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BAC BIEM CUA VI KHUAN DA KHANG PHAN LAP TU CA RO PONG
VA TIEM NANG PHONG NGUA BANG CAC HOP CHAT TU NHIEN

Nguyén Thanh Luén
Vién Khoa hoc Ung dung HUTECH, Dai hoc Cong Nghé Tp. Ho Chi Minh

TOM TAT

Trong nghién ctru ndy, dic diém cua cac chung vi khuan phén 1ap tir ca ré ddng nghi nhiém bénh
duoc khao sat bao gém muc d6 man cam voéi cac loai khang sinh, doc luc gay chét c4, va hoat tinh
khang cua cac hop chat chiét xuat tir thuc vét dbi véi cac ching vi khudn phan 1ap dugc. Tong sé 30
chung vi khuén, giéng Vibrio (10 chung) va non-Vibrio (20 ching) duoc phan 1ap c6 biéu hién khang
v6i 9 loai khang sinh khao sat. Co 11/12 chung khang véi it nhat 5 loai khang sinh. T4t ca 12 chung
khao sat déu nhay cam véi ciprofloxacin, nhung loai khang sinh nay hién nay d3 bi cAm str dung trong
nudi trong thuy san & Viét Nam va cac chung vi khuén nay c6 thé gay chét ca ro dong gidng tir 40%
den 90% trong gay nhiém thyc nghiém (IOSCFU/con i.p). Khao sat hoat tinh ctia cac hop chat chiét
xudt tir thuc vat d6i voi cac chung vi khuan ¢ nghién ctru nay cho thdy 2 hop chit TT1 va TT2 c6
hiéu qua khang cac chung vi khuan (NV5M va V7L) ¢6 doc luc cao, giy chét ca. Két qua trén ciing
cho thdy rang viéc sir dung khang sinh dé phong va diéu tri bénh cho thily san ¢ Viét Nam can phai
dugc kiém soat nghiém ngat hon. Str dung cac hop chét chiét xuat tir thuc vét thay thé khang sinh
trong nudi trong thity san s& 1 lidu phap an toan. Nghién ciru tiép theo vé phan tir (gen khang khang
sinh, plasmid cta vi khuan) can duoc thuc hién nham ting hiéu qua kiém soat viéc str dung khang
sinh, giam thiéu 6 nhidm méi trudng dé bao vé stc khoe con nguoi.

Tir khéa: Ca 1o dong, doc luc, khang khang sinh, vi khuan Vibrio.

Characterization of multi-antibiotic resistant bacteria isolated from
climbing perch (Anabas testudineus) and therapeutic potential of
phytochemicals

Nguyen Thanh Luan
SUMMARY

This study was conducted to investigate the characteristics of bacteria isolating from the
diseased climbing perches, including in-vitro antimicrobial susceptibility test and virulent
examination. A total of 30 bacterial strains, including 10 strains of Vibrio and 20 strains of non-
Vibrio were isolated in this study, they resisted to 9 experimental antibiotics. There were 11 out
of 12 investigated strains resisted to at least five antibiotics. All of 12 these bacteria strains were
susceptible to ciprofloxacin, but this antibiotic was presently prohibited to use in aquaculture in
Viet Nam, and in the result of experimental infection for climbing perch fingerlings with the above
bacteria strains with a dose of 10° CFU/fish showed that 12 these isolates caused mortality of
fish with the rate varying from 40-90%. The result of testing bacterial inhibition of phytochemicals
showed that TT1 and TT2 substances resisted to 2 highest virulent strains, such as: NV5M and
V7L. The results of this study also indicated that the use of antibiotics in prophylaxis and therapy
for fish should be controlled more strictly. The use of phytochemicals replacing antibiotics in
aquaculture would be a safe solution. Further studies on molecular (antibiotic resistant gene,
plasmid of bacteria) are necessary in order to improve the efficacy of controlling antibiotic use
in aquaculture, to reduce environmental pollution so as to protect human health.

Keywords: Climbing perch, virulence, antibiotic resistance, Vibrio.
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I. PAT VAN PE

Ca 16 dong, Vietnamese Koi (Anabas
testudineus) dang dugc nudi phd bién ¢ mot
s6 tinh Péng Nam Bo va ¢ ving PBSCL, do
kha nang thich ung tét méi truong nude xau.
Hién nay, ca ro dong nudi tham canh mang lai
hiéu qua kinh té cao va dugc nudi gy gidng
thir nghiém trong trang trai nudc ngot ¢ vung
Mymensingh, Bangladesh (Al Faruk va ctv,
2013). Hi¢n tai, gidi phap khang sinh trong
phong va diéu tri bénh duoc sir dung rong rai
trong nudi trong thuy san Viét Nam (Crumlish
va ctv, 2002). Luong khang sinh su dung ¢ ao
nudi chi 1a ude tinh, din dén liéu lugng khong
chinh xac va xuat hién chung khang da khang
sinh (Van, 2005).

Trong nghién clru nay, chung toéi phan lap
va danh gia kha nang da khang (khang 2 nhém
khang sinh tr¢ 1én), khang mo rong (khang voi
toan bo khang sinh théng dung trong phéac do)
cua cac chung Vibrio spp. va non-Vibrio thu
dugc tir ca ro6 ddng thuong mai va ca giéng nghi
nhiém bénh. Ngoai ra, cac chung thé hién kha
ning da khang s& duoc tiép tuc kiém tra doc
luc gay chét bang mé hinh ca giéng. Chung co
doc luc cao sé dugc dinh danh béng trinh tu gen
16SrDNA, va dung khao sat hoat tinh khang in-
vitro cta cac loai cao chiét thuc vat. Két qua
nghién ctru ctia ching t6i dong godp thong tin vé
hién tugng khang khang sinh cua vi khudn phan
lap tir ca va dé xudt giai phap han ché sir dung
khéang sinh.

IL. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém thi nghiém

Trong nghién ctru nay, viéc phan 1ap, nudi
cdy, thir nghiém d6 nhay khang sinh va doc
luc cta cac chung vi khuan dugc thuc hién tai
Phong thi nghiém Thu y, Vién Khoa hoc Ung
dung HUTECH, Truong Pai hoc Cong ngh¢ Tp.
HCM.

2.2. Ca thi nghiém

Mudi ba mau c4 ré dong thuong pham va ca
giéng c6 dau hiéu la nhu den than, 1o do, gan
c¢6 nhidu dém mu tring va xuat huyét duoc thu
mua tor chg Thu Btc (~200g/con, 4 con), cho
L€ Van Si, (~45g/con, 6 con), va trai ca ML
(~4g/con, 3 con) & Tp. HCM. Cac mau lach,
than, mang va gan ctia mau ca con song duoc
thu nhan vo tring va cdy 1én dia moi truong
Trypton Soy agar (TSA, Himedia, India), va
TCBS (TMMedia, India). Dia ciy dugc 0 24 gid
& 28°C. Céc khuan lac da lam thuan duoc béo
quan trong moi truong TSA + 15% glycerol,
~80°C. Cac vi khuén duoc tang sinh trén TSA 24
gid trwde khi sir dung cho thir nghiém tiép theo.

2.3. DPanh gia kha nang da khang

Thtr nghiém do nhay voi khang sinh dugc
thuc hién trén moi truong thach Muller-Hinton
Agar (HiMedia, India) theo phuong phap dia
khuéch tan khang sinh cua Kirby-Bauer. Theo
d6, dung dich khang sinh dugc bd sung vao
giéng (d = 6 mm) di chuén bi sin trén dia thach
trai déu vi khuan (108 CFU/ml) dé dat ndng do
cudi cung tuong tng véi timg loai 1a Amoxicillin
(25png), Ampicillin (10pg), Cefalexin (30pg),
Chloramphenicol (30pg), Ciprofloxacin (5pg),
Clindamycin (10pg), Doxycycline (30ug),
Erythromycin (15ug), Tetracyline (30pg) mua
tor cong ty Mekophar, Viét Nam. Sau do, cac
dia thach dugc u 24 gio ¢ 28°C va ghi nhan
khang theo phuong phap dugc dé xuat bai CLSI
(20006).

2.4. Thir nghiém dgc luc chiing da khang

C4 thi nghiém (~4g/con), mau sic tuoi sing,
phan tng linh hoat dwoc nudi thich nghi 1 tuan
trong hé thong bé 300L, suc khi 24/24 gio.
Trudce thir nghiém, ca duogc kiém tra ngau nhién
bang cach quan sat bénh tich va khong nhiém vi
khuan trén dia TSA. Thi nghiém cam nhiém c6
10 con/bé 15L, suc khi 24/24 gid, theo 2 nghiém
thirc: (1) dbi chung, tiém dung dich NaCl 0,85%
(0.1 ml/c4); (2) cam nhiém, tiém 10° CFU/ca
cac ching vi khuan (bang 1) vao xoang bung.
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2.5. Kha niing khang ciia chiét xuit thue vat

Céc chiét xuat thuc vat TT1 va TT2 duoc ly
trich tai Phong thi nghiém thyuc vat, Vién Khoa
hoc Ung dung HUTECH, Pai hoc Cong nghé
Tp. HCM. Déi v6i méu chiét xuit TT1, bot 14
cay thanh tra (Bouea macrophylla Griffith) TD1
thu nhan vao thang 4-5/2019 tai Can Tho, duge
ngam trong dung moi ethanol 70% két hop lic &
ty 16 nguyén liéu/dung méi 1:10, tbe do lic 150
vong/phut, trong 48 gid. Dich chiét duoc thu
nhan sau khi loc qua giéy loc dé loai bo can dé
chuén bi qué trinh thu cao. Dich chiét duge co

quay chan khong dé thu cao. D6i véi chiét xuat
TT2, 1a tia t6 sau khi phoi kho duoc thuc hién ly
trich bang phwong phap 161 cudn hoi nuéc tham
khao theo phuong phép thiy phan (Majolo va
ctv, 2016). Cao chiét TT1 va tinh dau TT2 dugc
bao quan & nhiét d6 4°C. Cac dia gidy (~6mm)
vo trung dugc thim dich cao chiét pha lodng véi
DMSO (0,1g/mL d6i véi cao chiét TT1) hodc
tham tryc tiép (d6i voi dich chiét TT2) duoc
dat trén bé mat cac dia thach vi khuan da duoc
trai déu (10CFU/ml). Pia gidy ddi chirng thdm
DMSO hoic nude cit ¢d tring.

Bang 1. Dac diém sinh ly sinh héa ctia cac ching vi khuan phan lap tir mét sé loai ca canh

Cac chung phan lap ttr ca canh

Dic diém
V2L V2T V7G V7L V3G V3T NV5G NvVsM D1 D2T D2v b3
7% + + + + + + + + + + + +
K,\T:gic-] 8% - — + + + - + - + + + +
9% - - - - - - — - + + + +

Hemolysis (5%) ND ND ND B B

Gram - - - + -

ND ND ND B Y B ND

— _ — + + — —

+, khang NaCl; —, khong khang NaCl

ND: khéng thwe hién; B: ly gidi hong cau kiéu  haemolysis; y: khong ly gidi hong cau

III. KET QUA VA THAO LUAN

3.1. DPic diém hinh thai, sinh 1y va sinh héa
ciia vi khuan phan lap tir c4 ro dong

Téng cong 12/30 chung vi khuan phan 1ap
tlr gan, than, lach, va mang cta cac mau ca nghi
nhiém bénh (c6 biéu hién bén ngoai nhu co thé
c4 c6 mau den bét thudng, nhiéu truong hop
ca c6 dau hiéu la, den than, va boi bat thuong,
bén trong gan c6 dém tring la) trén moi truong
TSA (20 chung) va TCBS (10 chung) duoc
chon dé kiém tra cac dic diém vé hinh thai,
sinh 1y, sinh héa do cac khuén lac moc day va
xuét hién khuén thuan sau 24 - 36h, 0 & nhiét
d6 28°C. Vi khuén phan lap déu 1a cac té bao
vi khuan Gram am, duong tinh v&i Catalase
va Oxidase, va 11/12 chung c6 kha nang phat
trién trong moi trudng TSB ¢ bd sung it nhat
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v6i NaCl 4% (bang 1). Két qua nghién ciru
nay hoan toan phu hop voi cac nghién clu
trude day, cu thé cac tac nhan gy bénh trén ca
r6 dong di dugc bao cao co lién quan dén vi
khuan Gram 4m nhu nhu Edwardsiella ictaluri
(Nguyén Duy Khuong, 2011), Aeromonas
hydrophila (Nguyén Hitu Thinh va ctv, 2011).
Mot s6 loai vi khuan thudc chi Pseudomonas,
Flavobacterium, Escherichia, Salmonella va
Vibrio phan 1ap tir ¢ ro dong nudi tai nong trai
Al-amin & Mymensingh, Banglades dugc cho
1a c6 lién quan mat thiét t6i sy bung phat dich
bénh ca nghiém trong ¢ Bangladesh va gay anh
hudng tdi stic khde con nguoi (Hossain va ctv,
2017).

3.2. Két qua thir dd nhay cam véi khang sinh

Két qua kiém tra do nhay cua 12 ching
Vibrio va non-Vibrio voi 9 loai khang sinh da
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cho két qua khang hau hét cac loai khang sinh
(bang 2). Mic du cac chung déu nhay cam véi
ciprofloxacin (0/12), loai khang sinh nay da bi
cAm st dung trong san xuat kinh doanh thuy
san (Thong tu sb 10/2016/TT-BNNPTNT).
Trong khi d6, hau hét cic chung vi khuan phan
1ap tir ca 16 dong déu nhay cam véi khang sinh
erythromycin (10/12 ching) ngoai trr chung
V3T va NV5G, va nhay cam véi amoxicillin
(9/12) ngoai trir chung D1, D2T va D3, ca hai
khéang sinh trén déu thudc danh muc han ché st
dung. Tuy nhién, theo két qua nghién ciru cua
chung t61, chung V2L, V2T, V7G, V7L, V3G,
NV5G, va NV5M khéang hoan toan véi khang
sinh amoxicillin (duong kinh vong khang = 0),
tuong tu 4 chung D1, 2T, B2V, va B3 phan lap
tir ca 16 dong gidng (bang 2) khang hoan toan
v6i khang sinh erythromycin. Ciing quan diém

v6i tac gid ctia nghién ctru trude day (Nguyén
Duy Khuong, 2011) cho thdy rang hai ching da
khéng Streptococcus R17 va R47 phan lap tu
62 mau céa ro bénh den than va 4 mau ca khoe
tai 9 ao nudi & Can Tho va Hau Giang, néu
viée str dung khang sinh khong duoc kiém soat
khoa hoc s& dan dén hién twong khang khang
sinh va truyén cac gen khang gifta cac loai vi
khuén gay bénh trén dong vat thuy san, sau do
lam tdng cuong ddc luc cua cac loai gay bénh
(Aoki, 1988; Cabello va ctv, 2013) va khong dat
hi¢u qua chira tri. Ngoai ra, vi¢c tich lity khang
sinh trong dong vét thuy san co thé gay hai cho
moi truong va cho nguoi tiéu thu. Do do, thi
nghiém nay cho thiy ching ta can nang mirc do
canh bao hodc dé xuét cAm sir dung ca hai loai
khéng sinh amoxicillin va erythromycin trong
nudi trong thuy san.

Bang 2. Dac diém khang cua cac ching vi khuan phan l1ap tir ca rdé dong

o Néng Tinh Cac ching phan lap tir ca ré dong
Khéang sinh - “
dé trang® v2L V2T V7G V7L V3G V3T NV5G NV5M D1 D2T D2V b3
Clindamycin ~ 10ug - R R R R R R S R R R R R
Ampicillin 10ug Cém R R R R R R R R S S R R
Amoxicillin 25ug  Han R R R R R R R R S S R |
ché
Chloram- 30ug Cém R R I R S R S R R S R R
phenicol
Ciprofloxacin  5ug  Cam S S S S S S S S S S S S
Erythromycin  15pug  Han R R R R R S S R R R R R
ché
Doxycycline*  30ug - S S S S S S S S R R R R
Cefalexin 30ug - R I R R R R S R
Ratio (R/9) 7 6 5 7 6 5 2 7 6 5 8 7

* following Biorad disc test with strain E. coli ATCC 25922; +, khang; —, khong khdang

S = Susceptible, I = Intermediate, R = Resistant,

# Théng tw s6 10/2016/TT-BNNPTNT ngay 01/6/2016 ciia B¢ Nong nghiép va PTNT

3.3. Két qua thi nghiém ddc luc gy chét ca

Két qua cam nhim nhén tao 12 ching vi
khudn phén lap tir ca ré ddng cho thay 10/12
chung c6 thé gy chét ca véi ty 1& chét tir 40-
90%. Cu thé, ty 18 ca chét 50% dugc ghi nhan &

nhém cé gy nhiém véi chiing D3, 60% & nhom
tiem V3G va V7L sau 5 ngay (hinh 1A). Ty
1é c4 chét cao nhit duoc ghi nhén & cac nhém
gy nhiém véi ching D2T (80%); V3G (80%);
NV5M (90%); va V7L (90%) ¢ mat do 10° CFU/
ml sau 8 ngay. Trong khi d6, nhom ddi chirng va
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V2L, V2T c4 van hoat dong binh thuong trong
sudt thoi gian thi nghiém. Vi khuan tai phan
lap tir cic mau ca chét déu co tinh dong nhat
va budc dau duoc xac dinh v6i hinh thai giéng
nhu céc vi khuan gay cam nhiém ban dau (hinh
1B, C).

bPéi véi chung c6 doc luc cao NV5M, Kkét
qua dinh danh bang trinh ty 16SrDNA cho thay
chung c6 c6 muc do twong ddéng cao nhit voi
Aeromonas hydrophila subsp. dhakensis (T);

MDC47 (99,84%). Twong tu nhu két qua trong
nghién ctru nay, cac chung A4. hydrophila subsp.
dhakensis phan 13p tir nhiéu ngudn khac nhau
bao gdm tir nude, luon (wild European eels) va
phan nguoi déu 1a ching da khang (khang voi
ticarcillin, axit amoxicillin-clavuranic, cefoxitin
va imipenem) (Esteve va ctv, 2012). Nghién ctu
nay chi ra ring A. hydrophila subsp. dhakensis
c6 thé 1a mot tac nhan gy bénh cho ngudi (Chen
va ctv, 2016) néu sir dung cac thuc pham tir ca
c¢6 nhiém loai khuén nay.
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Hinh 1. Bdc diém déc lwc cua cdc phan Iap vi khuan trén mé hinh cd ré déng giéng
(A) Két qué khao sat doc luc ctia 12 ching vi khuén phén I1ap trén mé hinh cé ré déng (n=10
con/thi nghiém); (B) Céc triéu ching biéu hién bénh & cé gay nhiém véi ching NVSM bao gébm
bén ngoai xuat huyét, mat vang va dudi bj &n mon; (C) bén trong xoang bung chira djch mau.

3.4. Hoat tinh khang khuin cia cic dwoc
chit thyec vt

Céc két qua trinh bay trén cho thiy, chiét
xuét thue vat TT1 va TT2 déu c6 kha nang uc
ché sy phat trién cua chung NV5M va V7L
(hai chung c6 doc luc cao nhat), chung D1 va
V7G (hinh 2). Kha ning tc ché vi khuan cua
cac loai ly trich thuc véat 1én cac chung c6 doc
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luc gy chét cao & ca ro dong tao tién d& cho
cac mod hinh nghién cuu diéu tri bénh hoc thuy
san, dong thoi cung cap co so khoa hoc cho viéc
g dung chiét xuat tir loai cdy nay trong bao
ché dugc pham, diéu tri cac trudong hop ngo doc
thuc pham do an phai ca nhiém khuén.

Budc dau phan tich cac thanh phan hoa hoc
cua cao chiét TT1 cho thay thanh phan cao



KHOA HOC KY THUAT THU Y TAP XXVII SO 1 - 2020

chiét TD1 ¢6 sy hién dién cia mot sd hop chét
thr cAp nhu polyphenol, hop chit glycoside,
flavonoid, va triterpenoid (dir liéu khong mo ta
trong nghién ciru nay). Chiém ty 1& cao trong
cac hop chat trén (Sukalingam, 2018), cac dan
xuit phenol c¢6 kha ning tham gia kiém soat su

phat trién ctia vi khuan bang cach thay doi tinh
thim ciia mang hodc 1am giam do pH, trong khi
d6 tac dung khang khuan Flavonoid c6 thé tiéu
diét hodc trc ché té bao vi khuan theo nhiéu cach
khéc nhau (Goérniak va ctv, 2019).

Hinh 2. Bdc diém khéng vi khuan phan Iap tir cd ré dong cua cédc chiét xuét thwe vat
Hoat tinh cda chiét xuét thuc vat TT1 khang ching NV5M (dia gidy 1, hinh A), V7L (dia gidy 1,
hinh B), V7G (dia gidy 1, hinh C), va B1 (dia gidy 1, hinh D); TT2 khéng ching NV5M (dia gidy
2, hinh A), V7L (dia gidy 5, hinh B), V7G (dia gidy 3, hinh C), va B1 (dia gidy 3, hinh D), déi

chumg (dia gidy 0).

IV. KET LUAN

Nghién ctru hién tai chi ra rang 30 chung
phan 1ap tir ca 16 dong bao gdm chung Vibrio
(10/30 chung) hodc non-Vibrio (20 chung).
11/12 chung c6 kha ning khang it nhat voi NaCl
4%, va khang it nhat 5 loai khang sinh (trong
tong s6 9 loai khang sinh thir nghiém). Nhiing
chung vi khuan nay co kha ning giy chét ca
trong thi nghiém cam nhim voi ca 16 dong
gidng. Do d6, khi cac chung vi khuan da khang
ndy gy bénh sé& co thé dic biét kho kiém soat.

Dich chiét thyc vat TT1 va TT2 c6 hiéu qua
khang vi khuan c6 doc luc gay chét cao (ching
NV5M va V7L) trong nghién ctru nay. Do do,
cac hudng nghién ciru tiép theo cin khao sat
hiéu qua bao vé ca cua cac loai dich chiét thuc
vat trén mo hinh c4 cling nhu quy mo trang trai
dé tién toi viée thay thé khang sinh du phong va
chira bénh trong nuéi trong thuy san bang giai
phap an toan. Ngoai ra, cac co ché 1am xut hién
hién tuong siéu khéang, trc ché cua dich chiét
thao duoc, ciing nhu cac diac diém phan tir cua
cac gen khang thude, cling can duoc phan tich.
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Loi cam on: Quy nghién cuu Khoa hoc va
Cong nghé, Truong Pai hoc Cong nghé, TP.
HCM dai tai tro cho nghién cuu nay.
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