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ABSTRACT

The purpose of this study to assess the in vitro susceptability of 50 Edwardsiella
ictaluri isolates originated from Vietnamase freshwater catfish (Pangasianodon
hypophhalmus) caused Bacillus Necrosis Pangasius (BNP) in the commercial catfish farms in
the Mekong Delta from 2007 to 2009. All isolates were screened against 17 antimicrobial
agent by disk diffusion method and were also tested for determination of minimal inhibitory
concentration (MIC) to 4 antibiotics with method with broth dilution. The results show that
none of isolates displayed resistant ability to cefotaxime, nitrofurazole. Majority of
antimicrobial agents displayed indicating reduced susceptibility of a minority of isolates,
namely cefazoline (2% of the total resistant strain), cefalexin (2%), neomycin (6%),
amoxicillin + clavulanic acid (8%) va ampiciline (14%). Whereas, all isolates showed
resistance to flumenquin, trimethoprim + sulfamethoxazol. Highly resistance was detected
to enrofloxacin (93%), chloramphenicol (82%), streptomycin (80%). The results of MIC
value were hightly in most of tested isolates. The aquired resistance were found
streptomycin with an MICqy >256ug/ml, chloramphenicol, enrofloxacin with an MICg
128pug/ml, oxytetracyline (64pg/ml). Remarkably, multiresistance of E.ictaluri isolates were
86 % of the total resistant isolates to at least three antimicrobials. This results indicated the
necessity for further research on resistant mechanism of pathogens and the transfer of
antimicrobial resistant genes among environmental microflora in the intensive catfish farms
in the Mekong Delta.

Keywords: antimicrobial susceptibility testing, Edwardsiella ictaluri, Pangasianodon
hypophthalmus, the Mekong Delta.

TOM TAT

Muc tiéu ciia nghién cau 1a danh gia sy khang cua 50 ching vi khuan Edwardsiella
ictaluri gay bénh gan than mu dugc phén lap trén cé tra (Pangasianodon hypothalamus) nudi
tham canh & Bong Bang Séng Ciru Long tir 2007 dén 2009. Nghién ctru duoc tién hanh lam
khang sinh d6 véi 17 loai khang sinh va xéc dinh gia tri ndng do tic ché téi thiéu (MIC) véi 4
loai khang sinh bang phuong phép pha lodng trong mdi truong long. Két qua khang sinh do
cho thdy da s6 vi khuan E.ictaluri nhay vai cefotaxime, nitrofurazole va giam tinh nhay trén
nhiéu loai khang sinh nhu cefazoline (2%), cefalexin (2%), neomycin (6%), amoxicillin +
clavulanic acid (8%) va ampiciline (14%). Trong khi d6, da sb vi khuan d& khéang
flumenquin, trimethoprim + sulfamethoxazol va khang véi enroflocxacin  (93%),
chloramphenicol (82%), streptomycin (80%). Két qua xac dinh gia tri MIC cho thay da s vi
khuan khang cao véi streptomycin vai gia tri MICg >256pug/ml, chloramphenicol,
enrofloxacine MICq (128pg/ml) va oxytetracyline véi gia tri MICg (64 pg/ml). Dac biét,
hién tuong da khang da tim thay 86% tong sd ching khang vei it nhat 3 loai khang sinh. Két
qua nay cho thiy can thiét c6 nghién ctru sau hon vé co ché khang thudc va danh gié sy trao
d6i cac genes khang thubc ciia cac vi sinh vat trong méi truong nudi ca tra tham canh &
DbBSCL.

T khoa: Khéang thuéc khéng sinh, Edwardsiella ictaluri, Pangasianodon hypophthalmus,
DPong Bing Séng Cuu Long.
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GIOI THIEU

Sy phét trién nhanh chong cua nuéi thim canh c4 da tron & Péng Bang Séng Cuu
Long dan dén viéc sir dung qué nhiéu loai khang sinh trong phong va tri bénh vi khuan. Viéc
sir dung hoa chit va khang sinh khong dung qui dinh, khong kiém soat ¢ thé lam tac dong
dén méi truong, hé sinh thai caa khu virc hodc dé lai du luong trong san phim thuy san va dan
dén hién tuong khang khang sinh trong cac loi vi khuan gay bénh trén ca (Aoki, 1988; Sarter
va ctv., 2007; Dung va ctv., 2009). Nhiéu nghién ctru d4 khang dinh tac dong cua viéc s
dung khéng sinh trong méi trudng nudi thiy san sé& tao ra nhitng chung vi khuan khang thude
khang sinh (Hansen va ctv., 1993; DePaola va ctv., 1995). G Viét Nam, hién tuong khang
thubc da duogc mot s6 tac gia ghi nhan trén vi khuan gay bénh ciing nhu vi khuan trong moi
treong nudi ca, tdbm (Dung va ctv.,1997; Van, 2005; Phuong va ctv., 2005 va Le va ctv., 2005,
Sarter va ctv., 2007). Riéng ddi véi vi khuan E. ictaluri, tic nhan gay ra bénh nhidm tring
mau trén cd nheo (italurus punctatus) va bénh gan than mu trén cé tra (Pangasianodon
hypophthalmus) gay thiét hai 16n cho ngudi nudi do ting ti 1¢ hao hut va chi phi cho viéc diéu
tri (Hawke, 1979, Crumlish va ctv.,2002).

Nhiéu nghién ctru trong va ngoa1 nudc d4 duoc thuc hién dé danh gia kha ning khang
thudc khang sinh cta vi khuan nguy hiém ndy. Tir nim 1986, Waltman va Shotts da kiém tra
su khang thudc trén 118 ching vi khuan E. ictaluri phan lap trén ca nheo bénh & My véi 37
loai khang sinh. Két qua cho thay phan 16n vi khuan ndy nhay véi cac thude thi nghiém nhung
hon 90% lai khang vdi colistin va sulfamids. Dén nam 1993, Reger va ctv., ciing d4 xac dinh
cac chung E. ictaluri phén lap trén c& Nheo con nhay véi enrofloxacin, gentamycin va
doxycycline. Gan day, Dung Va ctv., (2008) xac dinh ndng d6 wrc ché téi thiéu (MIC) cua 64
ching vi khuén E.ictaluri gay bénh gan than mu trén ca tra (Pangasianodon hypophthalmus)
cho thiy vi khuan d& c6 hién twong khang thubc dap tmg voi khang sinh streptomycin,
oxytetracycline va trimethoprim. Dic biét c6 73% tong sé ching da khang véi it nhét 3 loai
khang sinh va vi khuan nay d bat ddu co hién tuong khéang véi nhém quinolone nhu:
flumequin, oxolinic acid va enrofloxacin.

Hién tugng da khang thudc khang sinh dang 1a méi lo khong chi cta ngudi nudi ma
con di v6i cac nha quan ly strc khoe cong dong boi né khong chi lam giam hiéu qua diéu tri
ma con tiém an nhiéu nguy co d6i véi sac khoe con ngudi, nhat 1a cac khang sinh d bi cAm.
Chinh vi thé muc tiéu caa nghién ciru 12 nham danh gia tinh khang cua céc chung E. ictaluri
phan lap tai mot sé ving nudi & PBSCL ddi véi mot sb loai khang sinh sir dung trong nudi
trong thay san. Bong thoi, xac dinh loai thubce dic hiéu dé tri bénh do vi khuan nay trong
nhirng truong hop can thiét phai sir dung khang sinh.

PHUONG PHAP NGHIEN CUU
Chiing vi khuén

Nghién ctru da thuc hién trén 50 ching vi }(huén E. ictaluri phén lap tur ca tra bénh gan
than mu trong ao nudi thdm canh ¢ céac tinh: Can Tho, An Giang, Pong Thap, Vinh Long,

Bén Tre va Tra Vinh tir nim 2007- 2009 (Bang 1).

Bang 1. Dia diém thu mau cé tra bénh gan than ma ¢ céc tinh Pong Bing Séng Ciru Long.

\Vung nubi Nudc lo Ving nudc ngot
Tinh Tra Vinh BénTre CanTho VinhLong Pong Thap An Giang
S6 miu 12 13 10 7 5 3
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Pinh danh vi khudn: Cac dic diém vé hinh thai, sinh-hoa cuaa vi khuan dugc xéc dinh
bang cach kiém tra cac chi tiéu co ban (primary test) va st dung bo kit APl 20E
(Microbank™, PRO-LAB Diagnostics, UK). Vi khuin duoc dinh danh theo phwong phap cua
Frerichs va Millar (1993) dwa trén dong chuan E. ictaluri (CCUG 18764).

Phuong phap lap khang sinh d: Dya trén phuong phap Kirbry-Bauer, sir dung méi trudng
Mueller-Hinton Agar (MHA, Merck, Darmstadt, Germany), chon 17 loai kh&ng sinh (Bio-
Rad, Marnes-la-Coquette, France): ampicilin (AM/10pg), amoxicilin+clavulanic acid
(AMC/20/10ng), cefazoline (CEZ/30ug), cefotaxime (CTX/30png), cefalexin (CN/30ug),
chloramphenicol (CHL/30ug), florfenicol (FFC/30ug), tetracyclin (TE/30ug), doxycyclin
(DO/30pg), norfloxacin (NOR/5pug), nitrofurazole (FT/300pg), flumequin (FM/30ug),
streptomycin ~ (SM/10pg), neomycin  (NM/30pg),  trimethoprim+sulfamethoxazol
(SXT/1,25/23,75ug), rifampicin (RA/30ug), enrofloxacin (ENR/5ug).

Do duong kinh vong vé tring (mm): Dya vao chuan duong kinh cua vong vo tring
theo tai liéu “The Clinical and Laboratory Standards Institute” (CLSI (former NCCLS M31-
A2)) ciia Anonymous (2002) nham xac dinh loai khang sinh nhay, trung binh va khang.

Phuwong phéap Xxdc dinh néng dj irc ché toi thiéu (MIC): MIC (Minimal inhibitory
concentration ) dugC xac dinh bang phuong phap pha lodng thudc khang sinh trong méi
truong long, theo tidu chuan cua Clinical and Laboratory Standards Institute, 2006 (CLSI
M49-A) véi céc loai kh&ng sinh c6 tinh khang cao va dai dién cho cdc nhom khang sinh trong
nghién ctu nay: chloramphenicol, oxytetracyclin, streptomicin, enrofloxacin. Dong vi khuan
chuan Escherichia Coli (ATCC 25922) dugc sir dung trong thi nghiém nay. Chon 36 chung vi
khuan thé hién tinh khang dép &ng (acquired resistance) cao véi 4 loai khang sinh trén. E.
ictaluri dugc cay phuc hdi tir ti am 80°C. Sau khi rd dong va cdy 1én méi truong TSA, u trong
ta am tir 28°C sau 48 gio.

Xac dinh mat s6 vi khuan bang may so mau quang phd ¢ budc song 625 nm va diéu
chinh mat do vi khuan bang moi truong brain heart infusion broth (BHIB) ¢ diém OD = 1
(mat sb vi khuan khoang 1x10° CFU/mI) roi pha Ioang dén mat do khoang 1x10° CFU/mL.
Cho 1ml dung dich vi khuan vao ting ong nghiém ¢6 chira 1ml dung dich thudc ¢ cac nong
d6 khac nhau tir 0,5 dén 256 pg/ml. Tat ca cac dng nghiém duoc u & 28°C, trong 20-24 gio.
Riéng Vvéi vi Khuén déi chirng E. coli (ATCC 25922), u ¢ 37°C trong 24 gio. Poc két qua
bang cach so sanh d6 duc cua dng MIC véi dng dbi ching 4m va duong. Gia tri MIC duoc
xac dinh 12 ndng do thap nhat cua thudc khang sinh, & ¢ khong c6 su phét trién caa vi khuan.

KET QUA
Két qua khang sinh do

Két qua khang sinh d6 cho thdy 50 chung déu nhay véi céc loai thudc khang sinh
thuoc nhom beta-lactam nhu amoxicillin + clavulanic acid, cefazoline, cefotaxime, cefalexin.
Hau hét chung vi khuan E. ictaluri nhay nitrofuration va da s6 nhay voi neomycin (94,3%).
Trong khi d6, cac chang vi khuan E. ictaluri d4 khang hoan toan vai flumequin,
trimethorime+sulfamethoxazol va khang cao vagi cdc loai khang sinh nhu enrofloxacin
(76,3%), chloramfenicol (78,6%), florfenicol (73,5%), streptomycin (95,6%), tetracyclin
(64%) va doxycyclin (56%).
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Bang 2. Ty Ié phan trim nhay, nhay trung binh va khang cua cac chung vi khuan véi 17 loai
khang sinh

e S6 Nha Nhay TB Khan
STT Khéang Sinh chiing (%)y (;%) (% )g
Beta-lactamin
1 Ampicilin 50 86 4 10
2 Amoxicilin+Clavulanic acid 45 91 8 0
3  Cefazoline 45 97,8 2,2 0
4  Cefotaxime 45 100 0 0
5  Cefalexin 45 97,8 2.2 0
Fenicol
6  Chloramfenicol 28 21,4 0 78,6
7  Florfenicol 34 20,6 4 73,5
Aminoglycoside
8  Streptomycin 45 0 44 95,6
9 Neomycin 45 94,3 5,7 0
Tetracyclin
10  Tetracyclin 50 30 6 64
11 Doxycyclin 50 34 10 56
Quinolon
12 Enrofloxacin 38 5,3 18,4 76,3
13 Norfloxacin 50 38 30 32
14 Flumequin 34 0 0 100
Khac
15 Nitrofuration 29 100 0 0
16  Rifampicin 50 16 20 64
17  Trimethorime+sulfamethoxazol 34 0 0 100

AM: ampicilin (10pg), AMC: amoxicillin + clavulanic acid (20/10pg), CEZ: cefazoline
(30ng), CTX: cefotaxime (30ug), CN: cefalexin (30ug), CHL: chloramphenicol (30ug), FFC:
florfenicol (30ug), TE: tetracyclin (30ug), DO: doxycyclin (30ug), NOR: norfloxacin (5ug),
FT: nitrofurazole (300pg), FM: flumequin (30ug), SM: streptomycin (10ug), NM: neomycin
(30pg), SXT: trimethoprim + sulfamethoxazol (1,25/23,75ug), RA: rifampicin (30png), ENR:
enrofloxacin (5pg).

Két qua MIC

Két qua gi4 tri MIC cua 36 chung vi khuan voi 4 loai khang sinh: chloramphenicol,
oxytetracyline, enrofloxacin va streptomycine duoc trinh bay ¢ Bang 3. Tuong tu két qua
khang sinh d6, hau hét vi khuan khang streptomycine véi gia tri MICso va MICgo cao nhat >
256 pg/ml, tiép theo 1a thudc chloraphenicol, oxytetracycline va enrofloxacin c6 gia tri MIC
thap nhit (MICsp 4 pg/ml; MICgo 64 pg/ml).
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Bang 3. Gié tri MIC cua 36 chung vi khuan E. ictaluri trén 4 loai thudc khang sinh.

Thuéc Khoing gia tri MIC (ug/ml) MIC MIC
khang sinh <05 05 1 2 4 8 16 32 64 128 >256 50 90
Chloramphenicol 1 21 4 20 2 6 32 128
Oxytetracyline 1 3421 10 6 4 3 2 16 128
Enrofloxacin 4 5 3 3 8 1 5 4 64
Streptomycine 1 2 2 1 30 >256 >256

* Theo tiéu chuan CLSI 2006, cac ching in dam thé hién tinh khang ddap
ung
Hién twgng da khang
Két qua noi bat cua nghién ciu 1a co dén 86% tong sb chung vi khuan da khang khang
sinh (khéng tur 3 loai thuoc khéng sinh trg 1€n), phan Ion vi khuan da khang vai cac loai thuoe

khang sinh nhu: FM+SXT+SM+ENR+CHL+FFC+TE+DO+NOR. bac biét vi khuan c6 hién
tuong da khang véi 6 dén 9 loai thuoc khang sinh, chiém ty 1€ kha cao (trén 70%) (Hinh 1).
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Hinh 1. Ty 1¢ phan tram chung vi khuan E. ictaluri khang khang sinh.
THAO LUAN

Hién nay, nhiéu co quan quan ly sirc khoe cong dong dic biét quan tam d6i véi sy anh
hudng cua viéc su dung khéng sinh trong méi truong nudi thiy san trén pham vi toan cau
nham dam bao an toan thuyc phim cho con ngudi (Huys va ctv., 2005). O Viét Nam, thuéc
khang sinh chloramphenlcol hién dang bi nghiém cam sir dung trong nudi trong thuy san vi ¢o
doc tinh rat manh va Ia nguyén nhan gay ra hién tuong thodi hoa tuy xwong (MoFi 2004;
Dowling 2006). Tuy nhién, dan xuat florinated cua khang sinh nay, d& duoc thay thé la
florfenicol va nhanh chong dugc phd bién trong mot s6 nganh chin nudi cong nghiép lam
thuc pham, bao gdm nganh nudi trong thiry san (Dowling, 2006; Michel va ctv., 2003; Gaunt
va ctv., 2003; Wrzesinsk va ctv., 2005). Mot diém dang chd y trong nghién ciru nay 1a c6 trén
70% sb chang vi khuan khéng véi thudc khang sinh nhém phenicol 1a chloramphenicol va
florfenicol. Bong thoi két qua MIC cao (MICg 128 pg/ml) ciing da thé hién tinh khang cao
cua vi khuan déi voi nhom khéng sinh nay. Tuy nhién, theo két qua cua nhiéu nghién ciu
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trude day, vi khuan E. ictaluri gay bénh trén ca nheo My (McGinnis, 2003) va cé tra & Viét
Nam (Dung va ctv. 2008) c6 gia tri MIC véi nhém phenicol rat thap (< 0,25 pg/ml). Theo
trich dan cia Miranda va Zemelan (2002) tinh khéng cua vi khuan vai thube flofenicol ting
nhanh do théng qua nhiéu co ché khic nhau nhu dao thai thudc ra khoi té bao (efflux protein);
ma hoa gen lién quan dén integron (Arcangioli va ctv., 1999; Cloeckaert va ctv., 2000) va qua
plasmid (Keys va ctv., 2000). Ket qua nghién ctru nay canh bao nhém thuée phenicol hién nay
d4 tang tinh khang cao, can can trong khi sir dung thudc nay trong viéc diéu tri bénh gan than
mu.

Nghién ctiu cho thay hau hét vi khuan E.ictaluri da khang voi thudc flumequin va
enrofloxacine thugc nhdm quinolon & muc gié tri MICsy 1a 4 pg/ml va MICq 1a 64 pg/ml.
Nghién ctu truéc ddy cia Stock va Wiedemann (2001) xac dinh vi khuan thudc giéng
Edwardsiella, ké ca vi khuan E. ictaluri nhay véi cac khang sinh thugc nhém quinolones.
Nhung gan day vi khuan E. ictaluti da bat d¢au khang vai nhom khang sinh nay (Akinbowale
va ctv., 2007; Dung va ctv., 2008). Theo bdo cdo cua Cuc kiém dinh thuéc & Chau Au
(EMEA), quinolon la nhom thubc khang sinh rat quan trong chuyén dung tri cac bénh nhiém
tring nguy hiém cho ngudi va dong vat. Do do, viéc dung thuc khang sinh nay trong thuy
san can hét sirc than trong va can duogc kiém soat chat ché bai cac co quan co tham quyén.

Trong nghién cau nay tim thdy 64% chung vi khuan khang véi tetracyline va 56%
khang véi doxycyclin. Twong ty, nghién ciu Dung va ctv., (2008) c6 dén 81,3 % chuang vi
khuan khang vai oxytetracycline thugc nhdém khang sinh nay. Nhiéu tac gia cho rang su
khang thudc oxytetracyline ¢é lién quan dén viéc sir dung thudc khang sinh trudc day quéa
rong rai va pho bién dé phong tri bénh trong nudi trong thiy san (Alderman va Hastings,
1998; Van, 2005; DePaola va ctv., 1988; Reimschuessel va Miller, 2006). Trudc day, mot sb
nha khoa hoc da phat hién céc gen khang thudc tetracycline trén cac vi khuan gay bénh ca, tuy
nhién da sb tap trung trén vi khuan E.tarda (Aoki va ctv., 1987; Kim va ctv., 2004; Jun va
ctv., 2004; Roberts 2005). Gan dy nhat nghién cau cia Dung va ctv., (2009) phét hi¢n
plasmid IncK (khong tuong hop) chia gen khang thubc tetracycline trén vi khuan E. ictaluri.
Vi thé can c6 nhirng nghién ciru sau hon vé co ché khang thudc ciing nhu kha ning truyén gen
khang thudc nay trong méi truong nudi thiy san, tir d6 ma c6 huéng chon lya khang sinh
thich hop diéu tri trong nhiing truong hop can thiét,

Diém noi bat caa nghién ciru nay c6 dén 86% chang vi khuan E. ictaluri thé hién tinh
da khang. Trong d6 vi khuan khang dong thoi véi 8 loai khéang sinh chiém ty ¢ cao nhat
(20,9%) vai 9 loai khang sinh (11,6%). Hién tugng khang thudc cang tré nén nghiém trong
hon, khi trong mdi trudng nudi thity san ¢6 sy khang thudc hinh thanh gian tiép théng qua thé
R-plasmid. Cac R-Plasmid nay c6 thé lam trung gian cho sy khang mét hay nhiéu loai thudc
khang sinh théng qua cac gen ma hod theo co ché bat hoat hod mot hay nhiéu loai khang sinh
(Aoki, 1988). Bién hinh, mot sé nha nghién ciru trude day da phat hién trén mot sé vi khuan
gady bénh ca chaa plasmid khéng thudc khang sinh chloramphenicol, trimethoprim,
sulphonamides va tetracyclines (Mcphearson et a.,. 1991). Ngoai ra, mot sb tac gia khac da
xac dinh sy trao d6i plasmid khang thudc dén 5 loai khang sinh trén cac vi khuan gay bénh ca
0 Cca modi trudong nudc bién va nudc ngot nhu: Vibrio anguillarum, V. salmonicida,
Aeromomas Salmonicida, A. hydrophila, Edwasdsiella tarda va Yesinia ruckeni (Aoki va
Takahashi, 1987; DePaola, 1988, 1995).

Diéu dang ngai khi hién tuong khéng thudc khéng sinh Xay ra trong méi trudng nudi
thiy san 1a kha niang truyén gen da khang thudc khang sinh tir vi khuan gay bénh ¢ dong vat
thiy san sang vi khuan gay bénh & ngudi. Nhu nghién ciu cia Schmidt va ctv., (2001) vé kha
ning truyén plasmid khéng tetracycline cua vi khuan Aeromonas gay bénh ca sang vi khuan
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E. coli két qua c6 17 trong tong s 40 dong vi khuan Aeromonas c6 kha ning truyén plasmid
khéang tetracycline sang vi khuan E. coli. Tuong tu, nghién ciu S@rum va ctv., (2003) ching
minh vi khuan Aeromonas salmonicida chuyén plasmid khang thudc tetracyclines,
trimethoprim va sulfonamides sang vi khuan E. Coli DH5a tin suét 1a 6,5 x 10°. Gén day
nhat nghién ciu Dung va ctv., (2009) ching minh vi khuan E. ictaluri ciing c6 kha ning
truyén plasmid khang thuéc tetracycline sang vi khuan E. Coli. Tir nhitng nghién ctu trén cho
thiy van dé nay d4 bdo dong dén su an toan sic khoe ciia con ngudi. Do Vdy viée dua ra
nhirng bién phap nhim han ché sy gia ting ty 1¢ khang khang sinh 1a rat cip thiét ma diéu nay
d0i hoi nhitng ngudi nudi thiy san phai ¢ nhitng hiéu biét nhat dinh ciing nhu cac nha khoa
hoc can ¢ nhirng nghién ctru sdu hon dé xac dinh ban chat cua co ché khang thudc, tir d6 dua
ra nhitng giai phap khdng ché tinh trang khang thuéc mét cach c6 hiéu qua.

KET LUAN VA BE XUAT

Cung véi sy phét trién nghé nudi cé tra tham canh, ti I¢ cac ching vi khuan E. ictaluri
khang voi khang sinh ngay cang ting lén. Hién tugng da khang cua cac ching vi khuan ngay
cang nhiéu va phuc tap. Do vay, can phai kiém soat nghiém ngat viéc str dung thuoc khang
sinh dgc bi¢t la cac loai thudc cam, tang cuong bién phép kiém soat dich bénh truyen nhiém
nhu han ché mam bénh, cai thién méi trudng, cai thién suc khoe caa ca nudi va s dung
vaccine dé phong bénh.

Loi cam ta

Nghién ciru nay dugc thuc hién trong khudn khé dé tai cap bo (B2008-16-93). TAc gia
xin chan thanh cdm on khoa Thuy san, truong Pai hoc Can Tho. Xin chan thanh cam on ba
con nudi ca tra tai cac diém thu mau da glup dd& chung toi trong sudt qua trinh thyc hién dé tai.
Chung t6i xin gai 101 cam on cac em sinh vién: Tran Duy Phuong I6p (BHTSK31) va Nguyén
Thién Nam (I65p BHTSK32) da nhiét tinh tham gia thyc hién dé tai.
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