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ĲŏƛĞŇĪĭşňėňĹįşňŒŀįŃ: Ĵ.Ń.ĶĴėĺī ĶĴĮĹŃŇĝėŏĹ
ėňĹľŌėĿň (ėşňŒįŊĪ įŇėŒĹŋĸįœĴĭĸƞĭŁňĹ; įĴĭ.)
ÅĴ.ľ. 2546 œĴĭĸľňŀīĹİŇĩħŊī ĽŊĭĸňĻŇĸœĴĭĸľňŀīĹƞĴĹņķĝėŎĤŒėĻƛň ĽĴķ. ĹŎƚįĭŋŚ 23
ÅĴ.ľ. 2550 ıĹņėňľįŋĸİŇīĹŔĚĹĝėňĹŃİĹķœĴĭĸƞĲŏƛŒĠŋŚĸĽĠňģ ŀňĘňĹņİňĪĽŊĭĸňĶňĚŀįňķ ĹŎƚįĭŋŚ 26                    
ėŃĝĹņİňĪĽŊĭĸň ėĹķĚĽİĚŎķŔĹĚ ŀĮ. 
ÅĴ.ľ. 2551 ŀňĮňĹĩŀŎĘľňŀīĹķŁňİŇĩħŊī ĚĩņŀňĮňĹĩŀŎĘľňŀīĹƞ ķ.ķŁŊĪĻ 
ÅĴ.ľ. 2551 ĽŎĨŊİŇīĹœĴĭĸƞĲŏƛŒĠŋŚĸĽĠňģŀňĘňŒĽĠľňŀīĹƞıƖŃĝėŇį œĘįĝĹņİňĪĽŊĭĸň œĴĭĸŀĶň
ÅĴ.ľ. 2561 ıĹŇĠģňĪŎĿĤŋİŇĩħŊī (ŃňĸŎĹľňŀīĹƞŒĘīĹƛŃį) ĚĩņŒĽĠľňŀīĹƞŒĘīĹƛŃį ķ.ķŁŊĪĻ
ėňĹľŌėĿňĭňĝĭŁňĹ
ÅĴ.ľ. 2543 ŁĻŇėŀŏīĹŀƚĝĭňĝŃňėňľ ĹĹ.ľŀĴ. ĹŎƚįĭŋŚ 229
ÅĴ.ľ. 2551 ŁĻŇėŀŏīĹĠŇśįįňĸĴŇį ŒŁĻƚňœĴĭĸƞ ĹĹ.ŀĹ.Ĵİ. ĹŎƚįĭŋŚ 54
ÅĴ.ľ. 2567 ŁĻŇėŀŏīĹėňĹİĹŊŁňĹĚĽňķķŇŚįĚĝėňĹĭŇĴİė ĹĹ.ŀĮ.ĭİ. ĠŎĪĭŋŚ 1 (ĲĻėňĹŒĹŋĸįĪŋŒĸŋŚĸķ) 

ĚĽňķŒĠŋŚĸĽĠňģ/ıĹņŀİėňĹĩƞėňĹĭşňĝňį
ÅįňĸœĴĭĸƞ ėėĻ.ğė.ıĥŊİŇīŊėňĹŒĴōŚŃķįŎĿĸĮĹĹķ 976 Ŗĭĸ/ŃŊĹŇė ĲĻŇĪ 1(Ĵ.ľ. 2546)
ÅŃňĞňĹĸƞĶňĚĽŊĠňĞŎĻĠŋĽĽŊĭĸň ėľ.ĽĴķ. (Ĵ.ľ.2551-2563); ĲŏƛİŎėŒİŊėŁŇĽĘƛŃİĹĹĸňĸ bioweapons 
ÅĲŏƛĹƚĽķĽŊĞŇĸœĻņĴŇĨįňĹņİİėňĹŒĳƖňĹņĽŇĝėňĹŒĞřİıƕĽĸĞňėĚĽňķĹƛŃįŕįĭŁňĹėŃĝıĹņĞşňėňĹ (Ĵ.ľ. 2552)ŔĪĸĶňĚĽŊĠň
ŒĽĠľňŀīĹƞĭŁňĹœĻņĠŎķĠį ĽĴķ.
ÅĲĠ.ĲŏƛĽŊĞŇĸŁĻŇė ŔĚĹĝėňĹėňĹıĹņŒķŊįĲĻėňĹĪŏœĻĲŏƛıƕĽĸŔĹĚŒİňŁĽňįĠįŊĪĭŋŚ 2 œĻņĚĽňķĪŇįŔĻŁŊīŀŏĝĘŃĝŔĹĝĴĸňİňĻŕį
ŀŇĝėŇĪėĹņĭĹĽĝŀňĮňĹĩŀŎĘœĻņŔĹĝĴĸňİňĻŕįŀŇĝėŇĪėĹŎĝŒĭĴķŁňįĚĹ ĲŏƛŀįŇİŀįŎįĭŎįĽŊĞŇĸ ŀıŀĠ. (Ĵ.ľ.2552 Ů
2554)
ÅĚĩņĭşňĝňįľŏįĸƞİĹŊŁňĹŀĬňįėňĹĩƞŔĹĚŔĚĽŊĪ 19 (ľİĚ.19) ĭİ. (Ĵ.ľ. 2564-2565)
ÅĲŏƛœĭį Ĵİ. ĹƚĽķĚĩņīĹĽĞœĻņıĹņŒķŊįėňĹĳƓėĭŁňĹŕŁķƚėŇİ ŀėĳ.ĸľ.ĭİ. (Ĵ.ľ.2665-2566)
ÅĲŏƛŀŃİŀĽįŔĹĚŁĻŇė; ŔĹĚīŊĪīƚŃįşňŔĪĸœķĻĝ, ŔĹĚīŊĪŒĠōśŃŖĽĹŇŀĹņİİĭňĝŒĪŊįŁňĸŕĞœĻņĹņİİĭňĝŒĪŊįŃňŁňĹ,  ŔĹĚīŊĪŒĠōśŃ
ŃŎİŇīŊŕŁķƚŃŎİŇīŊġşśň (Ĵ.ľ. 2551-ıƠĞĞŎİŇį)
ÅĚĩņĭşňĝňįĴŇĨįňĹņİİėňĹİĹŊŁňĹĞŇĪėňĹĘƛŃķŏĻĪƛňįĽŇĚġŋį ŀĬňİŇįĽŇĚġŋįœŁƚĝĠňīŊ (Ĵ.ľ. 2562-ıƠĞĞŎİŇį)
ÅŁį.ĭŋķıĥŊİŇīŊėňĹŀŃİŀĽįĚĽİĚŎķŔĹĚ (JIT) Ĵİ. (Ĵ.ľ. 2563-ıƠĞĞŎİŇį)

œĴĭĸƞĹņİňĪĽŊĭĸň ĭİ. 003 
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įŊĸňķĹņİňĪĽŊĭĸň

ėňĹėĹņĞňĸĘŃĝŔĹĚ
(Distribution: Person Time Place)

ėňĹŒėŊĪŔĹĚ

ėňĹĚĽİĚŎķŔĹĚ

ıĹņĠňėĹĞşňŒĴňņ

ıƠĞĞŇĸŀňŒŁīŎ (ıƠĞĞŇĸŒŀŋŚĸĝ)

(Determinant: Host Agent Environment  and Vector)

Åȡȣș̭ ɷAgeɸ

ɢȧȝȁ ɷSexɸ

ɢȔ̌ǬȘȉȦȄȣȐȝ̌ȆȌ̭Ǭȍȍȇ 
ɷGenotypeɸ

ɢȕǭȣȆṷ̏ǻǮȣȝ ɷHeath 
statusɸ; ȫȍǿȗȍȦȎ̦ȣȃ̌ȏ 
ȕǭȣȆȦǮ̯ȇ̞ǿ̭̐ȇǬ̌Ȇȫȍǿ

ɢȝǯȃ̞Ǭȍȍȇṷ̏ǻǮȣȝ 
ɷBehaviourɸ

ɢǮȣȏȦȫǮǽȆȣǬȣȍ 
ɷNutritional  statusɸ



ŔĹĚīŊĪīƚŃŃŇįīĹňĸ Ĵ.ľ. 2559
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Host(Ěį)

Agent
(ŀŊŚĝėƚŃŔĹĚ)

Environment
(ŀŊŚĝœĽĪĻƛŃķ)

ŃĝĚƞŀňķŒŀƛňĭňĝĹņİňĪĽŊĭĸň 

(Epidemiologic Triad)

ɢǮ̯ȇ̞ȡȣǬȣȁ ɷWeatherɸ ȨȔȦȔ̌ǬȘȉȦǿ̭ȉǮȣȝȡȣǬȣȁ 
ɷAir quality ɸ

ɢṷ̏ǻȣǮ̞ȖȣȔǿȍ̌ȏȧȍ̤ȡȆ Ȅ̠̏ȝ̌Ǭ ɷHousingɸ

ɢǮ̯ȇ̞ȗȍȦȧȄȁ ɷGeographyɸ ȨȔȦȖȍ̞ȖȄȕ̞̏ȐȨȏȂȔ̐ȡȇ 
ɷContextɸ

ɢǿȏȣȇȕȦȡȣȂǿȏȣȇȗȔȡȂǮ̌șǻȡȐȡȣȞȣȍȨȔȦȆ̦̑ȣ ɷFood
and waterɸ

ɢǿȏȣȇȞȆȣȨȆ̎ȆǻȡȐȗȍȦǽȣǬȍȇḘ̑Șș̘ ɷPopulation 
densityɸ

ɢǿȏȣȇȞȆȣȨȆ̎ȆǻȡȐȕ̌ȃȏ̘ȍ̌ȐȫȍǿȨȔȦȝȣȞȦȆ̦ȣȫȍǿ 
(Reservoir and Vector densities)

Åȡȣș̭ ɷAgeɸ

ɢȧȝȁ ɷSexɸ

ɢȔ̌ǬȘȉȦȄȣȐȝ̌ȆȌ̭Ǭȍȍȇ ɷGenotypeɸ

ɢȕǭȣȆṷ̏ǻǮȣȝ ɷHealth statusɸ; ȫȍǿȗȍȦȎ̦ȣȃ̌ȏ ȕǭȣȆȦǮ̯ȇ̞ǿ̭̐ȇǬ̌Ȇȫȍǿ

ɢȝǯȃ̞Ǭȍȍȇṷ̏ǻǮȣȝ ɷBehaviourɸ

ɢǮȣȏȦȫǮǽȆȣǬȣȍ ɷNutritional  statusɸ

Åǿ̭ȉȔ̌ǬȘȉȦȄȣȐǽ̠ȏǮȣȝ ɷBiologicalɸ ȨȔȦȧǿȇ̠ 
ɷChemicalɸ ǻȡȐȧǽ̤̑ȡǬ̎ȡȫȍǿ 

ɢǿȏȣȇșȣǬȐ̎ȣșȪȆǬȣȍȃ̞Ȃȧǽ̤̑ȡ ɷInfectivity ɸ

ɢǿȏȣȇȕȣȇȣȍǭǬ̎ȡȫȍǿ ɷPathogenicityɸ

ɢǿȏȣȇȍ̭ȆȨȍȐȪȆǬȣȍǬ̎ȡȫȍǿ ɷVirulenceɸ

ɢǿȏȣȇȧȕǭ̠șȍǻȡȐȨȡȆȃ̞ȧȎȆ ɷAntigenic
stabi lityɸ

ɢǿȏȣȇȕȣȇȣȍǭȪȆǬȣȍȍȡȂǽ̠ȝǻȡȐȧǽ̤̑ȡ ɷSurvivalɸ 



ėňĹœĴĹƚĲƚňįœķĻĝŁĹōŃŀŇīĽƞĴňŁņ
(Vector transmission)

üœķĻĝĴňŁņ (ĸŎĝ, ŁķŇĪ,ŒŁřİ) ŒıƢįĴňŁņįşňŒĠōśŃĞŎĻĠŋĴ

ÇĠƚĽĸŕŁƛĞŎĻĠŋĴŒĞĹŊģŒīŊİŔī ŁĹōŃŒėŊĪėňĹŒıĻŋŚĸįœıĻĝĘŃĝĞŎĻĠŋĴ

× ŖĽĹŇŀŒĪĝėŋ ĞņŒĘƛňŖıŒĞĹŊģŃĸŏƚŕįŒġĻĻƞĲįŇĝėĹņŒĴňņĘŃĝĸŎĝ (ĹņĸņĵƠėīŇĽŕįĸŎĝ 
= 8-12 ĽŇį)ĞňėįŇśįŒĪŊįĭňĝŒĘƛňŀŏƚīƚŃķįşśňĻňĸĴĹƛŃķĭŋŚĞņœĴĹƚŒĘƛňŀŏƚĚįĭŋŚĬŏė
ĸŎĝīŇĽįŋśėŇĪŕįĚĹŇśĝīƚŃŖı

ÇīŇĽįşňĭňĝėňĸĶňĴ (mechanical transmission)

× œķĻĝ ŒıƢįĴňŁņįşňŒĠōśŃ Shigella ŃĸŏƚİįīŇĽœķĻĝ

ĬōŃŒıƢį Direct contact 
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1- 2 ȏ̌Ȇ

Ȳ-ȴ ȏ̌Ȇ

1- 2 ȏ̌ȆȏȐȎȍǽ̠ȏ̞ȃǻȡȐș̭ȐȔȣș ȶ-Ȯȱ ȏ̌Ȇ
[temperature > 35 Ċ => 5- 7 ȏ̌Ȇ]

ĽňĝŖĘƚŁĻŇĝĪŏĪŒĻōŃĪœĻƛĽ 

ıĹņķňĩ 3-4ĽŇį ĘŌśįėŇİ
ĶŏķŊŃňėňľ

ĺĪŏĳį (3.4 ĽŇį) ĞņŕĠƛŒĽĻňŀŇśįėĽƚň
ĺĪŏŁįňĽœĻņĺĪŏĹƛŃį (3.8 ĽŇį)

ș̭ȐȔȣșȃ̌ȏȧȇ̠șȡȣș̭ 1-ȰȧȂ̤ȡȆȏȣȐȩǻ̎ǿȍ̌̑ȐȔȦ ȮȭɿȮȭȭȜȡȐ
ȃȔȡȂǽ̠ȏ̞ȃȏȣȐȩǻ̎ȩȂ̐ȕ̯Ȑṷ̏Ȃ ȴ ǿȍ̌̑Ȑ ɷȗȍȦȇȣȉ ȯɿȱ ǿȍ̌̑Ȑɸ 

īŇĽŒķŋĸĪŏĪŒĻōŃĪŖĪƛŁĻŇĝ
ŃŃėĞňėĪŇėœĪƛ ıĹņķňĩ 

1.5 ĽŇį

ėňĹĲŀķĴŇįĮŎƞœĻņĽňĝŖĘƚ
ĞņŒėŊĪĘŌśįŁĻŇĝŔīŒīřķĽŇĸœĻƛĽ

ıĹņķňĩ 4 ĽŇį

ųŃŎĩŁĶŏķŊŀŏĝ ĸŎĝĞņĵƠėŃŃėĞňė

ŖĘƚŒĹřĽĘŌśį īŇĽĞņŒĻřė ŒŀŋĸįşśňĝƚňĸœĻņ

ŒĹřĽ ĞŌĝīƛŃĝėŇĪĪŏĪŒĻōŃĪİƚŃĸ..

ėňĹœĴĹƚŔĹĚĞņŀŏĝ!Ŵ

(36 hrs.)(60hrs.)

(82-91 hrs.)



ŃĝĚƞŀňķŒŀƛňĭňĝĹņİňĪĽŊĭĸň 
(Epidemiologic Triad)

ü4 ıƠĞĞŇĸŕįėňĹœĴĹƚŒĠōśŃ

ÁķįŎĿĸƞ

ÁŒĠōśŃŖĽĹŇŀ DENV/ CHIKV/ 
ZIKV

ÁĸŎĝĻňĸAedes 

ÁŀŊŚĝœĽĪĻƛŃķ
Bhophkrit Bhopdhornangkul, MD., MPH.

Cert. of Field Epidemiology

Cert. of Prof. in Prev. Med. (Epidemiology)



ŃĝĚƞŀňķŒŀƛňĭňĝĹņİňĪĽŊĭĸň 
(Epidemiologic Triad)

Bhophkrit Bhopdhornangkul, MD., MPH.

Cert. of Field Epidemiology

Cert. of Prof. in Prev. Med. (Epidemiology)

ķįŎĿĸƞĭŋŚķŋĶŏķŊŖĽ
ĹŇİ

ĻŇėĿĩņıĹņĠňėĹ

ŃňĸŎ

ŒĴľ

ŒĠōśŃĠňīŊ

ŒľĹĿĦňįņĭňĝŀŇĝĚķ

ĚĽňķŁĻňėŁĻňĸ
ĭňĝĴŇįĮŎėĹĹķĘŃĝ

ķįŎĿĸƞ

ŔĹĚıĹņĞşňīŇĽĭŋŚŒĴŊŚķ
ŔŃėňŀėňĹŒŀŋĸĠŋĽŊī

ėňĹŖĪƛĹŇİĽŇĚġŋįŒĪĝėŋ

ėňĹīŊĪŒĠōśŃġşśň

ıĹŊķňĩŒĠŊśŃŖĽĹŇŀŕįėĹņœŀŒĻōŃĪ

ĹƛŃĸĻņĘŃĝĲŏƛĭŋŚīŊĪŒĠōśŃœīƚŖķƚķŋŃňėňĹ

ĹņĸņĘŃĝėňĹœĴĹƚŒĠōśŃŕįķįŎĿĸƞ

ĸŎĝĻňĸ

ĚĽňķŀňķňĹĬĘŃĝœķĻĝĴňŁņŔĪĸ
ĮĹĹķĠňīŊŕįėňĹœĴĹƚŒĠōśŃĠįŊĪŕĪ
ĠįŊĪŁįŌŚĝ

ŃŇīĹňėňĹœĴĹƚŒĠōśŃŕį ıĠė.
œķĻĝĴňŁņ

ėňĹėĹņĞňĸœĻņėňĹ
ĘĸňĸīŇĽĘŃĝœķĻĝ
ĴňŁņŕįĴōśįĭŋŚ

ėňĹĚĽİĚŎķœķĻĝĴňŁņ

ıĹŊķňĩŒĠŊśŃŖĽĹŇŀŕįŒĻōŃĪĭŋŚėŇĪ
ĪŏĪ

ĴĺīŊėĹĹķėňĹėŇĪĪŏĪ œĻņ
ŃŇīĹňėňĹėŇĪĪŏĪ

ėňĹŒĞĹŊģŒīŊİŔīœĻņ
ĴŇĨįňėňĹ

ŃŇīĹňėňĹĹŃĪĠŋĴ

ėňĹŒĞĹŊģŒīŊİŔīĘŃĝ
ŖĽĹŇŀŒĪĝėŋŕįœķĻĝĴňŁņ

ĚĽňķŁįňœįƚįĘŃĝœķĻĝĴňŁņ

ĪŇĠįŋĻŏėįşśňĸŎĝĻňĸ HI CI BI

ŀňĸĴŇįĮŎƞĘŃĝ
ĸŎĝĻňĸ

ĻŇėĿĩņĭňĝĴŇįĮŎėĹĹķ
ĘŃĝĸŎĝĻňĸ

ĸ
Ŏ
ĝ
ī
Ň
Ľ
Œ
ķ
ŋ
ĸ
ė
Ň
Ī
Ī
ŏ
Ī
Œ
Ļ
ō
Ń
Ī

ė
ň
Ĺ
ė
Ň
Ī
Ī
ŏ
Ī
Œ
Ļ
ō
Ń
Ī

ķ
į
Ŏ
Ŀ
ĸ
ƞ



ŃĝĚƞŀňķŒŀƛňĭňĝĹņİňĪĽŊĭĸň 
(Epidemiologic Triad)

Col. Bhophkrit Bhopdhornangkul, MD., MPH., PhD.

Cert. of Field Epidemiology

Cert. of Prof. in Prev. Med. (Epidemiology)

ėňĹ
ėĻňĸĴŇįĮŎƞĞŋŔįŖĭıƙ:

ĻŇėĿĩņĭňĝ
ĴŇįĮŎėĹĹķ
ĘŃĝ
ŀŊŚĝķŋĠŋĽŊī

ġŋŔĹĭŇĸĴƞ: 
ŀňĸĴŇįĮŎƞ
ĘŃĝŒĠōśŃ

ĚĽňķ
ĹŎįœĹĝ

ėňĹŁķŎįŒĽŋĸį
ĘŃĝŀňĸĴŇįĮŎƞ
ŖĽĹŇŀŒĪĝėŋŕį
ĴōśįĭŋŚ/ıĹņŒĭľ

ĚĽňķŒıƢį
ŒĠōśŃıĹņĞşň
ĬŊŚįĘŃĝĴōśįĭŋŚ

ĚĽňķ
ŁįňœįƚįĘŃĝ
ıĹņĠňėĹ

ĚĽňķœıĹıĹĽį/
ŒıĻŋŚĸįœıĻĝĘŃĝĶŏķŊŃňėňľ 
ŁĹōŃ ėňĹŒıĻŋŚĸįœıĻĝīňķ

ĺĪŏėňĻ 

ŀŊŚĝœĽĪĻƛŃķ

ĚĽňķĠōśį

ıĹŊķňĩįşśňĳį

ŃŎĩŁĶŏķŊ

ŖĽĹŇŀŒĪĝėŋ

ėňĹķŋıĹņĽŇīŊ
ėňĹīŊĪŒĠōśŃķň
ėƚŃį

ėňĹķŋıĹņĽŇīŊ
ėňĹğŋĪĽŇĚġŋį
ķňœĻƛĽ

ıĠė.
ġŌŚĝķŋĶŏķŊĚŎƛķėŇį
ŔĹĚķňėƚŃį

œŁĻƚĝŒĴňņĴŇįĮŎƞ
ĸŎĝĻňĸ

ŀŎĘňĶŊİňĻ

ĚĽňķŒıƢįŒķōŃĝıĠė.
ĭŋŚĸŇĝŖķƚķŋ

ĶŏķŊĚŎƛķėŇįīƚŃŔĹĚ

ENSO  
ıĹňėĥėňĹĩƞEl Nino & 
Southern Oscillation

ŃŇīĹňėňĹœĴĹƚŔĹĚ œĻņ ĹņĸņĵƠėīŇĽĘŃĝŒĠōśŃŕįĸŎĝ

ėňĹėĹņĞňĸŔĹĚœĻņĚĽňķķňėķňĸŁįňœįƚįĘŃĝŔĹĚ



ĚŎĩĻŇėĿĩņĘŃĝ Arboviruses 

× Arboviruses ŒıƢįŖĽĹŇŀĭŋŚķŋŒıĻōŃėŁŎƛķ (enveloped) => ĬŏėĭşňĻňĸŖĪƛĝƚňĸ
ĪƛĽĸœŃĻėŃńŃĻƞ 

ÁŒĠōśŃŖĽĹŇŀŃĸŏƚŕįėĹņœŀŒĻōŃĪ ĭşňŕŁƛŒėŊĪŃňėňĹœĻņŃňėňĹœŀĪĝŒėŊĪĭŇśĝĹņİİ 
(systemic) ġŌŚĝŖķƚŀňķňĹĬŒŃňœŃĻėŃńŃĻƞŒĘƛňŖıĜƚňŒĠōśŃŕįŒĻōŃĪŖĪƛ ĞŌĝ
ĞşňŒıƢįīƛŃĝĜƚňŒĠōśŃŕįœķĻĝĴňŁņŕŁƛŖĪƛ

× ķŋŀňĹĴŇįĮŎėĹĹķœİİss-RNA genome=> ĭşňŕŁƛŒėŊĪ viremiaŕįĹņĸņŖĘƛĘŌśį
ŀŏĝŒğŋĸİĴĻŇį

× ŖĽĹŇŀŕįėĻŎƚķįŋśŀƚĽįŕŁģƚķŋĹŏıĹƚňĝėĻķ (spherical in shape) ĘįňĪŒŀƛįĲƚňį
ľŏįĸƞėĻňĝ 17-150 nm İňĝīŇĽŕįėĻŎƚķįŋśķŋĹŏıĹƚňĝŒıƢįœĭƚĝ (rod-shaped) 



Viral families & Diseases  

Family Genus Diseases 
ʵ¢ːĆçĆıíĖíÓÀÙˆ úēëÀıíĖĥĚ8ÀĚġÙĖĀ˖µÙĚġÙĖĀ 8ĕĥíĀÙ ÙĀÎÙēëÀúíġíĚ

fĀ˫ĴĆĀçĀlĴĆĀçæÙıÙĖˋ
-ëí÷ĥĀçĥĀĴÀ æÙıÙĖ

ʶEːúÀıíıíĖíÓÀÙˆ EúÀıíıíĖĥĚ2ÙĀçĥÙˋ »í÷Àˋ·ÙúúĆĲ æÙıÙĖˋ
VÀēÀĀÙĚÙ ÙĀÎÙēëÀúíġíĚ

ʷ+ːĥĀĴÀıíĖíÓÀÙ+ĥĀĴÀıíĖĥĚ
sëúÙÌĆıíĖĥĚ
`ÀíĖĆıíĖĥĚ

-ÀúíæĆĖĀíÀ ÙĀÎÙēëÀúíġíĚ
zÀĀÓæúĴ æÙıÙĖˋ víæġ ²ÀúúÙĴ æÙıÙĖ
-ĖíÿÙÀ-lĆĀçĆ ëÙÿĆĖĖëÀçíÎ æÙıÙĖ

ʸvːÙĆıíĖíÓÀÙ-ĆúġíıíĖĥĚ-ĆúĆĖÀÓĆ ġíÎ÷ æÙıÙĖ



ŖĘƛŒĻōŃĪŃŃėŒĪĝėŋ

Åķŋ 3 ıĹņŒĶĭ

ÅŖĘƛŒĪĝėŋ (DF)

ÅŖĘƛŒĻōŃĪŃŃėŒĪĝėŋ (DHF)

ÅĶňĽņĠřŃĚĞňėŒĪĝėŋ (DSS)

ÅŒķōŚŃŖĘƛĻĝ ĚĽňķŃĸňėŃňŁňĹĞņĚōį
ėĻŇİ ıƔƤįœĪĝīŇĽĻňĸĞņķň => ŁňĸœĻƛĽ 

Col.Bhophkrit 14



DENV serotypes & genotypes

ÁGenotypes ǻȡȐ DENV- 2 ȨȔȦDENV- 3 
ȧǬ̠̏șȏǻ̐ȡȐǬ̌Ȗ severe disease ȞȔ̌ȐǬȣȍȃ̞Ȃ
ȧǽ̤̑ȡǾ̦̑ȣ

ÁǿȏȣȇȞȔȣǬȞȔȣșȄȣȐȝ̌ȆȌ̭ǬȍȍȇǮȣșȪȆ
serotypes Ȗ̎Ȑǽ̠̑ǭ̢Ȑǿȏȣȇȍ̭ȆȨȍȐȪȆǬȣȍǬ̎ȡ
ȫȍǿ Ȟȍ̤ȡ ȫȡǬȣȕȧǬ̞ȂǬȣȍȍȦȖȣȂ

Genotype = ȍ̯ȗȞȍ̤ȡȨȖȖǻȡȐș̠ȆǾ̢̏ȐǿȏȖǿ̭ȇȔ̌ǬȘȉȦȄȣȐȝ̌ȆȌ̭ǬȍȍȇǮȣșȪȆȧǾȔȔ̘
Phenotype = Ȕ̌ǬȘȉȦȃ̎ȣȐʏȄ̠̏ȗȍȣǬǵȪȞ̐ȧȞ̛ȆǮȣșȆȡǬǾ̢̏Ȑǭ̯ǬǿȏȖǿ̭ȇȂ̐ȏșȎ̠ȫȆȩȄȗ̚
Serotype = ǬȣȍȨȖ̎ȐȨșǬȎ̭Ȕǽ̠ȝȪȆȨȃ̎ȔȦ Species ȃȣȇǿ̭ȉȕȇȖ̌ȃ̞ǻȡȐ antigen Ȅ̠̏ȝȖ ɷantigenic properties)

Sylvatic cycle =ǬȣȍȨȝȍ̎ǬȍȦȎȣșȧǽ̤̑ȡȡș̯̎ȪȆȨȞȔ̎Ȑȍ̌ȐȫȍǿȪȆȕ̌ȃȏ̘ȧȔ̠̑șȐȔ̯ǬȂ̐ȏș
ȆȇȃȍȦǬ̯ȔȔ̞Ȑ ɷnon- human primate reservoirɸ

EndemicɯEpidemic cycle  = Ǭȣȍȃ̞Ȃȧǽ̤̑ȡȨȔȦȨȝȍ̎ǬȍȦȎȣșȧǽ̤̑ȡȃ̎ȡȧȆ̤̏ȡȐȪȆ
ȇḘ̑Șș̘



Dengue serotypes

Å5 virus serotypes 
ſDENV- 1

ſDENV- 2

ſDENV- 3

ſDENV- 4

ſDENV- 5 (a new serotype ȃ̞Ȃȧǽ̤̑ȡȪȆȔ̞ȐȏȡǬ)

ÅȨȃ̎ȔȦ serotype ȎȦǬ̎ȡȧǬ̞ȂǮ̯ȇ̞ǿ̭̐ȇǬ̌ȆȨȖȖȧȎȣȦȎȐserotype 
ȃȔȡȂǽ̠ȝ ɷspecific lifetime immunity ɸ ȨȔȦǮ̯ȇ̞ǿ̭̐ȇǬ̌ȆȨȖȖ
ǻ̐ȣȇ serotype ǽ̎ȏȐȕ̌̑Ȇ ɷshort- term cross - immunity ɸ 
ȗȍȦȇȣȉ 2- 6 ȧȂ̤ȡȆ

ȃ̞Ȃȧǽ̤̑ȡȧȓȝȣȦȪȆȇḘ̑Șș̘



DENV-5 serotype

ÁDENV- 5 ǭ̯ǬȎ̦ȣȨȆǬȩȂ̐ȪȆ ȃɩǿɩ ȯȲȲȳ ȎȣǬǬȣȍȃȍȏȎ
ǽȣȏȆȣȡȣș̭ Ȱȴ ȗ̡ Ȅ̠̏ǭ̯Ǭȍ̌ǬȘȣȂ̐ȏșǬȣȍȃ̞Ȃȧǽ̤̑ȡȩȏȍ̌ȕȪȆȍ̌ȑ 
Sarawak ǻȡȐ Malaysia ȪȆȗ̡ 2ȲȲȭ.

ÁȝȖȏ̎ȣ ȩȏȍ̌ȕȇ̠ȕȣșȏ̞ȏ̌ȊȆȣǬȣȍȃ̎ȣȐȎȣǬ DENV- 4 ȨȔȦ ȪǬȔ̐
Ǭ̌Ȗ DENV- 2 

ÁȞȔ̌ȐȔ̞ȐȏȡǬȞȣșȎȣǬǬȣȍȃ̞Ȃȧǽ̤̑ȡ DENV 1- 4 ȨȔ̐ȏ 
ȕȣȇȣȍǭȃ̞Ȃȧǽ̤̑ȡ DENV- 5 ȩȂ̐ȡ̠Ǭ 

× Ǭȣȍȃ̞Ȃȧǽ̤̑ȡȆ̠̑ȇ̠Ǭȣȍȕȍ̐ȣȐǽ̭ȂȨȡȆȃ̞ȖȡȂ̠Ȅ̠̏ȨȃǬȃ̎ȣȐ ɷȨȡȆȃ̞ȂȖȡȂ̠̑
ȎȣǬ serotype ȧȂȐǬ̠Ǭ̎ȡȆȞȆ̐ȣ ȩȇ̎ȇ̠ cross reaction Ǭ̌Ȗ 
DENV- 5ɸ

× Ȇ̎ȣȎȦȧȗ̜Ȇ new serotype Ȏȍ̞Ȑʏ ȩȇ̎Ȫǽ̎ variant ǻȡȐ DENV- 4. 

Áȧȗ̜Ȇȩȏȍ̌ȕȄ̠̏ȃ̞ȂȪȆȕ̌ȃȏ̘ ɷsylvatic cycle ɸ ȫȂșȧȓȝȣȦȪȆ 
non- human primates ȪȆȗ̱ȣǻȡȐ South East Asia
ȇȣȃ̞ȂȪȆǿȆȧȝȍȣȦȇ̠ǬȣȍṶ̑Ǭȍ̭Ǭȗ̱ȣ

Discovery of fifth serotype of dengue virus (DENV - 5): A new public health dilemma in dengue control, Med J Armed Forces India. 2014 Nov 24;71(1):67ɼ70. 

Ȕ̞ȐȏȡǬ; 
Rhesus macaque monkeys 



DENV serotypes & genotypes ĭŋŚĴİŕįıĹņŒĭľŖĭĸ

Serotypes Genotypes Original known distribution

DENV1 II Thailand

DENV2 * Asian I Thailand, Myanmar, Malaysia

American/Asian China, Vietnam, Thailand, Latin America

DENV3 I Indonesia, Malaysia, Thailand, Myanmar, Vietnam, Philippines

II Thailand, Vietnam, Bangladesh

DENV4 I Thailand, Malaysia, Philippines, Sri Lanka

III Thailand

DENV1 ȇ̠ Ȳ serotypes, DENV2 ȇ̠ 6 serotypes, DENV3 ȇ̠ 4 serotypes, DENV4 ȇ̠ 4 serotypes,  



ėňĹŒėŊĪŔĹĚīŊĪŒĠōśŃŖĽĹŇŀ (Viral pathogenesis) 

1. DENV serotypeŒĪŋĸĽėŇįœīƚīƚňĝ genotypesŀňķňĹĬėƚŃĚĽňķĹŎįœĹĝĘŃĝŔĹĚŁĹōŃ
ŔŃėňŀėňĹĹņİňĪĭŋŚīƚňĝėŇį

ü Asian genotypes of DENV-2* ėƚŃŔĹĚĹŎįœĹĝŖĪƛķňėėĽƚň = ėňĹŒėŊĪ DHF œĻņ DSS 

ü American genotypes of DENV-2* ŒıƢįŀňŒŁīŎĘŃĝ DF

2. DENV serotypesĭŋŚœīėīƚňĝėŇįįşňŖıŀŏƚėňĹķŋĚĽňķĹŎįœĹĝĘŃĝŔĹĚĭŋŚīƚňĝėŇį

ü DENV2 œĻņ DENV3 ķŋŔŃėňŀŒėŊĪėňĹĹņİňĪĭŋŚŀŏĝėĽƚň serotype ŃōŚį

3. ėňĹėĻňĸĴŇįĮŎƞ (Mutation) ĘŃĝ E proteinŕį DENV ŀňķňĹĬėƚŃŕŁƛŒėŊĪĚĽňķĹŎįœĹĝŖĪƛ
ķňėĘŌśį
ü ėňĹėĻňĸĴŇįĮŎƞ (Mutation) ĘŃĝ E protein ŕį DENV2-Asian genotype ŒĴŊŚķŔŃėňŀėňĹœĴĹƚŔĹĚŀŏƚŔńŀĭƞ
īƚňĝĠįŊĪŖĪƛķňėĘŌśį

ü DENV2-Asian genotype ķŋėňĹŒĴŊŚķĞşňįĽįŒĠōśŃŕį monocytes œĻņdendritic cells ķňėėĽƚň American 
genotype



ėňĹœĴĹƚŒĠōśŃŖĽĹŇŀ DENV ŔĪĸĸŎĝĻňĸ Aedes spp.

ŖĽĹŇŀ DENV ŕįėĹņœŀ
ŒĻōŃĪĘŃĝĲŏƛıƕĽĸ

ĹņĸņĵƠėīŇĽĘŃĝŔĹĚŕįĸŎĝ (8-12ĽŇį) 
ĘŌśįėŇİŃŎĩŁĶŏķŊŀŊŚĝœĽĪĻƛŃķ

ĹņĸņĵƠėīŇĽĘŃĝŔĹĚŕįĚį (3-14ĽŇį) 



ü ȞȔ̌ȐȎȣǬș̭ȐȔȣșǬ̌Ȃ ȍȦșȦȜ̍Ǭȃ̌ȏȪȆȇḘ̑Șș̘ ɷintrinsic incubation period: IIP) Ȱɿȵ ȏ̌ȆȞȔ̌ȐȎȣǬȧȍ̞̏ȇȇ̠ȩǻ̐

ü ȍȦșȦȧȏȔȣȪȆǬȣȍȗ̱ȏșǻ̢̑ȆǬ̌Ȗ DENV serotype ȎȦșȣȏȪȆ DENV 1 and 2 (ʨ 8- 10 days) ȨȔȦȕ̌̑Ȇṷ̏ȂȪȆ

DENV 3 (ʨ7 ȏ̌Ȇ). 

ĹņĸņŒĽĻňŕįėňĹœĴĹƚŒĠōśŃ DENV ĘŃĝœīƚĻņ Serotype

ŒĠōśŃ DENV1& DENV2ĞņŁķĪ 
ŁĻŇĝŃňėňĹœĻņŃňėňĹœŀĪĝŁňĸ

œĻƛĽ 2 ĽŇį

ŒĠōśŃ DENV 4 ĞņŁķĪ ĴĹƛŃķėŇİ
ŃňėňĹœĻņŃňėňĹœŀĪĝŁňĸ

ŒĠōśŃ DENV 3 ĞņŁķĪ ėƚŃįŃňėňĹ
œĻņŃňėňĹœŀĪĝŁňĸ 1 ĽŇį

īƛŃĝŖķƚŕŁƛĸŎĝėŇĪĲŏƛıƕĽĸ
10ĽŇįįŇİĞňėŒĹŊŚķķŋŖĘƛ



1. ǿȏȣȇȕȣȇȣȍǭǻȡȐș̭ȐȔȣșȪȆǬȣȍȨȝȍ̎ȧǽ̤̑ȡȪȆȌȍȍȇǽȣȃ̞ 
ɷvector competence ɸ ǻȡȐ Ae. aegypti  ȇȣǬǬȏ̎ȣ 
Ae. albopictus

2. ǿȏȣȇȨȃǬȃ̎ȣȐǻȡȐ genotypes ǻȡȐș̭ȐȔȣș Ǿ̢̏Ȑ
ȕ̎ȐȚȔȪȞ̐ȧǬ̞Ȃǿȏȣȇȩȏȃ̎ȡǬȣȍȍ̌Ȗȧǽ̤̑ȡȧȂȐǬ̠ȨȃǬȃ̎ȣȐǬ̌Ȇ

3. ȡ̭ȉȞǮ̯ȇ̞ȕ̞̏ȐȨȏȂȔ̐ȡȇȄ̠̏ȕ̯Ȑ (ʮ 35oC) ȍȦșȦȜ̍Ǭȃ̌ȏȪȆș̭Ȑ
Ae. aegypti ȎȦȕ̌̑ȆȔȐ 

4. ȡ̭ȉȞǮ̯ȇ̞ȕ̞̏ȐȨȏȂȔ̐ȡȇȃ̦̏ȣ (< 13oC) ȍȦșȦȜ̍Ǭȃ̌ȏȪȆș̭Ȑ  
Ae. aegypti ȎȦșȣȏǻ̢̑Ȇ

5. ȞȔ̌ȐȎȣǬȄ̠̏ș̭ȐȔȣșȃ̞Ȃȧǽ̤̑ȡȧȂȐǬ̠ȨȔ̐ȏ ȇ̌ȆȎȦȪǽ̐ȧȏȔȣȪȆǬȣȍ
Ǭ̌ȂȂ̯ȂɷȧṲ̏ȡȂȎȣǬȇḘ̑Șș̘ɸ ȆȣȆǻ̢̑ȆȨȔȦǭ̠̏ǻ̢̑Ȇ

ıƠĞĞŇĸĘŃĝĸŎĝĻňĸĭŋŚķŋŃŊĭĮŊĴĻīƚŃėňĹœĴĹƚŒĠōśŃŖĽĹŇŀŒĪĝėŋ



ıƠĞĞŇĸĘŃĝķįŎĿĸƞĭŋŚķŋŃŊĭĮŊĴĻīƚŃėňĹœĴĹƚŒĠōśŃŖĽĹŇŀŒĪĝėŋ

1. ȍȦȂ̌Ȗȗȍ̞ȇȣȉǻȡȐȧǽ̤̑ȡȩȏȍ̌ȕȪȆȧṲ̏ȡȂȕ̯ȐǻȉȦȗ̱ȏș 
ȕ̎ȐȚȔȪȞ̐ș̭ȐȔȣșȇ̠ȫȡǬȣȕȩȂ̐ȍ̌Ȗȧǽ̤̑ȡȎȆȧȗ̜ȆȝȣȞȦǻȡȐ
ȫȍǿȇȣǬǻ̢̑Ȇ

2. ȍȦșȦȧȏȔȣȪȆǬȣȍȃ̞Ȃȧǽ̤̑ȡȪȆȇḘ̑Șș̘ ȍȦȞȏ̎ȣȐ ȮɩȲ Ǭ̎ȡȆ
ȧȍ̞̏ȇȇ̠ȡȣǬȣȍ ȨȔȦ ȳ ȏ̌ȆȞȔ̌Ȑȧȍ̞̏ȇȇ̠ȡȣǬȣȍ

3. ȕ̌Ȃȕ̎ȏȆǻȡȐȚ̯̐ȃ̞Ȃȧǽ̤̑ȡȄ̠̏ȩȇ̎ȇ̠ȡȣǬȣȍȨȔȦȡȣǬȣȍȨȕȂȐ
ȪȆȝ̤̑ȆȄ̠̏Ȅ̠̏ȇ̠ȧȂȐǬ̠ȧȗ̜ȆȫȍǿȗȍȦȎ̦ȣǭ̞̏Ȇ Ȩȃ̎ȇ̠ȧǽ̤̑ȡȪȆȧṲ̏ȡȂ
ȪȆȍȦȂ̌ȖȄ̠̏ȃȍȏȎȝȖȩȂ̐



Genetic variations/ Preexisting condition Severe dengue correlation

Genetic variation in 
receptors

Vitamin D ıƖŃĝėŇįėňĹŒėŊĪ severe dengue

DC-SIGN-336 or coding gene CD209 ıƖŃĝėŇįėňĹŒėŊĪ dengue fever, œīƚŖķƚıƖŃĝėŇį DHF

Gene polymorphism

TAP1 333 (ILE/VAL) ŒĴŊŚķĚĽňķŒŀŋŚĸĝīƚŃėňĹŒėŊĪ DHF

TAP2 379 (ILE/VAL), 665 (THR/ALA) ŒĴŊŚķĚĽňķŒŀŋŚĸĝīƚŃėňĹŒėŊĪ DHF

TAP1 333 (ILE/IEL) ıƖŃĝėŇįėňĹŒėŊĪ severe dengue

TAP2 379 (VAL/VAL), 637 (ASP/ASP)ıƖŃĝėŇįėňĹŒėŊĪ severe dengue

CLTA-4 ŖĽīƚŃėňĹŒėŊĪ severe dengue

TNF-Þ 308A ŖĽīƚŃėňĹŒėŊĪ severe dengue

TGF-ß ŖĽīƚŃėňĹŒėŊĪ severe dengue

ĻŇėĿĩĭňĝĴŇįĮŎėĹĹķœĻņŔĹĚıĹņĞşňīŇĽĘŃĝķįŎĿĸƞ
ŀƚĝĲĻīƚŃŔŃėňŀėňĹŒėŊĪĚĽňķĹŎįœĹĝĘŃĝŔĹĚŖĘƛŒĻōŃĪŃŃėŒĪĝėŋ



ĻŇėĿĩĭňĝĴŇįĮŎėĹĹķœĻņŔĹĚıĹņĞşňīŇĽĘŃĝķįŎĿĸƞ
ŀƚĝĲĻīƚŃŔŃėňŀėňĹŒėŊĪĚĽňķĹŎįœĹĝĘŃĝŔĹĚŖĘƛŒĻōŃĪŃŃėŒĪĝėŋ

Genetic variations/ Preexisting condition Severe dengue correlation

HLA* class I allele
HLA-A*01 *0207 *2 *24 *31 ŖĽīƚŃėňĹŒėŊĪ severe dengue

HLA-B*07 *46 *51 ŖĽīƚŃėňĹŒėŊĪ severe dengue

HLA* class II allele
HLA-DR B1*07 B1*04 ıƖŃĝėŇįėňĹŒėŊĪ severe dengue

HLA-DQ*1 ıƖŃĝėŇįėňĹŒėŊĪ severe dengue

Preexisting comorbidity

G6PD deficiency ŒĴŊŚķĞşňįĽįŖĽĹŇŀŒĪĝėŋŕįŒķřĪŒĻōŃĪĘňĽĠįŊĪ monocytes

Asthma ŖĽīƚŃėňĹŒėŊĪ severe dengue

DM ŖĽīƚŃėňĹŒėŊĪ severe dengue

Sickle cell anemia ŖĽīƚŃėňĹŒėŊĪ severe dengue

*HLA (Human Leukocyte Antigen): ȧȗ̜Ȇȫȗȍȃ̠ȆȖȆȚ̞ȏǻȡȐȧǾȔȔ̘Ȅ̌̏ȏȩȗ Ȅ̠̏ǭ̯ǬǭȡȂȍȞ̌ȕȇȣȎȣǬ gene ȖȆȫǿȍȫȇȫǾȇǿ̯̎Ȅ̠̏ ȳ Ǿ̢̏ȐȖȄȖȣȄȕ̦ȣǿ̌ǹȪȆǬȣȍȆ̦ȣȧȕȆȡ
ȨȡȆȃ̞ȧȎȆȨȗȔǬȗȔȡȇȄ̠̏ȧǻ̐ȣȇȣǮȣșȪȆȍ̎ȣȐǬȣșȃ̎ȡ cell ȪȆȍȦȖȖǮ̯ȇ̞ǿ̭̐ȇǬ̌Ȇ



ŃňėňĹœĻņŃňėňĹœŀĪĝĘŃĝŖĘƛŒĻōŃĪŃŃėŒĪĝėŋ

üȩȇ̎ȇ̠ȡȣǬȣȍȨȔȦȡȣǬȣȍȨȕȂȐ ɷAsymptomatic ɸ 

üǬȣȍȃ̞Ȃȧǽ̤̑ȡȧȓ̠șȖȝȔ̌Ȇ ɷAcute infection ɸ; 

Áȩǻ̐ȕ̯ȐȔȡș ɷHigh feverɸ

ÁȗȏȂȁ̠ȍȘȦ ɷHeadacheɸ 

ÁȗȏȂǬȍȦȖȡǬȃȣ ɷRetroɿorbital pain ɸ

ÁǿṲ̏̏Ȇȩȕ̐ ȡȣȧȎ̠șȆ ɷNausea & Vomiting ɸ

ÁȗȏȂǬȔ̐ȣȇȧȆ̤̑ȡ ȗȏȂǬȍȦȂ̯Ǭ ɷSevere muscle &bone 

pain)

ÁSevere Dengue fever; DHF (Dengue hemorrhagic 

fever) / DSS (Dengue Shock Syndrome)

ÁȡȡǬȚ̤̏ȆȞȔ̌Ȑȩǻ̐ȔȂ (Maculopapular rash; Convalescent 

rash) Ȗ̎Ȑǽ̠̑ȏ̎ȣ ȞȣșȎȣǬȫȍǿ



Course of dengue illness

Convalescence 

rashes

The body temperature 

drops Ò 38 °C with plasma 

leakage and 

hemoconcentration

A sudden high fever 

due to viremia



ŖĘƛıĽĪĘƛŃĸŎĝĻňĸ
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üȩǻ̐ȕ̯Ȑ
üȡȡǬȚ̤̏Ȇ
üȗȏȂǻ̐ȡ ɷǻ̐ȡȪȞǹ̎ʏɸ



CHIKV genotypes

1.Asian genotype
ÅSpread byAedes aegypti, it was originated in Africa
ÅEmerged in Southeast Asia in the 1950s, where it is endemic
ÅCarried to the Caribbean in 2013 and now detected in Latin 

America

2.East/Central/South African genotype
ÅSpread byAedes aegyptiand Aedes albopictus(Asian tiger 

mosquito), it was found widely in sub-Saharan Africa. 
ÅAfter an outbreak in Kenya, one form of this strain moved 

offshore in 2005, mutating in Indian Ocean islands and later 
hitting India, Europe and Southeast Asia. 
ÅAnother East/Central/South African strain recently appeared in 

Brazil.

3.West African genotype
ÅSpread by the Aedes aegypti
ÅLargely confined to West Africa

David Morens and Anthony Fauci/NEJM2014

Ae. aegypti

Ae. albopictus



ŒıĹŋĸİŒĭŋĸİėňĹĹņİňĪĘŃĝŖĘƛıĽĪĘƛŃĸŎĝĻňĸŕįıĹņŒĭľŖĭĸ

ėňĹĹņİňĪıƒ Ĵ.ľ.2551-53 ėňĹĹņİňĪıƒ Ĵ.ľ. 2561-63

ŀňĸĴŇįĮŎƞEast/Central African 
genotype with mutation of A226V in 

the E1 gene*

Indian Ocean lineage within the 
East/Central/South African 
clade with residues K211E and A226 in 
the E1 gene, and G205S and V264A in 
the E2 gene.

ĸŎĝĴňŁņŁĻŇėAedes albopictus Aedes aegypti 

ĴōśįĭŋŚĹņİňĪĶňĚŕīƛĭŇśĝŁķĪ œĻņ ĞĽ.ĠĻİŎĹŋ4ĞŇĝŁĽŇĪĠňĸœĪįŕīƛœĻņėĹņĞňĸŖı
58ĞŇĝŁĽŇĪĭŇŚĽıĹņŒĭľ

ĞşňįĽįĲŏƛıƕĽĸĹĽķ56,116 Ĺňĸ 28,032 Ĺňĸ
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*A mutation from alanine to 
valine at amino acid position 226 
of the E1 envelope glycoprotein 
gene(E1 A226V mutation)

Am J Trop Med Hyg. 2021 Aug 2;105(4):955ɼ959.



ŃňėňĹœĻņŃňėňĹœŀĪĝĘŃĝ CHIKV

Affected joints (in black) in a patient with 

CHIKV polyarthritis presenting 6 weeks 

after onset of illness. 

Chikungunya Viral Polyarthritis. Journal of Rheumatology 2008

> 39°C 

~ 90%ȧǬ̞ȂǬ̌Ȗǻ̐ȡ
ȪȞǹ̎ȪȆȍ̎ȣȐǬȣș ǻ̐ȡȖȏȇ; ǻ̐ȡȆ̞̑ȏȇ̤ȡ 

ǻ̐ȡȇ̤ȡ ȨȔȦ ǻ̐ȡȧȄ̐ȣ 
Ȅ̌̑ȐȕȡȐǻ̐ȣȐ Ǿ̢̏ȐȧǬ̞Ȃ
ȞȔ̌ȐȎȣǬȇ̠ȩǻ̐ ȗȏȂ
ȧȇ̤̏ȡșȧȆ̤̑ȡȧȇ̤̏ȡșȃ̌ȏ 
ȨȔȦȗȏȂǻ̐ȡ ȩȇ̎ȆȣȆ

20- 80%; ȚȂȚ̤̏ȆȨȖȖ 
maculopapular rash, Ȕ̦ȣȃ̌ȏ,
ȪȖȞȆ̐ȣ,ȨǻȆ,ǻȣ, ț̱ȣȇ̤ȡȨȔȦț̱ȣȧȄ̐ȣ

N Engl J Med 2015;372:1231-9.

ȍȦșȦȜ̍Ǭȃ̌ȏ = 2- 12 ȏ̌Ȇ 
(ȧȓȔ̠̏ș 2- 4 days)

< 15% ȩȇ̎ȇ̠ȡȣǬȣȍȨȔȦ
ȡȣǬȣȍȨȕȂȐǻȡȐȫȍǿ



CHIKV maculopapular rash (ĲōŚįœĪĝįŏį)

A



Polyarthralgia & Polyarthritis
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ȗȏȂǻ̐ȡȧȝȍȣȦȩȏȍ̌ȕȄ̦ȣȪȞ̐ȧǾȔȔ̘

ȕȔȣșǬȍȦȂ̯ǬǬ̌ȂǬȍ̎ȡȆȧȆ̤̑ȡ

ǬȍȦȂ̯ǬȧǬ̞ȂǬȣȍȡ̌ǬȧȕȖ ȗȏȂ 

ȨȔȦȖȏȇȩȂ̐



Chronic stage of CHIKV 

A



ŖĘƛġŊėƛň
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üȩǻ̐ȕ̯Ȑ

üȡȡǬȚ̤̏Ȇ

üȗȏȂǻ̐ȡ ǻ̐ȡȖȏȇ

üȃ̞Ȃȃ̎ȡȄȣȐȧȝȁȕ̌ȇȝ̌ȆȌ̭̘ȩȂ̐



RNA sequencing of ZIKV

Musso D, Gubler DJ. 2016. Zika virus. Clin Microbiol Rev 29:487ï524.

ʇAsian lineage is a current 
causative agent in Caribbean 

and Brazil.ʈ 



ZIKV infection in Thailand

üSeveral Zika cases have been reported in travelers 
returning from Thailand.

ü7 cases of acute ZIKV infection in Thai residents 
from different regions of the country  confirmed by 
molecular or serological testing including one viral 
isolate with sequence data. 

üThese endemic cases, combined with previous ZIKV 
infection reported in travelers, provide evidence 
that ZIKV is widespread throughout the country.

üZIKV has a widespread distribution across the 
country .

Am. J. Trop. Med. Hyg., 93(2), 2015, pp. 380ɼ383

Viral isolation

Samut Sakorn, 

Jan 2015



ŃňėňĹœĻņŃňėňĹœŀĪĝĘŃĝ ZIKV

2. ŃŃėĲōŚįĭŋŚĳƕňķōŃ œĻņĳƕňŒĭƛň ĚŇį
Maculopapular rashon palms& 
soles/ pruritus

1. īňœĪĝĭŇśĝŀŃĝ
ĘƛňĝBilateral 
conjunctivitis or
conjunctiva
hyperemia 
(Red eyes)

üȡȣǬȣȍȨȔȦȡȣǬȣȍȨȕȂȐȫȂșȍȏȇ
ǿȔ̐ȣșȩǻ̐ȧṲ̏ȡȂȡȡǬȧȂȐǬ̠ Ȅ̠̏
ȨȃǬȃ̎ȣȐǿ̤ȡ

1.ȃȣȨȂȐȄ̌̑ȐȕȡȐǻ̐ȣȐ

2.ȡȡǬȚ̤̏ȆȄ̠̏ț̱ȣȧȇ̤ȡ ț̱ȣȧȄ̐ȣ ǿ̌Ȇ 

üȇ̠ȡȣǬȣȍȨȔȦȡȣǬȣȍȨȕȂȐ ~ȯ0% 

üȍȦșȦȜ̍Ǭȃ̌ȏ =2- 14 ȏ̌Ȇ (ȧȓȔ̠̏ș =
3ɿȴ ȏ̌Ȇ)

ü~80% ȩȇ̎ȨȕȂȐȡȣǬȣȍɷasymptomatic ɸ

üǮȣȏȦȨȄȍǬǾ̐ȡȆ 

Å GBS

Å Microcephaly

Clinical manifestations of Zika virus infection occur in approximately 20% of patients and include acute onset of low-grade fever with maculopapular 

pruritic rash, arthralgia (notably small joints of hands and feet), or conjunctivitis (non-purulent).



An outbreak investigation of ZIKV infection  
(n=33)

T. Tantitaweewat & R. Buathong,Thailand MOPH



Maculopapular rash & Red eyes

T. Tantitaweewat & R. Buathong,Thailand MOPH

Bilateral conjunctivitis or conjunctiva hyperemia (Red eyes)

Maculopapular rashon palmsand soles/ pruritus



Timing of ZIKV shedding in different body 
compartments

J. Moreira et al. / Clinical Microbiology and Infection 23 (2017) 296-305



Sexually acquired ZIKV

J. Moreira et al. / Clinical Microbiology and Infection 23 (2017) 296-305


