% 4 £4 42 F 48 Chinese Journal of Wildlife 2025,46(4):856 — 862

?fiaﬂ !h"dﬂ.

Chinese Journal of Wildlife

% 4 8 4% F

http: //ysdw. nefu. edu. cn

Bt 7% 14 R RESEARCH NOTES

4

1t = 3h ¥ (=l Bl 35 B e &Y

BERTT, W
R, o

MZTHEBRRITIER

Mo, ZEaGE, sKIEI, 2= 4, B,
fig, £ W, &, sk ok, W W,

%/[_J\{IZI %/J\ﬂz%9 *El ﬁ, ?'% ;l'_l_%, )Jj %‘*’ *:té%%L*

(krst gL, BRFLEGHUALTTELLRE, T 100044)

Wik F9T: 2025 - 01 - 08 5.-'
el 9 2025 - 06 -21 ek

KR FEE;
172 Ji A5
AT ;

Keywords: Black crowned crane (Ba-
learica pavonina) ;
Haemoproteus antigonis ;
Prevalence;

Disease prevention and con-
trol

FESES: $858.9

XHRERER: A

XERS:

2310-1490(2025)-04-0856-07

DOI:10.12375/ysdwxb.202501001

L) 2017—2023 4E b 50 sh By bel 4R 352 19 17 2 285888 (Balearica pavonina ) FWFFE XS
G, HRAE 37 O ANA MUAEAS , XL 6 7 ORAT G DLEAT R A . Gl LT Cye b
BLAEL PCR AN\ BLAST 741 FE X FIE 2527 WA, 45 R s < 6 R 5| HEAY BUAE 4
A5~ HOAGI 52 PR HLRP R B , O RAEIR , B 3R 35. 29% ; HUARSE K 7 91 (i
£ 0 hBALPAVO1) 5 ELRAE /3 H y5 BE I8 B K 588 (B. regulorum) 172 I HL ( Haemo-
proteus antigonis) {63 (BAREGI210) VG iC B 75 % 100. 0% , 530 F B 1% A F1E
(Leucogeranus leucogeranus) F P+ T ES (Grus japonensis) () H. antigonis ¥ 1t 3 (hGRU-
VIPOL) A 25 AL 22 5 AHIAPEAL g 94. 4% 454 IIRTB 4527 ﬁﬁmﬁ%i&iyﬂ
antigonis. X} 2018—2022 4F1t 5t sl EH i) 10 X F LA AR SEF TR (Lo 2
TIRFEE) , 45 R34 A D H. antigonis L_ﬂﬁi(hBALPAVOl)EFﬁ?Eggll\_ﬁﬁfg
AT I Bl s W R i AL st sh b , (8 30 i 5 B A4k O UG A QR Al e A
X/ WIFEEE T S R PR A e A By 42 S AR Al

EEWA: dtarii SRS A0 H (2X2025015) ; Jb 5t 34 bel 4 FIALEF A 28 i 9 7 sk I F- & %5 3
FE—EEEN: BFEIF(1984—) 2, M BRI 2N FIFAE S Y RER BT o E-mail : zhaosufen111@126. com
“EIEMEE: 5%, E-mail: luyan242@aliyun. com; FE43%L , E-mail : 18600257028@163. com



BRI ALt s bl Rl 77 SRS i A2 S R A A T 857

Prevalence of Haemoproteus antigonis in
Captive Black Crowned Cranes at Beijing Zoo

ZHAO Sufen, JIANG Peng, JIANG Ruijie, ZHANG Zengshuai, LI Yang,
JIA Ting, ZHENG Changming, MA Nan, WANG Xin, GAO Shan, ZHANG Huan,
HU Xin, LI Sihan, SUN Yamei, BAI Chao, HUA Rong, LU Yan®, DU Yuli’

(Beijing Zoo, Beijing Key Laboratory of Captive Wildlife Technologies, Beijing 100044, China)

Abstract: A total of 37 peripheral blood samples from 17 black crowned cranes ( Balearica pavonina) raised in Beijing Zoo
from 2017 to 2023 were collected for investigation of the prevalence of Haemosporidia. The results of nested PCR detection
of the Haemosporidia Cyt b gene, BLAST sequence alignment, and morphological observation showed that six imported
adult individuals were positive for Haemosporidia with an infection rate of 35.29%, and were in carrier state without clinical
symptoms. The sequence of the Haemoproteus parasites (named hBALPAVO01) showed 100% similarity in comparison with
H. antigonis (lineage BAREGI210) of grey crowned cranes ( Balearica regulorum) in Rwanda by BLAST, while 94. 4% simi-
larity with 25 base difference in comparison with Haemoproteus antigonis (lineage hGRUVIPO1) of Siberian crane (Leuco-
geranus leucogeranus) and red-crowned crane (Grus japonensis) reported in China. Combined with the morphology, the
parasite was classified as Haemoproteus antigonis. Furthermore, nine of the 10 offspring individuals bred at Beijing Zoo be-
tween 2018 and 2022 were investigated, and all results were negative. The lineage hBALPAVO1 of H. antigonis may have
been imported into China with the introduction of the black crowned cranes and introduced into Beijing Zoo by the animal

transfer in China, and had extremely low possibility to transmit vertically to offspring individuals. The results can provide sci-

entific basis for the development of crane population and disease prevention and control.
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Table 1 The captive black crowned cranes information in Beijing Zoo and their Haemoproteus antigonis detection
L7 J5L A 45
AgD  wE MAERA S RS % Results of Haemoproteus antigonis detection A
Number Sex Birth date Sire Dam Source
2017-10  2018-11 2019-10 2021-09 2022-09 2023-09
1 ? ARA RFA ARA - x x # A
2 ? ARH A ARH + # B
3 ? A RHI RH + + + x x x B
4 ? ARA AR AR + + + + x x B
5 3 ARA AR KA + + + + x x o
6 8 A0 ARHN FNll + x + x x X C
7 8 ESl S ESl + + + + + + c
8 ? 2018-09 6 1 X - - - X D
9 3 2018-09 6 1 X - - - X D
10 ? 2020-08 6 3 - - X D
11 ? 2020-08 6 3 - - X D
12 é 2020-08 6 3 - - X D
13 ? 2021-08 6 3 X - X D
14 3 2021-08 6 3 X - X D
15 ? 2022-08 6 3 X X D
16 3 2022-08 6 3 X - D
17 é 2022-08 6 3 X - D

T REL A AR BOEAEEARA  — BIVE; +. B x. RRIEHEA 4. JET, LS HARTERINTE, 2 SR IR T AL (1T 3)
Ybd A B, A AT BRI | 5 10E AR 5 A =AUt sh e ;¢ B REE e G A D, AL Eh e B

Note : A%l . Birth dates and parents of the birds from source “A”, “B” and “C” are unknown; —. Negative; +. Positive; X. Not sampled ;

#. Dead, the death cause for individual 1 is unknown, while individual 2 died from stress collision; A. Introduced from Ningbo Zoo; B. Born in Mali,

imported to China and later introduced to Beijing Zoo; C. Introduced from Tianjin Zoo; D. Born at Beijing Zoo.
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ATTC-3") o AR F H20.0 wL, 345 2 x Taq i 1
R4 VA W (B639295, Life Biotech, India) 10. 0 pL, | .
NG 1994% 1. 0 pl,ddH,0 6. 0 wL, A DNA 2. 0 wL.
5L RN R Y 94 CRERRAE P 3 min; 94 °CFE
YR 30 5,50 “CiB k30 s, 72 “CHEAH 45 5,20 4
IR ;72 CAAE 10 min. 55 2569385144 P2F

(5"-ATGGTGCTTTCGATATATGCATG-3") Fil P2R(5'-
GCATTATCTGGATGTGATAATGGT-3") . JZ W1k %
25.0 pL, A5 2 X Taq MEWIR AW W 12.5 pL, I,
THE1 4 1.0 wL, ddH,0 8.5 pL, Bkl DNA (45 1
YY) 2.0 plo 552401 WG R FRT 194 O
Jf 28 P 3 min; 94 Cr )28 P 30 s, 50 "CIB 2k 30 s,
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Gt MRS AR J5 R Y T A
XUIn] 5 0 TP, F NCBIAUE 2 BLAST A
BEATLERT, LSS M 7 A oS o e 9 AR B
PEIE 1009% 9 0 ) — AL 52 . [T MEGA 6 #icft
AT 279 X, I8 3 ESPript3. 0(https: //espript.
ibep. fr/ESPript/cgi-bin/ESPript. cgi) A i £ ¥ 1] b
XA
1.3 JBE&ARN S B
IR A 28 B T (67-56-1, [ 25 48 A 1k 243t
FIA PR, o ED R E AR, R i G~ 45
B2 YL (K (BA-4017 , 2R LR AW EARABR S w)
BB (5 15 min, WAKERVE, TR M2 mhik, H AR
T T2 B (BX53, OLympus, Japan) T W%%,
JEAE 40X B A2 L, A T 60 BE A, 4] iy A4~
AR A SRR 1l 6L e O WL A AR HUB S HRE , FE
FLPTJRIEHE . BESKILTR 78 40x BB T WA 100 4>
PRET 38 o 55 174 BT PN 00 210 20 M BSOS 21 4
B, R A 0 i e SR g 5 R (£L A i Uk

2 #HR

2.1 ARB oA AR IS R

22 U PCR LY 1Y BN HEE IR v PR AG I L [e]
DR e 2 PN LS o0 A, e BRAE 17 HORTE S A
A A 6 HAMAKIN S BHPE (R 1), FRASI S 141
7 ML S o IS Cye b BRI Y AR 20 1Y
G BE 4 496 bp, T NCBI £ # 2 1Y) BLAST 4 e rh
PEAT LU X, %5 e HOA I AR I B H. antigonis. HR AR
JECRAE EAE R B AT 4 8 hBALPAVOL . [
XF45H 7R  hBALPAVO1 HEAE S 55k 1 75 RE 3K K 5
# (Balearica regulorum) ] BAREGI210 #£ 4L 57 (Gen-
Bank %5 [ifi 5 : MT497527)"* W) £ &£ 3k 100. 0%, 5 3%
B 1) H # (Leucogeranus leucogeranus ) Fl 1} 15 #
(Grus japonensis) "1 & BLE hGRUVIPO1 # 4k 37 (Gen-
Bank % i %5 : MG980617) """ 7 7 25 />l B 2 5,
AHAPEAL R 94. 4% (K 1) .

. . .

BAREGI210 1 TCGATATATGCATGCTACTGGTGCTTCATTTGTATTCATTTTAACATENAEY.Nod. Wb Wikishishi¥:9:.Yep Neleh Wikip. V.9 ik 9.\
hBALPAVOI 1 ....TATATGCATGCTACTGGTGCTTCATTTGTATTCATTTTAACATELYNRE PNy U Qikiihiip.V.Vey.Veley Qi 7.V V.%ig -\
hGRUVIPO1 S ACTTACATATTTTAAGAGGATTAAATTA
. . . . . . . .
BAREGI210 (M TTCATATTCATATTTACCATTATCATGGATAWCTGGATTAATINATTTTTTA[ETTTC IGTAACTGCATTTAT,
hBALPAVO1 YPAITTCATATTCATATTTACCATTATCATGGATAWCTGGATTAATIAT[MTTTTTA[GTTTC INGTAACTGCATTTAT
hGRUVIPO1L P T TCATATTCATATTTACCATTATCATGGATANCTGGAT TAATINATIAT TTTTAIT TTCNAT[MGTAACTGCATTTAT,
BAREGI210 I GGGTTATGTMTTACCTTGGGGICAAATGAGTTTCTGGGGTGCAACHGTINAT[MACTAATTTATTATATTTTATTCC
hBALPAVO1 LY GGGTTATGTMTTACCTTGGGGINCAAATGAGTTTCTGGGGTGCAACEGTINATMACTAATTTATTATATTTTATTCC
hGRUVIPO1 (B GGGTTATGTIATTACCTTGGGGE\CAAATGAGTTTCTGGGGTGCAACKG T[MATIWNACTAATTTATTATATTTTATTCC
BAREGI210 P T GGAT TAGTATCISTGGATATGTGGTGGATATATTGTTAGTGATCCTACTTTAAALNNAGATTCTTTGTTTACATTT
hBALPAVO1 YT GGAT TAGTATCISTGGATATGTGGTGGATATATTGTTAGTGATCCTACTTTAAALNAGATTCTTTGTTTACATTT
hGRUVIPO1 IV TGGATTAGTATCI\TGGATATGTGGTGGATATATTGTTAGTGATCCTACTTTAAA[AGATTCTTTGTRAT TACATTT
BAREGI210 RN TATAT TINCCATTTGTAGCT®TATGTATTGTATTTATACATATRTTTTTCOMTACA[MT TACAWGGTAGCACTAATCC
hBALPAVO1 PR/ T ATAT TICCATTTGTAGCT®MTATGTATTGTATTTATACATATHI\TTTTTCMTACAMT TACAIGGTAGCACTAATCC
hGRUVIPO1 PAZTATAT TMCCATTTGTAGCTWWTATGTATTGTATTTATACATAT®TTTT TCYWTACANWT TACAINGGTAGCACTAATCC
BAREGI210 RY[ T T TAGGATATGATACATCTTTAAAAATACCCTTCTATCCAAATCTATTATGTTTAGATATTAAAGGATTTAATAA
hBALPAVO1 RPN T T TAGGATATGATACATCTTTAAAAATACCCTTCTATCCAAATCTATTATGTTTAGATATTAAAGGATTTAATAA
hGRUVIPO1 RYPMITT TAGGATATGATACATCTTTAAAAATACCCTTCTATCCAAATCTATTATGTTTAGATATTAAAGGATTTAATAA
BAREGI210 ESIMTGTATTINGTTTTAT THY s s s B IR B R RSN S GBI B W bl B
hBALPAVO1 LYY TGTATTISGTTTTAT Ty TTACAAAGTTTATTTGGAATATTACCATTAT
hGRUVIPO1 L TGTATTIAGTTTTAT T[S GCACAAAGTTTATTTGGAATTTT........

hBALPAVOL. b 5t 2l b 8 7 RS S RE AR PRGN 0 A o 22 [0 SR A 321 8 s BAREGI210. 7 HE 25 5Tk 3 AE AR AL A 38 9 22 i b s A 5
JPFI s hGRUVIPOL. i [ Rl 5 (4 P TOUES R A PRS0 81 74 a8 B e e AL ST 91
hBALPAVOL1. The sequence of Haemoproteus antigonis detected in captive black crowned crane samples at Beijing Zoo; BAREGI210. The se-

quence of H. antigonis detected in grey crowned crane samples in Rwanda; hGRUVIPO1. The sequence of H. antigonis detected in captive Siberian

crane and red-crowned crane samples in China.

Bl #BimERRSFE X

Figure 1 Multiple sequence alignment of Haemoproteus antigonis
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F-f GRL 0 A0 A AN B AT R 2 20 A R 25 B Y
TS E Ao i R A A i B ASURLAR R
B G (K 2A-D) 8 WL/ (181 2D) o /NBE T4
P S) B ORI TR (K 2E-H) . (AR
TOUREL 2 A0 83 JE SR MU | BEAIL 3 A T I TR 20

Fid (E 2B-D,F-H) .
—

D‘

Ll X e

ALK LIRS B-D. BB TRIREC T F .G R E TN TR H A /INGE A KARHE Sk 7m0 R AR 5 TR k"7

WL TR SR IE R (LR R, B IR % e (i 4 (2, 600 %)

A, E. Endoerythrocytic trophozoite ; B=D. Developing macrogametocyte; F, G. Developing microgametocyte; H. Mature microgametocyte. Long

simple arrows represent host cell nuclei. Double arrowheads represent trophozoite. Arrowheads represent pigment granule (Thin blood smear by Wrights-

Giemsa staining, 600 X).
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Figure 2 Morphological characteristics of Haemoproteus antigonis from crane blood
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