faeces was
collected and analysed using the simple flotation
technique in order to identify and quantify the most
prevalent association of parasites which were
Strongyloides ransomi and strongyle parasites. Then,
a faecal culture was performed to obtain infective

larval stages as described by Soulsby [22].

Briefly, the culture was done by placing 5 grams of
positive faecal samples of faeces in Petri dishes in
layers of 2mm depth. The dishes had loose covers that
did not prevent air circulation but deterred flies and
reduced desiccation. There were two different batches
of the same sample. The first batch was incubated at a
temperature of about 27°C for 48 hours to collect
Strongyloides ransomi and Trichostrongylus axei
nematodes and the second batch was incubated for 11
days more to obtain Hyostrongylus rubidus and

Globocephalus urosubulatus L3 larvae.

After incubation, the larvae were collected using the
Baermann technique and identified under the
microscope with the help of reference keys [22, 23].
The different L3 larvae were identified to determine
the composition of the species involved in the mixed
infection which were Strongyloides ransomi,
Hyostrongylus rubidus, Trichostrongylus axei and

Globocephalus urosubulatus.
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2.5 Experimental design

This experiment consisted of 24 pigs and lasted for 4
months. At the start of the experiment, all the pigs had
an average weight of 20kg and were treated against
gastrointestinal ~ parasitism using  Mebendazole
(5mg/kg). The pigs were randomly divided into four
comparable groups of 6pigs each (3males, 3 females)
and housed per group of treatment. Males and females
of each treatment were housed separately. The pigs
were fed commercially compounded dry feed
supplied by one of the greatest feedstuff Compagnies
of the country, Societ¢ des Provenderies du
Cameroun (SPC). The pigs were also given tap water
to drink ad libitum. The feed was given to the pigs at
equal quantities (3kgs per pen) and intervals (7am and
6pm). The pigs were given an adaptation period of

one week before inducing the various treatments.

Group 1 which is the negative control (T0-) was
infected with 2650L3 larvae and was not treated.
Group 2 which is the positive control (T0+) was
infected with 2650L3 larvae and treated with
Mebendazole. Group 3(T1) and Group 4(T2) were
each infected with the same number of larvae (2650
L3) and treated respectively with 250g (12.5g/kg) and
500g(25g/kg) of ginger crude powder. The pigs were
inoculated orally using a pipette. Inoculation was
done twice. 1400L3 larvae per 5mls was collected
with Strongyloides ransomi constituting 60% and
Trichostrongylus  axei  constituting 40% and
inoculated on the third day after incubation to the
pigs. Then the second batch of 1250L3 was collected
per 5mls with Hyostrongylus rubidus constituting
55% and Globocephalus urosubulatus constituting
45% and inoculated 11 days after the first inoculation.
Therefore, a total of (2650 L3) mixed infective larvae

was inoculated orally to pigs using a pipette [24].
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Six weeks after the second inoculation, faecal
samples were collected directly from the rectum of all
the pigs to determine the presence of eggs and the
faecal egg count. Fecal culture was performed again
to verify whether the species involved in the infection
were effectively those that were used to infest the pigs
at the beginning. When all the pigs were confirmed of
shedding at least 200 epg, then various treatments
were administered. The ginger powder was
administered by mixing it in pig feed. After
administration of various treatments, faecal samples
were collected twice a week for 3 months to evaluate

the evolution of egg shed.

2.6 Fecal egg reduction test (FERT)

Plant efficacy was evaluated using the fecal egg
reduction test by the following formula:

FERT = [{EPG (pre-treatment) — EPG (14-day post-
treatment)} /EPG (pre-treatment] X100 [25].

2.7 Statistical analysis

Data obtained were submitted to logarithmic
transformation before analysis. Then, the one-way
ANOVA was performed to compare the four different
groups. Then the two sample t-test was performed to
compare males and females of the same treatment.
Significant differences between the means of the
different treatments were separated using the
Duncan’s Multiple Range Test. The limit of
significance was 5%. All the analyses were carried

out using SPSS version 20.0.

3. Results

3.1 Plant efficacy

The anthelmintic efficacy of Zingiber officinale on
Strongyloides. ransomi is shown in Table 1.

Irrespective of sex, treatment T2 showed the highest
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fecal egg count reduction (FECR) of 92.6% followed 72% respectively.

by treatments T1 and TO+ with a FECR of 83.4% and

Table 1: Mean Strongyloides ransomi faecal egg counts per gram of faeces (EPG) and faecal egg count reductions
(FECR) with Mebendazole (TO+) and ginger powder (T1, T2) in pigs in Cameroon.

Treatments Pig sex Mean EPG£SD (pre- | Mean EPG#SD (post - | FECR
treatment) treatment)

TO+ 3 2378 +236.76 1025 + 1097.60 56.9%
Q 2128 +243.94 235+ 27.83 89%
39 2253 £ 254.90 630 + 818.18 2%

T1 a8 2390 + 126.78 268 +85.44 88%
Q 2522 +£120.86 545 + 149.77 78.4%
3Q 2456 +132.18 407 + 186.69 83.4%

T2 3 2433 +72.85 207 + 36.17 91.5%
Q 2312 + 269.45 143 £ 67.14 93.8%
39 2373 £188.69 175 +59.41 92.6%

TO+: positive control (animals treated with Mebendazole)

T1: animals treated with a dose of 12.5g/kg of ginger powder
T2: animals treated with a dose 25g/kg of ginger powder

The FECR for strongyles is presented in Table 2. Regardless of sex, treatment T2 had the highest FECR of 92% followed by
treatments T1 and TO+ with a FECR of 89.4% and 73.8% respectively.

Table 2: Mean strongylid parasites faecal egg counts per gram of faeces (EPG) and faecal egg count reductions
(FECR) with Mebendazole (T0+) and ginger powder (T1, T2) in pigs in Cameroon.

Treatments Pig sex Mean EPG£SD (pre- | Mean EPG#SD (post - | FECR
treatment) treatment)

TO+ 3 4785 + 202.97 2058 +2760.18 57%
Q 4245 +594.30 2301 £ 11.54 45.8%
39 4515 +495.21 1180 +1993.30 73.8%

T1 3 4963 + 137.50 420+95 .01 91.5%
Q 4815 +786.19 621 +100.66 87.1%
39 4889 + 511.27 521 + 140.94 89.4%

T2 3 5113 +105.03 475+ 115 .00 90.7%
Q 5037 + 308.59 333+£50.08 93.4%
39 5075 + 210.40 404 +110.96 92.0%

TO+: positive control (animals treated with Mebendazole)
T1: animals treated with a dose of 12.5g/kg of ginger powder
T2: animals treated with a dose 25g/kg of ginger powder.
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3.2 Effects of ginger powder on the evolution of
egg shed by Strongyloides ransomi

The effect of ginger powder on the evolution of egg
shed by Strongyloides ransomi is presented in Figure
1. There was a clear effect of treatments (TO+, T1 and
T2) on the evolution of S. ransomi eggs shed. All
treatments led to the reduction of the parasitic load of
this nematode from week one post treatment to week
6 where the parasitic load remained constantly low till
the 7th week where it then rose up and remained

constantly high throughout the experiment but never

DOI: 10.26502/avsm.020

reached the load in the negative control (TO-).
Treatment with Mebendazole and ginger powder led
to a rapid drop in EPG from the first week post-
Eggs
remained significantly low (p<0.05) compared with

treatment. in treated pigs decreased and
untreated pigs for all treatments (TO+, T1, T2).
Treatment with 25g/kg (T2) of ginger powder
significantly (p<0.05) caused the lowest EPG in males
and females pigs, followed by treatment with
12.5g/kg, then treatment with Mebendazole (Figure

1).
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TO: negative control (untreated animals); TO+: positive control (animals treated with Mebendazole); T1: animals treated with 250 g (12.5g/kg) of ginger powder; T2:

animals treated with 500 g (25g/kg) of ginger powder, epg: egg per gram of feces, Wk pre: week before treatment.

Figure 1: Evolution of the mean egg load of Strongyloides ransomi in female (a) and male pigs (b).
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The trend in the evolution of egg load was similar
between male and female pigs, even though the epg
with Mebendazole treatment in female tend to be

lower than in male pigs (p>0.05).

3.3 Effects of ginger powder on the evolution of
strongyle eggs shed in pigs

Figure 2 presents the effect of ginger powder on the
evolution of strongyle eggs shedding in pigs. All

treatments reduced the egg load of strongyles from

DOI: 10.26502/avsm.020

week one to week 6 post treatment where the parasitic
load remained constantly low. The egg load then rose
from week 7 to week 8 and remained constant from
there to the end of the experiment. Eggs in treated
pigs decreased and remained  significantly
low(p<0.05) compared with untreated pigs for all
treatments (TO+, T1, T2). Treatment with 259/kg(T2)
of ginger powder significantly (p<0.05) caused the

lowest EPG in males and females pigs (Figure 2).
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TO: negative control (untreated animals); TO+: positive control (animals treated with Mebendazole); T1: animals treated with 250 g

(12.5g/kg) of ginger powder; T2: animals treated with 500 g (25g/kg) of ginger powder, epg: egg per gram of feces, WKk pre: week before

treatment.

Figure 2: Evolution of the mean egg load of strongyles in female (a) and male pigs (b).
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The trend in the evolution of egg load was different
between male and female pigs as the treatment with
Mebendazole(T0+) significantly(p<0.05) caused a
lower EPG in females than males throughout the

experiment.

4. Discussion

For Strongyloides ransomi eggs, the treatment with
25g/kg of ginger (T2) showed the highest FECR of
92.6% followed by the treatments with 12.5g/kg of
ginger(T1) and treatment with mebendazole(T0+)
with a FECR of 83.4% and 72% respectively. Also,
the treatment with 25g/kg of ginger (T2) showed the
highest FECR of 92% followed by the treatments with
12.5g/kg of ginger(T1) and treatment with
mebendazole (T0+) with FECR of 89.4% and 73.8%
respectively for strongyle eggs. According to the
World Association for the Advancement of
Veterinary Parasitology guideline [26], when an
anthelmintic has a FECR >90%, it is considered
effective. When the reduction efficacy is between
80%-90%, it is considered equivocal and needs to be
repeated for confirmation. Then when the FECR is
<80% this means that the worms are resistant to this
anthelmintic and such anthelmintic should never be
used on the farm again. Therefore, the treatment with
25g/kg of ginger (T2) was effective in the treatment
of both Strongyloides ransomi and strongyle eggs
meanwhile these same parasites were resistant to the
positive control (TO+). This result corroborates that of
Adeniji et al., [27] who reported ginger to have a
100% reduction efficacy on mixed species of
helminthes in yankasa lambs. This results also
confirms that of Hayajneh et al., [28] who reported
that ginger (FECR=91%) recorded a higher
anthelmintic efficacy than ivermectin (FECR=84%)
and albendazole (FECR=60%) against a mixed
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infection of Trichostrongylus, Oestertagia and
Haemonchous in awassi sheep. Similar results were
also reported by Lin et al [15] who analysed the effect
of isolated compounds of ginger against
Angiostrongylus  cantonensis and Anisakis simplex
parasites and reported that gingerol showed higher
anthelmintic  activity than  mebendazole and
albendazole. However, the results of this study
disagrees with the findings of Igbal et al., [18] who
reported ginger efficacy (FECR=66.6%) to be less
effective than the positive control levamisole
(FECR=99.2). Also the findings of Aurora et al., [29]
contrasts the results of this study as he reported ginger
to be less effective (FECR=87%) than mebendazole
(FECR=100%) against Ascaris suum. These
differences could be attributed to the differences in
parasite species involved as some parasites could be
more susceptible to ginger treatment than others.
Differences in the treatment doses could be the reason
of the contrast in results; in fact, according to some
authors [18, 16, 30], the effectiveness of ginger
treatment increases in a dose dependent manner, i e
the higher the dose, the more effective the treatment.
In our study too, the higher the dose, the more
effective the dose; treatment with 25g/kg of ginger
powder reduced the epg the most in both S. ransomi
and strongyles, with FECR of 92.6% and 92%
respectively, compared with 12.5g/kg of ginger
powder with FECR of 83.4% and 89.4% respectively.

Apart from the negative control (TO-) all the
treatments started to reduce the parasitic load of
Strongyloides ransomi and strongyle eggs from week
one to week 6 post treatment where the parasitic load
remained constantly low. The treatment with 25g/kg
of ginger (T2) was the most effective followed by the

treatment with 12.5g/kg of ginger (T1) and
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mebendazole(T0+) respectively. These findings
suggest that ginger treatment is effective in reducing
egg load for six weeks after treatment thus proposing
a treatment interval. Indeed, 25g/kg (T2) of ginger
powder could be administered as an anthelmintic
against the above nematodes every six weeks.
According to Quian & Liu [31], the mechanism of
action of ginger is both central and peripheral. In fact,
ginger exhibits gastrointestinal prokinetic activity via
activation of cholinergic receptors. Thus, the
cholinergic components of ginger crude powder
which are mainly gingerols, gingerdiole, gingerdione
and shogoals activated the neuromuscular junctions of
the studied nematode worms causing a paralysis that
either prevented them from shedding eggs or led to
their expulsion via faeces. Given that no study has
been carried out to evaluate the effects of ginger on
the evolution of egg shedding so as to establish a
treatment protocol and interval with ginger, more
research on various parasite groups should be

encouraged.

Our study is the first to establish that 25g/kg of ginger
powder should be used as an antihelmintic against
Strongyloides ransomi and strongylid parasites every
six weeks to keep the pigs more productive. As
regards the time of action of the various treatments,
there was a highly significant difference in the effect
of treatment on the parasitic load of Strongyloides
ransomi eggs from week 1 post treatment to week 6
post-treatment. Treatment with 25g/kg of ginger crude
powder (T2) was very effective in reducing the
parasitic load of the above nematodes within one
week to six weeks-post treatment. This result contrast
the findings of Sanderson [32] who reported that there
was no significant difference in the epg of

Schistosoma mansoni between the treated (ginger
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extract) and control groups until week 8 post
treatment in laboratory mice. Our result is comparable
with that of Abdel-hafeez et al., [33] who studied the
anti-Gardia lamblia activity of ginger extract and
confirmed that ginger treatment significantly lowered
the number of parasites after 48hours, with a
reduction rate of 94,4%, compared with the positive
control(nitazoxanide) with a lower reduction rate of
92.93%. This difference could be attributed to the
differences in parasite species studied as some species
could be more susceptible to ginger treatment than

others.

Ginger crude powder was chosen for this work
because crude ginger powder has been demonstrated
to be more effective in reducing egg shedding than
ginger extracts. According to Igbal et al. [18], the
effect of crude powder and aqueous extract of ginger
in sheep naturally infected with mixed species of
gastrointestinal nematodes including Trichostrongylus
colubriformis, Haemonchus contortus,
Oesophagostomum  columbianum, Trichostrongylus
axei, Trichuris ovis and Strongyloides papillosus is
not different, with ginger crude powder showing a
higher FECR of 66.6% compared with the aqueous
extract having a lower FECR of 25.6%. Also
Hayajneh et al. [28], evaluated the resistance of
various anthelmintics (albendazole and ivermectin ) in
comparison to ginger powder and showed that
parasites had a lower resistance to ginger powder as
compared to albendazole and ivermectin which
showed higher anthelmintic resistance. Another
reason justifying our choice was that some
metabolites and bioactive compounds can be lost or
not fully extracted when doing and extract. Moreover,
ginger crude powder can be easily prepared and used

than extracts by most farmers.
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In conclusion, this study showed that mixing 25g/kg
of ginger powder in pig feed is more effective in
reducing the parasitic load of Strongyloides ransomi
and strongylid parasites when compared to
Mebendazole. This dose is effective in reducing egg
shed and keeping the parasitic load of Strongyloides
ransomi and strongyle eggs constantly low for six
weeks after treatment. Thus, 25g/kg of ginger powder
could be administered every six weeks to reduce the
parasitic load of Strongyloides ransomi and
strongyles. Though ginger crude powder was proven
to be effective as an anthelmintic in pigs, further
research is necessary to describe the effects of ginger
crude powder on growth, blood and reproduction-
related parameters which are all determinants of the

proper health and productivity of an animal.
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