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"PREFACE

The Japan International Cooperation Agency (JICA) has been extending medical
cbopet_atiop on the Schistosomiasis Rescarch and Control Project to the Government of the
Republic of the Philipﬁines sil_lce 1972.

Prior to the termination of the medical cooperatmn on thls PrOJect it was proposed
that Phlhppme—J apan Joint Conference on Sch;stosonuasm Research and Corm ol would be held
in Manila, Philippines, from 20 to 23, November, 1979, iz order to figure out a methodology
applicable to the schistosomiasis control, as well as to promote the spread of the latest téclﬁlo-

logy of the control.

The Con_ference was snccessfully completed, with the attendance of more than

100 researchers and health personnei.

As a result of the above Cbnfe’_rénce, this monograph has been compiled and
published. I hope that this monograph would contribute to the advancement of the welfare of

the people and to the prometion of filendly relations between our two countries.

February, 1980

Keisuke Agita
President

Japan International Cooperation Agency
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FOREWORD

The Philippine-Japan Joint Conference on Schistosomiasis Research and Control was
organized by the Schistosomiasis Control and Research Service, Ministry of Health, the Schisto-
somiasis Control Council, Republic of the Philippines and the Japan International Cooperation
Agency and held ‘on 20th fo 23rd November, 1979 at the Iﬁyte/Samar Conference Rooms
Philippine Plaza, Manila.

The conference was planned by the joint organizing commiittee to collect, summarize
and review the recent results of researches on schistosoiniasis including recently developed
methodology for the implementation of the schistosomiasis control in the Philippines which
were. brought about not only by the Philippine-Tapan Collaborative Research Program, but also
by researches. of. other institutions and organizations in the Philippines and foreign countnes
and those of the World Health Organization.

Researchers and concerned officials in the Phjllppmes and Japan as well as s from other
countries and international organizations were invited to this conference to discuss various
aspects along the objectives mentioned above.

During the first two days of scientific sessions, 37 papers were presented and discussed

and on the following two days, the parnclpants were divided into four working groups, with_
each group assigned to one of four topics, i.e., diagnostic method, chemotherapy, snail ecology
and molluscicide, and epidemiology and control, to summarize, discuss and prepare reports on
the important subjects for the research and control of schistosomiasis which will serve as guide-
line for future planning of schistosomiasis control in the Philippines. _

The conference’ was also intenided to provide an opportumty for sharing the updated
knowledge on the research and control of schistosomiasis with all participants.

In accordance with the purposes of the conference, the reports of the ‘working group
meetings are presented as the principal part of this monographic procecdings and the abstracts
of individual scientific presentations are attached as annexes after the principal report, togeiher
with descriptions of discussions after each presentation.

The joint organizing committee hopes that whatever knowledge obtained from this
conference may reach all those who are interested in schistosomiasis research and control.

February, 1980

Dr. Kazuo Yasuraoka

Dr. Hiroshi Tanaka

Dr. Alfredo T, Santos, Jr.
Dr. Emesto J. Zerrudo
Dr. Bayani L. Blas

Dr. Julian S. Nosefias
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PHILIPPINE-JAPAN JOINT CONFERENCE
'ON SCHISTOSOMIASIS RESEARCH AND CONTROL

WELCOME ADDRESS

Dr. Alfredo T. Santos, Jr.
bxecu tive Director, Schistosomiasis Control and Research Service,
Ministry of Health, Philippiries

The Honorable, the Deputy Ministet of Health, Dr. Jesus Azurin - : '
Dr. Yoshio Hirose, representing His Excellency, the Japanese Ambassador to the Phlhppmes
The Deputy Director, Medical Cooperation Department JICA Dr. Masaharu lto

- Guests and fellow partlmpants in this Conference

In behalf of the Ioint Oiganizing Committee; it is my great privilege and honor to wel-

come you to this Philippine-Tapan 3 oint Conference on Schistosomiasis Research-and Control. -
. © . Schistosomiasis is onc of the major public Lealth problems not only in the Philippines but
also in other parts of the world where it is endemic. The problem is multifacéted i in view of the
complexity of the approach for its control requiring skills arid resources of » vanous d:smphnes '
such as the engineer, agriculturist, social scientist, the pubhc heatth’ physician, etc. : .

In ‘tecognition of this and the réle of the schistosomiasis problem as a deterent to agricul-
tural development; His Excellency, the President, Ferdinand E. Marcos directed that expeitise
of scientists from Japan, one of the few countries that has successfully controlled schisto-
somiasis, be'tapped in the research and control efforts of the r'ountry Thus, this Ph:hppme-
Japan techmcal cooperation program came about in 1972,

The convening of this RP-Japan Joint Conference on Sclustmomlas;s at this stage offers
us the opportunity -to pause and assess the progress of our accomplishnients duzing the past
years. “We are’ indeed honored by the presence of local and international experts whose cof-
tributions” to~ the -control and research efforts are undeniably significant. We are confident
that this Conference will bring us not only the wealth of knowledge on what has been done but
also serve as a spring board to enhance further advances that would lead to ihe control of
schistosomiasis.

On this note of optimism and enthusiasm, let me reiterate our warm welcome to our
distmgunshed guests afid participants. I thank you.



OPENING ADDRESS

Dr J iro Yamameto
Director, Medical Cooperation Department
Japan International Cooperation Agency

Excellencies, Lad'ies and Gentlemen

It'is a great honour for me {o make a congratulatory address on behalf of the Japan Inter-
national Cooperation Agency, at this opening ceremony of the Ph:hppme-]apm\ Joint Confer-
ence on Schistosomiasis Research and Control. :

.“The Conference is intended to figure out a mefhodology apphcabie to the sehrstosomlasm
control by summarizing and evaluating the performauce of the schistosomiasis research and
control project which has been jointly cartied out by the two countries since 1972. '

(It is expected that the knowledge and experience obtained through the implementation
of the pro]ec:t will be. brought to the attention of the participants of the Conference, and will be
fully discussed {rom various angles, for the purpose of estabhshmg an approprizate technology to
be applied to its control

- The achlevement of the Conference wﬂl also be supphed and made avaﬂabie to the count-
ries confronted wlth the same problem; for thelr benefits. :

- T am confident that the resuli of the Conference will contnbute greatly not only to the
development of measures for control of this parasitic disease, but also to further immprovement
of health conditions of the community people.

As you may be aware, of, the Japan International Cooperatlon Agency has been under-
takmg 30 health and medical cooperation projects in 22 developmg countries aimed at the
advancement of welfare in those countries.

- . Requests. for our cooperanon from the developmg countnes have been mcreasmg in their
number, and have been becommg 1arger in their scope. It is our Agency’s intention to expand
our health and medical eooperatlon programmes in both guantity and quahty to meet these
requests )

- I am sure that through this Conference our mutual understandmg will be deepened and
our friendship will be promoted further.

I sincerely hope that the Conference will be a great success.

1 would like to conclude my address by expressing heartfelt thanks to all those who have
- devoted so much for the preparation of the Conference.

Thank you



ADDRESS

His Excellency Kiyohisa Mikanagi
Japanese Ambassador to the Philippines

Honorable Dy. Jesus Azurin, Deputy Minister of Health,
Drstmgur*:hed Guests Pnends and Parhcrpants

Itisa great honor arrd pleasure for me to welcome you a_!l to this Phlhppme-lapan J oint
Conference on Schistosomiasis Research and Control. “As I understand it, thrs conference has
three important tasks to discharge in'the coming four days. :

" Its first-task is to summarize and eviluate the achievements of the sclustosormasrs research
and: control ‘work which has been: ]mntly undertaken by the Repubhc of the Piuhppmes and
~ Japan together with other related institutions.

Then, you are asked to work out a future plan of the schjstosomras:s control pro;ect in
the Ph:.hppmes and to promiote the development of technology in this field.

- Pinally, the results of: the Conference should be published for the benefit of al] countnes
mterested in the schistosomiasis public health project and to contnbute to the advancement of
the welfare of the people in those countries.

As | recall, schistosomiasis research and control pro;ect was ﬁrst started in Palo, Leyte in
1953, After some discussions and preparations, Japan first extended its cooperation prograrime
to the Department of Health.in 1972 -to ¢ontrol schistosomiasis. -During these years, I have
learned many things about this disease, such as that this schistosomiasis disease is caused by the
parasite Schisfosoma japonicurit which is found in snails called Ofcomelania quadrasi. ‘

It is my great pleasure to leamn that, today, a great deal of knowledge and expeience has
been accumulated.. For instance, establishment of diagnostic methods, development of the
molluscicides of plant’ origins, and improvement:of diagnosis and ‘treatment of the cerebral
schistosomiasis are consideted to be major accomplishunents. To this, I would hke o express
my heartfelt respect to the researchers of this project. :

In concluding my short remarks, let me gmphasize that- t]ns achrevement of research on
schistosomiasis .would not have been made possible without the-joint efforts and sacrifices of
the people concemed of ourtwo countries. I hope that this joint project will continue not only
to promote the health conditions in the Philippines but also to strengthen and enhance friendly
relations between our two countries. .

Let me hope for the success of this Conference, and thank you very much for your kind
attention. : : :



ADDRESS

.Honorable Entique M. Garcia, :
. Minister of Heglth

Excellency, the Japanese Ambassador to the Philippines, Kiyohisa Mikanagi ..
The Director of the Western Pacific Regional Office of the WHO, Dr. Hiroshi Nakajima
Dlstmgulshed Guests and feliow workers in health

oo It 1s an honor to have been mvxted 1o address thlS morning such a dlstmgmshed gathering
of intemational and local experis on schistosomiasis. on the oceasion of the Phﬁlppme-lapan
Joint Conference on Schistosomiasis Research and Control. '

This conference, I am convinced, lerids to the growmg recogmtion of schistosormams as
one of the leading pubhc health problems.

_ Indeed _schistosomiasis is .one of the most- unportant pubhc health ‘problems. in our
country today -Considering its widespread distribution and the segment of population it affects
- mostly. farmers and their families, who in our agricultural-based economy, are considered cur
sconomic backbone - it becomes more impertative that its control be one of our deepest concern.
Qur statistics showed that approximately more than half million people, or about fifteen per
cent (15%) of the four million populatmn exposed in twenty -two (22) provmces are affected
by the disease..

- Conservative estunates place known sna11 mfestatlon at about 46 ,300 hectares of other-
wise produciive. arable lands. .. The acival figire may well be more-and reach to ten per ¢ent
(10%) of the total land area .of the country. These places where schistosomiasis thrive are low-
land areas that are most suitable to agriculture and as such, has placed the disease pmbIem the
primary-sector of concern in' our agriculturat development efforts. -

- We have known to have lived. with schistosomiasis in our country since its discovery in
1906 by Dr. Wooley. Serious efforts to know more about the.disease, however, have been
started not more than three decades ago now with the establishment of a pilot research project
in Leyte in 1952, By shéer dedication and despite our limited facilities then, we have at least
known a little more of this scourge and how to effectively control it. Qur research is still going
on at: present with ‘continuing co]laboratmn of -the government with other governments and
international organizations. -

This experience on control that we have acqmred hmlted as it were, had somehow to be
launched from:the laboratory table to actual field practice, We established our first regional
schistosomiasis control teams in-1961. Further, recognizing the complexities of the nature of
coutrolling the disease, which involved not only health but also infrastructure measures, the
Schistosomiasis Control Council has been created fo effectively coordinate a nationat control
prograin participated in by various agencies of the government.

Although some efforts to contain this problem had been made during the past two
decades, it was only during the advent of the New Society that greater strides in combating the
disease problem - are being undertaken. This was due to the improvement of the country’s
financial and economic situation under the stewardship of His Excellency, The President
Ferdinand E. Marcos. -
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- The Ministry of Health also having recognized the importance of the disease problem,
have lent unconditional support to the control program. This could be gleaned in the schistoso-
miasis budget which increased fourteen-folds in the past seven years from about?O 9 nulllon in
1971 to #12.2 million in 1972.

‘Likewise, funds estimated at no less than ?409 million have peen prowded both from
local budgets and loan proceeds from various international banksfagencies to finance develop-
ment projects which include schistosomiasis control components most especially those tied-up
with Irrigation. These infrastructure investments, which primarily reflects cost for irrigation
development and shall we say, incidentally, for schistosomiasis' control, nevertheless under-
scores the importance the government has placed on the control of the disease. It is thus
expected that whatever amount is alloted to these projects will produce great dividends not
only in terms of agro-economic returns but also in the improvement of the health and hvmg
conditions of the population in the endemic areas,

In the past, our efforts to control this disease had been besieged w1th the prohlblted cost
of the combined health and infrastructure appraoch.

We still want to see an approach which could offer the same or more beneﬁts of controll-
ing the disease at the least possible cost. -This it seems to be the promise fulfilled with the
recent discovery of. the new dnti-schistosomicidal drug, praziquantel. And beyond this, from
the public health’s stand point, also the promise of more accurate dlagnostlc and evaluation
techniques to which advances are now being made.

Judging from its objectives, we are optimistic that this conference - which is glzd 1o
assess and evaluate experience of all concenred in the field of schistosomiasis research and-
control and, on this basis, forge plans for future underiakings - we are confident that'its out-
come will have a far-reaching significance in our efforts to lick the schistosemiasis problem.

We are grateful, indeed, that busy as you were, you have alloted your precious time
and cffort {o be with us to share your experiences and knowledge. It is our fervent hope that
your coliective efforts will bring this conference into a successful one.

Thank you and good day.
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CLOSING ADDRESS

Dr. Alfredo T. Santos, Jr,
Executive Director, SCRS

Distinguished Guests and Fellow Participants

During the last few days, I have witnessed the enthusiasm and interest you have shown in
this seminar-workshop. 1 am indeed happy and grateful for your active participation and your
sincerity in sharing what you know and in giving constructive criticisms and comments which
in whole contributed much to the success of this conferenice.

Our task, however, does nof end here and 1 take it to myself, rather, as a startmg point of
future undertakings in our effort to control schistosomiasis. The recommiendations that resulted
in the discussions have been very enlightening and are very useful as guideposts to direct and
tedirect some. policies relative to schistosomiasis research and control management.  Likewise,
these discussions, -further, confirm our belief that indeed there are more in schistosomiasis
that we need to know and discover to fully understand this problem - not only in the medical
aspect, but also in such diverse agro-socio-economic fields.

1 therefore, would like to reiterate my deepest appreciation to your participation and to
your valuable contributions that have led to the success of this seminar-workshop. :

I thank you.



CLOSING ADDRESS

Dr. Masgham Ito
‘Deputy Director, Medical Cooperation Division,
Japan International Cooperation Agency

Distinguished Guests, Ladies and Gentlemen

It is a great pleasure that the Philippine-Japan Joint Conference on Schistosomiasis .
Research and Control has successfully been completed,

As a member of the Joint Organizing Committee of the Conference, l am very much
satisfied with the outcome obtained in the course of discussions made by the participants from
various fields and institutions, not only from those connected with the Philippine-Japan Joint
Cooperation Project but also from those who in thelr own way want to assist and know more
about the project.

From these results; I hope to get most of the major guxdehnes for the future SChlStOSO—
miasis research and control activities,

Furthermore, T would be very much pleased if this conference will serve as a catalyst or
instrument to hasten further collabordtive works and ventures among different institutions and
agencies to promote integrated offort against schistosomiasis.

Lastly, I would like to extend my heartfelt thanks to all those in one way or another,
made this Conference a successful one. We hope that this will pave the way to a bigger and
continuous cooperation among us to combat and control this dangerous disease.

‘Thank you very much and good day to all.
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_REPORT OF THE WORKING GROUP MEETING

- 1. DIAGNOSTIC METHOD
1.1 1ntreduéﬁon

~ With all the schjstosormasm ‘conitrol activities being unplemented by ‘several mdependent
agencies, standardized methods of dlagnost:c technique should be used in research and surveys.
It is the task of the working group to review and evaluate the different diagnostic methods asa
basis for standardization, taking into considerations the many identified constraints.

1.2 - Methods
121 " Smear method .

Ii was decided by the group that emphasis shouid be on quantification in stool examina-
tions, hénce the direct fecal smear and the ongmal celIophane thick smear by Kato were left
out of the discussion. '

1221 Quantztatwe thick smear (mod:ﬁed Kafo-Katz )

1t was pomted out that since on.ly about 40 m11hgrams of stool is examined, the method :
has a low sensitivity among patients with egg counts 20 and below, aid in a suvey of the
general population, light cases maybe entirely missed. The placing of eosin over the wettable
cellephase cover slip is to provide conirast to the fecal materialy against the egg, so that the
latter could easily be identified.

To increase thie sénsitivity of the technique, it was suggested to examine more aliquots.

1t was decided to study further solunons used in the techmque, such-as Diafix which
can apparently preserve the mlracuimm ‘

122 Concentranon methods
1.2.2.1  Merthiolate-Iodine-Formaldehyde Concentration (MIFC)

It was mentioned that in this technique the iodine was already omitted since protozoan
cyst is not intended to be included in the examination.

The sensitivity of thé technique could be further improved by usmg a stam]ess steel mesh
wire screen and a detcrgent Tween 80 or Tnton X.
1222 Formalin Ether

This technique is considered to be less expensive than and has the same principle as the

MIFC technique. The pH of the formalin to be used should be about neutral to mcrease egg
recovery.
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1.2.3 Serological methods: -
1231 Geldiffusion including IEP .

The Quchierlony test is simple to perform and has the advantage of being able to dis-
tinguish false positive. This method was deemed a good technique for the further evaluation of
therapy. In human schistosomiasis, the counterimmuno-glectrophoresis appears to be consider-
ably more sensitive than the Quchterlony test, However, further investigation will be necessary
to distinguish the false posuwe of this test before bemg used for diagnostic purposes.

1.2.3.2 C'trcumayal Precipirin _Test { COP?_ )

The filter paper and plasma COPT techniques were discussed, The use of plasma, since it
is undiluted, is definitely much better than using a diluted serum in the case of the filter paper
COPT, 1t was emphasized that generally, the results of the filter paper COPT can be comparable
‘to that of MIFC and can still be useful in areas where the heparinized capﬂlary tubes are not
available.

When. usmg the plasma COPT the standardmatwn of the antigen and the readmg would
be necessary. It was, likewise, emphasized that vacuolated reaction would mean. a recently
acquired infection. _

It was recommended to standardize the preparation of egg antigen. and preferably to
come from one source. It was pointed out that propérly stored and used lyophilized egg
antigen may remain reactive for as alongas 15 years, The storage and use shonld be properly
designed to prevent moisture from affecting antigen quality. :

1233  ELISA

This technique has many-advantages such as the number that can be examined in one day,
its h.lgh sensitivity, and can be a quanfitative procedure
For treatment evaluation purposes, this technique can be used since ELISA reactions
became weakened ten weeks after the initiation of treatment with amoscanate in an animal
experiment. . '
It is felt that this technique has not been sufficiently studied. Field application is not
" recommended at this stage. :

1.234  Fluorescent Antibody Technique (IFA) using cercarial antigen adhered to the slide
Fhis method has high sensitivity, s.unple and can be quanutated but will need a CO!’I.]U‘
gated antisera and a fluorescence microscope.
Itis felt that IFA technique needs further study
1.23.5  Radio-Immunoassay (RiA})

. ‘This was imentioned since it maybe more'_sp,eciﬁc: than ELISA and will remove the factor
of subjectivity in reading the results.
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However,-disadvantages such as high cost of equlpmeﬂt mamtenance of specml facitities,
and risk of spreadmg radioactive substance should be taken into considerations. .

1.3 Geneml Conm_clera_tlons

‘After the process of review and evaluation, it is the consensus of the group that these
diagnostic methods have ifs problems and deficiencies - and, therefore, a need for further
refinement is suggested.

It is further suggested that: .

a) a quantitative techmque should be used for evaluatlon of treatment

b) procedures {o be standardized; . : _

¢) acommon criteria adopted for reading and 1nterpretati0n of results and -

4 a sustained training program for labmatery and field iechnicians be conducted.

2. CHEMOTHERAPY AND CL!NfCAL STUDIES

Objectwes of the report in t}us group are: :
1. To.review the characteristics of the chmcal mamfestation of schistosomiasis in the
~ Philippines: :
2. To evaluate the exastmg drugs used in the treatment of schlstosomlasns
To evaluate the present status of the development of new drugs. .
4. To recommend or set up pohcies in the paras1tolog1ca! and clinical evaluatmn of
new drugs for schistosomiasis,

w

2.1 Charactenstms of Clmlcal Mantfestatlons of Schlstosormams in the Ph1hppmes

2.1.1 'Clintcat sludy- éf éereb_fai and hepatospiénomega_ly cases assisted with scﬁistosomi&sis
in Leyte o : o

Since 1975, we have been studying the clinical symptoms of 75 patients with central
nervous symptoms and 78 patients with hepatosplenomegaly.and their electroencephalogram. -

As for the’ chmcal features of the cerebral schistosoiasis, 71 patients showed the paro-
xysmal disease Of the 71 patients, 52 showed convulsion, 13 showed psychomotor seizure
and one aitomatic seizure. S8 patients or 82% of the pamxysmal disease group showed the
localize lesion of the:brain. The late onset paroxysmal diseases were present in.49 or 69% of
the group. There were 51 patients having attacks more than once a month and they represented
72% of this group. The results of EEG was normnal in 24 or 32%, bordertine in 13 or 17% and
abnormal in 38 or 51% of this group. The characteristic. abnormal findings of EEG was the
random and pamxysmai slow waves with asymumetry in the background thythm of diffuse. alpha
_pattern.

In 78 patxents wnh hepatosplenomegaly, the satio of male to female was 75 to 3 and
most . of the males were below 20 years old. Abdommal enlargement occurred within 3 to 12
months after the appearance -of bloody mucous stools. The clinical time span was less than 3
years.in 86%; as the prognosis of this group is poor. Hepatomegaly was located in the center of
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the epigastrium, being symietrical in the tp of the ensiform process. All-30 patlenis who
underwent blood examination revealed marked anemia, ‘5 had slight liver impairment. "EEG
findings were nofmal in 63 patients, borderling in 10 and abnormal in 5. There was no case
with neurological manifestation. Theie were 12 family cases in these subjects, and the type of
the abdominal enlargement was almost similar in the same family except one group.

2.1.2 Discussions

A.Genéral Physical Condition

1) Heights and Weights -

As reported by Lewert ef al, the helghts and welghts of mfected individuals are less than
those of the uninfected members of a population in San Antomo, Basey, Samar and are signifi-
cantly less than average figuse for Filipinos. -

2) Sexual Development ' '

. Among young infected mdmduals, there is a delay of menarche, and amenoirhea and
undeveloped secondary sexual characteristics. It was observed that after extracorporesi heme-
filtration, some patients developed secondary sexual chardctenstlcs

3 Hepatosplenomega]y : : :

Discussions on which fobe ‘of the liver undergoes initial enlargement led to the observa
tion that commonly, it is palpable below the xyphoid process, but later as it undergoes a
decrease jn size, it has a tendency to shift to the right side below the RMCL. Hepatosplenome-
galy usually develop 2 -3 years after mfectlon (Hayashi etal )

‘4) CNSSymptoms - : D

In the" diagnosis of cerebral sc}nstosonuasxs, hlstory of exposure to endemic area, stool
and unmunologle examinations for 8. jeponicum are main considerations. A detailed family
and clinical history should be taken to differentiate 1t from genuine epilepsy and brain fumor.
The seizure pattern of cerebral schistosomiasis suggests a localized brain dysfunction and mani-
fests as either a Jacksonian or psychomotor type, occasionally progressing to grand mal. Usually,
there ‘is late onset of neurologic symptoms, frequently after 20 years of age.  In epilepsy,
an early onset is observed. The typical EEG finding in cerebral schistosomiasis is a “diffuse
alpha pattem {not found in brain tumor) with slight asymmetric theta waves remarkable in
posterior and teriiporal leads. Seizuse dlscharges are charactenshcally absent, unlike in epilepsy
where'it is'a’ common findmg Paragonimiasis can be raled out by the absénce of a history of
. respuatory symptoms and ova in the spuium and by sero-diagnostic tests Lastly, a therapeutlc
response is often‘obtained after antischistosomal therapy:

-~ In the absence of adequate and complex laboratory facilities, the EEG pattem should be
correlated ‘with the laboratory and c]mlcal ﬁndmgs to conﬁrm the dlagnosxs of cerebral
schistosomiasis. - .

" The worldwide distribution of epilepsy is 0.3 - 0.5% wh:ie in'Palo, Leyte the prevalence
rate of individuals with paroxysmal disease is 1.1%. This rate which is 2 to 3 times higher could
be attributed to exogenous facto:s sueh as endemicity of S, }apomcum in ﬁus area.

B. Mental Conchtlons . :
' A’ thesis report on the poor leammg habits of mfected individuals was noted.” However,
further studies on miental status would be difficult as it will require a large sample because of
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many variables. Besides, advice from professional group as psychiatrists, ete. would be needed
if accurate obsetvations are to be attained.

C. Allmentary Tract
Dysenteric symptoms are significantly more frequent in the inifected than it the umnfected
individuals and this frequent is related to egg output as reported by Lewert ef al,

D. Lungs
In autopsy cases (Pardo de Tavera) schistosome eggs were actually recovemd from lung
tissues. Hence, there is a possibility that pulmonary schlstosomlams particularly when occurring
concomltantly w1th PTB is being rmsdisgnosed .

E K_tdneys ‘ :
Urmalyms ﬁndmgs of mfected cases are usually nonspecific.

Recommendatlons :
In cotiducting studies on- cerebral sch1stosomlas1s, there should be a control group in a
non-endemic area in order t0 obtain more conclusive and accurate observations, -
2.2 Evalation of Existing Drugs
2.2.1 Stibophen
Parenteral drugs are all antimonials. Fuadin or stibophen has 78.2% cure rate. - With
48.6% negative conversion rate and 96.2% egg count reduction six moriths after treatinent but

hlghly foxic ai a dose of 1 ce per 10 kg body weight given at every other day with maximum
S5c¢e per mfecnon '

222 Astiban

Astiban® administered intramiiséularly as’ a 10% solution at a dose of 10 mgfkg body
weight every other day for 4 days shows 79% to 90% cure rate but with severe toxic reactions
and one death after the 4th dose has been reported.

223 Sodium Antimony Dimethylcysteine Turtrate

Sodium antimony dlmeﬂiylcysteme tartrate has 100% cure rate but reversible- myocardlai
injury has been observed in 9 out of the 10 cases treated

22.4 Dehydroemetme tablets

Oral preparatlon agamst S ]apomcum arc dehydroemetme given at 2.5 mg per kg body
w1eght per day for 20 days is achve in suppressmg egg excretion. :
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225 . Hycanthone
Hycanthone at 2. S mg per kg body welght per day for S daysis shghtly actwe
226 - Pararosamlme Pamoate |

Pararosaniline panioate, a derivative from gentian violet has mild side effects and 87% cure
rate during 1st 3 months after admindstration.

2;2.7 . deazole (Ambzlkar}

Imua] studies on mnc!azole usmg 10 - 15 mg per kg bod_v welght per day for 24 days
resulted in 78.8% stool negative conversion rate 6 months after treatment. Another study using
the same dosage for 10 days showed 28.6% stool negative after I month and none- after 6
months.. Further studies of the drug at the same dosage for 10 days repeated every 3 months
for 9 months resulted in 31% stool negatives after 6 months. ‘Because of the high incidence of
side reactions and the long duration of treatment, there was a high drop-out rate in the various
studies. The most common side reactions were headache, atidominal pains, dizziness, and body
weakness. The most alarming was neurotoxic in nature i.e. haliucmatmns, insomania, convul-
sion and psychotic behaviour. S

2.2.8 Discussion on Blas paper

Dewormmg w1th the use of combantrin or pyrantel pamoate was done prior to Ambilhar
treatment. Dewormmg was not’ actually for treatment of schlstosonfuasm, but to, see whether
the abdommal reactions such: as naused, vomitting and abdominal pain can be reduced, Half of
-the cases in ope trial were dewormed and the other half were not dewormed. The results were
then compared as to their reactions to niridazole treatment. Valium and phenobarbital were
“given for symptomatic relief of hallucinations and convulsive seizures. Patients were followed
up for 6 months after tereatment for effect on S, japonicim egg. The suppressive dose of
niridazole was thought of in order to reduce its sxde effects. No determination was done for
effect of suppressive dose on the trangmission of the disease.

In praz:quantel ireatment, patients were divided into dlffercnt groups based in theiregg
counts, No other stratification of patients was done before treatment. All ‘patients were
without hepato-splenomegaly.

229 Chemoz‘herapéutic studies on cerchral schr'stosomiasis .

In summary, 56 patients of 71 cases of suspected cerebrai sc}ustosomlams with paroxysmal
symptomis were treated in 1975 and fo]lowed—up 1% years later. - :

In the 31 cases treated with Fuadin (28) niridazole (3); seizures. dlsappeared in 20 or
64.5% and EEG improved in 16 or 51. :6%.Eleven (11) patients who had continued seizures
even after antischistosomal therapy and 10 patients without antischistosomal therapy received
anticonvulsant drugs. Of these 21 patients seizures disappeared in 12 patients, improvement
‘noted in 6, but no change in EEG findings was observed. Carbamazipine was apparently effec-
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tive for the psychomotor type, while a combination of DPH and phenobarbltal seemed to be
effective for the Jacksonian type,

Antischistosomal therapy is apparently effective in early cerebral cases and appdrently
has 2 direct effect on the granuloma formied in the brain. In chronic cases, where EEG is
exceedingly abnormal and seizures are uncontrolled, proper anticonvulsant therapy should be
maintained: More cerebral cases are bemg treated with praznquantel and initial encouragmg '
results were obtamed : - : :

Recammendahons for Fx.lstmg Drugs (2 2. 9) S
Existing drugs, especiaily Fuadia and niridazole although observed to have toxxc effects
and some deficiencies should not be totally phased out due to posslblllty of emergence
of resistant strain of S. japonicum against the new drugs. o

2.3 - Present Status of }}_evelopment of New Drugs in Their Evaluation
23.1 - Amoscanate
23.1.1  Amoscanate in exper.rmem‘al ammafs

: A new sch:stosomwzdal compound 4 1soth.ncyanate4 mtro d:phenylamme was lethal to
Schistosoma japonicim in vitro at a concentration of 0.015 mgfmi for 120 hours: In mice
experimentally infected awith a Philippine strain of .S, japonicum, the drug administered as a
single oral dose of 20 mgfkg, produced a complete parasitological cure. More than 95% réduc-
tion in adult worms was obfaired when treated with a single oral dose as low as 5 mg/kg. Mice
treated. with a curative.dose of the drnig tended to gain weight after treatment, while untreated
control mice lost weight. Although no schistosomicidal effect was seen agairist 1 week juvenile
schistosomula, there was no apparent difference, in the susceptibility of the parasites-to the
drog when the age of infection varied bhetween 3 and 5 weeks, ~The efficacy of the drug was
likely to be slightly higher with a diluted form (0.8 mg of the active Ingredient per ml of
vehicle, 1% cremophor El and 25% glyéerol) than with a concentrated form (40 mg of the
active ingredient per mil of vehicle}.

In rabbits, the drug caused a worm reduction of 93.2 - 100% when treated with a single
oral dose of 20 mg/ks. No indication ofa higher suscepnbﬂlty of female worms than of males
was observed in §. ]apomcum infected rabbits; .

2.3.1.2 Amascanate in fzght fo. modemte human in fecﬁon

Amascanate was tued in Palo Leyte at doses of 20 mgf’kg, 40 mgfkg and 60 mg[kg in 10
20, and 20 patients respectively.. . Follow-up stool examinations 6 months after. treaiment gave
egp reduction rates of 61,90 and 89% and stool negative rates of 0, 33, and 353% for those given
20, 40 and 60 mg/kg respectively. Reactions were generally mild to moderate (97.5%) and
severe- (dizziness and vomitiing and jaundice) in only 2.5% and only. in those that received the
higher dose of 60 mg/kg Overall efficacy is fair. - : :
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2.3.2 .- Praziquantel {Bﬂtricids)
2321 szrquantel in I:ght to modemte human mfectmn

Efficacy .md toxxcxty of pramquantel Was assessed in 86 patlents ata smgle dose of 50mg]
kg and a dose of 60 mgfkg given'in three doses at 4 hour intervals. Reactions were generally
mild, Severe teactions consisting of abdominal paia and hyperpyrexia occurred only in those
receiving the single dose. Efficacy was very good with egg reduction rates of 98.7 and 94% and
stool negative rates of 75.8 and 53.8% for those that received the - d1v1ded and smgle dose
respectlvely - . : .

2322 sziq:iah tel in hepa:o;spienic caseé.' :

: 'I‘hjrty e1ght (3 8) hepato splemc cases of schlstosomlasm were given a one day treatinent
course with praziguantel in Leyte. One group received a single dose schedule of 1 x 50 mg/kg
body weight, the second group, a, dmded dose of 3 x 20 mg/kg body weight at 4 liour 1nterval
‘and the last group, received placebo.

.No clinical or encephalographic evidence showed central nETvous systemn irritation neither
adverse effocts referrable to various organ systems wére noted.  Side reactions were generally
mild“and transient. ‘The sixth month' post-treatment stool follow-up showed: parasitological
cures of 83 3% and ‘72 0%, and egg reduction rates of 97, 1% and 89. 7%, respectwe]y

2 3 2 3 : Praz:quantel in expemmental mice

Praz:quantel at dose of 3 1 to 600 mgfkg wnh 6 weeks infeetion resulted in deaths of 17
out of 20 mice. Deaths occurred within 2 3 hours in 14 mice, after 7 days in 2 mice and a&er
8 days in one mouse.- .

Drug administered to mice with 25 - 35 days mfec'aon at a dose of 3(}0 to 1,200 rnglkg

“in one day resulted in one death out of 17 mice within 50 minutes after ireatment.

233 . Dz‘seﬁs&ion

The use.of placebo in the initial trial with prziquante] was necessary fo allow a more
- careful assessment, specially of drug reiated toxicity and to a lesser extent efficacy since egg-
.output normally fluctuates.

Disturbing observations of what- appears to be remfecﬁon among 6 apparently successful-
. ly treated patienis who were stool negative and when hepatomegaly has subsided one year afier
treatment . developed acute ' manifestations: of dysentery and progressing to . hepato-splenic
disease with one death 2 years affer {reatment suggest the possibility of loss of premunition. I
eventually substantiated by follow-up of the other treated patzents there may be a necesszty to
give sub-curative doses to maintain immunity.-

The question ‘of whether to give praziquantel to the populanon at nsk or- only to con-
firmed cases in communities when prevalence is high; as is being done in Brazil, was raised.
While  cost may be an overndmg factor, there may be cultural and ethxcal consideration against
treating total population at risk. :
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Recommendation - : : Ce L
1. Stady. possrble interactmn of prazrquantel wnh other commonly nsed drugs especial
-+ 1y anti-tuberculosis drugs. . :
‘2. Follow-up of patients treated with’ prazrquantel under Phase ll f()r several years as to
status of egg infensity, clinical- mariifestations, liver and/for spleen’ ehlargement; o
answer questions related to premunition among previcusly stool negative patients
and duration of significant egg reduction among those remammg pos1t1ve after
treatment. '

3. Conduct survey of hetbs used by herbolanos to treat schistosomiasm and/or tape-
worm infection and écreen in experimental animals for possrble antr schistosonral
actmty, in view of high cost of praziquantel, - -

4, Conduct further studies on praziquantel in mice with appropnate control,

2.4 Parasntologrcal and C]mrr:al Evaluation of New Drugs

Dlscussmn and Recommendatron C :

For the detefmination of the paiasifological efﬁcacy of a fiew drug, consrderatlons shou]d
be started: with the selection of subjects. - Patients for drug studies should be with light to
moderate infection and be in the pre- hepatosplemc stage in order to get a valid and comparable
resulis with previous drugs. The parareters to be employed ‘will be stool exariiination of two
consecutive stool sample and for each stool sample a-quantitative examination should be done
on two aliguots using Kato/Katz techniques. Egg hatching technique using the Faust Meleny
technique should be an added parameter to determine egg viability before and after treatment. -
Concentration téchinique (MFCYis to be perfonned if negative by Kato/Katz during follow-up.

In the clinical evaluation, proper doctimentation of findings should be emphasized. ‘The
clinical improvement of pdtients during the post-treatment examination should be compared to
pre-treatrnent complaints.

For drugs found to possess high parasrtologrcal Clres, lorrgrtudmal follow-up for serveral
yeass on the effects on subsequent reinfections should be studied further since these people are
living in highly endemic areas.. The immune system of the patrent may ‘be affected when a
complete parasrtologrcal cure is attamed :

3. SNAIL ECOLOGY AND MOLLUSCICIDE
3.1 Ecaiogy
3;1.1 Migration and dispersal
Drspersal is itrﬂuericed by light, r.rarrrperatuté Tuimidity, current and barriers. .Th'e réﬁléce-

ment of individual snails in a habitat is due 1arge]y to mrgratron whlch in tum 1s mﬂuenced by
fluctuation in water level .. P .
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312 Dzsmbuncm and habzmt .

Geographlcal dlstnbution is related to topogiaphy and ramtall Among the places in-
habited by O. quadrasi are the following: (1) flood plain forest and swamps, (2) ricefields,
{3) streams, (4) small swamus or pockets, (5) road dltches and borrow pits and {6) irrigation
canals .

Discussion.and Recommendatlon
It was pointed out that dispersal and migration piay an unportant role in the repopulation
of snail areas where the density has been brought down by snail control measures.
The group recommends that studies be undertaken on the dispersal of young snails which
are entirely aquatic and may be passively carried by the water current to outlying areas.

3.1.3 Preference of sampling method

There is no slgmﬁcant difference in efficiency between the filter paper method and the
tube method of snail sampling. ‘The former method can also be used in sampling deep water
habitat while the latter cannot. However, the filter paper easily disintegrates when wet and
maybe completely consumed by other species of aquatic snails. _

The group reconmlends the use of either method dependmg on the type of habitat,

314 Determmaﬁon of sample size

" The methdd of detemu‘niag sample size based on diépersion. iﬁdex,provides the mathe-
matical basis. For practical purposes, however, the group recommends the continned use of
the SCRP procedu:a of sampling every five meter interval and taking 2 minimum of 30 samples.

3.1.5 C’ompamnve study of snil densities

For compansan of snaﬂ densmes, use of the regular meﬂmd for companng two ant%unetsc
means of snail densities by z-test would lead to a wrong conclusion since snails are distributed
unevenly, Therefore, for the significance fest like the f-test and the analysis of variance, snail
count (x) per sample should be transformed into y = log (x +0.01), thereafter transformed
count (y) shonld be used to reach the correct result.

3.2  Moluscicide
3.2.1  Evaluation of molluscicides of plant origin

The - molluscicidal activity. of: Gégo'(Entada phasecloides), Tuba (Crofon tighum) and
TLbang bakod (Jatropha curcas) were tested. in the’ laboratory using the immersion method
(Komiya ef af, 1962) on the adult O. quadrasi, -

The Gogo ethanol extract gave 1.Cso values of 5.8 ppm and 3.6 ppm for the first and
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second test, respectlveiy ‘The potency of the extract was less‘affected by sun]ight and water
hardness than was NaPCP. However, it-was found to be piscicidal.: o

The crude extract from Tuba (Croton tighin) seeds gave an LCsy value of 0 87 ppm
against adildt O, guadrasi. In field trfals, a satisfactory. kill more than 90% ‘mortality of snails
was obtained with the dose of 4.- 8 g/in?® of the crude seed, indicating that exposure 1o the sun
played but a small part in the reduction of molluscicidal activity of the seéd.

The crirde extract from Tubang-bakod (Jatropha éureas) seeds gave LC s0 and LCq g values
of 25.5 ppm and-48.5 ppm, respectively, against adult Q. quadrasi, In limited field tests, how-
ever,-the crude extract was as effective as Tuba. Tests also showed that piscicidal concentration
was much higher than that needed to kill thoe snails. Additional advantage 1o be considered is
that Tubang-bakod is much more abundant than Tuba in the Philippines.

3.2.2 - Discussion

The group sees the need to undertake more intensive studies on molluscicides of plant
orgin. These studies should take into consideration the biocidal properties as well as the other
undesirable effects that any molluscicide may exert on the eavironment.

Recommendatwns :
1. Study of the sesidual effect on sugvivor snails, -
- The observation should last” for one month and must mclude res1dua] effec!s on

physmloglcal processes of snails: :

2. Continue large scale study on Tubang~bakod in- the SCRP Palo usmg the crnde
extract. Further studies should be carried out to determing its active ingredient.

3. The group strongly stiggests and recommends that snaill control is still a vital part in
the control of schistosomiasis in the Philippines inspite of the discovery of a new
drug against the disease because of animal reservoir hosts. The foci of infection will
still pose a problem to the population for one canrot prevent the people from
getting reinfected. :

4. EPIDEMIOLOGY AND CONTROL
4.1 Survelllaslce |

The group adopted the deﬁmtmn of surveillance by the WHO Study Group on Survelllance
of Tropical Disease, Atlanta 27 - 31, March 1978 as “the continuous scrutiny of the factors that
determine the occurrence and distribution of disease and other conditions of ill health. Surveil-
lance is essential for effective control and prevention and includes the collection, analysis,
interpretation and distribution -of relevant data for action.” . Thus, to carry out an effective
surveillance for schistosomiasis under this concept, it is necessary -to have the following:
1) systematic and well-organized methods of case finding using standard, simple and relishle
diagnostic techniques; 2) an adequate knowledge of the transmission dynarmics of the disease;
3) a good understanding of the habits, practices and social attitude of the iphabitants; and
4) full cooperation and participation of the community, particularly in the collection of speci-
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men and other relevant epidemlologtcal data. :

To be able to cover sufficiently: the target popuiatmn samphng must be undertakeu at 3
time when most if not all of the household members are at home, and this meang either early
in the mommg or 1ate in- the afternoon or. OR A%ty pre- ar:anged day. Thisis partxcutarly true and
important in "blood sampling. For stool colléction, it is also equally important to see personally
the head of the family or any responsible member who shill receive the instruction how to
collect and place the specimen in the distributed boxes which shalt be coliected the following
day(s). This procedure will avoid the possibility of sampling only those left in' the house during
daytime who are usually smail chﬂdren and househelpers and who are the least exposed sector
of the populahon

‘The grotip also recommended the trammg of the local personnel of the Rural Health
Unit (RHU} in- surveillance procedure. so that they can easily take over the responsibility in
the event that the Schisiosomiasis Control Team (SCT) which is presently assigned to these
surveillance activities, is transferred to other localities.

4,2 Metheds of Case Finding

The present methods of case finding which include the examination of representative
samples of the population to determine infection rate and the detection of cases for treatment
either by a house to house survey or by routine laboratory diagnostic consultation among those
who voluntarily come to the center for diagnostic purposes will have.to be improved. First,
it is essential that there should be standard and simple diagnostic techniques that can easily be
mastered by the technicians in order to obtain comparable and reliable results. .Secondly, there
is a recognized need fora central monitoring unit to develop a registry for sch;s_tosom1as1s cases
so as to avoid over or under reporting.. For this purpose, it is imperative that active coordina-
tion and cooperation among health- agencies operating in the endemic locality be developed to
insute a free flow of information regarding cases found which shall all be reporied to the central
monitoring unit: which ideally should be the RHU..- Moreover, a system of recording has to be
devised such as the use of individual index card to bekept by the RHU.- A consolidated list of
all newly discovered cases in the municipality shall be submitted regulary by the RHU to the -
Provincial Health Office (PHO) which shall be the central monitoting unit-for the province.
The PHO in tumn subinifs a consolidated list of cases: found in the provmce {o the Regional
Health Office (RHO) which shall be the central monitoring unit for the region. - On the national
level, the Schistosomiasis Control and Research Service shall be the repository of all tecords
for case finding from all endemic areas, The RHU, likewise, musi make its record of all regist-
ered cases available at all times to the SCT for cross- checkmg In this way, the old.and new
cases can be casily sorted out and a rehable 1eglstry of schistosomiasis cases can be obtained
at anytlme . - : :

4.3 : Transmission Dynamics: various factors influencing the danger of infections. -
4.3.1 - Man water contact

. Farmers and inland fishermen are the occupa_tional grbﬁps who frequent bodies of water
and because of the nature of their livelihoods, their contact with water cannot be-avoided,
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Consequently, among the various ‘occupational groups studied; the highest infection: Tate s
observed among the aforementioned . occupational groups. Howesver, for infected individuals
who 4re neither farmers nor fishermen, studies should be made as to which bodies of water they
frequented and why. In othér words, more studies on water contact of peoplé in the endemic
areas .should ‘be undertaken to pinpoint sources of infection. Meariwhile, efforts shiculd be
directed to protect children, who are the vulnerable group, from acquiring the infection through
a systenmiatic and sustained health education by their teachers. A parallel health ‘education
program on sChistosomiasis control and prevention for parents has also o be carried out.

432 - Defecatron habits and sites of defecanon

tudles have likewise been suggested to find out the defecation pattem of the peopie the
sites they usually like to defecate and the reason(s) for this. Defecation habits may not be
changed, but it can be inodified. ' : -

4.3.3 Sites o f snmI habitats in realtzon to drstance to the popuiahon center

- Detennining the snail infested areas and the extent of the area where the people will be at
risk of the infection is necessary in order to formulate necessary safeguards for the people. - The
use of sentinel mice may be able to identify the danger zone and this must be demonstrated to
the people so they will be convinced of the risk. Danger zones must be clearly identified and
marked for all people to see.

43.4 Reservozr hosts

The fact that S. japoricum in the Philippines also affect animals which serve as reservoir
hosts, an adequate information as to their role in transmission must be made available to all
concerned so that everybody shall participate in preventing stray animals. It should be men-
tioned that as chemotherapy becomes available for all infected individuals, reservoir hosts will
be playing a more imporfant role in transmission than before.

4.4 Choice of Control Measures
a4.4.% . Snail control

The.present method of controt by-the agro:engineering methods such as drainage, clear-
ing, ponding in areas that cannot be drained, filling if mategials are available and scientific rice
fafming isvery effective. However, due to the high cost of implementing these methods, it is
necessary that their implementation be tied up with development projects such as the NISIP
program. . In this-connection, it is worthwhile to conduct studies on the effect on snails of the
velocity and variation of water levels in irrigation canals as well as the height and shape of the
canal. There is also a need to continue the study of the mol]uscmu:lal actmty of some }ocal
plants to discover cheaper sources. ;

Mollusciciding as a snail control meagure has limited use since it is not effectlve in un-
cleared areas. This, plus its kigh cost necessitates that if be used only as a terminal ‘measure
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-fo}lowmg the institution of agro-engineering measures or in pockets that are difficult to drain,
4.4.2 Ckemotherapy

The primary purpose of chemotherapy as a: control measure is to reduce transnnssmn by
stopping: o reducmg egg production and secondarily to improve the clinical condition of the
patient.” The success of chemotherapy as a control measute however depends on the, availability
of a safe and effective drug that can be given orally for a short period and relatively cheap. An
important consideration in chemotherapy is ‘the choice of whether to treat every discovered
infecied case or to carty a selective mass treatment to include only a segment . of the population
that is responsible for transmission. Another consideration is the frequency of treatment neces-
sary to obtain both beneficial public health and clinical effects. :

Tt was mentioned that assessment of the.impact of chemothempy alﬁne in the control of
sc:lusf.osomla,sm is difficult to assess in the NISIP Project in Leyte since the four-pronged ap-
proaches of control are being implemented. Nevertheless, there is an opportunity to test the
effect of chemotherapy alone as a control measure in selected areas in Samar since no oiher
conirol measures are proposed there, except chemotherapy.

443 Enviromnental sanitation

Discussion was made on the different activities being undertaken in improving sanitation
as preventive measures such as the construciion and use of water-sealed toilets, prevention:of
stray animals, construction of footbridges and provision of safe water supply. The group felt
that these measures are necessary and must be pursued whienever resources are avaitable. It was
eraphasized, however, that the success of these measures will depend on the people’s active
involvernent and participation so that a vigorous and sustained healih education program must
necessarily proceed and accompany the environmental sanitation progran.

- 4.5 Social Atfitude

Certain social attitudes of the people often t:mes slow down public health pm]ects because
people place a low value on health as compared to other basic needs. For instance, it is com-
monly observed that a good number of households without foilets have radios or even televi-
sions. While it was pointed out that people in certain instances who are only renting the lot
may want to construct toilets, but the lot owners do not allow them to construct toilets, For
some others, the 1eason for not constructing or using water-sealed toiles is either the lack of
adequate water supply to flush the toilet after use or the inconvenience of fetching water,
especially if the source is quite far. Many really do not see- the relationship between toilet
construction and utilization to the control of fecal bome diseases. Culture of the people has
also to. be considered in -changing undesirable social attitudes since certain pracilces fulfili
socialization needs like washmg together in rivers. : :

4.6 Commumty Partmpatmn

Social preparation of the community is .essential in oider to develop an awareness and
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understanding of the objectives, ‘activities and benefits of the health projects to ensure active
community participation and involvement. This necessarily involves the establishment of good
understanding and refationship with community leaders who should first be informed of the
objectives of any health program, their importance and the benefits to be derived by the people.
This way they will be able to understand well the program and can help much in informing
the general public and when rapport is established between the health personnel and the inhabi-
tants, better community participation can be expected.

In generating community participation, educational, economic and social levels as well as
beliefs, values, political structure and relationship of psople should be constructed. To ensure
community participation and sustained support, a multi-pronged approach using the different
strategies like person-to-person healih education in the clinics and health centers; group approach
such as barangay meetings and assemblics, mass media like print, radio and folk media must be
developed to complement and supplement the first two.

4.7 Health Edvcation

The value of health education in public health programs is well recognized. Studies on
Knowledge, Attitude, Practices (KAP) are available for planining a health education program.
The most recent and relevant to schistosomiasis is the KAP study in Leyte by the Institute of
Public Health, University of the Philippines. Implications ean also be drawn from other studies
conducted in the past. However, there is a need to make in-depth studies on water behavior
and other psychosocic-cultural factors so as to improve health practices of people and to serve
as a basis for planning an organized and systematic health education component for a schisto-
somiasis control program.

4.8 Future Prospect on Schistosomiasis Control - -

There exist a number of effective control measures which usually are used concomitantly.
Which of these measutes should be employed will depend on the local situation, in particufar
the economic factor. In areas where a development project is in ‘operation, every effort should
be exerted to insure that a schistosomiasis complement be included not only to prevent the
spread of the disease, but also to improve the health of the people. Praziquantel appears to be
a good chemotherapeutic agent and: probably as costs improve and reactions minimized, it
would be one of the main conirol measures to beused: Evaluation of all measures need to be
undertaken in particular the use of incidence ‘and prevalence ﬁgures snail densities, snail infec-
tion rates, the use of sentincl mice and snails’ etc.

The necessity of a built-in training and refresher programme not only for new but also for
old health personnels in endemic areas is emphasized. Regular checking of laboratory profici-
ency, the preparation of training #nd other manuals on schistosemiasis should be done. Lastly,
the involvement of the rural health infrastructure which after all will remain in the community
long after the special programimes are terminated should be done from the very beginning. The
need for promoting and strengthening the present interagency or ministerial collaboration
shuold be continued. With the full development of the above-mentioned activities, the future
prospects of schistosomiasis control is the Philippines seem to be bright and encouraging,
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o : “AN EVALUATION OF -
" THE MODIFIED THICK SMEAR STOOL TECHNIQUE :
FOR THE DIAGNOSIS OF SCHISTOSOMA JAPONI(, UM INFEC’I‘ION

Bayand L. BLAS
Scfustosomms:s Con trol zmd Research Pro;ect Palo, Leyte

A comparison of the modified tluck smear stool techmque was made wath the merthio--
late-formaldehyde concentrahon_ {MIFC) - technique in several places. It showed varying
results, This may be: explained by the difﬁculty of diagnosis based purely on the egg shetl,
which is not present when the technique is used for the dlagnoms of 5. mansoni infection since
the spine of the egg shell is more prominent. -

The difficulty of diagnosis based pUre]y ona shell structure has been conﬁrmcd by about
15% positives by the Kato-Katz among plasma COPT negative individuals and by the difference
in diagnosis by well trained technicians using the Kato-Katz techmque or its modlﬁcatlon aris-
ing from the results of the workshop in Sorsogon. - o :

Dr. Abear (SCRS, Mamla[MOH)

From the paper presented, especxa]ly fmm Table v wherem there was quite a variatmn in
the interpretation of the technique in the diagnosis of the different epg shell, 1 can only gather
from them, how.unexperienced and untrained they are with technique. This is important
because this whole thing actually boils down {o one problem, that is the rehahmty of your
technicians. .

Dr. Blas (SCRP, Palo/MOH)

These are the technicians that were trained at the Institute of Pubhc Health, They are
expert technicians at Palo. . . : ] .

Dr. Burio (SCRS, Mamla/MOH)

You have mentmned that shel] structures of 5. ]apomcum egg cannot be dlslmgmshed
from other eggs; but you have not mentioned that the size, shape, thickness of the sheli of S
japonicum are different from other egg such as.Ascaris and hookwomns. The presence of misaci-
divm is just one of the critéria in identifying Schisiosoma egg. Eosin is used to provide contrast
to the fecal materials against the egg, so that the latier could easily be identified.

Dr. Blas- (SCRP Palo/MGH)

Size and shape of S. ]apomcum egg vary dependmg on how 1t is viewed, whether 1t is seen
at the top or on its side. 14 may, thesefore, be rounded or oblong. The presence of miracidium,
therefore, to me, is the best criterion for the diagnosis. Others may indicate only that it is &
Japonicum egg, but one cannot be certain that it is.
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DETECTION OF ANTIBODIES IN SCHISTOSOMIASIS JAPONICA
BY ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA)

" Hafime MATSUDA!/, Hiroshi TANAKAY), Bayani L. BLASY,
Julian S. NOSENAS?/ and Alfredo T. SANTOS, 3r.%/

1) Department of Pamsatology, Institute of Medical Sczence Umvem!y of Tokyo,
" Tokvo 108
© 2) Schistosomiasis Control and Research Project, Ministry of Health, Philippines
3} Health Component, National Irrigation Systems Improvement Project, Philippines

Smce the ﬁrst report of enzyme—hnked lmmunocorbent assay (ELISA) in the quantitation
of specific antibodies by Engyall and Perlman (1972) this technique has been applied for the
detection of antibodies in Trichinella spiralis infection (Ljungstrém et al, 1974; Engvall &
Ljungstrom, 1975), malaria (Voller et al, 1974), Chagas® disease (Voller ef al,, 1975), toxoplas-
mosis (Voller, 1976} and schistosomiasis mansoni {(Huldt ef al, 1975; Deelder et al, 1977),
ELISA was also used to study S. japonicum infections (Tanaka et al, 1979).

The present study deals with establishment of 2 simple technique of ELISA for the field
study of schistosomiasis japonica. Polystyrene microtiter plate with 0.3 ml flat bottom wells
(Dynatech, M29ART) was ‘used for antigen sensitization.  The antipen was extracted from

_lyophilized adult worms or eggs 0f Yamanashi strain: of S, japonicum in:carbonate buffer
(0.05M; pH 9.6). Peroxidase-conjugated anti-human IgG (MILES-YEDA) and 5-amino-salicylic
acid were used for the conjugate and substrate, respectively. The enzyme reaction was stopped
with 25 ul of IN NaOH. The reaction c¢olored brown was read by a spectrophotometer at
449 nm or visual observation. For the purpose of establishing a stable, simple technique of
ELISA, comparison of the antigenicity of adult wormms and epg antigen, and condition of

- sensitizing and storing the piate with antigen, were examined. The egg antigen showed higher
potency than the adult antigen. . For the determination: of the appropriaté concentration of
antigen and conjugate, blocktitration was performed using standard positive serum.

For the titration -of antibody in patient sera collected in Leyte, Philippines, 80 ug/ml
of protem concentiation of egg antigen was used to sensitize the plate for 2 hr.at 37°C. At
first, each serum was diluted at serial two-fold dilutions from 1:60 and was placed in antigen
sensitized wells. "As a control, reaction with each serum at 1:60 in an antigen free well was
examined.  Degree- of 'reaction at each well was determined by subtraciing absprbance of the
control from that in sensitized wells: Antibody titers of the 6 non-infected in Tokyo and the

- 6 non-infected in Leyte, Phﬂippmes were all lower than 1:60 while 6 panents in Leyte were
higher then 1:3,840.

For simplification of the assessment for ELISA an attempt was made to examine a
single dilution of each serum sample in one well. Sera collected from 32 patients in the
Philippines and the 6 non-infected in Tokyo and 8 in Leyte were diluted at 1:50, 1:100, 1:500
and 1:1,000. Al diluted:sera were examined by ELISA. With one exception (Treated with
Fuadin), all the diluted sera from 5 japonicum patients showed results above the upper fimit of
the 99% critical region of the negative group. Also an attempt was made to read the reaction of
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these sera by naked eye By this mual readmg, pf)smves and negathres were cleaﬂy dmsiingmshed
at higher serum concenfration than 1:100.

In the 2nd trial 38 sera from patlents and 20 negauves were exammed by. ELISA at 1:100
dilution in ore weﬂ Thirty seven or 97.37% of the sera fsom patnants showed possme eac- -
tions. .
Cross’ reactlons w1th crude R4 ;apomcum ¢gg ant;gen were exa.mmed using sera from infec-

tions with 5. Japomcum .. haematobium, S, mansoni, Paragommus westemtam P miyazaki,
Fusciola hepatica and Clonorchis sinensis,

In sera-diluted at-1:50 or 1: 100 reacnons of S ]apomcum mfechons were remarkably
higher than negatwe tontrols,

The cross reactions were mo.,t promment with 5. !mematobzum foliowed by S Fansoni,
F, hepatzca and the two Laragonimus sera: These Cross reacnons, howevcr, were mmmnzed
when the sesa were diluted more.. | : :

At 1:500 dilution, posntwe reactions w1ti1 infections other thanS ]apomcum occurred in
8. haendtobium, 8. mansoni and F. }:epanca o :

© Since the formey two are non-existent and Fasciola mfectmns are raré in man in the
Philippines, the dlagnosm of & japamcum is prcsumed to be useful by ELISA even with the use
of the crude egg antlgen )

At 1:100 serum dilution, dlfferenuatmn of the Ieactmns between posmves and negatives
was much clearer. The weak positive reactions at this serum dilution with Paragonimus infec-
tions, howeve: _miay: not .cause a problem inasmuch as most of the schistosomiasis- infested areas
of the Philippines are free from Paragonimus,. except for two endemm foci of pa:agomrmams,
in Jaro, Leyie and Irosm Sorsogon, Luzon.

' Tho results indicated that the ELISA can be used to dlstmgmsh between sc}nstosommms

- patients and non-m{ected persons from small amonnts of serum or piasma collected with a

capillary tube. Thus, ELISA can be applied in the sero-epidemiological survey in schistosomiasis
endemic areas.

Dr. Lewert {Univ. of'Chiéago) :

" Did you determme any relatlonshlp between chmcal staie or egg production and ELISA
titer?

Dr. Matsuda (Umv of Tokyo)

‘We have not yet tried the comparison’ between chmcal state: and ELISA tlter, and there
was a rather poor correlatlon between egg counts and ELISA values i in patients. -
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' "EVALUATION OF IMMUNODIH*USION ThST .
FOR THE DIAGNOSIS OF SCHISTOSOMIASIb IN LEYTE PHIUPPINES

. Kl.mok: ARAKIY/, ) Hl\‘Ds}ll SHIMOMURAQF Muneo YOKQGAWA”
Julian S. NOSENAS i , Daisy T. PEREZ‘” Rosalinda LASAR?) and Bayani L. BLAS‘”

1} Department of. Mtcrobraiogy, the Instriute of Pubhc Health, Tokya 108, Japan

2) Department of Pamszto!ogy, Miyazaki Medtcal College, Miyazaki, Jauan o
3) Departmenr of Parasitology, School of Medicine, Chiba Umverszty, Chiba City, Japan
4) Sck:stosommsrs C‘ontrol and Resemch Pro;ect Palo, Leyte Phdappmes '

© Skin test, comp!ement fixation test, circumoval prec1p1t1n (COP) test and unmunodlffusmn
tesis have been used- for the dlagnoms of schistosomiasis. . Among these tests, Ouchterlony iest
is one of simple procedures and has the advantage of bemg able to distmgu;sh false positive from
true posiiive. .

Recently the Ouchterlcmy test has presentcd the suoceSSful results for the 1dent1ﬁcat1on'
of some species among helminths. We applied micro techmque of the 0uchterlony fest to
detect infected people in endemic areas of Schistosoma japonicum in Leyte, Phihppmes

For this test 0.1% saline extracts of egg and adult worm of S. jeponicii wete vsed. as
antigens and agar plate was prepared by 0. 9% agarose in veronal buffer at pH 8.2. The size of
wells for both of antigen and seruni was'2 mm in diameter and the dmtance was 3 tm; 5 pl of
the antigen or serum was placed in the wells. _

1t is desirable to investigate the sensmvxty of antxgens in order {o evaluate the Ouchter-

lony test. - From this peint of view, the protem content of the antigens was determined by '_ '

Lowry method, and subsequently they were adjusted to 500 16,000 y/ml. The adjusted
antigens were apphed to. patient serum. with S. japonicum, .. The result is shown in Fig. 1.
Because egg antigen proved significantly higher sensitivity, this antigen is believed to be useful
in the further study for the detection of moderately infected people in endemic areas. To
achieve the desirable result, 8,000 «y/mi of protein content was appropriate for the diagnosis
of schistosomiasis as well as paragonimiasis and fascioliasis.

The investigation of crass reaction between S. japonicum and other helminths was carried
out. Egg antigen of S Japonicum was applied to the sera of 10 patients with Paragorninuus
mivazakii and 4 1abbits with Fasciola hepatzca,

There were no cioss react;ons in these sera, Moreover, the antxgens of Schasrosoma egg,
2 other trematodes and 3 nematodes were apphed to the sera of 34 patients with S, Japonicum,
All sera were positive against egg antigen and one sample was also positive against the antigens
of Toxocara: canis, Drroﬁlana immitis and Trichinella spiralis. However, cross reactions were
not seen against the ajtigens of P, ohirai and F. hepa.:ccz Judging from the result double
infection of 7. canis was suspected.

‘The comparative studies of the Ouchterlony test, 'COP test and fecal exammatmn for the
screening of schistosomiasis were also carried out. The COP and Ouchierlony tests were per-
formed on the sera of 124 out-patients at SCRP in Leyte, Philippines, The resubts of immuno-
logical tests were summarized in Table 1. Out of 26 egg positive cases, 24 were positive and
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2 were negative in both tests: However, out 6f 98 egp négative cases, 49 showed p'o'Siﬁve in com-
bined tests. Even in the sgg negative cases, some schistosomiasis patients could be detected

from 1mmunolog1cally positive cases by further fecal examination.
From these results, niicro-technique of, the Gllchterlony test was believed to be useful

for the diagnosis of sch!stosozmms in endemic areas.

© Worin a_n't_iggn: ) : o Egg antigen

*  Serum of liatient with schi.s'tosmniasis

Comparison of the sensi_t_ivit}" iqétweén worr antigen and egg antigen

" Fig. 1.
TabIe 1. Comparison of the unmum)loglcai tests betwcen
egg pesmve and egg negatwe uases _
Immunological tests
_ cop D COP° D cOP’ ID  COP . ID
No. () {+) (+) -} ) {+) ) -}
Case o d —_— = - . —
CAMEY  Ne. (%) Noo (%) - MNo. (%)  No. ' (%)
:l_'jlgg.pcsiﬁve 2% 4 23 0 0 2 (77 .
" Egg negative o8 34 (347) ' _11' {112) 4 @1) 49 (50.0)
a2 53 (68 11 (89 4 () SRR

Total

* Ouchiterlony
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Dr. Yogore (Umv of Chlcago)

What is the Lationale of using fhe Ouchterlony techmc when other technics like cournter
eIectrophoresm are avaﬂable for. dlagnostlc purposes‘?

Dr. Arakl {Inst of Public Health, ‘I‘okyo)

The Ouchterlony test is suane to perform and has the advantage of being able to dis-
tinguish false positive from true positive.

In human schistosomiasis, the c.ountenmmunoelectrophoresns appears to be consxderably
more sensitive than the Ouchterlony test. However, further investigation will be necessary to
distinpuish the false positive of this test before its use for diagnostic purposes.
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A TECHNIQUE FOR SERO DIAGNOSIS OF.
SCHISTOSOMA JAPONIC UM INFECTION .
BY THE INDIRECT FLUORESCENT ANTIBODY (lFA) TEST '
USING CERCARIAE-STUCK SLIDE ANTIGEN: -
A PRELIMINARY REPORT '

Masanorl KAWANAKAU and Bayam L. BLA82 }

I } Department of Parasitology, Naﬂomd Irzsmute of Heaith Tokyo Japan o
"2) Sﬂhrsrosomm_s:s ‘Control and Resea;ch Pro;ect _Mm:stry ‘of Health, .P_fulrpp;nes

The: apphcaﬂm of ﬂuorescent antlbody tec}mlque is. mdeiy }'nown and has been used
both as 4 diagiiostic tool and in experimental work on parasﬂology
In 1960, Sadiin ef ¢l introduced the inditect fluoréscent antibody test for schlstosomlasns
with Schistosoma mansoni cercariae as antigen. This test since then has been used both for
laboratory diagnesis and i in epideiiologic surveys. _ .
‘The standardized procedure in test tubes is highly sen31t1ve and relatively simple to per-
form, but it is time consuming and other reagents are necessary. The' cercarial-antigen adhered
. to the stide in IFA test-for avian schistosome dermatitis has been described recently (Kawanaka
ef al, 1979). Since all the reactions can be performed in cercariae-stuck slides without using test
" tubes, this antigen seems to overcome some of the problems cncountered with the 0*1gmal
antigen.
In the present study, Schistosoima j Jjaponicum cercatiae from endemic areas were prepared
as cercarial antigen adhered to the slide. An apphcallon of the technique for the diagnosis of
Schistosoma ]apomcum mfectlon was then tried.

Table 1. Distribution of IFA titers in cases of egg positives, egg negatives
and from non-endemic residents

Sera . Palo -
: Manila
" IFA titer ) Egg + Egg ~
- 640 13 (11.8%) 0 0
320 S19 (17.3%) - ] . C 0
‘160 .26 (23.6%) . 2 (8.6%) 0
80 1% {17.3%) ‘2 (8.6%) 0
40 18 (16.4%) 6. . (26.1%) 0
20 15 (13.6%) 8 (34.8%) 1 (1.6%)
10 o - ] .2 (B.6%) 1 {1.6%)
< 10 0 o 3 (13.0%) 60 (96.8%)

110 (100%) 23 (100%) .62 {100%)
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SCId coHected from 133 outpatrents vrsitmg the SCRP at Palo, Leyte and from 62 indi-
viduals who live in non-endemic aréas coming to the BRL (Bureau of Research and Laboratory)
Manila, wete examined during the period from Oclober to November 1979." The stooI samples
of 133 outpatients wére also eéxaritined for patasite eggs at SCRP laboratory )

The test results are summarized i the table. The titer of the test serum was ex-
pressed by a reorprocal of the highest drlunon which gave the specific ﬁuorescence of any -
mtensuy :

‘With the sera from efg posmves all of their tlters ranged from 1:20 to 1: 640 In contrast :
among 62 sera’ from Manlla, only one reasted. po‘rltwely at dilution of 1: ?0 Of 23 sera from
egg negatwes 1875618 reacted at'a dilution of 1:20 or above.

A criferion of positivity of a titer of 1:20 or ‘greater may tentatively he consrdered The
possibility of ‘false positive shiould be further investigated wrth residents iiy the highly’ erldermc
arga of Leyte island.

References _ _
1. Sadun EH Williams, J.8. and Anderson RI, (1960)
Proc. Soc. Exp. Biol. Med., 105:289-291
2, Sadun, EH., (1963}
Exp. Pacasitol.  13:72-32
3. Kawanaka, M., Murata, 1. and Suzuki, N., (1979)
Japan J.Parasito].' 28:229-234 :

Dr. Ruben Umaly (Coilege of Arts & Screnees UP)
What is f_re advantage of cercaria antrgen in IFA‘I‘ as compared to sectrons of aduit worms‘? '

Adu]t worm ser‘tlon can easﬂy be obtamed by cryostat sect:onmg of adu}t woms aruﬁ—
cially rolled in diaphragm muscle or adultworm in liver. Sevefal sections can be placed on a
slide and so the serum iiter can eaery be obtained. This would not endanger techmclan ie.,
they would not be infected from handhng the specimen.

Unlike the one with cercariae, one does not have to ma.mtam live culture of infected snail.
The specimen is easier to locate under the microscope because of bigger size and there is lesser
chance of the section falling off during the processing. The chernicals involved are the same and
the sensitivity and specifications of sections with cercariae ate comparabie So what is the
advantage of uising cercariae?

Dr. KAWANAKA (NIH Tokyo) '

_ Some investigators have recommended the use of frozen sectioned adult antlgen in the
" IFA test for schistosomiasis. This antigen was prepared by sectlorarng the worm tlssues at
4 - 6 um thickness by cryostat, and had to bé stored at -70°C.
This procedure can be performed only in a well equipped laboratory
. In conirast, the cercariae antigen adhered to the slide can be prepared easily at any labo-
ratory in the endemic afeas.
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Dr. Roque Buno (SCRS Mamla[M()H)

Im mterested w1th the preparatmn of antxgen Do you thmk the process or procedure
in antlgen preparatlon will change thie chemleal structure of antigen?

Dr, Kawanaka (N]H Tokyo)

-1 cannot answer that quesnon in reference to change of chemical structure of antlgen
_ I am also mterested in the’ preparatwn of antigen for diagnosis of S. japonicum infection
by IFA test, and have been ‘using 1% acetic: acid in ethanol for fixation of cercariae. -

Our prehnunary investigation with this fixation procédure indicated that nelther denatu-
ration of cercarial antigen nor loss of Spec_lﬁmty took place within 2 manths at 4°C,
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PRODUCTION OF COPT ANTIGEN .
. FOR SCHISTOSOMIASIS JAPONICA -
WITH REGARDS ON THE ESTABLISHMENT
“OF LABORATORY MOUSE COLONY IN THE TROPICS

Haruo KAMIYAU Yusuka TADAZ) Rosalmda LAZAL3J and Bayam L, BLASjV

1) Depa'rmzent of Parzzsrtology, Faculry of Vetenna:y Medicine, Hokkmdo Umvemzry
2} Merk Sharp and Dohtne Limited Company {Japan}
3} Schistosomiasis Control and Research Profect, Department of Hea!th
: Republzc o) f the Phrbppmes

- COPT (cnrcumnval p’rempltm test) is useful and specific for the diagnosis of schidtosomiasis
japonica (Yokogawaet al;; 1967; Yogore et al.,, 1968; Tanaka et al., 1975; Matsuda et al,, 1977).
It is obvious that the production of good COPT antigen is ha:dly cartied out without the good
supply of healthy experiniental animals and the production of infected animals. Those works,
however, have somewhat difﬁculties to be perfoi‘m&d in the tropics.

5. Estabhshment of mouse coiony for the mfectmn of schistosome cercariae

It is"difficult to make the ideal ‘condition for breedmg the expenment'd mouse in. the
tropics. Several hundred mice (4dY strain), which were not so healthy, were. kept in Schisto-
somiasis Control and Research Project, Leyte, for the first tune Diséases caused by Hymenolepis
microstoma (parasite’ in bile duct), H. nmna, ectoparasites and HVJ (vims pneumonia) were
eliminated by using antibiotics. Yomesan and Negvone And then breedmg method was being
improved under the followmg schedules :

Mouse cages were exchanged once or twice a week

Wooden chips as the litter were sterilized in drying oven.

Mouse cages, feeders, water containers and other equipments were chsmfected

_The mice, 1 male and 3 to 5 females, for breeding were put in a cage, and psegnant
mice were transferred to the of,her cages.

Date of birth was recorded. -

Suckling mice have to be weaned at 4 weeks after birth.
-Drinking water must be fresh.

Negvone was sprayed onice a month. :

Mouse feeds probably contained plenty of beetles as second intermediate host of
Hymenolepis spp. “Those feeds were used after they were dried and put on'a sieve
to remove the beetles,

NS

%0 = o

The nurnber of miée amounted to more than 2. 000 within 6 months after this primitive
program for breeding and management of mice has been carried out. And ﬂ1en 50 to 100
healthy mice were bemg supphed for anngen productlon every week '
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' 2. Production of mfected mice wit‘h S jnpomcum cercanae

It is also lmportant to pmduce and mamtam the mfected mouse-in- tl1e laboralory for
production of good COPT, ant:gen It appeared that Philippine strain of S, japonicum is more
pathogenic than other strains. Therefore, reasonabie number of cércariae injected to a mouse
was studied. “The cercanae were collected by crushing the na’wraﬂy infected snails, Oncomelania
quiadrasi, in Leytc Infecnou was established by subcutaneous mjectlon Table 1 shows rela-
tionship among duratmn of infection,, number. of cercariae m_]ected survival rateof infected
mice and infection rate. Accordmg to Table 1, the survival rate was suddenly going down 7
weeks after infection, It was 78.2% 6 weéks aftér infection: .and then went down to’ 28.3%,
27.95%, 10,17% 7, 8 and 9 weeks after infection, respectlvely “And it is obvious that the
number of cercariac injected also affected the survival rate. Consequenﬂy, for COPT antigen
production, mice infected with 30 to 50 cercariae should be sacrificed 6 weeks aftex infection,
or mice infected with 15 cercariae should be sacnﬁced 8 weeks after infection. '

Table I Relationshlp among duratmn of mi‘ectmn no. of cercaria mjected
_ survival rate and infection rate (October 1978 - January 1979)

S | . al .
Weeks after No. of ur\rfv-..raﬁe (%)f

Infection tate (%)

e : :

infection corcariag Male mouse Female motise _ Total

Gwesks 30 65/80 (8125) 5776 (15) 122156 | (782) 122/124 (98.4)

7weeks 30 16f71 .(2254) . 16/42 (38.10).  32/113 ~ (28.30).- 3234 (94.1)

Bweeks - 30 - 1045 (22.22) 29/69 (42:03) - 39/114  (34.21) © 39/39 (100)
25 32/158 (20.25) 55/135 (40.74)  87/293  (29.69)  87i94 (92.55)
20 51/261 (19.54)  77/294 (26.19) 128/555 (23.06) 128/143 (89.51)
15 9/26 (34.62) 35/78 (44.87) 44/104 (4231)  44/46  (95.65)

9 weeks 20 631 (1935  0f28 (0)  6/59 . (1047) /6 (100)

Totdl 189672 (28.13) 269/722 (37.26) 458/1,394 .(32.86) 458/486 (94.24)

6 wecks _ o o 122/156  (78.2).

7 weeks 321133 (28.3) -

8 weeks C U 298/1,066 (27.95)

9w§eks_ o . ) . _ ‘ 6/89 (1.0_.17)

3. COPT antlgen productlon .

' Presh scinstosome eggs were used for COPT by Ohver-GonzaIez (1954) And then,
Rivera de Sala ef al. (1952) showed that the iyophilized eggs had good antigencity for COPT.
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The procedure to make COPT antigen is shown in Figure 1. -Infected intestine and liver
of mice were digested by using 0.2% trypsin and 0 05% coBagenase solution: Collagenase dlges-
fion was applied to remove minute host tissue attached with ‘egg shell; which is Tiable to.be
confused with micro-precipitin of Type I according to Yokogawa ef al. (1967). Before lyophlh _
zation, digested eggs were examined for its viability, ‘Antigenicity of lyophilized eggs was also
examined by the reaction with lyop}uhzed rabb1t serum 12 weeks after infection. ‘And its index -
as parameter of antigenicity was caliculated by the formula written in Figure 1. Fggs with
high antigenicity could be supphed for the dlagnosm and studies of schistosomiasis japonica.
Antigens were preserved in'a: refngerator at 4° C with silica: gel to prevent the dec]me of its

antigenicity.
Antigenicity of eggs and percentage of mdtured eges. f rom mice 4 to 7 weeks after infec-

tion were mvestlgated The epggs. 1solated 6 v.eeks after mfecaon had ‘good antigenicity for
COoPT, : .
Sacrifice the iri.fe.ctet;l moﬁsq.

Cut the intestine longltudJna]iy Remove gall bladder and connective tissues of liver and”
intenstine, Wash well in NSS Remove the watas by placmg it on filter | paper

Put it ovenugnt in the rcfngerator
Cut into small pieces and homogemze by a homogemzer with metal b]ades
Trypsin digestion (0.2% dissolved i in P‘BS of pH 8. 0_) for 4 to 5 hours in a water bath at 37°C.

train by using medium-sued_stramer.

Wash several times by ﬁsing cold 1% NSS.

Ovemight in refrigesator.
Collagenase digestion {0.05% dissolved in PBSY for 2 to 3 hours in 2 warer bath ar 37°C,

Filter it twicé by using fine strainer,

Wa.sh several_ ﬁmcs- bi( ﬁ_siﬁg cold 1% NSS.

Wash twice with ice cold distilled water and 1/10 volume of 10% glycine solution is added white
the tube is kept in ice cold water.

Lyophxhzed hy usmg ampules
Bxamined the antigenicity by the reaction with standard serum {lyophilized rabbi 5en.m)

Index = Tnif{N x 100/3.

where 1 = degree of precipitation from 0 =Tygpe IIL
: ni' = frequency of eggs at each type of precipitation.
N = no. of éggs examined, it should be 50 mature eggs or move.

" Good antigens should be supplied for diagnosis of schistosomiasis,
for example, mass screening of schistosomiasis patients.

Fig. 1. Procedure of COP antigen production
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- Pr. Zerrudo: (SCC)

Why do you m]ect subcutaneous]y thc cercarlaé instead of mfec,tmg the inice natural~
Ty?2 o
2. Do you mfect them better thls way’? ‘

Dr Kanruya (Hokkaldo Umv)

1. It neods much more effort to estabhsh the mfectlon of S ]apomcum in mice by skm
- penetration than by subcutaneous m]ectmn
2. Subcutaneons m]ectmn is a mmp]e way but difﬁcalt to infect the exact number of
cercariae. :
For COPT antigen productlon however the subcutaneous m_]ectlon is thc practical
way in the Philippines, :

Dr. Yasuraoka (Univ. of Tsukuba)
‘When we want to infect eiperimental animals with an exact number of S, japbnicum

" cercariae, our cover-slip method (Yasuraolra et al, Japan, J. Exp Med., 48, 53-56) is strongly
recommendable.



47

'SALIENT NOTES ON THE JOINT RP-JAPAN RESEARCHES
ON THE CIRCUMOVAL PRECIPITIN TEST (COPT)
: - FOR scmsmsommsxs o

Julian §. NO_SENAS"." e
Schistosomiasis Control and Research Service,
Ministry of Health, Philippines

. From 1972 to 1975 at least six researches on the mrcumoval prempltm test (COPT) for
schlstosomias;s that is; four on its unmunologlcal aspects and 2 on its apphcatlon in epidemio-
loglcal survey, wei¢ ]omﬂy undertaken by four Japanese experts from’ JICA and an equal num-
ber of senior staff from the Schistosoiniasis Control and Research Pm;ect in Palo, Leyte under
the: Ministry of Health of: the, Repubhc of the Pluhppmes ‘“The 1mmunologlcal researches
include the COmpans.on of the sensitivity: of the test using wiiole sérum and ‘serim extraoted
from filter papér with the MIFC techmque of stool ¢xamination “hlch showed ‘the superior
sensitivity of the whole serum over the’ extracted serum from the filter papet. The latter was
just as sensitive as that of a single fecal examination by the MIFC technique. . A technique of
COP test using blood taken on filter paper was also found to be more sensmve than a micro:
titer technique’ of complement fixation test of schistosomiasis Japomca Lﬂiewme in- the
evaluation of COPT reaction for sciustosormasm ‘between undiluted sera’ and | among ‘three
critétia- of mterpretmg the’ prec1p1tates it was observed that “stronger teactions occur w;th
undiluted serum than diluted serum and that the percentage of faise positives by COPT can be
minimized by consuienng ouly as posttivé reactions falling under Type 1T and I classification.
Evaluation of the COPT using blood on filter paper for epidemiological survey of sclustosonuasrs
showed ndmatmns ofits usefulness and apphcablhty

References:

‘1. Tanaka H, Matsuda H Blas B.L., and Nosefias, 1.5.; Evaluatwn of a techmque of
mrcumoval ‘precipitin test using blood taken on filter paper and microtiter technique

- of complement ﬁxatxon test of Schtsa‘osoma japonicum, Japan J. Exp. Med,; 45,
105111 (1975). .

2. Nosefias, J.8., Matsuda, H.; BIas, B. L Tanaka, H, and Santos AT Ir.; Evaluahon_
of the circumoval precipitin test usmg dried blood on filter paper as a diagnostic
tool in epldenuologlcal survey for schistosomiasis. Japan 1. Bxp: Med 45 367—375
(1975). -

-3, TIito, Y., Saito, S., Blas, B.L., Portillo, P.G. and Santos, MJ Evaluanon of circu-
moval precipitin test for dlagnos:s of hurman sc?ustosonuasm Japomca Unpubhshed
(1973). .

4. . Matsuda, H., Nosenas, 1S, Tanaka, H Santos, AT, Jr., and Tnmdad Perez, 10
Comparative studles on readmg criteria of circumoval prec;pltm reaction of schisto-
soma japonicum for field survey in highly endemic area. Japan. J Exp. Med., 47,
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Dr AT Santos (SCRS Mamia[MOH)

On the basxs of the apparent good results with the COPT, would you recommcnd the use
of the COPT for: :

1) Epldenuologxc surveys'? -

2) Case detection on a big scate?

3) Evaluation of treatment cases?

Dr. Nosenas (SCRS Mamla/MOH NISIP T)

1) Yes especla]iy piasma COPT and when not avallable, the COPT ﬁlter paper method
: can substitute for. MIFC stool examination since efficiency is about the same in
ep1dermolog1cal sunrey, but CO‘PT has no use in recently trealed €ases because cop
‘reaction remams pssﬂwe
2) Yes, since the method is sxmple and results are rehable _
"3} Not practxcal in evaluation of treatment because C()P react\on remains posxtwe
. w:thm i year after a successful treatment.

Dy, Burio (SCRS, M:m_iia}‘MOH)

. 'Smc-é you have recommended the use of COPT in epidemiology, do you also recommend
thc use of différent types of reaction in COPT for evaluatlon and/or correlation with the inten-
sity of mfechon‘? AT
Dr. NoseRas (S(':_Rs',' Manila/MOH-NISIP 1)

No, because it has not been established that strength of COPT reaction is always related
to intensity of infection.



49

.~ SCHISTOSOMIASIS JAPONICA"
- INBARRIO SAN ANTONIO, BASEY, SAMAR:
STUDIES WITH THE CIRCUMOVAL PRECIPITIN (COP) TEST*

MananoG YOGORE Jr” RobertM LEWERTU, and Bayani L. BLAS? ~

1} The University of Chicago, Department ochrobrology
2} SCRPPalo Leyte :

We have employed the COP test as'a major immunodiagnostic procedure in our stadies
on the epideniiology of schistosomiasis japonica inBarrio San Antonio, Basey, Sanar. Aside
from the. epidémiologic information’ that' this test has providéd, we have been'able' to gain‘a
bctter insight on the use of the COP test as'a field- dlagﬂosnc tool and to assessits pract:cablhty,
usefulness and limitations.  This" assessment. has led to a proposal for the adoptwn of the
plasma COP test for epxdemlologic use in the Philippines.:

Qur initial studies showed that in human schistosomiasis japonica sensﬂmty of the cop
test and serum reactivity ag indicated by precipitate Iength rises with increasing mtensﬂy of
inféction as measured by fecal opg outpot. False negative tests among ‘known egg excretors
are confined to those with very low egg outputs.  COP sensitivity declines among infected
individuals 50 years or older. Based onthe examination of 193 stool-positive individuals, the
COP test sensitivity emp]oymg whole serum was 92% as opposed to 49% when the eluate from
dried blood on filter paper - the {iliér paper technic - was used. These resulis give reason to not
use any blood collection” technic that -will result in significant dilution of antibedy in COP
tests. The identification of sogmented precipitate in the COP test stide should be the basis for
a positive COP' test with the $ingle excepuon of the reactlon seen m recently acqmred mfec-
tions. I these'criteria are used, no false positive reactions are found.

On COP tests of sera from more than 300 barrio residents, atypical prec1pltates nét
resembling the usual form were found in 7. These distinctive, atypical precipitates when bleb-
like are characterized by the presence. of vacuolation and when elongated, the precipitates
are vacuolated and without the segmentcd appearance characteristic of the typical reaction.
We found that 5 of the 7 individuals were recent mlgrants to the endermc area whﬁe anothe:
was only 5 years old at the time of examination.

If recenﬂy acquired schistosomiasis japonica-is to be uncovered in an. endermc area, it
might ‘be expected thaf this would most likely be detectéd among younger ‘children shortly
after initial contact with the infection in the environment. Consequently, _schoui children were
studied using & plasma COP test and it was found that 25% of 115 children in grades 1. 3 ex-
hibited these atypical precipitates. More than 100 COP-negative children had repeated gxaming-
tions after 3 - 5 months and again after another 3 months. During this period the COP test
converted to positive in 11 of these children with 8 showing only -'the. atypical precipitates

*  This study was supported by the US—Japaﬂ Cooperauve Medical Sc;ence Program undex USPHS NIAID
grant no. At 07724. . . .
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wlthout segmented precipitates.: ' Ose: slrewed a :mxed feaction with both types of premprtates
and two showed only segmented precrprtates “Thus, the" atyprcal precipitite was the most
frequent}y obsérved -reaction in these. positive conversions among the children’ and we- have
labelled Lre atyplcal precrpltate as the reactlon of recent mfectron (RRI) The potentra] useful

logic ‘studies is: obvrous it may find its most rmportant apphcatron in the measurement of
incidence and évaluation: of ‘control programs. . . . .

* The study on school children in Barrio San Antomo descnbed above w0u1d rrot have been
possrble except for the use of the plasma COP test which we have therefore proposed as the
standard scmdragnostrc test in the Phrhppmcs Blood is collected by finger prick as in the
ﬁlter paper_ technic {thus ‘overcoming.; ‘the, a]lpervaswe objection (in the rural, Phrhppmes) to
vempuncture Blood is collected in heparmlzed capillary tubes to aliow separation of the red
- cells by sedj.mentatron alone the addition of a minimal amount of sodium azide to the separated
plasma wrth sealmg of each tube end allows storage of the. plasma for up to two months at
ambrent temperatures wrthout loss. of COP reactivity. - We ‘have also proposed criteria for the
reading of the COP tests to mclude the typical segimicnted and RR[ reactions. .:

Finally, we must remark while the value of the COP as an unmunodlagnostrc procedure
is questroned and apparently even dlS]mSSBd in some que.rters, recent studies have indicated that
its specrficrty and “sensitivity ‘equal or exceed that of the most sophrsu\,ated and more éxpensive
methods currentiy _being employed for. Sc"hlstosorm mansoni diagnosis. .. We should like to -
suggest -af this meetmg that a_mechanism be set up to-colléct and store sera from well-docu-
mented. positve S, Japonicum infections as well.as from -those uneqmvocally uninfected and
from individuals with.a variety. of diseases including infections by various -parasitic- agenfs.
In:this _way, any. mvestrgator can be provided with small amounts. of serum.as unknowns for a
_completely unbrased evaluation of any immunodiagnostic method being developed.. We foresce
a need for such a mechamsm when highly -purified antigens are prepared and utilized in RIA,
DASS and ELISA methods for the dragnasrs of schistosomiasis japonica as is presenﬂy occur-
- ing with other infections, ‘

Dr. Tanaka (Unw of Tokyo)

_1; ,_When you compared the plasma COPT w1th ﬁlter paper biood COPT drcl you use
the same reading criterion for the plasma COPT? .
2. You said that NaN, was added to the plasma in caplllary tubes for preservatron
' CouId you keep antlbody for (,OPT in plasma at.a room temperature in the tropics
-outslde of refngerator‘?

Dr, Yogore (Unrv of Chrcago)

1, _The ﬁjter paper COPT was performed by bCRP personnel and therefore, was read
according to Yokogawas criteria. - We performed the serum and plasma COPT and
these were read according to our criteria, (Y ogore ef al,, 1968)

2. Yes, plasma tubes were kept at room teinperature in Leyte and at room temperature

" in Chicago during this study. ' The'plasma tubes were therefore kept at ambrent
temperature before tests at 30 and 60 days.



51

CURRENT STATUS OF SCHISTOSOMIASIS J APONICA
IN SORSOGON PROVINC}:, RLPUBLIC OF 'I‘HE PHILIPPINES

BenjammD CABRERAU Franctsco VALEZA”
Alfredo T: SANTOS, Jr./ ‘and Tidefoiso CRUZU

1) Instrtute of Public Healrh Umv of the Phtl:ppmes _
2) Schrstosommsas Conrrol and Research Service, Mrmstry of Hea!ﬂz _

A resurvcy of lrosm and the eight mumctpahttes surroundmg it for schlstosormasm
japonica using: COPT and FECT was doné in order to determme the stattis’ ‘of the ‘disedse thirty
years after it was first reported in the town of Irosin ‘it 1947, In Trosin; the results by FECT
showed ‘that there was a decréase m prevalence from 5.7% to 2. 8%; however, if by COPT,
then there.was an‘increase -from 5.7% to 12.2%. There'is a deﬁmte trend of the’ disease to
spread from Irosin into the suirounding nunicipalities. ‘Whereas in 1951 oﬂly Irosin and Juban
have been establistied as eiidemic foci for schrstosormasm the result of prevrous surveys by the
schisto-unit "of Irosin-and the present study seems to mchcate that the disease has spread into
seven addltlonal towns surroundmg Irosin. In like manner, the snail intermediate host,
Oncomelama quadrasr has a tendency to spread to outlymg areas outstdc of Irosm and Juban

Mr. Fscolastlco Fabella (SCRS Mamla[MOH)

" Has there béer’ some surveys conducted before’ as’ to whether sc}ustosomlasrs cases arc
present in the outlymg areas in Juban and Frosin? - Ts it possrb]e that it is not the dtsease that
is spreading but only our knowledge of it? -

Dr. Cﬂbrera (Inst. of P'ublic'i{ealﬂ_l, up)

- Dr. Santos can exp]am on this since I got these data from the SCRS and Dr. Santos is
a co-author of ’dus paper
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© . SCHISTOSOMIASIS JAPONICA
~ IN'BARRIO SAN ANTONIO, BASEY, SAMAR:
_EPIDEMIOLOGY AND MORBIDITY

RobertM LEWERT’ l\r‘anancG YOGORE Jr, U and Bayam L. BLASZ"

1) 1 ‘he Umvers:ty of C?ucago Department of erobrology, Chicago, IL 6 0637
.2) The Philippine Ministry of Health, Sch:stosomms:s Research cmd Con froI Pro;ecz
Palo Leyte

Although thera have been a number oi stud;es on the epldermology of Schxsrosama
mansom .and Schzstosoma haematobmm in recent years, dealing with population or. segments
of populatlons Contmuously under risk of exposure, there have béen few comparab]e studies of
a comprchenswa natué on the epidemiology of Schrstosoma Japonicurs, . The early repotts of
Tubangul Wright ‘et al; and PeSIgan and his co-workers are of great 1mp0rtance but have not
been: supplemented by observatmn of the current dlsease status in areas other than Leyte and
most are in the nature of preva]ence surveys.: * Sturdies in the Celebes and Laos have beon ]muted
and the most recent mvestlgatmns in Japan have dealt primarily with chronic infections, as in
- this: area there are no longer population groups with a high endermclty, or ones in-which
transrmssmn or-risk of exposure s cur:ently great. In the type of situation in the endemic

area's of the Phihppmes where . transm:ssmn may occu: throughout the entire’ Year and wherP
exposure tisk is high, there is much that still unknown concerning the status of the infected
individual, or the impact of the infection on the population and there is a littlé quantitative
information of the morbldlty expenenced by such a group. In addition, there have also been
no: epldemmloglcal studies in . the Philippines i in whlch such a populauon has been rnomtored
Over ait extended period of time. .

The study repoited here was nutlated in September of. 1976 under agreement with the
Bureau of Laboratories of the Philippines Ministry of Health as a collaborative study with the
Schlstcsomiasm Contiol and Research Project at Palo, Leyte.

. Since we proposed to obtam baseline information for a poss1ble longztudmai study,
small stable unstudied commumty was sought with accessibility to the Schistcsomiasis Control
and Research Project (SCRP) at Palo, Leyte. We selected Barrio San Antonio of the municipality
of Basey, Westem Samar Province, a relatively isolated coastal settlement located 1.7 k]lo
meters across the San Janico Strait duectly north of Tacloban City, Leyte.

-Barrio San Aritonio had-a population of | 788 with 298 dwellings in the census of 1975
1f the growth rate in this barrio conforms with the Philippines national population growth rate
the population at the time of this study can be estimated at 1,900. The number of dwelling
units actually found in our house-to-house survey reached 3.20. The endemicity of . japonicum

“in the municipality of Basey was originaily established in surveys in 1951 when 156 of 519

This study was suppbrted_by .the US-Jap;m Cooperative Medical Science Piogéan_u administeted by the Natio-
nal Institute of Allergy and Infectious Disease of the USPHS under Grant No. AT 07724.
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individuals examined: (30 -percent): were -found - stobl‘p'osm've At that tune 17 percent of
chﬂdren in grades 1 through 3 were found to be infected, based:on"this $ingle stool ‘examination.

‘The survey ‘teporied: here included (1) intervievws: w;th ‘the head-and older membiets .of
the household to gather personal and family data, (2) 2 physical medical examination; (3) the
submission of stools and urine specimens, (4) a collection of blood by finger ‘prick: for blood-
counts and henioglobin determmatlons, and (S) collechon of blood by vempuncturc from
adislts and older childfen. “This was-followed Fiter by periodic stool exatninations'and sero-
diagnosls. . The survey team® mcluded at 2 miniinum 2 clinician from SCRP, a medical history
recorder, medical tééhnician, laboratory helper and'a drwer Usually one or two other profes-
smnal personnel were also team members. .

‘Initially 851 residents (45 perceént of 240 househnlds) partlcipated in ﬂ'llS survey to’ deter—
mine prevalence and mtenslty of 8. japonicum infection and morbidity as indicated by associated
hepatomegaly aud splenomegaly Subsequently nearly 80 percent of the barrid popu.atlon have
been examined and multlple examinations have been made of many. residents: ' As a result” of
the initial single stool examination of 1 ml by: a modxﬁed formalin concentration techmque
40% of this population was found to be mfected ~On subsequent exanunations with the
addition of serofogic techniques and rccordmg the history of therapy, approxlmately 70% of
this populatlon was found to be infected with S, japonicum after the age of ten years. I ]udged
by the number of eggs produced per mililiter of feces, infection intensity in this. population
might be considered to be low. However, 25%.(73: of 391 positives on single: exammanon)
exhibit schistosomal hepatomegaly. or 11epat0¢splenomegaly and have a medn epg (_:ount of only
10.9. Those infected but without hepatomegaly have a slightly lower mean egg count of 8.4.
Of the infected males with hepatomegaly, 75% are .19 years of age or loss and 45% of these
are prodicing less than 10 eggs per ml. Abdominal pain, distress, diarrhea, and: dysentery are
significantly more frequent in the infscted than uninfected, and this frequency is related to egg
cutput. In addition the helghts and weights of these infected individuals are s:gmﬁca.ntly less
than:those of*the unmfected members of': thls populatlon and are also s;gmﬁcantly léss than
the Pﬁlpmo norm. o

We have a great deal of add1t10nal detaﬂed mformatlon on’this small popu]atlon that time
does not permit us to discuss; there ate ‘however some gencralizations that can be made. Barrio
San' Antonio may be considered an examiple of a relatively moderately. infected population with
its members having diverse occupations. not totally confined-to agriculture. "Ifit is representa-
tive we can conclude that the estjmated prevalence of Philippine 5. japonicum infections made
in the 1950’s and based on single stool examinations was low and with modern techniques the
figure should probably be doubled. With the increase in population in these areas in the last
25 years the number- of infected individuals may- well be doubled again siiggesting that weil over
a million individuals are involved. " The: infection rate in'children i high even'in primary school
grades 1-to'3; and in-this barro is over 35%. ‘Fourteen percent aré infected ¢n entering sthool

- with 4n increase. to 50% during the next iwo yeass. By age 10 prevaience of infections in‘males
is over 70% (this figure is even higher in other arcas we ar¢ studying). More than 25% of the
entire population infected has recognizable :schjstosomal morbldlty as judged by Hepatomegaly -
or hepato-splenomegaly. It should be emphasized that in the group with such pathology more-
than ‘half are producing less than-20 eggs per:gram of feces. This contrasts with'the findings in
other schistosomal infections elsewhere in the world e.g. S. mansoni. -In other words egs
excretion rate is not a good correlate of schistosomai pathology in this group. It follows that
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techmques for dtagnoms that will not rehably detect less than 20 £pgs per gram such as the Kato
method, or partial sampting of concentrates, aré unsuited i in this area. . :
.- The current study provides. good. baselne mformatton on the status of mfectlon and-
dlsease in_a well defined group. In the schistosorme endemtc arga of the thpptnes programs of
control uttllzmg varigus approaches are being 1nstttuted and:there is increasing use-and avail-’
ability of a spectrum.of chemotherapeutlc agents.. For most endemic areas where these tech-
niques .may. be. employed baseline, information on the -infection and disease status-of the
infection and disease status of the population does not exist. - Asa consequence the impact of
these methods as in the past will be difficult if not tmposmble to assess. - The information now
available on-this relatively stable population in Barrio San:.Antonio can be of great-value in
allowing us to determine. the impact and relative efficacy. of the control measures if instituted
in- this aréa The data- should also be examined ‘to aid in planning control and therapeutic
measufes to direot these at the segments of the populatton at greatest risk. For example; it may
~ be reasonable that the main thrust of efforts towards prevention and control should be directed
toward the age cohort 10 years and below and their activities in this environment, since by the
age of 10 most of this population are infected. .

Dr. Zemtdo -(SCC)

1. . Is there a correlation beiween the height and weight of infected individuals with that
* of intensity of infection as indicated by the number of eggs pet]umt volume (ml or
. gram)? . .

Yo 2. Would you suggest anﬂuopometnc studtes"

Dr. Lewert (Umv of Chlcago)

1.~ Only very roughly since we. do find in t‘tosc less than 20 years of age the mdmduals
. with lowest heights.and weights and those producing the largesi number of eggs.
The groups studied are. too small to say whether or not a direct statlsttcal relation-
.. ship exists.
2. Ce;tamly, prior to oontxol to give an additional assessment of the results of contyol
- at a future date. - :

Dr. Abear (SCRS Man.ila[MOH)
_ The -Tmost stnkmg feature that I’ve nouced about your paper is the very, very low efg
counts, way below those that other studies have indicated. ‘Perhaps, its because you have utiliz-

ed a procedure (MFCT) which is poorly quantitative. If vour technicians have examined each.
spec:men then you are missing more than 58% of these eggs. :

Dr, Lewert (Umv of Chxcago)

I admlt the egg counts are generaﬂy low and t.hese were the ﬁndmgs by Palo techmctans
but I believe the ﬁgures are correct. oo : . .
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Dr. Salazar (IPH, UP) -

- How representative is Bo San Antonm of other prospectwe sc}ustosonnams endemic areas
in the Phlhpplnes'? -

Dr. Lewert (Umv of Ch:cago)

We beheVe itisa good exampie of a moderately mfectccl area Other areas are certainly
more heavily mfecled ‘and have a greater prevalence and morbidity. It is an excellent area in
which to assess the ¢fficacy of a control program because of its stability and diversity of oc-
cupatlon
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CASE MONITORING OF SCHISTOSOMA JAPON[C UM INFEC‘I‘ IONS
AMONG SCHOOL CHILDR}:N AT DAGAM]I, LEYTE

: Hzros]u TANAKA) BayamL BLASZ}
Julian S. NOSENAS3) aud Osatitt MATSUDO‘” '

1} "Departmem of Pamsztofogy, Insnmte of Medzcal Sczence Umvers:ty of Te okyo
- 2) _.Schistosommsts Control and Researc!: Project, Ministry of Health, thhppmes
'*3). Health Component, National Imgation .S}'stems Improvement Project, Phrlrppmes B
4)  Environiiental Information Dzwszon National Institute for Environmental Stud:es
" Tsukitba 300-21, Japan

The 1nc1dence of. schzstosomjasm has been studled by Pesigan ef al. (1958) in ‘the Phlllp
pines, by Farooq & Hairston (1966) and. Farooq ef al. (1966) in Egypt, by’ Schiff (1977) in
Rhodesiz and by Jordan (1977) in St Lucia. Although the incidence has been emphasized to

‘be an appropnate ‘parameter to evaluate the effect of control measures (Farooq et al., 1966,
Jordan; 1977), the follow-up study of inhabitants in the endemic area has rarely been perform-
ed because of the dlfﬁculty of havmg Tiecessary Iesources for the mass examination and of
lacking a s;mpie procedure. -

In the. present study, about 700 schooi clu]dren al Dagaml area, Leyte, Phjllppmes have
been examined yearly since 1974. All children at 9 ‘schools in the area were examined by fecal
examination by MIFC méthod and by cir¢umoval precipitin test (COPT) using blood taken on
the filter paper by finger prick.’ Evcry year, new children were registered to give an 1nd1v1dual
number and data. of examinations were processed by the computer. “In the main file in a

.magnem' tape, data weré arranged in the order of the individual number and of the year]y'
record. Since the interval of re»exammatmn differed by individuals, the number of negatwes to

* be turned positive after 12 months was calculated at cach group of different intervals and
from the total positives, the incidence rate was calculated in a whole population:

In the examinations of 4 school years (SY), 197475, 1975/76 1976/77 and 1977/78,

. ratios of children re- ‘examined aftér 1 year were 31.6%, 29.9% and 60.3%, respectively.’

The. incidence rate by fecal examination during 3 years fluctuated much. By COPT, it
went up in the 2nd year and maintained at the same level in the 3rd year. The combined results
by fecal exammanon and COPT showed reiatweiy sta’ole values wnh mcmasmg iendency in
these 3 years,

"The. results of prevalence rate. ﬂuctuated much 111 4 years w1th specml h1g]1 prevalence rate
‘by COPT and. consequently by the combined result in SY 1974I75 Among 3 methods of
cxamination, the result of fecal exammatlon was comparanvely stable, probably due to its
stability of detection even though the sensﬂwﬁy is not 54 high.

In the present study, a method was established to calculate the incidence rate using the
data of routine exammatlon The mc1dence was stable by the combined results of fecai exami-
nation and COPT. '

Snails were controlled by drammg the water around a school, Daga_ml Central I How—
ever, the incidence of children in this school was slightly increasing from 15.7% to 19.3%. This
may indicate that children get niore infection in the other areas than around the school.
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Prevalence and mc:dence rates of S, japonicum mfectmns
among school ch:ldren at Dagami, Leyte observed by fecal exammatmn and COPT

Exattibia- SY 197475 | . SY 1975/76 SY 1976/77 8Y 197778
fion ) o : . ) . ‘ .
PREVALENCE: No. exam. %+ | WNo.exam. %+ No. exam. %+ No. exam. %+
 Fgg 552 337 | s97 305 | -S54 267 | 1,255 379
cor 624 774 673 - 211 732 253 1,506 379
Ege/COP 638 717 690 335 | 741 34 1,515 474
INCIDENCE: . : ] -ne* % -no. % -no. . %
Esg o 157 256 127 413 | 396 369
CcoP _ 13t 107 162 213 | 441 1S
EggfCOP . - 14221 137 242 |- 313 270

* The number of negatives at the previots examination,
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Dr. Burlo (SCRS, MamlalMOH)

There are- smnlannes between your computer—onented data and -our research .data in
So;'sogon under- the WHO Workshop -1978; but there are also differences like in our identifica-
tion number. Our identification number has seven digits, the first 2 digits-refer to the place
or barrio where the individual came from, the next three digits refer to the household number

“and the last 2 digits to the-order in the family of the individuals. .

The reason for the differences perhaps, is due to our goa] which is to expand the study
throughout the rnumc:pahty of Irosin, Sorsogon Whereas, your study is limited to & few
mdni'lduals n Leyte

Dr. Sy (IPH, UP) -

- 1.. What otftér parameters have you used in monitodng your cases?
2. Did yow follow-up the hexght and Welght of these school»chﬂdren‘?

Dr. Tanaka (Umv of ‘I‘okyo)
1. Intensity of Infection or EPG is recorded in my main ﬁle in the magnenc tape. No
other parameters have been used. :
2. - The height and weight were not taken into consideration.
Dr. Lewert (Umv of Ch:cago)
What are intervals between examinations -- any rolahonslnp io plantmg and hasvesting?

Dr. Tanaka (Umv of Tokyo)

It was difficult to determine the ﬁxed interval between two examinations. The incidence
was calculated using the data examined at different time intervals.

Dr. Yogore (Univ, of Chicego)

Do you have any figures for any piaca in the P}uhppmes which indicate that annuaf incid-
ence is decreasmg? :

Dr. Tanaka {Unnr of Tokyo)

I do not know, since school children in Dagaml area are the only populatton in my study
No other information has been yet avaﬁable
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HEALTH KNOWLEDGE, ATTITUDES AND PRACT ICES
' RELATFD TO SCHISTOSOMIASIS '

T. V. TIGLAO
Institute of Pubhc Health, Umversn‘y of the thhppmes‘

* A study on the knowiedge; attitudes and practices related to schistosomiasis was coi-
* ducted in Leyte in 1978 as bas1s for plannmg the educanona] component of the SC}USiOSOI’ﬂIaSlS
conirol program.”

Usmg the mnltl-stage cinster samphng, four. municipalities were Iandomly selected from
22 endemic municipalities; four barangays were then randomly selected from each- municipality
and the total households from the 16 selected barangays were then 1nterv1ewed Tri addition
the inunicipal officials and the teachers in the sample munmpahtxes were interviewed and given
questionnaires réspectively. All in'afl, 1 935 households 172 teachers and 49 mun1c1pa] ofﬁ-
cials served as respondents.

Majority (62.7) of the sample householders belong to the low income bracket; 77. 4%
have low educatlona.l attamment (elementary eduoatlon), with only ong third (34 3? ) galnfully
employed. - ‘

The areas mcluded in the interview schedu]e and questmnnalre used’ were on the know-
ledge on ‘¢ommon community - healili probleins, on the cause, transrmssmn and control of
schistosomiasis; the attitude toward commion diseases in the commumty as well as on schisto-
somiasis as measured by their rating on: their sériousness, actions taken when sick with diseases
mentioned, and reasons for such action. ‘Attifudes towards and ntilization of the Rural Health
Units and the Palo Schistosomiasis Control Project were also included.. -

The study revealed that the people of Leyte aré knowledgeable about their commumty
health probleins and are aware that sc}ustosomiams is one nf such problems However, about
1/4 (23.5%) are not aware of the disease. : .

“The -municipal officials, on the other hand, have a wider range of knowledge about -
community health problems and ranked schistosomiass as the first of snc‘n problems The
teachers are the most kniolwedgeable of the threé categories of respondénts. -

In.the samé manner, the réspondents generally know the systems of the disease, the parts
of the body affected, the contributory factors, and the needed action to take when sick ‘with
schistosomiasis. However, such knowledge of what to do is not translated mto 3(.‘1‘.10]1 Of the
307 households fespondents with schlstoscnuasm cases, 10% did not consult anyone.” Of those
who consulted, only 7% do so at once, while orie fourth (24‘7 ) wait mme than one yeat Delay
in action-is attributed to financial and economic constrainis.

Majority of the’ respondenfs consider the disease “serious” {o “very sericus”. Houseliolds
respondents who have not had the discase consider schistosomiasis more scnous than those
‘who have not had the disease.

Knowledge is limited on the transmission and control of the dlsease About half (44 4‘7)
of ‘the 1,935 houschold respondents do riot know.  Those who know emphasize contact with
bodies of water but little -attention’ was ‘given to improper waste disposal.’ Miscoriception
regardmg the cause.of the disease was expressed. By the same token, knowledge on control
measutes gave emphasis ‘to avoiding water contact with” only 8% mennomng env;ronmental
sartation,
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Hardly do the, respondcnts know about the snail {Oncomelmzm quadrasi). ()nly 8.9% of
the 1,935 households respondeénts and 38.8% of municipal officials know the role of the snail in
schistosomiasis transmission. Some beheve thé snail to be edible.

People s knowledge about the role of the snail in schmtosommsm conttel is a pre- [equlslte
to their willingress to partwlpate in snail control JRTRE R

~ While people know that schistosomiasis is acqmred through water contact people still
continue to frequent such bodies of water as: rivers (42.7%); beach (24.7%); streams (18.6%);
ricefields (13.5%).. More than 40% go daﬂy bathmg, and laundenng, crossmg, farmmg, ﬁslung,
gathering vegstables, and dBfecatmg

- Only 10.6% of the populatmn are served by plped mumcnpal water. Theref(ne, rhe river
still serves.as their source of domestic water for laundering (24 9%), ba!hmg(lS 9‘7) and even
for drmkmg (1 9?) Co

. Toilets, even, 1f in. emstence, are._ not utlhzed Wh]]e 82 2% have adequate tollets, only
41, S% “always use” such, with 24. 7% being maintained very peorly. - Open fields (13.0%),
bodies of water (10 0%), public toﬂets {10.3%), or pit toﬂets (0.8%) are used by those without
toilets,

. People also do pot: reallze that domestlc animals can serve as Teservoirs of mfectlon in
schjstosom:asm Hence 39, 1% of pigs, 89,6% of dogs and 16.1% of carabao are 1éft asiray.

The attltude of the- respondents towards théir Rurai Health Units is favorable. Only
about 5% rated the RHU services as not satisfactory. .More than 70% have availed of its seivices.
However; only, 26.8%.of those who availed of its services say they were given health informa-
tion and an even smaller. percentage {(495) say they received information on schistosomiasis. -

A smaller percentage of. the respondents (27.6%, ) have availed thernselves of the services

of the Palo Schistosomiasis Control Project, understandly because not all are sick with schisto-
somiasis, Of these, 26. 6% acknowledge ‘having received :schistosomiasis information. Majonty
of those whio used the services rated the services satisfactory. .
_ * The ANOVA test.of significance show that the knowledge of the households respondents
. on .common. commumty health problems, and the transmission, preventlon treatment and
:control of schistosomiasis i is affected by sex, age, edizcational attainment, occupation, economic
status and experience. w1th the discase. . :

Age, educational attainment and economic- cIass exert sagmﬁcant influence on the atfi-
tude towards the ehmmatmn of snail. . On ‘the other hand, age, prevalence of the disease and
experience w1th the disease are s1gmﬁcant in mﬁuencmg attitude towards wﬂngness to- part1c1»
pate in snail campaign. - : :

_ With regards to hea]th practlces, euonormc class, educatluna] attamment and occupatlon
make a dlfference in the health practices of the sample population. ’

"It is evident that educational attainment and economic status are the common factors
that mﬂuence health knowledge atutudes and pracnces related to schistosomiass. -

Dr Salazar (IPH UP)

If age, sex and other socmcultural deten'nmants as observed do not affect the ep:dermo-
logy of any disease, what will?. — since these are the main areas of:concern of human life in’
general. Anyway, do you feel that you are now in a position to make recommendations that
will serve as guadehnes in_the formulation of effective, preventlve and control measures against
schistosomiasis in the Philippines? : :
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Mits, Soldevilla (OHEPT/MOH)

Followaup of question of Dr. Salazar on target group for health educa‘uon - Clanﬁcatlon/
Illustratlon : ‘ S .

-~ Findings of the study will provide spec:ﬁc baseline data on which target group would
: health education efforts be directed. -For example — Toiléts, even if, etc:: '
- 82.2% - with adequate toileis
41.5% — always “nse”
40.,7% - target group for more sustained health education to tlanslate knowledge
into practlce C :

Dr Umaly (College of Arts &Scx UP)

"Answer to dlfference 822 and 41. 25% of those with toilets and. those using it may not be' :
in education but in availability of water supply to make the use of toilets more pleasant, e.g.
less odorous and more convenient. .

Dr. Sy (IPH, UP)
Of the 40.7% who have toilets but do not use them, did you try to ﬁnd.out. ﬂle"'rezhl'éon's

for not using them? 1 think, this is not on]y due to the unavaﬂab:hty of water supply but also
cultural in nature. . : .
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POPULATION EPIDEMIOLOGY OF S. JAPONICUM

Ar‘turo C: REYES
W.H.O, Consultant

‘Certain obsetvatmns durmg the past. few years -have markediy influenced the metheds
and techniques used in schistosomiasis epidemiological field studies; One of them is the grow-
ing awareness of the focality of schistosomiasis transmission in endemic areas emphasizing
the need:for sfudies in small communities. .- The' other is an’ apprecia’tion of the advantages of
using quanmatwe tather than qualitative egg examination techniques in deteérmining morbidity
and mortality of infection. As a result, the study of the distribution of an infectious endemic
disease such as schistosomiasis in whole populations (population epidemiclogy) using quantita-
tive measurernents is now considered to be a relatively new TDR ‘method.

The . advantages of -conducting epidemiologic studles of whole populatlons of small
communities are: : : : :

(1) the entire populatlon can be examined, baselme and other pertment data necessary
for further studies or evaluation of control measures can easily be gathered and up-
dated as requ1red

(2). it serves as a useful first step. to determine etiologic assocmtmns, :

(3) ‘short term: follow-up is-facilitated; - : :

(4) small commumties in endemic areas serve as the 1deal populat;on in whlch to provide
practical ‘experierice in the detailed organization, execution and field ‘analysis of
" epidemiologic studies; -

(5) the use of local community organization not only in the copduct of ﬁeld research
but also as the mechanism of operational control could be e,{plored

{6) guidelines for the control programme may be formulated and tested.

- Although epidemiological studies on whole populations using quantitative methods have
been done in-endeniic areas of 8. Haematobium and S mansoni, reports of similar studies in |
endemic areas of 5. japonicum are lacking. Such a study was therefore conducied as part of the
Worksliop on Population Epidemiology of S. _:apomcum held in Manila and Irosin, Sorsogon
from July - November 1978.

The workshop was 4 joint activity of the NSCRS of the Ministry of Health, the Institute
of Public Health and the Co]lege of Medicine, UP and the WHO.

The study will soon be pubhshed hence only excepts of the methodology and- results
are given.

The area consmted of 2 barangays, Bolos and Gumapia in the municipality of Frosin,
Province of Sorsogon.

Detailed scale maps-of the 2 barangays with all the houses numbered were made and a
household census was undertaken. .

.~ Labeled plastic containers were systematically dmtnbuted to all household mémbers a.nd
collected the following morning. Each stool specimen was examined in the field laboratory
using a. modified thick smear and the MIFC method. The presenoe of occult blood was made
by the Hematest method.
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Morbidity questionnaites were acministered to persons 10 years and older. Physical _
examinations were made on indmduals 5 years and older thh speclal attentmn bemg gwen to
liver and splenic enlargement.

There were 795 persons dlstrlbuted in 127 households Of thesc, 755 (95% were
examined.

Of the: 755 mdmduals exammed 326 (43 2%) were posmve for S japomcum by the
modified thick smear method. An additional 48 persons (6.4%) negative by thick smear were
positive by MIFC procedure, thus giving an overall prevalence rate of 49.5%. - The prevatence
rate in males (54%) was significantly higher than that in females (30.2%). The peak prevalence
* in males is in the age group 20 - 24 years, while in females it is in the age group 35 - 44 years.

~The age group 15 - 19 years (both sexes) registered the hlghest output of 6 600 epgs/gm
as well as the highest prevalence rate. Four and one tenths per cent (4.1%) of the total study
.population or 9.5% of those infected, excreted 50% of the eggs counted. The age range of this
group is 6 - 53 years.

A history of dysentery was ﬁgmﬁcantly more frequent in persons wrih high egg count
c 400 egg/gm}. .

The overall preva]ence of hepatomegaly was 73% and was s1gmﬁcantly assoc;ated wnh .
japonicum infection. The prevalence of hepatomegaly was consistently higher in males than
in females in the infected than the non-infected for all age groups except in those 55 - 64 years
of age, Hepatomegaly of 5 cm and g Drea’ceir tended to be associated with increasing egg counts.

bplenomegaly was significantly associated w1th 8. japonicum infection; all individuals
with spleenic enlargement had also liver enlargement o :

There. was no correlation between -S. : japonicum mfectlon and neurologlcal defects
anermia, ascitis peripheral edema, superficial venous enlargement and elevated blood pressure.

Clustering of individuals with high egg counts was present: 38.2% of persons with high
counts resided in 20.9% of the households with at least one highly infected person.

Of the 42 individuals (7 - 54 years of age) who had received treatment during the past
5 years, 31 (73.8%) were found to be passing eggs.
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Dr. Hayashi (Kofn City Hospital)

1. Do Lhe words of neurologlml defects mean by paroxysm'ﬂ symptoms such as gene.ral-
ized convulsion, Jacksonian and psychomotor?

2. "According to our study on chronic cerebral schistosomlams in Iﬂyte the ratio of
mudenca of paroxysmai symptoms is apparently higher than in non endemic areas.

Dr Reyes. (WHO Consultant)
1. Yes

2. Our ﬁndmg, probably due to smali sample size, is that- there is no significant differ-
ence in oecurrence of neurological defects between infected and non-infected.
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' : AANNUAL OCCURRENCE OF :
S CHIS TOSOMA JAPONICUM INFECTIONS IN THE WILD RAT
RATTUS RATTUS MINDANENSIS IN LEYTE, PHILIPPINES

" Haruo KAMIYA” Yusuke TADAZ} Hajime MATSUDA”
Bayani L. BLAS? and Alfredo T. SANTOS, Ir.%/

1} Depm ‘tment of Parasitology, Faculty of Vetennary Medicine, Hokkuido Umversrty
2} Metk Sharp and Dohine Limited Company {Japan)
3) Department of Farasitology, Institute of Medical Science, University of Tokyo
4)  Schistosomiasis Control and Research Project, Department of Health, Repubkc
" of the Philippines

Annual prevalence of Schistosoma japonicum infections in wild rats, Rattus rattus
mindanesis, in the pilot control area was investigated. Tt was supposed that the prevalence was
useful as a parameter to evaluate the control works of schistosomiasis, since the rat has short
life span.

One hundred wire-cage traps were set for one week every month from February 1978
to February 1979, in and around Cential Elernentary School I, Dagami, Leyte. The prevalence
rates of S. japonicun in rats are shown in Table 1 and Figure 1. 163 out of 199 rats, 81.9%,
were infected.  No significant difference between infection rates in male and female rats.
Infection rate increased from February to April and also it was high until July. All male sats
" were infected from April to July. Aad then, the prevalence rate decreased to September and
fluctuated until December. Subsequently, it was going up to February 1979. '

The ‘prevalence of schistosome cercariae in Oncomelanig quadrasi at the same area [rom
July 1978 to March 1979 was shown in Table 2. It was going up from September 1978 to
January 1979. This result showed the interrelation with the fluke prevalence in rats.

Table 3 shows the distribution of §. japonicim eggs In various organs of wild rafs.- Eggs
were deposited in the lungs; brain, pancreas and so on. The frequent presence of eggs in the
pancreas cansed necrosis of pancreas tissues. ' And also we found the presence of cggs in the
pancreas in 53 mice out of 458 experimentaily infected mice. Itis suggested that it may cause
any symptoms in human schistosomiasis.

Table 4 shows the result of COP reaction in rat sera from Dagami. -1t shows 2 cases of
false positive and 8 false negétive cases out of 144 cases examined. Generally spéaking, COP
reaction is weak in sera of infected rats. Table 5, however, suggested that COP reaction was
strongly exhibited in sera from rats deposited eggs in its spleen.

Consequently, it can be concluded that the rat is not so good definitive host, but it in-
volves in agglomeration and dispersal of Schistosoma japonicum in nature.
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Table 1. Prevalence of Schistosoma japonicum in rats of Dagami

Pi-é_valence @

Month of _

Investigation o Male 1a t. . Female rat ‘ '_ Total

1978 - S _ o
February sl (833) M2 (583) - 12/18% - (66.7)
Mareh. . - s (815) S)6 (833)  12/14  (85.7)
April 3 dony - 22 ony . sis 100y -
May 9/3  {100) afs  (80) 13/14 (929
Tune 99 (100 113 @46 20022 (909)
Tuly _ /6 (00) 1212 (oo) 1818 (100)
CAugust 810 (80) 89 . (88.9) 16/19 - (84.2)
September 1 (1D 1f2 (50} 5/9  (55.6)
October s (60) T 72 10/13  (76.9)
Novembei 9 (71.8) 87 (85.7) 1316 (8L
Deoen'ibe_: 35 (60) B A ¢ X 6/12  (50)
1979 B . : -
Januazy 12016 - (15) e (1.8 19/25  (76)
Februry ~ 4f4  (100) 10010 (100)  14/14 (100)
. Total - 80/97  (8247) - 83/102 . (81.37)  163/199 (819

% MNo. infected ratsfexamined.
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Table 2. Prevalence of schistosome cercariae in Oncomelania guadrasi of Dagami

Month collected 0_ posm.v.gl Prevalence (%)
) snails/Examined

1978

Tuly ' 17/100 Co17.00

August . - 80f2,295 349

September o 19/1,000 ' 1.9

October 195/3,686 '5.29

November - 35715420 L . 6.59

December 124/1,680 7.38

1979 _

January 108/1,050 10.29

February - 150200 ' 71.50

March 151/3,398 4.44

Table 3. Distribution of S, faponiciem eggs in various organs of wild rats

Sex of rat Liver Intestine Lung “Spleen Kidney Brain Pancieas

Male T8/80 65/80 63/80 28465 4f65 2/65 7/19*

Femnale 79/82 61/82 58/82 28/68 1/68 5/68 5/19
Total 1571162 126/162 1217162 571133 5133 /133 12/38

* No. of epg-positive cases { No. examined.



Table 4. Resuli of COP reaction in rat sera 'of Dagami
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Type of COP**

No. of rats'
examined Mo ieaction i ﬁ i
Male:75  Schisto. +* = 62 6 7 16 33
Schisto. - = 13 12 1 0 )
Fomale: 69 © ~Schisto.+ = 38 2 8 17 31
Schisto. - = " 11 19 i 0 ¢
Total: 144 Schisto. + = 120 8 15 33 64,
' Schisto.~ = 24 22 2 0 0

*  Examination of 8. japonicum fluke by autopsy
** (Criterda according to Yokogawa et al. (1967)

Table 5. COP reaction of sera from rats deposited eggs in the spleen

Type of COP reaction

Ne. cases

oxasnined " No reaction 1 _ n- nI
Male rat 26 Q. 1 4 (21
Female rat 24 0 1 5 18
Total 50 0 2 9

39

Dr. Lewert {Univ. of Chicago)

What is the imeaning of statement “Rat is not-a good host™?

Dr. Kamlya (Hokkmdo Univ.)

in rats the’ number of eggs deposxted in the intestine was not so many “In addltwn few

ulceration due to the egg depaosition in intestinal mucosa was observed. - :
Furthermore, the “percentage - of degenerated eggs deposited in thé varjous organs was

higher and the number of fhikes found in the rat were usuaﬂy less t.han those in the mouse and

the rabbit experimentally infected. -
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ANIMAL SCHISTOSOMIASIS: A REVIEW

Pedro U. DUMAG
Bureau of Animal Industry, Mmisny of Agnmlmre

Schlstosomlams is caused by any trematode species of genera Schistosoma and Ornithobil-
harziz. - 1t is an mlportant parasitic dlsease in man and animals in scattered but somewhat
localized geographical regions of the world. -

Schistosomiasis has long been recognized as an important disease among domestlc anlmals
in many parts ‘of the world, including Asia, Europe, North and South America and Africa
affecting cattle, goats, water buffaloes, horses, mulés, dogs, pigs, rabbits and occaSlonal}y cats.
Among wild animals cases have been reported in antelopes, zebra, and monkeys (Lapage, 1956)
and experimental infections has been produced in opposums, capybaras, and pecaries (Tone
atha et al,, 1958).

" In the Philippines its occurrence in domestlc animals was first reported by Tubangui and
Pasco (1941).. Of the 6 dogs, 6 pigs, and 21 carabaos exalmned results showed that 2 dogs
(33.3%), and. 3 ‘pigs (50.0%) were found positive for S. juponicum, but all the carabaos were
negative. Hunter, ef al (1946) reported that 13 pigs were found infected with S. juponicim in
the region west of Naujan Lake ift Oriental Mindoro.: Pesigan; et al, (1953) surveyed Palo, Leyte
and found that 31 dogs (18.2%), 1 goat (1.4%) and 14 rats (22.7%) positive for S.juponicum.
Recently. Oshima, et al. (1978} reported .that amorig 45 field rates examined. - In Rattus
mmdaﬁenm (Hearns, 1905), 39 (86%) were found to be positive for S. japonicum, “In"an on-
goirig, survey in Dagami, Leyte (Dumag ét al.) found that among 1,473 animals (486 pigs, 323
dogs, 657 carabaos, dnd 7 goats) examined only 3 pigs (0.6%) and 32 dogs (9.9%) were positive
for 8. japoniciun while all the carabaos and goafs were found neganve As this study is stiil in
progress it is premature to make conclusion.

The schistosdma species of public health and vetermary importance- have been reviewed
and enumerated, 5. mansoni, S. haematobium, S. japonicum, S. intercalatum, and the mekong
schistosome. So far, only S, japonicum, causes infections under natural conditions both in man
and animals. - Qther species are specific for animals and accidentally develop in man (Hoeden ¢
al, 1964), In Taiwan, S. japordcum was found to infect oply domestic and wild animals (Hsu
el al, 1954) and fails to develop to maturity in humans. The schistomes of veterinary import-
ance may infect a wide range of animal hosts and cause considerable morbidity in livestock but
are of little or direct public health importance. However, a case of Schistosoing bovis infection
in man was reported by Roper {1951) in East Africa.

Cases of schistosomiasis among domestic animals have been Iong réported in many parts
of the world, However, in the Philippines though carabaos, cattle, goats, pigs and dogs have
been reported infected with S. feponicum, the disease was never incriminated as the cause of
mortality among hvestock and. never considered as a serious disease ‘among domestic animals.
However, Yason (1975) reported she was able to produce the disease in.pigs and that dramatic
chmcal changes WELE -Seen: characterized by loss of appetite, rapid loss of weight, lethargy,
paleness of the mucous membranes, dlarrhea muscle weakness, progressive emaciation and
dehydration.

Pathogenesis and pathology of the disease in cattle have been studied by several authors
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abroad but so far researchés in the Philippines have been directed only on‘theit role as feservoir
hosts in the transmission of  the disease. However; Yason (1975) studied the pathological
changes experimentally in pigs and observed that the changes ranged from petechical hemor-
rahages to endophlebitis, penphle‘mtm thrombophlebms and parasitic granulomas ot pseudo-
tubercles.

Since symptoms and hJstory of the dzsease are not enough to d:stmgmsh sc}ustosonuam
from other debilitating: disease, diagnosis should be confirmed by the presence of eggs in the
feces of infected animals. :

Prevention and c0ntr01 of sc]ustosonuasis is difficult, therefore several methods should
be combined.

1. Destruction of the snail intermediate hosts.
Removal of snails by mechanical barriers or snail traps as practlced in Africa, but
their efficacy is doubtful, -even when combined with molluscicides.
3. Biological control has been tested on a limited scale in Kenya, but the results obtamed
~‘are inclusive.
-4, Efficient drainage, removal of water wceds and increased water flow, make the
- survival of the snails difficult (Pesigan, 1958) . :
5. Treatment of infected animals has its place in the control of schlstosomlasm

A successful control of Schzstosoma mfechons in domestu: ammals which are conmdered
the reservoir hosts in the transmission of the diseas¢ in man will in no doubt contribute a great
deal in the prevention and control of schistosomiasis in man.

Dr. Yasuraoka (Uhiv. of Tsukuba)

Since 1975 we have exammed alot of fresh water snails mcludmg 0 quadrasi, and fonnd
approxunately 40 species of cercariae so far, No cercaria belonging to the genus Schzsrasoma
has been found except that of §. ]apomcum

" This may indicate that we have no animal schistosomes other than S. japonicum in the
Philippines. T .
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STUDIES ON THE CERCARIAE FROM ON COMELANIA QUA DRASI :
-IN LEYTE ISL AND PHILIPPINES

Ji iro ITO 1 " Kazuo YASURAOKA‘?}
Alfredo T. SANTOS, w3 and BayamL BLAS3}

1} 'Faatiry of qucat!on Sh:zuoka University, Oya Shizuoka City 422, Japan
2} Department of Medical Biology, Institute of Basic Medrcal Scrences
 University of Tsukuba, Tharaki-ken 305, Jupan' : '
3) Schistosomiasis Control and Research Project, Departinent of Health
" Palo, Leyte 7118, Philippines

The snail, Oncomelama quadrasi (Mollendotff 1895) isa weil known snail because it is
‘the only - mtexmedlate host of Sehistosoma japonicum in the Phjhppmes In the course of
epldemiologlc studies of this fluke, many senior mvestlgators have encountered somme other
cercariag ‘aside from S. japonicum. Thus from Oncomelama nosophora in Japan, besides the

" cercaria of - S. japonicum,  three other species were reported; namely, Cercaria longissima
(Suzuki et Nislio, 1914) Faust, 1924, Cercaria okabéi Ito, 1949, and cercaria of Maritreminoides
caridinae (Yamaguti et Nishimura, 1944) Chen, 1957. me Oncomelania hupensis in China,
‘only’ one specics,” Cercaria sensa- Komiya, 1952 was reported But from 0. quadrasz in the
Philippirics no such report has been made up to the presant time.

During the past two yeass of 1975 and 1976, the present authots examined a lot of the
snails, O. quadrasi in Leyté, Philippines. - These snails ‘were ‘collected from nearly all of the
endemic areas in Leyle, increasing the number to 6423. Six’ species of cercariae including
that-of 8. japonicum were found to be infected. These cercarias except that of S, japonicum
aie sumused to be non-pathogemc for the human body By artlﬁcla]ly increasing these five
specnes of non-pathogenic cercariae there may result 3 decrease in thé number of snails, because
it is known that when a snail hathours some cercanae this snail will be destroyed as a result
of parasitic castration. So the study of these cercariae is very necessary, not only for the
‘biological study but also for the biological control of schistosomiasis.

- In this study the detailed morphological descriptions of each cercariaé, with some re-
marks on their presumpnve life history, were made and illustrated for the convenience of future
study. “Altogether, six species of cércariae mcludmg that of Schisfosoma japonicum were
found, namely two furcocercariae, one monostome cercaria, two x1p}nd10cercanae and 6ne
tail-less cercaria as shown in Table 1. :

Studies are now under way to seek a new approach to biological control of . japonicum
through the competitive and predatory activities of one of these 5 species of larvat frematodes
w1th1n the snaLI host, 0. quaa'rast
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Table 1. A hst of cercariae fmm Oncomelania quadmsr in Leyte Island Phl!ippmes

(Results of 6, 423 snail exammatmn d\mng 19?5 1976)

Pquumptive: ) Nutﬁber of

Specnes | adl form | énaﬂitlféét_ed _ B?d'y size ‘ Lfaealny
~ Cerearia - S_ch'is_t(‘)somat_id.ae 193 ('3.00%). 160 x 64 u_ﬁ] o _'Evefywhefc.of
leyteensis. (8. japonicrim) : _surveyed area
No.l ' C '
Cercaria Diplostomatidae 5 (0.08%) = 114x62pm Palo, Tanavan
leyteensis {Diplostomur of
No.2. Alaria) -
Cercaria " Notccotylidee 8 (0.12%) 433 x 214 pm Palo, Santa Fe,
leyreensis Pastrana
No.3 '
Ceréaﬁa Lecithodendriidae 1 (0.02%) 97 x 55 um - Santa Fe
feypieensis )
No.4 _
Cercaria Microphallidae 4 (0.06%) 75 x 34 pm Pale, Santa Fe
- leyteensis (Maritreminoides)
No.5
Cercaria Monorchidae? 2- (0.03%) 267x 103 pm Pastrana
leyteensis )
No.6

Dr. Francisco Sy (Institute of Public Health, UF)

Have you tned mfecnng cercariae leyteensis No.2 tc Mo.6 to experimental animals and try
to recover adult schistosome? : s

Dr. Yasuraoka (Universiﬁr of Tsukuba)
. Not yet. :
Dr. Kawanaka (N]H Tokyo)
Cercana Ieyteensis No. 3 encysts easily in- the outside w1thout any second. mtermedlate

host.. During the past eight months we attempted to feed 8 ducklings and 2 chicks with this
metacercaria, but we could not get the adult worm yet.
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We found three more species of cercaria from Oricomeélania quadrasi in Leyte Island,

We found a cercaria belonging to the family of Gymnophalidae in two snails collected
from Dagami. This cercaria is alike to Cercaria. sensa from Oncomelania hupensis in China in
many points, but_ differs from it because of its possessing a-shorter tail, in the aspect of the
excretory canal and a-few other points. The Cercaria encysts in the same host snails.

The second cercaria was found in two snails from Aicaraz near Palo. This cercaria is a
tail-less w1thout stylet. The body size of this cercaria is slightly larger than Cercaria leyteensis
No.6 that is tallless cercaria with a short stylet

We found another monostome cercaria in on]v one snail from Alcaraz. The body is
ellipsoidal in shape ‘without acetabulum. One pair of pigmented eyespots is present, and
adhesive organs are locaied on both posteroiateral parts of the body. This cercaria does not
encyst in the outside.
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" CONVERSION OF SCHISTOSOMA JAPONICUM CERCARIAE -
T SCHISTOSOMULA IN SERUM-SUPPLEMENTED MEDIA,
~AND SUBSEQUENT CULTURE IN VITRO =

: Ka'zuo YASURAGKAU Yuji 1RIEU and'Hidekazu'HATAZJ‘

1) Depariment afi Medlcal B!ology, Insm‘ute of Basic Med!cal Scrences

- University of Tsukuba, Ibaraki-ken 305, Japan .

2} Department of Parasitology, School ofMedrcme, Chiba Umverszty,
Chiba- ken 180, Japan

- Techniquies which adequately support the growth of schistosomes i1 vitro may provide us
rany informations on ‘the physiology, nutrition, and immunclogy of the parasites. They may
also be tsed to study the mode of action of antischistosomal drgs. Although many- attempts
have been made to culture Schistosoma mansoni in wtro there have been only a few studxes on '

the cultivation of 5. japonicum..
' We have found that 5. Jjapomicum cercariag, axemzed by washmg m NCTC 109, trans—
formed to sc’.ustosomula when incubated directly in NCTC 109 contammg Human ot rabbit
serum at 37°C. The resultant schistosomula were grown mv1tr0 to adults wh1ch mated although
the females did not produce eggs.

In medmm with human seruin fail sheddmg took place and by 8 h app;oxunately 50% of
the organisms had lost their tails. After 24 h the talﬂess larvae were very active and assumed
the elongated shape typxcal ‘of the lung form in the mouse. Evacuahon of preacetabuiar glands
was observed i 1_n almost ail tmﬂess larvae aftar 4 h mcubahon Based on their morphology,
pxeacetabular ‘gland deplehon, ‘characferistic muscu]ar contraction and motihty, ‘the - tailless
larvae could be descnbed as sch.lstosomulum-hke After 72 h a population which initially
contained almost excluswely whole’ cercariae convertéd to a population contmmng T0-80%
schistosomulum-like lanrae and only 10+ 20% dead larvae. )

In medium with 50% rabbit serum more than 80% of the Iawae were tmlless after 72 h
incubation. Most were compa:ab]e to_the lung stage. In control experxments in NCTC 109
without serum, the intact cercarige remamed active for approxunately 24 h after whlch time
they became motionless and opaque, and were all dead by 72 h'incubation. .

. Deftnitive proof that the larvae produced in vitro without.a membrane are frue sc}usto
somula would be théir ability fo deveiop to adult wornis; we therefo:e Continued onr cultures
in the same medlum, which stili contained free tails, nontransfo:med and semitransformed
orgaisms. One percent washed, packed blood cells was added on day 4, and the medijum
replaced twice weekly. .The schistosomulum-like. larvae or even larvae’ mth shrunken” tails
begun feeding on red blood cells on day 7 and reached the gut-closed stage by day 12, an
equivalent-fate of development to that in the mouse. They’ attained a relatwely late. stage of
development by day 30 at which: time males produced sperm in the antenor testes and mated

with females but the femalés did not produce eggs.
¢ To determine the threshold concentration of serum necessary for mduction of the ¢ cercatia-
schistosomulum transformation, S; japosicum cercariaé were incubated in media with different
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concentrations of human serumn in NCTC.109. The resulis showed that 5%, 10%, 25% and 50%
serum-supplemented media‘were equa]ly effective. -*Subsequently, the effect. of more diluted
concetitrations of humant serum was tested. In’ the lower concentrations of the serum, Le.,
0.25%; 0.5% and 1.0%, almost all cercariae remained intact and all the worms were found dead
by 96 h incubation. The 2.0% concentration of serum, howevet, enhanced the transformation
of cercariae to scinstosomula although the rate and'extent were lower than those in 4.0%.

“In another series of expe:m:ents, intact S. fuponteum cercariae were incubated in medium
with 50% human serum at’ 27 C and 37°C. Following 4 h incubation a 37°C more than 40%
of the larvae were tailless and approxunate!y 60% ‘at. 24 h. ‘ﬁowe.ver, the 1awae mcubated
at 27°C became tatlless more slowly than those at 37°C.- :

In all the expenments so far described, intact cercariae were mcubated in NCTC 109
supplemented with unheated human or rabbit serum, To determine whether heat labile factors
in serum affect the cercaria-schistosomulum transformation, we used human and rabbit serun
heated to 56°C for 30 min. The resulis showed that in 50% hea- inactivated serum supple-
mented medla, both S, japonicum and S. mansoni.cercariae transfomled to schistosormulum-
like larvae at a slower rate than in unheated serumn. However, by 72 h incubation, the propor-
tion. of sclustosomulum hke larvag in media with heat-inactivated serum was similar to that
in media with unheated serum.

Dr. E. Garcia (IPH, UP)

1. Haveyou triec.i‘l._iPMI' 16407
2. " How fast is the turnover of the schistosome membrane?

Dr, Yasuraoka (Umv of Tsukuba)

1. Not yet In NCTC 109 alone schlstosnmula can survive for more than 4 weeks,
-though no growth can be observed.

2. During the course. of cultivation of schistosomula in vitro, the turnover of the tegu-
ment membiane may take place very frequently.

Dr Francisco Sy (IPH, UP}

1. What possible factors in the medium mduce the transformatwn of cercariae to

- sch.istosomula‘?

2. For how long were you able to maintain the schlstosomula and up to what stage of
. Vdevelopment'? :

Dr, Yasuraoka (U:uv of Tsukuba}

1. ' It is possxble that Iemtlun and/or phosphohplds m serum could have pammpated

o mthe process. - .

2. You can culture S ]apomcum in vztro m media contanung equal volumes of NCTC

- 109 and human serum for more than half a year, The schistosomula can grow to
'adults ‘which mate, although the females do not produce eggs. -
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_ THE EMERGENCE OF SCHISTOSOMA JAPONICUM CERCARIAE
FROM ONCOMELANIA QUADRASI IN LEYTE, PHILIPPINES -

Hisatake NOJIMA'/, Alfredo T. SANTOS, Jr.?/
BayamL BLAS‘” and Hamo KAMIYA4}

1) 'Deparﬁnent of Medrcal Zoology, Faculty of Medlcme Kagosh:ma Umvers:ty
Kagoshima, Japan
2) Schistosomiasis Control and Research Service, Ministry of Health, Manila, Phrhppmes
3) Schistosomiasis Control and Research Project, Ministry of Health, Palo, Leyte
Fhilippines
4} " Departinent of Parasrtology. Faculty of Veterinary Medicme Hokkmdo Umvers:ty,
. Sapporo, Japan

There have been many observatmns on cercarial emergence of huma.n Schistosoma,
including a few reports on that of 8. juporicum. - Isobe (1923), observing the shedding of S.
japonicum cercariae from Oncomelania formosa, as well as Osaka (1936), Komiya & Ishii
{(1954) and Gumble ef al. (1957), observing that from O. nosophora, reported that no periodic
emergence took place. On the other hand, Mao et /. (1949), who observed the sheddmg from
O. ‘hupensis, teported that the shedding occurred during the daytime. Bauman et al. (1958)
observed with O. quadrasi, and concluded that the natural shedding was of a definite noctusnal .
periodic nature. And Pesigan et al {1958), observing with O. quadrasi, almost agreed with
Bauman ef al.- Kifune & Takao (197{}) observed the shedding O. nosophora, reported that initial -
emergence began within 2 hours after the suhmexgence of the snails and the next release was
usually. observed at the following night irréspective to.the hour of the submergence There
seemed to be strain differences in the sheddmg of 8. japonicum cercariag.

The present study has been undertaken to. know whether the shedding of S japonicum
cercariae from O. quadrasi shows penodm nature, as Bauman ef al. (1948) observed.

Before experiments, the snails were kept in-a petr dish with & wet filter paper at the
bottom for a few days, so that the snails barely released cercariae. Four infected snails were
put into a smail dish with I em dlameter and 1.5 cm helght containing 0.8 - 0.9 ml of yester-
day’s tap water. A].l cercarig¢ in dishes were counted every 2 hours under a dissecting micro-
scope, if numerocus, after fixing by formalin. Light coiditions used in this study were diffused
sunlight near window, Room temperature was controlled between 24°C and 26°C. The
observation lasted at least 4 days, although one group of 4 dishes was observed for ‘the 13
successive days from Jan. 13 to 26, 1979,

Results in table and figure are summanzed as follows: The shedding of S. japomcum
cercariae from O. quadrasi snails was. observed qu:te unlike. the previous: report by Bauman
ef al. (1948). Thls schistosome cercanae showed two pattems in the emergence. One was the
initial non-periodic emergence after the start of submergmg the snéils. Another was the follow-
ing periodic emergence in the afternoon which was almost of a divmal nature. The peak of
the periodic emergence ogcurred mainly between 2 PM and 4PM. This periodic emergence
seemed to be influenced in daily number of cercariae by not only exogenous light intensity
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but also endogenous: potential emergence capac1ty in wh:ch cercarial teproductlon was of a-
cychc naturein the snait host. -
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DRUG _TRIALS FOR SCHISTOSOMIASIS JAPONICA
- IN THE PHILIPPINES: A REVIEW

|  Bayani L. BLAS
Schistosomiasis Control and Research Project, Palo, Leyte

A number of parenteral and. oral preparations in the chemotherapy of Schistosoma
Japonicumn infection have ‘been triéd. The parenteral preparations are all antimonials which
have shown relatively good efﬁt,acy but with severe toxic side reactions which are aiarmmg in
nature. :
Among the oral preparatmns tried, the suppresive managenient with Ambﬂhar for 10 days
which may be repeated from 1 to 3 months for 3 doses may be considered as a stop gap mea-
. sure in the meantime that data on a greater number of patients are being gathered ‘with a single
day dose of Biltricide or praziquantel. .

Dr. Yogore (Univ. of Chicago)

The basic philosophy of supp.ressive treatment is to lessen the number of eggs reaching
the environment and interferé with transmission. Is there any available evidence that tends to
show that there has been, any effect on transmission with the suppressive therapy?

Dr. Blas {SCRP-, Palo[MOH)

We have not actually' determined the effect of suppressive doses on the transmission of
the disease. The suppressive dose in Ambilliar was thought of in order to reduce its side effecis.
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NIRIDAZQLE FOR THE T REA’I‘MENT OF SCHISTOSOMIASIS
- JAPONICA IN THE P.HILIPPINES : AREVIEW

: Bayam L. BLAS
Schistosomiasis Control and Reserzrch Project, Pa!o Leyie

Initial trials with niridazole at 20 to 25 mgfke/day for 10 to 14 days was found to be
toxic. Subsequent trals was reduced to 10 to 15 mg/kg/day. Under this dosage regime, a total
of 309 patients were treated for 24 days. An average of 78.8% stool negative conversion rate
was obtained 1 to 6 months afier tredtment. Among those with high or low egg output, a total
of 50.8% dropped out or discontinued treatment due toa vanety of causes; the most common
of which was the long duration of treatment.

A suppressive 10-day cousse of treatment was tried ﬁrst in 35 paflents with an average egp
reduction of 84.6% one to six months after treatment. Percent_ becoming negative was 28.6%
during the first month which was subsequently reduced the following months finally becoming
zero in the 6th month. ‘An’additional 332 patients were further treated with. this 10-day
suppressive course of treatment. Seven patients had to stop the medications due to side
reactions especially haflucinations, convalsive seizutes and insomnia.  Childien generally
tolerate the drug better. Retreatment of patients at 3 months interval maintained the egg
:eductlon and negative egg conversion rates up to the 6th month of stoo} follow-up.

- Deworming of patients reduced eugmﬁm,antly by the vomiting and abdominal pain arising
from the administration of the drug,

Based from the above ﬁndmgs the followmg can be recommended:

1. Patients who can tolérate the drug can be given 10:15 mpfkgfday for 24 days. - To
preveni wasting_of ‘the drug and to be able to followup the patient, tablets of
Ambilhar good for 5 to 10 days should ouly be givén with instructions for the
patients to return for more tablets after the drug has been consumed.

2. For those who cannot tolesate the drug, a suppressive course of management for 10
days can be given which may be repeated at ‘1 to 3 months interval for 3 courses
depending on the clinical and parasitological improvement of the patient.

3, Prior deworming before Ambilhar treatment is recommendéd to reduce the
abdominal side reactions such as vomiting and abdominal pain.

Dr. Domingo (College of Med.-UP)
Did yoﬁ stratify your patients as= to severity before treatment?
Dr. Blas (SCRP, P.aIV:_;/MOH)
No, exceét -fo'r .Biltricide where patients were divided into different 'groups based on their

respective egg counis. Al patients are without hepato -splenomegaly for fairness in the
comparison of the various drugs tried.
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Dr. Degremont (S\wss ’I‘rop Inst. )

1. D1d you tiy to reduce preventwely side eftects due to Amb:]har by adjuvants like
Valium or Phenobarbital?

2. After a radical cure of S fmenmtobmm or 5. mansoni by Ambﬂhar, black eggs
(dead eggs) are still eliminated for 6 to 12 months. Is it the same with S. japonicum?

Dr. Blas (SCRP, Palo[MOH)

1. No Vahum or phenobarb:tal were given for symptomatic rellef of side reactions,
particularly hallucinations and convulsive seizures.

2. Our patients were_only followed up for 6 months after treatmont and we have not
notlced such effect on S. ]apomcum eggs in this span of time. -

Dr. Tanaka (Umv of Tokyo)

How dti you d'eﬁne the deworming by t_lu_e drug in schjs_t(_)somiasis?
D. Blss (SCRP, Palo/MOH)

Dewormmg is not actually for . the treatment of schlstosomtasm It v)és dbtle to see
whether the abdormnal reactlons such as nausca, vomiting and abdominal pain can be reduced.

br, Cruz (IPH UP)

1_. Wwill yon please explain what you mean by dewormmg'?
2.  Did you do deworming on all your patients?

Pr. Blas (SCRP, Palo/MOH}

1. By deworming, we gave combantrin or pyrantel pamoate before treatment with
Ambilhar.

2. No, about half of the cases in one trial were dewormed and the other hdlf were 1ot
dewormed.. Results were then compared as to their reactions to Ambilhar treatment.
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TOXICITY AND EFFICACY STUDY ON EMBAY 8440 (PRAZIQUANTEL)
IN' EARLY HUMAN SCHISTOSOMA JAPONICUM INFECI‘ION
1IN THE PHILIPPINES

Alfredo T. SANTOS, Jr., Bayani L. BLAS, JuhanS NOSENAS

Gerindio P, PORTILLO and O.M. ORTEGA
Schistosomiasis Control and Research Service, Ministry of Health

A durable blind chmcal trial on Embay 8440 (praz:quantel) using two dosage schemmes
both of which are administered ora]ly in one day ‘was conducted on 60 hospxtah?ed early
schistosomiasis cases to evaluate its toxxcnty and efncacy Thirty patients received a smgle dose
of 50 mgfkg body welght and the other 30 patlents received 3 doses of 20 mgfkg each every 4 4
hours. A control group of 30 patients were given placebo. Side reactions to the drug were
generally mild and well tolerated with the-divided dosage showing lesser and milder reactions
than the single dose, No adverse effects to the ‘,ardmvascular, hematopoetlc hepatlc and
urinary organs were observed. The stool follow-ip ‘one year after treatment revealed that
praziquantel could rénder stools negative and/or suppress egg production significantly. With its
apparenily low toxicity and high efficacy and short {reatment coursé,'_-praz.iquantel promisgs to
be a drug suitable for the mass treatment of schistosomiasis in the Philippines.

Dr. Domingo (College'of Med.,’ UP)V

1. What is the reason for the placebo group?
What do you mean by complaints? What complaints do you consider due to S.
]apomcum?

3. You classify fever as a s1de effect of praziquantel, how did you exclude other causes
of fever?

Dr. Santos (SCRS, M;milalMOH)

1. The use of placebo in the initial trials with praziquantel is necessary in order to assess
more carefully drag rélated toxicity and to 2 certain extent efﬁcacy, since egg
ottput normally fluctutes.

2. Since most of the common complaints of schistosomiasis pattents could also be
‘caused by common helminthic infections and diseases, 1t is difficult to attnbute
symptoms specific to schistosomiasis. =~
For this study pre-treatment cemplamts of patients were used as a reference pomt
during the follow-up. 1t is felt that since there was no other attempt to treat other
conditions, it was presumed that the dlsappearance of pre-treatment complaints was
due to the drug. -

3, Fever in this study was considered drug-related if it was not present before

' treatment. '
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Dy, Lewert-(U:ﬁversity of Chicags)

What is the basis for termmg these cases eariy when they may have been mfected for
10-15 years?

Dr. A. T, Santos, Jr. (SCRS, Manila/MOH)

In' this study, early refers actually to mild cases irrespective of duration of infection,
whxch mciude patients thh hepatoniegaly of not more than 3 inches below the xyphmd
process.

The use of the term early is actually mtended to dxfferentnate patients from the “late”
mianifestations of the disease, like those with hepato splenomegal}r

Dr. Sy (iPH, UP)

1. What dosage of praznquantel is bemg used in your mass treatment?
2. Have you tried using this drug in single dose with concomitant symptomatic therapy
durmg ﬂ’llS mass tréaiment?

Dx. A. T. Suntos, Jr. (SCRS, Manila/MOH)

1. We are using a dose of 60 mgfkg body weight admlmstefed mther in 2 or 3 divided
doses.

2. - No, this has not been done since severe reaction occur only in a s1gmﬁcant1y fewer
number of cases.
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CLINICAL STUDY OF CEREBRAL AND TEPATOSPLENOMEGALY CASES
ASSOCIATED WITH SC_HISTOSOMIASIS IN LEYTE ISLAND

Masataka HAYASHU/, Tulian 8. NOSENAS?/ | Litian C. TORMIS?,
' Gerundio P. PORTILLO?/ “and Bayani L. BLAS?/

1) - Department of Neurology, Kofu City Hospital, Japan -
2} Schistosomiasis Conirol and Research Project, Palo, Leyte, Philippines

Since February 1975, we have been studying the clinical symptoms of cerebral and
hepatosplenomegaly cases associated with schistosomiasis and their electroencephalographlc
(EEG) findings as well. :

‘We_have also tried to treat these .cases’ with an anticonvulsant and antlschistosomal
agents such as Fuadin, niridazo! and praziquantel. :

Seveniy-five subjects with cerebrat schistosomiasis (CSJ) were seiected random[y from
300 and some patients with suspected CS) who showed symptoms of the central nervius
systems such as convulsion, attack like disturbance of consciousness, dysphasia and hemiparesis.

The ages of the sub]ecta ranged from 14 to 63 years w1th a mean of 33. The ratic of
males to females was 48:27.

As for the clinical plctures of the sub}ects, 11 patlents showed the paroxysmal dlsease
Of the .71 patients, 54 showed convulsion, .and' 13 'showed psychomaotor seizure and one’
autonomic seizure.. Of the convulsive group; Jacksonian was observed in 33 patients. That is to
say, 58 patients or 82% of the paroxysmal disease group showed the localized lesion of the
brain. The patient with: late onset paroxysmal disease in which the 1n1t1al attack occurred after
the age of 20 were present in 49 to 69% of this group. ' :

The frequency of attacks, when cases with the clinicat type was excluded, was 1-3 tlmes a
day in 16-patients, 1-3 times a week in-19 patienis and 1-2 times 2 month in 16. There were 51
patients having attacks more than once a, month and they represented 2% of the paroxysmal'
disease group. :

The result of EEG was normal in 24 to 32%, borderline in 13 to 17%, and abnormal in38
to: §1%. The characteristic abnormal or bordertine findings of EEG was the random and
paroxysmal slow waves with agynunetry,

_For hepatosplenomegaly cases, the subject of our study were 78 pattents havmg pnmaly
hepatosplenomegaly who -were. selecied from the list of schistosomiasis pahents recorded by
Schistosomiasis Control and Research Project. :

The ratio of men to women was 75 to 3. Subjects ranged in age from. S 1657 years, wnh
a mean age of 17, and with a mean onset age of 14. Subjects were composed of 7. patients
under 10 years of age, 56 patients between the age of 10 to 19 and 9 patients over 20 years old.

- .The pattern of the occurrence of hepatosplenomegaly was aimost-the same in:all- the
patienis..  Abdominal enlargement occurred within.3 to 12 months after the appearance of
bloody mucous stools. Hepatosplenomegaly had been present for 3 years or less in 74% of the
patients and for 7 yeas or more in only 13%. -

Based on the degree -of hepatosplenomegaly, the patients were clasmﬁed into the three
categories of hepatomegaly (H), hepatosplenomegaly (HS) and splenomegaly (S). The clinical
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timespan_was:less' than 3 years in 86% of the patients with the H type and in-72% of the HS
type.  However, in the $ type, their clinical timespan did not show any particular- tendencies.

Hepatosplenomegaly was characterized by an’ elastic and hard liver -having a smooth
surface, obtuse edgs and distinct border. In maost 'of the cases, H was located in the center of
the epigastrium, being symmetrical -in - the tip of the ensiform process The mean size of the
liver by palpable was 9 c¢m in both of the H and HS types:

Hardness of the S type was slightly more consistent than that of the liver; The surface of
the sp]een was smooth and the edge was obtuse. The mean size of the spleen was 11 cm in the
HS cases, aird 16 cm in the § cases. _

In the relationship between hepatosplenomegaly and the results of the 1aboratory
examination, -of the 38 patients who underwent liver function tests, § patients.with H and 3
patients- with HS had slight liver impairments. : On the other hand, -peripheral blood
examinations revealed marked anemia in 30 patients with the H and in as many as 23 patlents
with the HS type. All of the patients with marked anemia showed less than 200 x 10% per
cubic millimeter. Leukopenia was observed in only 7 patients and in which the -degree of
leukopenia reveated less than 3000 per cubic mllhmetel Thrombopenia was observed in only
3 patients. -

- The result of- EEG ﬁndmgs in !1ep3tosplenomegaly was normal in 63 patlents, borderline
in. 10 patients and abnormal in § -patients. There was no ‘speciat relat;onshlp between
hepatosplenomegaly type and abnormal or borderline EEG findings.’

" During the course of our study, we had an impression that many subjects were afﬂlcted
w1th anemia and/or malnutrition, and weie accompanied with slow secondary sex traits. Height
of the subjects was compared with the average height obtained from 2,620 pupils of 13 ele-
mentary schools in Leyte Island. - Thirty-five boys with ihe ages of 7 to 14 years were selected
and studied; 11 were within the nommal range, 7 were comparatively small and 17 were remark-
ably small. In addition, of thesc 24 small boys, 22 were also found to be smaller than their
healthy counterparts.

- As to familial factors, the 78 pa’uents in this study were from families hdvmg more than
two patients in the same family. .

We found 12 cases of familial aggregation of hepatosplenomegaly, ie. 8 and 4 families
had 2 and 3 patients in the same famlly, respectively. In two cases, however, no splenomegaly
but hepatomegaly was seen in youngers. : \

We checked neurological symptoms such as f‘mger tremors, muscle rigidity, episodic or
paroxysmal disturbance of consciousness dnd convulsion .in the subjects. - However, none of
them had any sign of the above mentioned symptoms, i.e. there were no cases of hepatocerebraI
type in the subjects. :

Dr. Cruz (IPH UP)

How dld you ru]e out the other netirologic causes in your suspected cerebral
schistosomiasis cases‘? R

173 Hayash; (Kofu Cxty Hosplta])
' Unfortunately, we haven’t had any. autopsy and necropsy cases. In my personai opinion,

some abnormal fesion should be located at motor area or temporal lobe areas of the brain.
However, | do not know what kinds of lesion is present,
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THERA‘PEU’i IC STUDIES OF CFREBRAL bCHISTOSOMiASIS
' IN PALO LEYTE

Lilian C, TORMIS
Schistosomiasis Control and Resedarch Project, Ministry of Health

Seventy -one ‘éases of cerebral ‘schistosorniasis wera examined  in Palo Leyte and 36
patients were treated with either anti-schistosomal or anticonvulsant drugs.

Compared with the results prior to therapy, the ratio of abnotmal EEG to bordetine was
remarkedly improved. Seizures completely dlsappeated i 41% of the treated patients, .

With the lack of more effective  and non-toxic. drugs for sch‘stosomlams it ‘can be stated
- that anticonvulsants would compIement antischistosomal drugs in’ the treatment ‘of cerebral
schistosomiasis. - In the more difficult cases wherein sejzures continue even after treatment with
antischistosomal drugs, it is quite 1mpossuble to.obiain an 1mproved EEG pattem, ‘hence, it is
of utmost lmportance that their symptoms or the frequency of "the seizures should be
controlled withi the proper use of anticonvulsants and specifi c chemotherapy.

With the advent of Biltiicide or pramquantel which is an apparently better drug, severdl
cerebral cases were treated w1th mild to ‘moderate sade»reactmns such as fever, abdominal
pain and vemiting. In two patients, both grand mal cases, an abortive type of convulsion
developed. Mote cases are intended to be treated and follow-up of treaied cases will be made to
determine whether se;zures will be reduced or will ent1re1y dxsfippear

Dt. Domingo (Cellege of Med, UP)
How did you verify the diagnosis of cerebral schistosomiasis?
Dr. Tormis (SCRP, Palo]MbH)

Our diagnosis for cerebral schistosomiasis was based on laboratory examination as well
as clinical and EEG examination, in as much as we do not have adequate facxhues for further
and complex procedures as C-T scan, efc.

Dr. Abear (SCRS, MamlanOH)

In giving the drug to these cerebral cases, did you expect these cases to be improved or
cured of théir symptoms? I’ askmg this because, what causes the symptoms is the granuloma
formation around the egps and this drigs are not effectwe on the granuloma, so that you can
not expect that those anh-sch:stesomaj drugs will have any effect at a]l

Dr. Tormis (S_CRP, Palo_/M(_)H)
Our investigation revealed improvément for complete disappeatance of seizures in 18 of

28 cases after Fuadin therapy. Previous studies also showed the satisfactory response of
cerebral cases to Fuadin and this was attributed to the initial egg-suppression effect of this
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drug which probably. provents the formation of new- granuloma or resolution existing of new
oiies. Although there are untseated cases with spontaneous improvement, it must be noted that
a greater,percentage of improvement is obtained after therapy than without treatment.

Dr. Burio (SCRS ManilalMOH)

1.
2.

3.

:How mgmﬁcant is prevalence of cerebral schlstosomiams from prevalence of seizure

in the general population? . ‘

Is EEG pattern conclusive of a space occupymg lesion among cerebral schlslosomiams
cases?

Did you ruIe out paragonmnasm from your cere.bral cases?

Dr. Tormis (SCRP 'Palo'/MOH)

1.

The' world w1de dlstnbutlon of epllepsy or semures is D 3t0 0. 5% In Palo, Leyte
where populatmn is about 26 ,000 there are probably 285 cases of suspected cerebral

'sclnstosomlasm or patients with paroxysmal disease and this corresponds to about

1.1% of mhabltants which is' 2 - 3 times higher ‘and could be traced to exogenous

_ factors, such as the endermmty of S ]apomcum in this area ‘

The EEG pattern of a progresswe space 0ccupymg lesion such as bram tumor is qmte
different from that of cerebral schistosomiasis. However, in cases where the size of
brain tumor is still small, ERG pattem looks like in cerebral schlstosomlams, but it
does not show any dlffuse alpha pattern. The EEG pattern should be correlated
with laboratory and clinical findings to be conclusive of the. diagnosis of cerebral
schistosomiasis.

Paragonimiasis was ruled out.by the absence of history of respiratory symptoms and
absence of characteristic ova in the sputum.

Dr, Sy (IPH, UP)

i
2.

Is 't_h_ere any typical LEG patterh of these cerebral shistosomiasis cases?
What is the characteristics (age, sex, stay of disease) of the thre¢ patients who died?
Were they under any fonn of antischistosomal theraphy?

Dr. Tormis (SCRP, Pai_o/MdH)

1.

The. typical REG pattem commanly encountered m cerebral sch15tosom1351s isa

diffiuse alpha’ pattern Hhowever, a more interesting ﬁndmg is shght asymmetric theta

waves predommant in the posterior leads and cccasmnaily at the temporal area.
One case was a 17 yt. old male who dled of status convulsion; second case was 37 yr.

old male with jaundice and the third case was a 43 ys. old male who presented ‘such

sympioms as severe headache, frequent vomiting and coma before death All were
not under any form of antischistosomal therapy.
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ST U'DIE.SVON THE TREATMENT OF HE?ATOSPLENIC'
SCHIS'I OSOMIASIS JAPONICA WITH PRAZIQUAN’I‘EL

Genmdm P PORTILLO
Schistosomiasis Conrroi and Researck Pro_fect Palo, Lr.yte :

Th\rtyﬂght hepato splenic cases of schsstosomms;s wese gwen a one day treatmient ¢ourse
with “praziquantel to: determine whether -the. driig would produce any ‘untowird reactions
referable especially. to the central nervous systemn.  The patients were dmded into 2 reatment
and one control group. One. group received a single dose schicdule of 1 % 50 mgfkg body
weight, one group in divided doses of 3 x 20 mg/kg body weight given‘every 4 hours and the
- last received placebo The placebo group subsequently received praziquantel. . :

No clinical or ¢ncephalographic evidence was encountered which denoted central nervous
system irritation, neither adversé effecis referable to the various organ systems were observed.
Side effects were generally mild to moderate and transient. :

Results of the 6th months post-treatment stoot follow-up showed sxgmﬁcant paras;to
logical cures and/or reduction in egg ontput.

On the basis of the effectivity and the absence of undesnabk, clinical or labotatory
evidence of toxicity to the central nervous system or other organ system which could-be
attributed to praziquantel, 1t is apparently safe to administer the drugin hepato -splenic shisto-
somiasis.

Dr Abear (SCRS Mamla[MOH}

Dxd you give amhelmmthlcs to your patienis prior to treatment w1th pramquantel‘?

It s possible that praziquantel might irritate parasites other than Schistosoma, like Ascaris
or hookworm producing those side reactions like abdominal pain.

The abdominal pain might not be due to gastric irritation because the nature of pain
described was cohcky

Dr. Poru[!o (SCRP PafofMOH)

No, we dld not give any. anthehmnthlc before treatment.  Yes, I agree with you that
some of the side effects could be atfributed to other parasites.

Dr. Mastin-Ranada (SCRS, Manila/MOH)

. Noticing the papers reported on praziquaniel, the most common side effect is pastric
irritation manifested by abdominal pain, nausea, and vomiting immediately after tablet intake.
Is it possible for the drug manufacturers to produce tablets which will be absorbed in the lower
gut for better patient tolerance? : :
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Dr, Portiflo (SCRP PaloIMOH)

- Yes, I agree with you that entewc coatmg mlght elmnnate or demmlsh the sxde effects
whjch denoted gastnc untatmn

Dr, A. Degremont {Sw1ss Tmplcal Instltute Sw;tzerland)

- In Shanghai and Wusln China doctors have treated more than one thousand patients
thh praziquantel and reported that the more frequent s1de effectds arythmia just after abdomi-
nal pain. 1 would like to know if such side effect has never ocourred among your patients.

Dr. Pe'fﬁuo (SCRP, Palo/MOH)

~ In this atudy, no such _changes were notcd among the subjects either chmca]ly or in the
ECG tracmgs .
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