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ABSTRACT 
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The objective of this study i s  t o  determine what arthropod borne viruses 
i n f e c t  man, when and where. Specific infection r a t e s  are  correlated with 
mosquito collection, climatologic and ecologic data and a lso  correlated with 
spec i f ic  disease attack rates.  This s t u w  .is planned t o  observe the ra te  
and temporal d is t r ibut ion  of specif ic  arthropod borne v i r a l  infect ions i n  
humans. During 1962 sera  were collected a t  intervals  from residents  of 19 
study areas i n  Bangkok. From 5 of these areas arthropods were a l so  collected, 
I n  1963, serum specimens were obtained every 3 months from school children 
l i v i n g  i n  Bangkok, Bang Pa-In (central  plain), Pak Chong (western fringe of 
t h e  Korat plateau) and Bangphra-Sriracha (southeast h hail and) . Mosquito 



col lect ions were made throughout the year a t  each of these s i t e s ,  Preliminaq 
sbtrolbgical study of the 1962 Bangkok material  has shown t h a t  t he  c i t y  i s  
inhomogeneous with respect t o  dissemination of dengue and chikunguqya viruses. 
Upper c l a s s  l iv ing  areas, characterized by sparse housing znd screened houses 
were found t o  have very low virus  transmission. Serologic study of 1963 
specimens i s  awaiting i so la t ion  and characterization of  viruses from collected 
arthropods. 
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Objectives: To determine what arthropod borne vi ruses i  i i f e c t  rnm, ' when 
and where., Specif ic  infect ion r a t e s  are  correlated with mosquito col lect ion,  
climatologic and ecologic data  and a l s o  corre la ted with spec i f ic  disease 
a t t ack  ra tes .  

> ' 

bescription: A s  time has permitted, t h i s  project  has Axpanbed t o  q s e t  i t s  
objective a s  a study of arthropod-borne viruses in fec t ing  man. I n i t i a t e d  
with an intensive  a rea  study of hemorrhagic fever  i n  Bangkok, subsequently 
(1963) s tudies  were enlarged t o  a town on t h e  Central  Pla in  and t o ~ m s  i n  
Northeast and Southeast Thailand. I n  each instance the  study format i s  
similar .  Residents a r e  bled repeatedly as  many times as w i l l  be permitted, 
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records are  kept of i l l ne s se s  i n  the  studied gyoup and i n  hospi ta ls  i n  
studied communeties and mosquitbes are captured and processed f o r  virus,  

B angkolr, A s a  Study 
--..-a Y * 

To study the  dynamics of epidemic hemorrhagic fever,  19 Bangkok study 
s i t e s  were established f o r  study of acquisi t ion of antibody and case 
observation. Apeas were randomly seiected: each containing nearly 400 
households (approximately 2000 persons), and representing most of the 
var ia t ion  i n  ur5an habS.ta-l found ,in the  c i ty ,  Xacll house was numbered, a 
census of inhabitants tclke:i and v i s i t s  made ev.zry 4-6 weeks t o  obta in  h i s to ry  
of hemorrhagic fever  along t h e  iiah8bitanJ~s, Random select ions  of beitween 
10-3% of householcis were blsd before the  HF outbraak a d  35% of these 
persons were rebled at  t h e  end of the  outbreak (over 2000 persons), TJhenever 
possible a s ingle  convales cent blood specinlen was obtained from pa t ien t s  with 
recent hemorrhagic fever. Hemorrhagic fever cases were t raced t o  t he  source 
of diagnosis f o r  confirmation, symptoms and physical  findings, 

Results  based upon t h i s  study have been presented i n  p a r t  i n  SMRL 1. 
Currently, sera  col lected before and a f t e r  t he  1962 epidemic a re  being 
re tes ted  by H I  and CF so t h a t  dengue and chikungunya vi rus  in fec t ion  r a t e s  
a s  presented i n  t h i s  repor t  must be regarded as  preliminary, 

During 1963 HF cases f inding was continued i n  t he  19 study areas. Of 
i n t e r e s t ,  it was observed t h a t  areas  i n  Arnphur Dusit with few cases i n  t he  
widespread outbreak of 1962 had many more cases i n  the  smaller outbreak of 
1963. Areas i n  other pa r t s  of t h e  c i t y  with large  numbers of HF cases i n  
1962 had lower a t t ack  r a t e s  i n  preceding years suggests a "brush f i r e "  
epidemiology f o r  hemorrhagic fever  with diseass moving t o  suscaptible "patchesu. 

Table 41  shows r e s u l t s  of preliminary H I  t e s t s  i n  several  areas. 
H I  antibody f o r  dengue i s  measured a t  an i n i t i a l  d i lu t ion  of 1:20 against  
dengue 1. Dengue in fec t ion  r a t e s  are  calculated from individuals who had. 
no detectable H I  antibody i n  the pre-season serum but  detectable antibody 
i n  the  post-season serur,  It i s  recognized t ha t  these c r i t e r i a  do not  
d is t inguish primary zntibody rr:spo;lses from antibody responses t o  secondary 
antigenic st imuli ,  However, the  number of persons with r i s e  i n  H I  antibody 
must be proportional. t c  t o t a l  v i r a l  infect ions  (dissemination of dengue vi rus)  
and t h i s  f igure  can be used a s  a base f o r  comparing hemorrhag5c fever cases 
bbserved. Note t h a t  ].ow jhfection r a t e s  without cases of were observed 
i n  the  upper c lass  r e s iden t i a l  d i s t r i c t  ( ~ r e a  18). Comgound housing 
predominates i n  t h i s  area, most houses have screening and.running water. 
The r a t e  of pas t  accumulation of antibody i n  t h i s  area i s  s ign i f i c an t l y  lower 
than i n  other areas. .-.-. . 
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Table 42 shows a s imilar  data  f b r  chikungunya H I  antibody. Note t h a t  
t h e  age-antibody acczunulation r a t e  f o r  chikungunya p a r a l l e l s  dengue but 
i s  somewhat slower. 

Bangkok, Bang-Pa-In, Pakchong and Sriracha Study 

I n  collaboration with t h e  Entomology Department ( S J ~ R L  42) and 
D r .  Skon Rohitayodhin (SMRL 41) of the Rangphra Red Cross Horse Farm 
regular col lect ions  of mosquitoes have been made i n  4 locat ion i n  Thailand: 
(1) Bangkok (2)  Bang-Pa-In, located on t h e  Central P la in  approximately 
30 kilometers north of Bangkok ( 3 )  Pakchong, located i n  the  Petchabun H i l l s ,  
60 kilometers north - northeast  of Bangkok. This area. of monsoon fo r e s t  
i s  located on t h e  border of Northeast Thailand, 40 kilometers west of Korat, 
and (4) Sriracha, a town located 60 ki lometers .~outheast  of Bangkok on 
t h e  coast of the  Gulf of Siam. The surrounding t e r r a i n  i s  h i l l y .  Primary 
f o r e s t  has recently been cut over and land p l a ~ t e d  i n  tapioca and peanuts. 
These 4 ra ther  d i f fe ren t  hab i ta t s  are being surveyed f o r  arbovimses a s  a 
preliminary t o  future  s tudies  i n  Thailand. Serum san p l e s  were obtained from 
400-500 school children i n  each area i n  April, @gust and December 1963. 
Specimens w i l l  be t es ted  against  viruses isolated,  i f  any, and against  
other arboviruses recovered i n  previous work. 

Summary and Conclusions: PreliminQry se ro log ic '~orkup  of pre- and post- 
hemorrhagic fever  season bleeding from 2000 res idents  of Bangkok has shown 
t h a t  r a t e s  of accumulation of B antibody and chikungunya antibody 
vary. Chikungunya in f  eat ion occurs l e s s  frequently than combined group B 
experience. Over a l l  group B seasonal infect ion r a t e s  i n  1962 were as  
high a s  33% i n  low c lass  areas. ~n upper c l a s s  r e s iden t i a l  d i s t r i c t  showed 
evidence of lower group B v i rus  exposure i n  years previous t o  1962 as well 
as low group B in fec t ion  r a t e  during the  epidemic of 1962. Serologic 
s tud ies  a re  continuing. No fur ther  conclusions can be achieved u n t i l  work 
i s  complete. 



Table 41. Accumulation of dengue H I  antibody with ageg: seasonal dengue v i rus  infect ion 
r a t e  and observed HF cases, i n  6 selected study areas of Bangkok, 1962. 
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Table 42. Accumulation of chikungunya HI antibody with age in 
6 selected study areas of Bangkok, 1962. 

t ,  

Area 

Thai, lowex class - 

Chinese-Thai, upper class 

Chinese, lower class 

Thai, low-middle class 

Thai, middle class 

Thai, lower class ' 

Predominating 
ethnia and 
economia group 

14 31 4 6 , 67 75 

14 32 54 61 74 

$ Antibody in Jan.-Feb. 1962 
by age group 
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