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XAC BINH TiNH KHANG THUOC KHANG SINH CUA VI KHUAN
STREPTOCOCCUS SPP. GAY BENH TREN CA RO PHI VA
CA RO BAU VUONG NUOGI TAI MOT SO TiNH PHIA BAC

Dang Thi Lua, Truwong Thi My Hanh
Vién Nghién ciru nuoi trong thuy san [

TOM TAT

Trong nghién ctru nay, cac chung vi khuan Streptococcus spp. phan 1ap duoc tir ca o phi va ca ro
dau vudng bi bénh thu tai tinh Phti Tho va Hai Duong da duoc lya chon dé xéc dinh tinh khang thude
khang sinh dbi voi 12 loai khang sinh bang phuong phap khang sinh d6 khuéch tan trén dia thach. Két
qué khang sinh d6 cho thiy Streptococcus spp. c6 tinh man cam cao dbi véi tetracycline, doxycycline
(nhom tetracyclin), florphenicol (nhom phenicol), erythromycin va rifampicin (nhom macrolide),
vancomycin (nhom da peptid); nhung c6 tinh khang ddi voi ampicillin va oxacillin (nhém B-lactam),
trimethoprim/sulfameyhoxazole (nhom sulfamid/trimethoprim) va khang hoan toan véi streptomycin,
neomycin (nhém aminoglycoside) va novobiocin (nhom da peptid). Hién tugng khang da khang sinh
ciing da duoc ghi nhin & cac chung Streptococcus spp., trong d6 da khang vai it nhit 2 loai khang sinh
va nhiéu nhét véi 6 loai khang sinh. Két qua nghién ctru nay di cung cip co sé di liéu vé hién tuong
khang khang sinh & vi khuan giy bénh trong nuéi trong thuy san ¢ nudc ta.

Tir khéa: khang khang sinh, khang sinh, r6 dong, ro phi, Streptococcus.

Determining antibiotic resistance of Streptococcus spp. isolated from
tilapia and climbing perch raising in Northern provinces, Vietnam

Dang Thi Lua, Truong Thi My Hanh

SUMMARY

In this study, the Streptococcus spp strains isolated from the diseased tilapia and climbing
perch raising in Phu Tho and Hai Duong provinces were selected for determining their antibiotic
resistance with 12 different antibiotics using disc diffusion method. The antibiotic susceptibility
testing results showed that the Streptococcus spp strains were highly susceptible to tetracycline,
doxycycline (tetracyclin group), florphenicol (phenicol group), erythromycin and rifampicin
(macrolide group), vancomycin (polypeptid group). However, they were resistant to ampicillin
and oxacillin (B-lactam group), trimethoprim/sulfameyhoxazole (sulfamid/trimethoprim group)
and were totally resistant to streptomycin, neomycin (aminoglycoside group) and novobiocin
(polypeptid group). The resistance with several antibiotics was observed in some tested
Streptococcus spp strains, of which resistance with at least 2 antibiotics and up to 6 antibiotics.
These results provide a scientific database on antibiotic resistance of pathogenic Streptococcus
bacteria in aquaculture in Viet Nam.

Keywords: antibiotic resistance, antibiotic, climbing perch, tilapia, Streptococcus.

I. PAT VAN PE T chirc Thi y thé gi6i (OIE) va Té chire Y té thé
gi61 (WHO) da xac dinh day la mot trong ba chu
18 K ! dé wu tién cho cac hanh dong phdi hop ba bén
dang la van dé dugc quan tam trén toan cau, theo (FAO/OIE/WHO, 2011). Con s6 thdng ké cho
d6 Tb chirc nong luong Lién hop qubc (FAO), thiy, wdc tinh mdi nam c6 khoang 700.000 ngudi

Str dung khang sinh va khang khang sinh da va
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trén thé gidi tir vong do lay nhiém cac ching vi
khuén khang thudc thong thuong, HIV, lao va sbt
rét (O’Neill, 2014). Hién tugng khang lai khang
sinh ctia vi khudn phéan 1ap dugc tir con nguoi,
dong vat, thuc dn va mdi truong ngay cang gia
tang (Silbergeld et al., 2008; Finley et al., 2013).

O nudc ta, nudi trong thuy san (NTTS) di va
dang dong vai tro quan trong ddi véi nén kinh té
qudc dan véi tong san luong thuy san dat 7,28
triéu tAn nim 2017, trong d6 khoang 3.9 tri¢u tn
1a dong gop tir hoat dong NTTS va thuy san xuét
khau mang lai kim ngach xuét khau dat hon 8,3
ty USD (VASEP, 2018). Tuy nhién, su xuét hién
va bung phat cua dich bénh dang duoc xem la
mdi nguy chinh anh huéng dén su phat trién clua
nganh NTTS va lam gla tang moi nguy vé khang
khang sinh. Két qua diéu tra toan cau vé tinh h1nh
sir dung khang sinh trong NTTS da chi ra mdi
nguy hai cta viéc str dung qua nhiéu khang sinh
trong nudi tom, nudi ca va tham chi bao gérn viée
ding khang sinh cdm (Tusevljek et al., 2013; Lé
Minh Long va cs, 2015; Pham et al., 2015; Tran
et al., 2017) va hién tuong khang khang sinh da
dugc ghi nhan trong NTTS (Sarter et al., 2007;
Poan Thi Minh Chau va cs, 2018).

Trong s cac vi khuan gay bénh trong NTTS,
Streptococcus spp. la tdc nhan gay bénh nguy
hiém vi chiing c¢6 phé ky cha rong tir ca tim, ca
hdi dén nhom cé bién va ddc biét 1a cac loai ca
thudc ho ca ré nhu ca r6 phi (Oreochromis spp.)
va ca 16 dong (Anabas testudineus) (Toranzo et
al., 2005). O Viét Nam, dich bénh xuét huyét
do Streptococcus spp. gdy ra trén ca r6 phi nuoi
thuong pham dugc ghi nhan hang nam tir sau

dot dich xuat hién 1an dau tién vao ndm 2009.
Streptococcus spp., phod bién 1a S. iniae va S.
agalactiae, thuong giy ra céc tridu chimg dién
hinh nhu da chuyén mau den, xuit huyét vay,
co quan ndi tang va dac biét la triéu ching 16
va xuat huyét mat. Ca nhidm Streptococcus spp.
thuong co ty 1& chét 1én téi 100% trong vong
3 - 7 ngay sau khi nhidm (Nguyén Viét Khué va
¢s, 2009). Do viy, trong nghién ciru nay, mot sb
chung vi khuan Streptococcus spp. duge phan
lap tir ca bénh trong vai nim gan day duoc lya
chon dé danh gia kha ning khang thudc khang
sinh nham cung cdp co so khoa hoc vé hién
tuong khang khang sinh trong NTTS, gop phan
vao viéc giai quyét van dé toan cau vé khang
khang sinh.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Ngudn vit liéu nghién ciru

Cac ching vi khuin Streptococcus spp.
dugc dung trong nghién ctru nay la cac ching
vi khuan dugc phan 1ap tir ca ro phi, ca 6 dau
vuong bi bénh thu duoc tir cac dot ca chét nim
2015, 2016 va 2017 (bang 1). Céac chung vi
khudn nay bao gdm ca chung chua va chung da
duoc phan loai, dinh danh dén loai, tuy nhién
chung déu 1a ching c6 doc luc cao hién dang
duogc luu gitt, bao quan trong glycerol ¢ -80°C
tai phong thi nghiém bénh dong vat thuy san
thudc Trung tdm quan tric moi trudng va bénh
thuy san mién Béc, Vién Nghién ctru nudi trong
thuy san 1.

Bang 1. Xuat x(&r cac chung vi khuan str dung trong nghién ctru

Chung vi khuén M3u ca thu Tinh trang mau  Dia diém thu mau Nam phan lap
Streptococcus sp. HDPT15.7 R6 phi Ca bénh Phu Tho 2015
Streptococcus sp. N15.3 Ro dau vudng Céa bénh Hai Duong 2015
Streptococcus sp. CED16.30 RO phi Ca bénh Hai Dwong 2016
Streptococcus sp. CED16.31 R6 phi Ca bénh Hai Dwong 2016
Streptococcus sp. CED17.042 R6 phi Ca bénh Hai Dwong 2017
S. agalactiae CED17.043 Ro dau vuéng Ca bénh Hai Dwong 2017
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Ngoai ra, chung vi khuan E. coli ATCC
25922 dugc st dung trong nghién ctru nay nhu
ching dbi chung trong qua trinh thir nghiém
khang sinh db.

Mai truong dugc sir dung trong nghién ctiru
nay bao gdm méi trudng NB (Nutrition Broth)
ding dé nudi cdy sinh khéi cac chung vi khuén
thur nghiém va moi truong MHA (Mueller Hinton
Agar) dung cho thir nghiém khang sinh dd.

2.2. Thudc khang sinh

Khang sinh dugc str dung trong nghién ctru nay la
cac dia khang sinh cta 12 loai khang sinh da va dang
duoc str dung trong NTTS ¢ mién Béc nudc ta. D6 la:
ampicillin (10pg), doxycycline (30ug), novobiocin
(5ug), neomycin  (30ug), rifampicin  (30ug),
florphenicol (30pg), trimethoprim/sulfamethoxazole
(1.25/23.75pg), oxacillin  (1pg), erythromycin
(15pg), streptomycin (10ug), tetracycline (30ug) va
vancomycin (30ug) (bang 2).

Bang 2. Quy dinh mirc dd nhay cta vi khuan déi v&i tirng loai khang sinh

Pwong kinh vong vé khuan (mm)

R . . Ham lwon

TT Loai khang sinh Ky hiéu (pg)l 9 Nhay cao (S) Nlaix;r(l:)ng Khang (R)
1 Ampicillin AM10 10 =17 14 -16 <13
2  Doxycycline DO30 30 =16 13-15 <12
3 Erythromycin ERY15 15 =23 14 - 22 <13
4  Florphenicol FLO30 30 =19 15-18 <14
5 Neomycin NE30 30 217 13-16 <12
6  Novobiocin NV5 5 =18 15-17 <14
7 Oxacillin OX1 1 =13 11-12 <10
8  Rifampicin RIF30 30 =20 17-19 <16
9  Streptomycin STH10 10 215 12-14 <M
10 Tetracycline TCY30 30 =19 15-18 <14
1 g::e‘ithho‘;‘;”gl’f”" SXT25 1.25/23.75 >16 11-15 <10
12 Vancomycin VA30 30 =17 15-16 <14

2.3. Lap khang sinh dé

Léip khang sinh do: Phuong phap khang
sinh do dua trén sy khuéch tan cua khang sinh
trén dia thach ctua Kirby-Bauer et al. (1966).
Dich huyén phu cia ting ching vi khuan
Streptococcus spp. (ndong do 108 cfu/ml) duge
trang déu khép mat dia thach MHA, dat cac
dia gidy khang sinh 1én trén bé mat dia thach
da duoc trang déu vi khuén. Dia thach duoc dé
¢ nhi¢t d6 phong trong khoang 5-10 phut, sau
d6 1at up dia thach dat trong ta 4m 29°C trong
thoi gian 24h. Bdi véi mbi ching vi khuén thir
nghiém, két qua khang sinh d6 cia timg loai
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khang sinh dwoc 1ap lai 2 1an va ching vi khuén
E. coli ATCC 25922 dugc str dung nhu chiing
dbi chung. Céc thi nghiém duoc tién hanh tir
thang 12/2017- 01/2018 tai Phong thi nghiém vi
khuan thudc Trung tim quan tric moi truong va
bénh thuy san mién Béc, Vién Nghién ctru nuoi
trong thuy san 1.

Po dwong kinh vong vé khudn: Tinh khang
thude khang sinh cua timg chung vi khuan duoc
xac dinh bang cach do dudng kinh vong vo khuén.
Tinh nhay cao, nhay trung binh va tinh khang
khéng sinh ciia cac chiing vi khuan duoc danh gia
dua trén tiéu chuan ciia Clinical and Laboratory
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Standards Institute (CLSI, 2016) (M100S-2016).
Cu thé, quy dinh mtrc d nhay doi voi tung loai
khang sinh dugc trinh bay ¢ bang 2.

2.4. Phwong phap xir 1y s6 liéu

Phan mém Microsoft excel dugc st dung dé
tinh toan, xir Iy sd liéu va v& do thi biéu hién
muc d§ nhay cao (S), nhay trung binh (I) va
khang (R), xac dinh tinh don va da khang cua
cac chung vi khuan Streptococcus spp.

III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Két qua khang sinh dd ciia cac chiing
Streptococcus spp.

Két qua thtr khang sinh d6 cua cac ching
Streptococcus spp. dbi véi khang sinh thudc
nhém B-lactam va nhém aminoglycoside
(hinh 1) cho thay 16,7% (1/6) va 50% (3/6)
chung thtr nghi€ém c6 hién tugng khang hoan
toan voi ampicillin va oxacillin thugc nhom
B-lactam (hinh 1A). Trong khi d6, dbi véi
khang sinh nhém aminoglycoside, cac chung
vi khuan thir nghiém déu khang hoan toan voi
streptomycin va neomycin (hinh 1B). Pay co
thé dugc cho 1a hién tuong khang ty nhién cua
cac chung Streptococcus spp. vi nhém khang
sinh nay chu yéu c6 hiéu qua véi vi khuan
gram (-).
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Hinh’1. Sw khédng thuéc cua céc ching Streptococcus spp.
doi véi khang sinh nhém B-lactam va aminoglycoside

Két qua nghién ctru trudce ddy ciing da chi ra
hién tugng khang khang sinh ampicillin ciia cac
vi khuan Vibrio harveyi va V. carchariae giy
bénh phat sang trén hau du tring tom su & Viét
Nam (Pang Thi Hoang Oanh va cs, 2006) va
cua cac chung Streptococcus spp. gay bénh trén
¢4 1o phi van & Ai Cap (Osman et al., 2017).

Két qua thir khang sinh d0 cua cic chung
Streptococcus spp. d6i v6i khang sinh thudc

nhom tetracycline, nhom phenicol va nhém
sulfamid/trimethoprim (hinh 2) cho thiy tit ca
céc chung vi khuan thir nghiém déu c6 tinh nhay
cao vdéi khang sinh tetracycline va doxycycline
thugc nhom tetracycline (hinh 2C) va khang
sinh florphenicol thudc nhém phenicol (hinh
2D-1). Hay néi cach khac, khang sinh thudc 2
nhém nay c6 tinh nhay cao ddi voi cac chung
vi khuan Streptococcus spp. thir nghiém. Nhém
tetracycline va nhém phenicol bao gdm nhiing
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khang sinh c6 hoat phé rong, tac dung manh
v6i vi khuan gram (+), gram (-) va tham chi voi
ca vi khuan ndi bao nhu Rickettsia, Chlamydia
(Prescott et al., 2000).

Két qua khang sinh d6 nay cua chung toi
c¢6 chut khac biét véi két qua nghién ctru ctia
Osman et al. (2017) chi ra rang hién tuong
khang tetracycline dd ghi nhan & mot s6 chung
Streptococcus spp. phan lap tur ca r6 phi bénh ¢
Ai Cap. Su khac biét nay hoan toan c6 thé giai
thich dwoc vi tinh khang thuc khang sinh cua
cac chung vi khuan phy thudc rt nhidu vao viéc
st dung rong rdi va phd bién cua loai khang
sinh d6. Thuc té, tetracycline, doxycycline va
florphenicol dugc danh gia 1a cé tinh nhay cao

dbi voi Streptococcus spp. trong nghién ctru
nay (hinh 2C, 2D-1), song florphenicol da dugc
ghi nhan c¢6 khang d6i vé6i vi khuan Aeromonas
hydrophila (Pham Thanh Huong va cs, 2011),
doxycycline khang voi vi khuan Vibrio spp. giy
bénh AHPND trén tom nud6i nudc lg (Truong
Thi My Hanh va cs, 2016) va florphenicol,
tetracycline khang cao d6i v&i vi khudn A.
schubertii gy bénh ddm tring noi tang trén ca
16¢ (Poan Thi Minh Chéu va cs, 2018). Két qua
nghién clru nay canh bao nén than trong trong
viéce st dung khang sinh néi chung, dac biét vdi
khang sinh thé hé méi, rang néu chung duogc st
dung rong rdi va pho bién thi s& gia ting tinh
khang thudc.
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) Hinh 2. Sw khdng thuéc cua cdc ching Streptococcus spp.
doi véi khang sinh nhém tetracycline, phenicol va nhém sulfamid/trimethoprim

Két qua thir khang sinh d6 d6i voi khang sinh
trimethoprim/sulfamethoxazole (SXT) nhom
sulfamid/trimethoprim cho thiy 66,7% (4/6)
chung Streptococcus spp. thir nghiém khang lai
hoan toan véi khang sinh nay (hinh 2D-2). SXT
la khang sinh phé rong co6 tac dung uc ché su
tong hop acid folic ctia vi khuan (Prescott e al.,
2000) va chung tr lau dugc sir dung rong rai
trong didu tri bénh dong vat ¢ Viét Nam ciing
nhu trén thé gidi (Dung ef al., 2008) nén xuat
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hién ching vi khuan giy bénh trong NTTS
khang voi SXT 1a hoan toan cé thé xay ra. Thuc
té hién twong khang SXT ciing dd duoc bio cao
d6i v6i vi khuan Vibrio spp. gy bénh phat sang
trén tom (Pang Thi Hoang Oanh va cs, 2006), vi
khuan Edwardsiella ictaluri giy bénh gan than
mu trén ca tra (Tt Thanh Dung va cs, 2010) va
vi khudn Aeromonas spp. giy bénh dém tring
ndi tang trén ca 16c (Poan Thi Minh Chau va
cs, 2018).
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Két qua thir khang sinh dd cta cac ching
Streptococcus spp. d6i véi khang sinh thudc
nhom macrolide va nhém da peptid (hinh 3) cho
thdy cac chung vi khudn thir nghiém déu c6 tinh
nhay trung binh hozc nhay cao ddi voi khang sinh

erythromycin va rifampicin - nhém macrolide
(hinh 3E) va khang sinh vancomycin - nhom da
peptid (hinh 3F). Tuy nhién, 83,3% (5/6) ching
thtr nghiém co6 hién tuong khang vdi novobiocin
thudgc nhém khang sinh da peptid (hinh 3F2).
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Hinh 3. Sy khang thuéc cua cdc chiing Streptococcus spp.
doi v&i khang sinh nhém macrolide va nhém da peptid

Két qua nghién ctru nay ciing c6 chut khéac biét
khi so sanh véi két qua nghién ctru ctia Osman et
al. (2017) da chi ra hién tugng khang thude ctia mot
s6 chung Streptococcus spp. ddi voi erythromyecin,
rifampicin va vancomycin. Hon nira, hién tuong
khang cao, khang hoan toan déi véi khang sinh
rifampicin, erythromycin da dugc bao cao déi voi
vi khuan gy bénh trén dong vat thuy san & nudc
ta (Poan Thi Minh Chau va cs, 2018). Két qua
nghién ctru nay gép phan cling ¢d cho canh bao
cua chiing t6i vé su than trong trong vi¢c st dung
khang sinh, lam tang nguy co khang khang sinh.

3.2. Phéan tich tinh don khang va da khang
khang sinh cta cac chiing Streptococcus spp.

Tong hop két qua khang sinh do ciia timg
ching vi khuan Streptococcus spp. dbi véi 12 loai
khang sinh dugc lya chon dé thir nghiém cho thay
tit ca cac chung Streptococcus spp. thir nghiém
déu co hién tuong da khang thudc, khang lai it

nhét tir 2 dén 6 loai khang sinh. Cac loai khang
sinh ma vi khuan Streptococcus spp. ¢6 hién tuong
khéng lai 1a streptomycin, neomycin, novobiocin,
oxacilline, trimethoprim/sulfamethoxazole va
ampicillin (bang 3).

Trong s6 do, hién tuong khang khang sinh
streptomycin va neomycin cua Streptococcus
spp. c6 thé 1a hién twong khang tu nhién vi hai
khang sinh nay c6é tac dung tiéu diét va kim ham
vi khuan gram (-).

Hién tuong da khang thudc da va dang duoc
ghi nhan ddi v6i nhiéu loai vi khudn gy bénh
trong NTTS 6 trén thé gioi va & Viét Nam. Hién
twong da khang thudc da dugc ghi nhan & 16/17
chung vi khuan Streptococcus spp. trong nghién
ciu cia Osman et al. (2017), trong d6 hién
tugng da khang thuong gap véi cac khang sinh
nhu ampicillin, vancomycin, chloramphenicol,
rifampicin, tetracycline va erythromycin. O
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nudce ta, hién tuong da khang thude cling dugc
ghi nhan d6i v6i cac chung vi khuan Vibrio
spp. gdy bénh phat sang trén tom, E. ictaluri
gdy bénh gan than mu trén ca tra va Aeromonas
spp. gay bénh trén ca nudi nudc ngot (Pang Thi
Hoang Oanh va cs, 2006; Tt Thanh Dung va
cs, 2010; Poan Thi Minh Chau va cs, 2018).
Streptococcus spp. da c6 hién tugng da khang
t61 9 loai khang sinh (Osman et al., 2017), Vibrio
spp. da khang it nhat 2 loai khang sinh va nhiéu
nhét 6 loai (bang Thi Hoang Oanh va cs, 20006),
E. ictaluri da khang it nhat 3 loai khang sinh (Tir

Thanh Dung va cs, 2010), 4. hydrophila gay
bénh trén ca tra da khang voi it nhat 4 loai khang
sinh va nhiéu nhét 1a 12 loai khang sinh (Quach
Vian Cao Thi va cs, 2014), va A. schubertii da
khang véi it nhat 3 loai khang sinh va nhiéu
nhit 9 loai khang sinh, trong d6 da khang 6 loai
khéng sinh chiém ty 1& cao nhat 1a 29,1% (Poan
Thi Minh Chau va cs, 2018). Trong nghién ctru
nay, Streptococcus spp. 6 hién tuong da khang
v6i it nhét 2 loai khang sinh va nhiéu nhét 6 loai
khang sinh, trong d6 kiéu hinh da khang phd
bién 1a STH+NE+NV+SXT (bang 3).

Bang 3. Tong hop tinh don va da khang khang sinh ctia cac ching Streptococcus spp.

$6 loai khang sinh thir nghiém

Chang vi khuan

Loai khang sinh khang

Nhay cao (S) Nhay TB (I) Khang (R)
Streptococcus sp. HDPT15.7 9 0 5 STH, NE, NV, OX, SXT
Streptococcus sp. N15.3 5 3 6 STH, NE, NV, OX, SXT, AM
Streptococcus sp. CED16.30 10 0 4 STH, NE, NV, SXT
Streptococcus sp. CED16.31 9 0 5 STH, NE, NV, OX, SXT
Streptococcus sp. CED17.042 1" 0 3 STH, NE, NV
S. agalactiae CED17.043 12 0 2 STH, NE

IV. KET LUAN

Vi khuan Streptococcus spp. phan lap
dugc tir ¢4 r6 phi va ca rd dau vudng bi bénh
nudi tai tinh Phu Tho va Hai Duong c6 tinh
nhay cao d6i v6i khang sinh tetracycline,
doxycycline (nhém tetracycline), florphenicol
(nhém phenicol), erythromycin va rifampicin
(nhém macrolide), vancomycin (nhéom da
peptid); nhung c6 tinh khang dbi voi khang
sinh ampicillin va oxacillin (nhém B-lactam),
trimethoprim/sulfamethoxazole (nhom
sulfamid/trimethoprim) va khang hoan toan voi
streptomycin, neomycin (nhém aminoglycoside)
va novobiocin (nhom da peptid).

Hién tugng da khang thude ciing da dugc ghi
nhan & cac chung Streptococcus spp., trong do
da khang véi it nhat 2 loai khang sinh va nhiéu
nhét véi 6 loai khang sinh.
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Loi cam on: Nhom tdac gia xin trdan trong
cam on cdc can bé Trung tam quan trdc moéi
trieong va bénh thuy san mién Bdc, Vién Nghién
ciru Nudi trong Thuy san I déd gitip do, hé tro
trong qud trinh trién khai thi nghiém. Nghién
cteu nay la mét phan két qua cia dy dn FAO/
FMM/RAS/298 “Ndng cao nang luc, chinh sach
va ké hoach hanh déng quoc gia vé sir dung
khang sinh trong thuy san mot cach than trong
va c6 trach nhiém” do To chirc Nong Lwong
Lién Hiép Quéc (FAO) tdi tro.
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