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Tém tit: St dung ché& phdm sinh hoc d6i khang tac nhan gay bénh thay thé khéng sinh 1a dinh huéng
nghién cttu ¢6 tiém ndng cao trong tng dung ki€ém soat vi khudn gay bénh. Qua qua trinh phan 1ap va
sang loc ban dau, ching t6i thu dwge 17 ching vi khuan lactic ¢ kha nang wtc ché& Vibrio
parahaemolyticus tit 23 mau hé tiéu héa tdm thu thap trén dja ban tinh Thita Thién Hué. K&t qua phan
tich trinh tw nucleotide ctia doan 16S rRNA cho thdy 4 chung twong déng cao véi Lactococcus garvieae.
Chung phéan 14p ¢é hoat tinh manh nhat duoc sit dung d€ danh gia hoat tinh Gc ché sy sinh truong
cong dong vi khuan Vibrio spp., Escherichia coli ATCC 85922 va Staphylococcus aureus ATCC 25023.
Puong kinh vong khang khuan cho thdy cac chung phéan 14p c6 kha néng tic ché v6i nhiéu loai Vibrio
sp. khac nhau véi duong kinh vong d6i khang 16n nhat dat 23 mm. Trong khi d6, kha nédng d6i khang
ctia chting vi khuén phén lap nay ddi véi S. aureus ATCC 25023 va E. coli ATCC 85922 dat duong kinh
vong an luot 1a 15 mm va 11 mm. Pay la nghién cttu dau tién & Viét Nam st dung L. garvieae d6i
khang nhom vi sinh vat gay bénh trén tom va dong vat thay san.

Tw khoa: d6i khang, Lactococcus garvieae, tom, Vibrio spp.

Abstract. The bioproducts to inhibit pathogenic bacteria have become an alternative to replace
antibiotics. In this study, we isolated 17 potential lactic bacteria strains from 23 shrimp samples in
Thua Thien Hue province with Vibrio parahaemolyticus inhibition activity. The molecular identification
based on 165 rRNA nucleotide sequence comparison indicated that 4 strains are highly identity with
Lactococcus garvieae. The isolate with the highest antagonistic activity was selected to evaluate the
growth inhibition against Vibrio spp., Escherichia coli ATCC 85922 and Staphylococcus aureus ATCC
25023. The inhibition zone demonstrated that the isolate was capable to inhibit various Vibrio spp. with
the highest inhibition diameter of 23 mm. Meanwhile, the isolate showed a 15 mm and 11 mm
inhibition diameter against S. aureus ATCC 25023 and E. coli ATCC 85922, respectively. This is the first
study in Vietnam conducting the isolation and evaluation of L. garviese against pathogenic bacteria
causing disease on shrimps and other aqua animals.
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1  Datvan dé

Trong tu nhién ton tai rat nhiéu nhom vi sinh vat co loi c6 thé tc ché sy sinh truong va phat trién
ctua nhiéu loai vi sinh vat gdy bénh. Nhém vi sinh vat nay thuwong dwoc goi 1la ché pham sinh hoc
(probiotic), trong d6 c¢6 chi Bacillus va Lactobacillus. Ché pham sinh hoc dwgc xem 1a liéu phap thay thé
hiéu qua va duoc nhiéu nha nghién ctru quan tam. C6 thé tng dung rong rai ché pham sinh hoc dé thay
thé khang sinh trong phong tri bénh trong nhiéu linh vyc khac nhau bao gom chan nudi, nu6i trong thuy

san va strc khde con nguoi [1, 2].

Vi khudn lactic dwgc phén 1ap tir nhiéu ngu6n khac nhau va cac chat khang khuan do chung san
xudt ra giup ching cd loi thé canh tranh so v6i cac vi sinh vat khac. Pay la nhom vi khudn probiotic
thuong stt dung cho nguoi va dong vat, bao gom Lactobacillus, Lactococcus, Bifidobacterium, Enterococcus,
Streptococcus, Leuconostoc va Pediococcus [3, 4]. Nhiing ché pham sinh hoc probiotic da dugc chiing minh
c6 hiéu qua trong viéc thuc ddy téc d sinh treong dong thoi nang cao hé s chuyén déi thirc an ¢ dong
vat nudi. Cac chung thudc chi Lactococcus thuwong duoc st dung cho nhiéu loai san pham stta 1én men va
la vi sinh vat duoc cong nhan la an toan [5]. Cac hgp chat khang khuan do vi khudn lactic san xudt ¢ vai
trd quan trong trong viéc ngan chin sy phat trién cta vi khudn gay hw hong va gay bénh. Ung dung cac
hop chét khang khuan ttr vi khuan lactic hién dang dugc nghién ctru rong rai st dung lam chét bao quan

thuc pham tu nhién [6, 7].

Lactococcus garvieae 1a vi khudn thudc nhom vi khuan lactic, gram dwong, c6 mat trong sita bo
nguyén chat, phd mai va cac san pham thit va ca [8]. Villani va cs. da tach chiét thanh cong hop chat
khang khuan c6 ban chat bacteriocine & L. garvieae phan lap tir stta bo tuoi va dat tén la garviecin L1-5 [5].
Sau d6, mot sO chat khang khudn khéc cua L. garvieae cling dugce phét hién bao gom garvicin ML [9],
garvieacin Q [10], garvicin A [11] va garvicin KS [12]. M6t s6 hop chédt khang khuan khac do L. garvieae
san xudt cting dugc phat hién nhung chua tinh sach [13].

Trong nghién cttu nay, ching toi phan lap va dinh danh chung L. garvieae tit hé tiéu hoa tom thu
nhan tai Thira Thién Hué. Sau d6, ching t6i kiém tra kha nang d6i khang 1én cac nhém Vibrio spp. phan
lap tr tom cd bi bénh cling nhw Escherichia coli va Staphylococcus aureus. DPay la co so tién dé cho cac

nghién ctu tiép theo vé kha nang san xuat cac chat khang khuan ttr chung vi khuan nay.

2 Doi twgng va phuong phap

2.1 Ddi twgng va nguyén liéu

Moi truong MRS (Man, Rogosa and Sharpe) c6 thanh phan gom peptone, cao thit, cao nim men,
glucose, tween 80, CsH1sN207, CH3COONa, MgSO4.7H20, MnSO+.H20 va K:HPOs mua tit cong ty Biokar
Diagnostics, An Do va duoc st dung nudi cay chon loc nhém vi khuén lactic theo hudng dan ctia nha san

xuét.

Moéi truong peptone kiém gom cac thanh phan peptone, NaCl, pH 8,6 duoc st dung nudi cdy
Vibrio sp. theo TCVN 7905-1:2008(ISO/TS 21872-1:2007).
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Moéi truong LB (Luria Bertani) gom 1% tryptone, 0,5% cao ndm men, 1% NaCl sit dung trong nuoi

cay vi khuan bang khuéch tan dia thach.

Céc chung vi khudn Vibrio spp. phan lap ttr tom xac dinh bi bénh gan tuy cap duoc Phong thi
nghiém Cong nghé Gen, Vién Céng nghé sinh hoc, Dai hoc Hué cung cap. Chung vi khuén E. coli ATCC
85922 va S. aureus ATCC 25023 duoc sit dung lam ddi chiing cho kha ning d6i khang nhom vi khuan

gram am va gram duong cua vi khuan lactic phan 1ap.

22 Phuwong phap
Phan 1ap vi khudn lactic tir miu tom

Tom thu nhén ¢ cac ao thudc huyén Quang Dién va Pht Vang, Thira Thién Hué, sau khi mang vé
phong thi nghiém dugc rira sach va khit tring bén ngoai bang ethanol 70%; tdm thu & cac dia diém khac
nhau dwoc giai phau riéng biét dé thu nhan hé tiéu héa. Mbi hé tiéu héa tdom dwoc dong héa trong 500 pL
dung dich mudi sinh ly, sau d6 hut 200 puL dich cdy chuyén qua dng nghiém chita 5 mL moéi truong MRS
da duoc hap khi trung, u 6 30 °C trong 24 gio & diéu kién ky khi. Sau khi 1, dich nuéi cdy duoc cay
chuyén qua moéi truong MRS agar. Khuan lac don duoc chon loc va tiép tuc cdy chuyén 1én moi truong
MRS 4 Tan dé€ thuan khiét khuan lac.

Nhitng khuan lac tring duc hodc trang trong, khong mau, bo lang, 16i, bia nguyén, nam trén
duong cdy chuyén va khong 1an véi nhitng khuan lac ¢6 hinh théi va mau séc la, c6 kha nang phan giai

CaCO:s cb trong moi truong duoc chon loc cho nghién ctru tiép theo [14].

Sang loc kha ning déi khang v6i Vibrio parahaemolyticus

Kha nang ddi khang V. parahaemolyticus ctia cac chuing vi khuan dwoc sang loc bang phuong phap
khuéch tan dia thach véi mot vai diéu chinh nho. Kha nang doi khang V. parahaemolyticus dugc xac dinh
thong qua vong ddi khang xudt hién trén dia thach [15]. Dich huyén phu ctua dong chi thi Vibrio sp. dwoc
nhan sinh khéi va diéu chinh dé€ dat mat d6 108 t&€ bao/mL. 50 puL dich nudi cdy duoc cdy trai 1én mdi
treong LB da hap khut trung sdn. Cac giéng véi duong kinh 6 mm duoc tao trén trén mit moi treong
bang thanh kim loai v tring. Vi khuan lactic dwoc nhan sinh khéi trong 5 mL méi truong MRS, lac 180
vong/phut ¢ 30 °C. Sau 24 gio nuodi cdy, mat do t€ bao dugc diéu chinh dén mat do 108 t€ bao/mL va ly
tam 8.000 vong/phut trong 15 phut ¢ 4 °C dé loai bo t€ bao. 50 pL dung dich sau ly tam dwoc cho vao
ting giéng trén dia thach da chita vi khudn V. parahaemolyticus. Mau dwoc 1 & 4 °C trong 15 phut dén khi
dung dich trong giéng khuéch tan déu. Sau d6, dia duoc ti€p tuc u ¢ 30 °C trong 24 gio va kiém tra
duong kinh vong v khuan (zone diameter of inhibition) (ZDI) xuat hién trén bé mat dia.

Mtec d6 d6i khang duoc danh gid dua vao ZDI: Khong d6i khang: ZDI = 0 mm; D&i khang yéu: 0 <
ZDI <10 mm ; D6i khang trung binh: 11 < ZDI < 14 mm; D6i khang manh: ZDI > 15 mm [15].

Hoat tinh khang khuan duoc tinh theo cdng thirc:

AU/mL = (ZDI x 1000)/ V (dich cho vao giéng) (uL) [16].
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Xac dinh mot s6 dac diém hoa sinh va dinh danh phén t

Cac dong vi khuan lactic d6i khang V. parahaemolyticus duwoc tién hanh nhudm gram, xac dinh hoat
tinh catalase va quan sat hinh thai dudi kinh hién vi quang hoc (Nikon eclipse 55i, Nhat Ban). Dong vi
khudn c6 hinh dang khac nhau duoc lya chon dinh danh phan ti nhdm xéc dinh chinh xac loi.

Cac chung vi khuan thé hién kha ndng d6i khang V. parahaemolyticus manh duwoc chon nuéi tang
sinh trong 5 mL mdi treong MRS. Sinh khdi vi khudn duoc thu nhan bang ly tim 8000 vong/phut trong 3
phat. DNA téng s6 duoc tach chiét sit dung dém CTAB nhuw mo ta cuia ctia Sambrook va cs. véi mot vai
diéu chinh nho [17]. Sau khi kiém tra chat lwong bang dién di trén gel agarose 0,8%, DNA tong s3 duoc
st dung lam khudén mau cho phan tmg PCR khuéch dai trinh tu 16S rRNA bang cdp primer 27F (5-
AGAGTTTGATCCTGGCTCAG-3') va 1492R (5' GGTTACCTTGTTACGACTT-3). San pham PCR duoc
tinh sach va giai trinh tw nucleotide tai cong ty Firstbase (Malaysia). Trinh tw nucleotide duoc so sanh d6i
chiéu véi dir liéu trén Genbank. Cay phat sinh loai dugc xay dung véi phan mém MEGA X [18].

Kha ning d6i khang E. coli ATCC 85922 va S. aureus ATCC 25023

Kha nang khang vi khudn gram am va gram duwong cua chung vi khudn lactic khang
V. parahaemolyticus manh nhat duoc tién hanh trén vi sinh vat chuan E. coli ATCC 85922 va S. aureus
ATCC 25023 bing phuong phap khuéch tan dia thach nhu mé ta & trén. Puong kinh vong ddi khang
duoc do va so sanh d6i chiéu xac dinh muirc d6 d6i khang.

3  Két qua va thao luin

Phan 14p nhém vi khuan lactic

Tt 23 mAu hé tiéu hda tom thu nhan trén dia ban tinh Thira Thién Hué, nhém vi khuan lactic tiém
ndng duwoc phan lap trén méi truong MRS agar c6 bo sung CaCOs. Trong qua trinh sinh tredng va phat
trién, cac chung vi khuan lactic tiém néng giai phdéng acid hitu co trung hoa CaCOs lam xudt hién vong
trong (vong halo) quanh khuan lac. Cac chung vi khudn phat trién trén moi treong dong thoi xuat hién
vong hoa tan CaCOs duoc thu nhan cho bude sang loc tiép theo (Hinh 1). Két qua sang loc cho thay ¢6
tong s 27 chung vi khuan dap ung cic dac tinh ctia nhém vi khuan lactic nhu tron, bong, bia nguyén
theo mo ta ctia Kandler va Weiss [14]. Do d6, cac chiung vi khuan duoc tuyén chon cho nghién cttu kha
nang d6i khang V. parahaemolyticus.

Hinh 1. Khuéan lac cac ching vi khuan trén méi truong MRS agar c6 bd sung CaCOs
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Sang loc kha nang déi khang V. parahaemolyticus

Céc chung vi khuan lactic duoc kiém tra kha nang tcc ché sinh treong cua V. parahaemolyticus thong
qua nudi cdy khuéch tan bé mat. Pa thu duwgc 17 chung d6i khang V. parahaemolyticus. Kha nang d6i
khang V. parahaemolyticus & cac chung khac nhau cé sy phan héa ro rét (Hinh 2). Vong v6 khudn ton tai
xung quanh 13 thach chiing t6 cac chting vi khudn da tiét chat khang khudn tic ché kha nang sinh trudng
cua V. parahaemolyticus. Day la két qua sang loc so bd ban dau dé thu nhéan cac chung cé hoat tinh khang

khudn c6 tiém nang probiotic.

Dinh danh phén ti chung tuyén chon

Mot s6 ddc diém hinh thai va hda sinh co ban cua cac chung vi khuan d6i khang V. parahaemolyticus
nhue nhom gram, hoat tinh catalase duoc phan tich va quan sat hinh thai dwéi kinh hién vi. Pa thu dwoc 9

ching gram duong va 8 chung gram am. T4t ca déu am tinh voi catalase va khong hinh thanh bao ttr.

Tat ca cac chung gram duong duwgc nudi cdy d€ thu sinh khoi va tach chiét DNA tong s6 lam
khuén mau cho phan ung PCR khuéch dai doan 16S rRNA véi cap primer 27F (5-
AGAGTTTGATCCTGGCTCAG-3") va 1492R (5' GGTTACCTTGTTACGACTT-3). Tt phan tng PCR da
thu nhan duoc cac band c6 kich thudc khoang 1500 bp. San phdm PCR c6 band ddc hiéu va khong xudt
hién san phdm phu (Hinh 3).

Hinh 3. San phdm PCR doan 16S rRNA trén gel agarose, M: GeneRuler 1kb DNA Ladder (Thermo), NC: d6i chiing
am, 1-9: san pham PCR ctia khuén lac 1-9
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Cac san pham PCR dwgc giai trinh tw nucleotide. Phan tich d6i chiéu di liéu trén Genbank cho
thdy c6 4 chung twong dong voi trinh tw 16S rRNA cta L. garvieae nhu L. garvieae JRC-LG3 (LC377166),
L. garvieae KV2 (KX261615), L. garvieae 121836 (LC004105), L. garvieae FJAT-18104 (MF385039), L. garvieae
CAU:204 (MF369865), L. garvieae strain AF3 (KY438193), L. garvieae P32018 (MK559546), L. garvieae
HBUAS54146 (MH701935). Céac chung vi sinh vat duoc dét tén la L. garvieae HNO1, L. garvieae HNO6,
L. garvieae HNO8 va L. garvieae HNO9. Trinh ti 165 rRNA cua cac ching L. garvieae cling dwoc dang ky
trén ngan hang gen Genbank vdi cac ma sd lan luot la MK989998, MK990003, MK990005 va MK990006.
Cac chung L. garvieae HNO061, L. garvieae HNO6 va L. garvieae HNO8 ¢6 mitc dd twong dong cao trong khi
L. garvieae HN09 c6 mirc d6 tuwong dong thap hon va x€p vao cac nhom phat sinh khac nhau (Hinh 4).

Nghién ctru pho khang Vibrio spp. cua L. garvieae

Két qua khao sat so bd kha nang d6i khang V. parahaemolyticus bang cac ching L. garvieae cho thdy
chung HN09 ¢6 duong kinh vong v6 khudn cao nhat (16 mm) (Bang 1). Vi vay, chung L. garvieae HN09
duoc chung t6i lya chon cho nghién cttu sau hon vé pho khang nhém vi sinh vat gay bénh. Két qua ¢
Bang 1 cho thay L. garvieae HN09 d6i khang manh véi cdc chuing Vibrio spp. phan 1ap tir mau tém dugc
chan dodn mac hoi chiing gan tuy cip, ca bi bénh 16 loét.

6 Lactococcus garvieae CAU:204
2 { Lactococcus lactis CAU8021

Lactococcus garvieae FJAT-18104

Lactococcus garvieae HNO9

Lactococcus garvieae 121836

Lactococcus garvieae KV2

Lactocaccus garvieae JRC-LG3

Lactococcus garvieae AF3

5 { Lactococcus garvieae P32018
Lactococcus garvieae HBUAS54146

67

Lactococcus garvieae HNO1

66 { Lactococcus garvieae HNOG
Lactococcus garvieae HNO8

27

Hinh 4. Cay phat sinh loai ctia cac chung L. garvieae phan 14p va mét s6 chiing L. garvieae trén ngan hang Genbank.
Cay phat sinh duoc xay dung duya trén thuat toan Maximum Likelihood method. Cay c6 mtic do twong dong
likehood cao nhat duwoc lyra chon. Cac chit s6 biéu dién phan tram ctia cay phat sinh c6 lién quan d&n nhém phan loai
tiép theo.

Bang 1. Puong kinh vong v6 khuan cta L. garviese HN09 d6i v6i Vibrio spp. phén 1ap trén tém, c4 bi bénh

Ngu6n goc Ky hiéu Duong kinh vong Hoat tinh khang khuan
Vibrio spp. chung Vibrio vd khuén ZDI (mm) (AU/mL)
VTVVA4(3) 22 440
VTVV2(8) 15 300
Tém nhiém bénh ~ VTVV3(3) 17 340
VTVX3a(13) 18 360
VTVX2a(11) 14 280
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Ngubn goc Ky hiéu Duong kinh vong Hoat tinh khang khuan
Vibrio spp. chung Vibrio v0 khuén ZDI (mm) (AU/mL)

VTVV4(1) 12 240
VTVV1(6) 17 340
VTVX1a(9) 8 160
VTVX4a 13 260
VTVVA4(4) 22 440
VTVV2(7) 23 460
vC7 18 360
VC1 19 380
VCi13 18 360
Cdnhiémbénh  VCl4 18 360
vC9 18 360
VCi2 16 320
VC5 18 360

Céc s0 liéu thu dwoc cho thay chung L. garvieae phéan lap tir hé tiéu hoa tom khoe manh c¢6 pho
khang Vibrio spp. rdt rong. L. garvieae HN09 trc ché sy sinh tredng cta 11 chung Vibrio spp. phan lap ti
tom dugc chdn doan méc bénh gan tuy cip va 7 chiing Vibrio spp. phan lap tir ca duoc chan doan bi 16
loét. Theo cach danh gia kha nang d6i khang cua Tagg va cs. thi ZDI cua L. garvieae HN09 ddi véi cac
chung Vibrio spp. khac nhau thi khac nhau [15]. ZDI d6i v6i VIVV4(3), VTVV2(8), VIVV3(3),
VTVX3a(13), VIVV1(6), VIVV4(4), VIVV2(7) va tat ca Vibrio spp. trén c4 hién c¢6 déu > 15 mm, ching td
L. garvieae HNO9 c6 hoat tinh khang khuan manh.

Rahman va cs. khi phan lap cac chang Lactobacillus nhw L. fermentum, L. casei va L. acidophilus tir stta
trau cho thay cé su tic ché d6i voi V. cholerae, S. typhi, E. coli, va Shigella véi ZDI tir 10 dén 22 mm [19].
Manzoor va cs. da chitng minh rdng cac chting Lactobacillus bao gom L. plantarum, L. fermentum va L.
salivarius phan lap tr rau qua lén men c6 pho khang khudn rong (ZDI: 26-28 mm) va c6 kha nang chéng
lai cac vi khuan gay bénh [20].

Hoat tinh khang E. coli va S. aureus

Vong d6i khang d6i v6i chung vi khuan E. coli va S. aureus cta L. garvieae HNO9 cho thay L. garvieae
HNO09 khang E. coli ATCC 85922 6 mttc d trung binh (duong kinh vong d6i khang la 11 mm, twong ting
220 AU/mL), trong khi thé hién khang kha manh trén S. aureus ATCC 25023 (duong kinh vong d6i khang
15 mm, 300 AU/mL) (Hinh 5). S. aureus la mot trong nhitng vi khuan san sinh dgc td phd bién nhat va n6
duoc coi la nguyén nhan chinh gay ngd doc thiee pham do tu cau va viém da day rudt trén toan thé gidi.
Mtc d6 nguy hi€ém cua ndi doc t6 do chung nay sinh ra ddi véi stec khoe cong dong da dugce ghi nhan
trong cac loai ph6 mai khac nhau [21]. Trong khi d¢6, E. coli — mot loai vi khuan duwong rudt — la tac nhan
chinh gay tiéu chay ¢ gia siic con nho nhu lon con, bé, nghé, dé, ctru con [22].
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bC L.garvieae

L.garvieae bC

Hinh 5. Vong d6i khang E. coli ATCC 85922 va S. aureus ATCC 25023 ctia L. garvieae HN09 (DC: d8i chiig am)

L. garvieae phan lap tir stta tho va cac san phdm tir stta c6 kha ndng trc ché€ cac chung vi khuan gay
bénh do kha nang tao bacteriocin [5]. Abdelfatah va cs. da ching minh L. garviese san xudt cac chat c6
hoat tinh tic ché t&t d6i voi S. aureus trong phd mai bi 6 nhiém nhan tao trong qua trinh bao quan trong ta
lanh [23]. Alomar va cs. cho rang hydro peroxide cé thé déng vai tro trong viéc tec ché S. aureus cta L.
garvieae [24]. Hiéu qua cta L. garvieae trong viéc ttc ch€ S. aureus ciing ¢ thé phu thudc vao su tuong tac
cua ca hai sinh vat nay véi hé vi sinh vat stva tho [25]. Lactococcus khac nhw Lactococcus lactic RM39 thé
hién hoat tinh bacteriocin manh (1600 AU/mL) tc ché Klebsiella pneumoniae ATCC 12296, trong khi bon
chung vi khuan latic khac ¢6 hoat tinh trc ché€'1a 800 AU/mL d6i v6i E. coli [26].

4  Kétluan

Nghién cttu da phan lap va dinh danh dwoc 4 chung L. garviea tir hé tiéu hda tom khde manh cd
hoat tinh d6i khang nhém vi khuan Vibrio spp.. Trong d6, chang L. garviese HN09 d6i khang manh véi
nhiéu loai Vibrio spp. phan lap ttr tdm nhiém hoi chiing hoai tr gan tuy cap va ca nhiém bénh 16 10ét, hoat
tinh khang khuan cao nhat dat 460 AU/mL. Ngoai ra, ching vi khuan phan lap L. garvieae HNO9 thé hién
hoat tinh ttc ché d6i voi sw phat trién cta E. coli ATCC 85922 va S. aureus ATCC 25023, hoat tinh khang
khudn dat twong tGng la 220 AU/mL va 300 AU/mL. Day la nghién ctru dau tién ¢ Viét Nam phan lap L.
garviea tir hé tiéu hda tom c6 hoat tinh ddi khang Vibrio spp. Két qua nghién cttu tao tién dé cho cac
nghién cttu sdu hon vé tiém ning tng dung chting L. garvieae HN09 tao ch& pham sinh hoc nham kiém
soat nhom vi khuan Vibrio spp. gy bénh trén tom c4, cing nhu nhém vi khuan gram am va gram duwong

khac, mot giai phap tiém ning thay thé viéc diéu tri bang khéng sinh d&i véi cac loai vi khuan gy bénh.

Loi cam on

Nghién cttu nay duoc tai tro tit BO Gido duc va Dao tao qua dé tai khoa hoc va cong nghé cap Bo
(ma sd: CT-2018-DHH-06).
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