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TIM HIEU SU BIEN PONG CUA CAC YEU TO MIEN DICH
KHONG DAC HIEU TREN CA TRA (PANGASIANODON
HYPOPHTHALMUS) NHIEM VI KHUAN EDWARDSIELLA
ICTALURI

Nguyén Thi Thity Liéu', Bui Thi Bich H&ngl va Bang Thi Hoang Oanh’
ABSTRACT

This study aimed to evaluate the difference in haematological parameters and ability to
kill bacteria of serum from infected fish by Edwardsiella ictaluri. Diseased fish were
collected from intensive ponds in Soc Trang, Hau Giang and Cantho provinces. There
were 57 samples collected from 5 ponds, comprised of 31 diseased and 26 healthy
samples. Twenty four bacterial isolates were obtained in which 23 isolates were identified
as Edwardsiella ictaluri from 31 diseased specimens. Results from haematological
analysis revealed a significant reduction (p<0,05) in total number of red blood cell and
it was observed a number of multiple as well as no nucleic cells in diseased fish. The
number of neutrophils increased but thrombocyte, monocytes and the total number of
white blood cells decreased significantly (p<0,05) in infected fish. The ability to kill
bacteria in serum of diseased fish was higher than in healthy fish.

Keywords: Edwardsiella ictaluri, Pangasianodon hypophthalmus, haematology,
immune response

Title: Study on the changes in non-specific inmune parameters from striped catfish
(Pangasianodon hypophthalmus) infected by Edwardsiella ictaluri

TOM TAT

Pé tdi dwoc thuc hién voi muc tiéu danh gia sw bién dong vé huyét hoc va kha nang diét
khudn ciia huyét thanh trén cd tra nhiém bénh mi gan. Ca tra c¢é ddu hiéu bénh mi gan
dwoc thu tai cdc ao nudi cd tra giong tham canh thugc cdc tinh Séc Trang, Hau Giang,
Cén Tho. Cé 57 mau dwoc thu & 5 ao, trong do co 31 méu cd bénh va 26 mau cé khée.
Phan lap, dinh danh dwoc 23/24 dong la E. ictaluri. Két quad phan tich cdc chi tiéu huyét
hoc cho thay s6 lwong hong cau giam manh & ca bi bénh mu gan (p<0,05), dong thoi ¢é
sw xudt hién cua hong cau nhiéu nhén va hong cau khong nhan. Bach cau trung tinh tang
trong khi tiéu cau va té bao lympho va tong leong bach cau lai giam c6 y nghia thong ké
(p<0,05) trén ca bénh. Kha nang diét khudn ciia huyét thanh cé bénh cao hon cd khée.

Tir khéa: Edwardsiella ictaluri, Pangasianodon hypophthalmus, huyét hoc, mién dich

1 GIOI THIEU

Nuodi trong thiy san dang timg budc trd thanh nganh san xuat hang hoa chu lyc va
¢6 vi tri quan trong trong nén kinh té. Nudi va ché bién xuit khau ca da tron ma
ddc biét ca tra (Pangasianodon hypophthalmus) la thé manh thir hai cua kinh té
thiy san dong bang song Ciru Long sau tom st. Thoi gian qua nho thi truong xuat
khau ngay cang rong ma, ki thuat nuéi tién tién ap dung vao qui trinh san xuét ca
da tron tham canh qua hinh thirc nuéi ao dam thay cho phuong phap nudi 16ng bé
nén dién tich, san luong ting nhanh. Thé nhung, mdi truong nudi ngay cang bicu
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hién xdu két hop vdi viée nudi cé tra phat trién nhanh khong theo quy hoach.
Luong chit hitu co thai truc tiép ra méi truong 1a rat 16n so véi nudi cac dbi tuong
thuy san khac. Do d6 bénh trén ca tra nu6i hién nay xdy ra ngdy cang nhiéu, dién
bién ngay cang phtc tap dang la van dé quan tdm hang du ciia ngudi nudi ca va
ca cac nha chuyén mon. Cac bénh thuong gip trén ca tra nhu: bénh do ky sinh
trang, vi khuan, virat, bénh do moi truong, dinh dudng...trong d6 bénh mu gan
hay con goi la gan thdn mu do vi khuan Edwardsiella ictaluri gy ra dang rat pho
bién, anh huong 16n dén giai doan cé huong, ca gidng va ca ca nudi thuong phim
V6i ti 1& chét cao co thé dén 90%, giy thiét hai 16n cho ngudi nudi (T Thanh
Dung et al., 2004). Da c6 rat nhiéu tac gia nghién ctru vé dic diém sinh hoa, kha
ning gy bénh ciing nhu sy dé khang thudc cua vi khuan E. ictaluri trén c4 da tron
no6i chung va ca tra noi riéng nhung van chua c6 nhiéu nghién ctru vé su bién doi
huyét hoc trén cé tra bi gan than mu. Trong béo cao nay cac yéu t6 mién dich
khong dac hi€u trén ca tra nudi trong ao bi bénh mu gan gom su bién dong Ve
huyét hoc va kha nang diét khuan cua huyét thanh dugc tim hiéu nham cung cip
co s6 khoa hoc cho cac nghién ciru phong bénh vi khuan & ca tra.

2 PHUONG PHAP NGHIEN CcUU
Vit liéu

Mau c4 tra gibng duogc thu tir thang 01/2008 dén thang 05/2008 tai cac cac diém
nudi ¢4 tra & Soc Trang, Hau Giang, Can Tho. Trudc khi tién hanh thu mau, nhiing
thong tin tong quan co ban vé ao thu mau nhu giai doan cua ca, mat dé nudi, cach
cham soc va quan 1y ao nudi dugc ghi nhan lai. MB3i 1an thu 10 con/ ao, trong do co
5 ca khée va ca bénh.

Mau mau ca dugc thu va phan lap vi khuan tai hién truong. MaAu dugc trai trén
lame va ¢ dinh trong methanol. Sau d6 nhuém mau trong dung dich Natt &
Herrick (pha loang mau 200 1an) Phan mau con lai s€ dugc cho vao 6ng eppendorf
(da tiét trung). Ca sau khi ldy miu mau dugc giai phau lay mau bénh pham trén
than cy 1én dia thach TSA (Tripticase soy agar). Tru6c khi tién hanh, do chiéu dai
ca, can trong lugng, ghi nhén cac déu hiéu bén ngoai. Sir dung con 70° tiét trung
bén ngoai co thé ca, lau sach chat nhay trén da ca, dung kéo tiét tring dé giai phau
c4. Kiém tra toan bd cac co quan ndi tang, ghi nhan nhimg dau hiéu bat thuong
hodc cac dau hiéu bénh ly nhu mau sac, hinh dang va nhimg bién dbi trén gan,
than, ty tang. Dung dao md rach mot duong nho trén than. Dit que ciy da tiét
trung vao noi vua rach, xoay nhe dé 15y mau bénh phérn va céy Ién mat thach
TSA. Tét ca cac mau s& dugc bao quan trong thung da dé chuyén vé phong
thi nghiém.

Sau 48 git ghi nhan hinh dang, mau sic cia khuén lac trén dia TSA. Néu dia cdy
chua thuan tién hanh tach rong dén khi dat duoc khuén lac déng dang va roi. Vi
khuan duoc dinh danh qua céc chi tiéu: nhudém gram, phan ung oxidase, catalase,
tinh di dong, phan ung decarboxylase, kha niang lén men va oxi héa duong
glucose, kha nang sinh indole, kha nang sinh H,S.
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Pinh lwong hong cau (Natt & Herrick, 1952)

10ul mau dugc cho vao 6ng nghiém nhya c6 chira 1990ul dung dich Natt &
Herrick. Lic nhe cho déu 6ng nghiém. Mat do héng clu dugc xac dinh béng buéng
dém hong ciu thong qua su quan sat dudi kinh hién vi quang hoc (40X). Pau tién
xem & vat kinh 10X, dinh vi 5 ving dém (vung ky hiéu chir C), dua vao gitra thi
truong, chuyén sang vat kinh 40X. Mat do hong cau duoc tinh theo cong thirc:
C x 10 x 5 x 200 (tb/mm”) véi C 1a tong s6 hong cau trén 5 ving dém.

Pinh lrgng va dinh loai cic té bao bach cau

Mau mau di dugc ¢ dinh trén lame duge nhudm bang dung dich nhuém Wright &
Giemsa (Chinabut et al., 1991). Theo thir tuy nhu sau: (1) nhu¢m véi dung dich
Wright trong 3-5 phtt; (2) ngadm trong dung dich pH 6,2 — 6,8 trong 5 -6 pht; (3)
nhudm vdi dung dich Giemsa trong 20 — 30 phut; (4) ngdm trong dung dich pH 6,2
trong 15 — 30 phut; va (5) rira sach lai bang nudc cat, d& mau kho tu nhién va doc
mau. Quan sat dudi kinh hién vi & vat kinh X100. Dinh loai cac t& bao mau theo
Chinabut ef al. (1991).

Téng bach cau (TBC) (Hrubec et al., 2000)

Dém téng sb hong cau va bach cau trén 1.500 té bao trén mau nhudm. Téng bach
cau duogc xac dinh bang cong thuc: TBC (tb/mm*) = (s6 bach ciu x mat do hong
cau trén budng dém)/sd hong cau trén mau

Tirng loai bach ciu (Hrubec et al., 2000)

Pém t6n~g s6 bach cau bang 200 té bao. Mat do timg loai bach cau (tb/mm’) = (sb
lwong moi loai BC x mat ¢6 TBC)/200

Phwong phap xic dinh kha ning diét khuin ciia huyét thanh (Phuong et al.,
2007)

Luong mau trir trong eppendorf sau khi dem vé phong thi nghiém tién hanh ly tim
v6i toe do 1.300 vong trong 4 phut. Rut 14y phan huyét thanh (dich trong) bén trén
cho vao 1 eppendorf khac (da thanh tring) va trir & -80°C cho dén khi phan tich.
Pha lodng huyét thanh 10 lan trong nudc mudi sinh 1y khi st dung. Cho 100ul
dung dich huyét thanh vao cac giéng trir control va blank thi cho NB. Vi khuan
duoc nudi tang sinh 48h trong nutrient broth (NB) ¢ 28°C va pha loang dén mat do
10%cfu/ml. 30ul vi khuén duoc cho vao cac giéng trir blank cho bang NB (TSB). U
qua dém ¢ 28°C. Sau d6 cho 10ul MTT (Smg/ml nude cat) vao cac gieng, lic
trong 15 gidy thi doc ¢ budce song 600nm bang may microplate reader. Phan trim
vi khuan séng sot dugc tinh bang cong thic:

PSA = ((ODsample - ODblank)/(ODcontrol - ODblank)) x 100.

Té} ca cac sb lidu dugc xu ly bang phan mém Microsoft Excel v6i phép xir 1y
thong k&é ANOVA 1 nhén t6 & mtrc y nghia 0,05%.
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3 KET QUA VA THAO LUAN

Tong s mau thu 1a 57 mau trong 5 ao (giam so voi phuong phap nghién ciu 1 ao
do diéu kién khach quan vé thoi gian thu miu). Trong d6 ¢6 26 mau ca khoe va 31
mau ¢4 c6 biéu hién bénh mu gan.

3.1 Déu hi¢u bén ngoai

Cé bénh ndi trén mit nudc, boi 1o do cap me, mau sac nhot nhat, gidm an. Trén co
the ¢6 nhirng dom xuat huyét & mém, cac gdc vi, nap mang, hau moén, mang mau
sdc nhat, bung chudng to, d6i khi c6 hién tugng mét 16i (Hinh 1a).

(@) (b)

Hinh 1: (a) D4u hiéu bén ngoai c4 tra bi bénh gan thin mi Cac dam xuét huyét; (b) Xoang
ndi quan ca tra bi gan than mi

3.2 Déu hi¢u bén trong xoang ndi quan

Ca bénh da day truéng hoi, mach mau truong to, gan mau sdc nhat, than sung, co
dich 16ng hoi d6 bén trong xoang ndi quan. Trén gan, than, ty tang c6 nhimg dom
nho mau trang duc kich ¢& khong déu (duong kinh khoang 1-3 mm) (Hinh 1b).
Doi khi ¢6 hién twong nhiing than ¢ ca bénh ning. C4 mdi chdm bénh chi thiy
xuét hién nhitng ddm trang trén than.

3.3 Két qua phan lap dinh danh vi khuin

Phan 1ap dugc 24 dong vi khuan tir 31 mau c4 bénh. Khuan lac c6 dang tron, tréng
duc, ria c6 dang khong d@)ng nhét, hoi nho va phat trién cham trén moi truong TSA
sau 48 gid. Két qua kiém tra c6 95,8% (23/24 dong) dong cho két qua dwong tinh
véi catalase, ornithin, lysin, c6 kha nang lén men va oxy hdéa duong glucose,
khong c6 kha ning sinh indol, H,S, am tinh véi oxidase, arginin va di dong yéu. Vi
khudn déu c6 dang hinh que va gram 4m. Két qua dinh danh x4c dinh c6 23 dong
thudc 14 E. ictaluri, két qua nay twong tu véi nghién ciru ciia Hawke ef al. (1998).
Tac gia cling dinh danh E. ictaluri dya trén cac phan ung sinh hoa nhu trén. Ngoai
ra, Inglis et al. (1994), Baxa et al. (1991), Plumb (1989) ciing cho két qua tuong ty
vO1 cac chi tiéu d6 khi dinh danh E. ictaluri.

3.4 Két qua dinh loai va dinh lwong cic té bao mau
Hﬁng ciu

Ket qua dinh lugng cho thdy su khac biét c6 ¥ nghia théng ké (p<0,05) rd rét trong
s6 luong hong ciu ¢ ca benh va ca khoe. Trén ca khoe s6 lugng hong cau trung
binh vao khoang 2,05x10 té bao/mm’ , nhung & cd bénh chi con 0,75)(106 té
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bao/mm’, giam dén 2,73 1an (63,4%) so v6i ca khoe (Hinh 2). Két qua nay tuong
tu v&i bao cdo cia Phan Thi Hung (2004), Pham Thanh Huong (2006) trén ca tra
bi bénh vang da, ngoai ra ciing giéng véi nghién ctru ctia Benli & Yildiz (2004)
trén ca ré phi Oreochromis niloticus nhiém E. tarda.
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g b 1500000 -
o 8
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1000000 - 6
0,75x10
500000
0 ; , Tinh trang ca
Ca khoe Ca bénh

Hinh 2: Biéu d6 sy thay ddi s6 lwong hdng ciu & ca khoe va ca bénh mii gan

Bén canh nhiing thay d6i vé s6 lugng con ghi nhan dugc nhitng bién dbi bat
thuong vé hinh dang hong cau & ca bénh 13 ¢6 su xuat hién cta nhitng hong cau
khong nhan va hdng ciu nhiéu nhan (Hinh 3a va 3b). Theo Hibiya (1982), duéi
diéu kién sinh 1y thay d6i xuét hién nhitng hdng cdu khong nhan ¢ mau ngoai vi,
n6 bit mau twong tw nhu hong cau truong thanh, hinh dang kha tron va kich ¢&
khoang % hong cau truong thanh, va d6i khi xudt hién di thuong & nhan hong cau
truong thanh dan dén sy phan chia nhéan thanh 2-3 phan. Smith (1968) & Kawatsu
(1975) ciing dd ghi nhan hién tuong nay trén c4 hdi (trich din boi Hibiya, 1982).

(a) (b)

Hinh 3: (a) Hong ciu hai nhan; (b) Héng cAu khong nhin

Bach ciu
C6 4 loai bach cau dugc quan sat gém: lympho, bach cau trung tinh, bach cu don
nhén va ti€u cau, khong tim thay bach cau toan tinh va bach cau kiém tinh. Hinh
dang cua cac loai bach cau khong c6 sy khac biét gilta ca khoe va ca bénh
(Hinh 4).
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(d)

Hinh 4: (a) Lympho nh(”)”(SL‘), lympho l6m (LL); (b): Bach cu trung tinh; (c)
Tieu cau; (d) Bach cau don nhén
Két qua dinh lugng tdng bach ciu & ca khoe 14 9,2x10" t& bao/mm’, con & ca bénh
1a 3,9x10" té bao/mm’ (giam 2,37 1an), t& bao lympho giam 3,15 lan, tiéu cau giam
3,47 lan. Tuy nhién, ) luwgng bach ciu don nhan va bach ciu trung tinh & ca bénh
lai ting. Qua xir 1y thong ké thi cac su bién dbi nay déu khac biét co ¥ nghia
(p<0,05). Chi riéng bach cau don nhan cho két qua khong co su khéc biét thong ké
nhung & ca bénh sb luvong van cao hon ca khoe dén 1,84 1an (Bang 1 va Hinh 5).

Bing 1: Sw bién ddi s6 lwgng cac loai bach ciu & ca khée va c4 bénh

Chi tiéu (x10°/mm°) C4 khoe C4 bénh
Téng bach cau 91,76* + 51,7 38,68° +39.8
Lympho 70,78% +44,8 22,49 +27,5
Bach ciu trung tinh 2,19* £2.8 6,32° £43
Bach cau don nhan 2,72° £3.,6 501° £4,1
Tiéu cAu 15,69° +15,4 452" £ 10,4

Gid tri thé hién trén bang la gid tri trung binh va d¢ léch chudn

Cic gid tri trong ciing 1 hang c6 cdc chir cdi khéc nhau thi khdc biét ¢6 Y nghia théng ké (p<0,05).
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Hinh 5: Su bién doi so lwgng cac loai bach cau ¢ ca khée va ca bénh

Trong 31 mau ca bénh thu dugc chi co khoang 7 miu c6 lugng tong bach cau ting
s0 vdi ca khoe (chiém 22 ,5%) nhung tang khong dang ké. Theo Hibiya (1982) mau
rat d& bi ton thuong boi mam bénh trén ca va sy anh hudng do6 c6 thé thay dbi theo
loai. Khi c4 bénh ning, than sung ddong thoi bi nhiing do sung huyét mot phan co
thé do tich tu nudc trong than ma khong thé dao thai duge do hé thdng tiéu cau
than va 6ng than bi huy hoai. Két qua thén bi hoai tir mét chirc nang chu yéu nhu 1a
bai tiét chat thai trong qua trinh trao d6i chat, qua trinh trao d6i chat dic biét ting
manh khi co thé ¢ sy viém nhidém do huy dong céc to chue nham dao thai cic tac
nhan gy bénh nhu tang cudng san sinh cac loai bach cau va dai thuc bao. Ngoai ra
mé tao mau ndm xen k& vdi cac té bao k& va cac té bao noi tiét cua than clng bi
huy hoai lam cho mau trong co thé bi glam sut. Ty tang bi hoai tir din den mat kha
nang tao hong cau va pha huy hong cau gia ciing nhu khong thé san xuat céc té bao
lympho va bach cdu, md tao mau bj pha huy lam mét chtrc ning cung cap mau cho
co thé (Nguyen Qudc Thinh, 2002) Pay chinh 1a nguyén nhan lam cho s6 luong
hong cau va tong bach cau déu giam. Theo nghién ctru cia Ranzani-Paiva (2004),
sO luong tiéu cau cling giam nhanh khi c6 sy xuét hién cua vi khudn trong céc
to chirc.

Ngoai ra ca cling nhay cam véi su tac dong do méi truong giy ra nhu céc loai chat
doc, chat thai cong nghiép, thudc trir sau va cdc tac nhan khac. Trong mau va dich
gian bao, vi khuan gap phai mot hang rao rat quan trong trong co ché bao vé khong
dic hiéu do 1a cac té bao thuc bao gom ¢6 bach cau trung tinh va céc dai thyc bao
(Vi Triéu An, 2003), do do6 khi bi vi khuan tan cong, hé mién dich khong dic hiéu
clia ¢4 hoat dong 1am cho s6 lugng cac té bao nay ting nhanh chéng. Ngoai ra,
Omoregle (1998) ciing da nhan manh vai tro ctia thong sb té bao ‘mau trong viéc
danh gia tinh trang strc khoe cua c4, sy thay dbi cua nhitng thong sb nay s& biéu thi
cho nhitng bién d6i bat thuong trén ca trudc khi dan dén biéu hién bén ngoai (trich
dan béi Gabriel et al., 2004).
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Bén canh sy thay ddi vé sb lugng bach cAu, trén nhitng lame nhuém mau mau cua
c4 bénh con xut hién nhimg ving tap trung rat nhiéu vi khuan (hinh 6). Tai nhimng
vi tri tap trung nhiéu vi khudn céc té bao mau thuong bit mau khong tot va kho
phan loai dugc. Pong thoi con co sy xudt hién cua nhimng dai thuc bao chua vi
khuan. Myyazaki & Plumb (1985) (trich dan bai Inglis et al., 1994) va Crumlish et
al. (2000) cting c6 bao cao vé sy hién dién cua vi khuan trong dai thyc bao. DBay
chinh 1a phan tng mién dich bao vé co thé cua ca khi c6 mam bénh xam nhap. Kha
nang thuc bao cua dai thyc bao 16n hon rat nhiéu so v&i bach ciu trung tinh, moi
dai thuc bao c6 kha niang thuc bao 100 vi khuan, hong cau gia, bach cau da chét,
ky sinh trung va mé hoai tu (Trén Lién Minh, 2004, trich dan bsi Pham Thanh
Huong, 2006). Tuy nhién, khi s6 luong vi khuén ton tai trong co thé qué 16n, heé
mién dich cua ca s& b ton thuong lam ca khong thé chdng chiu dugc v6i mam
bénh (Crumlish et al., 2000) dong thoi kha nang thuc bao ciing s€ giam khi doc luc
ctia vi khuén cang cao (Vi Triéu An, 2003), két qua dan dén sy nhidm tring mau,
lam giam stc dé khang cua co thé va gy chét cho ca.

(a) (b)
Hinh 6: (a) Vi khuin trong mau c4; (b) Pai thue bao chira vi khuin
3.5 Khi ning diét khuin ciia huyét thanh
Chon ngau nhién 4 miu huyét thanh cta ca khoe va 4 mau huyét thanh ciia ca bénh
de tién hanh do kha nang di¢t khuan cuia huyet thanh véi 3 chung vi khuan Al, S2,
T4. B0 tri cac mau vao dia 96 giéng.

Biéng 2: Phén trim vi khuén séng sét sau khi twong tac véi huyét thanh

Chﬁng K1 K2 K3 K4 B] B2 B3 B4
Al 77,8 538,4 848,5 4545 1123,2 408,1 160,6 1919
S2 83,0 376,3 578,5  268,1 765,2 2378 14,1 16,3

T4 513,6 802,3 1046,3  778,0 546,9 6972 334,5 360,5
K2 huyét thanh cé khée 1 By: huyét thanh cé bénh 1 A1, 82, T4: Tén céc chimng vi khudn

Ko: huyét thanh cd khée 2 B,: huyét thanh cd bénh 2

K;: huyét thanh cd khée 3 Bs: huyét thanh ca bénh 3

K2 huyét thanh cé khée 4 B,: huyét thanh ca bénh 4
Két qua c6 77,8% vi khuan thudc ching Al con séng sot sau khi twong tac véi
huyét thanh cta ca khoe 1 (K;), 83% vi khuan thudc chiung S2 séng st sau khi
tuong tac voi huyét thanh ca khoe (K;) 14,1% vi khuén thudc chung S2 con song
sot sau khi turong tac v6i huyét thanh cia ca bénh 3 (Bs) va 16,3% vi khuan thudc
chung S2 con séng soOt sau khi tuwong tac voi huyét thanh ctia ca bénh 4 (By), va &
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cac giéng con lai vi khuan déu phat trién qua mic. Pidu nay c6 thé do huyét thanh
& cac giéng d6 da hoat dong khong manh trong viéc tiéu diét vi khuan vi huyét
thanh da duogc trtr kha 1au trong ta -80°C, déng thoi doc luc cua vi khuén lai cao.
Két qua diét khuén coa huyét thanh c4 khoe 1, c4 bénh 3 va c4 bénh 4 lan lugt ddi
v6i cac ching Al va S2 cho thdy kha ning diét khudn cia ca bénh cao hon 4 khoe.

4 KET LUAN

Phén lap duoc 24 dong vi khuén tir than coa ca tra bi gan than mu trong do6 c¢6 23
dong dinh danh 13 E. ictaluri. C6 su thay doi rd rét vé sb luong céac te bao mau
gilta ca tra khoe va ca tra bi mi gan. Pac biét con ghi nhén dugc sy xuét hién cta
héng cau da nhan va hong cau khong nhan. Ngoai ra, sy sut giam cia téng bach
cu O ca bénh ciing 1a mot ddu hiéu dang luu y, trong d6 té bao lympho cua ca
bénh giam 3,15 lan so véi ca khoe. Tuy té bao bach cau trung tinh va bach cau don
nhan ¢ ca bénh lai tang 1én ¢ y nghia. Su thay ddi nay biéu thi cho phan g bao
vé khong dic hiéu cua ca khi bi mam bénh tin cong. Thong qua phan tram song
sot ctia vi khudn sau khi cho twong tic v6i huyét thanh nhan thay huyét thanh ctia
ca bénh c6 kha nang diét khuén cao hon ca khoe.
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