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Department of Bacteriolosy & Immunology

Project No. 3A 0 12501 A 806, Military Preventive Medicine
Task 01, Communicable Diseases (FIC 410)

Subtask aj: Acute Gastroenteritis

Study 1. Bacteriologic Survey of Stools from
Patients with Acute Diarrhea (SEATO
MEDIC Study No. 60)

Investigators: Lt. Colonel Sidney Gaines, Dr. Chiraphun
Duangmani, Mrs. Tatsanee Occeno,
Miss Pranee Senadisai, SFC Wallace G, Fee.

Description:

To determine the types of enteric pathogens involved in
acute diarrheas in Thailand,

Progress:

Examination of stools from acute diarrhea patients in 9
Bangkok hospitals cooperating with this laboratory continued
during the period covered by this report. A total of 857 rectal
swabs from 601 patients (128 adults, 473 children) were submit-
ted to the laboratory. The results obtained show that from 111
(12.9%) of the swabs, 15 different Salmonella species were
isolated., The 111 positive specimens were obtained from 88
different patients, indicating that 14.6% of all the patients were
positive for Salmonella in one or more stool specimens submitted.
Fourteen of the 111 Salmonella were isolated from 16 adults,
while the remaining 97 were cultured from 72 children. Thus,
12.5% of the adult patients and 15.2% of the children were posi-
tive for these organisms., It is of interest tg mention that in
two instances two different Salmonella species were isolated
from the same specimen, and that in two other cases a Salmonella
and a Shigells species were cultured from the same specimen.

The high incidence of diarrhea associated with Salmonella
montevideo, referred to in previous reports, decreased somewhat
during the Quarter in the Children's Hospital. Of the 240
patients from this hospital examined during this period, 26
(10.8%) were positive for this species. A total of 455
specimens were submitted from the Children's Hospital, and from
these,37 S. montevideo were cultured. This represented 50.7% of
all the Salmonella (73 isolates) cultured from the specimens
submitted by this hospital., In the previous Quarter, 79.2% of
all the Salmonella cultured from patients in this hospital



Task 01, (Project No. 3A 0 12501 A 806) Cont
were S. montevideo.

Seventeen Shigella isolates (4 from adults, 13 from children),
representing 6 different Shigella species, were obtained from
17 patients (4 adults, 13 children). Thus, 2.8% of all the
patients examined (3.1% of the adults, 2.7% of the children) were
positive for these organisms.

Regarding the paracolons, 438 of these organisms were
isolated from the 857 rectal swabs examine:! during January,
February, and March. However, only 382 (79 from adults, 303
from children) of the 857 specimens were positive for paracolon
species, and these were obtained from 311 patients (77 adults,
234 children). As many as 3 different species were obtained from
a number of individuals, sometimes from the same sample.
Approximately 60% of the swabs from adults (79 of 131) yielded
paracolon bacilli, while approximately 42% of the swabs from
children (303 of 726) were positive for these organisms. A
total of 97 paracolons were cultured from the positive 77 adults,
and 341 from the positive 234 children. Among the paracolon
bacilli cultured were numerous isolates of Paracolobactrum
coliforme,P. aerogenoides, and P.intermedium. Providencia strains,
on the other hand, were found infrequently.

In addition to the above, many isolates of Proteus,
Pseudomonas, and Bethesda-Ballerup bacilli were obtained from
many of the specimens examined. In addition, occasional isolates
of Arizona bacilli were made.

Summary and Conclusions:

This study is still under active investigation.
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Project No. 34 0 12501 A 806, Military Preventive Medicine

Task 01, Communicable Diseases (FIC 410)
Subtask aj: Acute Gastroenteritis
Study 2. Occurrence of Enteropathogenic Escherichia
coli in Thailand

(SEATO MEDIC Study No. 61)

Investigators: Lt Colonel Sidney Gaines, Miss Yupin Achavasmith,
Mrs. Malinee Thareesawasdi

Description:

To determine the kinds and distribution of enteropathogenic
Escherichia coli isolated from acute diarrheas in Thailand.

Progress:

Serotyping of E.coli strains isolated from patients with
acute djiarrheas continued, employing 12 typing sera provided by
Walter Reed Army Institute of Research, Prior to the present
guarterly Report, 957 E.coli had been typed. Of these, 115
(12.01%) were found to be enteropathogenic serotypes, and 155
(16.2%) were rough strains. During the Quarter beginning 1 Janua-
ry 1963, 311 additional cultures were examined. Seventy seven
(24.8%) were shown to be enteropathogenic, while 115 (36.9%)
were rough. To date, therefore, of 1268 E.coli tested, 192 (15.1%)
enteropathogenic and 270 (21.3%) rough strains have been obtained.
These cultures were isolated from individuals of various ages
and from both sexes. The most common types found so far have
been serovypes 025:B19:B23 and 0119:B14, representing together
half (51.6%) of all the types isolated.

Summary and Conclusions:

This study is till in progress, It is apparent, however,
that to date approximately 15% of the individuals with acute
diarrhea have yimlded enteropathogenic E.coli in their stools.
The data are being analyzed and evaluated,



Project No. 34 0 12501 A 806, llilitary Preventive Medicine

Task 01, Communicable Diseases (FIC 410)
Subtask aj: Acute Gastroenteritis
Study 3. Diarrhea in U.S. Troops Newly Arrived in
Thailand
(SEATO MEDIC Study No. 62)

Investigators: Lt Colonel 3idney Gaines, Lt Colonel Robert
B. Giffin, Jr. (Letterman General Hospital)

Sumnary and Conclusions:

This study has been terminated. The data are being
analyzed and evaluated, and a publication on the findings will
be forthcoming.



Project No. 34 0 12501 A 806, !Military Preventive NMedicine

Task 01, Communicable Diseases (FIC 410)
Subtask aj: Acute Gastroenteritis

Study 4. Diarrhea in U.S. Personnel in Thailand.
(SEATO MSDIC Study No. 65)

Investigators: Lt, Colonel Sidney Gaines, Dr. Chiraphun
Duangmani

Description:

To determine the incildence and causes of diarrheas in
U.S. personnel living in an area where diarrheas are endemic, and
to investigate the development of diarrheas in U.S. personnel
immediately after their arrival in Thailand.

Progress:

On 10 February 1963 an outbreak of acute diarrhea occurred
in a U.S, military unit in the vicinity of KXKorat, Thailand.
Eleven patients were initially involved and were admitted to the
31st Field Hospital in Korat. Of these, 8 were positive for
Shigella sonnei 1. One of the patients was a cook and all had
eaten all their meals in the company mess. However, the time of
onset of symptoms in all the patients, including the cook, was
much the same. Samples of all food served in the mess hall
during the two days prior to the outbreak, along with a water
sample from the unit mess, were cultured. 1In no instance were
any enteric pathogens isolated. During the next 10 days,

4 additional members of the same military unit were cultured and
found to have Sh. sonnei 1 in their stools. Antibiotic therapy
consisted of either chloramphenicol or tetracycline, and all
patients responded well within 24-48 hours. Since the 20th of
February 1963, only 2 stool specimens have been received from
patients with diarrhee through the 31st Field Hospital, and from
neither of these could enteric pathogens be isolated.
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From another diarrhea outbrealt in Pitsanulole in northern
Thailand, specimens from 1€ individuals associated with the
JUSMAG unit trere (7 U.S., including military personnel and their
dependents, and 11 Thai) were received on 27 March 1963. These
persons were suspected of having salmonellosis., By the time the
specimens were obtained, however, most of the individuals had been
on treatment and were asymntomatic. Despite this,

Salmonella derby was isolated from a U.S. Army officer, and a
Salmonella species was isolated for each of two of the Thai
personnel, No information was available on the source of this
outbreal.

Summary and Conclusions:

This study is a continual one, since outbreal:s such as those
described can be expected to occur from this time to time in U.S,
personnel living in areas where diarrheas are encdemic, and where
a substantial portion of the local population harhor lnown enteric
pathogens.



Project No. 3A O 12501 A 806, ililitary Preventive Medicine

Task 01, Communicable Diseases (FIC 410)
Subtask: Enteric Infections

Study 1. Bacteriologic Survey of Stools from Normal
Individuals
(SEATO MDIC Study No. 63)

Investigators: Lt. Colonel Sidney Gaines, Dr. Chiraphun
Duangmani

Description:

To provide information on the types of enteric nathogens
found in the normal Thai ponulation, and to nrovide a basis of
comparison for the study on the bacteriology of acute diarrheas.

Progress:

Prior to the present Quarterly Report, 656 normal Thai
individuals living in 3 communities near Bangkok had been cultured.
Sixty two (9.5%) were found to herbor Salmonella species, and
from 3 others (0.5%), Shigella were isolated. During the Quarter
described in this repeort, stool specimens from an additional
810 persons were examined. One hundred twenty three (15.2%)
yielded Salmonella, and from 6 (0.7%), Shigella were isolated.
Many paracolon bacilli, including members of the Providence group,
also were recovered from the stools examined. In addition,
Proteus, Pseudomonas, and Bethesda-Ballerup bacilli were encounter-
ed frequently. Arizona bacilli were isolated on occasion,

. Among the individuals harboring Salmonella, there was one
case from whom two different species were cultured. In another
instances, a Salmonella and a Shigella species were isolated
from a single stool specimen.

To date, of 1466 normal individuals examined, Salmonella have
been isolated from 185 persons (12.6%), and Shigella from 9 (0.6%).
Thirty different Salmonella species lrave been found so far, the
most frequently isolated ones belonging to Groups B and E.
Rcgarding the Shigella, 8 different species have been isolated.



Project No. 34 0 12501 A 806, ililitary Preventive Medicine

Task 01, Communicable Diseases (FIC 410)
Subtask: Enteric Infections

Study 1. Bact~riologic Survey of Stools from Normal
Individuals
(SEATO M:DIC Study No. 63)

Investigators: Lt. Colonel Sidney Gaines, Dr. Chiraphun
Duangmani

Description:

To provide information on the types of enteric nathogens
found in the normal Thai ponulation, and to provide a basis of
comparison for the study on the bacteriology of acute diarrheas.

Progress:

Prior to the present Quarterly Report, 656 normal Thai
individuals living in 3 communities near Bangkok had been cultured.
Sixty two (9.5%) were found to harbor Salmonella species, and
from 3 others (0.5%), Shigella were isolated. During the Quarter
described in this report, stool specimens from an additional
810 persons were examined. One hundred twenty three (15.2%)
yielded Salmonella, and from 6 (0.7%), Shigella were isolated.

Many paracolon bacilli, including members of the Providence group,
also were recovered from the stools examined. In addition,
Proteus, Pseudomonas, and Bethesda-Ballerup bacilli were encounter-
ed frequently. Arizona bacilli were isolated on occasion.

Among the individuals harboring Salmonella, there was one
case from whom two different species were cultured. In another
instances, a Salmonella and a Shigella species were isolated
from a single stool specimen.

To date, of 1466 normal individuals examined, Salmonella have
been isolated from 185 persons (12.6%), and Shigella from 9 (0.6%).
Thirty different Salmonella species r.avs been found so far, the
most frequently isolated ones belonging to Groups B and E.
Rcgarding the Shigella, 8 different species have been isolated.
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The specimens tested were obtained from various age groups and
from both sexes in each of the 3 communities under invegtigation.
With respect to the nature of the communities, one is urban in
character, another is rural, and the third is a combination of the
two types.

Summary and Conclusions:

It is apparent that a significant portion of the normal Thai
population harbors enteric pathoprens, particularly the Salmonellae,
Of particular interest is the wide variety of Salmonella species
isolated. This study is continuing.

o2}



Project No. 3A 0 12501 A 806, Military Preventive Medicine

Task Ol: Communicable Diseases (FIC 410)
Subtask: Enteric Infections

Study 2. Testing and Evaluation of a Holding Medium for
Enteric Bacteria. (SEATO MEDIC Study No. 64)

Investigators: Major Eugene B. Blair, Miss Sylvia Carey (WRAIR),
Lt. Colonel Sidney Gaines, Mr. Shamin ul Haque,
.Mr., Wichiyan Paniom

Description:

To determine how long a specially prepared holding medium
inoculated with stool samples or rectal swabs will be successful
in maintaining the viability of the enteric bacteria, particular-
ly the pathogenic types, which may be present.

Progress:

. To date 205 fecal specimens have been collected for examina-
tion in this study. Duplicate and in some instances triplicate
swabs were taken frnm each stool and placed in either 2 or 3 vials
of holding medium., One vial was sent to the Department of
Bacteriology, WRAIR, for examination, the second vial was

cultured in this laboratory (SMRL) 24 hours after the specimen

was obtained, and if triplicate swabs had been taken, the third
vial was cultured in this laboratory 1 week later, All vials

were kept at room temperature at all times, including during
shipment to WRAIR.

From the 205 fecal specimens collected in the holding
medium and tested in this laboratory, 18 Salmonella, represent-
ing 11 different species, were isolated. In addition, 10
Shigella (4 species), 18 enteropathogenic Escherichia eoli,
and 20 Providence bacilli were cultured. Many other
Enterobacteriaceae also were found,

The findings in this laboratory and those i~ the WRAIR
laboratory have been kept separate, so as to avoid the intro-~
duction of possible bias.
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Summary and Conclusions:

Collection of specimens is continuing. Observations made so
far in both laboratories indicate that the viability of the
"normal'" enteric flora is being maintained. A comparison of the
findings in the two laboratories is planned for the near future,
at which time an initial evaluation of the ability of this
medium to maintain the viability of enteric pathogens can be made,

10



Uepartment of Bacteriology & Iwmunology

General Information:

A, Jater specimens for bacteriologic examination:?

During the Quarter a total of 56 water samples were submit-
ted to this laboratory for hacteriologic analysis. Two
specimens were from swimming pools, and the remainder came from
actual or potential sources of drinking water. The specimens
were submitted by Thai and U.S. military and civilian agencies,
and by individuals.

B. Klong waters:

Examination of klong (canal) waters from 10 different klongs
in the Bangkok area for the presence of cholera vibrios contin-
ued., In no case were true cholera organisms isolated, although
non-agglutinating vibrios were cultured from some of the samples.

C. Antarax:

On 22 February 1963 amears taken from skin lesions of two
patients suspected of having anthrax were brought to this
laboratory for microscopic examination. Gram positive bacilli
morphologically resembling Bacillus anthracis were seen.
Similar findings were made on smears taken from cow meat, with
which the patients had been in contact. These patients were
hospitalized in Dhonburi, a section of Bangkok.

On 15 March 1963 blood from a Palm Civet, which had died in
the 200 at Chiengmai in northern Thailand, was obtained for
culture. A pure culture of a gram positive, sporulating bacillus
was obtained. A guinea pig inoculated subcutaneously with a
light suspension of the organisms died in 48 hours. Smears made
from the spleen and heart blood showed large numbers of large,
gram positive bacilli in chains, which resembled B.anthracis. The
organisms were also cultured from the spleen and the blood, and
showed a colony appearance typical for this bacillus. The
probable source of infection in the Palm Civet was from
contaminated meat from a water buffalo.

11



General Information (Bact Dept) Cont

D. Miscellaneous:

In support of various organizations amd units, serologic or
bacteriologic studies were performed on the following:

l. 1 serum specimen for Widal test from the 31st
Field Hospital, Korat.

2. Sterility checks on media used by the Department
of Veterinary Medicine, SMRL.

3. Examination of the premature and full-term sections
of the Pediatrics Department of Chulalongkorn Hospital for
possible contamination by enteric pathogens. Twelve areas
were included in this examination.

4. 7 specimens of purulent material from liver
abscesses to be examined for enteric bacteria submitted by
the Faculty of Tropical Medicine, University of Medical
Sciences.

5. 1 urethral discharge for microscopic examination
and culture submitted by the JUSMAG Medical Unit.

6. 1 culture of an enteric organism submitted by the
bacteriology laboratory of the Women's and Children's
Hospital for identification.

7. 10 possible Salmonella cultares submitted by the
Thai Army routine diagnostic laboratory for identification.

8. 4 stool specimens submitted from the RAAF Base
at Ubol, Thailand.

In addition to the above, an autogenous vaccine of Micrococcus
ogenes, variety aureus (Staghxlococcus aureus) was prepared.

12



Department of Entomology

Project ilo. 34 0 12501 A 806 MILITA' I PRLVEWTIVE MIDICING

Task 0l: Communicable Disease

Subtask: Arthropod-borne infections

Study 1. Arthropod-borne viruses in the Bangkck area
(SEATO MEDIC Study #40)

Investigators: Major John Z. Scanlon, Miss Pacharee Nawarat®

* In the Quarterly Report for October-December 1962, Mrs. Ramps Rattana-
rithiltul was listed as investigzator in this study in error.

Description:

Mosquitoes are collected from each of five areas of Bangkok, chosen
in coordination with the Virus Department (SIATO }EDIC Study #7). Mos-
quitoes are collected by light traps and taken while resting in dwellings
during the day. Additional specimens are taken while attempting to bite
collectors during the daytime, indoors and near houses; and additional
biting collections are made outdoors and indoors in the early hours of
darkness. A net trap is operated, with the collector serving as an attrac-
tant; and an empty net trap is operated simultaneously as a control.
Mosquitoes collected in a satisfactory condition are maintained alive long
enough for digestion of their blood meal, then anaesthetized, identified
and frozen for virus isolation attempts. Population trends for each
species, by area and for the city as a whole, are plotted for comparison
with the trend of arthropod-borne virus disease in the city.

Progress:

The routine collections from the five study areas were concluded in
January, with the completion of a year of collecting. The statistical
data by area and time were brought up to date in the succeeding weeks,
while the collecting personnel were engaged in a special study of the
mosquito population at Don Muang International Airport. A report on this
activity is appended to the present report. In ilarch, a routine collec-
ting schedule was resumed in Bangkok, in two of the five areas used in
the previous surveys. These areas were of special interest becauss of
the number of cases of hemmorhagic fever detected there, and because of
the time of appearance of the cases. Collections in these areas are
limited to resting and biting collections as sources of specimens for
virus isolation.

13



Task Ol (Project No. 34 O 12501 4 806) Cont.

During the Quarter an additional 4,740 mosquitoes were preserved for
virus isolation. These consisted of 4442 Culex pipiens guinquefasciatus
and 298 fLedes aegypti. A1l of the mosquitoes from the year-round study in
Bangko't have now been turned over to the Virus Department for isolation.

A total of 27 virus strains have now been isolated from material collected
in the study. A discussion of these isolations will be found in the report
of the Virus Department. HNo species were added to the Bangkok list during
the Quarter, and it is believed that the list as it was reported in the

last quarterly report. Studies have been initiated on several of the species
complexes in the Bangkok area, by rearing of sibling series. It is expected
that this technique will permit identification of some of the difficult
species in the Bangkok collections, such as Anopheles barbirostris.

The weather conditions during the quarter were generally unfavorable
for large numbers of mosquitoes. Minimum Temperatures were lower than in
the preceding quarter, and lower than 20°C. on thirty one days during the
period. The lowest nightime temperature during the quarter was 11.67C.
Yo rainfall was recorded for January, and there was 10,0 mm. recorded in
February. In March, all of the 40.0 mm. recorded fell in one day. The
general trend therefore was toward the drvying of mosquito breeding sites.

14



Project 34 0 12501 A 806 MILITARY PREVEHTIVE MCDICIIE

Task 0l: Communicable Disease
Subtask: Arthropod-borne infections

Study 2. Japanese B encephalitis at Bang Phra, Cholburi
(STATO MEDIC Study :41)

Investigators: Maj. J.Z. Scanlon, Miss Pacharee Hawarat, Dr. Sakorn
Resitayodthin®*, Mr. Choomporn Bhundhusoothon®*

Description:

Mosquitoes are collected at least three times a week at the Bang Phra
laboratory of the Queen Saovabha Institute, in Southeastern Thailand.
Parallel collections are made by means of a horse-baited large mosquito
trap, and from a special light trap designed to capture live mosquitoes.
The mosquitoes are anaesthetized and the common species used in virus isola-
tion attempts. The less common species are sent to Bangkok for identification.
Lists of all species and population data are maintained by this Department .
Viruses isolated from the mosquitoes or from horses at Bang Phra are turned
over to the Virus Department SMIL for additional study.

Progress:

From January to mid-March forty six (46) additional light trap collections
were processed. The number of females per trap night showed a decrease in
this Quarter, as expected during the cold dry months of January through March.
The number of females per trap night in the horse baited trap, however, held
rather steady. The number of females talken by the bait trap method was still
guite small as compared with the light trap method. The overall average of
females per trap night for the bait trap in thie Quarter was 52.9, as compared
with 54.7 in the preceeding Quarter. One additional isolation of a virus
from Culex tritaeniorhynchus was reported during the period. However, the
mosquitoes were collected in November, and all five of the virus isolations
made thus far were from mosguitoes collected in October and Hovember.

TABIE 1

Mosquito Captures at Bang Phra, Cholburi, January-March 1963

MOWTH FeMALES PER TRAP UIGHT
Light, trap Bait trap
January LR3 45 57.09
February 208,11 - 43426
March (partrol) 228,40 58460

¥ Bang Phra Iaboratory, Queen Saovabha Institute
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TABIC 2

Percentages of Culex gelidus and Cule: tritaeniorhynchus in Bang Phra
Light trap and Bait Trap Collections January-March 1963

- - it astne s 4w s -t P

LIGHT TRAP ] BAIT TRAP
MOWTH : v ~—= i
C.gelidus ;C.tri. Combined ¢ C.gelidus ; C. tri.{ Combined
; o o "‘"’H"" Jrp— M N

1
¢

January P 74405% 16,045

i i
90.09% | 9L.48% | 2.95% | 94433
February v 45.47% 112,015 ¢ 67.48% i 64.11% | 20.07% | 84.18%
March © 69.96%  119.79% ' 89.75% ! L 87.37%

82.59% | L.T8% !

Summary and Conclusions:

Additional collections of mosquitoes were processed for virus isclation,
and additional data were compiled on the seasonal distribution of mosquitoes
in the study area. One additional strain of virus was isolated from Culex
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Eroject No. 3A 0 12501 A 806 MILITARY PREVENTIVE 1MIDICINE
Task O0l: Commnicable Disease
Subtask: Arthropod-borne infections

Study 3. Mosquito~borne viruses in other areas of Thailand
(SEATO iedic Study i

Investigators: lMajor J.2. Scanlon, SFC A.C. Fulmer, Mr. Kol Mongkolpanya
Mr, Sumeth Chunchulcherm

]

Description:

Mosquitoes are collected in various parts of Thailand in connection
with studies of the mosquito fauna of the country, and in connection with
investigations of human disease outbreaks. When possible, aliquots of
these collections are frozen and turned over to the Virus Department for
isolation. In additional several routine collections sites have been
chosen, within reasonable driving distance of Bangkok. These sites re-
present a number of ecotypes and are surveyed on a monthly schedule, with
emphasis on collections from human dewellings, animal and human biting
collections.,

Progress:

During March two study sites were selected, and routine collections
were begun. Each site is visited at bi-weekly intervals by a team consisting
of three collectors and a technician vho identifies the most abundant
species in the collections, seals them in ampoules and freezes them., The
less abundant or difficult species are preserved for identification at the
Bangkok laboratory. The areas visited thus far are a village at Rangsit
on the rice plain near Bangkol, This village is of linear shape, along
a main klong or canal. The other site being visited is Amphur Pakchong,
in the foothills of the Petchabun mountain chain, northeast of Bangkok.
U.S. Army troops were billeted in that area some months ago, and showed
serological evidence of exposure to the arthropod-borne viruses. Mosquitoes
from the collections still being processed. The collections have been
quite small thus far, due to the extreme dryness of the study sites. Iarge
number of mosquitoes will not be found until mid-May or later. Additional
study sites will be added to this project when an evaluation of the effeciency
of the collections is available, and when the seasonal changes in the
Bangkok region indicate larger numbers of mosquitoes are occuring.

Summary and Conclusions:

Collections of mosquitoes for virus isolation are proceeding in
selected ecotypes near Bangkok, and in other areas of Thailand as oppor-
tunity permits. Results of virus isolation are not available as yet.
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Task Ol: Communicable Disease
Subtask: Arthropod-borne infections

Study 4. Colonization of vector mosquito species
(SEATO MODIC Study #43)

Investigators: Lt. James M. Neely, liss Nantana Fuangarom
liiss Rachanee Dechasiri, lir. Kol Mongkolpanya
Mr. Sumeth Chunchulcherm

Description:

Colonies of several important mosquito species are being maintained
for projected virus and malaria transmission studies, and to serve as
standards in insecticide resistance studies.

Erogress:
Colonies of Culex pipiens quinguefasciatus and Aedes aegypli were
maintained as usual during the period. Both were used for several tesis
of insecticides during the Quarter, and an initial attempt was made to
transmit Chikungunya virus by the bite of Culex pipiens guinguefasgciatus.
Results of the latter experiment will be reported at a later date. The
very small numbers of Anopheles minimus larvae collected in Southeast
Thailand during February were not sufficient to permit establishment of a
colony, and larger numbers were not found despite a concentrated search
in an area known to produce large numbers during the rainy season. Field
work is continuing in the area in order to detect changes in the population
level of A. minimus as soon as the population begins to rise. A small
source of larval and adult Anopheles balabacensis was found in the Chanta-
buri area in February, (STATO Medic Study 786). Adults returned to the
laboratory failed to lay eggs, and had a relatively short longevity. Many
larvae were reared to the adult stage, and the identity of the larvae and
adults checked. A1l were Anopheles balabacensis balabacensis, the nominate
subspecies, as defined by Colless. The adults proved difficult to feed in »
the laboratory, and no fertile eggs have been obtained. It will be necessary
to use the forced insemination technigue to obtain a sufficient number of
fertile eggs to assure perpetuation of the colony. Plans have been completed
for expansion of the insectary facilities in the RTAIP building for specific
use of the special project in malaria. Two members of the Department visited
the Institute for Medical Research, Kuala Lumpur Malaya, for training in
special insectary techniques in connection with malaria. investigation.
Special emphasis was placed on training in the artificial insemination
technique.

Summary and Conclusion:

Colonies of several culicines were continued as usual, providing stock
for virus transmission experiments and insecticide tests. Initial attempts
were continued for colonization of several Anopheles species.
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Project No. 34 0 12501 A 806 MILITARY PREVCHTIVE MEDICINE

Tagk 0l: Communicable Disease
Subtask: Arthropod-borne infections

Study 5. Precipitin tests of mosquito blood meals
(SEATO MEDIC Study i#44)

Investigators: SFC A.C. Fulmer, kiss Nantana Fuangarom

Description:

Engorged mosquitoes are removed from collections being processed for
virus isolation and smeared on filter paper for later determination of the
sources of the blood meal by the precipitin technique. Specific antisera
to selected avian and mammalian hosts are prepared in rabbits.

Progress:

Two additional antisera were prepared during the Quarter, using the
technique described previously., An antiserum to dog was prepared with a
titer of 1:4000, with no cross reaction to any of the other hosts used in

he series at that level. An antiserum to monkey prepared in February did
not yield a satisfactory titer, but the preparation was repeated in March,
resulting in antiserum which titered 1:8000, with no cross reaction to the
other hosts used in the test. The complete range now used consists of the
following hosts: human, horse, cow, pig, chicken, dog and mcnkey. It is
hoped to extend the testing to Anopheles mosquitoes in the following
period, in connection with studies on human malaria. From 28 December to
8 March, three hundred and thirty nine (339) tests of mosquito blood meals
were completed. Beginning on 8 March the tests were expanded to include
dog antiserum, and late in March to include monkey antiserum. All tests
thus far have been restricted to the two most common species taken in studies
of hemmorhagic fever in Bangkok, Culex pipiens guinquefasciatus and Aedes
aegypti. Complete results of reaction to the full range of antisera are not
yet available.

Summary and Conclusions:

Two additional antigeras were prepared during the period, dog and monkey.
Over three hundred blood meals were tested against part of the complete
battery of antisera. Results are still incomplete.
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Task 0l: Communicable Diseases
Subtasl: Arthropod-borne infections

Study 6. Association of Diptera with incidence of trachoma
(SZATO MEDIC 3tudy #45)

Investigators: Maj. J.E. Scanlon, Mrs. Rampa Rattanarithikul,
Dr, Satma Singh*

Degeription:

Populations of eye gnats (Chloropidae) and filth flies (largely
Muscidae and Calliphoridae) are studied in Forat city and three villages
in the vicinity by means of two types of bait traps. These are operated
by personnel of the WHO Trachoma Control Project and the catches are
forwarded to this Department for counting and identification. The results
of the population study will be examined in comparison with the. incidence
of trachoma in the selected villages through the year.

Progress:

A1l collections in the study area have now been separated and the field
work has been suspended. Identifications of the aliquots of the collections
have not as yet been received from the United States National Museum. A
final report has been received on the relative abundance of trachoma cases
in the study areas during the months in which flies were collected in the
Korat area, These data were accumulated during monthly visits to the
villages by WHO teams, and visual examination of all children under 10 years
of age. These data will be correlated with the fly abundance figures when
identifications are completed.

Summary and Conclusions:

Field work on the project, both fly collections and disease incidence
studies have been completed. A final report will be prepared when identi-
fications of aliquots of the fly collections have been received from the
USHM.

i a4 1
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Task 0l: Communicable Diseases
Subtask: Riclettsial diseases

Study 1. GCollection of chiggers and ticks for rickettsial isolation
(SEATO MEDIC Study 7°46)

Investigators: Capt. Vichai 3angkasuvana+, Maj. J.E. Scanlon, Mr. Xitti

Thonglongva, Maj. Samnieng Buspavanich+, Dr. Bennett
Elisberg¥, Capt. Garrison Rapmund*, Dr. Robert Traub¥*#

scription:

e

Iarval trombiculid mites (chiggers and various stages of ticks are
removed from their vertebrate hosts and forwarded to Bangkok, eitler
frozen or in the living state, for attempbts to isolate riclkettsiae in
appropriate laboratory animals. Tissues are recovered from mammals for
additional isolation attempts, and as many animals as possible are bled
for serological examination.

Progress:

Reports have been received from the investigators at WRAIR on the
serological examination of human and other mammalian blood collected
during the initial period of field work in Horthern Thailand. These
indicate the widespread occurrence of severgl riclrettsial diseases
among man and animals in all of the areas studied. Details of these
serological results will be listed in future reports. Rickettsiae were
isolated from rodents collected in several areas of Thailend, includng
sites near Chiengmai and Khon Xaen and from Chong Mek on the Eastern
border of Thailand. Additional specimens of mammals and ectoparasites
were mede at Chantaburi in Southeast Thailand, at Pong Nom Rawn on the
Cambodian border. Reports have not been received thus far on the isolation
attempts using ticks collected during December and forwarded to WRAIR.

The general trend of chigger populations has been devidedly downward in
this Quarter, and several animals collected at various sites gave evidence
of considerable earlier chigger attachment. DMany of the specimens now
collected in the field are being inoculated into mice at the collection
site, with additional specimens of tissues being frozen for later study.
Chiggers are now routinely inoculated in the field, as shipment to the
central laboratory resulted in excessive death of the chiggers, or in their
transformation to the protonymph stage. Study sites heve been selecied

in the Chiengmai area, based on isolations made during the quarter, and
these study sites will examined in detail throughout the year, Additional
study sites have been selected in the region within two hundred kilometers
of Bangkok, and these will be surveyed from the Bangkok laboratory several
times during the year. The principal study area under present consideration
is in the Chong Mek region along the Mekong River, east of Ubol., Identi-
fication of all lines of rickettsiae isolated is still in progress.

¥¥* University of Maryland
*  WRAIR
+ Royal Thai Army Medical Service
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Summery. and Conclusions

Serological evidence has been obtained for the existance of several
species of rickettsiae in Thailand. Isolations of rickettsiae have been
made from mammals collected in several parts of the country. The isola=-
tion program is being continued in several areas, and sites for detailed
examination have been selected.
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Project No. 3A 0 12501 A 306 MILITARY PROVEWTIVE MEDICTIHE
Task 04: ILicology and Control of Disease Vectors and Reservoirs
Subtask: Arthropods of medical importance in overseas areas

Study 1. =noscuito fau

ne. of Thailand
(STATO MZDIC Study

)

Investigators: ajor J.0. 3canlon, Mrs. Zlampa Rattanarithilwl,
tir, Sahem Isanl, iliss Jdunanze Sandhinand

This study of the taxonomy and ecology of the moscuitoes of Thailand
is coorelated with, and arises from, studies of mosquito-borne disease.
losquitdes are collected routinely on a year-round schedule in Bangkok,
Chiengmai, Udorn and Bang Phra., " In addition, other collecting sites in
many areas of Thailand are visited as often as possible., Distribution
records, records of human and animal biting, breeding sites, and other
facets of the biologies of the various species are recorded. Publication
of a monograph on the mosquitoes of Thailand is the eventual goal of “he
project.

Progress: -

During the Quarter the first shipments of mosquito specimens for
illustration were sent to the 406th Medical General ILaboratory. These
consisted of females of the subgenera Anopheles and Cellia of the genus
Anopheles. Progress was also made in selection of specimens of other
genera for illustration, and on arrangements for the final form of the
publication. Contact was also made with other institutions wiich will
make specimens available for illustration which are not presently in
our collections. It is anticipated that completion of the illustrations
of all Thailand mosquito swecies will require approximately two vears.
Several additional species were added to the Thei fauna during the period,
including several species apparently new to science., Additional time was
spent during February in study of the systematic collections at the
Institute for ledical Research in Kuala Iumpur, lalayes. Arrangements were
made there to borrow series of topotypic specimens for species occuring
in Thailand.

Artificial breeding containers in the Chiengmai area have yielded
many interesting specimens of several genera, These collections were
made at a time when natural breeding sites were almost completely dry.
It appears that breeding of some important genera, such as Tripteroides
and Aedes (Finlaya) may continue through the dry period of the year
in the artificial containers. Biting collections in the forests around
Chiengmai have fallen off sharply during January through Marcn, and
collections from light traps and a cow-baited trap have also paralleled
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the fall in numbers of specimens biting man. Additional collections were
made in the Chantaburi region, in connection with S5JATO iledical Study
#86, and these observations will be discussed in thot section.
Bummary and Conclusions:

Several new species have been added to the list of the mosquito

fauna of Thailand, Illustrations have been begun for a projected monograph
on the mosquitoes of the country. '
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Task 04: Ecology and Control Disease Vectors and Reservoirs
Subtask: Arthropods of medical importance in overseas areas

Study 2. Culicoides of Thailand
CATO MEDIC Study #48)

Investigators: Mrs. Rampa Rattanarithilul and Dr. W.,W. Wirth*

Description:

In order to determine the distribution of these important Diptera
in Thailand, specimens are removed from routine light trap and human
biting collection whenever time permits, These are preserved in alcohol
and sent to the United States National Museum for determination. These
gnats transmit several human disease agents (Mansonella and Acanthocheilo-
nema) and several important diseases of domestic animals (blue tongue
virus and african horse-sickness virus). Their status as disease vectors
and their distribution and biology in Thailand are virtually unknown.

Progress:

From January to March additional specimens of Culicoides were
segregated from light trap collections from Bangkok, Bang Phra and Chiengmai.
No additional shipments were made to The United States National Museum
during the period, and the rate of collection has been slowed by the
cessation of routine collections in the Bangkok area, Emphasis will now
be placed on the rearing of Culicoides and other Heleidae encountered in
routine collections of mosquito larvae. This method of collection has
been requested by Dr. Wirth, in order to settle some of the complex taxonomic
questions arising from the collection of adults only. Approximately two
hundred vials of light trap material are now on hand for shipment. ilo addi-
tionel identifications have been received from Washington during the period.

Summary and Conclusions:

Routine collection of Culicoides midges was continued during the
Quarter. Collectors have been instructed to save micdge pupae for rearing,
and the collection of adults from light traps has been diminished.

¥ USDA, U.3. lational Museum
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Task 04: Ecology and Control of Disease Vectors and Reservoirs
Subtask: Arthropods of medical importance in overseas areas

Study 3. DLctoparasites of the vertebrates of Thailand
(STATO MEDIC Study 749)

Investigators: Mr. Kitti Thonglongya, liiss Panita Iakshana, Mr. Inkam
Inlao, lir. Preecha Ruangvija, lir, Samarn Maneewongse

Description:

Ectoparasitic arthropods are removed from all birds, mammals and
reptiles collected in connection with disease studies. These arthropods
sorted for determination by the Department staff and cooperating specialists.
The program is designed to provide a list of the medically important
arthropods of Thailand, as a guide for future research; and to provide
identification service for isolation programs presently in progress.

Progress:

Two Department personnel wvisited the Institute for tiedical Research
in Kwala Lumpur, Halaya in February for familiarization with the methods
used there for memmal and ectoparasite identification. One technician
recelved addivional vraining in mammal identification with Dr. J. L.
Harrison, Chairman of the Zoology Department, University of Singapore.
A1l of the mamrals collected prior to January 1963 have now been reexamined
and the identi:ications checked. During the period five hundred and six
slulls of mammals were c’leaned and examined with their matching skins.
At present the mammals in our collections represent seven orders, sixteen
families, twenty seven gencra and thirty seven species. Work is pro-
ceeding on subspecific identification of the hosts, particularly the rodents.

Collection of mermils wos continued in the Chiengmai area, to determine
the changes in ectoparasite founa through the year. Mammals were collected
at various altitudes on the surrounding mountains, and at two villages on
the valley floor where scrub typhus has been known to occur., Mammals
were also collected in the Chantaburi and Pong Nam Rawn areas of South-
eastern Thailand. A list of the mammals collected in these areas 1s given
in Table 1. Many of the rodents examined showed evidence of much heavier
chigger infestation earlier, but the yield of chiggers at this season was
quite small. 4 sirnifisint number of nisal chiggers was found, however.
More fleas were collected from the rammals than had appeared in our earlier
collections, and there were a3 many as 14 Xenopsylla cheopis per rat. The
collection cites are described in SZATO Medic Study #86 of this report.

(3™
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TABIE 1

Animals and Zctoparasites from Southeastern Thailand

A s A bl 9 e A LG e 5 s s e e s P T PP B R S ST Y

No. of  Ho. of , |
Name of Host Collected insected Lice Flea Tick Mite Chig- Others
_ e hOSY gers. i ...
1. Rattus rattus 12 11 3.2 0 8 11 0
2. Rattus rattus 20 18 0. 1 2 14 .17 !2 Pseudos-
‘ . corpion
3. Rattus berdmorei 6 6 0 5 0. 2 . 5 0
/. Bandicota indica 2 2 0o 1 0O 0 1 1DMalaria
5, Menetes berdmorei 25 23 13 4 310 17 ;2 Malaria
‘ ‘ 1 Adult fila-
' rial worm
2 Microfila-
' : ria.
6. Tupaia glis 2 ‘ 2 o' 1 2 2 2 .1 Microfila-
: ' ria,
‘ ‘1 Maleria
7. Melogale personata. 2 ‘ 0 0 o o o' 0o 0
3 Orders, Z Families, 70 62 16 14 7 36 53 : 10

5 genera 7 species

Determinations for material collected in this and preceeding Quarters are as
follows:

a. Chiggers - (Miss Panita Iakshana, Mr. Kitti Thonglongya) Preliminary
identifications are still made in the field, before inoculation of mice, and
aliquots of these inoculation type specimens are confirmed in the laboratory.
Approximately eighty species of chiggers are now represented in our collec-
tions, of which twenty are new species. Samples of the latter have been sent
to the 406th Medical General Iaboratory in Japan for illustration, and to
Dr. Traub for preparation of diagnoses and descriptions. The status of the
species complex centered around Leptotrombidium deliensis is still under
investigation. Variations detected in specimens identified as L. deliensis
indicate that the species is either exceptionally variable, or that a series
of sibling species is involved. Examination of specimens in the collections
of the Institute for Medical Research in Kuala Lumpur, indicates that many
of the Thai species of chiggers are also found in Burma, laos, Vietnam and
Malaya. The new species which are currently being drawn and described
include the following: Three species near leptotrombidium deliensis; eight
other species of Leptotrombidium and one species of Gahrliepia. Two addi-
tional slide preparators have been engaged in order to speed the identifica-
tion of the chiggers and the preparation of material for description.
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b. Hipwoboscidae and other Pupipara: Two reports have been received
from Dr, T.C., Maa, Taiwan, containing identifications of pupiparous Diptera
from mommals and birds in our collections., These include several new
species.

c. Other ectoparasites: Additional Anoplura from Thailand, and specimens
submitted from Pakistan have been identified in this Department. HNo addi-
ticnal reports of identifications have been received from cooperating agencies
during the guarter.

Summary and Conclusions:

Approximately two hundred additional vertebrates were examined from
florthern and Southeastern Thailand during the quarter. Considerable
progress has been made on the description of new species of chiggers and
on the cataloging of all of the ectoparasites of Thailand.
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Tagk 04: Ecology and Conbtrol of Disease Vectors and Reservoirs
Subtask: Insecticide Tolerance of mosquitoes

Study 1. Determination of indecticide Tolerance level of selected
mosquito species in Thailand
(SEATO MCDIC Study .'50)

Investigator: Lt. Yeely, Mr. Kol lMongkolpanya

Description:

The insecticide tolerance levels of the most important species of
mosquito in Thailand are being determined by means of the World Health
Organization test kits, as recommended by the Armed Forces Pest Control
Board., Initial emphasis has been placed on the study of the most im-
portant adult species in the Banglok area, with a planned later extension
to other populations., Additional studies will be conducted with the WHO
larval test kit.

axress:

Additional checks we made on the adult mosquitoes from our laboratory
colonies of Culex pipiens guinguefagciatus and A. aegypti, both of Bangkok
origin. (Culex pipiens guinguefasciatus with DDT yielded an IC-50 of approxi-
mately 0.5% and an IC-90 of 2.0%. A. aegypti with DDT yielded LC-50 of 1.0%
and an IC-90 of awvproximately 3.0%. The same mosquitoes when exposed to
Dieldren resulted in an 10-50 of 1.6% for Culex pipiens, and an IC-50 of
0.1% for A. aegypti. ILaboratory and wild populations showed similar results
in both cases. The larvae of both Culex pipiens and &. aegypti where also
tested and yield a LC-5C of 0,10% DDT for Culex pipiens guinguefasciatus
and a IC=50 of 0,50% for A. aegypti. These results were comparable with
those from wild populations. Culex pipiens cuinguefasciatus larvee were
also exposed to BHC resulting in a 10-50 of 0,03% and a IC-90 of 0,50%

The only noticeable resistance detected in these tests was with Culex
pipiens cquinguefasciatus. The IC-50 was 1l.6% the highest concentration in
the WHO kit for dieldrin, an indication that Culex pipiens gquinguefasciatus
has developed resistance to this particular insecticide. Although no general
mosquito control program by the government has taken place in the Banglok
area, it is believed that the use of a local product, consisting of dieldrin,
by the people in large amounts might be producing some tolerance. LlMore
detailed studies with this mosguito plus others will take place at a future
date.

Summery and Conclusion:

Tests of the tolerance of laboratory and wild strains of Cylex pipiens
quinquefasciatus and Aedes aegypti were continued using several chlorinated
hydro carbon insecticide. Tolerance of adult C. pipjens quinguefaseciatus to
dieldrin was detected and is being investigated further.
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Task Ol Cotmunicable Diseases
Subtask ag. Arthropod-borne infections
Study 7. Anopheles in relation to malaria. (SEATO MEDIC Study # 51)

Investigators: Dr. Udaya Sandhinand, Maj.J.E. Scanlon, Lt.J.M, Yeely,
Mr, Sahem Esah

Description:

Anopheles mosquitoes are collected by various methods from study
sites selected for high incidence of malaria. The mosquitoes are
dissected to deternine the rate of infection with plasmodia, Plasmodia
recovered are inoculated into experimental animels and human volunteers
for recover of strains of Plasmodium, Additional mosquitoes are
collected for colonization for tronsmission exmerimoents, and reared
specimens are reteined for Teeding on gametocyte carriers to determine
Anovheles specics suscentibility,.

Progress:

Tvo Department personnel were trained in mosguitc dissection
technique and allied subjects at the Institute for ledical Research,
Kvala Lumpur, lalaya in PFebruary. In late February field work was
begun at Chantaburi and Pong am Rawn in Southeastern Thailand., In
Chantaburi area collections of adult and larval Anopheles balabacensis
vere made, and the specimens collected were returned to Bangkok for
examination, The collectiorswere made in the Tha-Mai area, 18 kilo~
meters southeast of Chantaburi, along the coast, with large rubber
plantations on the higher fround. The A. balabacensis were found
under licht shade in pits dug by workers mining sapphires and other
gems, This larvel habitat is somewhet different from that renorted
from other areas. Adults vere also foun” restine on the walls of
the pits, Hone of the moscovitoes dissected in the area showed
evidence of infection. It is anticinoted that the Tha-liai region will
produce large mhers of A. balabacensis during the rainy season,
Larvae were also found along a small stream at the edge of the sapphire
pits.

The Pong HWam Rawn area is apnroximately 45 kilometers northeast
of Chantaburi, alons the Cambodian border, It is a region of
undulating hills and tall deciduous forests wiich have been heavily
cut over, producins onen glades of srassland (lalang). The area is
reported to be highly malarious. liosquito collections were poor in
the aree at the time of our visit, due to cxtreme drymess and low
temperatures, Larvae vere collected from large streams in small numbers,
includinz A. minimus,
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However the small feeder streams where most of the breedinz tekes place
were dry. Further collections will he attempted in the area after the
onset of the rainy season, if air trans—-ortation is available, The
road to the Pon7 lam Tawm area is not passable during the rainy season,
Additional collections of A, balabacensis can be made through out the
vear in tie Tha-l’ai area, which is served by an all-weather road,

Sumriary and Sonclusions:

Field studies of anopheline population and collections for
experimental wor: were “degun in Southeast Thailand. An unusual breeding
site for Anopheles balabacensis was detected. Collectiong were small
at this period hecause of adverse weather.
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Task Ol Communicable Diseases
Subtask ag. Arthropod-borne infections

Study 8. Epidemiolozy of malaria. (SEATO IWDIC Study # 52)
Investigzators: Dr. Udaya Sandhinand, Lt.Col. Xawee Suwankul
Description: |

Areas of high incidence of malaria, or of unusual interest to the
military are selected for epidemiological incestigation. Longitudinal
studies of infection in local populations and troop concentrations
will be coupled with studies of selected cases in provincial and
military hospitals. Special attention is given to detection of cases
which apparently resist treatment by standard drug therepy.

Progress:

The Surgeons General of the Royal Thai Army, Navy and Air Force
have requested subordinate medical commanders to report cases of
suspected drug resistance to this leboratory. In addition plans have
been made to establish clinical surveillance at several hospitals,
civilian and military, where unusually large numbers of malaria cases
occur., Initial blood film surveys were made in February in areas of
known high endemicity., At Pong Nam Rawn, Chantaburi, thirty four
persons were examined in house to house visits among the ninety seven
houses of the village. Seven positive smears were found, all
Plasmodium falciparum. A group of Royal Thai Marines stationed in
the nearby jungle had arrived since the end of the rainy season and
had experienced no malaria, However, the previous group, which had
been in the area during the rainy season had a high attach rate,
necessitating the evacuation of a number of men. In the Tha-}Mai area,
Chantaburi, seventy three school children were examined. Fourteen were
positive for falciparum malaria, one for vivax, All of the children
were healthy and attending school and are rated as a symptomatic

rvasitemias,

Summary and Conclusions:

Preliminary arrancsements have been made for detection of foeci of
malaria, and field studies were initiated on a small scale durin® the
period,
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Project 3A 0 12501 A 806 MILITARY PREVENTIVE MEDICINE

Task 01 Communicable Diseases
Subtask ag, Arthropod-borne infections
Study 9. Drug resistant malaria, (SBATO MDIC Study # 53)

Investigators: Capt. Payong Tantinikorn, Dr. Udaye Sandhinand

Description:

A surveillance system is being established among military and
civilian treatment facilities for detection of sunposed cases of drug
resistance in malaria cases. Thesc cases will be investigated, and
when positive smears indicate possible resistant malaria samples of
blood and urine will be talen for biochemical determination. The
area of probable infection will be determined for these cases, as a
guide to selection of areas for further field studies. #hen drug
resistance is proven by biochemical proecedures, additional clinical
and laboratory studies will be conducted,

Procress:

The laboratory equipment for drug determinations in blood and
urine have been received from WRAIR, and are presently being installed
and tested. Drugs and other chemicals are on order and should be
available early in the following quarter. !/ surveillance system has
been discussed with the military and civil health authorities and is
presently being implemented,

Summary and Conclusions:

Initial work has begun on finding cases of presumed drug resistant
malaria and on clinical and laboratory study of such cases.
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Dopartient of bidical Zoology

Froject iarlcr 3.-0-12501-4-000, Srevoacive fodizine

Task ©l: Cowelnicable Licvaczos (FIC £10)
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Sumrary and Conc.usions:

The work it Toiein coiin roen toe fivst cain Dills,
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Task O1: Comn

Subtosk wl: Darasitic Lisenses. olw i on Cairthorelnis vive i in

Study 3¢ Thue Yish Intormediate orte
(STATO 1118 Study W 2%)

Investisators: DUr Piect Mittiju aty O
Lo ©oar . Wwinp

The purpoce of &his stady is oo ceollect, idiniifly, euarin For meirc-rearise
of all tynes and det.yrire the aver. ¢ numb.r o0 Oﬁi:th)rchls viverrini in fich
frow diflferent narts ~f Tiailand,

Prorrass:

sumrarizad in Tivle II L @ the tywe ang nanlers of fiel v dned durin: this
neriod, togjuftaer Jith aes ciated data.

Summary znd Conclusicns:

Of 1531 f£isl. euanine” froo calol 1ok (2% oF admnyll g%s ar nroved to be
infected with retac:vearice ol .rexe of 20 being found in each
fish, Waile orly 300 of tae rborec on overane
of 105 met.cureariac sor Tish. wore wositive,

A total of 1741 fisz . -rere e dALnLd thic quars .

continuad.
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Preioct Dumbar 3A-0-12501-A-300, Prive.,bive aecicing

Prrovnee (FIC 410)

Task D1: Do uricet

s , . . . - .

Subtaslk 2 Llzcasce, Jtwli.s on Coist.orchis wivirgind v To.oiland

Study 4 The Anilal Jrservoir wote
(5 &7¢ L 5LA0 Rtudy 3 13D

Investira rs: stri Sousk nt. (S Lot Trop .o ), s jor o ho L OWyoff,
vanlong cnrinasats (BkL Tro- iod), 15pt Lax il Winn,

is ctudy is to provide inlzr iun on (V) wihich aniy als cre antural racirvoir
hOut" of C. viverrini (2) ectowzrasitus for the Desartent f Intorolozy (3) tlood
specimene f or the VerLo[y Deyartren inf-rracion on the < sweies end distribu-
tion of erimals in horth mast Thail ) kidney snd livir seclions for lentocspi-
ra irvesticaions, and (5) to »rovide nres.rved mount:d shins for the U,3, Hational
rusenT,

\-r
~~
r~
g

Progruss:

o

worina the —~uricu of this redort 115 animale and bivcs have been tripoed in the
area within 40 miles >f U.orn Thani. Identification of the treooed speci.s has not
been com-izted Lut will te inelicozd i the rext reosort, The tyned obtained warer
rats (80), birds ( 7) b ndicoots (27), sancoiin (1), palw 2ivit (1), uonkey (1),

ltbosugh doss ond cats eve usucolly infected with O, viverrini, none have been
found in the trapnes’ -nimals,

L‘)

SurLarv Lng .nczacions:

The worlt will be continuad along the linces indicatid =zbove,
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Project 1wrbor 34-0-125C1-A- 3006, Freve tive . .dlcine

Task 01: Corrupic:ible Dice-oes (FIC 410)

Subt-eh al: Porieitic Liswoses, otud s ou Opisthorchis viverrini in Thaeil-nd

study 5 srd. ontnl Lu oracory L.osts

(57,70 1IDTC Zoudy oF 24)

Investirators: iajor Do.c I, Tiykort, v Pi.
Dy Shamlong Forinasuitn (8k

(3k'. 3ch Trop ied),
a1, Winn

Description:
The purvose of mis study ic t¢ anllect brioie rta associog.d with ohe exnaris
mental infection of cartain labor-tory anin:ilsy

Prorress:

Hemsisrs vl Guocrinentally infl-ied with ret corcarice of Q. viverrivi nd

data wore collected on tne prepcitent oeriod, nuwber of reinz:ivcrrize doveloping to
acdults, average nurber of €75 por rria fece8iper day ~nd ~verie numbir of epgs
per worm per day. Tiresc antl ~re surmaarizea in Table 11,

8]
N

Sur iry and Conclusions

The prwna wooriod in torskers nverased 2% doys, all oboorvations biing re-
markable if with the wieontion of hometsr nualor wne waich passed 2 single
eg- on day 14 but o.ssed on further Jowonstindle e s until day 24, The observas

tion cn day 14 mey have boen due to technicnl error., The nercentase of adninise-
terad metac:zrcarice rnobcequently Jduveloning to adult worms in “he bilicry nassages
ranged from &40 to 94 (mean 70%). Animals were civen tonrce - iffirent dost;ces of
metacercariae (50, 100 and 200) and the perccnt devclopment to adult by group was
51, 80 and 69%, respectivzly, For tl..sc same groups, the average nurber of eggs
per uvorm per day were, rosnectively, 39, 18, nd 4, While data from these very
small samples are of lindited value, nevarthelens thc nurbors of ercs per worm per
dav are extremely stall, and there apnunrs to be some indication tht larger num-
bers of worms in the small hamster livers tend to oroduce fewor cgns. Wien sacri-
ficed, thuse animals, even numbzr 18, revealed the prosence of nuwmerous living
adult worms containing normel-looking eggs. Further studics ~re to be made with
harsters both to increase the number of anirnls in cach test group, and to attenpt
to determine why so few agrs are passed in the fecus. Paralled studics wi“ be
made in the rabbit, an animal vith a consicderably larger iiver, At the »resent

it is difficult®to obtain lerge nurbers of rctoccrcarine frow fish and it may be
necessary to wait for the start of the next rainy scasor be forp the new studies
can be undertaken.
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Projzct Humber 3A-0-12501-4-3056, Preve tive redicine

Task 0l: Comrunicable Disvascs (FIC 410)

Subtask al: Pavncitic Uiz-aces. Studies on COnictiorchic viverrini in Theiland,

Study 5: Lorohology of Opisthorcuis viverrini

(GIATC 1EDIC Study i 25)

Inveastigators: Dr Chamlong i-rinasuta (BK: Sch Trop ited), Dr Sastri Sawakonta
(Bkk Sch Trop wed), i njur Dale B Wykofl, ¥Sgt lax & Winn

vegeription:

This study if to examine the cacr-ccoristics of the adult parasite on which
gnecific differentiation is based,

Pronrecs:

Adult worm specinens from a human autopsy have been stained and are peing cha-
rized according to the main morpholopical diffcrences between O, viverrini and
elineus, Cemera lucida drowings ~re being »nruesered ¢o show the variations in
iverrini of the tests, ovary, vitellinec, position of tests and cecum, and the
e of the seminal vesicle, 5Stained adult preparations scnt to the U.85.A, and to
ny have not yet been morpnologically studicd and returned to us,

G_'J ® dolo
el . - j&}
~ 0
o "CJ < IH\ ot

1= ©

[

curmary and Conclusions

During the past 2 wmonths only one autoossy Has been nerformed in Udern Thani, A
new morgue/autopsy roor: is beinc built, Waen such facilities as water and adequate
lighting are installed it is anticipated that sreater access to more autopsy matee
rial will be possible.



Project Burber 38-0-12501-4-3006, Prouveotive iwdicing

% 01 Co cunienble Dicewcas (FIC £10)

Subrask ~1: Parasitic Uivenooss. otudies on Opistnorehis viverrini in Theiland

Study 7: <Clinicol sanifiectntions of Umistoowreais
(..ATG 1EDIC Stady o 25)

Investiecors: Jr Suvajra Vajemsthira (Bk Jcf Twop ..a2d), lajor Lole B Uykoff,
Dr Chatlong anri Zeh Trom tied), Dr Sastri 3c-rakonta

(Tih Leh Tron bed), fort pou il Vinon
Description:

Cver 90% of the adult nopulition in the Udornm ~rea larbor henctic trematodes
and it would not be suronrising to find cortain clinical syoptoms and syndromes
agscciated with this infection, Ascites, cdema, enlarsanent of the collateral
circulntion nd of the sbdomen, castro-intestinal <isturbances, cnorexia, malaise
_”d Lﬁclcuia ere believed to be crused by this marasite, Howeveir, only few data
cred on the gsecific reclotionshin »i the symptoms co the preccence of
tihe, Tiig study if zeing undertalen to deterwmine whethor Opisthorchis
cruces a snociiic disense, and 1€ so to define its nature,

Progress:

At the Provincial Lospitnl, Udorn Thoni (Dr Hasem, Birector), 21l netients are
exarined by one of ocur staff (Dr Sastri) =pd the following information is recorded
on n card prenared for this rurpose - name, are, cex, ~udvess, ethnic baclground
(Thai, Thei-Lro, Tuai-Victnem, ete), cccupciion, symptors, results of physical,
stool, blood eount and blood chemistry (liver function) exarminations. Those data
will subsequently be transferred to I3I. carde. At the resent some 50 patients are
being studied weekly. The results are nokt yet ready for this renort,

Surmary and Conc usioss

The ork will be continucd in nhe HUdern Provincial .ospital as outlinad above,
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Le wartment of lLedle

al Zooiogy

Cenernl Inforr..Zion

During the nast quartoy, Morn ey  wicrcez tie ¢ .l est periond of fne yiow, the
subseguent return of sumnmer teusniraturer and tue onset of tho o frverely <ry g.ason. In
early February the terp:ratare droppe. to S7°F Lut by the middle f larch the daily
temperature ranccd from 329 to 93° F. Alrost ;ll aonce ~nd streams are comnlately dry
and vary few snails arc to be found, Per.aps "ccausc th-re are no rains to carry the
human feces into the fev remaining nonds, the sircentage of infected f£ish snd numbers
of metacercariae per fish are both low. Furtuer studics requiring metacercariae and
cercariae must await the start of the rainy scason Cooncration with the Provincial
Hospital has been exccl.ent and through the wffic rto of Frof Chamlong, a necw wing is
being built by the Thai Government on itnic nospital laborntory, Tuis wing wuen comnleted
will house the joint 2angkcek School +f Tropical iodicine - US Army 3S2ATC 1edical Rescarch
Laboratory T=zam in Udorn., During rarch, 1t the requost of the Prirc wdnister and
through Dr Chamlong as cecruztary leneral of tle University of ..edical Jclences, our

combined team consisting ol 21 persons
Prosram in rezmote villages of the
these studies will be reported in the

norticin:

nent
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Department of Pathology

Project No. %A 0 12501 A 806 Military Preventive Medicine

Task Ol: Communicable Diseases (FIC 410)
Subtask: as Zoonotic Diseases

Study 1. Pathological survey of vertebrate fauna trapped in Udorn
and Chiengmai regions. (SBATO !1ZDIC Study #90)

Investigators: Captain Sylvanus " . Nye, USAF, IMC

Description:

Animals are collected in Udorn and Chiengmai regions by the
Departments of Medical Zoology and Entomology. At field stations these
animals are at present being studied for intestinal and ecto-parasites.
At the time of these examinations portions of the viscera will be fixed
in formalin and returned to Bangkok for histo-pathologic study and for
correlation.

Progress:
Equipment has been collected for shipment fto Udorn and Chiengmai.

Summary and Conclusions:

None
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Department of Pathology

General Description of Activities:

The Department of Pathology began to function 29 January, 1963
with arrival of Captain Sylvanus 7. Nye, USAF, MC, as chief of the
department, The month of Pebruary was spent in becoming acquainted
with the activities and procedures of the SEATO laboratorics and the
department of pathology of the Thai Army Institute of Pathology.

Some autopsies and surgical pathology specimens were examined
during that time. The equipment for the histo-pathology began to
arrive during February and has continued to arrive throughout the
quarter. All the equipment is still not present in Bangkok.

During March improvements were made in the Thai army histo-pathology
laboratory with equipment which was being received.

From 11 March to 20 March the laboratory was visited by
Drs. Robert E. Stowell and Chapman H, Binford, who visited with the
express purpose of assisting in the establishment of projects in the
pathology department.

During the last part of the quarter an application for a research
project entitled: ‘"Pathological survey of vertebrate fauna in the
Udorn and Chiengmai regions", was prepared. DPreparations were made for
collections and assemblage of equipment for this project.
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Department of Veterinary :iedicine

Project No. 34 O 12501 A 806, Preventive . edicine

Task Ol: Communicable Disease Tilitary (FIC 410; o
Subtask as: Zoonoses of military importance

Study 1. Isolation of Leptospires from Thailand
(SBATG 1DIC Study 3 80)

Investigators: Captain Thomas J. Keefe, VC., and Dr. Prem Brahmacupta
Pescription:

To isolatr as many strains of leptosnires as possible from
Thailand; and to examinc ecolorical, climatic, or other variants
determining the specific infections.

Componerits of study:

The study is com-osed of t.;j0o main components:

A. Rodent trapping and culturing of animal tissues for leptospire
orzanisms

B. Canal water innoculation frow Thai farm for recovery of
leptospires

Study 4.
Number of rodent kidneys cultured 121
Number of leptospire isolates 8
4% isolates 6.6

—_—— - . — —_—— - v —— - s e et

No. 10 cultures % Contamination DJarkfield susmect No. isolates
Tenbrook-Pipete

121 23 11 55 8
Samples Inoc. die Cultured | atured Hamsters cultured [“atured
Hamsters 6-21 day -~ - at 30 days %30 day
48 2 2 2 0 8 7 neg
#207 dkfld suspect 1 not mature
Second Pass. Die Cultured Jvfatured
Hamsters 6-21 day - %
43 0 2 2
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Task 01 (Project No. 34 O 12501 A 806) Cont

o

"No. 16 cultures %.Egﬁtémination Darkrield suspect 'o. isolates

-

Tenbrook-Pipete
121 - 23 11 55 8
Third Pass. Die Cultured
Hamsters 6-21 day
5 0 0

Throughout the greatest portion of this quarter, hamster passage
was done on rodent kidney grindings only if the kidney was designated
"darkfield suspect" and hamsters were available for passage. Four
isolates were not designated "darkfield suspect" upon original %idney
grinding, and were theréfore not put into hamsters. Two isclates
(57207, #216) caused sickness and death in hamsters within 6-21 days,
but non-contaminated Fletcher's media cultures (Tenbrook and Pasteur
pipete) failed to grow the organism. Two isolates have not caused
death in first passage hamsters at 20 days. This data indicates that
darkfield examinations are not accurate indicators of the presence of
leptospires. OQur limited experience with hamster innoculation does
not warrant comparative judgement of this route of isolation at the
present time.

Buffalo and cattle kidneys have been picked up at the Banskok
abbatoir for primary culturing and hamster innoculation. Specimens
were procurred from baskets full of kidreys placed in a cold storage
room of the abbatoir. Kidney capsules were stripped in a sterile
manner, and kidney plugs removed with a sterile Pasteur pipete.
These plugs were:
1. Innoculated into Fletcher's media - one tube -
2. Ground with Tenbroek and innoculated into Fletcher's media - one tube
3. Tenbroek grinding innoculated into weanling hamster

CATTLE
No. 1° cultures Percent Darkfiedd Cultures Hamsters
Contamination Suspect Matured Innoculated
129 11 45 96 45
neg.
lst Pass. Die Die Darkfield Cultures Hamsters 30 days
Hamsters 1-5 da. 6-21 da. Suspect Innoc. & passed
45 5 0 0 0 30
2nd Pass., Die Die Matured
Hamsters 1-5 day 6-21 da. 30 da.
30 0 0 0
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BUFFALO
No. 1° cultures Percent Darkfield Cultures Hamsters
Contamination Suspect Matured Innoculated
) 15 29 86 29
BCA 10 +
IStPass. Die Die Darkfield Cultures Hamsters 30 days
Hamsters 1-5 day 6-21 da. Suspect Innoc. & passed
29 2 0 0 0 21
2ndPass. Die Die Cultured Hamsters 30 days
Hamsters 1-5 da. 6-21 da. & passed
21 0 0 0 ' 0

BCA 10 was innoculated into hamster originally on 19 Feb. Hamster
was dead and discarded on 20 Feb.

It is evident that the method of collection of buffalo and cattle

kidneys allows for excess contamination.

In the future, an

!

attempt will be made to procure the speciman in situ on the

slaughter line.

Study B.

Canal water innoculation from Thai Farm for leptospire isolation

Surface water samples are collected from two sites of effluent
drainage (part of a canal sy;tem) from the large swine farm. These
are concentrated to 5 cc. aliquéts by filtration, and innoculated

1 cc. into each of five weamling hamsters.

water samples, the following data was obtained:

# Samples 1%%pass.  Die Die Cultures
Hamsters 1-5 day 6-21 day HMatured

69 345
d

2n Pass. Die

11 12 9

Die Cul tures

Hamsters 1-5 day 6-21 day Matured

2 1

1 0

On a series of 69

Cultures
+ -
0 9

Serial hamster passage was§ started for this study on 4 Harch.

Prior to that, animals dead hetween 6-21 days were cultured, but
not passed. This study was conducted during the dry season.
Essentially no rain has fallen at Thai Farm since the advent of the
study. This study has temporarily ceased until the rains commence.
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Progress: both Study A & B

During this quarter, a certain percentage of the media was
suspected of being chemically contaminated. Bacterial contami-
nation upon innoculation has also been a problem. Cleaning,
rinsing, and sterilization of glassware became increasingly
inadequate up until the time the kitchen was closed down entirely
for complete rennovation. When work begins again, about the first
of May, kitchen control facilities commensurate with the needs
will be available.
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Project No. 3A O 12501 A 806, Preventive Medicine

Task 0l: Communicable I'iscase
Subtask as: Zoonoses of military importance
Study 2. Serological classification and detection of leptosp-
irosis in Theiland,
(SEATO MEDIC Study # 81)
Investigators: Dr. Achit Chotisen and Captain Thomas J. Keefe
Description:

A study of the antibody pattern of response to the leptospiral
organism on the sera of domestic animals from selected Provinces
of Thailand.

Components of Btudy:

A. Serological response of domestic animal sera to leptospiral
antigens.

B. Serogrouping of leptospiral isclates

During this quarter, 1,128 domestic animal sera were recorded.

Most of these represent cattle and swine sera collected from the
Nakorn Pathom, Cholburi, and Rajéburi areas.

Serum Testing:

Species Number tested Number Positive Percent Positive
Cattle 121 66 52
Swine 112 22 19
Rodents 25 6 24
Dogs 8 1 -

Distribution of reactors according to Serogroup and highest titer
recorded are listed in the following pages.

All rodents tested were collected from Thai Farm., The six positive
reactors are as follows:

L. icterohcmorrhagiae 3 at 1:100

L. wolffi 1 at 1:25
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L. javanica 1l at 1:25

Four-fold dilution started at 1:2
Source dajaburi, Cholburi, Makorn Puthon

Species Cattle
Dilution

25 100 400 1600 6400 25607

. T T T et h s h e e e b e a5 % omte Tema e b nn- S e —a——

l. L. andaman 9 0 0 0 0

et <

—— e, W —— > o mrmn) = s r—t— - . -

A i Al s . . - Sl i 7

2. L. butembo 8 1 Q 0 0 0

3. L. celledoni 1 0 0 0 0

4. L. bataviae . 1 3 1 0 0

5. L. pomona 3 1 1 -0 n
6. L. diasinan 1 1 0 0 0

7. L. hyos 4 3 1 ¢ i 0

8. L. autumnalis (¥HF 2 ~ 7 0 B

9. L, beallum 1 0 D 0 0

—— - iy —— e W A = e i e e = M e e . e e ot H———— W e i ot w ieal s e

10. L. caniccola 1 1 1 0 n

11, L. icterohemorrhagiael 0 0 o 0

12. L. pyrogenes 2 0 0 0 1

13, L. alexi 0 1 0 1 0

14. L. grippotyphosa 0 0 0 0 0

15. L. borincana 0 0 0 o 0

16. L. wolffi 3 4 1 0 0]

17. L. javanica 4 0 0 0 0

18. L. australis 0 0 1 1 1

TOTALS 41 15 6 2 0 2
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Pour-fold dilution sturted at 1:120

Source itajaburi, Cholburi, Fakorn Plathom
Species Swine
Dilution
“*‘1'0'8“ 400 1600 €407 25600 l"'-2.4-0~.:)

1. L. andaman 0 0 0] N 0 daO 0
2, L. butembo 2 0] 0 0
3. L. celledoni 0] O- 0 0
4. L. bataviae 5 3 1 0
5. L. pomona 2 1 0 0
6. L. djasiman o] 0. 0 0
7. L. hyos 0 0 0 0
8. L. mutuanalis (FBF”)- 0 o— 0 0
9. L. ballum 1 1 0 0
10. L. caniccola 1 1 0] 0
11. L. icterohemorrhagiae 0 0 0] 0
12, L. pyrogenes C;~‘“ 0 0 0
13, L. alexi 2 (;"‘“ 0 1
14. L. grippotyphosa 0 0 6] 0
15. L. borincansa 1 0 0 0]
16. L. wolffi - o“—-(;”"_o——"—" 0
17. L. Jjavanica 0 0 0 0
18, L, australis 0 0 0 0

TOTALS 14 6 1 0 0 1
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Serogrouping of leptosprial isolates:

Isolates serogrouped during this quarterly period are listed helow.

Culture Serogroup
RCF 35 Grippotyphosa
RCF 55 Javanica
RCF 60 Javanica
RCA 113% Javanica
RCA 139 Javanica
R 60 Autumnalis
R 61 Autumnalis
R 62 Autumnalis
R 63 Sentot

R 98 Autumnalis
R 124 Javanica
R 126 Javanica
R 127 Javanica
R 128 Javanica
R 129 Javanica
R 130 Javanica
R 131 Javanica
R 133 Autumnalis

A11 of the above cultures were isolated from field rodents.
Cultures with the "R" prefix were collected by Dr. Chamlong
Harinasuta, Director of the School of Tropical Medicine, Bangkok,
All cultures are to be sent back to the WHO Leptospirosis
Reference Laboratory within the Veterinary Division of WRAIR for
Serotyping.

Progress:

The arrival during this quarter of Pvt. i{elvin Walsh has added
depth to this section. Serological techniques are now routine
for the technicians conducting this work. Renevations on the
kitchen supporting this section were started the last week in
March. Adequate and sufficient quantities of Stuart's media
has always been the most important determining factor in the
progress of this work. Following completion of the renovations,
it will be possible to conduct serology four times/week as
opposed to present bi-weekly operations.

In keeping with the growth of this laboratory and increased
demands for records, supply and services; a filing system was
created to expedite the ordering, inventory, and stocking of
supplies.
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The field team of the Research and Education Division of the Dept.
of Livestock Development started their work in Nan Province
during March. About 2,000 serum samples were collected from Nan
Province, mostly water buffalo, a few cattle and swine. These
are presently being recorded and readied for serology.
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Project No. 34 0 12501 A 809 , Military Veterinary Ressarch (FIC 700)

Tasks: Veterinary medicine and health of animals
Subtask bd: Devilopunent ond mainteonance of conventional aniinl colonies
Study 1. Nutritional and health requirements for expanding

animal colony at SMRL
(SEATO MEDIC Study #85)

Investigators: Captain Thomas J. Keefe, VC., and S/Sgt.(E-6)
Lenly D. Wetherald

Description:

This section provides the care, management, and production
of a variety of laboratory animals in support of all Departments
within the SMRL, as well as investigators outside of the SMRL.

Progress:

The animal colony production figures of the SMRL for the
months January, February, and March are as follows:

JANUARY BEBRUARY MARCH
Mice:

Average litters/day 75.96 7%.42 79.49

Average mice/litter 9.07 8.69 8.71

Litters issued .1 1191 1134 1443

Weanlings issued 1590 2743 3768

Létters, left 1164 922 1020

Litters born 2355 2056 2463
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JANUARY FEBRUARY MARCH
Animals on hand:
Mice 7510 8673 6520
Rats , 64 o7 78
Monkeys 26 18 31
Rabbits 30 73 101
Hamsters 1643 1666 2557
Hamsters issued 282 356 295

Problems:

Continued expansion of all Departments within the SMRL has
demanded continuous expansion of animal colony production.
Animal holding facilities within present room space have reached
their maximum. PFurther increased production can be attained only
through additional room space, cages, and racks. The new SMRL
wing, presently under construction, will allow one floor for
animal colony facilities. Several rooms of this pronosed space
can be devoted to increased production of some of the smaller
laboratory animals. (hamsters, rabbits, guinea pigs). The need
for space in addition to this is recognized for the very near
future., Discussions are currently in progress to find suitable
animal colony space,

General Information

At least two known outbreaks of anthrax occured within this
quarter, It is presumed that other outbreaks have occured, but
the SMRL is not knowledgeable of them. Both of these outbreaks
occured in March, and have been reported separately by Capt.
Keefe, Only brief note will be made of these anthrax outbreaks
here,

1. About the first week of March, five people were admitted to
the Bangkok Infections Disease Hospital with cutaneous anthrax.
These were five of ten people who butchered a cow (shipped by
truck from Pitsanoloke - dead on arrival) at Nhonburi - 1% kilo-
meters north of Bangkok. Cultures were obtained for study.
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2.

Eight wild animals (Fishing cats, black leopard, hog-nosed
badger, slow loris, feret badger, wild cat, and crab-eating
mongoose) sickened and died between 6-9 March at the Chieng-
mai Zoological Park after consuming raw, darkly colored

meat presumed to be water buffalo. One wild boar fed the
meat, sickened, but did not die. Bacillus anthracis was
cultured from the blood of a Palm Civit found dead in its
cage on 15 March. No humans were thought to have developed
anthrax due to this outbreak.
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Department of Virology

Project Ho, 34 O 12501 A 806, ilit. ry Pr. v ativ Medicine

Task 01 : Communicable Disease
Subtask a: Arthropod-borne Virus Infections

Study 1. Epidemiology of Thai Hemorrhagic Fever
(SEATO MEDIC Study # 1) ®

Investigators: S. B, Halstead, Major, MC., Charas Yamarat, i.D.,
Prabhasri Umpaivit

Description:

Study of hemorrhagic fever during the 1962 outbreak in Thailand for
incidence by age, sex, race, socioeconomic class, geographic area, type
of housing, correlated with meteorological data and mosquito population
on studies. :

Progress:

Sporadic hemorrhagic fever admissions continued in Bangkok-Thonburi
hospitals during this quarter. (Table I) Unfortunately, none of these
cases were submitted to this laboratory for study. However, the
pediatric depsriments in the major hospitals are experienced in the
diagnosis of hemorrhagic fever and probably these are truly hemorrhagic
fever. If so, the widely held suspicion that the viruses of hemorrhagic
fever are maintained during interepidemic periods by endemic man-
mosqui to-man transmission and that disease rates simply reflect relative
abundance of susceptible host and vector mosguito would be confirmed.
Since Aedes aegypti do not disappear during the cool or dry season in
Bangkok low level transmission of dengue and possibly chikungunye
viruses persists.

Data are now available for hemorrhagic fever in 1962 from a great
majority of the hospitals outside Bangkok. Ninety-three hospitals have
supplied information in response to written inquiries or personal visits
by Miss Prabhasri. Totally, there were 1891 HF hospital admissions with
125 deaths. DNearly all hospital admissions and all deaths occurred in
the same age group as were reported in Bangkok. In addition, the cases
grouped themselves seasonally with the outbreak in Bangkok (Table II).
The largest outbreaks occurred in regions adjacent to Bangkok, and the
disease was almost entirely confined to the coastal areas and the
Central Plain (Figure 1).
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The regions and hospitals reporting are listed below:

Region I ¢+ Central Plain - Ayudhaya, Saraburi, Prabhudabat, Patoomthanee
Angthong, Singhaburi, Intraburi, Lopburi, Anantamahidol,
Banmee, Chainat, Christian Manorom and Nonthaburi,

Region II: Southeast Coast - Prapokklao Chanburi, Prachinburi, Cholburi,
Somdej Sriracha, Sattsheep, Rayong, Trad, Chachoengsao,
Samutprakarn and Nakornnayoke.

Region III: Northeast - Srisakase, Surin, Chaiyapoom, Bureerum, Nakorn-
rajasima ard Ubolrajthanee.

Region IV: Northeast - Nongkai, Nakornpanom, Mookdaharn, Roi Ed,
Khonkaen, Mahasarakam, Loei, Udornthanee, Sakolnakorn and
Kalasin.

Region V ¢+ North - Chiengrai Prachnukroh, Payao, Chiengkam, Uttaradit,
Mae Hongsorn, Lampang, Lampoon, Prae, Nan and Chiengmai.

Region VI: North Central Plain - Yanhee, Maesod, Tak, Pisanuloke,
Sukothai, Srisangwan Sukothai, Petchaboon, Pichit, Nakorn-
sawan, Uthaithanee and Kampangpetch.

Region VII: Southeast Coast - Samutsongkram, Prachuabkirikhan,
Samutsekorn, Petchaburi, Kanchanaburi, Rajburi, Petharam,
Muang Ban Pong, San Camillo, Damnoensaduag, Nakornpathom,
Supanburi, Pranburi and Air Force Hospital Prachuabkirikhan,

Region VIII: South Thailand - Ranong, Suratthanee, Choomporn, Nakorn-
srithamaraj, Klong Chandee, Pang-nga, Takuapa, Krabee and
Bhuket.

Region IX : South Thailand - Pattanee, Narathiwas, Su-ngai Koloke, Yala,
Bae Tong, Satool, Trang, Songkla, Haad Yai and Pattaloong.

Summary and Conclusions:

It is now apparent that there were nearly 6000 admissions for Thai
hemorrhagic fever with 311 deaths throughout Thailand in 1962. This
includes the 3977 admissions to Bangkok or Thonburi hospitals. Trans-
mission of hemorrhagic fever viruses at low levels has continued’
through the cool season of 1963,
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Table I
Hemorrhagic Fever Cases
By
Age of Patients

Bangkok - Thonburi, 1963

Janugry February March

Age Cases Deaths Cases Deaths Cases | Deaths
1 oo. - 1 yr. A - 2 - ) -
lyr. - 2 yrs - - 1 - - -
2 yrs.- 3 yrs 2 - 1 1 2 -
3 yrs.- 4 yrs. 4 1 1 - - -
4 yrs.~ 5 yrs. - - - - 3 -
5 yrs.- 6 yrs. 1 - 2 - 1 -
6 yrs.- 7 yrs. 2 1 1 - - -
7T yrs.~- 8 yrs. 3 1 1 - 3 -
8 yrs.- 9 yrs p) - - - - -
9 yrs.-10 yrs 1 - - - - -
10 yrs.-11 yrs - - - - - -
11 yrs.-12 yrs - - - - 1 -
12 yrs.-13 yrs 2 - - - 1 -
Toﬁal 22 3 9 1 14 -
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Table II

Hemorrhagic Fever Cases Including Deaths by hionth of Onset

In Illine Regions of Thailand

1962
Month S fegion
I @ II ITIT| IV v Vi |VII [VIII
January 2 - - - - 1 - -
February 3 - - - - - - p N
March 3 - - - - - 4 4
April 3 5 - 1 - - 19 -
May 8| 16| 2 1] - 30 14 | 1
June 151 144 1 1 - 48 | 54 -
July 300 100 3 3, -1 69]|120 |18
August 61| 56| 5 -1 - | 409|246 |13
September - 50 46 7 - 3 115 32 8
October 15 11 2 1 - 11 29 8
November 1% 91 2 1 - - 12 4
December 2 | - - - - - 1 9
Total 204 i 388 22 : 8 i 3 656 A531 )‘ 66
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Project Mo. 3: O 12501 A 806, Militury Preventive Medicine

Task 01 : Communicable Pisease
Subtask a: Arthroﬁod—borne Virus Infections

Study 2. Clinical and Virologic Definition of THF syndromes
(SEATO MEDIC Study # 2)

Investigators: S,B. Halstead, lajor MC., Suchitra Nimmanitya, M.D.,
Pairat Sukhavachana, il.D., Suchinda Udomsakdi, M.D,,
Rapin Snitbhan, 1.D., Phinit Simasathien, M.D.

Descrigtion:

Study of inapparent, mild, typical and aberrant forms of infection
with THF viruses at Children's Hospital. Four categories of patients
are studied by similar clinical and virologic techniques:

1. OQOut-patients with febrile syndromes.
2. In-patients with hemorrhagic fever
3. In-patients with febrile syndromes other than
hemorrhamic fever and
4. Purgical patients.
All patients are selected randomly within 24 hours of being seen
in OPD or hospital. Virologic study includes techniques for recovery
of arbo and enteroviruses.

Progress:

Yhen this study was conceived it was hoped that each of the patient
samples could be related to the larger group from which they were
selected. Fortunately, both in- and out-patient charts are coded on IEM
cards at the Children's Hospital (the first such hospital in Thailand)
naking the job of applying our samples to the total patient population
somewhat easier. The statistical summary of in- and out-patients at
Children's Hospital has not yet been completed, but on the basis of
preliminary data it is possible to project an estimate of mild illnesses
caused by hemorrhagic fever viruses among the out-patient populatign.

The only criterion for selection of the out-patient study group
was fever of 38°C or above. The first such patient found on the study
mornings (Mon., Wed., Fri.) was selected. Altogether 93 patients were
gelected for study during the period April through December. The
diagnostic categories which these patients fell into as coded by the
International Intermediated List published in the Statistical Report of
Women's and Children's Hospital, 1960 are shown in Table III. Also
shown are the total number of children with each diagnosis seen in the
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OFD during the period April - December. On t:e basis of the serologic
analysis of paired sera, 377: of the PUO group were positive either by
virus isolation or by serologic conversion., Vhen multiplied by the

total patients in the studied categories, it is estimated that 13,171
patients with mild illnesses caused by HF viruses were seen at Children's
Hospital during the HF outbreak.

On the basis of comparative in-patient statistics it would be
expected that the rest of the hospitals in Bangkok together would see
approximately € times as many patients as are seen at Children's
Hospital (78,140 visits in 1962). If this figure is accepted then
there were afi estimated 78,000 children with mild illnesses caused by
Hi* viruses seen at hospital OPD's throughout Bangkok and Thonburi in 1962.
In our area survey it was observed that the ratio of children treated
by private physicians alone as compared with those who visited
hospital OPD's was about 1.5 to 1. Therefore, the total number of
children with mild illness seen by physicians was probably more than
twice the OPD figure, or nearly 200,000 - - - znd this number out of a
total of 870,000 children up to the age of 14 living in these two
cities! These figures are admittedly speculative on a very small
rardom sample, t-e confidence limits of which have not yet been
eculated, but it is likely that the relative order of magnitude is
correct. -

As has been pointed out in previous reports, much early and mild
dengue and chikungunya illness is diagnosed as upper respiratory
disease. In figure 2 note the rise in respiratory disease at Children's
Hospital OPD during the HF season. This is quite contrary to the usual
seasonal incidence of such diagnoses in Bangkok and certainly must
reflect the impact of the epidemic. Thus, the arthropod borne viruses
must be added to the list in tie differential diagnosis of upper
respiratory disease!

Summary and Conélusions:’

Chikungunya and dengue viruses in 1962 may have been responsible
for a mild overt illness in as many as 1 out of 4.5 children in Bangkok
and Thonburi. Arbo viruses are a significant cause of upper respiratory
illness in children in Baugkok.
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Table IIT

Diagnostic Categories Sampled in the OPD Study

Children's Hospital, April through December 1962

o4 . | Code Total Patients |
18gn0os1s Seen April-Decenmber
Misc Virus Diseases 086.0, 088.0 210
090.0, 093.0
096.0
Hemorrhagic Fever (not admitted) | 097.0 1,323%
~Acate Bronchitis 500.0 340
Influenza 481.0 158
All other respiratory disease 511.Q
512.1
513.0 253
515.0
517.0
I11 defined causes of morbidity 780.0 -« 789.0 1,308
Pyrexia of unknown origin 788.8 928
Upper respiratory illness 470 - 475 30,808
Total ; 25,327
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Pigure 2 - Upper respiratory illness and pyrexia of unknown origin in
the Out-Patient Department, Children's Hospital, Bangkok,
1962.
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Project No. 34 .0 12501 A 806, Milit ry.Prevoritiv. Medicine

Task 01 : Communicable Digease
Subtask a: Arthropod-borne Virus Infection

Study 3. Laboratory and Hematologic Study of THF patients
(SEATO MEDIC Study # 3)

Investigators: Harvey J. Weiss, Capt.,MC., Mark R. Margiotta, Capt.,MC.,
Scott B. Halstead, Major,MC,.

Descriptione

Clinical biochemical determinations and blood clotiing studies in
virologically proven hemorrhagic fever cases and in febrile and non-
febrile controls will be taken to investigate the pathogenesis of THF.

Progress:

Results of Dr. Margiottats study are still pending. Summarized in
Table 4 are partial results obtained by Dr. Weiss. These represent
the first comprehensive quantitative clotting studies performed on
virologically proven hemorrhagic fever patients. Results indicate that
clot retraction, bleeding and silicone clotting times and platelet counts
are most frequently abnormal. Prothrombin times were prclonged in 20%
of the patients and the defect was specifically in factor V, Fibrinogens
were low @ low normal in most patients. "'ith the degree of hemo-
concentration which occurs in these children true levels in some
instances would have been lower. The child who died (Vi) had both
prolonged prothrombin time and low blood fibrinogen indicative of liver
disease.

Summary and Conclusions:

Since data from this study are not yet assembled no conclusions
can be reached. It is anticipated that when this study is completed a
significant contribution to the knowledge of the pathogenesis of Thai
hemorrhagic fever will have been made.
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Project Wo. 34 0 12501 4.806y Military Preventdve Medicine

Task 01 : Communicable Disease-
Subtask a: Arthropod-borne Virus Infection

Study 4. Serologic Response to THF Virus Infection
(SEATO MEDIC Study # 4)

Investigators: Scott B. Halstead, Major,MC.,
Suchinda Udomsakdi, M.D.

Description:

Study of HI, CF and neutralizing antibody response following
overt and in inapparent infections with THF viruses. Determination
of the most reliable and the most specific methods for confirming
THE virus infection. Study of antibody development and decay following
THF virus infections.

Progress:

Serum collections continue. No further progress to report.
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Projcct No. 34 O 12501 A-806, :Tilitary Preventive Medicine

Tagk 01 : Communicable Disease
Subtask a: Arthropod-borne Virus Infections

Study 5. Survey for Prevalence ¢f Arbor Virus Antibodies Anong
Residents of Thailand.
(STATO 1EDIC Study #5)

Investigators: Scott B. Halstead, ilajor, iC., Suchinda Udonsakdi, :I.D.

Description:

Distribution of arbor viruses in varying geographic, climatologic
and ecologic habits of Thailand to be studied through analysis of
antibody patterns in repeated sauples obtained throughout a period of
several years.

Progress:
Henagglutination tests for chikungunya and dengue antibodies have

been coupleted on 1498 sera collected throughout liorth, Central and

Northeast Thailand (Table V). Criterion for positivety was a titer of

1: 20 or greater in the overnight incubation test (4°C). The degree

to which antibodies against other group B viruses are represented in

these results is not known. Tests on Auericans exposed to JE virus

in NE Thailand showed that using dengue virus as an antigen a few sera

with JE antibody were nissed.

Since most of the individuals sanpled were young males just
inducted into the Army, the population sanpled probably was uainly
rural; most individuals coning to large urban centers for the first tine
in their lives. If this surmise is correct the group B antibody
neasured nay be largely due to JE virus. Also statistics frow this
year's outbreak of HF wake it clear that dengue virus disease does
not occur throughout all of Thailand.

This survey shows that group B antibodies occur frequently in
all of the Hortheast and in the lower Central Plain. As the sanple
noves north in the Central Plain and into North Thailand the percent
of persons with group B antibody experience dininishes narkedly.
Group A antibodies occur at lower levels than group B in all areas
tested with the sane general trend of lowest incidence in the North.
It is of interest to note that the farthest progress of HF this year
was to Pisanuloke; Chienguail being apparently free of diseage.
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Summary and Conclusion:

Preliminary survey data show that Thailand is unhomogeneous with

respect to distribution of group A and group B antibodies,
antibodies for each group were found in all areas tested.

More

specific antibody analyses will be performed in the future.

Incidence of HI Antibodies to Chikungunya and Dengue

Table V

Viruses in Residents of Thailand

although

! Chikungunya Dengue
Region | Area*: No. pos./No. % | No. pos./No. %
/ sampled / sampled

Central | Ayudhaya 24/34 | 70.59 33/34 97.06
Nakornsawan 1697206 82.04 203/206 98.54
Pisanuloke | 95/153 62.09 142/153 92.81
North Nan 1/18 5.56 4/18 22,22
Chiengmai 130/533 24.39 193 /533 36.21
North- Korat 87/109 79.82 106/109 97.25
eas? Surin 60/133  |45.11 121/133 90.98
Khonkaen 110/132 83.33% | 126/132 95.45
Ubol 29/60 48.33 56/60 93.33
| Udornthanee 45/120 37.5 93 /120 - 77.5

Total 750/1498 1077/1498

* General ares of the homes of studied groups.
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Task O1 : Communicable Disease
Subtask a: Arthropod~borne Virus Infections

Study 6. Overt and Inapparent Infections with Arbor Viruses
in Amerilan :Military Personhel Assigned to Thailand.
(SEATO MEDIC Study # 6)

Investigators:. Scott B, Halstead,Major,MC., SFC Merlyn J. Funkenbusch,
Suchinda Udomsakdi,M.D., Donald Gaspard,Capt.,MC.,USAF

Description:

Serologic study of febrile illnesses in American troops and otrer
foreign residents of Thailand. Serologic surveys to be made among
incoming military personnel and dependents families before and after
outbreaks of arbor virus disease to determine inapparent infection rates
for specific virus diseases.

Progress:

In order to estimate the morbidity associated with antibody
conversion to chikungunya and dengue viruses, the JUSHAG Medical Unit
charts of 49 persons who converted to group A or group B viruses were
examined and the incidence of febrile disease was compared with that
in a randomly selected group of persons who did not convert (Table VI).
Any episode which was subjectively or objectively febrile was counted.
There were 13 extra febrile illness observed in the antibody converters
as compared with controls. This means that there was a morbidity rate
of 25.5% associated with antibody conversion in Americans. The ratio ...
of overt or reported disease to inapparent or non-reported disease is 3:1.
Two of the 13 episodes of illness were studied by this laboratory and were
virologically confirmed as a densue and a chikungunya infection,
respectively.

In general, illness in “merican adults was more severe than in
children. In the more than 50 infections with chikungunya or dengue
which have been studied by this department, symptomatically, all
were either dengue-like or were PUO's. Shock, hepatomegaly or life
threatening illness did not occur.

Summary and Conclusion:

Mild illness accompanied dengue or chikungunya virus infections
in Americans very frequently, but the hemorrha~ic fever syndrome
was not observed in any of the 50 Caucasiang studied by this
department. It is concluded that Thailand dengue and chikungunya
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virus infections result in hemorrhagic fever in Oriental children
but dengue fever in Caucasians. The reasons for this difference in

pathogenicity is not known, but clearly is related to host and not
virug factors.
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Table VI  Medical Unit visits for febrile episodes in Americans
living in Bangkok, 1962

Antibody Known
Converters Negatives
Total No. 51 351
Charts studied
At Medical Unit 47 82
One or more
episodes of
febrile illness 27 24
No illnesses 20 58
% febrile ;
illness ; 57.45 29.3
Expected febrile illness:
29.3% x 47 = 14
Observed febrile illness:
= 27
Excess illness = 13
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Task 04 : Ecology and Control of Disease Vectors and Resevoirs
Subtask : Ecology of THF and other Arbor Viruses in Thailand

Study 1. Virus Isolation from Wild Caught Mosgquitoes
(SEATO MEDIC Study # 7)

Investigators: Scott B. Halstead, Major,MC., Phinit Simasathien, M.D.

Description:

Using standard mouse isolation techniques, suckling mouse agents
will be isolated from mosquitoes captured in Bangkok and elsewhere in
Thailand by the Entomology Department.

Progress:

Progress to date in working up the arthropod collections of the
Department of Entomology are shown in Table VII «.VIII

Isolations can be categorized as 1st passage with a short
incubation period or 2nd and 3rd passage with a long incubation
period. Of the 10 lst passage isolates from mosquitoes 7 from Aedes
aegypti are chikungunya; identification of 1 virus not yet complete;
1 virus from Culex fatigans is chikungunya and the C.sitiens agent is
not chikungunya or Japanese encephalitis virus. Of the 4 agents
Tecovered in 2nd or 3rd passage from C. fatigans, 2 are short incubation
period agents which produce CPE in hamster kidney cells but which are
not chikungunya. The other two agents are dengue-like and may represent
laboratory cross contamination or perhaps true isolations of dengue virus
from C. fatigans. Identification of the other 2nd and 3 rd passage agents
is still 1ncomp1ete,

Although Aedes aegypti represented less than 10% of the total
mosqui toes collected from Bangkok, pools tested from this species
accounted for 28 out of 32 virus isolations and the over-all rate of
recovery from pools was 17%. From 684 pools of Culex fatigans only
4 viruses (0.6%) were recovered; one of these is chikungunys, 2 are
unidentified and 1 doubtful.

These data firmly establish Aedes aegypti as the only important vector

of both chikungunya and dengue viruses to humans in the THF outbreak of
1962, One wonders whether Culex fatigans can transmit chikungunya at

all. Its very abundance makes it likely that it frequently takes an
infected blood meal whick:may "acceuntrfior the sporsdieé: ai;solntmnsmbsemﬁdi.
Transmission studies are planned to investigate this point.
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Three of the four viruses received from Dr. Skon Rohitayodhin of
the Pasteur Institute, Bangphra have been tentatively identified by
neutralization test as Japanese encephalitis virus. These viruses were
isolated in October and November from 2 pools of Culex gelidus and 1
pool of Culex tritaeniorhynchus captured in light or bait traps. The
fourth virus from .Culex gelidus which also produces high titered CPE in
hamster kidney cells was not neutralized by either chikungunya or
Japanese encephalitis antiserum.

Summary and Conclusion:

Aedes segypti has been established as the important and probably the
only veetor of both chikungunya and dengue viruses in Bangkok in 1962.
Japanese encephalitis virus has been recovered from Thailand.
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Table VIIT Character of viruses isolated as related to mosquito species

E | 1st passage nd & 3rd

. Mosquito Species I lpt' g passage Total

i solates Isolates

U ESIO U S

. Ae. aegypti 8 | 27 34

é C. quinguefasciatus 1 4% 5

i

| C. sitiens 1 - 1

e e — — + I
fotal 1w ! VSO

1

* 2 of these viruses produce CPE in HKC but are not chikungunya.
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Task 04 : JHcology and Control of Disease Vectors and Resevoirs
Subtask : Ecology of THF and other arbor Viruses in Thailand

Study 2: Inapparent infection rates to THF and other arbor viruses
in residents of Bangkol, 1962.
(SEATO MEDIC Study # 8)

Investigators: Scott B, Halstead, Major, MC., Suchinda Udomsakdi, M.D.,
Songsri Buranakarl

Description:

Pre- and post season bleeding from residents of randomly selected
Bangkok study sites to be obtained to determine the antibody conversion
rate (inapparent infection rate) for THF viruses during an epidemic.
This data is to be correlated with number of cases of documented
hemorrhagic fever occurring in each study area (each case to be studied
serologically) and with mosquito virus isolations.

Progress:

The collection of data from the 19 study areas has been completed.
Six areas have had two complete censuses before and after the hemorrhagic
feveroutbreak (3,5,7,8,18, 20). The others were numbered early in the
outbreak and a complete census taken in February or kMarch after the
termination of the outbreak. Each of the areas was canvassed every 4-6
weeks for hemorrhagic fever cases. The cases were traced to their source
and a convalescent specimen obtained. Although this will have limited
diagnnostic value, it is hoped that by testing for CF antibody a roughly
accurate '"guess' may be made of etiology. Post-season bleedings were done
in as many individuals who were bled before the outbreak as would permit
them. The HI tests of these 2000 paired sera are complete but sufficient
analysis has not been completed to present data in this report.

The total cases of hemorrhagic fever diasnosed by physicians in each
of the 19 study areas are shown in Table IX and a monthly breakdown of
all cases showing where the diagnosis was made is presented in Table X.
Although it is quite certain that the most severecceses of'hemerthagic
fever were admitted to hospital, some of the cases diagnosed in clinics
or out-patient departments were fairly severe also. DPersonal interviews
with many of the mothers of these children revealed that some children
were confined to bed at home for a week or longer receving daily visits
from a private physician.
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Summary and Conclusions:

More than twice as many children reveived the diagnosis of
hemorrhagic fever from physicians as were shown by hospital data.

Table IX Distribution of hemorrhagic fever cases in 19 study areas.
Bangkok, 1962.

Aresn Total Cases
1 7
2 5
3 5
4 9
5 11
6 14
7 17
8 9
9 21

10 2

11 9

12 13

1% 13

15 2

16 2

17 1y.

18 0

19 6

20 2

Total ’ 156
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Table X Hemorrhagic fever cases in 19 study areas
by place of diagnosis and treatment.

Month Clinic 0.P.D. Hospital (Deaths) [ Total
March 1 - | - - 1
April 3 - 2 - 5
May 1 - 5 (3). 6
June 9 - 2 16 27
July 18 18 17 (2) 53
August 11 4 8 (1) 23
September 5 4 13 - 22
October 1 4 6 (1) 11
November 1 - 4 - 5
December 1 ‘ - 2 (1) 3

Total 51 ' 32 73 (8)
Grand Total 156
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Task 04 : Ecology and Control of Disesse Vectors and Resevoirs
Subtask : Ecology of THF and other Arbor Viruses in Thailand

Study 3. Avain and mammalian Resevoirs of Arbor viruses in
Bangkok, Udorn and Chiengmai
(SEATO MEDIC Study # 9)

Investigator: Scott B. Halstead, klajor, MC.

Description:

Serologic study of wild birds, wild and domestic mammals resident
or migrating through Bangkok, Udorn and Chiengmai. Repeated samples to
be tzken of large numbers of the same species, same individuals to be
bled if possible repeatedly throughout the year. Sera to be evaluated
for antibody to viruses isolated in Thailand and to prototype viruses
found in other areas of the world.

Progress:

HI studies on the animal serum collections have been completed
(Table XI). The highest incidence oft:group A and group B HI antibodies
occurs in the large domestic animals. The group B antibody in these
species probably largely derives from Japanese encephalitis virus.
Isolations of this virus from Culex tritaeniorhynchus in Bangkok have
been reported from the laboratory at Chulalongkorn Hospital and from
Culex gelidus and Culex tritaeniorhynchus at Bangphra on the south-
eastern periphery of the Central Plain. It is of interest to note that -
JE virus used as an antigen detected more antibody than did dengue virus.
Rodents and lagomorphs were nearly free of either chik, dengue, or JE
antibody.

The significance of all of these findings will not be apparent until
pfter all new agents are identified and neutralization tests completed.

Summary and Conclusions:

Antibodies for chikungunya virus and group B viruses occur
frequently in large domestic animals, but rarely in wild rodents. The
specificity of these antibodies is not known and at present the role of
these animals as amplifying hosts for viruses of human infection cannot
be assessed.
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Table XI Incidence of HF Antibody in Selected Mammals Resident
in or Near Bangkok, 1962,

Chik Dengue JE
Water Buffalo 16/71 11/71 55/59
Cattle 1/3%6 3/36 12/13
Calf 8/170 14/180  52/98
Horse 60/106 31/106  76/91
Pig 82/269 101/222  186/242
Dog 4/103 15/103 1/7
Cat 0/17 1/17 -
Monkey 3/59 13/59  14/59
Rabbit 1/19 1/19 ~
Bats 2/86 0/15 9/86
Mus musculus CEY1T 0/15 0/8
Musk shrew 0/10 0/10 2/7
Rattus rattus 0/21 0/21 0/8
Rattus norwegteps 0/38 0/38 1/38
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Task 02 : Microbiology (FIC 820)
Subtask : Tissue Culture System for Field Studies of Arbor Virus

Study 1. Growth of Dengue Viruses.in Tissue Culture
(SEATO MEZDIC Study # 10)

Investigators: Scott B. Halstead, Major, MC., Dr. Pairat
Sukhavachana, Dr. Ananda Nisalak, Dr. Rapin
Snitbhan and SSG Merlyn J. Funkenbusch

Description:

Systematic tests of available primary cell cxplants and
stable cell lines for susceptibility of mouse adapted and '"natural"
strains of dengue viruses. Methodology includes search for CPE
Producing and interferon producing system,

Progress:

Work with high mouse passage strains has now progressed to
the point that several cell lines currently in use have been
found to_be as sensitive as the suckling mouse for all strains of
dengue., Using the challenge resistance technique both MK2 and
stable grivet monkey cells show remarkable sensitivity: dengue
2 and 5 producing direct CPE in both lines. PS cells, the stable
porcine kidney cell line from Japan, is also highly receptive to
many dengue viruses and dengue 2 and 5 produce CPE to the same
titer as suckling mice. A biologic separation of dengue types
now appear to be possible using two tissue culture lines. HKC
cells are resistant to dengue types 1 and 4: MK2 or GMK cells
are receptive to all types. Types 1, 3, 4, 6 produce challenge
resistance while dengue 2 and 5 cause CPE (the other types
producing resistance). Use of these two cell systems can

~characterize virus to one of two types. The similarity of dengue
types 2 and "5" in these tissue culture system increases the
suspicion that both are strains of the same virus type.

Low mouse passage 1962 isolates are also being tested in
all cell lines with good results. 1In addition, all dengue viruses
isolated in this laboratory have been titered in hamster kidney
cells. )

Although not mentioned elsewhere, the tissue culture section
has been highly successful in typing CPE producing isolates. Thus,
all chikungunya viruses have been typed in HKC, as also have JE
viruses. A number of polio antibody studies have been performed
to test for occurrence of antibody in various age groups of the Thai
population and on occasion to test for diagnostic development of polio
antibody.
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Summary and Conclusions:

Several stable cell lines appear to he useful for tube cultivation ~-
of dengue viruses. Application of dengue culture techniques to
processing of original field materisls is in progress,
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