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LOI CAM DOAN
T6i xin cam két luan an duoc hoan thanh dua trén cac két qua nghién ctru
do t6i thuc hién. TAt ca cac sb liéu va két qua dugc trinh bay trong luan 4n hoan
toan trung thue, chua timg dugce tac gia khac cong bd trude diy va chua duge
dung cho bat ctr luan 4n cung cap nao khac.
Can Tho, ngdy  thdng ndm 2016

Tac gia

NGUYEN THI THU HANG
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Tho, Ban Cht nhi¢m Khoa Thuy san, B§ mon Bénh hoc Thuy san - Khoa Thuy
san, Phong Dao tao, Phong Quan 1y Khoa hoc va Phong Tai vy Truong Pai hoc
Can Tho d3 tao moi diéu kién cho t6i dugc thuc hién chuong trinh Nghién ctru

sinh trong nhitng nam qua.

T6i xin tran trong va bay to long biét on sdu sic dén C6 hudng dan
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Minh Pirc d3 huéng din chuyén dé nghién ciru. Pic biét, trong qua trinh nghién
ctru va thuc hién luan an, t6i da nhan dugc nhiing 161 khuyén, nhitng kinh
nghiém qui bau va su gitp d& nhiét tinh vé mit chuyén mén tir PGs.Ts. Ping
Thi Hoang Oanh. Bén canh d6 con c6 su gitip d& ciia PGs.Ts Nguyén Vin Cong

cho phép st dung may chup hinh kinh hién vi dién tir cia Khoa Méi Trudng.

Xin chan thanh cam on tap thé qui Théy/Cé thudéc BO mon Bénh hoc
Thuy san - Khoa Thuy san da tao moi diéu kién thuén loi, giup do va dong vién
t61 hoan thanh luan an nay. Hon nira, két qua cua ludn an cling nho vao su dong
gop khong nho cua cac em sinh vién Luu Truong Hung va Phan Kim Vang
(Bénh hoc Thuy san K34), Nguyén Trong Nghia (Bénh hoc Thuy san K35),
Nguyén Long An, Tran Day D6i va B Minh Thién (Bénh hoc Thuay san K37),
bang Ngoc Thién Thao (Bénh hoc Thuy san K38). Dac bi¢t chan thanh cam on
em Nguyén Ba Qudc (Cong ty TNHH Viét Thing) di tao diéu kién gitip d& toi
duoc phép thu mau ca bénh trong subt qué trinh thyc hién luan an. Cudi cung,
xin duogc biét on sdu sic dén gia dinh, ban bé va nhimg ngudi than da giup dd,

dong vién dé toi c6 thém nghi lyc hoan thanh luén an.
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TOM TAT

Nghién ctru dugc thuc hién nham khao sat bénh gao trén ca tra va bién
phéap phong ngtra. Nghién ctru dugce thuc hién vé1 24 ao nudi ca tra tir thang 04
nam 2013 dén thang 12 nam 2015 & tinh An Giang, Can Tho, Vinh Long. Két
qua thu mau cho thay c4 tra nhiém bao nang gao c6 ving co bi mat ciu tric va
hoai tir, t& bio md bi vi bao tir tring Microsporidia ly giai hoan toan, c6 sy xuét
hién bao nang tién khéi trong bo co. Vi bao tir tring cé cu tao bén ngoai hinh
qua 1€ hodc hinh tring, kich thudc rat nho. Bén trong co soi cuc dang X04n rat
kho phan biét khi quan sat. Bén dudi soi cuc c6 khong bao véi kich thudc bang
1/3 chiéu dai bao tir. Két qua dinh danh bing quan sat hinh thai két hop giai

trinh tu gen xac dinh vi bao tir trung la Kabatana sp.

Két qua nudi cay té bao than va soi co trong méi truong L-15 khé tdt,
sau 48 gid nudi cdy, té bao than gia ting 16,44%. Két qua cam nhiém vi bao tir
tring vao té bao than va co cho thay sau 2 gid cam nhiém, cac té bao bi vi bao
tr tring xam nhap, 1an luot 1a 11,68+2,60% tong so té bao than va 7,49+3,02%
tong sb soi co. Thoi diém 12 gio sau cam nhiém, 100% cac té bao than va soi
co bi vi bao tir tring x4m nhidm. Cac hoa chat gdm ethanol, formalin néng d6
tir 40-70%; chlorine dioxide, hydrogen peroxide, chlorine, iodine néng do tur
0,1-0,7% co tac dong anh hudng dén vi bao tir trung. Thoi gian tic dong dén vi
bao tir tring dao dong tir 1,05-39,50 phit phu thudc vao ndng do hoa chat. Ba
loai thudc albendazole, fumagillin va TNP-470 ciing c6 kha ning tac dong lén
bao tur cua vi bao tir trung. Thoi gian albendazole tac dong tur 3,20-11,75 gio,
fumagillin tir 4,03-13,67 gio> va TNP-470 tir 5,37-13,75 gio. Két qua xac dinh
kha ning trc ché cua thudc 1én vi bao tir tring nhiém trong té bao thian/co ca tra
cho thay albendazole va fumagillin nong do 5 pg/ml c6 thé dugc ap dung trong

diéu tri bénh do vi bao tir tring Kabatana sp. ky sinh trong co cua Cca.

Tir khoa: gidi trinh tw, hoa chdt, Kabatana, khang sinh, mé bénh hec, nuéi té bao,
PCR, vi bao ti# trung
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ABSTRACT

The study aimed to investigate the microsporidia infection in striped catfish
and control methods. The study was carried out in 24 catfish ponds in An Giang,
Can Tho, Vinh Long province from 04/2013 to 12/2015. Results showed that in
fish muscle infected microsporidia, muscle tissue structure was damaged and
necrosis, tissue cellsbegan tocompletelylysis and there was appearance of
sporophorocysts in tissue specimen. Spores were pear-shaped or ovoid appearance,
and ultra-size. Inside the spore, there were one helical polar tubule which was very
difficultto distinguish when observed under the microscope. Below polar tubule,
there was the posterior vacuole occupied more than 1/3 of the spore length. Results
of morphological observation combined with gene sequencing show that

Microsporidia spores is Kabatana sp.

The results showed that kidney and muscle cells grew well in L-15 medium.
After 48 hours of culture, numbers of kidney cells increased 16.44%. The results
of spore experimental challenges showed that, after 2 hours of challenge, kidney
and muscle cells were invaded by spores, accounted for 11.68+2.60% of total
kidney cells and 7.49+3.02% of total muscle cell fibers. After 12 hours, 100% of
kidney cells and muscle cell fibers were invaded. Formalin and ethanol (40-70%),
chlorine dioxide, hydrogen peroxidei, chlorine (0.1-0.7%) effectively Kkilled
microsporidia spores. However, the effective time for killing spores ranged from
1.05-39.50 minutes and it was highly dependent on the concentration and types of
chemical. Albendazole, fumagillin and TNP-470 can be able to destroy spores of
microsporidia. The effective time for killing spores were from 3.20 to 11.75 hours
for albendazole, 4.03 to 13.67 hours for fumagillin and 5.37 to 13.75 hours for
TNP-4. The results of chemicals inhibition on spores infected in kidney and muscle
cells showed that albendazole and fumagillin, at concentration 5 pg/mL, can be

applied to treat infection of spores caused by Kabatana sp. in fish muscle.

Keywords: sequencing, chemicals, Kabatana, antibiotics, histopathology, cell
culture, PCR, Microsporidia
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Chuong 1
GIOI THIEU

1.1 Gi6i thi¢u

Ca tra (Pangasianodon hypophthalmus) 1a mét trong nhimg ddi tuong
thiry san dugc nudi phd bién va co gia tri kinh té & ving PBSCL. C4 tra c6 nhiéu
wu diém hon céc loai ca da tron khac nhu mau séc co thit tréng, mui vi thom
ngon, chtra nhiéu chit dam, EPA, DHA, nhiéu chat khoang quan trong va cac
loai vitamin (dac biét la vitamin A va D trong gan ca va mot s6 vitamin nhém
B), it cholesterol nén duoc thi trudng trong va ngoai nude wa chudong (L& Thanh
Hung, 2008).

Tuy nhién, do ca tra chil yéu duoc nudi thim canh trong ao dit v6i mat
dd cao, dién tich 16n va st dung nguén nudc tu nhién tr song, rach nén kho
quan 1y t6t moi trudng nudc trong ao nudi va dé phat sinh dich bénh. Mot sb
bénh truyén nhiém thuong gip va gy nhiéu thiét hai cho nghé nudi c4 tra la
bénh do ky sinh tring, vi nAm va vi khuan. Trong s cac bénh do ky sinh tring
thi bénh “gao” 13 bénh khong giy chét hang loat cé tra nudi nhung lam ca giy
yéu va lam giam gia tri thuong pham do san pham khoéng tiéu thu duge. Khi ti
16 nhiém va cuong do nhiém bénh cao cling c6 thé 1am c4 chét hang loat, dac
biét 12 & giai doan ca huong va c4 gidng (Nguyén Thi Thu Hang va Pang Thi
Hoang Oanh, 2011 va 2012).

Do hinh thai bao nang cta ky sinh tring c¢6 dang vét dai hoac hinh tron
hodc bau duc, mau tring sira giong hat gao ky sinh trong co ciia cé tra nén nguoi
nudi ca goi 13 bénh “gao”. Nhitng nghién ctru gin diy ctua Nguyén Thi Thu
Hang va Pang Thi Hoang Oanh (2011 va 2012) ghi nhan bénh gao thuong xuét
hién trong cac ao nudi ca tra tir giai doan giéng dén giai doan nudi thuong pham,
bénh xuét hién quanh nim, khong theo muia vy nhu mét sé6 nhom ky sinh tring
khac. Khi soi twoi miu ca tra bi bénh gao quan sat thiy vi bao tir tring
Microsporidia. Phan tich mé bénh hoc & nhitng viing co c4 tra bj bénh gao thiy

vung co bi mat cau truc va hoai tu, bén trong chtta nhi€u vi bao tir trung



Microsporidia. Ngoai ra, phan tich PCR mau co ca tra nhiém bénh gao ciing da

xac dinh duong tinh véi vi bao tir trung Microsporidia.

C6 nhiéu cong trinh nghién ctru vé vi bao tir trung Microsporidiaky sinh
trén mot $6 loai ca co gia tri kinh té nhu ca hoi, ca bon, ca chdm, ca canh (Lom
va Nilsen, 2003; Woo, 2006). Cac két qua nghién ctru cho thiy dic diém hinh
thai, cach thtrc 14y nhiém ciing nhu du hiéu bénh 1y ctia nhitng mau c4 nhiém
Microsporidia giéng nhau. Pac bi¢t, Microsporidia c6 vong do1 kha phire tap,
mitc d6 1ay nhiém ciing phu thudc vao diéu kién moi truong nudi (Lom va

Dykova, 1992; Rodriguez-Tovar, 2004; Casal et al., 2010; Morsy et al., 2012).

Soi tuoi, nhudém va mé bénh hoc 1a nhirng phuong phép thuong duoc st
dung dé chan doan ca nhiém vi bao tir tring Microsporidia. Hai k¥ thuat nhuém
pho bién nhét d6 1a nhudém Weber’s trichromic va nhudém fluorochrome dé thay
rd cac nhom vi bao tur tring c6 kich thude nho (Woo, 2006; Anane va Attouchi,
2010). Ngoai ra, phuong phap PCR ciing dang dugc timg dung rong rai dé phat
hién som, nhanh va nhay mam bénh Microsporidia (Pomport-Castillon et al.,
2000; Mansour et al., 2005; Ghosh va Weiss, 2009).

Do vi bao tir trung Microsporidia 1a nhom noi ky sinh trung ky sinh dang
bao nang, nam an & nhiéu vi tri trong co, xwong, dudi da va cic co quan nodi
tang ctia c4, nén khi c4 nhiém bénh ning thi viéc diéu tri bénh khong co6 hi¢u
qua. Phong bénh cho c4 bang hoa chét (chlorine, hydrogen peroxide, formalin)
la bién phap thuong dugc ap dung (Santillana-Hayat et al., 2002; Johnson et al.,
2003; Ferguson et al., 2007). Mot s6 nghién ctru khac ciing cho thay thubc
khang ky sinh trung nhu fumagillin, toltrazuril, TNP-470, benzimidazole co tac
dung kim ham va tiéu diét sy phat trién ctia mot s6 loai vi bao tir tring (Schmahl
etal., 1990; Woo, 2006; Athanassopoulou et al., 2009). Tuy nhién, hau hét cac
loai thuéc/hda chat chi c6 hidu qua khi sir dung trong diéu kién phong thi
nghiém, chua c6 loai thudc/hoa chat dic tri Microsporidia cho ca nudi trong ao.
Nguoi nudi cha yéu ap dung cac bién phap ngin chin sy 1y nhidm bénh trong

a0 nudi hodc phong bénh trong qua trinh nudi. O PBSCL, hau hét cac ho nudi



c4 tra sit dung mot sb loai thudc/hda chat dinh ky phong bénh gao trong qua
trinh nuoi.

Hién nay, rét it thong tin va hau nhu chua c6 nghién ctru chuyén siu vé
bénh gao do vi bao tir tring Microsporidia & cé tra. Vi vy, dé tai “Nghién ctru
vi bao tir trung (Microsporidia) nhiém trong co ca tra (Pangasianodon
hypophthalmus)” dugc thuc hién.

1.2 Muc tiéu cia nghién ciru
1.2.1 Muc tiéu tong quat
Cung cip thong tin vé vi bao tir tring Microsporidia gay bénh gao, 1am
co so khoa hoc cho cac giai phap phong tri bénh gao & ca tra, huéng dén nghé
nudi ca tra bén virng.
1.2.2 Muc tiéu cu thé
e Xac dinh ddc diém hinh thai va gidng loai vi bao tir tring Microsporidia
gdy bénh gao trén ca tra.
e Thir nghiém k¥ thuat nudi bao tir vi bao tir tring bang té bao than va soi
co ca tra.
e Xac dinh kha ning @c ché vi bao tir tring Microsporidia ciia mot s6 hoa
chat va thudc khang ky sinh tring.
1.3 Pham vi nghién ciru
Nghién ciru tap trung vao viéc xac dinh ddc diém hinh thai cia vi bao tir
tring Microsporidia gay bénh gao trén ca tra giai doan ca huong, ca giong va
nudi thwong pham & cac tinh Can Tho, An Giang va Vinh Long. Nudi té bao
than/co ca tra va thir nghiém (in vitro) phong tri vi bao tir trung Microsporidia
nhiém trong than/co c4 tra bﬁng mét sb loai thudc va hoa chit.
1.4 N§i dung nghién ctru
e Phan loai va xac dinh hinh thai vi bao tir trung Microsporidia
e Nghién ctru k¥ thuat nudi ciy té bao than/co ca va thi nghiém giy cam

nhi€m voi vi bao tir trung Microsporidia



e Thur nghiém (in vitro) mot s loai hoa chat va thude c6 kha ning @e ché

hodc phong tri vi bao tur trung Microsporidia.
1.5 Y nghia ciia ludn 4n

Két qua nghién ctru cua ludn 4n cung cip thong tin chuyén siu vé tac
nhan vi bao tir trung Microsporidia gady bénh gao trén ca tra va phuong phap
nudi cdy chung va tim hiéu anh huéng cia mot sd hoa chat, hoat chat khang
sinh 1én vi bao tir trung Microsporidia trong diéu kién phong thi nhiém. Két qua
ctia luan an gdp phan hiéu rd hon vé co ché gy bénh va 1ay lan cia mam bénh,
tir 46 co6 huéng phong va diéu tri bénh gao dat hiéu qua dé phuc vu cho nghé
nudi ca tra bén ving.

1.6 Piém méi ciia luin an

Lan dau tién x4c dinh tac nhan gdy bénh gao trén c4 tra 13 vi bao tir tring

Kabatana sp. Pong thoi, ghi nhan duoc cac dac diém hinh thai, phan loai, bénh

hoc ctia vi bao tir trung trong qua trinh 1ay nhiém & c4 tra.

Lan dau tién thir nghiém cam nhiém vi bao tir tring Kabatana sp. véi té
bao than va sgi co ca tra va xac dinh tac dung ctia thudc va hoa chit 1én vi bao
tir tring trong moi trudng nudi té bao so khai.

Xac dinh duoc mot sb loai hoa chat tidu diét vi bao tir tring Kabatana

sp. gdy bénh gao & ca tra va thudc khang ky sinh tring c6 thé st dung diéu tri

bénh.



Chwong 2
TONG QUAN TAI LIEU

2.1 Tong quan bénh Ky sinh triung trén ca tra

Bénh ky sinh tring thuong khong gay chét hang loat nhung lam cé gay
yéu va giam gia tri thwong pham. Tuy nhién, néu ti 1& va cudng do nhidm ky
sinh tring cao c6 thé gay thiét hai cao cho ngudi nuéi. Bénh ky sinh tring gay
hai cho ca c4 gidng va ca thit. Theo Ha Ky va Bui Quang Té (2007) mét sd loai
ky sinh tring thudng gip trén ca nudc ngot & Viét Nam bao gém Trichodina
(trung banh xe), Ichthyophthyrius (tring qua dwa), Balantidium (trung 16ng),
Dactylogyrus (san 16 moc), Gyrodactylus (san 18 maoc), Philometra (giun tron)

va Trematoda (s&n song chu).

Két qua khao sat thanh phan giéng loai ky sinh tring hién dién trén ca
tra nudi tham canh trén dia ban tinh An Giang ctia Nguyén Thi Thu Hang va ctv
(2008) cho thiy thanh phan ky sinh tring xut hién trén c4 tra nudi rat da dang
v6i 19 loai ky sinh trung thudc 4 nganh. Trong d6 13 loai thuoc nhém ngoai ky
sinh va 6 loai thudc nodi ky sinh. Trong bao cdo tac gia cling cho thiy tan suét
xudt hién ciia cac giong loai ky sinh trung Myxobolus sp., Trichodina sp.,
Dactylogyrus sp., Ichthyonyctus pangasia va Bucephalosis gracilescens trén ca

tra bénh 14 rat thuong xuyén.

Ngoai ra két qua nghién ciru ctia Pham Thi Thanh Huong va Tir Thanh
Dung (2010) cho thiy c6 7 loai ky sinh tring trén ca tra bi vang da chi yéu ¢ 4
co quan rudt, gan, mat va ty tang. Trong d6 c6 4 giéng ky sinh trong rudt: san
song chu Bucephalopsis, giun tron Spectatus, trung 16ng Balantidium va

Ichthyonytus.

Gan day, trén c4 tra xuat hién loai bénh méi ciing do ky sinh tring gay
ra dugc biét véi tén goi bénh gao. Do hinh thai bao nang cua ky sinh tring Ky
sinh trong co c4 dang vét dai (lic méi nhidm trén ca giéng) hodc hinh tron hodc
hinh bau duc, mau tr‘fmg stra giéng hat gao nén dugc goi 1a bénh gao. Theo két
qua nghién ctru cia Nguyén Thi Thu Hang va Pang Thi Hoang Oanh (2011,
2012) thi bénh gao khéng lam cho ca chét hang loat nhu mot sb loai bénh khac
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nhung lam cho c4 gly yéu va dic biét lam giam gia tri thwong pham, anh hudng
dén kinh té ctia nguoi nudi ca. Néu ti 16 nhiém va cudng do nhiém ky sinh triing
cao, nhat 13 ¢ giai doan cé gidng c6 thé gay chét ca va lam thiét hai cho ngudi
nudi. Két qua nghién ctru cho thiy bénh gao thudng xuét hién quanh nim trong
c4c ao nudi cé tra, khong theo muia nhu mot sé nhom ky sinh tring khac. Nghién
ctru da xac dinh cac bao nang gay bénh gao trong co ca la vi bao tir tring
Microsporidia. Bén canh d6, & mot sé mau c4 bénh gao con ¢ su hién dén cua

thich bao tir trung Myxobolus.

Mot sb gidng san 14 khac ciing duoc phat hién nhiém trén c tra. Nghién
clru gan day di phan 1ap dugc nhiéu loai san 14 nhiém trén cé tra o cac tinh Pong
bang song Ciru Long gém: Haplorchis pumilio, H. taichui, Centrocestus
formosanus, Opisthorchisviverrini, Procerovum sp. va Stellantchasmus
falcatus. Au tring cuia san 14 thuong ky sinh trong co, dau va vay ca. Nhin
chung, ty 1& nhiém cao hon trong mula mua tir thang 4 dén thang 10. Ty 1é nhidém
va cudng d6 nhiém Ky sinh tring trén c& nudi & céc trang trai 16n thap hon so
v6i md hinh nudi dang nong ho. Ca gidng tir 61-90 ngay tudi thudng nhiém ky
sinh tring mat do cao, tir 46 co thé c6 nguy co lay nhiém lién tuc trong ao sau
khi tha giéng (Thien et al., 2007; Thu et al., 2007; Thuy et al., 2010; Ping Thay
Binh va ctv, 2014).

2.2 Tong quan két qua nghién ciru vi bao tir trang Microsporidia trén ca

2.2.1Thé giéi

Trén thé gidi, nhidu cong trinh nghién cru da ghi nhan sy lay nhiém cia
vi bao tir trang Microsporidia trén nhiéu loai ca nudi nude ngot, 1o va man. Dic
biét, Microsporidia thudong ky sinh du¢i dang bao nang trong 16p mod co cuia ca.
Theo Lom va Dykova (1992), Microsporidia c6 kha ning sinh san bang cach
phan chia té bao tao ra mot s6 lugng 16n bao tir. Cac bao tir s& phat trién thanh
bao tir trudng thanh trong bao nang. Khi ky sinh trong t6 chirc co quan cua ca,
bao nang c¢6 mau trang sita, dudng kinh 2-3 mm. Mot s6 loai c6 kha ning kich
thich lam cac t& bao nhiém bénh truong to (xenomas), dién hinh 13 loai Glugea

anomala. Céc té bao bi nhiém bénh thuong la té bao & mé lién két hodc trung



mo gdc, bao nang co thé dat dén kich thude 14 mm. Luc ca bi nhiém ning c6
thé nhin thay 16 cic bao nang rat 16n trén than cé, ca boi 16i khong binh thuong,

sinh truéng cham va ti 1¢ chét kha cao.

Sy phat trién caa Microsporidia bén trong vat chi phu thudc nhiéu yéu to
moi trudng, trong d6 nhiét do co tac dong 16n nhat dén qua trinh sinh san cia
bao tir. Két qua nghién ctru ca hdi 1 nam tudi nhiém vi bao tir tring Glugea
plecoglossi cho thiy sy phat trién ctia chling xay ra rat cham néu ca nhiém bénh
duoc nuoi gitt ¢ nhiét do nudce la 16°C. Khi chuyén c4 hdi bi nhiém bénh xuéng
nudi ¢ nhiét do nudc 1a 8°C thi bao tir khong phat trién. Bao tir c6 kha ning ton
tai trong nudc & 4°C trong thoi gian 1 nam. Sy lay nhiém mam bénh chi yéu 1a
do moi trudng nude, chua o tai lidu chimg minh duge sy 1ay nhiém qua vat chii
trung gian. Ngoai ra, cac tac gia con ghi nhan loai Paracheirodon inessi va loai
Glugea anomala ky sinh trén c4 hoi giai doan giéng va giy hai trén nhiéu loai
ca chép nudi nude ngot (Lom va Dykova, 1992; Lom et al., 1995). Loai
Microsporidium arthuri thuong nhiém trén c4 da tron Pangasius sutchi & khu
vuc Pong Nam A. Nghién ctru di ghi nhan bao tir hinh qua 18, kich thudc trung
binh 3,2 x 2,1 pm va c6 thé thay doi hinh dang trong thoi gian nhiém. Khi ca bi
nhiém ning, mot ) lwong 16n bao nang ky sinh s€ pha huy cac h¢ co ctia ca. HE
mién dich cua ca cling c6 su phan ung lai dé han ché sy xAm nhiém cua céac bao

ta (Lom et al.,1999).

Mot bao cao khac cia Lom et al. (2000) ciing cho thay sir xdm nhiém cta
loai Kabatana arthuritrén ca da tron Pangasius sutchi ¢ Thai Lan da gay ra sy
thay doi nghiém trong cac soi co cua ca. Sy hoai tir nghiém trong xay ra trén soi
co theo cac giai doan phat trién cila bio nang va trén bé mit ciia cc bao nang.
Dic diém chinh ciia sy phan tng véi ky chii 1a qua trinh thyc bao cia cac dai

thuc bao trong 16p mo co.

Ngoai ra, lodi Glugea anomala va loai Glugea vincentiae thudc nganh vi
bao tir trung Microsporidia ciing di dugc ghi nhan nhiém trén ca gai
(Gasterosteus aculeatus) & Biac My va nhiéu loai ca ¢ Uc véi ti 1é nhiém hon
50% (Bristow et al., 2002; Vagelli et al., 2005). Ching ky sinh trong t6 chirc



mo lién két, bao nang c6 mau trang sira, duong kinh 3-4 mm. Co thé ca bi nhiém
bénh thuong bién dang, té bao to chirc bi truong nudc, hoat dong cua cac td
chtrc co quan bi r6i loan va c6 thé dan dén lam ca chét. Twong tu, két qua nghién
ctru ky sinh tring ctia Nguyén Thi Thu Hang va ctv (2008) ciing ghi nhén loai
G. anomala trong co ctia c4 gai (Gasterosteus aculeatus) séng trong moi trudng

nudc ngot, 1o va man ¢ Bergen, Nauy.

Tai Iran, trén loai c4 bong (Saurida undosquamis) c¢é sy hién hién cta cac
bao nang mau tring sita, kich thudc 4,3 + 1,8 mm, ky sinh trong co, da day,
rudt, gan va than ca. Khi lam tiéu ban mau nhudém véi Giemsa va chup hinh
dudi kinh hién vi dién tir (SEM), céc bao nang nay chira hang triéu bao tir cua
Glugea spp. v6i ty 1& nhidm chiém 44% (Hinh 2.1A). Qua cic mau chup SEM
cho thay cac bao tir Glugea spp c6 kich thudc 2,4 x 1,3 pm, chiing c6 hinh trimg
hodc hinh bau duc, mat ngoai tron lang va bén trong c6 1 6ng 16n (polar tube)

gap 6 dén 8 vong (Hinh 2.1B).

S -

Hinh 2.1: (A) Céac bao nang trong xoang ndi quan va co ctia ca bong
lizardfish; (B) hinh chup SEM céc bao nang caa Glugea sp.
(hguén: Peyghan et al., 2009)

Theo Noga (2010), trén cac dbi twong thily san dic biét 1a & cac loai ca
nudi, ky sinh trung thuong ky sinh ¢ cac co quan nhu tia mang, mo co, gan,
than, ty tang, thanh rudt, rudt, da day...Trong d6, nhom trung ky sinh trong céc
mo co thé rat nguy hiém va rat kho diéu tri khi chiing 1ay nhiém trén ca. Khi
xam nhap vao cac 16p mo co trung s& duogc kich thich dé hinh thanh bao nang

(khoi teé bao khong 16 - xenomas) mau trang sira, bao nang cé kha nang bao vé¢



trung chong lai cac tac nhan 1y, hoa hoc. Bén canh do, bao nang (xenomas) gan
chat vao 16p mo co, vi vay rat kho dé loai bo khoi xenomas. Do vady, nhom ndi
ky sinh trong 16p mo co thudng lam suy giam strc khoe cua cd, anh hudng 1on

dén chét luong san pham khi thu hoach.

Tiép theo d6 mét loai vi bao tir tring méi (Kabatana newberryi) duoc tim
thdy trong co cta loai ca béng Eucyclogobius newberryi (Gobiidae) trén ha luu
song Amazon. Vi bao tir trung K. newberryi ky sinh trong co dudi dang bao
nang, bén trong chira rat nhiéu bao tir hinh trimg c6 chiéu dai tir 2,8 x 0,3 pm
va chiéu rong tir 1,9x0,4 um. Su phat trién cta bao tir xay ra trong té bao cht
clia té bao co vat chi thong qua tiép xtic truc tiép. Loai K. newberryi sp. dugc
tim thdy trén loai ca E. newberryi voi mirc d6 nhiém cao, da gay nén nguy co
hao hut rat 16n cho dan cé (Casal et al., 2010). Ké tiép, mot nghién ctru khéac
ciing ghi nhan céc truong hop nhiém nhém vi bao tir trung Glugea spp. trén loai
c4 mi m& Epinephelus tauvina. Két qua cho thiy Glugea spp. 1ay nhiém véi ty
1 cam nhiém dén 90%, ching tao ra nhitng khdi xenomas 16n trén mo co ca va

cac co quan ndi tang nhu gan, than, thanh bung (Jithendran et al., 2011).

Nhiéu két qua cong bd cho thay Spraguea sp. tin cong vio cac té bao than
kinh ctia ca véi ty 1& chét chiém 75%. Dién hinh 1a nghién ctru vé loai vi bao tur
tring Spraguea sp. 1y nhiém va gay bénh nghiém trong trén loai ca Lophius
litulon & Nhat Ban. Nhom ca c6 chiéu dai nam trong khoang 403 mm la ddi
tugng tin cong chu yéu ctia mam bénh. O nhiing ca thé nhé hon thudong c6 ti 16
nhiém thap. Bao tir ¢6 kich thudc trung binh khoang 3,4x1,8 pm. Két qua quan
sat kinh hién vi dién tir (TEM) cho thay bao tir Spraguea sp. chi c6 mot chu ky
phat trién duy nhat va mot hinh thirc ky sinh trong céc té bao. Két qua giai trinh
tu gen (SSU) rDNA ghi nhan déy 1a loai Spraguea americana 1an dau tién duoc
phat hién 1ay nhiém trén céc loai c4 ¢ bién Thai Binh Duong (Freeman et al.,
2011).

Gidng vi bao tir trung Pleistophora ciing duoc ghi nhan 13 tic nhan giy
bénh trén loai c4 trap doé (Pagrus pagrus) & Ai Cap, c6 18% ca bi nhiém bao

nang tron, tring duc & mang bung va thanh rudt. Cac két qua quan sat hinh thai



va giai trinh tu gen cho biét day 1a loai Pleistophora pagri. Loai vi bao ttr tring
nay co kich thudc bao tir khoang 1,5x1,7 pm. Céc bio tir c6 cu trac don nhan,

soi cuc x0dn 5 vong va gin véi cuc nang (Morsy et al., 2012).

2.2.2 Viét Nam

Trong nhitng nim gin ddy, nghé nudi c4 tra & DPBSCL phat trién nhanh
chong. Bén canh d6, dich bénh ngay cang phd bién va phuc tap hon. Trong do,
bénh gao trén ca tra tir lau d3 1a ndi lo ling ctia nhidu ngudi nudi c4, tic nhin
gy bénh gao do vi bao tir truing Microsporidia trén ca tra dang dan dan dugc
nghién ctru. Tiéu biéu nhat 1a nghién ctru ciia Nguyén Thi Thu Hang va Ping
Thi Hoang Oanh (2011) di khao sat trén 324 mau cé tra thu tai mot s tinh &
PBSCL. Két qua soi twoi di phat hién 133 miu c4 nhiém bao nang (bénh gao)
clia vi bao tir tring & nhiéu mirc d6 khac nhau. Khi giai phau va kiém tra ky sinh
tring c4, hau hét cac bao nang ton tai trong co & dang nhitng tai tron hay nhimng
vét dai, kich thudc dao dong tir 0,5-4 mm, bén trong chira mot chét long hoi sét
mau tra'ing sita. Pic biét 1a & nhitng c4 nhiém bénh ning, cic bao nang gao
thuong c6 xu hudng tip trung nhiéu & phan co chinh gitra, gdn co quan dudng
bén cua ca. Cac bao nang ky sinh trong co cé thuong giy ra hién tuong hoai tu
ving co xung quanh bao nang. Cac ving hoai tir ndy c6 xu hudng phat trién

theo kich c& ciia bao nang va tao thanh khoang tréng bén trong co ca.

Nam 2012, nhom tac gia ciing tiép tuc ghi nhan trén 266 miu c4 tra giéng
va thuong pham & Thét N6t, Can Tho ciling nhiém bao nang (bénh gao) voi ty
1¢ nhiém trén ca gidng 1a 72,34%, ca thit 13 92,30%. Két qua cho thiy c¢6 2 nhém
ky sinh tring thuéc Myxozoa (gom Myxobolus, Henneguya) va Microsporidia
tao ra nhitng bao nang mau trang sira c6 dudong kinh dao dong tir 0,5-3 mm ky
sinh trong mang, mang treo rudt, rudt, than, tii mat va co cua cad. Mot s6 bao
nang ky sinh trong co ca c6 chira Microsporidia va Myxobolus, trong khi d6 bao
nang & cac co quan khac chira Myxobolus hoidc Henneguya. S6 luong bao nang
nhiém trén cd khic nhau trong timg truong hop nhiém giong Henneguya,
Myxobolus hay Microsporidia va phu thudc vao co quan ky sinh, ngoai ra bao

nang nhi€ém & ca thit nhiéu hon cé giong. Hau hét cac mau ca cé dau hiéu xuat
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huyét, phut dau hodc vang da thudng nhidm gao nhiéu hon miu ca khoe. Két qua
mo bénh hoc ghi nhan hinh dang bao nang nam bén trong vung co da bi hoai tur,
ngoai bao nang c6 mot 16p mang moéng 1a mo lién két dé bao boc nhitng bao tir

(Nguyén Thi Thu Hing va Biang Thi Hoang Oanh, 2012).
2.3 Pic diém sinh hoc ciaia vi bao tir tring Microsporidia

2.3.1 Phan loai
Vi bao tir trung Microsporidia la nhitng nguyén sinh dong vat ky sinh ndi
bao bat budc thude gidi nguyén sinh.
Theo Lom va Dickova (1992), Woo (2006) thi h¢ thong phan loai cua
nhom vi bao tir trung goém:
Gioi: Protozoa
Nganh: Microspora
Lop: Microsporea
Bd: Microsporida
Ho: Glugeidae
Ho: Incertae sedis
Ho: Pleistophoridae
Ho: Unikaryonidae
Vi bao tir trung Microsporidia ky sinh trén c4 c6 khoang 144 giéng, 1200
loai, trong d6 c6 156 loai thudc 14 gidng dugc ghi nhan 14 tac nhan giy bénh
trén cac dbi tugng thuy san (Lom va Nilsen, 2003; Casal et al., 2010). Vi bao tur
tring Microsporidia thuong ky sinh trong té bao ctia cac to chirc nhu tuyén sinh
duc, gan, than, mat, rudt, td chirec md, da, mang va co cua ca. Bén canh do, trung
con ky sinh trén giap xac (tom, cua) séng trong méi trudng ty nhién va ao nudi.
C6 hon 30 loai thudc 3 gidng 1am anh huong dén ty 1¢ séng, dac biét 1am giam
chét luong san pham thu hoach. Theo Monagang et al. (2009) cac giéng Glugea,
Loma, Nucelospora va Heterosporis 14 1 trong s tac nhan gay bénh pho bién &
cac loai ca co gia tri kinh té. Biéu hién bénh 1y cta cé thay d6i khac nhau theo

loai vi bao tur truing va cac co quan bi nhieém bénh.
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2.3.2 Hinh théi

Nhiéu két qua nghién ctru vé vi giai phau, sinh hoc phén tir ctia vi bao tir
tring Microsporidia d ghi nhan hinh thai cia chung 1a céc té bao khong co ty
thé hodc bo may golgi dién hinh, cac ribosome cua té bao khong twong dong voi
cac té bao c6 nhan dién hinh (eukaryotic) nhung giéng vdi ribosome cua cac té
bao khong c¢6 nhan dién hinh (prokaryote) (Sprague et al., 1992; Elisa et al.,
2001, Woo, 2006). Nhém vi bao tur trung Microsporidia 0 bao tir dang hinh
cau, hinh tring, hau hét 13 hinh trimg véi kich thudc nho nhat 1a 1 um (loai E.
bieneusi) dén 40 pm (loai Bacillidium filiferum). Trong cung 1 loai, ciu tao cta
bao tir ¢c6 xu huéng 6n dinh, tuy nhién trong timg giai doan ciia chu ky sdng,

ching s€ tao ra cac dang bao tir khac nhau.

Nghién ctru cua Elisa et al. (2001) cho rang dic diém dé phan biét bao tir
truong thanh 1a kich thudce tir 2-7 pm dén 1,5-5 pum, thanh té bao day, soi cuc
xoan nhiéu vong. Thanh cia bao tir ¢6 tinh chat co hoc phuc tap nham gitip bao
tr chéng lai nhitng tic nhan tir méi trudng va cho phép su gia ting ap luc thiry
tinh gdy ra khi phong cac giao tir va soi cuc dé xAm nhap vao té bao chii. Két
qua quan sat ghi nhan thanh bao tir bao gdm 16p mang ngoai trong sudt, ké dén
1a 16p mang trong c6 céac dién tir day dac. Tuy nhién, & cudi trude cua bao ti,
phia truéc cua dia neo, 16p mang trong it day hon, sap xép nhiéu dién tir day dic
hon. Piém khac biét ndy c6 thé giup ich cho viéc phong thich soi cuc mot cach
dé dang. Két qua nghién ctru siéu cdu trac cia gidng vi bao tir trung
Encephalitozoon sp. st dung phuong phap TEM cho thiy 16p mang ngoai c6
cAu trac rat phirc tap, bao gdm ba 16p: mot 16p gai bén ngoai, mot 16p dién cuc
trong sudt dang phién trung gian va mot 16p xo bén trong. Khong bao c6 ciu
tric nhu céc tiéu cau co thé phinh to trong khi phong thich soi cuc. Diém dic
biét & nghién ciru nay 1a sy két hop ciia khong bao, mang ludi ndi chat va thé

golgi trong viéc phong thich soi cuc xdm nhap vao té bao vat chil.

Theo Franzen (2005), cdu tao cta bao tir rit don gian, bén ngoai c6 mang
do chit kitin tao thanh gdm 3 16p: vach ngoai bao (exospore) day dic véi cac

dién cuc am, vach ndi bao (endospore) trong sudt ¢ gitra va 1 mang plasma trong
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cung. Céu tao bén trong gdm co: cuc nang (polaroplast) hinh dang giéng nhu

bao tir, bén trong c6 soi1 cuc (polar tube) hinh 6ng dang cudn tron nhu 16 xo (sé

lugng cua cac cudn cuc nay phu thudc vao loai va thay doi tr mdt vai dén 30

cudn hodc nhi€u hon) két thiic & phan dinh cua bao tur 1a 1 16p dia neo cac cudn

soi cuc, nhan té bao va khong bao & phia sau. Trong té bao chat c6 hach hinh

tron va té bao chat cting c¢6 hinh tron.

Pia neo

- Soi cyc

Cyc nang

Vach ngoai bao

Véach ndi bao

-+— Mang plasma

Nhan té bao

Khong bao

Hinh 2.2: Hinh thai cau tao cia Microsporidia (nguén: Franzen, 2005)

bac diém hinh thai va cau tao cua moi giong loai khac nhau, giai doan té

bao giao tir (Sporont) hay ciu tao ciia cac bao nang cua ting gidng loai ciing

khac nhau (Woo, 2006). Pic diém nhan dang mot sé giéng loai vi bao tir trang

thudng gip trén ca duge tong hop trong Bang 2.1.

Bang 2.1: Pic diém hinh thai va cau tao cia mét sé giong loai

Microsporidia

Co Kich Sovong Kich Hinh ;
PR Ne o eX quan thwéc  cudn thwoce Nguon tham
Loai vi bao tir Loai ca nhiém - . . Ao e dang -
ky bn cuasgi  bao tir o khao
. bao twr
sinh  (mm) cuc (um)
Pleistophora Macrozoarces o nd nd 3,5 x hinh  Sheehy et
macrozoarcidis  americanus 55(8) tring al., 1974
N Morrison va
Loma . 2,3 % hinh
branchialis Gadus aeglefinus  mang 0,5 nd 48 trimg ?ggigue,
0,8- i 1,9-2,7 Canning et
Glugea anomala nd nd 10 12-14 %356 nd al., 1082
thanh
Glugea Dorosoma bung, 10 nd 2,3 x hinh  Canning va
cepedianae cepedianum co 4,9 tring Lom, 1986
quan
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ndi

tang
Microgemma Ralphs va
s g nd nd 5 7-9 4,2x2,4 nd Matthews,
PP 1986

Glugea N Figueras et

plecoglossi Plgcoglossus nd nd nd 2,1 x h|r_1h al., 1992
altivelis 5,8 elip
Motella

. tricirrata, N Amigo et

M|c_rogemma Cepola gan nd nd 1o x h[nh al., 1998

ovoidea 2,5 trimg
rubescens,Mullu
s barb

Glugea 0,35- Leiro et al.,

caulleryi nd nd 1 -9 12-2,6 nd 999

Kabatana nd nd nd 46 3119 ng ometal,

seriolae 1999

Lom va

Loma acerinae Gymnocephalus rudt 0,5 nd 2,7x4 h".]h Pekkarinen,

cernuus, elip 1999
. . N Lometal.,

Heter_osporls _Angm_lla o nd nd 2,4 x h[nh 2000

anguillarum japonica 7,8 trimg

Kabatana 21 x hinh Lom va

arthuri Pangasius sutchi co nd nd ! . Dykova,

3,1 tron
2000

Kabatana Lometal.,

arthuri nd nd nd 4-7 2,8x1,9 nd 2001
0. mykiss, O.

Loma salmonae  masou va man nd nd 2,4 x dang  Sanchez et
Oncorhynchus g 7,5 trdién al., 2001
nerka

Microsporidium Lometal.,

takedai nd nd nd 3-4 3,3+1,9 nd 2001

hé N
Pseudok_)r_na Danio rerio than nd 13-16 5,4 % h[nh Matthews et
neurophilia Kinh 2,7 tring  al., 2001
. N Lom va
okepors S a5 5 bon
' 2002
Nothobranchius n .

Nucleospora rubrininnis rudt, hinh Lom va

secunda P ’ té bao nd 8-12 15x2 , Dykova ,
Oncorhynchus . tring

mau 2002
tshawytscha
Abramis
bjoerkna,

Ovibleistoohora Abramis brama, 3,9-6,4 hiph Lom va

mirgndellzfe B. Barbus, nd nd nd x 7,4- bau Nilsen,
Leuciscus 12 duc 2003
leuciscus, Rutilus
rutilus

Microsporidium Matos va

. . nd nd nd 27-28 2,9x1,6 nd Azevedo,
brevirostris
2004
Microgemma . 3,6 x hinh  Mansour et
tincae Symphodustinca  gan 2 8-9 12  trimg  al., 2005
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Gasterosteus
aculeatus,

?Iugea., Ich Pungitius co 19-27 hinh
revamier. it pungitius, auen 35 nd 92, "™ Woo, 2006
yosporidium . ndi x 3-6 trimg
Glugea anomala Nothobranchius tang
sp., Austrolebias :
sp
O. mykiss ,
Oncorhynchus
gorbuscha, Lometal.,
Kabatana Oncorhynchus o nd nd 2x34 h[nh 2001;
takedai masou, trang  Barber et
Oncorhynchus al., 2009
keta , Salvelinus
leucomaenis
0,8- Peyghan et
Glugea spp. nd nd 10 6-15 2,4-1,3 nd al.. 2009
. Liu, 2011;
g;‘smphora nd nd 14 2024 32x28 nd  Alde-Baki
etal., 2012
Than 312+
N. salmonis Cyclopterus t}:} ’ nd nd 0,15 x hinh  Freeman et
' lumpus tang 1,30 £ tring  al., 2013

0,12

Ghi cha: nd: khéng c6 thdng tin

Theo Kyei-Poku (2011), khi quan sat vi bao tir trung Cystosporogenes
dudi kinh hién vi quang hoc va kinh hién vi dién tir thiy cdu tric bao nang co
nhirng dac diém tuong d@)ng. Cac bao tur cia nhém nay c6 dang hinh hat dau,
16p mang ngoai c6 dang lugn song, 16p mang trong diy hon va trong sudt. Cau
tric bén trong ctia bao tir gdm (1) mot dia neo dang mai vom & cudi phia trudc,
(2) cac soi cuc sdp xép xung quanh nhén, cudn 8-10 vong don, kéo dai dén nira
sau cua cac bao tir, (3) nhan té bao thon dai, chiém hon mot phan ba chiéu dai
clia cdu tric té bao chat va dugc bao quanh boi nhiéu 16p ludi nodi chit tho, (4)

khong bao ndm ¢ phan sau cung.

2.3.3 Vong doi phat trién

Theo ghi nhan tir cong trinh nghién ctru cta Franzen (2005), vi bao tir
trung Microsporidia gay bénh trén c4 c6 vong doi sinh trudng bao gdm giai doan
tang sinh va giai doan hinh thanh bao tir. C4 hai giai doan nay déu dién ra trong
té bao cta ky chi. Qué trinh phat trién ctia vi bao tir tring bat dau tir bao tir tu
do ngoai méi trudng nude, khi gip didu kién thich hop bao tir s& xAm nhap vao
té bao chu bang 2 cach. Cach thir nhat 12 phong thich dng cuc xdm nhap vao

mang cua té bao ky chu 1 cach chi dong (Hinh 2.3A: a va b). Sau dé, chung s&
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phong thich cac cuc nang 1ay nhidm vao trong té bao chit cua té bao ky chu.
Céch thir hai 1a xAm nhap vao té bao 1 cach thy dong, vi bao tir tring bi té bao
chu 4n vao (thuc bao), tuy nhién té bao khéng thé tiéu hoa duoc vi bao tir tring
va bi cac bao tir ky sinh phat trién trong d6 (Hinh 2.3B: a va b). Tai day, giai
doan tang sinh bat dau dién ra, cac cuc nang dugc giai phong s& phat trién thanh
c4c thé phan cit don nhan va dugc bao quanh béi mot khong bao (Hinh 2.3A c;
2.3B €). Cac thé phan cit nay sinh san bang phan hach va cudi ciing phat trién
thanh cac té bao giao tir. Cac té bao giao tir dugc bao vé boi 16p mang day (Hinh
2.3A d; 2.3B f). Tiép theo, & giai doan hinh thanh bao tir, cic té bao giao tir phan
chia thanh cac nguyén bao tir bang cach phan hach (Hinh 2.3A e va f; 2.3B g).
Cudi ciing cac nguyén bao tir s& phat trién thanh bao tir truong thanh dugc bao
vé trong cac khong bao (Hinh 2.3A g; 2.3B h) va lay nhiém sang ving mo 1an
can (Hinh 2.3A h).

A
a
® b g h
\ ¢ d € f ~
e
D by - 3 % A >
" " @ 9\ (o, ]
‘ oot 5 L
B
a
A b £ g h
g C d €
& f_ AV " -
,‘ ¢ .:- A (:' . g 4 P “;“ ¢
- s— v - - B o '}
) S } ( DY 4 : : .
¢ -®) \~ @\~ ®/ &

Hinh 2.3: Vong doi phat trién cia Microsporidia (nguén: Franzen, 2005)
Kha ning ting sinh nhanh chdng ctia cc thé phan cit don nhin va cac té
bao giao tir dugc thuc hién béng cach phan hach nhi phan & cac loai thude giéng

Encephalitozoon, Nosema va Vittaforma, hodc phan hach da phan ¢ cac loai
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thudc gidng Enterocytozoon, Pleistophora, Trachipleistophora. Giai doan ting
sinh (merogony) xay ra khi cuc nang phong soi cuc vao té bao vat cha thich
hop. Céc té bao ting sinh thanh thé phan cit don nhan c6 dang hinh tron dugc
bao quanh béi mot 16p mang moéng. Cac thé nay c6 nhan don hoic kép tuy thude
vao thanh phan loai. Té bao chat kém phat trién, nhiéu ribosome ty do trong té
bao chit gin vao mang nhan. Ngoai ra cic thé phan cit cling dd hinh thanh
nhing soi mong ¢ dudng kinh khoang 5 nm gan lién véi mang té bao gitip phat

trién cac soi cuc trong bao tir trudng thanh (Bigliardi et al., 1999).

O cac truong hop cam nhiém ning vi bao tir trung Pleistophora sp. hoic
Glugea sp. co thé 1a do su lay lan cac thé phan cat don nhan ¢ giai doan ting
sinh trong cac md da bi nhiém bénh. Khi bao tir trudng thanh phéng thich cuc
nang va xam nhiém vao céc té bao 1an can, bé mit va ciu tric cia thé phan cit
don nhén ciing thay d6i tiy theo cac giéng loai vi bao tir tring. Bén canh do,
cac bao tir dugc san sinh trong giai doan hinh thanh bao tir & hau hét cac giéng
loai déu duoc bao boc trong bao nang, dac biét duoc hinh thanh tr mang cua té
bao giao tir. Cac bao nang c6 thé dugc bao quanh bdi mot mang diy hodc mong

tuy ting loai (Lom va Nilsen, 2003).

Tuy nhién, loai Glugea anomala c6 mot ky chi 1a ¢4 trong chu ky séng,
G. anomala xam nhap vao té bao biéu mod cua vat chu qua da, doi khi trong
khoang rudt. Khi da phat trién thanh khoi té bao khong 16 (xenomas) chira day
cac giai doan phat trién, khoi té bao nay nhé ra bén ngoai da c4 lam can tro hoat
dong boi 16i va lam c4 tiéu ton nhiéu ning luong. Loai G. anomala chi c6 mot
ky chu trong vong doi, vi vay dé 1ay nhidm dén vat chu ké tiép thi bao nang can
dugc thai ra moi truong nude. Dicu nay co thé xay ra sau 1-2 nam khi vat chi

chét (Woo, 2006).

2.3.4 Sw phén bd va cic co quan cim nhiém
2.3.4.1 Phin bé

Vi bao tir tring Microsporidia c¢6 pho loai cam nhiém rat rong trong moi
truong nude ngot, lo, min va duoc ghi nhan ky sinh trén nhiéu co quan cua ca.

Nghién ctru ctia Matthews va Matthews (1980) d4 tim thdy bao nang ctia 10ai
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Tetramicra brevifilum gay bénh trén ca bon Scophthalmus maximus DPai Tay
Duong & Anh. Ty 1& chét chiém 10% dbi voi giai doan c4 1 nim tudi. Ngoai ra,
loai vi bao tir trung nay ciing gdy bénh trén ca bon ¢ Tay Béc thudc Tay Ban
Nha, ty 18 chét 11,5% va lam giam qua trinh ting trudng & cac ca thé con song.
Khi cuong d6 cam nhiém cao, ¢ thé nhin thdy cic bao nang c6 dang hinh cau,
duong kinh 1 mm ky sinh & dudi 16p da vung co bung, mo gan, than, 14 lach va

mang ca.

Loai Glugea cepedianae (Hoffman va Dunbar, 1965) gay bénh trén loai
ca Dorosoma cepedianum nuéc ngot & Ohio, My. O giai doan ca gidng, loai vi
bao tir tring G. cepedianae c6 thé nhidém 65% lam ca chét nhiéu (Canning va
Lom, 1986). Bén canh d96, vi bao tir trung Glugea plecoglossi thuong gay ra
dich bénh nguy hiém trén loai ca Plecoglossus altivelis tai Nhat Ban. Su phat
trién cua bao nang phu thude rat nhiéu vao nhiét d6 méi truong nuoc. Tuong tu
nhu loai Glugea anomala, cac bao nang c6 kich thudc to cling hinh thanh dudi

16p mod da, 16i ra bé mit co thé hodc an trong co (Figueras et al., 1992).

Céc loai thudc giéng Glugea, Tetramicra va Ichthyosporidium giy bénh
kha pho bién trén nhiéu co quan noi tang ciia c4, dic biét 1a ¢ nhitng té bao mo
lién két. Loai G. anomala (Moniez, 1887) 14 loai gdy bénh pho bién nhat, bao
nang thuong duoc tim thay trén cac loai c4 Gasterosteus aculeatus va Pungitius
pungitius va mot s6 loai ca canh Nothobranchius sp., Austrolebias sp. & chau
Au, chau A, Bic My. Bao nang thudng c6 kich thudce to, co thé nhin thiy bao
nang nam dudi 16p mo da ca & dang 16i hodc an trong co ca hay trong cac md
cua co quan khac (Woo, 2006).
2.3.4.2 Cdc co quan cim nhiém véi vi bao tir triing Microsporidia
a. Cam nhiém trong rugt

Vi bao tir trung Glugea hertwigi va Glugea stephani nhiém trong ruét cta
c4 va gdy bénh. Nghién ctru cho biét phan rudt trude cia c bi nhidm bénh 1a
phan bi dnh hudng nghiém trong nhat, thanh rudt c6 thé bi pha hity hoan toan
dan dén nhidm tring va co thé 1am hao hyt quan dan. Hon nita, nghién ctru ciing

ghi nhan mac d6 gay bénh va ddc luc cua 2 loai ky sinh trung nay phu thudc
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vao mua vy. Ty I¢ chét cuia ¢4 rat cao vao cudi mua xuan va gidm dan trong cac

mua khac (Nepszy va Dechtiar, 1972).

Loai Loma acerinae (Jirovec, 1930) la mot trong nhirng loai hinh thanh
bao nang nho, gay bénh trong rudt cta loai ca Gymnocephalus cernuus ¢ Trung
Au. Loai L. acerinae thuong tan cong cac mo lién két & rudt. Tuy nhién, chiung
chi gay ra thay d6i bénh 1y nhe trong hé tiéu héa (Lom va Pekkarinen, 1999).
Tuong tu, loai Loma myrophis nhiém trong rudt gitta ctia loai c4 Myrophis
platyrhynchus (Azevedo va Matos, 2002) trén song Amazon. Ké tiép, Lom va
Dykova (2002) ghi nhan loai Nucleospora secunda lay nhiém trong nhan cua té

bao rudt ca canh Nothobranchius rubripinnis (Hinh 2.4).

Hinh 2.4: Bao tir N. secunda phat trién trong nhan té bao rudt caa loai
ca N. Rubripinis (nguén: Lom va Dykova, 2002)

b. Cam nhiém trong gan

Nam 1977, nghién ctru cua Sprague ghi nhan loai Glugea machari
(Jirovec, 1934) gay bénh nghiém trong trong gan cua loai ca Dentex dentex &
Adriatic. Cac bao nang c6 kich thuéc 16n, khoang 4 mm va thuong xuét hién

gan cac mach mau trong gan.

Loai vi bao tir trung Microgemma ovoidea (Thelohan, 1895) nhiém trong
gan cua cac loai ca da tron Motella tricirrata, Cepola rubescens va Mullus
barbatus & Phap (Amigo et al., 1998). Két qua nghién ctru cia Mansour et al.

(2005) d3 ghi nhan loai Microgemma tincae tan cong vao nhu mé gan, cac bao
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nang nam lan trong mod gan cua loai ca Symphodus tinca & Chau Au. Loai M.
tincae gdy bénh véi ty 18 nhiém kha cao (72%) trong quan thé ca. Bén canh do,
nghién ctru cia Woo (2006) ciing di ghi nhan kha ning lay nhiém cua
Microsporidia trong cic nhu mé gan. Tiéu biéu va phd bién nhét 1a cac loai
thudc giéng Glugea, Microgemma, Microsporidium thuong ky sinh trén cac loai
cé bién.

c. Cam nhiém trong co

Céc loai vi bao tir trung Microsporidia thudng 14y nhiém trong cac mo co
cua ca thudc giéng Pleistophora, Heterosporis, Kabatana va Microsporidium.
Loai Pleistophora macrozoarcidis 14y nhiém véi ti 1& nhiém tir 70-80% trong
co cua loai ca Macrozoarces americanus & phia tdy biac Pai Tay Duong. Ti 18
nhiém thudng ting theo tudi va kich ¢& cua ca. Cac bao nang thuong ky sinh

trong co doc theo co quan duong bén cua ca (Sheehy et al., 1974).

c? s T 2=
T iy S g R e e Pk o LN\~
T e g A g g S — :

Hinh 2.5: Loai K. arthuri ky sinh trong co caa loai ca P. sutchi

A: Cdc dai thie bao chiva day bao ti trong soi co. Cdc dai thye bao trong lop @iéu
bi (E); B: Cdc bdo tir chira cdac dai thuc bdp,' C: Mat cat doc co bung véi khoi
lwong lon bao tr K. arthuri (nguéon: Lom va Dykova, 2000)

Loai vi bao tir trung Kabatana arthuri xam nhiém trong cac co van cua ca
da tron Pangasius sutchi ¢ Thai Lan. Bénh canh d6, loai Heterosporis
anguillarum (Hoshina, 1951) ciing dugc phan lap tir ca chinh Anguilla japonica

o' Nhat Ban va Dai Loan. H. anguillarum duogc xem la tac nhan gay bénh nghiém
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trong cho nghé nudi ca chinh. Cac biéu hién 1am sang thuong thiy 1a cac dau
hiéu dj tat trén co thé va nhitng diém mau tring dudi da c& (Hinh 2.5) (Lom va
Dykova, 2000).

Loai Kabatana takedai (Awakura, 1974) la tac nhan gay bénh nghiém
trong cho nghé nudi ca tai Nhat Ban va cac loai c4 bién Dai Tay Duong. Chung
dugc phan 1ap tir tam loai ca hoi & Nhat Ban. Ty 1é nhiém c6 thé 1én dén 100%
d6i véi loai ca Oncorhynchus mykiss va O. gorbuscha, ty 18 nhiém tir 86-93% ¢
loai ca Oncorhynchus masou, Oncorhynchus keta va Salvelinus leucomaenis.
Két qua nghién ctru cling ghi nhén sy lay nhiém phu thudc rat nhiéu vao nhiét
d6 moi truong. Vi bao tir tring phat trién tét & 18°C va nging phat trién & 8°C
(Lom et al., 2001; Barber et al., 2009).

d. Cam nhiém trong mang

Céc loai vi bao tir tring thudc giéng Loma thuong ky sinh trén mang cia
c4. Hinh thai cia Loma réat gidng nhau nén kho phan biét. Morrison va Sprague
(1981) da phan lap duoc loai Loma branchialis (Nemeczek, 1911) tur loai ca
Gadus aeglefinus va cac loai ca khac ¢ Bic Dai Tay Duong. Ty 1¢ cam nhiém
dao dong tir 10-60%. Bao nang mau trang duc, kich thuéc khoang 0,5 mm ky
sinh trén céc sgi to mang & phién mang thir cap ctia ca. Cac bao nang nay lam
bién dang céc soi mang, lam v& cac mach méu trén cic cung mang, giy anh
huong nghiém trong dén ca thé nhiém bénh (Woo, 2006). Két qua nghién ciru
cua Sanchez et al. (2001) cling phan 1ap duoc loai L. salmonae gay bénh kha
phd bién & cac loai ca hdi nudi va ca hoi ty nhién (Oncorhynchus nerka, O.

Mykiss va O. masou) khap Bic My va Nhat Ban.
e. Ciam nhiém trong cdc co quan khdc

Vi bao tr tring Microsporidia con nhiém ¢ mot sé co quan ndi tang khéc
ctia ca. Theo két qua nghién ctru trén loai c4 ngwa Danio rerio ciia Matthews et
al., (2001), loai Pseudoloma neurophilia ky sinh trong h¢ thong than kinh trung
wong cua ca. Mot sd gidng Ovipleistophora va Microsporidium dugc phén 1ap
tir co quan sinh dyc ciia ca. Hau hét cac gidng nay thudng gay bénh trén budng

trimg cua ca. Loai Nucleospora secunda khong chi l1dy nhiém té bao rudt ca
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canh Nothobranchius rubripinnis ma con 1ay nhiém trong cac t& bao mau, cac
bach cau va té bao lympho trong than, ty tang cta ca hdi Oncorhynchus
tshawytscha, phia Tay Bic Hoa Ky. Ching ciing 13 tac nhan gy nhiém tring
co quan tao mau & loai ca hdi O. mykiss & Anh, Columbia, Canada va Phap
(Lom va Dykova, 2002). Loai Ovipleistophora mirandellae ky sinh va gay bénh
trén than cua cac loai ca Abramis bjoerkna, Abramis brama, B. Barbus,
Leuciscus leuciscus, Rutilus rutilus va ca chép & chau Au (Lom va Dykova,
2002). Loai N. salmonis ciing dugc phan 1ap trén cac loai ca Cyclopterus lumpus
& Canada. Loai ndy dugc phat hién gy bénh 1a 1ay nhiém trong cac té bao
lympho trong than, ty tang cuia ca. Biéu hién cua bénh 1a sy xuét hién cia cac

cham d6 li ti trén than va ty tang (Freeman et al., 2013).

2.3.5 Phuwong thirc lan truyén vi bao tir Microsporidia vao mé vt chii

Céc nghién ciru sy twong tac giita Microsporidia voi té bao cua vat chu da
duogc thuc hién phé bién trén nhiéu loai ca nudi 1an cé tu nhién. Két qua ban dau
d3 ghi nhan mbi quan hé twong tac giita ky chii ca va Microsporidia trong trudng
hop thi nghiém giy cam nhiém (Dykova va Lom, 1980; Rodriguez-Tovar et al.,
2002, 2004; Franzen, 2005; Monagang et al., 2009). Bao tir ctia cac loai thudc
gidng Glugea lay nhiém sang cac c4 thé méi trong quan dan théng qua dudng
miéng, chung 1y nhiém sang céc té bao di tri nhu cac dai thuc bao va cic mo
bao. Tai day, vi bao tir trung 1am bién d6i cac t& bao chu va gay ra sy phi dai té
bdo, tao thanh mot cau trac dang bao nang. Cac bao nang c6 kich thudc 16n dan
lam gian doan cac qué trinh vat Iy ctia mo, dan dén viém nhiém va cudi cung
pha huy té bao md va giai phéng bao tir truong thanh (Dykova et al., 1980;
Canning et al., 1982).

Dé xam nhiém vao cac t& bao chu, vi bao tir tring Encephalitozon hellem
s& phat trién mot quy trinh rat chit ch& va nhanh chong phong thich cac bao tir
nho vao trong té bao chii chi trong thoi gian 2 gidy. Tuy nhién, bao tr nay mam
12 mot qua trinh rat phirc tap va van chua dugc nghién ciru day du. Pau tién, khi
gip tac nhan kich thich, bao tir s& phong thich soi cuc xuyén qua mang té bao

chu. Tiép theo 1a sy pha hiy ngay lap tirc vach ngin cua tai chtra bao tir, ciing
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v6i qua trinh ting ap suét thim thau do viéc ting kich thudc cta cuc nang, dng
cuc duoc phong thich vao trong té bao chat cia té bao chu va cac bao tir nho
dugc phong thich vao té bao chat cua té bao chu. Ong cuc 6 thanh day va kha
dan hoi, cac bao tir nhd duoc phong thich vao té bao chét cia té bao chu va duge

bao boc boi mot mang té bao hinh thanh bao nang (Frixione et al., 1992).

Loai Glugea anomala xam nhép vao té bao biéu mé cua vat chu qua da,
d6i khi xay ra trong khoang rudt. Khi da phét trién thanh khéi té bao khong 16
(xenomas) chtra day cac giai doan phat trién ciia bao tir, khdi té bao nay nho ra
bén ngoai da va vay lam can tré hoat dong boi 16i cua c4, dan dén tiéu ton nhiéu
nang luong. Loai G. anomala chi c6 mot ky chu trong vong doi, vi vay dé lay
nhiém dén vat chii ké tiép thi bao nang can dugc phong thich ra méi truong
nuéc. Qua trinh 14y nhiém sang ky chii khac c6 thé xay ra (1-2 nim) sau khi ca
chét. Su phét trién cua vi bao tir tring bén trong vat chi phu thudc vao nhiéu
yéu té moi truong, trong d6 nhiét do moi trudng nudce c6 tac dong 1on nhat (Lom

va Dykova, 1992).

Tuong tu, bio tir ciia cac loai thudc gidng Pleistophora ciing duoc ghi
nhan giy bénh trong rudt nhung phd bién nhat van 1a mo co ciia ca. Bao nang
dugc hinh thanh trong co, cac thé phan cit don nhan dugc san sinh trong tai bao
tir. Hau hét cac loai thudc gidng Pleistophora co phuong thirc lan truyén bénh
theo chiéu ngang. Tuy nhién, mot sb loai nhu P. mirandellae, P. oolytica, P.
ovariae va P. sulci dugc phat hién ky sinh trong budng trimg. Riéng loai P.
ovariae c6 rat nhiéu dic tinh biéu hién sy Iy truyén theo chiéu doc. Tuy nhién,
céc ca thé thuong c6 sirc dé khang cao ddi voi loai vi bao tir ndy. Chung thudng
dugc tim thay trong budng trimg va chiém 6% trong phdi ca (Dunn va Smith,
2001).

Vi bao tir tring Microsporidia c6 chu ky sdng truc tiép, gay bénh trén ca
va lan truyén bénh theo chiéu ngang kha phd bién. Cac loai thudc giéng Glugea
va Pleistophora c6 nhitng khac biét dang ké vé hinh thai va cac biéu hién bénh
1y, tuy nhién chung c6 nhiing diém twong ddng trong kiéu gen va kha ning lan

truyén dich bénh trong quan thé ca nudi. Vi tri va hinh thai cia bao nang thay
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d6i tuy theo loai vi bao tir tring. Bao nang thudng hinh thanh dau tién & cac mo
lién két rudt va sau do 1ay nhidm dén cac mo co, da va mang cta ca. Phuong
thirc 1dy nhiém theo chiéu ngang 1a phuong thirc phd bién nhit cia cac loai
thudc gidng Glugea sp. Tuy nhién, phuong thtc lan truyén theo chiéu doc ciing
d3 c6 nhiéu gia thuyét dé cap dén, dién hinh 1a cac loai G. anomola, G. atherinae
va G. hertwigi da dugc phat hién trong budng trimg cua ca. Dic tinh nay duoc
xem nhu 12 mot dang gay bénh man tinh, bao nang thudng phat trién cham va

C& c6 thé ton tai trong nhiéu nam (Dunn va Smith, 2001).

Nhiéu cong trinh nghién ctru khac da ching minh sy phat trién 1ay nhiém
clia vi bao tir tring Microsporidia trong cac ca thé nhiém bénh va phu thudc rat
nhiéu vao cac yéu t6 moi truong, dac biét 1a nhiét dg. Tiéu biéu 1a su phat trién
ctia Glugea plecoglossi dién ra cuc ky chAm & nhiét do dudi 16°C va cac thi
nghiém cam nhiém loai vi bao tir tring G. Stephani khong thanh cong khi nhiét
d6 moi truong nude dudi 15°C. Loai Microsporidium takedai khong phat trién
& nhiét d6 dudi 15°C, tuy nhién chiing van c6 kha ning iy nhiém cho céc ca
thé khac trong dan. Khi nhiét d¢ dugc trén 15°C thi bao tu tiép tuc phat trién
binh thuong. Két qua nghién ctru trén c hoi van ciing ghi nhan sy lan truyén
loai vi bao tir tring ndy phu thudc vao nhiét do. Ca gidng nhidm M. takedai &
18°C, khi chuyén sang méi truong c6 nhiét d6 thip hon 8°C thi kha ning lay
nhiém va boc phat bénh di giam dang ké. Nghién ciru ciing cho thay tit ca cac
loai thudc gibng Microsporidium nhiém truc tiép qua dudng miéng cia ca

(Andreadis va Vossbrinck, 2002; Lom va Nilsen, 2003).

Su xam nhdp cua Microsporidia vao té bao vat chu d3 duogc nghién ctru,
pho lodi cam nhiém cua ching rat rong. Bang nhiing thi nghiém thyc nghiém,
Monagang et al. (2009) cho biét ¢6 2 cach thirc d¢ Microsporidia xAm nhap vao
té bao vat chu:

Cach thir 1: Bio tir tring dugc phong thich tir ving mé nhiém bénh 1a
dang bao tir c6 kha ning dé khang cao; (a) trong diéu kién thich hop, dng cuc
clia bao tir s& xuyén qua 16p dia neo & phia trude bao tir va xAm nhép vao té bao

méi; (b) Bao tir trudng thanh bom cac bao tir nhd cua ching vao té bao vat chu
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qua dng cyuc nho; (c) Bén trong té bao ky cha cac bao tir nhd phan chia dé phat
trién tao thanh dang bao tir trudng thanh; (d) Trong thoi gian ting sinh dé tro
thanh bao tir trudng thanh, mot 16p vé day dugc hinh thanh bao boc giup bao tir
c6 kha ning dé khang cao; (¢) Bao tir truong thanh di gia ting sb lugng va pha
v& mang té bao vat chii thoét ra ngoai va xAm nhiém vao cic té bao chung quanh

dé tiép tuc mot chu ky sinh san méi (Hinh 2.6).

Giai doan baotw  Giai doan ky sinh va sinh san Giai doan phéng
xam nhiém vao té bén trong té bao ky chu thich bao tw
bao ky chu

Hinh 2.6: Phuong thirc lay nhiém ciia Microsporidia vao té bao ky chi
(nguon: Monagang et al., 2009)

Cich thir 2: (a) Bao tor Microsporidia s& xdm nhép vao té bao chu théng
qua kha ning thuc bao cia té bao chu. (b) Khi vao trong té bao chi, cac vi bao
tr bom céc bao tir nho (sporoplasm) cia chiing vao té bao chat cua té bao chu
qua 6ng cyc nho. (c) Bén trong té bao ky chii cac bao tir nhé phan chia dé phat
trién tao thanh dang bao tir trudng thanh. (d) Trong thoi gian ting sinh dé tro
thanh bao tir truong thanh, mot 16p vo day duge hinh thanh bao boc gitp bao tir
c6 kha niang dé khang cao. (¢) Bao tir truéng thanh di gia ting sb lugng va pha
v& mang té bao vat chu thoat ra ngoai va xam nhiém vao céc té bao xung quanh

dé tiép tuc mot chu ky sinh san mai.

Nhitng nghién ctru vé€ sy truyén nhiém da chirng minh rang té bao mau van
chuyén thé phan cat don nhan cia bao tir trung d€n mang va co cua ca. Bao nang

phat trién trong cac té bao mang va co 1am té bao chu truong to, bén trong chira
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day bao tir, cudi ciing bao nang v& ra din dén viém nhidm nghiém trong, cac
bao tir tu do duge tim thay trong cac dai thuc bao. Microsporidia 13 tic nhan lay
nhiém sém nhat dan dén viém mach va gy ra cac bénh nghiém trong khac. Mic
khac, tac gia cho thay su ldy nhidm bao tir ban du con xay ra trong rudt giap
xéc, sau d6 bao nang dugc phat hién trong co thé ca. Mot vai giai doan tién bao
tir cua ky sinh trang dugc tim thiy trong ndéi mé tim trude khi hinh thanh bao
nang trong ca (Woo, 2006).

Két qua nghién ciru ciing cho thay vi bao tir tring c6 tinh dic hitu rat cao
khi ky sinh vao té bao ky chu. Mdi loai vi bao tir tring xAm nhiém vao timg loai
té bao riéng biét. Nguyén nhan c6 thé 1a do loai té bao dé thich hop cho su phat
trién ctia cac bao tir hodc c¢6 cac yéu td kich thich su ndy mam cia bao tir. Tiéu
biéu 1a loai Scophthalmus lophii chi phat trién trong céc té bao than kinh, loai
Oncorhynchus mirandellae chi phat trién trong té bao trimg, loai Pleistophora
sp. chi phat trién trong té bao co. O mot sd loai thudc giébng Loma thi thudng
dugc tim thay trong cac bach cau trung tinh (Woo, 2006). Cac loai té bao chil
rat khé dé nhan ra sau khi bj vi bao tir tring xAm nhiém va phat trién thanh bao
nang c6 kich thudc rat 16n. Trong trudng hop vi bao tir tring 1ay nhiém Vva tao
thanh cac bao nang thi su tién trién ctia bénh dién ra nhanh hon. Biéu hién dau
tién 1a sy phi dai nhanh chong vé kich thude cua té bao bi nhiém va sau d6 nhan
té bao chu bi phéan chia. D6i v6i trudng hop vi bao tir tring 1ay nhiém khong tao
thanh cac bao nang thi biéu hién cta té bao bénh co su thoai hoa vé kich thudc
cling nhu chirc ning. Tuy nhién, két qua cudi cing dbi voi cac té bao nhiém
bénh 13 nhu nhau. Céc té bao chu s& dugc thay thé bang bao tir trudng thanh va
cudi cuing té bao chui bi pha hity hoan toan. Vé khia canh mé hoc, ca hai truong
hop déu c6 nhing biéu hién ton thuwong nhu nhau, biéu hién suy thoai té bao
nhu teo t& bao va hoai ttr chiém uu thé trong giai doan cudi ciing. Mtc do thay
d6i theo hudng suy thoai chirc ning duoc ghi nhan c6 lién quan dén cuong do
nhiém. Khi thé tich ctia co quan hodc mé giam thi cac chirc ning quan trong cta

cac co quan hodc mo nay c6 thé bi suy giam nghiém trong (Woo, 2006).
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2.4 Cac phwong phap phat hién vi bao tir trung Microsporidia

2.4.1 Nhuém miu

Phurong phap nhudém mau tuoi duge phat trién nhim chan doan nhanh cac
trudng hop nhiém bénh do vi bao tir triung Microsporidia gdy ra. Boi vi cac vi
bao tir trung c6 kich thudce rit nhd nén khoé xac dinh gidng loai vi bao tir tring
nhiém trong cac mau tuoi khong nhudm (mau khong c6 mau séc). Vi vay, mot
) k¥ thuat nhudém duoc phat trién dé c6 thé nhan ra duoc cac truong hop nhiém
ngay trén mau phét tuoi. Hai k¥ thuat nhuém pho bién nhat d6 1a nhuém
Weber’s trichromic (Weber, 1994) va nhuém Fluorochrome (Rooijen, va
Nieuwmegen, 1978). Trong d6 nhuo¢m Weber’s trichromic thuong dugc st dung
phd bién dé xac dinh vi bao tir tring. Trong phuong phap nhudém nay, cac biao
tr duge nhan biét boi dang hinh tring mau hong trong sudt va khong bao bat
mau dam hon trén mau nén 12 mau xam lam hay xanh 14 tiy theo thudc nhuém
nén 1a Fast Green, malachite green hay aniline blue (Hinh 2.7A). Trong nhiéu
truong hop, mau cia thudc nhuém s& hép thu manh & céac soi cuc, vi vay cé thé

quan sat thiy céc soi cuc xodn rd rang hon (Anane va Attouchi, 2010).

Hinh 2.7: (A) Mau bénh pham nhugém véi Weber’s trichromic (100x);
(B) Mau bénh pham nhudm véi Fluorochrome Uvitex 2B (100x)
(nguén: Anane va Attouchi, 2010)

Dbi v6i phuong phap nhudém Fluorochrome, cac thanh phan chitin cau tric
nén thanh bao tir s& duoc danh ddu huynh quang va nhan ra khi quan sat bang

kinh hién vi huynh quang, trong khi d6 cac bao tir bat mau trang hodc mau xanh
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ngoc. Cac thudc nhuém huynh quang duoc str dung phd bién 1a Calcofluor tring

M2R va Uvitex 2B (Hinh 2.7B).

Bén canh d6, nghién ctru v& bénh gao trén cac tra & Pong bang Ctru Long
ciia Nguyén Thi Thu Hing va Piang Thi Hoang Oanh (2011) ghi nhan nhiéu
trudng hop nhiém Microsporidia va Myxobolus trong co ci tra thong qua
phuong phap nhuém Giemsa va nitrat bac (AgNO3). Khi nhudém tiéu ban mau
bao nang bénh gao bang thudc nhuém Giemsa va quan sat duéi kinh hién vi
nhan thay cic bao tir bat mau xanh ciia thudc nhuém & phan cuc nang. Khi

nhudm vd1 thuéc nhudm nitrat bac cac bao tir bat mau nau nhat.

2.4.2 M6 hoc

Nghién ctru dic diém mo hoc trén c4 da tron Pangasius sutchi tai Thai Lan
dugc thuc hién bai Dykova va Lom (2000), nham khao sat nhiing bién d6i vé
cAu triic cta té bao va cac soi co khi vi bio tir tring x4m nhap va tao bao nang
trong co. Pé mo ta vi tri va mic do ton thuong ctia vi bao tir tring trong md,
cac mau ca (chiéu dai 3,5 cm) sé& duoc ¢ dinh trong dung dich Davidson, sau
dé xu ly vdéi Histoplast-S. Phin mdé hoc dugc nhudém thuong qui voi
haematoxylin va eosin (H-E), Trichrome va Giemsa. Két qua cho thdy nhiing
thay d6i mé hoc do vi bao tir tring Kabatana arthuri bén trong cac ving co lung
va co bung ctia ca. Hau hét cac khdi co bén chira day cac bao nang véi hang
nghin bao tir trudng thanh va tién trudng thanh. Su hoai tir duoc tim thiy xung
quanh ving co bi nhiém cac bao nang cua loai K. arthuri. Ngoai ra, hoat dong
clia cac dai thuc bao dé co thé chong lai sy nhidm tring nay ciing duoc ghi nhan.
Sy viém nhiém xay ra khip cic ving co ¢ chira bao nang va céac dai thuc bao
chtra day cac bao tir ciia loai K. arthuri ciing duoc tim thiy & cac cau tric mo

va cac co quan khac nhau (Dykova va Lom, 2000).

Céc biéu hién mo hoc cila cac co quan nhiém Microsporidia 1a sy c¢o lap
va loai bo cac bao tir khoi té bao. C6 hai biéu hién chinh 1a (1) vi bao tir tring
khu trd trong céc bao nang hoic (2) cac bao tir lan toa khip cac khu vuc trong
mo6 khi méi bat dau nhidm bénh. Biéu hién dau tién thuong duge ghi nhan & cac

loai thudc gidng Glugea sp., bao gdbm ba giai doan lién tiép dé cudi cing hinh
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thanh cac bao nang ph4 hity viing mé nhiém bénh cta ky chu. Biéu hién thi hai
dugc ghi nhan & cac loai thudc gidng Pleistophora sp. thudng lay nhiém ¢ mo
co. Tuy nhién, biéu hién ton thuong cic mo lién két duge ghi nhan 1a khong

nghiém trong(\Woo, 2006).

Nghién ctru bénh gao trén cac tra @ PBSCL cta Nguyén Thi Thu Hang va
Ding Thi Hoang Oanh (2011) ciing ghi nhan céc thay d6i cdu trac mé hoc trén
co cé tra. Cac mau co ca tra nhiém bao nang cua Microsporidia c6 dinh trong
Formaline 10%. Sau d6 tién hanh rira mau dudi voi nude trong thoi gian 5 phut,
chuyén miu sang dung dich ethanol 70% cho dén khi phan tich mé hoc. Mau
duogc cat véi do day tir 5-7 pm va xir Iy qua céc giai doan: loai nudc, 1am trong
mau va tam paraffin. Sau d6 mau dugc duc khoi, cat va dan 1én lame r6i nhudém
Haematoxylin va Eosin. Két qua phan tich m6 bénh hoc ghi nhan dugc hinh
dang bao nang va bén trong 1a ving co da bi hoai tir, ngoai bao nang c6é mdt 16p
mang mong mo lién két dé bao boc nhirng bao tir. Nhiing thay doi chinh vé mé
hoc gay ra boi Microsporidia duoc tim thdy & co bén, co lung, co bung. Hau hét
cac khéi co bén bi che kin boi cac bao tir. Nhitng thay ddi nghiém trong vé ciu
triic trong mo co di kém véi sy nhan 1én ctia Microsporidia va sy 1y nhiém
chiém wu thé trong cdc mau quan sét trén kinh hién vi. Thém vao d6 sy thay doi
vé céu trac cia nhiing sgi co ddc trung lam hoai tr vung co, cAu trac nay duogc
quan sat & tat ca cac giai doan phat trién ciing nhu & ngoai vi thay vao do6 tap

hop cac bao tir khong 16 va tdng thé nay 16n nhanh va ting kich thudc.

2.4.3 PCR (Polymerase Chain Reaction)

Nhom vi bao tir tring Microsporidia 1a nhom sinh vat don bao, hau hét 1a
hinh trimg véi kich thudc rat nho, dao dong tir 1-40 um. Trong cung 1 loai, cdu
tao ctia bao tir c6 xu hudng 6n dinh, tuy nhién trong timg giai doan cta chu ky
song, chiing sé& tao ra cac dang bao tir khac nhau. Vi vay, nhiing phuong phap
nhan dang, phan loai dinh danh dya vao cac k¥ thuat kinh hién vi, m6 bénh hoc
thuong rat khé xac dinh va do chinh xac thap. Vi budc tién ciia cong nghé sinh

hoc hién nay thi k¥ thuat PCR c6 vai trd rat quan trong trong viéc chan doan va
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dinh danh nhanh, chinh x4c cac loai Microsporidia gay bénh trén cac ddi tuong
thity san c6 gia tri kinh té.

Két qua PCR c6 thé phat hién sém vi bao tir trung Microsporidia trong cac
mau bénh. Mot cip mdi duy nhét bd sung cho trinh tu ctia rRNA tiéu don vi nho
cho phép khuéch dai DNA tir bén tic nhan gdy bénh Microsporidia la:
Encephalitozoon cuniculi, Encephalitozoon hellem, Enterocytozoon bieneusi va
Septata intestinalis. Phan tGng st dung hai moéi c6 trinh ty: PMP2 (5°-
CCTCTCCGGAACCAAACCCTG-3’) va PMP2b (5’-CCTCTCCGGA
ATCAAACCCCG-3’) (Fedorko et al., 1995).

PCR dugc thuc hién bﬁng cach st dung 2,5 ml cia DNA véi bd kit
GenAmp (Perkin-Elmer Cetus, USA) va may PCR Perkin-Elmer 9600
thermocycler. Phan tng PCR dugc thuc hién trong 35 chu ky nhiét vdi céac
khoang nhiét do nhu sau: 94°C trong 30s, 60°C trong 30s, 72°C trong 30s va
72°C trong 10 phiit cho s bat cip ciia modi. San pham PCR dugc phat hién bang
phuong phap dién di trén gel agarose va thudc nhudm ethidium bromide. Két
qua da xac dinh 4 tac nhan Microsporidia trén dugc phat hién béng vach DNA
v6i trong lwong phén tir tir 271-281 bp. Cu thé 14 E. bieneusi: 250 bp, E. cuniculi:
268 bp, S. intestinalis: 270 bp va E. hellem: 279 bp (Hinh 2.8).

Nghién ctru cuia Pomport-Castillon et al. (2000) cling sit dung k¥ thuat
PCR, sau d6 giai trinh tu gen dé nhan biét va so sanh kiéu gen cua 3 loai Glugea
anomala, G. stephani, G. americanus va loai Spraguea lophii. Phan trng PCR
dugc thyc hién véi 2 moi xudi va nguoc co trinh ty 1a 5-GGTTG-
ATTCTGCCTGACGT-3' va 5' GACGGGCGGTGTGTACAAAG- 3' hoac 5'-
GGTCCGTGTTTCAAGACGG-3’. Phan tng PCR duogc thyuc hién trong 30 chu
ky nhiét v6i cac khoang nhiét do gdm: 94°C trong 1 phut, 55°C trong 1,5 phut
va 72°C trong 2 phut, stt dung ezym Taq polymerase. Két qua giai trinh ty gen
cho thay 3 loai G. Anomala (1.165bp), G. Stephani (1.165bp), G. Americanus
(1.174bp) c6 nhiing trinh tr gen gan nhu twong déng véi nhau va ciing tuong

dong vai loai Spraguea lophii. Tir két nghién ciru tac gia cho rang thyc té 3 loai
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Glugea chi 1a 1 loai duy nhét va ciing c6 thé hd tro cho viéc phan loai cac loai

Glugea spp. thudc gidng Spraguea.

310 —
271/281 =
234 —
194 —

Hinh 2.8: Két qua dién di san pham PCR (nguén: Fedorko et al., 1995)
Giéng: 1va7, thang trong luwong phan ti- Haelll fX174 (Bethesda Research Laboratories);
2: E. cuniculi tzr mau tinh~5qch; 3: S. intestinalis tir mau tinh sqch; 4: S. intestinalis tzr mau
twoi; 5: E. bieneusi tir Mau twoi; 6: E. hellem tir mau tinh sach

Nghién ctru ciia Mansour et al. (2005) st dung quy trinh PCR va giai trinh
tu gen SSU-rDNA dé phat hién va dinh danh loai vi bao tir tring Microgemma
tincae, Tetramicra brevifilum gay bénh trén loai ca Symphodus tinca. Nghién
ctru di sir dung hai doan méi 1a SF4m (5> CACCAGGTTGATYCTGCCTRD
3’) va SR1147m (5 TGTRGTRAICYTCCGYCAATY 3'). Két qua tac nhan M.
tincae, T. brevifilum trén dugc phat hién va dinh danh véi ty 1€ chinh xac trén
90%.

Nghién ctru cia Abdel-Ghaffar et al. (2011) thuc hién trén 103 mau ca
Saurida tumbil nhiém Microsporidia. Phan tich phan tir dya trén trinh tyr gen
ctia tiéu don vi nhod rDNA di duoc thuc hién dé xéac dinh vi tri phat sinh loai cta
céc loai Pleistophora. Két qua so sanh cho thay 8 loai Pleistophora c6 mirc do
tuong dong trong kiéu gen trén 92%. So sanh céc trinh tu nucleotide cho thiy
cac trinh ty ctia Microsporidium tuong tu nhu ctua Pleistophora anguillarum
(nhan dang dén 99,8%). Vi vay, cac loai Microsporidium hién nay duoc ghi

nhan va phan loai nhu 1a mot loai méi cta giéng Pleistophora.
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2.5 K§ thuit nudi cdy vi bao tir tring Microsporidia

2.5.1 Nhirng nguyén 1y trong k¥ thuit nudi cy té bao

Néu dit cau hoi: “Cong cu nghién ctru ndo déng vai trd quan trong trong
phong thi nghiém? thi c6 thé d& dang tim thiy ciu tra 10i tir nhitng nha nghién
ctru sinh hoc, y hoc va cong nghé sinh hoc 13 nghién ctru té bao va nudi ciy té
bao 1a van dé quan trong hau nhu khong thé thiéu trong cac nghién ciru chuyén
sdu. That su khong thé ké hét thanh cong cua té bao va k¥ thuat nuéi cdy té bao
trong nghién ctru y sinh cong nghé sinh hoc ngay nay. Nhiing k¥ thuat nuoi té
bao dong vat dd duoc phat trién nhanh chong va hiéu qua cho cac nghién ciru

chuyén sau trén cd nguoi va dong vat.

Té bao dong vat tach tir md co thé duoc nudi cay trén cac loai mdi truong
dinh dudng tong hop bén ngoai co thé, chung s& sinh trudng bang cach ting sé
hrong va kich thuée té bao. Ky thuat nudi cay té bao dong vat da tao co hoi cho
nghién ctru vé dic diém bénh hoc cua cac bénh do ky sinh tring, virus, khang
nguyén, khang thé duogc tién hanh mot cach tdi uu nhat. Ngoai ra, chung con gitp
phat trién cac md hinh thuc nghiém dé khao sat tic dong cua hda chat, xac dinh
su twong hop cua md trong nudi cay ghép va nghién ciru cac té bao dic bigt cing

su twong tac cua ching (Nguyén Hoang Loc, 2006).

Céc té bao dong vat 1a té bao nhan thuc (eukaryote), chung dugc lién két
v6i nhau bdi cac nguyén liéu gian bao dé tao thanh mo. M6 dong vat thudong
dugc phan chia theo 4 nhém 1a biéu mod (epithelium), md lién két
(connectivetissue), md co (muscle) va mé than kinh (nerve). Hau hét cac té bao
dong vat binh thuong 14 cac té bao dinh bam, vi thé chung can c6 bé mat dé gin
vao va sinh truong. Trong cac ing dung ngudi ta sir dung rong ri cc loai té bao
dinh bam 1a té bao biéu mé va nguyén bao soi (fibroblast). Cac t& bao dinh bam
can c6 mot bé mat 4m dé sinh truéng nhu 14 thiy tinh hoic plastic. Dung cu trong
phong thi nghiém nhu dia petri hodc céc chai truc 1an thuong dugc st dung rong
rdi nhat (Nguyén Hoang Loc, 2006). Nhiéu nghién ciru ing dung k¥ thuat nudi
ciy té bao dé nudi nhoém ky sinh tring Microsporidia trong méi truong nhan tao

d3 thanh cong. Cac két qua nghién ciru trén cho thdy qua trinh nudi vi bao tur
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tring can phai c6 té bao song ctia dong vat trong moi trudng nhan tao dé lam ky

chu cho chiing ky sinh va phat trién (Nguyén Hoang Loc, 2006).

2.5.2 Mbi trudng nudi ciy

Van dé quan trong nhat trong nudi ciy té bao dong vat 1a moi truong nudi
cAy. Moi truong nay phai ¢ da chat dinh dudng, nhén tb sinh truéng, do pH va
ndng do mudi 6n dinh, ddng thoi phai co hé thdng thai bo cac san pham trao ddi
chét doc hai dé té bao co thé séng va phat trién duoc. Nhu cau dinh dudng cia
cac té bao dong vat 16n hon vi sinh vat, té bao dong vat khong trao ddi chat
nitrogen vo co nhu vi sinh vat. Vi vdy, amino acid va vitamin can phai duogc bo
sung rat nhiéu vao moi truong. Moi truong dic trung ding trong nudi cdy té bao
dong vat bao gém cAc amino acid, vitamin, hormone, nhan td sinh trudng, mudi
khoang va glucose. Ngoai ra, moi truong can duoc cung cap tir 2-20% (theo thé
tich) huyét twong ctia dong vat c6 vi. Mic du huyét thanh ¢ thanh phan chua
dugc xac dinh day du, nhung nhiéu nghién ctru da cho thy no rat can thiét cho
su phat trién va ton tai ctia té bao trong nudi cdy (Nguyén Hoang Loc, 2006).

Dé té bao c6 thé séng va phat trién thi moi truong nudi cdy can cod cac
thanh phan nhu sau:

e MB&i trudng héa chat: duoc sang ché tir nhitng nim 1950 di thay thé
hoan toan cho cac dich sinh hoc nhu dich chiét tir phoi ga, huyét
tuong...Mé1 truong hda chit duge diéu ché hang loat, cit gilr dugc lau,
dé thay thé, thém hodc bét cac chat can thiét va it bi lay nhidm... Moi
truong nudi cdy co chira du cac chat dinh dudng nhu Cacbonhydrat, acid
amin, vitamin, nguyén td vi luong, hormon, nhan t6 sinh truong. Hién
nay, ngudi ta ding mot s6 méi truong nudi ciy nhu méi truong Eagle,

moi trudng Dulbecco (Nguyén Hoang Loc, 2006).

e Cic nhin t6 sinh trwéng: néu khong c6 nhan to sinh trudng thi té bao
dong vat s& khong phat trién. Ngudi ta thuong phai b sung huyét thanh
bé (10-15%) vao mdi trudng nudi cdy vi trong huyét thanh c6 chira nhan
t6 sinh truong. Tuy nhién, ding huyét thanh vira dat tién lai vira dé bi

nhiém khuan cho nén hién nay ngudi ta thuong dung cac chét bd trg nhu
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insulin, transferin, ethanolamin... hodc st dung 16p t& bao nuéi dé thay

thé cho huyét thanh (Nguyén Hoang Loc, 2006).

e Cac chét khang sinh: penicillin, streptomycin hodc amphotericin B
thudng duoc bd sung vao mdi trudng nhan tao nhim chdng nhiém khuan
cho mé cdy. Tuy nhién, cac chat khang sinh thuong doc hai nén phai
dung véi liéu luong thich hop va phai két hop vé6i quy trinh tiét tring tot
(Nguyén Hoang Loc, 2006).

2.5.3 Cac phuong thirc nudi ciy

Trong méi truong nudi cdy nhan tao, cac té bao tw do thudng & dang huyén
phi, con té bio md thuong bam vao day binh thanh timg 16p. Ngudi ta st dung
budng dém hodc may dém tu dong dé tinh toan sb luong té bao theo timg giai
doan phat trién. Phuong thirc nudi cdy don gian nhat 1a nudi ciy theo mé (batch
culture), trong d6 té bao dugc nudi vai ngay cho t&i khi sinh truong thi dimg lai.
Day 13 hé thong nudi ciy khép kin, Vi trong qua trinh nudi khong cho thém bét
ky chat khac vao va cling khong thai san pham trao d6i chat ra ngoai méi trudng.
O diéu kién chuan thi mat d6 té bao trong méi trudng 1a 10%/cm3, nudi trong 3
ngay cho téi khi mat do té bao dat 10%/cmS. Qua trinh nudi cay can phai khudy
lic déu dé huyén phu té bao va chit dinh dudng dugc phan bd déu trong moi
truong. Tuy nhién, moi truong sé& nghéo dan chat dinh dudng va tich lily nhiéu
chét doc (san pham chuyén hoa cia té bao) do d6 té bao sé& bi thoai hda va chét.
Nguoi ta c¢6 thé kéo dai thoi gian nudi cdy bang cach bd sung thém chit dinh
dudng vao moi trudng nudi cay theo thoi gian dé té bao tiép tuc ting sinh, nhung
dén mot thoi gian nhat dinh, sinh truong s& dimg lai vi méi truong da tich liy

qua nhiéu chat doc nhu amoniac hay lactat (Nguyén Hoang Loc, 2006).

Dé giai quyét van dé trén nguoi ta tién hanh phuong thirc nudi ciy lién tuc
(continuous culture), trong d6 moi truong ludn duoc ddi mai lam cac chat doc
ludn dugce loai bo. Co hai cach nudi ciy lién tuc: (1) dung hé thong tiép liéu chat
dinh dudng nhung van duy tri té bao trong mé cdy cho dén khi sé luong té bao
dat 107/cm? hodc (2) ddng thoi c6 thém hé thdng rit bdt moi truong cung vai té

bao ra khéi mé cay, nhu vay hé so tang trudng té bao s€ ty 1€ voi hé s6 doi moi
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dong chay vao va chay ra ngoai. Mot hé cin bang nhu vay duoc goi 1a hé 6n
hoa (chemostat), mot dang ndi 1én men thuong dung dé nudi cay lién tuc

(Nguyén Hoang Loc, 2006).

2.5.4 Cac nghién ctru phat trién ky thuat nubi vi bao tir tring

Viéc nudi ciy té bao dong vat dugc ding 1am nguyén liéu cho cac nghién
clru qué trinh phat trién ctia Microsporidia trén con trung, dong vat c6 vi va cé
d3 duoc cong bd phd bién. Nghién ciru phét trién hé théng nudi cay dong té bao
biéu mo ciia ca chinh dé xac dinh kha nang gay bénh va tic dong ciia loai vi bao
tir triung Heterosporia anguillarum 1én té bao vét chu (Kou et al., 1995). Té bao
dong EP-1 (té bao biéu mo) duoc phat trién va nudi cdy 12 ngay trudc khi cho
cam nhiém lién tuc vi bao tir ciia H. anguillarum. Két qua cho thay sau 220 lan
cho nhiém lién tuc v&i bao tir cua H. anguillarum, cac té bao dong EP-1 van
khong bi hity hoai va van phat trién binh thuong. Tuy nhién, khi cac té bao nay
dugc cho nhiém & lan thir 240 va sau d6 ciy vao ca chinh khoe thi chung bat
dau bi nhiém bénh trén cac 16p mo co. Piéu nay ching t6 co ché gdy bénh cta

nhom vi bao tr tring rat phuc tap.

Ngoai ra, cd thé sir dung hé thong nudi cay té bao bach cau ciia ca hoi Théi
Binh Duong dé chirmg minh kha ning gy bénh va doc luc cao cta loai vi bao
tir Nucleospora salmonis. Theo két qua nghién ctru, cac chat chiét dung trong
tiém ching (inocula) duoc nudi dudng van c6 thé gy bénh véi cac dau hiéu
bénh 1y gidng nhu dich bénh trén ca hoi Thai Binh Duong ngoai tu nhién. Cac
té bao bach cau duoc nuodi céy nhan tao va cho cam nhiém vai vi bao tir N.
salmonis da dugc luu giit trong nito 16ng -70°C. Céc bao tir ndy van c6 kha ning
xdm nhdp va pha hiy té bao bach cau ciia ca hoi. Piéu nay cho thay
Microsporidia c6 kha niang chiu dung cao v6i méi trudong bat loi va kha ning
gay bénh trén nhiéu loai ca khac nhau, gy ton that nghiém trong cho nghé nuoéi

(Wongtavatchai et al., 1995).

Céc phuong phap nudi cay so cap va ngan han cling dugc st dung dé
nghién ctru su twong tac ctia bio tir v4i cac té bao cua hé thong mién dich bam

sinh 1a dai thuc bao va bach cau trung tinh. Cac mé nudi céy thuong dugc su
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dung trong vong 48 gid va tap trung nghién ctru kha nang pha v cua dai thuc
bao. Nghién ctru cuia Kim et al. (1999) di sir dung phuong phap nay dé nudi ciy
va nghién ctru kha nang thuc bao cua dai thuce bao than ca huwong (Plecoglossus
altivelis) ddi véi bao tir Glugea plecoglossi thong qua nghién ctru phan ng A-
reactive glycoproteins trén bé mit ctia bao tir ndy. Két qua cho thiy loai G.
plecoglossi d3 e ché san xuit ion O cua dai thuc bao cua ca huong

(Plecoglossus altivelis) bai su kich thich vdi zymosan.

Nghién ctru ciia Shaw et al. (2001), thuc hién nudi cay dai thuc bao cua ca
hdi Thai Binh Duong va c4 hdi Pai TAy Duong dé so sanh kha ning thuc bao
ctia loai vi bao tir tring Loma salmonae. Két qua cua nghién ctru cho thay kha
nang thuc bao cua dai thuc bao & cac hoi Pai Tay Duong cao hon loai ca hoi
Thai Binh Duong. Tir co s6 té bao hoc cho thiy stc dé khang cua cé hdi Pai
Tay Duong véi vi bao tir tring Microsporidia cao hon stic dé khang ciia ¢4 hoi

Thai Binh Duong.

Thanh cong nhat c6 thé ké dén 13 hé thong nudi té bao bach cau trén ca hoi
(salmonid) dé phuc vu cho céc nghién ctru loai vi bao tir Nucleospora salmonis.
bac biét, hé théng cling co thé hd tro su phat trién cla tac nhan lay nhiém trén
dong vat c6 vl Enterocytozoon bienusi. Ngoai ra, cac nha khoa hoc da dat duoc
mot s6 thanh cong nhét dinh trong nudi cay loai Pseudoloma neurophilia trén
cac dong té bao ctiia mot sb loai ca khac nhau. Cac dong té bao ca chinh EP-1
cling duoc phat trién thanh céng dé phuc vu cho cac nghién ciru bénh hoc cia
loai Heterosporis anguillarum. Nhimng phuong phap tiép can nudi cay té bao co
thé nang cao tam hiéu biét ciia khoa hoc vé viéc phong tri Microsporidia trén ca

(Monagang et al., 2009).

Tiép theo, Monagang et al. (2010) da phat trién hé thong nudi cay té bao
than va tuyén sinh duc cta thé dé nghién ctru su phat trién va xdm nhap cua loai
Anncaliia algerae. Cac dong té bao dugc nudi trong mdi trudng Grace’s Insect
Culture Medium (HyClone) véi 2 mM L-Glutamine; 500 mg/L Calcium
Chloride; 2,800 mg/L Potassium Chloride; 3,330 mg/L Lactalbumin
Hydrolysate; 3,330 mg/L Yeastolate va 10% FBS (10% heat-inactivated fetal
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bovine serum). Qua trinh nudi ciy c6 bd sung thém penicillin/streptomycin vé6i
ndng d6 1a 100 IU/ml. Két qua thir nghiém cho thay A. algerae c6 kha ning xam
nhiém va gay bénh ddi v6i cac dong té bao cua ca vang va mot sb loai ca nude
ngot khac.

2.6 Mot s6 nghién ctru thir nghiém diéu tri vi bao tir tring Microsporidia

2.6.1 Anh huéng ciia hoa chat dén vi bao tir trung Microsporidia
Nhiéu nghién ctru khao sat anh huong cia cac loai hoa chat 1én vi bao tir
tring gdy bénh trén ca. Mot s6 nhom hoa chat dang duoc str dung pho bién duoc

trinh bay trong Bang 2.2.

Bang 2.2: Mt s6 loai hoa chat va nong dd thwong dwoc sir dung tiéu diét

vi bao tir trung

Nhom . 5 5
i X Héa chat Nong d0 Vi bao tik trung Nguon tham khéo
hoa chat
Ion duong  Chlorhexidine  0,005% A. polyphagacysts Thomas, 2013
Benzalkonium , 1, E. cuniculi Waller, 1980
chloride
. N Santillana-Hayat et al.
0 1
0,2% E. intestinalis 2002
Halogen Chlorine 1 ppm E. intestinalis John et al., 2005
E. cuniculi, E.
2,5 ppm hellem Johnson et al., 2003
Oxyhea  Chlorine 4,1 mg/ml E. intestinalis Ortega et al., 2008
dioxide
15mg/ml Nosema bombycis  Zhengyoung et al., 2010
Aldehyde Formalin 62 ppm Glugea sp. Iglesias et al., 2002
1% E. cuniculi Waller, 1980
Ruou Ethanol 70% E. intestinalis  Santillana-Hayat eztggé
G. stephani Li and Fayer, 2006

2.6.1.1 Nhom ion duwong

Trong nhém hop chat nay con c6 cac hoa chit Amoni bac bon (QACs),
dién hinh nhat 12 Benzalkonium Chloride (BKC) ciing dugc sir dung rong rai
nhu 1a chat tiéu diét vi sinh vat bé mit co6 hiéu qua cao. Hoat dong cua
Benzalkonium Chloride phy thudc vao d6 pH clia méi trudng (thich hop nhat 1a
pH tir 4-7). Ngoai ra, nhiét d cao va thoi gian tiép xtc cang dai cang gia ting
hiéu qué cua hoat chat nay. Pbi voi Microsporidia, mot sé nghién ctru dd ghi

nhan tinh hiéu qua ciia hoat chat niy trong méi truong thi nghiém. Dién hinh 13,
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BKC ¢ ndng d6 0,1% c6 hiéu qua tiéu diét vi bao tir trung E. cuniculi 1én dén
80% trong thoi gian 30 phut. Ngoai ra, khi thir nghiém cam nhiém thuc té véi
loai thudc thwong mai Brolene chira 0,01% BKC, hoat chit nay ciing cho nhiing
két qua tuong ty (Waller, 1980). Tir d6 cho thdy BKC c6 hiéu qua tiéu diét vi
bao tir trang. Mic khéc, két qua nghién ctru khac cho thiy BKC véi nong do
5x1075% khong c6 kha ning gy (rc ché cac bao tir ciia E. cuniculi. Bang ching
1a cac bao tir van ton tai dén 75% sau khi tiép xuc trong thoi gian 30 phit trong
moi trudng dng nghiém. Du vy, hoat chat ndy lai cho hiéu qua kha quan hon
khi két hop cung v6i fumagillin, thiabendazole, oxibendazole hoic albendazole
v6i nong do6 twong tu (5x1075%). Tir cac két qua nghién ciru cho thay hoat chét
nay co hiéu qua khac nhau trén cac loai vi bao tir trung khéc nhau va phu thude

rat nhiéu vao ndng do cua hoa chat (Franssen et al., 1995).

Hi¢u qua tuong tu cua BKC trong qua trinh thir nghiém v&i vi bao tir trung
Encephalitozoon intestinalis. O liéu lwong 0,2%, BKC di tiéu diét dén 100%
cac bao tir sau 30 phut (Santillana-Hayat et al., 2002). Tuong tu, Ortega et al.
(2007) tién hanh thir nghiém nhiéu loai héa chat khac nhau 18n vi bao tr tring
gdy bénh. Két qua ghi nhan kha ning tiéu diét loai vi bao t trung
Enterocytozoon bieneusi va Encephalitozoon intestinalis cta hoat chat amoni
bac bdn nay. Liéu luong thir nghiém cua hoat chat nay cao hon so véi nghién
clru trudc day. Véi lidu tir 200-400 ppm, BKC da e ché hoan toan bao tir trong
hoi gian tir 5-15 phat.

Hop chét ion duong chlorhexidine c6 hi€u qua tiéu di¢t mot s6 mam bénh
ky sinh tring tao bao nang nhu Acanthamoeba va Microsporidia. Vi nong do
thap tir 0,005-0,006%, hop chit nay di diét mam bénh dang & giai doan dong
bao tir rat hidu qua. Dbi voi giai doan bao nang, do mang cellulose day, cac hop
chét thudc nhom QACs khong thé tac dong pha hity té bao nhung chlorhexidine
cho hiéu qua tac dong rat tot. Tuy nhién, hi€u qua cua chat nay con phu thudc
vao cach phdi tron theo timg cong thirc khac nhau. Do d6 nhiéu trudng hop diéu

tri hidu qua khong gidng nhau (Thomas, 2013).
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Loai A. polyphagacysts van c6 thé ton tai khi tiép xuc véi chlorhexidine
trong 2 ngay (Penley et al., 1989). Trong khi d6 Silvany et al. (1990) cho ring
hop chat chtra chlorhexidine van c6 thé tac dong pha huy té bao loai ky sinh
tring ndy ngay cé trong thoi gian tiép xuc ngin (5-10 gid). Nhitng khac biét nay
c6 thé 1a sy khac nhau trong cong thirc. Nhiéu nghién ctru da ghi nhan cong thirc
phéi hop giira chlorhexidine 0,005% véi thimerosal 0,001% (mot hop chat
Organomercury) hoac Ethylenediamine axit Tetraacetic (EDTA) 0,1% cho hi¢u

qua diéu tri voi cac bao nang (Thomas, 2013).

Ngoai ra, hop chat Polyhexamethylene Biguanid (PHMB) ciing dugc ghi
nhan diéu tri bénh c6 hiéu qua do cac loai ky sinh trung tao bao nang
Acanthamoeba va Microsporidia gy ra. Tuy nhién, cong thic két hop gitta
Polyhexamethylene Biguanid ndng d6 thap (0,00005%) va Amoni bac bdn
Polyquaternium-1 (0,055-0,001%) cho két qua diéu tri kha quan hon véi cac
loai hoa chat khac trong ciing nhom (Thomas, 2013).

2.6.1.2 Nhom Halogen

Dbi v6i hop chét halogen, nhidu nghién ctru ghi nhan chlorine cho hiéu
qua tiéu diét vi sinh vat rat t6t. Két qua khao sat cho thiy tat ca cac nong do
chlorine déu cho hiéu qua tac dong tiéu diét bao tir tring. O noéng do 2 ppm,
chlorine cho hiéu qua tiéu diét nhanh va thich hop nhat, (rc ché bao tir E.
intestinalis 1én dén 99,9% trong 16 phut tiép xuc véi chlorine (Worlk et al.,
2000).

Két qua khao sat hiéu qua tac dong cua chlorine 1én 3 loai vi bao tir tring
E. cuniculi, E. hellem va E. intestinalis cho thay chlorine c6 thé kiém soat céac
bao tir trong mdi trudng nude. Két qua dém s lugng bao tir ton tai trude va sau
khi tiép xtc véi chlorine cho thy sé lwong cac bao tir ton tai kha cao (50-90%)
sau khi tiép xtic voi chlorine 2,5 ppm trong 4 phiit. Sau 5 phit, cac bao tir cua
ca 3 loai di giam dang ké, chi con khoang 20-40%. Sau 8 phut tiép xtic voi
chlorine & nong d6 2,5 ppm thi cac bao tir d4 bi tiéu diét hoan toan (Johnson et
al., 2003).
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Két qua ghi nhan tac dong pha hay cac bao tir E. intestinalis cua Chlorine
& ndng do 1ppm trong diéu kién pH = 6 12 99%. Khi pH cang ting cao thi hi¢u
qua tiéu diét bao tir cua chlorine cang giam va ¢ pH = 8 ty 1€ tiéu diét bao tir E.
intestinalis chi con 68,8%. Cac nghién ciru ghi nhén gia tri ndng d6 Chlorine rat

khac nhau phu thudc vao loai va gia tri pH cua moi truong (John et al., 2005).

Nghién ciru ciia Ferguson et al. (2007) da xac dinh nong do chlorine ¢ 5
ppm tiéu diét 100% bao tir ctia loai E. cuniculi. Tuy nhién, dbi véi 2 loai vi bao
tir trung Pseudoloma neurophilia va Glugea anomala dugc phan lap tir trimg
ctia ca van (Danio rerio) thi gia trj néng do chlorine & muc rat cao, tir 100-150
ppm moi c6 thé tiéu diét trén 95% bao tir clia 2 loai nay. C6 thé nédi qua trinh
khir tring trimg cua loai ca canh voi nong do chlorine thap trong thoi gian dai
tao diéu kién gia ting sirc dé khang cho cac bao tir P. neurophilia va G. anomala.
Ngoai ra, nghién ctru cling ghi nhan phac d6 diéu tri lip lai sau 5-7 ngay véi
chlorine ndng d6 100 ppm va diéu chinh pH = 7 sé& cho hiéu qua tiéu diét hon
99%.

Ngoai ra, kich thudc cta cac bao tir dong Acanthamoeba di giam dang ké
khi tiép xtc v4i 5 mg/ml chlorine va ¢ hon 90% cac té bao bi hoai tir. Quan sat
mau dudi kinh hién vi dién tir cho thy céac té bao ndy xdy ra su ngung tu va mat
dan cac bao quan (ty thé, nhan). Liéu luong chlorine khoang 1-7 ppm c6 thé diét
hiéu qua cac nhém ky sinh trung tao bao nang trong 5-30 phut (Mogoa et al.,
2010).

Vi hoa chat iodine, nhitng (mg dung trong viéc tiéu diét vi bao tir tring
rat han ché. Nghién ctru gan diy dd chimg minh rang iodine c6 thé tc ché su
tang trudng clia cac bao tir tring, d6i véi cac bao nang thi tic dong rat han ché;
ndng do e ché t6i thiéu 50% dao dong tir 90-370 ppm iodine don chat hoic tir
60-195 ppm iodine hop chat. lodine 13 mot chat khir tring hiéu qua cho hau hét
céc tac nhan gdy bénh va da duoc ap dung rong rii trong nganh nudi trong thity
san. Viéc diéu tri bang iodine v6i ndong do 100-200 ppm trong 25 phdt c6 thé
ngin chin sy xdm nhiém cua vi bao tir tring Loma salmonae cho ca hoi Thai

Binh Duong (O. tshawytscha Walbaum), ti 1& nhiém giam dén 90%. Tuy nhién,
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mot s& bao tir van con ton tai ngay ca khi ndng do cao, tir d6 ¢6 thé xAm nhiém
trd lai va boc phat bénh. Poc tinh cua iodine kha cao (LCso=30 mg/kg), thay d6i
theo loai, pH mdi trudng va giai doan phat trién cua ca thé (Athanassopoulou et

al., 2009).

2.6.1.3 Nhém hop chit oxy héa
Céc két qua nghién ctru trude diy cho thiy hop chat Chlorine dioxide
(Cl02) c6 kha ning 1am bét hoat virus, vi khuin, nim va Microsporidia (Lu et

al., 1992; Foschino et al., 1998; Chen et al., 2002; Zhengyong et al., 2010).

Dién hinh 13 nghién ciru ctia Ortega et al. (2008), ghi nhan kha ning diét
vi bao tir trung hiru hiéu cua ClO2. Nghién ctru dugc thyc hién trén loai vi bao
tir trung Encephalitozoon intestinalis phan 1ap tir trong dat va nudc. Két qua cho
thay diéu tri vi nong d6 4,1 mg/ml, CIO, da tiéu diét hoan toan bao tir trong
thoi gian 20 phut. Nhitng bién d6i trong ciu trac cta vi bao tir trung dugc ghi
nhan gom su pha huy cau tric cta soi cuc, cuc nang va cac khong bao. Ngoai
ra, 16p mang cta bao tir di bi pha hily cau tric dan dén su hoai tir ciia cac bao

quan bén trong.

Chlorine dioxide (ClO2) 1a mét chat khir tring c6 pho diét trung rat rong
va duogc tmg dung nhiéu trong thuc tidn. Hop chat nay tic dung nhanh va hiéu
qua hon céc chat khir tring khac. Ngoai ra, C1O2con c6 chirc nang khtr mui, tay
tréng, diét tdo, sat trung, diét virus, bdo quan va téy mau. Nghién clru cua
Zhengyoung et al. (2010) khao sat anh huong cua ClO2 1€n vi bao tr trung
Nosema bombycis. Nong d6 caa ClO2 st dung 14 5, 10 va 15 mg/ml. Cac két qua
ghi nhan cho thay & ndng d6 15 mg/ml, ClO2 cho hiéu qua tiéu diét cac bao tir
t6t nhat (100%) trong thoi gian 30 phiit. Ngoai ra, két qua quan sat dudi kinh
hién vi dién tir cho thiy tac dong ciia Cl02 1én ciu trac cta bao tir N. bombycis.
Theo d6, mot loat cac thay dbi sinh hoc quan trong dugc ghi nhan nhu mot )
luong 16n cac bao quan cia bao tir bi pha huy bao gébm Protein, DNA,
Polysaccharide, K+, va Ca2+ trong mot thoi gian ngan. Ngoai ra, qua trinh tong
hop lipid cua bao tir bi gian doan va hoat déng ciia enzym ATPase bi trc ché,

dan dén pha huy cdu trac bén trong cia cac bao tir N. bombycis.
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Hinh 2.9: Cau truc cia bao tir N. bombycis (A): bao tir N. bombycis sau
khi xir Iy véi chlorine dioxide 15 mg/ml; (B): cu tric caa cac sei cuc va
khong bao bi pha hity hoan toan (nguén: Zhengyoung et al., 2010)

Mot sé két qua nghién ctru khac cho thay ClO2 c6 hiéu qua cao, doc tinh
thap va an toan cho mdi trudng. Vi vdy, C102 c6 kha ning thay thé cho cac chét
khtr tring manh, c6 tinh &n mon va gay doc nhu formaldehyde, clo hitu co hoac
clo vo co (Chen et al., 2002; Thomas, 2013).

Bén canh do6, hydrogen peroxide (oxy gia), mot hoat chit khac trong nhom
hoa chat nay ciing dugc str dung diét vi bao tir trung hiéu qua. Theo Waller
(1980), két qua khao sat tac dung cua 11 loai hoa chét 1én bao tir cua vi bao tur
trung E. cunicul da c¢6 9 loai ¢6 hiéu qua tiéu diét hoan toan cac bao ti. Trong
d6, v6i ndong do 1%, oxy gia tiéu diét hoan toan (100%) bao tir E. cuniculi trong

thoi gian 30 phat.

Nghién ctru ctia Ortega et al. (2007) chirng minh tac dung ctia oxy gia tiéu
diét bao tir ciia vi bao tir tring. Nghién ciru tién hanh thir nghiém trén bao tir E.
intestinalis duoc nudi bang dong té bao RK-23 ddi vai 4 loai hoa chit trong thoi
gian 1, 5 va 15 phat. Két qua cho thiy oxy gia c6 ndng do6 va thoi gian tiéu diét

vi bao tir tring hiéu qua nhét ¢ 0,5% trong thoi gian 1 phut.

Ché pham thuwong mai cta axit peracetic ¢ tén la Tsunami dugc thir
nghiém khdo sat tinh nhay cua vi bao tr truing nay. Sau 5-15 phut, toan bd bao

tir E. intestinalis da bi tiéu diét & ndng do 40 pg/ml. Ngoai ra, trong nhom chat
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oxy hoa con cé axit Peracetic (PAA), day 1a hoat chat di duoc chirng minh c6
kha ning diét vi sinh vat nhanh chong, pho tac dung rong ¢ ndng do thap. Nhiéu
nghién ctru d ching minh hiéu qua cua axit Peracetic trén nhiéu loai bao tir
trung thudc gidng Acanthamoeba sp. va Cryptosporidium sp. v6i ndng do 0,2-
5% trong thoi gian 10-30 phut (Ortega et al., 2007; Thomas, 2013).

Thong qua cac két qua cia nhi€u nghién ctru trude day, c6 thé thay nhom
chat oxy hoa da ching minh dugc hi€u qua va tinh an toan trong viéc ti€u diét
mam bénh do Microsporidia gdy ra trong thily san néi riéng va nganh chin nui

noi chung.

2.6.1.4 Nhém hop chit aldehyde

Nhitng nghién ctru vé tac dung cua formalin ddi véi vi bao tir tring
Microsporidia con kha han ché. Nghién ctru ctia Waller (1980), khao sat anh
hudng cua 11 hoa chat khac nhau 1én bao tir ctia vi bao tir tring E. cuniculi. Hai
nghiém thirc formalin 1% va 0,3% dugc thir nghiém tiép xtic voi dung dich bao
ta E. cuniculi trong 30 phut. Sau thoi gian thir nghiém, dung dich bao tir dugc
ly trich va quan sat duéi kinh hién vi. Két qua quan sat dung dich nay cho thay

cac bao tir E. cuniculi da bi pha huy hoan toan (100%).
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Hinh 2.10: Céu truc cia bao tir Glugea sp. (A) Bao tir Glugea sp. sau khi
xwr ly véi formalin 62 ppm; (B) cac sgi cuc va khong bao bi pha hiy
hoan toan (nguén: Iglesias et al., 2002)

(g
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Formalin duogc khao sat & cac nong do 250, 125, 62, 31, 16, 8, 4 va 2 ppm
trong dung dich chtra bao tir cua loai Glugea sp. phan Iap tir ca chém
(Dicentrarchus labrax). Cac két qua cho thiy ndng do tiéu diét thap nhit cua
formalin trong céc thi nghiém 1 62 ppm sau 2 gior cam nhiém. Két qua quan sat
bao tir trén kinh hién vi cho thay formalin 1am bién d6i té bao chét, cac khong

bao co lai va v ra din dén té bao bi pha huy (Hinh 2.10) (Iglesias et al., 2002).

Mot nghién ctru khac ghi nhan formalin diéu tri bénh do vi bao tir tring
bang phuong phap tim véi nong do kha cao. Theo Athanassopoulou et al.
(2009), trong nhiéu loai hoa chat thudng ding diéu tri vi bao tir tring trén ca thi
formalin dugc ung dung rong rai nhat bang phuong phéap tim. Poi voi truong
hop can diét vi bao tir tring va cic nhom ngoai ky sinh gay bénh trong moi
truong nudce thi formalin duge khuyén cdo sir dung & nong d6 200 ppm trong 1
gid dé phong bénh trudc khi tha gidng. Nghién ciru nay ciing ghi nhan doc luc
cta formalin sé& gia ting theo sy gia ting cta nhiét d6. Ngoai ra, can than trong
str dung trén ca hoi vi formalin kha doc d6i véi ca hoi.
2.6.1.5 Nhém hop chit ruwou

Anh huéng cua ethanol 1én vi bao tir tring E. intestinalis da dugc ching
minh tinh hiéu qua. Sau 5 phut tiép xtc v6i ethanol 70%, dung dich bao tir E.
intestinalis dugc ly trich va quan sat dudi kinh hién vi. Két qua ghi nhan bao tir
c6 hién tugng thoai hoa va vo mang té bao, cac ndi bao bi phan huy cho dén khi

bao tir bi ti€u diét (Santillana-Hayat et al., 2002).

Thir nghiém tac dung cta ethanol 70% ddi véi cac loai vi bao trung E.
intestinalis va 3 loai khac la E. cuniculi, E. hellem va Glugea stephani. Dung
dich bao tr mat do 15x10% bao tir/ml duoc u véi dung dich ethanol 70% trong
thoi gian 5, 10, 20 phat & 22°C. Két qua cho thdy muc d6 anh hudng khac nhau
cua ethanol Ién céc loai vi bao tir trung khéc nhau. Theo d6, bao tir cta hai loai
E. cuniculi, E. intestinalis va G. stephani da bi pha hity hoan toan sau 5 phut thir
nghiém. Riéng bao tir ctia loai E. hellem sau 20 phut thir nghiém méi c6 thé tiéu

diét hoan toan (Li va Fayer, 2006).
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Ngoai ra ethanol dugc thir nghiém tiép xuc voi dung dich bao ti E. cuniculi
trong 10 phut & 4°C. Sau d9, cac bao tir dugc ly trich va cho cam nhiém véi
dong té bao than tho. Két qua thi nghiém cho thiy ethanol da tiéu diét hoan toan
(100%) vi bao tir trung, cac té bao than tho khong bi tan cong va xam nhiém boi

loai vi bao tir trung E. cuniculi (Jordan et al., 2006).

Tém lai: Qua nhitng thong tin khao st tir cic nghién ctru cho thiy héa
chit duge st dung kha rong rai va hi€u qua trong qua trinh ti€u diét vi sinh vat
gy bénh trong thay san. Véi liéu lugng thich hop tiy theo ting loai hoa chat,
ting loai gy bénh ma ndng d6 va thoi gian tac dung hiéu qua ctia hoa chit s&
khac nhau. Sir dung dung liéu luong va thoi gian d3 mang dén kha ning tiéu
diét vi bao tir tring gay bénh trén c4 hitu hiéu nhat, gép phan phong va diéu tri
bénh do vi bao tir trung hi¢u qua.

2.6.2 Cac nghién ctru anh huwéng ciia thude khang Ky sinh trang dén vi bao
tw Microsporidia

Bén canh cac nghién ctru str dung hoa chat phong tri vi bao tir tring thi
cling c¢6 nhiéu nghién ctru khao sat anh hudng cta cac loai thudc 18n vi bao tir

trung Microsporidia.

Nghién ctru in vivo thir nghiém cac loai thudc khac nhau dé diéu tri bénh
do nhém vi bao tir trung gay ra. Loai vi bao tir trung Encephalitozoon cuniculi
gy bénh kha phd bién duogc thuc hién cam nhiém vao té bao than thé RK-13.
Té bao than thé va bao tir tring E. cuniculi dugc chuan bi trong phong thi
nghiém va duoc nudi giit trong moi trudng nudi cdy md M199 c¢6 mudi. Thi
nghiém cam nhiém E. cuniculi voi mat d6 1a 2,5 bao ti/1 té bao than. Cac loai
thudc diéu tri dugc st dung véi cac ndng do tir 1-5 mg/ml. M6i truong nudi cdy
dugc thay méi 3 lan/tuan. Két qua ndng do trc ché 50% cia cac loai thude da
duogc xac dinh (Bang 2.3) (Franssen et al., 1995).

Két qua ghi nhan & cac nghiém thire diéu tri voi fumagillin, thiabendazole,
albendazole, oxibendazole va propamidine isethionat thi khong c6 bao tir nao
hinh thanh sau 3 tuan diéu tri tai ndng d6 5 mg/ml. Tuy nhién, & nhitng nghiém

thirc cho nhiém E. cuniculi trudc 8 ngay vao té bao roi sau d6 méi diéu tri thude

45



thi cho két qua nguoc lai. Két qua phan tich cho thay thubc khong c6 tac dung
tiéu diét hoan toan E. cuniculi va khong thé ngin chin sy hinh thanh bao tir
trong cac nghiém thirc. Vi viy, 5 loai thuc gdm itraconazole, toltrazuril,

metronidazole, ronidazole, va ganciclovir khong co6 hi¢u qua trong diéu tri.

Bang 2.3: Nong dé wc ché 50% cua cac loai thudc véi E. Cuniculi (nguén:
Franssen et al., 1995)

Thudc 1C50 (pg/ml)
Fumagillin 0,00086 + 0,00015
Itraconazole >5
Ronidazole >5
Metronidazole >5
Toltrazuril >5
Thiabendazole 0,30 £ 0,04
Albendazole 0,0044 + 0,0008
Oxibendazole 0,0015 + 0,00015
Ganciclovir >5
Propamidine isethionate +5

Tuong tu, nghién ctru thyc hién thr nghiém diéu tri vi bao tir Glugea
anomala trén ca gai (Gasterosteus aculeatus), str dung mot dan xuét ciia triazine
c6 tén 1a HOE 092V. Ca duoc diéu trji bang phuong phap ngdm & cac nong do
thude 2,5; 5 va 10 mg/ml lan luot trong 2; 3; 4 gio 6 22°C. Két qua thi nghiém
cho thdy & néng do 2,5 mg/ml, thudc pha hity phan 16n céc té bao giai doan
meronts, sporogonal va sporoblasts. O ndng d6 5 mg/ml trong 3 gio thi cac té
bao giai doan meronts va sporogonal da khong con hi¢én dién, ngoai trir cac bao
tir truong thanh van con ton tai véi sb luong thap. O ndng dd cao 10 mg/ml
trong 4 gio, té bao & cac giai doan bi pha huy hoan toan. Tuy nhién, bao tir
treong thanh con ton tai voi sb luong thip van khong bi anh hudng. Két qua cho
thiy c6 thé st dung HOE 092V thanh cong bang phwong phap ngam dé diéu tri
vi bao tu Glugea anomala ¢ cac giai doan bao tor méi hinh thanh (Schmahl va
Senaud, 1996).

Tiép theo d6 1a nghién ctru thir nghiém in vitro tac dung cta thudc

albendazole, fumagillin va TNP-470 dbi véi 2 loai Encephalitozoon intestinalis
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va Vittaforma corneae (Didier, 1997). Twong tu nhu nghién ctu trén dong té
than tho RK-13 da x4c dinh gia tri MICso ctia cAc thudc diéu tri E. intestinalis

va V. corneae (Bang 2.4).

Bang 2.4: Gia tri MIC ciia 3 loai thudc véi E. intestinalis va V. corneae
(ngudn: Franssen et al., 1995; Didier, 1997)

MICso (ng/ml)

Thuoc E. intestinalis V. corneae

Albendazole 8,0 +4,23 55,0 + 7,07
Fumagillin 0,515 +0,002 0,81 +0,014
TNP-470 0,35+ 0,212 0,375 + 0,106

Bang két qua cho thay albendazole va fumagillin c6 gia tri MIC50 ddi
v6i V. corneae cao hon dang ké so véi E. intestinalis. Khong c6 sy khac biét &
gia tri MICso cia TNP-470 d6i véi E. intestinalis va V. corneae. Tur nhiing két
qua ghi nhan, nghién ctru dua dén két luan TNP-470 c6 thé 1a mot thude méi
day htra hen cho viéc diéu tri cac Microsporidia. Do TNP-470 c6 tac dung tiéu
diét ca hai loai E. intestinalis va V. corneae va TNP-470 da dugc chirng minh

1 it doc hai dbi voi co thé sinh vat nhat (Franssen et al., 1995).

Nghién ctru khac ciing cho thay su hiéu qua cua albendazole trong diéu tri
bénh do Glugea anomala nhiém tu nhién trén cac loai ca gai (Gasterosteidae
sp.). Khao sat cho thdy trong cac nghiém thirc diéu tri cac loai thudc gdm
fumagillin va albendazole thi nghiém thic diéu tri bang albendazole qua phuong
phap cho ca dn c¢6 hiéu qué @e ché sy hinh thanh cac té bao khong 10 (xenomas)

cua G. anomala (Schmahl va Benini, 1998).

Hiéu qua tac dong cua albendazole, albendazole-sulfoxide, albendazole-
sulfone thuéc nhom benzimidazoles ddi véi cac loai Encephalitozoon spp. &
mirc d6 té bao ciing duoc ghi nhan. Thi nghiém khao sat ¢ nhiéu néng do thude
khac nhau tr 10°-10%* pg/ml. Két qua cho thdy hiéu qua cua albendazole,
albendazole-sulfoxide va albendazole-sulfone rc ché sy phat trién cia
Encephalitozoon spp. ¢ ndng d6 >102 pg/ml. O ndng do <102 pg/ml
benzimidazoles c6 hiéu qua trc ché dbi véi loai E. cuniculi va E. hellem so véi

loai E. intestinalis. Két qua md ra mot huéng méi trong viée diéu tri c6 hiéu qua
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bénh do cac loai thuoc nhom Microsporidia gay ra trén ca nudi (Ridoux va
Drancourt, 1998).

Mot nghién ctru khac kiém tra kha ning diéu tri cta 6 loai thudc trén ca
hdi van nhiém Loma salmonae. Sau nghi¢m thure thur tac dung cua 6 loai thude
gém fumagillin (liéu cao), albendazole, amprolium, fumagillin (liéu thap),
metronidazole va pyrimethamine+Sulphaquinoxaline. Két qua cho thay
fumagillin (liéu cao), pyrimethamine + sulphaquinoxaline, albendazole,
amprolium va fumagillin (liéu thap) c6 tic dung kiém ché su hinh thanh va phat
trién cac bao nang. Riéng loai thudc metronidazole khdng c6 tac dung tc ché
cac xenomas. Trong khi d6 fumagillin (lidu cao hodc thap) va albendazole déu
lam giam sb luong cac bao nang dang ké trong 10 tuan diéu tri (p <0,01). Tur
két qua trén, nghién ciru cho rang ca hai loai thudc fumagillin va albendazole
c6 thé c6 gia tri tiém nang trong viée kiém soat L. salmonae giy bénh trén ca
hdi (Speare et al., 1999).

2.6.3 Cac nghién ctru anh hwéng ciia thio dwoc dén vi bao tir tring
Microsporidia

Nhiéu loai théao duoc da duoc chirng minh ¢ tac dung trc ché sy phat trién
va lay nhidm cia vi bao tir tring. Tiéu biéu 1a Quinine hydrochloride, day 1a
mot chat alkaloid tu nhién duoc chiét xut tir vo ciia cdy Cinchona (tén tiéng
viét), mot loai cdy ¢ ving Nam My. Chét nay duogc st dung phd bién bdi cac
tho dan da do va dugc tong hop 1an dau tién tir thé ky 17. Nghién ctru cho thiy
Quinine hydrochloride c6 nhitng 4nh hudng nhat dinh 1én vi bao tir tring giy
bénh trén c4. Két qua thi nghiém cho thay & nghiém thirc dbi chirng c6 90% mau
c4 bi nhiém L. salmonae, trong khi d6 & nghiém thirc diéu tri bang quinine
hydrochloride 61 mg/kg/ngay thi ty 1¢ nhiém 13 18,2% ¢ tuan tht 6. Sau 8 tuan
diéu tri, 100% ca ddi chimg c6 bao nang cia L. salmonae, con nghiém thirc didu
trj thi chi c6 57,5% c4 c6 bao nang L. salmonae. Tuy nhién, sau 10 tuan thi ca
& ca hai nghiém thirc déu nhiém bao tir tring. Tir két qua khao sat cho thay
quinine hydrochloride khéng tiéu diét hoan ma chi c6 tac dung tGc ché L.

salmonae gay bénh trén ca hdi (Speare et al., 1998).
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Resveratrol 1a mot chit duoc nhiéu loai ciy trong tiét ra c6 kha ning chong
lai mam bénh cua vi khuan va nAm. Phé bién nhit 1a Resveratrol chta trong vo
clia trai nho d6. Nhiéu nghién ctru di ching minh hiéu qua phong va chita bénh
cua resveratrol. Tuy nhién, co ché cu thé cua Resveratrol thi van chua duoc
kham pha. Nghién ctru gan day cho thiy, t& bao biéu mo than nhiém bao tir E.
cuniculi khi diéu tri bang Resveratrol nong d6 10 uM va 50 uM trong 7 ngdy
cho céc két qua tich cyc. Resveratrol & néng do 10 uM da bao v¢ 35% té bao
chil khong bi xam nhiém. o) néng do 50 uM, khoang 50% té bao dugc bao vé
chéng lai sy xdm nhiém cua E. cuniculi. Ngoai ra, thi nghiém ciing x4c dinh dnh
hudng ciia resveratrol 1én ting trudng cia bao tir E. cuniculi. Két qua xac dinh
nong do e ché toi thiéu 50% cua Resveratrol ¢6 gia tri rat thap (8,7 uM). Hon
nira, nghién ciru nay ciing xac dinh Resveratrol khong gy doc véi té bao chu.
Céc két qua ghi nhan cho thay kha ning diéu tri bénh do vi bao tir tring hiéu
qua bang thao duogc (Leiro et al., 2004).

Két qua khao sat anh hudéng cta 2 loai thao duoc 1a Thymol va Resveratrol
cling da ching minh kha ning diéu tri bénh do vi bao tir tring. Thymol 1 mot
dan xuat Phenol tu nhién dugc chiét xuat tir tinh dau c6 xa huwong hoic ciy hung
tay. Thymol c6 mui thom d& chiu va tinh chét sat tring manh. Nghién ctru da
st dung thymol ndéng d6 2,5 mg/g va Resveratrol ndng d6 0,01 mg/g. Két qua
theo ddi sau 25 ngdy cam nhiém va diéu tri bang thao dugc cho thdy thymol va
Resveratrol tic dung (rc ché 68% su phat trién ciia mam bénh va khong gay doc
hai d6i véi té bao chi. Két qua nay 1 lan nita cho thdy kha nang diéu tri bénh

do vi bao tir trung bang thao duoc (Maistrello et al., 2008).

Ngodi ra, tinh du ciia cdy Oregano dang dugc phét trién va nghién ciru
diéu tri bénh do ky sinh triing tao bao tir gy ra rat kha quan. Cay Oregano cd
tén 1a kinh gidi cay, tén khoa hoc 1a Origanum vulgare. Tinh dau tir Oregano
duoc x4c dinh c6 tinh chat duoc lidu cao gém cac thanh phﬁn: Y-terpinene, p-
cymene, Carvacrol va Thymol (Daferera et al., 2000). Céac thanh phan nay c6
tac dung trc ché cac vi sinh vét (Athanassopoulou et al., 2009) dic biét 1a thanh
bao tir sinh vat (Sivropoulou et al., 1996;. Mejiholm va Dalgaard, 2002; Costa

etal., 2012). Mot ) nghién ctru da ghi nhan tac dong uc ché bao tir cua cac loai
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ky sinh trung nhu Trypanosoma cruzi (Santoro et al., 2007), Eimeria tenella
(Giannenas et al.,2003). Tuy nhién, cac nghién ctru vé anh hudng cua tinh dau

Oregano 1én vi bao tir tring van chua dugc cong bd chinh thirc.

Tom lai, tir nhitng thong tin trén c6 thé thdy nhom vi bao tir tring
Microsporidia c6 phd loai cam nhiém réat rong, véi nhiéu loai gay bénh nghiém
trong trén ca. Hon nita, véi kich thude nhd, vo bao vé bén viing, kha ning thay
d6i hinh dang bao tir qua cac giai doan va tao cac bao nang trong co cia ca cho
thay cac loai vi bao tir trung 1a tac nhan gy bénh rat phic tap va nguy hiém.
Hién nay, viéc diéu tri bénh do vi bao tir trung gay ra trén ca con kha han ché,
hau nhu chua c6 thong tin vé loai thudc va hoa chét diéu tri hiru hiéu nhét trén
c4 ma chi yéu ap dung cac bién phap ngan chin sy lay nhiém trong ao dang
nhiém bénh va phong bénh trong qua trinh nudi (Stoskopf, 1993; Woo, 2006;
Noga, 2010). Vi vay viéc trién khai tmg dung cac k¥ thuat di truyén, cac k¥
thuét té bao vao nhitng nghién ctru chuyén sau vé bénh hoc va diéu trj bénh s&
g6p phan cho viéc dé xuat bién phap diéu tri va phong chéng mét cach co hiéu

qua nhat. Gop phan vao sy phat trién bén viing nghé nudi thiry san hién nay.
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Chuong 3
VAT LIEU VA PHUONG PHAP NGHIEN CUU
3.1 Thoi gian va dia diém nghién ciru
Thoi gian nghién ctru: tir 04/2013 - 12/2015.
Khu vue thu mau: Can Tho, Vinh Long, An Giang.

Dia diém phan tich mau: B moén Bénh hoc Thity san - Khoa Thuy san -
Truong Pai hoc Can Tho.

3.2 Pdi twong nghién ciru
Vi bao tir tring Microsporidia nhiém trén cé tra & cic giai doan khac
nhau.

3.3 Vat liéu nghién ctru

3.3.1 Dung cu

Bo tiéu phﬁu, lame, lamen, dia petri, can, thudc, khay dung mau, coc dot,
dia 24 giéng, dia 6 giéng, chai nhya nuoi té bao, dng eppendorf 1,5 ml va 0,5
ml, d4u pipet, cac loai pipet, 6ng fancol 15ml, éng fancol 50ml, budng dém hong

cau neubauer, khuén inox, khuén nhua.

Kinh hién vi soi ndi, kinh hién vi quang hoc, chu tai mau, may nung
paraffin, may duc khéi, may cat 1at mong, ta hut, ta lanh, ti sdy, may chu k
nhiét, may so mau quang phd, may 0, may ly tim, mdy vortex, may lic, may

PCR, 10 vi s6ng, bo dién di, ban doc UV, déng hd bam gidy casio HS-30W.
3.3.2 Héa chét phén tich miu

Wright, Giemsa, con tuyét doi, con 70°, NaH,POs. H20, NaH,PO..

Dung dich formalin 10%, xylen, paraffin, enterlan, dung dich Mayer's

albumin, dung dich Harris’s haematocylin va eosin (H&E), potassium acetate.

Lysis buffer, SDS, proteinase K, isopropanol, RNase, chloroform -
isoamyl (24:1), phenol - chloroform - Isoamyl (25:24:1), TE buffer, thudc gy
mé, L-15 medium, penicillin-streptomycin, dung dich Hank’s Balanced Salt,
Percoll (Sigma-aldrich).
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Sodium dodecyl sulfate, FBS (fetal bovine serum-huyét thanh thai bo),
L-glutamine, Tris-buffered saline (TBS), Tween 20, Glycerol, DMSO.

Thudc nhudém: SYTO 16 (SG) va Propidium iodide (PI) (Sigma- aldrich).

3.3.3 Thubc va héa chit thir nghiém tic dung véi vi bao tir tring

Thudc khang sinh (Sigma- aldrich): Albendazole (Ci2HisN302S),
Fumagillin (Bicycloheximide Fumagillin -Sanofi Sante” Animale - C2sH3407)
va dan suat ciia Fimagillin: TNP-470 [O-(Chloroacetyl-carbamoyl) Fumagillol
- C19H28CINOEs).

Hoba chat (Merck): Ethanol, Formalin 37%, Chlorine, lodine, Chlorine

dioxide, Hydrogen peroxide.
3.4 Phuong phap nghién ctru

3.4.1 Phuong phap thu va bio quin miu ca

Thu miu ca tra con sdng hodc vira mdi chét. Déi véi ca gidng thu
ngau nhién 30 con/ao, ca thit thu ngiu nhién 10-15 con/ao. Mdi dia diém thu 8
ao, téng cong thu 24 ao. MaAu cé duoc thu tir nhirng ao da dugc chon loc, cé biéu
hién bénh gao. C4 duoc van chuyén song vé phong thi nghiém trong céc thing
x6p 6 chira it nuwdce va suc khi. Truong hop ca chét sau khi thu mau thi wép mau

trong nudce da va phéan tich ngay trong ngay.

Mau duoc ky hiéu theo qui tic chung la: M-P-S-F trong d6 M: 1a bénh
gao, P: 13 s6 ao (1-24), S: 1a dot thu miu (1-10), F: 1a c4 (1-30). Déi véi ca
nhiém gao thi ngoai bao nang con trir thém co viing khong c6 bao nang va duge
ki hi¢u C (co).

3.4.2 Phuong phap phén tich mau
3.4.2.1 Soi twoi

Mau ca trude khi phan tich duoc can trong lwong va do chiéu dai. Béi
v6i mau ca nhidém bao nang gao trong co, dung dao thai nhitng miéng co thanh
lat cat mong (Imm), sau d6 ép lat co gitta hai dia thuy tinh va quan sat duéi

dudi 4nh sang dén neon hodc anh sang mit trdi dé xac dinh cudng d6 nhiém bao
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nang trong co. Quan sat toan bo cac ving co trén than ca. Murc d6 nhiém ky sinh
trung dugc tinh theo phuwong phap cua Margollis et al. (1982).

Nnx100%

OB =N

Trong d6: | (%) l1a ty 1& nhidm, tinh bang %;
Nn 12 s6 mau nhiém
Nk 13 s6 mau kiém tra
Cuong do nhiém = Tong s6 bao nang/tdng s ca thé nhiém

3.4.2.2 Phwong phdp phét kinh va nhudm tiéu ban

Phét mau va kiém tra vi bao tir tring Microsporidia trong bao nang gao
duéi kinh hién vi quang hoc theo phuong phap ciia Tonguthai et al. (1999).
Nhudém Giemsa tiéu ban mau theo phuong phap cua Garcia (2002). Dinh danh
bao tir trung theo khoa phan loai cia Lom va Dykova (1992); Lom va Dykova
(2005), Woo (2006) va Barber et al. (2009).

Cic buéc tién hanh nhu sau

Thu bao nang ky sinh ¢ cac ving co bi nhiém bénh dé 1én lame sach.
Dung kim nhon choc thiing bao nang. Phét miu rdi dé tiéu ban kho ¢ nhiét do
phong. C6 dinh miu v6i methanol trong 1 phut. Cho lame mau vao dung dich
Wright trong 3-5 phit. Chuyén mau sang dung dich pH 6,2-6,5 tir 5-6 ph(t. Sau
d6 cho vao dung dich Giemsa trong 20-30 phiit. Cho mau vao dung dich pH 6,2
tir 15-30 phut. Rira sach mau bang nudc cat, dé kho ty nhién. Quan sat két qua
duéi kinh hién vi ¢ vat kinh 10x, 40x, 100x (c6 dau soi kinh).

3.4.2.3 Phwong phap do kich thwoc bao nang va bao tir

Céc bao nang ky sinh trong co c4 tra dugc tach ra khoi phan co thit cia
ca. Sau do rira sach béng nude mudi sinh ly va dat 1én lame sach. Bao nang dugc
quan sat dudi kinh hién vi va do bang thudc do trén vat kinh cta kinh hién vi.
Kich thudc cta cac bao tir dugc xac dinh thong qua phwong phap chup bang
kinh hién vi dién tir SEM.
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3.4.2.4 Phwong phdp moé bénh hoc

Cit phan co ¢6 chira bao nang c¢d dinh trong formalin trung tinh 10% (ti
16 formalin: co 14 10:1) trong 24 gid. Tién hanh rira va trit mau trong dung dich
ethanol 70% cho dén khi phan tich mé hoc. Mau duoc xir Iy qua 3 giai doan
(loai nuée, 1am trong mau, tim Paraffin), mau duoc duc khdi va cit 1at véi do
day tir 5-7um rdi nhudm theo phuong phap Mayer’s voi Hematoxyline va Eosin

(Robert, 1989).

Poc két qua: Tiéu ban duoc quan sat dudi kinh hién vi ¢ vat kinh 10x dé
quan sat tong quat, nhitng tiéu ban dat yéu cau 1a tiéu ban c¢6 nhan bit mau tim
ctia Hematocyclin, phan con lai bat mau hong ctia Eosin. Quan sat tiéu ban dudi
kinh hién vi 1an luot & do phong dai 40x, 100x va chup hinh nhiing tiéu ban dic

trung.

3.4.2.4 Phdn wng PCR
Mau co c4 khde va mau co ca nhiém bao nang gao dugc trit trong ethanol

100% dé chiét tach DNA dung cho phan tich PCR.
Chiét taich DNA tir md ca

DNA tir mo ca duoc chiét tach theo phuong phap ctua Taggart et al.
(1992), ¢6 chinh stra. Co ca trit trong dng eppendorf 1,5 ml, loai bo ethanol, sau
d6 nghién phan co trong 600ul dung dich Lysis buffer (0,5M NaCl, 0,001
EDTA, 1% SDS, 0,8 Triton, 0,1M Tris-HCI, 4011 SDS 10% va 2,5ul Proteinase
K (40 mg/ml). Chuyén dong dao nguoc éng 25 lan. U mau 15 phut ¢ nhiét do
37°C. Sau d6 cho vao 2,5ul RNase (2mg/ml). Chuyén dong dao ngugc ong
eppendorf 25 1an. U dung dich ¢ nhiét 46 37°C trong 30 phit.

Cho tiép 600ul Chloroform - Isoamyl (24:1) dao déu va ly tim 13.000
vong trong 15 phut & 4°C protein sé& lang xuéng thanh 1 16p nho giita 2 pha. Can
than hat dung dich phia trén cho vao ng eppendorf 1,5ml khac. Ké tiép cho
thém 600yl Phenol - Chloroform-Isoamyl (25:24:1) va dao nguoc ong dé rira
DNA. Ly tam 13.000 vong trong 10 phut ¢ nhiét do 4°C.
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Can than hat dung dich phia trén cho vao éng 1,5ml khac rdi cho vao
600yl Isopropanol lanh. Ly tam 13.000 vong trong 10 phut ¢ nhiét o 4°C. DNA
ling d4y dng eppendorf, nhe nhang loai bo dung dich phia trén va cho vao 600yl
con 70% lanh. Dung tay ddnh nhe dé rira DNA. Nhe nhéang loai bo con phia trén.
Lip lai budc trén thém 1 1an nita (ding micropipet loai bo con). Lat nguoc va
phoi 6ng trong vai gio & nhiét do phong roi cho 50ul TE buffer (10mM Tris,
ImM EDTA, c¢6 pH=7) vao eppendorf chira DNA, bao quan ¢ nhiét do -20°C.

Xac dinh ham lwgng DNA

Ham lugng DNA cia mau dugc xac dinh bang may so mau quang phé &
budc séng 260 nm. Pau tién str dung 50011 nude cit dé tao mau Blank. Po mau
DNA d3 duoc pha loang 100 1an (1l DNA + 99ul nude cat), vai thé tich do 1a
500ul. Ham lugng DNA dugc tinh theo cong thirc:

Ham lugng DNA (ug/ml) = Gia tri do ¢ 260 nm x 50 x d6 pha loang
Qui trinh thuc hién phan ing PCR

Tong thé tich phan tng PCR 14 50ulvéi thanh phan va ham luong hoa
chat duoc trinh bay ¢ Bang 3.1.

Bang 3.1 Thanh phan héa chat phan #wng PCR khuéch dai gen caa vi bao

tir trung

Thanh phan hoéa chat Ham luwgng
Dung dich dém 1X
MgCl, 1,5 mM
dNTPs 100 uM
Taq DNA polymerase 1,25U
Mbi HG4F 0,1 uM
Moéi HG4R 0,1 uM
DNA khuén 500 ng

Nudc ct tiét tring -

Trinh ty 2 doan mdi (Gatehouse va Malone, 1998)
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e MObi HG4F: 5-CGGCTTAATTTGACTCAAC-3'
e Mbi HG4R: 5-TCTCCTTGGTCCGTGTTTCAA-3'

Diéu kién phan tng PCR: chu ky nhiét trong phan tmg PCR gbm 3 budc:
e Budc 1 (1 chu ky): DNA duoc bién tinh & 94°C trong 5 pht.

e Budc 2 (35 chu ky): Giai doan gdn mdi & nhiét 46 94°C trong 1 phut,
50°C trong 1 phut, 72°C trong 2 phut.

e Budce 3 (1 chu ky): 72°C trong 10 phdat.

Phan tng PCR kém theo 2 phan Gng d6i chimg: ddi ching (-) 1a nudc
cat, doi chimg (+) 1a mau dwong tinh v&i Microsporidia (nguén dbi chitng duong

ttr phong thi nghiém Thu y - Pai hoc Arizona - Hoa Ky)

Thuc hién phan ng khuéch dai trén may luan nhiét, sau do6 san phém

PCR duoc chay dién di va doc két qua.
Chay dién di

QU4 trinh dién di duoc thuc hién vdi dung dich TAE 0,5X va ban thach
chtra 1% agarose va Ethidium bromide (0,5 pg/ml). St dung thang DNA cho
ting gel dé xac dinh trong lwong phén tir ciia san pham PCR. Dung pipette hut
10ul mau can phan tich tron v&1 mdt giot dung dich nap mau (loading dye 6X)
cho vao timg giéng. Khi dd cho miu can phan tich vao cac giéng con lai, két nbi
bdn dién di véi ngudn dién. Str dung dong dién 100V (khong vuot qua 150V)
dé chay gel. Ngirng dién di khi mau xanh dam di chuyén khoang 1/2 dén 2/3
gel. Sau d6 tién hanh doc két qua.

Poc két qua

Pit gel 1én ban UV dé doc két qua. Két qua dién di duoc ghi nhan bang
may doc gel Biorad. Can ctr vao thang DNA kb plus dé xac dinh trong luong
phan tr cia doan DNA da khuéch dai. Mau hién 1én vach tuong ung vdi vach

1100 bp thi mau duong tinh véi Microsporidia.
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3.4.2.5 Gidi trinh tw gen va dinh danh vi bao tir trung

Phuong phap giai trinh ty DNA tryc tiép thong qua hé théng gidi trinh tu
mao quan ty dong (CEQ 8000, Beckman Coulter) dugc thuc hién tai Phong xét
nghiém NK-Biotek (GP sb: 41G8005341, 1SO 15189), Cong ty sinh hoc Nam
Khoa, Thanh phé H6 Chi Minh. Trinh tw DNA ctia vi bao tir tring Microsporidia
(ITS- Internal Transcribed Spacer - dac hiéu cua Microsporidia) trong bao nang
gao nhiém trong co ca tra duoc so sanh voi trinh tuy DNA cua cac loai
Microsporidia da duoc cong b trén ngan hang gen bang chuong trinh BLAST
(http://www.ncbi.nlm.nih.gov/blast).

3.4.3 Thi nghiém nudi cy té bao thin va s¢i co c4 tra

Thuc hién theo phuong phéap cua Seeley et al., 1990 (c6 bd sung): Gay
mé ca thi nghiém va lau khé mau bang khan gidy. Dat ca 1én khay, khir tring
mit ngodi co thé ca bang cén 70°. Giai phau ca: (1) cit 1iy than trudc cho vao
dia petri vO trung c6 chira méi truong L-15 (5% FCS) va gitr lanh ngay lap tuc;
(2) cat 1y phan co cé (kich ¢& 5x5x5mm) cho vao dia petri VO tring c6 chua it
dung dich PBS va gitr lanh.

3.4.3.1 Nuéi té bao thin cd

Hat 7ml L-15 (5% FCS) cho vao 1 dia petri vo trung khac. Pat ludi loc
(43 duogc tiét tring) 6 mat ludi 100pum vao dia petri, ding nhip chuyén miu
than c4 dang giit lanh va nghién qua ludi loc.

Hut 14y dich huyén phu (7ml) vao dng fancol 50ml. Cho thém 8ml L-15
(5% FCS) va giit lanh mau. Can than chuyén mau vao 6ng fancol ¢6 chira 3,5ml
Percoll 34% va 3,5ml Percoll 60%. M&i mau lip lai 2 lan. Ly tAm mau ¢ 3500
vong, nhiét do 4°C, thoi gian 35 phat.

Hut chuyén té bao than trong mau than c4 sang 6ng fancol méi. Thém
2ml L-15 (5% ECS), ly tam 2000 vong, nhiét do 4°C, trong 5 phat. Thu liy phan

vién, sau d6 thém L-15 (0,1% FCS) va tron déu mau.
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Xéc dinh s6 luong té bao than ca bang cach tron 10pl dung dich mau voi
90ul thudc nhudém Trypan blue va quan st trén budng dém héng cau & vat kinh

10-40x.

Poc két qua: Té bao sdng s& khong bat mau thuéc nhuém Trypan blue,

nguoc lai nhitng t€ bao chét s€ bat mau xanh dam cua thuéc nhudom.

Piéu chinh mat do té bao dat 107 tb/ml. Cho dung dich mau vao dia 24
giéng, mdi giéng chira 1ml dung dich miu va hdn hop khang sinh
penicillin/streptomycin, liéu lwong lan lugt 1a 100 UI/ml va 100 pg/ml, lap lai
3 1an. U mAu & nhiét d6 28°C. Quan sat dudi kinh hién vi tir 10-40x ¢ thoi diém

6, 12, 18, 24, 36, 48 gid theo ddi qua trinh séng sot cua céc té bao than.

3.4.3.2 Nuéi cdy soi co cd

Chuyén méu co c4 vao 6ng eppendorf c6 chira 1ml PBS. Nghién miu
bang que nhya tiét trung (dung dé nghién méu) trong PBS. Ly tdim mau ¢ 1000
vong, nhiét do 4°C, thoi gian 10 phat. Thu 1y phan ling, thém méi truong L-
15 (0,1% FCS) va tron déu mau. Quan sat co ca duoi kinh hién vi & vat kinh 10-
40x. Xac dinh mat do soi co 80 soi/ml.

Cho dung dich miu co ca vao dia 24 giéng, mdi giéng 2ml dung dich
mau va hdn hop khang sinh penicillin/streptomycin, lidu lwong 1an lugt 1a 100
Ul/ml va 100 pg/ml, 1ap lai 3 1an. U mau & nhiét d6 28°C. Quan sat mau dudi
kinh hién vi (10x) ¢ thoi diém 6, 12, 18, 24, 36, 48 gid dé xac dinh su thay d6i
va ton tai cua soi co.
3.4.4 Thi nghiém giy cam nhiém vi bao tir tring véi té bao thin va s¢i co
catra

3.4.4.1 Thu mdu, xdc dinh mat dp va ti 1¢ song ciia vi bio tir triing
Microsporidia

Thu vi bao tir triing Microsporidia trong md bénh phim
Str dung phuong phép ly tdm tach 16p cia Monaghan (2011)

Tach bao nang gao ra khoi co ¢4 tra. Cho bao nang vao ng eppendorf

chtra 1ml nuée cat tiét tring. Dung chdy nhuya tiét tring nghién miu. Cho dung
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dich qua luéi loc (kich thudc ludi <40pm). Ly tdm dung dich mau & 2000
vong/phiit, nhiét d6 4°C trong thoi gian 30 phut. Giit phan vién va loai bo phan
trong bén trén. Phan vién duoc hoa tan véi 1ml nude cit tiét trang, sir dung may
vortex tron mau trong 5 phut. Bom phan dung dich miu qua dng tiém 25G hai
lan. Sau do phén dung dich mau dugc tron voi 50% Percoll, vortex nhe trong 5
gidy va ly tim & 2000 vong/phut, nhiét d6 4°C trong 30 phut. Giit lai phan vién
va hoa tan voi nude cat tiét trung dé co duoc 1 dung dich céac bao tur tinh sach,

khong 1an tap chat.
Xac dinh mat do vi bao tir trung Microsporidia

Xéc dinh mat d6 bao tir tinh sach bang budng dém hong cau Neubauer ¢
vat kinh 40x. Dém 4 6 16n mau dé (1 6 16n ¢6 16 6 nho) & 4 goc cua ving dém
hong cau va 1 6 16n mau do ¢ trung tam budng dém. Mdi mau lap lai 3 lan. Pha
loAing mat do vi bao tir tring: néng do dung dich bao tir ban dau 1a 10°. Ly 0,1
ml dung dich bao tir cho vao éng eppendorf chira sin 0,9 ml nudc cat tiét tring,
thu dugc dung dich c6 ndong d6 107, tron déu mau. Tiép tuc 1y 0,1 ml dung
dich bao tir & ndng d6 10! cho vao dng eppendorf khac chira sin 0,9 ml nudce

cét tiét trung, thu duoc dung dich c6 nong do 1072 tron déu mau.

|<|—1 mm—}l
I - lamen
| 10 0.25 rrm
T Y
e il:l.2mm I ‘ 1 ¥
: B ST E e — 0.0 mm
EENEHE EEEE A
—F g EE === 0.05mm

Hinh 3.1 : Budng dém Neubauer, viing dém hong ciu cé mau dé
Coéng thirc tinh
R=Cx10x 5 x bDPL

Trong d6: R: Mat d6 bao tir (bt/mm3)

C: T6ng sb bao tir trén 5 ving dém
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10: Khoang cach giita lamelle va budng dém 1a 1/10 mm
5: Dién tich caa mdi vang dém 13 1/5 mm?
DPL: Do pha loang

Xéc dinh ti 1€ song cua vi bao tir trung Microsporidia

Theo phuong phap cua Yan Peng et al. (2013). Dung dich bao t trung

dugc nhudm dé xac dinh ti 1€ bao tir song va chét trude khi gdy cdm nhiem.

Mau dbi chtng: xir Iy dung dich vi bao tir tring & 100°C trong 15 pht.
Sau d6 hat 1ul dung dich mau di tiét trung (bao tr chét) nhuém véi dung dich
nhudém gdm Iml nudc cat tiét trung va Sul PI (2,4mM) trong 30 phit. Bao tur
dugc quan sat dudi kinh hién vi huynh quang (20x). Vi bao tir chét s& bat mau

d6 cua thubc nhuom PIL.

Mau dung dich bao tir séng: Ldy 1ml dung dich mau chira vi bao tir cho
vao thudc nhudém SG va PI theo ti 1¢ 5:2,4 uM. bit mau trong nudc da va u 30
phut trong bong tdi, sau d6 ly tim mau ¢ 20800 vong trong 5 phit ¢ 21°C. Loai
b6 680 pl phan dich ndi bén trén va giit lai 320 pl phan vién con lai. Hat 5 ul
dung dich bao tir quan sat dudi kinh hién vi huynh quang. Cac bao tir s& bit mau
thudc nhudm, bao tir séng bit mau xanh cta thudc nhudm SG, bao tir chét bat

mau d6 caa thuéc nhudém PI.
Xéc dinh ti 1¢ sbng cua bao tir theo cong thirc sau:

Nsx100%
No

S(%) =
Trong d6: S (%) 1a ty 1¢ sdng, tinh bang %;
Ns 1a sb lugng vi bao tir sdng;

No 1a s6 lwong vi bao tir dém duoc

3.4.4.2 Thi nghiém gdy cim nhiém

Chuin bi dung dich bao tir Microsporidia: Dung dich bao ti
Microsporidia chuén bi thi nghiém véi gdy cam nhiém duoc tinh sach, mat do
107 bao tir/ml. Riéng mau dung dich bao tir Microsporidia dung lam ddi chtng
duoc tiét trung ¢ 100°C trong 15 phut.
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Chuén bi té bao thin/co c4 tra: Té bao than va soi co ¢4 dugc nudi cay
trong moi truong L-15 (0,1% FCS). Mat do té bao than: 107 tb/ml; mat do soi
co: 80 soi co/giéng.

Tién hanh thi nghi¢m

Cho dich huyén phu té bao than (1ml) vao dia 6 giéng, sau d6 cho dung
dich bao tir vao cac giéng theo ti 16 1:1, bd sung thém hdn hop khang sinh
penicillin/streptomycin, liéu lwong lan luot 1a 100 Ul/ml va 100 pg/ml. Thi
nghiém twong tu véi soi co ca. U mau ¢ nhiét d6 28°C.

M&i nghiém thirc ¢6 1 giéng ddi ching (gdm té bao than/soi co ca va
dung dich bao tir d4 tiét trung). Mdi nghiém thire lap lai 3 lan.

Cac nghiém thirc gy cam nhiém véi vi bao tir tring duoc quan sat dudi
kinh hién vi & vat kinh 10-40x ¢ thoi gian 1, 2, 4, 6, 8, 12 gio. Ghi nhan két qua
tac dong ctia vi bao tir tring Microsporidia véi té bao than/soi co ca.

3.4.5 Thi nghiém in vitro vi bao tir trung véi héa chat va thube

Thi nghiém in vitro vi bao tir tring v&i hoa chat va thude dugc thuc hién
theo phuong phéap ctia Thomas (2013).

Chuin bi dung dich bao tir Microsporidia

Dung dich bao tir chuén bj thir nghiém véi thudc va hoa chat duoc xéac
dinh mat do bang cach dém s6 lugng bao tir trong budng dém hong cau. Sau do
pha loang mau v&i nude cat dé duge cac mat do thi nghiém 1a 107 bao tir/ml.
Quan sat vi bao tir tring dudi kinh hién vi & vat kinh 100x dé kiém tra d6 tinh
sach trude khi bat ddu thi nghiém.

Chuan bi héa chat

Céac loai hoa chat dugc hoa tan theo hudng din cua nha san xuit. Pha

lo&ng dung dich hoa chét bang nude cit vé cac ndng do can thiét dé thi nghiém.
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Chuin bj thube

Albendazole (C12H1sN302S), fumagillin  (C26H3407) va TNP-470
(C19H28CINOs) dugc hoa tan trong dimethyl sulfoxide (DMSO - Prolabo) va
ethanol & nong do gbc 1a 10 mg/ml.

Tién hanh thi nghiém

Cho dung dich bao tir d3 duogc tinh sach vao cac dia 24 giéng, sau d6 cho
dung dich thudc hodc hoa chit khac nhau vao timg giéng gdm thé tich thuéc/hoda
chat voi thé tich dung dich bao tir sao cho dat nong d6 can thir nghiém. Dung
dich hoa chit theo cac ndng do: 40, 45, 50, 55, 60, 65, 70% di voi ethanol va
formalin. Pha ¢ ndéng d¢ 0,1; 0.2; 0,3; 0,4; 0.5; 0,6; 0,7% dbi véi chlorine,
iodine, chlorine dioxide, oxy gia.Cac nong do thudc dugc ding trong thi nghiém

gém 7 néng do: 0,1; 0,5; 1; 2; 3; 4; va 5 pg/ml.

Moi nghiém thirc ¢6 1 giéng doi chung (chi c¢6 dung dich bao tir), cac
giéng co néng do thude hodc héa chat duoc lap lai 3 1an cho mdi n6ng do thu
nghiém. Kiém tra tic dong anh hudng ctia hoa chat 1én bao tir sau 1 phit va tac

dong cua thude khang sinh 1én bao tir sau 30 phut.

Céc nghiém thirc dénh gia thude va hoa chat 1am bat hoat hoan toan bao
ttr trung dugc quan sat dudi kinh hién vi ¢ vat kinh 100-200x va kinh hién vi

dién tir quét (SEM).

Két qua ghi nhan thoi gian bat hoat bao tr dugc thé hién bang don vi
phut di v6i hoa chat va don vi gio d6i véi thude. Cac gia tri nay duoc thé hién
bang s6 thap phan dé phan trinh bay ngin gon hon va tién cho viéc tinh gia tri
trung binh, do 1éch chudn va so sanh ¥ nghia thong ké. Vi du: 3,45 phit c6 ¥
nghia 14 3 phut va 0,45 phit, chuyén sang don vi: ...phut...gidy theo cong thirc:
3 phut 0,45x60 gidy, twong duong 3 phit 27 gidy. Tuong tu cach quy d6i cho
don vi gio.

3.4.6 Thi nghiém khao sit kha niing trc ché ciia thudc 1én vi bao tir trung

Microsporidia giy cam nhiém trong té bao thin va sg¢i co ca tra

Thuyc hién theo phuong phap ctia Beauvais et al. (1994)
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Chuén bj dung dich vi bao tir Microsporidia (mat do 107 bao tir/ml, ty 1&
song 100%), t& bao than ca tra (mat d6 107 t& bao /ml) va soi co ca tra (80

soi/giéng).

Chuén bi thubc albendazole va fumagillin & nong d6 5 pg/ml, 4 pg/ml, 3

ng/ml dua vao két qua thi nghiém & muc 3.4.5.

Thi nghiém duogc bd tri trong dia 24 giéng v6i 3 nghiém thirc (NT), mdi
nghiém thire 1ap lai 3 1an, gdm c6: (NT3) 0,5ml té bao than/co c4, 0,5ml vi bao
tr trung Kabatana sp. va 0,5ml dung dich thubc albendazole/fumagillin (3
ng/ml); (NT2) 0,5ml té bao than ca/co, 0,5ml vi bao tir tring Kabatana sp. va
0,5ml dung dich thuéc albendazole/fumagillin (4 pg/ml) va (NT1) 0,5ml té bao
than ca/co, 0,5ml vi bao tir trung Kabatana sp. va 0,5ml dung dich thude

albendazole/fumagillin (5 pg/ml). U miu té bao than va soi co & nhiét d 28°C.

Moi nghiém thirc c6 4 giéng ddi chimg (PC) gom: PC1: té bao than/co
c4 + thudc albendazole/fumagillin, BC2: té bao than/co ca + méi truong L-15,

PC3: moi trudng L-15; PC4: té bao than/co ca + vi bao tir tring Kabatana sp.

Céc nghiém thtc duoc quan sat dudi kinh hién vi & vat kinh 10-40x &
thoi gian 2, 4, 6, 8, 12, 24, 48 gio. Ghi nhan két qua tac dong cua albendazole
va fumagillin dén vi bao tr tring Microsporidia cam nhiém voi té bao than/co
ca tra.

3.4.7 Xir 1y so liéu

S6 liéu thu thap duogc chuyén ddi vé dang sb thap phan. Su khac biét gitra

cac nghiém thic duoc xac dinh thong qua phan tich phuwong sai mot yéu tb

(ANOVA), phép thir LSD, bang phin mém SPSS 16.0, & mirc ¥ nghia p<0,05.
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Chuong 4
KET QUA VA THAO LUAN
4.1 Pic diém bénh hoc ciia vi bao tir tring Microsporidia nhiém trong co

cé tra (Pangasianodon hypophthalmus)

4.1.1 Thong tin vé ao nudi va miu ca tra

Tong cong cd 578 mau ca tra duge thu tir 24 ao wong/nudi & 3 tinh Can
Tho, Vinh Long va An Giang. Chiéu dai va trong lugng ca duge can do dé xac
dinh giai doan c4. Kich ¢& c4 hwong 14 3,5+0,1 cm; chiéu dai va khéi luong cua
c4 gidng dao dong tir 11,4-14,1 cm va 21,5-35,3 g. Pdi vai ca thit, chiéu dai dao
dong tir 26,7-51,6 cm va khéi luong tir 345-424,6 g (Bang 4.1).

Bang 4.1: Thong tin vé so lwong, chiéu dai va trong lwong ciia cdc mau ca

S0 Tong SOmiu §§ miy S0 miu Chiéu dai Trong lugng

Tinh  Giai doan 4, <& miu nhidm mé PCR (cm) @
Cahuwong 1 30 28 0 9 3,5+0,1 -
Cin Tho Cagidng 5 138 107 46 46 14,1+7,3 24,6+6,3
Ca thit 3 45 35 12 12 36,3+7,3 372,0+204,4
Vinh Cagibng 5 140 121 44 44 12,9+2,2  35,3+20,2
Long Ca thit 3 45 22 9 9 51,6+3,0 424,6+63,0
An Giang Cagiong 5 150 139 75 75 11,4+1,8  21,5+10,2
Ca thit 2 30 20 9 9 26,7+7,8 345,0+226,2
Tong 24 578 472 195 204

(Ghi ch: ddu - la mau khéng xdc dinh)

Céc ao nudi & Can Tho c6 dién tich 8.000 m?, kich ¢ c4 giéng tha 1a 12
g/con voi mat do tha tir 60-120 con/m?, ngudn ca gidng dugc cung cap tir cac
cong ty san xuit ca gidng & O Mén. Cac ao & Vinh Long c6 dién tich dao dong
tir 4.000-6.000 m, c4 giéng c6 kich ¢ tir 20-80 g/con tha véi mat d6 50-160
con/m2, ngudn ca gidng c6 ngudn gde tir Hong Ngu. Cac ao & An Giang déu tha
cing mot ¢ gidng 80 g/con, mat do tha tir 30-60 con/m? dién tich ao nudi tir
3.500-6.500 m2, ngudn ca giéng tir O Mén. Nhin chung, tuy thudc vao dién tich
a0 nudi ciing nhu ngudn gidng ma mdi ving nudi tha ca véi mat dé khac nhau.

So lugng mau ca bénh thu duge phu thudc vao giai doan ca huong, ca giéng
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hoic ca thit. Chon ngau nhién cac mau ca bénh dé phan tich mé hoc va PCR

theo ti 16 mau nhiém bénh.

4.1.2 Dau hiéu bénh 1y ciia ca tra nhiém vi bao tir tring Microsporidia
4.1.2.1 Ddu hiéu bénh ly bén ngoai

Quan sat d4u hiéu 1am sang ciia 578 mau c4 tra nhiém bénh gao do vi bao
tir tring Microsporidia thdy c6 su khac biét giita 3 nhom c4 huong (30 mau), ca
gidng (428 miu) va ca thit (120 mau). Giai doan ca huong co kich thudc nho,
co thit trong subt nén cé thé nhin thiy 16 cac bio nang gao mau trang sira nho
hodc rét to ky sinh bén trong co c4a. C4 huong nhiém gao van hoat dong boi 161,
nhung do cac bao nang gao ky sinh lam can tré qua trinh van dong cua ca, ca
thuong boi 161 chdm chap va bat mdi kém, nhitng mau c4 nhiém nang co dau
hiéu boi 1o do hoac boi ngira bung trén mat nudce hoac boi quay vong tron. Day
12 nguyén nhan 1am cé chét trong thoi gian 2-3 ngay sau khi nhiém bénh (Hinh
4.1A va B).

Hinh 4.1: (A) ca tra ¢ giai dean ca hwong nhiém bénh gao (khoanh tron);
(B) Bao nang gao nam trong than ca (miii tén)

DPbi véi miu ca gidbng nhidm gao, biéu hién bénh Iy bén ngoai binh
thuong, khong nhin thay rd cic bao nang gao nhu & ca huong. Do kich ¢& ca
gidng 16n hon, phan co thit nhidu hon nén bao nang gao thudng nim 4n bén
trong co cd. Tuy nhién, mot s6 ddu hiéu bénh ly dugc théiy rd bén ngoai ¢ céac
mAu c4 gidng nhidém gao nhu mau sic nhot nhat (Hinh 4.2A va B), mot s6 miu
c4 c6 ving da bi mat nhét (Hinh 4.2C va D). Mot s truong hop khac c6 thé
thiy trén da c6 nhiéu dém tring nhé (Hinh 4.2E) hodc nhitng dém nho 1i ti tip
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trung vung bung, vung duo6i hodc c6 vai vét tray sudt nhd hodc to trén da cé

(Hinh 4.2F).

Hinh 4.2: (A-F) Biéu hién bénh ly bén ngoai caa ca tra giéng nhiém bao
nang gao (vung khoanh tron hoic miii tén)

O mau ca thit nhiém gao nang thi ddu hiéu bénh 1y bén ngoai rat dic
trung, trén da c6 vai dén rat nhidu ndt sin d6 (Hinh 4.3A), cac goc vi thuong bi
xuat huyét (Hinh 4.3B). Dic biét 1a trén da c6 nhiéu chd phong rop (Hinh 4.3C)
va sau cung ving da ndy bong tréc tao ra nhitng 16 4n siu vao co ca, cac 10 nay
c6 nhiéu kich ¢& va mirc d6 16m sau vao co khac nhau (Hinh 4.3D va E). Theo
két qua dé tai nghién ctru budc dau vé bénh gao & ca tra nam 2011, dé tai chi
thu mau dinh ky hang thang trong ao nudi ca tra & mot sd ving nudi trong diém.

Do vay, hau hét ca nhi®m bénh gao khong cé d4u hiéu bénh ly déac trung, mot
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sO truong hop c6 dau hi¢u nhu da ca xuat hi¢n nhitng vét nho li ti hodc c6 mat

vai dén rat nhi¢u vét hoai tir tron 16m sau vao trong co cuia ca.

Hinh 4.3: (A-E) Biéu hién bénh Iy bén ngoai cia c4 tra thit nhiém bénh
gao; (F) vét loét trén da ca da dwoc tai tao
(vung khoanh tron hoic miii tén)

Két qua khao sat diu hiéu bénh 1y cua ca tra nhiém gao thu tir thoi diém
04/2013 dén thang 11/2014 trong dé tai ndy cho thdy hau hét mau c4 bi nhiém
bénh gao c6 nhirng d4u hiéu dic trung nhu mo ta bén trén. Pac biét 1a ¢ nhitng
mau ca c¢6 ddu hiéu bénh 1y c6 mic d6 tén thuong tang dan trén da (tir phong
rop da dén vét 15 sdu vao co) nhu Hinh 4.3C, D va E. Khi mo c4 kiém tra, 100%

mau nhiém bao nang gao. Su khac biét rd rét nay 1a do dé tai chi tap trung thu
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mau ¢ nhitng ao ca tra bi nhiém bénh nang. Mot vai trudng hop dic biét cho
théy vung da cé bi bong tréc co thé dugc tai tao lai (Hinh 4.3F). Nguyén nhan
c6 thé 1a do ho nudi da xu 1y mot s6 loai thudc diéu tri vi bao tir trung
Micrsporidia nén da cé ¢ thé phuc hdi tré lai, tuy nhién diéu nay chua c6 co s

khoa hoc, chi duoc ghi nhan qua thong tin cung cap tir ngudi nudi ca.

4.1.2.2 Ddu hiéu bénh Iy bén trong

Két qua mod kham 30 miu c huong, 428 miu c4 gidng va 120 mau ca
thit cho thay bao nang gao ky sinh trong co ca tra rat da dang. O c4 huong, bao
nang c6 Mau trang sita, kich thudc twong dbi to, thanh bao nang rat 6n dinh. Khi
md ca dé quan sat, cac bao nang nay kho v ngoai trir ding luc tic dong vao thi

bao nang méi v ra (Hinh 4.4A).

Hinh 4.4: (A) ¢4 hwong nhiém gao; (B-D) c4 giéng nhiém gao; (E-F)
ca thit nhiém bao nang



Hinh 4.5:Dau hiéu hig¢u nhiém gao trong co ¢4 tra; (A-H) ca thit nhiém
gao, bao nang xo cirng thanh mang (vung khoanh tron hoac miii tén)

D61 voi mau cd giong nhiem gao thi kich thudc bao nang nho hon rat
nhi€u, bao nang c6 dang tron hoac vét dai ndm gan phan xuong ca hodc nam

khip phan co cta ca hodc tip trung & ving co trén than ca (Hinh 4.4B, C va D).
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Nguoc lai, d6i véi mau ca thit nhiém gao thi kich thudc bao nang kha to, tuy

nhién mau sic bao nang co thé trang duc (Hinh 4.4E va F).

Pic biét, & mot s6 mau ca thit nhiém gao trong thoi gian dai, nang gao
c6 thé chuyén sang vang kem, sau cung bao nang dong vén thanh mang mau
nau rat cirng nam trong co cad. Co thé gap 1ay bao nang ra khéi co, phan co thit

s€ bi 10m sau (Hinh 4.51, 4.5A-H).

Hinh 4.6: Ca gidng bi di hinh nhi&m vi bao tir tring Microsporidia; A:
dau hiéu bén ngoai; B: bao nang gao trong co ca (ving khoanh tron)

Bén canh d6, nghién ctru con phat hién & mau c4 tra giong bi di hinh ciing
nhiém vi bao tir tring Microsporidia, bao nang c6 kich thudc rat nho nam ky
sinh rat nhiéu trong co c. S6 mau c4 di hinh thu trong ao khong nhiéu, tuy nhién

ca di hinh van nhiém vi bao tir trung Microsporidia nhu mau cé binh thuong.
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Mau sic va kich c¢& bao nang gao thay ddi khac nhau theo giai doan ca.
Nhu phén trén da dé cap, bao nang c6 mau tra‘ing duc, vang nau hodac mau den.
O giai doan ca hwong va ca giéng thi bao nang gao c6 mau trang duc, nhung khi
c4 chuyén sang giai doan 16n hon thi bao nang gao c6 xu huéng chuyén sang
mau vang nau, mot sd truong hop chuyén sang mau den. Kich c¢& bao nang ciing
khac nhau theo giai doan c4, theo ghi nhan cua dé tai, kich ¢& bao nang dao
dong tir 0,5-10 mm & ca 3 nhom ca huong, ca gidng va ca thit. Thuong thi bao
nang trén c4 giéng nhoé hon va c6 nhiéu dang hon so véi ca thit. Tuy nhién, bao

nang & ca hwong nhiém gao kha to.

Hinh 4.7: (A-F) Kich thwéc caa cac bao nang gao trong co ca tra
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Hinh 4.9: (A) bao nang gao nau trong co’; (B) tiéu ban gao nau - 40x;

Két qua phén tich mau ca tra thuong pham nhiém gao ghi nhan ¢ nhitng
a0 c4 da nhiém bénh trong thoi gian dai (khoang 30-45 ngay), ca thuong duoc
ngudi nudi str dung thude khang sinh diéu tri thi bio nang gao thudng thay d6i
mau sic tir tréng duc sang vang nau nhat, nadu sdm hoac tham chi mot s6 bao
nang con chuyén sang mau den (Hinh 4.8A va B). Quan sat hinh thai bao nang
gao nau hodc den cho thiy bao nang gao khong theo mot hinh dang nhét dinh.

Nhin chung, khong c6 diém dic biét cua dang gao nau hodc gao den.

Khi ép tiéu ban bao nang gao nau hoic den quan sat dudi kinh hién vi &
d6 phong dai 40x thi kho phat hién vi bao tir trung Microsporidia trong nang
gao. Tiéu ban cho thay nhiéu chat nhiy c6 mau hoi nau hodc nhiéu sic té den &
nang gao den (Hinh 4.9A, B va Hinh 4.10A, B). Theo két qua quan sat c6 thé
nhan dinh rang sau thoi gian nhidm nang gao thi (nang gao dugc goi la gao gia)

Vi bao tir tring ¢6 kha ning di chuyén sang ving co khac dé ky sinh va tao bao
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nang mdi. Cac phan con lai trong nang gao chi 1a san vat con lai gitra phan ung

co the vdi vi bao tur trung Microsporidia.

Hinh 4.10: (A) bao nang gao den trong co’; (B) tiéu ban gao den - 40x
4.1.3 Ty 1é nhiém va cudong do nhiém vi bao tir trung Microsporidia
Két qua quan sat va kiém tra mau co c4 huong, ca gidng va ca thit bang
phuong phap soi tuoi cho thiy ty 1& nhiém va cudng d6 nhiém bao nang vi bao
tir tring Microsporidia kha cao ¢ 3 tinh An Giang, Can Tho va Vinh Long. Két
qua chi tiét dugc thé hién trong Bang 4.2.

Phan tich 578 miu c4 thu & An Giang, Can Tho va Vinh Long da phat hién
472 méiu nhiém bao nang cua vi bao tir trang Microsporidia. Trong d0, kiém tra
30 mau ca huong thu & Can Tho phat hién 28 mau nhiém bao nang gao, ti 1&
nhiém chiém 93,3%, cudng d6 nhidm dao dong tir 2-14 bao nang/ca. Két qua
cho thay trong 3 tinh thi An giang co ty 1é mau c4 giéng nhidm vi bio tir tring
cao nhit 14 92,6%, thap nhét 1a Can Tho véi 78,7%. Ty 1& nhiém vi bao tir tring
trén ca gidng & An Giang va Can Tho khéc biét co ¥ nghia théng ké (p<0,05).
Tuy nhién, ddi v6i cac miu & giai doan c4 thit thi ao nuoi & Can Tho ¢6 ty 1¢
nhidm vi bao tir tring cao nhat 1a 77,7%, ké dén 13 An Giang va thap nhat I3 cac
a0 nudi & Vinh Long vé&i 51,1% mau c4 nhiém vi bao tir tring. Ty 1& nhiém vi
bao tir tring trén c4 thit & cac tinh thu mau khac biét khong c6 y nghia théng ké
(p>0,05). Tr Hinh 4.11 c6 thé thdy & ca 3 tinh thu mau thi giai doan c4 gidng
ludn c6 ty 1& nhiém cao hon (c6 ¥ nghia théng ké & mirc p<0,05) giai doan ca

thit. Két qua cho thay ti 1& nhidm vi bao tir trang Microsporidia ciia dé tai cao
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hon nghién ctru trudc d6 ciia Nguyén Thi Thu Hang va Pang Thi Hoang Oanh
(2011), ty 1& nhiém dao dong tir 40,0-85,7% tuy theo giai doan ca.

100
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40 4
30 A
20 4
10
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T4 1§ nhiEm (%)

C4 gidng

Hinh 4.11: Ty Ié nhiém vi bao tir tring Microsporidia & c& giéng va ca thit
ciia téng s6 miu phan tich & 3 tinh
Ghi chii: cdc cft c6 chit cdi khac nhau thi khdc biét cé y nghia thong ké (p<0,05)

Céc két qua thu dugc kha phit hop véi nhan dinh ciia Woo (2006); Weiss
va Becnel (2014). O giai doan c4 gidng do strc dé khang va kha ning van dong
ctia ca kha thap nén céc vi bao tir tring dé dang xam nhap vao co thé ca va phat
trién thanh bénh. Néu nhu & giai doan ca thit, Microsporidia chi 1a giam chat
luong co thit va gay hao hut 16n thi & giai doan c4 gidng, Microsporidia c6 thé

gy hao hut 16n cho dan ¢4 néu khéng duogc diéu trj hiéu qua.

Két qua ghi nhan c6 sy khac nhau vé cuong d6 nhiém gitta giai doan cé va
cac tinh thu mau. O ca 3 tinh, mau ca gidng ludn c6 cudng do nhiém cao hon ca
thit. Ti 1& nhiém giira cac ao c4 giéng & Can Tho dao dong tir 70,0-83,3%, cudng
d6 nhiém tir 1-181 bao nang/ca. Cac ao céa giéng & An Giang c6 ti 1¢ nhiém kha
cao, chiém tir 86,6-96,6% va cuong do nhiém tir 1-129 bao nang/ca. Ao ca &
Vinh Long c6 ti 1& nhiém tir 73,3-96,6% va cudng dd nhiém tir 1-83 bao nang/ca.
Nguoc lai, cuong do nhidm & cic ao ca thit thip hon ca gidng, ti 16 nhiém cac
ao thu & Can Tho tir 66,6-86,6%, cuong do nhiém tir 1-70 bao nang/ca. Ti 1&

nhiém trong cac ao & An Giang chiém tir 46,6-86,6% va cudng do nhiém tir 1-
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44 bao nang/ca. Riéng cac ao ca & Vinh Long c6 ti 1¢ nhiém tir 40-73,3% va

cudng do nhiém tir 1-76 bao nang/ca.

Bang 4.2: Cwong d§ nhiém vi bao ti triing Microsporidia

Tinh Giai doan T(;)n~g s0 S6 n~1§u Ty 1€ CDN
ca mau nhiem nhiem (%) (thap-cao)

An Ca gidng 150 139 92,645,5 1-129
Giang  Ca thit 30 20 66,6283 1-44
Ca huong 30 28 93,3+0,0 2-14

Can Tho Cé gibng 138 107 78,7+4,9 1-181
Ca thit 45 35 77,7+10,2 1-70

Vinh Ca gidng 140 121 88+9,0 1-83
Long Ca thit 45 22 51,1+19,2 1-76

Ghi chii: CDN: cuong dé nhiém Microsporidia (bdo nang/cd)

Nhin chung, ti 1é nhiém & cac ao ca giéng dao dong tir 70,0-96,6% va
cuong d6 nhidm tir 1-181 bao nang/ca. Trén ca nudi thuong pham, ti 1& nhiém
O cac ao thép nhét 1a 40%, cao nhat 1a 86,6%; cuong d6 nhiém tir 1-76 bao
nang/ca. Két qua nghién ciru ctia dé tai cho thay ti 16 nhiém va cudng d6 nhiém
vi bao tir tring Microsporidia nhiém trong co cé tra kha cao, diéu nay 1a do dé
tai khong thu mau ngau nhién ma chi tap trung thu mau & nhitng ao da nhiém
bénh gao, vi vay mirc d§ nhiém trong dé tai cao hon két qua ghi nhan ty 1¢ nhiém
(dao dong tir 40,0-85,7%) va (cudng do nhiém tir 0-9 bao nang/cd) ctia Nguyén
Thi Thu Hé‘lng va Pang Thi Hoang Oanh (2011).

Qua két qua phan tich cho thiy su can thiét trong kiém tra dich bénh ca
gidng trude khi duge thu mua dé chuyén sang nudi thit nham dé phong dich
bénh do vi bao tir tring gay ra, lam giam chat luong thit ca va gia thanh thu
hoach. Ngoai ra, cac ho wong nudi ca giéng can ap dung cac quy trinh kiém soat
ngudn nude va thirc an, can chu ¥ kiém tra ca dé phat hién kip thoi loai bo ca
nhiém bénh, tranh nhitng thiét hai 16n do vi bao tir trling gy ra khi bing phéat
bénh.

4.1.4 Két qua phén tich mé bénh hoc miu co ca tra nhiém vi bao tir tring
Microsporidia
Mau co ¢4 tra dugc phan tich mé hoc 14 loai co van phan bd doc hai bén

than c4. Tong cong c6 195 mau md co cé tra thu dugce tir cac ving co nhiém bao
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nang gao. Tuy nhién, dé tai chon ngiu nhién 65 mau co cé gidng va ca thit theo
ti 16 mau thu duoc dé phan tich m6 hoc. Pac diém mo hoc duoc trinh bay trong

Bang 4.3.

Bang 4.3: Pic diém mo hoc ciia ca bi nhiém vi bao tir tring theo tirng giai

doan ca

X Giai S6 SO0 mau _— R
Tinh x . Pac diém mo6 hoc
doan mau cat mo

o Hoai tir, mit ciu tric té bao, xuit hién cac bao nang
Céagiong 46 15

X tién khoi
Can The C . N PP
oo Hoai tir, viing co bi ly gidi, xuat hién cac bao nang
Ca thit 12 4 o Ny
tién khoi
Viah Ca giong 44 15 Ly giai cac té bao co, mang bao nang day, lan toa
in .
oo Hoai tir, vung co bi ly giai, xuat hién cac bao nang
Long Ca thit 9 3

tién khoi

o Xuat hién cic bao nang tién khoi, ly giai ving co bén
Cagiong 75 25 . . N o .
An trong bao nang, bao nang hinh thoi, mang day

Giang Ca thit 9 3 Céc bao nang hinh thoi dén tron, mang day, lan toa
a thi 3 .z A1
’ nhiéu hudng, bé co mat cau triac va bi phan hiy

Tong 195 65

Két qua phan tich mé bénh hoc cta 65 miu mo co c4 bi nhiém bao nang
gao (Bang 4.3) ghi nhan duoc hinh dang bao nang va cdu tric md co khi bi
nhiém bao tir. P6i voi cac bio nang méi hinh thanh c6 dang hinh tron, kich
thude duong kinh tir 1-2 mm, bén trong bao nang chira bao tir day dac, vung mo
co bi truong phong va mat cu trac té bao, bao nang lac nay dugc bao vé boi
mot 16p mang mong, khong c6 dau hiéu xuat huyét xung quanh (Hinh 4.12A va
B). Trong khi d6, d6i v6i cac bao nang da phat trién dén giai doan cudi, thi bao
nang c6 dang hinh thoi thon dai hodc da giac, kich thudc chiéu dai tir 3-4 mm.
Bio nang luc nay duoc bao vé boi 16p mang day, phan ria lan toa. Bén trong
bao nang, cc cau tric mo co bat dau bi ly giai, phan rd va mat d6 bao tir giam
thip. Xung quanh bao nang lic nay xuit hién cac ving co bi phan huy (Hinh

4.12C).
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Hinh 4.12: Tiéu ban cit md co ca tra nhiém bao nang gao (20x)
A: Bdo nang méi hinh thanh (miii tén) - mé cd giong; B: Bao nang chita cdc bao tir

xudt hién trén da ciia cd thit; C: Bao nang ¢ giai doan cudi, mé co bi phén gidi, mang
bao nang rdt day (M); D: Bdo tir tring ldy nhiém qua vimg co ldn cdn, viing co xudt
huyét xung quanh bao nang - mé cd thit

Quan sat ¢ tat ca cac mau mo nhiém trén ca thit déu cho thay su xuat hién
ctia bao nang gao trong co ca tra lam cho ving co ndy bi mat cau tric va bén
trong bao nang c6 diu hiéu hoai tir, cac t& bao mo bj vi bao tir ky sinh va bat
dau bi ly giai hoan toan. Xung quanh cac bao nang xuat hién nhiéu ving xut
huyét va mét cdu trac v6i mirc d6 ning hon khi vao sau trong ving co chtra bao
nang. Nhitng ton thuong vé mit cu trac nay c6 thé phat trién nang hon, thuong
dbi véi ca thit. Khi d6, ching bit dau hinh thanh cac bao nang trong 16p biéu
mé cta da, hinh thanh céac vét loét hodc cac tai rong, dan dén da c4 bi ton thuong,

viém loét, tao diéu kién cho vi khuan xam nhap gdy bénh (Hinh 4.12D).
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Tiéu ban md Hinh 4.13A cho thdy c6 su xuit hién bao nang tién khoi
(sporophorocyst) trong cac bé co. Tir 1at cit cua tiéu ban rat dé dang nhéan thay
cac bao nang tién khoi bit dau hinh thanh ngay tir bén trong cua cc bé co van.
Bao nang ky sinh 1am t6n thuong nghiém trong cho cac bd co van, vi bao tur
tring duoc bao nang bao vé va ching phat trién 16n dan bén trong bao nang.
Tuy nhién, quan sat k§ c6 thé thiy cac bao nang tién khoi c6 mat do bao tir rat
it va ching chua duoc bao boc boi mang lién két day. Cac bao nang méi bat dau
phan hity cac té bao co trong ting soi co, chua gy ra cac biéu hién nhu xut
huyét va truong phdng cac bo co. Vi vay, khi c4 nhiém ¢ giai doan nay thudng
khong c6 cac du hiéu bénh 1y, rat kho dé chan doan. Ngoai ra, & giai doan khai
phat nay khong quan sat thay su xuat hién cac dai thuc bao. Vi vay, mirc 4o giy
t6n thwong mo hoc trong giai doan nay thap va bao tir d& dang bi tiéu diét boi

cac tac nhan Iy hoa hoc tir bén ngoai.

Quan sat tiéu ban mo cit ngang co thé thiy bén ngoai bao nang c6 mot
16p mang 13 mo lién két dé bao boc vi bao tir tring Microsporidia, gitp bao vé
cac bao tir bén trong (Hinh 4.13B va C). Khi nhuém mau co véi H va E thi bao
tir s& bat mau xanh tim ctia Haematocyline. Ngoai ra, trong tiéu ban mé con
nhan thiy mang bao boc bao nang gom mdt 16p mé lién két kha day, ching bao
boc bdo v¢ xung quanh cac vi bao tur trung Microsporidia bén trong va téa rong
ra nhiéu phia néi véi cac bo co dé gilr vitng chic cic bao nang nay. Vi vay,
trong giai doan bao nang, cac vi bao tir tring Microsporidia rat kho bj tiéu diét

bdi céc tac nhan vat 1y hay hoa hoc tir bén ngoai.

Két qua ghi nhén sy bién ddi cAu trac mo hoc cua dé tai kha tuong déng
v6i cac két qua cua nhiéu nghién ctu trude day trén cac lodi cd nhiém
Microsporidia (Dykova va Lom, 1980; Shaw va Kent, 1999). Céc ti€u ban mo
co cho thay bao tir hinh thanh tir bén trong té bao, ching tin cong va phan giai
céc thanh phan ctia té bao trong khi cau triic bén ngoai clia cac sgi co van giir
nguyén ven. Cac sg¢i co bi pha hily nghiém trong trong mét thoi gian dai sau khi
tat ca CAC té bao chat cua té bao trong cic sgi co bi phan giai. Trong giai doan

cudi cing, cau trac bén trong soi co bi pha htty hoan toan va dugc thay thé bang
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cac bao tur, cac bao tir nam trong bao nang va dugc bao v€ bdi chinh mang soi

co do.

Hinh 4.13: Tiéu ban cit md co ca tra nhiém bao nang gao (20x)
A: Bao nang tién khéi (miii tén) - mé ca giong; B va C: Bao nang chira cdc bao ti véi

viing co bi ly gidi (miii tén) - mé cd thit; D: Vi bao tir trimg ldy nhiém qua viing co lan
cdn, co mat cau tric va bi phan hiy - mo cd thit

Két qua nghién ctru dic diém mé bénh hoc cua dé tai tuong tu véi két
qua nghién ctru mo6 hoc cua Dykova va Lom (2000) trén ca Pangasius sutchi ¢
Thai Lan nhiém loai Kabatana arthuri, cac bao tir K. Arthuri gay ra nhiing thay
db6i thodi hoa nghiém trong trong cac bé co xung quanh than ca. Cac diu hiéu
ctia su hoai tir phat trién trong cac soi co va xung quanh cac bao nang cta bao
ttr. Twong tw, phan tng mién dich cta c4 1a hoat dong thuc bao cla cac dai thuc
bao. Nghién ctru cho thiy cac dai thuc bao chira day cac bao tir & bén trong bao

nang.

Nghién ctru gan day trén loai c4 chinh Anguilla japonica ¢ Han Qudc
nhiém Heterosporis anguillarum ciing ghi nhan su xuét hién cac bao nang tién

khoi trong céc sgi co ¢ giai doan dau ctia qua trinh nhiém bénh. Joh et al. (2007)

79



phat hién qua trinh ly gidi cac soi co trén cac tiéu ban md co nhiém bénh va sy
xudt hién rai rac cac bao nang tién khdi véi kich thude va hinh dang khac nhau
bén trong cac bé co. Cac bao nang nay chira rit it bao tir va chua c6 mang bao
v€. Ngoai ra, khong c6 su xuét hién cac dai thuc bao bén trong cac bao nang.
Tuy nhién, nghién ctru cling ghi nhan c6 nhitng bao nang tién khaé1 bi pha huy,
giai phong cac bao tir ra bén ngoai va cac dai thuc bao xuit hién dé tiéu diét
chang.

Nghién curu cua Tourtip et al. (2009) ghi nhan mot loai Microsporidia
moi dugc phat hién gay bénh ca 1a loai Enterocytozoon hepatopenaei. Cac két
qui ghi nhan duoc ciing cho thiy muc d6 pha huy cau trac té bao cu E.
hepatopenaei tuong tu nhu nhitng ghi nhan cia dé tai. Két qua cho thay cac bao
t0r xuat hién trong cac ciu trac wa acid bi gidi han trong cac khong bao cua té
bao chat, cac té bao du trix, phoi, fibrillar. Cau tric mé gan tuy bi pha huy véi
s6 lwong 16n cac bao tir cia loai Enterocytozoon hepatopenaei. Tuy nhién, rudt
va cac té bao biéu mo rudt hodc cac té bao ciia cac mo va cac co quan khac
khong bi anh huéng. Phan mé hoc cho thiy nhiéu giai doan phat trién cua bao

tur trong t€ bao co ca.

Ngoai céc truong hop gay bénh trén cac loai cd, vi bao tur trung cling gy
ra nhirng bién ddi mo hoc nghiém trong trén tom thé. Nghi€n ctru mo6 bénh hoc
trén tom thé Litopenaeus vannamei nhiém vi bao tir trung Thelohania sp. ghi
nhan sy xam nhiém va gay hai cua cac bao tir Thelohania sp. & nhiéu co quan
quan trong cua tom nhu gan tuy, co van, hach bach huyét, té bao than kinh,
mang, tim va ca da day. Tuong tu nhu céc trudng hop nhiém Kabatana sp. trén
cé tra, loai Thelohania sp. ciing hinh thanh cic bao nang mau trang, truong to
trong cac cau trac mo. Cac bao nang nay pha hity cdu tric cac mo va phan hay
cac té bao ma ching ky sinh trong d6. Ngoai ra, xung quanh cic bao nang con
biéu hién cac dau hi¢u xuat huyét, viém nhiém do boi nhiém vi khuan. Nhiing
két qua nay cho thdy rd rang muirc do nghiém trong ctia nhidm vi bao tir tring s&
anh huong tiéu cuc dén su phat trién va ton tai cta tom thé chan tring (Prasertsri

et al., 2009).
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Nghién ciru vé bénh gao trén cac tra  PBSCL ctia Nguyén Thi Thu Hang
va Pang Thi Hoang Oanh (2011) ciing ghi nhéan cac thay ddi cau trac md hoc
cia cac vung bi xdm nhiém. Cic miu co ca tra nhiém bao nang cua
Microsporidia dugc nhuém Haematoxylin va Eosin. Két qua phan tich mé bénh
hoc ghi nhan dugc hinh dang bao nang va vung co bi hoai tr. Nhitng thay doi
chinh vé mé hoc gy ra boi Microsporidia duoc tim thiy & co bén, co lung, co
bung. Hau hét cac khdi co bén bi che kin boi cac bao tir. Nhimng thay doi nghiém
trong vé cau triic trong md co di kém véi su nhan 1én ciia Microsporidia va su
lay lan ciia sy truyén nhiém déu chiém uu thé trong cac mau dugc quan sat.
Thém vao doé su thay ddi vé céu tric cua nhirng soi co dac trung nhu sy mat di
clia nhitng soi co, hoai tir co dugc quan sat & tat ca cac giai doan phat trién ciing

nhu & ngoai vi thay vao d6 tap hop cac bao tir khong 16 ting kich thude.

Tuong tu loai Kabatana sp., loai Nosema sp. ciing gay ra cac ton thuong
cho té bao co tron va ca cac té bao biéu mod da, biéu mé thanh rudt. Loai
Barbronia assiuti dugc phat hién nhiém vi bao tir tring Nosema sp. trong hau
hét cic co quan quan trong. Bao tir trudng thanh ciing hinh thanh cac bao nang
gy truong phong cac mé co quan. Trong d6, chung hinh thanh céc ti rong va
xo hoa lam thay ddi cau trac cac md co quan. Xung quanh cac bao nang, két
qua mo6 bénh hoc cling quan sat théy su xuét hién cua céc dai thuc bao, cac té
bao séc td va cac té bao soi, dé chéng lai su xAm nhiém ctia cac vi bao tir tring

Nosema sp. qua cac té bao khac (Gouda, 2013).

Nghién ctru ciia West et al., (2014) ghi nhan cac dac diém mo bénh hoc
cua loai ca Danio rerio nhiém vi bao tir tring Pseudoloma neurophilia ciing c6
nhing diém tuong dong véi loai Kabatana sp. Két qua quan sat thdy cac ton
thuong nhu thoai hoa cau triic co, sy truong phong cua té bao co, cac vét hoai
tir xung quanh va trong cac bao nang chira day dac bao tir. Xung quanh céc bao
nang con xuét hién cac déu hiéu viém nhiém cua céac té bao co. Trong truong
hop nhiém loai nay, cac mau md bénh hoc khong xac dinh dugc sy xuét hién
ctia cac bao nang tién khoi ciing nhu cac phan tmg mién dich 1a sy xuat hién cia
cac dai thuc bao. Khong gidng nhu bao tir Kabatana sp., loai vi bao ttr tring

nay hinh thanh cac bao nang c6 hinh dang khong xac dinh va khong c6 16p mang
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day bao vé bén ngoai. Cac bao tir xuit hién day dic bén trong bao nang nhung
chung khong phén giai cac bé co ma chi gdy ra sy bién doi tuong tu & cac bo co

Xung quanh bao nang.

Céc dic diém bién ddi cdu trac co cling xay ra twong ty & cic loai rin
bién (Hydrophiinae) khi nhiém vi bao tir trung Heterosporis anguillarum.
Nghién ctru cua Gillet et al. (2016) trén loai ran bién cho thiy H. anguillarum
nhiém trén cac nhom co tron doc hai bén than, nhiém trong xuong, gy ra hién
tugng gy xuong va thoai hoa cac dét song. Két qua phan tich mé bénh hoc cho
thiy sy thoai hoa va phan huy ciia cac soi co bi nhiém bao tir H. anguillarum.
Céc bao tir hinh thanh cic bao nang trong co rin bién duoc bao vé bai mot 16p
mang mong chir khong day nhu dbi véi loai Kabatana sp. gay ra trén cé tra. Cac
bao tir c6 dang hinh tring va kich thudc trong khoang 2,0-2,6x1,0-1,5 um. Cac
mau mo bénh hoc ciing c6 su xuat hién ctia cac dai thuc bao va bach cau trung
tinh ndm rai rac trong cic bao nang véi mat do bao tr day dic. Trong trudng
hop nhiém bénh, khong c¢6 cac biéu hién xuat huyét xung quanh cac bao nang,
tuy nhién cic bao nang giy truong phong va thay doi ciu tric cua da, co va

xuong cua cac ca thé nhiém bénh.

Toém lai: nhitng bién d6i moé hoc cia ca tra nhidém vi bao tir tring
Microsporidiad cac giai doan ca giéng va ca nudi throng pham giéng nhau. So
sanh véi cac két qua dugc cong bd trude diy ¢ khia canh mé bénh hoc cho thay
mirc d6 gay hai nghiém trong ctia vi bao tir tring Microsporidia ddi voi ciu tric
cac mo co clia ca. Tuy nhién, qua nhitng két qua nay ciing dd mé ra kha ning
diéu tri hiéu qua néu nhu phat hi¢n sém sy lay nhiém cua vi bao tu trung
Microsporidia trong co c4 ¢ giai doan hinh thanh bao nang tién khoi.

4.1.5 Két qua dinh danh bao tir trung Microsporidia nhiém trong co ca tra
4.1.5.1 Xdc dinh dic diém hinh thdi

Két qua quan sat tiéu ban tuoi cho thdy cac bao tir co ciu tao bén ngoai
dang hinh qua 1é hodc hinh trimg, hoi thon nhé & ca 2 dau. Céc bao tir ndy c6
kich thudc rit nho, nho hon gan 10 1an so véi kich thude cua cac loai vi bao tir

trung khac (Hinh 4.14A). Bén trong c6 thé quan sat thay 1 s¢i cuc dang xoan
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ndi lién véi 1 cuc nang & phén sau cuia bao tir. Sb vong x04n cua soi cuc kha
nhiéu nén rat kho phan bi¢t dugc soi cuc khi quan sat & cung mdt thi truong
kinh hién vi. Ngoai ra, bén dudi soi cuc c6 khong bao véi kich thude nhd. Quan
sat tiéu ban nhuom Giemsa ¢ vat kinh 100X nhan théy phén cuc nang cua cac

bao tir bat mau xanh tim ciia thuéc nhudém Giemsa (Hinh 4.14B).

Hinh 4.14: (A) miu soi twoi - 40x; (B) miu nhudm Giemsa - 100x

Nhin chung, qua két qua soi tuoi, dya vao khoa phan loai va moé ta va
ctia Lom va Dykova (1992), Woo (2006) va Barber et al. (2009) c6 thé xac dinh
vi bao tir tring ky sinh trong bao nang gao & co cac tra thudc giéng vi bao tir
trung Kabatana.

Trén thé gidi da co nhiéu nghién ctu ghi nhan sy hién dién cua giéng
Kabatana trong co c. Két qua phan tich hinh thai vi bao tir tring cuia dé tai kha
trong dong véi két qua ctia nhidu nghién ciru trudc day ghi nhan trén gidng vi
bao tur trung nay. Theo Lom et al. (2001), Dykova va Lom (2000), Kabatana
sp. ndi ky sinh trong cac mo co van, co tron cua cd, bao tur c6 kich thudc nho
nhit (dao dong tir 2x3 um) trong nhém vi bao tir tring. Khong bao co kich thude
kha nho, chiéu dai bang 1/3 chiéu dai bao tir. Ngoai ra, s6 vong xodn cua soi
cuc 1a 4-7 vong xoan. Kabatana sp. tao nhiing bao nang hinh thoi, mau tring
duc, kich thudc tir 1,5-6,0 mm bén trong cac soi co cta ca (Sprague et al., 1992;
Lom va Nilsen, 2003).
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Béang 4.4: Pic diém cia bao tir Kabatana sp.gay bénh gao trén cé tra

Chi tiéu Dic diém

Hinh dang bao tir Hinh trimg, qua 1&

Chiéu dai bao tir 3,1+1,5 ym

Duong kinh bao tir 2,3+1,2 pm

So1 cuc cua bao tir CAu tao lién mach, xodn va kho phan biét rd
Khong béo ciia bao tir Nho, chiém 1/3 chiéu dai bao tir

Bao nang Hinh thoi hodc bau duc

Mau sic bao nang Mau tring sita, vang kem

Kich thudc bao nang 0,5-10,0 mm

4

f

) " Tom 2000 JoF-S80

Hinh 4.15: Céu tric cia bao tir Kabatana sp. (A) miu twoi - 200x va (B)
mau chup trén kinh hién vi dién tir SEM

Két qua tong hop ciia cac tac gia Sprague (1992), Lom va Nilsen (2003),
Lom va Dykova (2005), Weiss va Becnel (2014), cho thiy gidng vi bao tir tring
Kabatana 13 gidng noi ky sinh trong co ctia ca c¢6 kich thudc nhé nhat trong tat
ca cac gidng vi bao tir tring. Ciu tao bén ngoai cia bao tir Kabatana sp. c6
mang gdm 3 10p: vach ngoai bao, vach ndi bao trong sudt ¢ giita va 1 mang
plasma trong cung; ciu tao bén trong g6m cO: cuc nang, bén trong co6 sQi cuc
xo4n dang cudn 16 xo, phan dinh cua bao tir 13 1 16p dia neo, nhan té bao va
khong bao & phia sau. Gidng vi bao tir tring nay duoc ghi nhan gay bénh nguy

hiém trén nhi€u loai ca nuoi tai Nhat Ban va céc loai cé bién (Woo, 2006; Lom
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et al., 2001). Bén canh d6, theo nhirng két qua phan tich cho thiy loai vi bao tir
tring nay gy bénh kha phd bién cho dan ca hdi ¢ giai doan ca giéng tir 10-30
ngay tudi, v4i ty 18 chét rat cao tir 70-90% dan ca (Lom va Dykova, 2005).

Theo tong hop caa Weiss va Becnel (2014), cac giéng vi bao tir tring
Microsporidia thuong 14y nhiém trong cidc mé co cua ca duoc ghi nhan dén thoi
diém hién nay gém 4 gidng 1a Pleistophora, Heterosporis, Kabatana va
Microsporidium. Nghién ctru cho ring dic diém chinh phan biét cac bao tir
truong thanh thudc cac gidng khac nhau 1a ¢ kich thudc, thanh té bao day, soi
cuc xo4n nhiéu vong, khong bao va cau tao cling nhu mau sic cia cac bao nang.
Gidng Pleistophora sp. thuong ¢ bao nang hinh thoi, mau vang dén nau sim
nam trong co cia ca, kich thudc trong khoang 3-6 mm. Cac bao tir giong
Pleistophora thudng c6 dang hinh trimg hodc qua 1é va khong bao rét to chiém
2/3 chiéu dai ctia bao tir. Kich thudc ciia bao tir kha 16n thuong tir 3,5x7,5 pm.
Soi cuc cua cac bao tir ndy xodn tir 20-24 vong (Abdel-Ghaffar et al., 2011;
Alde-Baki et al., 2012; Weiss va Becnel, 2014).

Tuong tu, cac bao tir gidng Heterosporis sp. va Microsporidium sp. ¢6
kich thuée cling kha 16n. Chiéu dai cta chung dugc ghi nhan tir 4-7 pm, dudng
kinh tr 3,1-4,1 pm. Tuong ty Pleistophora sp., Heterosporis sp. va
Microsporidium sp. thuong c6 khong bao rét to, chiém 2/3 chiéu dai ciia bao tu,
soi cuc xoan it tir 2-3 vong x04n nén rat da quan sat dugc dudi kinh hién vi
100x. Hai gidng vi bao tir tring nay thudng giy bénh trén cac loai ca nudc min,
o nhiét do tir 18-20°C. Chung tao thanh céc chim tron mau xam cé thé quan sat
rd trén qua bé mit da cua ca (Lom va Dykova, 2005; Woo, 2006; Barber et al.,
2009; Weiss va Becnel, 2014).

Gidng Kabatana voi nhiéu diém khac biét dang chi y. D6 1a kich thudc
nho nhat, dao dong tir 2x3 pum, ciing voi khong bao nho, chiém khoang 1/3 chiéu
dai bao tir. Twong tu giéng Heterosporis va Microsporidium, cac bao tir dang
nay ciling c6 ciu tao soi cuc xodn, nhung xodn tir 4-7 vong nén rat kho phén biét
dugc cac vong xoan (Lom et al., 1999; Woo, 2006; Barber et al., 2009; Weiss

va Becnel, 2014). Pic biét 1a cac loai thudc giéng Kabatana tao ra nhiing bao
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nang hinh thoi, mau tring duc, kich thudc tir 1,5-6,0 mm bén trong céc soi co
cua ca. Theo mo ta cua Lom et al. (1999), Dykova va Lom (2000) va Weiss va
Becnel (2014) cho thay chang thuong ky sinh trong cac nhém co van doc theo
co quan dudng bén cua ca. Ngoai ra, chung khong gy ra cac dau hiéu bénh Iy

dic biét bén ngoai co thé.

Nhiéu nghién ctru ghi nhén sy hién dién cia gibng Kabatana trong co
ctia ca. Két qua nghién ctru cia Dykova va Lom (2000) khi phan 1ap ky sinh
tring gy bénh trong co cua loai c4 Pangasius sutchi & Thai Lan, cho thay loai
vi bao tir trung Kabatana arthuri xam nhiém trong cac co van cta loai ca nay.
Céc bao tir ctia loai nay co6 cac dic diém hinh thai nhu: c6 dang hinh tron, don
nhén, kich thudc trung binh khoang 1,9x3,1 pm. Soi cuc o tir 4-6 vong xoan
khi quan sat dudi kinh hién vi dién tir. C4c bao tir ndy tao thanh cac bao nang

truong to pha huy nghiém trong cac sgi co cia ca.

Loai Kabatana seriolae (Egusa, 1982) cling dugc Lom et al. (2001) ghi
nhan 1a tac nhan gy ra cc bao nang trang duc trong co cta loai ca cam Seriola
quinqueradiata & Nhat Ban. Loai vi bao tir tring nay ton tai & dang bao tir c6
kich thudc nhd, dao dong trong khoang 2,2x3,3 um vdi cac khong bao kha nho,
soi cuc xoan tir 4-7 vong. Twong ty nhu c4c loai thudc gidng Kabatana, loai K.
seriolae gay bénh phd bién trong cic nhom co van doc theo dudng bén ciia ca.
Ngoai ra, chiing cling duoc tim thiy 1a gay hai trong co tim va co tron véi kich

thudc nhé hon (1,2x2,2 pm).

Nhitng ghi nhan cia Barber et al. (2009) cho thiy loai Kabatana sp. la
tac nhan gdy bénh nghiém trong trén loai ca bong Gobiusculus flavescens ¢ Pai
Tay Duong. Két qua nghién ctru ciing ghi nhan sy 1ay nhiém phy thudc rat nhiéu
vao nhiét 3o moi trudng. Ky sinh tring phat trién t6t & 18°C va ngiing phat trién

¢ 8°C. Céc bao tir hinh trimg, kich thudc khoang 2,3x3,7 pm.

Duya vao két qua clia cac nghién ciru trudc ddy, két qua quan sat hinh thai
vi bao tir trang nhidm trong co ca tra thudc gidng Kabatana Ia hoan toan phu

hop. Tuy nhién dé c6 dugc két qua chinh x4c nhat thi can phai 4p dung cac k¥
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thuat cong nghé sinh hoc phan tir @ x4c dinh kiéu gen cua vi bao tir tring nham

xéc dinh thanh phan giéng loai mot cach chinh xac.

4.1.5.2 Két qua dinh danh bang PCR

Vi bao tir tring Microsporidia 13 nhém sinh vat don bao, hau hét ¢6 kich
thude rat nho. Trong cung 1 lodi, cAu tao cua bao tir ¢ xu hudng 6n dinh, tuy
nhién trong timg giai doan cua chu ky sdng, chung sé& tao ra cac dang bao tur
khac nhau. Vi vay, nhitng phuong phap nhan dang, phan loai dinh danh dua vao
cac k¥ thuat kinh hién vi, m6 bénh hoc thuong rat kho xac dinh va do chinh xac

thap.

Mudi hai mau co ca tra (g0m ca huong, c4 giong va ca thit) c6 nhiém va
khong nhiém vi bao tr trung (nhiém bao nang gao) dugc chon ngau nhién dé

phén tich PCR (Bang 4.5)

Bang 4.5: Pic diém miu phan tich PCR

Tinh Giai doan S0 miu PCR Giéng(G) Pic diém
Cé huong 1 3 Co c6 bao nang
CinTho  Cé gibng 2 4,10 Co c6 (G4) va khong c6 bao nang
(G10)
Ca thit 1 5 Co c6 bao nang
C4 giong 2 6,7 Co ¢6 bao nang
Vinh Long Cé thit 2 8,11 Co ¢06 (G8) va khong c6 bao nang
(G11)
C4 giong 2 9,13 Co c6 bao nang
An Giang Cé thit 2 12,14 Co c6 (G14) va khong c6 bao nang
(G12)

Tong 12

Mau duoc chiét taich DNA va phan tich PCR st dung mdi HG4F va
HG4R dic hiéu cho Microsporidia. Tong cong c6 9 mau chira bio nang gao ¢
cac giéng 3,4,5,6,7,8,9,13, 14 va 3 mau & vung co khong chira bao nang
gao (cac giéng 10, 11, 12). Két qua dién di san pham PCR (Hinh 4.16) cho thiy
c6 9 mAu chtra bao nang cho két qua dwong tinh va hién vach & vi tri 1100 bp.
Trong khi d6, mau 10 (CT-T-A4-M25) va mau 11 (VL-T-A4-M9) c6 hién vach
rat mo & vi tri 1100bp va mau 12 (VL-T-A5-M1) cho két qua PCR am tinh
(khong hién vach).
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Két qua PCR ¢ 2 giéng 10 va 11 1a miu co khong c6 bao nang gao, tuy
nhién, van c¢6 vach hién & vi tri 1.100 bp kha md, diéu nay cho thiy co thé trong
mAu co van c6 vi bao tir Microsporidia ky sinh & mat do rat thip. Két qua nay
hoan toan phu hop véi két qua phan tich mé hoc ¢ phan trén, vi cac mau co nay
c6 thé nhim Microsporidia trong giai doan dau (giai doan nhiém bao tir tién
khéi) nén chua hinh thanh bao nang gao. Su pha huy céu tric song song voi sur
phat sinh bao tir méi dién ra bén trong cac bo co va khong lam thay d6i hinh
dang ctia cac bo co. Vi vay, rat kho c6 thé phat hién duogc céac ca thé nhiém bénh
trong giai doan dau bang phuong phap soi twoi duéi kinh hién vi. Tuy nhién,
phuong phap PCR khuyéch dai ving gen dic hiéu ciia Microsporidia dugc sir
dung di phat hién mau nhiém bénh mic du mau co chua co dau hiéu hinh thanh

bao nang.

Hinh 4.16: Két qua dién di san pham PCR phat hién Microsporidia
Giéng M: thang do,; Giéng 1: Poi ching am; Giéng 2: Poi chirng dwong; Giéng 3:
CT-H-B1-M5; Giéng 4: CT-H-B1-M9; Giéng 5: CT-G-A2-M30; Giéng 6: VL-G-Al-
M27; Giéng 7: VL-G-A2-M21; Giéng 8: AG-G-Al-M12; Giéng 9: AG-G-A2-M1;
Giéng 10: CT-T-A4-M25 ; Giéng 11: VL-T-A4-M9; Giéng 12: VL-T-A5-MI; Giéng
13: AG-T-A4-M5 ; Giéng 14: AG-T-A4-M14

Két qua PCR cho thiy c6 thé sir dung k¥ thuat PCR dé phat hién som
mau c4 gidbng nhiém Microsporidia nhdm han ché sy bung phat bénh gao do
Microsporidia trong qua trinh nudi. K§ thuat PCR c6 thé phat hién sém c4 nudi
thuong pham nhiém Microsporidia trong giai doan khoi phéat dé c6 hudéng diéu
tri bénh hiéu qua. Theo két qua nghién ciru ctia mot sd tac gia ngoai nudc,
phuong phap PCR di dugc Gmg dung dé phat hién mam bénh Microsporidia

nhi€ém trén cé nudi ¢ giai doan sém dé co6 bi¢n phap phong tri hiéu qua hon.

Pién hinh 13 nghién ctru ctia Fedorko et al. (1995) di thyc hién thanh

cong quy trinh PCR phat hién 4 loai vi bao tir trung gom: Encephalitozoon
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cuniculi, Encephalitozoon hellem, Enterocytozoon bieneusi va Septata
intestinalis trong cac mau 1am sang. Ngoai ra, cac lodi vi bao tir tring gay bénh
phd bién khac trén ca 1a Glugea anomala, Glugea stephani, Glugea americanus
va loai Spraguea lophii ciing di dugc chan doan/phat hién bang quy trinh PCR
ctia Pomport-Castillon et al. (2000). Két qua cho thay viéc ung dung k¥ thuat
sinh hoc phan tir d3 dat nhiéu két qua tot trong viéc phat hién Microsporidia
thugc gidng Enterocytozoon va Encephalitzoon tir cac mau tuoi hodc mau da

qua xtr Iy Formaline, c6 d6 nhay rat cao trong khoang 102-10° bao tir/ml.

Theo Barber et al. (2009), quy trinh PCR duoc ap dung dat két qua cao
dé chan doan vi bao tir trung Kabatana sp. trong co cia loai ca bdng
Gobiusculus flavescens & Pai TAy Duong. phat hién mau nhiém vi bao tir tring
& vach 1352 bp. Tir d6 giup chan doan chinh xac cac miu ca nhiém bénh trong

qué trinh san xuat.

Tuong tu, Abdel-Baki et al. (2015) ap dung thanh cong k¥ thuat PCR
trong viéc chan doan cac miu ca Cephalopholis hemistiktos nhiém loai Glugea
nagelia trong thanh rudt v4i san pham khéch dai PCR khoang 900-1100 bp.
Cung thoi diém nay, nghién ctru cia Freeman et al. (2015) ciing cho thiy hiéu
qua chinh x4c ctia quy trinh PCR trong chan doan cac miu ca bong Trypauchen
vagina nhiém vi bao tir truing Microgemma tilanpasiri & Malaysia. Théng qua
két qua PCR cua dé tai, c6 thé thiy duoc kha niang Gng dung k¥ thuat PCR dé
phat hién sém mau c4 tra & giai doan c4 huong va ca gidng nhiém Microsporidia
nham han ché su bung phat bénh gao do Microsporidia trong qua trinh nuéi.
Ngoai ra, k¥ thuat PCR c6 thé phat hién sém c4 nudi thvong pham nhiém
Microsporidia trong giai doan khai phat dé c6 huéng diéu tri bénh hiéu qua.
4.1.5.3 Dinh danh vi bao tir tring dwa vio két qud gidi trinh tw gen

Dé x4c dinh chinh xic thanh phan gidng loai vi bao tir trung
Microsporidia ky sinh trong bao nang gao cua ca tra, thong qua két qua dién di,
dé tai chon 5 mau d3 khuéch dai PCR c6 thé hién vach tuong ddi rd & 1100 bp
(Giéng 3, 5, 8, 9, 13) dé giai trinh ty san pham PCR. Két qua so sanh chi tiét
duogc trinh bay trong Bang 4.6.
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Bang 4.6: Két qua so sanh trinh tw gen cia vi bao tir tring gay bénh trén

ca tra véi cac kiéu gen trong Ngan hang Gen (GenBank)

Ky hiéu S6 D) tuong N , £ s ,
mau nucleotide dong (%) Tén loai dingky S0 dang ky
Kabatana sp.
1F 836 84 FJ843105.1
GC2009a
Kabatana sp. JI-
11F 861 91 EU682928.1
2008
Kabatana sp.
12R 841 84 FJ843105.1
GC2009a
Kabatana sp.
3R 879 84 FJ843105.1
GC2009a
Kabatana sp. JS-
7R 854 97 2012 JQ062989.1

Trinh ty cac doan gen dugc so sanh véi dit li¢u gen (cua cac loai sinh
vat) da cong bd trong Ngan hang gen bang chuong trinh BLASTN. Két qua
nhan duogc cho thiy doan gen nay cta vi bao tir tring Microsporidia phan 1ap tir
c4 bénh gao co do trong dong 84-97% so véi trinh tu gen cua loai Kabatana sp.
Do két qua giai trinh tu nucleotide ctia cac mau thap nén khong xac dinh chinh
xac tén khoa hoc cua loai. Vi vay, theo két qua so sanh co thé nhan théy vi bao

tu trung phan 13p tir ca bénh gao 1a Kabatana sp.

K¥ thuat giai trinh tu gen d3 duoc Gmg dung nhim dem lai két qua chan
doan nhanh va chinh xac nhat. P c6 rat nhiéu nghién ctru ap dung k¥ that giai
trinh ty gen cta vi bao tir trang dé dinh danh loai gdy bénh va nhiéu nghién ctru
chuyén sau hon vé su bién doi gen cua chung. O sinh vat, vat liéu di truyén co
trong nhan va mdt so it trong ty thé. Do ty thé nam trong té bao chét nén cac
gene trén DNA ty thé (mtDNA) tuan theo quy luat di truyén theo té bao chit.
mtDNA it bi tic dong ctia mdi trudng nén it bi bién di di truyén. Dac biét 1a
vung ma hda cac phan tor ribosomal RNA (16S rRNA va 12S rRNA),
cytochrome b, rat dugc quan tim tng dung phuc vu trong cong tic nghién ctru
su phat sinh loai va dinh danh loai do ching c6 tinh bao ton cao va kich thudce
vira phai, thuan lgi cho viéc phan lap, giai trinh ty va phan tich trinh ty vat li€u

di truyén (Khuat Hitu Thanh, 2006).
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Tuong ty két qua cua dé tai, nghién ctru cuia McGourty et al. (2006) ciing
da phan 1ap, dinh danh nhanh va chinh xéc loai vi bao tir trung ky sinh trén ca
bdng Eucyclogobius newberry. K¥ thuét giai trinh tw DNA ty thé cua vi bao ttr
tring gay bénh duoc ap dung tir san pham PCR c6 khéi luong phan tir 1a 1400bp.
Trinh tw DNA thu dugc khi so sanh véi cac kiéu gen trén ngan hang gen thé giéi
(GenBank) da gitip xac dinh dugc loai vi bao tir tring gay bénh 1a loai Kabatana
newberri véi ty 1é tudng ddng khoang 85%. Ngoai ra, cip mdi dugc thiét ké
chuyén biét dé khuéch dai ving 16S trén mtDNA, sau d6 giai trinh ty va xdy
dung cdy phat sinh loai dé quan sat sy da dang vé di truyén cta cac gidng loai.
Két qua nghién ciru cho thidy mirc d6 twong dong rat cao vé kiéu gen cua loai

nay voi loai K. takedai va loai K. seriolae ¢ nhirng ving dia 1y khac.

Nghién ctru ciia Abdel-Ghaffar et al. (2011) thyuc hién khao sat trén 103
mau ca Saurida tumbil nhiém vi bao tir tring Microsporidia. Phan tich sinh hoc
phan tr dya trén trinh ty gen cua tiéu don vi nho rDNA di duoc thue hién dé
xac dinh vi tri phat sinh loai cta gidng Pleistophora. Két qua so sanh trinh ty
gen cho thay 8 loai thudc gidng Pleistophora c6 mirc d6 twong dong cao (>92%)
trong kiéu gen. So sanh cac trinh tu nucleotide cho thy rang céc trinh ty
nucleotide ctia vi bao tir tring twong dong vai kiéu gen cua loai Pleistophora
anguillarum (99,8%), chi khac nhau 13 vi tri trong trinh tu nucleotide. Vi vay,

loai nay dugc ghi nhan va phan loai nhu 1a mot loai méi cua giong Pleistophora.

Nghién ctru ciia Mladineo va Lovy (2011) ciing cho thay tinh chinh xac
va hiéu qua cua phuong phap gidi trinh tu gen trong phan loai va dinh danh vi
bao tir trung. Tuong tu dé tai nay, nghién ctru cua tic gia ciing ap dung cic
phuong phap dinh danh bang hinh thai, thong qua kinh hién vi dién ta. Tuy
nhién nhing bién d6i hinh thai dé thich nghi véi méi trudng cia vi bao tir tring
da gay kho khan cho viéc xac dinh chinh xac loai gay bénh trén loai ca ngur vay
xanh Pai Tay Duong (Thunnus thynnus). Phuong phap giai trinh tu gen vung
mi hoa 16S rRNA di gitp xac dinh loai nhanh chéng hon. Tir san pham PCR
c¢6 khéi luong phén tir 813 bp, cac trinh tu nucleotide duoc ghi nhan va so sanh
v6i cac kiéu gen cua ngan hang gen. Két qua cho thay loai nay c6 nhiéu diém

tuong ddng vé hinh thai so véi loai Kabatana takedai, tuy nhién kiéu gen lai
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khong tuong dong. Loai vi bao tir triing Microsporidium milevae dugc xac dinh
1a c6 mirc twong dong vé kiéu gen cao (>90%). Cdy phat sinh loai dugc xdy
dung va cho thiy mirc d twong dong rat cao vé kiéu gen cua loai nay véi loai

K. takedai va loai K. newsberryi, M. cypselurus gay bénh trén cac loai ca khac.

Nghién ctru ctia Morsy et al. (2012) cling da ap dung k¥ thuat giai trinh
tu gen dé phan loai va dinh danh loai vi bao tir tring gy bénh trén ca Pagrus
pagrus ¢ Ai Cap. Quan sat dic diém hinh thai duoc thuc hién nham phan loai
dén gidng cia vi bao tir trung. Két qua xac dinh day 1a giong Pleistophora. Tuy
nhién, khong thé phan biét loai chi dya vao hinh thai. Cac két qua giai trinh tu
gen SSU rDNA d cho thay loai vi bao tir tring nay c6 kiéu gen twong dong rat
cao (97,8%) so véi loai Pleistophora hyphessobryconis, nhung vé dic diém hinh
thai thi khong twong déng. Cay phat sinh loai dwgc xay dung, nghién ctru da xac
dinh day la mot loai vi bao tir truing gay bénh c6 tén khoa hoc la Pleistophora

pagri voi sé ding ky trén ngan hang gen 1a JF797622.

Mot loai vi bao tir trung méi cling dugc ghi nhan dya vao phuong phap
giai trinh tu gen 16S rDNA. Nghién ctru cia Abdel-Baki et al. (2015) thuc hién
giai trinh tw gen cua 25 mau vi bao tir trung giy bénh trén loai ca Cephalopholis
hemistiktos & Bién Do. Két qua phan tich hinh thai bang kinh hién vi dién tir cho
thiy ddy 1a gidng Glugea. Pong thoi, két qua giai trinh ty gen san pham PCR
(900-1100 bp) lai cho két qua twong dong rat cao 99% véi loai Glugea sp. gay
bénh trén ca song Epinephelus awoara. Qua viéc xay dung cay phat sinh loai
va so sanh mirc d twong dong trong kiéu gen. Loai vi bao tir tring méi c¢6 tén

khoa hoc 1a Glugea nagelia dugc ghi nhan.

Tuong tu, mdt loai vi bao tr trung mai phat sinh gay bénh trén loai ca
nude ngot ¢ Brasil da dugc ghi nhan dua vao ky thudt gidi trinh tu gen va céac
phan tich vé hinh thai. Nghién ctru ctia Videira et al. (2015), phan 1ap dugc loai
ky sinh tring gy bénh trén loai ca Aequidens plagiozonatus. Cac phan tich vé
hinh thai gip kho khin vi cac dic diém hinh thai rat kho dé xac dinh chinh xac.
Tuy nhién, két qua giai trinh tu da cho thay vi bao tir tring c6 nhiéu twong dong

trong kiéu gen ctuia hg Spragueidae va Tetramicridae. K&t hop cac dac diém veé
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hinh thai va trinh ty nucleotide trong kiéu gen, nghién ctru d3 xac dinh duoc day

la loai Potaspora aequidens.

Tém lai, tir nhitng két qua ctia cac nghién ctru trude ddy két hop voi dic
diém hinh thai cta vi bao tir (43 néu & phan trén) cho thdy két qua dinh danh
gidng vi bao tir tring nhiém trong co cé tra 1a loai Kabatana sp. 1a hoan toan
phu hop. Ngoai ra, nhitng ghi nhan trén va két qua phan lap cua dé tai cho thiy
loi vi bao tir tring Kabatana sp. da c6 sy mé rong pho loai cam nhiém trén cac
dbi tuong ca nudi tai DPBSCL hién nay va su can thiét trong quan ly dich bénh

ngay tur giai doan ca giéng nham han ché tac hai cua dich bénh.
4.2 Nghién ciru ki thuit nudi ciy vi bao tir tring Kabatana sp.

4.2.1 Mat dj va ti 1 sdng ciia vi bao tir triung trong bio nang gao ca tra

St dung phuong phap dém mat d6 bao tir trén budng dém hong cau. Bé
tai da xac dinh dugc mat do trung binh va ti 1€ séng trung binh cta vi bao tr
Kabatana sp. trong tirng bao nang gao. Két qua khao sat chi tiéu nay cho thiy
co su thay ddi mat d6 bao tir khac nhau phu thudc vao kich thudc va mau sdc
ctia bao nang gao nhiém trén ca tra, c6 4 nhom kich ¢& nang gao nhiém trén ca

huong, ca giéng va cé thit (Bang 4.7).

Bang 4.7: Mat d9, ti 1é séng bao tir trong bao nang gao

Kich thudce

b3 nan Mau sic Giai doan ¢4 Mﬁt dobao  Tj)¢ sbng
g bao nang 1al doan ¢ ti/bao nang (%)
(mm)
<1 Trang duc  Giong 0,11+0,03x10%2 100
1-1,4 Tring duc  Huong, gidng  2,71+1,83x10% 100
, Huong, giong,
1,5-1,9  Tring duc 3,35+1,92x10° 100
thit
>2 Vang kem  Thit 7,44+31x10%¢ 83,1497

Ghi cha: trong ciing 1 cét 6 chir cai khac nhau thi khac biér ¢6 y nghia thong ké (p<0,05)
Déi v6i cac bao nang gao c6 kich thude nho (<1mm), bio nang thuong
dugc tim thiy nhiém trén cic mau cé gidng. Day 13 giai doan phat trién dau tién

cua bao nang gao, sau khi lay nhiém vao trong co cé dudi dang bao nang tién
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khéi. Cac bao nang giai doan dau kha nho, mau tring duc hoic tring trong, doi
khi kh6 c6 thé phat hién bang mat thuong. Két qua xac dinh mat do bao tir trén
budng dém hong cau cho thiy mat d6 trung binh dao dong khoang 0,11x10° bao
tir/ml. M4t d6 cao nhét 14 0,13x10° bao tir/ml, mat do thap nhat 1a 0,01x10° bao

tw/ml. Ty 1€ séng cua cac bao tir dat 100% (bao tir van dong).

Sau giai doan 1ay nhiém tién khéi vao trong co, lac nay bao tir phat trién
rat nhanh va hinh thanh céc bao nang c¢6 kich thude tir 1-1,9 mm. O giai doan
nay thuong duoc nhan biét dé dang bang mat thudng, bao nang nam trong cc
b6 co doc hai bén than cia ca. Bao nang c6 dang hinh trimg giéng hat gao, mau
trang duc, vach bao nang kha day va bam chit vao bé co. Cac bao nang ¢ giai
doan nay thudng xuat hién trén cic mau c4 huong, ca gidng va ca thit giai doan
<300g. Mat do bao tir trong cic bao nang rat cao, dao dong khoang 2,71-
3,35x10° bao ta/ml. Mat d6 cao nhét dugc quan sat thay 1a 7,3x10° bao tir/ml,
mat do thép nhat 13 0,6x10° bao tir/ml. Tuong tu, bao tir trong giai doan nay

cling co ty 1& sbng 100% (bao tir van dong).

Hinh 4.17: Bao tir Kapatana sp. trén budng dém hong cau (miii tén)
(A-10x; B-40x)

Cubi cung 1a giai doan bao nang thoai hoa, & giai doan ndy bao nang
thuong c6 mau vang kem hodc ¢6 mau nau nhat, kich thudec >2mm, vach bao
nang day va dé dang tach khoi cac b co. Bao nang thuong dugc tim thay trén
cac mau c4 thit c6 khdi lugng >300g. O giai doan nay, mat do bao tir trong bao
nang rét cao, dat 7,44x10° bao tir/ml. Mét d6 cao nhit 1a 12,3x10° bao tir/ml,

mat d6 thap nhat 1a 1,2x10° bao ta/ml. Tuy nhién, ty 1& song clia bao tir trong

94



bao nang chi dat 83,1%. Két qua so sanh thong ké cho thay mat do bao tir & cac

nhom kich thude bao nang khac nhau thi khac biét co ¥ nghia thdng ké (p<0,05).

Nhitng nghién ctru trude day da sir dung ki thuat nhudm huynh quang
bang thudc nhuém SG va PI dé nghién ctru vé bao tir Microsporidia. Theo mo
ta clla cac tac gia nudc ngoai cho thay vi bao tir tring thudc giébng Kabatana c6
kich thuéc rit nho, chung thudng tao ra nhitng bao nang hinh thoi, mau tring
duc, kich thuée tir 1,5-6,0 mm nim ky sinh bén trong cac sgi co cua ca, dac biét
1a ky sinh trong cac nhom co van doc theo co quan duong bén cua ca. Két qua
nghién ctru cling nhan dinh réng tuy theo kich thudc, hinh dang, mau sac, giai
doan phat trién bao nang ma mat do bao tir va ty 1¢ song ctia bao tir co thé thay
doi khac nhau (Lom et al., 1999; Dykova va Lom, 2000; Weiss va Becnel,
2014).

Ngoai viéc dém mat do bao tir trén budng dém hong cau, dé tai cling két
hop str dung phwong phap nhudém bao tir bang 2 loai thuéc nhuém SG, P1. Théng
qua su bit mau thuéc nhuém SG, PI dé xac dinh ti 1& sdng/chét caa bao ti trong
céc giai doan bao nang. Hinh 4.18A cho thay & nhitng mau ca tra bénh c6 kich
c& bao nang gao <1,9 mm, hau hét cac bao tir déu bat mau xanh caa thuéc nhuom
SG chup dudi kinh hién vi huynh quang, két qua xac dinh 100% bao tir séng.
Nguoc lai, bao tir chét s& bat mau hong do cua thuée nhuém PI (Hinh 4.18B),
két qua nghién citu cho thay & nhitng bao nang gao >2 mm, ti Ié séng cia bao
tir giam hon giai doan dau, chi chiém 83,1+9,7 %. Tiép tuc nhuom dong thoi 2
loai thudc nhuom SG va PI, nhitng mau bao nang co kich thuéc 16n trén ca thit

thudng xuat hién ca bao tir séng 1an bao tir chét (Hinh 4.18C).

Theo nghién cttu cua Ferguson et al. (2007), khao sat taic dung cua hoa
chat 1én su sinh truong va phat trién ctia loai 3 loai vi bao tir tring Pseudoloma
neurophilia, Encephalitozoon cuniculi va Glugea anomala. Phuong phap
nhuom SG va PI dugc ép dung dé xac dinh mat do cling nhu ty 1¢ séng va chét
ctia bao tir trong cic mau thi nghiém. Két qua nhudm bao tir da giup xac dinh
dugc ty 16 séng va chét cua bao tir trong cac nghiém thire tiép xtic vai chlorine

0 cac nong do khac nhau. Bao tr bat mau xanh cua thuéec nhuém SG la bao tir
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sdng, chiém 65% & ndng do chlorine 500 ppm. Trong khi d6 cac bao tir bat mau
vang hodc do6 ctia thudc nhudm PI 13 cac bao tir chét, chiém 80% trong nghiém

thire chlorine 3.000 ppm.

C

Hinh 4.18: (A)Bao tir biat mau thudc nhudém SG - bao tir song; (B) Bao tir
bat mau thudc nhudm PI - bao tir chét; (C) Bao tir bat mau thuéc nhugm
SGvaPlI

Gan day, nghién ctru ctia Peng et al. (2013) ciing d3 cho thay tinh kha thi
ctia phuong phap nhuém huynh quang dé xac dinh mat do, ty 1¢ song ciia bao
tir Nosema apis. Bao tir loai Nosema apis gdy bénh nguy hiém trén ong mat.
Chung thudng nhiém trén thanh rudt ciia ong mat va giy chét 70% dan ong néu
khong duoc phat hién va diéu tri som. Tac gia da phat trién mot quy trinh nhuém
huynh quang cac mau dich rudt ctia ong mat dé dé dang phat hién sém dan ong
nhidm N. apis. Két qua cho thiy quy trinh nhuoém bang SG+PI (5+2,4 pM/ml
mau dich rudt) cho hiéu qua phat hién bao tir cao nhat trong cac loai thudc
nhudm. Ngoai ra, quy trinh nhu¢m nay cling giup xac dinh dugc mat do cua cac

bao tir trong bao nang nhiém & thanh rudt ong mat dao dong tr 1,1x10°-2,7x108
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bao tir/ml va ty 1é séng dao dong tir 73-100% tiy vao timg giai doan cia bénh

trén dan ong mat.

4.2.2 Két qua nudi té bao thin va co clia cd

Té bao than va soi co cua ca duge nudi trong moi trudng nhan tao L-15
dugc danh gia dwa vao (1) mat d6 cia té bao than dua vao giéng nudi ban dau
va mat do cac té bao than bam dinh xudng day giéng; (2) ti 1& soi co gdm cac

so1 co bam dinh xuong day giéng/tong sO sQi co quan sat trong giéng nudi.

Két qua quan sat dudi kinh hién vi cho thay céc té bao than sau khi dugc
tach tor mo thén c6 dang té bao don, riéng 1€, mau sdc tuoi sang (Hinh 4.19A),
khi nhudém véi thuéc nhuém trypan blue, cac té bao than con séng s€ khong bét

mau xanh cta thubc nhuém (Hinh 4.19B). Mat do té bao than dugc nudi ciy

ban dau & mdi giéng thi nghiém 1 7,27x10° té bao/ml.

Hinh 4.19: Té bao than ca tra (miii tén); (A) Miu twoi va (B) mau nhudm
véi Trypan blue (40x)

Theo déi sy bam dinh ciia cac té bao than ca nudi trong méi truong nhan
tao L-15 cho thay té bao than c6 kha nang song sot trong 48 gid nudi cay (Hinh
4.20). Trong 6 gio dau nudi céy, mét d6 té bao than gidm nhe, mat do té bao
bam xudng ddy giéng thoi diém nay 1a 7,13x108 té bao/ml. Mat d6 té bao tiép
tuc giam cho dén thoi diém 24 gid con 6,5x108 t& bao/ml va 6n dinh cho dén 48
gid (6,4x10° té bao/ml). Két qua so sanh thong ké cho thay mat do té bao than
khac nhau thi khac biét c6 y nghia théng ké (p<0,05).
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Déi véi cac mau than duoc bao quan trong khoang thoi gian 2 gid cho
két qua nudi cay rét tot, khong c6 hién twong nhiém khuén, té bao c6 kha ning
bam dinh day dia nuéi tét ciing nhu kha ning sdng cao & tit ca cac dia nudi.
Trong khi d6, cac mau phan 14p té bao sau thoi gian bao quan tir 4-6 gior thi kha
nang nudi khong dat hidu qua tot. Cac té bao ciing c¢6 su bam dinh dudi ddy dia
nudi nhung ty 18 séng kha thap, chi dat 40%. Thém vao do, ti 1& nhiém khuan
cling gia ting khoang 40%. Qua két qua nudi ciy té bao than c6 thé thay thoi

gian bdo quan mau c6 anh hudng rat 1én dén kha ning nudi cay té bao hiéu qua.
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Hinh 4.20: Mat dé cia té bao than c4 séng sot & cac thai diém nudi cay
Ghi chii: cdc ¢t ¢6 chir cdi khdc nhau thi khéc biét ¢é ¥ nghia thong ké (p<0,05)

Nghién ctru cia Wongtavatchai et al. (1995) st dung quy trinh nudi ciy
céc té bao bach cau cua ca hoi Thai Binh Duong dé xac dinh kha ning gay bénh
cta loai Nucleospora salmonis. Cac té bao bach cau duoc nudi ciy nhan tao va
cho cdm nhiém véi cac bao tir ctia N. salmonis dugc luu giit trong nito 1ong -
70°C. Ké dén 1a nghién ctru cua Shaw et al. (2001) thuc hién nudi céy dai thuc
bao ctia c4 hoi Thai Binh Duong va c4 hoi Pai Tay Duong dé so sanh kha ning
thue bao cua loai Loma salmonae. Két qua ciia nghién ctru ghi nhan kha ning
thue bao cua dai thuc bao ¢ cac hdi Pai Tay Duong cao hon loai c4 hoi Thai

Binh Duong. Cac mé nudi cdy dugc quan sat trong vong 48 gio.
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Nghién ctru ctia Monagang et al. (2010), phat trién mot hé thong nudi
ciy té bao cua than tho va tuyén sinh duc dé nghién ctru sy phat trién va xam
nhap cua loai Anncaliia algerae. Cac dong té bao duoc nudi trong moi trudng
Grace’s Insect Culture Medium (HyClone). Qu4 trinh nudi cdy c6 bd sung thém
penicillin/streptomycin v6i ndng do mdi khang sinh 1a 100 TU/ml. Két qua thir
nghiém cho thay kha ning xam nhap va gdy bénh cao cua loai A. algerae doi

véi cac dong t€ bao trén ca vang va mot so loai cd nude ngot khac.

Dbi véi mau mé co ca tra, két qua quan sat dudi kinh hién vi thay soi co
c6 dang soi dai, riéng 1&, mau sic trong sang (Hinh 4.21A) va bit mau xanh nhat
ctia thudc nhudém trypan blue (Hinh 4.21B). Bdi v6i cac mau co duoc bao quan
trong khoang thoi gian tir 2 gio trudc khi tién hanh phéan 1ap déu cho két qua
nuoi céy kha tt, soi co khong c6 hi¢n tugng nhiém khuan, céc sgi co nay co
kha ning bam dinh day dia nuéi ciing nhur kha ning séng cao & tat ca cac dia
nudi. Trong khi do, cic mau tién hanh nudi té bao sau thoi gian bao quan tir 4-
6 gio thi kha nang nudi cdy khong dat hiéu qua. Céc soi co ¢6 su bam dinh duéi
day dia nudi nhung ty 18 sdng kha thap, chi dat 20% téng sé6 mau. Thém vao do,
ti 1& nhiém khuén ciing gia ting khoang 20% tong s6 mau. Tir két qua nudi cay
c6 thé thdy thoi gian bao quan miu ciing c6 anh huong 16n dén kha ning nubi
ciy hiéu qua.

Két qua nudi cdy cac soi co (chtra cac té bao co) duoc danh gia thong
qua kha ning séng, bam dinh cua té bao duoc tién hanh sau khoang thoi gian 6,

12, 18, 24, 36, 48 gio ké tir khi cho vao cac giéng nudi.

Hinh 4.21: Se¢i co trong cac giéng nudi (miii tén) (A); soi co dwgc nhudm
véi trypan blue (B)

99



(3] s}
(=T~
1 L

T¥ 1§ s¢i co bam dinh (%)

b b
10 -
0a 02 .
0 : : s
12 18 24 36 48
Théai diém nuébi cay (gid)

Hinh 4.22: Ti 1& sei co bam dinh & c4c théi diém nudi cay
Ghi chii: cdc c6t c6 chir cdi khdc nhau thi khéc biét ¢é y nghia thong ké (p<0,05)

Tir két qua tong hop & Hinh 4.22 cho thiy trong thoi gian 6 gid ké tir lac
nudi, cac soi co chua c6 hién tuong bam dinh. Sau do, cac sgi co bat dau bam
dinh, ¢ thoi diém 24 gid nudi cdy, dat trung binh khoang 53,66% so voi mirc
9,88% thoi diém 12 gio nudi cdy. O thoi diém 48 gio nudi cay, ti 1é sgi co song
s6t 50 véi tong s soi co quan sat duoc dat khoang 71,39%. Két qua cho thay ti
1¢ soi co song sot & cac thoi diém khac nhau thi khac biét ¢6 y nghia théng ké
(p<0,05). Nhin chung, két qua dé tai dat dugc twong ddi tot, diéu nay cho thay
cac khau xur 1y chon loc mau, phan 1ap té bao, nhiét do nudi cling nhu moi truong
nudi sir dung 13 phi hop cho viéc nudi cdy té bao co trong diéu kién phong thi

nghiém.

Viéc nuodi céiy té bao co ca dé phuc vu cho nghién ctru da c6 nhitng thanh
cong nhat dinh. Mot s6 nghién ctru di str dung nudi ciy té bao co ca dé tim hiéu
cach thirc xam nhédp ciling nhu kha nang gdy bénh cua vi bao tir trung
Microsporidia vao té bao vat chu. Kou et al. (1995) da phat trién mot quy trinh
nudi cdy dong té bao biéu mo cia ca chinh dé nghién ctru kha ning xam nhip
va tic dong cua loai Heterosporia anguillarum 1én té bao vat chi. Két qua cho
thiy céc té bao biéu mé cia ca chinh khong bi phan huy ma van phat trién binh
thuong. Ngoai ra, cic dong té bao ca chinh ciing duoc phat trién thanh cong dé

phuc vu cho nghién ctru dic diém bénh hoc cta loai Glugea sp. Tuy nhién, két
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qua khong that sy thanh cong khi thi nghém nuéi bao tir Glugea sp. trén dong
té bao c4 hdi CHSE-214 & 21°C. Trong qué trinh thi nghiém, chi vai giai doan
chu ky séng da duoc ghi nhan va sy hinh thanh xenomas khéng dién ra trén co
quan cam nhiém (Lores et al., 2003).

4.2.3 Két qua cam nhiém vi bao tir triing vio té bao thin va co ca tra

Sau khi nu6i té bao than va soi co ciia ¢ tra trong thoi gian 48 gio & thi
nghiém trén, dé tai tién hanh thi nghiém gdy cam nhidm véi vi bao tir tring
Kabatana sp. Qu4 trinh xAm nhiém cua bao tir Kabatana sp. duoc ghi nhan vao
ting thoi diém thi nghiém trong sudt 12 gio. Méi truong nudi cdy té bao than
va s0i co clia ¢ ¢o tac dung trong viéc duy tri sy song va sinh trudng ctia vi bao

tu trung Kabatana sp.

Két qua quan sat thi nghiém tai thoi diém 1,2, 4, 6, 8, 10, 12 gi0 sau khi
cam nhiém d3 ghi nhan & thoi diém 1 gid sau cam nhiém, cac bao tir van chua
xam nhap vao té bao than. Pén thoi diém 2 gio, mot s6 bao tir & cac giéng nudi
ciy bat dau ky sinh va pha hily té bao than, ty 1& nhiém trung binh & thoi diém
nay 1a 11,68+2,60% tong sb té bao. Két qua so sanh thong ké cho thiy ti 18
nhiém bao tir Kabatana sp. trén té bao than khac biét c6 y nghia thong ké
(p<0,05).

110 +

100 - £ A

90 - ”

80 -

Lo d

60 -

50 - 1 1

40 -

30 - .

20 - b

B R

0 T . )
6 8 10 12

0 2 4
Thoi diém thi nghiém

T¥ 1§ t& bio nhigm (%)

Hinh 4.23: Ti 1& nhiém bao tir Kabatana sp. trén té bao than
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Thoi diém 6 gio, mitc d6 xam nhiém cua bao tir dat muc cao, voi
61,96+12,96% té bao bi nhiém Kabatana sp., ting gip 6 1an so v6i thoi diém 2
gid. Liic ndy, mau sic moi trudng nudi cdy L-15 & cac giéng thi nghiém cam
nhiém bét dau thay d6i tir mau hong twoi chuyén dan sang mau hong rat nhat,
mot lugng 16n té bao than da bi pha hay, vi vy mirc d6 té bao than bi xam
nhiém ting 1én. Két qua sau 6 gid cam nhiém, thoi diém 10 va 12 gio, cac té
bao than da bi bao tir xAm nhap va pha hay hoan toan, 100% té bao bi mat ciu
tric, cac té bao c6 biéu hién bam dinh lai véi nhau, vach ngoai té bao bi pha
huy, khong con lién mach. Céc vat chat bén trong té bao bi dong von va bi pha
hily theo mirc d6 nhiém (Hinh 4.23; 4.24 va 4.25).

Sau thoi diém 12 gid, méi truong nudi cay o cac giéng cam nhiém da
mat mau hong va méi truong chuyén sang trong sudt. Quan sat dudi kinh hién
vi ¢6 thé thay céc té bao than di bi xdm nhiém va pha huy trong cac giéng cam
nhiém. Thi nghiém cam nhiém van duoc tiép tuc theo ddi & thoi diém 36 gio va
48 gioy, dich moi truong chira bao tir nhiém céc té bao than ca duge nhudém véi
thudc nhudém SG va PL. Cac miu nhudm cho thiy cac bao tir bit mau xanh cta
thudc nhudém SG, ty 1& sdng cua bao tir 1a 100% sau 48 gio cam nhidm. Tir két
qué trén cho thiy, co thé nudi cdy bao tir Kabatana sp. trong méi truong nudi

ciy bang té bao than ca tra.

Hinh 4.24: Giéng nudi té bao than (A) truéc va (B) sau cam nhiém 12 gio
(BC1: Mbi truong L-15; DC2: L-15 + té bao than; G1,2,3: L-15 + té bao than + Kabatana sp.)
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Hinh 4.25: Té bao than: (A) truéc gay cam nhiém va (B) sau khi gay cam
nhiém véi bao tir Kabatana sp. (miii tén) (40x)

Tuong tu, két qua cam nhidm vi bao tir Kabatana sp. vao sgi co dugc
téng hop trong Hinh 4.26. Quan sat thi nhiém & thoi diém 1, 2, 4, 6, 8, 10, 12
gio sau khi gdy cam nhiém thay ¢ thoi diém 1 gio sau cam nhiém, cac bao tir ¢6
xu hudng tp trung bam vao phan dau cia sgi co, chua xAm vao trong soi co
(Hinh 4.28A). Bén thoi diém 2 gio, cac giéng nudi cdy dd ghi nhan mot sb soi
co bi bao tr ky sinh. Theo do, ty 1& nhidm trung binh & thoi diém nay 1a
7,49+3,02% tong s6 soi co. Quan sat dudi kinh hién vi ¢6 thé thdy cac soi co bi
bao tir tring Kabatana sp. xam nhap lam cac soi co mat cau trac, vach ngoai
cac soi co bi pha huy, rat nhiéu cac bao tir bam bén ngoai sg¢i co, dac biét 1a
phan dau cac soi co, vi viing ndy c6 nhiéu sgi co chira té bao co nén bao tir dé
dang bam vao hon bam bén ngoai soi co. Két qua so sanh thong ké cho thay ti

1¢ nhiém bao tir Kabatana sp. ctia sgi co khéac biét c6 ¥ nghia & mirc p<0,05.
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Thoi diém 8 gid ty 1é xAm nhiém ctia bao tir dat 80,76+4,61%, soi co bi
nhiém nhiéu hon, tang gap 11 lan so voi thoi diém 2 gid. Mau sic moi trudng
nudi cdy & cac giéng gy nhiém véi bao tir bat dau thay doi tir mau hong chuyén
sang mau hong rat nhat. Thoi diém 12 gio sau cam nhidm, quan sat bing mat
thuong c6 thé thiy cac giéng cam nhiém da mat mau hong hoan toan va chuyén
sang trong sudt. Quan sat cho théy 100% céc soi co da bi bao tir xam nhap hoan
toan. Dich méi trudng duge quan sat dudi kinh hién vi 40x ghi nhan vi bao tir
Kabatana sp. van van dong binh thudng, sau d6 tiép tuc nhuém dich mau voi
thudc nhuém SG va PI, két qua cho thdy 100% bao tir bat mau xanh dudi kinh
hién vi huynh quang. Chiing té céc bio tir van phat trién binh thuong trong moi

truong.

&= !i =

Hirfh 4.27: Giéng nudi s¢i co (A) truBc va (B) sau cam nhiém 12 gio
(PC1: Méi trieong L-15; PC2: L-15 + té bao co; G1,2,3: L-15 + té bao co + Kabatana sp.)

A

Hinh 4.28: (A) bao tir sau 1 gio: cam nhiém vao sei co (B) baoe tir bam vao
diu sei co sau 2 gio' cam nhiém (miii tén)
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Viéc nudi cy vi bao tir tring Microsporidia ¢6 ¥ nghia rat quan trong
trong nhitng nghién ctru chuyén sau vé cach thirc 1ay nhiém va gay bénh ciing
nhu céc phuong phap phong va diéu tri bénh do cac loai vi bao tir tring gay ra.
Truéc diy, di c6 rat nhiéu nghién ctu gdy cam nhidm vi bao tir tring
Microsporidia v6i cac dong té bao nudi trong moi truong nhan tao dé nghién
ctru sdu hon vé bao tir cia chung. Nghién ciru cua Silveira va Canning (1995)
vé sy phat trién va vong doi cia vi bao tir tring Vittaforma corneae da st dung
3 dong té bao MDCK, MRC-5 va XEN dé giy cam nhiém véi bao tir. Twong tu
thi nghiém cam nhiém cta dé tai, nghién ctru nay ciing st dung méi trudong L-
15 dé nudi cac dong té bao. Bao tir V. corneae duoc cho cam nhiém l1én cac dong
té bao nay voi mat do 2x10° bao ti/ml. Qua trinh xam nhdp cua bao tir vao té
bao dugc chup béng kinh hién vi dién tir dé theo doi hoat dong xam nhip cua
bao tir vao té bao. So sanh thoi diém bao tir Kabatana sp. xam nhap vao té bao
than ctia dé tai ghi nhan thi loai V. corneae c6 thoi gian bat dau xam nhap kha
lau, thoi diém 40 gid sau cam nhiém thi cac bao tr méi xam nhap vao té bao.
Tuong tu, dic diém pha huy té bao chu ctia cic dong té bao thi nghiém khong
c6 gi khac biét 16n véi két qua cua dé tai.

Nghién ctru ctia Santillana-Hayat et al. (2002) cho vi bao tr trung
Encephalitozoon intestinalis cam nhidm véi cac dong té bao nudi cay trong moi
truong nhan tao. V&i mat do bao tir 1a 107 bao tir/ml, cac té bao dong U-373-
MG duogc cam nhiém trong méi trudng dinh dudng RPMI. Cac giéng nudi bao
tr nay duoc G & 37°C va theo ddi trong 8 ngay nudi. Két qua cho biét mic du
khong bd sung thém moi trudng dinh dudng RPMI méi trong 8 ngay nudi,
nhung bao tir cia loai ndy van c6 kha ning sinh trudng tot trong cac té bao U-
373-MG. Két qua thi nghiém da cung cap ngudn bao tir E. intestinalis cho cac

thi nghi¢m khdo sat tac dung cia céc loai hoa chit khéac nhau.

Ngoai ra, loai vi bao tir trung Enterocytozoon salmonis, Glugea sp.,
Microgemma caulleryi ciing da duoc nudi ciy thanh cong trong méi truong
nhan tao. Cac loai nay da dugc nhan giéng trong dng nghiém véi té bao bach
cau don nhén cua cé hoi. Bao tir dwoc nudi cdy thanh cong va cho két qua cam

nhiém tét trén cé& hoi (Lores et al., 2003). Ké tiép, nghién ciru cua Redondo et
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al. (2003) ciing ghi nhan két qua twong ty nudi cdy loai bao tir tring
Enterocytozoon scophthalmi gay bénh trén ca bon Scophthalmus maximus.
Nghién ciru ciing str dung moéi trudng L-15 nudi té bao, dong té bao thyuc hién
thi nghiém cam nhiém 1 té bao don nhin phan 1ap ¢ vy cia c4 bon. Quan sat
du6i kinh hién vi thdy bao tir E. scophthalmi bit dau xam nhap vao té bao ¢ thoi
diém 24 gio sao cam nhiém, thoi gian xdm nhiém cua loai E. scophthalmi ciing
1au hon két qua cua dé tai ghi nhan ¢ loai Kabatana sp. Biéu hién cua té bao chu
khi bi bao tar xdm nhap c6 nhimg dic diém twong tu nhu sy két dinh cua cac té
bao, mang ngoai té bao bi phan ra va cic co quan bén trong té bao bi phan hay

cung vai sy gia tang mat do cuaa bao tir bén trong.

Loai vi bao tir Nosema ceranae gay bénh nguy hiém trén ong mat ciing
dugc nudi ciy thanh cong trong moi trudng nhan tao voi ty 18 sdng rat cao.
Nghién ctru cua Fenoy et al. (2009) st dung cac té bao dong nudi trong nhiing
moi trudng dinh dudng khac nhau nhu FBS va RPMI dé luu giir cac bao tir N.
ceranae. C4c bao tir dugc cam nhidm & mat d6 5x10° bao tu/ml. Két qua cho
thiy trong hau hét cac giéng nuoi dudng, bao tir phat trién rat tot sau 12 gio cam
nhiém. Ty Ié séng ctia bao tir & ca hai moi truong nudi sau 1 tuan nudi dao dong
trong khoang 89%. DPiéu nay dugc chung minh thong qua két qua nhuom voi
DAPI, tit ca cac bao tir d3 bat mau xanh cua thudc nhuom nay. Bén canh do,
c4c giéng nudi khi duoc bao quan & nhiét 6 dudi 0°C ciing cho ty 18 séng bao
tir rat cao sau 3 tuan luu trir. V6i ty I séng trén 83% sau khi rd dong cho thay

bao tir N. ceranae c6 sirc séng rat cao.

Gan day, két qua nghién ctru cua Lallo et al. (2015) ciing cho thay tim
quan trong ciing nhu tinh kha thi khi nuéi cdy cac dong té bao nham luu giit va
nhan giong céc loai vi bao tir tring gay bénh trén c. Cac giéng vi bao tir tring
gdy bénh nguy hiém trén c4 nhu Glugea, Brachiola, Nosema, Heterosporis,
Pleistophora dugc ghi nhan 1a c6 kha ning séng va phat trién réat tot trong cac
dong té bao RK-13, MRC-5, MDCK va ca té bao duoc phan 1ap tir biéu mé cia
cac loai ca ma ching ky sinh. Phan 16n cac miu cam nhiém nay dugc nudi theo

phuong phap nudi cdy so cap va duge luu triv, stt dung trong 48 gid sau cam
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nhiém bao tir. Ty 18 séng dat tir 90-97%, tiy thudc vao ting moi trudng nudi
dudng.

Qua cac thi nghiém cam nhiém vi bao tir trung 1én té bao chu ca di gitp
cho qua trinh khao sat héa chét va thudc khang ky sinh tring dat hiéu qua tbt

hon trong viéc phong va diéu tri bénh do vi bao tir tring gay ra.

4.3 Xac dinh anh hwéng ciia mt s6 hoa chat va thudc khang ky sinh tring

I1én vi bao tir trung Kabatana sp.

4.3.1 Tac dung ciia héa chat ddi véi vi bao tir tring Kabatana sp.

Thi nghiém duoc thuc hién véi 6 loai hoa chat thudc nhom tay rira va
diét trung dang duoc sir dung pho bién trén thi truong. Panh gia hiéu qua cia
céc loai hoa chét dua vao két qua quan sat sy bt hoat cua bao tir dudi kinh hién
vi. Két qua thir nghiém anh huéng cia cac loai hoa chat dén vi bao tir tring

Microsporidia duoc trinh bay trong Bang 4.8 va 4.9.

Bang 4.8: Thai gian (phut) gay bat hoat bao tir twong &ng véi cac nong dd

caa ethanol va formaline

Thoi gian giy bat hoat & cac nong d§ hoéa chit (%) khac nhau

Hoa chat
70 65 60 55 50 45 40

Ethanol 3,44°+0,2 3,90°+0,2 4,05+0,2 6,18"+0,3 7,26°+0,3 9,09%+0,4 28,63°+0,5

Formaline 3,30°+0,2 5,88°+0,2 12,25°+0,2 13,75%+0,2 15,33°+0,3 16,90™+0,4 31,95%0,5

Ghi chu: thoi gian thi nghi¢m thé hién beang phiit, dueoc tinh dén khi bao ti bat hoat va chét &
cac gieng thi nghi¢m. Cac so li¢u trong cling mgt hang c6 chiz cai giong nhau thé hi¢n sy khac
biét khong co y nghia thong ké (p>0,05)

Két qua ¢ Bang 4.8 cho thay vi bao tir tring & cac nghiém thitc c6 thoi
gian bat hoat dao dong thap nhat 1a 3,30 phut va cao nhit 13 31,95 phut. Trong
khi d6, & nghiém thirc dbi chimg vi bao tir vin con hoat dong binh thudng. Hop
chat diét tring nhom ruou 13 ethanol ¢6 tac dung dén Microsporidia kh4 tdt trong
thoi gian ngan. Trong 7 nghiém thirc thi nghiém, ethanol & nong do 70% lam
bat hoat bao tir nhanh nhat trong thoi gian 3,44 phut. O cic nong do thap hon
thi anh huong cua ethanol dén bao tir cang thap, ethanol ndng do 40% lam bat

hoat Microsporidia cham nhét 13 28,63 phut. Cac nghiém thtic ¢6 ndng do va
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thoi gian bét hoat bao tir khac nhau c6 ¥ nghia théng ké (p<0,05), riéng nghiém
thire 70, 65, 60% khéc bié¢t khong c6 y nghia (p>0,05).

Theo nghién ctru cua Li va Fayer (2006), ethanol 70% c6 tac dung ddi
véi cac loai vi bao trung E. cuniculi, E. intestinalis, E. hellem va Glugea
stephani. Dung dich bao tir v6i mat d6 15x10* bao ti/ml duoc tiép xtc voi
ethanol 70% trong thoi gian 5, 10, 20 phut ¢ 22°C. Két qua ghi nhan muc do
anh hudng cua ethanol 1én cac loai vi bao tir trung khac nhau. Bao tir cua loai
E. cuniculi, E. intestinalis va G. stephani da bi pha hiity hoan toan sau 5 phtt thur
nghiém. Riéng bao tir cia loai E. hellem thi sau 20 phut thir nghiém méi c6 thé
bi tiéu diét hoan toan. Mot két qua nghién ctru khac ciing cho rang ethanol diét
vi sinh vat tét nhat & néng do 60-70%, néng d6 cao sé cho hiéu qua kém hon do
su déng vOn ciia cac protein bén ngoai cia thanh té bao, 1am ngan chin sy xam
nhap cua ethanol vao trong té bao, ddn dén lam giam tac dung cua ethanol

(Thomas, 2013).

Mic khac, mot sé nghién ctru cho ring viée str dung ethanol lai khéng
cho hiéu qua tét (Mixson et al., 2010; Sokolowski et al., 2012, Ptaszynska et
al., 2013). Tiéu biéu 1a nghién ctru ciia Ptaszynska et al. (2013), tién hanh thi
nghiém cho cic c4 thé ong mat nhiém Nosema sp. (mét 10ai vi bao tir tring gay
bénh nguy hiém trén ong mat) an Ethanol véi liéu luong 2,5%, 5%, 10% (Higes
etal., 2006). Két qua cho thiy ong mat nhiém Nosema sp. gia tang ty 1 chét khi
an ethanol ¢ 3 ndng d6 trén. O ndng d6 ethanol 10%, ty 1¢ ong chét & muc cao
nhat, ty 1& chét hang ngay 1én dén 9,2% so véi muc ty 1& chét 1,3% & nghiém

thirc d6i chimg, khong cho an ethanol.

Maze et al. (2006) da tién hanh thi nghiém st dung ethanol trén loai ong
Apis mellifera, v&i cac nong do ethanol tir 0%; 2,5%; 5%; 10% va 50% trong
dung dich siro. Két qua nghién ctru ghi nhan ty 1¢ chét ciia dan ong gia ting ty
1€ thuan véi néng do ethanol. O n@)ng dd 50%, dan ong co ty 1€ chét cao nhét va
khac biét ¢6 ¥ nghia so v&i cac nghiém thirc con lai. T4t ca cac két qua nay hoan
toan phu hop voi ly giai ciia Graaf et al. (1993), khi ethanol vao trong co thé

ctia ong va con tring khéc ciing nhu cac dong vat co xuong séng, ethanol duoc

108



chuyén hoa bdi men ethanol dehydrogenase va duoc chuyén hoa boi men
acetaldehyde dehydrogenase thanh acetate, ching axit hda cac thirc an trong
duong rudt. Méi truong axit hoa cua rudt s& tao diéu kién thuan loi cho su lay
nhiém ctia bao tir Nosemasp. vao cac té bao biéu mo, ngoai ra ciing tao diéu kién
thuan loi cho sy nay mam va phat trién cta vi bao tir tring trong co thé.

Tir két qua nghién ctru cua dé tai va cac nghién ciru khac trude day cho
thay hoa chat nhom ruou 1a ethanol ¢6 tac dung bat hoat vi bao tir tring khi tiép
xuc truc tiép v6i bao tor ngoai co thé sinh vat. Nguoc lai, khong thé sir dung

ethanol dé diéu tri khi vi bao tr nhiém vao bén trong cua co thé vat chu.

Céc hop chét thudc nhom aldehyde cling duoc nhiéu nghién ctru ghi nhan
1a c6 tac dung tiéu diét vi sinh vat rat tét. Trong d6, formalin 13 hop chat
aldehyde duoc sir dung rong rii trong nhiéu ché phdm thuong mai dé diét vi
sinh vat trong mdi trudng. Formalin tac dong tidu diét vi sinh vat bang co ché
lién két ngang vai cac protein trén mang té bao hodc e ché tong hop DNA,
RNA va cic dai phan tir khic trong té bao vi sinh vat. Nhiéu nghién ciru da ghi
nhén tac dong cua formalin 1én cac loai bao tir trung nhu Acanthamoeba sp.,
Cryptosporidium sp., Toxoplasma sp. O nong do 2,0-2,5%, formalin c6 kha
ning tiéu diét phan 16n cac bao tir ctia vi bao tir tring trong khoang 2-3 gio tiép

xuc (Thomas, 2013).

D6i v6i vi bao tir Microsporidia trong biao nang gao trén cé tra nudi,
formalin ciing c6 tac dong dén chung. Két qua cho thay & nong do 70%, formalin
c6 thé 1am bat hoat 100% bao tir trong thoi gian 3,3 phut. Nong do cang giam
thi formalin tac dung cang thap 1én bao tir, v6i thoi gian tiép xtc 1au hon méi
c6 thé bat hoat hoan toan cac bao tir. Cac nghiém thirc ndng d6 c6 thoi gian tac
dong bao tir khac nhau cé ¥ nghia théng ké (p<0,05).

Tuy nhién, két qua nghién ctru trong dé tai khac biét so v6i nghién ctru
cua Frankenhuyzen et al. (2004), thi nghiém so sanh hi¢u qua cta formalin trong
quéa trinh khir tring tring cua loai sdu buém nhiém vi bao tir trung
Cystosporogenes sp. Vi bao tu trung Cystosporogenes sp. dugc ghi nhan 1a co

thé lay nhiém (theo chiu ngang) tir méi trudng nudc vao trong tring. Vi thé,
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phuong phap ngam trimg bang formalin nong d6 33% trong 30 phut dugc thir
nghiém dé khao sat kha ning tiéu diét bao tir tring Cystosporogenes sp. nhiém
trén tring budm. Két qua cho thiy trimg buém sau khi ngdm trong formalin van
nd ra au trung nhiém vi bao tir tring voi nhiéu mic d6 khac nhau. Tuy nhién,
d6i v6i trudong hop tring nhiém mirc d6 ning thi viéc ngam formalin ¢ nong do
33% trong 30 phit khong cho két qua kha quan. Diéu nay cho thay formalin chi
c6 tac dung kiém ché sy phat trién cta bao tir Cystosporogenes sp. ma khong c6
kha nang ti€u diét hoan toan.

Theo két qua nghién ctru gin dy nhét cua Nayaka (2016), tac gia da
ching minh hiéu qua cua formalin ti€u di€t vi bao ti trung NIK-5hm thudc
gidng Nosema ky sinh trong nhong tam. Vi cac nong do 0,5; 1,0; 1,5; 2,0%
formalin, nhong tam nhiém Nosema sp. duoc xir Iy trong 5, 10, 20, 30 phat. Ty
1¢ nhiém bao tir Nosema sp. ciia nhong tam dao dong tir 1,7-38,0%. Két qua cho
théy formalin khong c6 tac dung tiéu diét bao tir Nosema sp. & n6ng do 0,5%
va 1,0% trong thoi gian 5-30 phit. Nguoc lai, ¢ ndng do 1,5% va 2,0%, formalin
c6 thé tiéu diét 100% bao tir Nosema sp. trong thoi gian tir 5-30 phut. Tir két
qua thir nghiém, nghién ctru cho rang viéc xur 1y nhong tim trong dung dich
formalin néng do 1,5% trong thoi gian 30 phut 13 an toan va ngan chin hiéu qua

su lay nhiém vi ctia bao tir truing Nosema sp.

Cac hop chat halogen ciing thudong duoc sir dung rong rai dé diét vi sinh
vat gom chlorine va iodine. Két qua thi nghiém cho thay 2 hop chat nay c6 tac
dung Ién bao tir Microsporidia véi nong do tir 0,1-0,7%. O nong d6 0,7% thoi
gian bt hoat bao tir cua chlorine 1a 6,29 phit. Tac dung cua chlorine giam dang
ké khi nong do hoa chat giam, chlorine 0,1% can thoi gian 39,5 phit méi hoan
toan lam cac bao tir ngirng hoat dong. Tuong ty, iodine ciing c6 tac dung bat
hoat bao tir khé tét & nong do 0,6%-0,7%. Tuy nhién, tc dung caa iodine thap
hon chlorine, & ndng dd 0,7% lodine bat hoat bao tir trong thoi gian tiép xdc la
7,29 phit. Nhin chung, ndng d6 hda chat cao thi thoi gian tiéu diét bao tir ngén

hon, c6 ¥ nghia thong ké (p<0,05) so vai cac nong do thap (Bang 4.9).
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Déi véi chlorine, hiéu qua tiéu diét vi sinh vat cling di duoc nhiéu nghién
ctru ghi nhan. Khi hoa tan trong nudce, cac hoat chét tao ra cac phan Uimg oxy
hoa manh gitp ti€u diét cac vi sinh vat. Tuy nhién, can chu v dén mat do cac
phan tir hiru co va vo co hién di¢n trong nudc, vi ching s€ l1am giam hi¢u qua

diét vi sinh vat ctua cac halogen (Mogoa, 2010; Thomas, 2013).

Bang 4.9: Thoi gian va nong dd gay bat hoat bao tir ciia 4 loai hoa chat

Thoi gian giy bat hoat & cic ndong do héa chit (%) khac nhau

Hoa chat
0,7 0,6 0,5 0,4 0,3 0,2 0,1

Chlorine  6,29°+0,1 6,92°+0,2 12,00°+0,2 15,43°+0,4 16,91°+0,4 17,65'+0,4 39,509+0,6

lodine 7,29°+0,3 10,05°+0,315,36°+0,2 17,5%+0,6 19,08°+0,2 21,9'+0,5 31,75%0,4

dclt‘)'xolgge 145403 513402 6,860,1 10429+0.4 12,03%0,4 1502402 17,25%+0 5
Hydrogen

y 105404 255401 4,03%402 10,429+0,4 12,.26°+0,4 12,65%+0,5 1508%0.3
peroxide

Ghi chu: thoi gian gay chet the hién bang phiit va duoc tinh den khi bao tu bat hoat va chét ¢
cac giéng thi nghiém. Céc sé liéu trong cting mét hang c6 cha cai giong nhau thé hién sy khac
biét khong c6 y nghia thong ké (p=>0,05)

Két qua tong hop cta LeChevallier va Kwok-Keung (2004) ciing cho
thiy kha ning tiéu diét cua chlorine dbi voi vi bao tir tring Cryptosporidium
sp., Encephalitozoon sp. va Septata intestinalis. Loai Cryptosporidium sp. ton
tai trong moi truong nudc véi pH=7, chlorine c6 thé tiéu diét dén 90% bao tr
trong 90 phut tiép xic ¢ ndong d6 80 mg/1. Bdi véi loai Encephalitozoon sp., khi
pH=7, chlorine c6 kha ning tiéu diét 100% bao tir & ndong d6 3,5 mg/l trong 10
phut; khi pH=4 thi chlorine c6 kha ning tiéu diét 100% bao tir & ndong do 2 mg/1
trong 10 phat; nhung khi pH=10 thi ndng d6 chlorine & mic 12 mg/l méi c6
thé tiéu diét duoc chung. Tuy nhién, ddi véi loai Septata intestinalis, chlorine &
noéng do 2 mg/l ciing c6 thé bat hoat duoc hoan toan bao tir trong 16 phut & diéu

kién pH=7.

Kha ning tac dong cua chlorine con gidi han d6i véi mot sb gidng vi bao
tur trung khac. Theo nghién ctru ctia Ferguson et al. (2007), chlorine ¢6 kha nang

khang rat cao ctia 2 gidng vi bao tir tring Pseudoloma va Glugea nhung lai nhay
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v6i gidng vi bao tir tring Encephalitozoon. Nghién ctru da thir nghiém tac dong
ctia chlorine & ndng db tir 0, 5, 10, 25, 50, 75, 100 va 200 pm 1én bao tir ctia 3
gidng vi bao tir Pseudoloma, Glugea va Encephalitozoon trong thoi gian 10
phut. Két qua cho thay ¢ ndong do 5 ppm, Chlorine co thé tiéu diét 100% bao tir
E. cuniculi. Tuy nhién, trong méi truong nudc thi chlorine & nong d6 rat cao
(>100-150 ppm) ciing chi c6 thé tiéu diét duoc 95% bao tir cua loai P.
neurophilia va G. anomala. Ngoai ra, khi thay d6i pH=7 thi tac dung cua
chlorine gia ting dang ké voi kha nang tiéu diét 99% bao tr P. neurophilia ¢
ndng do 100 ppm. Két qua ndy mot 1an nira cho thiy hiéu qua cua chlorine phu

thudc vao tirng giong loai vi bao tir trung va pH ctia moéi trudng nudce.

Nghién ctru cia Mogoa (2010) ghi nhén kich thude cta cac bao tir loai
Acanthamoeba sp. d3 giam dang ké khi tiép xuc véi 5 mg/ml chlorine lam 90%
céc bao tir bi hoai tr. Quan sat dudi kinh hién vi dién tir cho théy cac té bao nay
X4y ra sy ngung tu va mat dan cic bao quan (ty thé, hat nhan). Liéu luong
chlorine tir 1-7 ppm c6 thé diét hiéu qua cac nhém vi bao tir tring trong 5-30
phut tiép xtac. Nghién ciru ciing ghi nhan ndng do chlorine tiéu diét bao tir phu
thudc vao loai vi bao tir trung va gié tri pH cua moi truong.

Theo Athanassopoulou et al. (2009), két qua nghién ctru di chtirng minh
iodine c6 thé {rc ché sy ting trudong clia cac bao tir, ddi v6i bao nang thi tic dong
han ché, nong d6 wre ché tbi thieu 50% dao dong tir 90-370ppm iodine don chat
hoic tir 60-195ppm iodine hop chit.

Mot s6 hop chat khac thudc nhém oxy hoéa tiéu diét vi sinh vat thuong
duogc sir dung rong rii bao gdbm chlorine dioxide (CIOz) va hydrogen peroxide
(H20,). Két qua nghién ctru cho thay 2 loai hop chét nay cé tic dung bat hoat
bao tr Microsporidia rat tot, thoi gian tiép xuc dé bat hoat bao tir ngan, co ¥
nghia thong ké so véi cac nghiém thirc hoa chat khac (p<0,05). Chlorine dioxide
c6 tac dung bét hoat bao tir rat nhanh & ndng d6 0,7%. Theo d6, trong thoi gian
tiép xtic v6i C102 khoang 1,45 phut, cac bao tir dd bi bat hoat va mat cu trac
hoan toan & cac nghiém thirc thi nghiém. Ngoai ra, H20; ciing ¢6 tac dung rat

t6t dé bat hoat bao tir Microsporidia, thoi gian tac dung cua H20; ciing thap hon
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s0 v6i Cl02. O ndng do tir 0,5%-0,7%, H202 cho thoi gian bat hoat (1,05 phit &
noéng do 0,7%) ngan hon so voi C10,. Tuong tu, nong d6 ClO, va H202 cao thi
thoi gian tiéu diét bao tir ngén, c6 ¥ nghia théng ké (p<0,05) so véi cac ndng do

thip.

Theo Thomas (2013), cac hop chit oxy hoa c6 kha ning giai phong cac
phan tir hoat dong phan Gmg véi bé mit té bao va c6 kha ning tham nhép vao
bén trong té bao, gy ra cac ton thuong cho ndi bao tir d6 tiéu diét vi sinh vat.
Trong d6, ClO2 1a mot chat khir tring méi v6i pho diét tring rat rong va dugc
tmg dung rong rii (Zhengyong et al., 2010). ClO2 lam bt hoat cc vi sinh vt
théng qua qué trinh oxy hoa truc tiép cac Tyrosine, Methionine, hoic Cysteine,
lam bién d6i cac ving cadu tric quan trong cua Cac enzym chuyén hoa hoic
protein mang té bao (LeChevallier va Kwok-Keung, 2004). Nghién ctru cua
Korich et al. (1990) cho thiy tic dung cia ClO2 ddi v6i vi bao tir tring
Cryptosporidium parvum tét hon cac hoa chat oxi hoa khac. Nghién ciru ghi
nhan C10; & nong do 1,3 ppm co thé tidu diét trén 90% bao tir cia C. parvum
trong 1 gio, trong khi dé chlorine va monochloramine can dat nong do 80 ppm
méi c6 thé mang lai hiéu qua tuong tu. Mac khac, & n6ng do 0,6 ppm, ClO2 chi
c6 thé tiéu diét 60% bao tir trong thoi gian 1 gio.

Tuong tu chlorine, két qua tong hop cua LeChevallier va Kwok-Keung
(2004), ciing cho thdy kha ning tiéu diét vi bao tir tring ctua Cl1O, phu thudc rat
nhiéu vao pH va nhiét d6. Nghién ctru ghi nhén bao tir ctia Cryptosporidium sp.
nhanh chéng bi bat hoat bai Chlorine dioxide & méi truong pH=8 hon mdi
truong pH=6. Tuy nhién, hiéu qua bt hoat s& giam 40% khi nhiét do giam tur
20°C xudng 10°C. Két qua nghién ciru cho thay CIO; c6 kha nang tiéu diét 90%
bao tir Cryptosporidium sp. & nong do 1,3 mg/1 trong thoi gian 60 phiit.

Nghién ctru cua Ortega et al. (2007) ghi nhan kha nang diét bao tur tring
Encephalitozoon intestinalis ctia C10,. Két qua cho thay & nong do 4,1 mg/ml,
ClO, da tiéu diét bao tir cua E. intestinalis trong thoi gian 20 phut. Nhiing bién
d6i trong cdu tric cua vi bio tir tring dugc ghi nhan gém su pha huy ciu tric

cua soi cyc, cuc nang va cac khong bao. Ngoai ra, I6p mang cua bao tir da bi

113



pha hity céu trac din dén hoai tir cic bao quan bén trong. Mot s6 nghién ctru
gan day ghi nhan gia tri ndng do ciia ClO2 kha cao khi tac dung véi loi vi bao
tir tring Nosema bombycis. Cac két qua cho thay & nong do 15 mg/ml, C10, cho
hiéu qua tiéu diét cac bao tir tbt nhat (100%) trong thoi gian 30 phut tiép xuc.
Ngoai ra, két qua quan sat dudi kinh hién vi dién tir thay cac bao quan ciia bao
tir bao gdm protein, DNA, polysaccharide bi pha huy trong mét thoi gian ngén
sau khi dugc xtr Iy voi Cl102 (Zhengyoung et al., 2010).

Nhimng két qua twong tu ciing dwoc ghi nhan trong nghién ciru cua
Nayaka (2016), tac gia da chirng minh hiéu qua cta ClOz tiéu diét bao tir vi bao
tir tring NIK-5hm thudc giéng Nosema sp. Két qua khao sat cho thiy ¢ nong
d6 400 ppm, CIO2 cho hiéu qua tiéu diét bao tir Nosema sp. dén 100% trong 20
phut xir ly. Két qua twong tir véi ndong d6 ClO2 & mirc 500 ppm trong thoi gian
tir 5-30 phut xur Iy. O cac nong do thap hon tir 50-300 ppm, hiéu qua tiéu diét
bao tir Nosema sp. giam dan dao dong tir 4,33-63,33%. trong thoi gian tir 5-30
phut tac dong. Tu cac thtr nghiém do doc va két qué néu trén, nghién ctru nay
cho rang viéc xtr Iy nhong tim trong dung dich C102ndng d6 400-500 ppm trong

thoi gian 20 phut 13 an toan va ngin chin hidu qua kha ning nhiém vi bao tir

trung Nosema sp.

Hinh 4.29: Céu truc bén ngoai ciia bao tir Kabatana sp. sau khi thi nghiém
voi (A) C2HsOH 50% ¢ 7,26 phut va (B) H20. 0,6% ¢ 2,55 phut (miii tén)
(200X)

Céc bao tir sau khi tiép xuc voi hoa chét cho dén khi bi bat hoat thuong

thay d6i hinh thai va bién d6i cdu triic bén ngoai. Quan sat bao tir dudi kinh hién
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vi & vat kinh 100-200X, hau hét 16p v6 kitin bén ngoai bao tir bi bién dang (Hinh
4.29A va 4.29B).

Bén canh d6, H>O> ciing 1a hoa chit dugce st dung diét vi bao tu trung
hiéu qua. Nghién ctru khao sat anh hudéng cua H202 1én bao tir ctia vi bao ti
trung ciia Waller (1980) chimg minh tinh hi¢u qua cta hoa chat nay. C6 11 loai
hoa chét tac dung vi bao tir trang E. cuniculi. Trong d6, H202 13 mot trong 9 loai
héa chit c6 hiéu qua ti€u di¢t hoan toan cac bao tir thir nghiém. Dung dich bao
tir tring & mat do 8x10° bao ti/ml dugce thir nghiém véi dung dich H202 néng
d6 1% trong thoi gian 30 phit. Sau khoang thdi gian tiép xtc voi hoa chat, 100%
bao tir E. cuniculi da bi ti€u diét.

Nghién ctru ctia Ortega et al. (2007) ciing da chung minh tac dung cua
H20; tiéu diét vi bao tir tring. Nghién ctru tién hanh thtr nghiém trén bao tir E.
intestinalis duoc nudi bang dong té bao RK-23 ddi vai 4 loai hoa chat trong thoi
gian 1, 5 va 15 phat. Két qua cho thdy H,0, da tiéu diét hoan toan bao tir E.

intestinalis hiéu qua nhat & thoi gian 1 phit va nong d6 0,5%.

Gan day nhat 1a két qua nghién ctru cia Nayaka (2016), tac gia da ching
minh hiéu qua tiéu diét bao tir vi bao tir tring NIK-5hm thudc gidng Nosema
sp. clia cac hop chat ciia H202. Két qua khao sat cho thdy H202 va hop chét
Accelerated Hydrogen peroxide (AHP) & ndng d6 0,5-2% khong gy doc cho
co thé vat chil (nhong tam). Trong khoang nong dd tir 0,5-2%, H202 c6 kha bao
vé nhong tim dén 89,92- 99,67% khoi nguy co 1ay nhiém bao tir Nosema sp.
Riéng hop chat cccelerated hydrogen peroxide (AHP), & nong d6 2% c6 thé
loai bé kha ning 1y nhiém Nosema sp. dén 100%. Ngoai ra, nghién ctru ciing
ghi nhan sy phét trién ctia nhong tam ciing gia tang c6 ¥ nghia so v&i cac nghiém
thirc khong xu 1y H20..

Qua két qua nghién ctru thir nghiém 6 loai hoa chat formaline, chlorine
dioxide, oxy gia, iodine, chlorine va ethanol cho thay cac hoa chét c6 tac dong
bat hoat mam bénh vi bao tir tring Microsporidia. Tuy nhién, thoi gian 1am

chung bt hoat phu thudc vao néng do tung loai hoa cht.
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4.3.2 Tac dung ciia thuéc khiang ky sinh tring do6i véi vi bao tir trung
Kabatana sp.

4.3.2.1 Anh hwéng ciia thudc véi vi bao tir tring Kabatana sp.

Bén canh nhitng héa chét tiéu diét vi bao tir trung Microsporidia ciing c6
mot s6 loai thue c6 kha ning (e ché chung trong thuy san. Thi nghiém thuc
hién véi 3 loai thudc khang ky sinh trang 1a albendazole, fumagillin, TNP-470

cling da cho két qua kha quan (Bang 4.10).

Bang 4.10: Thoi gian va ndng @ gay bat hoat vi bao tir cia Albendazole,
fumagillin va TNP-470

Thoi gian giy bat hoat & cac nong d héa chat (ug/ml) khac nhau

Héa chit
5 4 3 2 1 0,5 0,1

Albendazole 3,20°+0,2 3,472+0,2 3,03%+0,3 5,42°+0,2 6,48°+0,4 7,079+0,3 11,75°+0,4
Fumagillin  4,03%+0,2 5,38°+0,2 5,53"+0,2 5,13°+0,3 6,98°+0,4 11,98°+0,4 13,67°+0,4

TNP-470  5,37%+0,3 5,55%+0,3 6,28"+0,3 7,05°+0,3 7,48°+0,3 8,909+0,4 13,75°+0,5

Ghi chii: thoi gian gdy chét thé hién bang gio va dwoc tinh dén khi bao tir bt hoat va
chét o cdc giéng thi nghiém. Cdc sé liéu trong cing mét hang cé chir cdi giong nhau
thé hién s khdc biét khéng cé y nghia thong ké (p>0,05).

Két qua Bang 4.10 cho thay céac loai thuéc khang ky sinh tring c6 thoi
gian gdy bat hoat cho vi bao tir tring Kabatana sp. (dao dong tir 3,20 - 13,75
gi0) dai hon cac nghiém thirc sir dung hoa chat. O nghiém thic dbi ching thi vi
bao tir tring van hoat dong binh thudng va chiung ngung hoat dong sau 2 tuan.
O nghiém thtrc sir dung albendazole (néng do 5 pg/ml) cho két qua bat hoat bao
tir nhanh nhat trong thoi gian 3,2 gid. O ndng d6 thap thi hi¢u qua cang thap,
albendazole nong d6 0,1 pg/ml co6 tac dung bat hoat Microsporidia cham nhat
v6i thoi gian tiép xuc 1én dén 11,75 gio. Cac nghiém thirc ndng do cé thoi gian
bat hoat bao tir khac nhau c6 y nghia théng ké (p<0,05), riéng nghi¢m thuc 3, 4,
5 ng/ml khac biét khong c¢6 y nghia (p>0,05).

Déi voi nhom thude 1a fumagillin va TNP-70, két qua dé tai ghi nhan tac

dung bt hoat bao tir Microsporidia kha tbt, tuy nhién thoi gian tac dung chim
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hon ¢6 y nghia (p<0,05) so véi albendazole. Trong cac nghiém thirc thi nghiém,
fumagillin vd TNP-470 ndng d6 cang cao thi ¢6 thoi gian tiép xuc dé bat hoat
bao tir cang thip va khac biét co y nghia thong ké (p<0,05). Riéng nghiém thirc
TNP-470: 4-5 pg/ml va 1-2 pg/ml; nghiém thae fumagillin 2, 3, 4 pg/ml thay
khac biét khong co Y nghia (p>0,05). O nong d6 thap (0,1 pg/ml) thoi gian tac
dung ctia TNP-470 cao hon gép ddi so véi cac nghiém thirc c6 ndng do cao (4-
5 ng/ml). Bén canh d6, & ndng do thap (0,1 pg/ml) thoi gian tic dung cua
fumagillin cao hon gap ba lan so vé6i cac nghiém thirc c¢6 nong do cao (4-5
pg/ml).

Quan sat dudi kinh hién vi c¢6 thé thdy dugc su tic dong cua thude 1én
cac bao tir Microsporidia lam chung bi bat hoat va dan dan bi tiéu diét do mang
bao tir bi mét ciu triic, dan dén su thoai héa bén trong té bao chit, vo bao tir din

bi teo lai (Hinh 4.30A va B).

Hinh 4.30: Bao tir Kabatana sp. trwéc (A) va sau thi nghiém (B) veoi
fumagilin 2 pg/ml & thoi diém 5 phat (Mau quan sat dwéi kinh hién vi
dién tir quét, SEM)

Tir két qua ctia cac nghién ciru luoc khao o trén va cac két qua cua dé tai,
cho thiy hiéu qua cta cac thude khang ky sinh tring albendazole, fumagillin va
TN-470 trong diéu tri bénh do nhiém vi bao tir tring Microsporidia trén cé rat
khac nhau. Chung phu thudc rit nhiéu vao ndng do thudc, thoi gian tiép xtc va
dic biét 1a phu thudc vao giéng loai vi bao tir tring Microsporidia ky sinh trén

vét chu. Do do, dé co thé dat dugc hiéu qua diéu tri cao nhat thi can thiét co
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nhirng tht nghiém diéu tri trén ca dé c6 thé xac dinh chinh xéc loai thube dac
tri nhém vi bao ti trung Microsporidia.
4.3.2.2 Xdc dinh kha nding vrc ché ciia thuéc 1én vi bao tiv tring Kapatana sp.
gdy nhiém trong té bao thin/co cd tra

Tir két qua khao sat tac dong ctia 3 loai thudc khang ky sinh tring 1én vi
bao tir tring Kabatana sp. (muyc 4.3.2.1) cho thay albendazole va fumagillin c6
tac dung bat hoat bao tir rat tét & cac ndng d6 3, 4, 5 pg/ml trong thdi gian ngén.
Vi vay, dé tai tiép tuc khao sat kha ning tc ché vi bao tir Kapatana sp. cua 2
loai thudc nay khi cho bao tir 1dy nhiém vao céc té bao chii (té bao than/co ca
tra). Cac nghiém thirc thi nghiém dugc quan sat dudi kinh hién vi (10-40x) &
thoi diém 2, 4, 6, 8, 12, 24, 48 gio. Két qua danh gia hiéu qua cua thudc dya vao
ty 16 trc ché su phat trién cua vi bao tir Kabatana sp. trong céc giéng c6 st dung

thudc.

Két qua thi nghiém giy cam nhiém vi bao tir tring Kapatana sp. véi té
bao than/co ca tra c6 sir dung thude albendazole cho thiy ti 1¢ bao tir bi Grc ché

tang dan theo nong do thudc, co y nghia thong ké (p<0,05) (Hinh 4.31).
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Hinh 4.31: Sw wc ché cia albendazole 1én bao tir Kabatana sp. nhiém trén
té bao than va co ca tra sau 6 gio cam nhiém

Ghi chu: cdc cot co cung hinh dang co chiv cdi khac nhau thi khac biét co y nghia

thong ké (p<0,05)

Tuong tu, két qua thi nghiém gy cam nhiém vi bao tir Kapatana sp. véi

té bao than/co ca tra c6 sir dung thude fumagillin ciing cho thay ti 18 bao tir bi
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trc ché tang dan theo ndng d6 thudc, c6 ¥ nghia thdng ké ¢ mirc p<0,05 (Hinh
4.32).

Db thi Hinh 4.31 va 4.32 cho thiy sau 6 gid cam nhiém, nghiém thirc sir
dung albendazole nong d6 5 pg/ml, @rc ché 100% bao tir Kabatana sp. Nghiém
thire sir dung fumagillin (5 pg/ml) ciing c¢6 tac dung trc ché gan nhu hoan toan
céc bao tir, voi ty 16 e ché 96,16% & nghiém thire cam nhidm té bao than va Gc
ché 97,87% & nghiém thirc cam nhiém soi co. Trong khi do, ty 1é trc ché bao tir
& nong d6 3 va 4 pg/ml cia ca 2 loai thudc albendazole va fumagillin & céac

nghiém thirc rat thap (< 35%).
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Hinh 4.32: Sw e ché ciia fumagillin 1&n bao tir Kabatana sp. nhiém trén té
bao thian va co ca tra

Ghi chu: cdc cot co cung hinh dang co chir cdi khac nhau thi khac biét co y nghia

thong ké (p<0,05)

Quan sat giéng nudi té bao than/co ca (PCI) c6 st dung thude
albendazole va fumagillin ndng d6 5 pg/ml, sau 48 gio cac té bao than/co cla
c4 van phat trién binh thudng, khong phat hién su suy giam vé s6 luong ciia cc
té bao than ciing nhu sgi co. Didu nay cho thay thudc khang ky sinh tring
albendazole va fumagillin & liéu luong 5 pg/ml khong gay doc cho té bao chu
va c6 thé sir dung an toan. O giéng DC2, té bao than va co van phat trién binh
thudng trong moi trudng L-15. O giéng DC3, méi trudng L-15 khong bi nhiém

khuan. Tuy nhién, ¢ giéng PC4-, cam nhiém véi vi bao tir Kabatana sp. thi
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100% t€ bao than va co ca da bi bao tir xam nhiém lam bién doéi cau truc té bao

sau 12 gio cam nhiém (twong ty két qua cam nhiém & phan 4.2.3).

O cac thi nghiém cam nhidm bao ttr véi té bao than va st dung thude
khang ky sinh tring, c6 thé quan sat bang mét thudong cac giéng nudi cdy o ca 3
NT thay c6 su thay doi mau sic ctia mdi truong. So sanh véi giéng ddi chimg
am (DC2: té bao than + moi trudong L15), mau moi trudong chuyén tir hong dam
& NT1 nhat dan dén NT3 (Hinh 4.33). Quan sat cho thay cac té bao than da bi

bao tr Kabatana sp. xAm nhiém va phé hity ciu tréic t bao.

Hinh 4.33: Giéng nudi té bao than thir nghiém tac dong cia thudc
albendazole va fumagillin
DCI: té bao than + albendazole/fumagillin, DC2: 1 bao than + méi truong L-15, DC3: moi
trong L15; NT1: té bao thdn + bao tr Kabatana sp. + albendazole/fumagillin (5 pg/ml);

NT2: té bao thadn + bao ti- Kabatana sp. + albendazole/fumagillin (4 ug/ml). NT3: té bao than
+ bao ti Kabatana sp. + albendazole/fumagillin (3 pg/ml).

Quan st cac nghiém thirc cam nhiém té bao than c6 sir dung albendazole,
6 thoi diém 2 gio cam nhiém, vi bao tir Kabatana sp. van hoat dong. Tuy nhién,
sau 4 gid cam nhiém, albendazole nong do 3 pg/ml (NT3) c6 tac dung wrc ché
bao tir kha thip, 15,24% bao tir bi trc ché phat trién; ndng d6 4 pg/ml (NT2) bao
tir bi Grc ché 38,76%. Ddi véi cac nghiém thire c6 sir dung fumagillin, tic dung

ctia thudce 18n vi bao tir Kabatana sp. ciing c6 su thay doi sau 4 gio cam nhiém.
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Thudc Fumagillin ndng d6 3 pg/ml (NT3) c6 tac dung trc ché 19,29% bao tir,
ndéng d6 4 pg/ml (NT2) tc ché 26,45% bao tir.

Két qua quan sat dich moi truong cam nhidm trén kinh hién vi cho thay
& NT3 cac té bao than bi vi bao tir xAm nhidm giy hai, néng do thudc
albendazole va fumagillin (3 pg/ml ) khong hoan toan trc ché bao tir Kabatana
sp. Tuy nhién, & NT1 v6i nong d6 thude 5 pg/ml thi rd rang mau sic dich moi
truong khong khac biét nhiéu so véi giéng d6i chimg, két qua quan sat dich méi
truong cam nhidm cho thiy & nong do nay thude c6 kha ning trc ché vi bao tir

gay hai cho té bao (Hinh 4.34).

Tuong ty, mau sic & cac giéng nudi soi co ciing ¢ sy thay déi mau moi
truong theo nong d6 thudc. Mau moi trudng chuyén tir hong & NT1 nhat dan
dén NT2 va chuyén sang mau vang nhat & NT3. Quan sat dich moi truong NT2
va NT3 trén kinh hién vi cho thdy nhiéu s¢i co da bi bao tir Kabatana sp. xam

nhiém va pha hay céu tric vach soi co (Hinh 4.35).

Hinh 4.34: Té bao than (A) NT3 - té bao than bi mat cau truc - 40X; (B)
NT1 - té bao than phat trién binh thwong - 100X

Tac dong cua thude albendazole va fumagillin 1én vi bao tir Kabatana sp.
khi gay nhiém v&i té bao co ciing cho két qua twong ty nhu giy nhiém trén té
bao than. Ddi véi abendazole, & NT3, néng do thude 3 png/ml khong tc ché hiéu
qua bao tur, nén hau hét cac soi co bi bao tir xAm nhiém lam anh huong vach soi
co, ti 18 trc ché chi dat 14,45 % bao tir. O néng d6 4 pg/ml (NT2) ti 1& e ché
32,53%. Véi fumagillin, nong do 3 pg/ml (NT3) trc ché 11,53 % bao tir, ndng
do6 4 pg/ml (NT2) tc ché 34,31%. Riéng NTI1, voi nong d6 5 pg/ml, ca
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albendazole vafumagillin di wc ché bao tir, cac bao tir bi bat hoat va thuong
dinh lai v6i nhau thanh cum (Hinh 4.36).

Hinh 4.35: Giéng nudi s¢i co thir nghiém tac dong cia thudc albendazole
va fumagillin

DCI: spi co + albendazole/fumagillin, DC2: soi co + méi truong L-15, DC3: mai truwong L15;
NT1: spi co + bao tir trung Kabatana sp. + albendazole/fumagillin (5 pg/ml); NT2: sgi co +
bao ti Kabatana sp. + albendazole/fumagillin (4 pg/ml). NT3: soi co + bdo tir Kabatana sp.
+ albendazole/fumagillin (3 pg/ml).

Nhu vay, tir két qua thi nghiém & phan 4.3.2 va 4.3.3 cho thdy
albendazole va fumagillin co6 thé duoc sir dung trong diéu tri bénh do vi bao tir
trung Kabatana sp. ky sinh trong co cua ci. Nong d6 cua albendazole va

fumagillin c6 tac dung hiéu qua trc ché vi bao tir tring 13 5 pg/ml.
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Hinh 4.36: S¢i co ca tra (A) bao tir xdm nhiém pha hiy ciu tric s¢i co; (B)
bao tir dinh lai véi nhau thanh cum; (C, D) bao tir phé hay vach sei cor
4.3.2.3 Thao ludn chung

Benzimidazole 13 nhom thudc c6 phd diét ky sinh trung kha rong nén
dugc str dung khé rong rdi, bao gdm albendazole, mebendazole, thiabendazole,
oxibendazole, flubendazole. Cac loai thudc ndy cé tac dung ngan chin su hinh
thanh céc vi éng ciia bao tir Microsporidia. Khi cac vi dng nay bi pha huy, cac
chtrc ning van chuyén, chuyén hoa va hip thu glucose va glycogen ctia bao tir
bi trc ché dan dén bi tiéu diét hoan toan (Kappagoda et al., 2011). Kha ning tac
dung cua albendazole phu thudc vao gidng loai vi bao tir Microsporidia va liéu
lrong thude sir dung. Nghién ciru cia Franssen et al. (1995) thir nghiém cac loai
thudc khac nhau gdm thiabendazole, albendazole, oxibendazole dé diéu tri bénh
do nhom vi bao tir trung gay ra. Loai ky sinh trung Encephalitozoon cuniculi
dugc cam nhidm vao cac té bao than tho RK-13. Theo d6, albendazole c6 nong
do trc ché t6i thiéu kha thap, gia tri ICso lan luot 14 0,3; 0,004; 0,0015 pg/ml.
Két qua ghi nhan & cac nghiém thirc diéu tri albendazole v6i ndng d6 5 mg/ml
thi khong c6 bao tir ndo phat trién sau 3 tuan diéu tri. Tir cac két qua nghién ciru
cho thdy khang sinh nhém benzimidazole c6 kha ning diéu tri hiéu qua bénh do
loai vi bao tur trung E. cuniculi gay ra.

Theo nghién ciru ctia Schmahl va Benini (1998), két qua khao sat anh
hudng cua albendazole 1én vi bao tir Glugea anomala gay bénh trén loai ca ba

gai Gasterosteus aculeatus cho thay nong d6 thudc sir dung rat cao so véi két

qua cua deé tai. Albendazole duoc thir nghiém véi cac nong d6 1, 5, 10, 15 va 50
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pug/ml trong thoi gian 2-6 gio. Tuy nhién, mirc d§ anh hudng kha nghiém trong
ctia nhom thude nay 1én ciu tric cia cac bao tir G. Anomala tuong tu véi két
qua cua dé tai, sy xuat hién nhitng cdu tric bi pha hity din dén hinh thanh cac
bao tir khiém khuyét cac bao quan, mang t& bao tao nén ciu triic cua bao tu

truong thanh bi pha va, tir d6 lam mat ciu triic cta bao tir.

Nghién ctru cua Didier et al. (2006) thir nghiém tac dung cua thudc
albendazole d6i véi 2 loai Encephalitozoon intestinalis va Vittaforma corneae.
Tuong ty nhu nghién ctru ciia Franssen et al. (1995), dong té than tho RK-13
dugc st dung cho thi nghiém cam nhiém. Két qua cho thay albendazole c6 gia
tri MIC50 dbi véi V. corneae (55 ng/ml) cao hon dang ké so voi E. intestinalis
(8 ng/ml). Tir d6 cho thay albendazole cho kha ning diéu tri bénh do E.

intestinalis hi€u qua hon so vai loai V. corneae.

Khao sat gan day cua Lallo et al. (2013) trén loai vi bao tir triung E.
cuniculi cling da ghi nhan hiéu qua diéu tri bénh cua khang sinh albendazole.
Két qua khao sat cho thay nhitng biéu hién phuc hoi trong ciu tric mé cia cac
co quan sau 15 ngay diéu tri bang albendazole. Sau 30 ngay diéu tri, quan sat
cac tiéu ban md hoc khong thiy sy hién dién ctia cac bao tir E. cuniculi. Tuy
nhién, albendazole khong thé tidu diét hoan toan cac bao tir con ton tai trong
moi trudng nude, nén sau 60 ngay thi ca lai tai nhiém vi bao tir trung E. cuniculi.
Tir két qua trén cho thay albendazole khong thé diéu tri hoan toan bénh do loai
E. cuniculi gay ra nhung c6 thé st dung dé kiém soat sy nhiém tring va giam

cac triéu ching cua bénh trén dan cé nudi.

Két qua nghién ctru cua Nayaka (2016) da chimg minh hiéu qua tiéu diét
bao tir vi bao tir tring NIK-5hm thudc gidong Nosema sp. cta albendazole va
mebendazole. Két qua khao sat cho thay albendazole va mebendazole & nong
d6 0,25; 0,5; 1,0% khong gay doc cho co thé vat chu 12 nhong tdm va c6 tac
dung 1€n bao tir cua Nosema sp. Trong khoang néng do 0,25; 0,5; 1,0%
albendazole va mebendazole c6 kha ning giam ty 18 chét cua nhong tim dén

87,75- 96,08%, so voi nghiém thirc ddi chimg, vai ty 18 chét 1én dén 54%. Ngoai

124



ra, nghién ctru cling ghi nhan su phat trién cua nhong tam ciling gia tdng cd y

nghia so voi cac nghiém thirc dugc diéu tri voi cac khang sinh trén.

Theo Didier et al. (2006), Athanassopoulou et al. (2009), Selzer (2009),
nhém thudc khang sinh fumagillin dugc diéu ché tir loai ndm Aspergillus
fumigatus va da duoc st dung vao nhitng nim 1950 dé diéu tri bénh do
Microsporidia gay ra. Fumagillin c6 tac dung trc ché su sao chép DNA va RNA
ctia cac loai vi bao tir tring Microsporidia. Nhém thubc khang sinh nay gdm c6
fumagillin va 1 dan xuat khac c6 tén 1a TNP-470. Tuong tu nhu albendazole,
kha nang tac dung ctia TNP-470 phu thudc vao loai vi bao tu trung
Microsporidia va ky chu ca. Mgt nghién cuu khac ctua Franssen et al. (1995)
cling da thar nghiém fumagillin dé diéu tri bénh do nhom vi bao tir tring E.
cuniculigay ra va chirng minh duoc tac dung ti€u diét bao tir hiéu qua cua loai
thudc nay. Céc té bao than tho va cac bao tir E. cuniculi dugce nudi cdy va cam
nhiém. Két qua ghi nhan, ¢ cac nghiém thirc diéu tri véi fumagillin, khéng bao
ttr nao hinh thanh sau 3 tuan diéu tri tai mot néng do 5 mg/ml. Gia tri nf)ng do
trc ché tbi thiéu IC ciia fumagillin rat thap (0,00086 pg/ml). Nhitng biéu hién
clia té bao vi bao tir tring bi pha hity dugc quan sat. Pién hinh d6 1a sy thodi
hoa mang té bao va dan dén su tham thau sau hon cua fumagillin. Tiép theo 1a
su rc ché va phd huy céc soi cuc ctia bao tir va pha huy bao tir nay. So véi cac
nhom thude khang sinh khac thi fumagillin cho két qua diéu tri tot va hiéu qua

hon.

Nghién ciru ciia Beauvais et al. (1994) ciing khang dinh hiéu qua diéu tri
bénh do vi bao tir tring gy ra bang khang sinh TNP-70. Thi ghiém thuc hién
cam nhiém loai vi bao tir tring E. cuniculi trén dong té bao than tho. Cac té bao
nay sau 3 ngay diéu tri véi TNP-470, v6i ndng d6 thap nhat 0,0001 pg/ml, cac
bao tir E. cuniculi chi bi giam 20% s6 luong bao tir. Mit khéac, ¢ ndng do 0,0005
ug/ml, TNP-470 han ché su phét trién cta 80% cac bao tir E. cuniculi. O cac
ndng d6 cao hon tir 0,002-5 pg/ml, cac bao tir E. cuniculi da bi pha huy hoan

toan 100%, ngan chin sy 1y nhiém sang céc té bao chi khéc.

125



Nghién ctru cia Didier (1998) khao sat tac dung cua fumagillin va khang
sinh cung nhém 1a TNP-470 d6i voi loai Encephalitozoon intestinalis va
Vittaforma corneae. Két qua cho thay fumagillin c6 gia tri MIC50 dbi véi V.
corneae (0,81 ng/ml) cao hon dang ké so vé6i E. intestinalis (0,515 ng/ml).
Khong c6 sy khac biét dang ké o gid tri MIC50 ctia TNP-470 d6i véi E.
intestinalis va V. corneae, trong khoang 0,35 ng/ml. Tir nhimg két qua trén,
nghién ctru dua ra két luan fumagillin va TNP-470 c6 thé 1a mot thubc méi day
htra hen cho viéc diéu tri nhom vi bao tir tring Microsporidia. Do fumagillin,
TNP-470 c6 tac dung tiéu diét ca hai loai E. intestinalis va V. corneae va TNP-

470 da duoc ching minh 13 it doc hai dbi v6i co thé sinh vat.

Tuong tu, theo nghién ctru ciia Speare et al. (1999) ghi nhan thi két qua
diéu tri bénh do nhiém Loma salmonae trén ca hdi van c6 nhiéu két qua kha
quan. Nghiém thirc thir nghiém tac dung ciia cac loai thudc fumagillin (0,1
ug/ml) va TNP-470 (0,005 pg/ml), két qua cho thiy & ca hai nghiém thtc déu
¢6 tac dung kiém ché va giam dan sy hinh thanh va phét trién cac khdi té bao
khéng 16 (xenomas) trong co c4. Trong d6 fumagillin 1am giam s luong céac
xenomas dang ké trong 10 tuan diéu tri (p <0,01). Két qua nghién ctru cho rang
ca hai loai thudc fumagillin va TNP-470 c¢0 gia trj trong viéc kiém soat L.
salmonae gy bénh trén ca hoéi. Tir nhitng két qua ghi nhan dugc ¢ cac nghién
ctru trude két hop véi nghién ciru dua dén két luan fumagillin va TNP-470 c6
thé 1a cac loai thudc méi day hira hen cho viéc diéu tri bénh do vi bao tir triing
gay ra.

Tuy nhién, theo nghién cttu cua Huang et al. (2013) ghi nhan thi két qua
c6 su khac biét trén ong mat. Két qua cho thay fumagillin khéng c6 tac dung
diéu tri bénh do vi bao tir tring Nosema ceranae gay ra trén ong mat. Fumagillin
1a khang sinh da duogc st dung rong rii & Hoa Ky dé kiém soat dich bénh do
lodi vi bao tir truing Nosemasp. gy ra trén ong mat. Fumagillin doc hai d6i véi
dong vat c6 va va phai dugc ap dung theo mua dé tranh du lugng thude ton luu
trong mat ong, véi liéu luong giam dan theo cac thang trong nam. Nghién ctru
thir nghiém khang sinh fumagillin & nong d6 25 mg/l va giam dan dén 5 pg/l.

Két qua cho thay sy sinh san cia bao tir N. Ceranae ting 100% so vdi C4c
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nghiém thirc nhiém bénh nhung khéng duogc diéu tri v6i fumagillin. Thong qua
cac két qua phén tich protein va enzym, nghién ctru két luan rang cac phuong
phap str dung fumagillin c6 thé 1am ting mtc d6 14y nhiém vi bao tir tring
N.ceranae trAm trong hon la ngan chan vi chung tao ra moéi truong thuan loi va

kich thich sy sinh sdn cta vi bao tir trung nhiém trén ong mat.
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Chuong 5
KET LUAN VA PE XUAT
5.1 Két luan

C4 tra bi bénh gao trong co ¢ nhiéu tai bao nang mau tring duc (ca
huong, ca gidng), vang kem, niu hodc den (ca thit). Mau sic va kich c& bao
nang gao thay ddi khac nhau theo giai doan phat trién cua ca, dao dong tur 0,5-

10 mm.

Vung co cua ca tra nhieém bao nang gao bi mat cau tric va hoai tu, céc té
bao mo bi vi bao tir trung Mirosporidia ly gidi hoan toan, c6 sy xuat hién bao
nang ti€n khéi trong cac bd co. Bao nang c6 mot 16p mang 1a mo lién két bao

boc kha day va toa ra nhi€u phia, n61 vdi cac bo co.

Vi bao tir tring Microsporidia nhiém trong co c4 tra bi bénh gao 1a

Kabatana sp. Bao tir c6 dang hinh qua 1é, hinh tring, kich thudc rat nho.

Té bao than va soi co clia ca tra c6 kha ning séng sot trong moi truong
L-15. Két qua cam nhiém bao tir vao té bao than va co cho thiy sau 2 gid cam
nhiém, cic té bao bi bio tir xdm nhap véi ti 1é nhiém 1a 11,68+2,60% tong sb té
bao than va 7,49+3,02% téng sb soi co. Thoi diém 12 gio sau khi cam nhiém,

100% cac té bao than va so1 co bi bao tir xam nhiém.

Cac hoa chit ethanol, formalin (ndng d6 40-70%), chlorine dioxide,
hydrogen peroxide, chlorine va iodine (ndng do 0,1-0,7%) c6 tac dong anh
hudng dén vi bao tir tring Kabatana sp. Thoi gian tic dung ciia hoa chat dao
dong tir 1,05-39,50 phat tuy vao ndng d6. Thube albendazole, fumagillin va
TNP-470 ciing c6 kha ning tac dong dén Kabatana sp. & cac ndéng do tir 0,1;
0,2; 1; 2; 3; 4; 5 ug/ml. Thoi gian tac dung cua albendazole tur 3,20-11,75 gio,
fumagillin tir 4,03-13,67 gio va TNP-470 tir 5,37-13,75 gid. Thudc albendazole
va fumagillin nong do 5 pg/ml c6 kha ning {rc ché Kabatana sp. nhiém trong té
bao than/co ca tra, c6 thé ap dung trong diéu tri bénh gao do vi bao tir tring

Kabatana sp. ky sinh trong co ca tra.
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5.2 Dé xuat

Tiép tuc nghién cau phan loai vi bao tir tring Kabatana sp. gay bénh gao
trén ca tra dén mic loai.

Gay cam nhiém vi bao tir tring Kabatana sp. trong méi truong nudi cay
té bao than va soi co cé tra ¢ nhiéu mat 46 khac nhau dé danh gia mirc
d6 gay tac hai voi té bao ky chu.

Gay cam nhidm vi bao tur trung Kabatana sp. va thir nghiém diéu tri bénh
gao véi albendazole va fumagillin trong diéu kién ao nudi.

Nghién ctru hoan thién quy trinh nudi ciy té bao than va soi co cua cé tra

dé phuc vu tét cho cac nghién ciu vé thude diéu tri.
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PHU LUC
Phu luc 1: Két qua dinh danh dong 1F bang phwong phap giai trinh tw

A: Két qua giai trinh tw dong 1F (836 nucletide)

CACTAGATGTTTTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCTTTAGTA
TTTAGTCTTAGATGAACACTGCCACCTCTTCACCGTGCATTACCGAGCAC
AGCTACTCATAAACACGAACAAATGATTAAATACGGGGCTATCACCCTCT
ATGGCACACCTTCTCAGATGTTTCTAAAATCATTTTATTCTTGACATCTTC
TACTAAAAAAGTAGAATTACACTATTGGACTCTTCCCTGTTCACTCGCCG
CTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCCTTTATTCATATGCTTA
ATTCCGAGGAGTAATCATGTTCAAAGAACACTATTCAGGCACACACATTC
ATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATCGTCAA
GAGAACCAAACGATCCCTTGTGTGTGGTATCAATTATTATCATTAAATTC
[TTTTTATCTTTTTTGGTTTTTTTCTGTTTGATCCAGCTACAGGTTCTCCTA
CAGCTGCCTTGTTACGACTTGTATCAGATCTAGAACCCTGCACTCACTCG
CTTTCACTTGTTCGCACCTGGTTCCATCTTCGATAACGACGGGCGGTGTGT
ACAAAGAACAGGGACACATTCATCGCTTCTTATTGAGATAACGATTACTA
GCAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTTGATCACA
[TTATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGCGCGTGCAGCCCA
TACCTCCTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTT
CTCGCTCCTGTCGATATCTAAAAT

B: Ti 1é twong dong ciia dong 1Fvéi dong Kabatana sp. FJ843105.1

i+ Alignments O

Max Total Query E

Ident  Accession
score score cover value

Kabatana sp. GC-2009a small subunit ribosomal RNA gene 767 767 97% 0.0 84% FJ843105.1
Potaspora aequidens small subunit ribosomal RNAgene.p 723 723 95% 0.0 84% KP404613.1
Potaspora morhaphis small subunit ribosomal RNAgene ar 717 717 95% 0.0 83% EU534408.1

Spraquea sp. Sdu-2008 genes for small subunitribosomal f 643 643 98% 1e-180 82%

Microgemma sp. WWC-2015 18S ribosomal RNAgene and| 599 599 98% 3e-167 81% KJ865404.1

C: Két qua so sanh trinh tw cia dong 1F véi dong Kabatana sp. FJ843105.1

Query 12 TTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCTTTAGTATTTAGTCTTAGATGAACAC 71

FEErrrr cerrrrer rerrrerrrrerrerer bt e e e e e
Sbjct 1913 TTCGGTCGTCCTACTTATTCTCTATCGGTCTCTCGCT-GTATTTAGTCTTAGATGAACAT 1855

Query 72 TGCCACCTCTTCACCGTGCATTACCGAGCACAGCTACTCATA-AACA-CGA-AC-A-AAT 126
Shiet 1856 CACCACCTCTTCACCOTGCATTACCARGCACAACTACTCATATCECATCARTACAAGRAC 1755
Query 127 GA-TTAA-ATACGGGGCTATCACCCTCTATGGCACACCTTCTCAGATGTTTCTA--A--A 180
Shict 1796  AACKTAATATATGGCACTATCACCCTCTATAGTATATCTTTCCACKTATITCTACTATGR 1735

Query 181 -—-A-TCATTT-T-AT--T-C-TTGACATCTTCTACTAAAAAA-GT-AGAATTACACTATT 229
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e e e e e e e N Ry
Sbjct 1734  TTATTCTTGTATAATGATACTTTGACAACATCTA-AAATAAATTTCAGATTTACACTATIT 1676

Query 230 GGACTCTTCCCTGTTCACTCGCCGCTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCC 289

FEErrrrrrrrer e e e rrrerr e e e e e et trrr et terr e
Sbjct 1675  GGACTCTTCCCTGTTCACTCGCCGCTACTATGGGAATCACTGTTGTTTTCTTTITCCTTCC 1616

Query 290 TTTATTCATATGCTTAATTCCGAGGAGTAATCATGTTCA-A-AGAACACTATTCAGGCAC 347

FEEE rrrrrrer e rerrrer 1 il \ BERRERREREERE NN
Sbjct 1615  TTTAATCATATGCTTAATTCCAAGGAGTATCCGTGTTAGTATCTAACACTATTCAGGCAC 1556

Query 348 ACACATTCATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATCGTCAAG 407

[ 1] FEEE 1 1] L O O O L O O O O O
Sbjct 1555 ACATGATCATAGTCGCTACTCTCATGCTTTTCGTATCCTGCAACGCCCTTCTTCGTCACG 1496

Query 408 AGAACCAAACGATCCCTTGTGTGTGGTATCAATTATTATCATTAAATTCttttttatectt 467
FEEEEEErrrr e e For FEr e

Sbjct 1495  AGAACCAAACGATCCCTTGTGTGTGGTATC-------- TCCTT--TTTC-CTTGTAT-TG 1448

Query 468 ttttggtttttttCTGTTTGATCCAGCTACAGGTTCTCCTACAGCTGCCTTGTTACGACT 527

N N R RN
Sbjct 1447 CTTT-G--TTTCT-TG-TTGATCCAGCTACAGGTTCTCCTACAGCTGCCTTGTTACGACT 1393

Query 528 TGTATCAGATCTAGAACCCTGCACTCACTCGCTTTCACTTGTTCGCACCTGGTTCCATCT 587

FEEErrrr ettt e e e
Sbjct 1392 TGTATCAGATCTAGAACCCTGCACTCACTCGCTTTCGCTTGTTCGCACCTGGTTCCATCT 1333

Query 588 TCGATAACGACGGGCGGTGTGTACAAAGAACAGGGACACATTCATCGCTTCTTATTGAGA 647

FEEEEErr et e et e
Sbjct 1332 TCGATAACGACGGGCGGTGTGTACAAAGAACAGGGACATATTCATCGCTCCTTAATGAGG 1273

Query 648 TAACGATTACTAGCAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTTGATC 707

FEErrrrrrrr e e e e e e e e e e e e e e e e e 1
Sbjct 1272  CAACGATTACTAGCAATTCCTICGTTCCTGTGCACATTACAGTGCTCATTCCCTCTCGATT 1213

Query 708 ACATTTATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGCGCGTGCAGCCCATACCTC 767

FEEEErr rerr | N R R RN
Sbjct 1212  ACATTTACTTCTATAAAATATCTATTGTAACCACTGTAGTGCGCGTGCAGCCCATACCAT 1153

Query 768 CTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTTCTCGCTCCTGTCGAT 827
FEETTErrrrr e e et e e e e

Sbjct 1152 CTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTTCTCGCTCCTGTCGAT 1093

Query 828 AT 829

[
Sbjct 1092 AT 1091

Phu luc 2: Két qua dinh danh dong 11F bing phwong phap giai trinh tw

A: Két qua giai trinh tu dong 11F (861 nucletide)

CAAGTGAGCGTAGTACGCGATAGGTCAGAGAGTGGTGCATGGCCGTTATC
GACTAGTGGGGTGACCTTTGGGTTAAGTCCGCGAAGTAGTGAGATCCCTA
GGATTCTAAATTTTTTTAAGATTTTTATATCGACAGGAGCGAGAAACGCCC
GAAAGAAAGGGCAAGAACAGGGCAGTGATGCCCTTTTGAGGGATGGGCT
GCACGCGCACTACAGTGGGCACAACAAAAACAAAAAAAAAATAAATGTG
ATCAAAAGGGAATGAGCACTGTAATGTGCACAGGAACGAGGAATTGCTA
GTAATCGTTATCTCACTAAAAAACGATGAAAGTGTCCCTGTTCTTTGTACA
CACCGCCCGTCGTTATCCAAAATGGAACCCGGGGCGAACAAATGAAAGC
GAGTGAGTGCAGGGGTCTAGATCTGATACAAGTCGTAACAAGGGAGCTGT
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AGGAGAACCTGTATCTGGGTCTAACAGAAAAAAACCCAAAAAGATAAAA
AAAAATTTTTTGATAATAATTGTTACCCCCCCCCAGGGGTCGTTTGGGTTT
CTTGACGATGAAAGGGGCATTATTTTTTGAAAAGCACATAAAATAAAAAA
AAGAAAGTGGGTGGCCGAAAAATGTTCTTTTAACATGATTACTCCTCCGA
ATTTTGCATATGAATAAAGGAAGGAAAAAAAACCCCCAGGGGTTCCCCTA
ATAGCGGCGAGTGGACAGGGGAGAGTCCCATAGTGTAATTTTTCTTTTTTT
TTAGAAGATGTCCAGAATAAAATGATTTTTTAAATACCTGAGAAAGTGTG
TCCTATAGGGTGATAGTCCCCCATTTTAACATTTGTTCGTGTTTATGAGAA
GCTGTGCTCCG

B: Ti I¢ twong dong ciia dong 11F véi dong Kabatana sp. EU682928.1

% Alignments O

Max = Total Query

Ident Accession
score score cover value

Kabatana sp. JI-2008 small subunit ribosomal RNA gene, partial sequence 584 584 50% 9e-163 91% EU682928.1

Kabatana takedai 16S ribosomal RNA gene. partial sequence 584 584 51% 9e-163 90% AF356222.1
Kabatana sp. JS-2012 small subunit ribosomal RNA gene, partial sequence 575 575 51% 6e-160 90% JQ052989.1
Spraquea lophii small subunit ribosomal RNA gene, partial sequence 542 542 53% 6e-150 88% AF056013.1

Glugea americanus small subunit ribosomal RNA gene, partial sequence 531 531 53% 1e-146 88% AF056014.1

C: Két qua so sanh trinh tw ciia dong 11F véi dong Kabatana sp. EU682928.1

Query 4 GTGAGCGTAGTACGCGATAGGTCAGAGAGTGGTGCATGGCCGTTATCGACTAGTGGGGTG
63

Sbjct 913 GTGAGCGTAGTACGCGATAGGTCAAAGAGTGGTGCATGGCCGTTATCGACTAGTGGGGTG
972

Query 64 ACCTTTGGGTTAAGTCCGCGAAGTAGTGAGATCCCTAGGATTCTAAAL Lttt tAAGATT
123

PEErrrrrrrrerrreert trrerr e e e e P
Sbjct 973  ACCTTIGGGTITAAGTCCGCAAAGTAGTGAGATCCCTAGGATTCTGCATGCAC--AAGTGT
1030

Query 124 TTT-ATATCGACAGGAGCGAGAAACGCCCGAAAGAAAGGGCAAGAACAGGGCAGTGATGC
182

FEEErrrrrrrrrrrer e rerr rer rrr rrrrrrrrrrrrr rrrrrrre
Sbjct 1031 GCAGATATCGACAGGAGCGAGAAGCGCCGGAAGGAAGGGGCAAGAACAGGTCAGTGATGC
1090

Query 183 CCTTTTGAGGG-ATGGGCTGCACGCGCACTACAGTGGGCACAACaaaaacaaaaaaaaaa
241

[ T T e o T B
Sbjct 1091 CCTTA-GATGGTATGGGCTGCACGCGCACTACAGTGGTCACAACAAAAACAAGACAGAAA
1149

Query 242  TAAATGTGATCAAAAGGGAATGAGCACTGTAATGTGCACAGGAACGAGGAATTGCTAGTA
301

Prrrrrrrrrr e rrrrrrrr et et e e e e e e e e
Sbjct 1150 TAAATGTGATCGAGAGGGAATGAGCACTGTAATGTGCACAGGAACGAGGAATTGCTAGTA
1209

Query 302 ATCGTTATCTCACTAAAAAACGATGAAAGTGTCCCTGTTCTTTGTACACACCGCCCGTCG
361
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Sbjct 1210 ATCGTTATCTCACTAAGAAGCGATGAATGTGTCCCTGTTCTTTGTACACACCGCCCGTCG
1269

Query 362 TTATCCAAAATGGAACCCGGGGCGAACAAATGAAAGCGAGTGAGTGCAGGGGTCTAGATC
421

Sbjct 1270 TTATCGAAGATGGAACCAGGTGCGAACAAGTGAAAGCGAGTGAGTGCAGGGTTCTAGATC
1329

Query 422 TGATACAAGTCGTAACAAG 440

PEEEEEEEEr e
Sbjct 1330 TGATACAAGTICGTAACAAG 1348

Phu luc 3: Két qua dinh danh dong 12R bing phwong phap gidi trinh tw

A: Két qua giai trinh ty dong 12R (841 nucletide)

CAATTTCACTAAATGTTTTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCT
TTAGTATTTAGTCTTAGATGAACACTGCCACCTCTTCACCGTGCATTACCG
AGCACAGCTACTCATAAACACGAACAAATGATTAAATACGGGGCTATCA
CCCTCTATGGCACACCTTCTCAGATATTTCTAAAATCATTTTATTCTTGAC
ATCTTCTACTAAAAAAGTAGAATTACACTATTGGACTCTTCCCTGTTCACT
CGCCGCTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCCTTTATTCATAT
GCTTAATTCCGAGGAGTAATCATGTTCAAAGAACACTATTCAGGCACACA
CATTCATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATC
GTCAAGAGAACCAAACGATCCCTTGTGTGTGGTATCAATTATTATCATTA
AATTCTTTTTTATCTTTTTTGGTTTTTTTCTGTTTGATCCAGCTACAGGTTC
TCCTACAGCTGCCTTGTTACGACTTGTATCAAAACTAGAACCCTGCACTC
ACTCGCTTTCACTTGTTCGCACCTGGTTCCATCTTCCATAACGACGGGCGG
TGTGTACAAAGAACAGGGACACATTCATCGCTTCTTAATGAGATAACGAT
TACTAACAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTTGA
TCACATTTATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGCGCGTGCA
GCCCATACCTCCTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGG
CGCTTCTCGCTCCTGTCGATATCTAAAT

B: Ti 1é twong dong ciia dong 12R véi dong Kabatana sp. FJ843105.1

i Alignments o)

Max Total Query E

|dent  Accession
score score cover value

Kabatana sp. GC-2009a small subunit ribosomal RNA gene, partial sequen 756 756 97% 0.0 84% FJ843105.1

Potaspora aequidens small subunit ibosomal RNA gene, partial sequence: 712 712 94% 0.0 83% KP404613.1

Potaspora morhaphis small subunit ribosomal RNA gene and internaltrans 706 706 94% 0.0 83% EU534408.1

Spraquea sp. Sdu-2008 genes for small subunit ribosomal RNA, internaltra 621 621  97% T7e-174 81% AB623034.1

Microgemma sp. WWC-2015 18S ribosomal RNA gene and internal transcril 577 577  97% 2e-160 80% KJ865404.1
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C: Két qua so sanh trinh tw ciia dong 12R véi dong Kabatana sp. FJ843105.1

Query 18 TTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCTTTAGTATTTAGTCTTAGATGAACAC
77

Feerrrr rerrerer rrereerrrrreer et b et e e e
Sbjct 1913 TTCGGTCGTCCTACTTATTCTCTATCGGTCTCTCGCT-GTATTTAGTCTTAGATGAACAT
1855

Query 78 TGCCACCTCTTCACCGTGCATTACCGAGCACAGCTACTCATA-AACA-CGA-AC-A-AAT
132

PEEEErrrrr e e trrert rerrrrrrd et
Sbjct 1854 CACCACCTCTTCACCGTGCATTACCAAGCACAACTACTCATATCGCATCAATACAAGAAC
1795

Query 133  GA-TTAA-ATACGGGGCTATCACCCTCTATGGCACACCTTCTCAGATATTTICTA--A--A
186

e e e E E . .
Sbjct 1794 AACATAATATATGGGACTATCACCCTCTATAGTATATCTTTCCAGATATTTCTACTATGA
1735

Query 187  --A-TCATTT-T-AT--T-C-TTGACATCTTCTACTAAAAAA-GT-AGAATTACACTATT
235

e e e R e e R RN
Sbjct 1734 TTATTCTTGTATAATGATACTTTGACAACATCTA-AAATAAATTTCAGATTTACACTATT
1676

Query 236 GGACTCTTCCCTGTTCACTCGCCGCTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCC
295

Sbjct 1675 GGACTCTTCCCTGTTCACTCGCCGCTACTATGGGAATCACTGTTGTTTTCTTTTCCTTCC
1616

Query 296  TTTATTCATATGCTTAATTCCGAGGAGTAATCATGTTCA-A-AGAACACTATTCAGGCAC
353

R N \ PEEEEEEEErrrrnn
Sbjct 1615 TTITAATCATATGCTTAATTCCAAGGAGTATCCGTGTTAGTATCTAACACTATTCAGGCAC
1556

Query 354  ACACATTCATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATCGTCAAG
413

1] LT T 11 PEE e o1 FEEEEEEE et |
Sbjct 1555 ACATGATCATAGTCGCTACTCTCATGCTTTTCGTATCCTGCAACGCCCTTCTTCGTCACG
1496

Query 414  AGAACCAAACGATCCCTTGIGTGTGGTATCAATTATTATCATTAAATTCttttttatctt
473

PEEEEEEEEr e e e e e rrd N AR
Sbjct 1495 AGAACCAAACGATCCCTTGTGTGTGGTATC-----—-- TCCTT--TTTC-CTTGTAT-TG
1448

Query 474  ttttggtttttttCTGTTTGATCCAGCTACAGGTTCTCCTACAGCTGCCTTGTTACGACT
533

N N R R R R R R R R
Sbjct 1447 CTTT-G--TTTCT-TG-TTGATCCAGCTACAGGTTCTCCTACAGCTGCCTTGTTACGACT
1393

Query 534  TGTATCAAAACTAGAACCCTGCACTCACTCGCTTTCACTTGTTCGCACCTGGTTCCATCT
593

PEErrrr b rrrrrrrr e e e et et e e e e e e
Sbjct 1392 TGTATCAGATCTAGAACCCTGCACTCACTCGCTITTCGCTTGTTCGCACCTGGTTCCATCT
1333

Query 594  TCCATAACGACGGGCGGTGTGTACAAAGAACAGGGACACATTCATCGCTTCTTAATGAGA
653

PEorrrrrrrrrrr et ert e e e ettt e et
Sbjct 1332 TCGATAACGACGGGCGGTGTGTACAAAGAACAGGGACATATTCATCGCTCCTTAATGAGG
1273
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Query 654 TAACGATTACTAACAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTTGATC
713

CEErrerrrrr rerrrrrrerrrrrrrerrrrrrer e rrrrr e
Sbjct 1272 CAACGATTACTAGCAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTCGATT
1213

Query 714 ACATTTATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGCGCGTGCAGCCCATACCTC

773

PEEEEEE e | R
Sbjct 1212 ACATTTACTTCTATAAAATATCTATTGTAACCACTGTAGTGCGCGTGCAGCCCATACCAT
1153

Query 774 CTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTTCTCGCTCCTGTCGAT
833

Sbjct 1152 CTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTTCTCGCTCCTGTCGAT
1093

Query 834 AT 835
Sbjct 1092 AT 1091
Phu luc 4: Két qua dinh danh dong 3R bing phwong phap giai trinh tw

A: Két qua giai trinh tu dong 3R (879 nucletide)

ATTTCACTAGATGTTTTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCTTT
AGTATTTAGTCTTAGATGAACACTGCCACCTCTTCACCGTGCATTACCGA
GCACAGCTACTCATAAACACGAACAAATGATTAAATACGGGACTATCAC
CCTCTATGGCACACCTTCTCAGATGTTTCTAAAATCATTTTATTCTTGACA
TCTTCTACTAAAAAAGTAGAATTACACTATTGGACTCTTCCCTGTTCACTC
GCCGCTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCCTTTATTCATAT
GCTTAATTCCGAGGAGTAATCATGTTCAAAGAACACTATTCAGGCACACA
CATTCATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATC
GTCAAGAGAACCAAACGATCCCTTGTGTGTGGTATCAATTATTATCATTA
AATTCTTTTTTATCTTTTTTGGTTTTTTTCTGTTTGATCCAGCTACAGGTTC
TCCTACAGCTGCCTTGTTACGACTTGTATCAGATCTAGAACCCTGCACTC
ACTCGCTTTCACTTGTTCGCACCTGGTTCCATCTTCGATAACGACGGGCG
GTGGGGACAAAGAACAGGGACACATTCATCGCTTCTTATTGAGATAACG
ATTACTAGCAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTT
GATCACATTTATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGGGCGTG
CAGCCCATACCTCCTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCC
GGCGCTTCTCGCTCCTGTCGATATCTAAAATCTTAAAAAAATTTAGAATC
CTAGGGATCTCACTACTTCG
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B: Ti 1é twong dong ciia dong 3R véi dong Kabatana sp. FJ843105.1

it Alignments O

Max = Total Query

Ident Accession
score score cover value

[[] Kabatana sp. GC-2009a small subunit ribosomal RNA gene, partial seque 756 756 93% 0.0 84% FJ843105.1

[C] Potaspora aequidens small subunit ribosomal RNA gene, partial sequenc 701 701 90% 0.0 83% KP404613.1

Potaspora morhaphis small subunit ribosomal RNA gene and internaltran 695 695 90% 0.0 83% EU534408.1

Spraquea sp. Sdu-2008 genes for small subunit ibosomal RNA, internal tr 632 632  93% 3e-177 81% AB623034.1

Microgemma sp. WWC-2015 18S ribosomal RNA gene and internaltransc 588 588 93% 7e-164 80% KJ865404.1

C: Két qua so sanh trinh ty ciia dong 3R véi dong Kabatana sp. FJ843105.1

Query 16 TTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCTTTAGTATTTAGTCTTAGATGAACAC
75

PEErrrr rerrerrr rrerrrerrrerrr et rrr e e e e
Sbjct 1913 TTCGGICGTCCTACTTATTCTCTATCGGTCTCTCGCT-GTATTTAGTCTTAGATGAACAT
1855

Query 76 TGCCACCTCTTCACCGTGCATTACCGAGCACAGCTACTCATA-AACA-CGA-AC-A-AAT
130

PEEEErrrrr e et rerert rrrrrrrrd N
Sbjct 1854 CACCACCTCTTCACCGTGCATTACCAAGCACAACTACTCATATCGCATCAATACAAGAAC
1795

Query 131  GA-TTAA-ATACGGGACTATCACCCTCTATGGCACACCTITCTCAGATGTTTICTA--A--A
184

e e e A e R R N
Sbjct 1794 AACATAATATATGGGACTATCACCCTCTATAGTATATCTTTCCAGATATTTCTACTATGA
1735

Query 185  --A-TCATTT-T-AT--T-C-TTGACATCTTCTACTAAAAAA-GT-AGAATTACACTATT
233

e e e e
Sbjct 1734 TTATTCTTGTATAATGATACTTTGACAACATCTA-AAATAAATTTCAGATTTACACTATT
1676

Query 234 GGACTCTTCCCTGTTCACTCGCCGCTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCC
293

Sbjct 1675 GGACTCTTCCCTGTTCACTCGCCGCTACTATGGGAATCACTGTTGTTTITCTTTTCCTTCC
1616

Query 294  TTTATTCATATGCTTAATTCCGAGGAGTAATCATGTTCA-A-AGAACACTATTCAGGCAC
351

PEEE rrrrrrrrrrrrr et rerrrer bl \ PEEEEEERErrrrnn
Sbjct 1615 TITAATCATATGCTTAATTCCAAGGAGTATCCGTGTTAGTATCTAACACTATTCAGGCAC
1556

Query 352  ACACATTCATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATCGTCAAG
411

1] LT T 11 PEE e o1 FEEEEEEE et |
Sbjct 1555 ACATGATCATAGTCGCTACTCTCATGCTTTTCGTATCCTGCAACGCCCTITCTTCGTCACG
1496

Query 412  AGAACCAAACGATCCCTTGTIGTGTGGTATCAATTATTATCATTAAATTCttttttatctt
471

PEEEEEEEEr e et e e rrnd N R R
Sbjct 1495 AGAACCAAACGATCCCTTGTGTGTGGTATC-------- TCCTT--TTTC-CTTGTAT-TG
1448
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Query 472 ttttggtttttttCTGTTTGATCCAGCTACAGGTTCTCCTACAGCTGCCTTGTTACGACT
531

Sbjct 1447 CTTT-G--TTTCT-TG-TTGATCCAGCTACAGGTTCTCCTACAGCTGCCTTGTTACGACT
1393

Query 532 TGTATCAGATCTAGAACCCTGCACTCACTCGCTTTCACTTGTTCGCACCTGGTTCCATCT
591

Sbjct 1392 TGTATCAGATCTAGAACCCTGCACTCACTCGCTTTCGCTTGTTCGCACCTGGTTCCATCT
1333

Query 592 TCGATAACGACGGGCGGTGGGGACAAAGAACAGGGACACATTCATCGCTTCTTATTGAGA
651

Frrrrreerrrrrrerrer o rrrrrreerrrrrrer rrrrrrrrrr rerr rr
Sbjct 1332 TCGATAACGACGGGCGGTGTGTACAAAGAACAGGGACATATTCATCGCTCCTTAATGAGG
1273

Query 652 TAACGATTACTAGCAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTTGATC
711

Sbjct 1272 CAACGATTACTAGCAATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTCGATT
1213

Query 712 ACATTTATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGGGCGTGCAGCCCATACCTC
771

PEEEEEE Trrt | Lo rerr et et rr el
Sbjct 1212 ACATTTACTTCTATAAAATATCTATTGTAACCACTGTAGTGCGCGTGCAGCCCATACCAT
1153

Query 772 CTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTTCTCGCTCCTGTCGAT
831

Sbjct 1152 CTAAGGGCATCACTGACCTIGTTCTITGCCCCTTCCTTCCGGCGCTTCTCGCTCCTGTCGAT
1093

Query 832 AT 833

[
Sbjct 1092 AT 1091

Phu luc 5: Két qua dinh danh dong 7R bing phwong phap giai trinh tw

A: Két qua giai trinh tu dong 7R (854 nucletide)

ATTTCACTAAATGTTTTCGGTCATCCTACTTCTTCTCTATCGGTCTCTCTTT
AGTATTTAGTCTTAGATGAACACTGCCACCTCTTCACCGTGCATTACCGAG
CACAGCTACTCATAAACACGAACAAATGATTAAATACGGGACTATCACCC
TCTATGGCACACCTTCTCAGATGTTTCTAAAATCATTTTATTCTTGACATCT
TCTACTAAAAAAGTAGAATTACACTATTGGACTCTTCCCTGTTCACTCGCC
GCTACTATGGGAATCCCTGTTGGTTTCTTTTCCTTCCTTTATTCATATGCTT
AATTCCGAGGAGTAATCATGTTCAAAGAACACTATTCAGGCACACACATT
CATCGTTTTGACTTATGTGCATTTCGCAAACTAATGCGCCCTTCATCGTCA
AGAGAACCAAACGATCCCTTGTGTGTGGTATCAATTATTATCATTAAATTC
TTTTTTATCTTTTTTGGTTTTTTTCTGTTTGATCCAGCTACAGGTTCTCCTAC
AGCTGCCTTGTTACGACTTGTATCAAATCTAGAACCCTGCACTCACTCGCT
TTCACTTGTTCGCACCTGGTTCCATCTTCGATAACGACGGGCGGTGTGTAC
AAAGAACAGGGACACATTCATCGCTTCTTAGTGAGATAACGATTACTAGC
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AATTCCTCGTTCCTGTGCACATTACAGTGCTCATTCCCTCTTGATCACATTT

ATTTCTTTTTTGTCTTTGTTGTGACCACTGTAGTGCGCGTGCAGCCCATACC
TCCTAAAGGCATCACTGACCTGTTCTTGCCCCTTCCTTCCGGCGCTTCTCG
CTCCTGTCGATATCTAAAATCTTAAAAAAATTTA

B: Ti I¢ twong dong ciia dong 7R véi dong Kabatana sp. JQ062989.1

i1 Alignments

Max ' Total Query
score score cover value

o

Ident  Accession

[ Kabatana sp. JS-2012 small subunit ibosomal RNA qene_partial sequenc 547 547  38% 1e-151 97% JQ062989.1

] Microsporidium sp. PET small subunit ivosomal RNA gene, partial sequer 514 514 95% 1e-141 79% GU124636.1

[ Microsporidia sp. GC-2010 small subunit ribosomal RNA gene, partial seq 490 490 40% 2e-134 92% (08684431

| Spraquea sp. MB2010 185 ribosomal RNA gene, parial sequence 475 475 38% 6e-130 93% JQB20238

| Spraquea sp. MB2011 188 ribosomal RNA qene, partial sequence 431 431 35% 1e-116 92% JO8202391

C: Két qua so sanh trinh tu ciia dong 7R véi dong Kabatana sp. JQ062989.1

Query
569

Sbjct
1246

Query
629

Sbjct
1186

Query
689

Sbjct
1126

Query
749

Sbjct
1066

Query
809

Sbjct
1006

Query

Sbjct

511

1305

570

1245

630

1185

690

1125

750

1065

810

1005

TACAGCTG-CCTTGTTACGACTTGTATCAAATCTAGAACCCTGCACTCACTCGCTTTCAC

CATTCATCGCTTCTTAGTGAGATAACGATTACTAGCAATTCCTCGTTCCTGTGCACATTA

PErrrrrrrrrrrrrrrr e e et et e e e e e e e e e
CATTCATCGCTTCTTAGTGAGATAACGATTACTAGCAATTCCTCGTTCCTGTGCACATTA

CAGTGCTCATTCCCTCTTGATCACATTTATTTCTTTTTTGTCTTTGTTGTGACCACTGTA

Prrrrrrrrrrerrrer reerrerrrerrr e b rrr e rer e
CAGTGCTCATTCCCTCTCGATCACATTTATTTSTGGTTTGTTTTITGTTGTGACCACTGTA

GTGCGCGTGCAGCCCATACCTCCTAAAGGCATCACTGACCTGTTCTTGCCCCTTCCTTCC

Prrrrrrrrrreerreer e et trr e e e e e e e e
GTGCGCGTGCAGCCCATACCATCTAAGGGCATCACTGACCTGTTCTTGCCCCTTCCTTCC
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Phu luc 6: Ti 1¢ nhiém (%) vi bao tir tring trén ca tra & cac tinh thu mau

Loai ca An Giang Can Tho Vinh Long
Ca huong 0 93,3+0,0 0
Ca gibng 92,65,5 78,7+4,9 88+9,0
Ca thit 66,6+28,3 77,7£10,2 51,1+19,2

Phu luc 7: Thoi gian (phat) va nong dd (%) gay bat hoat bao tir ciia ethanol

va formaline
, £ Nong dp (%)
Hoa chat 70 65 60 55 50 45 40
358 41 427 638 753 953 29,13
Ethanol 348 395 407 626 7,33 9,03 2858
328 365 382 591 693 873 28,18
343 6,08 1247 1395 156 17,33 3245
Formalin 333 593 1227 1383 154 1683 319
313 563 1202 1348 15 1653 31,5

Phu luc 8: Thoi gian (phit) va ndng dd (%) giy bat hoat bao tir ciia 4 loai

héa chat

Hoa chat Nﬁng dg (%)
0,7 0,6 0,5 0,4 0,3 0,2 0,1
6,42 7,12 12,22 15,63 17,18 18,08 40
Clorin 6,32 6,97 12,02 1551 16,98 17,58 39,45
6,12 6,67 11,77 15,16 16,58 17,28 39,05
742 10,25 15,58 17,7 19,35 22,33 32,25
lodine 7,32 10,1 15,38 17,58 19,15 21,83 31,7
7,12 98 15,13 17,23 18,75 21,53 31,3
1,58 5,33 7,08 10,62 12,3 15,45 17,75
Clorin dioxide 1,48 5,18 6,88 10,5 12,1 14,95 17,2
1,28 4,88 6,63 10,15 11,7 14,65 16,8
1,08 2,75 404 10,62 12,53 13,08 15,58
Oxy gia 1,05 2,57 4 10,5 12,33 12,58 15,03
1,03 2,33 405 10,15 11,93 12,28 14,63

Phu luc 9: Mt d9 té bao than (x 10° bao tir/ml) trong méi truwong L15

Giéng

Thoi gian nudi ciy (gio)

12

18

24

36

48
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Giéng nubi 1 7,3 7,2 7 7 6,5 6,5 6,4

Giéng nudi 2 7,2 7.1 6,7 6,7 6,5 6,3 6,3
Giéng nudi 3 7,3 7,1 6,8 6,5 6,5 6,5 6,5
Trung binh 727 713 683 673 6,50 6,43 6,40
PLC 006 006 015 025 0,00 012 0,10

Phu luc 10: Ti 1¢ (%) soi co phat trién/tong sb soi co' quan sat trong moi
trwong L15

Thoi gian nudi ciy (gio)

Giéng

0 6 12 18 24 36 48
Giéng nuoi 1 0 0 9,68 11,29 51,61 58,06 72,58
Giéng nuoi 2 0 0 9,52 12,70 57,14 63,49 71,43
Giéng nuoi 3 0 0 10,45 1194 52,24 62,69 70,15
Trung binh 0 0 9,88 11,98 53,66 61,41 71,39
DPLC 0 0 0,50 0,70 3,03 2,93 1,22

Phu luc 11: Ti 1¢ (%) té bao thin c& nhiém bao tir trong méi treong L15 (x
10°bao tir/ml)

Thoi gian nudi ciy (gio)

Giéng

0 2 4 6 8 10 12
Giéng nuoi 1 0 14,29 22,86 47,62 80,95 100 100
Giéng nuoi 2 0 9,09 23,64 65,45 80,00 100 100
Giéng nuoi 3 0 11,65 22,33 72,82 84,47 100 100
Trung binh 0 11,68 22,94 61,96 81,81 100,00 100,00
PLC 0 2,60 0,66 12,96 2,35 0,00 0,00

Phu luc 12: Ti 1¢ (%) soi co' nhiém bao tir cim nhiém trong méi trwong L15

Thoi gian nudi ciy (gio)

Giéng

0 2 4 6 8 10 12
Giéng nuoi 1 0 4,84 16,13 61,29 75,81 98,39 100
Giéng nuoi 2 0 6,85 19,18 57,53 84,93 95,89 100
Giéng nuodi 3 0 10,77 26,15 52,31 81,54 96,92 100
Trung binh 0 7,49 20,49 57,04 80,76 97,07 100,00
PLC 0 3,02 5,14 451 4,61 1,25 0,00
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Phu luc 13: Ti 1é (%) bao tir Kabatana sp. bi e ché béi albendazole va
fumagillin

Nong dd khang sinh (ng/ml)

Té bao

0 3 4 5
Albendazole
Té bao than 0,00 15,24 38,76 100,00
Té bao co 0,00 14,45 32,53 100,00
Fumagillin
Té bao than 0,00 19,29 26,45 96,16
Té bao co 0,00 11,53 34,31 97,87

Phu luc 14: So sanh thong ké thoi gian ciia cac nong do ethanol giy bit hoat bao tir

ANOVA
TG
Sum of Squares df Mean Square F Sig.
Between Groups 1432.767 6 238.794 2.493E3 .000
Within Groups 1.341 14 096
Total 1434.108 20

Post Hoc Tests
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Dependent Variable: TG

Multiple Comparisons

Mean Difference

95% Confidence Interval

(DNT () NT (1) Std. Error Sig. Lower Bound Upper Bound
LSD 1 2 -.45333 .25269 .094 -.9953 .0886
3 -.60667" .25269 .031 -1.1486 -.0647
4 -2.73667" .25269 .000 -3.2786 -2.1947
5 -3.81667" .25269 .000 -4.3586 -3.2747
6 -5.65000" .25269 .000 -6.1920 -5.1080
7 -25.18333" .25269 .000 -25.7253 -24.6414
2 1 .45333 .25269 .094 -.0886 .9953
3 -.15333 .25269 .554 -.6953 .3886
4 -2.28333" .25269 .000 -2.8253 -1.7414
5 -3.36333" .25269 .000 -3.9053 -2.8214
6 -5.19667" .25269 .000 -5.7386 -4.6547
7 -24.73000" .25269 .000 -25.2720 -24.1880
3 1 .60667" .25269 .031 .0647 1.1486
2 .15333 .25269 .554 -.3886 .6953
4 -2.13000" .25269 .000 -2.6720 -1.5880
5 -3.21000" .25269 .000 -3.7520 -2.6680
6 -5.04333" .25269 .000 -5.5853 -4.5014
7 -24.57667" .25269 .000 -25.1186 -24.0347
4 1 2.73667" .25269 .000 2.1947 3.2786
2 2.28333" .25269 .000 1.7414 2.8253
3 2.13000" .25269 .000 1.5880 2.6720
5 -1.08000" .25269 .001 -1.6220 -.5380
6 -2.91333" .25269 .000 -3.4553 -2.3714
7 -22.44667" .25269 .000 -22.9886 -21.9047
5 1 3.81667" .25269 .000 3.2747 4.3586
2 3.36333" .25269 .000 2.8214 3.9053
3 3.21000" .25269 .000 2.6680 3.7520
4 1.08000" .25269 .001 .5380 1.6220
6 -1.83333" .25269 .000 -2.3753 -1.2914
7 -21.36667" .25269 .000 -21.9086 -20.8247
6 1 5.65000" .25269 .000 5.1080 6.1920
2 5.19667" .25269 .000 4.6547 5.7386
3 5.04333" .25269 .000 4.5014 5.5853
4 2.91333" .25269 .000 2.3714 3.4553
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5 1.83333" .25269 .000 1.2914 2.3753
7 -19.53333" .25269 .000 -20.0753 -18.9914
7 1 25.18333" .25269 .000 24.6414 25.7253
2 24.73000" .25269 .000 24.1880 25.2720
3 24.57667" .25269 .000 24.0347 25.1186
4 22.44667" .25269 .000 21.9047 22.9886
5 21.36667" .25269 .000 20.8247 21.9086
6 19.53333" .25269 .000 18.9914 20.0753
*_ khac biét c6 y nghia & p:0,.05. . )
Phu luc 15: So sanh thong ké thoi gian cac nong do formalin giy bat hoat bao tir
ANOVA
TG
Sum of Squares df Mean Square F Sig.
Between Groups 1547.139 6 257.856 2.692E3 .000
Within Groups 1.341 14 096
Total 1548.480 20

Post Hoc Tests
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Dependent Variable: TG

Multiple Comparisons

Mean Difference (I-

95% Confidence Interval

(DTN )TN J) Std. Error | Sig. Lower Bound Upper Bound
Tukey 1 2 -2.58333" .25269 .000 -3.4462 -1.7205
HSD 3 -8.95667" .25269 .000 -9.8195 -8.0938

4 -10.45667" .25269 .000 -11.3195 -9.5938
5 -12.03667" .25269 .000 -12.8995 -11.1738
6 -13.60000" .25269 .000 -14.4628 -12.7372
7 -28.65333" .25269 .000 -29.5162 -27.7905
2 1 2.58333" .25269 .000 1.7205 3.4462
3 -6.37333" .25269 .000 -7.2362 -5.5105
4 -7.87333" .25269 .000 -8.7362 -7.0105
5 -9.45333" .25269 .000 -10.3162 -8.5905
6 -11.01667" .25269 .000 -11.8795 -10.1538
7 -26.07000" .25269 .000 -26.9328 -25.2072
3 1 8.95667" .25269 .000 8.0938 9.8195
2 6.37333" .25269 .000 5.5105 7.2362
4 -1.50000" .25269 .001 -2.3628 -.6372
5 -3.08000" .25269 .000 -3.9428 -2.2172
6 -4.64333" .25269 .000 -5.5062 -3.7805
7 -19.69667" .25269 .000 -20.5595 -18.8338
4 1 10.45667" .25269 .000 9.5938 11.3195
2 7.87333" .25269 .000 7.0105 8.7362
3 1.50000" .25269 .001 .6372 2.3628
5 -1.58000" .25269 .000 -2.4428 - 7172
6 -3.14333" .25269 .000 -4.0062 -2.2805
7 -18.19667" .25269 .000 -19.0595 -17.3338
5 1 12.03667" .25269 .000 11.1738 12.8995
2 9.45333" .25269 .000 8.5905 10.3162
3 3.08000" .25269 .000 2.2172 3.9428
4 1.58000" .25269 .000 172 2.4428
6 -1.56333" .25269 .000 -2.4262 -.7005
7 -16.61667" .25269 .000 -17.4795 -15.7538
6 1 13.60000" .25269 .000 12.7372 14.4628
2 11.01667" .25269 .000 10.1538 11.8795
3 4.64333" .25269 .000 3.7805 5.5062
4 3.14333" .25269 .000 2.2805 4.0062
5 1.56333" .25269 .000 .7005 2.4262
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7 -15.05333" .25269 .000 -15.9162 -14.1905
1 28.65333" .25269 .000 27.7905 29.5162
2 26.07000" .25269 .000 25.2072 26.9328
3 19.69667" .25269 .000 18.8338 20.5595
4 18.19667" .25269 .000 17.3338 19.0595
5 16.61667" .25269 .000 15.7538 17.4795
6 15.05333" .25269 .000 14.1905 15.9162
LSD 2 -2.58333" .25269 .000 -3.1253 -2.0414
3 -8.95667" .25269 .000 -9.4986 -8.4147
4 -10.45667" .25269 .000 -10.9986 -9.9147
5 -12.03667" .25269 .000 -12.5786 -11.4947
6 -13.60000" .25269 .000 -14.1420 -13.0580
7 -28.65333" .25269 .000 -29.1953 -28.1114
1 2.58333" .25269 .000 2.0414 3.1253
3 -6.37333" .25269 .000 -6.9153 -5.8314
4 -7.87333" .25269 .000 -8.4153 -7.3314
5 -9.45333" .25269 .000 -9.9953 -8.9114
6 -11.01667" .25269 .000 -11.5586 -10.4747
7 -26.07000" .25269 .000 -26.6120 -25.5280
1 8.95667" .25269 .000 8.4147 9.4986
2 6.37333" .25269 .000 5.8314 6.9153
4 -1.50000" .25269 .000 -2.0420 -.9580
5 -3.08000" .25269 .000 -3.6220 -2.5380
6 -4.64333" .25269 .000 -5.1853 -4.1014
7 -19.69667" .25269 .000 -20.2386 -19.1547
1 10.45667" .25269 .000 9.9147 10.9986
2 7.87333" .25269 .000 7.3314 8.4153
3 1.50000" .25269 .000 .9580 2.0420
5 -1.58000" .25269 .000 -2.1220 -1.0380
6 -3.14333" .25269 .000 -3.6853 -2.6014
7 -18.19667" .25269 .000 -18.7386 -17.6547
1 12.03667" .25269 .000 11.4947 12.5786
2 9.45333" .25269 .000 8.9114 9.9953
3 3.08000" .25269 .000 2.5380 3.6220
4 1.58000" .25269 .000 1.0380 2.1220
6 -1.56333" .25269 .000 -2.1053 -1.0214
7 -16.61667" .25269 .000 -17.1586 -16.0747
1 13.60000" .25269 .000 13.0580 14.1420
2 11.01667" .25269 .000 10.4747 11.5586
3 4.64333" .25269 .000 4.1014 5.1853
4 3.14333" .25269 .000 2.6014 3.6853
5 1.56333" .25269 .000 1.0214 2.1053
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7 -15.05333" .25269 .000 -15.5953 -14.5114
7 1 28.65333" .25269 .000 28.1114 29.1953
2 26.07000" .25269 .000 25.5280 26.6120
3 19.69667" .25269 .000 19.1547 20.2386
4 18.19667" .25269 .000 17.6547 18.7386
5 16.61667" .25269 .000 16.0747 17.1586
6 15.05333" .25269 .000 145114 15.5953

*, khac biét c6 y nghia ¢ p=0.05.

Phu luc 16: So sanh thong ké thoi gian ciia cac ndng dd clorin gay bit hoat bao tir

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 2243.524 6 373.921 3.904E3 .000
Within Groups 1.341 14 096
Total 2244.865 20

Post Hoc Tests
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Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -.633" .253 .025 -1.18 -.09
3 -5.717" .253 .000 -6.26 -5.17
4 -9.147" .253 .000 -9.69 -8.60
5 -10.627" .253 .000 -11.17 -10.08
6 -11.360" .253 .000 -11.90 -10.82
7 -33.213" .253 .000 -33.76 -32.67

2 1 633" .253 .025 .09 1.18
3 -5.083" .253 .000 -5.63 -4.54
4 -8.513" .253 .000 -9.06 -7.97
5 -9.993" .253 .000 -10.54 -9.45
6 -10.727" .253 .000 -11.27 -10.18
7 -32.580" .253 .000 -33.12 -32.04

3 1 5.717" .253 .000 5.17 6.26
2 5.083" .253 .000 4.54 5.63
4 -3.430" .253 .000 -3.97 -2.89
5 -4.910" .253 .000 -5.45 -4.37
6 -5.643" .253 .000 -6.19 -5.10
7 -27.497" .253 .000 -28.04 -26.95

4 1 9.147" .253 .000 8.60 9.69
2 8.513" .253 .000 7.97 9.06
3 3.430" .253 .000 2.89 3.97
5 -1.480" .253 .000 -2.02 -.94
6 -2.213" .253 .000 -2.76 -1.67
7 -24.067" .253 .000 -24.61 -23.52

5 1 10.627" .253 .000 10.08 11.17
2 9.993" .253 .000 9.45 10.54
3 4.910" .253 .000 4.37 5.45
4 1.480" .253 .000 .94 2.02
6 733" .253 .012 -1.28 -.19
7 -22.587" .253 .000 -23.13 -22.04

6 1 11.360" .253 .000 10.82 11.90
2 10.727* .253 .000 10.18 11.27
3 5.643" .253 .000 5.10 6.19
4 2.213" .253 .000 1.67 2.76
5 733" .253 .012 19 1.28
7 -21.853" .253 .000 -22.40 -21.31

7 1 33.213" .253 .000 32.67 33.76
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2 32.580" .253 .000 32.04 33.12
3 27.497" .253 .000 26.95 28.04
4 24.067" .253 .000 23.52 24.61
5 22.587" .253 .000 22.04 23.13
6 21.853" .253 .000 21.31 22.40
*, khac biét c6 y nghia & p=0,.05. . .
Phu luc 17: So sanh thong ké thoi gian cia cac nong dg iodine gay bat hoat bao tir
ANOVA
tg
Sum of Squares df Mean Square F Sig.
Between Groups 1167.760 6 194.627 2.032E3 .000
Within Groups 1.341 14 096
Total 1169.101 20

Post Hoc Tests
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Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -2.763" .253 .000 -3.31 -2.22
3 -8.077" .253 .000 -8.62 -7.53
4 -10.217" .253 .000 -10.76 -9.67
5 -11.797" .253 .000 -12.34 -11.25
6 -14.610" .253 .000 -15.15 -14.07
7 -24.463" .253 .000 -25.01 -23.92

2 1 2.763" .253 .000 2.22 3.31
3 -5.313" .253 .000 -5.86 -4.77
4 -7.453" .253 .000 -8.00 -6.91
5 -9.033" .253 .000 -9.58 -8.49
6 -11.847" .253 .000 -12.39 -11.30
7 -21.700" .253 .000 -22.24 -21.16

3 1 8.077 .253 .000 7.53 8.62
2 5.313" .253 .000 4.77 5.86
4 -2.140" .253 .000 -2.68 -1.60
5 -3.720" .253 .000 -4.26 -3.18
6 -6.533" .253 .000 -7.08 -5.99
7 -16.387" .253 .000 -16.93 -15.84

4 1 10.217" .253 .000 9.67 10.76
2 7.453" .253 .000 6.91 8.00
3 2.140" .253 .000 1.60 2.68
5 -1.580" .253 .000 -2.12 -1.04
6 -4.393" .253 .000 -4.94 -3.85
7 -14.247" .253 .000 -14.79 -13.70

5 1 11.797" .253 .000 11.25 12.34
2 9.033" .253 .000 8.49 9.58
3 3.720" .253 .000 3.18 4.26
4 1.580" .253 .000 1.04 212
6 -2.813" .253 .000 -3.36 -2.27
7 -12.667" .253 .000 -13.21 -12.12

6 1 14.610" .253 .000 14.07 15.15
2 11.847" .253 .000 11.30 12.39
3 6.533" .253 .000 5.99 7.08
4 4.393" .253 .000 3.85 4.94
5 2.813" .253 .000 2.27 3.36
7 -9.853" .253 .000 -10.40 -9.31

7 1 24.463" .253 .000 23.92 25.01
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2
3
4
5
6

21.700"
16.387"
14.247*
12.667"

9.853"

.253
.253
.253
.253
.253

.000
.000
.000
.000
.000

21.16
15.84
13.70
12.12

9.31

22.24
16.93
14.79
13.21
10.40

*, khac biét c6 y nghia ¢ p=0.05.

Phu luc 18: So sanh thong ké thoi gian c4c nong d9 clorin dioxide giy bat hoat bao tir

ANOVA
tg
Sum of Squares df Mean Square F Sig.
Between Groups 564.829 6 94.138 982.848 .000
Within Groups 1.341 14 096
Total 566.170 20

Post Hoc Tests
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Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -3.683" .253 .000 -4.23 -3.14
3 -5.417" .253 .000 -5.96 -4.87
4 -8.977" .253 .000 -9.52 -8.43
5 -10.587" .253 .000 -11.13 -10.04
6 -13.570" .253 .000 -14.11 -13.03
7 -15.803" .253 .000 -16.35 -15.26

2 1 3.683" .253 .000 3.14 4.23
3 -1.733" .253 .000 -2.28 -1.19
4 -5.293" .253 .000 -5.84 -4.75
5 -6.903" .253 .000 -7.45 -6.36
6 -9.887" .253 .000 -10.43 -9.34
7 -12.120" .253 .000 -12.66 -11.58

3 1 5.417" .253 .000 4.87 5.96
2 1.733" .253 .000 1.19 2.28
4 -3.560" .253 .000 -4.10 -3.02
5 -5.170" .253 .000 -5.71 -4.63
6 -8.153" .253 .000 -8.70 -7.61
7 -10.387" .253 .000 -10.93 -9.84

4 1 8.977" .253 .000 8.43 9.52
2 5.293" .253 .000 4.75 5.84
3 3.560" .253 .000 3.02 4.10
5 -1.610" .253 .000 -2.15 -1.07
6 -4.593" .253 .000 -5.14 -4.05
7 -6.827" .253 .000 -7.37 -6.28

5 1 10.587" .253 .000 10.04 11.13
2 6.903" .253 .000 6.36 7.45
3 5.170" .253 .000 4.63 5.71
4 1.610" .253 .000 1.07 2.15
6 -2.983" .253 .000 -3.53 -2.44
7 -5.217" .253 .000 -5.76 -4.67

6 1 13.570" .253 .000 13.03 1411
2 9.887" .253 .000 9.34 10.43
3 8.153" .253 .000 7.61 8.70
4 4.593" .253 .000 4.05 5.14
5 2.983" .253 .000 2.44 3.53
7 -2.233" .253 .000 -2.78 -1.69

7 1 15.803" .253 .000 15.26 16.35
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12.120"
10.387"
6.827"
5.217"
2.233"

.253
.253
.253
.253
.253

.000
.000
.000
.000
.000

11.58
9.84
6.28
4.67
1.69

12.66
10.93
7.37
5.76
2.78

*, khac biét c6 y nghia ¢ p=0.05.
Phu luc 19: So sanh thong ké thoi gian cac nong dd hydrogen peroxide giy bat hoat bao tir

ANOVA
tg
Sum of Squares df Mean Square F Sig.
Between Groups 667.680 6 111.280 1.162E3 .000
Within Groups 1.341 14 096
Total 669.021 20

Post Hoc Tests
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Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -.603" .253 .032 -1.15 -.06
3 -1.087" .253 .001 -1.63 -.54
4 -9.477" .253 .000 -10.02 -8.93
5 -11.317" .253 .000 -11.86 -10.77
6 -11.700" .253 .000 -12.24 -11.16
7 -14.133" .253 .000 -14.68 -13.59

2 1 .603" .253 .032 .06 1.15
3 -.483 .253 .076 -1.03 .06
4 -8.873" .253 .000 -9.42 -8.33
5 -10.713" .253 .000 -11.26 -10.17
6 -11.097" .253 .000 -11.64 -10.55
7 -13.530" .253 .000 -14.07 -12.99

3 1 1.087" .253 .001 .54 1.63
2 483 .253 .076 -.06 1.03
4 -8.390" .253 .000 -8.93 -7.85
5 -10.230" .253 .000 -10.77 -9.69
6 -10.613" .253 .000 -11.16 -10.07
7 -13.047" .253 .000 -13.59 -12.50

4 1 9.477" .253 .000 8.93 10.02
2 8.873" .253 .000 8.33 9.42
3 8.390" .253 .000 7.85 8.93
5 -1.840" .253 .000 -2.38 -1.30
6 -2.223" .253 .000 -2.77 -1.68
7 -4.657" .253 .000 -5.20 -4.11

5 1 11.317" .253 .000 10.77 11.86
2 10.713" .253 .000 10.17 11.26
3 10.230" .253 .000 9.69 10.77
4 1.840" .253 .000 1.30 2.38
6 -.383 .253 152 -93 .16
7 -2.817" .253 .000 -3.36 -2.27

6 1 11.700" .253 .000 11.16 12.24
2 11.097" .253 .000 10.55 11.64
3 10.613" .253 .000 10.07 11.16
4 2.223" .253 .000 1.68 2.77
5 .383 .253 152 -.16 .93
7 -2.433" .253 .000 -2.98 -1.89

7 1 14.133" .253 .000 13.59 14.68
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3
4
5
6

13.530"
13.047"
4.657"
2.817"
2.433"

.253
.253
.253
.253
.253

.000
.000
.000
.000
.000

12.99
12.50
411
2.27
1.89

14.07
13.59]
5.20
3.36
2.98

*. khac biét co y nghia ¢ p=0.05.

Phu luc 20: Thoi gian va nong dd giy bit hoat vi bao tir ciia albendazole, fumagillin va

TNP-470
% Nong d (ng/ml)
Hoa chat 5 4 3 2 1 05 01
3,33 3,67 3,25 5,62 6,75 7,5 12,25
Albendazole 3,23 3,52 3,05 55 6,55 7 11,7
3,03 3,22 2,8 5,15 6,15 6,7 11,3
4,17 5,58 575 5,33 7,25 12,42 14,17
Fumagillin 4,07 543 5,55 521 7,05 11,92 13,62
3,87 513 53 4,86 6,65 11,62 13,22
55 5,75 6,5 7,25 7,75 9,33 14,25
TNP-70 54 5,6 6,3 7,13 7,55 8,83 13,7
5,2 53 6,05 6,78 7,15 8,53 13,3
Phu luc 21: So sanh thong ké thoi gian ciia cac nong d albendazole gay bat hoat bao tir
ANOVA
tg
Sum of Squares df Mean Square F Sig.
Between Groups 172.416 6 28.736 300.018 .000
Within Groups 1.341 14 096
Total 173.757 20
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Post Hoc Tests
Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -.27333 .25269 .298 -.8153 .2686
3 16333 .25269 .528 -.3786 .7053
4 -2.22667" .25269 .000 -2.7686 -1.6847
5 -3.28667" .25269 .000 -3.8286 -2.7447
6 -3.87000" .25269 .000 -4.4120 -3.3280
7 -8.55333" .25269 .000 -9.0953 -8.0114

2 1 27333 .25269 .298 -.2686 .8153
3 43667 .25269 .106 -.1053 .9786
4 -1.95333" .25269 .000 -2.4953 -1.4114
5 -3.01333" .25269 .000 -3.5553 -2.4714
6 -3.59667" .25269 .000 -4.1386 -3.0547
7 -8.28000" .25269 .000 -8.8220 -7.7380

3 1 -.16333 .25269 .528 -.7053 .3786
2 -.43667 .25269 .106 -.9786 .1053
4 -2.39000" .25269 .000 -2.9320 -1.8480
5 -3.45000" .25269 .000 -3.9920 -2.9080
6 -4.03333" .25269 .000 -4.5753 -3.4914
7 -8.71667" .25269 .000 -9.2586 -8.1747

4 1 2.22667" .25269 .000 1.6847 2.7686
2 1.95333" .25269 .000 14114 2.4953
3 2.39000" .25269 .000 1.8480 2.9320
5 -1.06000" .25269 .001 -1.6020 -.5180
6 -1.64333" .25269 .000 -2.1853 -1.1014
7 -6.32667" .25269 .000 -6.8686 -5.7847

5 1 3.28667" .25269 .000 2.7447 3.8286
2 3.01333" .25269 .000 24714 3.5553
3 3.45000" .25269 .000 2.9080 3.9920
4 1.06000" .25269 .001 .5180 1.6020
6 -.58333" .25269 .037 -1.1253 -.0414
7 -5.26667" .25269 .000 -5.8086 -4.7247

6 1 3.87000" .25269 .000 3.3280 4.4120
2 3.59667" .25269 .000 3.0547 4.1386
3 4.03333" .25269 .000 3.4914 4.5753
4 1.64333" .25269 .000 1.1014 2.1853
5 .58333" .25269 .037 .0414 1.1253
7 -4.68333" .25269 .000 -5.2253 -4.1414

169




oo OB W N

8.55333"
8.28000"
8.71667"
6.32667"
5.26667"
4.68333"

.25269
.25269
.25269
.25269
.25269
.25269

.000
.000
.000
.000
.000
.000

8.0114
7.7380
8.1747
5.7847
4.7247
41414

9.0953
8.8220
9.2586
6.8686)
5.8086
5.2253

*, khac biét c6 y nghia ¢ p=0.05.
Phu luc 22: So sanh thong ké thoi gian ciia cac nong dé fumagillin giy bat hoat bao tir

ANOVA
tg
Sum of Squares df Mean Square F Sig.
Between Groups 253.251 6 42.208 440.677 .000
Within Groups 1.341 14 096
Total 254.592 20

Post Hoc Tests
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Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -1.34333" .25269 .000 -1.8853 -.8014
3 -1.49667" .25269 .000 -2.0386 -.9547
4 -1.09667" .25269 .001 -1.6386 -.5547
5 -2.94667" .25269 .000 -3.4886 -2.4047
6 -7.95000" .25269 .000 -8.4920 -7.4080
7 -9.63333" .25269 .000 -10.1753 -9.0914

2 1 1.34333" .25269 .000 .8014 1.8853
3 -.15333 .25269 .554 -.6953 .3886
4 .24667 .25269 .346 -.2953 .7886
5 -1.60333" .25269 .000 -2.1453 -1.0614
6 -6.60667" .25269 .000 -7.1486 -6.0647
7 -8.29000" .25269 .000 -8.8320 -7.7480

3 1 1.49667" .25269 .000 .9547 2.0386
2 .15333 .25269 .554 -.3886 .6953
4 .40000 .25269 136 -.1420 .9420
5 -1.45000" .25269 .000 -1.9920 -.9080
6 -6.45333" .25269 .000 -6.9953 -5.9114
7 -8.13667" .25269 .000 -8.6786 -7.5947

4 1 1.09667" .25269 .001 .5547 1.6386
2 -.24667 .25269 .346 -.7886 .2953
3 -.40000 .25269 .136 -.9420 1420
5 -1.85000" .25269 .000 -2.3920 -1.3080
6 -6.85333" .25269 .000 -7.3953 -6.3114
7 -8.53667" .25269 .000 -9.0786 -7.9947

5 1 2.94667" .25269 .000 2.4047 3.4886
2 1.60333" .25269 .000 1.0614 2.1453
3 1.45000" .25269 .000 .9080 1.9920
4 1.85000" .25269 .000 1.3080 2.3920
6 -5.00333" .25269 .000 -5.5453 -4.4614
7 -6.68667" .25269 .000 -7.2286 -6.1447

6 1 7.95000" .25269 .000 7.4080 8.4920
2 6.60667" .25269 .000 6.0647 7.1486
3 6.45333" .25269 .000 5.9114 6.9953
4 6.85333" .25269 .000 6.3114 7.3953
5 5.00333" .25269 .000 44614 5.5453
7 -1.68333" .25269 .000 -2.2253 -1.1414

7 1 9.63333" .25269 .000 9.0914 10.1753
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4
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6

8.29000"
8.13667"
8.53667"
6.68667"
1.68333"

.25269
.25269
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.25269
.25269
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.000
.000
.000
.000

7.7480
7.5947
7.9947
6.1447
1.1414

8.8320
8.6786
9.0786
7.2286
2.2253

*, khac biét c6 y nghia ¢ p=0.05.
Phu luc 23: So sanh thong ké thoi gian ciia cac ndng dd TNP-70gay bat hoat bao tir

ANOVA
tg
Sum of Squares df Mean Square F Sig.
Between Groups 151.620 6 25.270 263.832 .000
Within Groups 1.341 14 096
Total 152.961 20

Post Hoc Tests
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Multiple Comparisons

tg
LSD
Mean Difference (I- 95% Confidence Interval

() nt (J) nt J) Std. Error Sig. Lower Bound Upper Bound

1 2 -.18333 .25269 .480 -.7253 .3586
3 -.91667" .25269 .003 -1.4586 -.3747
4 -1.68667" .25269 .000 -2.2286 -1.1447
5 -2.11667" .25269 .000 -2.6586 -1.5747
6 -3.53000" .25269 .000 -4.0720 -2.9880
7 -8.38333" .25269 .000 -8.9253 -7.8414

2 1 .18333 .25269 .480 -.3586 7253
3 -.73333" .25269 .012 -1.2753 -.1914
4 -1.50333" .25269 .000 -2.0453 -.9614
5 -1.93333" .25269 .000 -2.4753 -1.3914
6 -3.34667" .25269 .000 -3.8886 -2.8047
7 -8.20000" .25269 .000 -8.7420 -7.6580

3 1 .91667" .25269 .003 3747 1.4586
2 .73333" .25269 .012 1914 1.2753
4 -.77000" .25269 .009 -1.3120 -.2280
5 -1.20000" .25269 .000 -1.7420 -.6580
6 -2.61333" .25269 .000 -3.1553 -2.0714
7 -7.46667" .25269 .000 -8.0086 -6.9247

4 1 1.68667" .25269 .000 1.1447 2.2286
2 1.50333" .25269 .000 .9614 2.0453
3 .77000" .25269 .009 .2280 1.3120
5 -.43000 .25269 JA11 -.9720 1120
6 -1.84333" .25269 .000 -2.3853 -1.3014
7 -6.69667" .25269 .000 -7.2386 -6.1547

5 1 2.11667" .25269 .000 1.5747 2.6586)
2 1.93333" .25269 .000 1.3914 2.4753
3 1.20000" .25269 .000 .6580 1.7420
4 43000 .25269 A11 -.1120 .9720
6 -1.41333" .25269 .000 -1.9553 -.8714
7 -6.26667" .25269 .000 -6.8086 -5.7247

6 1 3.53000" .25269 .000 2.9880 4.0720
2 3.34667" .25269 .000 2.8047 3.8886
3 2.61333" .25269 .000 2.0714 3.1553
4 1.84333" .25269 .000 1.3014 2.3853
5 1.41333" .25269 .000 8714 1.9553
7 -4.85333" .25269 .000 -5.3953 -4.3114

7 1 8.38333" .25269 .000 7.8414 8.9253

173




2
3
4
5
6

8.20000"
7.46667"
6.69667"
6.26667"
4.85333"

.25269
.25269
.25269
.25269
.25269

.000
.000
.000
.000
.000

7.6580
6.9247
6.1547
5.7247
43114

8.7420
8.0086
7.2386
6.8086)
5.3953

*. khac biét co y nghia ¢ p=0.05.
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