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ABSTRACT

Coccidiosis is a significant health and per-
formance problem in modern rabbit produc-
tion. It affects productivity by negatively
affecting voluntary feed intake, and diges-
tive and reproductive performance. A com-
parative study was conducted in the
Mashonaland Central district of Zimbabwe
with tamed rabbits to investigate the effi-
ciency of using banana roots (Musa para-
disiaca) in treating rabbits infected with
coccidiosis. Over a 2-week period, rabbits
received control with no intervention, rabbit
pellets mixed with sulphadimidine sodium,
or rabbit pellets mixed with dried crushed
banana roots. Rabbits receiving sulphadimi-
dine sodium (a recommended coccidiostat)
and banana root treatment had a lower fecal
egg count than those in the control group.
Weight loss was highly significant in rabbits
treated with sulphadimidine sodium. There
was a significant decrease in oocysts output
in both banana root treatment and sul-
phadimidine sodium treatment (P < 0.05).

326

The banana root has a mild effect on coc-
cidiosis.

INTRODUCTION

The indigenous technical knowledge regard-
ing animal husbandry is considered as old
as domestication of various livestock
species. Unfortunately, these practices,
which are in vogue throughout the small-
holder sector of Zimbabwe, are inadequately
documented, and there is danger of extinc-
tion of this knowledge. Thus, it has become
imperative to collect, assess, validate, and
document these practices. Harnessing of the
indigenous knowledge base and resources in
solving local veterinary problems is para-
mount to present-day Zimbabwe, which is
almost under a siege economy and virtually
with no foreign currency reserves to talk
about. This dire situation compounds the
already existent problems of availability,
accessibility, and affordability of modern
veterinary drugs (MVD) to the already
impoverished rural and smallholder live-
stock farmer.

Farmers, particularly in the rural and iso-
lated regions of Zimbabwe, have developed
their own ways of keeping their livestock
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healthy and productive. They treat and con-
trol livestock diseases using local remedies
and surgical manipulative techniques associ-
ated with magic/religious practices. This
indigenous and/or animal care constitutes
ethnoveterinary medicine.' Various parts of
plants, such as leaves, bark, rhizome, roots,
and sap, constitute these home remedies.
These plants are readily available, have little
or no apparent side effects to animals, and
are cheaper than conventional veterinary
drugs. Preparation of ethnoveterinary medi-
cine on a large scale can provide local
income, employment opportunities, and also
can help to keep valuable local knowledge
on animal healthcare.

Sulphur drugs have been proven to be
most effective in the treatment of coccidio-
sis.” Oxytetracycline at a level of 10 g/met-
ric ton can be used as an aid in stimulating
growth and improving feeding efficiency in
rabbits infected with coccidiosis.® However,
long-term medication with such drugs is not
necessary if there is proper management and
good hygiene in rabbitry. Good sanitation,
including keeping the litter dry, so that
oocysts cannot sporulate breaks the life
cycle of coccidian. Cages with suspended
floors and bottled or automatic drinking
water systems prevent and limit the contact
of rabbits with contaminated fecal matter.*

The study of rabbits is very important,
particularly for Zimbabwe, given that vari-
eties of rabbit are raised commercially for
meat, skins, and wool; the rabbit is also a
popular pet. The rabbit has been used in a
wide variety of research studies in genetics,
nutrition, toxicology, physiology, immunol-
ogy, and reproduction. Classically, the rab-
bit has been utilized in human medicine to
determine pregnancy in women by injecting
the serum from the patient into the rabbit
and thereby inducing ovulation in the doe.
The pharmaceutical industry uses the rabbit
widely to test toxic effects of cosmetics and
pharmaceuticals in their evaluation for new
drugs (greatly on the decline now), and the
rabbit is the standard animal for pyogen
testing of all solutions for human medical
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use. The rabbit also is used by the research
community for the production of antibodies
and antiserums. Due to its large size, it can
be of great benefit in the production of fair-
ly substantial amounts of these materials. As
a result of the significant amount of time
required to produce antibodies, the ability to
continually collect these materials from the
rabbit necessitates long-term holding facili-
ties for these animals and, therefore,
turnover rates are slow and investigator
studies may be restrained to some extent by
the amount of rabbit holding spaces avail-
able in a given facility.

The banana plant (Musa paradisiaca)
has been reported to have some coccidiosta-
tic properties.’ The family Musacea is great-
ly used as a source of food. Most of the
work that has been done tends to focus
more on its nutritional than its medicinal
value. Bananas are a good source of vita-
mins A, B, and C, a-nd they also have a
high content of carbohydrates and potassi-
um. In East Africa, an intoxicating drink is
prepared from the banana fruit.®

The modern veterinary sector is plagued
with numerous constraints, including erratic
supply of expensive veterinary drugs, poor
communication facilities, and shortage of
manpower. In a particular case of
Zimbabwe (especially with its perceived
controversial land redistribution exercise
exacerbated by close to nil inflow of foreign
currency due to lack of foreign direct
investment), drugs that were once available
locally and cheaply are now scarce or, when
available, are out of reach of resource-poor
communal farmers. The banana roots can be
used as an alternative cheap coccidiostat.
This research also is meant to promote the
complementary use of indigenous and con-
ventional veterinary medicine for sustain-
able livestock production and to promote
the protection and the conservation of med-
ical plant resources. Results from this proj-
ect also could reduce the cost burden to the
farmers as well as be useful to ethno-
botanists who investigate pharmacological
activities of natural plants.
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Literature Review

Medicinal plants constitute one of the most
important groups of wild plants in terms of
their contribution to the economy and well-
being of farm households. They are com-
monly grown in home gardens and
harvested from common lands, and their
growth near habitations is often encouraged.

Medicinal and aromatic plants are in
fact obtained from a wide range of habitats:
tropical forests, temperate forests, secondary
forests, scrubland, meadows, swidden fal-
lows, agricultural crop fields, home and
house gardens, and any areas where human
societies (both urban and rural) grow, man-
age, and harvest useful plants.

It has been estimated by the World
Health Organization (WHO) that 80% of
the developing world’s population meets its
primary healthcare needs through tradition-
al medicines. In China for example, about 1
billion people, both in urban and rural
areas, depend largely on plant-based medic-
inal aids while 800 million inhabitants of
South Asia rely on herbal medicines.” In
India, traditional healthcare systems, such
as Ayurvedic, Unani, Siddha, and Tibetan
medicine, run in parallel with the modern
healthcare sector while the Sri Lankan gov-
ernment has a Ministry of Indigenous
Medicine that has set up medicinal plant
nurseries.*

Despite the acknowledged importance of
medicinal plants for both the global econo-
my and local household economies, their
use is generally poorly organized and poorly
regulated, and most plants are still exploited
with little or no regard to the future.” Many
medicinal and aromatic plants are wild col-
lected, usually without any control or regu-
lation. In West Africa for example, the vast
majority of drug plants grow only in the
wild (rather than being cultivated) while in
China, more than 80% of the 7,000,000
metric tons of medicinal plants that are
reportedly used each year for direct decoc-
tion in traditional medicine and as ingredi-
ents in official medicine comes from wild
sources.'™"

328

Since time immemorial, through trial-
and-error methods, African indigenous farm-
ers have managed to observe that some
plants can be used to cure some diseases in
livestock. Research in ethnoveterinary botan-
icals suggests that many plant species display
pharmacological activities against microor-
ganisms, such as viruses and bacteria."> Of
the 10% (25,000-75,000) of the higher plants
that are used in traditional medicines, only
1% has been acknowledged through scientif-
ic studies to have therapeutic value.”
Scientific validation of traditional medicines
present some problems for a variety of
methodological reasons; formal pharmaco-
logical and clinical studies have not always
been accurate in their assessment on activity,
efficiency, and safety of these remedies."

Rabbits and Coccidiosis

Domestic rabbits, also referred to as tamed
rabbits, are generally maintained in cages,
pens, or other enclosures. All breeds and
varieties of rabbits have their origin from the
European rabbit (Oryctolagus cuniculus)."
Man has domesticated rabbits for meat, wool
production, research, as pets, and as a hobby.
At one time, wool production from Angora
rabbits was popular, but presently there is lit-
tle commercial production of angora wool."

Domestic rabbits are primarily herbivo-
rous and feed on grains, greens, and hay.
Commercial pelleted feed is also available.
Since rabbits practice coprophagy, that is,
consuming fecal matter directly from the
anus, they are highly susceptible to coccidi-
al infection.'®

Coccidiosis is a protozoal disease
responsible for deaths and lowered produc-
tion in domestic rabbits and poultry. The
clinical signs of the disease depend on its
location. Intestinal coccidiosis results in
weight loss, soft to watery feces, blood in
feces, dehydration, increased thirst, and
sometimes death. When located in the liver,
it causes inappetence, diarrhea, and death.
The severity of the disease depends on the
number of coccidia eaten, age of the rabbit,
and the strength of its immune system."
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Rabbits are susceptible to about 8
species of coccidial parasites, which belong
to genus Eimeria. Commonly encountered
species that cause intestinal coccidiosis are
E. irresidua, E. magna, E. media, and E.
perforans. Eimeria stiedae causes coccidio-
sis in the hepatic form."”

All age groups of rabbits are susceptible
to coccidial infection, but the most vulnera-
ble are the weaned bunnies and young ones
aged 2 to 3 months." Sulphamerazine, sul-
phaquinoxaline, and sulphamethazine are the
most effective drugs for the treatment and
prevention of lower coccidiosis." Intestinal
coccidiosis has been successfully treated
with sulfamonomethoxine and sul-
phadimethoxine.'"” These drugs only act as
coccidiostats. Coccidiostatic agents in rab-
bits prevent coccidial development by
retarding multiplication of coccidian until
the host’s immunity develops sufficiently to
be effective.' Research has shown that, in
general, adult animals act as carriers without
showing signs and symptoms and pass the
coccidiosis to their offspring.* Sulphanera-
zine sodium administered in drinking water
inhibits the development of E. stiadae.
Sulphamethoxine in pelleted feeds given for
7 consecutive days to ensure a dose of 75
mg/kg of body weight was found to be
effective in treating hepatic and intestinal
coccidiosis.’

Despite the problems associated with
scientific validation, traditional medicines
offer an advantage during times of econom-
ic hardships. However, emphasis must be
placed on prevention of coccidiosis in rab-
bitry (good husbandry and sanitation) since
coccidiosis is difficult to eliminate.

MATERIAL AND METHODS

Research was carried out at the Veterinary
Research Centre in Harare. The Musa para-
disiaca roots used in this research were col-
lected from banana plants in the Chiweshe
district of Mashonaland Central Region of
Zimbabwe. The roots were left to dry in the
sunshine for 3 weeks and were then crushed
into small powdery bits, which were mixed
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with commercial pelleted feeds.

Experimental Animals

Eight New Zealand white male rabbits (3
weeks of age) were randomly selected. The
rabbits were kept in individual suspended
wire cages inside a building. Water was
available ad libitum for all the rabbits.

Experimental Design

The rabbits were classified into 3 groups:
the test group, which received the banana
treatment, and 2 control groups (1 receiving
commercial veterinary drug treatment and 1
receiving no treatment).

Treatment 1

A commercial pelleted feed was mixed
with crushed banana roots. Twenty grams
of dried Musa paradisiaca were crushed
and mixed with 135 g of commercial rabbit
pellets.

On average, a rabbit can consume 135 g
of the pelleted feed per day.” The rabbits
were only given more after exhausting their
initial allocation to ensure that they had
eaten the crushed banana roots. The rabbits
received the banana treatment for 14 con-
secutive days.

Treatment 2

Sulphadimidine sodium was administered at
a level of 10 g/metric ton of rabbit pellets.
Each rabbit received 135 g of rabbit pellet
feed. They were only given more after hav-
ing finished, thus ensuring the rabbit had
eaten all the food. The procedure was
repeated for 14 consecutive days.

Control

These were infected rabbits with no treat-
ment.

Data Collection

The rabbits were observed for 14 consecu-
tive days. Fecal samples were collected on
Days 0, 7, and 14 from each group. Oocyst
count was done using the McMaster
method.” The oocysts number was
expressed as an average number of oocysts
per gram per treated group. A triple-beam
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balance was used to measure
the weight in grams for each

Table 1. Average Number of Coccidia Oocysts per Gram
of Fecal Matter per Treatment (Oocyst Density).

rabbit on Days 0, 7, and 14.

The mass was expressed as live
mean mass per group (kg). The
information was recorded on

Treatment Day 0 Day 7 Day 14
Banana root 1180 1053 850
Sulphadimidine sodium 4150 3803 1030
Control 650 2520 1377

forms allocated to individual

Table 2. Mean Live Mass (kQ) per Group of Coccidiosis-

rabbits. Infected Rabbits Treated With Banana Roots and
. . Sulphadimidine Sodium.
Statistical Analysis Treatment — —— —
L. reatmen a a a
The 2-sample #-test statistical Y Y Y
. . Banana root 2.2 2.5 3.1
model was applied to test sig- o )
nificant differences in live mass Sulphadimidine sodium 35 29 32
Control 2.3 2.5 2.5

and oocysts output when using

banana roots and sulphadimi-

dine sodium as recommended
coccidiostat in rabbits infected with coc-
cidiosis.

RESULTS

There was a significant decrease in oocysts
output in both banana root and sulphadimi-
dine sodium treatments (Table 1). There
was an increase in live mass in rabbits treat-
ed with banana roots and a decrease in rab-
bits treated with sulphadimidine sodium
(Table 2). Weight loss was highly signifi-
cant in rabbits treated with a recommended
coccidiostat (P < 0.05).

DISCUSSION

A significant reduction in oocysts pro-
duction demonstrates that the banana roots
have some coccidiostatic properties.
Coccidiostatic agents in rabbits prevent coc-
cidial developments by retarding reproduc-
tion of coccidian.”” Weight loss, which was
highly significant in rabbits treated with sul-
phadimidine sodium, was probably due to
heavy infection since the rabbits receiving
sulphadimidine sodium produced watery
diarrhea on Day 5. Most of the nutrients
meant for growth and development were
probably directed towards repair of dam-
aged tissues.

Eimeria stiedae is confined to the liver
but induces loss of any fat absorbed; hence,
it produces disturbances of food utilization.’
Method of preparation probably affected the
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efficiency of banana roots, since the banana
roots were administered dry. Farmers in
rural areas use the banana roots mixed with
other remedies like gavakava (aloe vera).’
Extraction of active ingredients from the
banana roots can improve the efficiency of
banana as a coccidiostat.

Although oocysts count in rabbits treated
with banana roots and sulphadimidine sodium
in the groups decreased after Day 7, the rab-
bits were still shedding oocysts at the end of
the experiment. This shows even the commer-
cially prepared coccidiostat cannot totally
eradicate coccidiosis in rabbits. Coccidiostatic
agents in rabbits only prevent coccidial devel-
opment by retarding the process of reproduc-
tion." This makes coccidiosis a significant
economic factor in rabbit production.

More research should be done to devel-
op coccidiostatic agents, which totally eradi-
cate coccidiosis in poultry and rabbit
production. The results in this case are in
conformity with those generally observed in
India on other common ailments treated
with ethnoveterinary medicine and validated
by the QulK (Quantification of Indigenous
Knowledge) method developed by de
Villiers* whose basis lies in that farmers
know and understand the environment in
which they farm and that answers to many
questions can be found in the collective
experience of the farming community and
doing informal experiments over years.

On this strength, all the indigenous tech-
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nical knowledge was found to be effective
against the respective ailments. However,
these were perceived to be comparatively
less effective than the modern veterinary
drugs in numbers of animals cured and
quickness of healing. The indigenous prac-
tices were perceived better than the modern
veterinary drugs in respect of their availabil-
ity, lesser side effects, and lower cost.”

CONCLUSION

The banana root has a mild effect on
coccidiosis. This shows that banana roots
have some coccidiostatic properties and
therefore there is need to make extracts of
banana roots and identify the active ingredi-
ents as well as the structures of the extracts
s0 as to provide scientific rationality for use

Sulphadimidine sodium in this particular
case appeared to be ineffective in control-
ling coccidiosis while banana root perform-
ance was less than that of the sulphur drug.
There also is a need to investigate the pres-
ence or absence of side effects of Musa par-
adisiaca in rabbits.

The study was confined to a few vil-
lages of the Chiweshe district of
Mashonaland Central region of Zimbabwe;
therefore, generalization of the study cannot
be made elsewhere.
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