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PLASMODIUM KNOWLESL:
BESINCI INSAN SITMA PARAZITI
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GIRIS

Sitma, Plasmodium cinsine ait protozoan parazitlerden kay-
naklanmaktadir. Bugiine kadar memelileri, kuslar1 ve siiriingen-
leri enfekte eden 150den fazla tiir tanimlanmistir. Cok sayida ko-
nake1 olmasina ragmen, genel olarak sitma parazitleri konakgiya
o6zgii olma egilimindedir. Ornegin, insanlar Pfalciparum, Pvivax,
Pmalariae ve Povale, uzun kuyruklu makaklar (Macaca fasci-
cularis) Pknowlesi, Pfieldi, P.coatneyi, P.cynomolgi ve Pinui igin
dogal konaklardir (1). Pknowlesi, Malezyanin Borneo adasindaki
Sarawak bolgesinde 2004 yilinda ortaya ¢ikmis ve birgok insan-
da enfeksiyona neden olmustur (2). O zamandan beri, neredeyse
tiim Giineydogu Asya iilkelerinde insan vakalar1 tanimlanmigtir
ve molekiiler, entomolojik ve epidemiyolojik veriler 151g1nda in-
sanlarda besinci sitma etkeni olarak kabul edilmistir (3,4).

Bu boliimde, Pknowlesi izerine yapilan ilk ¢aligmalar1 ve epidemi-
yolojisi, tanisi, klinik 6zellikleri ve tedavisi ile ilgili bilgiler verilecektir.

INSANLARDA PLASMODiUM YASAM DONGUSU

Insanlarda ve diger primatlarda sitma parazitlerinin yasam
dongiisii, anofel cinsi disi sivrisinegin sporozoitleri konakgrya
enjekte etmesi ile baglar (5).
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Dogal olarak edinilen sitma enfeksiyonun ilk raporlarinda,
tedavide insanlarda klorokin ve primakin kombinasyonu 6neril-
mektedir (59).

SONUC

Sitma, diinyada en sik 6liime neden olan paraziter hastaliktir
ve her yil 300 milyon insan sitma ile enfekte olmaktadir. Etken-
ler; Pvivax, Pfalciparum, Povale, Pmalariae ve Pknowlesi olmak
tizere bes Plasmodium tiirtidiir. Pknowlesi’ de diger dort plasmo-
dium tiird ile benzer cografik bolgelerde, genel olarak Giineydo-
gu Asya ve Malezyada dagilim gostermektedir. Ayrica diger dort
plasmodium tiirdi ile benzer 6zelliklere sahip olmasi Pknowlesi
enfeksiyonun teshisini zorlagtirmaktadir. Enfekte hasta da ates
ve titreme en sik goriilmekle birlikte, bas agrisi, kas agrisi, eklem
agris, halsizlik ve istahsizlik da yaygin olarak goriiliir. Tedavi da
olarak insanlarda klorokin ve primakin kombinasyonu oneril-
mektedir

KAYNAKLAR
1. Butcher GA, Cohen S, Garnham PC. Passive immunity in Plasmodium
knowlesi malaria. Trans R Soc Trop Med Hyg. 64(6), 850-856.

2. Singh B, Kim Sung L, Matusop A, et al. A large focus of naturally acqui-
red Plasmodium knowlesi infections in human beings. Lancet. 363(9414),
1017-1024.

3. White NJ. Plasmodium knowlesi: the fifth human malaria parasite. Clin
Infect Dis. 46(2), 172-173.

4. Cox-Singh J, Singh B. Knowlesi malaria: newly emergent and of public he-
alth importance? Trends Parasitol. 24(9), 406-410.

5.  Garnham PC. Comments on biology of human malaria. Mil Med. 131(9),
961-962.

6. Coluzzi M, Corbellini G, Celli A. [The malariology centenary (1898-1998).
1898]. Parassitologia. 40(4), 361-376.

7. Leslie M. Infectious diseases. A tropical disease hits the road. Science.
333(6045), 934.

8. Knowles R, Gupta BMD. A Study of Monkey-Malaria, and Its Experimen-

- 74 -



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Giincel Mikrobiyoloji Calismalari

tal Transmission to Man. Ind Med Gaz. 67(6), 301-320.

Napier LE, Campbell HGM. Observations on a Plasmodium Infection
Which Causes Haemoglobinuria in Certain Species of Monkey. Ind Med
Gaz. 67(5), 246-249.

Stewart DA. Malaria in Canada. Can Med Assoc J. 26(2), 239-241.

Bereni J. [Thirty years of malaria control in In Salah (Tidikelt)]. Arch Inst
Pasteur Alger. 28(4), 464-468.

Van Rooyen CE, Pile GR. Observations on Infection by Plasmodium
Knowlesi (Ape Malaria) in the Treatment of General Paralysis of the Insa-
ne. Br Med J. 2(3901), 662-666.

Chopra RN, Gupta BMD. A Preliminary Note on the Treatment of
Neuro-Syphilis with Monkey Malaria. Ind Med Gaz. 71(4), 187-189.

Chin W, Contacos PG, Coatney GR, et al. A Naturally Acquited Quotidi-
an-Type Malaria in Man Transferable to Monkeys. Science. 149(3686), 865.

Chin W, Contacos PG, Collins WE, et al. Experimental mosquito-trans-
mission of Plasmodium knowlesi to man and monkey. Am J Trop Med
Hyg. 17(3), 355-358.

Fong YL, Cadigan FC, Coatney GR. A presumptive case of naturally occur-
ring Plasmodium knowlesi malaria in man in Malaysia. Trans R Soc Trop
Med Hyg. 65(6), 839-840.

Warren M, Cheong WH, Fredericks HK, et al. Cycles of jungle malaria in
West Malaysia. Am ] Trop Med Hyg. 19(3), 383-393.

Garnham PC, Edeson JE. Two new malaria parasites of the Malayan mou-
sedeer. Riv Malariol. 1962;41:1-8.

Lambrecht FL, Dunn FL, Eyles DE. Isolation of Plasmodium knowlesi from
Philippine macaques. Nature. 1961;191:1117-1118.

Lee KS, Divis PC, Zakaria SK, et al. Plasmodium knowlesi: reservoir hosts
and tracking the emergence in humans and macaques. PLoS Pathog. 7(4),
1002-1015.

Sallum MA, Peyton EL, Wilkerson RC. Six new species of the Anopheles
leucosphyrus group, reinterpretation of An. elegans and vector implicati-
ons. Med Vet Entomol. 19(2), 158-199.

Lee KS, Cox-Singh J, Brooke G, et al. Plasmodium knowlesi from archival
blood films: further evidence that human infections are widely distributed
and not newly emergent in Malaysian Borneo. Int J Parasitol. 39(10), 1125-
1128.

Singh B, Daneshvar C. Plasmodium knowlesi malaria in Malaysia. Med ]
Malaysia. 65(3), 166-172.

Lee KS, Cox-Singh ], Singh B. Morphological features and differential
counts of Plasmodium knowlesi parasites in naturally acquired human in-

-75 -



25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

Giincel Mikrobiyoloji Calismalari

fections. Malar J. 2009;8:73.

Ozbilgin A CL Yildirim A, Giindiiz C. The First Monkey Malaria in Tur-
key: A Case of Plasmodium knowlesi. Mikrobiyol Bul. 2016:484-90.

De Grazia G, Lazzara A, Macri D. [Problems raised by the admittance of
individuals bearing malaria parasites]. Riv Malariol. 1962;41:219-227.

Garnham PC, Bird RG, Baker JR. Electron microscope studies of motile
stages of malaria parasites. ITI. The ookinetes of Haemamoeba and Plasmo-
dium. Trans R Soc Trop Med Hyg. 1962;56:116-120.

Jeslyn WP, Huat TC, Vernon L, et al. Molecular epidemiological investigati-
on of Plasmodium knowlesi in humans and macaques in Singapore. Vector
Borne Zoonotic Dis. 11(2), 131-135.

Wharton RH, Eyles DE. Anopheles hackeri, a vector of Plasmodium know-
lesi in Malaya. Science. 134(3474), 279-280.

Collins WE, Contacos PG, Guinn EG. Studies on the transmission of simi-
an malarias. II. Transmission of the H strain of Plasmodium knowlesi by
Anopheles balabacensis balabacensis. ] Parasitol. 53(4), 841-844.

Collins WE, Contacos PG, Skinner JC, et al. Studies on the transmission
of simian malaria. IV. Further studies on the transmission of Plasmodium
knowlesi by Anopheles balabacensis balabacensis mosquitoes. J Parasitol.
57(5), 961-966.

Tan CH, Vythilingam I, Matusop A, et al. Bionomics of Anopheles latens in
Kapit, Sarawak, Malaysian Borneo in relation to the transmission of zoono-
tic simian malaria parasite Plasmodium knowlesi. Malar J. 2008;7:52.

Collins WE. Primate malarias. Adv Vet Sci Comp Med. 18(0), 1-23.

Field JW. Blood examination and prognosis in acute falciparum malaria.
Trans R Soc Trop Med Hyg. 43(1), 33-48.

Cox-Singh ], Davis TM, Lee KS, et al. Plasmodium knowlesi malaria in
humans is widely distributed and potentially life threatening. Clin Infect
Dis. 46(2), 165-171.

Singh B, Bobogare A, Cox-Singh J, et al. A genus- and species-specific nes-
ted polymerase chain reaction malaria detection assay for epidemiologic
studies. Am J Trop Med Hyg. 60(4), 687-692.

Snounou G, Singh B. Nested PCR analysis of Plasmodium parasites. Met-
hods Mol Med. 2002;72:189-203.

Tanomsing N, Imwong M, Theppabutr S, et al. Accurate and sensitive de-
tection of Plasmodium species in humans by use of the dihydrofolate redu-
ctase-thymidylate synthase linker region. J Clin Microbiol. 48(10), 3735-
3737.

Singh B, Cox-Singh ], Miller AO, et al. Detection of malaria in Malaysia
by nested polymerase chain reaction amplification of dried blood spots on

-76 -



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Giincel Mikrobiyoloji Calismalari

filter papers. Trans R Soc Trop Med Hyg. 90(5), 519-521.

Divis PC, Shokoples SE, Singh B, et al. A TagMan real-time PCR as-
say for the detection and quantitation of Plasmodium knowlesi. Malar J.
2010;9:344.

Iseki H, Kawai S, Takahashi N, et al. Evaluation of a loop-mediated iso-
thermal amplification method as a tool for diagnosis of infection by the
zoonotic simian malaria parasite Plasmodium knowlesi. J Clin Microbiol.
48(7), 2509-2514.

Lucchi NW, Poorak M, Oberstaller J, et al. A new single-step PCR assay for
the detection of the zoonotic malaria parasite Plasmodium knowlesi. PLoS
One. 7(2), 318-348.

Babady NE, Sloan LM, Rosenblatt JE, et al. Detection of Plasmodium
knowlesi by real-time polymerase chain reaction. Am J Trop Med Hyg.
81(3), 516-518.

Cox-Singh ], Mahayet S, Abdullah MS, et al. Increased sensitivity of mala-
ria detection by nested polymerase chain reaction using simple sampling
and DNA extraction. Int J Parasitol. 27(12), 1575-1577.

Subbarao SK. Centenary celebrations article: Plasmodium knowlesi: from
macaque monkeys to humans in South-east Asia and the risk of its spread
in India. J Parasit Dis. 35(2), 87-93.

Nicastri E, Bevilacqua N, Sane Schepisi M, et al. Accuracy of malaria diag-
nosis by microscopy, rapid diagnostic test, and PCR methods and evidence
of antimalarial overprescription in non-severe febrile patients in two Tan-
zanian hospitals. Am ] Trop Med Hyg. 80(5), 712-717.

Kawai S, Hirai M, Haruki K, et al. Cross-reactivity in rapid diagnostic tests
between human malaria and zoonotic simian malaria parasite Plasmodium
knowlesi infections. Parasitol Int. 58(3), 300-302.

Barber BE, William T, Grigg MJ, et al. A prospective comparative study of
knowlesi, falciparum, and vivax malaria in Sabah, Malaysia: high proporti-
on with severe disease from Plasmodium knowlesi and Plasmodium vivax
but no mortality with early referral and artesunate therapy. Clin Infect Dis.
56(3), 383-397.

Daneshvar C, Davis TM, Cox-Singh J, et al. Clinical and laboratory features
of human Plasmodium knowlesi infection. Clin Infect Dis. 49(6), 852-860.

Cox-Singh J, Hiu ], Lucas SB, et al. Severe malaria - a case of fatal Plasmo-
dium knowlesi infection with post-mortem findings: a case report. Malar J.
2010;9:10.

Marchand RP, Culleton R, Maeno Y, et al. Co-infections of Plasmodium
knowlesi, P.falciparum, and Pvivax among Humans and Anopheles dirus
Mosquitoes, Southern Vietnam. Emerg Infect Dis. 17(7), 1232-1239.

Bronner U, Divis PC, Farnert A, et al. Swedish traveller with Plasmodium

-77 -



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Giincel Mikrobiyoloji Calismalari

knowlesi malaria after visiting Malaysian Borneo. Malar J. 2009;8:15.

William T, Menon J, Rajahram G, et al. Severe Plasmodium knowlesi ma-
laria in a tertiary care hospital, Sabah, Malaysia. Emerg Infect Dis. 17(7),
1248-1255.

Hoosen A, Shaw MT. Plasmodium knowlesi in a traveller returning to New
Zealand. Travel Med Infect Dis. 9(3), 144-148.

Van Hellemond JJ, Rutten M, Koelewijn R, et al. Human Plasmodium
knowlesi infection detected by rapid diagnostic tests for malaria. Emerg
Infect Dis. 15(9), 1478-1480.

Willmann M, Ahmed A, Siner A, et al. Laboratory markers of disease se-
verity in Plasmodium knowlesi infection: a case control study. Malar J.
2012;11:363.

Lee CE, Adeeba K, Freigang G. Human Plasmodium knowlesi infections
in Klang Valley, Peninsula Malaysia: a case series. Med ] Malaysia. 65(1),
63-65.

Kantele A, Marti H, Felger I, et al. Monkey malaria in a European traveler
returning from Malaysia. Emerg Infect Dis. 14(9), 1434-1436.
Jongwutiwes S, Putaporntip C, Iwasaki T, et al. Naturally acquired Plas-
modium knowlesi malaria in human, Thailand. Emerg Infect Dis. 10(12),
2211-2213.

Berry A, Iriart X, Wilhelm N, et al. Imported Plasmodium knowlesi mala-
ria in a French tourist returning from Thailand. Am ] Trop Med Hyg. 84(4),
535-538.

Ta TT, Salas A, Ali-Tammam M, et al. First case of detection of Plasmodi-
um knowlesi in Spain by Real Time PCR in a traveller from Southeast Asia.
Malar J. 2010;9:219.

Ng OT, Ooi EE, Lee CC, et al. Naturally acquired human Plasmodium
knowlesi infection, Singapore. Emerg Infect Dis. 14(5), 814-816.

Figtree M, Lee R, Bain L, et al. Plasmodium knowlesi in human, Indonesian
Borneo. Emerg Infect Dis. 16(4), 672-674.

Schexneider KI, Reedy EA. Thrombocytopenia in dengue fever. Curr He-
matol Rep. 4(2), 145-148.

Severe falciparum malaria. World Health Organization, Communicable
Diseases Cluster. Trans R Soc Trop Med Hyg. 2000;94: 1-90.

Cox-Singh J, Singh B, Daneshvar C, et al. Anti-inflammatory cytokines
predominate in acute human Plasmodium knowlesi infections. PLoS One.
2011;6:6.

Singh ], Ray AP, Basu PC, et al. Acquired resistance to proguanil in Plasmo-
dium knowlesi. Trans R Soc Trop Med Hyg. 46(6), 639-649.

Singh J, Nair CP, Ray AP. Studies on Nuri strain of Pknowlesi. V. Acquired

-78 -



69.

70.

Giincel Mikrobiyoloji Calismalari

resistance to pyrimethamine. Indian ] Malariol. 8(3), 187-195.

Hyman BC, Macinnis AJ. Rapid detection of malaria and other bloodstre-
am parasites by fluorescence microscopy with 4’6 diamidino-2-phenylin-
dole (DAPI). J Parasitol. 65(3), 421-425.
Warhurst DC, Robinson BL, Peters W. The blood schizontocidal action of
erythromycin against Plasmodium knowlesi infections in Macaca mulatta.
Ann Trop Med Parasitol. 77(3), 231-237.

-79 -



