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Garnham, 1966: Southeast Asia is the most probable place 
of P.vivax origin, because of high abundance of simian 
Plasmodium species sharing morphological and biological 
characteristics of P.vivax.

Miller et al., 1976: High prevalence of Duffy-negative blood 
type in Western and Central Africa suggests that P.vivax has 
been coevolving with Africans longer than with other human 
populations.





Plasmodium gonderi: this species is found in Central Africa and is
used as our outgroup. Its natural hosts are Cercocebus atys
and Cercopithecus spp.
Plasmodium fragile: its natural hosts are Macaca radiata, Macaca
mulatta and Presbytis spp. It is found in Southern India and Sri
Lanka.
Plasmodium cynomolgi: its natural hosts are Macaca nemestrina,
Macaca fascicularis, M. mulatta, M. radiata, Macaca sinica,
Presbytis entrellus and Presbytis citratus. It is widely distributed
in Southeast Asia.
Plasmodium simiovale: its natural host is M. sinica. It is found in
Sri Lanka.
Plasmodium knowlesi: its natural hosts are M. fascicularis,
Macaca nigra and M. nemestrina. It is widely distributed in
Southeast Asia.
Plasmodium simium: it is found in a restricted area of South
America. Molecular evidence demonstrates that it is identical to
Plasmodium vivax and is considered to have originated from a
host switch from humans to non-human primates in that region
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Feng et al., 2003: The great level of interspecies genetic 
diversity (coding nuclear loci) in P.vivax surpasses that in 
P.falciparum, suggesting the former is older.

Leclerc et al., 2004: The low microsatellites and tandem 
repeats variability (noncoding nuclear loci) may indicate 
P.vivax has only recently (< 10 ky) infected humans.

Thirteen species of Plasmodium have been identified in 
non-human primates in Southeast Asia: seven in macaques, 
four in gibbons and two in orangutans.



Escalante et al., 1998, Escalante et al., 2003: Mitochondrion 
cytb phylogeny suggests:
(1) Asian primate malarias (including P.vivax) is apparently a 

part of recent species radiation;
(2) A lineage leading to Southeast malarian species set is of 

ancient African origin;
(3) African P.gonderi is a sister group to monophyletic group 

of all Southeast nonhuman malarian parasites and 
human P.vivax



Stewart & Disotell, 1998: Hylobates, Presbytis, Macaca, and Homo all are believed to have originated in Africa and 
subsequently migrated to Asia.







Carter, 2003: Unfortunately, because autochthonous infections of P. vivax were eradicated from Europe by the last 

third of the 20th century, there is little prospect of retrieving such information unless from infected human remains.

In phylogenetic analyses, P. simium, the P. vivax-like 
parasite of American monkeys, does not group with the P. 
vivax from humans in the Americas, but with the P. vivax
populations of Africa and Asia.

However, the P. vivax of present day American human populations appears to be of a different source.
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Boyd, 1949: Extreme pathogenicity of P.falciparum suggests that it is recent 
human parasite, acquired by transfer from nonhuman host.  

Waters, 1991: P.falciparum is most closely related to chicken parasite 
P.gallinaceum, than to any other human malarian parasite.  

Escalante et al., 1994, 1995: The closest relative of P.falciparum
is P.reichenowi. They form an independent clade distinct from 
other malaria parasites, including three other human species.

Rich et al., 2009: Phylogenetic analysis indicates that all
extant P. falciparum populations originated from P. reichenowi,
likely by a single host transfer, which may have occurred as early 
as 2–3 million years ago, or as recently as 10,000 years ago.





Krief et al., 2010: The data suggested that P. 

falciparum did not originate from P. reichenowi of 

chimpanzees (Pan troglodytes), but rather evolved in 

bonobos (Pan paniscus), from which it subsequently 

colonized humans by a host-switch.



Prugnolle et al., 2010: Our results reveal 
the existence of an unexpected genetic 
diversity of Plasmodium lineages circulating 
in gorillas. We show that gorillas are 
naturally infected by two related lineages of 
parasites that have not been described 
previously, herein referred to as 
Plasmodium GorA and P. GorB, but also by 
P. falciparum, a species previously 
considered as strictly human specific.



Liu et al., 2010: We failed to find a single chimpanzee 
parasite that was sufficiently closely related to P. falciparum
to represent a progenitor. Thus, P. reichenowi, as well as 
other chimpanzee Plasmodium species, can be excluded as 
precursors of P. falciparum. Instead, all new phylogenetic 
evidence points to a western gorilla origin of human P. 
falciparum.

All known human strains may have resulted from a single 
cross-species  transmission event.

Four recently reported Plasmodium sequences from captive 
bonobos also clustered closely with P. falciparum, 
interspersed with the human sequences. Together with the 
fact that the bonobo parasites encoded dihydrofolate 
reductase/thymidylate synthase (dhfr-ts: drug-resistance 
mutations prevalent in the local human population), 
suggests that the bonobos became infected with human 
parasites while housed in an urban sanctuary.









Spain / 
Uruguay

Portugal / 
Brazil

Great Britain France

Senegambia and off-shore Atlantic 122,088 221,612 226,637 124,247

Sierra Leone 85,432 16,907 163,393 61,048

Windward Coast 10,558 9,248 200,905 23,681

Gold Coast (British colony) 6,705 68,394 718,127 115,574

Bight of Benin 132,018 1,009,212 353,853 348,897

Bight of Biafra 188,288 156,167 1,030,582 182,284

West Central Africa and St. Helena 432,789 4,018,540 534,28 472,288

South-east Africa and Indian ocean islands 83,646 348,185 31,663 53,383

Totals 1,061,524 5,848,265 3,259,440 1,381,404

Spain / 
Uruguay

Portugal / 
Brazil

Great Britain France

0 3,178 4,221 879

Mainland North America 2,111 441 321,717 9,953

British Caribbean 6,603 9,168 2,633,008 27,014

French Caribbean 783 2,914 107,804 1,189,860

Dutch Americas 0 556 36,019 6,287

Danish West Indies 307 0 28,466 9,079

Spanish Americas 975,311 273,633 122,379 110,836

Brazil 1,253 5,479,583 4,652 11,183

Africa 75,167 78,792 1,174 16,313

Totals 1,061,524 5,848,265 3,259,440 1,381,404


