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A13STRACT
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The objective of this st1~dy is tIle elucidt~tioll of t,he most
iltiportant factors in the epidemiolo~J of maL~rie. in selected 3. reas
of Thailand. In some parts of Th::riland !.1ala.l~ia infection persists
at l1igh levels, despi"te entensi ve eff'orts to control or ere.dicate it.
A year long study in one of' these areas, IUlao l,illi I~aeo in Cholbl~ri
Province southe~st of Bangkok, }1uman me,laria was fo.und to be hyper-
endemic, with almost all of' the cases due to r_~~Ji~O- dci~~" ~~~c_~~ar~um.
Transmission of the disease was highest during tl-le rainy seasor., but
the detection of parasitemia in infants indicated that sonle transmission
occured thrOughO11t the year. Several strains of' ~.~~ resistant
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to treatment with chloroquine and other synthetic drugs were isolated
from members of the study team during the yeai, and the malaria rate
among team members showed that these drugs were ineffective in
preventing malaria at Khao Mai Kaeo. Observations on faKlily incidence
of malaria indicated a very uneven di~tribution of infections among
households, and among members of a single household~ The possible
relationship of these observations to immunity. is under study.
A considerable number of people were seen in the study area who had
circulating asexual parasites without evident symptoms, an element
of possible importance in the transPQrtation of the disease into
new areas. Shorter surveys were made in Khao Yai National Park and
environs, and on the Malaysian border. In those areas, f. ~
infections were rel~tively more abundant than in the principal
study area.
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Project No. 3A 025601 ¥dlitary Medical Research Program
S.E. Asia
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Principa; Investigator: Dr. Udaya Sandhinand, 1.11)

Associate Major John E. Scanlon, MSC

Investigator:

Report Control Symbol: l-EDDH-288

illICIASSIFIEDSecurity Classification:

Ob.iec],ive: To elucidate the epidemiology of malaria in se.lect~d
high;l,y endemic areas in. Thailand. To determine the parasite species
present, and their relative abundance in various parts of the CO1lntry,
and under varying conditions of terrain and human activity. To follow
the course of malaria infections through several seasons in a P9pUlation
at high risk, and to detect drug resistant strains in the pop~a.tion.

Description: The human population in a highly malarious area' in
Southeastern Thailand was examined at frequent intervals through the
year:,' by means of peripheral blood smears, and palpation of the spleen.

.--All of the houses in the study area wer~ visited and an attempt w~
made to interview and bleed all of th~ inhabitants. The pa~asi temia
rates, fever rates, spleen rates and other m~ariometric data were
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tabulated. These data are to be compiled over a two year period to
provide baseline data for more detailed studies on malaria transmission
and control to be conduced in the area. ~ther study areas were
visi ted whenever time pennittedj to, observe differences .in the
pattern of malaria transmission. .:

Progress: The field study l:as;init~ated in the Khao }.fai Kaeo area
of Southeastern Thailand in ~~y, 1963. The results of malariometric
studies are pr-esented belov, and the :'esults of ~n9phe1es collections
in the area will be fo~nd in the l'~port 0';:- Study IlJumber 51. Two short
surveys were conducted ir. other ~)arts of 1'hailanu; one near Pakchong
on the Korat Plateau and one i~l 'l.he forest settlement at Waeng on
the I-ialaysian border. EL~i: will bo discussed separated belOW: :

a Y..hao 1m' Kaeo '-
."

(1) The Land~dCo~~5E: Khao Mai Kaeo is the naJIle
of an administrative group of hamlet's (Tambon) in the Ban I.9Jnung
District of Cholburi Province, Thailand. It is situated in the
southeaseternregion of Thailand (L2° 56N and 1010 05E) comprising
an area of approximately 156 square kilometers. Some 15 years ago
this area was a hilly tropical evergreen forest" as classified by
the Royal Forest!'y Department of Thailand. Now the forest has been
almost completely cleared and replaced by tapioca plantations~ On~y
15 percent of the area remains as a remnant of the forest which is
continuously invaded for-more land for cultivat,~on. Most of the,
area is about 110 feet above the sea level, while the hilly part is
as high as 250 to 300 feet. Rainfall usually is,_abundant at Iiliaq
11ai Kaeo, averaging from 1270 to 2794 rom. annually, with most of this
concentrated in the rainy season from May to November. During the
rainy season numerous small and seepages are found in the's'andy soil.'
Many of these dry up completeJ_y 01' partially during the summer months,
from Februa~J to ApriJ_, f;1~C6pt where the soil surface is protected by
remnants of forest. Tran8po}~tati.)n is poorly d~velgped in the: r~gi,on
w~th rough jeep and truck tracks Jeading ~nla;!:ld from th~ coastaJ;--'~':':'-'
'highway'. During the rainy season thes~, tra,cks, become mu.ddy 'andi.t;I.ooded
and often impassable, ev~n for fourwheeJ- drive vehicle,s. OI),ly fo\:J.r
old haJI!lets are present, having OOel'l settled in the. forests Yhic~
originally cov~:red the area some de~ades in t~e past.. New; smal;t';
hamlets, generally consisting of a few houses ~oach, have been scattel'ed
through the area in the last t'3n years. Th~se hamlets are st~ll i~
~ transitory state,and ne:{, t-zmpl:)::"8.ry shelters are b~lt ye~lY,:m~t
f 'requently during the rainy season J due to: an influ..-v.: of tempo~ary-
yorkers on the tapioca plailtations. There ,were 206 households ~6vered
inl'iay 1963, This number increaJed to 345 as recored in I'larch 1964.'
The number' of 'persons occupying the houses varied from one to as m"aIlY
as 25. Tha latter are inhabited chiefly by temporary field workers
engaged in tapioca cultivation. Ti1el'e is one Wat(Buddhist temple)
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, "

in the district, "lith; an,attacfied pr~~ s.chool ab~ut ,s~y fiye'students.
There is no government health facility of any kind within this'156 square
kilometer' area.. -~1B.rla.ria. -'is well -'kriO\into both tl'le -old -and new residents
of the district, being the most; serious disease affecting the health and
wealth of the cOrnnnll:li ty .' c ". .;

",--" , -,..,., ~,.,' '.,_.. -,'-,.-"., ,.

J ,(2) ~~riome_tric Study :'.' ':.-;J. ' '..' '.':;;.:

--'
.(a) §:a.le~n- JD_@~~'. Two ser.ies of spl~en exami~tions ~ere

made; one during flay 1963 and the other in }iarch lj64. Childreri:atteriding
.the primary- schoe-l-were 'examined there'- and pre-school C'hildren- were
included during house-visits. Hackett's method was applied, and the
physician in charge of the team was the examiner. The results of the
two :gpleen exami~tions are stlO\iih ;ih ~ble l' and 2. Th$,re was' conly .a;
slight different in the spleen mtes shown in the two -'table.s. The'
reduction ~f the spleen rat-e -in the a.ge group above 10 years may- be due
to the fact that many of tl'le exami~e~s in t~is grQ~p during Ma.+ch w~re
new migrants. }falaria in Khil.o.~~i i<aeo_can be considered as hyperendemic
according to commonly accepted cr-iteria.

(b) P~~J~~~ Blood"films for malaria" parasite
examination were obtained from the school childrenat~the time o£ the
spleen examination, and smears from othe:r age groups were collec~ed during
house visits. In order to have'a comprehensive picture of the prevalence
of malaria, efforts were made to collect blocrd films £rom"all inhabitants
in the area. Every house, either permanent or temporary was thoroughly
searched for and visited. Members present in the households at the time
of "'Jisits were included in the blood collecti~h~ Thicl~ al1d,thih films:
on the same slide ~lere made from each person~"'. Giemsa" stain was used in
a dilution af"" 1:20 with a "buff~r solution of-"-pIt. '7.2, stained"" far "60" "
minutes..: "..: ~-," ".' '

The' blood collections weI'e carried" out lour times ~t~ieen-Ma.y '1963
through l-larch 1964, in order to study the prevalence and tren,d~;"of
Malaria at diffel.ei~t times of the year. It should be noted that the month
of J:lIay marlced the beginning of the monsoon: season, after an:"absertce":..of'
significant amou,nts of rain since. December, almost s:!.Jc mont~~,. ':rhe. c')ry
season was at its height by the end of ~Brch and the streams were almost
completely dry. l'1alaria transmis~ion was considered:tt;> be ;a.t,.its lpwest
point for the year. Table 3 sho\.f the ~~u~~~ of..the._~~~~~~iqn. f9"~-."
malarIa parasites <-'I.uring these four intervals.

Tne results of the blood eXamil1ations (Table 3) showed that during
the dry season while transmission was at the lowest point the parasite
rate was as high as 32.1%. By the end of the transmission season the
parasite rate vms 35.0%. The low percentage of the malaria rate during
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TAB~ 1. Spleen examination of children. Khao Mai ~aeo, Bang Lamung
District~ Cholburi Province, Thailand during l-1ay 196B. '

Spl,e,en size
1 2 5

No. 

exam. Total Posit. Spleen
spleen rate

Age group
0 4' 5

Under 1 year
2 -9 years

~:ye_ars

66.6 %
89.4 ~

..:f60.0 /0

27

104
58

18
93

35

9

11
25

.:1,3

34

14

0

18
6

5

57

9

0

4

9

0

0

1

TABLE 2. Spleen examination of children. Khao ~kd Kaeo, Bang Lamung
District, Cholburi h-ovince, Thaj,land during March 1964.

T~~ ~. Blood film examinations, Khao 11ai Kaeo, Cholburi Province,
Thailand, May 1965 to March 1964.

.i~o.
No. exam. Positive

Parasite
rate

,f.falci!1Q!:Y!1!
Asex. Sex.

l'.~
Asex. Sex.Months

-~57

656

810

191

155

284

184

131
245

572'3

'30

7 4

1

.5

May to JU~e

July to S~pt.

Oct. to Dec;.

4

55

50.0 %

20.5 ~

55.0 ~

52.1 ~'J an. to March 1,259 598 540 26 48 12

31..6



the month of July to September 1963 might be attributed to ::th.e. DDT
residual house spraying which took place during 'the period of "15 May to
11 June 1963.

-, ',,- "'Amon-g"the-- three ~~mo~dt~' species known tb- exist in the malarious

,,~r~~~-Qt: Tl1ai~t}d,QQ1Y 1:. f~l~~~ and 1:. ~ were observed ill the
slides ,examined. f.. ~9l:£~ for out-numbered ,1:.~, the:',fo!'mer

-making up-'as-muchas"97 pe-rcent-.of' the'totai-'positive. '-'There-\.1aS'nb f.
~lli, One case 1.TaS found during e}~ination, but the ,person cccid not
reside in the study area. Ii ,was observed also that sexual. malaria parasites
were abolays present in the blOOd films. -\-1ith the presence of .1a~ge ,numbers
of ~pheles species capable of completing the sporogonic c~rcle,trans-
mission' '-of ,the-drseas-e- 'i.n-the--area shou"ldbe at -8. hfgIi'"1eveI" ,,' --"'.'

.
(3) ~~r9uP D;!.stI-~mli_o)1of=~P_o~Y~.J~4L1'jJ;!!!~. When the

-examinees we re-- cl-assified--into-age ~g'r-6tipS it-was -clear too t-~ne-inrant
parasite rate was as low as 9.6;b and as high as 23%. The presence of
malaria parasite in infants strongly indicated that transmission existed
th"'oughout the year in the area, especiaUy intra-domici;uary transmission.
Table 4,5,6, and 7 showed the age group'distributions of malaria
parasites during the four examination periods. In order to find the youngest

, age among the infants- infect-ed -with .IIia-l:arla .-lErasites; -es-pecially dUring

_:the__}ia,rch exarn,inati.on.,. the infants data were retabulated to shoe the age
in months of, the infants infected 'lith malaria (Table 8). As the blood
fi:lm~ -were- made during.""Februa-ry -alia Ma:rcli 'and 'the yo-unge-st:-age -founa.
posi tive was wi thin the first month of life, malaria transmission -~st
have been taking place in the" area by the end of ~farch. T~~-absence of
positive infants betwecn the age of Lr to 6 months is P110bably due .to the
small number eXlli~ineo., rather- than absence of malaria in this group.

" , -""-"---'---

(4) Infections Within Households. As noted in table 3, the
parasite rate allt-O-;-giii~ants--ofth~~dy area. was as high as 35%
duri-ng the peak -season-oi'-actooor -to Decefnoo-r,- 1763. ."ffien~ the-. parasite
data were eJ~amined in terms of the number of households with malaria
infected members, it was found tllat tl~ere were 138 households where at
least one member had a ppsitive smear. T\oro hund~ed thirty eight house-
holds were examined during this period, giving a rate of 57.9% infected
households. During the January to fhrch 1964 examinations 155 out of 345
households (4/+.9%) had 'a"t'-lea-st--one me-moo'r- pos"itive'-byperJ.pheral blood
stOOa'JY; These fi-gure:s'i-llustratethe high rate of malaria infection in.

, "!;.h~_S~~dy ~_~a, b1;lt ~rMps more- importantly; thejr- .r..,'1ise, .certa-in.'-qtlestions
relating to immunity to malaria in a hyperendemic area. These include:

"

.(a) illW did so .many households in-:~he limited ~d.,!,ather
homogeneous study area escape -malaria entirely c),uring the year1 '
_.,,--- -.." "'-' ,. ,-..", ",, ,--

(b) Within infected houSeAQlds, wIlY did- so many, individuals,
apparently e}:posed to thS;J sa~§."ris.l.t of,_infectiDn,. es.capemalaria-inf-ection

-during-the year?
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Age group distribution, 14ay to June 1963.T.6 t.~.~ 4.

,No.
No.exa.in. Positive

~.falcipa.~
Ase'X. 'Sex.'

Parasite
rate

P.vivax
Asex~ SexMonths

'4$
195
5~

11
47

133

10
44

130

3
9

25

1
3
3

':""1
1
2

Under ~ year
2 -9 years.

l.Q years up

Total 757 191 184 37 7 4

Age group distribution~ July to Sept. 196.3Table 5~

No.No.exam. 
Positive

Parasite
rate

f..fali:,ioo~
Asex. Sex.

f.vivaxAsex. 
Sex.Months

Under 1 year
2 -9 years
10 years up

6.8%
23.0';
20.~

29
1'14
483

2
33

100

2
30
99

0
8

15

0
3
1

0
0
1

Total 656 D5 131 23 4 1

Table 6~ Age group distribUtion, October to Decem~er 2963

rlo.
Ito.exam. J;>ositive

~.falcipa11U!:!
Asex. Sex.

Parasite
rate

f-y'ivax
Asex. SexMontbs

9.6%
J5.~
J7.~

4
61

180

0
6

24

1
14
20

0
1
4

245 30 3.5 5

348
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Table 7. Age group distribution, January to ~hrch 1964

T.otal 1,239 398 340 26 48 12

Table 8. ~~laria parasites in infants ivith current fever and ivith
history of fever.

.Current fever
Examined Positive

With history of fever
Examined PositiveAge in Months

]2 -11

11. -10
10 -9

9 -8
;.,.:".. 8 -7

.c 7' -6

...,.' 6. -5
5 -4
4 -3
3 -2

2 -1,

Under 1 month

2
2
4
4
5
5
3
3
4
2
2
1

2-

1
l
2-

1
1
0
0
1
1
2-

1

0
4
8
6
9
B
6
J
5
6
7
6

0
1
1
0
1
3
0
0
0
2
2
0
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Studies are presently under ~lay to loolc into these questions in more
detail. The micro-distributio1'1: of the vectors may playa role in the
first phenomenon listed (malari8.-free households), but the most readily
acceptable e}:planation for the second is the e2ristence of some form of

-immunity to f.. !:~~j~~~ infection ip IJlar1,y inhabita!1ts pf the ~tu4y
~rea.

,

, ($). As.-imptom~~YarasiteJn.ia.s. 1'h~ pre.s~nc~ of iDdividus.ls
in a population with circulating mala.ria parasites of E. falcipa~ in
the absence of concurrent clinical illness may play an ~~portant role in
in the introduction of the disease into new areas. The introduction of
rapid 1nternationai air trallsportation makes this danger a real problem
in global. medicine. .In our early studies in .the IG1ao Mq,i Kae.o are~ .a
number of people showed parasitemia without evident clinical signs, and
an attempts \~6 made to assess the extent of this component of the Malaria
infected"popu-latton.. The examinees"Were as Iced-' about theirmst-ory'of
illness at the time blood films were made. Information concerning febrile
attacks was recorded under three categories:

(a) Actual fever at the time of visit, or with histo~ of fever
during the preceding three days.

(b)- -History of fever during the preceding 2. weeks, but without
feverish sensations at the time of visit.

(c)- No hi-story' of febril-e attaclc-'£or more tha-n 3 weeks.

Although this information is rather vague and cannot be definitely relied
upon, it may indic8.te the presence of asymptomatic parasitemia cases, in
in which ~rasites al~ circulating \~ithout complaints of c~inical symptoms
on the part of the patients. Only those with asexual malaria parasites
in their blood were included in the tabulation as positive cases. The
fever records were made during the t!~y to June period ~d ~lso during
January to }~rch visits because the febrile attacks were e~:pected to be
at a very low level during these dry months. Table 9 and ~O show the
parasite date for the examinees relating a history of febr~le attack
during the last two weeks but no feverish sensations at,th.e time of in-
Vestigation. The percentage of 2'7. Q% positive among the ~xaminees

_..wj,tho).lt co~g.u~~ent c.l.1,1:J,iGf':J:_c.omp4ints..;!,§ .high e~ough ~R...be seriq~sJ.y
considered in discussing the problem of imported malaria. Additional
studies on this subject are under ~my at present.

(6) Q..h1oroQuine f!eE~t~t Strain~_pf_~laSIllOdi"!l;ln falci~r1!m
Several reports had been received indicating the existance of strains of
f. ~~ in Thailand before the present field study was begun. The
existance of these strains was definitely established at Khao l'~i Kaeo
when a number of the pel~sonnel e ngage 0- in the study contracted serious
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Table 9. Asexual malaria parasites in febrile'and non-febrile cases,
1'Iay to .June 1963.

No. history With history With febrile
Total Exam. of fever of fever attack

.Exam. Posit. Exam. 'Posit. Exam. Posit.
Age group

48
195
504

Under. r Year
2. -9 years
10 years up

21
61

102

0
0
0

18
50

W

.7
24
67

9
B4

270

4
23
66

Total 757 184 0 210 98~~ 363 93

* Rate of asymptomatic parasi taemia 46.9%
.

Table 10. Asexual malaria parasites in febrile and non-febrile cases,
January to March 1964. .

.-,lice histo~ With history With febrile
Age g~,QUP Total Exam. .of fever of fever attack
--:-~,~- Exa,rn_. PQ§1t. E~m. PQsit.~ Exam.Pos!t.

116
339
784

8
23
65

0
0
0

68
238
491

Under, 1 ye~r
2 -9 years
10 years up

10
45

158

40
88

2;28

,13
52

~O

Total 1,239 96 3560 787 213*

"185

* Rate of asymptomatic parasi taemia 27.07%
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malaria paf?es while taking the currently recommended prophylactic, schedules
of chloroquine or chioroquine-primaqtline~' T];'le fir'st or these., an'investi-
gator on temporary duty from WRAIR, col1ect~d ~~~ attracted to him
in a mosquito-net type of human bait trap during several nights in the
early part of the transmission season. He had taken the recommended

c~o-roqu.i:ne prophy~is, but- be~~~ ..ill on--h:i-e return to Bangkok. A-. radical
cure was achieved bytl:le .use of quinine'. A bl,?od sample taken from the
patient (RW) ear J-y:. in th,e -Ie bri~e phase was !Jent t'o 'vlRAIR for study, and
()ll su:bSequent. trens-fer,' t-o-'p-risoner: volilnteers was found .to highly resistant
to chloroquine. .However the str~in in volunteers responded.well to
pyrimethamine. Another ~~mber of the investigation!;'3.1 te&""ll (~'l) spent
two nights in the:: study area at the close of the main trarismis~ion season

.in December. He' observed mosquito collections, but did not offer himself
_..as ba::i-t. --The number' ()£ bite-5' he'-received is unknown, but -not long after

returning_to Bangkok (a ~~laria-free area) he beqame seriously t~l. It
-should be noted that this patie.n:t took what _~_hould ~ye. ~en a~- ~4equate

--'dose'-~of chioroquin~-before iea~ing.~ngkok;and took an additional
chloroquine-primaquine tablets on the afternoon of the day he arrived
in the study area. A detailed analysis of this case, includingse:rum
drug levels, is presented in the report of Study Number 9. During the
febrile phase of ~flJ' s illness a sample of his blood was inoculated in
a Thai volunteer, and this case is also discussed in Study 9. It should

.be .Doted: that. neither of .these. infections responded to:.roTimethamine,
differing from the drug spectrum of the strain isolated R¥J. Thus, at
least two forms of drug resistant E. falcipar9m parasites may exist ill
the Khao Mai I\rieo area. ~ the end of the year all of the team members
who had partici~ted in !n2Egeles collections incl~ding ~h~ _p~i~9~~1

--'inyestigiitor-wlth-one exception,., hid :experienced at least one episode of
malari~, d-espite various schedules of chloroquine prophylaxis'. Additional,
although ;incon.cJ,usi ve, evidenc~. .for the existance, 9J. ~~orQ.quine-.' , ,.., -resIstant malaria wa.s obtained by examination of records of recurrance

:bf clinical malaria (and'positive blood films) in persons wh9 rece:ived
~:chloroquine treatment while visiting the field station. Analysis -of

these records is ~till in prog:i.1eS3. Persons ret1irh:i.n~~ witi:l clinical:
..malaria .w.i:thin.-.two ..weeks ef tFeatmei.t. .are -being fo-l:owed in li1ore 'de-tail.
It is im.Rossible to completely exclude reinfection in .Ghis l~renQemic

":aTea without detailed daily examination'of blood films. '

' " .",. ~ , ,-" ," '.'---'-.".-

b. Khao Yai National Park and Vicinity
~

..'" ;.',
(1) ~~cripti9n of tb~p~. During scrub typhus investigations

at Khao Yai l~tional Park a number of complaints of malaria infection
were received from workers in the Parlc. The Park was recently established
in a previously rather inaccessible mountain range covered with evergreen
forest. The region is at the southwestern edge of the Karat Plateau, not
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far from the city of Pakch6ng, an area long notorious for malaria.
There are two military installations in the Park; a radar station and
a communications center. There are a number of permanent streams, and
during the rainy season many depressions and seepages hold water.
Almost all- of. those res.iding in. tba.P.ark. (other than military:. .personnel
w~o hav8:reP9rted no malaria) are workers of the Royal Thai Forestry
De:P8.rtm~nt. ;:

" "" " '--
(2) MaJ1lriometric Data. Blood films were obtained.from a1;l of-~==~-- ...

the personnel living in'the Park who could be found. Blood'filmsw~te
also obtained from workmen living in the foothills at the base of the
mountain outside the Park, and from two new agricultural village.~ ,~earb1.
The results of these exami~tions are shown in table 11. The pclfc.eri~age
of P. vivax infections in;:the sample wa.s much higher than a:t:"I\hao'~Iai
Kae~. -~ng the survey, mid~qeptember 1963, heave rains wer~. o,ccuring
in the area making travel to some of the villag~s very diff'icult~ During
visits to schools and homes spleen;examinations were made on 82 children
in the Park ant", surrounding villages ~ Of 82 children examined", ,95
(79.2%) showed. various degrees of enlarged splee.n. The large pe!r'q~~tage
of 'F.. :,yj,Yoa.:2f. among the infections detected makes '-this area of inter~st
tor future study.

C. WaenD' District.Narathivas Province. : '. .::..;:,:. '...,:'1.;.,';
~-""'--::U"'~""U. (1) ~s.riE-tj,QJJ-_of the A~a. This forested are is in t.he

..
southern most part of Thailand, not far from the Gulf of Thailand; .The
Dep.';l.rtment- of.. Public Welfare,. Royal- Tl1a.i Ministry.-of -the- Interior, --he.s-
set up a self-help settlement in the area. The settlement covers 27
kilometers (7000 acres) of undulating terrain in which the original
forest is being converted to rubber plantations. Each family settled
in the area receives ten acres of land, thus there is usually only one
house, generally with fiva inhabitants, for each ten acres. At the
time of the survey, 6-25 Janua~ 1964, there were 1921 person registered
as living in the 350 family groups in the settlement.

(2) ~l~ri~~e~r_~_c_~. Strong winds and rain in the area
throughout the period hampered the work, particularly the mosquito
collections reported in Study Number 51. In addition, the Muslim month
of fasting was in progress, malci11g it difficult to conduct house visits
to the extent desired. The population of this border area is largely
Muslim. Fifty two (4905%) of the 105 ccildren attending the primary
school had enlarged spleens, suggestive of a high prevalence of malaria.
However, only eight of the smears from these children were positive; 5
for f. ~ and 3 for f. !alci~~. House visits were confined to
families whose school age children had enlarged spleens. Forty six
households were visited. ~\mong the 218 persons examined 7 were positive
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'Table 

11. ~Ialaria parasite e'xaminations, .Khao Y~i National Park
and vicinity,Septemoor, 196:3.

Parasite
rate

P.falciparum
Asex Sex

p~ vivax
Asex SexLocality No.examined l'lo.Positive

102National Park
of Khao Yai

3 2.9% 2 a 1 0

Foothill
Workmen Camp 70 11 15.~ 4 2-- 7 2

Noou Ka-doea.
Primary School 38 13.1%5 1

11

4

Bankudkhla
Village 39 12 30.7% 2 Q- 10 4

Wat Musee
Primary School 44 2 -24.5"% 2 0 0

Total

'~293

28 '1914 5 7
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for f. falci~~, 2. for P. vivax. Thus, the parasite rate for the
district was quite low, despite reports which had reached Banglcok that
there wa.s a great deal of malaria in the settlement. The parasite
species distribution, based on this small sample, was more like Pakchong
than Khao ~Iai Kaeo.

Summarv: Almost one year of study YaS completed in the Khao ~~i Kaeo
study area in Southeastern Thailand. The high spleen rates and the high
parasites rate indicated that the area was hyperendemic for malaria.
The overwhelming preponderance of the infections were due to Plasmodium
fA.Jt'.,irArum, and a number of very severe cases were seen. ~Iany of the
people seen at the field station or in their homes had circulating
asexual parasites without fever. Many of these people were going about
their normal daily work, and could readily have transported the parasites
to other dis~ricts. The pr~sence of parasitemia in ve~J young infants
indicated that transmission was occuring in the area to some extent even
during the dry season when vector populations were quite low. All but
one of the investigators and technicians engaged in the project contracted
fa!cipa~ malaria d.uring the study despite the use of prophylactic drugs.
At least two strains of proven chloroquine resistant P. [a_lciparum were
isolated from members of the investigational team. Shorter field studies
were conducted in and near Khao Yai National Parlc and at Waeng on the
Malaysian border. ~. ~ infections made up a greater part of the
infection picture in those areas.

CQnclusio!};s: Malaria, chiefly du.e to :P_~~m_Qgi~ falciparum is hyperen-
demic in the study area at !(hao ~~i Kaeo, with some transmission going
on all through the year. Drug r.esistant strains occur in the area, and
in general it appears to be well .suited for additional detailed studies
on immunity and the effect of various drugs.
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