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ABSTRACT

Blood surveys in the Province of Palawan resulted in prevalence
rates of 4.7, 4.2 and 0.8 per cent for V. bancrofti, .. malavi and mixed
infection respectively. Ma.layan filariasis had a very restricted distri-
bution compared to bancroftian filariasis. Males had higher microfilaremia
rates than females for both species. Children had higher microfilaremia
rates in malayan and lewer in bancroftian filariasis. Average microfila-
rial density wa higher in bancroftian tr an malayan and males had higher
microfilarial density than females in the two species. Similar survey in
Jolo resulted in a prevalence rate of 11.4 per cent. Atypical microfilariae
found together with typical ones, when examined in detail revealed that they
were also of W. bancrofti. Microfilaremia rates in males were higher than
in females and rates were higher among older ago groups. In Jolo there were
more children with microfilaremia compared to Pa3lwan. Extent of abaca
plantation and magnitude of filariaeis in all municipalities of .Tolo showed
no correlation, but "poblnions" located near abaca plantations had higher
prevalence rates. Aedes (Finln-va) poecilus, is the vector of filarineis
in Jolo island which confirmed previous finding in Scrsogon, another abaca
raising province. Malayan filariasis cases treated with diethylcarbamazine
were observed for side reactions. Fever, joint pains, chilliness and head-
ache were the most common reactions and were directly related to micro-
filarial density. Culex fatisnne and Aedes albopictus were not susceptible
to experimental infection with B. malavi whereas Mansonia toneae showed
high infection rates. Filaria larvae in M. bonneac required 10 days to
reach the infective stage, Filarlasis in an abaca raising province has
higher prevalence involving younger children with the vector breeding in
the leaf axils of the abaca plant. Side reactions should always te
anticipated in proven cases of filariaeis treated with diethylcarbamazine;
bencethis drug may be used as a "therapeutic test" in clinical filariaeis
where microfilnriae are not demonstrable. Malayan filariasis is not likely
to be influenced by urbanization.
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Introduction

Prior to 1964, filariasis in the Republic of the Philippino" has
always been reported as being caused by pericdic Wuchororia bancrofti.
There are 56 provinces in the Philippines; 48 of these have already been
surveyed fer filaria by the Filaria Control Pilot Prolect of the ,aticnl
Department of Health. The disease was found endemic in 29 of these
provinces. A total of 2P2,712 persons coming from 4P provinces have been
examined with an overall micrcfiLaria rate of 3.7 per centr. In a
similar survey conducted by Rozeboom and Cabrera(5)in 1955, a definite
correlation between the distribution of abaca plantations and filariasis
endemicity was established. This correlation has been attributed to Aedes
(F ilaya) poecilus, the principal vector in these areas ,reeding in the
rain water accumulated in the axils of the 'baca plantse'J. In this same
survey there were two localities found endemic for filariasis but without
abaca plantations. The first is an isclated. pocket of bancrcftian fila-
riasio in Calaccad Valley, Mountain Prcvince, Luzcn, among the Kalinga
tribes with an overall micrcfilaremia rate of about 11 per cent. The
study in Calaccad Valley have shown that Anoheles mirimus flavirostris is
the important mosquito vector in that area(7 ). The seccnd endemic spot
is ir the forested area of Palawan. Previous firdings here so far are
(1) the presence of subperiodic Brugia malayi reported for the first time
in the Philippines, with Mansonia bonneae as the mosquito vector(2,8 );
(2) the endemicity of Wuchereria bancrofti in the Brugia malayi endemic
zone with Anopheles minimus flavirostris as the important vector, confirm-
ing a similar finding in Calaccad Valley(9); (3) the occurrence of both
species of micrcfilnria in some individuals with ouservaticns of micro-
filnrial pericdicity(3).

Since malayan filariasis in the Philippines has just recently been
reported for th. first time, it was thought necessary tc study the clinical
signs and symptoms manifested by people suffering from this disease. It
was also of interest tc note the responses of individuals to a ecurse of
treatment with diethylcarbamazine.

Some of the more commcn household pest mosquitoes in the Philippines

are Culex fativans and Aedee albopictus. Culex fntiFnr hns been found to
play acme role in the transmission of bancroftian filariasis in the Biccl
areac(12). Aedee albcpictus on the other hand is quite abundant in rural
and forest areas in the Philippines. In order to determine whether these
mosquitoes were susceptible tc infection with Brugia malayi, they were
allowed to feed on some of our micrcfilaria carriers and were dissected
starting from a few days after engorgement to 12 days later.

Since we were unable tc make more than a limited observation in
experimental infection of Manscnia bonneae with B. malayi in previous
reports(P), we were interested to find out its relative susceptibility as
compared to Culex fati ans and Acds albopictus.

Aside from Palawan Province, there are other areas in the Philippines
that are located rather close tc British North Borneo. These are a group
of islands and islets called the Sulu Archip _age, where some of the people
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indulge in unlawful trade with Borneo just like scme of the people in
southern Palawan. Way back in 1964 I requested around 100 night blood
smears amcnflpa tients from Sulu Public Ucspital. Using Wilson' s technic
of staining ) , ton slides were found positive for micrcfilariae. Six
of those smears had tynical microfilarine of W. bancrcfti while fcur slidae
had atypical ones. Based on color changes alone and examined under lcw
magnificaticn, these atypical microfilariae seemed to conform tc the
description of B. malayi.

The parlosee of the present study were therefore: (1) tc determine
the extent and distribution of bancrcftian and malayan fil.riasis in
Palawan; (II) to confirm the existence of filarinsis in SuL: Archipelngc
and possibly determine the probable vector species of mcsqui(ces;
(III) to study the clinical manifestaticns of malayan filarinsis and
responses of cases to a course of treatment with diethylcirbarinzine; and
(IV) to determine whet-r some cormon pest mosquitoes are susceptible to
infection with B. malavi.

I. Extent and Distribution of Filarinsis in Palawan Province.

Palawan ccmprises a group of islands located at the scuthwestornmcet
portion of the Republic of the Philippines, about 7041 - 12c24, North lati-
tude and U60551 - 1200211 West longitude. It has a total area of abcut
14,755 square kilcmeters and a pc-ulaticn of abcut 163,000. North of the
main island are the islands of Linapacan, Culicn, Ccrcn and Busungav,
while south of it are the islands of Bugsuk and Balabic, Palawan has a
mixture of inhabitants, the original indigencus ,rcups or tribes and
immigrants coming from Luzon, Visayns and Sulu. The aboriginal groups rre
the Takbanuns who are the most numerous in the island and who occupy the
central part including the eastern and western coasts; the Palawanos inha-
bit the meridional part of the island inolvrding the east and west coasts;
in the south are the Quoneve who are ncn-christianized .and ccnsidered un-
friendly'f and dwell in the mountains and cnves of Lad-da, Panalifigann,
Ransang and Culasian. Lastly we have the Batacs occupying the mountains
north of Puetto Princesa, in sitics alcng the Babuyan river. Scattered in
varLcus parts of the island, particularly sc in Brooke's Peint and Quezon
are the Mchammedans or Muslims who immigrated from Sulu. Our survey n.vcred
ull these groups of people except the "Cueneys", because no guide wculd
undertake the job of taking us to them.

Mst houses in the vi'lages are built on posts sc that the floor is
made of split wood or bamboo while the roefs and walls are thatched with
"nipa" or palm leaves. It is not uncommon to find houses with only three
walls.

The principal occupation of these indigenous inhabitants is the
cultivation of rice using the "kailgin" system, wherein the trees of a
chosen patch in the forest are cut down, dried under the sun and lnter
burned over during the dry season. At the start of the rainy season the
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cleared area is seeded with rice. Each family has on the average twc cf
these cleared plots which are cultivated and planted for a poricd of 2-3
years. Then another patch of the forest is again choser and cleared. We
have seen those people clear such areau and it is a pity to see giant
trees of the hard type cut down only to be burned. When harvest of rice is
poor, people resort tc sweet potato, corn, taro and cassava. The nutritive
value of their diet is undoubtedly below par, since they often eat rice
seasoned only with salt. Fruits are quite rare except for a handful Cf
bannras, papayas, guavas and a few others. Domestic animals are few and
vegetables are limited. Others engage in fisning and hunting wild pigs
using explosives inserted inside a sweet pctato which they call "pig
bomb".

The immigration of pec-lG from Luzcn and the Visaynn islands has in
a way improved the method of farming with the use of a plow and carabac.
More vegetables, poultry and pigs are being raised. Unfcrtunately the
indigenous inhabitants prefer their own primitive method of farming cver
the methcd introduced by the immirants. Hence, in the near future the
indigenous tri es will be eventually driven up in the mcuntains with the
immigrants occupying the valleys.

The classificaticn of Philippine climate is based cn the types cf
rainfall, inasmuch as the temperature differences in the archipelago are
very slight. There are four types cf climate hased-upon the presence cr
absence of a dry s'nson and of a maximum rain period(ll). Palawan has
both types 1 and 3. For dtails cn this, the reader may refer to fig. 1
and table 1. The Province of Palawan is rather mcuntaincus with several
rivers and mountain streams that serve as good breeding places for
Ancheles minimus flnvircstris, the principal malaria vector which was also
found to be the vector of bancrcftian filariasis(9). In barrio Panitian,
Quezon, located on the west coast of Palawan, is a large fresh water swamp
thickly wcoded with giant Pndanus which presumably serves as the breeding
place for Mansnia bonneae mcsquitoes( 6 ). A similar type of swamp is no-
where to to found in Palawan Prcvirce ns reported by cur men. The reads
are very poor and are constructed to connect cnly the municipalities.
Roads connecting tcwnr, barrics and sitics are still lacking so that one
has to hike in order to reach these places, and the distances between them
are rather great.

Materials and Methods.

Inasmuch as both Vuchereria bancrofti and Brugia malayi filariasis
have been found endemic in the Prcv4nee of Palwankb,7) blccd smears were
taken not earlier than 1900 hours. After recording the nrtinent data on
surveo forms, two thick blood smears per glass slide of approximately
2 m each, were taken from the finger. These smears were allowed to dry
overnight: dehemcglcbinized completey in water and stained with Giemsa
according to the method of Wilscn(12). We adcptod the hcuse-tc-hcuse blood
survey methcd because of the great distances between houses, and cur desire
to include all members cf the household.

-3-



The stainod smoarr were examined under a comDrimd micrcscepo at lcw

magnification. Alth~uh species identificatien was pcssible by colcr changes
as adopted by Wilson1) still all pcitive slides were restained with
Delafield' a hemntcxylin for a more accurate species identific.ltion. In moet
instances Giomsa staining was done in the field while the staining with
Delafield' s hematoxylin was done at the Institute of Hygiene. We also tried

to fix the doheoglcbinizod smears with methyl alcohol and later stained
them upon arrival at the laboratory. This last methcd eliminated staining
procodurce in the field.

Results

Distribution and Prevalence of Filariaeis

The ccveragc of the bicod survey is quite extensive (fig. 2). We

were able to obtain smears frcm the ncrthernmcst pcrtLcn to the scuthern-
most tip of the province ef Palawan. The results d' the blccd survey for
micrcfiLaria are presented in table 2. The tcwns Cf Busuanga, Ccrcn, Culicn
and Linapacan fc=-:nj the Calamian group of islands were fcund nct endemic
for filnriaeis. In the northern tip of the mainland cf Palawan, El idc

(Bacuit), Taytay, and Roxas were essentially negative except for one
B. malayi case in Silanen, Taytay. In Puertc Princesa, cut of 417 prscns,
8 (1.9 per cent) were found pcsitive for W'uchereria bancrofti. Of the 8
cases 5 were Tnybanuas and 3 were Batacs. Scutb of Puerto Princesa, the

first endemic spot is Aborlan with 7 positives out of 60 persons examined
or a microfilaremia rate of 10.3 per cent. AU cases turned cut to be due
to Wuchereria bancrofti among Ta banuas. The next endemic spot is Quezon.

Out of 737 perscs examined 2P (3.P per cent) were positive for W. banercfti,
and 154 (20.9 per cent) were positive for Brugia malayi. A total of 25
(3.4 per cent) persons had both species of microfilaria in their blood. The

overall microfilaremia rate for the municipality is about 2P per cnnt,
ccmbining the two species. One will ncte that Pnnitian, Gungnan, Marerong,

Kambing, Tagbanaba, Tagnisa, MaLitgao and Taganilac form the "hot bed" for
Brugia malali infecticn. This may be explained by the fact that all these
"sitios" are located alcng the bcrder of the fresh water swamp called
"kakrokan" (mening crocodile) with Mansonia bcnneac found abundant almcst
all the year round(P).

The other endemic area fcr filariasis south of Puerto Pr~ncesa is

Brooke's Pcint. Of 1,055 pe.eons examined 133 (12.6 per cent) were found
positive for V. bancrcfti and a single case cf Brugia malayi. Brcoke'Ls
Point therefore is the fccus of highest endemicity for Vuchereria bancrcfti

infection. The sitics of Kolandanum, Sandoval, Lumafgcy, Tarusan, Malitob,

Sara, Tagnatc, Sumniling, Tagpisa and Katipunan are the specific areas with
high infection rates.

The islands scuth of the mainland are Balabac and Bugsuk, with the
former having been found to be ncn-endemic far flaria. The island cf
Bugsuk was not surveyed by cur team, due to lack of water transportaticn to

that area.

-4-
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A grand total of 3,726 persons were examined for the Province cf
Palawan and 176 (4.7 per cent) ware pcsitive for Wuchercria bancrcfti and
156 (4.2 per cent) were positive for Brugia mnlayi. Combining the two
species we got an overall microfilaremia rate cf 0.9 per cent fcr the
entire province, with 2P persons (0.R per cent) found positive for both
species.

This survey revealed no additional focus of malayan filariasis out-
side Quozcn, an area which was previously eurveyed(2,8).

Age and Sex Distribution

Table 3 shows the total cases for Palawan clkssified by age nnd sex
and presented graphically in figures 3 and 4. One sees that the micrcfila-
remia rate for males exceeded that of the females in almost all ages fcr
both species with the differences being statistically significant (t a 3.4
(W.b.) and 5.P (B.m.) P-.Ob1). It ip to be noted too that no bancroftian
filariasis case .-ts found below 6 years of age. The highest micrcfilaremia
rates of bancrco2ian filariaeis amcng miles are found in ages 21-35 and
56-0 years all greater than 10 per cent. Among the fenales the highest
rates are found in ages 21-25, 46-50 and 61 years and over ranging from P.1
tc 10.7 per cent. In the rmalayan filariasis on the other hand, the highest
rates among males are found in ages 6-10 and 26-45 ranging from 7.4 to 8.5
per cent. Amon. females the highest rate is with the 1-5 age group beirg
11.4 pr cent.

Approximately 42.3 per cent of the B. malayl cases for both sexes
are loss than 16 years of age compared to cnly 10.3 per cent of the V. tnn-
crofti cases. The microfilaremia rate for these ages are 1.5 and 5.6 per
cent for 'J. bancrcfti and B. mala-vi respectively. Comparison of these rites
with those above 16 years r7.9 per cent (W.b.) and 4.6 per cent (B.m.) gave
a statistically significant diff-rence for W. bancrofti (t = 9,6 P<.O0Cl)
and a none significant difference for B. malavi.

Figure 5 presents the infection rates for V. bancrcfi. and B. malayi
for the different age grcups. It can be seen that the infecticn rate for
W. bancrcfti exceeds those of B. malai in nees 16 years and over. However,
the difference between the rates (all ages, both sexes) is not statistically
significant.

Tables 4 and 6 and figures 6 and 7 show the agc :Lid rex distribution
of the cases found in the municipalities of Brooke' s Point and Quezon. These
tables are shown to give truer prevalence figures since mct of the cases
were found in these twc municipalities. For Brcoke s Point tne rates for
W. bancrofti -mong males exceeded those among females in aJmcst all age
grcups except in ages 6-15, 46-50 and 61 yenrp and over. Prevalence rates
ranging from 15.7 to 25.8 per cent were found in ages 21-60 years for the
total. The differcnce in rates between the two sexes is 6 per cent, which
is statistically siprificant (t - 2.9, P< .01). For the municipality of

-5-
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Quezon, the prevalence rates for . malayi among males alsc exceeded those
of the females and the difference between them is alec statistically sig-
nificant (t = 3.2, P<.01). It is cnly in ages 1-5 and 56-60 years whore
the prevalence rates of females exceeded those amcng maloe. For both sexes
prevalence rates ranging from 24.6 to 50 per cent are found in ages 1-10,
31-45 and 61 years and over.

Infection Rates Ameng Immiprnnts

Included in the blood survey were immigrants from different parts
of the country. The 7nmbaloecs, from Znmbalos, Luzon has tho greatest
number; of 268 examined 38 were found positive cr a microfilaremizi rate of
14.? per cent. Next ccmes the Muslims frcm Sulu n,-bering 232 persons
examined with 6 positives or a micrcfilaremia rate of 2.6 per cent. Other
immigrants from the Visayas, Ilccce and Biccl regions whcre number were
relatively small were all found negative.

Intensity cf Micrefilaromia

Table 6 presents the microfilarial donsiticr anmen municipalities
whore cases of B. malavi and/cr W. bancrofti were found. For Puerto Prin-
coea with 8 cases of W. bancrcfti, it ranges from 3.0 to 12.0. m. per
positive with an average count of 6.4 per positive for the municipality.
For Aborlan, there were 7 oases of V. bancrofti with an average count of
9.1 per positive. For Quezcn, the average micrcfilarial count for . aay
among the various sitios ranged from 1.0 to 222.0 mf. per rcsitivo with an
average of 27.2 mf. fcr the municipality. For W. bancroft! it ranged frcm
2.0 to 39.0 mf. per positive witb an average of 12.5 uf. for the municipa-
lity. In Brooke' s Point the average micrcfilarial count for V. bancrofti
ranged from 2.5 tc 174.0 per positive vith an aveiage of 39.5 f for the
municipality.

Classificnticn of Parasitomia

We tried to classify the intensity of parasitmia by locality
according to the method of Fan and Hsu(5) and the results presented in
table 7.

The classification by age and sex of the average micrcfilarial count
per positive are shown in tables 8, 9 and 10. It can be seen in table 8
that the males have higher micrcfilarial densities ccopared to the females.
In the case of B. malayi we obtained an overall average microfilarial count
of 28.7 amcng males and 21.1 among females per 20 mm3 cf blocd as against
34.3 and 21.2 respectively for W. hncrcfti. It appeared that age had no
influence on the microfilarial density.

Table U shcws the distribution of cases by intensity of microfilaro-
mia. For B. dInyi cases about 26.5 per cent cf the males ani 26.9 per
cent of the females showed counts between 26-822 par 20 mm3 . For
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_. banrcft 26.6 per cent of the moles and 16.) per cant of the females
shwoed ocunts between 26-22 per 20 m 3 . The hihost micrcfilirial ccunt
for I.. a was 459 for the males and 144 for the females. Among the
. ancrofti cases, it was A22 fcr the males and ].7 for the females.

Discussion

Earlier ffiaria surveys in Palawan wore rather limited in coverage
and wore mcre or loss concentrated in selected lccalitios like Quozcn,
Brccke' s Paint and Aborlan. Vc survey, as far as we know, was done
covering the whole province of Palawan.

In this paper are included the results of previous surveys by
Rozvbccm and Cabrera (19 64 )(0). An attempt was made tc obtain prevalence
figures fcr the whcle island and its gographic distributicn. If we were
to divide Palnwan into thre pcrticns, namely north, &ebtral and scuth, the
result of cur survey showed that filartasis is absent in the northern portion
and is fcund endemic in the central ani scuthern portions.

It has been observed that the northern part is not as densely wcooded
as the central and scuthern portions and that cnly mangrove swamps are
found in the area. Majority of the inhabitants in the north call themselves
"Curonine" and their habits and custcms ae no different from the rest cf
the Filipinos. The single case cf ..malavi filnriasis was a 22 year old
male, who probably resided fr:. a considerable length of time in the munici-
pality of Quezon and that he was visiting with friends or relatives in
Taytay at the time of the Purvey.

The distributicn cf malayan filnriasis seemed tc be ccnfin&. i the
municipality of Quezcn, probably because of the existence of a favorable
epidomiologic environment in the area siuch as, the extersive growth of
giant DandanuE covering practically the ertiro area of the fresh water swamp
which presumably serves as an ideal broiding place for the mosquitc vactcr.
On the cther hand the transmission requirements for bancroftian filariasis
are not no restrictive as the malayan type and hence they have a much wider
distributIcn. Bancroftian filarLasis occur not only in the Brugia mal
endemic zone but also in areas cuite distant from the swamp-fcrest area
like Puerto Princesa, Aborlan, and Brookels Point. The prevalence of mala-
yam filariasis ranged from 8.7 to 49.1 per cent, while those of bancrcftian
filariasis were from 1.2 to 60 per cent.

As menticned earlier, Palawan is very mountainco with many large as
well as small mountain streams that serve as breeding -laces fcr A. minimus
flavir.stris during the rainy season. rhis rugged terrain makes many places
inaccessible, hence the malaria eradication units find it difficult if not
impossicle tc reach the hinterlands. Studies made by Rczebcom and Cabrcra(9)
in Odiong, a sitic of Panitian, Quezon, have shown that A. mininus flavircs-
tris also serves as the vector of bancroftian filariasis, and as long as
t7heproblem of malnri:a eradication remains unsolved, bancrcftian filariasis
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will persist along side with malaria. The same authors($') found that the risk
of exposure to infection due tc D.. mlayi if about the same for all ago greupsf
which has boon cnf!irmed by this present report. In bancreftian filariasis
however, the microfilaremia rato from ago 16 year. aind over i.s five times as
much compared with the younger ago group. This is rpossibly duo tc the biting
hhbits of the mosquito vectors, the intrinsic ircubation. period cf the disease
and the difference in exposure risk between those ago groups.

Comparison of microf ilaremia rates for the overall total surveyed popu-.
laticn showed a highly significant difference between sexes. It must be noted
that males have consistently higher microfilaremia rates as well as higher
densities comparcd to female for bcth species.

The risk of infection among immiamte is entirely dependent upon
devoral factors, namely; (1) the proximity of their settlement site tc endemic
foci# (2) length of stay in there nreas and (3) ucrking and sleeping habits.
The Zambalefios for example, have chosen for their settlement area, a place
within the endemic zone for malav bordering the "kakrokan" swamp. These
people for sure acquired their infection from Quezcn. Among the "Mulims",
who settled at Brookd' s Point, it will be rather difficult to trace the primnry
source of their infection because their place of origrin in also endemic fcr
filari his. It is but logical tc assume that if the prevailing epidemiolcgic
conditionis remain unchanged Inmigrants sottlirg in these areas will acquire
the disease in due time.

Classification of the itensity of microfilaremin by locality according
tc the method of Pan and Hsu(5 I showed that the majerity of endomic areas have
very light and light degrees of miercfi..'r",mia. Morate micrcfilaromia was
found on two of 39 areas endemic for V. bancrcfti and cne cut cf 19 areas
er'domic for P.. maai and none cf theo areas studied could be classified a.s
"heavy".

Summary and Conclusion

FVLiriasis caused by Wuhreria bnncrofti aind by Brgi maa in the
province of Palawan was found endemic in the central and southern porticrs.
1j. bancrofti. irfecticn has a wider distribution than P. maay. which is
restricted to areas whore fresh water swamps obtain. The prevalence rates fcr
each species of filaria are practically equal with a combined rate cf P .8 per
cent for the entire provinoe.

The miecfilaremia rates amrng moe exceeded the females in almost all
ages for both species of filariai. In m.talayi infection m4 crcfilaremiri rates
in children aged 1-15 years were higher than thcso of the oldcr nge groups rind
the reverse in true with V. b~crofti infection.

The micrefilarial1 densities amcng cases of W. bancrofti are higher than
those for B. maa cases. Ago does not appear to influence microfilarial
densities for both species.

Filariasis due to Brugla mali0i is endemic only in the muniicipality
of Quezon.
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Table 1. Average Monthly Rainfall (in inches) and Mcnthly
Average Number cf Rainy Days fcr Fcur Tcw.e of

Palawan as of 1960.A

Brooke' s Puerto
MONm Pcint Ccron C Princoea

Number of
Years on
Record 14 31 52 14

January 2.75 (6) 1.48 (2) 0.68 (2) 1.49 (4)

Februar7 1.72 (4) 0.26 (2) 0.33 (11) 1.11 (3)

Mnrch 2.79 (6) 0.30 (1) 0.31 (1) 2.37 (4)

April 2.27 (5) 1.18 (2) 1.2A (3) 1.66 (5)

May 4.84 (10) 6.65 (10) 7.79 (14) 5.34 (13)

June 6.49 (14) 14.44 (19) 13.24 (20) 6.72 (15)

July 6.42 (13) 14.01 (19) 16.70 (23) 7.13 (15)

Aueust 7.63 (17) 19.53 (21) 15.23 (21) 7.43 (17)

September 5.73 (14) 17.79 (19) 14.49 (21) 8.69 (17)

October 6.45 (13) 11.40 (14) 11.20 (17) 8.14 (17)

November 7.13 (1) 5.51 ( ) 5.99 (8) 8.04 (15)

December 7.79 (10) 5.02 (5) 2.94 (5) 4.66 (9)

AMNUAL 62.01 (126) 98.37 (121) 90.17 (136) 63.28 (134)

Source: Average Monthly Rainfall ir the Philippines, Weather Bureau,
Philipinee, 1960.
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Table 2. BIcod Survey for Micrefilnria ir U&a wINbiui-
palities cf Palawam, 1965*.

Pceitivo for Pceitivo fcr Pcsitive for

Number W. bancrcfti B. malavi Both

Wui it Exmined N oN

1. BUSUANGA
Choey 17 - 0.0 - 0.0 - 0.0
Salvaoicn 31 - 0.0 - 0.0 - 0.0
San Rafael 37 - 0.0 - 0.0 - 0.0

TOTAL 85 - 0.0 - 0.0 - 0.0

2. CORON
Bangr 51 - 0.0 - 0.0 - 0.0
Malatc., Bintuan 42 - -0.0 - 0.0 - 0.0
Bintuan 33 - 0.0 - 0.0 - 0.0
Buenavista,

Busunga 16 - 0.0 - 0.0 - 0.0
Guadalupe 45 - 0.0 - 0.0 - 0.0
San Nicclas 73 - 0.0 - 0.0 - 0.0
Turda 9 - 0.0 - 0.0 - 0.0

TOTAL 269 - 0.0 - 0.0 - 0.0

3. CULION
Bctnongan 38 - 0.0 - 0.0 - 0.0
Igay 24 - 0.0 - 0.0 - 0.0
Patag 21 - 0.0 - 0.0 - 0.0

TOTAL 83 - 0.0 - 0.0 - 0.0

4. LINAPACAN
San Nicolas 14 - 0.0 - 0.0 - 0.0
Sugcd, San

Miguel 30 - 0.C - 0.0 - 0.0

TOTAL 44 - 0.0 - 0.0 - 0.0

5. EL KIDO
31 Nido 39 - 0.0 - 0.0 - 0.0
Ccrcng-corcng 30 - 0.0 - 0.0 - 0.0
Villa Libertad 26 - 0.0 - 0.0 - 0.0

TOTAL 95 - 0.0 - 0.0 - 0.0
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Tale 2 (Continuod):

Pceitivo fcr Pcuitive fcr Pcaltive for
Number V. bancrcfti B. w.1nyi BcthMunilllity 'Examined N R.N

6. TAYTAY
Calntan 61 - 0.0 - 0.0 - 0.0
SiLanga 32 - 0.0 1 3.1 - 0.0
Taytay-Pral 58 - 0.0 - 0.0 - 0.0
Dczlig 131 - 0.0 - 0.0 - 0.0

TOTAL 282 - 0.0 1 0.4 - 0.0

7. ROIAS
Barbnean, San

Biccls 49 -- 0.0 - 0.0 - 0.0

Capayns 58 - 0.0 - 0.0 - 0.0
rumr.rbcng 141 - 0.0 - 0.0 - (..0
Roxae Prcpor 131 - 0.(, - 0.0 - 0.0

TOTAL 379 - 0.0 - 0.0 - 0.0

S. FUK/RoK PRINCESA

Bahili 174 5 2.9 - 0.0 - 0.0
Tapul 80 1 1.2 - 0.0 - 0.0
Now Pangnnga 99 - 0.0 - 0.0 - 0.0
Mauyon, San
Vicente 2) 2 6.9 - 0.0 - 0.0

Kahaiugnn,San Rnfael 7 - 0.0 - 0.0 - 0.0

Tanabag 28 - 0.0 - 0.0 - 0.0

TOTAL 417 8 1.9 - 0.0 - 0.0

9. ABORLAN
Sagpangan 54 5 9,3 - 0.0 - 0.0
Mnringit 14 2 14.3 - 0.0 - 0.0

TOTAL 68 7 10.3 - 0.0 - 0.0

10. QUEZON
Panitian 137 - 0.0 14 10.2 - 0.0
Gungnan 57 - .0.0 2% 49.1 1 1.8

Marerong 53 2 3.8 26 49.1 4 7.5
Kambing 84 - 0.0 25 29.8 3 3.6
Tagbanaba 83 - 0.0 2? 27.7 - 0.0



Table 2. (Ccntinued):

Pcsitive fcr Pceitive for Positive for
Number W. banrofti B. malavi Bcth

Mu nic iml it y Examined .No Nc;

Tagpisa 47 1 2.1 12 25.5 4 8.5
MaLtgac 39 6 15.4 1i 28.2 P 20.5
Sarangsan 3 - 0.0 - 0.0 0.0
Odiong 14 5 35.7 - 0.0 -2 14.3
Napunran 3 1 33.3 - 0.0 - 0.0
Inigan 5 1 20.0 -- 0.0 1 20.0
Taganilao 17 2 11.8 7 41.2 - 0.0
M.igino 9 - 0.0 - 0.0 - 0.0
T~psan 2 - 0.0 - 0.0 - 0.0
Tiwnguan Pati U - 0.0 1 9.1 - 0.0
Tabon 59 - 0.0 - 0.0 - 0.0
Tumnrbong 9 1 11.1 - 0.0 - 0.0
Sabraban 17 2 11.8 -- 0.0 - .0
Tagtai 10 1 10.0 - .0 - 0.0
Sawngan 69 5 7.2 6 8.7 2 2.9
Calumpang 9 1 3.1 1 11.1 - 0.0

TOTAL 737 2P 3.8 154 20.9 25 3.4

I BROOKE'S POINT
Abc-Abo 91 - 0.0 1 1.1 - 0.0
Barcnbarcng 43 - 0.0 - 0.0 -- 0.0
Amas 30 - 0.0 - 0.0 - 0.0
Ipilan 49 1 2.0 - 0.0 - 0.0
Macagua 17 - 0.0 - 0.0 - 0.0
Tagdao 13 - 0.0 - 0.0 - 0.0
rubtub 44 - 0.0 - 0.0 - 0.0
Mainit 38 2 5.3 - 0.0 - 0.0
Pailgobilian 106 - 0.0 - 0.0 - 0.0
Buligay 25 wo 0o. ( - 0.0 - 0.0
Kohndanum 65 17 26.2 - 0.0 - 0.0
Sandcval 25 10 40.0 - 0.0 - 0.0
Lumangoy 44 8 18.2 - 0.0 - 0.0
Tarusean 82 19 23.2 - 0.0 - 0.0
Mnlitob 30 11 36.7 - 0.0 - 0.0
Tagy a 37 5 13.5 - 0.0 - 0.0
Sapr 14 4 28.6 - 0.0 - 0.0
Barangkn s 34 5 14.7 - O. ! - 0.0
Sar-tb 32 - 0.0 - 0.0 - 0.0
Sarong 31 2 6.4 - 0.0 - 0.0
EEA Camp 21 - 0.0 0.0 - 0.0
Ric Tuba 32 - 0.0 - .0 - 0.0
Tagnatc 28 12 42.8 -- 0. - 0.0
Sumbiling 49 17 34.7 - .0 1 2.0
3 i1iran 19 3 15.8 - 0.0 1 5.3
Tagpisa 20 5 25.0 - 0.0 1 5.0
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Table 2 (Ccntinuod):

Pcsitive for Peeltiveo for Pcsitive fcr
Number W. bancrofti B. malavi Bcthmuniciplity Examinod F .L No. N C. ...

Tagulango 3 - 0.0 - 0.0 - 0.0
Tamrarew 8 - 0.0 - 0.0 - C.0
Katipun,-n 20 12 60.0 - 0.0 - 0.0
Buliluyan 5 - 0.0 - 0.0 - 0.0

TOTAL 1055 133 12.6 1 0.1 3 0.3

12..BALABAC
Poblacicn 126 - 0.0 - 0.0 - 0.0
Indalawan 12 - 0.0 - 0.0 - 0.0
Camarianan 74 - 0.0 - 0.0 - 0.0

TOTAL 212 - 0.0 - 0.0 - 0.0

PALAV' 3726 176 4.7 156 4.2 28

* Included in this table are the results of the survey cf 975 pGrecns
in Palawan done in 1964 by Llcyd E. Rc-eaccm mnd Benjamin D. Cabrera.
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Table 3. Microfilromia Rates, By Ago and Sex,
Palan, 1965*

Pcsitive Peuitivo
fcr W. brncrefti fcr B. malari

Age in N=Wr Exnod Maio Female Total M.le Fomnlo Tct.-il
Yer Tctal No.LJ 1V. =3c. W.j. i % lie... Nc. .L

Lose
than 1 1 1 2 - 0.0 - 0.0 - 0.0 - 0.0 -0 .0 -0 .0

1-5 169 135 304 - 0.0 - 0.0 - 0.0 9 5.3 15 I.1 24 7.9

6-10 325 262 587 3 0.9 4 1.5 7 1.2 24 7.4 13 5.0 37 6.3

U-15 272 240 512 P 2.9 6 2.5 14 2.7 12 4.4 5 2.1 17 3.3

16-20 220 237 457 16 7.3 8 3.4 24 5.2 13 5.9 5 2.1 18 3.9

21-25 239 156 396 27 11.3 13 P.3 40 10.1 15 6.3 3 1.9 1P 4.5

26-30 224 178 402 28 12.5 10 5.6 38 9.4 19 8.5 3 1.7 22 5.5

31-35 138 90 22 18 13.0 4 4.4 22 9.6 U 7.7 2 2.2 13 5.7

36-40 142 103 245 13 9.2 6 5.8 19 7.P 12 0.4 2 1.9 14 5.7

41-45 99 69 168 7 7.1 3 4.3 10 6.0 P F.1 1 1.4 9 5.4

46-50 90 74 164 7 7.9 6 9.1 13 7.9 33.3 1 1.4 4 2.4

51-55 75 35 110 5 6.7 2 5.7 76.4 3 4.0 1 2.8 4 3.6

56-60 40 30 70 5 12.5 - 0.0 5 7.1 - 0.0 13.3 1 1.4

61 & over 54 28 82 2 3.7 3 10.7 5 6.1 3 5.6 - 0.0 3 3.6

TOTAL 2080 1638 3726 139 6.6 65 4.0 204 5.5 132 6.3 52 3.2 1V4 4.9

* Included in this table, are the reeultE cf the survc-y of 975 perscns in Palawan
done in 1964 by Lloyd E. Rezebccm and Benjanip D. Cabrera.
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Iblo 4. Mimfilromin Rntos, by and Sexy Brccko' a
P "int, Pnlawnv, 196 .

Numbor Pcesitiv fcr B. mnlai - Positive fcr W. bnncrfti
Age in Exnminod aloe Females rctnl Milos Femalos Tctal
e a _Z_ Tol .L _. N ITO. J._ Ne.Z f.E

1-5 52 49 101 - 0.0 -0.0 - .0 - 0.0 - 0.0 -0.0

6-10 83 67 150- 0.0 - 0.0 - 0.0 1 1.2 3 4.5 4 2.7

11-15 89 52 141 1 1.1 -0.0 1 0.7 5 5.6 5 9.6 107 .1

16-20 63 83 146 1 1.6 - 0.0 1 0.7 13 20.6 5 6.0 18 12.3

21-25 72 49 121 2 2.8 - 0.0 2 1.6 18 25.0 8 16.3 26 21.5

26-30 55 43 98 - 0.0- 0.0 - 0.0 16 29.1 5 11.6 21 21.4

31-35 45 21 66 - 0.0 - 0.0 - 0.0 14 31.1 3 14.3 17 25.8

36-40 36 30 66 - 0.0 - 0.0 - 0.0 9 25.0 4 13.3 13 19.7

41-45 28 22 50 - 0.0- 0.0 - .0 4 14.3 3 13.6 7 14.0

46-50 27 24 51 - 0.0 - 0.0 - 0.0 3 1.1 5 20.8 8 15.7

51-55 19 10 29 - 0.0 -0.0 - 0.0 4 21.1 2 20.0 6 20.7

56-60 10 8 18 - 0.0 - 0.0 - 0.0 4 40.0 - 0.0 4 22.2

61& 13 5 10 - 0.0 - 0.0 - 0.0 1 7.7 1 20.0 2 1.1

over.

TOTAL 592 463 1055 4 0.7 - 0.0 4 0.4 92 15.5 44 9.5 136 12.9

* Included in the table nre the results cf the survey cf 297 perscns in Brccka' s
Pcint, Falnvwn dcno in 1964 by Lloyd r.. Rzebocm and Benjamin D. Cabrera.
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Table 5. Micrcfilaremia Rates, By Age and Sex, Quezcn,
Palawan, 1965A.

Number -Positive for B. malaiyi Pcsitive for W. bancrofti
Age in -- e ,,,,Males Females Total Males Femles Tctal

1-5 41 35 76 9 22.0 15 42;8 24 31.6 -- 0.0 - 0.0 -- 0.0

6-10 64 39 103 24 37.5 13 333 37 35.9 2 3.1 1 2.6 3 2.Q

11-15 43 33 76 U 25.6 5 15.2 16 21.1 3 7.0 1 3.0 4 5.3

16-20 50 44 94 2 24.0 5 1s4 17 18.1 3 6.0 3 6.8 6 6.4

21-25 48 31 79 12 25.0 3 9&7 15 19.0 6 12.5 5 16.1 U 13.9

26-30 74 44 118 19 25417 3 6&8 22 18.6 11 14.9 4 9J1 15 12.7

31-35 29 15 44 11 37.9 2 13.3 13 29.5 3 10.3 1 6.7 4 9.1

36-40 37 20 57 12 32.4 2 10.0 14 24.6 4 10.8 1 5.0 5 8.8

41-45 23 8 31 8 34.8 1 12.5 9 29.0 - 0.0 - 0.0 - 0.0

46-50 16 11 27 3 18.8 1 9.1 4 14.8 4 25.0 1 9.1 5 18.5

51-55 10 8 18 3 30.0 1 12.5 4 22.2 -- 0.0 - 0.0 - 0.0

56-60 5 3 8 - 0.0 1 33.3 1 12.5 - 0.0 - 0.0 - 0.O

61&over'r5 1 6 3 60.0 - 0.0 3 50.0 - 0.0 - 0.0 - 0.0

TOTAL 445 292 737 127 28.5 52 17.8 179 24.3 36 8.1 17 5.8 53 7.2

Included in this table are the results cf the survey of 563 perscrs in
Quezen, Palawan dcne in 1964 by Lloyd E. Rczebccm and Benjamin D. Cabrera.
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T blo 6. Mirofllnrial Deneities (2 w 3 ) by
Municipality, Pnlawnn, 1965*.

Number Ave. Mf. Count Ave. Mf. Count
Positive .fr W. hancrofti for B. malayi

Nc. for , per per no. per per per no. per
wuniciplity Exam. b bamA Pca. e , ; exm,. 63

Calatan 61 - - 0 0 0 0 0 0

Silnnga 32 - 1 0 0 0 .2.0 0.06 0.003
Taytay-Pal 58 - - 0 0 0. 0 0 0
3nl.ig 131 - - 0 0 0 0 0 0

rOIAL 282 - 1 0 0 0 2.0 0.01 0.001

PUERTO PRINCESA
Bahill 174 5 - 6.6 0.19 0.009 0 0 0
Tapul 80 1 - 12.0 0.15 0.008 0 0 0
Now Plagnmgr99 - - 0 0 0 0 0 0
MWiycn 29 2 - 3.0 0.21 0.011 0 0 0
Kabayugan 7 - - 0 0 0 0 0 0
Kalkun-san 28 - - 0 0 0 0 0 0

TOTAL 417 8 - 6.4 0.12 0.006 o o 0

ABORLAN
Sgpmangan 54 5 - 11.6 1.07 0.054 0 0 0
Mnringit 14 2 - 3.0 0.43 0.022 0 0 0

TOTAL 68 7 - 9.1 0.94 0.047 0 0 0

QUM0N
Panitinn 137 - 14 0.' 0. 0.Q 5.6 0.58 0.029
Gungn.-n 57 1 29 5.0 0.09 0.004 18.8 9.56 0.478
Mnrorong 53 6 30 5.8 0.66 0.033 32,5 18.40 0.920
Kambing 84 3 28 13.7 0.49 0.024 26.8 8.95 0.448
Tagbanaba 83 - 23 0 0 0 16.8 4.66 0.233
Tagpisa 47 5 16 U..0 1.49 0.074 16.9 5.76 0.288
Mnlia4o 39 U 10 16.0 5.74 0.287 58.7 28.59 1.430

Snrnngann 3 - - 0 0 0 0 0 0

0dicng 14 7 2 10.8 5.42 0.271 17.5 2.50 0.125

Napunrnn 3 1 - 31.0 10.33 0.516 0 0 0

Inigan 5 2 1 39.0 15.6o 0.?80 222.0 44.40 2.220

Tngowilac 17 2 7 3.0 0.35 0.018 Z--.4 12.12 0.606
Mrgino 9 - - 0 0 0 0 0 0
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?!r~'e 6 (cont!anuee):

Number Ave. Mr. Count Ave. Mf. Count
Positive for W, b.ncrcfti for B. mlayi

lo. for ' Per Per No. Per Per Per Wo. Per
bi1moic*t Wxzja L6M- Pol- ME*! inn3  pc 1. z~. m 3 .

2 - - 0 0 0 0 0 0
'Mnagu6ma Pati 11 - 1 0 0 0 5.0 0.45 0.022
.T n 59 - - 0 0 0 0 0 0
,nrbeng 9 1 - 3.0 0.33 0.016 0 0 0
3absabo 17 2 - 2.0 0.24 0.012 0 0 0
'Tngbai 10 1 - 2.0 0.20 0.010 0 0 0
:3twangn 69 7 8 11.8 1.20 0.06o 35.3 4.10 0.205
C' LumpiMg 9 1 1 5.0 0.6o 0.030 1.0 0.11 0.005

TOTAL 737 53 179 12.5 0.90 0.045 27.2 6.61 0.331

BROOKE' S POIT
Abc-Abc 91 - 1 0 0 0 2.0 0.02 0.001
3arcngbarong 43 - - 0 0 0 0 0 0
Am aa 30 - - 0 0 0 0 0 0
[pilan 49 1 - 9.0 0.1p 0.009 0 0 0
Macagua 17 - - 0 0 0 0 0 0
Tagdao 13 - - 0 0 0 0 0 C
Tubtub 44 - - 0 0 0 0 0 0
M4init 38 2 - 6.5 0.34 0.017 0 0 0
?aIgobilian 106 - - 0 0 0 0 0 0
3uligmy 25 - - 0 0 0 0 0 0
Kolandaim 65 17 - 28.9 7.57 0.378 0 0 0
Sandcval 25 10 - 40.5 16.20 0.810 0 0 0
Lumanxoy 44 P - 40.1 7.41 0.371 0 0 0
S'arusan 82 19 - 42.5 9.P4 0.492 0 0 0
Malitob 30 3 1 - 127.1 46.,60 2.330 0 0 0
Tagmay 37 5 - 174.0 23.51 1.176 0 0 0
apa 14 4 - 19.8 5.64 0.282 0 0 0

Barangkas 34 5 - 18.2 2.68 0.134 0 0 0
Sarab 32 - - 0 0 0 0 0 0
Sarong 31 2 - 2.5 0.16 0.008 0 0 0
EA Camp 21 - - 0 0 0 0 0 0

A.io Tuba 32 - - o 0 0 0 0 0
T.agnato 28 12 - 11.4 4.89 0,244 0 0 0
Sumbiling 49 18 1 19.2 7.04 0.352 7.0 0.14 0.007
Biliran 19 4 1 19.2 4.05 0.202 4.0 0.21 0.011
Tagpisa 20 6 1 6.6 3.95 0.198 5.0 0.25 0.012
TagulaAgo 3 - - 0 0 0 0 - 0 0
Tampw= 8 - - 0 0 0 0 0 0
Katipun 20 12 - 19.2 11.50 0,575 0 0 0
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Tablp 6 (Continued):

Number Ave. Mf. Ccunt Ave. Hf. Ccunt
Pesitive for W, bancrofti for B. malayi

No. for Per Per No. Per Per Per Ne. Per
Municipality IM. LL m Pe. M e__! Po. Ex_. u__3

Bulilun 5 - - 0 0 0 0 0 0

TOTAL 1055 136 4 39.5 5.10 0.255 4.5 0.02 0.001

PALAWAN 3726 204 184 30.1 1.65 0.082 26.6 1.31 0.066

Included in this table re the results of the survey of 975 perscns in
Paliuan dcne in 1964 by Lloyd E. Rozebcom and Benjamin D. Cabrera.
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Table 7. Distribution of municipaxlities Found Positive For
Either Wv. b.-mcrofti, or B.~By Intensity of

Paraitemia, Ptilawan, 1965.

Avertike Mf. Count Per-Positive (20 nim3l

M4UICIPALITIS I Very Light I Light 1 Moderate I Heavy
1 (1-10 tnt.) 1(11-100 tnt.) 1(101-250 tn.)!-(over 250 tnT.)-.

Pto. Princess 1Bahili (W b.) lTapul (Y.b.)

1mauYan (w~b)

Aborlan maigt(w.b.); Sagofignwb.)!

ireirocng (V b) *Marerng(mY
!Pa~ii.n B~m. !ambig l'b. %!

10diong (W b.) ,1anab BOM*)

B.m.)
1 Tganilao(V.b.) 4latgpzo(W.b. &

;TiaganPati ;Odiong (B...

'rumnrbong V.b.) !Irigar (W.b.)
!Sasba ('J, J)!Tagnnhlao (B..)
tTagbdi f, lsawangaln (W .b.I
I i B.m.)

B.m.)!

Brooke? it Pc int jAbc-Abo- B.m ) iKcland2nz(~ ;Ma1itob(Wb)
!i~a'n j~.)'Snd V
Ip i n 1 . , , T g y

ISumbi.Lihg(B m )vSpasffl.t
!Bilran (B.. j Baoga Wb
,Tagit (aB..) aTng1t(W b.

!KatiPrar W.b.)

TOTAL iTaytay (W.b.) IQuozcn (W.b. &

tPto. Princisa I
(14. b.) !Brook'Point

!Aora (W.b.) I (~.

Brocke's Pcinti
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Tabla 8. Averago Micrcfilaria Densities (20 m3 ) by Age and

Sex, Palvan, 1965.

Average Mt. Count for . ralazi

M al ..F emale T...Total
Ago in Per Per No. Por Per Per Nc. Per Per Per No. Per
Yees. z m3 Pce. E . m poe. . n3

Lose
than 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1-5 17.7 0.94 0.C47 10.7 1.19 0.060 13.3 1.05 0.052

6-10 14.3 1.10 0.055 21.4 1.06 0.053 17.1 1.08 C.054

11-15 39.3 1.74 0.07 18.0 0.38 0.019 33.1 0.96 0.01$

16-20 49.7 2.94 0.147 21.0 0.34 0.017 41.7 1.64 0.082

21-25 2.2 0.14 0.007 25.7 0.49 0.024 6.1 0.28 0.014

26-30 42.4 3.59 0,17P 49.3 0.P3 0.04+2 43.3 2.37 0.118

31-35 32.4 2.58 0.129 79.0 1.76 0.088 39.5 2.25 0.112

36-40 40.3 3.41 0.171 34.5 0.67 0.034 39.5 2.26 0.113

41-45 23.0 1.86 0.093 5.0 0.07 0.o4 21.0 1.12 0.056

46-50 20.3 0.68 0.034 2.0 0.03 0.002 15.R 0.3P 0.019

51-55 75.3 3.01 0.151 4.0 0.11 0.006 57.5 2.09 0.104

56-60 0.0 0.0 0.0 4.0 0.13 0.006 4.0 0.06 0.'-03

61 & over 2.3 o.13 m06 0 0.0 0.0 2.3 0.08 0.004

TOTAL 28.7 1.02 O.O9l 21.1 0.67 0.034 26.6 1.31 0.066
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Table P (Continued):

Average Mr. Count for V. bncrofti

Mal Female Total
Ago in Por Per No. Per Per Per Yc. Per Per Per Nc. Per

Yeare no3  Pce. MMon. tM3  L0 E=nM. nM3

Lees
than 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1-5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6-10 31.3 0.29 0.01 35.8 0.54 0.027 33.8 0.40 0.020

11-15 21.4 0.63 0.032 4.0 0.09 0.004 13.9 0.38 0.019

16-20 47.2 3.44 0.172 37.9 l..2 0.064 44.1 2.32 0.116

21-25 30.1 3.40 0.170 16.5 1.37 0.068 25.6 2.59 0.130

26-30 18.5 2.31 0.16 6.7 0.3P 0.019 15.4 1.46 0.073

31-35 62.3 8..13 0.4o6 32.8 1.46 0.073 57.0 5.5o 0.275

36-40 21.5 1.47 0.074 11.3 0.66 0.033 18.4 1.42 0.071

41-45 15.8 1.12 0.056 13.3 0.58 0.029 15.1 0.90 0.045

46-50 14.3 1.11 0.056 57.1 4.69 0.234 34.4 2.72 0.136

51-55 5.6 0.37 0.018 7.0 0.40 0.020 6.0 0.38 0.019

56-60 150.4 18.80 0.940 0.0 0.0 0.0 150.4 10.74 0.537

61 & cver 15.5 0.57 0.028 8.7 0.93 0.046 11.4 0.70 0.035

TOTAL 34.3 2.28 0.114 21.2 0.54 0.027 30.1 1.65 0.082

Included in this table -re the results of the survoy of 975 perecns in
Palawan done in 1964 by Lloyd E. Roseboom and Benjamin 1). Cabrera.
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Table 9. Avorage Miercfilarial Dorsitioe (20 .m3 ), By Ago

and Sex, Quezon, Palawan, 1965*.

Avon-e Hf. Count for B. malavi (20 um3 )

S o F ale To t a 1
Age in Per Per No. Per Par Per No. Por Por Por No. Por
Year's PCs, Im tin3  Fee. xxm mm3 Poe. ipm. m3

1-5 17.7 3.88 0.194 10.7 4.51 0.226 13.3 4.20 0.210

6-.10 14.8 5.56 0.28 21.4 7.13 0.356 17.1 6.16 o.308

]1-15 42.5 10.88 0.544 18.0 2.73 0.136 34.9 7.34 0.367

16-20 53.2 12.78 0.639 21.0 2.39 0.120 43.8 7.91 0.396

21-25 2.2 0.56 0.028 25.7 2.48 0.124 6.9 1.32 0.066

26-30 42.3 10.88 0.544 49.3 3.36 0.168 43.3 8.08 0.404

31-35 32.4 12.28 0.614 79.0 10.53 0.526 39.5 11.68 0.584

36-40 40.3 13.08 0.654 34.5 3.45 0.172 39.5 9.70 0.48-5

41-45 23.0 8.00 0.400 5.0 o.62 0.031 21.0 6.10 0.305

46-50 20.3 3.81 0.191 2.0 0.1p 0.009 15.8 2.33 0.116

51-55 75.3 22.6 1.130 4.0 0.50 0.025 57.5 12.7R 0.639

56-60 0.0 0.0 0.0 4.0 1.33 0.066 4.0 0.50 0.025

61 & over 2.3 1.40 0.070 0.0 0.0 0.0 2.3 1.17 0.058

TOTAL 22.6 8.36 0.418 21.1 3.76 0.188 27.2 4.60 0.230
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Table 9 (Continued):

Average Mf. Count for W. bancrofti (20 =3)

MH . ... Femal e To tal 
Ago in Per Per Nc. Pr Per Per Nc. Per Per Per No. Per

Yeas 01 IM M3n Lo.9. rmw m3  Fos. Exam. 1.13

1-5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6-10 10.0 0.31 0.016 16.0 O.1l 0.021 12.0 0.35 0.018

11-15 17.3 1.21 0.061 4.0 0.12 0.006 14.0 0.74 0.037

16-20 39.3 2.36 0.118 20.7 1.41 0.071 30.0 1.91 0.096

21-25 5.8 0.73 0.036 8.6 1.09 0.054 7.1 0.99 0.050

26-30 13.4 2.00 0.100 6.5 0.59 0.030 11.6 1.47 0.074

31-35 8.7 0.90 0.045 14.0 0.93 0.046 10.0 0.91 0.046

36-40 4.8 0.51 0.026 4.o 0.20 0.010 4.6 0.40 0.020

41.45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

46-50 7.2 1.81 0.091 46.0 4.1f 0.209 15.0 2.78 0.139

51-55 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

56-60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

61 & over 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL 12.4 1.00 0.050 12.6 0.74 0.037 12.5 0.90 0.045

* Included ix this table are the results of the survey of 563 perscte in
Quozon, Palawan done in 1964 by Lloyd E. Rozeboom nnd Benjamin D. Cabrera.
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Table 11. Distribution of Camos, By Intmity of

Mimclfilaremip, PmaLiww, 1965*.

Mleiofi1artlk_ B a1&v1 . ba ocre fti

1-5 70 22 92 46 22 68

6-10 18 a 26 19 9 28

31-25 9 17 37 23 60

26-5O 15 7 22 21 5 26

51-100 9 5 14 10 2 12

101-200 p 2 10 2 4 6

201-22 3 - 3 4 - 4

M)TAL 132 52 184 139 65 204

Included in this table are the results cf the survoy of 975 porecne
in Palawan dcno in 1964 by Lloyd E. Rczobcem apd Bonjemin D. Cabrera.
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L EG E 12D

let Type Two pronounced senecne, dry from November to April,

wet during the rest of the year.

ftd Typo - No dry season with a very pronounced maximum ratinfal
from Fovember to January.

3rd Type - Seasons not ver"' pronounced, rela'tively dry fromUM November to April and wet during the rest of the year.

4th ?ype R ainfall more or less evenly distributed throughout
the year.

Fig. 1. Map of Paenwn showing the twe t.pes of climte of
the r evinee.
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Now Busuanga

4ron

B'icuit /
(El ifido)

Thytay.

'Cuyo Iev.

AborLII 0%

0.5-1.0%

~ 3D 0.0-25.0%

Bal~abrao 20.0-25.0%

Figure 2. FILARIASIS PRVALVYCE, PALAVIAN, 1965.
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PART II

Blood Surveys for Miercfilaria in Jolo, Sulu

The Province of Sulu consists of a chain of islands and islets which
are of volcanic and coral origin, and are called Sulu Archipelago. These
islands are located abcut 1180 201-1220 West longitude and 40401-60-301
North latitude. Some of the larger islands are Jolo, Tapul, Siaui, Tawi-
Tawi, and Sibutu. Jolo isLand is about 210 kilometers awiy from North
British Borneo whereas Tawi-Tawi is only about 65 kilometers away from
Borneo. The province has an estimated pcpulaticn of 395.,(00. Jol island
alone has a population of about 197,000 as of July 1, 1966A. The capital
of Sulu Province is Jolo town, (fig. i).

As in the case of Palawan, Jolo island has a mixture of indigenous
inhabitants namely: Taosug, Samnl and Badjac. These groups all belong to
the "Muslim" populaticn of the Philippines. The Taosugs and Samals are
mixed on a number of islands with the formor being more numerous in the north
while the latter prodcminato in the southern portion of the archipelago.
The Tacougs are vigorous, proud people who consider themselves as superior
"muslim" group because they were the first "Islamized" and achieved the
highest political develcpnent. The Samales and Badjdoe are friendly and meek.
The latter move with the wind and tide on their small houseboats and are
called "sea gypsies"(1). Aside from these indigenous inhabitants, Jolo has
some christian population who immigrated from Luzon, Visayan and Mindanao.

Jolo island has much fewer mountains and hills cempared to Palawan.
The principal industries are farming, fishing, pearl industry and mat weav-
ing. Their main agrcultural products are coconut, abaca, root crops
(cassava, sweet potato) rice and corn. They have wild fruit trees like
mangosteen, durian, marang, lanzcnes, etc.; also some domestic fruits like
bananas, papayas, mangoes and very scanty vegetables. The protein in their
diet is derived mostly from beef, chicken and fish.

The climate is warm and moist and the archipelago is located outside
cf the typhoon belt. Rainfall is mere or less evenly distributed through-.
out the year hence it is classified as type four. This type of precipitation
makes the area very suitable for abaca industry.

Most of the houses, although built on posts are ode of much stronger
materials (lumber) as ccmpared to the houses of Palawanos which are made
mostly of bamboos. Because of the scarcltv of residential areas in Jolo
town proper, some houses are actually constructed over the sea water. A
wooden bridge which is apprcxim-itely a quarter of a kilometer in length

Estimate based on the 194P-1960 census figures for Sulu Province using
exponential method.
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leads from the street tc the farthest house towards the se. The bridge has
several side ramifications loading to the door or entrance of each house in
the area, hence those houses have nc stair case or ladder.

Materials and Methods

Blood survey rocedures:

The teohnics employed in the preparation of blood maors here are the
same as thce used during the Palawan survey included in this report. Rfcv-
ever the method of ottalpig the blood from the inhabitants was different.
Whereas n Palawan we went from house to house to got the eoaws, in Jclo
the people assembled in designated places. The "head manO or "barrio cap-
tain" were irfcrmed of our mirml-i a day or two prior to the actual operation
and they gathered the people in their respective barrios. Blood smears
were taken from 1900 to about 2300 hours. In addition to the blood survey
in the field, we also made night blood survey on now admissions in Sulu
Public Hospital for a period of 3 weeks.

In the course of the examination of blood smears stained with Gieas
%ccording to Wilscn(2) we found that majority of the positive smears con-
tained what appeared to be two types of micrcfilariae. Scme of the micro-
tilariae had purple sheath (atypical), cthers wore without purple sheath
(typical). We made separate iicrcf lartal counts for these two tvpes of
nicrefilariae for all the 526 positive blod smears.

4osquito collecticns and dissections:

In order to determine the most probable mosquitc vector of bancrcftian
rflarlnsis in this area we have to collect adult mosquitoes for dissection.
le used a carabac-baited trap and a human-baited trap ir the eolloctirn of
mosquitoes. The former was sot outdoor, near the abaca plantation while the
Latter was set inside a house. Mosquitoes were gathered early the next
morning by means of a gLass-tube aspirator and kept in separate containers.
!hese mosquitoes were annesthetized with chloroform and sorted according to
opocios under a stereoscope. Legs and wirgs were dotached and discarded
:hile the head, thcrax and abdomen were teased separately in 3 drops of
ormal salt solution or a glass slide. These were oxamined for fil.ria
.arvao using a compound microzcbpe to detect the stage I larvae and the
lissocting microscope for utages Il and II. When in doubt as tc the identity
)f larvae, a compound microscope was always used.

Results

The entire island of Jolt consisting of eight municipalities was
!overed quite thoroughly in this blood survey for a period of 4 weeks. A
;otal of 4,593 persons (2,373 males and 2,220 femnles) were examined. There
Fero 52 persons found positive for microfilariae of W. b=crcfti or a
dcrofilaremia rate of U.4 per cent.
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microfilareria rate of 11.4 per cent.

Distributicn and Provalenco:

The distribution of bancroftian fiLiriasis by municipality is shcwn
In table 1 and figure 2. It appears that Indanan, Camp Andres (Luuk),
Bilnan, Panamao (Seit) and Taglibi are the municipalitica with high micro-
filaremia rates ranging frcm 13.7 to 17.3 per cent. Jolo, Parang and
Mainbug have microfilaremia rates ranging frcm 3.4 to 6.2 per cent. We
were able to make blood survey right in the center of the town (poblacion),
in six of the eight municipalities, and it turned out that the disease was
present in the 6 poblacicnse. The poblacion of Crimp Andros (Luuk), Panamao
and Indanan had prevalence rate of 13.7, 8.7 and 8.6 per cent respectively
while the poblacion of Pnrnr.. ?P1-'n nand Jolo had prevalence rates ranging
from 1-6.4 per cent with Parang having the lowest. We found that all the
eight municipalities in the island of Jclc were endemic for bancroftian
filariasis.

1e and Sex =. Lribuzion: -

The age and sex distribution of the persons surveyed by municipality
are seen in table 2a-h and figure 4a-h. It appeared that in general males
have higher microfilaremia rates ccmpared to females and the older age
groups eeimed to h2-Z higher microfiaremia rates. This is true in all the
eight municipalities surveyed. There were 2 boys and 7 girls under ago
group 1-5 years with micrcfilaremia, coming from Parang, Indanan, Camp
Andres (Luuk), Panamac and Taglibi. Four of the girls came from Panamac.
One will notice that a marked increase in prevalence rates are most evident
after the age cf 20 years in all the eight municipalities.

Table 3 and figure 3 present the frequency distribution of the total
persons surveyed in Jclo island by age and sex. It can be seen that males
in general have higher microfilaremia rates in almost all ages. The total
mierofilaremia rate for the males was 12.9 per cent compared to 9.9 pur cent
for the females. When both sexes are combined, the microfilaremia rates In
the older ago grcups startig from 16-20 and above were higher then thoce
In the younger age groups. Tctal microfilaremia rates of 15 per cost and
om an be observed starting at ago group 16-20 years and over. This find-
Ing in similar tc the results we obtained in our Palawan survey. One must
note however that the age group 1-5 years had a nicrofilarmia rate of 1.4
pGr cant compared to zero rnr cent in the Palawan survey. The youngest cases
wore three girls aged 3 yr-rs and a 3 year old boy, while the oldest ease
was a 70 year old female.

Table 4 and figure 5 show the surnary of the micrcfilaromia rate of
the eight municipalities by scx. The micrcfilaronia rates for males are
higher ccmpared with those cf the females in seven of the eight munioipali-
ties. It is in tho muncipality of Indanan alone where the females have a
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slightly higher microfilaremia rate than the males, a difference of 0.1 per

cent.

Intensity of Microfilaromia:

Table 5a-h show the frequency distributicn of cases by sex and by
intensity of microfilaremia for each of the eight muicipalities. In seven
cf the eight municipalities (88 per cent) the highest micrcfilarial ccunt
was always on a male. It was only in Camp Andres (Luuk) wherein a femle
had higher miercfilarial count over a male.

Table 6 shewsbtbe tetal frequency distribution cf cases by sex and by
intensity of micrefilaremia in Jclo iFlad. The highest microfilarial count
of 326 was found on a 45 year-old male from Taplibl and a lo year-cld female
from Indanan with VP6 micrcfilarial ccunt. There were 33 cases, (19 males
and 14 females) or 6.3 per cent, having microfilarial ccunts beyond 100
per 20 am3 of blood.

Table 7 shows the intcreity of micrcfilaremia per 20 ,n 3 blood by age
and sex in Jolo lelnd. The highest average microfilarial count per positive
among males was 62.9 among the 41-45 age group whereas amcng females it was
52.4 among the 46-50 age Rrcup. For the total average microfilarial court
per positive the males had 33.0 compared to 25.3 for the fenales. It seems
that among female children (1-15 years) the average micrcfilari'l count per
positive is higher compared to the male children of the same age.

Table 8 gives the median microfilarial count per 20 Im3 blood for the
eight municipalities by sex. The median micrcftlrial count per 20 m,3
of blecd among mles is 19 comnared to 13 amcng the females. For both sexes
ccmbined the median mircfilarial ccunt is 17 per 20 mm3 of blocd. It can
be observed that for both sexes ccmbined, the municipality of Bilan has the
highest median microfilarial count followed by Panaac, with the municipali-
ty of Jolo having the lowest median. Considering the sexes separately, in
4 of the R municipalities, namely, Talibi, Indanan, Camp Andres (Luuk)
and Maimbung, the males have higher median micrcfilarial count compared
with the females. In the municipalities of Jolo, Bilan, Panamic and
Parang, females have higher median micrcfilarial count compared with males.

Blood survey of now admissions in Sulu Public Hcrsnital:

The patients admitted in this hospital came practically from all
municipalities of the Province of Sulu. Table 9 showe the frequency distri-
bution cf the patients surveyed. A total cf 174 (91 males and P3 females)
patients were included in this survey. Blood smears were taken after 1900
hours. Microfilaremia rates of 12.1 per cent for the males and 9.6 per
cent for the females wore obtained. For both sexes combired the micro-
filaremia rate was 12.1 per cent. The youngest patients ( a male and a
female) found with microfilaremia belong tc the 16-a) age group while the
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oldest positive patients (2 males and 2 females) wore in the 56-60 age group.

Staining reaction of microfilarial sheath with Giemsa stain:

Table 10 shcws the intensity of microfilaremia of positive smears by
presence or absence of purple sheath. It can be seen that there were as many
cases with purple sheath (atypical micrcfilariae) as there wore cases with-
out purple sheath (typical microfilariae).

We tried to explain the existence of both typical and atypical micro-
filariae amcng the subjects by the probable difference in the origin. We
thcught that the typical microfilariae were of human origin while the atypical
ones were of animal origin. Hence we took night blood smears of some cats
and dogs, but the results were all negative.

A more detailed examination of both the typical and atypical micro-
f ilariae under oil immersion revealed that they were identical and conformed
with the description of W. bancrofti microfilariae. In order to further
ascertain the species of micrcfilariae same of the positive slides were
destained and later stained with Delafield' s Hematcxylin at the Institute
of Hygiene. Examination of these slides even under high dry alcne, revealed
that they are one and the same species, namely, Vucheroria bancrofti micro-
filariae.

Extent of abaca plantation in relation to magnitude of W. bancrcfti preva-
line:

Table ii gives the prepcrtion of land area planted with abaca in the
8 municipalities of Jolo. It can be seen that the municipality cf Indanan
has the mcst extensive abaca plantation, (28.1 per cent). As seen in table
4, Indnan has a prevalence rate of 16.7 per cent. Our findings show no
statistically significant correlaticn between extent of abaca plantation and
the magnitude of W. bancrofti prevalence in the 8 municipalities of Jole
island (refer to table 4).

Table 12 shows the extent of abaca plantation In hectares for the
Province of Sulu as of 1962. There are no abaca plantaticn in 8 of the 22
municipalities of Sulu Province. All the eight municipalities of Jolt
island are engaged in abaca industry with planted areas ranging from 20-
1,550 hectares. Out of 5 of the bigger islands, we have covered far cnly
Jolo in this survey.

Entomologic Studies:

A survey of the area at the first day of cur stay revealed the presence
of extensive abaca plantation. Cabrera and Tubangui( 3 ) obtained high natu-
ral infection rates, with many stage III Larvae in Aedes (Finlaa)Doecilus,
found breeding in the collecticn of water of the abaca leaf axils in Scrso-
gon. Based on this previcus finding, and since the existing environmental
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conditions in Jclc isand are very similar if not identical tc those in
Sorscgon, we fcund no need tc do extensive mosquito dissocticn.

The results of mcsquito collocticns ard dissections are shown in
table 13. Aedos (Finils) jcecilus was the mect abundant mcequito caught
in the two traps. Of 523 mosquitoes caught in the trape 230 (44 per cent)
wore Agde (inlay) ecilus. There wore only 12 adult mcsquitoes belong-
ing tc 2 genera that entered the human baited trap together with 112 Aodes
(Fnlm) Poecilue in cntrast tc 2Pl mosquitoes belonging to 4 genera
together with UP Agoe (Finlaa) rocilus that entered the carabao baited
trap. It arpeared that mcet of these other species of mosquitoes were
soohiliO while Aedes (Finlava) pcocilus wore both anthropephilic and zoo-
philic.

Not one cf the cther species r f mcsauitces harbored filaria laurvae.
There wore four adult Aedes (Finlnya) poecilus cut of 118 (3.4 per cent)
that harbored filria larvae and 6 of 112 (7.1 per cent) that harbored
L]rvae. These mosquitoes wcre collected from the carabac-baited and human-
baited traps rce;zptively. The total infecticn rates in mosquitoes were
1 and 6.4 per cent from carabac-baited and hrurnn-baited traps respectively.

We also aspirated the collection of water in the lonf axils of the
abaca plants with a long glass pipette with a rubber bulb and we fcund
several silvery larvae of Aede (Finla ) poecilus.

Discussion

Viewed from the airplane, we ncticed that 3c1& island is not as moun-
taincus and with much lees fcrest areas ccmrnred to Palawan. Whereas in
Palawan cne wculd notice the thick virgin fcrest, in Jclo island one could
see instead, coconuts and abaca plantaticns.

Despite the bad peace and order situaticn in Jolc island, we were i
able tc cover all the eight municipalities and succeeded in taking night
blcod smears from 4,593 inhabitants, in a period of four weeks.

Exai.inaticn cf the first batch cf slides stained acccrding tc Wilscn(3)
ccnfirmed the presence cf micrcfilariae reacting differently to Giemsa stain-
ing. Detailed examinatlcn cf the micrcfilariae under oil immersion revealed
that both types conformed with the descripticn of V. bamcrcfti micrcfilarLae.
We are unable tc explain the existence cf micrcfilA.riae whose sheath reacted
differently to Giemsa stain. We were entertairing the pcssibility that cne
of these micrcfilariae came from a different host.

In general the males shcwed highor micrcfilaremia rates ccmpared tc
the females. This finding seemed to point cut that filariasis in abaca
raising comunitios is an occupnticnal disease. Males gc into the abaca
plantaticn tc cut and strip the plant befcre it is sold in the market, thus
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expcoing themselves tc the bites cf Aedee ( il ) Pcoecilus. However,
since the mosquito vector enter hcuses ns well, to take a blood meal, the
entire household are equally exposed to infocticn(4).

Micrcfilareala rates awng adults in higher compared to the children.
This may be explained by the cummulative process cf the infection. Although

inbocticn oculd take place inside the house at night, additional infection

takes place among children and adults wcrking in the cbaca plantaticn during

the 4a Aoder (Zinla) roocilue dc bite at night and during the day as

woll(k). The occurrence of microfilaremin in the very young children

(1-5 years) could be explained again by the biting habits of the vectcr and

its density in the locality.

The intensity of miercfilaremia was higher amcng people surveyed in
Jolo island compared to those surveyed in Palawan. It wee also found that
malee had higher intensity of microfilaremia than amcng forles. Both
findings may be due to heavier worm burden seccndary to mcrcr f;lreiint xpo-
sure to the bites of infected mosquitces.

It is cf interest to note that if one compares the provalence rates
of the inhabitants of the entire Jolo island as shcwn in table 2 with the
prevalence rates of the hospital patients in table 8, they are almost the
same. A prevalence rate of 12.9 per cent (Jolc island) against 12.1 per
cent (hospital) for males; 9.9 (Jolc island) against 9.6 per cent (hcspital)
frr females; the total rates being Ui4 (Jclo island) and 12.1 per cent
(hospital) respectively.

The absence of a significant correlaticn between extent of ahbca
plantation and the mqpnitude of filaria irfecticn in Jolc island can best
be explained by the short distances between municipalities and the cver-
lapping of abaca plantations from one municipality to the other. It miht
be of interest to mention that whenever "poblacicne" were located near
abaca plantations, the prevalence rates of the disease were high. A positive
correlation could be expected if one makes a survey among inhabitants coming
from those islands of the archipelago where abaca is absent and where n',aca
is present.

The results of our limited collections and dissections of wild caight
mcsouitces, pointed to Aedes (Finlayn) poecilus as the vector of b=ncrcftian
filariasis in Jolo island. This finding has confirmed previous finding in
soreogcn(4). There were 12 edes (Finlay") pcecilus out of 270. found
harboring filaria larvae of W. bancrcfti in various stages of development.
Four of these mosquitoes came frcm the carabac-baited trap and 8 were caught
from the human-baited trap. The infection rates of Aede (nl-) eelu
from the human-baited trap was much higher than those from tiie carabac-
baited trap.



Summqry and Conclusion

A total of 4,593 night bloed smears were taken ameng inhabitants
ccming from the eight municipalities cf Jolc MLand. Exnmlnaticns of those
smears gave a micrefilaromia rate of U.4 per cant. Blcod survey of newly
admitted patients at the Sulu Public Hceital gave a finding similar to
that for the entire Jcle island.

Microfilarmin rates in males were higher than in females in almost
all ages. Ccmbining the two sexes the mcrcfilaromia, rates wore higher in
the cider ago groups than in the younger ago groups.

Males had higher microfilarial counts compared tc the females with
a median micrcfilarial count cf 17 per 20 m3 blcod whn the twc sozos were
ccmbined.

Exarinaticn of Giemsa stained thick smears revealed the presonco of
micrcfilariace with purple sheath mixed with these without purple shoath.
Detailed c=-ina ion of both type however, showed that they were identical
and ccnfcrmed with the description of W. bancrofti micrcfilaria.

Extent of ataca plantatlcn was nct correlated with the magnitude of
filariaei, prevalence in the A municipalities of Jolt island.

The vector of bancroftian filariasis in Jolt island is Aedes (Finlayu)
poecilu, which confirmed previous findings in Screcgon Prcvince, ancthor
abaca raising community. In beth localities the vectcr vas fcund breeding
in the collecticn cf water in the leaf azils of abaca plants.
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rablo 1. W. bancrofti Prevalence Rates By Municipality,
Jolo Island, Sulu, 1966.

Number Fumber Per Cent

mlmcimlit, Examined Pcsitive Pcuitivo

PARANG 1,169 49 4.2

Poblacion 207 2 1.0
Lumban 139 5.Lgaean 93 0
Lipunos 71 2 2.8
Saldang 69 4 5.8
B id 150 9 6.0
Danapa 32 3 9.4
Kapok-kapck, Laum Suah 52 1 1.9
Tambcn 83 1 13.2
Pay'Than 58 6 10.3
Liang 102 1 1.0
Bukah-bukah 113 2 1.8

INDANAN 1,172 196 16.7

Poblacicn 104 9 8.6
Pasil 21P 33 15.1
Panabuan 133 19 14.3
Lampaki 151 21 13.9
Bunut 234 58 24.8
Timbangan 235 44 18.7
Tagbak 97 12 12.4

NAIMBUNG 292 18 6.2

Baunuh 103 6 5.8
Lapa 91 - 0
Tandupatong 77 10 13.0Matukol 21 2 9.5

LUUK (Camp Andres) 529 91 17.2

Camp Andres (Poblacion) 233 32 13.7
Niyog-niycg U17 30 25.6Linga 72 12 16.7
Lambago 59 10 16.9
Tayungan 48 7 14.6
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Table 1 (Continued):

HmcmiyNumber Numbor Number
3)Mminod Positive Pceitive

BILAAN (TALIpAo) 373 51 13.7

Poblacion 94 6 6.4
NOMuntayah 62 10 16.1
Buntud 100 2 2.0Kuhao 1L17 33 28.2

PANA&0(SEn'). -306-, 49 16.0

Pobbocion 69 6 8.7
Tia41 9 22.0Tiptipon 78 17' 21.8

TAGLIBI (PATIXUL) 336 58 17.3

?damanalon 12 43.
Lkang 12 1831.0
Tugria 10s1 14.3
Bauno, Bangka1 1 17 18.7

JOLO (Pobliicion) 416 14 3.41

TOTAL 4, 593 526 1.
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Table 2 a. W. bw efti Provalenco Rattoes, By Ago and Sex,
Parang, Sulu, 1966.

a os Fe m a ole r o tr n
Number No. Number No. -%- Pmb.r wc. %

Examined Poe. Pcs. Examined Pc. Pce. Examined Poe. Poe.

1-5 91 1 1.1 101 1 1.0 192 2 1.0

6-10 177 4 2.2 154 3 1.9 331 7 2.1

1-15 61 6 9.A 50 - 0 ll 6 5.4

16-20 £4 1 4.2 59 7 U.9 83 P 9.6

21-25 39 3 7.7 35 1 2.8 74 4 5.4

26-30 39 5 12.8 67 1 1.5 106 6 5.7

31-35 34 6 17.6 64 1 1.6 98 7 7.1

36-40 30 3 10.0 37 1 2.7 67 4 6.0

41-45 13 - 0 18 - 0 31 - 0

46-50 10 2 !0.0 20 - 0 30 2 6.7

51-55 9 - 0 5 - 0 14 - 0

56-60 4 2 50.0 9 1 11.1 13 3 23.1

61 & over U - 0 8 - 0 19 - 0

TOTAL 542 33 6.1 627 16 2.6 1,169 49 4.2
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Table 3 b. V. banarcfti Provalonco Ratoe, By Ago
and Sex, Indanan, Sulu, 1966.

Males Fema l e Total
Age in lumber Fo. 1 umbor ?Yc. % Fumber No.,
Years Ixaminod Poe. Poe. Examined Pce. Poe. Examined Pcs. Pos.

1-5 107 - 0 A9 2 2.2 196 2 1.0

6-10 177 21 11.9 146 13 p.9 323 34 10.5

11-15 50 7 14.0 4 7 14.6 98 14 14.3

16-20 42 6 14.3 33 6 18.2 75 12 16.0

21-25 43 13 30.2 32 8 25.0 75 21 21.0

26-30 46 15 32.6 51 17 33.3 97 32 33.0

31-35 29 8 27.6 45 8 17.8 74 16 21.6

36-40 48 13 27.1 65 IP 27.7 113 31 27.4

41-45 23 4 17.4 22 7 31.8 45 11 24.4

46-50 10 3 30.0 17 5 29.4 27 8 29.6

51-55 4 1 25.0 8 1 12.5 12 2 16.7

56-60 12 6 50.0 9 2 22.2 21 8 3$.1

61 & over 3 2 66.7 13 3 23.1 16 5 31.2

TOTAL 594 99 16.7 57P 97 16.8 1,172 196 16.7
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Table 3 e. W. bancrcfti Provalonco Rtee, By Ago and
Sox, Bi= (Talipao), Sulu, 1966.

M a 1 e F o m. a 1 ee T o t a 1
?a in Number No. % Numbor Nc. -Number No. %
,ars Examined Pos. Pos. Exnmined Pce. Pc . Examined Pce. Pcs.

.5 29 - 0 1. - 0 46 - 0

10 53 3 5.7 39 -5. 12.8 92 8 8.7

-15 24 4 16.7 15 2 13.3 39 6 15.4

-20 27 5 18.5 24 4 16.7 51 9 17.6

-25 17 4 23.5 9 2 22.2 26 6 23.!

-30 22 3 13.6 16 1 6.2 39 4 10.5

-35 7 2 28.6 8 3 37.5 15 5 33.3

3 - 0 9 - 0 12 - 0

-4 3. 5 27.8 13 3 23.1 31 8 25.P

-50 3 1 33.3 3 - 0 6 1 16.7

-55 2 1 50.0 5 - 0 7 1 1.3

-60 1 - 0 1 - 0 2 - 0

& over 6 3. 50.0 2 - 0 3 37.5

AL 23U 31 14.7 162 20 12.3 373 51 13.7
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Table 2 d. . banercfti Prevalence Ratoes By Age and
Sex, Luuk (Camp Androe), Sulu, 1966.

Age in Nimbe o T Number No. • Number No. 
Years Examined 'Pos. Pce. Examined Pce. Pce. Examined Poe. Pog.

1-5 30 - 0 46 1 2.2 76 1 1.3

6-10 71 4 5.6 43 6 14.0 114 10 8.P

11-15 20 3 15.0 26 3 11.5 46 6 13.0

16-20 24 5 20.8 7 2 2P.6 31 7 22.6

21-25 29 6 20.7 9 1 U1.1 38 7 18.4

26-30 35 31 31.4 29 4 13.8 64 15 23.4

31-35 17 2 UI.P 15 3 20.0 32 5 15.6

36-40 25 1-1 44.0 26 6 23.1 51 17 33.3

41-45 12 1 8.3 15 2 13.3 27 3 11.1

46-50 15 7 46.7 7 2 20.6 22 9 40.9

51-55 3 1 33.3 4 1 25.0 7 2 2P.6

56-6o 8 1 12.5 4 2 50.0 12 3 25.0

61 & over 2 - 0 7 6 85.7 9 6 66.7

TOTAL 291 52 17.8 23A 39 16.4 529 91 17.2
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Table 2 a. -. bancrcfti Prevaleneo Ratos, By Ape and Sex,
Maimbung, Sulu, 1966.

Mx a1 o Female s To ta 1
,go in Number Nc. % Number ?Tc. % 7umber Nc.
eare Examined Pce. Pos. Examined Pcs. Pc. Examined rc. Pc.

.-5 29 - 0 20 - 0 49 - 0

-10 33 - 0 27 2 7.4 60 2 3.3

.1-15 36 2 5.6 23 - 0 59 2 3.4

.6-20 9 - 0 3 - 0 12 - 0

1-25 23 5 21.7 13 2 15.4 36 7 19.4

6-30 15 2 13.3 8 1 12.5 23 3 13.0

1-35 3 - 0 7 1 14.3 10 1 10.0

6-40 4 1 25.0 7 1 14.3 11 2 12.2

1-45 7 - 0 8 - 0 15 - 0

6-50 3 - 0 1 - 0 4 - 0

1-55 2 1 iO.0 5 - 0 7 1 14.3

6-60 . . .. . .. . .-

1 & over 2 - 0 4 - 0 6 - 0

'TAL 166 11 6.6 126 7 5.6 292 18 6.2
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Table 31 f. W. tmofjPvloc tts y A*V-*e 'rets
Parnnc (oIeat), Sulu, 1966.

14a1o o eFe. _ @, , 3'1
Ago in Nuaor Nc. % Number Fo. P lumter Fc.
Yo-ire !xnm ed Fcr. Pcs. Exanminod Pc. Pcg. Ex-nwied FcV. fc..

1-5 30 - 0 37 4. 10.0 67 4 6.0

6-10 32 4 12.5 24 1 4.2 56 5 P.9

11-15 8 1 12.5 14 1 7.1 22 2 9.1

16-20 8 3 37.5 5 1 20.0 13 4 30.P

21-25 14 4 2R.6 9 - 0 23 4 17.4

26-30 13 4 30.9 16 6 37.5 29 10 34.5

31-35 10 5 50.0 11 2 10.2 21 7 33.3

36-40 10 1 10.0 11 1 9.1 21 2 9.5

41-45 6 1 16.7 7 2 20.6 13 3 23.1

46-50 4 1 25.0 7 - 0 11 1 9.1

51-55 6 3 50.0 6 1 16.7 12 4 33.3

56-60 1 1 100.0 2 - 0 3 1 33.3

61 & ever 7 1 14.3 1 1 12.5 15 2 13.3

TOTAL 149 29 19.5 157 20 12.7 306 49 16.0
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TQ~o 2~. ~.k2~zr roUvulolce Ritei, By Avei vr A~
T-F~t % ul), Sul', 1966.

, le e o n 1 e ____ ___ ___

Ago in Rmtor Nc. rumbor Vc. "urtor Nc.
onre Exwinde Fc. Fe.. Emincd L-. Lr -_ xnreJ Fc.. C.

1-5 33 1 3.0 25 - 0 5p 1 1.7

6-10 38 6 15.8 44 2 4.5 92 p 9.9

11-15 1 - 0 4 - 0 5 - 0

16-20 8 1 12.5 5 3 60.0 13 4 30. 0

21-25 20 6 30.0 1 12.5 2? 7 25.0

26-30 20 6 30.0 20 2 10.0 40 9 20.0

31-35 8 2 25.0 7 - 0 15 2 13.3

36-40 14 4 2P.6 9 3 33.3 23 7 30.4

41-45 14 4 2.6 9 2 22.2 23 6 26.1

46-50 13 3 23.1 16 1 6.2 29 4 13.

51-55 6 6 100.0 3 - 0 9 6 66.7

56-60 3 1 33.3 1 - 0 4 1 25.0

61 &cver 2 - 0 5 4 00.0 7 4 57.1

TOTAL 180 40 22.2 156 1P 11.5 336 59 17.3
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rnle 3 h. W. tr-* Frovilore. f.t-V , By A- Sot
Jclc, Sulu, 1966.

.. .M 9 o M, a,1 o '  t a 1
Ago in NUmbor Nc. N Number c. % Fum ebr NC.
Tonre Fxw.nIned Pcv. FcF. Fxarined ce. Fce. Exrinod FOL. Fc.

1-5 21 - 0 22 - 0 43 - 0

6-10 53 1 1.9 35 1 2.P 8p 2 2.3

11-15 42 1 2.4 13 - 0 55 1 1.p

16-2o 33 3 9.1 12 - 0 45 3 6.7

21-25 20 1 5.0 16 - 0 36 1 2.8

26-30 32 3 9.4 22 - 0 54 3 5.6

31-35 6 1 16.7 10 - 0 16 1 6.2

36-40 15 - 0 12 1 .3 27 1 3.7

41-45 Ii 1 9.1 15 - 0 26 1 3.

46-50 4 - 0 6 - 0 10 - 0

51-55 - - 0 4 - 0 4 .- 0

56-60 3 - 0 3 - 0 6 - 0

61 & over - - 0 6 1 16.7 6 1 16.7

TOTAL 240 i 4.6 176 3 1.7 416 14 3.4
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T~t1,1. V.b-tr-rftl Proy'xloneo R-itar, By A= irw
So:, Joto ol-mod, Sulu, 1966.

Ma 1 o 7 F ema 10 _ _ _ c t__ a
Aao in V'ubor Nc. Numter Wc. % tumbor Pc.
veinr Emmvined PC a. Fop. Exno PC f. PCs. ftwirnod PC r. rF-.

1-5 369 2 0.5 358 0 2.2 727 10 1.4

6-10 634 43 6.P 512 33 6.4 1,146 76 6.6

11-15 242 24 9.9 193 13 6.7 435 37 $.5

16-20 175 24 13.7 14P 23 15.5 323 47 14.6

21-25 205 42 20.5 131 15 11.4 336 57 17.0

26-30 222 49 22.1 229 32 14.0 .451 81 I8.0

31-35 114 26 22.8 167 Ip 10.8 201 44 15.6

36-40 149 33 22.1 176 31 17.6 325 64 19.7

41-45 104 16 15.4 107 16 15.0 211 32 15.2

46-50 62 17 27.4 77 P 10.4 139 25 18P.0

51-55 32 13 40.6 40 3 7.5 72 16 22.2

56-60 32 11 34.4 29 5 17.2 61 16 26.2

61 & cvor 33 6 1P.2 53- 15 2P.3 86 21 2/'$

TOTAL 2,373 306 12.9 2,220 220 9.9 4,593 526 1...
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Tlo 4. W. b rn .t F ravalonce f.'tou, P Sex AndXmiipliltyt Jclo IeL-And, Sulu, 1966.

M a 1 oe Fe m T c t a 1
Munici- Numbor No. % Number Nc. % Number Nc. .

mlt Exmirecd Poe. Foe. Erinlnod Fc v. Poe. Exairend Poe. Lc.

Jo1 240 U 4.6 176 3 1.7 416 14 3.4

Taglibi Ipo 40 22.2 156 1P 11.5 336 58 17.3
(Patikul)#

Indtrnm 594 99 16.7 570 97 16.P 1,172 196 16.7

Bilnaan 211 31 14.7 162 20 12.3 373 52. 13.7
(Talipto)

Panamno 149 29 19.5 157 20 12.7 .306 49 16.0
(Seit)

Luuk 291 52 17.9 238 39 16.4 529 91 17.2

(Camp Andres)

Maimbung 166 11 6.6 126 7 5.6 292 18 6.2

P-trang 542 33 6.1 627 16 2.6 1,169 49 4.2

TOTAL 2,373 306 12.9 2,220 220 9.9 2,593 526 11.4
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Tito a i. Intersity cf MicrfMaromit, By Sex,
Frwnzw, Sulu, 1966.

Mcrofilnrial
Count

For 20 m3 blced Maip Female Tctal

1-5 14 3 17

6-10 5 3 8

11-25 5 7 12

26-50 5 3

4z - 4

TOTAL 33 16 49

Note: Highest micrcfilarinl count:
28 year-cld mile Mf: F
18 year-old & 7 year-old females Mf: 43

Table 5 b. Intenrity of Micrcfilaremia, By Sex,
Indaran, Sulu, 1966

Microfilarial
Ccunt

Per 20 rm3 Blood Male Female Total

1-5 24 31 55

6-10 14 14 28

11-25 20 20 4O

26-50 18 14 32

51-100 16 7 23

101-200 5 11 16

201-216 2 - 2

TOrAL 99 97 196

Note: Highest micrcfilnrial count:
35 year-old male Mf: 216
4P year-cld femalo Mf: 1P6
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?,le * c. I.-t'nrety Cf Micrfl,-tzMsj, py Sex,
1Mw, Sulu, 1966.

Mcefilarlal
Ccvnt

For 20 =3 PIccd Male Female Tetal

1-5 7 1

6-10 1 3 4

U-25 5 5 13

26-50 5 6 11

'1-i00 6 4 10

101-156 4 1 5

IOTAL 31 20 51

Nct-: Highest micrcfilarial count:
45 year-old mle Mf: 156

6 year-eld female Mf: 124

Table 5 d. Intersity of Micrcfi.LremIa, By Sex,
Luuk (Camp Andres) Sulu, 1966. U

Micefilar aJ.

Count
Per 20 rm3 Blccd Male Female Tctal,

1-5 15 1I, 33

6-10 6 7 13

U-25 10 6 16

26-50 12 6 15

51-100 6 1 7

101-170. 3 1 4

TOTAL 52 i39 91

Note: Highest micrcfilarinl count:
11 year-old male MT: 160
24 year-old female Mf: 170
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T.blo a e. Inton-ty of !/icrfl.%rocI. Br Sor,
Mmamlsz Sulup 196A.

Micrr fil.ri l
Count

1-5 1 2 3

6-10 - 2

11-25 6 2 ,

26-49 4 1 5

TOTAL 11 7 is

Ncte: Highest micrcfIlaria.1 count:
12 yoar-cld milo Mf : 49
27 ye.r-cld feimnle Mf: 33

Tinle 5 f. Intensity of Micrcfil--emia, By Sox,
Panamn, (Feit), Sulu, 1966.

MicrcfIlnri.l
Ccunt

For 20 mm3 Blccd Milo Ferle Tctil

1-5 6 3 9

6-10 4 3 7

11-25 9 5 14

26-50 4 5 9

51-100 5 3

101-177 1 1 2

TOTAL 29 20 49

Note: Highest micrcfiLnrial -cunt:
21 year-cld mile Mr: 177
11 year-old femnle Mr: 114
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Tile S g. Intensity of Micrcfilaromia, By Sex,
TaRlibi, Sulu, 1966.

M1crof 11rial.
Count

For 20 m3 Blocd Male Female T:tal

1-5 7 9 16

6-10 6 2 8

U-25 8 3 11

26-50 7 1

51-100 9 3 12

101-20c 2 - 2

201-236 1 1

1NTAL 40 58

Ncte: Hiehest micrcfilarial count:
45 year-cld male , Mf: 326
19 year-old female Mr: 76

Table 5 h. Intersity of Micrcf'ilnremia, By Sex,
.Tolt, Sulu, 1966.

Microf ilar ial
Ccunt.

Fer 20 mm3 Blood MaIo Female Total

1-5 6 1 7

6-10 1 - 1

11--5 2 2

26-50 1 - 1

51-100 2 - 2

101-144 1 1

1r'0AL 11 3 14

Note: Highert micrcfilarial ecunt:
20 year-old mrile Mf: 144
10 year-old female Mr: 20
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Tahl 6. Intoneity ef MicrCfilaromia, By Sox,
Jolo Island, Sulu. 1966.

Microfilarl
Count

Per 2Dt3 Blccd M a 1 a F c n a 1 o ? c t q 1

1-5 80 69

6-10 37 34 71

11-25 66 50 U6

26-50 56 36 92

51-100 48 i 66

101-200 16 14 30

201-326 3 - 3

MOTAL 306 220 526

Note: Highest Micrcfilnriail Count:

45 year-cld Male Mf: 326 (Ta,'lii)
4P year-cld Femkale Mf: 106 (Indannn)
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Table 7. Intersity of Micrcfilaromia Per 20 mm3 Blood,
By Ago and Sox, Jolo IslArnd, Sulu, 1966.

Male Fomale

Tctal Aferago Total Average
Age No. No. Mf. Mf. Count No. No. MT. MT. Count

in Years x, Poe. Count Per Poe. Enm° Pcs. Count Per Fos.

1-5 369 2 7 3.5 358 8 ill 13.9

6-10 634 43 1,054 24.5 512 33 718 21.8

11-15 242 24 770 32.1 193 13 493 37.9

16-20 175 24 8n3 37.2 148 23 796 34.6

21-25 205 42 1,380 32.8 131 15 638 42.5

26-30 222 49 1,580 32.2 229 32 561 17.5

31-35 14 26 597 22.6 167 is 314 17.4

36-40 149 I.3t, 1,3W 36.P 176 31 722 23.3

41-45 104 16 1,006 62.9 107 16 384 24.0

46-50 62 17 532 31.3 77 8 419 52.4

51-55 32 13 334 25.7 40 3 53 17.7

56-40 30 11 393 35.7 29 5 67 13.4

61 & over 33 6 341 56.8 53 15 294 19.6

TOTAL 2,373 306 10,092 33.0 2,220 220 5,570 25.3
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Tablo 8. Modiin Micrcf1.irial Counts of 8 municipailitioe
For 20 m3 Blocd, By Sox, .Tclo Iel.,nd, Sulu#

1966.

muiciprlitMy Pam-IleTco

Jobo 5 14 7

Taglibi 23 5 17

Indtinnn 19 13 16

Bi1.aan 24 30 27

panmdno 1922 20

Luuk (Crimp Andros) 18 7 10

Mriimbung 22 18

Pavarng 15 10

TOTAL 19 13 17
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Table 9. W. banorofti Prevalence Rate# of New Admissions
to the Sulu Public Hospital, March 2P to April I,

1Q66, By Age and Sex.

Males Females Total
cg in Number No. % Number Ro Number No. %
,ear# Enmind Fos. Poe. Examined Poe. Poe. Examiroed Poe. Poe.

1 . 0 - - - 1 - 0

!-5 3 - 0 2 - 0 5 - 0

-I0 2 - 0 2 - 0 0

Ll-15 3 - 0 4 - 0 7 - 0

.6-2o 11 1 9.1 9 1 11.1 20 2 10.0

U-25 14 - 0 7 - 0 21 - 0

?6-30 17 1 15.9 16 2 12.5 33 3 9.1

11-35 16 2 12.5 8 1 12.5 24 3 12.5

16-40 6 2 33.3 U - 0 17 2 11.8

a-45 6 .3 50.0 9 1 U.1 15 4 26.7

16-50 6 - 0 6 - 0 12 - 0

il-55 1- 0 2 1 50.0 3 1 33.3

i6-60 2 2 00o 7 2 28.6 9 4 44.4

i & ovr 3 - 0 - - - 3 - 0

Jnknown .. ... - - 2 -

'OrAL 91 11 12.1 83 8 9.6 174 21 12.1
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Table 10. Intensity of Micrcfilaremia of 526 W. bancrofti
cases, By Presence or AbsCDoe of Purple Sheath,

Jolo Islnnd, Sulu, 1966.

:ut purple
th Iiorc- Vith Purple Shenth Mierofilnrial Ccdnt Fer 20 mm3 Blcod
rial Ccunt Per Cent
20 mm3 blocd 0 1-5 11-25 26-50 S1322 131-156 Total of Tztal

1 - 265 .-.. 1 - 1 0.2

31- 200 1 1 2 2 1 - 9 1.7

51 - 100 9 5 3 P 8 7 2 42 8.0

26 - 50 10 12 10 15 8 1 1 57 10.P

11 - 25 12 14 29 9 4 2 PF 16.7

6 - 10 15 22 10 13 3 2 - 65 12.4

1- 5 59 52 31 17 7 1 - 167 31.$

0 - 58 13 12 6 4 4 97 1P.4

OTAL 106 168 93 96 43 21 9 526

Cent of
otal 20.2 31.9 15.8 18.2 P.2 4.0 1.7 100.0
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Table 11. Prcpcrticn of Land Area Planted with Abaca in
8 Mmicipalities of Jolo Island, Sulu, 1962.

?ot-il Land
Total Land Area Planted Per Cent of
Area in with Abaca Land Area Planted

MUICIPALITr Hectares in Hoetnree with Abaca

Indian 5,517 1, 550 28.1

Jolo 1,353 20 1.5

Luuk 23,503 950 4.0
(Camp Andres)

Maimbung 6,60 350 5.3

Panamao ,757 400 4.6
(selt)

Parang 16,3029 950 5.8

Patikul 13,7 900 6.5
(Taglibi)

Talipic 16,650 405 2.4
(Bilmn)

TOTAL 92,453 5,525 6.0
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Table 12. Arote of Abaca Grcwn in the Prcvinwe of Sulu in
Hoctaroe By Municipality, 1962*.

MUNICIPALITY No. of Barrios Hoctaroes

1. Balimbing 9 5
2. Bongao 17 6
3. iNDNAN ip 1,550
4. JOLO 11 20
5. Cagayan do Sulu 15 3
6. LuuK 35 r;
7. MAImBUNG 33 J50
P. Marungme (Bni nr) 3 -
9. PATAMAO 19 400

10. Pangutaran 19
11. FARANG 37 950
12. Pata 13 5
13. PATIRUL 34 900
14. Siasi 30 105
15. Simwnal 15 -
16. Sitangkay 13 -
17. South Ubian (Ubian Timbnang) 15 -
1. TALIPAO 22 405
19. Tandu' Ban 32 -
20. Tapul 21 1
21 Tungkil 12 -
22. Turtle Island 1 -

TOTAL 5,650

* As reported by Ramon P. Tanga, Prcvlncial Agriculturit, 3olo,
Sulu, Novobo" , 1962.
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Table 13. Natural Infections in Mosquitoes, Jolt Island,
1966

CAR.BA0 - BAITED HO - BAIrTD

4 0 S Q U I T 0 No. Number Positive Per No. Number Positive Per
die- S t a g e s Cet dis. S t a g es Cent

(Species) sect- I II III Pcsi- sect- I II III Foei-
ed tive ed tive

Dpheoles vague 9 . . . .

"f peditaeniatus 1

karwari 1 -

pseudo-
barbirostris . - 3

o 'heles franciscoi 3 - --- _ - - - -

" subpictus - - 3

des (Finlaya) poo-
c'lus 118 3a  - b 3.4 112 2c  6d - 7.1

des aegypti 1 -

" albopictus 1 -

lex summorosus 33 -

" gelidus 20 -

fusocephalus 12 -

migeres joloensis 23 -1

malayi 174 - 5

magnus 3 - -

TOTAL 399 3 - 1 1.0 124 2 6 - 6.4

a - 73 larvae in the thorax c - 29 larvae in the thorax
b - 4 larvae in the head and thcrax d - 23 larvae in the thorax
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Figure 3. . banercfti Prevalence Rates, By Age and
Sox, Jclc Islnd, Sulu, 1966.
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PART III

CLINICAL OBS-VATTbNS OF MALAYAN FILARIISIS CASES rREATMD
WITH DIEThTCARPAMAZINF (47 TRAZAN) IN PALAWAN

Heretcfero receRized filariauis cases in the Revublic cf the
Fhilippines have boon of the banercftien typo. Since Malayan filnringis
in the Philipnines has only recently boon retorted for the first time(l,2),
it was thought necessary to study the clinical signs and symptoms mtai-
ested by peplo suffering from this disease, and tc determine their

responses tc a course of treatment with diothylearbnzino. While the
drug has boon effective in the treatment cf early or acute cases cf
clinical filari-sis associated with lvm w, npitie and recurrent fiLrral
fever and in clearig te bled cf micrcfilarine among carriers(4), it
was deemed worthwhilo to set up ar effective and a practical dcsago sche-
dule that would be ap'-licable on a nationwide basis.

Materials and Methods

Our toam loft for Palawn- in January this year tc treat aome cf the
people we previcusly fcund i •?rin! from malayan filaria sis(2). We
succeeded in gathering cnly i cases (29 males and 16 fer-iles) and 26
cases came from sitic Gungnan and 19 from sitic Kambirg cf barrio Faritian,
Quezon. Of the /4 cases, 39 had micrcfilaremia, and 5 althugh negative
for miercfilariao, were ecnsidered clinical cases because of enlarged leas.
The ages ef those with microfilarenLa ranged from 2 to 52 years with
micrcfilarlal counts ranging from 1 to 196 per 20 =s3 blood.

At abeut eight O'clock in the evening, a 20 mm3 of blood was taken
from each patient' s finger; this was followed by a physical examination.
A pro-treatmont tempopeture reading was taken and together with all other
data, were recorded in individual treatment frms.

As early as seven c' clock the following morning, another temperature
reading was made, fcllowed by the administration of diothylcarbmazine at
a dose of 6 mg/kAg bcdy weight. In order to determine the initial arvearance
of fever fcllewing the first dcse of the drug durirp the first day cf
treatment, tomrerature readings were made every twc hr-urs fcr the first
twelve hours. Another measured eample of blocd was extracted from ench
patient, twelve hours after the drug was given. All other symptoms during
this first day were also recorded. From the second tc the twelfth day
of treatment, tempernture roadings were cbtained rnly three times daily.
Measured blood samples wore taken nightly since it is at this time that
the micrefilarial density is highest.

Results

Physical findings. - The physical findirgs of the patients included
in this study ;re ehcwn in teble 1. Thirteen cf the cases (P miles and
5 females) manifested no €linietl sige. AmcrIf thCeo with clinical e--mptome
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the most sommo wore enlarged opitrcchloar (26 cases) and inguinal (21
eases) lymph glands. One appeared to be au early elepantiarsi.cf the scrotm.

Mlarofilarl-al acwut in relation t highest bodf temperature. -
Table 2 presents the relaticnship between micrcfilarial density with highest
body teporiature obtained during the course of treatment. Six or 13.6
per eunt, showed mxinmum body temperature greater than 40 degrees centi-
grades; 37 to 84.0 per cent had maximum body temperatures higher than
38 degrees centigrade. All the 23 cases with micrcfilarial counts of .1
and above attained highest body temperatures ranting from 30.5 to 40.4
degrees centigrade. It must be noted hcwever, that a 13 year-old male
with a microfilarial count of 9 per 20 ms3 of blood reached the higeet
body temperature recorded (40.6 degrees centigrade). With the dosage used
in this study (6 mg/kg bcdy weight daily for twelve days), fever reactions
were higher among thcose with higher micrcfilarial counts, a finding in
agreement with that of Sasa et al.(5)•

On the basis of Sara' e criterion for "fever" of a temperature reading
of at least 37.3 degrees centigrade, 42 or 95.5 per cent of the cases had
fever. All the 31 cases with micrtfilarial counts of 4 or more per 20 =3
blood had temperatures of 3P.1 degrees centigrade or higher. Of the P cases
with microfilarial counts between 1-3, seven manifested fever ranging from
37.3 to 39.P degrees. Only two, or 4.5 per cent of the cases were never
febrile. These two cases had microfilarial counts of 0 and 1 respectively
per 20 mm3 of blood. Ton of the 44 cases (22.7 per cent) had low grade
fever the night prior to drug administration. "

Microfilarial count in relation to time interv-al between intake of
drug and arpoaranee ,of fver. - Table ) shows the relati-nship between
micrfilarial count and the time required from intake cf drug to first
appearance of fever. It can be seen that 13 or 29.5 per cent were febrile
at the stuart of treatment. Among the 27 cases who wore afebrile at the
commencement of treatment, 24 or A8.9 per cent took from 4 to 9 hours from
initial intake of drug tc appearance of fever. It can to seen that the
higher the micrefilarial density the earlier was the cnset Of fever. This
is further illustrated in fig. 1.

Humber of days with favor. - Table 4 shows the distributicn cf cases
by number of days with fever. On the whole the average duration of fever
is 3 days which generally anroared during the first day of treatment, as
shown in f ig. 1.

Rlaticnship between microfilaril density and other side reactions.-
Table 5 and fig. 2 summarizes the relationship between microfilarial den-
sity and the frequency of occurrence of other side reactions. All cases
with a micrOfilarial density of 4 or higher, experienced chilliness during
the treatment. Cases with counts of 11 or more experienced headache.
Dizziness, nausea and vcmiting were not related to micrefil2rial density
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crfiring the findings of Sasa et al.( 5 ). On the averago, R6.3 per cent
f the cases oxperioncod Joint twin-at various regions cf the body tFo-
.her with headache; 84.0 per cent experienced chilliness; 61.3 per cent
cnfined to bed; 29.5 per cent ecmplainod of dizziness; 20.4 par cent
omitod and 9.0 per cent had nausea. Amcng these who experienced joint
dins, 3 had localirzed l ymphadenitis occurring from the seccnd to the
curth day after start cf treatment and lastIng for a few days. There
,ore 27 caes confined tc bed duo to various side reacticne and these hnd
iierfilarial counts ranging frcm 1 to 196 per 20 mm3 bleed. There wore
.1 cases who complained of vague abdominal pains. Table 6 shews that side
eacticns ether than fever were cbserved as erly as 5 hours. There were
:asos whcse side rencticns apreared two days after the start of treatment
.nd lasted frcm a few hours tc about two days. It can be soon in this
'amo title that the most frequent side reactions occurring side by side
lith fever are chilliness and headache. Jcint pains although more numerous
.ppoared Later (10 hours) and was experienced alec amcng few afebrile cases.

The toxic roacticns caused by diethylearbamazine may be grouped into:
1) these duo tc the drug itself such as headache, dizziness, nausea and
cmiting and (2) these which are allergic in nnture and secondary tc the
lostructicn of the parasites such as fever, lccal inflaumation arcund
lead worms, pruritus, etc.(43 .

Time interval from treatment to the disearearance of micrcfilariao
.n the blood. - Table 7 shows the time interval from admiistraticn cf the
Irug to the complete disappearance of micrcfilnrine in a measured sample
,f blood. This interval ranges from a few hours after drug intake tc as
cng as 9 days after. It is also shows that the higher the icrcfilarial
'ount at the start of treatment, the longer is the time required t- clear
,he blood of microfilarine. Of the 39 micrcfilariae cases, one with 165
iicrefilnriao at the start of treatment, remained positive even after the
ast dcse of the drug.

Discussion

Various schedules of diethylcarbamazine administraticn have been
tsed in different countries. Kessel (1964) stated that in American Samca,
icnthly administraticn of 6 mg/kg body weight for six mcnths, following
laily doses of 6 mg/kg body weight for six days, produced very good
Sesults(6). Sasa et al.(1963) have shown that little difference is noted
Ln the effect cf tihe drug cn the parasite so lonz as the total dosage is
itrietly followed.

As a standard regime of treatment, mst workers recommnd 6 mg/kg
,ody weight of diethylcarbamazine in single cr divided doses at daily,
aookly or montbly intervals for a total of 6-12 dosos(4). The tcal cf
loses would amcunt tc about 72 mg/kg body weight (3.2 gm for adults abcve
L5; 2.5 g for 12-14 and 1.6 Pm for those under 11 years cf ase). This
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troat togim was shcvn to reduce the microfilarial ccunt either to zero
In mot ptients, or to negligible levels in a few instances(5). The

i6dnistration of the drug had no approciable effect among chronic cases
with Sydrocole, chylocole, ehyluria and elekantiasis except to arrest
ftrther rogress of the disease, presumably by the destruction of the

Sava gt gj. have shown that efficacy of diethylcarbamazine in tho
treatment of microfilarial carriers or early clinical cases was directly
related to the total dose of the drug in a given course of treatment.
Total doses less than 30 mg/kg body weight failed to clear the blood of
miorcfil~ariae and the microfilarial density usually returned to pro-treat-
meant level after some time. On the other hand, total doses of abcut 70
mg/kg body wi6ght or higher, g ive negative post-treatment blood examir..a-
tion which was maintained for a number cf years, except for a number of
cases that still showed few mircfilariae after a few months(5).

Since fever as well as other side reacticne are directly related to
micrcfilarial density, it is suggested that micrfilarial count be per-
formed on all patients befcre the start of drug administration. In this
way the physician would be aware cf what his patients may oxperience
during the course of treatment, depending upon the micrcfilarial count.

In the present series of cases, the average duraticn of fever was
three days after the start of treatment, but fcrty per cent had fever
Lasting for fcur days. Some of the patients manifested fever beyond 5
days, as seen in figure 1, but these were not considered as side reacticns
because there were intervenirg afebrile periods. We attributed this
recurrence of fever to other causes such as respiratory tract infection
or pusibly an exacerbaticn of chronic malaria. Fever usually disappeared
after 3 to 5 days despite the continuance of drug administration up to the
twelfth drny; this is in accord with the presumption that during the des-
tvucticn of icrofilariae, certain substances are released in the Circu-
lation which are pyrogenic in nature(4).

It was observed that side reactions in their order of frequency were
Joint pains, headache and the feeling of chillinre-, etc. Jcint pains
were found in 86.3 per cent of cur cases which wc =t exreriencd by
patients with bancrcftian filnrinsis as reported t asa et al.(5). Thee
of our patients developed localized lymphadenitis in the dorsal aspect
of the thighs but without lymphangiij;- again this finding was not observed
by Sasa et ai. among their bancroftian filariasis cases. It is presumed
that localized lymphadenitis are usually associated with the presence cf
adult parasites in those inflamed areas which are destroyed in the tissue
by the drug. This clinical sign arpeared 2 to 4 days after the start of
treatment and subsided after a few days. Sixty-one per cent of the cases
were confined to bed because of various side reactions (as against 43
per cent of Sasa s cases) but were up and about after 1-2 days. The
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Ppearanco and disapperance of those side reactions paralleled that cf
over roacticn From the above acmporiscns, as well as from Hawking's
beorwaticns(4) it amnars that fover and cther side reactions are more
rencuned in malayan than in bancrcftian filnriasis.

In general# patients with the lower micrefilarl ecunts became
iccd smear novative earlier than these with higher cciuts. On the average,
he measured blood samples became negative after 2.5 daye following the
dministraticn of diethylcnrbamazino. One patient remained pcsitive even
ftor the ccmploticn cf the course of treatment. The micrcfilarial count
n this particular case was reduced to a very noglialble level, tcc Io
von tc infect the mosquite vectcr. A few cases with low micrcfilarial
cunts, howover, took Icnoer time fcr the blood smear tc become negative.

Summary and Ccnclusion

A total of 44 persons with malayan filariasis ccmins from two sitice
n Quozcn municipality in Pnlawan were treated with diethylcarmazine and
heir repocnses tc treatment evaluated. The do o cf diathylarbamazine used
P thts renort was 6 mg/kg body weight daily for 12 days or a total dose of
2 mg/kg.

Majcrity of cases had enlargement of epitrcchlear -md inguinal lymph
lands; seven had elephantiasis cf either the leg or scrotum, and abcut
no-third of the subjects showed no physical gns.

Micrcfilnrial densities are directly related tc the rise in tempera-
ure - the higher the micrcfilarial count the hiRher the fever. Apprc-
imitely 95 per cent of cases had fever rming from 37.30 tc 40.60 C.
nd 89 per cent of them had fever from 4 te 9 hours after drug administra-
ion. Fever appeared earlier amcnP those with high miercfilarial ccurts.
he average duration cf fever was about 3 days.

Micrefilarial densities are likewise related tc the arparance cf
thor side reacticns such as jcint pains, chilliness, headache, etc. - the
igher the micrcfilarial density, the earlier these side reactions appeared.
izziness, nausea and vcmitine shcwed nc defirite relaticn tc micrcfilarial
onsity. These side reactions appeared as early ns 5 'houre after drug
dmiristration tc as Late as 2 dave after and lasted from a few hours to
bout 2 days.

The time required to clear the measured blood sample cf micrcfilnriao
a directly related tc micrefilnrial density, that is, these with higher
icrcfilarial counts required longer time for the parasite to disappar
ompletely in the peripheral blocd smear.

Another side reanction observed was localized lymphadenitis but with-
ut lymphangitis on the dorsal aspect cf the thighs which appeared 2-4 days
ftor cemroencemont cf the drup and subsided a few days lDrer.
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Table 1. Physical Findinge of 44 Filaria Ca-eos Treatod
with Diothyle.arbanazino, Quozcn, Pal.nm, 1966.

vslcal FIdire M a 1 o 0 F o m a 1 e e T o t a 1
No o. .

ophantiaut.
1. Right log lelow

tho knoe 1 3.6 1 6.2 2 4.5

2. Beth loge below
tho knee 2 7.1 - - 2 4.5

3. Scrotum 1 3.6 -. - 1 2.3

Lirgod glnnds:
1. Epitrechloar 17 60.7 9 56.2 26 59.1

2. Inguinal 20 71.4 1 6.2 21 47.7

3. Axillary 3 10.7 - - 3 6.p

Clinical Symptoms 8 28.6 5 31.2 13 29.5

rAL NUMBER OF CASES 28 16 44
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Table 2. Microfilarial Ccunts and Highest Body Temperature
of 4 Fil ria Case Troated, Quozon, Palawm, 1966.

Highest body 14 i ro 1i a r i a 1 C o u n t (O mm3 )
temperature
in degrees 0 1-3 4-10 11-30 31-100 101-196 Total
centigrade

40.1 40.6 - - 1* 2 1 2 6

39.7 - 40.0 - 2 2 1 4 2 11

39.3 - 39.6 - 1 - 4 4 - 9

38.9- 39.2 - - 4 - 2 - 6

3P.5 - 3.8 - - - 1 - 1

3P.1,- 3P.4 1 2 1 - - - 4

37.7 - 300 3 1 - - 4

37.3 - 37.6 - 1 .... 1

37.2 or loss 1 1 .... 2

TOTAL 5 P 7 12 4 44

* 13 year-old male witk only 9 microfilariae per 20 mm3 blood.
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Table 3. Distribution of Cases by Time Interval Between Intake
of Drug to Appoaranco of Fever During First Day of

Treatment, Quoscn, Palawan, 1966.

Time Interval
Beotwoen Intake
of Drug tc the
Rise in Body
Tomporaturo to M i c r o f i1 a r i a 1 C o u n t C 20 nd3 )
37.30 C or re!at,-
or in hours 0 1-3 4-10 3 3 101-196 . Total

10 -12 - . * 1 1 - 3

9 ... 1 - 12

7- - - 1 -

7- - 1 1 1 1

6- 1* 1 - - 2 -4

5- - 2 3 1 4 2 12

4- 1* -

Temperature
37.30C or great-
or at the stnrt
of treatment 3 2 4 3 1 13

Nc temperature
rise beyond
37.2cC 3* 1

TOTAL 5 9 7 7 12 4 44

Clinical Cases
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?able 4. Distritution of Cnees by Numtor of Days with
Foverp Quoson, F luawn, 1966.

hys with Nuator of Case
B .... IoZ. Both S oe

No foer 2 - 2

1 3 1 4

2 3 1 .

3 7 4 U

1. 10 P 1%'

5 3 2 5

T ?AL 28 16 44
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Table 5. Rolationship Botwoon Micrcf1larial Doneity wA Other
Side Roacticne in the Course of Treatment of

44 Filarial Cnses, Quezcn, F.-lawan, 1966.

Othor Side Roactions
Confin- Num'ber

Microfilarinl Joint Head- Chilli- ed to Dizzi- Vomit- Nau- Treat-
Count per 20 ... 3  Fains ache nose, Pod nose in sea ed

101- 196 4 4 4 4 2 - 1 4
(1oo%) (100) (lo%) (100%) (50%) (0%) (25%)

31- 10o 11 12 12 10 3 4 1 12
(91.7%) (100%) (1009) (P3.3%) (25.0) (33.3%) (0.3%)

11- 30 7 7 7 6 2 2 - 7
(100%) (100%) (1 .)0%)(...) (28.6%) (28.6%) (0%)

4 -10 7 6 P 4 1 2 1 
(P7.5%) (75%) (1001). (50%) (12.5%) (25%) (12.5%)

1-3 5 5 4 3 2 1 -
(62.5%) (62.5%) (50.0%) (37.5f) (25.0%) (12.5%) (o%)

0 4 4 2 - 3 - 5
(80%) (Po%) (40%) (0%) (60%) (o%) (20%)

TOTAL 38 3P 37 27 13 9 4 44
(P6.3%) (P6.3f) (84.0%) (61.3%) (29.5%) (20.4%) (9.0%)
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Tnble 6. Daily Records Frequency Distribution of Filarin Cases
Treated, By Time of Observation after Start of Treat-

ment and Side Reacticne, Quoscn, Falawan, 1966.

. .Body _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

no oobeo- Number TqMpgratur o 0 h o r S d R o a t i on e
bion after Exam- Loss 37.30C Joint Head- Chilli- Con- Dizsi- Vomit- Nau-
!rt of treat-. ined than ond Pains ache ness fined noe ing sea
Mont - 7.XC over to. -

5 hours 13 2 n 2 1 3 1 2 -

7 hours 13 - 13 2 5 8 3 1 - -

10 hours 29 2 27 12 Ii 22 10

I day 34 15 19 19 13 14 10 3 3 1

2 days 4 20 24 22 10 4 16 3 5 2

3 days 41 27 14 21 3 1 1 1 1 2

4 days 41 36 5 10 2 - - I - -

5 days 15 14 1 2 - -

6 date 36 22 14 - -

7 days 17 5 12 -

8 days 29 23 6 -

i days 21 11 10

NOTE: 10 of the 4 cases were febrile before treatment.
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Tatle 7. Time Interval From ?roatmont tc Dieappeazco of
Mlerofilariao Among Filaria Caeos Treat d, Quozon,

Palawav, 1966.

to Interval
m Treatmt MicrfiTril Counts -atlgt.,.t of ,roatmontlilappeaanoe ...

Mictef i1azin .4=0 1-3 31-100 101-196 Toa

!cro treatmont 8 7 12 4 39

5 hcuv - 1 - - I

10 hours 2 1 - 3

11hu 1 - - - 1

12 houws 5 1 1 - - 7

13 hours - 1 - - 1

14 heur . 1 1 - 2

2 days 2 1 2 2 1

3 days - 1 - 6 - 7

4 days - - - 1 - 1

5dzave 1 - 1 - - 2

6da7, - - 1 1 1 3

7 days - - - - 1 1

9 diy. - - - 1 - 1

12 days -1

tiU positivO m the 12th day.
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Fig. 1. Bedy Tempersture Changes of Patients in the Course of Treatment,
Quezon, Palawan, 1966.
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PART 1V.

Susceptibility Cf Cocmn Household Post Mcsquitcos to
Experimortal Infecticn Vith Brugia malayi Micrcfilaria

Compared to the Principal Vector.

C fatite is the mat acmmcn hcusehold post Ocequitc in the
ilippinos, pafticulirly in the urban areas. In cthor parts cf the wcrld
ko India fer exanple where the principal vecter cf bancrcftian filrines

Culox fatigns l), the existence and den3ity cf this mesquito goee hand
hand with urbhnizaticn. In the Philippiroes, Cabrera and Tubnngui(1951);
zeboom and Crbrera (1956) cbservod the ccmplete develcrment of W. bnncrcfti
laria larvae in experimentally Infected Culex fatilane(2,3). In Scrsc-
n Prcvince, ancther endemic area fr bancr ftian filariasls, this mcsquitc
a be n feund to harbcr the parasite at vnricus stages cf devolcpment inturo(J4).

Aedos alborictus in the Philippines is fcund rather abundant inside
d arcund heuses in the rural aroes. We have cbsorved this mesquite tc be
undant in forest areas during cur field trips in rerecto places.

Thosq twc species are about the west comewn hcusohcld posts msquitcee
tha Philippines tcday. Hence I thcught it wcrthwhile tc determine their
scoptibility to experimental infecticn with Brugia malayi micrcfilario.
thcugh Manecnia bcnneae is the principal vectcr cf Wvlayan filariasis in
e Philippines, Rczebccm and Cabrora (1965) wore unable to make encugh
aervaticns cn experimental infections of this mcsquitc with Brugia malavi(5).
wculd be cf interest tc run a parallel experiment with this mcsquito tc-

,ther with Culex fatioans and Aedes albopictus.

Materials and Methcds

The supply of Aedes alborpctus adults came frcm the insectary cf the
lanria tradicaticn Tr,%ining Center in Manila. The Culex fatians adults
,re hatched from p.uye ccllected from a street canal in Manila. These twc
ocies of mosquitoes wore held in cages made cf a pint-sized cardbcard
'linders with the cpen ends ccvered with bcbbinette. The mosquitces were
ipt mcist with a wet piece ef cettcn. Raisins and sugar ecluticn were used
* feed the mosquitces. There wore 6 cf these cardbcard cylinders with
)proximately 50 Culex fatirans adults in each cr.ew and 3 cares cf Aedes
.bcpictus adults. All these cages were packed in a 2 x 2 square feet card-
,ard box lined with wet filter paper and hand tcwels hcping tc cbtain a
.gh humidity inside the bcx. Despite all these precauticns we had high
rtality rates amcng our mcsquitoes, particularly the Aedes albopictue.

The principal vectcr cf malayan filariasis in Palawan is Manecnia
rneae. The adult mesquitoes were collected as they attacked the human
tit stationed just cutside cur field labor.tcry at abcut 1800 hours. These
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were caght by means cf a glass-tube aspirator and kept in 5 cardb.ard
clindr oanes

All 3 species cf mesquitces wore starved for 12-24 hour: prior tc
feeding experiments. There were 5 micrr filaria positive doncrs used in
this experiment. Just before the start of the feeding experiment, thick
bicod smears amwunting tc 20 3 were obtained frcm earh vclunteort Those
were allowed to dry cvernight, deheoMlobinized and stained with Giomea
the followinp, mcrning accerding tc the method of Vilscn(6 ). Mtircfiltrial
ccunts were done to give us an estimate of the mircfilarial density in the
peripheral blood of each subject. Than the donors were made to place one
or two cf these cardbcard cylinder casea between their thighs for 30-60
Minutes.

At the end ef the feeding period the unfed mosquitoes were separated
from the enaorged ones. The cage ccntaining the fed mcsquitoes were labeled
properly and placed aside for observn.tion. '.o had no trouble nking
Manscni.a bo-nnee feed cu our subjects but we enecuntered difficulty in
making the Culex fatirr:ns and Aedee albopictus feed on cur subjects, prc-
bably because the nights were tco cold for them. In crder tc find cut if
cur experimental mcsouitoes actually imbibed some micrcfilariae with their
blood moaX, we dissected 1 or 2 mosquitoes right after engcrgement. The
gut was dissected ctit and the blcod was smeared on a drop of normal salt
sclution. Active micrefilariae when present could be easily detected.

The cies were abecked daily for dead or dying mosquitoes which were
dissected fcr developing filaria larvae. Live mosquitoes were sacrificed
at intervals after feeding until about 12-14 days.

In the actual dissecticn procedure, mcsquitoes were aiaesthetized
with chloroform in a test tube, wings and legs were detached and discarded;
the head, thorax and abdcmen were placed in 3 separate drops of saline on
a glass slide and teased apart with dissecting needles. Dissections were
dcne under a dissectirg microscope, but where early stages were seen, these.
were examined for details under a compound microsccpe. The number and
stage of development of Larvae and the pcrtic of the mosquito where these
were found were recorded for each mosquito.

Results

The results cf the experimental Infecticre of three species of mcs-
quitoes (under field cenditions) with B. malayi microfilariae are summarised
in tables 1 and 2. The micr-filarial counts of the carriers per 20 mm3

blood ranged from 13-267.

It can be seen in table 1 that only M. bcnneae is susceptible to
B. malavi micrcrlMariae. Culex fatigans and Aedes albopictus were not
susceptible to B. malayi although observations showed that both species
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of mosquitoes have infested mircfilariae with their blccd meal. Of the
184 Cule fatignns and Aodoe albcpictue mcequitoes that fed cn [. malavl
carriers, none wore fcund to harbcr any developing stages of the filarin
larvae.

With rognrde to M. bnaoneae, cbservatlone showed an infecticn rate
(mosquitoes infected over msquitoes fed) of A3, A2, 63, 0 and 59 per eent
for those that fed on carriers with 267, 196, 27, 17 and 13 micrcfilariae
per 20 mu3 blood respectively. There were cnly 6 mceuitceu involved in
the zero infecticn rate. It seems that the hiaher the micrcfilarinl count
of the P. mmlny in the peripheral blood, the areater is the infecticn rate
among the mcsquitnes.

The stago I lnrvae of 1-1. r-crofti wore seen on the 4th day, the
stage II larvae on the 6th day and the etage III larvae were seen on the
loth day after feeding.

Attempts were made to determine the per cent cf infected mosquitoes
with stage III larvae and the mature larval density from the tenth day on-
ward in shown in the last two columns cf table 1. It can be seen that the
per cent ef mcsquitcee with stage III larvae ranged from 15-100 per cent
and the mature larv density frcm 1.5-10.6 per infective mosquito among
. ebrome fed on different P. malayi carriers.

Table 2 ehews the distribution cf arvae by location in the 3 bcdy
segments of M. bonneae mosquito for each date of dissecticn. It can be
seen that both stage I and II larvae were fcund only in the thorax.
Stage III larvae were found in all three segments of the bcdy of the mce-
quito but were more concentrated cn the head and the thcrax. It might be
worth menticning here that we have observed some stage III larvae in the
palpi, eyes, antennal base and legs of the infected mcequitc. The average
larval density per mosquito is high amcng ti. bcnneno fed on P. malmyi
carriers having high microfilarial count.

No attempts were made to determine the death rate and/or survival
rate of mcsquitoes due to insufficient data,. and that fact that we were
workinR under field conditicns.

Discussion

Manecnia bnneae adult fewales are very vicious biters, sc that
practically every single mcsE;Ato fed cn cur microfilaria, crriers in a
relatively short pericd. The fact that those mosquitoes were caught right
frcm within their natural envircnment may help explain the ease we experienced
in makins them feed on the subjects.

Cule fatigans and Aedes albcpictus were brought all the way from
Manila to the municipality cf Quezcn. The trip per so was about 12-14
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hours by plane, bus, boat and cn foot. The mosquitoes must have had a
tough time during the trip so that they were not in a positirn tc bite.
Another possibility in the fact that there was a change in the temperature
from high to low. The nights in Quozcn wore relatively cold compared to
those in Manila.

In future wcrt it wuld be a much bettor sot up if the microfilaria
carrier could be trnanpcrted tc Manila rather than bringing the mosquitoes
to a remote endemic area. The mosquitoes would then be in better condi-
ticn to bite and then 1placed in an insectary with the right temperature
and humidity. This sot-up would give bettor results on mosquito survival
rates, etc.

There ware a few Mansenia bormea mosquitoes which we ccnuidered as
naturally infected with B. malayi based on the finding of stage III larvae
cn the 4th day after feeding.

Vlith the information gathered from this short experiment, we can
determine with ease the different developmental stages nf the filaria
Larvae. We know now the approximate time required for the different lar-
val stages of the local strain cf . ala to develop, sc that future
experiments cf this sort may be duly guided by this report.

One must also bear in mind that whereas stages I and II are confined
mostly in the thorax, stage III may be seen in practically any part cf the
mosquitc especially when the infection is heavy. It might be a gocd prac-
tice tc tease the mosquito quite tViroughly so as nct to miss the detec-
tion of the larvae.

Summary and Conclusion

ulx fatans and des nlboictua from Manila were net susceptible
to infection with P. malayl micrcfilariae.

Massonia bonzwae, the krown principal vectcr of malayan filariasis
in Palawam, had high infecticn rates up to 83 per cent. This rate appeared
to be correlated with the intensity of microfilaromia in the donor.

The infective stage (stake III) of P. malayi takes fpprcximately 10
days to develop with stages I and II on the 4th and 6th day respectively
after feeding.

Whereas stages I and II are fcund meetly in the mosqitc thorax,
stage III can be fcund in practically all pnrts cf the mosquito particular-.
ly the head and thorax.
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Table 1. Experimental mosquito infection, dissected 0-12 days

arter feeding on . " carriers, Palawan, 1966.

t 1 1 1 Number Of ! Per ! Per IStage!
0OI per 20 o Days INumbert Positive I *et ! cent III

I pi 1 ,pr 20 1mosqul. latter I di-. ! M*jguitpj L In.. I with I per

tiro3 bloodttoeo fed I feed-saetiAll IStage ! feot-IStege ! mos-
t int I !staga! III ! ed !III !uito I

j fatgana 196 102 n 2 - 0 0 0
5 - - 0 0 0
7 . - 0 0 0
8 64 - - 0 0 0

10 7 - 0 0 0

f. L .t 192 3 5 3 - - 0 0 0

C. fastigan 27 42 7 16 - - 0 0 0
8 26 - 0 0 0

A. a .bopitua 196 37 0 1 - - 0 0 0
5 5 - - 0 0 0
7 5 - - 0 0 0
8 26 - - 0 0 0

M, bonnese 267 18 10 4 " 3 3 75.0 100.0 4.7
11 14 12 11 85.7 91.7 5.4

Total... 18 15 14 93.3  93.3 5.3

-M. bonnese 196 122 0 2 - - 0 0. 0
3 2 0 0 0
4 25 23 3* 92.0 13.0 2.7
5 6 6 100.0 0 0
6 11 6 - 54.5 0 0
7 18 16 - q.9 0 0
9 28* 22 - 78.6 0 0

11 4 3 3 75.0 100.0 q.0
12 20 19 18 95.0 94.7 10.6

Total... 116 95 24 81.9 25.3 9.2
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Ae 1. (Continued):

I ! I ! !Number Of! Per ! Per !Sts6 !
,Mf. Count!Number off Days !Number! Positive I cent ! cent ! III !

) S Q U I T 0! per 20 9 mosqui- !after ! iie- ! ,Mosuitoes ! In. ! with ! per !
(Species) !mm3 blooiltoes fed I feed-!sected? All !Stage ! fect-IStage ! moa- !

I ine !st3tes! III ! ed i III !Quito !
!II I ! I !

bonnese 27 70 4 10 8 - 80.0 0 0
7 24 7 - 29.2 0 0
8 11 9 - 81.8 0 0

10 18 13 2 72.2 15.4 1.5
12 7 7 7 100.0 100.0 8.4

Total... 70 44 9 62.R 20.4 6.9

17 6 6 6 - - 0 0 0

bonnese 13 12 6 3 1 - 33.3 0 0
8 1 1 - 100.0 0 0
9 8 5 - 62.5 0 0

Total... 12 7 - 58.3 0 0

Natural infections.

A total of 34 mosquitoes were to be dissected but 6 were too dry
for dissection.
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USYDCT Blood surveys in the Province of Palawan resulted in prevalence rates of
, 4.2 and 0.8 per cent for W. bancrofti, B. malayi and mixed infection respective

Malayan filariasis and a very restricted distribution compared to bancroftian
ariasis. Males had higher microfilaremia rates than females for both species.
ldren had higher microfilaremia rates in malayan and lower in bancroftian
ariasis. Average microfilarial density was higher in bancroftian than malayan
.males had higher icrofilarial density than females in the two species. Similar
vey in Jolo resulted in a prevalence rate of 11.4 per cent. Atypical microfila-
.e found together with typical ones, when examined in detail revealed that they

also of W. bancrofti. Microfilaremia rates in makes were higher than in females
rates were higher among older age groups. In Jolo there were more children

h microfilaremia compared to Palawan. Extent of abaca plantation and magnitude

filariasis in all municipalities of Jolo showed no correlation, but "poblacions"
;ated near abaca plantations had higher prevalence rates. Aedes (Fil~aya) poecil
the vector of filariasis in Jolo island which confirmed previous finding in
•sogon, another abaca raising province. Malayan filariasis cases treated with
ithylcarbamazine were observed for side reactions. Fever, joint pains, chilliness
L headache were the mnst common reactions and were directly related to microfila-
Ll density. Culex fatigans and Aedes alhoplctus were not susceptible to experi-

ital infection with a. malayi whereas Mansonia bonneae showed high infection rates.
.aria larvae in M. bonneae required 10 days to reach the infective stage. Filari-
Ls in an abaca raising province has higher prevalence involving younger children

h the vector breeding in the leaf axils of the abaca plart. (CGnt 'd)
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