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PANH GIA KHA NANG PHONG DICH TIEU CHAY CAP
BANG AUTO-VACCINE TREN PAN LON NUOI TAI TINH THANH HOA

Hoang Vin Son', Hoang Thi Bich?, Lé Thi Lam®, Téng Minh Phwong®
TOM TAT

Nghién cizu nham ddanh gia kha nang bao h¢ cua Auto-Vaccine PED ¢ dan lon tai tinh
Thanh Hoa. Si dung ki thugt ELISA dé xac dinh sir hién dién cia khang thé trong huyeét
thanh cuia 60 lon nai chira ¢ tuan thi 13 sau khi s dung Auto-Vaccine PED, dong thoi theo
ddi tinh hinh sizc khoé dan lon con theo me diroc sinh ra tir nhiing con nai nay. Két qud
nghién cizu cho thdy: Sau khi sir dung Auto-Vaccine PED 100% mau huyét thanh chiza khang
thé c6 gia tri OD tir 0,05 - 1,04. O thoi diém 14 ngay sau khi lam Auto-Vaccine PED ¢
78,33% mdu va ¢ 21 ngay c6 80,00% mdu ham heong khang thé duwong tinh (Cut off = 0,21).
Két qud theo dbi lon con sinh ra tir nai da duroc 1am Auto-Vaccine PED cho thdy, ty 1 mdc bénh
trung binh & 9,93%, ty 1é chét 14 2,77 %, ty |é tiz vong 1a 27,94%, s6 6 mac bénh 12 21,67%.

Tir khoa: Dich tiéu chay cdp trén lon (PED), Auto-Vaccine, khang thé, Thanh HoA.
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1. PAT VAN BE

Dich tiéu chay cap & lon (PED) do virus thuéc nhém Coronavirus gay ra, day la virus
c6 cau tric phirc tap, da dang vé chang, dé dot bién tao ra cac bién thé virus méi, lay lan
nhanh va cé thé gay ttr vong Ién t&i 100% dan lon dwéi mot tuan tudi, it gay hai cho lon
I&n do virus khé thich nghi trén biéu md rudt lon trwedng thanh [1][2].

O Viét Nam, theo Do Tien Duy et al., (2011): bénh dwoc phat hién tir nam 2008 &
mot so6 tinh phia Nam véi ty 18 c6 thé dén 100%, ty 1€ tir vong cao nhat & lgn con theo me
(50 - 100%). O khu vuec phia BAc, ty 1é t&r vong & lon con theo me 68,6% - 100% [3].

Thanh Ho4 13 tinh ¢6 s6 lugng dan lon 16n, tinh hinh bénh PED dang xay ra va giy
thiét hai 16n cho ngudi chan nuéi [4]. Viée sir dung vaccine phong PED (str dung chiing ¢
dién Ia) san xuét tr mot sd nude nhu Nhat Ban, Trung Quéc, Han Qudc... cho hiéu qua
khong cao do xuét hién cac bién chung méi [5]. D¢ kiém soat tinh hinh dich thi viéc sir dung
Auto-vaccine 1a mot bién phap kha thi [6][7], day 1a phuong phéap ding chat chira mam bénh
ctia lon mac bénh gy nhiém cho lon nai mang thai giai doan cudi nham tao ra khang thé
chu dong va khang thé nay s& dugc truyén qua lon con thong qua sita dau. Xac dinh luong
khang thé trong méau lon me sau khi sir dung Auto-vaccine va kha ning bao ho ddi véi dan
lon con 1am co s cho cac thuc nghiém va nghién ctru tiép theo 14 rat can thiét.
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2. PHUONG PHAP NGHIEN CUU
2.1. Poi twong va dia diém nghién ciu

Péi tuwong nghién cuu: Thi nghiém dugc thuc hién trén 60 lgn ndi mang thai & tuan
thir 13 c6 két qua am tinh voi Test kit PED Ag va RT-PCR va dan lgn duoc 60 nai nay
sinh ra dén 21 ngay tudi.

Pia diém nghién cuu: Céac xét nghiém ELISA va RT-PCR dugc thyc hién tai Phong
thi nghiém trong diém Cong ngh¢ sinh hoc Thu y - Hoc vién Nong nghi¢p Vi¢t Nam. Thi
nghiém dugc thuc hién va theo ddi tai céc trang trai lon ¢ tinh Thanh Hoa.

2.2. Phuwong phap nghién ciu
2.1.1. Phuong phép xdc dinh lon mdc bénh PED

Lon méc bénh c6 biéu hién 1am sang dién hinh theo cong bd ciia Hoang Vin Son va
cong su (2019): Lon u rli, mét moi; ia chady phan mau vang xam, nhiéu nudce va lon géy sut
nhanh; nim ch6ng 1én nhau; bo ba, bo an; ndn mura [8].

Tién hanh chan doan nhanh bang Test kit PED Ag va phan tmg RT-PCR theo quy
trinh chan dodn bénh tiéu chay & lon do Coronavirus trong TCVN 8400-38-2015, duogc cong
nhén phu hop ISO/IEC 17025:2005 dé xac dinh chinh x4c bénh.

2.1.2. Phuwong phdp ché Auto-Vaccine

Léy 1 b6 rudt cua lon con mic PED dudi 1 tudn tudi va dung dich nudc mudi sinh ly
vao véi ty 18 1/5 (1 phan rudt, 5 phan nudc mubi sinh 1y) xay nhuyén.

Tron Amoxicillin va Colistin 10% liéu 300 ppm dugc ché pham Auto-Vaccine PED.
Pung ché pham vao dung cu vo tring va bao quan & nhiét d6 2°C - 8°C.

2.1.3. Quy trinh su dung

Thi nghi¢m dugc thuc hién trén 60 lon ndi mang thai ¢ tuan tha 13 co két qua am tinh
v6i Test kit PED Ag va RT-PCR véi PED. Cu thé nhu sau:

Vit tur Liéu luong Céch dung
Auto-Vaccine PED | 15ml/lan - Tron 15ml ché phiam Auto-Vaccine PED véi
50g thirc an va cho an trudc bita an dé lon in hét.
TA tong hop 50 gram - Cho lon néi an dén khi c6 biéu hién tiéu chay,
sau 7 ngay khong ti€u chay thi dung.

2.1.4. Phuwong phdp xdc dinh khang thé sau khi sir dung ché pham Auto-Vaccine

Maiu duoc léy & vinh tinh mach c6 cua lon nai sau khi sir dung Auto-Vaccine PED sau
14 va 21 ngay dé kiém tra khang thé dich thé trong huyét thanh. Mau duoc lay vio sang sém
trude khi cho an. Str dung xilanh 5ml, 1y 3ml méau sau dé kéo hét pitong cho khong khi vao
xilanh va dé nghiéng xilanh goc 450, dé mau dong trong khoang 15 - 30 phut chat 1ay huyét
thanh. Néu xét nghiém trong khoang 5 ngay thi bao quan ¢ nhiét d¢ tir 2°C - 8°C, néu can
lru mau 1au hon phai bao quan & -20°C.
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Xéc dinh khang thé trong huyét thanh lon nai di dwgc dung Auto-Vaccine PED bang
phuong phap test ELISA theo ISO/IEC 17025:2005 dé. Két qua dugc thé hién qua chi sé
OD, néu OD > Cut off: Duong tinh. Cut off c6 gia tri = 0,21.

2.1.5. Phuong phap theo doi kha nang bao ho

Theo doi ty 1€ mic bénh & dan lon con cua nhitng nai dugc su dung Auto-Vaccine
PED tir so sinh dén 21 ngay tudi.

SO con mac bénh

T3 1¢ méic bénh (%) = Téng s6 con theo ddi

X100

2.1.6. Phuong phép xir Iy s6 liéu
S liéu dugc xir Iy bang chwong trinh thdng ké Minitab 16, chi binh phuong ().

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Thoi gian xuat hién biéu hién 1am sang sau khi sir dung Auto-Vaccine PED

Khi str dung Auto-Vaccine PED cho 60 Ign nai mang thai ¢ tuan thir 13, thoi gian lon
xudt hién triéu chtng 1am sang (tiéu chay) chu yéu 13 ngay tht 3 va thi 4, s6 con lai xudt
hién triéu ching 1am sang & ngay thir 5 va thir 6. Két qua nghién ctru cho théy, thoi gian lon
xudt hién triéu ching 1am sang trung binh 1a 3,42 ngay. Pay la khoang thoi gian nung bénh
dé virus tang 1én vé s6 lugng bang ca hai phuong thic 1a nhan 1én trong té bao vat chi va
boi nhiém ¢ nhitng liéu sir dung Auto-Vaccine tiép theo. Theo Albert Rovira (2013) thi thoi
gian nung bénh PED tir I dén 2 ngay. Theo Zhang et al., (2019), khi nhiém virus PED vao
ngay thtr 3-5 thi lon xuat hién cac ddu hiéu lam sang, xay ra qua trinh viém - hoai tir c4p tinh
trong mo rudt, pha huy va bong vay cua biéu mo ciia rudt non. Theo Thai Swine Veternary
Association, (2015) thi virus PED xuét hién cao nht sau khi lon bi nhiém bénh 4 - 5 ngay.

Bang 1. Theoi gian sir dung Auto-Vaccine PED trén lon nai mang thai tuan thir 13

S6 lon theo ddi | Thoi gian c6 biéu hién | S6 lon c6 biéu hién | Tdng s6 thoi gian
(con) tiéu chay (ngay) tiéu chay (con) (ngay)
1 0 0
2 7 14
3 27 81
60 4 21 84
5 4 20
6 1 6
7 0 0
Trung binh (ngay) 3,42 +0,85

3.2. Két qua dinh lwgng khang thé trén lon nai

Tién hanh 1iy mau cia lon nai sau khi sir dung Auto-Vaccine PED ngay thir 14 va
ngay thir 21 dé xac dinh khang thé. Két qua dugc thé hién tai bang 2 va hinh 1.
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Bang 2. Két qua dinh lwgng khang thé PED trong huyét thanh len nai thi nghiém

Thoi diém ldy | S lon thi nghiém [S6 lon c6 khang thé dat ngudng| Ty 1é bao ho
huyét thanh (con) bao ho (OD > 0,21) (con) (%)
Ngay thir 14 60 47 78,33
Ngay thir 21 60 48 80

Két qua dinh luong khang thé PED qua Hinh 1 cho thdy, 120 mau huyét thanh cua lon
nai sau khi sir dung Auto-Vaccine PED c6 biéu hién 1dm sang c6 xudt hién khang thé. O 60
mau xét nghiém ngay thir 14 c6 47/60 mau (78,33%) c6 chi s6 OD > Cut off (Cut off = 0,21),
21,67% s6 mau con lai ¢6 chi s6 OD tir 0,08 - 0,20. O ngay th 21, s6 lon nai ¢6 ham lugng
khéang thé dat chi s6 OD > Cut off 1a 80%, cac lon nai con lai con lai (20%) co6 chi $6 OD tur
0,04 - 0,20. Theo két qua nghién ctru ciia Song et al., (2007), khi cho lon nai chira & tudn
thir 12 ubng virus PED thi sau 2 tudn xut hién khang thé va co chi s6 OD trung binh la
0,515. Chang et al., (1999) da ghi nhan két qua phan tng mién dich ELISA ting 1én & lon nai
mang thai tudn thi 11 - 12 sau khi st dung virus PED gy nhiém.
1.2
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Hinh 1. Lweng khang thé & lon nai sau khi sir dung Auto-Vaccine PED

3.3. Kha niing bao hg lgn con sinh ra tir nai dwgc sit dung Auto-Vaccine PED

Theo ddi tinh hinh mac dich tiéu chay cip ¢ dan lgn con duoc sinh ra tir 60 nai sir
dung Auto-Vaccine tai cac trai & 6 huyén cia tinh Thanh Hoa, Kkét qua duoc thé hién tai bang
3 va bang 4.

Bang 3. Két qua phong bénh PED bing Auto-Vaccine

Pia diém Sodan | Socon | Sécon | Socon | Tylé Tyle | Tylétu
’ theo ddi | theo d6i | mac (con)| chét (con)| mac (%) | chét (%) | vong (%)
Hoang Hoa 11 131 12 4 9,16 3,05 33,33
Nghi Son 8 92 9 3 9,78 3,26 33,33
Néng Cong 10 115 12 3 10,43 2,61 | 2500
Nhu Thanh 8 88 9 2 10,23 2,27 22,22
Thach Thanh 13 143 14 4 9,79 2,80 28,57
Yén Dinh 10 116 12 3 10,34 2,59 25,00
Tong 60 685 68 19
Trung binh 993 | 277 | 2794
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Bing 4. Két qua theo ddi kha ning bao hd cia Auto-Vaccine trén 6

Dia diém St(;] él;u Z l Z Z ; So6 ccjn mé(i bénhisinh I‘fl ; ; ; A éﬁ}i?;% 1;5/ léi cac &

45 (0110210304 [05/06/07/08|09|010[011/012013 | theo dsi | ™ac bénh (%)
Hoiing Hoa | 11 |5/14| 0/9 |0/14 [0/11|0/15|0/14 | O/7 |0/12 |0/11|0/12 |7/12 2/11 18,18
Nghi Son 8 |5/13|0/12|0/12 |0/12 |4/13|0/11|0/11 | 0/8 2/8 25,00
Noéng Céng | 10 |0/12|0/12 |5/11|0/13| 0/9 |7/13 [0/10 | 0/9 |0/12 |0/14 2/10 20,00
Nhu Thanh | 8 [0/10|0/11|0/12 | 0/8 |0/10 |4/12 |5/13 | 0/12 2/8 25,00
Thach Thanh | 13 | 0/9 |0/13|4/10 |0/12 |5/12 | 0/9 |0/12 |0/11 [0/12 | 0/9 |0/12 |5/12 | 0/10 313 23,08
Yén Pinh 10 [0/11|5/12|0/13 | 0/9 |0/10|0/12 |0/11 |0/13 |0/12 |7/13 2/10 20,00
Tong 60 13/60 21,67

Két qua tai bang s6 liéu 3 va 4 cho thay, sau khi tién hanh quy trinh sir dung Auto-Vaccine dé phong bénh PED cho dan lon da
thu duoc két qua kha quan, ca 3 chi tiéu: ty 1€ méc bénh, ty 1¢ chét va ty 1¢ tor vong trén dan lgn con theo me da giam 10 rét. Ty 1€ méc
bénh trung binh chi con 9,93%, ty 1& chét 1a 2,77% va ty 1é tir vong 1a 27,94%, s6 6 mac bénh 1 21,67%. Céc chi s6 nay ¢ dan lon
chwa dugce str dung Auto-Vaccine 1a: ty 16 mic bénh trung binh 13 22,01%, ty 1& chét 1a 15,99% va ty 1¢ tir vong 1a 72,63%[4]. Taiki
et al., (2021) khi thir nghiém phuong phép phong bénh bang Auto-Vaccine trén dan lon tai Nhat Ban thi ty 1¢ 6 méac bénh 1a 31%. Két qua
nghién ctru cua Song et al., (2015) cho biét, dan lon nai trong trang trai duoc an rudt chira phan tir lon con bi mac bénh PED trong
18 gior s& kich thich mién dich niém mac & rudt va dap tmg nhanh sau khi gy nhiém. Dic biét, dan lon duoc sinh ra tir cac lon nai nay
s& dugc bao vé trong giai doan dau nhd khang thé thu dong dugc truyén tir me sang con qua sita. Theo Saif et al., (2012), cac khang thé
IgA dic hiéu cho PEDV trong sita non va sita dugc tao ra boi tic dong cta céc té bao lympho B hodc té bao chét di chuyén tir GALT
ctia rudt bi nhiém PEDV dén tuyén v va dugc goi 1a 14 truc duong rudt - tuyén va — IgA. Day 1a mién dich thy dong quan trong gitip
lon con chéng lai sy xAm nhidém ctua PEDV. Clement et al., (2016) khang dinh sau khi sir dung Auto-Vaccine thi cic khang thé
trung hoa dugc phat hién trong cac mau huyét thanh lon nai trong vong 5 tuan, dong thoi khang thé trung hoa ciing duoc phat hién
trong sira cua lon nai st dung Auto-Vaccine.
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4. KET LUAN

Két qua nghién ctru cho thiy, viéc phong dich tidu chay cip PED cho dan lgn con theo
me théng qua viée sir dung Auto-Vaccine cho lon nai mang thai & tudn thir 13 cho hiéu qua
kha quan. 100% mau huyét thanh ciia dan lon nai sau 14 va 21 ngay sir dung Auto-Vaccine
6 xuét hién khéang thé PED, trong do c6 80,00% mau co6 kha nang bao ho. Ban lgn con sinh
ra tr nhitng nai mang thai & tuan thr 13 duoc st dung Auto-Vaccine PED co ty 1€ mic bénh,
ty I¢ chét va ty 1€ tir vong trén dan lon con theo me da giam ro rét so véi dan lgn khong dugc
sir dung Auto-Vaccine PED.

TAI LIEU THAM KHAO

[1] SongD. & Park B. (2012), Porcine epidemic diarrhea virus: a comprehensive review
of molecular epidemiology, diagnosis, and vaccines, Virus Genes. 44: 167-175.

[2] Huang Y.W., A.W. Dickerman, P. Pifieyro, L. Li, L. Fang, R. Kiehne, T. Opriessnig,
X.J. Meng (2013), Origin, evolution, and genotyping of emergent porcine epidemic
diarrhea virus strains in the United States, Journal of Microbiology & Biology
Education, 4, e00737-00713.

[3] Do Tien Duy, Nguyen Tat Toan, P. Suphasawatt, T. Roongroje (2011), Genetic
Characterization of Porcine Epidemic Diarrhea Virus (PEDV) Isolates from
Southern Vietnam during 2009-2010 outbreaks. Thai Journal of Veterinary
Medicine; 41(1): 55-64.

[4] Hoang Van Son, Pham Ngoc Thach, Nguyén Thi Lan (2020), Tinh hinh djch tiéu chay
cap (Porcine Epidemic Diarrhea - PED) va xdc dinh khang thé PED sau khi si dung
phuong phdap “Gut feedback” o dan lon tai tinh Thanh Ho&. Tap chi Khoa hoc Néng
nghiép Viét Nam, Tap 18, s6 8-2020: 599-606.

[5] Chao L.V, Xiao Y., Li X, Tian K. (2016), Porcine epidemic diarrhea virus: current
insights, Virus Adaptation and Treatment, 8: 1-12.

[6] Thai Swine Veternary Association (2015), Clinical Practice Guideline (CPG) for
PED in Thailand: 1st Edition, 27.

[7] Sato T., Oroku K., Ohshima Y., Furuya Y. & Sasakawa C (2018), Efficacy of
genogroup 1 based porcine epidemic diarrhea live vaccine against genogroup 2 field
strain in Japan. Virology Journal. 2018; 15(1):28.

[8] Hoang Vin Son, Pham Ngoc Thach, Nguyén Thi Lan (2019), Triéu chizng 1am sang
va cac chi tidu sinh Iy mau cua lon mdc dich tiéu chay cdp (Porcine Epidemic
Diarrhea - PED) nui tgi tinh Thanh Ho&. Tap chi Khoa hoc Ky thuat Tha 'y, Téap 26,
$6 5-2019: 14-21.

[9] Albert Rovira (2013), Diagnosing Porcine Epidemic Diarrhea (PED) Virus.
University of Minnesota Veterinary Diagnostic Laboratory, St. Paul, MN|Jul 01, 2013

[10] Zhang J., Wu Z., Yang H. (2019). Aminopeptidase N knockout pigs are not resistant
to porcine epidemic diarrhea virus infection. Virol. Sin. 34(5): 592-595.

86


https://journals.asm.org/journal/jmbe
https://journals.asm.org/journal/jmbe

) . . , ) p-1SSN 3030 - 4695
TAP CHi KHOA HQC TRUONG PAI HOC HONG DPUC - SO 01 (10.2024) o-1SSN 3030 - 4709

[11] SongD.S., J.S.Oh, B.K. Kang, J.S. Yang, H.J. Moon, H.S. Y00,Y.S. Jang, B.K.Park
(2007). Oral efficacy of Vero cell attenuated porcine epidemic diarrhea virus DR13
strain. Research in Veterinary Science; 82(1): 134-140.

[12] Chang H.K, Byung J. K., Jae G.L, Geon O.K, Yung B.K (1999). Derivation of
attenuated porcine epidemic diarrhea virus (PEDV) as vaccine candidate. Vaccine.
1999 Jun 4; 17(20): 2546-2553.

[13] Taiki Y., Takeshi M., Haruya T., Satoshi S., Yosuke S., Masuo S., Kohei M. (2021),
Analysis of the effect of feedback feeding on the farm-level occurrence of porcine
epidemic diarrhea in Kagoshima and Miyazaki Prefectures, Japan, The Journal of
Veterinary Medicine Science; 83(11): 1772-1781, Published online 2021 Oct
6. doi: 10.1292/jvms.21-0343

[14] Song D., Moon H., Kang B. (2015), Porcine epidemic diarrhea: a review of current
epidemiology and available vacxins, Clinical and Experimental Vaccine Research,
4(2):166-176. doi:10.7774/cevr.2015.4.2.166.

[15] Saif L.J., Pensaert M.B., Sestak K., Yeo S.G., Jung K. (2012), Coronaviruses Diseases
of Swine (Tenth Ed.). Wiley-Blackwell, lowa State University, Ames, IA, USA, 501-524.

ASSESSING THE POSSIBILITY OF PORCINE EPIDEMIC
DIARRHEA (PED) PREVENTION WITH AUTO-VACCINE IN
THANH HOA PROVINCE

Hoang Van Son, Hoang Thi Bich, Le Thi Lam, Tong Minh Phuong
ABSTRACT

The study aimed to assess the protective ability of Auto-Vaccine PED in pig herds in
Thanh Hoa province. Using ELISA technique to determine the presence of antibodies in the
serum of 60 pregnant sows at 13 weeks after using Auto-Vaccine PED, and at the same time
monitoring the health of the piglets together with their mother pigs. Research results show
that: After using Auto-Vaccine PED, 100% of serum samples contained antibodies with OD
values from 0.05 - 1.04. At 14 days after Auto-Vaccine PED, 78.33% of samples and at 21
days 80.00% of samples were with positive antibody content (Cut off = 0.21). Results of
monitoring piglets born from the sows that have received Auto-Vaccine PED show that the
average disease rate is 9.93%, mortality rate is 2.77%, fatality rate is 27.94%, the number
of infected herds is 21.67%.

Keywords: Porcine Epidemic Diarrhea (PED), Auto-Vaccine, antibody, Thanh Hoa.

* Ngay ndp bai.: 29/6/2023; Ngay gii phan bién: 6/7/2023; Ngay duyét dang: 4/10/2024

87


https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoo%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16730762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwon%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=10418901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=10418901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwon%20GO%5BAuthor%5D&cauthor=true&cauthor_uid=10418901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20YB%5BAuthor%5D&cauthor=true&cauthor_uid=10418901
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125954/
https://pubmed.ncbi.nlm.nih.gov/?term=SEKIGUCHI%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=SASAKI%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=SUEYOSHI%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=MAKITA%20K%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636866/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8636866/
https://doi.org/10.1292%2Fjvms.21-0343

