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TOM TAT

Nghién ctru dugc thuc hién nham danh gia su thay ddi cua cac chi tiéu huyét hoc cta bo nhiém
Anaplasma spp. (bién trung) nudi tai huyén Ba Vi, Thanh ph Ha Noi. Két qua phén tich chi s6 huyét
hoc cia 30 mau mau duorng tinh v6i bién trl‘mg cho thiy céc chi s6 héng céu tiéu cau va bach cau co
su thay d01 o rét. Chi so vé luong hong cau (RBC) va so luong huyét sic to (Hb) trong mau giam
manh, sb lu:orng bach cau (WBC) tang, sb luong bach cau lympho va bach cau mono tang trong khi
luong bach cau trung tinh khong thay d01 Ngoai ra, cac chi s6 tiéu cau cua bd mic bénh ciing c6 su bién
d6i bat thuong: PLT, PCT giam va tiéu cau phan bd khong dong déu (PDW tang). Két qua ciia nghién
cuu nay da khéng dinh co s& tién dé cho viéc ung dung xét nghiém cac chi tiéu sinh Iy méu cia bo
trong chan doan, tién luwong va diéu tri bénh bién trung.

Tw khoa: Bién trung, sinh ti€u mau, bo.

Changes in some blood hematological parameters of cows infected with
schistosomiasis in Ba Vi, Ha Noi City
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Nguyen Van Phuong, Nguyen Thi Hoang Yen, Nguyen Thi Hong Chien

SUMMARY

The objective of this study aimed at evaluating the variation of blood biochemical parameters in
cattle that infected with bovine anaplasmosis in Ba Vi, Ha Noi. The result of analyzing 30 positive
blood samples with Anaplasma spp. showed that the biochemical parameters on red blood cells,
white blood cells, platelet cell count and others changed significantly compared to those in the healthy
cattle. Red blood cell count (RBC) and hemoglobin values (Hb) decreased dramatically, white blood
cell count (WBC), lymphocytes and monocytes increased while neutrophils value was remaining
stable. Moreover, biochemical parameters of platelet showed abnormal fluctuation: Platelet count
(PLT) and plateletcrit (PCT) value were low, high-level of platelet distribution width (PDW). The
present results demonstrated that anaplasmosis infection effects to blood biochemical parameters
in cattle, which can be used as reference data for disease diagnosis and further studies on bovine
anaplasmosis.

Keywords: Bovine anaplasmosis, heamatology, cattle.

I. PAT VAN PE Céc bénh do ky sinh tring méu trén vt nudi nhu
) Anaplasmosis hodc Babesiosis luon la mdt trong
nhitng van dé hang dau gay anh hudng t6i ning suat
chan nuoi (Hermann va cs., 2013). Bénh Bién trung
la mot trong nhitng bénh ky sinh tring duong mau
phd bién nhét trén bo, ddc biét 1a cac gidng bo sita
nhéap ndi. Bénh Bién tring do ve truyén xay ra rat phd
bién 1am giam ning suat chin nudi gia stic trén toan
thé giéi (Kocan va cs., 2010; Koncan, 2015). Trén

" Khoa Thu y, Hoc vién Nong nghiép Viét Nam bo, bénh giy ra boi don bao Anaplasma marginale
2 Trung tdm Bao ton dong vat hoang da tai Viét Nam

Viét Nam 1a nudc c¢6 khi hau nhiét déi gio
mua, thoi tiét phi hop phat trién cac nganh nong
nghi¢p, chan nudi thudc ndng nghié€p. Mat khac,
day ciing 1a diéu kién khi hau 1y tuong cho su
phét trién ciia cic loai mam bénh gay hai nhu
virus, vi khuén, ky sinh trung,.. (Kocan, 2000).
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va Anaplasma centrale ky sinh trong mau ctia dong
vét v6i cac biéu hién nhu st cao gian doan, b an,
khong nhai lai, niern mac mat miéng nhot nhat,
hoang dan, bo gy yeu suy kiét. Ngoal ra, nhiing bo
sau khl khéi bénh van tiép tuc la nguoén mang trang,
tiém an nguy co phét tin mam bénh trong ty nhién
(Pham Sy Lang, 2002). Tuy nhién nhting triéu chimg
trén déu dién hinh cho cac bénh do ky sinh tring mau
ndi chung, do d6 khong thé chi chan doan bénh dua
trén tridu chimg 1am sang ma con can dua trén céc
phuong phéap khéac: nhuém giemsa tiéu ban mau va
kiém tra sy hién dién ciia Anaplasma spp. du6i kinh
hién vi, PCR, ELISA. Trén thuc té, phuong phap
x¢ét nghiém dua trén tiéu ban mau dang dugc ung
dung rong rdi nhét do chi phi thap va dé thyuc hién,
tuy nhién nhugc diém la d6 chinh xac phu thudc vao
nhiéu yéu t6: chit lugng mau mau, trinh d6 cua k§
thuét vién va céc sai s6 khac. Mat khac, cac phuong
phép c¢6 do chinh xac cao nhu PCR lai kha tén kém
va doi hoi yéu cau k¥ thuat cao. Trong bai nghién
ctru nay, chiing i tap trung vao sy thay doi ctia chi
tiéu sinh hoa méau trén bo nhiém Anaplasma spp. tir
d6 chan doan bénh cling nhu 1am co so theo ddi hig¢u
qua cua qua trinh diéu tri bénh cho bénh stc.

Khi bi tn cong boi mam bénh hodc cic yéu
td bat loi (stress, chin thuong, virus, vi khuén,..)
co thé dong vat s& khoi dong hé thong phong vé
bao gdm céc phan tng cip (Acute phase response-
APR) (Ganheim va cs., 2007). Trong APR, mau la
mot trong nhitng yéu t6 dugc ghi nhan co su thay
d6i dang ké nhat, dac biét 1a khi co hién tuong
viém, nhiém khuén (El-Ashker va cs., 2014; El-
Sebaei va cs., 2014). Do d6, cac chi tiéu sinh 1y
sinh hoa mau 1a mot trong nhirng cong cu dic lyc
gitp danh gia tinh trang surc khoé cua con vat, tién
luong bénh va gitip theo ddi hiéu qua phac d didu
tri (Stockham va Scott, 2008).

O Viét Nam hién nay chua c6 nhidu nghién ctru
vé cac bénh do ky sinh tring dudng mau va sy
thay d6i ctia cac chi tiéu sinh 1y, sinh hoa mau trén
bo. Trong nghién ciru nay ching toi tién hanh iy
mau xét nghiém mau bo nhiém Anaplasma spp. va
phan tich trong quan sy bién d6i cua cac chi tiéu
mau gilra bo bénh va bo khoé. Tur do [am co so xay
dung cho viéc ing dung két qua xét nghiém sinh
1y, sinh hoa méau trong chan doan va theo ddi diéu
tri bénh Bién trung trén bo.

II. VAT LIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ctru

Nghién ctru gdm 2 phan: (i) Tién hanh ldy mau
mau ¢ bo HF (Holstein Friesian) lai nu6i tai huyén
Ba Vi, Thanh ph Ha Noi thoi gian tir nam 2017-
2019 (ii) Mau méu c6 két qua duong tinh véi Bién
tring dugc tién hanh phan tich chi tiéu sinh 1y mau
bao gém: chi sb hé héng cau, chi sb hé bach cau va
chi sb hé tiéu cau.

2.2. Vit liéu nghién ctru
2.2.1. Dong vit nghién ciru

Nghién ctru & d6i tugng la bo HF (Holstein
Friesian) lai nudi tai huyén Ba Vi (Ha Noi), tudi tir
1 ndm. Thoi gian tr nam 2017-2019.

2.2.2. Mdu nghién ciru

Maiu mau léy tir tinh mach ¢6 bo, l?iy mau mau
vao budi sang trudc khi cho bod an. Cac miu mau
duogc bao quan trong 6ng ¢ chira chat chéng dong
EDTA. Cac mau mau dugc bao quan lanh trong
nhiét d6 4°C - 8°C va van chuyén vé phong phan
tich trong vong 24 gio.

2.3. Phwong phap nghién ciru

Mau mau trude khi phén tich chi tiéu sinh 1y
duoc tién hanh nhuém giemsa. Nhimg miu mau
¢6 két qua dwong tinh véi bién trang va quan sat
lam sang bo ¢6 biéu hién céc triéu chimg bi nhiém
bénh bién trung duoc tién hanh phan tich cac chi
tiéu sinh Iy mau.

Xét nghiém mau: mau mau duong tinh véi
Bién trung dugc kiém tra cac chi sb huyét hoc, két
qua phan tich tw dong v6i may huyét hoc Hema
Screen 18 (xac dinh céac chi tiéu sinh 1y) tai Phong
thi nghiém trong diém cong nghé sinh hoc Thu y,
Hoc vién Nong nghiép Viét Nam .

Xt 1y s6 lidu: két qua nghién ctru dugc tong
hop bang Excel, xir 1y trén phan mém SPSS.

III. KET QUA VA THAO LUAN
3.1. Cac chi s6 hé hong ciu

Tir két qua xét nghiém mau bang phwong phép
nhudém giemsa va dua vao triéu chirng 1am sang,
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chuing t6i x4c dinh duge 30 miu méau bo duong tinh
V6i Anaplasma spp. Mau méau duge xét nghiém danh

gia cac chi s huyét hoc. Tir két qua xét nghiém cac
chi s0 h¢ hong cau, s6 liéu dugc thong ké ¢ bang 1.

Bang 1. Két qua xét nghiém chi s6 hé hong cau cua bo nhiém Anaplasma spp.

Két qua
Chi sb Ponvi Dwongtinh  Chititu  Ghichy GiatriP

(30) binh thwong

Mx+x Mx+x
Sé lwgng hdng cau (RBC) Teral/L 5,53+0,44 7,0240,277 Giadm 0,006
S lwgng huyét séc t6 (Hb) g/dL 3,5+0,65 10,7+0,42 Giam 0,000
Thé tich khbi héng cau (HCT) % 14,9+1,22 30,6+3,65 Giam 0,000
Thé tich trung binh hdng cau (MCV) fL 57+3,45 48,02+5,56 Tang 0,015
Lwong Hb trung binh héng cau (MCH) pg 17,242,52 15,7+3,54 BT 0,731
Nong d6 Hb trung binh hdng cau g/dL 33,5+2,55 34,8+1,88 BT 0,683
Do phan bb héng cdu (RDW-CV) % 16,8+0,76 16,1£1,12 BT 0,607

Bo duong tinh v6i Anaplasma spp. c6 sb luong
héng cau (RBC) dat 5,53+0,44 Tera/L thap hon rit
nhiéu so véi cac ca thé bo am tinh (7,02+0,277).
Anaplasma spp. ky sinh trong hong cau, t6i giai doan
sinh san ching nhan 1én, pha v& hong cau lam hong
cau bi pha huy hang loat (DeVos AJ, 2006). Bén
canh do6, lugng héng cau non méi sinh ra khong du
dap tmg nhu cau co thé dan t6i tinh trang s luong
hong cau & bd mic bénh thip hon han so véi bo binh
thuong (Pham S§ Lang va cs., 2000). Diéu nay ciing
phi hop v6i cac biéu hién bénh Iy ma Nguyén Hiru
Ninh (1980) quan sét trén bo nhiém Bién tring: bo
gﬁy rac, niém mac c¢6 hoang dan, mau loang, nhot
nhat. Ngoai ra, thé tich khdi hong cau (HCT) 1a ty
1¢ phan tram giira khdi hong cau va mau toan phan
trén bo nhiém Anaplasma spp. chi dat 14,9+1,22%;
tuong duong giam con mdt nira so voi bo khong
miéc bénh 30,6+3,65%. Chi s6 thé hién thé tich trung
binh hdng cau (MCV) dugc tinh bang thé tich khdi
héng cau (HCT) chia s lwong hong ciu & nhom
bo mic bénh (57+3,45 fL) cao hon nhom bo khoé
(48,02+5,56 fL). Mat khac, khong ghi nhan sy thay
d6i dang ké ctia mat d6 phan bd hong cau trong mau
(RDW%) ctia ca hai nhom. Két qué trén phi hop véi
két qua nghién ctru cia Pham Sy Lang va Lé Vin
Tao (2002) bo nhiém Bién tring lugng hdng ciu
giam 50% so véi bo khoe, huyét sic to ciing giam
50% so vai bo khoe.

Huyét sic t6 hay Hemoglobin (Hb) 1a mot
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loai protein dac biét tham gia vao qua trinh van
chuyén 0, va CO,cling nhu tao mau do twoi cho
mau (Franklin, 1981). Theo két qua xét nghiém,
s6 lwong huyét sic td trong mau ciia bd nhiém
Anaplasma spp. giam 10 rét (3,5+0,65 g/dL) so
v6i nhom bo khéng méic bénh (10,7+0,42). So
sanh chi s6 vé& luong Hb trung binh trong hdng
ciu (MCH) va néng do Hb trung binh trong hong
cAu ctiia nhém bo méc bénh va nhom bo khoé
khong thdy co su chénh léch dang ké. Nguyén
nhan cua viéc giam huyét sic t6 (Hb) c6 thé t6i tir
viéc té bao hong cau bi pha huy hang loat do ky
sinh trung, tuy nhién chirc nang cia Hemoglobin
trong méau van hoat dong binh thuong, tr do
giai thich cho hién twong mau ctia bo mic
Anaplasmosis thuong c6 mau nhat hon so v6i bo
khoé manh. Két qua nay ciing tuong dong véi két
qua tir nghién ciru vé chi s6 sinh 1y, sinh hoa méau
bo khi nhiém ky sinh tring méau cua Nguyén Hiru
Hung (2014).

3.2. Cac chi s6 hé bach ciu

Bach cau 12 mot loai protein dac biét dugc vi
nhu hang rao bao vé co thé khi c6 cac ddu hiéu
dau tién vé su tan cong cua cac yéu to bat loi
nhu mam bénh, virus, vi sinh vat, chn thuong
hodc phan ung viém (Mary va Shashi, 2010).
Nghién ctru ddi v6i cac miu mau bo duong tinh
v6i Anaplasma spp. cho két qua phan tich cac chi
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s0 hé bach cau cia bo nhiém Anaplasma spp. va

nhom bo binh thudng duoc tong hop & bang 2.

Bang 2. Két qua xét nghiém cac chi s6 hé bach cau ctia bo nhiém Anaplasma spp.

Két qua
Chi sé . Duongtinh  Chitiéu Ghichu  GiatriP
bon vi (30) binh thwéng
Mx+x Mx+x
Sé lwgng bach cau (WBC) GigalL 10,6+0,56 8,4+0,41 Tang 0,003
Sé lwong bach cau trung tinh GigallL 2,9+06 2,8+0,65 BT 0,91
Sé lwong bach cau Lympho GigallL 6,30,82 3,6+1,02 Tang 0,044
Sé lwong bach cau Mono GigalL 1,4+0,26 0,70,06 Tang 0,013

Tt bang 2, bo nhiém Bién tring c6 céc chi
tiéu sinh Iy mau thay ddi 1 rét, dic biét chi tiéu
vé s lugng bach cau. Cu thé, s6 lugng bach ciu
(WBC) nhom bo khong nhiém Bién trung dat
8,4+0,41g/Lthiap hon nhém bo nhidm bénh c6
s6 lugng bach ciu 13 10,6+£0,56 g/L. So sanh s
luong bach cau Lympho va bach cdu Mono cho
thdy hai chi s6 nay cta nhém bo méc bénh cao
hon han so voi nhom bo khoé manh trong khi
khong co sy chénh 1éch déng ké trong sé lugng
bach ciu trung tinh cta hai nhom. Két qua nay
c6 thé duoc giai thich nhu sau: bo nhidm ky sinh
trung dudng mau thi sé luong bach cau ting
do phan mg cia co thé tang sinh bach cau dé
chéng lai mam bénh xam nhép, nhung khi nhiém
0 dang man tinh thi co thé s& dan thich nghi lai
v6i mam bénh (Nguyén Hitu Hung, 2014). Theo
Douglas (2010), s lwong bach cau Mono thudng
tang trong cac trudng hop con vt mic cac bénh
nhu nhi®m khuén man tinh, nhiém Rickettsia dai
ngay, nhiém ndm hodc méc cac bénh do don bao.
Ngoai ra, trong giai doan dau khi co thé méi bi
mam bénh tin cong, co thé s& huy dong lugng
16n cac bach cau trung tinh va dai thuc bao toi
lam chirc niang bt giit va tiéu diét do vay khi
bénh budc vao giai doan man tinh co thé sé
c6 xu hudng san sinh ra nhiéu bach cdu Mono
hon dé dap ng nhu cau thuc bao bao vé co thé
(Douglas, 2010). Mat khac, bach cdu Lympho
luu tra trong cac hach bach huyét co chirc ning
bao vé co thé thong qua mién dich dich thé hay
con goi la khang thé (Michael, 2010). Do vay khi
co thé nhiém Anaplasma spp. & thé man tinh s&
dan hinh thanh khang thé v6i mam bénh va tir d6
s6 luong bach cau Lympho ciing ting 18n.

3.3. Céac chi so hé tiéu cau

Két qua so sanh xét nghiém cac chi s6 hé tiéu
cau giita bo nhiém Bién trung va bo khoé duoc
thong ké trong bang 3.

So sanh sé lugng tiéu cdu (PLT) cua
hai nhém bo cho thidy bo mac bénh Bién
trung cé s6 luong tiéu cau dat 408+88,2
g/L thap hon nhém bo khoé (485+89,03
g/L). Ngoai ra, gia tri thé tich khéi tiéu cau
(PCT%) ctia nhém bo miac bénh ciing giam
(0,287+£0,051% so véi 0,516%0,062%)
trong khi thé tich trung binh tiéu cau
(MPV) lai khong c6 sy chénh Iéch dang
ké gitta hai nhém. Mit khac, d6 phan bd
tiéu cau (PDW%) ctia bo nhidm Anaplasma
spp. dat 5,7+0,376%; cao hon bo khong
nhiém bénh (1,8+0,31%). Tiéu cau la yéu
t6 tham gia vao quéd trinh déng mau cua
co thé dong vat (Bodin, 2005); do vay,
lugng tiéu cau giam ciing s& anh hudng téi
kha ning dong méau cua bénh suc. Két qua
trén phu hop vdi nhan dinh cua Katie va
Durham (2017): cac bénh do ky sinh trung
méu gdy rdi loan chirc ning céc té bao noi
md, tiéu cau va bach cdu. Chirc ning cua
tiéu cau bi suy giam c6 thé dan téi hién
twong mau kho dong, ha huyét ap va dong
mau rai rac trong long mach (disseminated
intravascular coagulation). Piéu nay ciing
phu hop vé6i céac biéu hién bénh 1y cua bo
méc Anaplasmosis: mau lodng, bo giy rac,
niém mac c6 hoang dan, nhot nhat (Nguyén
Htru Ninh, 1980).
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Bang 3. Két qua xét nghiém cac chi s6 hé tiéu cau ctia bo nhiém Anaplasma spp.

Két qua
Chi sé Bon  Duwongtinh  Chisé Ghichu  GiatriP
vi (30) binh thwdng
Mx+x Mx+x
S6 lwong tiéu cau (PLT) GigallL 408+88,2 485+89,03 Giam 0,541
Thé tich trung binh tiéu cau (MPV) fL 7,16+1,02 6,8+1,31 BT 0,829
Thé tich khéi tiéu cau (PCT) % 0,287+0,051  0,516+0,062 Giam 0,006
D6 phan bé tiéu cau (PDW) % 5,7+0,376 1,8+0,31 Tang 0,000

Nghién ctru chi s6 huyét hoc cua 30 ca thé bo
duong tinh voi Anaplasma spp. da ch1 ra sy thay
dbi o ret cua cac chi so Ve hdng cau, tiéu cau va
bach cau khi con vat mic bénh. Két qua nghién
ctru cua chung t6i cho thdy cic mau nhiém bién
trung c6 chi s6 vé luong hong cau (RBC) va sb
luong huyét sic t6 (Hb) trong mau giam manh,
diéu nay la nguyén nhan gay ra cac biéu hién thiéu
mau (ni€ém mac nhgt nhat, mau loang,..). Mat
khac, s6 lugng bach cau (WBC) ting cing voi sb
luong bach cdu Lympho va bach ciu Mono ting
trong khi lugng bach ciu trung tinh khong thay
d6i. Két qua trén giai thich cho su xuat hién cua
cac tridu chimg 1am sang va qua trinh dién bién
cua bénh Bién trung: s6t cao kéo dai, hach 1am ba
sung, con vat gay 6m, suy nhuoc,.. (Nguyén Hiru
Ninh va Nguyén Ngoc Canh, 1963). Khi co thé
bénh stc bi Anaplasma spp. tin cong thé cp tinh,
s6 lugng bach cau ting 1én do phan tng tu vé clia
co thé chéng lai mdm bénh (chu yéu la su hoat
dong cta bach cau trung tinh) di cing 1a biéu hién
s6t cao. Tuy nhién khi tinh trang nay kéo dai, sb
luong bach cau trung tinh s€ trd lai muc on dinh
thay vao d6 la su tang 1én cua bach ciu Lympho
va bach cau Mono gitip co thé dan thich nghi va
tao mién dich voi ky sinh tring & giai doan man
tinh. Quan diém trén tuong ty v6i nghién ctru vé
bénh Bién tring da dugc cong bd (Pham Sy Ling,
2002). Ngoai ra, khi theo ddi chi s6 vé tiéu cﬁu trén
bo nhlern Anaplasma spp. chung to1 thay rang chi
s tiéu cdu ctia cac mau nay déu co sy bién dbi bat
thuong: PLT, PCT giam va tiéu cau phan bb khong
ddng déu (PDW ting). Tiéu ciu dong vai tro rat
quan trong trong qué trinh dong méu, tai tao t& bao
va tham gia vao phan tmg viém ciia co thé dong vat
(Klinger, 2002), do d6 khi luong tiéu cau trong
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mau giam s€ gay ra hién tugng mau khé dong
twong ty nhu biéu hién ctia bo nhiém Bién trung.

Nhu vay, nghién ciru cia ching t6i budc dau
da cho thay su thay d6i cua cac chi tiéu sinh ly
mau ctia bo nhiém Anaplasma spp. so v6i bo binh
thuong va chi ra méi lién hé tuong quan giita cac
triéu ching lam sang dién hinh cua bénh v6i su
bién dong ciia céc chi tiéu mau. Tir d6 khang dinh
co so tién d& cho viéc ung dung xét nghiém céc
chi tiéu sinh 1y méau cta bo trong chin dodn, tién
luong va diéu tri bénh Bién trung.

IV. KET LUAN

O bo dwong tinh v6i Anaplasma spp., s lugng
hdng cau giam con 5,53+0,44 Tera/L; ham lugng
hong cau (Hb) giam con 3,5+0,65 g/dL; thé tich
khdi hong cau (HCT) giam con 14,9+1,22%. S6
luong bach cau (WBC) tang 1én 10,6+0,56 Giga/L;
s6 luong bach cau Lympho ting 1én cao 6,3+0,83
Giga/l; sb luong bach cau Mono tang caol,4+0,26
Giga/l. S tiéu cau giam con 408+88,2 g/L; thé
tich khdi tiéu cau (PCT) giam con 0,287+0,051%.
Trong khi thé tich trung binh tiéu cau (MPV) lai
khong c6 su chénh 1éch. Mat khac, do phan b tiéu
ciu (PDW%) tang 1én 5,7+0,376%.

TAI LIEU THAM KHAO

1. Bodin S, Soulet C, Tronchere H et al., 2005.
Integrin - dependent interaction of lipid rafts
with the actin cytoskeleton in activated human
platelets. J Cell Sci; 118 : 759 — 769

2. DeVos Al, Brock R, Molly JB, 2006. Tick borne
diseases of cattle in: Australian and New Zealand
Standard Diagnostic Procedures. Sub Committee
on Animal Health Laboratory Standards, pp 1-29.



KHOA HOC KY THUAT THU Y TAP XXIX SO 5 - 2022

3. Douglas J. Weiss and Cleverson D.Souza,
2010. Monocytes and Macrophages and Their
Disorders, Schalm’s Veterinary Hematology,
6" edition, Chap 45: 298-306.

4. Eckersall PD, 2007. Acute phase proteins
as monitoring tools in farm animals. /3th
Intertional Conference Production Diseases in
Farm Animals. July 29th - August 4th, Leipzig,
Germany.

5. El-Ashker M, Salama M, Rizk A, El-
Boshy M., 2014. The use of inflammatory
markers as a prognostic aid for trau- matic
reticuloperitonitis in water buffalo (Bubalus
buba- lis). Veterinarni Medicina 59, 239-246.

6. El-Sebaei M, El-Ashker M, El-Boshy M.,
2014. The role of acute phase cytokines in the
recovery and disease pro- gress of Theileria
annulata-infected cattle. Comparative Clinical
Pathology 23, 1497-1502.

7. Franklin Bunn H, 1981. Evolution of
mammalian hemoglobin function. The Journal
of The American Society of Hematology. Vol.
58, No.2, 189-197.

8. Ganheim C, Alenius S, Persson WK, 2007.
Acute phase proteins as indicators of calf herd
health. Vet J, 173, 645-651.

9. Hermann Eduardo Gonzalez Graul, Nilton
Azevedo da Cunha Filho, Felipe Geraldo
Pappen, Nara Amélia da Rosa Farias, 2013.
Transplacental transmission of Anaplasma
marginale in beef cattle chronically infected
in southern Brazil, Rev. Bras. Parasitol. Vet.,
Jaboticabal, v.22,n. 2, p. 189-193, abr.-jun.

10.Katie M. Boes, Amy C. Durham, 2017.
Bone marrow, blood cells, and the lymphoid/
lymphatic  system. Pathologic Basis of
Veterinary Disease (Sixth Edition), chap 13.

11.Kocan Katherine M et al., 2010. The natural
history of Anaplasma marginale. Veterinary
Parasitology 167(2): 95-107.

12.Kocan KM, Blouin EF, 2000. Barbet AF.
Anaplasmosis control. Past, present, and
future. Ann N Y Acad Sci. 916:501-9.

13.Kocan KM, de la Fuente J, Cabezas-Cruz A,

2015. The genus Anaplasma: new challenges
after reclassification. Rev Sci Tech. 34: 577-
586.

14.Mary B. Nabity and Shashi kumar ramaiah,
2010. Neutrophil structure and biochemistry,
Schalm’s Veterinary Hematology, 6" edition,
Chap 40: 263-267.

15.Matthias H F Klinger, Wolfgang Jelkmann,
2002. Role of blood platelets in infection and
inflammation. Journal of interferon & cytokine
research 22:913-

16.Micheel J.Day, 2010. Biology of lymphocytes
and plasma cells. Schalm’s Veterinary
Hematology, 6™ edition, Chap 51: 358-366.

17.Murata H, Shimada N, Yoshioka M, 2004.
Current research on acute phase proteins in
veterinary diagnosis: An overview. Vet J,
168, 28-40.

18.Nguyén Hiru Hung, Nguyén Ho Bao Tran va
Nguyén Huynh Nhur, 2014. Khéo sét tinh hinh
nhiém ky sinh tring dudng mau trén bo & hai
huyén Tri Tén va Tinh Bién tinh An Giang va
thir nghiém diéu tri. T ap chi Khoa hoc Truong
Pai hoc Can Tho S6 chuyén dé: Nong nghiép
(2): 79-83

19.Nguyén Hitu Ninh, 1980. Bénh huyét bao
tir trimg & dan bo sita lang trdng den, tuyén
tdp cdac coéng trinh nghién cvuu khoa hoc ky
thudt nong nghiép. Nxb Nong Nghiép, 1980,
T464-469

20.Pham Sy Lang va Lé Van Tao, 2002. Huong
dan phong tri bénh ky sinh trung, bénh ngi
khoa va nhiéem déoc o bo sita. Nxb Nong
nghi¢p Ha Noi.

21.Pham Sy Lang va Phan Dich Lan, 2000. Bénh
thuong gap ¢ bo sita Viét Nam va ky thudt
phong tri. Nxb Nong nghiép, Ha Noi

22.Stockham SL, Scott MA, 2008. Fundamentals

of veterinary clinical pathology. 2nd ed. Ames
(IA): Blackwell Publishing, Iowa, USA.

Ngay nhan 20-9-2021

Ngay phan bién 23-11-2021
Ngay dang 1-7-2022

71



