CHAPTER II
LITERATURE REVIEW

1. Life cycle of filarial parasite

Lymphatic filariasis isja mosquito-borne disease caused by filarial
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The mammalian hosts acquire the infection from mosquitoes carrying
the infective third stage larvae (L3s), which are transmitted via a mosquito bite. The
L3s are carried to the lymphatic system where they develop into L4s and adults. After

mating, the adult females produce an abundance of first stage larvae or microfilariae



(Mf) which circulate in to the blood stream of infected hosts. When the microfilariae
are ingested by a susceptible mosquito vector, they migrate to the thoracic muscles and

develop to L3s, after 2 moulting (Figure 2).
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Figure 2 Life cycle of lym})hatlc filarial parasntes
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2. Malayan filariasis

Lympbhatic filariasis due to B. malayi is still a public health problem in
many countries of Asia, particularly in India, Indonesia, Malaysia, Philippines, Sri
Lanka and Thailand (WHO, 1992). So far, at least four physiological types have been
declared, ie the nocturnally periodic, nocturnally subperiodic, diurnally subperiodic
and non-periodic (Wilson et al., 1958; Sudjadi et al., 1984). In Thailand, only two

/u y subperiodic types) have been
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3. Zoonotic filariae
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occur worldw1de. The numbers of cases and parasite species involved have steadily
increased. Many widely different species of filariae such as B. malayi, B. pahangi, D.
immitis and D. repens has been identified as agents of infections (Mak et al., 1980;
Orihel and Eberhard, 1998).
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3.1 Brugia malayi

Subperiodic B. malayi has become an important zoonotic filariae
occuring in Indonesia (Java, Kalimantan, and Sumatra), Malaysia (Peninsular
Malaysia), Philippines, Pacific islands, and Thailand (Dissanaike, 1979).
Transmission from man to man, man to animal, or animal to man, by forest dwelling

species of Mansonia takes place mostly in the swamp forests, or nearby villages, both

H‘V /ammals are particular exposed to bites of

Epidemiolo bp@ gt shows little host-specificity.

indoor and outdoor. Human and do

mosquito from the forest areas O

It has been reported istatus), macaques monkeys

a

al., 1960). Subperio i-has béen exper aentally transmitted from man to
cats and to other ani . keys, 2 v loris (Nycticebus coucang),
ivets, dog (Canis familaris) Rattus spp.) and others rodents
(Laing et al., 1960). B. mala : ph thrombi within affected afferent
lymphatic vessels of Ets mfected:ﬁf;cin d ?_penmentally transmit from
cats to man. (Buckleé 9 et 10 et al., 1972). The ability
to develop in such widam';ge of vertebrates shows its re&.rkable adaptability.
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respect, B. pahangi appears to be more a parasite of primates. In a long-term infection

with B. pahangi, the affected afferent lymphatic vessels and popliteal nodes of infected
cats are almost obliterated by fibrous tissue, such nodes often become non-functional,
and by-passed by new lymphatic vessels, but an inguinal lymph node complex usually
develop to replace lymphatic filtration in the limb (Rogers et al., 1975).
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Experimentally, B. pahangi can be transmitted from cats to man (Edeson et al., 1960a),
in whom low level of microfilaremia can be detected. Clinical manifestations, similar
to tropical eosinophilia syndrome, have been reported in a human volunteer
experimentally exposed to B. pahangi (Buckley, 1958). In Indonesia, humans could be
infected by both B. malayi and B. pahangi (Palmerie et al., 1985).

3.3 Dirofilariasis

Human dirofilariasis is : /€ 1o infection with D. immitis and D,

repens. These parasites a?-tra&tm . are accidental hosts for the
filaria in whorm the life cycle ¢/dombleted (Disssapaike, 1976},
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in the heart and major vessels of humans at necropsy (Faust et al., 1941; Abadie et al.,
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partially orfcompletely occluded small pulmonary arteries, where the obstruction has

parasite is enzootic (Muro‘et al., 1999:; Pampiglione et al.,

produced an infarct and eventually a well-circumscribed, granulomatous, coin lesion
containing the worm (Beaver and Orihel, 1965). The lesions, which measure about 1
to 3 cm in diameter, are frequently found on routine chest X-rays. Because these
lesions mimic neoplasms and other pathologic conditions (including tuberculosis,

fungal infections, and hamartomas), they typically receive immediate medical
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attention. As often as not, individuals with coin lesions in the lung are completely
asymptomatic. When symptoms are associated with the lesions, they include cough,
chest pains, moderate eosinophilia, and occasionally hemoptysis and fever (Boreham,
1988).

D. repens is a parasite of subcutaneous tissue of domestic and wild
carnivores such as cats, dogs and foxes (Disssanaike, 1979; Smith, 1995). :I‘he filaria

‘ ean basin, sub-Saharan Africa, and
' I , 1994). An increasing number
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was madﬂn Chumpormn, a province in
southern Thailand_(Figure’ The blood Sammple 10_cats, 98 Jdogs and 5
monkeys were eﬂxﬂ i ﬂm ere found in 9 cats
(8.18%) an dogs (51.02% ﬁiti] yT e, microfilariae
were fou% ﬁ ﬁ ﬁ ﬁu mmzalc B. malayi

was recovered from an inguinal lymph gland of a cat. B. malayi-like microfilariae

Thailand. In 1970, a stuB on malay

were also found in 8 of 289 cats (2.77%) in Chumphom province in 1971 (Guptavanij
etal., 1971a,b).

In 1986, the species identification of parasite was made by Phantana et
al. using Geimsa stain. In this report, thick blood films of cats from endemic area in

Surat-thani province were stained and the Innenkorper of microfilariae were measured
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to confirm the species of B. malayi. In 1987, blood examination of both stray and
domestic cats in Narathiwat province revealed that 4.13% were positive for B. malayi-
like microfilariae (Phantana et al., 1987).

In 1999, blood examinations of 294 domestic cats in Surat-thani
province showed that 7 (2.4%), 1 (0.3%) and 4 (1.3%) cats were positive for Brugia
sp., D. immitis and D. repens, respectively (Filariasis Division, 2001). Blood

examinations of domestic cats in were under taken, that revealed 8 of
265 cats (3.0%) were posﬁw&a 1 of 63 cats (1.6%) were positive
for Brugia sp. in 2001,

Division, 2001 ). % '

In 2001

repens were detected (Filariasis
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was identified intensiv lar \% acid phosphatase activity,

S. Species differentiation of ﬁlanal parasntes
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pahangi. Schacher (1962) discussed his own attempts and those of numerous other

workers to separate the two species by standard measurement techniques. Other
investigators have described differences in the length of the ‘Innenkorper’
(Sivanandam and Fredericks, 1966), varitions in the sheath-casting frequency
(Sivanandam and Dondero, 1972), morphologic differences in rectal protrusions

(Beckett and Macdonald, 1972). In addition, attempts have been made to separate the



15

two filarial species by biologic means using mosquitoes of the genus Armigeres which
are very good vectors for B. pahangi but poor vectors for B. malayi (Edeson et al.,
1960b; Cheong et al., 1965). All of these techniques, however, are time consuming,
tedious, or not completely reliable for consistent differentiation.

Chalifoux and Hunt (1971) introduced a histochemical method for
demonstrating differences between the microfilariae of two common canine filarial

worms, D. immits and Dipetalonema

itum, based on the specific distribution of

acid phosphatase activity in e same technique can be used to

seen in the remainder of thé bgdy. /The mie B. pahangi, in contrast, show

heavy diffuse acid phoSpha gth. The excretory vesicle

and the anal vesicle are StillffecOgnizable b ¢ of their more intense staining. This

relatively simple histochemi v thod o1 tageous and reliable than the
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morphologic and biologic meth:;as:fo entiating these of two microfilarial
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species. However, % technique needf : t;yield the best results and

require expertise to ide
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osomal RNA gene/(rDNA) fa.rw is a multlgebfarmly consisting
or marb|ctile | <57 8 (b A eard Vikdacieb consins o
tandemly repeated clusters of the 18S, 5.8S, and 28S genes separated by two internally
transcribed spacers, ITS1 and ITS2 (Long & Dawid, 1980) (Figure 3). The multiple
copies of the highly conserved rRNA genes are probably maintained because cells
require large amounts of the pariicular produ-t, which a single copy could not produce

in appropriate time.
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Figure 3 Diagram of a eukaryotic + : RN ! -\ family in animals, whick
consisting of tandem repéats o i senes. and spacers: IGS, is the
intergenic spacer located betv --- ~-i: of ribosomal genes. The regions
coding for the 5.8S, 18S, and _ DNA are shown by bars. ITS1

locate between 18S and5.8S rDNA and ITS ocate befveen and 5.8S and 28S

G
AU INENTNEINS
AN TUNNINGAY

rDNA.
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The rDNA evolve cohesively within a single species and exhibit only
limited sequence divergence among rDNA copies within single individual (Amheim et
al., 1980). In contrast, comparisons between species show normal levels of sequence
divergence. Combination of these two observations is referred to as concerted
evolution (Dover, 1982; Elder and Turner, 1995). The mechanisms driving concerted

evolution are unequal crossing over and gene conversion. Irrespective of the exact

mechanism, the degree of homogcmms a result of the interplay between

homogenization mechanism an chlotterer and Tautz, 1994).

Highly con ! | eat array can be used for
uscd at lower
product, permitting it to

evolve at a faster rate th : ing regions. The level of variation in this

that is, the DNA sequ;ﬁ nal yﬁperesentatlve of a species

(Brown et al., 1972). Rlbogmal genes areQ}bundant in each organism (Hillis and

Dixon, 1991), akifg] i feaslol¥ }§de¥elop) g1y denbifive diagnostic techniques

The use of polyryerase chain reaction (PCR) employing ‘conserve} oligonucleotide

primers 35 S o sk broba it Spable faniss rom

minute quantltles of materials.

The ITS regions of rDNA contain reliable genetic markers to
distinguish closely related species of protozoan, trematodes, cestodes, arthropods and
nematodes (Wesson et al., 1992; Adlard et al., 1993; Bowles and McManus, 1993;

Morgan and Blair, 1995), whereas sequences of rDNA coding regions appear to be less
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useful for species identification due to a low level of sequence divergence (Zarlenga et
al., 1994).

PCR-RFLP have been employed to define genetic marker in the ITS for
identification parasite nematodes to the species level. For example, Ascaris
lumbricoides from humans and A. suum from pigs are difficult to be differentiated by
morphology. However, Ascaris species from different hosts can be distinguished by
PCR-RFLP (Zhu et al., 1998). The :

vides genetic markers for identification

strongylid nematodes to species (Chil % /);5; Gasser et al., 1994; Gasser and

Hoste, 1995; Stevenson et iy 1996; 196). For filarial nematodes, the
- o —

PCR-RFLP of ITS]1, di e I, can be usedito differentiate B. malayi, B.

pahangi, and D. immitis" (N 10l.,2003)
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