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Iditification of Five Imported Cases of Plasmodium ovale wallikeri
Infection in Zhejiang Province

ZHANG Ling-ling, RUAN Wei, CHEN Hua-liang, LU Qiao-yi, YAO Li-nong"
(Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou 310051, China)

[ Abstract]  Objective To identify and analyze Plasmodium ovale wallikeri in 5 imported malaria cases, who
were detected positive by microscopy and negative by conventional PCR. Methods Epidemiological information and
blood samples were collected from the five patients. The detection was conducted by microscopy, Rapid Diagnostic Test
(RDT) and nested PCR with Plasmodium genus-specific, species-specific and Plasmodium ovale wallikeri-specific primers.
The amplified products were sequenced and Blast analysis was performed on line in NCBI. Results The five patients
returned from Africa, and all had a history of malaria. They were microscopically positive for Plasmodium sp., and two
cases showed Pan positive RDT result. All blood samples were negative for four Plasmodium spp. by conventional nested
PCR, but positive by nested PCR with Plasmodium ovale wallikeri-specific primers. Blast analysis showed that the
amplified sequences of the five cases had complete homology with P. ovale wallikeri clone RSH10 18S ribosomal RNA
gene  (Accession No. KF219561.1). Conclusion The five cases which classified as positive by microscopy while
negative by conventional PCR have been confirmed as Plasmodium ovale wallikeri infection by nested PCR with P. ovale
wallikeri-specific primers.
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Table 1 Primers for nested PCR detection of Plasmodium spp.

519 £ Bk Primer name 5197 %) Primer sequence (5'—3") JEJE P IS Plasmodium spp. FEP) RN Product size/bp

PLUS CCTGTTGTTGCCTTAAACTTC
' JEJFE . Plasmodium spp. 1200
rPLU6 TTAAAATTGTTGCAGTTAAAACG

FALL TTAAACTGGTTTGGGAAAACCAAATATATT
i . . o T r SRS ) P falciparum 205
rFAL2 ACACAATGAACTCAATCATGACTACCCGTC

VIV1 CGCTTCTAGCTTAATCCACATAACTGATAC X

i [8] H ¥R L P vivax 120
rVIV2 ACTTCCAAGCCGAAGCAAAGAAAGTCCTTA

rMALI ATAACATAGTTGTACGTTAAGAATAACCGC . .

IR . = HIER K P. malariae 144

rMAL2 AAAATTCCCATGCATAAAAAATTATACAAA

OVAI ATCTCTTTTGCTATTTTTTAGTATTGGAGA .

i YIIEIE IR W curtisi AP P. ovale curtisi 800
rOVA2 GGAAAAGGACACATTAATTGTATCCTAGTG

rPLU1 TCAAAGATTAAGCCATGCAAGTGA S Pl di 1 6001700
tPLUS CCTGTTGTTGCCTTAAACTTC o oG Spp-
rOVAIWC TGTAGTATTCAAACGCAGT BRIEJE R B curtisi W Fh/wallikeri 37 Ff 660
rfOVA2WC TATGTACTTGTTAAGCCTTT P. ovale curtisi/P. ovale wallikert
rOVAlv ATCTCCTTTACTTTTTGTACTGGAGA

rOVA2v GGAAAAGGACACTATAATGTATCCTAATA

B IE IR L wallikeri SEFl P. ovale wallikeri 780
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Table 2 Epidemiological information of five malaria cases

G5t R BN B PYTEE: s i e
Code Sex Age Onset time Tentative diagnosis Country visited Past history of malaria (Yes or No)
1 B Male 41 2012.3.31 WGAEIE Falciparum malaria Jm4 Ghana 2011.09 ¥ & Yes
2 % Male 37 2012.8.26 [d] HJE Vivax malaria FILE T Libya f Yes
3 5 Male 55 2013.8.12 [i] H % Vivax malaria Jé H F|F. Nigeria 2012.08 14 A& Yes
4 % Male 30 2013.5.30 WAEJE Falciparum malaria Jé H R Nigeria 2012.12 ¥ &9 Yes
5 J3 Male 34 2014.1.11 [8] F £ Vivax malaria 1% % & Cameroon 2013.05 ¥ & Yes
R3 EREREERHER
Table 3 Microscopic examination of Plasmodium parasites
i ZLANNE Bi NI R TR B A -l
Code Red blood cells Plasmodium parasites under microscope Parasite density/parasites- pl™

—_

s ik K Slight swelling

A LR 9 JE I 21 240 i
No infected red blood cells found

I Ak K Slight swelling
& ik K Slight swelling

[ I

EFRIA . R DA S AR T A

1E & KNS K K Normal or slight swelling % 7% <RIt 744 Trophozoite and gametocyte

Ring form, immature schizont, and gametocyte

Trophozoite, immature schizont, and Schuffner’s dots 46 667
11250

J?Iﬂlﬂ;%—l‘—ﬂ')_'u%ﬂﬁﬁiﬁ@ﬂ%ﬁi ) ] 529

Ring form and gametocyte in thick blood film

W FE R R 1R Trophozoite and gametocyte 2 800
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AL B #ARE €O D RBUARSIIR: ELF BUTHR: G H: FRIRIR, Sk BTR M EERAL,

A, B: Trophozoite;

C, D: Immature schizont; E, F: Gametocyte; G, H: Ring form. The arrows showed Schuffner’s dots.

El SHREMRRMBERER (HREE, x1000)

Fig.1 Plasmodium in blood smears from 5 malaria cases

(Giemsa staining, x1000)
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rFAL1/2 rVIV1/2 rMAL1/2 rOVA1/2

bp +-12345+-12345M+-12345 +-12345

M: DNABREY); +: FIPEXTHG, - BAPEXTI, 1~5. Afl1~5ip .,
M: DNA marker; +: Positive control; —: Negative control; 1-5:
Blood sample from case 1-5.
B2 SHIERRKG £ MDNAE M EXPCRY 4R
Fig.2 PCR amplification products of Plasmodium DNA from the
5 malaria cases by conventional nested PCR

rOVAIWC/rOVA2WC rOVA1v/rOVA2v

bp pfpvpmpo- 1 2 3 4 5M pfpvpmpo— 1 2 3 45

800
500
300
200
100

M: DNABRZEW; pf. pv. pm. po: B BryERdL | B HYERE | =
H e SURGIEE R UM IR = PRI IR 1~5: Sl 1~5m iR
M: DNA marker; pf, pv, pm, po: Positive control of P.falciparum,
P. vivax, P. malriae, and P. ovale, respectively; —: Negative control;
1-5: Blood sample of case 1-5.

B3 SHEERRBG SMDNATREMEERRAEXPCRY EBER
Fig.3 Detection result of P.ovale wallikeri by nested PCR with

Plasmodium DNA from the 5 malaria cases
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