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TOM TAT
Citrobacter spp. 1a vi khudn co hoi gay bénh trong nuéi trong thiy san va 1a ching vi khuin da
khang thudc dang duoc quan tam hién nay. Dé giai quyét van dé nay mot cach hiéu qua va an
toan, viéc tim kiém céc bién phép thay thé khang sinh dang tré nén cép thiét. Hién nay, st dung
thuc khudn thé 1a bién phap sinh hoc day tiém nang thay thé khang sinh dé diéu tri cac bénh do
vi khuén gay ra. Do d6, nghién ctru “Khdo sit sur dnh hudng cua thirc khudn thé dén vi khuan
Citrobacter spp. phan Igp tir niréc ao tom” duoc thuc hién. Két qua nghién cttu phan lap vi khuin
ttt nuoc ao tom duoc dinh danh 1a Citrobacter freundii bing ky thuat giai ma trinh tu ving 16S
rDNA va so sanh v6i ngan hang di lieu NCBI. Tt cdc mau tom bénh, nuoc va bun day ao tom da
phan lap duoc 58 dong thuc khudn thé. Bang phuong phap agar hai lop da tuyén chon duoc 6
dong thuc khudn thé 1a: «Th, sBAM2, sBAM1, oVH3, sDH2 va «DH3 c6 kha nang lay nhiém vao
vi khuén Citrobacter freundii. Trong d6, dong thuc khuin thé «DH3 da thé hién vét tan ro rang va
trong suét nhat trén nén vi khudn Citrobacter freundii. Thuc khudn thé «DH3 dugc chon dé danh
gia kha nang anh hudéng ctia chung lén mat s6 vi khuidn va hinh thai khuén lac Citrobacter
freundii bing phuong phap trai dém. Két qua danh gia cho thiy, dong thuc khudn thé «DH3 lam
gidm mat s6 vi khudn va dong thoi lam thay d6i vé hinh thai khuén lac vi khuidn Citrobacter
freundii.

Tt khéa: Citrobacter spp., thirc khudn thé, phirong phap agar hai Iop, vét tan.

1. DAT VAN BE

Nuoi trong thiy san la mot trong nhimg
nganh kinh té mai nhon c6 nhiéu co hoi phat trién
& thé gioi va Viet Nam. Tai Viéet Nam, nghé nuoi
trong thiy san da mang lai thu nhap 16n cho nguoi
dan va dong gop quan trong cho nén kinh té. Tuy
nhién, trong qua trinh canh tac, nguodi dan van con
gap khong it khé khian vé moi truong nudi, O
nhiém nguén nudc... do cac vi sinh vat c6 hai gay
ra nhu: Vi khudn Vibrio spp., Pseudomonas spp.,
Desulfovibrio spp., Citrobacter spp., Aeromonas
Spp.

Citrobacter spp. 14 nguyén nhan gay nhiém
triing cho ca va cac loai thay san khac. Citrobacter
spp. phan bé rong rai trong tu nhién va la mam
bénh gay bénh cho nguoi va dong vat thiuy san [1].
Trong s6 cac loai Citrobacter dugc bao cao 1a gay

bénh & dong vat thay san cé Citrobacter braakiiva
Citrobacter freundi, nhimg loai nay giy bénh
nhiém trung huyét, viém rudt ning, ton thuong
than va mang cta c4 da tron. Doi voi ca chép, luon,
ca dudi nudc ngot va tom, loai nay gay bénh viém
da day ruot xudt huyét va xuat hién cac khoi u &
gan va lach [2]. Bén canh d6, Cifrobacter ciing lién
quan dén cac truong hop nhiém trung huyét xay ra
trén nguoi, chung c6 thé gay viém mang ndo va
nhiém trung phdi & tré so sinh va tré nho. Nhiém
trung do Citrobacter spp. c6 thé gay tit vong voi ty
lé tir vong chung udc tinh khoang 33 - 48%, bao
gom ty 1é tt vong 30% doi voi tré em. Déi tuong dé
mac bénh nhit 13 tré em, nguoi bi suy gidm mién
dich va nguoi gia [3]. Do d6, vi khuin nay duoc coi
la mot van dé quan trong doi voi sttc khée cong
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dong va 1a mam bénh co hoi trong viéc nuoi trong
thay hai san.

Truéc tinh hinh do, dé diéu tri cac bénh do
Citrobacter spp. va cac vi sinh vat khac gay ra,
nguoi ta thuong stt dung cac bién phap nhu: Thudc
khang sinh, thuéc hoa hoc, cac loai ché phdm sinh
hoc, trong d6 thuoc khang sinh duoc st dung mot
cach rong rai. Tuy nhién, viéec lam dung khang
sinh dan dén su xuét hién nhom vi sinh vat khang
khang sinh, diéu nay la mét van dé nghiém trong
va cho thay can c6 cac chién luoc diéu tri, phong
Thuc khudn thé (TKT -
bacteriophage) 1a mot trong nhimg liéu phap da va

nglra thay thé.

dang duoc nghién ciru dé thay thé cho khang sinh
duoc phan lap tir moi truong tu nhién. Cac TKT c6
nhimg dac tinh da dang an toan va than thién véi
moi truong [4]. Nhiéu nghién ctu da xac dinh
hiéu qua cta viéc sit dung TKT gitp tom, ca ting
trudng tot, tang cuong hé mién dich va tc ché vi
khu4n gay benh [5]. Madurantakam Royam va
Nachimuthu (2020) [1] da st dung TKT MRM19
va MRM57 lam tac nhan kiém soat sinh hoc tc ché
Citrobacter spp. trén ca ngua van. Oliveira va cs
(2016) [6] da st dung TKT vB_CirM_CfP1 dé
kiém soat cac bénh nhiém trung trén nguoi do
Citrobacter freundii gay ra. Vi viy, nghién ctu
“Khdo sat sir danh hudng cua thuce khudn thé dén vi
khudn Citrobacter spp. phan Iip tir nudc ao tom”
duoc thuc hién voi muc tiéu tim ra cac dong TKT
c6 kha nang tc ché bénh trong nudi tréng thuy
san.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat lieu

TKT duoc phén lap tit nudéc ao nudi tom, bin
day ao va tom bénh tai tinh S6c Trang, Kién Giang
va thanh phé Can Tho.

Vi khuan Citrobacter spp. duogc phan lap tir
mau nudc va bun day ao tém tai tinh Kién Giang,
Séc Trang va thanh phé Can Tho.

Hoa chat duoc st dung trong nghién ctu: Moi
truong TSB (Tryptone Soya Broth - An bo), moi
truong TCBS (Thiosulfate Citrate Bile Sucrose

Agar - An bo), XLD (Xylose Lysine Deoxycholate
Agar - An Do), moi truong TSA (Tryptone Soya
Agar - An bo).

Thoi gian thuc hién: Tu thiang 6/2023 -
02/2024.

2.2. Phuong phap

2.2.1. Phan Iap va nhdn dién cdc chi tiéu hinh
thdi, sinh Iy va sinh hoa vi khuan

Tir 80 mau nudc ao nudi tom, bin day ao va
tom bénh duoc loc dé phan lap vi khudn va TKT.
L4y 7 mL mau nudc ao nudi va 13 mL moi truong
TSB (Tryptone Soya Broth) vao 6ng falcon dé qua
dém nham tang sinh khudn. Rat 100 pL mau trai
trén méi truong TCBS (Thiosulfate Citrate Bile
Sucrose Agar). Sau 24 gi¢y, chon nhimg khuén lac
tron, mau den dic trung dé tiép tuc cay rong. Vi
khuédn duoc nhan dién bang cac chi tiéu sinh 1y va
sinh hoéa, nhu: Catalase, oxidase, nhuom Gram,
tinh di dong, kha nang sinh khi H,S duoc thuc
hién theo mé ta ctia Truong Thi Bich Van va Tran
Vo Minh Thu (2023) [7].

2.2.2. Nhan dién vi khuan bang ky thuat sinh
hoc phan tir

Qua trinh ly trich ADN vi khuin duoc thuc
hién theo mo ta cia Gupta (2019) [8] va vi khuin
duoc xac dinh bang cach khuéch dai trinh tu 16S
rDNA voi cap moi Xuoi 27F
(5’AGAGTTTGATCCTGGCTCAG 3) va moi
nguoc 1492R (5 GGTTACCTTGTTACGACTT 3).
Phan tmg PCR khuéch dai vung trinh tu 16S rDNA
voi chu ky nhiét gdm giai doan tién bién tinh:
Nhiét do 95°C trong 5 phut; giai doan bién tinh:
Nhiét do 95°C trong 30 giay; giai doan gan moi:
Nhiét d6 54°C trong 30 giy; giai doan kéo dai:
Nhiét @6 72°C trong 2 phut (30 chu ky); giai doan
hoan tat: Nhiet do 72°C trong 10 phut. San phidm
PCR c6 mot bang xuat hién sang va ro nét trén gel
agarose 2% v6i kich thuéc mong muon khoang
1.500 bp [3] sé duoc st dung dé giai trinh tu.

2.2.3. Phan lap TKT

L4y 2,5 mL mau nuoc cho vao ong falcon chira
7,5 mL moi truong TSB, tién hanh lic 120
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vong/phut & 37°C trong 24 gi¢. Sau 24 gio, dich
tang sinh duoc thém vao 1% chloroform, lic déu
bang may vortex, i da 30 phut. Ly tam dung dich
12.000 vong/10 phut & 4°C, rut phan dich trong
chuyén sang 6ng méi, thu duoc thuc khuin thé
tho. Trit lanh & 4°C dé chuén bi cho cac thi nghiém
tiép theo. M6i mau TKT tho duoc sang loc va tach
rong tréen phé ky chd bao gém nhiéu dong vi
khuin Vibrio spp. TKT phan biét dua vao kha
nang xam nhiém trén cac dong vi khuédn ky chua
khac nhau.

2.24. Khdo sit kha nang xam nhiém cua cdc
dong TKT vao vi khuan

Pdnh gii kha nang xam nhiém cia TKT bing
phuong phap thi nghiém vét tan [9]: Chuin bi moi
truong nén (TSB + 1,5% agar), méi truong ban ran
(TSB + 0,5% agar), vi khuin duoc nuoéi 16ng trong
moi truong TSB trong 24 gio. Sau dé, hat 200 ul
huyén phi vi khu4n hoa tron trong moi truong ban
ran va dé lén moi truong nén dé yen 1 phut. Tiép
theo, nho 2 pL dich TKT len dia, d6i ching am 1a
moi truong TSB, 01 & 37°C trong 24 gio. So voi mau
doi chimng, tai vi tri nhé dung dich TKT néu xuat
hién vét tan (plaques) thi dung dich c6 TKT ky
sinh trén té bao vi khuén.

Sang loc TKT bang phuong phap khdo sat vét
tan agar hai lop. St dung phuong phap khao sat
vét tan bang agar hai 16p [9]. Chuin bi vi khudn
duoc ting sinh 24 gio trong moi truong TSB &
nhiét do phong. Chuin bi moéi truong TSA (1,5%
agar) va moi treong ban ran TSA (0,5% agar) G am
& 56°C. Stt dung micropipette rut 100 uL ting dong
TKT & @6 pha loang thich hop hoa tron véi 100 pL
huyén phu vi khudn, @ 15 phat ¢ nhiét do phong.
béng nhat hén hop TKT va vi khudn véi 5 mL moi
truong ban ran. Hon hop da dong nhat duoc dd
déu len 1op moi truong nén, i & nhiét do phong.
Sau 24 gio, khao sat hinh thai va kich thuoc vét
tan.

2.25. Khdo sdt danh huong cia TKT dén mat
S0, hinh thai vi khuin

Khdo sat su tac dong ctia TKT lén mat so,
hinh thai vi khuian bing phuong phéap trdi dém
theo mo ta ctia Truong Thi Bich Van va cs (2022)
[10] v6i mot s6 thay d6i. Chudn bi dia moi truong
XLD agar. Chuédn bi dich huyén phu vi khuén va
nuoi 16ng trong moi truong TSB trong 24 gio. Hén
hop gom: 100 pL huyén phu vi khudn duoc pha
loang dén nong d6 phu hop va cho 100 pL TKT
tron déu va dé yen 30 phut, sau d6 hat 200 uL trai
déu trén dia moi truong XLD agar (d6i chimg 1a
100 pL huyén phu vi khudn & nong do 10° + 100 pL
TSB). U & nhiét do phong sau 24 gi va tién hanh
xéac dinh so luong (CFU/mL) va quan sat hinh thai
khuén lac.

2.3. Xtr Iy s lieu

St dung phan mém Microsoft Office Excel
2016 dé ve cac biéu do thé hién cac két qua thu
duoc va chuong trinh ANOVA tir phan mém
Minitab 16.0 d€ phan tich so sanh cac gia tri trung
binh theo phép thit Fisher.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap vi khuén

Két qua phan 1ap duoc mot dong vi khudn N1
(Citrobacter spp.) trong nuéc ao tom. Quan sat su
hinh thanh khuén lac trén moéi truong TCBS (Hinh
1) cho thdy, khudn lac c6 hinh dang tron va den,
c6 kich thuéc 2 - 3 mm, bé mat nhan béng va mép
khudn lac phang. Su xuat hién khudn lac c6 mau
den trén moéi truong TCBS la do trong moéi truong
nay vi khuin sinh khi H,S tac dung voi ferric
citrate (C4H;FeO,) nén dang khuan lac c6 mau den
[11]. Bén canh d6, khi H,S duoc tao ra thong qua
qua trinh khit cac axit amin chta lvu huynh nhu
cysteine va methionine, hoidc thong qua qué trinh
khir cac hop chat luu huynh vo co nhu thiosulfate,
sunfat, sulfite trong qua trinh phan hiy protein,
hoac trong qua trinh ho hip ky khi chuyén déi
electron thanh Iwu huynh thay vi oxy [12]. Qua két
qua phan lap trén, chon duoc dong vi khudn c6
khuén lac den da tach dong dé tién hanh cac thi
nghiém tiép theo.
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Hinh 1. Dong vi khudn N1 (Citrobacter spp.) cay
rong trén méi trudmg TCBS (A); hinh dang khun
lac vi khudn N1 (Citrobacterspp.)
duéi kinh nhin néi (B)

3.2. Nhan dién vi khudn bing c4c chi tiéu sinh
ly, sinh héa

Hinh 2. Két qua thit nghiém catalase (A), oxidase
(B), nhuom Gram (C), tinh di dong (D), kha ning
sinh khi H,S (E) ctia mau vi khuin DC: Salmonella
senovar Enteritidis ATCC 49223 va N1:
Citrobacter spp.

Két qua thir nghiém catalase cho thay, mau vi
khuidn N1 (Citrobacter spp.) duong tinh voéi
catalase (xay ra hién tuong sui bot) (Hinh 2A). Vi
vay, mau vi khudn dang khao sat cé su hién dién
cua enzyme catalase nén c6 kha niang phan hay
H,0, thanh H,O va O,. Thit nghiém oxidase cho
thdy, vi khudn N1 (Citrobacter spp.) am tinh voi
oxidase do khong déi mau sac trong 60 gidy (Hinh
2B). C6 thé két luan rang, té bao vi khuian khong
co si hién dién ctia enzyme cytochrome oxidase.
Két qua nhuém Gram (Hinh 2C) cho thay, méu vi
khudn N1 (Citrobacter spp.) c6 dang hinh que va
thuoc vi khudn Gram am vi vi khu4n nay bat mau

héng cta thudc nhudém safranine. Hinh 2D cho
thay, méi trudng bi van duc va khudn lac phat trién
lan ra khoi duong cdy, chung t6 mau vi khuidn N1
(Citrobacter spp.) c6 kha niang chuyén dong; két
qua thir nghiém trén moi truong SIM (Hinh 2E)
cho thdy, mau vi khudn N1 (Citrobacter spp.) c6
sinh khi H,S. Bing chung 1a c6 két tha den doc
theo duong cdy trong moi truong vi moi truong
SIM chtra amoni sulfat mau va natri thiosunfat.

Tat ca cac két qua tht nghiém sinh ly, sinh
hoa trén ctia mau vi khudn N1 déu twong déng voi
dic diém sinh ly, sinh hoa ctia mau vi khudn doi
ching (Salmonella ATCC 49223).

3.3. Két qua dién di PCR véi doan gen 16S
rDNA va gidi trinh tu

Két qua dién di mau PCR ctia doan gen 16S
rDNA v6i cap moi 27F va 1492R cho thdy, mau vi
khu4n N1 c6 xuat hién bang & vi tri 1.500 bp (Hinh
3), két qua nay tuong dong voi két qua nghién ctu
ctia Alkhafaji va Hashim (2018) [3], da phan lap
duoc 3 mau thudc Citrobacter freundii bang cach
khuéch dai doan gen 16S rDNA. So sanh trinh tu
ving gen 16S rDNA cta dong vi khudn N1 voi
trinh tu cta cac loai vi khuédn trong ngan hang gen
NCBI bang cong cu BLAST, két qua cho thay,
trinh ty ving gen cta dong vi khudn N1 c6 do
tuong dong 99,59% voi dong vi khudn Citrobacter
freundii (Hinh 4). Tir cac thit nghiém sinh ly, sinh
hoa va két qua so sanh trinh ty cta mau N1 trén
chuong trinh BLAST, c6 thé xac dinh rang, mau vi
khuan N1 1a Citrobacter freundii,

1500 bp

Hinh 3. Dién di san phdm PCR trén gel
agarose (L: Ladder; 1: N1)
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Hinh 4. Két qua BLAST trinh tir 16S rRNA cfia mau vi khuidn N1 trén NCBI

3.4. Két qua phan lap thuc khuén thé

Cac dong TKT duoc phan lap tai huyén An
Minh, tinh Kién Giang; huyén Duyén Hai, tinh Séc
Trang va quan Céi Rang, thanh pho Can Tho. Két
qua phan lap duoc 58 dong TKT, trong d6 cé 40

mau nudc ao tom, 9 mau bun day ao tom, 1 mau
nudc ao so6 huyét, 1 mau bun ao so huyét, 1 mau
nudc ao cua, 1 mau bun ao cua, 2 mau tom bénh, 2
mAau nudc ao ca va 1 mau bun ao ca duoc thé hién
qua bang 1.

Bang 1. Cac dong TKT duoc tir phan 14p tir nedc ao nuodi tom, bin day ao va tom bénh
tai tinh Séc Trang, Kién Giang va thanh phd Can Tho

SIT| TKT |STT | TKI | STT | TKTL |STT| TKT | STT | TKT | STT TKT
1 oNT1 11 | oNT11 | 21 | oNT21 | 31 oB1 41 | oAM1 | 51 oDH3
2 oNT2 12 | oNT12 | 22 | oNT22 | 32 B2 42 | sAM2 | 52 oDH4
3 oNT3 13 | oNT13 | 23 | oNNT1 | 33 oB3 43 | sAM3 | 53 oVHC1
4 oNT4 14 | oNT14 | 24 | oNNT2 | 34 B4 44 | oBM1 | ™4 oVHC1
) oNTS 15 | oNT15 | 25 oNC1 35 oB5 45 | oBM2 | 55 oBVH1
6 oNT6 16 | oNT16 | 26 oNC2 | 36 oNS 46 | oVH1 | 56 oBVH2
7 oNT7 17 | oNT17 | 27 oNB 37 oBS 47 | oVH2 | 57 oBVHC
8 oNT8 18 | oNT18 | 28 | oNNB | 38 | oNAC | 48 | oVH3 | 58 oTh
9 oNT9 19 | oNT19 | 29 oNXP | 39 | «BAC 49 | «DH1

10 | oNT10 | 20 | oNT20 | 30 oNTB | 40 oTB 50 | oDH2

Ghi chu: STT: so'thit tu, TKT: thuc khun thé

3.5. Kha ning xam nhiém cta TKT bing
phuong phap thit nghiém vét tan

Nghién cttu vé kha ning xam nhiém vi khuin
Citrobacter freundii ciia TKT bing phuong phap
nhé giot TKT duoc thé hién. Sau khi khao sat kha
nang lay nhiém cta 58 dong TKT trén vi khuin
Citrobacter freundii nhan thdy, tai vi tri nho giot
quan sat trong 24 gio chi c6 6 dong TKT cé xuat
hién cac vét tan 1a cac dong: oTh, «BAM2, sBAM1,
oVH3, oDH2, sDH3 trén nén vi khuén ki cha thé
hién qua hinh 5, con lai 52 dong TKT vét tan
khong ro hoac khong co vét tan. Quan sat hinh 5
cho thdy, c6 hai kiéu hinh vé hinh thai vét tan
duoc hién thi 1a vét tan trong sudt va vét tan mo
duc voi duong kinh vét tan dao dong trong khoéng
10 - 20 mm. O 4 dong TKT: «BAM2, «BAMI,
oVH3, «DH3 nhan théy cac vét tan trong va ro trén

72

nén duc ctia vi khuin sau 24 gio. Trong khi do, 2
dong TKT: Tb va sDH2 chi xuat hién vét tan mo.

Su khac nhau gitra hai vét tan chinh 1a su
tuong tac vat ly va héa hoc gitra TKT voi vi khuan
khi ching tiép xac ban dau. Cac phan tmg nay cé
thé gay ra cac bién ddi trong moi truong xung
quanh vi khudn, lam thay d6i su phat trién cda
chdng va cudi ciing dan dén su hinh thanh ctia cac
vét tan trong sudt hoic mo duc. Qua trinh nay
phan anh su da dang va phtic tap ctia co ché tuong
tac gitta TKT va vi khudn [13]. Kiéu hinh thai vét
tan trong dién hinh 12 dong TKT doc, noi ma vi
khuan ky cht sau khi bi TKT nhan lén sé chét va
tao ra mot vét tan ro rang. Trong truong hop nay,
vi khuédn ky cht khong thé tiép tuc phat trién sau
khi bi anh huong boi TKT [14]. Nguoc lai, kiéu
hinh thai ctia vét tan mo hay duc thuong duoc
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quan sat & cac dong TKT 6n hoa. Khi TKT nay
xam nhap vao vi khuin ky chd, ching khong giét
chét vi khudn ma thay vao d6 gan phan tr ADN
vao gen cla vi khuén, tao ra prophage. Vi khudn
mang prophage dugc goi la té€ bao tiém tan
(lysogen) [15]. Su khac nhau vé hinh thai vét tan
tao boi cac dong TKT c6 thé 1a do su khac nhau vé
cach thic xam nhiém ciing nhu vé toc do sinh
truéng ciua TKT [16].

<2

Hinh 5. Két qua thir nghiém vét tan ctia 6 dong
TKT phan lap x4m nhiém trén Citrobacter
freundii, A: Vi khuan Citrobacter freundii; B: Vi
khuin Citrobacter freundii + cac dong TKT

Vi vay, qua két qua khdo sat trén nhan thiy,
dong TKT oDH3 cho vét tan trong va ro nhat,
ching té6 TKT nay c6 kha nang ly giai hoan toan.
Vi vay, tiép tuc chon TKT ¢DH3 dé tién hanh tach
dong va thi nghiém khao sat hoat tinh ly giai trén
vi khuan Citrobacter freundii.

3.6. Sang loc TKT bang phuong phap khao sat
vét tan agar hai 16p

Tién hanh stt dung phuong phap agar hai 16p
dé danh gia mac do anh hudng va hinh thai vét tan
cia TKT oDH3 d6i voi vi khudn Citrobacter
freundii. Két qua cho thdy, cac vét tan phan bo déu
trén toan bo dia thach (Hinh 6). Sau khi quan sat
cac vét tan trén bé mat dia thach nhan thay, cac
vét tan khac nhau vé hinh dang va kich thuéc nén
sé cho ra nhiéu hon mot loai TKT cho cting mot vi
khuin ky chd. Hinh 6 cho thay, c6 hai hinh dang
vét tan trén dia thach duoc hién thi la vét tan hinh
tron, trong sudt va vét tan cé tam trong, c6 vong
sang bén ngoai. Tir do, co thé tach dong va phan
lap duoc 2 dong TKT khac nhau cho cling mét vi
khuén ky chu.

Hinh 6. K&t qua khdo sat vét tan ctia TKT «DH3
Sau nhiéu lan sang loc da tach dong thanh
cong hai TKT co kich thuée va hinh dang dong
nhat thé hién qua hinh 7A va 7B.

Hinh 7. Hinh th4i vét tan sDH3.1 (A) va «DH3.2
(B) trén nén vi khuan Citrobacter freundii

Hai hinh thai vét tan ctia TKT oDH3 dugc thé
hién qua hinh 7. Quan sat hinh 7A cho thdy, su
hién dién cac vét tan trong, ro, c6 vong sang bén
ngoai, tirc 1a cac ving ban trong suét xung quanh
vét tan; hinh 7B cho thdy, cac vét tan hinh tron va
trong sudt trén nén vi khuin Citrobacter freundii,
dién hinh cho cac TKT sinh tan [17]. Qua trinh ly
giai vi khudn ctia TKT bing phuong phap agar hai
16p cho thdy, TKT hoat dong theo co ché lam giam
hoic loai bé mang té bao cta vi khudn. TKT bam
vao diém thu cam ctia té bao vi khudn bang bé mat
& cudi, sau d6 tiem vat lieu di truyén ctia n6 vao va
stt dung bd mdy trao ddi chat cia vat cht dé nhan
lén, dan dén su phan gidi t€ bao va gidi phong cac
TKT méi bén trong mang té bao. Cac TKT cé dau
16n hon sé cé xu huéng hinh thanh cac vét tan nho
hon, nguoc lai, TKT c6 dau nhé cac vét tan hinh
thanh sé 16n hon. Diéu nay c6 thé 1a do thuc té cac
virion 16n hon (c6 dau lén hon) sé khuéch tan
cham hon qua 16p thach trén cung so véi cac
virion nhé hon, do d6 tao ra cac vét tan nho hon
[14].
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3.7. Anh huéng TKT dén mat s6 vi khuén

Két qua khao sat kha nang tuong tac clia hai
dong TKT oDH3.1 va oDH3.2 voi vi khudn
Citrobacter freundii bang phuong phap trai dém
cho thdy, mat s6 vi khuin co su thay ddi (Hinh 8).
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Hinh 8. Anh huéng ctia TKT lén mat s6 vi khudn
Citrobacter freundii

Ghi chu: DC: Vi khuin Citrobacter freundii;
oDH3.1: Vi khudn Citrobacter freundii + o DH3.1;

o DH3.2: Vi khuan Citrobacter freundii + o DH3.2.
Su thay d6i mat s6 vi khuan khi bg sung TKT
oDH3.1 va «DH3.2 khac biét c6 y nghia so voi doi
chimg khong bé sung TKT (p<0,05). O nghiém
thic doi ching, chi c6 vi khudn duwoc nudi trong
moi truong TSB ¢6 mat s6 khudn lac 1a 8,71 log,,
CFU/mL, & hai nghiém thic ching TKT «DH3.1
va oDH3.2 c6 mat s6 khudn lac lan luot 1a 7,63 logy,
CFU/mL va 7,11 log,, CFU/mL cho thdy co6 su
giam ro rét so véi nghiém thitc d6i ching. Két qua
tren cho thdy, TKT oDH3.2 (giam 1,6 log,
CFU/mL) lam gidm mat s6 vi khuan cao hon TKT

oDH3.1 (giam 1,08 log,, CFU/mL). Diéu nay c6
thé duwoc giai thich, do khi ching TKT vao vi
khudn, TKT sinh trudng, phat trién manh dan tc
ché sy phat trién cta vi khuidn Citrobacter
freundii, 1Tam vi khuin gidm stc song va chét di
nén s luong khuén lac hinh thanh it hon so véi
nghiém thic doi ching [18].
3.8. Anh huéng TKT dén hinh théi vi khudn

St thay d@6i hinh thai vi khuin khi tuong tac
voi hai dong TKT oDH3.1 va oDH3.2 duoc thé
hién qua hinh 9. Quan sat khuan lac bang kinh soi
ndi cho thdy, hinh thai khuin lac Citrobacter
freundii trén moi truong XLD c6 mau trang duc,
hinh tron, bé mat nhin, béng c6 ria mau tring va
kich thudc khudn lac khoang 2 mm (Hinh 9A), két
qua mo ta twong tu voi két qua nghién ctu cta
Awad va Al-saadi (2022) [19]. Sau khi b6 sung 100
pL TKT oDH3.1 va ¢DH3.2 vao huyén phu vi
khuédn Citrobacter freundii da lam thay d6i hinh
dang khuén lac mot cach ro reét, diéu nay quan sat
thdy & hinh 9B va 9C. O nghiém thtc ching TKT
oDH3.1 va sDH3.2, khong cho thay su khac biét vé
mau sic va kich thuéc khudn lac, nhung cé thé
nhan thay & ca hai nghiém thuc khi két hop TKT
déu lam thay d6i hinh dang khudn lac tr dang
nguyen, tron thanh khudn lac c6 hinh thai ring
cura, cac ria khong déng déu.

. -

Hinh 9. Anh huéng TKT lén hinh thai vi khuén Citrobacter freundii
Ghi chu: A: Vi khuan Citrobacter freundii: B: Vi khuan Citrobacter freundii + s DH3.1; C: Vi khuan
Citrobacter freundii + o DH3.2

Diéu nay c6 thé giai thich 1a do su phan giai
ctia TKT tiét ra enzyme lytic xam nhiém vao vi
khuin ky chd. Bang cach pha vo cau tric
peptidoglycan ctia thanh té bao vi khuén, enzyme
Iytic khong chi lam cho vi khudn giam di ma con
lam thay ddi bé mat va hinh dang ban dau cta vi
khuin [20]. Diéu nay khong chi anh hudng dén

kha niang tc ché vi khudn ma con mé ra nhimg
trién vong méi trong viéc phat trién cac phuong
phap diéu tri sinh hoc dé kiém soat vi khudn gay
bénh.

4. KET LUAN

Phan lap duwoc 1 dong vi khudn Citrobacter
freundii qua cac tht nghiém sinh ly, sinh héa va
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két qua giai trinh tu. Tuyén chon dugc hai dong
TKT oDH3.1 va ¢DH3.2 c6 kha ning xam nhiém
va hinh thanh vét tan hoan toan véi ching vi
khudn Citrobacter freundii. Sau khi ching hai
TKT oDH3.1 va sDH3.2 vao vi khuidn ky cha
Citrobacter freundii (N1) da lam thay d6i mat so
va hinh thai khuén lac vi khuin nay. Két qua cua
nghién ctru cho thdy tiém nang cia thuc khudn thé
trong viéc tc ché vi khuan Citrobacter freudii gay
bénh dong vat thiy san va trén nguoi.
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INVESTIGATING THE EFFECTS OF BACTERIOPHAGES AGAINST Citrobacter spp.
BACTERIA ISOLATED FROM WATER IN SHRIMP PONDS
Truong Thi Bich Van?, Le Thi Cam Tu!, Ha Thi Bao Tran’,

Le Anh Gia Huy!, Nguyen Pham Anh Thi!

! Institute of Food and Biotechnology, Can Tho University
Summary

Citrobacter spp. is an opportunistic pathogen that causes diseases in aquaculture and is a
multidrug-resistant bacterial strain of current concern. To effectively and safely address this
issue, finding alternatives to antibiotics is becoming more urgent than ever. Currently, using
bacteriophages is a potential biological method to replace antibiotics in treating diseases caused
by bacteria. Therefore, the study ’"Investigating the effects of bacteriophages against
Citrobacter spp. bacteria isolated from water in shrimp ponds” was conducted with aim of
indentifying at least one phage strain capable of infecting Cifrobacter spp. isolated from shrimp
pond bottom water and mud. This project aims to identify phage strains capable of inhibiting
Citrobacter spp. bacteria. The result was the isolation of a bacteria strain from shrimp pond
water and the identification of bacterial sample N1 as Citrobacter freundii. From samples of sick
shrimp, shrimp pond water and mud, 58 bacteriophage strains were isolated. Using the drop-
plaque method, six phage strains, ¢Th, sBAM2, «BAM1, «VH3, sDH2 and «DH3, were selected
for their ability to infect Citrobacter spp. Among them, the DH3 bacteriophage strain showed
the clearest and most transparent plaque on the Citrobacter freundii bacterial background. The
DH3 bacteriophage was chosen to evaluate its impact to bacterial population and morphology of
Citrobacter freundii colonies using the spread counting method. The evaluation results
indicated that the phage strain ¢DH3 reduced the bacterial population and altered the

morphology of Citrobacter freundir.

Keywords: Citrobacter spp., bacteriophage, the double - layer agar (DLA), plaque.
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