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Nhiém khuin do Streptococcus suis thwong din dén cic bién chirng ning nhw viém phdi, viéem mang nio,
nhiém trung huyét, viém ndi tAm mac, viém khép. Erythromycin va tetracycline 1a cac khang sinh dwoc
lra chon dé diéu tri va phong nhiém trung do vi khuin nay & lon. Nghién ciru nham phat hién mot s6
gen lién quan dén khang erythromycin va tetracycline & cac ching S. suis gy bénh ¢ nguoi. 81 chiing
Streptococcus suis (trong do6 c¢6 72 chiing khang tetracycline va 9 chiing nhay véi tetracycline) va 33 chiing
(trong dé c6 28 chiing khang erythromycin va 5 chiing nhay (CLSI 2013)) dwgc lwa chon vao nghién ctru.
K§ thuit PCR dugc sir dung dé phat hi¢n mot so gen lién quan dén khang erythromycin va tetracycline.
Khong cé chiing S. suis nio mang gen erm(A), mef(A/E), msr(D) dé khang erythromycin, chi ¢é 1 chiing
mang gen erm(B). 62 chiing mang gen zef(M), 81 chiing mang zet(K), 6 ching mang zet(L), 13 chiing mang
tet(W) va 19 chiing mang zet(40). Trong khi dé khong cé chiing nao mang gen zet(O) va tet(S). Nhw vay,
¢6 thé két ludn: da phat hién cac chiing S. suis phan lap tir bénh nhan mang gen khang erythromycin va
tetracycline; phan 16n cac chiing khang tetracycline la cic chiing mang gen khang thudc.

Tir khoa: gen khdang erythromycin va tetracycline, ky thudt PCR, Streptococcus suis.
Chi 56 phin logi 3.2

pat van de 1¢ phan 1ap céc tac nhan giy nhiém tring huyét tai
mdt bénh vién tuyén trung wong 1a 8% (thdng ké tai
Khoa Xét nghi€ém, Bénh vién Bénh nhiét d6i Trung
wong nim 2009-2010). Cac vi khuan thudng gip
nhu Klebsiella pneumoniae (18,3%), Echerichia
coli (17,6%), Staphylococcus aureus (11,9%),
Pseudomonas aeruginosa (5,9%) va Acinetobacter
baumannii (4,4%). Mot thong ké khac cho thiy, cac
cin nguyén vi khuan gy bénh thudng gip tir 2008 dén
2009 la: E. coli (19,3%), K. pneumoniae (15,2%), S.
aureus (13,8%), va S. suis (9,7%) (theo bao cao cua
Bénh vién Bénh nhlet dai Trung wong, Ha Noi, 2009).
Nhu vay c6 thé thiy rang, S. suis cung véi cac vi khuan
khac dang la can nguyén dong vai tro quan trong trong

Streptococcus suis (lién cau lon) 1 mot cin nguyén
thudng gip gdy viém mang ndo va nhiém khuédn huyét &
ngudi. Py 1a mot bénh truyén tir dong vat sang nguoi.
Trong khi viém mang ndo do Haemophilus influenzae
typ b (Hib) ¢ tré dudi 2 tudi chiém 88-94% cac truong
hop viém mang nio do vi khuan & tré dudi 5 tudi [1].
Mot nghién ctru khac tién hanh trén cic bénh pham
dich nao tuy thu thap ttr bénh nhan vao Bénh vién Nhi
trung wong tir 2001 dén 2005 cho thay, 129/529 (24%)
cac mau bénh pham dich nio tay c6 két qua nudi cay
duong tinh v6i Hib. Trong khi d6, & ngudi 16n, yéu to
dich & hoc c6 su khac biét. S. suis 1a nguyén nhan giy
viém mang ndo do vi khuan pho bién nhét, chiém 26%

cac can nguyén phan lap dugc. S. suis 1a mot vi khuan
tir lon truyén nhiém sang nguoi do giét mo lon bi bénh
hodc an tiét canh [2].

Ngoai gdy viém mang ndo, S. suis con gy nhiém
tring huyét & nhitng nguoi nhiém vi khuan nay. Nhiém
khudn huyét c6 thé phdi hop véi viém mang nio. Ty
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gdy viém mang nao va nhiém khuan huyét hién nay.

Cho téi nay, viéc diéu tri nhiém khuan do S. suis
gy ra chi yéu dung ampicillin va/hodc cefriaxone
[3]. Tuy nhién, erythromycin va tetracycline la cac
khang sinh duoc lya chon dé diéu trj va phong nhiém
tring do vi khuan nay & lon. Mic du cac chung S. suis
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Detection of erythromycin and tetracycline
resistant genes in Streptococcus suis
causing human infections

Summary

Streptococcus suis infections usually results
in severse complications such as pneumoniae,
meningitis, septicemia... Tetracycline and
erythromycin are two antimicrobials that are
extensively used for therapy and prophylaxis
of S. suis strains isolated from pigs and human
beings. This study aimed at detection of resistant
genes for erythromycin and tetracycline from
S. suis strains causing human infections. 81 S.
suis isolates (72 tetracycline-resistant and 9
tetracycline-susceptible), and 33 isolates (28
erythromycin-resistant and 5 susceptible (CLSI
2013) were selected for the study. PCR was used to
detect some resistant genes for erythromycin and
tetracycline. No S. suis isolate harboured erm(A),
mef(A/E), msr(D); only one harboured erm(B). 62
isolates harboured zef(M), and 81 for zet(K), 6 for
tet(L), 13 for tet(W) and 19 for zet(40) respectively.
No tet(O) and zet(S) gene was detected.

Keywords: PCR, resistant genes for erythromycin
and tetracycline, Streptococcus suis.

Classification number 3.2

gdy bénh & nguoi co ngudn gdc tir lon, nhung ¢ Viét
Nam chua ¢6 mét nghién ctru nao khao sat mirc do
va dic biét 1a co ché di truyén lién quan dén khang
erythromycin va tetracycline ¢ cac chung S. suis phan
lap tir nguoi. Ngay sau khi dua erythromycin vao st
dung vao nhirng nim 1950, nguoi ta da tim thay cac
chung vi khuan dé khang loai khang sinh nay lan dau
tién ¢ staphylococci [4]. Tiép d6, mot lugng 16n vi
khuan d3 duoc xac dinh dé khang véi cac khang sinh
nhoém macrolid, streptogramin, lincosamid (MSL) do
su xuat hién cua nhiéu loai gen khac nhau, chii yéu
la cac gen ma hoa cho enzyme methyl héa phan tir
rRNA. Nhom enzyme methyl hoa phan tit rRNA do
cac gen erm ma hoa, tdic dong vao vi tri axit amin
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adenine, tao ra sy dé khang ddi véi MSL. Hau qua cua
methyl hoa adenine dan dén ngan can sy bam dinh ciia
thudc khang sinh 1én tiéu don vi 50S ribosome. Ngoai
ra, 2 co ché dé khang khéc lién quan dén bom nguoc
va gen bét hoat ciing dd duoc tim thiy, cac enzyme va
protein lién quan dén hai co ché nay do cac gen msr va
ere ma hoa. Cho dén nay, c6 hon 60 loai gen dé khéng
MSL di dugc tim thiy va dat tén [5].

3 co ché dé khang tetracycline bao gom: 1) ting
cuong bom nguoc, 2) protein bao vé ribosome, 3)
enzyme bét hoat. Cho dén nay, c6 t6i hon 40 gen dé
khang tetracycline d& dugc tim thay, trong d6 ¢6 38 gen
tet (tetracycline resistance), 3 gen otr (oxytetracyclin
resistance) va 1 gen fcr. Trong s6 do, c6 25 gen fet,
2 gen otr, va 1 gen fcr 1a ma hoa cho cac hé théng
bom ngugc, ngugc lai c6 10 gen tet, 1 gen ofr ma hoa
cho céc protein bao vé ribosome [6]. Pang ké 1a nhom
gen tet(M), tet(U), tet(O/W) 1a nhitng gen duogc tim
thdy nhiéu ¢ ca vi khuan Gram 4m va Gram duong [7].
Chinh vi 1y do do, viéc phat hién mot sb gen lién quan
dén khang erythromycin va tetracycline & cac chiing .
suis gdy bénh & nguoi co y nghia rat quan trong.

Doi tuong, phuong phap nghién cuu
Déi tugng

88 chung S. suis, trong d6 c6 72 ching khang
tetracycline va 9 ching nhay véi tetracycline va 33
chung, trong do c6 28 chung khang erythromycin va
5 chung nhay (CLSI 2013); cac chung nay dugc phan
1ap va luu giitr trong khudn kho dé tai cdp nha nudc
mi s6 KC10.18/11-15: “Nghién ciru tng dung k¥ thuat
sinh hoc phan tu xac dinh mtc d6 khang khang sinh
ciia mot s6 chung vi khuan gay bénh thudng gip o Viét

LR

Nam”.
Vit li¢u
Vit liéu dé bao quan, heu giit ching vi khudn: moi
truong canh thang BHI ¢6 20% glycerol; dng cryotube
v trung loai 2 ml; hop trir mau lanh (loai 96 13); dau
typ 200 pl, 1000 pl vo tring; gang tay; khau trang.

Vat liéu dé tach DNA tong sé cia vi khudn: dng
eppendorf loai 2,0 ml; pippette; coc thuy tinh; but ghi
kinh; giéy thAm; dung dich sat khuén; bo tich DNA
cua Hang Qiagen (QIAmp DNA Mini Kit, Cat.No.
51304); gang tay; khau trang.
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Vat liéu cho PCR: PCR master mix (Qiagen - M¥);
Agarose dung trong dién di (Invitrogen - MY); gel
red dung dé nhuom gel (Nimagen - My); TAE (Tris
Acetate EDTA); PBS (Phosphate buffer saline).

Bang 1: b primer cho cdc gen lién quan dén dé khéng khang sinh & S. suis

etMF | GTG GACAAA GGT ACAACG AG
tet(M)
MR | CGGTAAAGT TCG TCA CAC AC
et | AACTTAGGCATT CTG GCT CAC
tetOR | TCC CACTGT TCC ATATCG TCA
1 . ©(0) | tei(O)FF2 |TTG TTTTGG GGC TAT TGG AG
etracycline
tet(O)FF3 | TAT ATG ACT TTT GCAAGC TG
GAT CAATTG TAG CTT TAG GTG
tet(K)F AAGG
tet(K)
TTT TGT TGA TTT ACC AGG TAC
tet(K)R
CATT [8 9]
tL)F | TGG TGGAAT GAT AGC CCATT
tet(L)
tetL)R | CAGGAATGACAG CAC GCT AA
tSF | CATAGACAAGCCGTTGACC
fet(S)
SR | ATGTTTTTG GAA CGC CAG AG
tetfW)F | ACAACG AGG ACG GAC ACC ATG
tet(W)
et(WR | TTATCC CGAACA GACTGAACCAC
w©t0F | CGGAGG AAG AGG ACA AAC CC
fet(40)
tetdOR | TAA GCC GCT GCC GAT AAG AC
168 16SF | GAGTAC GAC CGCAAG GTT GA
"RNA|16S R |CTG GTAAGG TIC TTC GCG TTG
Emap | CCC GAA AAA TAC GCA AAA TTT
Ern(A) CAT
Em(A)R | CCCTGT TTA CCC ATT TAT AAA CG
. ‘
rythromycin Em(B)F | TGG TAT TCC AAATGC GTAATG
Erm(B)
Em(B)R | CTG TGG TAT GGC GGG TAA GT
Mef(A/E)F | CAA TAT GGG CAG GGC AAG
Mef{A/E)
Mef(A/EJR | AAG CTG TTC CAA TGC TAC GG
mstD)F | TTG GAC GAA GTAACT CTG
msr(D)
ms(D)R | GCTTGG CTC TTA CGTTC

Thiét bi nghién ciru
- Thiét bi luu giir ching: ti lanh -80°C.
- May so d6 duc Mc Faland.

- May diéu nhiét ty dong GenAmp PCR System
9700 AB (Applied Biosystems, My).

- May ly tam lanh Eppendorf (M¥).
- B dién di ngang Horizon 58(Gibco-BRL).
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- Soi gel Wealtec Corp Model MD-20 (My), May
chup anh gel Geldoc (Biorad, My).

- May sequencing ABI PRISM 3130 (My).
Phuwong phap nghién ciu

bay 1a nghién ctru md ta, thuc nghiém trong phong
xét nghiém.

K¥ thuat nghién cou:

Ky thudt tach chiét DNA: st dung bo kit thwong mai
dé tach chiét DNA tong sb theo quy trinh ctia nha san
xudt (bo kit QIAamp DNA Mini Kit, Cat No. 51304).

K5 thudt PCR:

Thanh phan phan img:

Thanh phin Thé tich (ul)
2x Master mix 25
MgCl, (25 mM) 4
DMSO 2
Primer F (***) (10 uM) 1
Primer R (***) (10 uM) 1

DNA khuén 2,5
H,0 14,5
Téng thé tich phan tng 50

Chu trinh nhiét:

Cac buée Nhiét do Thoi gian
Bién tinh giai doan 1 94 °C 5 phuat
Bién tinh giai doan 2 94 9C 30 gidy
L 35 chu ky
Gén mbi Hkk 00 30 gidy
Kéo dai 729C 1 phit
Kéo dai lan cudi 72 °C 5 phut

e Cac cidp mdi va nhiét do bat cip cua gen dé
khang erythromycin cua S. suis: sit dung cic cip mdi
dac hiéu: erm(A), erm(B), mef(A/E), msr(D).

Mbi Erm(A) Erm(B) Mef{A/E) Msr(D)
T° 62 62 62 62

e Céc cip moi va nhiét do bat cap ciia gen khang
tetracycline cua S. suis: st dung cac cap mdi dic hiéu:
tet(M), tet(O), tet(K), tet(L), tet(S), tet(W), tet(40).

Mbi | retM) | tet(0) | tet(®) | ter) | rer(s) | tetw) | ter40)
™ 55 55 55 55 55 55 55
13
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Thoi gian nghién ciru: tir 9.2012 dén 9.2014.

Pia diém nghién ciru: Labo Sinh hoc phan tir - Khoa
Xét nghi€m - Bénh vién Bénh nhiét d61 Trung wong va
Khoa Vi sinh - Bénh vién Bach Mai.

Két qua

Hinh 1: két qua dién di san phdm PCR cdc gen dé khéng tetracycline

cua S. suis

Giéng M la thang DNA chuan, cac giéng tir 1 dén
5 1a san pham PCR cua cac ching S. suis c6 mi sb
lan luot 1a 532, 529, 418, 464, 479. San pham PCR
gen tet(K) c6 kich thudc phan tir 1a 155 bp, gen tet(L)
229 bp, gen tet(M) 406 bp va gen tet(O) 1a 515 bp. PC
la ching duong (Positive control), NC la chimg am
(Negative control).

Gen
Ty 18 erm(A) erm(B) mef(A/E) msr(D)
C6 (n, %) 0 13) 0 0
Khéng (n, %) 33 (100) 32(97) 33 (100) 33 (100)
Téng s6 (33) 33 33 33 33

Béng 2: phan bé cdc ching S. suis mang gen dé khang erythromycin

Bang 2 cho thy, khong c6 chung S. suis nao mang
gen erm(A), mef{ A/E), msr(D) dé khang erythromycin,

70 1

50 A
40 -

0 +—===

lgen 2gen 3gen 4gen =4gen

Hinh 2: ty 1¢ mang gen lién quan dén khang tetracycline & S. suis

Hinh 2 cho thdy, c6 2 ching S. suis mang 1 gen
(2,5%), 59 chung mang 2 gen (72,8%), 19 ching mang
3 gen (23,5%) va 1 chung mang 4 gen (1,2%). Khong
¢6 chung nao mang nhiéu hon 4 gen.

Bdng 4: méi lién quan gitta cac chung S. suis mang gen
voi mire do dé khdang erythromycin (n = 33)

Gen erm(A) erm(B) mef(A/E) msr(D)
Mire dj ) ) (n) ()
S (MIC < 0,25) 0 0 0 0
I (MIC 0,25 - <I) 0 0 0 0
R (MIC 1-2) 0 0 0 0
R (MIC > 2) 0 1 0 0
Téng sb 0 1 0 0

Chit thich: S: Sensitive - nhay, I: Intermediate - trung gian,
R: resistance - khang, MIC: nong dé vic ché toi thiéu (ug/ml)
Theo bang 4, khong c6 chung S. suis nao c6 mang
gen erm(A), mef{A/E) va mrs(D) nhay cam, dé khang
trung gian va dé khang hoan toan véi erythromycin.
Chi c¢6 1 chung mang gen erm(B) d khang hoan toan
v6i khang sinh nay.
Bang 5: moi lién quan giita cac chung S. suis mang gen
voi mike do dé khang tetracycline (n = 81)

chi c6 1 ching mang gen erm(B). Gen | (M) | 0) | te(K) | tetlL) | tetS) | tet(W) | ter@0)
Mikc do (n,%) %) | (n,%) ®%) | (%) | (0,%) (n,%)
Gen

_— tetM) |1et(0) |ten(K) |rer(L) |renS) |ret(W) |rer(a0) SMIC<2) | 7(77,7) | 000) | 9(100) | 0(0) | 0(0) | 0(0) |2(@22)

P . 5 " IMIC2-8) | 00 | 00 | 00) | 0@ |0o©@ | 0@ | 0@

C6 (n, %) 0 |81(100) 0
(76,6) a4 asn | @5 R(MIC>8) | 55(764) | 00) | 72(100) | 684) | 0(0) | 13(18,1) | 1723,6)
) . 19 75 68 62
Khong (n, %) |55 4y [8LA00) 10 gy [8LAM ] g39) | (76,5 P 0.926 0.368 0164 | 0926
Téng s6 (81) 81 81 81 81 81 81 81 Téng sb 0 0 31 6 0 13 19

Bang 3: phan bé cdc chiing S. suis mang gen dé khdng tetracycline

S. suis dé khang tetracycline c6 62 ching mang gen
tet(M), 81 chuing mang tet(K), 6 chung mang tet(L), 13
ching mang fet(W) va 19 chiing mang te#(40). Trong
khi d6 khong cé chung nao mang gen tet(O) va tet(S).

KHOAHOC |/,
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Chil thich: S: Sensitive - nhay, 1. Intermediate - trung gian,
R: resistance - khang, MIC: nong do irc che toi thiéu (ug/mi)

Dbi v6i dé khang S. suis nhay cam véi tetracycline
(MIC £2 pg/ml), c6 7 chung mang gen tet(M), 9 chung
mang fet(K) va 2 chung mang tet(40), khong cé chung
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nao mang gen tet(0), tet(L), tet(S) va tet(W). Khong
thdy c6 ching niao mang cic gen trén dé khang trung
gian voi tetracycline (MIC: 2-8 pg/ml). O cac chung dé
khang (MIC > 8 pg/ml), co tdi 55 ching mang tet(M),
72 ching mang gen tet(K), 6 ching mang ter(L), 13
chiing mang tet(W) va 17 chung mang tet(40), trong khi
khong c6 chung nao mang gen tet(O) va tet(S).

Nhiém khuan do S. suis thuong dan dén cac bién
ching ning nhu viém phoi, viém mang ndo, nhiém
trang huyét, viém noi tim mac ciing nhu viém khép.
Vi khuan nay c6 kha niang gy bénh rong rai tir dong
vat dén nguoi, dac biét 1a trén Ign. Do viéc st dung
khang sinh bira bai ca trong chin nuéi 14n diéu tri y té
da 1am gia ting dé khang khang sinh & vi khudn nay, vi
vay viéc kiém soat cac nhiém khuan do S. suis rit kém
hi€u qua. Tetracycline va erythromycin la hai khang
sinh duoc sir dung phd bién trong diéu tri va du phong
loai nhidm khuén nay, hau qua 1 ty 1& dé khang da ghi
nhan dugc vé6i ty 18 rt cao ca ¢ nhimg chung S. suis
phan 1ap trén nguoi va lon ¢ khu vuc chau A, chau Au
va Bic My. Hién nay, co ché dé khang tetracycline va
erythromycin da dugc lam sang t6, ¢ lién quan dén
hé théng bom chu dong va san sinh cac enzyme mang
hoat tinh methyl hoa. Gen erm(B) ma héa cho enzyme
erythromycin ribosomal methylase chiu trach nhi¢m
dé khang cac macrolide-lincosamine-streptogramin
(MLS,), tim thdy ph6 bién & Hong Kéng va Bi. Dé
khang tetracycline chu yéu lién quan dén cac gen
tet(M), tet(0O), tet(W) va tet(O/W/32/0O). Thém vao
do, cac protein bom chu dong ter(L) va tet(K) ciing da
dugc xéac dinh c6 lién quan dén dé khang tetracycline
O S. suis.

Qua nghién ctru 33 chung S. suis phan lap duoc, st
dung cac cip mdi dic hiéu cho gen erm(A), erm(B),
mef{A/E) va msr(D) cho thdy, chi c6 1/33 ching mang
gen erm(B), khong c6 chung nao mang cac gen con
lai. Tuy nhién, & mot sb nghién ctru khac lai ghi nhan
mot ty 1€ cao cac chung S. suis mang cac gen nay, vi du
nhu nghién ctru cua Surbhi (2005) tai Bi ghi nhan t6i
70/125 ching mang gen erm(B), 34/125 chung mang
gen mef(A/E), va chi c6 2 chung mang gen erm(A).
Mot nghién ctru khac cua tac gia Hoa T.H (2014) tai
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mién Nam Viét Nam ghi nhan c6 36/38 chung mang
gen erm(B), trong khi d6 khong phat hién dugc ching
nao mang gen erm(A) va mef(A/E) [10]. Cac sb lidu
gitta cac nghién cuu co sy khac biét kha rd rang, tuy
nhién diéu dic biét 1a cac ching S. suis gy bénh tai
Viét Nam trong hai giai doan khac nhau (2008) va
(2014) Iai c6 su khac biét kha rd rét. Ching t6i cho
réng, 6 thé do viéce kiém soat va diéu tri nhiém trung
do S. suis bang cac phac do hién tai rat hiéu qua, do
d6 da ngan chan duoc su lan truyén cac gen dé khang.

Dbi v6i dé khang tetracycline, tién hanh phan tich
81 chung S. suis bang PCR mdi ddc hiéu thu dugc ty
1€ chung mang gen tet(K) la 100%, tet(M) téi 76,6%,
tet(40) 1a 23,5%, tet(W) 16,1%, tet(L) 7,4%. Trong
khi @6, khong phat hién dugc cac gen fet(O) va tet(S)
trong s 81 chung S. suits trong nghién ctru. Panh gia
mirc ¢ dé khang ctia cic ching mang gen nay thay
rang, ty 1é chung dé khang tetracycline & mirc rat cao
(> 8 pg/l). Két qua nay c6 su khac biét voi két qua
nghién ctru cua Surbhi (2005) véi 55/125 chung mang
gen tet(M), 10/125 chung mang gen fet(O), khong phat
hién duoc gen fet(K) va tet(L). Trong khi dé, sb liéu
nghién ctru ctia Hoa T.H (2014) chi ghi nhan ¢6 3,9%
s6 chung mang gen tetf(M), tet(L), trong khi gen tet(M)
va tet(O) tim thiy & 90,8% s6 chung, ¢6 2,2% s6 chiing
mang gen fef(W). Su xuat hién ctia cac gen tet cho thay
murc d6 dé khang cta S. suis véi loai khang sinh thong
dung nhu tetracycline ngay cang gia tang, va lam giam
di su lya chon diéu tri cho bénh nhan. S liéu vé cac
chung S. suis mang gen dé khang tetracycline trong
nghién cttu nay c6 xu hudng cao hon so véi nghién ctru
ciia Hoa T.H (2014) tai mién Nam Viét Nam, ching
t6i cho rang S. suis gdy bénh ngay cang gia ting dé
khéang tetracycline & muc d¢ bao dong: 100% ching
mang gen ret(K), va mot sb gen khac ciling di lén toi
70-80%, mirc do dé khang cia cic ching mang gen
tuong mg cling & mirc rat cao do ty 18 cic chung mang
da gen c6 xu hudng gia tang v6i 72,8% s6 chiing mang
2 gen, 23,5% mang 3 gen va c¢6 1,2% sb chung mang
4 gen tro Ién. Vi ty 1€ mang gen nhu vay, ro rang su
dé khang khang sinh cua vi khudn s& & muc rat cao,
rat khé c6 sy dap ung diéu tri bang khang sinh thong
thuong.
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Két luan

- Da phat hién cac chung S. suis phan 1ap tir bénh
nhan mang gen khang erythromycin va tetracycline.

- Phén 16n cac ching khang tetracycline 1 cac
chung mang gen khang thudc.

Loi cam on

Nghién ciru duoc thuc hién trong khuon khé dé tai
cap nha nwée ma s6 KCI10.18/11-15: “Nghién ciiu
ung dung ky thudt sinh hoc phdn tu xdc dinh mirc do
khéng khéng sinh ciia mét sé ching vi khudn gdy bénh
thuong gap o Viét Nam”. Chung t6i xin tran trong cam
on Bo Khoa hoc va Cong nghé da tai tro kinh phi cho
dé tai nay.
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