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PHAN LAP BACTERIOPHAGE PHAN GIAI VI KHUAN
ESCHERICHIA cOLI TU MOI TRUONG NUGC
BANG PHUONG PHAP VET TAN

Nguyén Trong Tué@, Vi Birc Anh, Pham Thj Hoa
Trwrong Bai hoc Y Ha Noi

Té chure Y té Thé gici (WHO) xép Viét Nam vao nhém céac nuéc khang sinh bj khédng cao nhét thé gidi, trong
dé Escherichia coli ciing la mét trong sé nhiing vi khudn khang thuéc manh. Cac nha nghién ctru da tim cach
str dung bacteriophage, goi tat Ia phage hay con goi la thuc khudn thé (bacteriophage) lam liéu phép diéu tri
cac bénh nhiém khuén thay thé cho thuéc khang sinh. Nghién ctiu truéc day cho thdy céc bacteriophage da
chira khdi 90% céc bénh nhiém tring do vi khudn man tinh (viém mang néo, viém phiic mac, viém tdy xuong...)
& nguoi gay ra béi caéc mdm bénh vi khudn khang khéng sinh nhw Staphylococcus aureus, Pseudomonas
aeruginosa, E. coli. O Viét Nam nhiing nghién ctru vé bacteriophage tng dung trong diéu tri con rat han
ché. Do vay, nghién ctru nay duogc tién hanh véi muc tiéu phén Iap Bacteriophage tir méi truong nuéce thai
c6 khd nang phén gidi vi khudn E. coli. Két luén: thanh céng thu duoc thé thuc khuédn cé khd ndng phan
gidi dac hiéu véi vi khuén E. coli gdy bénh trén nguoi, Ia tién dé cho viéc tiép tuc phén lap TTK cho céc vi

khuén gay bénh nhdm thdr nghiém liéu phép diéu tri cho mét sé vi khuédn khéng khang sinh trong tuong lai.
Twr khéa: Khang khang sinh, bacteriophage, phage, E. coli.

. DAT VAN BE

Kha nang khang lai khang sinh cla vi sinh
vat ngay cang de doa dén viéc diéu tri cac bénh
nhiém trung do vi khuan, ky sinh triing, nAm gay
ra. T6 chirc Y t& Thé gi¢i (WHO) xép Viét Nam
vao nhém cac nwéc co ty 1€ khang sinh bi khang
cao nhét thé gi¢i.' Cac nha nghién clru da tim
cach st dung bacteriophage, goi tét 1a phage
hay con goi 1a thwc khuan thé (bacteriophage)
lam liéu phap diéu tri cac bénh nhiém khuén
thay thé cho thubc khang sinh. Vién nghién
ctvu Eliava Phage Therapy Center da bao ché
duoc mot sb loai bacteriophage twong tng cé
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thé tiéu diét vi khuan dac hiéu chéng lai chirng
tiéu chay do E.coli, Shigella hay Vibrio va ngan
nhiém trung vét thwong do cac tdc nhan gay
bénh trén da nhw Staphylococci, Streptococci.?
So v&i khang sinh, bacteriophage vuwot troi vé
nhiéu mat. Thi nhat, chung dwoc phan bé rong
réi trong moi trwdng va cé thé dwoc phan lap
tr nwdc bién, nwdc ngot, nwéc thai va dats
Th& hai, bacteriophage chi tdn céng nhirng
vi khudn muc tiéu chir khéng anh huéng téi
cac vi khuén co lgi.* Thi ba, liéu phap phage
duoc thwc hién don gian, déc tinh thap va
nhanh chong. Pac biét, du vi khuan khang
lai mét ching bacteriophage nay, van con vo
van chang bacteriophage khac dé thay thé.
Nghién clru trwdc day vé cac bacteriophage
cho thay rang cac bacteriophage da chira khdi
90% céac bénh nhiém trung do vi khudn man
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tinh (viém mang nao, viém phuc mac, viém tay
xwong...) & ngudi gay ra béi cac mam bénh vi
khuan khang khang sinh nhw Staphylococcus
aureus, Pseudomonas aeruginosa, E. coli.® Tai
Viét Nam, tinh trang khang khang sinh dién ra
ngay cang phd bién, va nhirng nghién ctru vé
bacteriophage néi chung va trén mau nuéc
ndi riéng chwa nhiéu. V&i hwéng nghién ciru
nay buéc dau chung tdi tién hanh nghién ciru
phan lap Bacteriophage phan gidi vi khuan
Escherichia coli tt* méi trwdng nwédc, véi muc
tiéu phan lap dwoc Bacteriophage c6 kha nang
phan gidi E.coli gay bénh.

Il. DOI TWUONG VA PHUONG PHAP

1. Déi twong

Mau vi khuan E. coli dwoc phan 1ap tir mau
bénh phdm cdy mau tai khoa Vi sinh - Bénh
vién Dai hoc Y Ha Noi. Két qua sau cay duoc
xac dinh la E.coli

Céac chung Pseudomonas aeruginosa, K.
pneumoniae, S. aureus dwgc phan 1ap tir cac

bénh phém do khoa Vi sinh - Bénh vién Pai hoc
Y Ha Noi cung cép va duoc st dung cho kiém
tra tinh d&c hiéu vat cha cta bacteriophage, s6
lwgng mdi loai mot mau.

Chuing chuén vi khuan E. coli qubc té ATCC
(25922).

2. Phwong phap

Thoi gian nghién ciru: Tl 11/2018 dén thang
05/2019.

Dija diém nghién ctru: Nghién ctru thye hién
tai Khoa Ky thuat Y hoc va Trung tdm Nghién
ctru Gen - Protein, Trwong Dai hoc Y Ha Noi.

Phuwong phap nghién ctru:

- Phan lap bacteriophage phan giadi E. coli
ttr nwéc duwge phan lap theo phwong phap cla
Cerveny.®7

- Xac dinh sy c6 mat clda bacteriophage
béng phuong phap drop-test® dwa trén sy tiép
xuc trwc tiép cla bacteriophage va vi khuan
vat chad, sw tiép xuc nay sé tao ra hién twong
tan vi khuan tai chd néu cé sw d&c hiéu gitra
bacteriophage va vi khuén.

Doi dia khé, nhé 1-2 giot bacteriophage
thd Ién vi tri da danh déu

Dia agar

+ - 1.7%

Gitr & 37°C/24 gio, quan sat vét tan

Hinh 1. M6 phdng cach xac dinh sw c6 mat cta bacteriophage

- Kiém tra vét tan v6i cac ndéng do
bacteriophage khac nhau (Plaque assay).®
Thwe hién tach dong dwa vao sy khac nhau
clia cac vét tan trén thi nghiém plaque assay
dé phan lap ra dwoc chling bacteriophage ddng
nhét. Quy trinh dwoc thwe hién theo Masatomo
Morita 2002.

- Phuong phap khao sat phd ky chi dwa
trén thtr nghiém drop-test kiém tra phan (rng
chéo clia bacteriophage véi cac chiing vi khuan
khac.

- Khéng dinh doc lwc E. coli bang phan (rng
khuéch dai PCR nham phat hién gen doc luc
fimH vé&i cac cdp moi dac hiéu.'® Thanh phan
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phan ng PCR: (thé tich 10uL) gém 5 pL GoTaq 2x Master mix; 0,5 uL mdi xuéi; 0,5 yL mdi nguwoc;

1,0 uL DNA va 3,0 L nwéc cét.

Bang 1. Chu trinh nhiét ctia phan trng PCR

Chu trinh Bién tinh Bat cap Téng hop
1 94°C - 5 phat
2-34 95°C - 30 giay Tm - 30 giay 72C - 30 giay
35 72°C - 5 phut

Bao quan san pham & 10°C

3. Xtr ly s6 liéu

S&r dung phan mém théng ké y hoc, cac
phan mém ho trg' danh gia két qua phu hop véi
nghién ctru.
4. Dao dirc nghién clru

Pé tai thwe hién hoan toan trén in vitro st
dung chang bacteriophage va vi khuan E. coli.

ll. KET QUA
1. Két qua thtr nghiém Drop-test

Mau nuéc thai sau khi thu nhan duwoc sv ly
véi chloroform 2% va ly tdm 9000 vong trong
5 phut, thu dich ndi va thwc hién thir nghiém
drop-test kiém tra sw cé mat cta bacteriophage
trong dich thé.

Trén dia thach c6 E. coli xuat hién vét tan
lam trong so v&i nén thach cé vi khuan tai viing
nho giot bacteriophage thé. Thir nghiém cling
duwoc danh gia trén E. coli ching chuan va cho
két qua twong tu.

Hinh 2. Két qua thir nghiém drop-test
trén E.coli

(a) Chaing E.coli phan 1ap tr mau bénh pham
thtr nghiém véi mau bacteriophage sb 1 va 2

(b) Ching E.coli chuan dwoc thtr nghiém
véi mau bacteriophage sé 1, 2, 3 va 4.

2. Két qua kiém tra vét tan caa thwe khuan
thé (thtr nghiém plaque assay)

Sau khi thu duwoc két qud cua tho
nghiém drop-test d& cho thdy sw c6 mét cla
bacteriophage, chung t6i tién hanh phuwong
phap aga hai l&p dé danh gia mrc dd phan trng
va hinh thai ctia vét tan, két qua thu dwoc hinh
anh (hinh 3) cac vét tan phan bd déu trén toan
bd dia thach. Qua quan sat chung t6i thay trén
bé mét dia thach cd cac vét tan khac nhau vé
hinh dang va kich thuwéc nén cé thé sé cho ra
nhiéu hon 1 loai bacteriophage cho cting moét vi
khuén vat chi. Tir d6 cé thé tach dong va phan
lap dwoc cac ching bacteriophage khac nhau
cho cung 1 vat cha.

________________________________

—CARWRE T 00

Hinh 3. Két qua khao sat vét tan
cua bacteriophage trén aga
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3. Két qua tach dong thwe khuén thé

Sau khi thu dworc hinh anh céac vét tan riéng
ré, chung toi tiép tuc tién hanh lwa chon 1 vét
tan bat ky va pha trong dung dich SM Buffer
véi nébng dd khéng pha loang, pha lodang 10-

2, 10-4, 10-8, 10-16, 10-32 rdi lam thtr nghiém . -
agar hai l6p dé danh gia do dong déu vé hinh —_— E ‘
L |

dang, kich thwéc clia cac vét tan. Sau 3 lan 1ap

lai cac budc trén ching toi thu dwoc két qua (a) (b)

c6 su ddng nhat vé hinh dang gitra cac vét tan Hinh 4. Két qua tach dong bacteriophage
nhw hinh 4 (a) va 4 (b) tai hai mirc 6 pha lodng trén aga 2 Iop

I&n nhat. (a) D6 pha loang 10'¢; (b) B4 pha loéng 102

4. Két qua khao sat phé ky chu

Sau khi tién hanh thir nghiém drop-test trén cac ching vi khuan khac bao gém trwc khudn ma
xanh, tu cau vang va K. pneumoniae két qua thu dwoc cho thy khéng xuét hién vét tan trén tat ca
cac dia thach. Diéu nay chirng té bacteriophage thu dwoc chi dac hiéu trén chiing E. coli ma khéng
c6 phan &ng trén cac chang vi khudn ma chung téi thir nghiém.

A

Hinh 5. Két qua khao sat pho ky chu trén vi khuan P.aeruginosa, K.pneumoniae
va S. aureus (thr tw tir trai sang phai)

5. Két qua xac dinh gen déc Iwc cuaa E. coli M . H B

DNA dwoc tach tir ching E. coli chuan va
chding phan 1ap tir bénh phdm dwoc khuéch dai
bang phan (rng PCR v&i cap mdi dac hiéu theo 500 bp =>
quy trinh da chuan hoa, sau d6 san phdm PCR
dwoc dién di trén gel agarose 1,5%.
Két qua dién di kiém tra san phdm clia phan
&ng PCR & tat c& cac mau cé moét bang sang
duy nhét, rd nét, kich thuwéc twong trng 500bp
so v&i thang DNA chuén, kich thwdc nay phu Hi’"h 6. Két qua dién di san pham PCR
hop voi kich thwéc thiét ké cap méi. khuéech dai gen doc Iwc fimH cua vi khuan
E. coli trén gel agarose 1,5%
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Giéng M: Marker 1 kb;

Giéng (+): dbi chirng dwong, DNA tach ti
chiing E.coli chudn ATCC (25922);

Giéng E1, E2: chdng E.coli tach tr mau
bénh nhan;

Giéng (-): dbi chirng am.

IV. BAN LUAN

Bacteriophage c6 méat & tAt cd nhiing
noi ton tai vi khuan véi sw phan bb da dang,
phong phu. Viéc phan lap bacteriophage khéng
qua kho khan, né phu thuéc vao mat do cla
bacteriophage trong mau, kha ndng hoat déng
clia vat chd, quy trinh va thao tac thyc hién.
Phat hién bacteriophage c6 kha nang phan giai
E.coli da déng gép mét phan vao dinh huéng
nghién clru mé&i tim ra phwong thirc thay thé
khang sinh bang bacteriophage cho nhirng dbi
twong bi nhiém ching vi khuan khang thudc.
T day cac nha nghién ctru c6 thé tiép tuc thuc
hién phwong phap dinh danh bacteriophage va
xac dinh bacteriophage dé dac hiéu vai loai vi
khuan nao dé ap dung vao diéu tri.

Mot sb nghién ciru da thanh céng trong
viéc phan lap bacteriophage: Tanji va cong sw
(2004)"" @a phan lap bacteriophage ky sinh E.
coli tv phan va dat tai cac trai nudi gia sic &
Tokyo, Nhat Ban. Trong quy trinh nghién ctru
phan Iap bacteriophage, phwong phap khao sat
vét tan bang agar hai I¢p dwoc st dung phd
bién nhat. Day la phwong phap don gian, ton
it chi phi v& nguyén vat liéu, thao tac dé thyc
hién va hiéu qua cao. T qua trinh thao tac ky
thuat, chang t6i rat ra mét sé diéu can lwu y nhw
sau: dau tién 1a viéc chon loai méi trwdng phu
hop v&i sy phat trién clia vi khuan ddng thoi dé
quan sat dwoc cac vét tan cla bacteriophage.
Thi hai, trang thai cta I&p thach nén khéng
duoc qua khd hodc am vi sé déu anh hudéng
dén qua trinh ly gidi vi khuan. Thir ba, phai gitr
I&p thach sau & nhiét do thich hop dé tao thanh

I&p thach min, khéng bj vén cuc. Tha tw, khéng
nén trén manh hén hop cac dung dich vi sé tao
bot Ién mat thach ma chi nén go nhe béng ngon
tay, ddo ngwoc déi véi cac bng falcon hodc st
dung may tron Vortex & cai dat thap dbi voi
éng eppendorf. Cubi cung, khéng nén dé dia
thach & tG Am qua thoi gian quy dinh vi khi d6
vi khuan phat trién manh sé che I4p cac vét tan
gay sai léch két qua. Phan |ap bacteriophage la
viéc lam can thiét dé xac dinh mét loai vi khuén
c6 bj tiéu diét bdi bacteriophage hay khong,
dwa vao kha n&ng gay bénh cta vi khuan vat
chi ma su tiéu diét nay mang lai y nghia nhw
thé nao. Két qua nghién clru da phan lap thanh
céng dwoc bacteriophage tir mau nwéc.

Viéc tach dong bacteriophage c6 vai tro trong
viéc xac dinh ching bacteriophage, kiém tra
céc tinh chat va co ché hoat dong clia tirng loai
bacteriophage, tir d6 (rng dung vao viéc diu tri
bénh. Huff va cong sy (2002)'? da thanh cong
khi st dung bacteriophage diéu tri viem dwdng
hé hap do E. coli gay ra trén ga thit & My. Két
qua phan trng ly giai vi khuan clia bacteriophage
trén agar hai I6p cho thay bacteriophage hoat
doéng theo co ché lam gidm hodc loai bd mang
té bao cla vi khuan."™ Bacteriophage bam vao
diém thu cdm cla té bao vi khuan bang bé mat
& cubi sau d6 tiém vat liéu di truyén ctia né vao
va st dung bo may trao ddi chat ctia vat chi dé
nhan I1&n, dan dén sy phan giai t& bao va giai
phong cac bacteriophage mai bén trong mang
té bao." Phwong phap tach dong nay lién quan
dén wng dung khi tron cac bacteriophage cé
cung loai vat chii sé& lam tang phd ky cha.

DPa sb cac bacteriophage chi lay nhiém
mot loai vi khudn nhéat dinh. Tuy nhién mot
sb nghién cru vé pham vi vat chl cta cac
bacteriophage da ching minh sw bién déi cao
cla tinh dac hiéu, tr cac bacteriophage cé
pham vi vat chi cwc hep trong moét loai dén
nhirng bacteriophage c6 thé lay nhiém vi khuan
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qua cac chi. Do bacteriophage cé tinh dac hiéu
cao dbi v&i ky chi nén cac bacteriophage cé
phd ky chti réng sé hivu ich trong viéc kiém soat
dich bénh do vi khuan gay ra. Bén canh d6, dé
tang hiéu qua diéu tri bénh do vi khuan gay
ra c6 thé phdi hop nhiéu bacteriophage khac
nhau. Nhw vay, cé thé s dung két hop cac
nhém thwe khuén thé c6 phd ky chd réng phan
lap tr nwéc dé diéu tri bénh. Pham vi vat cha
clia bacteriophage |a yéu té chinh trong viéc dy
doan cach thirc cac bacteriophage hinh thanh
cac cong déng vi khuan."™ Khi cac gen ma hoéa
doc lwc co thé dwoc chuyén giao gitra cac loai
vi khuén thi kha nang clia bacteriophage chéng
lai madm bénh vi khuén ting lén."® Trong s6 13
phage phén Iap tv phyllosphere, 5 phage c6
kha nang lay nhiém ca hai loai Pseudomonas
va Erwinia con hau hét c6 kha nang lay nhiém
nhidu mam bénh trong P. syringae."” Két qua
chung téi thu dwoc cho thdy mau nwéc chira
bacteriophage chi dac hiéu trén ching E. coli.
FimH 1a mdt gen déc lwc giup E. coli bam
dinh vao thu thé va xam nhap vao té bao khac.
Sy c6 mat cla gen nay la nguyén nhan gay
nén tinh trang nhiém trung huyét, nhiém tring
dudng tiét niéu va dwdng hé hap. Kaczmarek
va cong sw' da danh gia va phat hién cac
gen ma hoéa cac yéu té doc luc trong sb cac
chliing E. coli c6 khang nguyén K1 ciing nhw
cac chung E. coli khdng c6 K1. Cac nha nghién
ctru phat hién ra rng gen fimH tén tai trong tat
ca cac chang E. coli c6 khang nguyén K1 va
trong 97% céac ching khéong cé khang nguyén
K1. Hon nira, viéc phan tich gen fimH SNP |a
mot cdng cu dé nghién ctru dich té hoc vé cac
chiing E. coli lién quan dén céng déng va bénh
vién, ddng thoi co thé dwoc st dung nhu mot
xét nghiém sang loc ré, dé dang dé phan tich
kiéu gen ctia UPEC."® Do d8, nghién ctru vé cac
yéu tb doc lwe clia vi khuén co thé dan dén viéc
phat trién cac phwong phap mai dé chan doan

TAP CHI NGHIEN ClPU Y HOC

va phong ngtra cac bénh lién quan dén nhiém
trung dwong tiét niéu. Két qua xac dinh cé gen
fimH trong chiing vi khuan E.coli phan lap ti
bénh nhan va chdng chuan, ching té chiing vi
khuan nghién cru cé kha ndng gay bénh. biéu
nay cang gép phan nang cao y nghia cla viéc
phan lap dwoc bacteriophage cé kha nang ly
gidi chiing vi khudn mang gen déc luc nay.

V. KET LUAN

Can clr vao cac két qua phan tich & trén,
trong nghién ctru nay chung to6i da phan lap
duwoc Bacteriophage c6 kha nang phan giai
mau vi khuan E.coli phan lap tir cdy mau cla
bénh nhan.
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Summary
ISOLATION OF ESCHERICHIA COLI BACTERIOPHAGE
FROM WATER ENVIRONMENT BY LYSIS METHOD

The World Health Organization (WHO) categorizes Vietnam as the group of countries with the
highest antibiotic resistance in the world, in which Escherichia coli is also one of the most resistant
bacteria. Researchers have sought to use bacteriophages, or phages for short, as an alternative
to antibiotics for bacterial infections. Previous studies have shown that phages have cured 90%
of chronic viral infections (meningitis, peritonitis, osteomyelitis...) in humans caused by bacterial
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pathogens. antibiotic resistance such as Staphylococcus aureus, Pseudomonas aeruginosa, E. coli.
In Vietnam, the studies on phages are still limited. Our study was conducted with the objective of
isolating Bacteriophage from wastewater environment able to degraded E. coli bacteria. Conclusion:
successfully isolated bacteriophages, capable of specifically degrading human pathogenic E. coli
bacteria from wastewater environment, is a premise for antibiotic resistance therapy in the future.

Keywords: Antibiotic resistance, bacteriophage, phage, E. coli.
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