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ABSTRACT

A number of helminth zoonoses have been recorded in the Philippines and
majority of these is transmitted through the food. These include echinostomosis,
aryfechinostomosis, heterophydosis, cameophallosis, paragonimosis, opisthorchiosis,
fasciolosis, lacniosis/cysticercosis, spirometrosis/spsrganosis, gnathostomosis, intestinal
capillariosis, angiostrongylosis and anisakiosis, The causative agents involved, animal
hosts, human infections with these diseases and their distribution and wransmission are
discussed

Toenia saginofa osiotica is recently recognized as the one of the bwo causes of
human taeniosis in the Philippines. Previous reports locally of Taenia saginota were in
fact of Taenia saginata asiatica, thus dats for the former are now referable 1o the fater.
The pig and iis liver serve as the inlermediate host and organ predilection site of the
cysticercus (larval form), respectively for this species. Accordingly. meat inspection of
slaughter pigs should now include the examination of the liver and nol only of the
muscies as currently practiced. The mudfish, Chenna striata (dalag) is recently recorded
to harbor the larva of Grathostoma doleresi. Human infection with the nematode may
oceur through ingestion of improperly cooked infected fish,

While some of these zoonotic discases are now rarely observed, still others
continug to be public health problems. Many are endemic in cerein areas of the
Philippines hecause of the food habil of consuming raw or partly cocked fish, edible
snails and crustaceans and meat in these arcas.

More studies on the epidemiology anid transmission, inchuding the anumal hosts
involved locally, are still needed for some of these problems. Changing the ealing
habils and practices van prevent human infection with many of these diseases. Proper
disposal of fecal materials [rom both mun and animals can also help contrut or if not
cut the life cycle of many of these infectious agents. These however require aggressive
health education campaign in order to be successful,
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INTRODUCTION

In the Philippines, parasitic diseases still rank high as heatth problems
in both man and animals. Biomedical surveys conducted among human populations
in the country point to parasitic diseases as important public health problems
(Cross & Basaca-Scvilla, 1984). These arc sggravated by problemns of poverty,
malnutrition and a declining economy. Sume of these parasitic problems are causcd
by heiminths, which are transmissibie from animals t man or vice versa. Human
infection with some of them is acquired through the food. Just a3 the Philippines
is composcd of many islands, the inhabitanis are also varied with respect tw
eustoms, food habits and practiees and many of these, as will be shown lauter,
favor the transmission of helminth infections.

Zoonoses, as defined by WHO (1979). are those diseises and infections
which are naturally transmitted between veriebrate animals and nizn. The species
of animal parasites causing tnfection and shared by bath man and other vertebrate
animals are therefore classed as zoonoses. This paper deals only with fuud-horne
zoonoses caused by helminth parasites (trematodes, cestodes. nematodes snd
acanthocephala).

The nomenclawre of helminth diseases given in this paper follows the
Standardized Nomenclature of Parasitic Diseases (SNOPAD; as proposed by the
World Association for the Advancement of Veterinary Parasitelogy (WAAV)
(prepared by Kassat ef af., 19838).

Scientific nanes of fish hosts follew the currently recognized vames given
in the checklist of the parasites of fishes of the Philippines by Arthur and Lurpanlan-
Mayo (1997).

TREMATODE ZOONOSES

Echinostomosis

Human echinostomosis 1n the Philippines is primarily caused by Echinosioma
ilpcanum. The adult fluke occuss in the small intestmes, thus the disease condition
is also called intestinal echinostomnosis. 1t is widespread with prevalence of 3%
but higher among llocanos in Northern Luzon where it reached 1o as high as 44"
{Cross & Basaca-Sevilla, 1956)

Rattus spp. are important ammal bosts. Duogs and cats were claimed as may
equally be important. No data however as yet are available on the prevalence of
natural infection especially on the last tw o hosts. A variety of laboratory animals
especially rats, mice and hamsters arc the mosi susceptible experimental bosts
(Velasquez, and Eduardo, 1994),

This parasite requires fresh water snails as intermediate host o complete us
life cycle. Locally. the freshwater planorbud snail. Grrandus phrusadi serves as
the first intermediate host and the second intenmediate hosts include a variety of
freshwater snails including . phrasadi and Pilg conica. Filipinos cat the latter
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species, thus it is considered the primary source of infection. The llocanos of
northern Luzon are known to consume partly cooked Pife conica (locally called
“bisukol™) hence human infection is highest in this region (Eduardo. 1991).

Artyfechinostomosis

Artfechingstomun malavanum (syn.= Cathaemasia cabreraf) is the cause of
this condition and it occurs in the intestines of the infected host. This species has
alrcady been reported for a long time in other Asian countries. Its occurrence i the
Philippines has been recorded in man and the pig (Velasquer and Eduardo, 1994,

Human infections with this specics have been reported from fsabela and
Tarlac provinee (Monzon & Kitikoen, 1989). Pigs from Pangasinan and Bulacan
were found naturally infeeted at slaughter. A total of 1,203 wonms were recovered
trom one pig (Eduardo, 1989).

This helminth species also requires freshwater snails as intermediate hosts 1o
compicte its development. The snails, Buflastru cumingiana, Ruadix quadrasi and
Physastra hungerfordiana are naturally infected in the Philippines and therefore
serve as the second intermediate host. The source of human intection however is
Bullastra cumingiana as this is edible 10 some Filipinos. Alt human casex in Lsabclu
had a history of cating raw snail of this species that is locally known as “hirahid 7 1t
is prepared by shaking the snail with salt to remove mucus seeretion. Then salt,
Zinger, onion, vincgar, pepper and other spiees are added (Tangtrongchitr & Monzon,
1991). B. cumingianu collected from twa distant places namely, San Pablo, Lagunz
in Southern Luzon and Echague. Isabela in Northern Luzon were found naturaily
infected with metacerariae which when fed to rats and hamster yielded adults of .
malavanum {Cabrera et al., 1986, Monzon & Kitikoon. 1989),

Exact information on its epidemiology. transmission and its prevalence in
pigs and man and other animals locally remains to he worked out.

Heterophyidosis

Members of the trematode family Heterophyidae are the causes of this
condition. In the Philippines, several species of the family have been recorded
from carnivores and birds. Many of these species are known to be transmissible 1o
man (Velasquez and Eduardo, 1994). Only four specics namwely, Huplorchis
taichui, H. vokogawai, Procerovum calderoni and Steltunthohasmns falcarus (= S,
pyendocirrara) have actually been recorded in hwnan infections focally and these
were assovigled with lesions in the heart, brain and spinal cord. Unspevified
heterophyid infections of man detected through fecal examination have also been
reported {Cross & Basaca-Seviila, 1984),

There are no data available yet on the prevalence of infection in animals. In
hutnan, less than one percent of 3,000 stecol samples examined from various
places in the country was found positive for heterophyid ova (Cross & Basaea-
Sevilla, 1934).
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Heterophyids require freshwater snails and fishes as first and second
intermediate hosts, respectively to compiete their cycle. A variety of food fishes,
both freshwater and marine have been found infected with the metacercarae of
heterophyid species {(Velasquez and Eduerdo, 1994) end those harboring the
metacercariae of the four species mentioned above are given in Table |. Infection
therefore occurs through ingestion of raw or partly cooked fish containing
melacercaria, The life cycle of only two species, H. faichuf and P. calderoni are
known in the Philippines. The snail hosts are Melania juricea and Thiara riguerti,
respectively (Velasquez and Eduardo 1994).

Table 1. Philippine fishes found harboring metacercariae of heterophyid species.

Fish species: Heterophyid  Fish species: Heterophyid
Scientific name species™ Scientiflc name species®
{local name) {local name}
Acentrogobius
Janthinopterus (biyang sapa) PC Liza subviridis {banak} HT. HY,
(=Mugil dussumieri PC, SF
{talilong)
Ambassis buruensis (lafigaray) HY, PC Mugii sp. (banak) HY, PCSF
Anabuas testudineus {martiniko}) PC, SF Orevchromis niloticus HT
{titapia)
Arius manillensis (Manila HY Pelates quadrilineatus HY.PC, SF
kanduli} {agaak)
Atherinu balabacensis PC Plarvcephalus indicus PC
{guno} {sunog)
Butis amboinensis (biyang sunog) PC Poecilia latipinna (bubuntis) PC
Channa striata (dalag) HT.HY. PC Puntius binofatus {pait} HT
Chanos chanos (bangus) PC Rhynchorhamphus
georgil (buging} HY.PC
Clarias batrachus (hito) HY Scatophagus argus
thitang) PC
Eleutheronema tetradactylum PC Siganus canaliculatus HY,PC
(mamali} tharangan}
Epinephelus coroliicola HT, PC Siganus gutatus HT, HY
{lapu-lapu} {barangan)
Gerres filamentosus {malakapas) PC Siganus javus {barangany  HY, PC
Gerres kappas (malakapas) HY Spratetlicypris pulata HT
(manobud}
Glossogobius giuris (biya) PC Terapon jarbua (bagaong) HT, HY SF
*fegend
Huplarehis waichur - HT Haplorchts vokogawai HY

Procerovum calderoni - PC Swellantchasmus fuleatns  SF
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Carneophallosis

Carneophallus brevicaeca is the etiologic agent of this disease condition. In
the Philippines, it has been reported in man associated with lesions in the heart
and spinal cord; in the bird (Sterna albifrons sinensis) and the fish {Glossogobius
giuris). The shrimp, Macrobrachium sp. has been found to harbor metacercariae
thus serving as intermediate host for the parasite (Velasquez, 1975; Velasquez and
Eduardo, 1994). Infection occurs through ingestion of raw or partly cooked
shrimps. Other invertebrate intermediate and animal definitive hosts still remain to
be known.

Paragonimosis

Members of the genus Parugonimus are the causes of this condition. in the
Philippines, Miyazaki {!981) conciuded, after a taxonomic study on the lung
flukes, that Puragonimus westermani filipinus is the only species and 1s responsible
for this condition in the country.

Faragonimus infection is endemsc in certain areas in the Philippines.
Reported human cases were mostly froin Sorsogon, Samar and Leyte. Prevalence
in endemic areas may reach 4.6-12.5% (Cabrera & Fevidal, 1974). Wild rass
{Rattus norvegicus) may play an imiportant role in maintaining the cycle in nature
and the prevalence in these animals may reach 9.4-11.1%. {Cabrera. 1977).

This species requires freshwater snails and crabs as first and second
intermediate hosts, respectively to complete its cycle. Wild boars mav serve as
paratenic host. In the Philippines, the snail Brotea asperara and the mountain
crab. Sundathelphusa philipping serve as intermediate hosts (Velasquez and
Eduarde, 1994). Human infection results from consumption of infected crabs,
raw or partly cooked.

In Sorsogon, Leyte and Samar, where paragonimosis is indemic, inhabitants
are known to consume the crab host raw, A preparation of fresh crab juice known
a8 “kinagang ' is considered a local delicacy. Cabrem & Fevidal (1974) noted
that infection is more frequent in males than in females but this difference was
atrributed 1o certain customs and habits rather than sex. Males in these areas were
observed to eat crabs raw during drinking sessicns with the local wine { “hast”)
especially during festivities.

Opisthorchiesis

Opisthorchis {=Clonorchis) sinensis, the etiologic agent of this condition,
has been reported in man in the Philippines during routine stool examination. In a
survey of 30,000 Filipinos by Cross & Basaca-Sevilla (1984), ova similar w0 that
ol Opisthorchis sinensis were detected in 135 stool samples.

It is a known fact that this parasite requires snails and a varfety of {veshwater
tishes serve as intcrmediate husts but the species involved in the Philippines are
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not yet known. Likewise, data on animal host infection especially carnivores are
still necded.

Fasciolosis

Twao species, Fasciola gigantica and F hepatica have been veported in ammals

in the Philippines but recent investigations based on previous and current ecllections
have shown hat the former is the predominant if not the only specics now occurring
in this country (Velasquez and Eduardo, 1994),
The prevalence of Fasciola infection in domestic ruminants is hugh, In endemic
arcas, it may reach 1o as high as 95%. Control program instituted an a nationwide
scale in 1979-1981 reduced the infection rate in some areas, Lamieta & Manuel
(1981) found a prevalence of 3.6% in cattle and 38% in water buftaloes (carabaos).
The snail intermediate hosts in this country are Lymnaea philippinensis and L.
auricularia rubiginosa, which are likewisc distributed throughout the islands.
Animals become infected through the ingestion of mclacercurrae contamned on
grasses and other water plants or drinking contaminated water,

Only two cases of human infection with Fusciola bave been recorded in the
Philippines {Eduvardo, 1991). The exact origin of the infection could not be traced
but probably as a result of ingestion of panly cooked fpomea (“kanpkong™) or
accidental ingestion of watcr plants harboring metacercariac of the fluke. The high
prevalence in animals in endemic areas put the local human population at risk to
infection.

CESTODE ZOONOSES

Taeniosis/Cysticercosis

Taenia solium and T, saginata usiaticy are the causes of human tacniosis in
the Philippines. What was previously referred to in literature as Tuenia saginatu
or Taenia saginata-like in Taiwan, Korea, China, Thailand, Indonesia and the
Philippines is in fact Taenia saginata asiatica {Fan & Chung, [998). The true
Taenia saginaia requires cattle and water bufalloes as intermediate host and is
cysticerci are found in the muscles. Taenia saginate asiatica on the other hand
requires pig as the intermediate host and its cysticerci oceur in the liver, Infection
of a pig with ova of Taenia saginata asiatica recovered from an infected woman
in Leyte revealed the occurrence of cysticerci in the liver (Pejana & Eduardoe,
2000). This suggests that examination of slaughter pigs at meat inspection should
include the liver and not only the muscles as is currently practiced.

Various surveys showed Taenmia prevalence of less than vne percent
(Arambulo er al., 1976, Cross & Basaca-Sevilla, 1983, Camey er af, 1987).
Between the rwo species, T saginata asiatica is more commoen. According to
Arambulo er al. (1976). out of 1,000 cases of parasitologic condition examined
annuatly at the Philippine General Hospital, an average casc every two years of
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one T sofiunr and six T, saginata asiviicd were recorded, In T soginata asiotica
cendemic foci in Leyte, Cabrera (1973} reported a prevalence of 10.26% for this
species.

Human cases of cysticercosis have been reported in the Philippines and
were dizgnosed as cither that of 7% selium or highly suggestive of this species
(Quimosing ¢ al., 1984; Eduardo, 1991).

fn animals, cysticercosis is more commofl in swine than either in cattle or
waler buftalo and the prevalence in slaughter amimals are:: swine 1.67%, cattlc
0.02% and water buffalo 0.03%.

Human infection results from consumption of raw or improperly cooked infecied
pork and becf.

Spirometrosis and Sparpanosis

Spirontetra species and their spurgana have becn reperted in animals o the
Philippines. Sparganum is widespread in tadpoles and frogs and has been found
in a bird, Lyabrychus cinnamomeus. a lizard, Gecko gecko and scveral species of
snakes namely, Lapemis hardwickii, Boiga dendrophila, Ahaviulla ahaetullu, A.
caudolineatu and Natrix chrysarga (Velasquez and Eduardo. 1994).

Adult D. latum has been reported locally from 4 boy that died of anemia.
Since D. flatum is only found in temperate countries of the Northem Hemisphere,
this idcntification is doubtful. It is possiblc that the species in question is
Diphyilobothrium erinaceieuropaei (=Spirometra crinacea, S. mansonoides)
(Velasquez and Eduardo, 1994). Stool survey showed diphyllobothrid ova in less
than one percent of 30,000 persons examined in various places in the Philippines
(Cross & Basaca-Sevilla, 1984},

Up to 1962, four human cases of sparganosis have been reponied locally and
since then no other case has been reported. As all cases gave no history of having
caten fresh meat of frogs, reptiles and birds nor used them as poultices, the mode
of transmission was attributed to the drinking water with infecied cyclops (Jueco,
[982).

NEMATODE ZOONOSES

Gnathostomosis

Members of the genus Gnathostoma cause this condition. The genus is
represented in the Philippines by three species namely, G, spinigerum, G. hispidum
and G. doloresi. Gnathostoma doloresi was first discovered and reporied as a
new species in the Philippines by Tubangui (1925) from the stomach of a pig in
Los Baflos, Laguna. It has been subsequently reported in the same host locally
(Velasquez and Eduardo, 1994) and in several Asian countries and some Pacifc
Istands (Daengsvang, 1982). All three species have been recorded in man in other
Asian countries but only G. spinigerum has been reported in man localiy.



112 Solcedo L. Eduardo

Gnathostoma spp. in order to complete their development requires aquatic copepods
and fishes as inlermediate hosts and a wide range of paratentc hosts may intervene
as “extension host™ in the cycle.

G. spinigerum has been reported locally in dogs, cats, flying lemur and palm
civet. Copepods, Cyelops (Encylops) sernufutus and C (Microcyelops) hicolor
and freshwater fishes namely, Glossogobius giurus, Ophicephaluy striatus and
Therapon argenteus serve as first and second infenmediate hosts, respectively. The
water snake. Hurria ryachops and the frog. Rana limnochuris may serve as the
local paratenic haosts as they were found to harbor larvae of this parasite). Only
three cases of human gnathostomosis have been reported locally and these werc
agtributed to G. spinigerum (Velasquez and Eduarde, 1994}

Both G. hispidum and G. doloresi have been recorded in pigs in the
Philippines (Velasquez and Eduardo. 1994). There is no case as yet reporied of
human infection with G. hispidum and G. deloresi in the Philippines. However,
cases of human gnathostomosis have been reported in China. Japan and Thailand
duc 1o these two species. Gnathnsioma doloresi is corrently recognized as an
important cause of clinical human gnathostomaosis in Japan (Akahane e uf,, 1982:
Ogata er al., 1988; Nawa er af, 1989).

Cases of human gnathustomosis due to G, hispidm in Japan have been
attributed to the consumption of raw loaches (Misgurnus angillicaudutus) usually
imported from Mainland China, Taiwan and Korea. [t is interesting to note here
that the fish host {Misguraus anguiflicawdatus). which is the source of human
infection witl: this species in Japan, now abounds in the rice terraces of Tfugao,
The ffuguo call it “jojo™ which probably is derived from the Japunesc name “dojo™
for the fish. How the fish found its way to the Cordillera is not exactly known, It
15 postulated that it was brought by Japanese soldiers during World War 11 as a
protein supplement for theiwr diet (Balatan, 1993). Thus is a case of the intreduction
of a new suitable intermediate host for a parasite already existing in a country.
The introduction increases the range of suitable intermediate host available locatly
and hence insuring further dissemination and coniinued survival of the parasite
concemned.

In Jupan, wild boars, salamanders, {rogs and snukes have been reporied to
harbor larvac of . deloresi (Imai et al., 1989; Miyazaki & Ishii. 1932 Hasegiwa
et ul.. 1982), Human infections with G. doloresi in Japan have been attribuled o
the ingestion of raw meat of these hosts.

The author e af. (2001, 0 press) has found larvae ol G. deforesi in some
Ophicephalus seriatuy (“dalag™) examnined from Laguna Lake suggesting that this
{ish serves as the intermediste host locally. Humun infectior may result from
consumption of improperly cooked infected fish,

Intestinal Capillariosis
Intestinal capillariosis of man is caused by Cupiflariu phitippinensis. The species
was firsi discovered and described as a new specics by Chitwoud of al. {1968)
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infected with the larvae of 4. cantonensis. Prawn, fishes, crabs, cattle and chicken
have also been shown to serve as paratenic hosts {Velasquez, 1981).

Angiostrongylosis in human affects the central nervous system where the
migrating larvae cause a condition called tropical eosinophilie meningitis. Human
infection results from ingestion of paratenic hosts and raw vegetables contaminated
with larvae from infected mollusks. Ten human cases, all non-fatal, presumably
due to larvae of 4. rantonensis have been reported locally (Cross, 19823,

Anisakiosis

This condition is caused by the larval stages of anisakine nematodes persisting,
in the alimentary canal or penetrating the tissues of human after consuming raw or
serni-raw fish. A variety of fish species acts as intermediate/transport hosts for
the larva which mature to adult in warm blooded marine mammals,

Human cases of anisakiosis have been reported in the Americas, Europe and
Japan resulting from ingestion of raw or semi-raw fish (WHQ, 1979). While no
human case has been reported as yet in the Philippines, a wide range of fish
species have been found to harbor anisakine larvac (see Table 2} (Velasquez and
Eduardo, 1994). The potential of human infection in the Philippines therefore is
great especially now that many Japanese food preparations of raw and semi-raw
fish (sashimi, etc.} are now gaining acceptance amonyg Fitipinos, Itis also possible
that there were human cases of anisakiosis in the Philippines but were unreported
either because of the difficulty of its recognition or many local physicians are still
unaware of this condition or both,

Table 2. Philippines [ishes found harboring anisakine larva {from various authors)

Sclentific name (Local Name)

Scientific Name {(Local name)

Alectis sp. {pampanog puti}
Acunthopagrus berda {bakoko)
Amblyguster sirm {(tonsoy)

Apogon ciliot {dangat)
Caranguides armatus {lawayan)
Caranx sp. {talakitok)

Caesio lunuris (dalagang bukid)
Decapterus sp, (galonggong)
Eleutheronema tetradactyfum (mamali)
Epinephelus sp. (lapu-lapu}
Euthynnus affinis (katsarita)

Gerres filamentosus (malakapas)
Lactarius lactarius (pagapa)
Leiagnathus equuius (lawayakan}
Lefognuthus sp. (sapsap, tambong)
Lutjanus malabaricus (maya-maya)

Oxyuricthvs microlepis {talimusak)
Pennakia aenea talakaak)

Minjalo pinjalo (sulid)

Poeilia latipinna (bubunlis}
Prigeanthus tayenis {bisugong tsina)
Psettodes erumel (dapa)

Kastrefliger brachysoma (alumahan)
Rastrefliper kanagurta (alumahan)
Sardinefla fungiceps (lamban}
Surdineliu abello (bagasbas)

Suwrrda tunhil (kalaso)

Scataphagus argus (Kitang)
Scomberomorus commerson (languiguc)
Selur crumenophthalmus (matang-boka)
Selarvides leptolopis (salay-salay)
Sphyraena langsar {trsilyo}




Transactions of the Nanonal Academy of Scivnce & Technology Phifippines 113

Table 2 {(continued)

Scientific name {(Locat Name) Scientiflc Name (Local name)
Luwtfanus vitta (dayang-dayang) Stolephorns sp. (dihs)
Megalaspis cordyla {oriles) Svaaptura sorsogoncnsis (dapa)
Mene macufata (hiwas) Sipanus sp. (samaral)
Muraenesox cinerens (pindanga) Terapon jarbua (bagaony)
Nemipierus sp. (bisuga} Trichiurus lepryrus (espada)

Orolithes ruber {(alakaak)}

EATING HABITS AND PRACTICES, TRANSMISSION AND
PREVENTION

It is evident from the above of the role-played by food habits and practices
in the epidemiolopy of these food-borme helminth zoonoses.

Food dishes prepared as raw or partly cooked are relished in some arcas in
the Philippines. “Kilawen", is a term given to any preparation of raw meat. fish,
snail. shrimp or crab, etc. usuaily with salt, vinegar and sometimes spices. This
kind of preparation is considered a delicacy by some especially the locanos of
Northern Luzon. Thus human cases of echinostomasis, artyfechinostomosis, and
intestinal capillariosis have been mainly from this part of the country. In lsabela
where human cases of artyfechinostomosis have becn reported. the snail second
intermediate host is eaten raw or partly fermented. Tt is prepared by shaking the
snail with salt to remove mucus secretion, then salt, ginger, onion, vinegar. pepper
and other species are added (Cabrera ef af, 1986; Tangtrangchitr & Monzon,
1991} and caten or left overnight to ferment before being consumed. This in
contrast to another place, San Pablo, Laguna in Southern Luzon, where the same
snail has been found to have even higher percentage of infection than in lsabela,
but no case of human infection has occurred as this particular snail is not eaten. It
is detested due to its slimy texture (Monzon & Kitikoon, (989) and cven the Jocal
term, “susong linta” meaning lecchy snail sounds unpleasant to the ear, “Kilawen™
is also popular among folks in Leyte. Pig liver is cut into thin slices, soaked in
vinegar with salt and condiments and caten raw (Pejuna and Eduardo, 2000). Pig
meat, parily cooked and preparcd as above, is also eaten hall-cooked. Cysticercus
(larva) of Taeniu selium and T. yaginata asiatica are found in the muscle and liver
respectively of pigs, whieh scrve as intermediate hosts. Human infection occurs
through consumption of raw of partly cooked infected organs.

Pila conica ("kuho!”, “bisukel™) and Sundathelpusa philippina (“talangka™),
the intertnediate hosts of £. ilocanum and P. westermani filipinus respectively, are
eaten practically all over the country. However. echinostomosis and paragonimosis
are prevalent or endemic only in certain areas. [t is among the llocunos in
Naorthern Luzen where echinostomosis has the highest prevalence as the snail host
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is eaten sometimes raw or parily cooked. Similarly, paragonimosis ts endemic in
Sorsogon, Leyte and Samar where inhabitants are known to consume the crab host
raw, A preparation of fresh crab juice known as “kinagang” is eonsidered a local
delicacy. Males in these areas were observed to eat crabs raw during drinking
sessions with the local wine (“basi™) especially during festivities. The same is
true for intestinal capillariosis in Northem Luzon. The fish host, Hypsefeorris
bipartita is especially desired when gravid (filled with eggs) and the entire fish is
eaten raw. Another tish host, Ambassis miops in the raw form 1s bitten at the helly
by some to suck out the juice (Cross & Basaca-Sevilla, 1991). Residents of
endemic areas in Northeastern Mindanao likewise were also noted to consume
fish raw (Camey of al., 1987).

Some huran infections with these discascs inay have passed unnoticed or
may have been misdiagnosed as some are difficult to detect or the physician may
not be aware of them,

Simply giving up the habit of eating raw foed of animal origin vould prevent
human irfection with a number of thesc zoonoses. However. as the saving govs,
old habits may not casily be given up. Cross & Bhaibulaya (1983) alse peinted
out that, it would be difficult in practice as some people in these arcas, thuugh
property informed about this transmission. still value their food habits and maintain
thm “cooking destroys the flavor they relish as well as the putritive value of the
food”. Nevertheless, with a more aggressive healih education campaign togethier
with programs directed 1o the improvement of the living condition of the inhabitants
in thesc areas, preventive measures against inany of these zoonotic diseases could
be achieved successfully (£duardo, 1991}

HELMINTH PARASITES AS INDICATOR OF FECAL POLLUTION
OF THE ENVIRONMENTAL

Pollutiva of the enviconment can have an iinpuetant influence on the existence
and survival of parasites {WHOQ. 1979). Many of the helminth agents cousing
zoonoses deseribed in this paper ave associated with fecal pollution of the
enviramnent. whether land or aquatic. These parasites reguire ittermediste hosts
tu complete their eyele,  In order 10 reach the intenmediate host, 2 stage ol the
parasite has to icave the definttive or final bost and that stage. i almaost all cases.
ts the epg. The epg of the parasite is passed out with the feces of the defiotive
host to the environment and front there to the intermediate host.

The presence of the [arval stages of the zoonotic agent in the environment
and in the intermediate host therefore mdicates fecal contamination front infeeted
definitive hosts, The zoonativ helnunth agents reach their respective intermediate
host only after their cggs are passed vut with the feces of the definitive host. Thus
E. docunum, A malavamen, Faxciola spp. Heteraphvid spp., Co brevicacen.
Capitlora philippinensis reach theiv intennodiate hosts through lecal vontamination
of the water envirenment. Taeniu spp. reach their intermediate hosts through teeal
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contamination of the pasture or direct access of the intermediate host (pig) to {ecal
matter of infected definitive host (man). Proper disposal of fecal material whether
of man or animal therefare is everyone’s concern.

The presence of reservoir hosts also maintains the tnfection in a particular
area. It was observed by Monzon & Kitikoon ([989) that Bullastra cummingiana
in Sampaloc Lake in San Pablo City had higher prevalence of infection with A.
malayanum than the snails of the same species in Isabela. The cycle is probably
maintained in the area by pigs and field rats as these are also known as definitive
host of the parmsite. It should be noted that piggeries abound around Sampaloc
Lake and their excreta are allowed to potlute the lake. While there are no human
cases of infection as yet, the presencc of the parasite in the area still pose a threat
to human health,

CONCLUDING STATEMENT

The Philippines has still a fast growing human population at 2% growth
annually. The current population is 75.6 million {Asiaweek, May 2001}). Food
animal production has not kept pace with the demand of the increasing human
population. Recent statistics reveal a slow growth for food animal production. A
large proportion of the human population live in the rural areas and a much larger
proportion of the food animal population is raised in backyards or small farmer
holder systemn as compared to the number raised in large commercial farms. This
ecological profile of human and animal population distribution makes a large
proportion of both populations put at risk.

h is also evident that these diseases are prevalen: in rural areas where the
population depends on agriculture, fishery and forestry for livelihood. One-third
of all goods and services produced by the economy is accounted to the agricultural/
rural sector, which also employs half of the country's workers and eams 36% of
the country's export income (Depantment of Agriculture, 1989). “It can be said
that unhealthy working population can only mean low or reduced productivity and
unwholesomne meat such as in cases of fasciolosis and cysticercosis can only lead
to further reduction due to carcass condemnation of what is already an insufficient
meat supply. In a couniry where poverty is widespread in rural areas like the
Philippines, these diseases can only worsen what is aiready a bad situation
“(Eduardo, 1991).
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