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TOM TAT

Muc tiéu ctia nghién ctru nham phan 1ap va xac dinh ndng do e ché tdi thiéu (MIC) cia cac loai
khang sinh halquinol, chlortetracycline, oxytetracycline, doxycycline va paromomycin sulfate dbi
voi Balantidium coli (B. coli). Trong nghién ctru nay, 20 ching B. coli da duoc phan 1ap thanh cong.
Theo d&i qua trinh nudi cdy cho théy o thoi diém 24 gior (g) sau nudi cay, s6 lugng B. coli tang 1én dat
dmh (CPM=4,81+0,52 log ), va tlep sau d6 giam dan vao lic 48g (CPM =4,14+0,61 log ) sau nudi
cay (P<0,05). S6 lugng B. coli khi bat dau dua vao moi tru:orng nuoi cay dat CPM=3,9+0,25 log10 Va
tang c6 y nghia (P<0,05) dat cao hon 1,0 log sau 24g. O cac thoi diém sau do, B. coli giam dan s6
lwong va suy tan nhanh chong dé két thiic sy song hoan toan & 216g. Thir nghiém cac loai khang sinh
dé tc ché B. coli cho két qua nhu sau: ndong do trc ché t6i thiéu (MIC) clia paromomycin 13 0,01 mg/
ml, tlep dén 1a halquinol (0,2 mg/ml), doxycycline (2,81 mg/ml) va oxytetracychne (3,06 rng/rnl)
riéng ddi v6i chlortetracycline, trong nghién ctru ndy chua xac dinh dwoc nong do tre ché tdi thiéu
(MIC) dbi voi B. coli, mic du thir nghiém c6 3 lan 13p lai véi liéu cao (50 mg/ml). Py 1a nghién ciru
dau tién xac dinh dugc duong cong sinh trudng cua B. coli theo phuong phap nudi cay ho va xac dinh
ndng do tre ché tdi thiéu (MIC) cta cac khang sinh nghién ctru dbi véi B. coli.

Twr khoa: Balantidium coli, heo cai sita, MIC, khang sinh.

Isolating and identifying the minimum inhibitory concentration
of some antibiotics against Balantidium coli

Do Tien Duy, Duong Tien Mai, Ta Kieu Trinh

SUMMARY

The objective of the study wasto isolate and to determine the minimum inhibitory concentration
(MIC) of halquinol, chlortetracycline, oxytetracycline, doxycycline and paromomycin sulfate for
Balantidium coli (B. coli). In this study, 20 isolates of B. coliwere successfully isolated. Observing
the bacteria culture process indicated that at 24 hours (h) after culture, the number of B. coli
increased to a peak (CPM = 4.81 + 0.52 log, ), and then gradually decreased at 48 h (CPM =
4.14 + 0.61 log, ) post culture (P <0.05). The number of B. coli at the beginning of inoculation to
the culture media reached CPM = 3.9 + 0.25 log,, and significantly increased (P <0.05) higher
than 1.0 log after 24 hours. At later time-points, B. colinumber gradually decreased and rapidly
declined to terminate life cycle at 216 hours. Testing the inhibition of antibiotics for isolated
B. coli strains showed that the MIC of paromomycin was (0.01 mg/ml), followed by halquinol
(0.2 mg/ml), doxycycline (2.81 mg/ml) and oxytetracycline (3.06 mg/ml). Especially, the MIC of
chlortetracycline for B. coliin this study was not determined, although the trial had 3 replications
at high concentration (50 mg/ml). This is the first success in finding the growth curve of B. coli
in artificial medium culture and determining the minimum inhibitory concentration (MIC) of the
investigated antibiotics for B. coli.

Keywords: Balantidium coli, weaned piglet, MIC, antibiotics.
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I. PAT VAN PE

Balantidium coli (B. coli) 1a mot loai
nguyén sinh dong vat dang don bao, tén goi
khac la trung 16ng va la nguyén nhéan gay bénh
balantidiasis. B. coli sébng ky sinh & duong
tiéu hoa cua heo va co thé gay bénh khi co
diéu kién thuan loi (Headley va ctv., 2008).
Bénh xay ra pho bién ¢ cac ving nhiét déi va
can nhiét doi, nhét 1a cac nude cd nganh chan
nudi heo dang phat trién véi diéu kién vé sinh
chan nuodi kém (Schuster va Ramirez-Avila,
2008). B. coli ton tai dudi 2 dang hinh thai
la trophozoite va dang cyst, trong do cyst la
dang gy nhiém chinh trén dong vat (Barbosa
va ctv., 2015). Biéu hién 1am sang trén heo 1a
tiéu chay phan xam den hay xdm xanh. Dang
trophozoite ctia B. coli ¢6 thé xdm nhiém vao
mo bach huyét cua vat cha dé di dén céc co
quan ndi tang khac cua co thé (Nilles-Bije va
ctv., 2010; Duong Tiéu Mai va ctv., 2015).

B. coli khong thuong xuyén dugc phén lap
thanh cong va nhiéu nghién ctu trude day cho
rang phan lap don bao nay gip khé khan do diéu
kién méi truong nhan tao chua toi hao (Schuster
va Ramirez-Avila, 2008; Barbosa va ctv., 2015).
Moi truong Pavlova gdm c6 tinh bot gao, huyét
thanh nhau thai bo (FBS), chiét xuat nAm men,
mot s6 loai mudi (Na,HPO,, KH,PO, va NaCl),
va c6 bd sung khang sinh dugc nghién ctru va
cho két qua B. coli phat trién nhanh va kéo dai
su song hon cac mdi trudng duge nghién ctu
trude d6. Kha nang kéo dai su song cua B. coli
nudi cdy trén moi truong nhan tao thuong tir
1 tuan dén 24 thang, tiy theo viéc cay chuyén
hodc bd sung tiép dudng chat cho su sdng cua
don bao nay (Barbosa va ctv., 2015). Nilles-Bije
va ctv. (2010) st dung moi truong phan 1ap bao
g6m dung dich Ringer, huyét thanh ngya (10%)
va tinh bot gao cho két qua duy tri sy song
clia B. coli dén 48 gid (g) & diéu kién khong
cay chuyén (nudi kin), nhung & diéu kién cay
chuyén (nuéi ho) cho thiy sy séng cua B. coli
duogc duy tri dén 14 ngay.

Bénh do B. coli khong gay thanh 6 dich 16n
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trén heo, thuong ¢ thé can 1am sang hay gay tiéu
chay kéo dai lam heo giam tang trong, do do
anh huéng dén ning suat chan nudi (Schuster
va Ramirez, 2008). Tuy nhién, cac nghién ctru
gan day ¢ nudc ta da cho thay B. coli rat phd
bién & ca bénh tiéu chay trén heo sau cai sita va
gy bénh ning nhat 1a & cac ca bénh c6 cuong
d6 nhiém CPG>3000 (Duong Tiéu Mai va ctv.,
2015; B4 Tién Duy va ctv., 2019). Thuc té, chua
c6 nhiéu cong trinh nghién ctru hé thong cong
bd két qua vé hiéu qua @c ché cua khang sinh
hay héa chat nao dbi voi B. coli trong diéu kién
in vitro va in vivo, cling nhu viéc xac dinh lidu
trc ché ti thiéu ciia khang sinh (mg dung trong
diéu tri va phong bénh do B. coli. Viéc tim ra
loai khang sinh hitu hiéu v6i nong do tc ché tbi
thiéu cho B. coli qua nghién ctru nay 1a thuc sy
quan trong va can thiét cho cac tng dung phong
tri bénh trén thuc té. Chinh vi vay, muc dich cua
nghién ciru nay 1a budc dau phan 1ap B. coli trén
moi truong nhan tao dé tir d6 xéc dinh néng do
trc ché tdi thiéu cua mot s khang sinh ddi véi
mam bénh nay.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. B6 tri nghién ciru

20 mau phan heo sau cai sira c6 triéu chimg
tiéu chay dic trung duoc thu thap tur cac trai
chin nuoi & cac tinh/thanh phia Nam. Mau phan
sau khi thu thap dugc soi tuoi va xét nghiém xac
dinh B. coli bdi PCR. 20 gbc B. coli nudi ciy
thanh cong dugc theo ddi vong sinh trudng qua
cac mdc thoi gian 0, 24, 48, 72, 96, 120, 144,
168, 192 va 216g. O cac mdc thoi gian, dich
nudi cdy duoc xac dinh s lwong B. coli (Cyst
per milliliter (CPM), budng dém Mc Master).
Chon mét gbc B. coli dd phan 1ap thanh cong,
cdy chuyén, dinh ham luong va giai trinh tu
dé cho thi nghiém xac dinh nong do tc ché tbi
thiéu (MIC) véi mot sb loai khang sinh thong
dung (Halquinol 100%, oxytetracycline 98%,
doxycycline 90%, chlortetracycline 100%,
paromomycin sulfate 20%).

2.2. Phuong phap nghién ciru
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2.2.1. Xdc dinh s6 lwong B. coli trong mdu phén

Téng s6 20 mau phéan dugc soi tuoi theo cach
thuong quy ¢ kinh hién vi va két qua duong tinh véi
B. coli duoc st dung cho phan 1ap. Tét ca cac gbe B.
coli ndy ciing duoc xac dinh lai bang k¥ thuat PCR
(mo ta & myc 2.2.2); sau do, chon mot géc tr ca
bénh tiéu chay dic trung nhét dé xac dinh sd lugng
B. colitrén 1 gram phan (cyst per gram: CPG), sau
d6 phan lap cho thi nghiém xéac dinh hiéu qua trc ché
va nong do MIC ciia mot s6 loai khang sinh; CPG
can dat duoc cua gdc B. coli nay >3000. Xac dinh
s6 luong B. coli qua budng dém Mc Master (Duong
Tiéu Mai va ctv., 2015). Lay 1g phan cho vao mot
bng falcon c6 chira 15ml formaline 10%, khudy déu
va loc bé can. Sau d6 thém nudce sach vao cho du
50ml, khudy déu va cho vao dng ly tim va ly tim
& 200 vong/2 phut. Loai bo phan nudc bén trén va
tiép tuc cho nude vao du 50ml rdi dem ly tam, thuc
hién lién tuc khoang 7-10 lan hodc cho dén khi phﬁn
nude ndi sau khi ly tim trong sudt thi d6 bo phan
nude, thém nude sach vao di 15 ml. Sau d6 huat
dung dich cho 1én budng dém Mc Master, dém s6
lwong B. coli trong budng va tinh toan sb luong theo
cong thurc.

2.2.2. Phan lap, PCR va gidi trinh tw

Toéng cong 20 gbc B. coli duge phan lap
trong moi truong nudi cdy nhan tao Pavlova
(Barbosa va ctv., 2015). Kiém tra sy nhan 1én
ctia B. coli & cac mbc thoi gian 0, 24, 48, 72, 96,
120, 144, 168, 192 va 216g. Xac dinh sb lugng
B. coli trong dich nuéi cdy (CPM) ¢ cac mbc
thoi gian trén boi budng dém Mc Master theo
phuong phap dugc md ta tr mot nghién ciru
trudc day (Anh va ctv., 2017).

Két qua chu ky sinh truong ctia 20 gbe B. coli

lam tién d& cho bd tri méc thoi gian theo dbi hidu
qua trc ché cua khang sinh. Géc dugc chon lam
MIC sé& duoc dinh sb lugng B. coli va dong thoi
gidi trinh tw. Dich nudi cdy thudn s& dugc chay
PCR doan gen 18s rRNA voi cap mdi dic hiéu
F: 5-ACCTGGTTGATCCTGCCAGT-3’ va R:
5’-TGATCCTTCTGCAGGTTCACCTAC-3’,
kich thudc san pham 1543bp (Nilles-Bije va
Rivera, 2010). Thanh phin phan tng va quy
trinh nhiét dugc tham khao tr cac nghién ciru
trudce (Nilles-Bije va Rivera, 2010; Anh va ctv.,
2017), st dung bd kit thuong mai Go Taq®
Hot Star Polymerase kit (Promega, My). Sau
d6, san pham PCR duoc lam tinh sach (DNA
Purify kit, Qiagen, USA) va dugc gui ti phong
thi nghiém Macrogen (Han Qudc) dé giai trinh
tu theo phuong phép Sanger st dung mo hinh
trinh tu ty dong ABI3730XL. Trinh ty géc B.
coli dugc phan tich trén cay sinh dong (unrooted
neighbourjoining tree), cung vdi cac chiung B.
coli tham khao tr Ngan hang Gen (GenBank,
NCBI), bang phin mém Mega 6, v6i chi sb
bootstrap 1000.

2.2.3. Xdc dinh khd nang irc ché ciia khdng
sinh déi véi B. coli

Thir nghiém irc ché khdng sinh

Dich phan 1ap gbc B. coli dat khoang 10.000
CPM duoc st dung trong thi nghiém. Nong do
khang sinh (Halquinol 100%, oxytetracycline
98%, doxycycline 90%, chlortetracycline 100%,
paromomycin sulfate 20%) dugc pha loang vao
dung dich nude cat 2 1an (kht ion) theo cac muc
cao, trung binh va thap; sau d6 1ml khang sinh
dugc cho vao 3ml méi truong nudi ciy (6ng
nghiém c6 nip vin théng hoi) dé theo doi sy trc
ché B. coli & cac mdc thoi gian 2, 16 va 24g sau

Bang 1. Bé tri thi nghiém va liéu khang sinh pha loang twong rng

Khang sinh va ndng dé khang sinh thi nghiém (mg/ml)

Lieu Halquinol Oxytetracycline Chlortetracycline Doxycycline Paromomycin D6éi chirng

Cao 50 49 50 45 10 0
Trung binh 25 245 25 22,5 5 0

Thép 12,5 12,25 12,5 11,25 2,5 0
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nudi ciy, U trong ti 4m theo diéu kién phan lap
(37°C). Mau ddi chimg 12 nude cat 2 lan, da khir
ion. CPM dugc xac dinh qua cac mdc thoi gian
quan sat nhu trén cua cac 6ng moi truong thi
nghiém. B4 tri thi nghiém va khang sinh sir dung
c6 ham luong tuong ng dugc mo ta ¢ bang 1.
Thi nghiém duoc lap lai 3 1an.

Thir nghigm néng dé tec ché téi thiéu (MIC)

Tu két qua trén, mdi loai khang sinh dugc
pha lodng nhiéu 1an theo cap s 2 (1/2-1/1024)
dé tién hanh xac dinh MIC. Sir dung dich phan
1ap B. coli (CPM=10.000 CPG). O mdi ndng
d6 pha loang c6 3 6ng nghiém xem nhu 1a cic
lan 13p lai. Cho 1 ml dich nuéi cdy B. coli vao
mdi 6ng chira 1ml khang sinh d3 dwoc pha
lodng véi cac nong do giam dan. Lic nhe déu
mdi 6ng nghiém va u trong ta 4m theo diéu kién
phan lap (37°C) va kiém tra két qua trong 24g
Panh gia két qua bang cich xac dinh sy song
va dinh lugng CPM cua B. coli trong mdi ong
thi nghiém va éng ddi ching. Nong d6 @c ché
t6i thiéu (MIC) 1a ndng d6 khang sinh thap nhat
(ndng do dng nghiém pha lodng cao nhét) di tc
ché hoan toan B. coli trong 24g quan sat.

2.3. Xir Iy s0 liéu

Thi nghiém duoc thuc hién & diéu kién in
vitro, v6i su lap lai mdi nghiém thuc 1a 3 lan,
nén cac con sd két qua dugc tinh trung binh
dé c6 su chinh xédc. So sanh su khac biét vé so
luong B. coli trong moi trudng nudi cdy & cac
thoi diém, duoc chuyen sang log,, va phan tich
so sanh thong ké bang phuong phap pair-wise
t-test, trén phan mém MINITAB 16.0.

III. KET QUA VA THAO LUAN
3.1. Két qua phén lap B. coli

Hai muoi mau phén 13p dugc quan sét theo
cac mbc thoi gian dé xac dinh qué trinh ting
truong cia B. coli (hinh 1). S6 luong B. coli
trung binh trong moi trudng phan 1ap gitra cac
thoi diém 0, 24, 48 va 72g c6 su khac biét c6 y
nghia vé mit théng ké (P<0,05). O thoi diém
24g sau nudi cdy, B. coli tang sd luong dat dinh
(CPM=4,81+0,52 log ), va tiép sau do giam
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dan Vao luc 48g (CPM =4,14+0,61 logm) sau
nudi cdy (P<0,05). S6 luong B. coli khi bat dau
cho vao méi truong nuoi cay dat CPM=3,9+0,25
log,, va ting c6 y nghia (P<0 05) dat cao hon
1,0 logarit (log) sau 24g O céc thoi diém sau
do, B. coli giam dan s6 lugng va suy tan nhanh
chong dé két thiic sy séng hoan toan & 216g.

6.0 -

Logy lucmg B. colf & dich nudi ciy
(CPM)
I
(=)

%

?2,96|120ll44|168,192|216

0,24143

Thvi gian mudi cay (zid)

Hinh 1. Bwdéng cong sinh truéng cuda 20
géc B. coli trong nuéi cay
Pinh diém cua sw tdng sé luong B. coli luc 24
gio, sau dé gidm dén va sw sbéng kéo dai cho
dén 216 gio. Tir thoi diém 144 dén 216 gio,
c6 s bién déng rét Ién vé sé luong gitra cac
géc phéan lap

Véi két qua duong cong sinh trudng phat
trién cua B. coli (hinh 1), chung ta c6 thé nhan
théy viéc thuc hién cac thir nghi€ém khang
sinh thich hop nhit vao thoi diém trong 24
gid ké tir khi bat dau nudi cdy. Mic du, thoi
gian sng ctia B. coli ¢ thé kéo dai hon 1 tuan
dén 24 thang theo md ta cta cac nghién ciru
trude day (Barbosa va ctv., 2015; Nilles-Bije
va ctv., 2010). Yéu t6 quyét dinh cho viéc kéo
dai sy phat trién ciia B. coli 1a b6 sung lién tyc
chat dinh dudng thiét yéu hodc cdy chuyén
sang mot 6ng mdi trudng méi (Schuster va
Ramirez-Avila, 2008; Barbosa va ctv., 2015).
Tuy nhién, néu bd sung thém nhiéu chit dinh
dudng vao moéi truong hay cdy chuyén s& lam
thay d6i tinh chat va nong do pha lodng thudc
thir nghiém. Moi truong Pavlova véi kiéu nudi
cay khong cdy chuyén 1a phu hop cho viée thir
nghiém thudc trong thoi gian 24 gid dau tién.
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3.2. Két qua khi ning irc ché ciia khang sinh
dbi véi B. coli

Gbc B. coli st dung dugc phan 1ap tur ca bénh
dac trung (CP>3000) va dbu hiéu heo bénh lam
sang nhu & hinh 2. Két qua giai trinh tw gen 18s

‘J B

rRNA duoc phén tich & cdy sinh dong vé mdi
lién hé phén tir (hinh 3): gbc B. coli nghién ciru
¢6 sy twong dong twong tmg 89,9 % va 99,9 %
voi chung B. coli tham khao JAP13 ctia Nhat

Bén va C1-China ciia Trung Qubc.

Hinh 2. Dau hiéu heo tiéu chay phan xam xanh (A), bénh tich két trang c6 n6t hoai tir
trang (B) va trophozoite B. coli (C) xem twoi (20X)

C2-China
BC145-Czech
BC81-Czech

36 | BC9-Czech
JAP13-Japan
C1-China

25

65 |

a7 57
SP08-Spain
PHIL10-Philippines
BC34706-Australia

93 | BC75-Czech
BC139-Czech
BC147-Czech

B MNLU B. coli MIC 7]

9345-Czech

I EU581716.1_Balantidium_entozoon

0.00%

100 L maos-itaty

Hinh 3. Céy sinh dong cua ching B. coli phan Iap dé lam MIC cung vé&i cdc ching tham
khao & GenBank (NCBI). Phwong phap xay dwng cdy sinh dong la Neighboring joining &
phan mém Mega 6.0, chi sé bootstrap 1000.

Hinh 4 a, b, ¢ cho thdy két qua nong do6
trc ché tbi thiéu cua cac liéu khang sinh ddi
v6i B. coli trong éng nghiém qua cac thoi
diém 2g, 16g va 24g nudi ciy. O ca 3 ndng do
khang sinh (cao: 50mg/ml, trung binh: 25mg/

ml va thap: 12,5 mg/ml), doxycyline cho thay
¢6 kha nang e ché B. coli sém nhit & 2g dau
tién; trong khi chlortetracycline khong co
hiéu qua @c ché B. coli & ca 3 lidu khang sinh
pha lodng. Halquinol ¢6 kha ning tc ché B.
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coli lic 16g nudi cdy & lidu cao (50 mg/ml) va
24g & lidu trung binh (25 mg/ml) va thap (12,5
mg/ml). Oxytetracycline c6 kha niang tc ché
B. coli luc 16g nudi cdy ¢ lidu cao (49 mg/ml)
va lidu trung binh (24,5 mg/ml) va 24g ¢ licu

A - Liéu cao
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4 —&- Paromomycin
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thap (12,25 mg/ml). Paromomycin c6 kha ning
trc ché B. coli lac 24g nudi cdy & ca 3 lidu thi
nghiém gém cao (10 mg/ml), trung binh (5 mg/
ml) va thap (2,5 mg/ml).

B - Liéu trung binh
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Hinh 4. Hi¢u quaé trc ché cta cdc khéng sinh thé hién qua log,,s6 Iwgng B. coli quan sét
trong méi trirdng nubi cay & cac moc thoi gian khac nhau.
A: hiéu qué trc ché ctia cac khang sinh & liéu cao; B: hiéu qué trc ché ctia cac khang sinh &
liéu trung binh; C: hiéu qua trc ché cua céc khéng sinh & liéu thap.

Nong d6 e ché t6i thiéu (MIC) cua cac
khéng sinh thi nghiém dugc xac dinh qua
thi nghiém nay. Paromomycin c¢6 MIC nho
nhit (0,01 mg/ml), tiép dén 1a halquinol
(0,2 mg/ml), doxycycline (2,81 mg/ml) va
oxytetracycline (3,06 mg/ml); nhung riéng d6i
v6i chlortetracycline, thi nghiém nay khong tim
thiy nong do tc ché tdi thiéu véi B. coli, mic
du thir nghiém da c6 3 1an lap lai & lidu cao (50
mg/ml).

Pay 1a nghién ctru budc dau va ciing co
thé la dau tién ¢ Viét Nam (theo lugc duyét
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thong tin khoa hoc cua nhém téc gia) vé thuc
hién phan lap B. coli tir heo. Mic du két qua
phéan 1ap B. coli con & dung lugng mau nho,
nhung ciing 1a thanh cong tot va hira hen cho
cac nghién ctru sdu hon vé xéac dinh co ché sinh
bénh, va tinh nhay cam voi khang sinh hay hoa
chat khac. Thyc té, chua c6 nghién ctru chinh
thong nao céng bd vé ndng do trc ché tdi thicu
cua cac loai khang sinh (Schuster va Ramirez-
Avila, 2008), mic du c6 nhiéu khuyén céo vé
kha niang phong tri bénh nhiém do B. coli cua
halquinol va paromomycin (Depondt, 2018),
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oxytetracycline (Schuster va Ramirez-Avila,
2008) va doxycycline (Mahmud va ctv., 2017).
Khi khong c6 thong tin khoa hoc vé nong do
MIC cua cac loai khang sinh, s€ la mot tré ngai
16n cho viéc dinh liéu phong tri bénh. Do do,
nghién ciru nay 1a mot tién dé quan trong cho
viéc chon lya khang sinh hitu hi€u va dinh lidu
st dung trén heo trong truong hop phong bénh
hay diéu tri ca méc bénh balantidiasis. Mic du
vay, hiéu qua thyc té & muc dd in vivo cua cac
khang sinh ra sao thi ciing can c6 nghién ciru
tiép theo trén heo & mo hinh gay nhidm diéu tri
va so sanh hi¢u qua tri li€u & lidu cép khac nhau.

IV. KET LUAN VA PE NGHI

Nghién ctru da xac dinh dugc duong cong sinh
truong cua B. coli theo phuong phap nudi ciy
hé ctia mbi truong Pavlova. Nong do tre ché toi
thiéu (MIC) ctia cac khang sinh paromomycin 1a
0,01 mg/ml, halquinol 1a 0,2 mg/ml, doxycycline
la 2,81 mg/ml va oxytetracycline la 3,06 mg/ml;
nhung chlortetracycline khong c6 kha néng tc
ché B. coli & ndng d6 cao 50 mg/ml.

Nghién ctru can thuc hién tiép theo 1a so sanh
hi¢u qua phong tri bénh do B. coli trén heo gilia
cac loai khang sinh thi nghiém.
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