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Abstract: This study describes a clinical case of Plasmodium relictum infection in a captive female Magellanic penguin
(Spheniscus magellanicus). On July 22, 2022, the penguin developed clinical symptoms of abnormal mental state (manic-
depressive) , aggressive behavior, and reduced appetite. Hematological tests revealed reductions in red blood cell count,
white blood cell count, hemoglobin, and hematocrit levels, while several serum biochemical parameters were outside estab-
lished reference ranges. Microscopic examination, molecular detection, and cytochrome b gene sequencing confirmed an
infection involving two distinct genetic lineages of P. relictum (pSGS1 and pGRWO04). The treatment regimen included oral
dihydroartemisinin-piperaquine (DHA-PPQ) , intramuscular artemether (AM) , and supportive care. After two treatment
cycles over 12 days, the penguin’s hematological and biochemical profiles gradually returned to normal, with marked clini-
cal improvement. The individual successfully bred in coming November and raised one chick. This is the first reported case

of avian malaria in captive penguins in China treated with artemisinin combination therapy, establishing clinical reference for

penguin malaria management.
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Arrows indicate Plasmodium relictum.
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Figure 1 Plasmodium relictum in the blood of the Magellanic penguin
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Table 1 Change in hematological and biochemical parameters of a Magellanic penguin during the treatment phases

NSy
\ i Nt IR
*{l\{l}"] Iﬁ E %EZ{E X lEﬂ JE%HM:MA}{E Pre-treatment 8 J Post-treatment
I; A Reference Last routine treatment
em
range health check-up 07 55 07 31 03-07 08-10 08-20 09-01 09-08 09-27 10-28
(D-9) (DO) (D7) (D10) (D20) (D32) (D39) (D58) (D89)
IR A 08
Sus+ + + - - + - - -
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RAPCR NA + + + + + + + -
Nested PCR
T4 (102 L7
égfﬂﬂﬂrﬁ/(o ) 1.14~3.56 2.80 0.79) 0.55] 0.39] 0.89| 1.29 1.15 1.49 217 1.79
il 0.1
@éﬁﬂﬁﬁ’w(lo L 3.41~35.18 15. 00 200/ 1.00) 0.70) 0.85] 7.00 850 7.50 7.50  7.00
Z L
glblgﬁl(g ) 79 ~ 180 141 55 BDL 49| BDL 80 110 122 128 112
LT AR AR
ELAHL IR % 23 ~54 41 16, ND 1] ND 24 32 36 38 33
HCT
4 %0
MB'EH@%E/’ 17~ 67 30 741 ND ND ND 39 50 44 48 18
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4 3
%&Hﬂﬂ@ttf/% 0~4 2 0 ND ND ND 0 0 0 0 0
Monocyte ratio
IR SR 4 2%
R Mlﬁm@ /% 9-83 69 26 ND ND ND 61 50 56 52 82
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&R M T 4 V220
y E?"W’””’.@M’”) 0~5 0 0 ND ND ND 0 0 0 0 0
Eosinophil ratio
&M KT 4 %
o ﬁ.* i’lﬂ.ﬂ@ HA/% NA 0 0 ND ND ND 0 0 0 0 0
Basophil ratio
. -1
?/(mm‘)l L 2.53~5.52 3.41 3.3 2.50, NA 2.65 9.401 9.107 9.307 NA  NA
a
; 117!
f’él(mmo ) 0.62~2.61 1.10 3.367 1.10 NA 222 190 1.90 2.10 NA  NA
B 1!
‘T“Pﬁ't”(%’ L 42~ 66 63 61 60 NA 61 57 61 59 NA  NA
. -1
i}%é/(g L™ 16 ~27 21 17 17 NA 20 16 18 17 NA NA
)
R /(-1
?L%H/(g L 23.69 ~ 45. 21 42 44 44 NA 41 41 42 42 NA NA
S HLT 2 L
TBEI £L3/(umol - L) 0.3~3.0 2.0 14.07 BDL NA 9.07 0.3 0.5 0.4 NA NA
1
P s i -l
fﬁ%%&@@/(u L) 35 ~387 50 10 35 NA 16 | 18 10 27 NA NA
SR T g7
Zq[f@"‘ﬂ AR/ (U-17) 13 ~ 203 54 184 110 NA 2531 48 76 24 NA NA
. -1
JRE/(mmol -1.7) 0.7~2.6 1.1 1.5 1.4 NA 1.5 507 40T 307 NA  NA
Urea
7 11!
I’T(AM(WM ) 237~ 1755 214 | 651 476 NA 357 240 254 228 NA  NA
H [ it 7!
g;hmﬂia&/(mmol L™ 3.72~ 14.47 5.51 3.32] 6.15 NA 7.36 6.60 7.10 5.50 NA NA

e Sus+. BERIHMEND. K NA. TC8E s BDL. IR TR HHBR

Note: Sus+. Suspected positive; ND. Not detected; NA. Not available; BDL. Below detection limit.
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