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DAC BIEM BUA VI KHUAN DA KHANG PHAN LAP TU CAG LOAI CA CANH
VA TIEM NANG PHONG NGUA BANG CAC HUP CHAT TU NHIEN

Nguyén Thanh Ludn
Vien Khoa Hoc Ung Dung HUTECH, Dai hoc Cong Nghé Tp. Hé Chi Minh
TOM TAT

Cong nghi¢p ca canh dang phat trién nhanh trén toan thé gidi, tuy nhién ca canh ciing 1a ngudn phat
tan va lay nhiém céc tac nhan gdy bénh tir c4 sang nguoi. Trong nghién ctru nay, cac dic diém sinh hoc
ctia 7 chung vi khuan gram (+) phan lap duoc tir 4 lodi ¢4 canh dang nudi va budn ban tai Thanh ph
Hd Chi Minh, bao gdm mirc d6 nhay cam cua chiing véi cac loai khang sinh va cac hop chét chiét xuat
tir thuc vat da duoc khao sat. Két qua nghién ciru cho thay, c6 6/7 ching vi khuan da khang, khang it
nhit 8/12 loai khang sinh. Pdi v6i cac loai khang sinh di cAm st dung, 7 chung vi khuan nay déu nhay
cam véi ciprofloxacin, ofloxaxin, va c6 rat it ching nhay cam v&i ampicillin (4/7), tetracyclin (1/7), va
chloramphenicol (0/7). Trong s6 6 ching vi khuan duoc chon, dinh danh bang 16S rDNA, ¢6 5 ching cho
két qua dinh danh v6i miic twong ddng cao (>99,6% bang NCBI blast) voi Enterococcus faecalis JCM
5803. Hai hop chat chiét tir thuc vat TT1 va TT2 c6 thé tc ché 4 chung vi khuan phan lap dugc tir ca koi
Nhat Bén, ca chép vay rong, va cé dau lan. Dac biét 1 két qua nghién ctru cho thay cé canh bi nhiém vi
khuan E. faecalls co the la nguyén nhan phat tin gene khang khang sinh vao moéi truong ty nhién va gay
anh huong xau dén quan thé ca ban dia va sirc khoe con ngudi. Viée sir dung cac hop chit chiét xudt tir
thuc vat thay thé khang sinh dé phong, tri bénh cho ca canh sé 1a liéu phap an toan. Tuy nhién, nhiing co
ché 1am xudt hién hién tugng siéu khang cua vi khuén, su e ché vi khuan cua dich chiét thao duoc can

duogc nghién ciru tiép theo.

Tir khéa: Ca canh, hop chét chiét xuat tir thuc vat, vi khuan da khang.

Characterization of multi-antibiotic resistant bacteria isolated from
ornamental fishes and therapeutic potential of phytochemicals

Nguyen Thanh Luan
SUMMARY

The ornamental fish industry is developing rapidly in the worldwide. However, the ornamental
fish also is the source for spreading the pathogens from fish to human. In this study, the biological
characteristics of 7 Gram (+) bacteria strains isolated from 4 ornamental fish species in Ho Chi
Minh City, including their susceptivity with antibiotics and plant extract substances (phytochemicals)
was investigated. The studied result showed that there were 6 out of 7 multi-antibiotic resistant
strains, resisted to at least 8/12 antibiotics. For the banned antibiotics, 7 above bacteria strains were
susceptible with ciprofloxacin and ofloxaxin, and very few strains were susceptible with ampicillin
(4/7), tetracyclin (1/7), and chloramphenicol (0/7). There were 5 out of 6 randomly selected isolates
were identified as Enterococcus faecalisby 16S rRNA gene sequencing (> 99,6% of similarity). There
were 2 plant extract substances, such as TT1 and TT2, these substances could inhibit 4 bacterial
strains isolated from Japanese koi, carp, and oranda goldfish. Particularly, the studied results showed
the ornamental fish infected with E. faecalis could be the reason for spreading the antibiotic resistant
genes into natural environment and causing the bad effects to the local fish population and human
health. The use of phytochemicals replacing antibiotics in prophylaxis and therapy for ornamental
fish would be the safe solution. However, mechanisms generating the occurrence of super resistance
phenomenon and bacteria inhibition of the phytochemicals need to be further studied.

Keywords: Ornamental fish, plant extract substances (hytochemicals), multi-antibiotic resistant bacteria
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I. PAT VAN PE

Trong nim 2018, Thanh phé HO Chi Minh da
xuat khau 10,5 triéu c4 canh (Ornamental fish)
tri gia 12,7 tri¢u USD, tang 14,8% vé luong va
10,6% vé gia tri so véi cing ky nam ngoai (Bo
No6ng nghiép va Phat trién Nong thon, 2018). Theo
do, thanh phd da xudt khau thém 60 loai ca canh
nude ngot voi hon 40 loai dugc nudi nhan tao,
phan con lai duoc danh bt tir song va sudi.

Giéng nhu cac dong vat nuoi canh khac, ca
canh ciing dé mic cac loai bénh do vi khuan giy
ra, phan 16n bao gébm cac chi vi khuan Gram
am gay bénh nhu: Aeromonas, Citrobacter,
Edwardsiella, Flavobacterium, Mycobacterium,
Pseudomonas va Vibrio; vi khuan Gram duong
cha yéu 1a Streptococcus (Walczak va cs 2017)
va Enterococcus (Rahman va ctv., 2017). Cac
nguyén nhan gép phan lam ca méc bénh co thé
do Stress moi truong nudc, van chuyén, mat do
nudi cao, va dinh dudng khong ddy du tao diéu
kién cho vi khuan bung phat. Thuc té cho thiy
méiu nudc tir cac bé ca canh nhiém rat nhiéu vi
khuan Gram dwong, Gram dm, hiéu khi va ky khi
(Trust, 1974). Sy van chuyén, buodn ban cac loai
ca canh ciing nhu viéc xir 1y ca chét, nudc thai
hodc cac vat liéu khac tir bé ca 1a nguy co giy
phat tan cac tdc nhan gy bénh va tir d6 lam tang
su lay nhiém trén nguoi.

Trong nghién ctru nay, chung t6i thuc hién danh
gia kha nang da khang (khang 2 nhom khang sinh
tror 1én) ctia cc ching vi khudn phén 1ap tir 4 loai
ca canh duoc nudi phd bién ¢ Viét Nam bao gom
ca Koi Nhat (Cyprinus carpio var koi Linnaeus,
1758), ca chép vay rong (Cyprinus carpio), ca
vang ba duéi (Carassius auratus), ca dau lan
(Carassius auratus auratus). Cac ching vi khudn
duoc kiém tra cac dic diém vé sinh 1y, sinh hoa va
dugc phan loai dinh danh bé‘mg trinh ty gene 16S
rDNA. Bic biét, dé tim giai phap phong bénh thay
thé khang sinh, cac hop chat tu nhién chiét xuat tir
thuc vat dugce dung dé khao sat hoat tinh khang in-
vitro céc loai vi khudn phén lap trong nghién ciru
nay. Két qua nghién ctru nay s& dong gop thong tin
quan trong vé sy khang khang sinh va giai phap
phong va diéu tri bénh trén ca canh bz‘ing cac hop
chét tu nhién.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Pia diém thi nghiém

Trong nghién ctru nay, viéc phan lap, nudi
céy, thtr nghiém d9 nhay khang sinh va doc luc
cua cac chung vi khuan duoc thuc hién tai Phong
thi nghiém Tha y, Vién Khoa hoc Ung dung
HUTECH, Truong DPai hoc Cong nghé Tp. HCM.

2.2. Ca thi nghiém

Trong thi nghiém d4nh gia vi khuan da khang
phan 1ap tir bon loai ca canh (3 con/lodi) ¢6 du
hiéu 1o do, gﬁn chét (hinh 1) duogc thu tir cira hang
ca canh ¢ Thu buc, Tp.HCM thang 4 nam 2019,
cac mau lach, than, va gan ctia mau ca duoc thu
nhan v tring va cdy 1én dia moi trudng Trypton
Soy agar (TSA, Himedia, India), va Thiosulfate-
citrate-bile salts-sucrose agar (TCBS, TMMedia,
India). Dia ciy duoc u 24 gid, 28°C.

Trong thir nghiém doc luc gay chét ca, ca Koi
(~10g/con, 100 con) dugc mua tir trai ca Minh Ldc,
Thu Dirc, c6 mau sic tuoi sang, phan tng linh hoat
duoc nudi thich nghi 1 tudn trong hé théng bé 300L,
suc khi 24/24 gio tai Phong thi nghiém Thu y.

2.3. Phén lap va dinh danh vi khuin

Vi khuan phéat trién trén moéi truong TSA va
TCBS duoc 1am thuan va kiém tra cac chi tiéu co ban
nhu: nhuom Gram, tinh di dong, oxidase, catalase,
kha nang dung huyét. Vi khuin duoc dinh danh dya
vao trinh tur gen 16S rDNA phan tich tai Phong thi
nghiém Phui Sa, Can Tho. Cac vi khuan dugc bao
quan trong moi truong TSA + 15% glycerol, -80°C.
Céc vi khuan duoc ting sinh trén TSA 24 gid, 28°C
trudce khi sir dung cho thir nghiém tiép theo.

2.4. Danh gia kha niang da khang

Thur nghiém dd nhay voi khang sinh dugce thyc
hién trén moéi truong thach Muller-Hinton Agar
(HiMedia, India) theo phwong phap dia khuéch tan
khang sinh cua Kirby-Bauer. Theo d6, dung dich
khang sinh dwoc bd sung vao giéng (d = 6 mm,
40p1) d3 chuan b san trén dia thach trai déu vi khuan
(10CFU/ml, theo huéng dan cua CLSI 2006).
Céc loai khang sinh khao sat trong nghién cuu
nay bao gém clindamycin, ampicillin, tetracyclin,
amoxicillin, chloramphenicol, ciprofloxacin,
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erythromycin, deoxycylin, cefalaxin, ofloxaxin,
lincomycin, acid clavulanic va amoxicilin mua tur
ong ty dugc pham Mekophar, Viét Nam. Sau do,
cac dia thach dugc 1 24 gio ¢ 28°C va duong kinh
vong khang dugc do, danh gia theo cac tiéu chi
dién giai do CLSI (2006) quy dinh.

2.5. Khi niing khang khuén ciia chiét xuét thye vat

Cac hop chat tu nhién TT1 va TT2 duoc
chiét xuét tai phong thi nghiém thuc vat, Vién
Khoa hoc Ung dung HUTECH, bai hoc Cong
nghé Tp.HCM. D6i voi mau chiét xuat TT1, bot
14 cay thanh tra (Bouea macrophylla Griffith)
TD1 thu nhan vao thang 4-5/2019 tai Can Tho,
dugc ngam trong dung méi ethanol 70% két hop
lic 6 ty 1& nguyén lidu/dung méi 1:10, toc do lic
150 vong/phit, trong 48 gi¢. Dich chiét duge
thu nhan sau khi loc qua giéy loc dé loai bo cin
dé chuan bi qua trinh thu cao. Dich chiét duoc
¢6 quay chan khong dé thu cao. Dbi v6i chiét
xudt TT2 14 tia to sau khi phoi kho dugc thuc
hién ly trich bang phuong phéap 16i cudn hoi
nudc tham khdo theo phuong phép thuy phan
ciia Majolo va ctv., (2016). Cao chiét TTI va
tinh dau TT2 duge bao quan & nhiét do 4°C.
Céac dia gidy (~6mm) vo trung duoc tham dich
cao chiét pha lodng véi DMSO hoidc nuéc cét

vo trung (0.1g/mL ddi v6i cao chiét TT1) hodc
tham truc tiép (ddi v6i dich chiét TT2) duogc dat
trén bé mat cac dia thach vi khuén da dugc trai
déu (10°CFU/ml), tham khao theo phwong phap
cia Rahman va ctv., (2017). Pia giay d6i chimg
tham DMSO hodc nudc cat co tring. Cac dia
thach dugc 1 24 gio ¢ 28°C.

III. KET QUA VA THAO LUAN

3.1. Pic diém hinh thai, sinh Iy va sinh héa ctia vi
Khuén phan 1p tir cic loai ca canh

Tong cong 7 ching vi khuan phan lap tir
gan, than va lach ciia cdc mau c4 nghi nhiém
bénh (Hinh 1) déu phat trién dwgc trén méi
truong TSA nhung khong phat trién dugc trén
méi truong TCBS. Cac chung thuan duoc kiém
tra cac dic diém vé hinh théi, sinh Iy, sinh hoa
do cac khuan lac moc day va xuét hién khuén
thuan sau 24 - 36 h i & nhiét do 28°C. Vi khuén
phan lap déu 1a cac té bao vi khuan c6 kha ning
khang manh v&i NaCl (Bang 1), cu thé so vai
cac chung khac, duy nhat ching CN-T c¢6 kha
nang khang NaCl 8%. Céac ching c6 kha nang ly
giai hong cau bao gdm KOI-T, CN-T, va BD-T
(B-heamolysis).

Hinh 1. Cdc biéu hién bénh & méu cé cénh trong nghién ctru nay. Trigu chirng gém dich
khoang bung & ca Kol nhat (A); gan swng to, co’ quan hoai tir & cd ba vang ba dubi (B) ca
chép nhat (C), cé dau lan (D). Céc khuén lac moc déng nhéat trén méi trurong TSA.
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Bang 1. Pac diém sinh ly sinh héa cta cac chiang vi khuan phan lap
tir mot s6 loai ca canh

Pac diém Cac ching phan lap ttr ca canh
KOI-L KOI-T KOI-G CN-T CN-G bL-T BD-G
7% + + + + + + +
Khang NaCl 8% + + + + + + +
9% - - - + - - -
Hemolysis (5%) ND B Y B Y Y B
Gram + + + + + + +
+, khang NaCl; —, khong khang NaCl
ND: khéng thuwce hién; B: ly gidi hong cau kiéu  haemolysis; y: khong ly gidi hong cau
3.2. Két qua thir o nhay cam véi khang sinh du cac chung déu nhay cam véi ciprofloxacin

Két qua kiém tra do nhay ciia 7 ching véi va ofloxaxin (0/7), c& hai loai khang sinh nay

12 loai khang sinh da cho két qua 6/7chang 44 bi cdm sur dung trong san xuét kinh doanh
khang it nhat 8 loai khang sinh (Bang 1). Mic thiy san va tha y (bang 2).

Bang 2. Dac diém nhay cam khang sinh cta cac chiing vi khuan phén 1ap
tir mot so loai ca canh

Cac chung phan lap tir ca canh
Khang sinh Nong dé6 Tinhtrang* = n Q - ) - )
e ¢ ¢ & & a =&
Clindamycin 10ug - R R R R R R R
Ampicillin 10ug Cam R R S S S R S
Tetracyclin 30ug Cam R R R R R R S
Amoxicillin 25ug Han ché R R R R R R S
Chloramphenicol 30ug Cam R R R R S S S
Ciprofloxacin 5ug Cam R R I I R R I
Erythromycin 15ug Han ché S S S S S S S
Doxycycline 30ug - R R R R R | R
Cefalexin 30ug - R R R R R R R
Ofloxaxin 5ug Cam?® R R R R R R R
Lincomycin 15ug Han ché S S S S ] S S
Acid clavulanic va amoxicilin 20 + 10 ug - R R R R R R R
Ratio (R/12) 10 10 8 8 8 8 5

* following Biorad disc test with strain E. coli ATCC 25922; +, khang NaCl; —, khong khang NaCl
S = nhay cam, I = khang trung gian, R = Khang; # Thong tw so 10/2016/TT-BNNPTNT ngay
01/6/2016 va 8 Thong tw so6 15/2009/TT-BNN ngay 17/03/2009 ciia Bé Nong nghiép va PTNT;

Ngoai ra, tat ca 7/7 ching déu cho thé hién kha toan (duong kinh vong khang = 0) voi khang

nang khang clindamycin, deoxycylin, cefalaxin sinh lincomycin (han ché s dung). Trong khi
va lincomycin. Pac biét, 7/7 chung khang hoan do, 6/7 chung khang hoan toan vdi khang sinh
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clindamycin, 5/7 chung khang hoan toan véi
khang sinh erythromycin (han ché s dung).
Dbi vai cac loai khang sinh dd cdm sir dung, 4/7
ching nhay cdm vdi ampicillin, 1/7 ching nhay
cam voi tetracyclin, 3/7 chung khang trung gian
(I) v6i chloramphenicol. Két qua cho thdy cin
¢ nhirng khao sat cy thé hon trén sd luong 16n
chung phan 1ap tir thuy san khang cac loai khang
sinh han ché va chua han ché dé c6 nhiing bién
phap dé phong phu hop nhu ning cao muc do
canh bao hodc cAm su dung cac loai khang sinh
dang han ché hién nay.

3.3. Két qua giai trinh tw 16S rDNA

Céc san phdm PCR khuéch dai trinh ty 16S
tDNA ciia 6 vi khuén (bang 3) dugc phan tich va
dinh danh bang cong cu RDP SEQMATCH (http:/
rdp.cme.msu.edw/) (Cole va ctv, 2014). Két qua cho
thdy, chung CN-T, CN-G, KOI-T, BL-T, va BB-L
¢6 mirc do tuong dong cao nhat voi Enterococcus
faecalis JCM 5803 (type stain). Mdi quan hé phat
sinh loai giita cac vi khuan phan 1ap tir ¢ canh va c4
16 dong thuong pham (thu duoc tir nghién ctru trude
day ctia chung t6i) cho thiy E. faecalis ¢6 thé dong
vai tro trung gian gy bénh va phat tan gen khang
khang sinh va gen ddc luc gitra cac loai thuy san.

Bang 3. Dac diém phan tr cGia cac vi khuan phan lap tir ca canh

Ma Loai ca qﬁ:n RDP Sematche D%g‘:;fg
CN-T Chép Nhat Thén Enterococcus faecalis (T); JCM 5803 99,65%
CN-G Chép Nhat Gan Enterococcus faecalis (T); JCM 5803 99,62%
KOI-G Koi Gan Bacillus cereus (T); ATCC 14579 99,60%
KOI-T Koi Than Enterococcus faecalis (T); JCM 5803 99,82%
PL-T DPau lan Théan Enterococcus faecalis (T); JCM 5803 99,80%
BD-T Ba duéi Thén Enterococcus faecalis (T); JCM 5803 100%

S dwa vdo két qua blast nucleotide https://blast.nchi.nlm.nih.gov/Blast.cgi

@ http://rdp.cme.msu.edu/ (Cole va ctv., 2014)

B dicion
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Erterococens frecalis D2-T
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Srapfvfococeus epidermidis 11

— Bacillus ceveny KOT-(5

_—
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I,-ie'rwmf.lum' dhakensis ¥T1.
| Acromonas dhakensis N¥5M

Hinh 2. Cdc san phdm PCR khuéch dai trinh tw 16S rDNA cua céc vi khuan
phan Iap tir cd canh va cd ré déng trong nghién ctru khdc cua chung téi
dworc thire hién so sanh bang phan mém Mega 7
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Két qua dinh danh cac chung E. faecalis phu
hop v6i cac nghién ctru gan ddy bao céo ring E.
faecalis 1a ching da khang va dugc xem nhu mot
trong nhitng nguyén nhan quan trong gay bénh
0 ca (vi du nhu ca r6 phi & Ai Cap (Petersen
va Dalsgaard, 2003), Thai Lan (Ahmed va ctv.,
2013; Abou El-Geit va ctv., 2013)), anh hudng
nghiém trong dén cac hoat dong nudi trong
thay san trén toan thé gidi (Arias va ctv., 2012;
Rahman va ctv, 2017), va déac biét c6 kha ning
phat tan va gay bénh trén nguoi (Lebreton va
ctv, 2014).

3.4. Doc luye cia vi khuin E. faecalis trén ca

Cac yéu tb doc lyc dong mot vai trd quan
trong trong kha nang gdy bénh cia cac ching
enterococci bao gdm chét két tu (agg, asal),
cytolysin (cyl), gelatinase (gelE), protein
ngoai bao (esp), bam collagen (ace, acm),
va yéu t6 bam giéng khang nguyén viém ndi
tam mac (efaAfs va efaAfm) (Ben Braiek va
O., Smaoui, 2019). Trong d6, cac ching vi
khuan E. faecalis ¢6 kha nang tiét ra lantibiotic
enterocins (class I) la cytolysin, mot loai
heamolytic bacteriocins (f-haemolysin). Kha
ning gay chét do nhiém vi khuan Enterococcus
san xudt cytolysin cao hon nim lin so véi
nhiém vi khuan Enterococcus khong san xuét
noncytolysin. Bén canh sy hi¢n dién cua céc
yéu td quyét dinh doc luc, sy khang khang sinh
doéng vai tro quan trong vao kha nang gay bénh
cua cac chung enterococcal. Pac diém doc tinh
va khang khang sinh trong enterococci dugc
béo cao 1a do co ché chuyén gen ngang hoic
doc va thu nhan vat liéu di truyén. Su chuyén
gen ngang cua dao bénh 150 kb (pathogenicity
island) c6 chira khoang 100 operon ma hoa cho
cac gen doc luc (doc td, cytolysin, protein bé
mat va chat két tu) duoc mo ta trong E. faecalis
boi mot plasmid dé dap Gmg véi pheromone.

Phu hop voi két qua ly giai hong cau (bang
1), Két qua gay nhiém nhan tao trén ca Koi bang
chung E. faecalis KOI-T gay chét ca vai cac dau
hi¢u 1am sang va ton thuong sau khi chét nhu
xuat huyét, x6i mon duéi (hinh 3). Cac biéu hién
lam sang va khang khang sinh ciing dugc thiy
0 cac chung E. faecalis trong nghién ctru trudc
day nhu Rahman va ctv., (2017).

Hinh 3. Biéu hién Idm sang cua méu cé Koi gay
nhiém nhan tao véi vi khuan da khang E. faecalis
KOI-T véi liéu 105 CFU/con & xoang bung.

3.5. Tinh khang khuin cia cic dwgc chit
thwe vat

Céc két qua duoc mé ta trén hinh 4 cho thay, chiét
xuat thue vat TT1 c¢6 kha nang trc ché sy phat trién
cta 4 ching phan 1ap tir c4 canh bao gdbm KOI-T,
KOI-G, BL-T, va CN-T. Trong khi d6, TT2 chi c6
kha ning khang 2 ching KOI-G va CN-T. Két qua
ndy tao tién dé cho cac mo hinh nghién ctru diu tri
bénh c4 canh, ddng thoi cung cp co sé khoa hoc cho
viéc ung dung chiét xuét tir loai cay nay trong didu
tri cac bénh nhiém khun trén cac loai thity san khac.

Hinh 4. Hoat tinh khdng cta chiét xuat TT1 va
TT2 trén cdc chung phéan Iap tw ca canh bénh
(A) Chiét xuét TT1 (1, 2) khang ching KOI-T:
(B) TT1 (12) va TT2 (5) khang ching KOI-G;
(C) TT1 (1, 2) khéng PL-T: )
(D) TT1 (1, 5) va TT2 (3) khang CN-T; (0) la dbi
chirng DMSO.
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IV. KET LUAN

Nghién ctru cia chiing t6i cho thiy rang 7 ching
phén 1ap tir 4 loai ¢4 canh déu 14 cac vi khuan gram
duong, khang it nhat 6% NaCl va 1a cac ching da
khang. 6/7 chung khang it nhat 8/12 loai khang
sinh. Di véi cac loai khang sinh dd cAm st dung,
¢6 rat it chiung nhay cam ampicillin, tetracyclin, va
chloramphenicol. Chung t6i d& nghi can co nhiing
khao st trén s luong 16n cac ching vi sinh gay bénh
trén c4/ ca canh dé nang cao hinh thirc canh béo vi khi
cac chuing vi khuan da khang nay phat tin gene khang
s& c6 thé dic biét kho kiém sodt. Cudi cting, phai hét
strc can than trong viéc xu 1y ca chét, nudc thai hodc
céc vat liéu khéc tir bé c4, vi nhiéu bénh ctia ca canh
¢6 thé lan vao ty nhién va anh huong dén quéan thé ca
ban dia va suc khoe con nguoi (Cabello va ctv, 2013).

Mic du cac dich chiét thue vat TT1 va TT2 ¢6 hiéu
qua khang 4 chung phan 18p tir ca Koi, chép Nhat va
dau lan (Hinh 2), chuing lai khong c6 hoat tinh trén mot
s6 ching khéc va ching phén 1ap tir ca vang ba dudi
trong nghién ctru nay. Do do, cac hudng nghién ctiru
tiép theo can khao sat hiéu qué bao v¢ ca cia céc loai
dich chiét thyc vat trén mo hinh c4 ciing nhu quy mé
trang trai dé tién t6i viéc thay thé khang sinh du phong
va chita bénh trong nudi trong thity san bang giai phap
an toan. Ngoai ra, cac co ché lam xuét hién hién tuong
siéu khang, trc ché ctia dich chiét thao dugc, cling nhu
cac dic diém phan tir ciia cac gene khang thude, ciing
can duoc phan tich.

Loi cam on: Quy nghién cuu Khoa hoc va
cong nghé, Trieong Dai hoc Cong nghé, Tp. HCM
da tai tro cho nghién citu nay.
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