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ABSTRACT 

A STUDY ON COMPARISON OF POTENTIAL ANTHELMINTIC 
ACTIVITY BETWEEN PAPAYA SEEDS AND PAPAYA LATEX 

ON HYMENOLEPIS DIMINUTA INFECTION IN RATS. 

The purpose of this study is to compare the potential anthelmintic activity between 
papaya seeds and papaya latex on Hymenolepis diminuta in rats.The objectives of this 
study are to determine the effectiveness of papaya seeds and papaya latex on 
helminths especially Hymenolepis diminuta in rats, to determine the effective dose level 
on helminths in rats, and to compare the anthelmintic activity between the papaya 
seeds and papaya latex. To conduct this study, 36 male rats from strain Sprague
Dawley were used. Two dose levels were used for papaya seeds treatment which are 
0.6 g kg"! and 1.2 g kg"1. For papaya latex treatment, the doses are 4 g kg"1 and 8 g 
kg"!, The geometriC mean (GEM) were used to calculate mean for eggs per gram (EPG) 
before and after the treatment to be included in the reduction percentage calculation. 
After 21 days post treatment, necropsy were done to get the worm count and the GEM 
of it were used to calculate the efficacy percentage for both papaya seeds and papaya 
latex treatment. Results from this study shows that the reduction percentage in EPG for 
papaya seeds treatment for both doses level are very high which is 96.8% for 0.6g kg"1 
dose level and 96.2% for 1.2 g kg"1 dose level. Whereas the eficacy percentage based 
on the worm counts for both doses level also very high that is 90.8% for 0.6 g kg-! 
dose level and 93.9% for 1.2 g kg"l, Differently from the papaya latex treatment that 
give only an acceptable results for the reduction percentage in EPG that is 72.8% with 
the efficacy percentage of 53.9% for 4 g kg-l dose level and reduction percentage of 
86.2% with eficacy percentage of 73.9% for 8 g kg"1 dose level. 
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ABSTRAK 

Kajian ini dija/ankan bertujuan untuk membandingkan potensi aktiviti ante/mintik di 
antara biji betik dan getah betik ke atas Hymeno/epis diminuta da/am tikus. Objektif 
kajian ini ada/ah untuk menentukan keberkesanan getah betik dan biji betik ke atas 
helmin terutamanya Hymenolepis diminuta di da/am tikus, menentukan bilangan dos 
yang berkesan ke atas infeksi he/min di da/am tikus, dan akhir seka/i untuk 
membandingkan aktiviti ante/mintik di antara getah betik dan biji betik. Bagi 
menja/ankan aktiviti in;' sebanyak 36 ekor tikus jantan jenis Sprague-Dawley digunakan. 
Dua dos digunakan bagi rawatan biji betik iaitu 0.6 9 kg-I dan 1.2 g kg-I. Manaka/a bagi 
rawatan getah betik ia/ah 4 9 kg-I dan 8 9 kg-I. Min geometrik (GEM) digunakan untuk 
mengira min bagi bi/angan telur per gram (EPG) sebe/um dan se/epas rawatan diberikan 
dan dimasukkan da/am pengiraan untuk mencari peratusan pengurangan. Se/epas 21 
hari diberikan rawatan, tikus-tikus dibedah untuk mengira bi/angan he/min dan GEM 
bagi bi/angan helmin digunakan da/am pengiraan peratusan keberkesanan bagi biji betik 
dan getah betik. Hasi! dari penye/idikan ini menunjukkan bahawa peratusan 
pengurangan bilangan te/ur per gram bagi rawatan biji betik untuk kedua-dua dos 
ada/ah sangat tinggi iaitu 96.8% bagi dos 0.6g kg-I dan 96.2% bagi dos 1.2 9 kg-I. 
Manaka/a peratusan keberkesanan berdasarkan kepada pengiraan jum/ah he/min yang 
dijumpai bagi kedua-dua dos juga sangat tinggi iaitu 90.8% bagi dos 0.6 9 kg-J dan 
93.9% bagi dos 1.2 9 kg-1. 8er/ainan dengan rawatan getah betik yang tidak 
menunjukkan hasil yang begitu memberangsangkan iaitu peratusan pengurangan te!ur 
per gram sebanyak 72.8% dan peratusan keberkesanan sebanyak 53.9% bagi dos 4 9 
kg-I dan peratusan pengurangan te/ur per gram sebanyak 86.2% dengan peratusan 
keberkesanan sebanyak 73.9% untuk dos 8 9 kg-I. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Parasitism is a relationship in which one of the participants, the parasites, either harms 

its host or lives at the expense of the host. Parasites may cause mechanical injury, such 

as boring a hole into the host or digging into its skin or other tissues, stimulate a 

damaging inflammatory or immune response, or simply rob the host's nutrition (Roberts 

&Janovy, 2005). That is the reason why Warren, (1988) stated that parasites are 

among the most important causes of ill health all over the world. Most parasites inflict a 

combination of these conditions on their hosts which consists a wide range of 

organisms. Their presence in free ranging non-human primates in a country where 

environmental hygiene and adequate public health infrastructure have not been 

achieved may have significant implications for both humans and lower animals (Muriuki 

et aI., 1998). 

Parasites are grouped into two major groups; endoparasites and ectoparasites. 

Both the groups are defined by their choice of infection on its host. When a parasite 

lives on the surface of it host, it is called an ectoparasite; if internal, it is an 

endoparasite. Most of the paraSites are obligate parasites; that is, they cannot complete 

their life cycle without spending at least a part of the time in a parasitic relationship. 

However, many obligate paraSites have free-living stages outside any host, including 

some periods of time in the external environment within a protective eggshell or cyst. 

Facultative parasites are not normally parasitic but can become so when they are 

accidentally eaten or enter a wound or through other body orifices (Roberts &Janovy, 

2005). 

Parasitologists also differentiate parasites according to the role the host play in 

the life cycle of the parasite. A definitive host is one in which the parasite reaches 

sexual maturity. An intermediate host is one that is required for parasitic development 

but one in which the parasites does not reach sexual maturity. In general, the parasitiC 
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animals, from protists phyla to arthropods and chordates, as well as in many plant 

groups. Organisms that are not parasites are usually hosts. Human, for example, can be 

infected with more than a hundred kinds of flagellates, amoebas, Ciliates, worms, lice, 

fleas, ticks, and mites. It is unusual to examine a domestiC or wild animal without 

finding at least one species of parasites on or within it. Even animals reared under strict 

laboratory conditions are commonly infected with protozoa and other parasites although 

it is said that the parasite infection should not occur in barrier-raised animals or in 

barrier building that are free from pathogen (Zarina, 2003). Often the parasites 

themselves are hosts of other paraSites. The relationships between paraSites and hosts 

are typically quite intimate, biochemically speaking, and it is a fascinating, often 

compelling task to explain just why a species of parasite is restricted to one or a few 

host species. It is no wondered that the science of parasitology has developed out of 

efforts to understand parasites and their relationships with their hosts. 

Intestinal parasitic infections persist and flourish wherever poverty, inadequate 

sanitation, insufficient health care and overcrowding are entrenched (Crompton & 

Savioli, 1993). Impact of parasitic infection on human lives has been a topic of great 

interest in the field of tropical medicine. It is known as the most common causes of 

human disease that include economiC, health, and social problems to the people living 

in developing countries, including Malaysia. The diversity of parasitiC infections is still 

very much alive in both asymptomatic and symptomatic conditions; which poses a basic 

public health problem in Malaysia (Nissapatorn et aI., 2007). Occurrence of parasites in 

animals housed in zoological gardens might vary according to the type of husbandry 

practices, disease prophylaxis and treatment administered. Intensive husbandry of 

animals produces conditions which facilitates the spread of parasites. The frequent use 

of anthelmintics often cause resistant strains to evolve. Moreover, the nutritional status 

of captive animals can also enhance or diminish their resistance to disease (Geraghatyet 

al, 1982) 

1.2 Problem statement. 

Helminths are recognized as a major constraint to livestock production throughout the 

tropics and elsewhere (Waller, 1987; Ibrahim et al, 1984). Control of gastrOintestinal 

helminth infections in the livestock relies mainly on the use of anthelmintics in 

combination with farm management. However, whilst anthelmintic usage has been 
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beneficial for the health of both humans and animals, this form of control is also 

associated with problems; including detrimental effects to the environment (Cox, 

1999).Imported manufactured anthelmintics have long been considered the only 

effective way in controlling parasitic infection. However, due to anthelmintic resistance 

problems in Malaysia and worldwide, there is a growing demand for alternative green 

technology of parasite control to reduce the dependence on these drugs 

(Chandrawathani et al, 2011). As these anthelmintics are very expensive and often 

unavailable to farmers in rural areas, livestock producers have continued to use 

indigenous plants as dewormers, drawing upon centuries of knowledge on herbal 

medicine. A general stagnation in the development of conventional medicine has led to 

an increased need for research into alternative therapeutic agents for the treatment and 

control of helminth infections. Furthermore, some serious disadvantages of using 

manufactured drugs have become evident in the western world, such as drug 

resistance, chemical food residues and environmental pollution. Resistance has already 

developed to the three drug classes in current use which are the benzimidazoles, the 

imidazothiazoles and the macrocyclic lactones, despite each class having a different 

mode of action (Coles, 1998; Martin & Robertson, 2000). Moreover, many livestock 

raisers either administered the anthelmintic to their livestock under dose to save their 

money. Another way is to give it over dose because they do not understand the 

instructions for use as the commercial anthelmintic in the market is usually packed for 

large number of animals (fifty to one hundred heads), which is more than the average 

number of animal in each family. Development of anthelmintic resistance, due to long 

term and continuous drug application, also become a threat to sustainable livestock 

production throughout the tropics or subtropics (Waller, 1998).In the face of severe 

anthelmintic resistance in the small ruminant population, there is an urgent need to look 

for alternative methods of worm control and improve productivity. 

Historically, both human and animal medicine has relied heavily on traditional 

treatments and plant materials. Even now in human healthcare 80 to 90% of the 

planet's inhabitants still rely mainly on traditional treatments and practitioners (Plotkin, 

1992). Similar figures appear to hold for animal health care (Mathias et at, 1996; 

McCorkleet al., 1996). Ethnobotanical studies reveal that the indigenous knowledge of a 

community is a key player in the identification of medicinal plants and such plants have 

been tested by generations of indigenous people (Ole-Miaron, 1997; Makhubu, 
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1998;Tabrah, 1999; Cox, 2000). This indigenous knowledge is passed on orally from 

one generation to the next and occasionally within a family. Traditional bio-prospecting 

is often leaded to new herbal product development. Knowledge about medicinal plants 

is not new to the western world but rather, it has been forgotten; reports from 

Farnsworth and Morris (1976) states that about 25 percent of all prescriptions 

dispensed in public pharmacies in the United States in 1973 contained drugs extracted 

from higher plants. For these reasons, one should not neglect the fact that there is a 

long tradition of ethno-veterinary remedies and practice for the most common animal 

disease including gastro intestinal parasite infection. Unfortunately, many international 

and national organizations have yet to recognize the role and potential contribution of 

ethno veterinary medicine in development. This contrasts with the case in human 

ethno-medicine, which has been widely recognized and used by development 

organization (IIRR, 1994). 

The objectives of this study are: 

1) To study the life cycle of Hymenolepis diminuta in experimentally infected rats. 

2) To determine the effectiveness of papaya latex and papaya seeds treatment 

towards Hymenolepis diminuta infection in rats. 

3) To determine the effective dose level of the treatment towards Hymenolepis 

diminuta infection in rats. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

Plants have been used for many medical purposes. A large and increasing number of 

patients use medicinal herbs or seek the advice of their physician regarding their use 

(O'Hara et aI., 1998). According to Chang (1987), it has been estimated more than half 

of the total population of the world use herbal drugs. Increasing interest in medicinal 

herbs has increased scientific scrutiny of their therapeutic potentials and safety thereby 

providing physicians with data to help patients in making make wise decisions about 

their use (O'Hara et al., 1998). 

2.2 Helminth 

The parasitic worm, or helminthes, which presence in humans as well as in other 

organisms, comprise four major groups: two groups of flatworms from phylum 

Platyhelminthes; for examples, the trematodes or digeneans (flukes) and the cestodes 

(tapeworms). The nematodes or roundworms from phylum nematoda and the 

acanthocephalans, which also known as thorny-headed worms, from phylum 

Acanthocephala. Other groups have been reported as paraSites of humans, for example 

free living flatworms (turbellarians), hairworms (or gordiids; phylum Nematomorpha) 

free-living nematodes (such as mermithids) and earthworms (oligochaete annelids). 

2.3 Platyhelminthes and Nematoda 

The phylum Platyhelminthes contains the helminthes of the lowest organization. The 

great majority of them are flattened dorso-ventrally, hence the common name 

flatworm. Unlike other multi-celled animals, they have no body cavity; the organs are 

embedded in a spongy 'parenchyma' or packing tissue. The digestive tract is in a simple 

form; flatworms get along very well without any digestive tract. The nervous system is 

very Simple, and the primitive ganglia, which serve as brain are located in the anterior 

portion of the worm (Van der Vost, 1990). All but a few of the platyhelminthes are 
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hermaphroditic, containing complete male and female systems in each individual; in 

tapeworms both system are usually complete in each segment and there may even be 

double sets in each segment. Many flukes and tapeworms have special asexual methods 

of multiplication in the course of their life cycles (Lee, 1972). 

The flatworms are usually divided into three classes; the tubellarians are ciliated 

and for the most part are free-living animals. The trematodes include the flukes. They 

are soft-bodied, usually flattened animals, commonly oval or leaf-shaped, and furnished 

with suckers for adhering to their hosts. The third class; the cestodes or tapeworms, in 

the adult stage are invariably parasites of the digestive tracts of vertebrate animals. The 

cestodes were profoundly modified for this kind of existence. But with the exception of 

one primitive family living in the body cavity of ganoid fishes, and members of one 

genus which are able to complete their development precociously in annelid worms 

(Marangi et aI., 2003).Except for a few evolutionary precocious forms in the genus 

Hymenolepis, all tapeworms begin their development in an alternative host, which may 

be either a vertebrate or invertebrate. Sometimes two or even three intermediate hosts 

are involved in the life cycle. Although in some forms, a number of adults may develop 

from one larvae as the result of a budding process, there is never an alternation of 

generations such as occurs in most cestodes (Lumsden and Specian, 1980). 

For Nematoda, the true nematodes are cylindrical or spindle-shaped worms 

covered by a very resistant cuticle; they have a simple digestive tract with mouth and 

anus, a fluid-filled body cavity which is not lined by epithelium as in other animals; and 

usually separate sexes, with the sex glands continuous with their ducts in the form of 

slender tubules. There is an excretory system consisting of a glandular apparatus 

opening through an interiorly situated excretory pore, in some forms connected with 

longitudinal lateral canals. The development is always direct and simple but sometimes 

requires two hosts for its completion (Adamson, 1987). 

2.4 Cestoidea 

The cestoidea are endoparasite flatworm popularly known as tapeworms contains 11 

orders. The adults mostly hermaphroditic inhabit the intestinal tract of vertebrates, and 

the larval forms usually inhabit the tissues of vertebrates and invertebrates. The adult 

tapeworms, found in the small intestine, are composed of a chain of proglottids or 
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segments. Each proglottids contains female and male organs. As the proglottids mature, 

those at the caudal end of the worm are shed and expelled from the host via the feces, 

thereby releasing the ova. The ova are non operculated, and embryos are non-ciliated, 

with three pair of hooks. The proglottids are usually attached to the intestinal mucosa 

by the head or scolex. The scolex is often armed with hooks and usually has suckers. 

The adult tapeworms usually do not cause serious disease unless they interfere with 

digestion or cause an obstruction (Bermischke et a!., 1978). 

The geographical distribution of intestinal tapeworm infection in human 

corresponds to the distribution of their intermediate hosts. Most of the tapeworms that 

infect endo-thermal laboratory animals are members of the order Cyclophyllidea. Since 

the cydophyllid tapeworms, such as species of Taenia and Hymenolepis, have 

intermediate hosts living in close contact with humans, they can be found anywhere 

(Lafferty, 1999).However, for pseudophyllid species such as Diphyllobothrium latum 

have a more restricted distribution because they need certain freshwater fishes as 

intermediate host (Collier et. al., 1998). The scolices of these cestodes do not have 

suckers but do have narrow deep grooves, or bothria. The ova are operculated, and the 

embryos are usually Ciliated, with 3 pairs of small hooks (Bermischke et al.,1978). 

In cases of malnutrition, tapeworm infections may have a deleterious effect on 

the infected person. The amount of energy taken from the host by tapeworms has been 

investigated for Hymenolepis diminuta in rats and shown to be 0.8%, which is 

comparable to carnivore predation on a prey population (Bailey, 1975). 

2.5 Family hymenolepididae 

The huge family Hymenolepididae consists of numerous genera with species in birds 

and mammals. Only two species, H. nana, and H. diminuta, can infect human. Cestodes 

in this family generally need various intermediate hosts such as insects, fleas and 

cockroaches for their development (Arai, 1980). 

The most characteristic morphological feature of the group is the small number 

of testes; usually one to four. The combination of few testes, usually genital pores, and 

a large external seminal vesicle permits easy recognition of the family. All except H. 

nana require arthropod intermediate hosts (Ferretti et al., 1981). 
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2.6 Hymenolepis diminuta 

H. diminuta is a usually innocuous but occasionally pathogenic tapeworm of mice, rats, 

monkeys and man. It is more common in rats than mice and has been reported in 

hamsters. The disease does not occur in animals free of ectoparasites and fed diet not 

contaminated with insects (Bemischke et aI., 1978). It is estimated that more than 21 

million people in the world suffer from hymenolepiasis and the majority of them are in 

the tropics and subtropics (Parija, 1990). 

H. diminuta is cosmopolitan in distribution. It was first described by Ruldolphi in 

1819 as Taenia diminuta. Due to the ease of maintaining the worm in the laboratory, H. 

diminuta has been used as a model for a variety of morphological and physiological 

studies on tapeworms. In addition to the ease of maintaining the infection in laboratory 

animals, Read et al. (1951) demonstrated that experimental procedures could be 

standardized to give reproducible results by controlling age, sex, and environmental 

conditions of the host, as well as the parasite age and numbers of parasites per host. 

The definitive host of H. diminuta is normally a rodent, but other mammals 

including humans can be infected too (Evans et aI., 1998). The worms have a pre

patent period (time to reach reproductive maturity) ranging from 13 to 21 days, 

depending on the number of worms, host diet, and the presence of other paraSites 

(Burt, 1980). The normal adult length is about 70 em. There is no overt pathology in a 

healthy, non-stressed rodent host; therefore, Insler & Roberts (1976) suggested that H. 

diminuta in reality is an endocommensal. Eggs are passed from the vertebrate host 

either frees in the feces or in a detached proglottid. They immediately are capable of 

infecting an intermediate host with no further maturation. A wide variety of suitable 

intermediate hosts for H. diminuta exists (Burt, 1980), but certain beetles are the most 

common. The beetle becomes infected by ingesting the 'eggs.' For infection to occur it 

is necessary for the mandibles of the beetle to rupture the embryonic membranes of the 

egg to allow emergence of the oncosphere (Lethbridge, 1972). The oncosphere then 

migrates to the hemocoel where metamorphosis into the juvenile, termed the 

cysticercoid, occurs (Ubelaker, 1980). The cycle continues when the beetle is eaten by 

the definitive host. H. diminuta grows at an extremely fast rate, and like most parasitic 

worms it has a tremendous biotic potential. In only 15 days H. diminuta can increase its 
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length by up to 3400 times and its weight by up to 1.8 million times in the process of 

producing up to 2200 proglottids (Roberts, 1961). Hager (1941) estimated that the 

adult H. diminuta produces 1149 larvae per day. In addition, the life-span of the adult 

H. diminuta can exceed that of the rat host. Read (1967) surgically transferred a single 

adult H. diminuta from one rat to another for a period of 14 years before the infection 

was lost due to the unexpected death of the then current host. 

The rare human tapeworm H. diminuta, which has rats as final hosts, has been 

shown to migrate in the small intestine of rats both during its prepatent period, usually 

diurnally. The newly encysted worm establishes itself about 30-40% down the small 

intestine. During the second week, the worms migrate anteriorly, stopping in the upper 

10-20% of the small intestine. If many worms are present, they can be found spread 

over a larger part of the small intestine. Circadian migratory behaviour has also been 

found for H. diminuta in rats, where the worms are found more anteriorly in the small 

intestine in the morning and more posteriorly in the evening. This migration of the 

worms has been shown to be dependent on the host's feeding rhythm (Arai, 1980). 

H. diminutcAs a cosmopolitan worm that is primarily a parasite of rats (Rattus 

spp.) but human infections are not uncommon. It is a much larger species than H. nana 

(up to 90 em) and differs from H. nana in lacking hooks on the rostellum. Eggs are 

easily differentiated from those of H. nana, since they are larger and have no polar 

f1aments. It has been demonstrated experimentally that more than 90 species of 

arthropods can serve as suitable intermediate hosts. Stored grain beetles (Tribo/ium 

spp) are probably most commonly involved in infections of both rats and humans. A 

household shared with rats is also likely to have its cereal foods infested with beetles 

(Roberts and Janovy, 2005). 

Research on H. diminuta has contributed enormously to the concepts of the 

world of tapeworms, including our understanding on how they survive, reproduce, and 

develop and of their adaptations for parasitism. Several studies on endoparasite of 

commensal and forest rodents have been carried out in Malaysia (Singh and Cheong, 

1971; Leong et aI., 1979; Yap et aI., 1977; Krishnasamy et aI., 1980; Ambu et 

al.,1996).The present study was carried out on rats caught in five wet markets in Kuala 
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lumpur. The aim of this study was to identify the endoparasites found in these rats and 

their zoonotic implications. 

There were six different species of cestodes recovered from the urban rats. H. 

nana, H. diminuta, Raillietina sp. and T. taeniaeformis found in all the five location. H. 

nana, H. diminuta, and T. Taeniaeformis are known to have been transmitted to human 

(Miyazaki, 1991). Hymenolepis salmema was only records in Kepong and Jinjang and 

this species too is highly suspected to be zoonotic although there are no records of 

human infection so far. 

2.6.1 Morphology and life cycle 

Adult H. diminuta are 10-60 mm long and 4 mm wide. The scolexes have four suckers 

but differ from H. nana in that it has a small, pear-shaped, unarmed rostellum. The 

proglottids are wider than long. The yellowish, nearly spherical ova measure 62-88~m 

by 52-81 IJm (Rohde, 1994). 

H. diminuta requires an intermediate host to complete its life cycle (Figure 2.1). 

Cockroaches, fleas, and grain-eating beetles serve as intermediate host to complete Its 

life cycle. Common intermediate hosts are the fleas Nosopsyllus fasciatus and 

aenocephalids canids and the larvae of the beetles Tenebrio sp. as well as Tribolium 

spp. The time of development of the infective tapeworm larvae depends upon the 

environmental temperature and the species of insect (Littlewood and Bray, 2001). Ova 

liberated by disintegration of the terminal gravid proglottids are discharged in the feces 

of the host; they are fairly resistant to chemicals and drying and may remain viable up 

to 6 months. After the embryonated eggs are ingested by a suitable intermediate host, 

the oncosphere develop into cercocystis larvae. Following ingestion of the intermediate 

host by the definitive host which usually are rats or humans, the larvae are liberated, 

attach to the intestinal mucosa and develop into adult worms in 16 to 21 days. Adult 

worms vary in length depending on how many are present in the intestine but usually 

they are between 20 and 50 centimeters 10ng(Meglistch and Schram, 1991).1n order to 

be infected with an adult H. diminuta, humans have to ingest larvae (cysticercoids) from 

the body cavity of an insect. Since tapeworms are very rare in humans, the source of 

infection must come from infected rats expelling gravid proglottids in their feces, from 

where the insects eat infective eggs. This infection is therefore a true zoonosis. Infected 
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