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. Equine pyriformiasis: It is a kind of protozoa disease carried by ticks that parasite the red blood cells of
equine animals such as horses, donkeys, mules, and zebras by two protozoa of the genus Theileria and Babesia
of the genus Babesia. The spread of protozoal diseases mainly occur in tropical and subtropical regions

. China classifies it as a second class of animal disease, and OIE lists it as a notifiable animal disease,
which is one of the two types of parasitic diseases that must be inspected.

. According to the clinical symptoms of infected horses, it can be divided into acute, subacute and chronic.
Although horse theileriasis and Babesiosis are different, their general clinical symptoms are similar,

including fever, anemia, loss of appetite, edema, and jaundice. , Hepatomegaly, splenomegaly, and in some

cases can even cause death.
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0.09 substitutions per site

Equine pyriformia and Plasmodium belong to the same phylum Apicomplex, and equine
pyriformiasis is called "equine malaria”
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Equine infectious diseases notified regularly by the World Organization for Animal
Health (OIE)
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Conghua Epidemic—Free Zone in Guangzhou—-2010 Guangzhou
Asian Games

i

¢

F

[




) (D RS IRIB/RIR BB 2 P A BRI 3 A Y

&/ HARBIN VETERINARY RESEARCH INSTITUTE , CAAS

2 URUMQI CUSTOMS DISTRICT P.R.CHINA

5 B 25T 7% 9 2

Nk (B IREA | Tt
E TR R R PR BT T AL
ki R LN A AT e T
e Mgl k2 Ehits AP ECHE B R TTE T 28 i
FHPERRE | A 5 14 Fhoehs
g% FA % PP ECHE G A 1 %6 R IR AEG
o4 ¥ R s A O 4
o R TR S A TG
5, 7 JE T4 A i

[ VO % 4 H A 98 oK bk 11 48




n@ MERWRISIRA/RRREMZSFA

. HARBIN VETERINARY RESEARCH INSTITUTE , CAAS

AN GG T HLEALY S 5

2 URUMQI CUSTOMS DISTRICT P.R.CHINA

Hangzhou Tonglu Epidemic—Free Zone-
2022 Hangzhou Asian Games

HMESENRRF SEDERMRN. D88, BAMKK, SEEZRRE. SRsttabkk. DG, FR#ERRE (i
®) . DM THEREESIIER.



) MERWRSIRIARIRBEMZAR \ SRUCYNELS iR Sl FLEREY S =T e

J HARBIN VETERINARY RESEARCH INSTITUTE , CAAS

URUMQI CUSTOMS DISTRICT P.R.CHINA

Equine pyriformiasis is one of the infectious diseases
requr ing mandatory inspection in the import and export

iHrspection—of-horses

of Equine Veterinary Science 92 (2020) 103152

Contents lists available at ScienceDirect

Journal of Equine Veterinary Science

journal homepage: www. j-evs.com

Original Research

The First Report of Serological Detection of Babesia caballi by cELISA in g
a Horse During Serological Survey of Piroplasmosis in Imported 1
Horses at Shanghai Port, China

Yan Wang *°, Lei-Ping Zhang *, Jian Li *, Dan Dan Li ®, Qiang Zhang *, Chunyang Li *

* Shanghai Customs, Shanghel, China
* Hatkou Customs, Halkou. China
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Life history

b Babesia caballi
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Morphological
characteristics

The size of the Theileria equi worm is generally 2-3um, and the typical shape of the worm is 4 pear—seed shaped
body forms connected by the tips to form a cross

Compared with Theileria equi , the body of Babesia crossbow is larger, and from the morphological observation, the
most obvious feature of Babesia crossbow is that the length of the body is generally greater than the radius of
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transmission route

Natural transmission via

competent tick vector . .
¥ 1. Transmission by
tick bites
2. Vertical

Transplacental
transmission

transmission

latrogenic

transmission . . .
3. Transmission via

blood transfusion
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Worldwide distribution of regions where equine piroplasms have been detected or reported
across different hosts in the last ten years (2008—2018). Onyiche et al., 2019
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The prevalence of ticks—carrying Pyriformis equine in eastern and
southern Kazakhstan

Ticks and Tick-borne Diseases 12 (2021) 101817

" — . m  TICKS and
Contents lists available at ScienceDirect TICK-BORNE:
DISEASES

Ticks and Tick-borne Diseases

journal homepage: www.elsevier.com/locate/tthdis

Chack for

Tick distribution and detection of Babesia and Theileria species in Eastern — [&&s
and Southern Kazakhstan

Chunli Sang ™', Meihua Yang ™', Bin Xu“', Guangyuan Liu", Yicheng Yang “*,
Kenesbay Kairullayev'’, Otarbayev Bauyrzhan', Wurelihazi Hazihan °, Sandor Hornok ",
Yuanzhi Wang ™
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Collection site for tick samples in

Kazakhstan
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The positive rate of Pyriformis equine in tick samples
from different regions of Kazakhstan

Detection of Babesia spp. and Theileria spp. in ticks sampled from the east and south regions of Kazakhstan.

Table 1

Oblast District Tick specles Origination Number  Babesia/Theileria specles, No. positive (%)
Almary Balkhash County (BH) Hyalomma asiaticum Off-host 47 Babesia ceball, 1 (2.13%) @
Haemaphysalis erinacei = Hedgehog 16 0
Shagan City (SN) Rhipicephalus Goat 24 Theileria anmulata, 5 (33.33%)
turgnicus
Usharal County (UR) Hyalomma detritum Cattle 14 0
Ushtobe County (UT) Dermacentor Horse 22 0
marginates
Karabulak County (KL) Dermacentor Horse 10 Babesia caballi, 1 (10%) Theileria equi, 2 (20%)@
marginatus
East Kazakhstan Zaysan County (Z5) Hyalomma detritum Cattle 48 0
Dermacentor Cattle 12 0
marginatus
Shyghys qazagstan City Dermacentor Cattle 15 0
8Q) marginatus
South Chimkent City (CK) Dermacentor Cattle 36 Babesia caballi, 2 (5.56%) e
Kazakhstan marginatus Horse 24 Theileria equi, 6 (25%) <G
Argas persicus off-host 102 0
Saryagash County (5G) Dermacentor Cattle 159 Babesia caballi, 4 (2.30%) WIM 4 (2.30%¢) Babesia occultans, 2
marginats (1.45%)
Dermacentor Horse 15 0
reficulatus
Kazygurt County (KG) Rhipicephalus Shepherddog 24 Theileria anmulata, 4 (16.67%) Theileria ovis, 1 (4.17%)
turanicus
Jambyl Merld (MK) Dermacentor Cattle 20 0
marginatus
Lugovoy (LG) Hyalomma anatolicum  Cattle 40 0
Kyzylorda Aralzk County (AL) Hyalomma asiaticum Camel 70 ]

Total 698
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Classification of 18S rRNA Genotypes of
Theileria Equi

2% [ EUG42511 Theileria equi South Africa
EURE8905 Theileria equi South Africa
EUSS8903 Theileria equi South Africa

EUG642510 Theileria equi South Africa T eCIUI (MN857679 and MN857677) from

AB515315 Theileria equi Sudan ]
o

75| KX227624 Theileria equi lsrael

96" MGS6989S Theilleria equi Turkey
EUBR8902 Theileria equi South Africa

KY952226 Theileria equi Brazil . . .
MG569904 Theileria equi Turkey clustered into genotype E of this species,
KX227640 Thetleria equi 1srael

96| EUSS8906 Theileria equi South Africa

i IXITI6N Theileria equi Ameica together with isolates from Spain
EU()‘AI?.VS-.O? Theileria e(.]m' gﬂul;l Africa ] (AY534882), Chlna (M H651 21 3 and
KF559357) and South Korea (HM229407).

South Kazakhstan and Almaty oblasts

9%

MH651213 Theileria equi China
] 37| [ AYS534882 Theileria equi Spain
& \INSS7677 Theileria equi South Kazakhstan
99 & \INS57679 Theileria equi South Kazakhstan
KF559357 Theileria equi China
HM229407 Theileria equi South Kerea
L02366 Theileria parva
DQA439543 Hepatozoon canis
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Classification of 18S rRNA Genotypes of Babesia

Z15104 Babesia caballi South Africa
T6F ELI642513 Babesia caballi South Africa
EUB88901 Babesia caballi South Africa
"I MK288106 Babesia cabaili Israe] 7
EUS88904 Babesia caballi South Africa

EUS88900 Babesia caballi South Africa |

__{ EU642514 Babesia caballi South Africa ]c
07~ MK288110 Babesia caballi 1srael

MHG651221 Babesia caballi China

EUG42512 Babesia caballi South Africa

A NIN907451 Babesia caballi Almaty

A \IN907450 Babesia caballi South Kazakhstan

KY952235 Babesia caballi Brazil
— AY309955 Babesia caballi Spain
MH651219 Babesia caballi China

<

B. caballi from Almaty belongs to
genotype A, which was also reported
from China (MH651221), South Africa
(EU642512), Spain (AY309955) and
Brazil (KY952235).
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Diagnostic methods recommended by the World Organization for Animal Health (OIE)
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VMRD cELISA diagnostic kit recommended by the World
Organization for Animal Health (OIE)

‘ '"rd Veterinary Medical FOR VETERINARY USE ONLY
Research & Development SDA Product Code 501

V"rd \éeetseer;:i;\y&M[;:vi::}pmenl - %
BABESIA CABALLI ANTIBODY TEST KIT,
BABESIA EQUI ANTIBODY TEST KIT, cELISA cELISA

Assay instructions for catalog numbers: 274-2 and 274-5

Assay instructions for catalog numbers: 273-2 and 273-5
General Descnpuon

General Description
yme-linked, ir

This competitive, enzyme-linked, imm

binding t

antibodies in ¢
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Competitive ELISA (cELISA) detection principle
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Preparation of monoclonal antibody and optimization of cELISA conditions
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IFAT (indirect fluorescent antibody assay)
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Double antigen sandwich colloidal gold detection principle
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Colloidal gold sensitivity test

Both Theileria and Babesia

positive sera can be detected at

1:128
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Colloidal gold specific test

It does not react with the positive serum of
common equine infectious diseases, mainly

including: Escherichia coli, Salmonella

abortus equine, Streptococcus equine

disease, equine herpes virus type IV, equine

arteritis virus, equine melioidosis, equine

infectious anemia, and Ehrlich Trypanosoma
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Verification of compliance rate with VMRD kit

VMRD-cELISA

Detection methods T.equi B.caballi
Positive(%) Negative(%) Row totals(%)  Positive(%) Negative(®%) Row totals(%)

Test strip
Positive 56(11.76) 8(1.68) 64(13.45) 23(4.83) 6(1.26) 29(6.09)
Negative 9(1.89) 403(84.66) 412(86.55) 4(0.84)  443(93.07) 447(93.91)
Column totals 65(13.66) 411(86.34) 476(100) 27(5.67) 449(94.33) 476(100)

Through the detection and calculation of 476 clinical samples
from different regions, it is shown that the coincidence rate

for Theileria is 96.43% and the coincidence rate of Babesia
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Nested PCR primer design

EP-1F . , EP-1R
T.equi-2F T.equi-2R
=—— =
T. equi 185 rDNA (N |
B.caballi 185 rDNA (I L |

A——: —
B.caballi-2F B.caballi-2R
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SaH (BRFHABFMZEDNEHR) PCREMIAFIE

A
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B ax
BN (SORAKRENEL)

PRNANE
S08/ &
(R25AE] ARRES.
(ERSANE] TR, AMBA D4R,

pLiitiil]

1000

R AR ARSS Sl ! ARSSIP =l !

. O 1 E F 47 A X & 5 #& ;
W BRES, 55 M3
I A T A
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Double fluorescence quantitative PCR

T.E-F T.E-R
T.equi-pro
T. equi 18S rDNA (N |
B.caballi-pro
B.caballi 185 rDNA | [— [
B.C-F 51 RIEREH I BE B.C-1F
REGEE =B (T) Bt 8 PEHH (Cycles)
Tz 95 1min 1
it 95 15s 40
Bk /HEfd 60 30s 40

160bp

140bp




Consensus

EUB88902 T.equi A Genotype
AB515310.T.equi B Genotype
EU888903.T.equi C Genotype
AB515307.T.equi D Genotype
HM229407.T.equi E Genotype
AY309955.8.caballi A Genotype
EUBBB901.B.caballi B1 Genotype
EU642514.B.caballi B2 Genotype

Consensus

EUB88902 T.equi A Genotype
AB515310.T.equi B Genotype
EU888903.T.equi C Genotype
AB515307.T.equi D Genotype
HM229407.T.equi E Genotype
AY309955.8.caballi A Genotype
EUB88901.B.caballi B1 Genotype
EU642514.B.caballi B2 Genotype

Consensus

EUBBBY902 T.equi A Genotype
AB515310.T.equi B Genotype
EU888903.T.equi C Genotype
AB515307.T.equi D Genotype
HM229407.T.equi E Genotype
AY309955.B.caballi A Genotype
EU888901.B.caballi B1 Genotype
EU642514.B.caballi B2 Genotype
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Design of Double Fluorescence Quantitative PCR Primers

ATA. GCTEARACTGCGAATE CTCATTAcAACACTTATAGTTLTTT BT TT CTTTaAcATGOATAACCETEe TAA

~-TA- GGTGAAACTGCGAATGGCTCATTACAACAGTTATAGTTTATTT GATGTT- GTTTTTACATGBATAACCGTGCTAA
AriTsetsm]ucrcceinrcecr AAAACAGTTATAGTTTAT ; 3 ; ;

Al

116 TACGECTAATACATGTT,G ror [oroaborble TTATTAG oo MALCCTeocC0TTTTECGETET el

TT6TAGGGCTAATACATETT-6-TGT-TT- TCAGTTGCOTTTATTAGACCYAAAACCTCCCCGCTTTTGCGGTOTTTCOG

C CTCCCCGC! GCGGTGTTTAG6
CT CTCCCCG £ o
cT CCTCCCCGC acGGTGTAT

cecT ccfccccuuvw T cGGTGTT7 s

G TT THGRAGECE G - --————— -~ - - -] 7 TGG
GTTTTT CCETTAT-------------TTTCGG
[ATIAGCT TTG CICTT--mmmm e e e - TTTCGG

B.caballi

16 ATTCATAATAAA T COARTCECATGGCTT T6C. <606 ATWCATTCAA TT(T6 ACCyATCA'CTT GOAGE

TGATTCATAATAAATTAGCGAATCGCATGGCTT TGCTGGCGATOTATCATTCAAOTTTCTGACCTATCAGCTTTBBACB

238
216
239
216
238
213
214
214

Primers and probes were
designed for the
conserved regions of the
18S rRNA V4 regions of
different genotypes of

Theileria and Babesia
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Establishment of Standard Curve of Double
Fluorescence Quantitative PCR

Log fit values
——  T.equi Standards, RSq:0.998
FAM. Y =-3.290*LOG(X) + 39.94. Eff. = 101.3%
~— B.Caballi Standards. RSq:0.998
HEX. Y =-3.189*LOG(X) + 38.45. Eff. = 105.9%
42
|55
38 {4 ~
.
{ .
34 4 ~
o L
_ 30 | .
O | v ¥
{ -
26 | .
; el
{ )
22 | H
l -
! -
18 | 1
; i
1 2 3 4 5 6 7 8
Log Quantity

The correlation coefficient R2 is 0.99, and the amplification efficiency is 101.3% and 105. 9%,

respectively
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Specificity test of dual fluorescence quantitative
PCR

—  B.caballi

T.equi

1 3 5 7 9 11 5B PN AW FTH N B R
Cycles

It only reacts with positive samples of Theileria equi and Babesia, and does not react with other
pathogens of equine infectious diseases, equine herpes virus, equine infectious anemia virus,

equine blandular disease and equine abortion salmonella positive DNA
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Comparison of the sensitivity of dual fluorescence

A re quantitative PCR aTnd_nested PCR
" wl R
30 P
5 e
i — The sensitivity of nested
10 :
o PCR is 1 x 102 copies/uL
108 107 108 105 104 10° 102 10!
- Sopiss The sensitivity of dual
B | | ) _ E  so- 5 bl fluorescence  quantitative
Lo S— 7 o PCR is
. 21 * ol
STV R 1 x 103 copies/pL
¢
104
0 ] I 1 T : 1

1 1
108 107 10% 10% 104 10° 102 10!
copies
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Repeatability of double fluorescence quantitative PCR

Concern of . . . .
Intra-coefficient of vanation Inter-coefficient of variation
Pathogens template
(copies) X=SD CV(%) X=SD CV(%)
Tequi 108 16.92+0.28 1.69 17.01=0.03 0.19
107 19.94+0.13 0.64 20.31+0.35 1.75
108 23.56=0.53 2.28 23.88+0.24 1.01
10° 27.16x=0.17 0.64 26.88+0.13 0.51
10* 30.12+0.13 0.45 30.30=0.32 1.06
B.caballi 108 16.17+0.22 1.37 17.23%0.24 1.39
107 19.48+0.01 041 20.69=0.08 0.40
10% 22.27+0.27 1.22 24.14=0.14 0.58
10° 25.64=0.26 1.03 26.73=0.13 0.50
104 28.62+0.14 0.51 30.56=0.34 1.14

The CV values of the coefficient of variation of the repeatability within and between batches of
theileria were 0.45-2.28% and 0.19-1.75%, respectively
The CV values of the intra—batch and inter—batch repeatability of Babesia are 0.41-1.37% and
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The coincidence rate of dual fluorescence quantitative PCR and nested PCR
and sequencing

A 100~ L B — B:(_:?E)-a_“—l _____
80— 80
X X
£ 60- 2 60+
2 >
2 40- 2 4o
)] [¢}]
n n
20— 20—
AUC=0.902 AUC=0.951
0 1 1 1 1 1 0 ] 1 1 1 )
0 20 40 60 80 100 0 20 40 60 80 100
100% - Specificity% 100% - Specificity%

Through DNA testing of 500 clinical samples from different regions,
The ROC area is 0.902 and 0.951, P-value is less than 0.05, and the coincidence
rate is 99.85% and 98. 6%, respectively
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