
. 

* 

U. S. ARMY RESEARCH AND DEVELOPMENT GROUP 
FAR EAST 

APO San Francisco 96343 
Reproduced by the 

CLEARINGHOUSE 
for Federal Scientific & Technical 
Information Springfield Va. 22151 

RtPORl ÎNo, J-253-4 (Final Report) 

GRANT No. DA-CRD-AG-S92-544-G60 

FILARIASIS STUDIES IN THE REPUBLIC OF THE PHILIPPINES 

AD 

mñ 

□ 

BENJAMIN D. CABRERA, M. 

Professor of Parasitology 
and 

Chairman, Dept, of Parasitology 
Institute of Hygiene 
University of the Philippines 
Manila, Philippines 

November 1967 



■ 
-
■
 

DUC DISTRIBUTION AND AVAILABILITY NOTICE 

Distribution of this document is unlimited. Qualified requesters may 
obtain copies of this report from Defense Documentation Center, Cameron 
Station, Alexandria, Va. 22314. 

DISPOSITION INSTRUCTIONS 

Destroy this report when it is no longer needed. Do not return it 
to the originator. 

The findings in this report are not to be construed as an official 
Department of the Army position unless so designated by other authorized 
documents. 

r :n aiWVAVAIUBILirY CCD£S 

0,-T- j MIL ruri/ur 



REPORT NO. J-253-4 (Final Roport) 

CONTRACT NO. DA-CRD-AG-S92-544-66-060 

Dà ProJüct/rRSk/Wo:*k Unit No. 3AC14501A71Q 02 037FE 

STUDIES ON FlLaRI.iSIS IM THE REPUBLIC OF 
THE PHILIPPINES 

by 

wmanmÿm 
dönjRnln D. Cabrera, M.D. 

Prof osa.?r of Parasitology 
and 

Chairman, Department of Parasitology 
Instituto of Hygiene 
University of the Philipoines 

Novombor 1967 

U.S. ARMY RESEARCH AND DEVELOPMENT GROUP 
FAR EAST 

APO San Francisco 96343 



Abstract 

■: 

A to cal of 3 #695 parsons wore oxaminod for microfilaremia with 120 found 

positivo or a prevalence rate of 3.2 per cent. Out of those 120 positives 

91 or 76 por cent were Vj. bancroftl and 29 or 24 por cent wore B. ma lay 1 
filarias is. Tawi-Tawi group of islands particularly Bongao municipality 

became the second endemic focus for raalayan filariasis in the Republic of the 

Philippines. The first one is in Quezon municipality, Palawan Province which 
we reported in 1964. 

As expected the microfilaremia rates in males was higher than in females 

in practically all ages and in all municipalities found endemic for the disease. 

The higher the ondomicity of filariasis in an area, the closer the prevalence 

rates between sexes and the lower the ondomicity the higher the prevalence 

rates of males over females. This conditi on wo exnlainod as probably 
duo to occupational exposure risks. 

Malayan filariasis in Southern Sulu appeared to have boon introduced 

relatively quite recent as compared to that found in Palawan Province* The 

microfilariae exhibited the nocturnal subporlodic behavior similar to the 
raalayan filariasis found in Palawan. 

There is that trend of increasing W. bancrofti microfilaremia rates in 

islands with largo areas of farm land planted with abaca, with Aedos (Finiaya) 
ppooilus as the vector mosquito. However, in areas whore «baca is absent 

filariasis may also bo absent or if present the prevalence rate is low. An- phele 
minimus flavlrostrls is the vector in abaca-free areas. 

The purple sheath of W. bancr ft! microfilariae cannot bo attributed to 
the "brand" of Giemsa stain used, but rather to the solution used in dilution 
of stain and the washing off of excess stain. 

The Log-Probit Regression Line as applied in our data is ideal in com¬ 
paring intensity of infection by microfilarial counts and would bo a nice tool 
in assessing filariasis control programe». 
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In last year's work on fil^rinsis under contract No. 92-557-FEX3-38366 

tho results of which I reported in Report No. J-253-2 wo wore able to make 
a relatively extensive blood survey in all the oi:7ht munieLoalitios of Jolo 

island which is the largest and most thickly populated island in tho Sulu 

/irchipolago. Tho overall microfilaremia rate found was ).:1.¾ per cent with 

higher rates among males than in females and also higher in adults compared 

in the collection of water in tho leaf axil of abaca plants. Wo also found 

that tho extent of abaca plantation in tho eight municipalities of Jolo 

island did not show a significant statistical correlation with tho filaria- 

sis prevalence although tho results seemed to show some indication. Finally, 

examination of blood smears stained with Giomsa according to Wilson, revealed 
tho presence of some W. bancrofti m^ro^ilariao, with taeir t l ’ purple, 

122 West longitude and 4°-40f to North latitude. There are approxi¬ 

mately 448 isiots with 92 of them larger than one square mile and are inhabited 

by a vivid colorful people. For convenience sake tho province is divided into 
groups as follows: Jolo group, Panguta~an group, Samalos group, Tapul group, 

Tawi-Tawi group and Sibutu group. Tho province has a mixture of inhabitants 
composed of tho original indigenous tribes and immigrants coming from Luzon, 

Visayas and Mindanao, Tho original groups or tribes are tho Tausog, Bndjao 
and Samal, with the Tausogs predomina oing in Jolo, Fangutaran and Ta oui 

grouos while tho Sanais and Badjaos prodoninato in tho Samales, Tawi-Tawi 

and Sibutu groups. These throe tribes belong to tho "Muslim” or Mohammedan 

population of the Philippines, with an estimated overall number of I-I/2 
million as of I960 census. Tho muslims in general inhabit 5 provinces of 

Mindanao, parts of Palawan and Sulu province. Sulu province has an estimated 
population of 395,600 and Jolo island alone has about 197,000(3). 

□ 
The principal industrie» are farming, fishing, pearl industry and mat 

weaving. Their main agrie iltural products are coconut, abaca, root crops, 

rice and com. Tho climate is warm and moist and tho rainfall is evenly 

distributed throughout tho year. This province is located outside of tho 
typhoon bolt. 

Tho followin ; are tho objectives of tho present study: (l) Extent and 

distribution of filariasis in the Southern island» of Sulu Archipelago, 

(ll).attempt to correlate tho abaca industry in this province with filariasis 

prevalence: (ill) attempt to determine probable explanation for the difference 

in staining reaction of the sheath or W. bancrofti microfilariae in Giomsa 

stain; (IV) attempt to determine tho mosquito vector of filariasis in South¬ 

ern Sulu; (V) attempt to develop serologic test for tho diagnosis of 
riasis. 

r 



!• Extont «ind distribution of filariflsis in tho Southern islands of Sulu 
Provinco• 

Sulu archipelago consists of several islands and islets so that for 

convenience sake those group of islands are divided into at least six groups 

as soon in Figure !• Although it was our desire to covor as many islands as 

possible in this survey, we wore generally prohibited from doing so by the lack 

of commercial water transportation going to some islands, hence wo wore unable 
to include in this survey the Saraalos group. 

Materials and Methods 

Blood survey procedures: 

Tho technics employed in tho preparation of night blood smears consists 
of two thick blood films approximately ?0 mP each smear on a glass slide per 
subject. The blood was best and conveniently obtained from the finger. Tho 

smears were dried overnight and stained in the morning with dilute Giemsa 

according to tho method of Wilson'^-). Wo employed one or two methods of ob¬ 

taining blood irom tho inhabitants depending upon the peace and order situa¬ 

tion in tho locality. Whenever possible the people wore requested thru tho 

"headman" to assoufclo in certain designated places not earlier than 1900 hours, 

otherwise we employed tho house-to-house blood survey method with tho help 

of a guide and interpreter. Stained blood smears wore shipped by air to the 

Institute of Hygiene and examined under a compound microscope at low magnifi¬ 

cation. However when in doubt as to tho species identification, I shift to 

high magnification, or oven resort to dostaining tho smears and later ro- B stained with Delafioldrs hematoxylin. Every single blood smear was examined 
by the senior investigator. 

In order to have an idea of tho intensity of the microfilaremia, micro- 
filarial count was done on each positive slide and analysis of these counts 

wore done. Also wo want to know if the behavior of tho microfilariae in this 

area is any different from other endemic areas in this country and so we made 

some periodicity studios. Actually wo were only interested in tho periodicity 

characteristics of B. mala.yi microfilariae however since we encountered two 

mix-infectiohs and another W. bancrofti case we also made periodicity counts 

on those throe cases. This was done by withdrawing blood from a lancet wound 

on vho finger by means of a calibrated pipette specially designed for this 
purpose. The exact amount of 20 rnm3 was then smeared on a glass slide form¬ 

ing two parallel linear smears of approximately 10 mm3 per line according 
to tho method of SasaU), These were dried overnight and stained with Giemsa 

in tho morning. Blood was taken from the subjects at 2-hour intervals for a 
total of 2¿ hours. 

Wo have followed tho method used by Turner et al(5) in presenting tho 
actual counts for each subject, which were then converted to percentages of 

peak counts and those percentages were averaged. These averages wore then 
plotted on tho graph. 

- 2 - 



Rosults 

With Jolo island rs tho roforonco point, all othor islands and/or muni- 

oipalitios covorod in this survoy oxcopt tho municinality of Pangutaran aro 

located south of Jolo island and heneo wo rofor to thorn in this report as 

southern Sulu Islands. 

Distribution and provalonco: 

For convenience we havo arranged tho different municipalities we have 

surveyed, under their respective group starting from north to south with 

tho names of barrios under each municipality. The distribution and preva¬ 

lence of filariasis by municipality is shown in Table I. There were nine 

municipalities covered in this survey and tho disease was found endemic in 

six of them or 67 per cent of tho municipalities surveyed. 

Tho prevalence rato of microfilaremia ranged from 0 to 10.25 por cent 
with tho municinality of Balinfcing being highest followed consecutively by 
Pata, Bongao, Siasi, Tapul and Tandur Bas. The municipalities whoro fila¬ 

riasis is absent arc Pangutaran, Simunul and Sitangkai. 

Of tho 120 cases found positive for microfilaremia, 91 or 76 per cent 

were bancroftian filariasis and 29 or 24 por cent wore infections due to 
Brugia malayi. Twenty-three malayan filariasis casos cano from Bongao, four 

from Siasi and two from Tandu' Bas. Tho municipalities of Bongao and TandufBas 

belong to tho Tawi-Tawi grouo while Siasi belong to tho Tapul group. It 
appears therefore that Tawi-Tawi group particularly Bongao municipality is the 

nhot bed" for malayan filariasio in the Sulu archipelago (Fig. 1- b)• Inci¬ 

dentally, this becomes the second endemic focus for Bru^ia malayi infection 

in tho Republic of the Philippines, the first one being in Quezon municipality 

of Palawan Province.^) 

The overall microfilaremia rate for tho nine municipalities of Southern 

Sulu is only 3.2 per cent as compared to 11.4 per cent for the eight munici¬ 
palities in Jolo island.'2) 

hxc and Sox Distribution: 

Table II (a-i) and Figures 2-7 present the age and sex distribution 
of persons examined by municipality. Practically all age groups are represented 

with the greater b«lk of subjects falling below 30 years of age. There were 

only two positive cases found under 6 years of age. One was a bancroftian 

filariasis case in a 5-year old boy from barrio Tarawakan, Balinibing muni¬ 

cipality, the other was a malayan filariasis case in a 3-yoar-old boy conning 

from barrio Masautong, municinality of Bongao. Tho oldest cases found wore 

two females ages 70 and 75 respectively both frnm barrio Masnntong, Bongao, 

infected with Brujía malayi filariasis. One will notice, that marked increase 

in prevalence rates are most evident after tho age of 20 years in all tho 

positive municipalities. This same general trend of increase in prevalence 
after tho age of 20 years was likewise observed in Jolo island(2) as well as 

in Palawan^. 



Tnblo III snd Fijuro 8 prosoat the provalonco rates of filnriasis on tho 
total poreons surveyed in Southern Sulu, by ago and sox. Tho total micro¬ 
filaremia rate for males was 4.4 per cent as compared to 1.7 per cent for 
females with an overall prevalence rate of 3.2 per cent. Tho provalonco rate 
for both sexes among children ago 1-15 years is only one per cent as against 
5 per cent among children in Jolo island^), 4g expected, the males showed 
consistently higher prevalence rates in all ages except in age group 16-20 
years. Table IV and Figure 9 are summaries of provalonco rates^by municipality 
and sox. In all tho 6 municipalities found endemic for filariasis the males 
have consistently higher prevalence rates over tho females. The highest 
provalonco rate for both sexes came from the municipality of Balirabing, fallowed 
by Pata, Bongao and Siasi with ratee of 10.3, 5.1, 3.8, and 3.7 per cent 
roßpootivoly. 

Overall onderalclty and Proportion of the Infected Females over Infected Males: 

In Table V and Figure 10 we tried to determine tho relationship of 
overall ondomicity of filariasis to the proportion of females getting infected 
over those of the males. One can see that tho lower tho prevalence rate for 
both sexes (low ondomicity) tho farther the ratio of prevalence between sexes 
from , and tho higher the provalonco rate (high ondomicity) the more even tho 
chances of infection occurring in both sexes. The ratio will therefore bo 
close to 1. Maimbung municipality however snowed a deviation from tho general 
trend. In here the per cent positive for both sexes was only 6.2 per cent 
and yet the ratio between sexes was 0.85 which is rather close to 1. The 
pattern depleted by tho points in Figure 10 slopes upward with tho scale for 
prevalence increasing from loft to right. This moans that tho female prova- 
lonoG tend to approach tho male prevalence in areas of high ondomicity whore 
there are relatively higher infection risks. As a rough rule, it can be said 
Chst tho representation of females percentagewise in tho total prevalence 
picture tends to equal that of the malos when the per cent positive for both 
sexes goes beyond 13 per cent. 

Intensity of Micnfilaronla: 

Table VI (a-f) show tho frequency distribution of cases by sox and by 
intensity of microfilaremia fo’- each of the six municipalities found endemic 
for filariasis. Whereas in Pata, Tapul and Balimbing only bancroftian fila¬ 
riasis was encountered, in Siasi, Tandu' Bas and Bongao both bancroftian and 
malayan filariasis are found endemic. In both typos of filariasis, the 
highest mierofilarial count was always on a male subject. In Balimbing, 
Table VI (d) out of 44 positive cases, 31 (25 males and 6 females) or 70.4 per 
cent had mierofilarial counts loss than 50 per 20 mm3 pf blood while 13 (10 
malos and 3 females) or 29.5 per cent had counts above 50 per 20 mm3 of blood. 
In B .ngao, Table VI (f) where both species of filadla are present at approxi¬ 
mately equal prevalence rates, one will note that tho mierofilarial counts 
wore quite low. Tho highest counts wore 43 and 27 per 20 mm3 of blood for 
M" bancroftl and g. malavl respectively. 

Table VII shows tho frequency distribution of cases by sox and by inten¬ 
sity of microfilaremia in Southern islands, Sulu. Tho highest count of 544 
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mlcrofilirinü (ÿ. bancroftl) uns found in n 36 yoar-old mlo fron Bslirabing. 

The noxt highest count vas nlao n mslo with bnneroftian filnriasia from 

Bnlimbing with 390 microfilariae. There were only 7 cases (6 males and 

1 female) with bancroftian fllariasis having miorofilnrial counts beyond 

10(3 per 20 mnH of blood and none of the malayan fllariasis gave counts beyond 

30 microfilariae. The highest count for the malayan tyno was 27 microfilariae 
per 20 mm3 -jf blood on a 26 year-old male from Bongao. This same subject had 

also microfilariae of W. banorofti in addition to g. malavi microfilariae. 

Tables VIII (a) and VIII (b) show the intensity of microfilaremia per 

20 mnr’ of blood by ago and sox in Southern Islands, Sulu. For bancroftian 

fllariasis the highest average microfilarial count per positive among males 

was 67.4 in the 36-40 ago group and 90 among females in the 6-10 ago group. 

For the total average mjcrofilarial count per positive the males had 39.1 while 

the females had 32.4. For malayan fllariasis the highest average microfilarial 

count pur positive among males was 14.5 in the 21-25 ago group and U among 

females in the 16-20 ago group. However, the number of female subjects found 

positive for B. malayl microfilariae was rather small to be of significant 

value in the analysis. For the total average microfilarial count per positive 

the males had 4.6 while the females had 7.8 microfilariae. It appeared from 

the data that the average microfilarial count per positive among male subjects 
with bancroftian fllariasis is about 8 times higher than those with malayan 

fllariasis, while the comparative figure for females is about 4 times. 

Table IX gives the median microfilarial counts per 20 mm3 of blood of 
6 municipalities by sox and species. For bancroftian filariasis wo found the 

median microfilarial counts of 21 and 11 among males and females respectively 

or a total median microfilarial count of 22 microfilariae for both sexes. 

For malavan filariasis wo found the median microfilarial counts of 4 micro¬ 

filariae for males and 5 for females or a total median microfilarial count of 

3 for the two sexes combined. It was observed here that for both sexes com¬ 

bined the municipality of Balirabing had the highest median microfilarial count 

followed by Pata, Bongao and Sinsl in bancroftian filariasis. One will notice 

a parallelism between the median microfilarial counts and prevalence rates. 

Further Analysis of Microfilaria Counts; 

Microfilaria counts of individual cases when determined under more or 
loss uniform conditions could give valuable information on the epidemiology 

>f filariasis. They also provide a useful quantitative index in the presenta¬ 

tion and evaluation of the results of a parasitological survey. SnsaÍ9) et al 

wore the first to recognize that some woll-lnown techniques in statistical 
analysis could be applied to such observations. One important results is 

the finding that the distribution of positive cases by density of microfilaria 

per unit volume (usually, 20 mm3 or 30 mm3) of blood is essentially logarith¬ 

mically normal, which simply moans that while the original counts follow a ' 

highly skewed distribution on account of the presence of a few subjects with 

oxtroraoly high counts compared to the rest, transformation of the counts to 

corresponding logarithms converts the asymmetrical distribution to an essentially 
normal distribution. Graphical tests of the data to this effect nay bo done 

- 5 - 



oithor by p^^ting tho froquoncios against the logarithms of the counts and 
oxaminlng tho resulting fnoquoncy curvo for any scmbla^co to a normal distri¬ 
butions; or by plotting tho cumulative froquoncios on log-probability paper. 
Tho litter is decidedly a bettor tost since a log norirsi '’istribivtien pl^ts as 
a straight lino cn this special graoh^ng paper, thus rolucing the tost proce¬ 
dure to a graphical npprai°nl of linearity. Departures a linear plot can 
come about in various wayr, and these if present mr*' bo urod to throw more light 
on tho exact nature of tho distribution. Lines so obtained vill henceforth be 
referred to as tho log-probit regression lino or simply regression line of tho 
comulative distribution of micrcfilorial counts. 

The various islands covered in the survey wore arbitrarily classified 
into two groups depending on the extent of filariasi- rbserrei. Tho first 
group is composed c? those with prevalence ratios of 1 fer cent and above, 
while tho second includes rll those whose prevalence rntios f ,11 below 10 
per cent. This was dono ir r.n effort to find out i* d‘A"erencos in ondomicity 
levels between localities v\ ' 1 be ^i~*.!arly reflected in J hoi" micro .‘liar ial 
density patterns. Jolo r/'d Balimbing, with pro-alo-co rutlcs of 11.45 per 
cent and 10.26 per cent rosooctivoly composed the first group. All tho others 
wore included in tho second rroup. 

Frequency distribution o^ the counts for these two grouns of localities 
are given in Tables IP (b) ? IP (c). Since d* fferontin c in density wore 
expected between males arr1 fomalos, separate sections vore constructed for tho 
sexes. The tabulations also include, for tho purpose o'* plotting the probit 
regression lino, the cunrMT ivo froqn.oncios and tho rein' -e cumulative fre¬ 
quencies in per cent, fíj co tho B. aalayi infeccione ’ V ^ot present a radi¬ 
cally different distributions as gleaned from the 29 caser so far uncovered, it 
wqs felt that separate treatment for the two species is not w-rrantod, although 
I- JSâiflXi counts might have pulled down the peak of the distributions somewhat. 

Figure 11 shows the plot of the probit-regrossion lines for tho groups 
mentioned above. Those linos were fitted to the points by eye. Females as 
expected tend to have relnti^olv loss microfilaria per unit volume of blood 
than males, although this is not very cloa~ in the case of localities with 
lower ondomicities. However, it is quite reasonable to o:~30ct that the same 
degree of c^sistoncy as observed in Jol? and Balirribing would have boon detected 
had there boon more positives in tho distribution. It is to be noted that in 
this diagram, higher microfilarial counts correspond to lower regression lines 
Relative to that of lighter nicrofilarial densities. In line with this then, 
wo can easily conclude from the diagram that the more endemic localities also 
showed higher counts among positives. Regression linos for male and female 
positives from Jolo and Balimbing occupy inferior positions relative to tho 
lines for the other localities surveyed. Those consign** tiors may bo placed 
on * more quantitative basis as follows: When the line- rro parallel or effec¬ 
tively so, as is the case here at least for tho greater p' "t of the distributions, 
a meaningful index for comparing -:ho distributions is tho median microfilaria 
density. This is obtained from each distribution by drawing a lino at tho 50 
per cent level. Tho point of intersection of this line ' tho regression is 
the median mi-rofilaria density for tho distribution. ?h 3 value is considered 
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moro reliable than the arithmetic moan of the microfilaria counts. From 

wo 630 that the median microfilarial density for both sexes at the 
areas of lower endoraicity is about 5 por 20 mm3, compared to around 11 and 

17 per 20 mrrP for females and males respectively, at areas of higher ondo- 
micity. This verifies our previous impressions regarding density of infection 
and endemicity. 

One final point regarding the observed distribution is the effectiveness 

of the logarithmic transformation in producing normality. It is easily seen 

that we have regression curves rather than regression linos. There is slight 

concavity upwards, which means that wo observed high miorofilarial counts at 
frequencies less than those required by the lognormal distribution. An 

informal examination of some published data on microfilaria density reveals 

that this is the usual departure from log-normal distribution that occurs, 

Actually we co ild pursue this thing furtnor by introducing some adjust¬ 
ments for the non-linearity observed. If vo let X ronrobent mieref4lnrla-ctunt 

for a given subject, then the variable actually used in the above analysis 

is Y - log. X. For the type of departure noticed above, the modified 

logarithmic transformation a — Log(X / K ) would bo more useful in achieving 

linearity. K in this expression is an appropriate constant that can be 

estimated from the regression curves, However, while this transformation 
may be more successful in achieving linearity and hence normality of the 

distributions, further complexities will arise in the interpretation of the 
variable Z. 

Comparison 0f b. malayi average miorofilarial counts per 20 mm3 blood of 
gubjeçts fron Palawan and Sulq. 

As previously stated certain islands of the Southern Sulu became 
thö second ondemic focus for malayan filariasis in the Republic of tho 

Philippines. Wo were curious to find out if malayan filariasis in Sulu was 
introduced at about the samo timo as that of Palawan. Table X shows tho 

average microfilarial densities by age, of subjects from Palawan and Sulu. 

Among positivo subjects from Palawan tho highest averago miorofilarial count 
per positivo was 57.5 microfilariae in the 51-55 ago groupV7), while tho 

highest from Sulu was U.5 microfilariae in the 21-25 ago group. For all 
ages, the average microfilarial count per positive among Palawan subjects is 
27 while Sulu subjects had 5 microfilariae nor 20 mm5 blood. 

The forgoing comparison may bo somewhat distorted by tho presence of 
extremely high counts which tend to unduly inflate the average number of 

microfilaria per positive. Thi* is especially important when wo consider 

the fact that tho range of tho Palawan counts is 1-300 as compared to only 

1-29 for Sulu. (Soe oottom part of Table X.) To minimize the effects of theso 

unusual values in the comparisons, the corresponding median counts were 

determined for each provinco. As indicated at the bottom of Table X, tho 

figure 6 and 3 woro obtained for Palawan and Sulu rospeotivoly. This con¬ 

firms the general trends shown by the averages per positive, although not in 

the proportion of 5 to 1 as implied by averages of 27 to 5 microfilaria per 
caso. 
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Pgflodlglty oharictorlstlps of tho nier of il nr 

From Table XI and Figure 12 it is goon that all the 3 cases of bancrof- 

tian filariasis exhibited tho tyoioal nocturnal periodicity with practically 
no microfilariae between 0900 and 1500 hours oxcont for case No« 3 wherein 

a zero count was aeon only at 1100. This finding could bo explained by tho 
fact that tho peak count was quite high and hence few microfilariae may bo 
soon in tho peripheral circulation during tho daylight hours. 

Microfilarial densities of 15 oases of B. malayi infections are presented 
in tho same table and figure. It is soon hero that g. malayi microfilaremia 
increased in intensity in tho early ovoning and remained at a high level during 

tho night but begin to drop at about 0700 in the morning. Such type of micro-" 

filarial behavior is tjrraod nocturnal subporiodic. This same periodicity 

characteristic was also observed among subjects from Palawan whore the vector 
was found to bo Mansonia bonnoaow» 

It is evident in tho two mixed-infections, (cases No. 3 and 14) that 

each parasite maintained it# own type of periodicity and was not in any way 

Influenced by tho prosenoe of the other species of microfilariae. 

In tho determination of tho vector of malavan filariasis in Palawan, 
wo have found Mansonia bonneaç as the vectorw), whether or not this finding 
holds true in Sulu is explored in Part IV. 

Discussion 

Duo to the lack of water transportation going to the Samalos group of 

islands, we were unable to extend our survey to those areas. Wo had attempted 

no loss than 4 times to go to those islands but wo failed. However, from 

some epidemiological information we gathered among people who have been there 
we felt that filariasis could not be endemic in those islands. 

Now that we have completed our filariasis survey in the southern islands 
of Sulu, it is quite evident from the results that filariasis as a public 

health problem seemed to bo focused in the 3 municipalities of Jolo island 

with prevalence rate of 11,4 per cent as compared to 3.24 per cent for the 9 
municipalities in southern islands of Sulu. 

In areas of low endomicitv and hence of lesser infection risks, one 
would suppose that majority of the infection would bo confined to the males 

since it would be reasonable to presume that tho factor of occupation will 

play a greater role in exposure and transmission. If this wore so, then there 

should be some sort of positive relationship between tho overall prevalonco 

rate and any index descriptive of tho relative sizes of tho contributions 

that each sox has in the overall rato, like tho ratio of prevalence in females 
to that of the males. This aspect was examined in Table V and Figure 10, 

which suggest that a moderate but significant relationship exists. Indications 

are that further observations involving places of different ondemicity levels 

will serve to confirm the narrowing sox differential with increasing risks of 
infection. 

•* 0 — 



The most significant finding in this survey is the existence of nalnyan 
filsrinsis in 3 municipalities of southern Sulu. Whereas in the island of 
Jolo, there was not a single case of raalnyan filariasis found out of 526 
oositivo oases, this recent survey revealed 29 malavl cases from 120 micro¬ 
filaremia positive cases, or 24 per cent of the total positives. Twenty-three 
of those malnyan filariasis cases came from Bongao municipality which wo have 
labeled as the "hot bed" for this species of filariasis in Sulu Province. 
Barrio Masantong had 7 B. malavl cases out of 40 examined or 17.5 per cent 
prevalence. There is no more doubt in our minds that B. malayl infection is 
endemic in this area because of several cases encountered and also the fact 
that 9 oases wore found among onildron below 15 years of ago with no history 
of having loft the place. 

There were only two positive cases found under 6 years of ago while 
the majority of eases fall after the ago of 20 years. The oldest case was a 
75 year-old female from Bongao. As expected, the males showed consistently 
higher prevalence rates in all ages as compared to the females. Tnis trend 
was observed in all municipalities found endemic. 

The lower the endemic i.ty of filariasis the farther the ratio of pre¬ 
valence between females over males from 1, and the higher the ondomicity the 
more oven the chances of infection between sexes. The latter condition 
implies that the ratio will bo close to 1. 

The highest raiorofilarial count for W. bancrofti was 544 while the highest 
count for B. malayi was only 27 microfilariae per 20 mnß. The total average 
microfilarial count per positive is approximately 35 for W. bancrofti and 
about 6 microfilariae for £. malavl. or 6 times higher in~W."bancrofti 
filariasis. The total median mierofilarial count for W. bancrofti was 22 
microfilariae while it was only 3 for B. malavl. 

A more ideal method of comparing intensity of infection using micro- 
filarial counts between males and females or between areas of varying endomlclty 
is by the use of the "Log-Probit Regression Lino". Whereas the comparison 
using averages is concerned only with certain points of the distribution the 
above muhtioned method provides a comprehensive comparison of the distribu¬ 
tions. This method also can bo utilized in the assessment of a control pro¬ 
gram for filariasis. 

Comparison of the average £. malayl raiorofilarial counts per 20 mm3 
blood of subjects from Palawan surveyed by us about two years ago and this 
recent survey revealed that Palawan subjects had 27 microfilariae while those 
Irom Sulu had only 5 microfilariae. It can bo implied hero that probably 
the malayan filariasis in Sulu has only been recently introduced and that 
this same disease must have boon in Palawan for quite some time. Those find¬ 
ings are further supported by the absence of scrotal as well as lag 
enlargement among microfilaremia oases. 

Knowledge of the periodicity characteristics of microfilariae will 
enable one to know the right time to take a blood smear for the diagnosis 



of filariaeis. It is also important to know microfilarial poriodioity in tho 

dotorraination of tho orobablo mosquito vector. Our previous study of malayan 

filariasis in Palawan revealed that tho behavior of tho microfilariao was 

nocturnal subooriodic and wo found tho mosquito vector to bo Mansonia bonneao. 

In Malaysia(5) in addition to the existence of a subporiodic malayan filnria- 

sis, they aiao havo tho so-called nocturnal ooriodic tyoe, transraittod by tho 

Anopheles barbirostrls çroup. Tho latter typo of periodicity has not boon 

obsorvod in Palawan nor in Sulu. 

Poriodioity studies of the malayan filariasis casos in this survey 

rovoaled that tho behavior was also nocturnal subporiodic and honco we can 
surmise that probably tho vector could also bo Mansonia rathor than Anopheles 
barbirostrls group. There wore two casos of mixed infection and it is 

intorosting to noto that dospito tho prosonco of two spocios of filaria in ono 

individual, each species maintained its own periodicity characteristics. 

Summary and Conclusion 

Filariasis was found endemic in 6 out of 9 mi-iiicipalitios surveyed in 

Southern Sulu. A total of 3,695 persons wero oxarInod and 120 individuals 

wore found positivo or a prevalence rato of 3.2 per cont. Of those 120 posi¬ 

tivos 91 or 76 por cont wore W. bancrofti whilo 29 or 24 per cont woro B. mg- 

lavi filariasis. Tho Tawi-Tawi group of islands becarao tho second endemic 

focus for malayan filariasis in tho Rooublic of tho Philippines. 

Tho youngest casos found woro under 6 yoars of ago whilo tho oldest 

woro above 70 years of ago. The marked increase in prevalence ratos was 

ovidont after tLo ago of 20 years, and as expected tho malos showed higher 

prevalence over tho fomalos in practically all ago groups and in all muni¬ 

cipalities found ondomic for filariasis. Of 120 positivos 94 wore malos and 

26 woro females. 

In areas with high ondomicity tho female prevalence tend to approach 

tho male prevalence because of higher infection risks. Tho reverse is true 

in areas of low ondomicity whore tho male prevalence is higher compared to 
female prevalence, due probably to occupational exposure risk. 

Tho average microfilarial count per positive among male subjects with 

W. bancrofti is 8 times higher than those with tho malayan typo, whilo for 

females with y. bancrofti is 4 times higher than those with g. malavi. 

Tho Log-Probit Regression Line is ideal for comparing intensity of 

infection using microfilarial counts between sexes or areas of varying ondemi- 
city. Likewise this method is best applied in tho cssoesmont c'f filnrinsl« * 
control programs. 

Based on tho average microfilarial count per positive plus tho absence 

of physical signs of filariasis, it would seem logical to state that malayan 

filariasis in Sulu Province is relatively new as compared to that of Palawan 
Province. 



Miorofilarifll bohwior araong ÿ. bflncroftl c*sob w«s nocturnal poriodio 
vhilo among g, malayj casoe It was nocturnal subporiodlc. Mlcrofilarlal 
poriodicity in Sulu is the samo sa that in Palawan for both Boocios of 
filaria. 
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Kayawan 
Saimbflgun 

Tftpul Group 

Siasi 349 
Tausan, Siasi Is# 

Afilan, Lapak Is. 

tapak Agr. Soh., Lapak Is. 
Muslim 

Tapul 309 

Kalang, Tapul Is. 
Gaoas, Lugus Is. 

Tawi-tawi Group 

Balirabing 429 
Malaka 

Karaagong 

Taravakan 
Agricultural School 
Malum 

Kulape 

Takot-takot 

Tandu!Bae 602 
Sapa 

Sallangan 
TandurBas proper 
Basbas Isi 

Bongao 1320 
Lakit-lakit 

Tubig-basag 
Pakyas 

Paneagan 

Karungdong 

Pangasinan 

22 
76 

164 
87 

225 

84 

59 

63 

83 
60 
41 
59 

64 

307 

93 
108 

94 

13(4)* 

5 
3(2) 

3(1) 

2(1) 

44 

3(2) 

2 
10 
14 
2 

11 
4 
1 

0 
KD 
2(1) 
0 

50(23) 



Table ( (Cent*) 

Municipality N*. Examined 

Lato-lato 64 
Luuk-Pandan 50 
Tangput 90 
Luuk-Tulny 80 
Tubig-Sallangan 52 
Sanga-Sanga 44 
Población 48 
Lapid-lapid 82 
Mandulan 154 
Malasa 134 
Tingol-tingol 94 
Masantong 40 

Simunul 143 
Tubig-Indangan 143 

Sibutu Group 
Sitangkai 266 

Sitangkai población 14 
Tongmaging, Turaindao Is, 53 
Nanukan, Sibutu Is. 126 
Sibutu, Sibutu Is. 73 

No, Positive 

0 
0 
0 
KD 
0 
0 
0 
4 
8(3) 
4(4) 
7(6) 

12(7) 

0.00 
0 

0.00 
0 
0 
0 
0 

% Positive 

0 
0 
0 
1.2 
0 
0 
0 
4.9 
5.19 
3.0 
7.4 

30.0 

0.00 
0 

0.00 
0 
0 
0 
0 

Total 3695 120(29) 3.24 

4 Figures in parenthesis indicate the numbers of B. malavi infections. 
All others are W. bancrofti. 



Table II (a) Filariasis Prevalence Rates, By Ago and Sex, 
Siasi Municipality, Sulu, 1967. 

Ago in 
Years 

Males Females Both Sexes 
No. No, % No. No. % 

Exam. PoS> Pos. Exam. Pos. Pos, 
No. 

Exam. 
No. 
Pos. 

% 
Pos. 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 — 

60 & over 1 

19 

48 

40 

24 

23 

17 

16 

17 

14 

5 

1 

3(3)* 6.3 

0 

1 4.2 

1 4.3 

1 5.9 

3(1) 18.6 

1 5.9 

7.1 

20.0 

0 

0 

0 

21 

25 

19 

16 

5 

13 

11 

7 

2 

1 

2 

2 

0 

0 

0 

6.3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40 

73 

59 

40 

28 

30 

27 

24 

16 

6 

1 

2 

3 

3(3) 

■ ■■ ■ 

2 

1 

1 

3(1) 

1 

1 

1 

0 

4.1 

0 

5.0 

3.6 

3.3 

11.1 

4.2 

6.3 

16.7 

0 

0 

0 

TOTAL 225 12(4) 5.33 124 1 0.81 349 13(4) 3.72 

♦ Figures in parenthesis .indicate the nuntoor of B. malayi infections. All 
others are W, bancroftl cases. 
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Table II (b). Filariasis PrevalonoG Ratos by Age and Sox, 
Balinibing Municipality, Sulu, 1967. 

Age in 
Yoar 

Males 
No. No. 

Exam. Pos. 
% 

Pos, 

F o m a 1 o s 
No. No. % 

Exam. Pos. Pos. 

Both Sexos 
No. No. % 

Exam, Pos. Po_s_._ 

.3 
<4 * 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 

26 

63 

28 

47 

31 

25 

13 

25 

6 

3 

2 

1 

4 

66 & over 0 

3,« 

6.3 

3.6 

10.6 

19.4 

2b:qi 

15Í4 

20.0 

16.7 

33.3 

0 

100.0 

25.0 

0 

26 

34 

16 

21 

12 

13 

13 

9 

2 

1 

4 

2 

2 

0 

0 

8.8 

0 

4.8 

8.3 

7.7 

0 

11.1 

50.0 

0 

O 

50.0 

0 

0 

52 

97 

44 

68 

43 

38 

26 

34 

8 

4 

6 

3 

6 

0 

1.9 

7.2 

2.3 

8.8 

16.3 

21.1 

7.7 

17.6 

25.0 

25.0 

0 

66.7 

16.7 

0 

TOTAL 274 35 12.77 155 5.81 429 44 10.25 
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Table II (c) Filariasis Prevalence Rates by Age and Sex, 
Tandi^Bas Municipality, Sulu, 1967. 

Ago in Males Females, Both Sexes - 
Years No. No. % No. No. % No. No. % 

_Exam. Pos. Pos. Exam. Pos. Pos. Exam. P_os.-Poi 

1-5 45 

6-10 107 

11-15 70 

16-20 23 

21-25 13. 

26-30 22 

31-35 10 

36-40 17 

41-45 13 

46-50 9 

51-55 1 

56-60 2 

61 & over 3 

— 0 

0 

1 1.4 

— 0 

••(1)* 7.7 

(1) 4.5 

— 0 

0 

0 

0 

— 0 

— 0 

0 

49 

67 

36 

17 

16 

25 

15 

22 

6 

3 

1 

3 

7 

94 

174 

106 

40 

29 

47 

25 

39 

19 

12 

2 

5 

10 

(1) 

(1) 

0 

0 

0.9 

0 

3.4 

2.1 

0 

0 

0 

0 

0 

0 

0 

TOTAL 335 3(2) 0.90 267 — 0 602 3(2) 0.50 

ÿ Figures in parenthesis Indicate the number of B. malayi infections. All others 
are Jf. bancrofti cases. 
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Tablo II (d). Filariasis Provalonco Ratos by Ago and Sox, 
Tapul Municipality, Sulu, 1967« 

!' ! 

Ago Malos F o m a 1 o s Both Soxos_ 
in No. No. % No. No. % No. No. % 

Years Exam. Pos. Pos. Exam, Pos. Pos. Exam. Pos. Pos. 

1-5 24 

6-10 45 

11-15 21 

16-20 11 

21-25 9 

26-30 15 

31-35 5 

36-40 8 

41-45 9 

46-50 4 

51-55 2 

56-60 1 

61 & ovor 5 

1 

1 

0 

0 

0 

0 

0 

0 

o 

12.5 

11.1 

0 

0 

o 

o 

26 

32 

20 

8 

10 

8 

17 

17 

5 

2 

1 

2 

2 

0 50 —0 

0 77 — 0 

0 41 — 0 

0 19 — 0 

0 19 — 0 

0 23 — 0 

0 22 —0 

0 25 1 4.0 

0 14 1 7.1 

0 6—0 

0 3 — 0 

0 3 — 0 

0 7—0 

TOTAL 159 2 1.26 150 — 0 309 2 0.65 
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Table II (g). Filariasis Pravalcnoe Ratos by Ago and Sex, 
Bongao Municipality, Sulu, 1967. 

Ago Malos_ F o m a 1 o a Both Sexes_ 
in Mo. No. % No. No. % No. No. % 

Years Exam. Pos. Pos. Exam. Pos. Poe. Exam. Pos. Pos. 

1-5 106 

6-10 195 

11-15 115 

16-20 85 

21-25 63 

26-30 46 

31-35 41 

36-40 34 

41-45 17 

46-50 23 

51-55 12 

56-$0 6 

61 * over 10 

1(1)* 0.94 

1(1) 0.51 

4(2) 3-47 

1 1.17 

5(1) 7.93 

5(3) IC.8 

6(3) 14.6 

7(5) 20.5 

3 17.6 

1 4.34 

— o 

1(1) 16.6 

— 0 

88 

124 1(1) 

86 2(1) 

56 4(2) 

49 1 

46 1 

36 

28 3 

19 — 

14 - 

8 

5 

8 2(2) 

0 194 

0.8 319 

2.32 201 

7.14 141 

2.04 US 

2.17 92 

0 77 

10.7 62 

0 36 

0 37 

0 20 

0 11 

25.0 14 

1(1) 0.52 

2(2) 0.63 

6(3) 2.98 

5(2) 3.54 

6(1) 5.35 

6(3) 6.52 

6(3) 7.79 

10(5) 16.1 

3 8.33 

2 5.4 

0 

KD 9.09 

2(2) I4.3 

TOTAL 753 35(17) 4.64 567 15(6) 2.65 1320 50(23) 3.78 

4 Figures in parenthesis indicate B. malavi infections. All others are 
W. bflncroftl cases. 
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Tflblo II (f) Filariasis Prevalence Rates by â^e and Sexj 
Simunul Municipality, Sulu, 1967. 

Ago _ Males Females Both Sexes_ 
in No. No, % No. No. % No. No. c/¿ 

Years Exam. , Pos> Exam. Poa. Pos. Exam. Pos, Pos» 

1-5 2--0 

6-10 48 — 0 

11-15 7—0 

16-20 4 — 0 

21-25 l—o 

26-30 1 —0 

31-35 — ~ 0 

36-40 7 —0 

41-45 6 --0 

46-50 5—0 

51-55 4—0 

56-60 3—0 

61 & over — — 0 

2 

32 

7 

2 

2 

5 

1 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 88 0 55 — 0 143 — 0 
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Table II (g) Filariaeia Prevalence Rates by Ago and Sex, 
Sitangkai Municipality, Sülu, 1967, 

Ago V Males _Females Both Sexes__ 
in No. No. % No. Uol jT No. No. % 

Years Exam. Pos. Pos. Exam. Pos. Poa* Exam. Pos. _Pos., 

1-5 15—0 

6-tIO 29—0 

11-15 11—0 

16-20 14—0 

21-25 10 — 0 

26-30 17 — 0 

31-35 6 — 0 

36-40 6 — 0 

41-Í-45 6 — 0 

' :46-'50 4 — 0 

51-55 5 — 0 

56-60 3 _ o 

61 & over 3 — 0 

12 

34 

12 

17 

14 

12 

11 

4 

7 

7 

1 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27 

63 

23 

31 

24 

29 

17 

10 

13 

11 

6 

3 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 129 — 0 137 — 0 266 — 0 
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Table II (h). Filariflsis Prevalence Rates by A.ge and Sox, 
Pata Municipality, Sulu, 1967. 

Age Males Females Both Sexes_ 
in No, No, % No. No, % No. No, % 

Years Exam, Pos, Pos, Exam. Pos, Pos, Exam, Pos. Pos, 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61 & over 

6 

27 

17 

15 1 

9 

10 

9 

6 2 

3 3 

2 

3 

0 

0 

0 

6.7 

0 

0 

0 

33.3 

100.0 

0 

0 

0 

1 33.3 

8 

14 

3 

2 

4 

9 

4 

7 

— 0 14 

— 0 41 

U 20 

— 0 17 

— 0 13 

— 0 19 

— o 13 

— 0 6 

1 14.3 10 

— 0 2 

— 0 3 

0 

0 

— 0 

1 5.9 

o 

— o 

— o 

2 33.3 

4 40.0 

0 

— 0 

o 

1 33.3 

TOTAL 107 7 6.54 51 1 1.96 158 8 5.06 



Tablo II (i). Filariasis Provalonco Ratos by Ago and Sox, 
Pangutaran Municipality, Sulu, 1967* 

Ago 
In 

Years 

Mal o s 
No. No. % 

Exam. Pos. Pos 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

6l & over 

19 

16 

7 

5 

:i 

7 

5 

3 

1 

Females 
No. No. % 

Exam. Pos. Pos. 

0 8—0 

0 17—0 

0 4 — 0 

0 4—0 

0 — — 0 

0 9—0 

0 8—0 

0 3 — 0 

0 — — 0 

0 — — 0 

0 — — o 

0 — — 0 

0 — _ 0 

Both Sgxgs 
No. No. % 

Exam. Pos. Pos. 

27 

33 

11 — 

9 — 

1 — 

16 — 

13 — 

6 — 

1 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

TOTAL 66 53 119 



Table III. Filariasis Prevalence Rates, by Age and Sox, 
Southern Sulu, 1967.' 

TEe -Malos Females Both Sexes 
in No. No. % No.- No. % No.- No. 

Years Exam.. Pos. Pos._Exam. Pos, Pos. Exam.;_£25.-— 

1-5 262 

6-10 578 

11-15 316 

16-20 228 

21-25 160 

26-30 160 

31-35 105 

36-40 123 

41-45 75 

46-50 53 

51-55 31 

56-60 16 

61 & over 29 

2(1)4 0.76 

8(4) 1-38 

6(2) 1.89 

8 3.50 

13(2) 8.12 

14(4) 8.75 

11(4) 10.47 

16(5) 13.0 

9 12.0 

3 5.66 

— 0 

2(1) 12.5 

2 6.89 

240 

379 4(1) 

203 2(1) 

143 6(2) 

110 2 

137 2 

115 

95 4 

49 2 

29 1 

16 -- 

16 1 

27 2(2) 

0 502 

1.05 957 

0.98 519 

4.19 371 

1.81 270 

1.-45 297 

0 22Ö 

4.25 218 

4.08 124 

3.44 82 

0 47 

6.25 32 

7.40 56 

2(1) 0.-39 

12(5) 1.25 

8(3) 1.54 

14(2) 3.77 

15(2) 5.55 

10 (4) 5.38 

11(4) 5.00 

20(5) 9.17 

11 8.87 

4 4.87 

0 

3(1) 9.37 

4(2) 7.14 

TOTAL 2136 94(23) 4.40 1559 26(6) 1.66 3695 120(29) 3.¾. 

Figures in parenthesis indicate the number of B. malayi infsctions. 
All others are W. banorofti cases. 
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Tsblo IV, Filñriasis Provnlonco Rates by Municipality and 
Sox, Southern Sulu, 1967# 

Males 
Muniei- 
pality 

No, No, 
Exam, Pob, 

% 
Pos, 

F e m a 1 p .s_. 
No. No.” % 

Exam, Pos. Pos 

Both :oxos 
No. 

Exam. 

Pangutaran 66 

Pata 107 

Tapul 159 

Siasi 225 

Tanduf3as 335 

Balinibing 274 

Bonjao 753 

Simunul 88 

Sitangkai 129 

0 

6.54 

53 

51 7 

2 1.26 150 

12(4)* 5.33 124 

3(2) 0.90 267 

35 12.77 155 

35(17) 4.64 567 

— 0 55 

— 0 137 

9 

15(6) 

0 119 

1.96 158 

0 309 

0.81 349 

0 602 

5.81 429 

2.64 1320 

0 143 

0 266 

No. 
Pos. 

8 

2 

13(4) 

3(2) 

44 

% 
Pos. 

0 

5.06 

0.65 

3.72 

0.50 

10.26 

50(23) 3.78 

0 

TOTAL 2136 94(23) 4-40 1559 26(6) 1,66 3695 120(29) 3.24 

4 Figures in parenthesis indicate the number of B. malavl infections. All 
others are W. bancrofti cases. 

it 
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Table V. Proportion Positivo for Filaria and the Ratio (R) 

of Prevalence Rates Between Sexes in Municipalities 

Surveyed, Sulu, 1967, 

Municipality^ 
% Positive Female Prevalence Rate 

Both Sexes Male Prevalence Rato 

Pangutaran 0 

Pata 5.06 

Taoul 0,65 

Siasi 3.72 

Tandu* Bas 0.50 

Balimbing 10.26 

Bongao 3.78 

Simunul 0 

Sitangkai 0 

Jolo 3.37 

Taglibi (Patikul) 17.26 

Indanan 16.72 

Bilaan (Talipao) 13.67 

Panamao (Seit) 16.01 

Luuk (Camp Andres) 17.20 

Maimbung 6.16 

Parang 4.19 

0.30 

0 

0.15 

0 

0.45 

0.57 

0.37 

0.52 

1.06 

0.84 

0.65 

0.92 

0.85 

0.43 

t Data for the last 8 municipalities wore taken from Cabrera et al: 
Filariasis Survey in Jolo, Sulu, Acta Med. Phil. 3:1966. 



Table VI (a). Intensity of W. bancrofti Microfilaremia by 

Sox, Pata, Sulu, 1967« 

Mf. Count per 
ffQ mm3 Blood Male 

1-5 

6-10 2 

11-25 1 

26-50 2 

51-100 1 

101-1j5 1 

TOTAL 7 

Female Total 

1 

2 

1 

1 

1 8 

Note; Highest microfllarial count: 41 year-old male, Mf:135. 
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Table VI (b). Intensity of Microfilaremia by Sox, Siasi, 
Sulu, 1967. 

Mf. Count Per 
20 m? Blood 

Male 
W.b« B.m. 

_Female 
W.b. B.m. 

T o t. a 1 
W.b. B.m. 

1-5 

6-10 

11-25 

26-50 

51-100 

101-116 

5 

1 

1 

1 

3 

1 

1 

5 

1 

1 

1 

1 

3 

1 

TOTAL 8 4 1-94 

Note: Highest microfilarial count for W. bancrofti: 35 year-old male, 
Mf :116. 

Highest microfilarial count for £. malayl: 7 year-old male, 
Mf : 13. 



Tabla VI (c)« Intonsity of W..bancroftl Miopofilaromia, 
Tapul,. Sùlu, 196?.. 

Mf, Count Per 
20 mm3 Blo^d MhIg Female Total 

1-5 

6-10 - 

11-25 2-2 

TOTAL 2 2 

Noto: Kighost microfilarial count,* 45 yoar-old malo, 
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Table VI (à). Intensity of W, banorofti Microfilaremia, 
Balinibing, Sulu, 1967. 

Mf. Count Per 
20 mm3 Blood Malo Female Total 

1-5 9 

6-10 6 

11-25 4 

.«p* 26-50 6 

51-100 6 

101-200 2 

201-300 

301-400 1 

401-544 1 

1 

2 

3 

2 

•4 

1 

10 

8 

4 

9 

8 

2 

1 

1 

1 

TOTAL 35 9 44 

Notos Highest miorofilarial count: 36:jrear-old mnlo, Mf:544. 
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Tables VI (e) 

Mf. Count Per 
SO mm3 Blood 

1-5 

6-10 

11-25 

TOT/IL 

Intensity of Microfilaremia, Tanduf Bas, 
Sulu, 1967. 

Male Female Total 
W.b. B.nu W*b. B.m. W.b. B*mi 

Note: Highest microfilarial count for y. banoroftl; 12 year-old male, 
Mfs3. 

Highest microfilarial count for B. malayi: 23 year-old male, 
Mf ; 2. 
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Table VI (f). Intensity of Microfilaremia, Bongao, Sulu, 

1967. 

Mf. Count Per 
20 mm3 Blood 

Male 
W.b. B .m. 

Female 
W.b. B.m. 

Total 
W.b. B.m. 

1-5 6 13 4 3 10 16 

6-10 

11-25 

26-43 

4 3 

4 

4 1 

2 1 

2 2 

1 

6 4 

6 2 

5 1 

TOT 4L 18 17 9 6 27 23 

Note: Two mixed infection wore found and tallied according to species 
and microfilarial count. 

B.m. at 6-10 and 26-50 age groupal 
W.b. at 11-20 and 26-50 age groups. 

Highest microfilarial count for W. bancroftl: 25 year-old male, 

Mft43. 
Highest microfilarial count for B. malayl; 25 year-old male, Mf:27. 
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Table VII. Intensity of Microfilaremia by Sox, Southern 
Islands, Sulu, 1967. 

Mf. Count Per 
20 mm3 Blood 

1-5 

6-10 

11-25 

26-50 

51-100 

101-200 

201-300 

301-400 

401-544 

Male 
W.b. B.m. 

20 18 

14 3 

11 1 

12 1 

8 ¿ 

4 

1 

1 

Female 
W.b ■ .jLiSs. 

5 3 

5 1 

2 2 

5 

2 

1 

Total 

25 21 

19 4 

13 3 

17 1 

10 

4 

1 

1 

1 

TOTAL 71_23_20_6_91_29 

94 26 120(29) 

Note: Highest microfilarial count for W. bancroftl: 36 year-old male, 
Mf: 544 from Balimbing. 

Highest microfilarial count for B. malayl: 25 year-old male, 
Mf:27 from Bongao. 
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Table VIII (a). Intensity of W. bancrofti Microfilaremia 
per 20 mm3 Blood by Age and Sex, Southern 

Islands, Sulu, 1967. 

Ago No. No. 
Group Exam. Pos 

1-5 262 1 

6-10 57S 4 

11-15• 316 4 

16-20 228 8 

Sl-25 160 11 

26-30 160 10 

31-35 105 7 

36-40 123 11 

41-45 75 9 

46-50 53 3 

51-55 31 - 

56-60 16 1 

6l & over 29 2 

M alo_ 

Total ftvo. Mf. 
Mf. Count 

Count Por Pos. 

3 3.0 

247 61.7 

52 13,0 

177 22.1 

736 66.9 

87 8.7 

350 50.0 

742 67.4 

312 34.6 

50 16.6 

6 6.0 

11 5.5 

Female 

Totsr 
No. No. Mf. 

Exam. Pos. Count 

240 - 

379 3 270 

203 1 1 

143 4 67 

110 2 50 

137 2 85 

115 

95 4 86 

49 2 52 

29 1 6 

16 - 

16 1 31 

27 - 

Ave. Mf. 
Count 
Por Pos. 

90.0 

1.0 

16.7 

25.0 

42.5 

21.5 

26.0 

6.0 

31.0 

TOTAL 2136 71 2773 39.05 1559 20 648 32.4 



Table VIII (b). Intensity of B. malayi Microfilaremia 
per 20 mm3 Blood by Age and Sox, Southern 

Islands, Sulu, 196?. 

Age 
Group 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61 & over 

Male 
Total 

No. No. Mf. 
Exam. Pos. Count 

262 1 4 

578 4 29 

316 2 3 

228 

160 2 29 

160 4 8 

105 4 16 

123 5 8 

75 - 

53 

31 

16 1 8 

Ave. Mf. 
Count No. 
Per Fob. Exam 

4.0 240 

7.2 379 

1.5 203 

143 

14-5 110 

2.0 137 

4.0 115 

1.6 95 

49 

29 

16 

8.0 16 

F o m a 1 
Total 

No. Mf. 
Pos. Count 

1 2 

1 14 

2 28 

29 27 g 3 

Q 

/lVQ. Mf. 
Count 
Por Pos. 

2.0 

14.0 

14.0 

1.5 

7.« 
TOTAL 2136 23 105 4-56 1559 6 47 



Table IX(a)Mcdian Microfilarial Count per 20 mnP Blood by Sex 

and Species, Southern Islands, Sulu, 19$7. 

Municipality 

9ongao 

Balimbiag 

Tandu’ Bas 

Tapul 

Siasi 

Pata 

Male 
W.bt B.m. 

10 4 

11 neg 

(a) (-^) 

(b) nog 

4 (o) 

16 nag 

Female 
W.b. _B_._nu 

9 5 

49 neg 

neg nog 

neg neg 

(c^ nog 

neg neg 

T ^oJLaJL:_ 
W.b. 

9 4 

25 neg 

neg nog 

neg nog 

5 neg 

16 neg 

TOTAL 21 4 11 5 22 3 

Note: 

(a) — One case of JJ. banorofti in a male subject, with 8 mf. count, 
(a^) ~ Two cases of B. malayi from 2 male subjects, with microfilarial 

counts of 1 and 2 respectively. 
(b) -- Two cases of V. banorofti found in 2 males with microfilarial 

Counts of Ï3 and 21 respectively. 
(c) — Four cases of B. malayi t all from males, with microf ilarial 

counts of 13, 1, 4 and 4 respectively. 
(c^) — One W. banorofti from a female, with microfilarial count of 27. 
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Table IX (b). 

Mf. Count Number 

1 23 

2 15 

3 18 

4 17 

5 15 

6 7 

7 12 

S 9 

9 8 

10 5 

11-20 57 

21-30 22 

31-40 37 

41-50 16 

51-60 16 

61-70 11 

71-80 9 

81-90 12 

91-100 6 

101-200 18 

201-300 2 

301-400 2 

401-500 

501-600_1 

TOTAL_338 

Distribution of Microfilaria Positive Gases by 
Density per 20 mm3 Blood Sample and Sex, Jolo 

and Balinibing, Sulu, 1967. 

Males 
Gum. Freo. 

23 

38 

56 

73 

88 

95 

107 

116 

124 

129 

186 

208 

245 

261 

277 

288 

297 

309 

315 

333 

335 

337 

337 

338 

Cum. % 

6,80 

11.24 

16.57 

21.60 

26.04 

28.11 

31.66 

34.32 

36.69 

38.17 

55.03 

61.54 

72.49 

77.22 

81.95 

85.21 

87.87 

91.42 

93.20 

98.52 

99.11 

99.70 

99.70 

100.00 
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Females 
Number Cum. Free. 

21 

17 

7 

11 

12 

13 

6 

4 

5 

7 

41 

20 

19 

9 

11 

4 

4 

1 

15 

1 

21 

38 

45 

56 

68 

81 

87 

91 

96 

103 

144 

164 

183 

192 

203 

207 

211 

212 

212 

227 

228 

¿SÍ 

Cum, % 

9.21 

16.67 

19.74 

24.56 

29.82 

35.53 

38.16 

39.91 

42.11 

45.18 

63.16 

71.93 

80.26 

84.21 

89.04 

90.79 

92.54 

92.98 

92.93 

99.56 

100.00 



Table IX (o). 

Mf. Count Number 

1 12 

2 5 

3 7 

4 4 

5 2 

6 5 

7 4 

8 4 

9 

10 

11-20 7 

21-30 3 

31-40 3 

41-50 2 

51-60 

61-70 1 

71-80 1 

81-90 

91-100 

101-200 2 

Distribution of Microfilaria Positive Cases by 
Density per 20 mm3 Blood Sample and Sex, Southern 

Sulu (excluding Balimbing), 1967. 

Males 
Cu. Frog. Qua. % 

12 

17 

24 

28 

30 

35 

39 

43 

43 

43 

19.35 

27.42 

38.71 

45.16 

48.39 

56.45 

62.90 

69.35 

69.35 

69.35 

50 80.65 

53 8 5.48 

56 90.32 

58 93. S3 

58 93.55 

59 95.16 

60 96.77 

60 96.77 

60 96.77 

62 100.00 

_F e m a 1 a 8_ 
Number Cum. Free. Cum. % 

4 

3 

1 

1 

2 

1 

4 

1 

1 

4 

7 

7 

8 

8 

9 

11 

12 

12 

12 

16 

17 

18 

22.22 

38.89 

38.89 

44.44 

44*44 

50.00 

61.11 

66.67 

66.67 

66.67 

88.89 

94*44 

100.00 

—0 • 00 

0.00 

0.00 

0.00 

0.00 

-0.00 

0.00 
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Table X. Average Microfilarial Densitios for B. malavl 
by Age, Palawan and Sulu, 1965 and 1967. 

_ P a 1 a w a n ^ Sulu 
Ago in 
Yoara 

Loss than 1 
1-5 
6-10 

11415 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61 it over 

^urabor 
Positivo 

24 
37 
17 
18 
18 
22 
13 
14 

9 
4 
4 
1 
3 

Avg. Mf. 
Count/Pos» 

0.0 
13.3 
17.1 
33.1 
41.7 
6.1 

/, 7 i 

39.5 
39.5 
21.0 
15.8 
57.5 
4.0 
2.3 

Purribor 
Positive 

1 
5 
3 
2 
2 
4 
4 
5 

1 
2 

Ave. Mf. 
Oount/Pos. 

0.0 
4.0 
6.2 
5.6 

14.0 
H. 5 
2.0 
4.0 
1.6 
0.0 
0.0 
0.0 
8.0 
I. 5 

TOTAL 184 26.6 29 5.2 

Microfilaremia 184 
Rate; 3726 X 100 s 4.9 29 

3695 
X 100 = 0.78 

Range of Mf. 
Gountß/20 mm3 

Median of Mf. 
Count8/20 mm3 

1-29 

3 

* Yare tnk0n fr0m Cabrora Si al: Bancreftian and Malayan Filariasls 
in Palawan. Extent and Distribution, Acta Mod. Phil., 3:1966. 
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Table XI. Miorofilarial Counts in 20 mm3 Blood of 16 Microfilaremia 
Cases, Bongao, Sulu, 1967. 

My*. I 
*\ .r 

Caso 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Moans 

_TIME_ 
Spo- 
eloa 0700 0900 1100 . 1300 1500 1700 1900 2100 2300 0100 0300 0500 

B.m. 12 5 1 

B.ra. 0 0 0 

B.m. 32 21 21 
W.b. 25 1 0 

B.m. 200 

B.m. 000 

B.m. 222 

B.m. 000 

JB.su 12 9 1 

B.m. 21 16 11 

B.m. 223 

B.m. 510 

B.m. 211 

':B.m. 3 2 0 

B.m. 10 3 2 
W.b. 100 

B.m. 4 3 0 

3 6 4 

0 0 1 

13 9 19 
2 12 

111 

0 0 4 

10 2 

0 0 3 

6 4 5 

9 13 43 

4 1 3 

0 0 0 

2 3 6 

0 0 2 

5 5 9 
0 1 12 

0 0 1 

16 10 11 

0 4 4 

27 41 42 
43 90 111 

3 4 2 

3 8 6 

111 

3 5 4 

11 8 19 

31 43 41 

12 14 9 

0 3 2 

2 6 6 

4 6 7 

9 6 12 
17 26 26 

9 2 6 

9 8 14 

13 1 

58 35 38 
58 95 60 

2*9 

7 5 5 

12 5 

6 2 3 

16 - 15 

63 60 

6 5 5 

6 2 2 

3 10 6 

4 8 8 

10 17 8 
31 45 22 

4 5 2 

W.b. 110 0 0 3 15 27 49 69 27 27 

15 Casos B.m. 36.5 19.8 9.9 13.1 11.5 33.3 46.9 62.3 64.8 6I.4 66.4 62.0 
3 Cases W.b. 8.7 0.8 0.0 0.6 1.0 10.7 32.8 59*4 76.3 73.7 74.9 47.4 

Notes ft dash (-) means the smear was not taken. 
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A 

Figuro 1-b . Endamicity of FilRriasie in tho Municipality 
of Bongaoj Sulu, 1967. 

Note; Ml barrios indicated in the map fall under Bongao Municipality. 
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Por Cent Positivo 

-Male 

- — Female 

Figuro 2. . Filariasis Prevalence Rates, by â^e and Sex, 

Siasi Municipality, Sulu, 1967. 
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Malo 

Female 

Both Sexes 

Figure 3 . Filariasis Prevalonco Rates By* Age and Sox, 
Balimbing Municipality, Sulu, 1967. 
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Per Gent Positivo 
Male 

Both Sexos 

Figure 4 • Filariasis Prevalence Rates by A¿e and Sox, 

• Tandu1 Bas Municipality, Sulu, 1967. 

Per Gent Positive 

Figure 5. • Filariasis Prevalence Rates by Age and Sox, 

Tapul Municipality, Sulu, 1967 

- 45 - 



Por* Cant Positivo 

Figuro 6 • Filariftsis Prevalonco by and Sex> 
Bono Munieipality> Sulu, 196?. 

Malo 

Foinalú 

Both Soxoß 
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Por Cent Positivo 
Male 

Female 

Both Sexes 

Figure 7. . Filariasis Prevalence Rates by Age and Sex, 

Pata Municipality, Sulu, 1967 
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Por Cent Positivo 

Figure 8 . Filnriasis Prevalence Rates by âge and Sex, 
Southern Sulu, 1967. 
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Figuro 10. Relationship Between Proportion of Positives 

(Both Sexes) and the Ratio, R = # Positive, 

Females/# Positive, Males. 

% Positive. Females 

% Positive, Males 

Percent Positive, Both Sexes 







Än oqrlior observation on tho correlation of presence of abaca with 

filariasis was made by Rozeboom and Cabrera (1956) where they found that in 

13 abaca planted province¢,10 were also positive for filariasis as compared 
to 23 non-abaca planted provinces with only 3 localities positive for fila- 

riasisvl)* In 2 of these 3 non-abaca planted localities, tho vector of 

filariasis was found to bo Anopheles minimus flavirostrls whose breeding 

preference are clear, flowing mountain streams(2,5). IrTthe Bicol regions 

particularly Sorsogon province and more recently in Jolo island, the vector 

was found to bo Aedes (Finlaya) poeoilus which breed in tho water collected 
in the axils of abaca nlantsvi), 

Our findings in all tho eight municipalities of Jolo island showed no 

statistical significant correlation between extent of abaca plantation and the 

magnitude of filariasis prevalence. We have attempted to explain this negative 

finding to the closeness between municipalities and the overlapping of abaca 
plantations among municipalities^), if these explanations were valid then 

we expect to obtain a significant correlation between abaca plantation and 

filariasis prevalence by individual islands rather than by municipalities with¬ 

in the same island. With this method, the factor of distance between munici¬ 

palities and overlapping of abaca plantations among adjacent municipalities 
wore eliminated. 

Materials and Methods 

The materials used hero are tho same blood survey results used in Part I 
of this report plus the data obtained last year for Jolo island(5). Members 

of our survey team were requested to observe as well as inquire from the 

inhabitants for the presence or absence of abaca in all islands surveyed. In 

addition, we referred to the report on the land area planted with abaca pre¬ 

pared by tho Provincial Agriculturist, Jolo, Sulu, 1962 and the report sub¬ 
mitted bv the Bureau of Census and Statistics^). 

Results 

Because of tho well-established association of the principal filarial 
vector with abaca plantations, an extension of tho analysis was made to see 

if this will bo reflected in tho prevalence rates found in the survey. As 

one gets familiar with the different islands of the Sulu Archipelago, one sees 

that extent of abaca planting varies fron one island to another. There are 

municipalities with no abaca plantation at rdl. Is tho variation consistent 

with the levels of endomicity observed in islands surveyed? Available 
data seem to point that it does. Table XII and Figures 13 and U provide 

documentations for this epidemiological fact — depicting somewhat parallel 
trends in microfilaremia and extent of farm land utilization for abaca. 



Although thoro is thot trend of increasing microfilaremia rates with 
large areas of farm land planted with c1 •" a, one may not quite agree in the 
case of Üalimbing. municipality vhioh falls under the grouping of 1-1G 
hectares with abaca per 100.) hectares of farm area, has a prevalence rato of 
10.26 per oont ns agßirot 11.45 per cent for Jolo island. However, this pre¬ 
valence figure for Jolo is the total for the 3 municipalities whereas that of 
E :.11: bing is for a single muni duality only. There wore only 3 municipalities 
in Jolo island with prevalence rates ranging from 3«4 to 6.2 per cent, the 
rest of the municipalit or. had prevalence rates ranging from 13*7 to 17o per 
-0:1:(55. It is very evident though thac ir localities whore abaca is not 

filariasis is also absent or if present, the prevalence rate is quite 
low. Then there is also that possibility, as in the case of Tonduf Bas, 
vrhoroin families commute from TaniuT Bas to north Tawi—Tawi island to worK in 
an agricultural farm and could have gotten the infection in there. 

Summary and Conclusion 

The data gathered on the prevaler00 rates of filariasis in the different 
islands of I ulu Province and the areas of farm lands planted with abaca seemed 
to establish the trend of i icroaring laicrof iioremj a rates in islands where 
large r~Qfl3 of farm land is planted with abaca. In places whore abaca is not 
grrvi, filariasis is absent or if present, the prevalence rate is relatively 
low. 
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T**bl(¿ XII. Filari°.sis Prevalenco in Islands at Différent Levels 
of Farm Land Utilization for àbacn Planting. 

Hectares with Abaca per 1000 Hoateros cf Available Farm Area 

Tanduf Bas : C.50?> 

Tapul i O.65 

Pangutaran s 0.0 

Simunul : 0.0 

Sitangkai 1 0.0 

_ 10 4 Over 

BalimMng ; 10.26^ 

Pata ; 5.06 

Bon gao : 3.78 

Jolo Island 2 11.45¾ 

Siasi ; 3.72 







III. t ' oxnlqin the unucnal appoaranco of the sheath cf W. bancr ftl 

microfilariae when stained with dilute Gionsa. 

Ordinarily the sheath f thj micr 'filaria :f Wuchereria bancr fti is n t 

ay.)parent or visible when stained with dilute Giomsa. Sometimos the sheath 

may bocorre visible only on deliberate overstaining with Giomsa stain. The 

micr filarial sheath of Bruioia ma lay! n the ther hand w uld stain bright 

pink when stained with GieiuSa, a feature used by Wilson in distinguishing 

B. malayl micr filaria fr'm W. bancr 'fti(^-), There is n d ubt that the 

usefulness f this moth d species detorminati n by oolcr contrast as des¬ 

cribed by Wils n bec mes evident when one makes blo -'d survoye in areas whore 

b th bancr'ftian and rralayan filariasis are endomic as in the case of West 
Palawan^'). 

If one were t^ use the c lor of the sheath alone in distinguishing the 
microfilariae of W. bancr ofti fr^m those of g. malayl especially when using 

the low power magnification of a compound microscope, the chances 'f committing 
an err'r in the diagnosis bec mos groat. It is always best to use a c mbina- 

ti^n of color c ntrasts and morphological differences and better still to 

resort t' Delafield’s hemat xylin staining when in doubt of the specific 
sis. 

Materials and Mothds 

A total of 6 subjects wore used in this study. Those were previously 

f und positive for W. bancr'fti microfilariae whoso bl d smears wore stained 

with Giomsa (Gorman) diluted with phosphate buffer solution pIT 7.2 for no 

h'ur and excess stain washed with tap water. Some f the subjootc had micr - 

filaria with tho sheath stained purple, thers the sheath was not visible and 
the rest had a mixture of these two typos of microfilaria. 

From each subject we took nine thick bl od smears appr xiraately 20 mm3 

in separate glass slides not earlier than 2000 h'urs. The smears were dried 

overnight (approximately 10-12 hours), and were stained with three different 

makes or brands :f Giemsa stain (American, German and Japanese) using throe 

different methods of dilution and washing of excess stain after staining. In 

all the three brands of Giomsa stain we used the proportion of 'no drop of the 

stain to one ml. of phosnhate buffer s lution pH 7.2 and stained for no boor, 
without previous dohomoglobinization. 

The methods of dilution and washing ^n the throe brands of Giemsa stains 

wore as follows: 1. stain diluted with phosphate buffer solution and later 

washed with tap water; 2. stain diluted with tap water and later washed with 
tap water; 3. stain diluted with phosphate buffer s'luti n and later washed 
als ' with phosphate buffer. 

After drying the stained smears, ne of us outlined tho portion 'f the 
smear that stained blue or bluish which is usually tho thicker and central 

portion of each smear with a sharp dissecting needle. Hence the blue portion 



of Qfloh smoar was dolimltod fr m tho ninkish (usually the thinnor and marginal) 
portion of oaoh smoar. Tho noxt stop was to make counts of thoso micr :filaria 
with Durplo shoaths and thoso without in both zonos of oach blood smoar. 

Results and Discussions 

To facilitate presentation and analysis, tho following symbols aro used: 

For stains A - American 
G - Gorman 
J - Jaoanoso 

For difforont procedure >f dilution and washing: 
Bd - stain diluted with phosphate buffer solution and slide washed 

with tap water. 
WW - stain diluted with tap water and slide washed with tap water. 
BB - stain diluted with phosphate buffer s : lution and slide washed 

with buffer s luti:n. 

For smear thickness; ti = thin smoar 

t£ = thick smear 

Table XIII sh ws tho observât! .ns recorded fr :m the experiment. It was 
decided at tho outset of this investigati n tnat the percentage of microfila¬ 
riae eh wing visible purplish sheaths to the total number ;f larvae c unted 
will bo used as the observational variable. The problem then was to find ut 
if the fact'rs of typos of stain, procedures in diluti n and washing, and 
c'mbinati:ns thereof, influence the appearance r the relative frequency ;f 
appearance of purplish shoaths in tho slides. If the results sh-w for in¬ 
stance that there is a consistently higher percentage f t the A stain over all 
other stains under similar diluti n and washing conditions, then it would be 
Justifiable t assume that this factor (typo of stain) is associated with tho 
appearance ;f tho purplish sheath. A preliminary inspeoti n of the data leads 
one to the f allowing impressions: That if atypical micr'filariao are present 
in a given slide, they are m'ro likely to sh^w upon examinât! n of the thin 
smoar rather than the thick portion of tho smear. There are many instances 
whore n micr filariao )f this type wore detected in the thick smear, yet, 
relatively high percentages were observed f r the corresponding thin smears. 
Proporti ns for the thin part f tho slides are consistently above th so f 
tho thick parts. N’t 'no stain seems t ■> have a monopoly n tho appearance 
of those unusual larvae either, since n marked c noentrati ns could be dis¬ 
cerned fcr~any*cf the three brands studied. 

Proceeding t nrrc formal analysis, we may regard the experimental plan 
as a X 2 factorial, with 2 fact 10 or "treatments”, (stain type and dilu¬ 
tion and washing procedures) oach at throe levels and one at two levels 
(thick and thin smears)• The necessary percentages were computed f'r each 
coll in Table XIII. Two difficulties were inherent in tho basic data. These 



First, the subjects differed widely in their microfilnrial densities, 

thereby compounding the problem of variance heterogeneity, since the percen¬ 

tages will be based on unequal numbers. The subjects RK and MU in particular 

showed the extremes here, with the former yielding a count as low as zero 

and the latter, counts in the neighborhood of 240 microfilariae. 

Second, the presence of two zero counts for both typical and atypical 

microfilariae in one subject (RK), This rendered the corresponding percen¬ 

tages indeterminate. 

Variance heterogeneity can be rectified to a satisfactory degree by the 

angular transformations for percentages, there!v Increasing the validity of 

the usual analysis of variance techniques. However, the effect of this trans- 

1ormation for percentages based on unequal numbers for factorial designs is 
quite complicated although Cochran^) indicated that for such experimental 

arrangements, the usual unweighted analysis of variance is more attractive 

on practical as well as arithmetical grounds. Regarding the zero counts, 

two alternatives seem to be workable. First, is to disregard the indetermi- Bnate cases altogether. This however, introduces further imbalance of the 

results. Another procedure which was actually used is based on the observa¬ 

tion that total micrcfilarial count for each treatment combination seem to be 

at comparable levels within patients. Thus we may with some justification, 

substitute the average count of the 9 slides coming from each patient, for the 

zeros. The assumption is that this number might have teen detected if a more 

thorough search had been made 

Table XIV shows the results following the application of angul 
formation and corrections for discontinuity suggested by Bartlettv4) 

facilitate analysis Table XV of subtotals was also constructed. 

nr trans- 

. To 

Application of the usual formulas to the transformed values yielded the 

following ANOVA table; 

Source of Variation DF Sg. MS 

Replications (patients) 5 

Treatment combinations 17 

Stains 2 
Dilution and Washing 

procedure 2 
Smear 1 

Stains X Dil. & 
Washing procedure 4 

Stains X Smear 2 

Dil. &■ Wash. Proc. 
X Smear 2 

Stains X dil. & 

Wash. Proc. X Smear 4 

Error_ 85 

1,469.60 

14,594.54 
1,306.«. 
1,9?B.0S 

6,647.39 

2,699.07 

156.29 

1,6*7.22 

110.01 

293.92 

K5P.50 
653.24 

994.04 
6,647.39 

674.77 

73.14 

«43.61 

27.50 

233.40 

1.26 
3.63** 

2.30 

4<26L 
28.43** 

2.83 
0.33 

3.61* 

0.12 

TOTAL__107 
A Slgrlf leant at the SP lowïi. 

Significant at the 1% level. 
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The F-toste verifies the prelimirarv impressions above concerning the 

influence of stains, although there is a mild suRpoetirn of differences bet¬ 

ween those brands, since an F value cf 2.P0 is not exactly small. Two main 

effects and one interaction term turned out to be significant. Those are 

dilution-washing procedures and-thickness of smear for the former and dilu¬ 

tion-washing X smear interaction for the latter. Thus differences occur 

between the ^ dilution-washing procedures. Locking back at the original 

observations, it can bo seen that the use of water for both dilution and 

washing is least favorable for the demonstration of purple-sheathed micro¬ 

filariae. 

There is a definite superiority of thin smears over thick smears, for 

purposes of detection and possibly species diagnosis* Per1 aps, there is 

nothing surprising about this since the thickness of the smear affects light 

and color contrasts, Koto that the same main effects are involved in the 

lone interaction term which turned cut to be significant. This implies that 

differences between dilution-washing procedures varies with the thickness 

of the smear. Alternatively, the differences among the t^ick and thin por¬ 
tions of the slide in so far as demonstration of atypical microfilariae is 

concerned, varies with the dilution-washing procedure employed* This is 
graphically portrayed below, showing that the interaction involves changes 

in magnitudes of differences between dilution-washing procedures at the two 

thickness levels. At t2 there is even an interchange in relative positions 
of BB and BV\ 



__ 

Sixnmry and Ocncluei na 

Tho staining oxporimont was an attonpt to study and possibly idontify 
some factors which may have influonccd tho unusual appearanco of purplish 
shoath cf VJ. bancr :fti in stained smears. The results showed, subject to the 
limitations cited in cnnecti^n with the basic data, that no significant 
differences in the appearance cf the purplish sheath c uld be ascribed t the 
variety of Giemsa staining s luti :ns used (American, German and Japanese). 
The use of tan water as b th stain diluent and f r washing cf slides appears to 
be least favorable for the demonstration of this unusual staining reaction. 
On the other hand, the likelihood :f detecting purplish sheaths is highest 
at the thin secti ns of smears that were stained with Giemsa diluted with 
buffer s luti n and subsequently washed with tap water. 

-V 
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o/o 1/5 

0/5 0/13 

0/9 0/17 0/9 0/8 6/10 15/15 0/I4 0/6 0/47 

t2 0/13 0/54 0/55 0/61 1/4 2/3 O/66 0/102 0/42 

0/9 0/17 0/9 0/3 6/10 15/15 0/14 0/6 0/47 

24/28 10/11 7/32 0/13 4/12 3/17 

1/26 0/9 0/57 0/64 0/71 0/12 

15/66 7/18 3/32 0/59 1/50 1/53 

O/22O 0/86 0/73 0/111 0/126 0/55 

0/24 13/20 1/22 

0/29 2/13 0/25 

0/66 26/33 0/67 

0/62 0/60 0/60 

3/9 1/5 1/21 0/20 1/6 1/16 0/22 3/8 0/2I 

0/34 0/35 0/36 O/U 0/56 0/9 0/38 0/l2 

4 Tho upoor fijure is the nurabor of ntyplo^l purplo-shenthud microfilaria 
counted while the lower figure refers t'1 the number of typical microfilaria 
detected upon microscopic examination. 
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IV. Au attempt t determino the mosquit vectr.r 'f filariaeis in Southern 

Sulu. 

The vector of bancroftian filariaeis in areas with plenty of abaca 

plantati ns such as Jolo island is Aodes (Flnlava) noeoilus^^. In the 

municipality f Bonga:, although there are n' abaca plantati ns, yet both 

spocies of human filaria are endemic. It w uld be of interest t- find out 
what mosquitoes are transmitting the bancr'ftian and malayan filariasis in 
this area. 

Our finding of a subperiodic behavi r f the microfilariae )f B. malayi 

in this survey have m re or less given us s 'mo clue that pr bably the vector 

would be Mans nia b nneae as we f und it t: be the voctr of malayan filaria- 

sis in Palawan(2). Likewise our previous findings in Bontoc, Mountain Frvin^ 

and in Palawan Pr vinco is that An wholes minimus flavirostris is the vector 

■ bancr ftian filariasis in these areas(3,41. Both places incidentally do 

grow abaca f :r industry. Again '-ny were guided by these findings inasmuch 
B 'ngao did not gr w abaca either yet bancrofti filariasis Is endemic, 

Materials and Methods 

quit o c l loot dissection: 

In order t- determino the most probable mosquit voot r f filariasis in 

these islands particularly in the municipality of B'nga , wo collected m;s- 

quitoes f?r dissection. Wo used a carabao-baited trap in the collecti'n of 

mosquitoes and in few instances we tried collection off-humans. The trap 

was set outdoor ideally near a gr up cf houses where a member f the h-use- 

hold was f und with microfilaremia. The door to the trap was left 'pen during 

the night baited with a carabao. Very early the next mrninr the carabao 

was removed, and the dr f the trap was closed. Mosquitoes were gathered 

by means of a glass-tube aspirator and kent in separate cardbard containers. 

Mosquitoes wore* romovud fr?ra these e-ntniners in batches ~,f 12-15, ansusthe- 

tized with ohl-r'fetn and sorted according t? species under a stereoscqjo. 

After discarding the legs and wings, the head and th'rax wore teased separate¬ 

ly in twe dreps 'f saline 'n a glass slide. We did n't b thor t dissect the 

abdomen because all mosquito specimens were fully engorged with bl-:d. The 

head and thorax wore examined carolully for filaria larvae using a compound 

microscope t' detect stage I larvae and. store scope for detecting stages II 

and III. Ft the cTrent species identificati n of the larvae, a c'ran und 

mioroscoDO wa.s always used. 

Results 

!i preliminary survey of the area where mosquit ■ trappings were d no re¬ 

vealed the absence f abaca plants. The t o graphy 'f the place seemed very 

ideal f r our malaria voct r mosquito, An pheles minimus flavin stris because 

of the existence f f~ 'thill streams. The place is highly malarious since 
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sovarnl morabcrs of tho household were f^und sick with malaria. There were 
swamps in tho vicinity which unfortunately were dry at the time of the survey 
because it was dry season then. 

The results of mosquito collections and dissections are sh'wn in Tables 
16 (a) and 16 (b). In Table 16 (a), a total of 4>288 mosquitoes were dissected 
which were collected fr^m a carabao-baited trao. In two occasions wo tried 
collecting mosquitoes off-huiian and a t tal of 90 mosquitoes were caught and 
dissected, but all were f und negative for filaria larvae. The sum of the 
two sources f mosquito collect! ns gave a t otal of 4*378 m squit “es which were 
all dissected. There were 48 mosquitoes f und harb ring somo filaria larvae, 
five of which were Anonheles franciseoj, a member of the barbirostrie group, 
40 Ancheles minimus flavir-stris and 3 unidentified Aedes. The filaría lar¬ 
vae found in Anopheles francise 1 and in Aedes (sp)? were definitely not of 
human origin. Their appearance conformed with the morphological characteristics 

Dir of liarla immltis. Out of the 150 Mans nia mosquitoes dissected, 3 wore 
M. bonneae and 78 M. dives but not a single infection was f nmd. 

BT 
Of 487 Anopheles minimus flavlrostrls 40 or 8.2 per cent were f ^und 

harb-ring larvae. The details f these infections are presented in Table 16 
(b). Out -f the 40 mosquitoes f-und harb ring filaria larvae, no harbored 
a larva which is pr bably that of a Nematode worm. We were unable to identi¬ 
fy this larva. Of the remaining 39 mosquitoes, 35 90 per cent harbored 
larvae of W. bancr fti and 3 or 7.7 per cent harbored larvae of B. raalayl and 
one mosquito harbored larvae of DlrVfilarla immitis. 

Twenty-two of the 39 mosquitoes had stage I of W. bancr fti in the 
thorax, 8 harbored stage II als' from the thorax and 5 mosquitoes harb red 
stage III f W. bancr fti. Tw f these 5 mosquitoes with stage III larvae 
had tho larvae frm the head and three from the thorax. 

Two of the three mosquitoes harboring B. malavi had stage I from the 
thorax and one stage II from the thorax. 

Discuss! n 

"Pwlltliiiiilnl |K1 J B bm 
Alth-ugh thu pritnHry aim in tho mosquil c llooticn and dirsootion in 

this arua whs intondud to dotormino tho probable vector -f malayan filariasis 
more than the déterminâti-n of the factor of bancr'ftian filarla!, is, the 
results of the mosquito collection minted to a high density of An pheles mlnl- 
mus f lavlr ~strla and low densities f :r Aedes poocilus and the Mans nia bonneae. 
respectively. The presence of swampy areas with some f rms of vegetal! n ideal 
ßor Mans p.tft raosqulto breeding did not increase the nrsqulto density particular 
ly the Mans -nia due to the dry season, at the time of survey. Hence, although 
wo susnected either Mansonla bonneae or |j. divos as pr'bable vectors f malayan 
filariasis based on tho subperiodic raiemfilarial behavi'r, we c-'uld not 
catch on ugh samples to substantially incriminate the vector species. 
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An oholi-s fr^ iclsç 1 wns tho m st ^bundRnt Ti squit ; c îllootod at tho 
timo nf survey hut unfortunately the 5 positive mosquitoes dissected turned 

t he larvae of Dir filaria immltls. This mosquito have been incriminated 
as the vector of nocturnal neri'die ma layan filaríasio in Malnysiaw). 

It is evident fr m the results dissection of An eaeles minimus fla- 
yirostrls. as sh vn in Table XVI (h) that this mosquil' is the veot r f 
hancr'ftian filariasis in this particular area f Sulu pr vinco, where abaca 
is absent. Such results c nfirm ur previous finding in 3 «it o, Mt. Pr vince(3) 
and in Palawan^^ where abaca was not Tr~vn. 

There were 7 mosquitoes that harborod a t'tal 
Ü* V|^ncr 'fti and. 5 mosquitoes that harbored a t'tal 
als^ W. bancr^fti. 

f 47 stage II larvae f 
f 19 stage III larme, 

In barri' Masant ng and Tingol-ting 1 b 'th :f B'ngao municipality where 
ur trans were set, the two socoles of human filaria are present and hence it 

did not surprise us a bit t' encounter early stages of b. malayl. in An neles 
minimus flavlr stris. The fact that we did n t find 3rd stage larvae of 
1* «ay be interpreted as an indieati n that this mosquito is n t the 
natural vector f'r malayan filariasis. Tho verv low intensity f micr filaromia 
in B* malayi amng ur subjects a uld mean that transnissi n is dependent upon 
tho abundance of rain to enable breeding of Mans niq in the swampy areas pre¬ 
vi ' us ly mentioned above. ^ 

Summary and 0 nclusi n 

The vector tf W. haqcr 'ftl filariasis in 2 barrios f ö-ngao municipality 
wherein abaca was n't gr-wn is An‘oheles minimus flavir stris. This finding 
confirms previous findings in Mt. Pr vinco and Palawan Province where abaca'’ 
was n 't ais gr wn. There are therefore tw species Of inctcuitces tr^smltting 
banor'ftian filariasis in Sulu Pr vinco. In areas where abaca was gr wn 
tho voet t is Acdes (Finlqy^) p ecllus while in areas where abaca was not 
gr'vn the voet-r is An 'ehelog minimus flavir stris. 

In thie survey we failed to determine the mosquit veot r f B. malayi 
filariasis because the trrsquit ' survey w'-rk was d'no dur in - the dry""soa8^n. 
Howeveri wo hgihly suspect either Mans -nja b nnoae r Mans nia dives as . 
probable vectors based -n the mior'filarial periodicity and tho presence of 
fresh water swamps which wore dry at the time f the survey. 
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Tablo XVI (a). . Natural Infections in Mosquitoes, Bongao, 
Sulu, 1967. 

SPECIES 
No. Dissected 

Carabao Off 
Baited Human 

No, Infected Total No. 
Dissected 

Anopheles franciscoi 2,330 
99 
4 

178 

kochi 
litoralis 

rainimue fin- 81 
virostris 436 
subpictus inde- 

2331 
101 

4 
178 

40 487 

finitus 
tessellatue 
vag. limosus 

23 
57 

144 

24 
61 

144 

Aodes albopictus 
w lineatoponnis 
" nubioulus 
w niveus 
n pampangens is 
n poocilue 
fl voxans nocturnus 

aodos (sp) 7 
w (Mucidus) aurantius 

Armigures baisasi 
n mal ay i 

Mansonia bonneae 
” dives 
n ochraoea 
n un if omis 

Culex bitaeniorynohus 
n gel idus 
n summorosus 
^ whitmor®! 
n sinensis 

(sp) ? 

TOT/iL 

a. All are larvae of Dirofilaria immitis 
b, £00 Table XVI (b) for details. 
0. All -ire larvae of Dlrofilaria Imnitls 

- 72 - 



Tabic XVI (b). Natural Infections with Filaria in Anopheles 
ralnlnus flavlr^fitrls, Bongao, Sulu, 

1*7. 

Site 
No. Larvae 

Fourni Filaria Species 

thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 

head & proboscis 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
head 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 

thorax & head 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 
thorax 

1 
4 
1 
1 
1 

19 
54 

2 
4 
5 
4 

15 
3 
3 
7 

45 
1 
3 
1 
5 
1 

H 
17 
11 

1 
3 
4 
1 

10 
2 
1 

10 
5 
2 
1 
8 
3 
4 
4 
1 

W. bancrofti 
W. bancrofti 
Nematode larva? 
W. bancrofti 
W. bancrofti 
W. bancrofti 
B. malayi 
W. bancrofti 
W. bancrofti 
W. bancrofti 
VL bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W„ bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
D. immitis 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
W. bancrofti 
B. malayi 
B. malayi 
W. bancrofti 
W. bancrofti 
W. bancrofti 



V¿ An attempt to develop serologic tests for the diagnosis of filariasis# 

It is recognized that microfilariae may not be demonstrated in the blood 

of human cases where any of the following ornditi^ns exists: l) in case of 

single sex infection; 2) where living adult males and females are n^t in the 

same lymph gland; 3) where there is occlusion of the lymph channels inhabited 

by fertile females so that microfilariae do not reach the blood circulation; 

and 4) when the adult filariae are already doad(l). In view of these, indica- 

ti-'ns for serologic tests or lymph gland biopsy often arise. A serologic test 
is easier to perform than a biopsy and causes less inconvenience t the patient. 

Studios were done t- determine if it is wrthwhile to oursue extensive 

evaluation of serologic tests using D. immitis antigens for the diagnosis of 

bancrcftian and malayan filariasis since antigens of D. imnjtis are identical 
or partially related to those of V. bancroftiCl) and orcbably to B. malayi* 

However in the Philippines infections with D. immitis is very common among 

dogs S' that human population maybe sensitized with dir'filaria antigens as 
a result of bites of mosquitoes. Passive-hemagglutination (HA) test and 
solublo-antigen-fluorescont antibody (SAFA) tests^ using antigens of adults 

and microfilariae of D. immitis were nerformod on serums of 33 human cases of 

filariasis and 24 n n-infected individuals. By undertaking these observations 

wo hoped t' get indications f the proportion of humans who develop serologic 
rosnonse t D. immitis as a result of exposures to bites of mosquitoes harboring 

the infective larval stage of D. Immitis and how the titer of circulating anti¬ 

bodies duo to this sensitization compare t that of humans infected with ban- 

cr' ftian or malavan filariasis. If a significant portion of the population 

have significant titers of circulating antibodies against Dir filaria antigens, 

then said antigens cannot bo used f or serologic diagnosis of bancr'ftian and 

malayan filariasis. In such circumstance, purified antigens of W. bancr :fti 

or B. malavi have to be utilized to minimize cross reactions and false positives. 

Materials and Methods 

Adults and microfilariae of D. immitis were obtained from infected d 'gs. 

After recovery from the dogs1 heart, the adults were washed in several changes 

cf cold distilled water, lyophilizod and homogenized in normal saline. Extrac¬ 

tion of soluble antigens was done overnight with constant stirring in a refri¬ 

gerator. The fallowing morning, the mixture was centrifuged in the cold and 

the resulting supernate c 'Hooted and used as antigen. Citrated peripheral 
blood of infected dogs was centrifuged to separate formed elements from the 

plasma portion. Red cells were subsequently lyzed in several changes of cold 

distilled water. After washings in normal saline, the cell debris and micro¬ 

filariae (a good number of microfilariae are caught in the debris), was incu- 

batod in 1:10,000 saponin in a water bath for ten minutes. The rwxture was 

then centrifuged and the sediment washed in saline. After washing, the sediment 

was teased to free the microfilariae. The microfilariae were separated from 

cellular debris and fibrin by differential centrifugation. The collected micro¬ 

filariae were ground in saline and antigens extracted overnight in a refrigera¬ 

tor. The supernate resulting after centrifuging in the cold was collected and 
used as antigen. Prior to use for hemagglutination tests or for SAFA the 
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optimal ooncontration for ußü of each antigen was determined by block titration. 

The procedure of the passive hemagglutination is a modification of the 

original technic described by Boydonand adopted t: a number of parasitic 

infections(4)* Sheep1s red cells were washed in f ur changes of pH 7.2 phos¬ 

phate buffered saline and finally suspended t make a 2.5# cell suspension. 
The colls were tanned by mixing an aliquot of the cell suspension with an 

equal volume of 1:100,000 dilution "f tannic acid. The mixture was placed in 

an ice cold bath for 15 minutes and periodically stirred. After the tanning 

the cells were washed and resuspended in normal saline. Sensitizati n with 

filarial antigens was acc vnplishod by incubating equal v lumes of tanned 
cell susnonsi n and antigen at optimal dilution with pH 6.4 phosphate buffered 

saline in a water bath at 37 C f or 15 minutes. After sensitizati'n the cells 

were washed in tw ' changes of saline and finally suspended in pH 7.2 phosphate 

buffered saline with 0.6# nrraal rabbit serum. 

The hemagglutination test was run in micr'titer plates. Serial f ur- 

fold dilution f the test serum were made after which a dr'p of the antigen 
sensitized cells was added. The plates were vibrated for 10 minutes and 

allowed t : stand for at least tw': h'urs before results were read. With every 
run we indluded kn wn positive and to wn negative c ntf ls4 

Extracts of adults and microfilariae diluted with TRIS buffered saline 
pH 8 were used as antigen for the SAFA tests. Cellulose acetate filter paper 

disdß (Millipore paper) were immersed vertically In the antigen diluti n for 
15 seconds and allowed t dry. The discs are incubated in 1:4 dilution f 

the test serum in a tube for 45 minutes after which they were washed in 3 

changes of buffered saline. They were then incubated in fluorosooin-c njugated 

rabbit anti-Shuman globulin f r 30 minutes and again washed In buffered saline. 

After drying, the discs are munted on vinyl plastic electrical taoo which has 

minimal fluorescence. In running the test, a control disc is run with every 
serum. The c'ntr^l disc is m unted bef ore Its corresponding test disc. The 

tape is placed n the drum of the chr'mategranh d 'T of a fluorometor to 

determine objectively the degree of fluorescence. Tests results were read :n 

the dial of a M del III flu'r emoter (G*K* Turner Ass c.) with a primary filter 

transmitting 254-420 mu and a sharp cut secondary filter* passing greater than 

520 mu in combination with a 1C# neutral density filter. The dial of the fluo- 
remotor was zeroed with the c ntr 1 disc prior t reading the antigen disc. 

In relati n t~ the activity f the test serums, fluorometor dial readings were 

interpreted as follows: readings less than 15, n n-reactivo; 15-1? weakly 
reactive; and 20-39 reactive; greater than 39, highly reactive^*) / 

Results and Discussions 

Table XVII to XXI present the results of passivo-hemagglutinati n and 
SAJA tests on the serums of human cases f filariasis and n'n-infected indivi¬ 
duals. 
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As shown in Tablos XVII and XIX, with 2 plus Agglutination in a minimal 
tost scrum dilution of 1:16 as criterion for positive reaction, 28 of tho 33 
eases or 34.84Í could be considered positive by HA with adult dirofilaria 

antigens. However 16 of the 24 non-infocted individuals, as shown in Tables 
XVIII and XIX, or 66.6656 can also be considered as positives indicating a very 
largo nroportion of false positive reactions (referring to bancroftian or 
malayan filariasis) indicating that D. immitis adult antigens can not bo used 

for diagnosis of human filariasis in tho Philippines. 

The results of SAFA tests using soluble antigens of adults and micro¬ 

filariae of D. immitis practically parallel th'so of passive-hemagglutination. 

As sh'wn in Tables IX and XXI, although all 33 human cases or 100¾ show high 
reactivity by SAFA test using adult dirofilaria antigens; 70.83% of non- 

infocted individuals were positive by tho test. With dirofilaria micr filaria 

antigens, also 70.33% of n n-infected humans were also positive by S:\FA tests. 

The results of both hemagglutinati n and SAFA tests indicate that although 

2* Immitis antigens can bo used in serologic diagnosis of bancroftian filariasis, 
a very high percent of false positives w'uld be one untered in the Philippines. 

As menti nod earlier, under such circumstances only purified antigens f W. 

bancrofti or Brugia malayi can be utilized for ser logic dia ;nosis of human 

filariasis. Although it is possible to infect animals and recover adult 

filarid w'rms in the case of B. malayi. the recovery of adults of W, bgner ^ftl 

for preparing antigens is extremely difficult. In view of this in so far as 

W. bancr-fti is c ncerned microfilariae would be easier to obtain as s'urce 
of antigens. The results of SAFA tests using micr-filariae of D. immitis for 

antigen indicate that microfilariae ^f W. baner fti can also be utilized for 

the test. We were able to obtain very limited amount :f W. bancrofti micro¬ 

filariae wiich we tried for SAFA test on tho serums of the 33 cases of human 

filariasis. The results are rather inconclusive which are explained as due 

to our failure to titrate :r determine the optimal c 'ncentration of the antigen 
for use in the tost since we have very little antigen to work with. However, 

we feel that the use of W. bancr ^ftl microfilariae for S.xFA tests should bo 
further studied. 

Summary and Conclusion 

Results of passive hemagglutination and S.AFA tests on serums of 33 humans 
with filariasis and 24 non-infected individuals in tho Philippines, using 

antigens of adults and micr filariau of D. immitis indicate as high as 70.83% 
false positives (in reference to bancroftian filariasis) w-uld bo encountered. 

This indicates that W. bancr fti antigens be utilized for ser logic diagnosis 

of human filariasis in areas where level f endemioity of D. irnnltj s infections 

in dogs is high. Results of SaFA tests using s lublo antigens of D. immitis 

microfilariae suggests that W, bancr ^ftl microfilariae can bo used as antigen 
for SAFA tests and their use should be studied. 
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T*blò XVII. Results of Homa^glutinRll^n Tests Rnd Solublo-Antigen- 
Fluorescent Antibody Tests on Serums of Human Cases of 

Filariasis. 

HA/Adult® 
Dirofil^rls 

ftpUian „ 

S.;lublo-Antl^en-Flu?roseont-Antibody Tochnlc 
Adult Dir^filnrin 

Dlrofilarla Mior >filnri*i 
Antigon Antimon 

W. b^nor^fti 
Micr .if llnrls 

2. 
3. 
4. 
5. 
6. 
7. 
3. 
9. 

10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
13. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 

1j64 
li 16 
1:256 
nuj. 
1:256 

highly punctivo 

neg, 

1:64 
1»4 
1:64 
1:64 
1:64 
1:16 
1:16 
1:64 
1:16 
1:64 
1:256 
1:256 
1:16 
1:64 
1:64 
1:16 
1:64 
1:64 
1:16 
1:16 
1:64 
1:4 
1:256 
1:64 
1:16 
1:64 

highly ro*ictivo 
n 

it 

n 

highly reactivo 
reactive 
highly reactive 
non-reactivo 
highly reactive 

tt « 

non-reactive 
reactivo 
nonrreactive 
non-reuetivo 
reactive 
highly reactive 

reactive 
highly reactive 

reactive 
non-reactive 
highly reactive 

reactive 
highly reactive 

highly reactive 
reactive 
highly reactive 

weakly reactive 
reactive 
highly reactive 

n'n-roactive 
highly reactive 

non-reactive 
highly reactive 
reactive 
non-react ire 
n n-reactive 

Notos: ® represents the maximum sorun dilution with 2-plus agglutination 
^ non-roaotivo - fluoromotor dial reading less than 15 

weakly reactive - fluor'motor dial reading 15 to 19 
reactive - fluoromotor dial reading 20 to 29 
highly reactive - fluor motor dial reading greater than 29* 
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Tabla mil Results of Passive-Hemagglutination Tost and Solublo- 
Antigon-Fluore6cont-A.ntibody-Tochnic on Serums of 

Humans Not Infected With Filariasis. 

1. 
2. 
3. 
4* 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
H. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

H(\ with® 
Adult Dirofilaria 
__ 

1:16 
1:4 
1:4 
1:4 
1:16 
1:4 
1:16 
1:16 
1:64 
1:16 
1:16 
1:64 
1:16 
1:4 
1:16 
1:16 
1:4 
1:16 
1:16 
1:4 
1:64 
1:16 
nog. 
1:16 

Soluble-Antigcn-Fluorcscont-Antibody-Tochnic®® 

Dirofilaria Aiult Ail 

highly reactive 
reactive 
non-reactive 
highly reactive 

n tt 

n n 

reactive 
non-reactive 
non-reactive 
highly reactive 
reactive 
highly reactive 

n n 
h n 

reactive 
highly reactive 
highly reactive 
n 'n-reactive 
highly reactive 
highly reactive 
non-reactive 
reactive 
weakly reactive 
non-reactive 

Dirofilaria Micro. 

reactive 
n ^n-reactive 
non-reactive 
weakly reactive 
reactive 
weakly reactive 
non-reactive 
non-reactive 
weakly reactive 
non-reactive 
non-reactive 
reactive 
non-reactive 
reactive 
weakly reactive 
reactive 
weakly reactive 
non-reactive 
non-reactive 
reactive 
weakly reactive 
reactive 
non-reactive 
weakly reactive 

Note: Q represents maximum serum dilution with 2-plus agglutination. 
Q® non-reactivo - fluorometer dial reading less than 15 

weakly reactive - fluorometer dial reading 15-19 
reactive - fluorometer dial reading 20-29 
highly reactive - fluorometer dial reading greater than 29. 
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T*blG XIX, 

Diagnostic No. 
Status Bxan. 

Gases 3? 

Goinparison of Results and Titers of Passive-Hon^gglutination 
Tests on Sera of Gases of Pilariasis and Non-infocted Humans. 

Highest Dilution of 
__Scrum with 2+pltis \^lutlnati n Total 

1/4 -r no.-T. lAfe 1/64 1/256 l/l6 or moro 
JL JL, _2_ JlOi. ,X 

5 15.15 9 27.57 14 42.42 5 15.15 28 84.84 

Not-Inf. 24 8 33.33 13 54.5 3 12.5 16 66.66 

Moto: Any soruT with 2-d1us agglutination with a dilution jf at least 
1/16 is considered d'sitive. 

Table XX. Results of S,\FA Using Adult D. 1(0011-.is Antigens on Serums 
of Cases of Filariasis and Non-infected Humans. 

Weakly Hi :hly- Total Reactive 
Diagnostic No. Reactivo Reactive Reactive Reactive & Hiohly R. 

" JL. No, % No. % No, % No. % Status _ Exam. No. % No. % ^No 

Cases 33 0 0 0 0 0 0 33 

Not-Inf. 24 6 25.5 1 4.5 5 20.83 12 

100 33 100 

50 17 70.33 

Table XXI. Results of SAFA Using ß. imitis Microfilaria Antigens 
on Serums of Cases of Filariasis and N 'n—infected Humans. 

N on- 
Diagnostic No. Reactive 

Status Exam, No. % 

Cases 33 1 3.33 

Not-Inf. 24 6 25 

Weakly Highly Total Reactivo 
Reactivo „Reactivo Reactive & Highly R. 
-No. JL Jl. JLi JL JLli JL 

0 0 2 6.66 30 90.9 3 2 96.66 

1 4.16 5 20«83 12 50 17 70.33 
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A total of 3*695 persons were examined for microfilaremia with 120 found positive 
or a prevalence rate of 3*2 per cent. Out of these 120 positives, 91 or 76 per cent 

wore W0 bancrofti and 29 or 24 per cent were B. malayi filariasis. Tawi-Tawi group of 
islands particularly Bongao municipality became the second endemic focus for malayan 
filariasis in the Republic of the Philippines. The first one is in Quezon municipali¬ 
ty, Palawan Province which was reported in 1964« 

As expected the microfilaremia rates in males was higher than in females in prac¬ 
tically all ages and in all municipalities found endemic for the disease. The higher 
the endemicity of filariasis in an area, the closer the prevalence rates between sexes 
and the lower the endemicity the higher the prevalence rates of males over females. 
This condition we have explained as probably due to occupational exposure risks. 

Malayan filariasis in Southern Sulu appeared to have been introduced relatively 

quite recent as compared to that found in Palawan Province. The microfilariae exhibit¬ 

ed the nocturnal eubperiodic behavior similar to the malayan filariasis found in 

Palawan, 

There is that trend of increasing W. bancrofti microfilaremia rates in islands 
with large areas of farm land planted with abaca, with Aedea (Finlaya) poecilus as the 
vector mosquito. However, in areas where abaca is absent filariasis may also be 
absent or if present the prevalence rate is low. Anopheles minimus flavirostris is 
the vector in abaca-free areas. 

The purple sheath oi W. bancrofti microfilariae cannot be attributed to the 

"brand" of Giemsa stain used, but rather to the solution used in dilution of stain and 
the washing off of excess stain. 

The Log-*Probit Regression Line as applied in our data is ideal in comparing in¬ 
tercity of infection by nicrofilarial counts and would be a nice tool in assessing 

filariasis control programs. (Author) 
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