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TOM TAT

Téom hum la dong vat thiy san c6 gia tri kinh t& cao. Tuy nhién, nghé nuéi tdom hum ludén déi mat véi cac dot
dich bénh gay thiét hai ning né cho ngudi nudi. Nghién ciru ndy tip trung vao viéc phan 1ap, dinh danh, xac dinh
tinh khang khang sinh va kha nang hinh thanh mang sinh hoc (biofilm) cua cac chung Vibrio parahaemolyticus
tr cac mau tdbm hum béng Panulirus ornatus va tom hum xanh Panulirus hormarus dugc nuéi trong cic 1dng be
khu vuc Binh Ba, tinh Khanh Hoa. Két qua dinh danh bang phuong phap hoa sinh va sinh hoc phén tir (xéc dinh
su c6 mt cua gene toxR bang cdp moi chuyén biét loai) cho thay V. parahaemolyticus xuat hién trong tat cd cic
mau tom kiém dinh (n = 30). Cac ching V. parahaemolyticus phan lap dugc the hi¢n tinh khdng cao doi véi
khang sinh Streptomycin (67%) va Cefotaxime (33%) nhay cam cao ddi v6i khang sinh Florfenicol (100%) va
Trimethoprim Sulphamethoxazole (100%). D6i voi kha nang hinh thanh mang sinh hoc (bloﬁlm) két qua nghién
ctru cho thdy co 83% cac dong vi khuén ¢6 kha nang sinh biofilm. Phan tich mdi twong quan giira kha ning sinh
biofilm va tinh khang khang sinh cho thay cac chung vi khuan da khang (hodc da nhay trung binh) c6 kha nang
hinh thanh mang sinh hoc manh.

Tir khéa: Hinh thanh mang sinh hoc, khang khang sinh, Panulirus spp., V. parahaemolyticus.

MO PAU

Vibrio spp. la cac vi sinh vat c¢ lién quan méat thiét dén nhiéu bénh khac nhau trén dong vat va con nguoi. Bac
biét, cac Vibrio c6 mang cac yéu té doc lwc 1a nhém vi khudn gay anh hwong I&n dén nganh nudi trdng thay san.
O cac vung nudi thly san nhiét d&i, dich bénh bung phat da sb gén lién véi cac nhom Vibrio harveyi,

V. alginolyticus, V. parahaemolyticus and V. campbellii. Trong do, V. parahaemolytlcus la loai vi khuan duoc biét
dén v&i kha nang gay nhidu bénh khac nhau va nguy hidm trén déi twong thay san.

Mot s6 san pham ngoal bao do Vibrio tiét ra dwoc cho 1a co kha nang dong gop vao tinh dgc clia dong vi khuén
nay bao gdm: sw c6 mét cla doc té toxR, hemolysins (phan gidi hdng cau), phospholipase, S|dersphorores
cytotoxms chéat bam dinh (adhesm) kha nang hinh thanh mang sinh hoc (biofilm formation), quorum sensmg
(kha nang glao tlep) kha nang di dong nhanh (swarmlng) kha nang khang khang sinh... Nhiém déc Vibrio xuat
hién do sw c6 mét ctia mét hodc td hop nhidu nhan t6 gay doc lwc néi trén (Mohamad et al., 2019).

Biofilm & mot tap hop gdm nhiéu té bao vi sinh vat gan ket v@i nhau trén bé mat mot gla thé. Biofilm c6 vai tro
bao vé cac loai vi sinh vat chong lai tac dong cla cac yéu td bat lgi cia moi truong song nhu thiéu cac chat
dinh duéng, tac dung clia chét khang sinh... Sw hinh thanh biofilm 1a mét co ché gay déc luc quan trong &
cac dong vi khudn gay bénh va da dwoc phat hién & cac vi khudn khac nhau bao gdm Pseudomonas
aeruginosa, Staphylococcus aureus, Escherichia coli va Vibrio parahaemolyticus (Chen et al., 2018; Verderosa et
al., 2019). Gan day, két qua nghién ctru ciia Ashrafudoulla va dong tac gia (2019) trén cac dong vi khuan
V. parahaemolyticus phan lap tr vem xanh déu mang gene ddc tinh va tinh da khang va kha nang hinh thanh
mang sinh hoc.

Trong thi gian tré lai day, khang khang sinh & cac dong Vibrio spp. trong nudi tréng thay san van chwa cé d&u
hiéu giam. Ngoai ra, tinh trang da khang khang sinh & cac dong Vibrio mang ddc tinh nhw V. harveyi,
V. alginolyticus, V. parahaemolyticus gay ra that bai nghiém trong trong nudi trdng thdly san (Mohamad et al., 2019).

Nghién ciru nay tap trung vao viéc xac dinh tinh khang khang sinh, kha nang hinh thanh biofilm cla céac vi khuén
V. parahaemolyticus phan lap ttr tém hum Panulirus nudi bién.

NGUYEN LIEU VA PHUONG PHAP

Thu mau tém

15 mau tdm hum xanh (Panulirus hormarus) va 15 mau tdm hum béng (Panulirus ornatus) con séng, cé dau hiéu
bé &n, toan than dé &ng duoc thu thap tai cac ldng bé nudi & khu virc dao Binh Ba, Cam Ranh, Khanh Hoa, tom
dwoc déng trong cac thung xdp ¢6 suc khi. Cac mau dwoc van chuyén vé phong thi nghiém phuc vu cho viéc
phan tich. Thoi gian thwe hién nghién ctru: 2/2018 - 10/2019.
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Phan lap va dinh danh Vibrio parahaemolyticus bing phwong phap vi sinh, héa sinh

Phan Iap vi khuén Vibrio parahaemolyticus dwgc thuwe hién theo phuwong phap cla Lopez-Ledn va ddng tac gia
(2016) c6 cai tién: ddng nhat mau rudt tdm trong moi trwong ASPW (Alkaline peptone water, Himedia) va tang
sinh chon loc trong 24h + 2h, 28°C + 2°C. Dich tang sinh sau dé dwoc cay ria trén moi truong TCBS
(Thiosulphate citrate bile sucrose, Himedia, An Do) 24h + 2h, 28°C + 2°C. Cac khuén lac dién hinh cda Vibrio
parahaemolyticus (béng tron, dwéng kinh 2-3 mm, xanh |& thAm) roi rac dugc 1am thuan trén méi trwong NA
(nutrient agar, Himedia, An Do) c6 bd sung 2,5% NaCl. Cac dic diém sinh héa khéng dinh Vibrio
parahaemolyticus bao gédm nhudm string test, nhuém Gram, test di dong, 1én men cac dwong Glucose, Lactose,
Sucrose, kha nang sinh HzS, sinh hoi, oxidase, Ornithine decarboxylase ODC, Lysine decarboxylase LDC,
Arginine dihydrolase (ADH), Indol, NaCl 0%, NaCl 2%, NaCl 6%, NaCl 8%, NaCl 10% (Tleu chuan quéc gla
TCVN 7905-1:2008). Cac chiing vi khuan thuan dwoc bao quan trén 6ng thach nghiéng (4°C) va cap déng -70°C
trong glycerol 15%.

Xac dinh gene déc t6 toxR cua Vibrio parahaemolyticus bang ky thuat PCR

Cac mau nudi cay vi khuan thuan (sau khi xac dinh cac dac diém sinh hda, vi smh) dwgc kich hoat trén moi
trwdng Nutrient Broth (NB) co bo sung 1,5% NacCl, 28°C + 2°C, 12-15h va dwoc s dung dé tach chiét DNA tdng
sb. Quy trinh tach chiét DNA tdng sd (TNA) dwoc thye hién nhw sau: 1,5 mL dich khuén trong méi trwéng NB
dwoc hut vao eppendorf va li tdm 8000 rpm trong 10 phut. Can thu dwoc L’J trong 200 pL dung dich phan giai (gom
7,8 M urea, 0,5% sodium dodecyl sulphate) & 55°C trong 10 phat, sau do G trén da trong 10 phL’Jt. Sau khi thém
100 pL of 7,5 M ammonium acetate, hon ho’p dwoc vortex trong 30 giay & nhiét do phong va Iy tdm voi toc do
14.000 vong trong 5 phut & 4°C. Tiép theo, bd 'sung 300 pL isopropanol vao dich ndi thu duoc va Ic 40 1an, hén
hop duoc ly tam & 16.000g trong 10 phat. Cubi cling, rtra can thu dwoc bang ethanol 60% 2 1an va hoa tan cén
bang 50 pL nwéc cat (molecular grade water).

DPoan gene toxR dwoc khuéch dgi trong hdn hop phan trng gdm 5 uL 5X My Taq reaction buffer, 0,5 uL My Taq
polymerase (Bioline, ), 0,5 uL mai toxR-F (5’-3') GTC TTC TGA CGC AAT CGT TG, 0,5 uL toxR-R (5-3") ATA
CGA GTG GTT GCT GTC ATG (Kim et al. 1999) cé ndng d6 10 pmoles/uL, 2 uL TNA vi khuén, va 16,5 uL nuo’c
Phan trng khuech dai doan gene toxR dworc thirc hién trén may ludn nhiét (Blorad) V@i cac budc nhw sau: 95°C
trong 5 phut, tiép theo 30 chu ki gdm 95°C trong 30 gidy, 50°C trong 30 gidy, va 72°C trong 30 gidy, cudi ctng &
72°C trong 5 phit.

San pham ,khuéch dai gene toxR duwogc dién di trén gel agarose 1% cé nhudm ethidium bromide (0,5 pg/mL) va
quan sat két qua dwgi den tia cwe tim. San pham cé kich thwéc khoang 350bpS

Kha nang khang khang sinh cta cac dong Vibrio parahaemolyticus phan lap dwoc

Kha nang khang khang sinh cda vi khuan Vibrio parahaemolytlcus duogc thuc hién dya theo nguyén Iy phuwong
phap khuyéch tan thach clia Bauer va déng tac gia (1966) duoc st dung trong khao sat khang sinh trén doi
twong tha y (Watts et al., 2018). Thi nghlem khang khang sinh dwgc tien hanh véi 10 loai dia khang sinh khac
nhau phd bién co tac dung trén vi khuan Gram am, hay dwoc ding trong thd y thiy san hodc dung diéu tri cho
nguoi bao gom: AMK30 (Amikacin 30 pg), CIP5 (Ciprofloxacin 5 pg), CLR15 (Clarithromycin 15 pg), CN10
(Gentamicin 10 pg), CTX30 (Cefotaxime 30 pg), E15 (Erythromycin 15 pg), ERN5 (Enrofloxacin 5 pg), FFC30
(Florfenicol 30 pg), SXT25(1 trimethoprim 19 Sulphamethoxazole/ 25 pg), S10 (Streptomycin 10 pg) Mai tredng
Mueller Hinton Agar (MHA-Himedia, An do) va cac dia khang sinh thwong mai (Oxoid, UK) duwoc siv dung trong
thwc hién khang sinh do Dé dam béao chat lwong céac lan thwe hién phuong phap khoanh gidy khang sinh khuéch
tan, cac chang vi khudn chuén E. coli ATCC 25922 va Staphilococcus ATCC dwoc st dung lam chang tham
chiéu (WHO, 2003 ; Watts et al., 2018) Két qua dwa theo bang tra két qua kich thwéc vong vé khudn véi tiéu
chu&n Vién tieu chun lam sang va xét nghiém (CLSI, 2019).

Kha nang hinh thanh mang sinh hoc (biofilm) cia cac ching Vibrio parahaemolytlcus phan lap dwoc va
méi twong quan giipa tinh sinh biofilm va tinh khang khang sinh cta cac vi khuén

D& xac dinh kha nang hinh thanh biofilm cua cac chung vi khuan, phwong phap nhuém ong eppendorf bang dung
dich tim tinh thé dwoc ap dung theo cach thire cla Latorre va doéng tac gia (2016) co stra ddi. Tom tat cac budc
thwe hién nhw sau: cac ching vi khuén tr 6ng glycerol -20°C duo’c kich hoat trong TSB 28°C + 2°C, 24h. Diéu
chinh dich nudi cay dat McFarland 0,5 twong dwong véi 1,5 x 10® CFU/m (twcynq ng ODsso = 0,5). Hat 50 uL
dich khuan cay vao c6 chra 0,5 mL méi trwong TSB bd sung 2,5% NaCl trong cac ong eppendorf (thé tich ong
1,5 mL), chat liéu ong polypropylene Dich khuan dwoc nudi & 28°C + 2° C, khdng l&c. Sau 24h, nudi cay, phan
dich nudi cdy dwoc do bd, va cac éng dwoc rira nhe nhang bang nwoc cat, dé kho tw nhién. Sau do, 1 mL dung
dich crystal violet (tim tinh thé) 1% wiv (khdi lwong/thé tich nwéc) dwoc thém vao cac 6ng de nhudm céc té bao
bam trén thanh 6ng. Sau 25 phat nhuém, dung dich tim tinh thé dwoc loai bo, va cac ong tiép tuc duoc rira bang
nwéc cat va dé khé. Khi cac 6ng da kho, thém 1,5 mL CoHsOH 96% vao cac dng dé hoa tan thudc nhudm tim tinh
th&, dung dich hoa tan sau dé dwoc do ODszo (Blorad)

Gia tri OD ngudng (cut-off value) ODc = 0Dnc + 3SD trong do ODnc la gia trj OD trung binh cla céac mau dbi
chunq am va SD la do léch chuan cua cac Q|a tri OD cla cac mau doi chirng am. Gia tri OD cua mau vi khuan
kiém dinh ODs = 0Ds — ODc. Trong do (i) neu ODs < ODc vi khuan kiém dinh khong hinh thanh biofilm ; (ii) néu
OD¢< ODs < 2 x ODc vi khuan kiém dinh hinh thanh biofilm yéu (+) ; (iii) néu 2 x OD.< OD < 4 x ODc vi khuén
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kiém dinh hinh thanh biofilm trung binh (++) va (iv) néu 4 x OD.< OD vi khuan kiém dinh hinh thanh biofilm
manh (+++).

Méi twong quan gitva kha nang hinh thanh biofilm va tinh khang khang sinh cta cac ching vi sinh vat dwoc phan
tich dwa trén thong ké da bién phan tich thanh phan chinh PCA (Principal Component Analysis) (Pearson, 1901,
Hotelling, 1933; Nquyen Hdru Du, 2014) s dung phan mém SPSS; trong do cac bién 80 lan lwot Ia sO lwong
khang sinh ctia méi chiing dwgc ghi nhan nhay cam, trung binh, khang va OD cla mau sau khi kiém tra tinh
sinh biofilm.

KET QUA VA THAO LUAN
Phéan lap va dinh danh Vibrio parahaemolyticus

30 ching Vibrio parahaemolyticus bao gém 15 chiing ma héa Vp_Ph1l — Vp_Ph15 dwoc phan lap ti tém ham
xanh (Panulirus hormarus) va 15 ching dwgc ma héa Vp_Pol —Vp_Pol5 duoc phan lap t& tdm ham bdng
(Panulirus ornatus). Cac chiing nay cé thé hién cac dac diém: Sucrose (-) (thé hién khuan lac xanh dam trén méi
trwdng TCBS — Hinh 1), Gram -, di dong (+), Glucose (+), Lactose (-), H2S (-), sinh hoi (-), oxidase (+), Ornithine
decarboxylase ODC (+), Lysine decarboxylase LDC (+), Arglnlne dihydrolase (ADH) (), Indol (+), NaCl 0% (-),
NaCl 2% (:') NaCl 6% (+), NaCl 8% (+), NaCl 10% (-). TAt c& cAc mau tdm hum thu nhan d&u cé sy hién dién
cula vi khuan Vibrio parahaemolyticus.

ancimi il
Hinh 1. Pac diém khuan lac chia cac chung V. parahaemolyticus trén TCBS
Xac dinh gene doc t6 toxR cua Vibrio parahaemolyticus bang ky thuat PCR

Céc chiing Vibrio parahaemolyticus sau khi dinh danh sinh héa, hinh thai dwoc s& dung dé kidm tra sw c6 mat
cla gene toxR béng cép mdi dac hiéu. Cac san phdm PCR duoc kiém tra bang dién di trén gel agarose 1% v&i
thang Marker chuan cé kich thwéc 1000bp Boan gene toxR muc tiéu cé kich thuéc khoang 350bp (Hinh 2). Tét
ca 30 dong Vibrio parahaemolytlcus sau khi dwgc dinh danh bang phwong phap vi sinh, héa sinh déu c6 mang
gene toxR. Gene toxR cé mat trong tat cd cac dong V. parahaemolyticus (Kim et al., 1999), do vay viéc st dung
doan gene toxR, song song v&i phwong phép sinh hda, cé thé dwoc st dung trong dinh danh & cap db loai.

Hinh 2. Dién di dd san pham PCR khuéch dai gen doc té toxR ctia V. parahaemolyticus
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Kha nang khang khang sinh ctia cac dong Vibrio parahaemolyticus phan lap dwoc

Két qua khang sinh db cho thay cac chiing Vibrio parahaemolyticus phan 1ap tir tdm hum thé hién tinh khang cao
vGi Streptomycin (67%), Cefotaxime (33%), Enrofloxacin (13%). T4t c& cac chiing déu nhay cam véi Florfenicol
(100%) va Trimethoprim Sulphamethoxazole (100%). Ty |& cac chiing nhay trung binh v&i mét sé loai khang sinh
nhw Amikacin, Cefotaxime, Enrofloxacin kha cao, Streptomycin (> 20%) (Hinh 3). Ngoai ra, c6 6 ching (20%) da
khang vé&i 2 loai khang sinh va 5 chiing da khang vé&i 3 loai khang sinh (16,76%). T4t ca cac trwong hop da
khang d&u c6 lién quan dén khang Streptomycin. Va trong 30 chling phan tich, tat ca cac ching déu khang hodc
nhay trung binh v&i Streptomycin.
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Hinh 3. Két qua khang sinh do ctia cac chiing vi khuan V. parahaemolyticus trén tdm hum
AMK30 (Amikacin 30 pg), CIP5 (Ciprofloxacin 5 pg), CLR15 (Clarithromycin 15 pg), CN10 (Gentamicin 10 pg),
CTX30 (Cefotaxime 30 pg), E15 (Erythromycin 15 pg), ERN5 (Enrofloxacin 5 pg), FFC30 (Florfenicol 30 pg),
SXT25(1 trimethoprim 19 Sulphamethoxazole/ 25 pug), S10 (Streptomycin 10 pg)

Kha ning hinh thanh mang sinh hoc (biofilm) cGia cac ching vi khuan Vibrio parahaemolyticus phan
lap dwoc

Két qua cho thdy cac 6ng dbi chirng am (Staphyloccocus ATCC25923) khéng bat mau thudc nhuém crystal
violet. Cac 6ng nudi cay vi khuan bat mau thubdc nhudm véi cac cudng dd khac nhau (Hinh 4). Két qua do ODs7o
dung dich tim tinh thé sau khi hda tan v&i Ethanol 96% cho két qua 83% cac dong V. parahaemolyticus phan 1ap
dwoc trong nghién clru nay déu cé kha nang sinh biofilm trong d6 20% sinh biofilm yéu (+), 20% sinh biofim &
murc trung binh va 33% sinh biofilm manh.

Hinh 4. Kha nang sinh mang biofilm chia cac dong V. parahaemolyticus trén chét liéu nhwa polypropylene

Phan tich thanh phan chinh PCA trén phdn mém SPSS cho thay kha nang sinh biofilm va tinh khang khang sinh
c6 mbi twong quan. Trong do, cac chiing sinh biofilm & mirc manh da sb déu da khang, hodc da nhay trung binh
(tdng s khang sinh R va | 24). Ngwoc lai, cac ching khéng cé kha nang sinh biofilm khéng khang ho&c chi
khang v&i 1 loai khang sinh va nhay cadm vé&i dwéi 4 loai khang sinh trong s6 10 khang sinh dwoc khao sat
(Hinh 5).
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Hinh 5. Phéan tich PCA trong khao sét tinh khang khéng sinh va kha nang sinh biofilm ctaa 30 ching
V. parahaemolyticus phan lap tte tém hum Panulirus spp.

KET LUAN

Nhuw vay, két qua nghién ctru ctia chang t6i kha phiu hop véi cac nghién clru khac vé méi twong quan gitra tinh
khang céc loai khang sinh va kha nang hinh thanh biofilm cla cac chdng vi khudn (Verderosa et al., 2019;
Ashrafudoulla et al.,2019) cling nhw khang dinh 14n nira tinh trang khang khang sinh tai cac khu vwc nudi van
dang trong tinh trang bao déng.
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BIOFILM FORMATION AND ANTIBIOTIC RESISTANCE OF Vibrio
parahaemolyticus ISOLATED FROM SEACAGE LOBSTER Panulirus spp.
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SUMMARY

Lobsters are aquatic animals with high economic value. However, lobster farming is always faced disease
outbreaks causing heavy losses to farmers. This study focused on isolating, identifying, antibiotic resistance
profile and the ability to form biofilm of Vibrio parahaemolyticus strains from Panulirus ornatus and Panulirus
hormarus which are cultured in cages in Binh Ba area, Khanh Hoa province. Results of identification by
biochemical and molecular biology methods (the presence of toxR gene by species-specific primer set) showed
that V. parahaemolyticus appeared in all tested shrimp samples (n = 30). Isolated V. parahaemolyticus strains
exhibited high resistance to Streptomycin (67%) and Cefotaxime (33%); High sensitivity to antibiotics
Florfenicol (100%) and Trimethoprim Sulphamethoxazole (100%). About the possibility of biofilm formation,
the study results revealed that 83% of the bacterial strains had ability to produce biofilm. Analysis of the
correlation between biofilm formation and antibiotic resistance showed that strains which were multidrug-
resistant (or intermediate) bacteria were able to form strong biofilms.

Keywords: Antibiotic resitance, biofilm formation, Panulirus spp., V. parahaemolyticus.
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