
Plasmodium knowlesi
P. knowlesi

P. knowlesi  P. falciparum and P.malariae. 
   d a  Anopheles leucosphyrus group such as An. hackeri, An. cracens, and An. 

latens r  h  c or o  P. knowlesi.In Thailand, malaria caused by P. knowlesi as repor ed rom di eren  
areas such as ra uab iri han, ara hi as, ala, Ta  and honburi  The upper sou h o  Thailand  
comprises ores  and hill areas hich are inhabi ed by hese na ural reser oirs o  P. knowlesi.Some 
people in his area ha e ores rela ed ac i i ies so ha  hey could be a  ris  o  ge ing malaria caused 
by P. knowlesi.

ur s udy as o iden i y P. knowlesi in ec ion in human, maca ue and also Anopheles mos ui oes 
in  pro inces o  he upper sou h o  Thailand, i.e., humporn, anong and Sura hani rom ecember 

 o Sep ember  using  echni ue.
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Mos uitoes were collected rom  di erent le els rom the ground, i.e., ,  and  meters rom 
 pm to  am. Anopheles spp., Mansonia spp., Culex spp., Stegomye spp., Armigeres spp. and 

Adeomyei spp. were identi ed. sing PC  techni ue, P. knowlesi was ound in An. minimus, An. maculatus, 
An. barbirostris and An. nivipes collected rom Suratthani. rom anong, the parasite was identi ed in 
An.maculatus, An. peditaeniatus, An. tessellatus and An. nigerrimus. Anopheles minimus and An. tessellatus 
collected rom Chumporn were also positi e or P. knowlesi. owe er no P. knowlesi was identi ed in 
human and maca ue samples.

ur study showed that Anopheles mos uitoes in the study areas contained P. knowlesi. This 
parasite was not ound in humans and maca ues. owe er the transmission o  P. knowlesi in this area 
could not be ruled out. A larger scale o  study should be urther conducted.

  . .   Plasmodium knowlesi 
      
  P. falciparum  P. malariae  eucosphyrus 

 An. hackeri, An. cracens,  An.latens   
 P. knowlesi       
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 P. knowlesi  
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p  P. knowlesi  
 .   d  .       

       
  PC ,  

 
  

Plasmodium knowlesi 
.  

      An.  
dirus type D, An. minimus, An. maculatus, An. barbirostris  An. nivipes 

     
  An. minimus  .    .   

 . .  . .  .        
 An. dirus type D  
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    An. dirus type  
D, An. minimus, An. maculatus, An. barbirostris, An. peditaeniatus, An. tessellatus  An. nigerrimus  

 
 An. minimus    An. minimus   
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. . . .   
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 P. falciparum P , P. vivax P , P. malariae Pm   P. ovale Po  
 P. knowlesi Pk       
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An. maculatus, An. barbirostris  An. nivipes     An. minimus 

 An. barbirostris     An. minimus, An. maculatus  An.  
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PC

P Pv* Pm* Po* Pk*
 An. minimus /

An. maculatus /

An. barbirostris /

An. nivipes /

An. minimus /

An. barbirostris /

An. minimus /

An. maculatus /
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An. peditaeniatus /
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 * P   Plasmodium falciparum, Pv  Plasmodium vivax, Pm  Plasmodium malariae,
Po  Plasmodium ovale ,Pk  Plasmodium knowlesi,   , /  
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PC microscope PC microscope PC microscope

P * . . . . . .

Pv* . . . . . .

Pm*

Po*

Pk*

Mi P * Pv* . . .

negative . . . . . .

 * P   Plasmodium falciparum, Pv  Plasmodium vivax, Pm  Plasmodium malariae,
 Po  Plasmodium oval, Pk  Plasmodiumknowlesi

 Plasmodium knowlesi 
   

     
              
                

              
  PC    

 Plasmodium knowlesi
     

      Microscope  
 PC PC   P  ,Pv  Mi  P Pv    

P      
 Pv    Mi P Pv  

 PC    Mi P Pv   
    PC   Mi P Pv    
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 Mi P Pv  

 

 
 An. minimus  

 An. dirus type D, An. minimus  

    
P. knowlesi 

   
. .   P. knowlesi 

   
 Maca cafascicularis  

  An. hackeri, An. cracens,   
An. latens , , ,    . . 

 
 P. knowlesi  An. dirus

 Pahang    
An. cracens (An. dirus type   sporo oites  
P. knowlesi 

 
 P. knowlesi 

   
P. knowlesi  Anopheles 

 P. knowlesi 
 An. dirus   

An. dirus type D  Pahang 
 An. cracens (An. dirus type  

  An. cracens 
   

     
 An. dirus type D  

 An. dirus type D 

 PC   D A   
 sporo oite  

oocyst  
 

 Pahang  
 An. cracens  

  
  .   

 An. cracens 
 P. knowlesi  

  

����������



   
P. knowlesi

 . .   
     

   
 P. knowlesi  

,    P. knowlesi 

 P. knowlesi  PC   
  .  

 P. knowlesi 
   

 
 ,    P. knowlesi  

.   P. knowlesi 
    

     
  P. knowlesi   

 P. knowlesi 

, , 

 P. knowlesi   
  

P. knowlesi  

   

   
 P. knowlesi  .  

 P. knowlesi  

 P. knowlesi 
  

P. knowlesi 

 
      

 P. knowlesi 
 P. knowlesi 

 
 

 

      

    
 

 

   
 

.  , .   
.   

   

����������



. .   
   

  
 

   
 

 

   

. attanarithikul , arrison A, arbach , 
Panthusiri P. Illustrated key to the mos uitoes o  Thailand, IV, 
Anopheles. angkok.Thunwa  

. Vu TT, Phan T, et al. Screening doner blood 
or malaria by poly chain eactim. Trans  Soc Trop Med yg 

 .
. Purdy , Perry , orlin , ensen K. Trans usion

transmitted malaria  unpreventable by current donor e clusion 
guidelines Trans usion  .

. Smith T , Kain KC. Inactivation o  heme cycle 
intermediates derived rom delta aminolevulinic acid.  In ect 
Dis  .

. Thellier M, usina D. uiguen C. et al. Is airport 
malaria a trans usion transmitted malaria risk  Trans usion 

 .
.    . 

 
 

.     
  . 

  .

. Singh , eeK S,Matusop A, adhakrishman 
A,ShamsulSS ,Co Singh ,Thomas A, Conway D .A large 
ocus o  naturally ac uired Plasmodium knowles iin ections in 
human beings. ancet.  .

. Vythilingam I,Tan C ,Asmad M,Chan ST, ee 
KS,Singh . atural transmission o  Plasmodium knowlesi to 
humans by Anopheles latensin Sarawak,Malaysia. Trans  Soc 
Trop Med yg.   .

. harton , yles D . Anopheles hackeri,a 
vector o  Plasmodium knowlesi in Malaya. Science.  

.
. Cheong , Indra V, Asmad M, Seng T and 

albir S. ionomics o  Anopheles latens in kapit, Sarawak, 
Malaria orneo in relation to the transmission o  oonotic 
simian malaria parasite Plasmodium knownlesi.Malaria Journa.l 

 .
. aka awa et al. Anopheles dirus co in ection 

with human and monkey malaria parasites in Vietnam. Int  
J parasitol. 

. McCutchan T , Piper C, Makler MT . se o  
malaria rapid diagnostic test to identi y Plasmodium knowlesi-
in ection. merg In ect Dis.   .

. Co Singh J, Davis TM, ee KS, Shamsul SS, 
Matusop A, atnam S, ahman A, Conway DJ, Singh . 
Plasmodium knowlesi malaria in humans is widely distributed 
and potentially li e threatening. Clin In ect Dis.   

.
. Jongwutiwes S, Putaporntip C,Iwasaki T,Sata 

T,Kanbara . aturally ac uired Plasmodium knowlesi  
malaria in human Thailand. merg In ect Dis.  .

. Putaporntip C, ongsrimuang T, Seethamchai 
S, Kobasa T, imkitikul K, Cui , Jongwutiwes S. Di errential 
Prevalence o  Plasmodium In ection and Cryptic Plasmodium 
knowlesi malaria in humans in Thailand.Th In ect Dis 

.
.  .   

.  .  .
. Snounou , Viriyakosol S, Jarra , Thaithong 

S, rown K . Identi cation o  the our human malaria parasite 
species in eld samples by the Polymerase chain reaction  
and detection o  a high prevalence o  mi ed in ections.  
Mol iochem Parasitol.  .

����������



. Jiram AI, Vythilingam I, oorA ian YM, Yuso  
YM, A ahari A , ong MY. ntomologic investigation o   
Plasmodium knowlesi vectors in Kuala ipis, Pahang, Malaysia. 
Malar J.  Jun .

. aimai V, Kijchalao , Sawadwongporn P, reen 
CA. eographic distribution and biting behaviour o  our  
species o  the Anopheles dirus comple  Diptera  Culicidae  in 
Thailand. Southeast Asian J Trop Med Pub ealth. .

. Jongwutiwes S, uppan P, Kosuvin , Seethamchai 
S, Pattanawong U, Sirichaisinthop J, Putaporntip C. Plasmodium 
knowlesi malaria in humans and maca ues, Thailand. merg 
In ect Dis.  ct .

. Sermwittayawong , Singh , ishibuchi M, 
Sawangjaroen , Vuddhakul V. uman Plasmodium knowlesi 
in ection in anong province, southwestern border o  Thailand. 
Malaria J.  eb .

. Co Singh J, Davis TM, ee KS, Shamsul SS, 
Matusop A, atnam S, ahman A, Conway DJ, Singh .  
Plasmodium knowlesi malaria in humans is widely distributedand 
potentially li e threatening. Clin In ect Dis.  Jan .

. Vythilingam I, oora ian YM, uat TC, Jiram AI, 
Yusri YM, A ahari A , orparina I, oorrain A, okmanhakim 
S. Plasmodium knowlesi in humans, maca ues and mos uitoes 
in peninsular Malaysia. Parasit Vectors.  Aug .

����������


