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TOM TAT KHOA LUAN
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9/2006. “KHAO SAT PAM PO VA KHA NANG SINH BDOC TO CUA VI KHUAN
Staphylococcus aureus TREN MOI TRUOGNG NUOI CAY”

Gio vién huéng dan:

ThS. NGUYEN DO PHUC

Staphylococcus aureus 1a ciu khudn gram duong c6 kha ning tao doc té rudt
enterotoxin 1a mot trong nhirng nguyén nhan chin h gay ngo doc thuc phém . Hién nay,
trong kiém nghiém thuc phdm va tim nguyén nhén cia cic vu ngd doc do tu cau chi
xac dinh su c6 mit cua vi khuan nay trong thuc phém, chua tién hanh kiém tra doc td
rudt ma day 13 nguyén nhan chinh dan dén ngd doc. Vi thé, dé tim hiéu kha ning sinh
doc t6 cua S. aureus, chuing toi tién hanh khao sat dam do va kha nang sinh doc td cua
S. aureus trén mdi trudng nudi cdy, nham gop phan thiét thuc trong cong tac kiém
nghiém thuc phém, dac biét 1a cac vu ngd doc do ddc t6 rudt cua tu ciu S. aureus gay
ra. Cac chung S. aureus dwgc nudi cdy trén hai méi truong TSGM (Tecra
Staphylococcal Growth Medium) va BHI (Brain Heart Infusion); sau do khao sat dam
d6, dong thoi tach chiét va thir nghiém doc té bang phwong phap ELISA véi bo kit
TECRA ¢ cac thoi diém 16, 24, 48 va 72 gio.

Két qua thu duoc nhu sau:

¢ Trong 36 chung S. aureus khao sat, c6 10 ching c¢6 kha ning tao doc t6
(chiém 27,8%), trong d6 cac chung tir mau bénh pham chiém ti 1 cao nhat (50%).

¢ Pam d6 va doc t6 S. aureus khong twong quan voi nhau; doc tb ting theo
thoi gian va cao nhat & 72 gi0. Sau 16 gid nudi céiy, trén moi truong TSGM, dam do vi
khuan dat 7,86 logl10 cfu/ml thi doc td dat gia tri OD (ELISA) la 1,464. Trén moi
truong BHI, ddm d6 vi khudn dat 8,13 log10 cfu/ml thi doc té dat gia tri OD (ELISA)
l1a 1,437 (OD > 0,2 1a duong tinh).

¢ Hai méi truong TSGM va BHI 14 nhu nhau vé anh huéng dén dam do va
kha nang tao doc td cua S. aureus.

¢ Cac chung S. aureus nay tao cac loai doc t6 SEA, SEB, SEC. Trong do, SEA
chiém 80%, trong khi SEB 1a 10% va SEC 10%.



ABSTRACT

Staphylococcus aureus is a Gram-possitive coccus having ability to produce
enterotoxin. It is reponsible for one of the most common types of food poisoning. In
testing food and finding the reason causing food poisoning nowadays, we have mainly
testsed the present of S. aureus, not enterotoxin which is the primary caussative agent
of Staphylococcal food poisoning. Therefore, in oder to get information of producing
enterotoxin, we carry on examining S. aureus growth and its ability to produce
enterotoxin in culture medium that contributes practically in testing food, especially in
Staphylococcal food poisoning outbreaks. S. aureus strains are cultured in TSGM and
BHI medium; then we examine their growth and test SE by ELISA method with
TECRA kit after 16, 24, 48 and 72 hours.

The results we find:

¢ Among 36 strains surveyed, there are ten ones having ability to produce
SE (27,8%). In these ten strains, the ones from clinical samples have the highest rate
(50%).

¢ S. aureus growth and SE amount are not correlative. SE amount
increases with time. After 16 hours culture, on TSGM, as the cell concentation reaches
7,86 log10 cfu/ml, OD ELISA value is 1,464; on BHI, as the cell concentation reaches
8,13 1og10 cfu/ml OD, ELISA value is 1,437 (OD > 0,2 is possitive).

¢ TSGM and BHI medium are the same influence for S. aureus growth
and ability to produce enterotoxin.

¢ These S. aureus strains producce SEA, SEB, SEC. Among them, the rate
of SEA is 80%, of SEB is 10% and of SEC is 10%.
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S. aureus : Staphylococcus aureus

SE : Staphylococcal enterotoxin

S. epidermidis : Staphylococcus epidermidis

TSA : Tryptic soy agar

TSB . Tryptic Soy Broth

TSGM : Tecra Staphylococcal Growth Medium
TSST-1 : Toxic shock syndrom toxin

VRSA : Vancomycin Resistant Staphylococcus aureus
(+) : duong tinh

) : am tinh
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PHAN 1. MO PAU

1.1. Dat van dé

Hién nay, van dé vé sinh an toan thuc pham ngdy cang duoc quan tim. Tuy
nhién, gin day o nudc ta va nhiéu nude trén thé giéi van thuong xay ra nhitng vu ngd
doc thuc phim tai cac bép an tap thé & cac nha may, xi nghiép, truong hoc,...Theo
WHO/FAO (thang 5/2005), ngd doc thuc pham xay ra ¢ nhiéu noi, anh huong rat 16n
dén strc khoe con ngudi va kinh té. Trong d6, hau hét cac vu ngd doc cap tinh déu do
Staphylococcus aureus gay ra. S. aureus 1a vi khuan hinh cau, gram duong, phan bd rai
rac trong tw nhién, nhung chi yéu dugc phén lap tir da, toc, mang nhay, mii cia ngudi
va dong vat mau noéng. S. aureus sinh ra mot s6 loai doc td rudt enterotoxin bén nhiét,
khong bi phan hity khi dun & 100°C trong khoang 30 phut. Khi xAm nhiém vao thuc
pham, S. aureus tiét doc t6 rudt va gy doc. Sau 3-6 gid u bénh ngudi tiéu thu thyc
pham s& boc phat cac triéu chimg 1am sang nhu nén mua, dau bung, tiéu chdy... cic
triéu chimg nay c6 thé kéo dai tir 6-8 gio, nhiéu truong hop phai nhap vién do mat
nhiéu nudc.

Viéc chan doan tim nguyén nhan ngd ddc trong cac vu ngd doc thuc phém hién
nay chi xac dinh sy c6 mat cia vi khuan nay trong thuc phém, chua tién hanh kiém tra
doc t6 rudt enterotoxin ma dy 1a nguyén nhan chinh din dén ngod doc. Pé tim hiéu kha
nang sinh doc t6 cua S. aureus, ching t6i1 tién hanh khao sat ddm do va kha nang sinh
doc td cua chung trén moi truong nudi cdy, nhim goép phan thiét thuc trong cong tac
kiém nghiém thyc phrflm, dac biét 1a cac vu ngd doc do doc t6 rudt cua tu cau S. aureus
gay ra.

Chinh vi thé, duoc su chép thuan ctia b0 mén Cong Nghé Sinh Hoc va Vién V¢
Sinh Y Té Cong Cong TP. HCM, chiing toi tién hanh dé tai “Khao sat ddm d¢ va kha
ning sinh ddc to ciia vi khuin S. aureus trén méi trudong nudi ciy”.
1.2. Muc dich
¢ Khao sat ddm do va kha ning sinh doc té cua vi khuan S. aureus trén
moi trudng nudi cdy & cac khoang thoi gian khac nhau.
¢ Xac dinh kha ning sinh doc td cua cac chung khao sat va ti 1& cac loai

doc to.



1.3. Noi dung nghién ciru
o Nubi cdy cac ching S. aureus trén hai méi trudng TSGM va BHL
o Kiém tra ddm dd va doc tb rudt cua cac chung S. aureus trén hai loai moi
truong TSGM va BHI vao thoi diém 16, 24, 48 va 72 gid bang ki thuét
ELISA (str dung bot kit TECRA — Australia).
o Xac dinh mdi twong quan giita ddm do va kha ning sinh doc td cua
S. aureus.

o Xac dinh cac loai ddc to enterotoxin.



PHAN 2. TONG QUAN TAI LIEU

2.1. Gi6i thiéu vé Staphylococcus:
Staphylococcus c6 ngudn gde tir tiéng Latinh, staphylo (chum nho) va coccus
(hat).
Phén loai ctia vi khuan Staphylococcus nhu sau:
o Gio1: Prokaryote
o Phan loai: Firmicute
o Lop: Firmibacteria
o Ho: Micrococceae
o Gidng: Staphylococcus
2.1.1. Hinh thai
Staphylococcus 1a vi khuan gram dwong, hinh cau dudng kinh 0,5 - 1,5 pm, ¢6
thé dung riéng 1¢, timg doi, timg chudi ngin, hoic timg chum khong déu giéng nhu
chum nho. Pay 1a loai vi khuan khong di dong va khong sinh bao tir, thuong cu tri
trén da va mang nhay cta nguoi va dong vat mau nong. Nam 1871, Recklinghausen
thu duoc cau khuan trong than cua bénh nhan chét do bénh nhiém khuan huyét. Nam
1880, Alexander Ogston chitng minh duoc ap-xe sinh mu 14 do cau khuan dang chim
va Ogston duoc cong nhan 1 ngudi kham pha va dat tén cho tu cau — Staphylococcus
vao nam 1882. Nam 1884, Rosenbach nghién ctru va dat tén cho cau khuan tao khuan
lac mau vang la Staphylococcus pyrogen aureus (Scott E Martin va John J Iandolo,
2000).
2.1.2. Tinh chat
Staphylococcus 1a nhitng vi khuan hiéu khi hodc ki khi tuy nghi, ¢ ca su trao
d6i chat, ho hap va 1én men. Chung cho phan g catalase dwong tinh va co thé sir
dung nhiéu loai carbonhidrat khac nhau tao acid lactic nhung khong sinh hoi. Khuin
lac trén méi truong khong chon loc nhu Tryptic soy agar thuong tir mau kem dén mau
cam. Thanh té bao chtra peptidoglican hinh thanh mot hang rao cing viing chic xung
quanh té bao va acid teichoic giup duy tri méi trudng ion thich hgp cho mang
cytoplasma, dong thoi gop phan bao vé bé mit té bao tu cau. Staphylococcus co thé

moc & nhiéu diéu kién, moi truong khac nhau, nhung tot nhat & nhiét do tir 30-37°C va



pH gén trung tinh. Chung khang duoc voi cac chat diét trung, do kho néng va c6 kha
ning ting trudng trong moi truong chia dén 15% NaCl (Scott E Martin va John J
landolo, 2000).
2.1.3. Phan loai
Hién nay nguoi ta di biét dugc 33 loai Staphylococcus (Mary K. Sandel va
John L. McKillip, 2002) nhung c6 mét sb loai it dugc quan tdm. CO thé chia
Staphylococcus thanh 3 nhém:
- Nhom cho phan tng coagulase duong tinh.
- Nhom cho phan tng coagulase 4m tinh va nhay v4i1 Nobovicine.
- Nhom cho phan tng coagulase am tinh va khang véi Nobovicine.
Trong s6 cac loai Staphylococcus thi Staphylococcus aureus 13 loai thuong gip
nhat, chiing thudc nhém cho phan tng coagulase duong tinh.
2.2. Gi6i thiéu vé Staphylococcus aureus
2.2.1. Hinh thai, dic diém sinh héa
Staphylococcus aureus thudc gidng Staphylococcus, do d6 mang nhiing tinh
chat chung cua staphylococcus. S. aureus 1a nhirng vi khuan hinh cau, khong di dong,
gram duong, dudng kinh 0,5-1,5 um, té bao xép thanh hinh chim nho, khong di dong.
Thanh té bao khang voi lysozyme va nhay véi lysotaphin, mot chat c6 thé pha huy cau

nbi pentaglycin cua tu cau (J Harvey va A Gilmour, 2000).

Dennis Kunkel Miroscopy, i.{ Tﬂms Konkel f
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Hinh 2.1. Hinh thai Staphylococcus aureus

( Ngudn: Theo <www.biotox.cz/.../staphylococcus_aureus_1s.jpg>)
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Hinh 2.2. Tu cdu Staphylococcus aureus gram dwong dwéi kinh hién vi

(Ngudn: Theo<http://www.mgm.ufl.edu/%7Egulig/mmid/mmid%2Dlab/labim

age/imagky.html>)

S.aureus la nhitng vi khuan hiéu khi hay ki khi tiy nghi, c6 enzyme catalase
phan giai oxy gia gidi phong oxy va nudc:
catalase
H202 _— Hzo + 02

S. aureus cho phan tmg déng huyét twong duwong tinh do chung tiét ra enzyme
coagulase. Pay dugc xem 1a tinh chét dic trung cta S. aureus, 1a tiéu chuan dé phan
biét S. aureus véi cac tu cau khac. Co hai dang coagulase: coagulase “cd dinh”
(“bound” coagulase) gin vao thanh t& bao va coagulase “ty do” (“free” coagulase)
dugc phong thich khoi thanh té bao. C6 hai phuong phap dé thyc hién thir nghiém
coagulase 14 thyc hién trén lam kinh va trong dng nghiém. Phuong phap lam kinh gitp
phat hién nhiing coagulase “cd dinh” bang cach phan ung tryc tiép véi fibrinogen,
phuong phap 6ng nghiém phat hién nhiing coagulase “ty do” bang phan tng gian tiép
v6i fibrinogen qua cong hop voi nhitng yéu t6 khac trong huyét twong (C H Collin va
ctv, 1995).

Ngoai ra, ching con cho phan img DNAse, phosphatase duong tinh, c6 kha
nang 1én men va sinh acid tir manitol, trehalose, sucrose. Tat ca cac dong S. aureus déu
nhay voi Novobicine, c6 kha ning ting trudng trong mdi trudng chira dén 15% mudi
NaCl (Tran Linh Thuéc, 2002).

Mot sb dong S. aureus c6 kha ning giy tan mau trén méi trudng thach mau,

vong tan mau phy thudc vao ting ching nhung ching déu ¢ vong tan mau hep hon so
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v6i duong kinh khuan lac. Hau hét cac dong S. aureus déu tao sic t6 vang, nhung cac
sac to ndy it thay khi qua trinh nudi cdy con non ma thudng thay rd sau 1-2 ngay nudi
céy ¢ nhiét do phong. Séc td duoc tao ra nhiéu hon trong moi truong cd hién dién
lactose hay cic ngudn hidrocacbon khic ma vi sinh vit ndy c6 thé bé giy va st dung
(C H Collin va ctv, 1995).

Trén moi trudng BP (Baird Parker), khuén lac dic trung cta S. aureus c6 mau
den nhanh, bong, 16i, dudong kinh 1-1,5 mm, quanh khuan lac c6 vong sang rong ~ 2-
5 mm (do kha nang khtr potassium tellurite K,TeO3 va kha nang thuy phan long do
tring cua lethinase) (Rosamund M Baird va W.H.Lee, 1995; Mary K. Sandel va John
L. McKillip, 2002). Trén moéi truong MSA (Manitol salt agar) hay con goi 1a moi
truong Chapman, khuan lac tron, bd déu va 16i, mau vang nhat dén vang dam va lam
vang méi trudong xung quanh khuan lac (do 1én men dudng manitol) (Mary K. Sandel
va John L. McKillip, 2002).

Pa s6 cac dong S. aureus co thé tong hop mot hay nhiéu enterotoxin trong moi
truong ¢ nhiét do trén 15°C, nhiéu nhat khi ching ting trudng ¢ nhiét 4o 35-37°C
(Tran Linh Thuéc, 2002)

Bang 2.1. Nhirng dic tinh cia S. aureus, S. epidermidis va Micrococci

(Nguédn: Theo Reginald W. Bennett va Gayle A. Lancette, 2001)

bac tinh S.aureus | S. epidermidis | Micrococci
Catalase + + +
Coagulase + - -
Thermonuclease + - -
Nhay véi
+ + -
Lysostaphin
Str dung glucose + + -
Str dung manitol + - -

2.2.2. Piéu Kién ting trudéng va sw phan bo
Nhu cau dinh dudng cho sy phat trién cua Staphylococcus aureus thay doi tuy
thudc vao tirng dong (P J Bremer va ctv, 2004). S. aureus c6 kha ning phat trién trong
khoang nhiét do rat rong, tr 7-48°C, voi nhiét do cuc thuin 1a 30-45°C; khoang pH
4,2-9,3, voi @6 pH cuc thuan la 7-7,5; va trong moi truong chua trén 15% NaCl (J



Harvey va A Gilmour, 2000). Tu cau bén ving khi c6 néng do dudng cao, nhung bj trc
ché boi ndng do 60%; ndng do tir 33 - 55%, tu cAu van phat trién, trong khi cac vi
khuan khac nhu Shigella va Salmonella b trc ché (D6 Thi Hoa, 2006). Ngoai ra, chiing
con c6 kha ning bam dinh t6t trén nhiéu loai t& bao va may moc thiét bi gitp gia ting
tinh khang ctia tu cau voi sy siy kho va loc tham. Chinh nhd nhimg dic diém trén giup
S. aureus c6 st phan bd rong, chu yéu dugc phan lap tir da, mang nhay, toc va miii cia
ngudi va dong vat mau néng. S. aureus dugc cho 1a vi khuan kha manh c6 thé séng tot
bén ngoai ki chil. Vi khuan ndy con c6 mat trong khong khi, bui va trong nudc du
chung thiéu tinh di dong va rat nhay vai thude khang sinh va chat diét khuan (J Harvey
va A Gilmour, 2000). Tuy nhién, S. aureus ciing kha nhay véi nhiét do, bi diét & 60°C
tir 2-50 phut tiy ting loai thyc pham va 14 vi sinh vat canh tranh yéu, dé bi cac vi sinh
vét khac trc ché (P J Bremer va ctv, 2004).

C6 10 - 50% dan sb van song khoe manh di mang S. aureus (P J Bremer va ctv,
2004). Tuy nhién kha ning nhiém vao thyc phdm va gdy bénh ctia S. aureus ciing rat
16n do chung phan bd ¢ khip noi va c6 kha nang sinh doc t6. Tu cau nhiém thyc pham
vao chil yéu qua con dudng ché bién c6 cac cong doan tiép xtc truc tiép voi ngudi. Su
hién dién v61 mat do cao cua S. aureus trong thuc phém cho théy diéu kién vé sinh cua
qua trinh ché bién kém, kiém soat nhiét do trong cac cong doan ché bién khong tot.
Tuy nhién, diéu d6 khong du bing ching dé cho rang thuc pham dé s& gay doc, diéu
do6 chi xay ra khi S. aureus dugc phan lap tao doc td. Nguoc lai, chi véi mdt luogng nhd
S. aureus tao doc t6 ciing co thé giy ngd doc (Reginald W. Bennett va Gayle A.
Lancette, 2001).

2.2.3. Tinh khang thudc khang sinh

Hau hét cac dong S. aureus khang véi nhiéu loai khang sinh khac nhau. Mot vai
dong khang véi tat ca cac loai khang sinh ngoai trir vancomycin, va nhiing dong nay
ngay cang ting. Nhitng dong MRSA (Methicilin resistant Staphylococcus aureus) rat
pho bién va hau hét cac dong nay ciing khang v6i nhiéu khang sinh khac. Trong phong
thi ngiém, ngudi ta da tim thay plasmid khang vancomycin & Enterococcus faecalis c¢6
thé chuyén sang S. aureus , va nguoi ta nghi rang viéc chuyén nay c6 thé xdy ra ngoai
tu nhién, trong dudng tiéu hoa ching han. Ngoai ra, S. aureus con khang véi chat khir

trung va chat tay ué (Kenneth Todar , 2005).



Tir khi str dung penicillin vao nhitng nam 1940, tinh khang thudc da hinh thanh
& tu cau trong thoi gian rat ngan. Nhiéu dong hién nay da khang voi hau hét khang
sinh théng thudng, va sip t6i sé khang ca nhitng khang sinh méi. That su 13 trong hai
niam gan ddy, viéc thay thé khang sinh cii bing vancomycin d din dén sy gia ting cac
dong khang vancomycin VRSA (Vancomycin Resistant Staphylococcus aureus)
(Kenneth Todar , 2005).

2.2.4. Su sinh truwéng cia S. aureus

Ciing nhu cac vi sinh vat khéc, sy phat trién cia S. aureus duoc nghién ciu
bang cach phén tich dudng cong sinh trudng ctia ching. Pudng cong ting truong chia
lam 4 giai doan:

e Phase cham: Céc té bao khong phan chia do d6 khong c6 su gia ting
vé s lwong nhung cac thanh phan bén trong té bao van dugc tong hop.

e Phase ting trudmg cip so: Vi sinh vat phat trién va phéan chia & toc do
cuc dai. Duéi nhitng diéu kién binh thuong thi téc do ting truong & giai doan nay
khong thay doi. Khi d6, cac vat liéu té bao dugc tong hop ciing véi ti 16 khong doi
nhung cac vat liéu méi nay s& tu phan giai va s6 luong té bao ting theo sé mii (Ernest
Jawetz, 1989).

e Phase dirng: Sy ting trudong dimng lai. Ti 18 té bao phan chia bang voi
ti 1¢ té bao chét, vi thé sd lugng té bao khong thay doi (Stephen T Apedon, 1998).

e Phase suy vong (phase chét): Ti 1¢ té bao chét gia tang nén ti 1& té bao
chét cao hon ti 18 té bao phan chia, do d6 s6 lugng té bao giam.

2.3. Ngo doc thue pham do Staphylococcus aureus
2.3.1. Nhirng tri¢u chirng thudng gap

Staphylococcus aureus dugc xem l1a mét trong ba tac nhan chinh cia cac vu
ngd doc thuc phim & nhiéu nudc chi sau Salmonella va Clostridium perfringens
(J.P.Rosec va ctv, 1996; J.M. Fueyo va ctv, 2000; Viktoria Atanassova va ctv, 2001; P
J Bremer va ctv, 2004; G.Normanno va ctv, 2005). Triéu chirng thuong gap ¢ cac vu
ngd doc do tu cau 12 budn ndn, nén mira, dau bung, c6 hay khong co ti€u chay, ngoai
ra con co thé bi dau dau, chuét rut, thay doi huyét ap. Tri€u chung ngd doc xay ra
nhanh, tir 3-6 gio sau khi an thuc phém bi nhiém, tuy vao luong thuc phém da dung,
lwong doc td c6 trong thuc pham va do nhay véi doc t6 cling nhu strc khoe cua timg

nguoi (P J Bremer va ctv, 2004). Thuong thi cac triéu ching chi kéo dai trong mot



thoi gian ngin, khoang 6-8 gid (Tran Linh Thudc, 2002) va hét bénh sau 1-2
ngay (P J Bremer va ctv, 2004). Tuy nhién khoang 10% trudng hop ngudi bénh bi mat
nhiéu nuée can phai nhap vién dé truyén dich (G.Normanno va ctv, 2004).

Nhitng thuc pham bi nhiém tu ciu va gdy ngd doc thudng gip 1a thit, ca, ga va
san ph'flm tor chiing, rau cai, tring, nam, sita va san phém tu sita, kem, phomai, thuc
pham 1én men...(G. Normanno va ctv, 2004).

Hau hét cac vu ngd doc do tu cau 1a do qua trinh ché bién hoic bao quan thuc
pham khong t6t. Ty cau thudng nhiém truc tiép vao thuc pham do tay ngudi ché bién
bi triy xudc hay do ho, hit hoi. Viéc bao quan thuc pham & nhiét d6 khong phu hop
cling rat quan trong, mot khi thuc pham da nhiém tu cau, chung sé ting nhanh s
lugng do tu cau phat trién duge trong khoang nhiét do rat 16n, tir 7-48°C. Piéu dang lo
ngai doc td dugc tao ra trong sudt qua trinh phat trién cua tu cau nhung lai khong gay
anh hudng dén cam quan cta thuc pham, do d6 it dugc chii y (Mary K. Sandel va John
L. McKillip, 2002).

2.3.2. Tinh hinh ngd doc do Staphylococcus aureus

Tuy thoi gian gdy bénh ngan nhung nhitng vu ngd doc thyc pham do tu cau dé
lai hau qua khong nho. Theo danh gia ciia t chirc Y té thé gidi, hang nam Viét nam co
khoang trén 3 triéu ca ngd doc thuc phém, gay ton hai trén 200 triéu USD. Trong
nhirg nim gan day sd vu ngd doc thuc pham & nude ta ngay cang gia ting. Nam 2000
¢6 213 vy ngd doc thuc pham voi 4233 nguoi mac 59 ngudi tr vong (Bui Thé Hién,
T6 Thi Thu va cong sy, 2003).

Theo s6 liéu tir cuc Quan 1y chit luong vé sinh an toan thuc pham, trong nhirng
vu dich duoc téng két tir nam 1997 dén 2002 thi ngd doc thuc phém do tac nhan vi
sinh vat chiém ty 1¢ cao tir 40-45% trong cac loai gay ngd doc, trong sd d6 c6 nhiéu vu
duoc xac dinh tac nhan 1a Staphylococcus aureus (Nguyén D6 Phiic va ctv, 2003).

Tir ndm 2002 dén 2004 theo sb liéu cia trung tdm y t& du phong da c6 77 vu
ngd doc thuc pham ma phan 16n nguyén nhan 1a do thirc dn bi nhiém khuén, chiém
66% (Nguyén Ly Huong va ctv, 2005).

Tu dir li€u cia Cuc vé sinh an toan thuc phém thi nam 2005 sb vu ngo ddc thuc
pham & nudc ta 1a 141 vy, 1am 4291 ngudi bi ngd doc, trong d6 co 73 vu (51,8%) 1a do
vi sinh vat gy ra. Tir thang 1/2006 dén thang 3/2006, c6 18 vu ngd doc thuc pham,
trong do6 vi sinh vat gay ra 5 vu (27,8%).



Qua cac cudc khao sat tinh hinh vé sinh thirc in dudng phd va cac thuc pham
ché bién san tai cac cho cho thidy mirc d6 nhiém Staphylococcus aureus 1a rat cao, phu
hop véi cac két qua xét nghiém trong cac vu ngd doc tai thanh phd HO Chi Minh trong
nhitng nim qua. Pang chi ¥ hon ca 1 & cac mau banh mi thit ngudi 1a 16/30 mau
(53%), cac mau thit quay 1a 18/20 mau (90%) (Nguyén Db Phuc va ctv, 2003; Nguyén
Ly Huong va ctv, 2005).

béang cha y hon ca 1a vu ngd doc thuc phém cua can bo, sinh vién khoa Dia
chat va Sinh hoc truong Pai hoc Khoa hoc ty nhién TP.HCM vao ngay 27/7/2006
trong chuyén di thuc té va da an trua tai Nha Trang (Khanh Hoa). Ba gio chiéu cung
ngay, nhiéu can bo sinh vién dau dau, tiéu chay, 6i mira, tit ca 105 ngudi phai vao
bénh vién dé cap ctru. Nguyén nhan dugc xac dinh 1a do thirc in ché bién khong hop
vé sinh, lai dé 1au nén di nhiém tu ciu trung vang va da sinh ddc td enterotoxin.
Enterotoxin do tu cau tao ra 1a loai doc té cuc manh gay ngd doc cép tinh. Méy nam
gén day, nhiing vu ngd do thuc an do tu cau duoc phat hién va noi dén nhiéu hon Do
Thi Hoa, 2006).

Ngo doc thuc pham khong chi xay ra & nudc ta ma con xdy ra ¢ nhidu nude trén
thé gi6i ké ca nhitng nude phat trién. Theo WHO/FAO (thang 5/2005), ngd doc thuc
pham anh huéng rat 16n dén strc khoe con ngudi va kinh té, lam 1,5 ti lugt ngudi bénh
(Nguyén Vin Hai va Lé Trung Hai, 2005).

O My, tu cau giy ra khoang 14% trong cac vu ngd doc thuc pham; va hang
nam, My mét khoang 1,5 ti d6 la cho nhiing vu ngd doc do tu cu (G.Normanno va
ctv, 2005). Ngoai van dé vién phi con phai mat nhiéu thoi gian 1am viéc cling nhu san
phém lao dong cua ngudi bénh, va ca viéc phai loai bo nhiing san phém bi nhiém...

Vu ng¢ doc 16n dau tién co lién quan dén tu cau xdy ra vao nam 1884 &
Michigan do phomai. Tiép dén 1a & Phap vao nam 1894 do thit tir bo bi bénh. Kho bo
bi nhiém tu ciu ciing timg gdy ngd doc & Kalamazoo, Michigan vao nim 1907. Nam
1914, ¢ Philippines, Barbert xac dinh rang sita lay tir bo bi viém va da gay ra ngd doc
o0 nguoi. Nam 1930, Dark lai x4c dinh dugc vu ngd doc do S. aureus tur banh giang
sinh.(Sita R Tatini va Reginald Bennett, 2000).

Céch day vai thap nién, cac vu ngd doc do tu cau chiém 25% céac vu ngd doc
thuc phadm & My (G. Normanno va ctv, 2004). Tir nam 1988 dén 1992, S. aureus giy

ra 5,1% trong s6 cac vu ngd doc & Chau Au (G.Normanno va ctv, 2005). Ttr nam 1988



dén 1996, & Purc xdy ra nhiéu vu ngd doc thuc pham do tu cau gy ra va vao nim 2000
lai xay ra mdt vu dich 1am 297 ngudi bi ngd doc cling do tac nhan 1a tu cau (Viktoria
Atanassova va ctv, 2001).

O Dai Loan, S. aureus chiém 30% trong s6 cac vu dich tr nam 1986 dén nim
1995, Vao thang 6 nam 2000, vu ngd doc thuc phém do tu ciu tai mot truong trung
hoc & Taichung County 1am 10 trong s6 356 hoc sinh c6 biéu hién ngd doc 2-3 gid sau
khi an sang (H.-L. Wei va C.-S. Chiou, 2002) . Tai Brazil, vao thang 2 va thang 5 nam
1999 da xay ra hai vu dich lam 378 nguoi bi ngd doc do dung phomai va sira tuoi co
nhiém tu ciu (L. Simedao do Carmo va ctv, 2002). Tai Phap, ndm 1997 nguoi ta tim
thay S. aureus 1 tic nhan giy ra 569 trong tong s6 1142 vu ngd doc thuc pham (J.P.
Rosec va O. Gigaud, 2002).

O Nhat, tr nam 1994 dén nam 1998 sb truong hop ngd doc do tu cau chiém 3,1-
11,9% tong sd cac vu ngd doc thuc pham do vi khuan. Ngay 17/6/1999, 21 trong s6 53
cong nhan sau khi an trua tai cin tin cong ty & Shizuoka Prefecter thi co biéu hién
bénh, trong dé c6 8§ trudong hgp phai nhap vién (Norinaga Miwa va ctv, 2000).
2.4. Phwong phap phat hién Staphylococcus aureus

2.4.1. Phwong phap truyén thong
2.4.1.1. Phuong phap dinh tinh

Cho dung dich miu vao méi truong TSB, 0 37°C trong 24 gid, sau d6 ciy ria
1én moi truong thach BP (Baird Paker), u 37°C trong 48 gio. Tim khuén lac dic trung
cua S. aureus trén moi truong BP ¢6 mau den nhanh, sang, tron, 16, duong kinh 1-
1,5 mm, c6 vong sang chung quanh khuan lac dé cdy sang méi truong BHI  (Brain
Heart Infusion), 0 37°C trong 24 gid. Sau d6 cdy sang 6ng nghiém nho c6 chira 0,3
ml huyét twong dé thir phan (mg dong két (phan (mg coagulase), thuc hién song song
mot dng di chung khong dugc ciy dich vi sinh vat, theo ddi két qua dong huyét twong
sau cac khoang thoi gian 2, 4, 6, 8 va 24 gid. Mau duoc két ludn 1a co  S. aureus khi
thr nghiém coagulase duong tinh.

Ngoai ra, ta con c6 thé sir dung bo thube thir STAPHYLATEX (Saulatex), 12 bd
thudc thir phan biét Staphylococcus aureus véi cac vi khuan Staphylococci coagulase
am tinh. STAPHYLATEX gdm 2 loai thudc thu: thudc thir A phat hién dugc protein A

va thudc tht B phat hién duoc yéu td két cum cua S. aureus. Thur nghiém dya trén



nguyén tic cia phan tng tu, thyc hién duoc dé dang trén lame soi kinh hién vi va két
qua doc bang mat thudng (Vuong Thi Viét Hoa, 2002).
2.4.1.2. Phuong phap dinh luwgng
¢ Phuong phap dém khuén lac
o Ddng nhit miu va pha loing miu thanh cic ddy thdp phan 10~
', 10% 10°, ...
o Phan l4p trén moi truong chon loc

Trai déu 0,1 ml mau nguyén hodc da pha lodng trén méi truong thach BP, 1
37°C trong 24-48 gio. Sau 48 gid, khuan lac S. aureus c6 duong kinh khoang 0,5-
1 mm, mau den bong, 16i, c6 vong trang duc hep va vong sang rong khoang 2-4
mm quanh khuan lac. Khuan lac mot s dong c6 thé khong tao cac vong sang quanh
khuan lac nhu trén.(J Harvey va A Gilmour, 2000).

o Khang dinh

Chon 5 khuan lac d3 dém ciy chuyén sang moi trudng thach TSA (Tryptic soya
agar), u 37°C trong 24 gid. Lay sinh khéi vi khuan tir méi truong TSA cho vao huyét
tuong dé thir phan tmg coagulase.

o Tinh két qua

Mat do S. aureus trong mau dugc tinh theo cong thirc sau:

Mat d6 (cfu/g hay cfu/ml) = NR / nVF

Trong do:

N: téng s6 khuan lac dic trung.
n: sb dia tai mdi nong do.
V: thé tich cdy vao dia.
F: d0 pha loang.
R: ti 1€ duong tinh.
(R = s6 KL cho coagulase duong tinh / s KL da thi).
¢ Phwong phap MPN (Most Probable Number Method)

Phuong phéap nay duoc dung dé dinh luong S. aureus trong mau c6 mat d6  S.
aureus thép nhung méat d6 vi sinh vat canh tranh cao, kho co thé xac dinh bﬁng phuong
phéap dém khuan lac. Dung dich miu duogc pha lodng thap phan vé6i 3 do pha lodng lién
tiép. Tuy theo yéu cau vé do chinh xac ciia két qua phén tich, c¢6 thé st dung phuong

phap MPN véi hé théng 9 éng nghiém (3 d6 pha lodng véi 3 1an lap lai & mdi do pha



lodng) hay hé théng 15 éng nghiém (3 d6 pha lodng vé6i 5 lan lip lai & mdi do pha
loang).

Cay 1 ml dich miu & cac do pha lodng khac nhau vao méi truong duoc st dung
1a canh TSB chita 10% NaCl, 1% sodium pyruvite, i 37°C trong 48 gio. Chon cac ong
duong tinh c6 vi sinh vat phat trién lam duc méi truong dé tién hanh phéan 1ap khuan
lac don trén moi trudng thach BP, u & 37°C trong 48 gid. Chon céc khuén lac dic
trung trén moi trudng BP dé thuc hién thir nghiém khang dinh S. aureus tuong tu nhu
phuong phap dém khuan lac. Cac dia cho két qua khang dinh S. aureus dwong tinh
dugc ddi chiéu véi cac 6ng nghiém trong hé thdng cac day ong nghiém ban dau va ghi
lai s6 6ng nghiém dwong tinh tng voi mdi nong d6 pha lodng. Tra bang MPN dé suy
ra mat do S. aureus trong mau (s6 MPN/g hay MPN/ml) (Tran Linh Thudc, 2002).

2.4.2. Phwong phap hién dai

Phuong phép truyén théng tuy dugc sir dung tir rat 1au, duoc nhicu quéc gia
cong nhan nhung ciing ¢6 nhitng nhuoc diém nhat dinh nhu mat nhiéu thoi gian, cong
strc, ton kém, thuong phai mat khoang 4-5 ngay méi xac dinh duoc mau c¢é nhiém S.
aureus khong. Dé khic phuc nhirg nhuoc diém nay, gan day viéc ing dung ki thuat
sinh hoc phén tir hién dai dé phat hién va phan biét cc tic nhan gdy bénh ngay cang
tré nén quan trong hon trong vé sinh thuc pham (Viktoria Atanassova va ctv, 2002).
Trong d6 phwong phap PCR (polymerase chain reaction) dugc nhiéu nha khoa hoc str
dung do phuong phap nay nhanh, dé thao tac, nhay va chuyén biét (Beatriz Pinto va
ctv, 2005). Trong cac phan ung PCR phat hién S. aureus, nguoi ta thuong dung cac
moi chuyén biét dé phat hién gen nuc ma hoa nuclease chiu nhiét, cic gen ma hoa doc
t6 rudt (enterotoxin), gen tst (gdy hoi ching sdc), gen eta va etb (ma hoa doc td A va B
gdy mang troc), vung dém rDNA 16-23S va rDNA 23S (Beatriz Pinto va ctv, 2004).
Ngoai ra con c6 nhiéu phuong phap duwa trén PCR dugc dung dé phat hién nhanh tu
cau nhu inter-1S256 PCR, spa typing (H.L.Wei va C.-S.Chiou, 2002), hay phuong
phdp DNA fingerprinting cling nhu phuong phip RLPD (Randomly Amplified
Polymorphic DNA) dé phan loai cac dong S. aureus va ki thuat PCR-RFLP
(Randomly Fragment Length Polymorphism) dé phan tich gen aroA (Beatriz Pinto va
ctv, 2004).

2.5. Céac yéu td ddc Iwe ciia Staphylococcus aureus



Staphylococcus aureus gy ra nhiéu bénh nhiém tring, tao mu va gy doc &
ngudi. Thudng xay ra ¢ nhitng chd xay xudc trén bé mit da nhu nhot, gay ra nhiéu
bénh nhidm nghiém trong nhu viém phdi, viém v, viém tinh mach, viém mang nio,
nhiém tring tiéu va nhitng bénh nguy hiém khac nhu viém xuong tdy, viém mang
trong tim. S. aureus ciing 13 nguyén nhan cha yéu ciia viéc nhiém tring vét mo va
nhirng vu nhiém trung do dung cu y khoa. S. aureus con gy ngod doc thuc pham do tao
ddc td rudt enterotoxin trong thuc phém, va gay hoi chimg shock doc t6 do chung tao

ra siéu khang nguyén trong mau (Kenneth Todar, 2005).
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Hinh 2.3. Céc yéu t6 ddc lwe ciia Staphylococcus aureus
(Ngudn: Theo Kenneth Todar, 2005)
S. aureus tao nhiéu yéu td doc luc (Kenneth Todar, 2005; Mary K.Sandel va
John L.McKillip, 2002):

2.5.1. Protein bé mdt: thuc day viéc bam dinh vao té bao chu. Ngoai ra, hau hét
cac dong déu tao protein gin két fibronogen va fibronetin 1am kich thich su két dinh
céc khdi mau va mo bi chan thuwong. Cac protein gan két chat tao keo ciling thuong gip
¢ nhitng dong gdy bénh viém xuong tiy va viém khép.

2.5.2. Yéu té xam lin (hemolysins, leukocidin, kinase, hyaluronidase): gitip vi

khuén lan ra trén mo, phan hity mang té bao eukaryote.

¢ Hemolysin
e 0o — toxin (o — hemolysin): day 1a doc t6 khir mang manh nhat cia

S. aureus. N6 ¢ dang mot monomer gin két voi mang té bao min cam. O ngudi, tiéu



cAu va bach cau dic biét nhay vo1 a — toxin do chung c6 thu thé chuyén biét nhan di¢n
va cho phép doc td gan két hinh thanh 16 nhé ma cation héa tri mot c6 thé qua duoc.
e [} — toxin: day la mot mach enzyme phéan huy mang giau lipid.
Thir nghiém dbi voi p — toxin 13 phan tmg phan hiy hong cau ciru.
e 3 — toxin: 1a mot doc t co peptide nho. & — toxin c6 thé phan hiy
mot sé dang té bao khac nhau.
¢ Leukocidin: 1a protein da thanh phan, do nhiéu thanh phan riéng 1& hop
lai phan hity mang. Leukocidin ciing phan huy mau nhung yéu hon o — hemolysin.
Chi 2% trong tat ca cac dong S. aureus c6 thé tao leukocidin, nhung dén
gan 90% cac dong phan lap tir vét xude trén da co tao doc to nay.

¢ Hyaluronidase: 1am giam chét gian bao cta té bao chii va c6 thé gitp tu

cau lan rong sang cac ving xung quanh.
¢ Catalase: c6 chirc ning bat hoat hydrogen peroxide va cac gbc tu do
hinh thanh do hé théng myeloperoxidase trong té bao chi.

¢ Coagulase va véu t6 gdy dong: coagulase 1a mdt enzyme ngoai bao sé

gin voi prothrombin trong té bao chi hinh thanh phtc hop staphylothrombin.
Coagulase 1a mot chi thi thuong dung dé phat hién S. aureus ¢ cac phong thi nghiém.
Tuy nhién, da s bang ching cho thiy rang day khong phai 1a yéu t6 giy doc, mic du
chung c6 thé ty bao vé khoi su thuc bao va dap tmg mién dich bang cach gay dong. Co
mot s6 nham 14n vé mdi lién quan giira coagulase va yéu to gy dong dau 1a yéu t6
quyét dinh sy gan két fibrinogen trén bé mit té bao S. aureus. Mot vai nghién ctru cho
théy that su chi c6 mdt lugng nhd coagulase trén bé mit té bao vi khuan va chung phan
g vé&i prothrombin 1am dong soi fibrin. Nhung nhitng nghién ctru di truyén chi ra
rang khong thé giai thich rd 13 coagulase va yéu t6 gy dong co ton tai riéng biét hay
khong. Boi vi nhitng dot bién thiéu coagulase van duy tri hoat tinh yéu t6 gay dong va
nhirg dot bién thiéu yéu td gy dong van biéu hién hoat tinh coagulase binh thuong
(Kenneth Todar, 2005).

¢ Staphylokinase: day la yéu t6 phan giai fibrin. Mot phic hop s& duoc

hinh thanh gitra staphylokinase va plasminogen kich hoat hoat tinh phan giai protein

gitip phan huy fibrin. Ciing nhu coagulase, khong c6 di bang ching dé cho thiy



staphylokinase 13 yéu t6 gdy doc, mic du viéc phan giai fibrin gitip cho su lan rong cia
tu cau.
¢ Cdc enzyme ngogai bao khac

o TNase: la enzyme khang nhiét, c6 kha nang hidro héa DNA va RNA

ctia té bao chil.

o DNase, protease, lipase: cung cap chit dinh dudng cho vi khuén, c6 tac
dong gay bénh thap.

o FAME (fatty acid modifying enzyme): 1a enzyme rat quan trong &
nhing chd bi ap-xe, d6 1a noi chiing c6 thé bién d6i nhiing lipid khang khuan va kéo
dai su séng cua vi khuan.

2.5.3. Cic yéu to chong lai su tur vé ciaa té bao chii

¢ Capsule polysaccharide: con goi 1a microcapsule do ta chi ¢ thé nhin

thdy chung dudi kinh hién vi dién tir. Trong cac mau bénh pham, S. aureus co thé tao
ra mdt lugng 16n polysaccharide nhung kha nang nay s€ giam nhanh khi dua chiing
vao nudi cdy trong phong thi nghiém. Chuc ning gy doc ciia vo capsule khong rd 1am
mac du ching co thé ngan chan sy thyc bao.

¢ Protein A: 13 protein bé mit c6 thé gin phéan tir IgG nhd ving Fc. Trong
huyét thanh, vi khudn s& gan cac phan tir IgG sai huéng lam pha huy su opsonin hoa
va su thuc bao. Cac chung S. aureus dot bién thiéu protein A cho su thuc bao trong
dng nghiém hiéu qua hon, va nhitng dot bién trén mau nhidm sé& lam giam doc tinh.

¢ Leukocidin: S. aureus tao doc td ro nhét trén cac bach cau da nhan. Su
thuc bao 12 mot co ché quan trong chéng lai sy nhiém tu cau, do d6 leukocidin 1a mot
yéu t gay doc.

¢ Exfoliative exotoxin: gém hai loai ETA va ETB. Chung giy hoi ching

phong da & tré so sinh (Scalded Skin Syndrome) va gay chéc 16 (Bullous Impetigo) &
ca tré em va nguoi 16n.

o Cdc siéu khdng nguyén (supperantigen): S. aureus tiét ra hai dang doc t6

c6 hoat tinh siéu khang nguyén:
o TSST-1( Toxic shock syndrom toxin) duoc tiét ra gay hoi ching soc

nhiém doc tu cau (TSS).



o Enterotoxin gdy ndn mura va tiéu chdy, thuong xay ra ¢ cac vu ngd doc
thuc pham.

75% hoi ching sdc nhidm doc tu cau 1a do TSST-1 gay ra va thudng gip trén
phu nit & giai doan hanh kinh. Ngoai ra, enterotoxin B va C cling gay ra 50% hoi
ching nay nhung khong lién quan dén kinh nguyét. TSS c6 thé xdy ra khi nhiém ty
ciu néu nhu enterotoxin hodc TSST-1 dugc tiét ra c6 hé théng va té bao chu thiéu
nhing khang thé trung hoa thich hop.

Nhiing siéu khang nguyén nay s& kich hoat nhiing té bao T khong chuyén biét
vbn khong nhan duoc nhitng khang nguyén thong thudng. Hon 1 trong sb 5 té bao T bi
kich hoat, trong khi chi ¢6 1 trong s6 10000 bj kich hoat khi ding khang nguyén thong
thuong va cytokine duoc tiét ra voi lugng 16n gdy ra hoi ching nay (Kenneth Todar,
2005).

Mun nhot 0% Viér xoang

Y iém dudfng tifu

I

A

Hinh 2.4. Vi tri nhiém va giy bénh ciia S. aureus
(Nguon: Theo William G. Gilroy, 2005)

Chinh nhirng kha ndng tao ra nhiéu yéu td doc lwe ma S. aureus tré thanh mot
trong nhiing tac nhan gy bénh chinh & ngudi. Ching c6 thé xdm nhiém & nhiéu noi
trén co thé va gy ra nhiéu triéu ching bénh khic nhau (Naomi Balaban va Avraham
Rasooly, 2000) (Hinh 2.4). Trong d6 enterotoxin 1a dang doc t& chiu nhiét giy bénh
duong rudt thudng gip trong cac vu ngd doc thuc pham lién quan dén tu cau.

2.6. Poc to rudt enterotoxin ciia Staphylococcus aureus
2.6.1. Chu tric



Staphylococcal enterotoxin (SE) 1 nhitng chudi protein don c6 trong lugng phan
tir thap, tir 25000-29000 dalton, mdi chudi c6 nhirng vi tri khang nguyén chuyén biét.
Dic diém chinh trong ciu truc cia doc t6 1a vong cystein & giira phan tir. Vai tro cua
nhirng vong cystein chua duge biét rd. Tuy nhién, ngudi ta chimg minh dugc chinh
nhiing vong cystein nay gitp 6n dinh céu tric phan tir va co thé gop phan vao viéc
khang su phan giai protein. Theo sau vong cystein 1a chudi acid amin can thiét, ban
dau nguoi ta nghi rang trinh ty nay 13 vi tri hoat dong, nhung nhiing thi nghiém thay
thé amino acid van chua xac nhan duoc diéu nay (Merlin S Bergdoll, 2000).

2.6.2. Phan loai

S6 loai SE khac nhau ¢ nhiéu tai liéu khac nhau tuy thudc vao nam phat hi¢n va
vai tro cia cac SE trong cac vy ngd doc thyc pham do tu cau (Yves Le Loir, 2002).
Do s6 lugng SE kha 16n nén rat can thiét phai phan loai va sap xép chiing. Nam 1962,
nguoi ta da dua ra hé thong sip xép cac doc to theo bang chir cai (Mary K. Sandel va
John L.McKillip, 2002). Pau tién 5 loai SE duogc tim thiy va phan loai dua vao tinh
khang nguyén ctia chiing, d6 1a doc t6 A (SEA), doc t6 B (SEB), doc t6 C (SEC), doc
t6 D (SED) va doc td E (SEE). Trong d6, SEC dugc chia thanh SEC,, SEC,, SEC,.
Sau d6, cac SE mdi clung voi cac gen tuong ing dugc tim thay va danh dau tir SEG
dén SER va SEU (seg-ser, seu) (H.J.Jogensen, 2004). Khong c6 doc t6 SEF vi F 1a ki
tu dung dé chi TSST-1 (Merlin S Bergdoll, 2000; J.M. Fueyu, 2000). Tuy nhién sy
lién quan gitta cdc SE méi nay dén cac vu ngd doc thi chua rd, hién nay hau hét cac bd
test thuwong mai chi thich hop dé xac dinh cac doc t6 tir SEA dén SEE la cac doc td
thudng gip nhat trong cac vu ngd doc (Capucine Letetre va ctv, 2003; H.J.Jorgensen
va ctv, 2004), va theo J.P.Rosec va O.Gigaud (2002) thi khoang 5% céac vu ngo doc do
tu cau 1a do cac doc t6 enterotoxin ma ta chua biét gy ra.

Trong cac loai doc té trén thi SEA thudng gip nhat trong cac vu ngd doc do tu
cu (Lenz W va ctv, 1983; H.Y. Tsen, 1996; Naomi Balaban va Avraham Rasooly,
2000; Capucine Letetre va ctv, 2003). Cac dong S. aureus tao doc t6 SEA co tan sd
cao nhat trong cac mau thyc pham (61,5%) va trén nhitng ngudi khoe manh (53,6%).
Ngoai ra, C. Vernozy-Rozand va ctv (2004) ciing nhan thdy rang SEA 1a nguyén nhan
cua 75% cac vu ngo doc do tu cau, tiép dén 1a SED, SEC va SEB, céac vu dich do SEE
thuong rat it gap.

2.6.3. Tinh chit



SE 1a nhiing protein don gian, hit 4m, dé tan trong nudc va nudc mudi, 1a
nhimg protein co ban, d6 ding dién pl 1a 7-8,6, trir SEG va SEH c6 do dang dién pl
tuan ty 13 5,6 va 5,7. D6 4am cao nhat 1a 277 nm, cao hon so v6i nhitng protein thong
thuong. D c6 mot mic do twong dong gitta cac SE, nhung van c6 su khac nhau giita
céc trinh ty amino acid lam cho cac doc t6 co cac vi tri khang nguyén khac nhau
(Merlin S Bergdoll, 2000).

SE giau lysine, acid aspartic, acid glutamid va tyrosine. Hau hét c6 vong cystine
tao cau trac thich hop c6 thé lién quan dén hoat tinh gdy non. Ching c6 tinh 6n dinh
cao, khang vé&i hau hét cac enzyme phan huy protein va vi thé ching giit duoc hoat
tinh trong Ong tiéu hoéa sau khi dugc an vao bung. Chung con khang véi
chymotrypsine, rennin va papain (Yves Le Loir va ctv, 2003). DPic biét, tinh bén nhiét
14 mot trong nhiing tinh chat quan trong nhét ciia cac SE trong linh vuc an toan thuc
pham. Chiing khong bi phan huy ¢ 100°C trong 30 phut (Tran Linh Thudc, 2002),
tham chi & 121°C trong 28 phut thi nhitng SE van giir duoc hoat tinh sinh hoc (khi thi
nghiém trén meo) (Naomi Balaban va Avraham Rasooly, 2000), tinh khang nhiét cua
SE trong thuc phim cao hon so v&i trong méi trudng nudi cdy (Yves Le Loir va ctv,
2003).

2.6.4. Cac yéu t6 anh hwéng dén sy phat trién va viéc tao doc td SE ciia tu

Mic du SE duoce tao ra ¢ khoang diéu kién rat rong nhung ciing gidng nhu su
phat trién cta tu cu, cling c6 nhitng gidi han vé nhiét do, do am va do pH lam giam
hay trc ché su tao doc t6 cta S. aureus. Thuong thi tu cAu phat trién dén 10° cfu/g thi
c6 thé tao SE (L.Simeao do Carmo, 2002; Yves Le Loir va ctv, 2003). Cac dong tu ciu
khac nhau can cac amino acid khac nhau cho sy phét trién va tao doc té (Yves Le Loir
va ctv, 2003). Diéu kién thich hop nhat dé tao doc t6 1a pH trung tinh va giam hay bi
trc ché ¢ pH acid, thuong 1a khi pH <5 va d6 am thap (dudi 0,86) (Rosamund M.Baird
va W.H.Lee, 1995). Bén canh d6, L.C. Braga va ctv (2004) ciing da tim thay rang dich
chiét tir Iyu, ngoai tac dung khang khuén con c6 thé tre ché tao ddc td enterotoxin.

Glucose ciing 1a mot thanh phan trc ché sy tao doc td, dic biét 1a SEB va SEC
(Yves Le Loir va ctv, 2003) do su trao doi glucose 1am giam pH. Ngoai ra, ndng do
mudi cao (trén 12%) cling lam trc ché su tao doc td. Dic biét, S. aureus rat nhay véi vi

sinh vét canh tranh. Genigeorgis (1989) di ching minh rang khi cac vi sinh vat canh



tranh c6 trong stra v&1 mat do cao s€ lam giam ti 1¢ phat trién cling nhu tao doc t cua
tu cu (Trich dan boi Yves Le Loir va ctv, 2003) .

Céc vu ngd doc tu cdu van thudng xay ra ngay trén ca nhimg thuc pham da niu
chin do SE khang v&i hau hét protease va c6 tinh bén nhiét tot. Khi niu chin hoic
thanh trang thi giét dugc tu cau nhung khong hé anh huong dén SE. Tuy nhién, SE ¢
thé bi bat hoat béng cach xtr i nhi¢t dugc sir dung dé vo trung thuc phém dong hop khi
SE & néng do thép (Yves Le Loir va ctv, 2003). Tinh bén nhiét cua SE phu thudc vao
moi trudng, thyc pham, d6 pH, ndong d6 mudi va nhicu yéu tb khac.

2.6.5. Nhiing hoat tinh ciia doc t6 SE

Céac doc tb tu cau SE thudc ho doc tb gay s6t, 1am biéu hién mién dich va tang
nhanh s6 lugng té bao T khong chuyén biét. Trong s6 cac siéu khang nguyén d6 thi chi
c6 SE 1a c6 hoat tinh gay non. Hoat tinh siéu khang nguyén va hoat tinh gay non la hai
chirc niing ctia hai protein riéng biét nhung su lién hé giira hai hoat tinh ndy van chua
dugc 1am r8. Tuy nhién trong hau hét trudng hop, hai hoat tinh nay ton tai song song
nhau, nhitng dot bién 1am mat hoat tinh siéu khang nguyén ciing lam mat hoat tinh gay
non (Yves Le Loir va ctv, 2003).

2.6.5.1. Hoat tinh siéu khang nguyén

Hoat tinh siéu khang nguyén 1a do tac dong truc tiép cua SE voi thu thé khing
nguyén té bao T va phirc hop hoa mang cua té bao nhan dién khang nguyén (Yves Le
Loir va ctv, 2003).

Sy nhén dién cua khang nguyén 1a budc dau tién trong dap tng mién dich té
bao va d6 ciing 1a van dé then chdt quyét dinh mirc do chuyén biét ctia dap ing mién
dich. M6t khang nguyén thong thuong nhan dién duoc thu thé té bao T bang cach hinh
thanh nhiing peptide gan két voi phirc hop hoa mang MHC 16p 1 hodc II. Chi mot vai
té bao T c6 thé nhan dién duoc mot khang nguyén chuyén biét trén phic hop hoa
mang cua té bao nhan dién khang nguyén (Yves Le Loir va ctv, 2003).

Trong khi d6, cac doc t6 siéu khang nguyén tic dong truc tiép 1én nhiéu té bao
T bang cach nhan dién cac chudi VB chuyén biét cua thu thé khang nguyén té bao T.
Céc doc td nay co thé lién két chéo véi thy thé khang nguyén té bao T va phirc hop
tuong dong 16p 2 cua té bao nhan dién khang nguyén. Chinh su lién két chéo nay dan
dén viéc hoat hoa khéng chuyén biét 1am ting nhanh luong té bao T va luong

interleukin khong 16 1a nhitng yéu t6 c6 thé lién quan dén co ché gay doc cua SE (hinh



2.5). Do d6 cac SE c6 thé hoat hoa 10% té bao T cua chudt, trong khi nhitng khang
nguyén thong thuong kich hoat it hon 1% té bao T (Merline S Bergdoll, 2000).
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Hinh 2.5. Hoat tinh siéu khang nguyén
( Ngudn: Theo Kenneth Todar, 2005)
2.6.5.2. Hoat tinh gay nén

Hoat tinh gdy non khong dugc mo ta rd nhu 1a hoat tinh si€u khang nguyén. Chi
SE c¢6 thé gdy non mira khi dua vao co thé khi bang dudng miéng trong khi cac siéu
khang nguyén khac thi khong gay non (Yves Le Loir va ctv, 2003). SE tac dong truc
tiép 1én biéu mo rudt va kich thich trung khu gy noén din dén nhiing triéu ching cia
ngd doc thuc pham. Lidu gay ngd doc do tu cAu udc khoang 0,1 pg, lidu ndy co thé
thay doi & nhitng ngudi nhay cam. Pic diém chung nhat giita cac SE 1a vong cystine
va day duoc cho 13 yéu t6 quan trong nhat anh hudng dén hoat tinh gay non (Yves Le
Loir va ctv, 2003). Tuy nhién, hai doc t6 SEB va SEC; c6 thé bi chin ngang & vong
cystein ma van khong trung hoa phan trng gdy nén (Merlin S Bergdoll, 2000), hay SEI
thiéu vong cystine nhung c6 ca hai hoat tinh khdng nguyén va gy non, du tinh gay

nén yéu hon cac SE khac (Yves Le Loir va ctv, 2003).

2.6.6. Phwong phap phat hién doc t6 SE
Viéc phat hién doc t6 trong thuc phim can nhitng phuong phap nhay véi luong
thép, it hon Ing/g thuc phém. Luong doc td co & thuc phém trong cac vu ngd doc thuc

pham thay d6i tir < 1 dén > 50 ng/g. Mot sé vu dich xay ra chi véi luong doc t6 thap



hon mtc ng/g. Do d6 can phai sir dung mot phuwong phap cuc nhay dé xac dinh do an
toan cua thuc pham.

Maic du da cé nhitng bao cdo vé thir nghi¢ém sinh hoc trén meo, khi va tinh tinh
nhung ngudi ta thudng sir dung phuong phap mién dich dé phat hién SE hon. Diéu nay
1a do chi vai phong thi nghiém c6 diéu kién thir nghiém trén thu va chi dugc dung voi
nhirng muc dich dac biét (Merlin S Bergdoll, 2000) .

2.6.6.1. Phwong phap khuéch tan trén gel (gel diffusion)

Pay 1a phuong phdp mién dich duoc lya chon sir dung trong nhiéu nam.
Phuong phap microslide 13 phuwong phdp nhay nhat trong cac phwong phap
gel-diffusion (0,05-0,1 pg/ml), nhung can phai chuan bi slide. Tuy nhién, két qua rat
kho giai thich. Nhiéu truong hop co thé cho két qua sai, doi hoi c6 nhiéu kinh nghiém.

Phuong phap 6ng gel khuéch tan don ma Oudin phat trién nam 1952 dugc st
dung dé phat hién doc té rudt, ban dau 1a doc t6 rudt cua cac dong Staphylococci.
Nhiing khang thé dic hiéu trong gel duoc dit ¢ day ciia dng tube c6 dudng kinh 4
mm, va dich doc duoc cho vao phan trén dinh cia miéng gel. Phan mg giita doc to va
khang thé 1am hinh thanh band ngung két c¢6 chiéu dai ting theo thoi gian khi doc t6
rudt khuéch tan vao trong agar. Phuong phap nay duoc st dung nhu 1a mot phuong
phap phan tich vi co mdi lién hé truc tiép gitta lugng doc td Tuot trong mau va chiéu
dai band trén gel, dong thoi day ciing 1a phwong phép sang loc dé kiém tra nhitng dong
Staphylococci tao doc té.

Vén dé chinh cua phuong phap gel-diffusion 1a it nhay khi luong & muc t6i
thiéu, ma véi lugng t6i thiéu [a 50-100 ng/ml doc t6 khong du dé phat hién doc tb
trong thuc pham (Merlin S Bergdoll, 2000).

2.6.6.2. Phuong phap mién dich phéng xa - RIA (Radio Immunoassay)

Phuong phap nhay dau tién duoc sir dung dé phat hién doc té trong thuc pham
1a ki thuat mién dich phat phong xa (RIA), trong phuong phap nay doc t6 duoc ddnh
dau bang '®I. Dich trich thyc phim dugc cho vao cing véi khang thé chuyén biét
trong mot 6ng nhyra nho trude khi thém doc t6 duge iodinated. San pham ciia phan tng
duoc lam két tia 1a nhirng té bao S. aureus chira protein A. Sau d6 bé dich ndi, do tinh
phong xa chat két tua va xac dinh lugng doc to trong dich trich thuc phém. Hién nay
nguoi ta khong con st dung phuong phap nay nira vi da c6 nhitng phuong phip moi

hon khong can dung nhitng vat liéu c6 tinh phong xa (Merlin S Bergdoll, 2000).



2.6.6.3. Phwong phap RPLA (Reversed Passive Latex Aggulutination)

Ki thuat RPLA duoc tng dung dé phat hién doc t6 trong thuc pham ciing nhu
phat hién nhimg dong Staphylococcus cé doc té dwong tinh. Trong ki thuét ndy, hat
nhira dwgce phu khang thé cua doc td trude khi cho vao giéng. Cho miu vao dé tao
phan tmg. Néu c6 doc t6 trong mau thi phan tng gitta doc t6 va khang thé s& tao ra su
ngung két, thy muc d6 ngung két ma xac dinh dugc luong doc td. Phuong phéap nay du
nhay dé phat hién doc to trong hau hét thuc phém cua cac vu ngd doc, cling nhu trong
viéc phat hién nhitng dong Staphylococcus tao ra luong doc to thap ma phuong phap
gel-diffusion khong phat hién dugc, chi véi khoang 10-20 ng/ ml. B kit RPLA duogc
gidi thi€u boi cong ty Denka Seiken, Niigata, Nhat Ban va dugc ban tai My (Merlin S
Bergdoll, 2000).

2.6.6.4. Phuwong phap PCR (polymerase chain reaction)

Gan day phuong phap PCR dugc st dung phd bién dé phat hién doc td
Staphylococcus dya vao viéc tong hop moi chuyén biét cho doan gen mé héa doc to.
Céc phan ung PCR thudng dung 13 uniplex va multiplex PCR, va gan day 1a real-time
PCR (Beatriz Pinto va ctv, 2005). Phuong phap nay ciing dugc tng dung dé phat hién
cac gen tao doc té mdi nhu gen ma hoa cho doc t6 SEU trén ving ege cia S.
aureus (C. Letertre, 2003).

Céc phuong phap dua trén PCR nhay va chuyén biét, cho phép phat hién
Staphylococcus tao doc t6 trong thoi gian twong d6i ngin voi lwong mau nhé. Uu diém
cia phuong phap nay 1a nhimg té bao sinh doc t6 da chét van co thé phat hién, diéu
nay rat quan trong trong viéc phan tich nhitng thuc phim da xu 1i nhiét lién quan dén
nhing vu ngd doc thuc pham (Merlin S Bergdoll, 2000).

Tuy phuong phiap PCR c6 nhiéu wu diém 1a nhanh, nhay, chuyén biét nhung chi
c6 thé xac dinh c¢6 sy hién dién cta cac gen ma hoa doc t6 ma khong thé x4c dinh duoc
¢6 tao doc to hay khong cling nhu viée dinh luong dde td (J.A. Boerema, 2005).

2.6.6.5. Phwong phiap hip phu mién dich dung enzyme - ELISA
(Enzyme Linked Immunosorbent Assay)

Phuong phap ELISA dugc tng dung dé phat hién doc t6 S. aureus trong thyc

pham kha phd bién (Nighat P.Kokan va Merline S Bergdoll, 1987; J.P.Rosec va ctv,

1997; Susana M. Portopcarrero va ctv, 2002; Hiroshi Fujikawa va Satoshi Morozumi,



2005). Dy 1a phuong phap don gian, nhay, nhanh, c6 thé phat hién ciing nhu dinh
luong doc td va cé nhiéu bo kit phat hién doc t6 dang dwoc ban trén thi truong.

Kiéu ELISA thuong gip nhit 1a phuong phap sandwich. Trong phuong phap
nay, khang thé dugc gin véi miu chua biét, sau d6 phtrc hop khang thé - doc t6 duoc
gin véi cong hop enzyme — khang thé. Qui trinh ndy dugc st dung nhiéu vi luong
enzyme va mau dugc tao ra tir phan ing enzyme — co chét ti 18 thuan véi luong doc td
¢ trong mau chua biét. Hai enzyme alkaline photphatase va horseradish peroxidase
déu duoc dung trong phuong phap nay, nhung alkaline photphatase dé gin véi khang
thé hon. Tuy nhién horseradish peroxidase cho phan tmg nhay hon, khi két hop vé6i co
chat cho mau xanh 14, xanh duong hay cam, con mau dugc tao ra vdi co chat khi str
dung v&i alkaline photphatase, p-nitrophenyl photphatase (pNPP) 13 mau vang. Hau
hét cac phuong phap ELISA nhay ¢ it nhat 1a 0,5 ng doc to/ml (Merlin S Bergdoll,
2000).

Nhiéu nha khoa hoc st dung phuong phap ELISA dé phat hién doc t6 S.
aureus trong phong thi nghiém véi nhidu qui trinh khac nhau. Phuong phéap ELISA
chu yéu sir dung dia giéng (microtitre plate hay strip) dé khang thé gan vao. Mau duoc
cho vao giéng, néu nhu trong mau c6 khang nguyén muc tiéu, khang nguyén s& gin
v6i khang thé. Sau d6, 1dy mau ra va rira dia. Cong hop enzyme — khang thé (khang
thé c6 gin véi enzyme horseradish peroxidase hoic alkaline photphatase) dugc thém
vao va cho phép phan tng véi phtrc hop doc td - khang thé. Rira dia, thém co chat dic
hiéu ciia enzyme vao. Enzyme xtc tic phan tng thily phan co chét tao ra san pham co
mau. Pdi ching duong va d6i ching 4m ciing dugc dua vao thi nghiém. Phan tng
duong tinh dugc ghi nhan néu nhu mau doc duge dam hon mau & d6i chung am. Béng
cach theo ddi sy doi mau, c6 thé phat hién sy hién dién va dinh luong luong khang
nguyén (doc t6) (Merlin S Bergdoll, 2000; Tran Linh Thudc, 2002).

Ngoai ra ngudi ta con str dung hat polystyrene dugc gan khang thé. Phuong
phap nay nhay hon vi chi dung 20 ml dich trich thuc phdm. Nhitng hat ma mau dugc
lay ra khoi dich trich va dem rira, mdi hat dugc cho vao ding tube mau mat ma. Cho
cong hop enzyme - khang thé vao mdi tube va ¢ thé phan ung v6i phic hop doc t6-
khéng thé. Rira hat trong tube nhiéu 1an, cho vao 1 ml co chat. Mau duoc tao ra co thé

doc bang mat thudng vi luong doc td khong can xac dinh trong viéc xac dinh phan tng



duong tinh. Néu sir dung may doc mau thi phan tng tao mau s& duoc ding lai sau 30
phut bang acid sulfuric.

Hién nay trén thi truong di c6 nhiu bo kit phat hién SE. Trong d6 phai ké dén
TECRA, b0 kit phat hién va dinh danh ddc td rudt enterotoxin (loai A dén E). Qui
trinh nay cé thoi gian ngin (4 gio), nhay (Ing/ml hay mg) va c6 thé phat hién dong
thoi su hién dién nhiéu loai doc té cua tu ciu, nhung khong thé phan biét céac loai doc
t6. Bo kit nay dung microtitre plate v&i cac giéng da dugc phi hdn hop cac khang thé
chuyén biét ciia cac doc to tir A dén E; enzyme horseradish peroxidase, véi 2,2-
azino-di (3-ethylbenzthiazoline sulphonat), EDTA va NaH,PO, 14 co chat. Phan tng
ELISA duoc thuc hién dua trén ki thuat “sandwich”, va c6 tén thuong mai la
TECRA™ (TECRA Diagnostic, Roseville, 2069, Australia). Dy 1a san phdm diu tién
dugc chuing nhan bo1t AOAC (Merlin S Bergdoll, 2000; Tran Linh Thuéde, 2002; J.A.
Boerema, 2006) va dugc sir dung kha rong rii dé phat hién cac doc té SE (D.L.K. Ng
va L.Tay, 1992; Susana M. Portocarrero, 2001).

Ngoai ra con c6 bo kit RIDASCREEN cua R-biopharm GmbH, Darmstadt,
Germany. B9 kit nay dung enzyme la horseradish peroxidase cung v4i urea peroxidase

va tetramethylbenzidine 14 co chat (Merlin S Bergdoll, 2000).



PHAN 3. VAT LIEU VA PHUONG PHAP TIEN HANH

3.1. Thoigian va dia diém

3.1.1. Thei gian thwe hién dé tai: 2/2006 — 6/2006

3.1.2. Bia diém thwc hi¢n: Phong Vi sinh Thuc Pham — Khoa Dinh Dudng va
Vé Sinh An Toan Thyc Pham - Vién Vé Sinh Y Té Cong Cong TP.HCM.
3.2. Vitli¢u

3.2.1. Chiing S. aureus

36 chung S. aureus duoc phan 1ap tir cac mau thue pham va bénh pham.

3.2.2. Thiét bi va dung cu

e Noi hap vé trung.

e Tiam 37°C, 45°C.

e Tu lanh.

e Tu ciy Vo trung.

e Lo viba, can.

e May vortex (may lic).

e May ly tam.

e Béon nhiét.

e May ria giéng.

e May doc két qua ELISA.

e Ong nghiém, dia petri, chai duran, céc, diia thiy tinh, pipet 5ml, 10ml.

e Micropipet, dau tip pipet, ong eppendoff, gidy tham, gidy film dan.

e Que cdy, dén con, gidy thir pH, ging tay y té, gon, lame.

e Bo kit xac dinh enterotoxin cua S. aureus (Tecra — Uc) c6 kém cac vat
lidu sau: cac giéng duoc phu khang thé khang doc t6 SE, vi dé giir giéng, bang so
mau.

3.2.3. Héa chit

e Moi trrong Chapman (MSA - Manitol Salt phenol-red Agar).

e Moi truong BP (Baird-Paker agar).

e  Moi truong TSGM (Tecra Staphyloccocus Growth Medium).

e Moi truong BHI (Brain Heart Infusion broth).



e TSB (Tryptic Soy Broth).

e Pepton dém

e Huyét tuong tho

e Hydrogen peroxid 3%, nudc mubi sinh li, nudc cét, con.

e Tim Gentian, Lugol, Safranin.

e (Cic hoa chit co san trong bo kit xac dinh doc té SE (Tecra — Uc): dung
dich rura; sample additive; ddi chirng duong, doi ching am; cong hop, dung dich pha
cong hop; co chét, dung dich pha co chét; chat dimg phan tng.

3.3.  Phwong phap
3.3.1. Bé tri thi nghiém
Tién hanh khao sat dam do va doc td clia S. aureus & cac thoi diem 0, 16, 24, 48
va 72 gio trén hai moi truong nudi cdy TSGM, BHI. Sir dung phin mém Stagraphic
7.0 va SPSS.
3.3.2. Qui trinh thi nghié¢m

3.3.2.1. Tuyén chon cdc ching S. aureus

a) Tang sinh cdc chung S. aureus trén maoi truong TSB
Dung micropipet hat 0,1 ml chung S. aureus cho vao dng nghiém chira 5 ml
TSB, u 37°C /18-24 gio.
b) Kiém tra cic ching S. aureus
B Hinh thai khuan lac trén méi trudng MSA va moi trudng BP
e  Dung que cdy vong ria canh khuan ting sinh trong TSB
(18-24 gio) 1én moi trudng thach MSA, 1at nguoc dia, G 37°C /24 gid. Trén moi trudng
BP, 1 37°C /48 gio.
o Quan sat hinh thai khudn lac: trén moi truong MSA,
S. aureus cho khuén lac tron, bo déu va 10i, mau vang nhat dén vang dam. Trén moi
truong BP, khuén lac ¢6 mau den nhanh, bong, 16, duong kinh 1-1,5 mm, quanh
khuén lac c¢6 vong sang rong 2-5 mm.
B  Nhuom gram
o Lam phét vi khuén trén lame kinh.
o  Phu pham tim Gentian 1én phét vi trang (10 gidy).

o  Ruanudc dé loai pham thira.



o  Phu dung dich Lugol (20 giay).
o  Rurabang con (5 gidy).
o  Rwanudec.
o  Phu Safranin (10 giay).
o  Ruanudc.
o  Thim kho lame.
o  Nho giot dau lén phét nhuém.
o Quan sat bang kinh hién vi véi vat kinh nhung dau,
Staphylococcus aureus c6 hinh ciu, mau tim, xép thanh tig chum.
B  Thtr nghiém catalase va coagulase
¢  Thu nghiém catalase
Dung que cdy vong lay khuan lac trén MSA (18-24 gio)
cho 1én phién kinh sach. Sau dé, dung pipet Pasture hay 6ng nho giot hit 1 giot H,0,
3% cho 1én giot canh khuan trén phién kinh. Quan sat, theo doi su sui bot:
o Phan trng duong tinh khi c6 sy sti bot ngay 1ap tuc.
o Phan tng am tinh khi khong c6 sy sui bot.
¢  Thu nghiém coagulase
Hoat tinh coagulase duoc thir biang hai phuong phap: thir
trén phién kinh va thtr trong dng nghiém, véi ching dwong 13 Staphylococcus aureus
va chirng am la Staphylococcus epidermidis.
o Thtr trén lame kinh:
Nho 1én lame kinh 1 giot nuéc cat hodc nudc mudi sinh 1y.
Dung que cdy vong ldy mét lwong 16n khuan lac hodc tir dich nudi cdy chung thuin
hoa vao giot nudc dé tao thanh huyén phu c6 mat do té bao cao. Sau d6 cho vao mét
vong que ciy huyét twong thd, hoa déu tao huyén phu ddng nhat. Quan sat, theo ddi su
dong tu trong vong 20 gidy.
Doc két qua: Thur nghiém 1a (+) khi c6 sy dong tu rd trong
vong 20 gidy. Néu khong co két tu (-), can thir nghiém lai trong dng nghiém.
o  Thu trong 6ng nghiém:
Cho vao 6ng nghiém 0,5 ml huyét twong thé khong pha
lodng, bd sung 0,5 ml dich nudi cdy chung thudn hoic mot lugng 16n (khoang mot

vong que cdy) sinh khdi khuén lac. Xoay nhe 6ng dé tron déu vi sinh vat. U éng thir



nghiém ¢ 37°C trong 4 gid. Quan sat, ghi nhan sy dong tu mdi 30 phut. Néu khong co
hién twong dong tu thi u tiép dén 24 gio va doc két qua.

DPoc két qua: Thir nghiém 1a (+) khi ¢ sy dong tu, 13 (-)
khi hdn hop khong c6 su dong tu, hdn hop van dong nhat (Hinh 3.1)

Hinh 3.1. Két qua phan ng coagulase

3.3.2.2. Khdo sdat dam dé cua vi khudn S. aureus theo thoi gian

a) Tang sinh cdc chung S. aureus
Dung micropipet hit 0,1ml S. aureus thuan cho vao éng nghiém chira 5
ml TSB, u 37°C /18 - 24 gio.
b) Nudi cdy cdc ching S. aureus trén hai loai méi trirong - BHI va TSGM
Moi truong BHI va TSGM duoc chira trong chai duran, mdi chai 100ml.
Dung micropipet cho vao hai méi trudng trén, mdi modi truong 1ml canh khuin
S. aureus da tang sinh trong TSB (18-24 gio) t ¢ 37°C.
C) Khdao sat dam do S. aureus theo thoi gian
B Mau trong moi trudng BHI
Tién hanh 14y mau (canh khuén) trong cac méi trudng BHI & cac
thoi diém 0, 16, 24, 48 va 72 gio, gdm cac budc sau:
e Buoc I
Pha lodng mau thanh cac diy thap phan 107, 10 107,.... Dung
micropipet hiit 1ml miu trong méi truong BHI cho vao 9 ml pepton dém dé dugc do
pha loing 10", tron déu biang cach lic manh hodc vortex. Hat 1ml & dung dich 10™
cho vao 9 ml pepton dém dé thu duoc do pha lodng 102 Cu tiép tuc nhu vay dén khi
dat duoc d6 pha lodng mong mudn. Thay déu tip vo tring & mdi d6 pha lodng.

e Budc 2: Trai mau trén moi truong MSA



Hut 0,1ml dung dich da pha loang cho 1én moi truong MSA,
dung que trang trai déu, dé kho, 1at nguoc dia, u & 37°C trong 24 - 48 gid.
e Budc 3: Poc két qua
Sau khi u 37°C trong 24 - 48 gid, dém cac khuan lac dic trung
cua S. aureus trén MSA. Trén MSA, S. aureus cho khuén lac tron, bo déu va 161, mau
vang nhat dén vang dam va lam vang moi truong xung quanh khuan lac.
Cong thure tinh:
Mat dd (cfu/ml) = N/Vf
Trong do:  N: s6 khuan lac dém dugc.
V: thé tich trai (ml).
F: d0 pha loang.
S6 litu cac khuan lac duoc chuyén thanh dang logarithms
(log10).
B Mau trong moi trudng TSGM:

Tién hanh ldy mau (canh khuan) trong cac méi truong TSGM &
céc thoi diém 0, 16, 24, 48 va 72 gi0 (thuc hién cac budc giéng nhu d6i v&i mau trén
moi truong BHI).

3.3.2.3. Xdc dinh déc t6 rudt enterotoxin bang ki thudt ELISA

Str dung b kit va thuong qui kiém tra doc to rudt cua Tecra dé xac dinh
doc to cua ting chung S. aureus & cac thoi diém 16, 24, 48 va 72 gio. Phan tng
ELISA dugc thuc hi¢n dya trén ki thuat “sandwich”. Pay 1a san phérn dau tién duoc
ching nhan béi AOAC va 1a bd kit dugc dung rong rai ¢ My (K. Robinson va ctv,
2000; Tran Linh Thudc, 2002).

Nguyén tac: phat hién doc td dua trén thir nghiém mién dich enzyme
(enzyme immunoassay — EIA) dwa vao su bét cip gitta cac khang thé véi cac doc tb
(A-E) do su phti hop vé céu triic. Cac doc to SE cé trong miu s& gin voi khang thé da
dugc phil trén bé mat giéng. Nhitng vat liéu khac trong mau s& dugc rira sach. Sau do,
cho cong hop enzyme-khang thé chuyén biét cuia cac doc t& SE vao. Rua giéng, thém
co chét dic hidu cua enzyme vao (¢ day sir dung enzyme 1a horseradish peroxidase),
enzyme xuc tac phan tng thiiy phan 1am d6i mau co chat tao san phdm mau xanh.

a)  Chuan bi déc té



Lay 2ml mau trong méi trudng BHI va TSGM cho vao eppendoff, ly
tam 6000 vong trong 10 phat. LAy dich ndi, hiéu chinh pH = 7-8. Cho 50ul sample
additive vao 1ml dich ndi thu duoc, tron déu.

b)  Chudn bi thubc thir
*  Dung dich rtra: pha loang dung dich rtra c6 dac cho vira du 2 lit
nudc cét, bio quan & 4°C.
*  Cong hop:
Hoan nguyén lo pha lodng vao lo “conjugate”. Thay nap do va
dong nip bao quan. dé cho cong hop tan hoan toan & nhiét 6 phong.
Chu y: khong lic manh lo, ghi ngay pha loang vao lo va thoi gian
bao quan 1 thang.
«  Co chat:
Hoan nguyén dung dich pha lodng vao lo “subtrate”. Cho tan
hoan toan. Co chét sau khi hoan nguyén s& chuyén tir khong mau dén mau xanh.
*  Dung dich dimng phan tng va chat thém vao mau: di pha san.
#  Chung doc t6 (+):
Thém 50 pl chimg doc to (+) vao 4,95 ml dung dich rua (theo ti I¢
1:100) trong 6ng polypropylen. Sau khi pha xong phai dung ngay, phan doc t6 da pha
lodng nhung khong dung hét phai duoc boé can than trong dung dich sodium
hipochloride 2%. Pé tranh bi nhiém, nén 1dy 50 ml dung dich rira dé riéng chi danh
cho pha chung duong.
*  Chimg (-): khéng can pha loang.
c) Thuc hién
o Buéc 1: Chuan bi giéng mau
Pé bo kit & nhiét d6 phong (20-25°C) trudc khi dung. Md goi va
liy s6 giéng can thiét, mdi giéng cho 1 mau, dung 1 giéng cho chimg (+) va mdt cho
chtng (-). Pat giéng vao vi, cho cac giéng khong sir dung vao thi, dong goi lai.
o  Budc 2: Ngam giéng
P6 day dung dich rira vao cac giéng, dé 10 phat ¢ nhiét do
phong (20-25°C). P6 bo dung dich rira, 1am kho dia bang cach 1at nguoc vi va dap bé

mat vi vao gidy tham nhiéu lan d€ loai bé nhiing giot con sot lai.



o  Budc 3: Thém mau vao

Dung mét dau tip cho méi mau. Hat 200 pl cac mau va ddi
chtng vao cac giéng riéng biét, danh dau vi tri cia méi mau trén gidy ghi két qua. Pay
cac giéng bang film dan va u & 37°C trong 2 gio.

o  Budc4: Riralan 1

C6 thé rira bang tay hodc bang mdy rira ty dong (rira 4 1an).

+ Rua bang tay: An chit cac giéng vao phién dé dam bao
giéng khong roi khoi phién trong luc rira. Nhanh chéng 14t nguoc phién, do tat ca dung
dich trong giéng vao binh c6 chira dung dich sodium hipochloride 2%. Sau d6 lam kho
giéng bang cach vd manh giéng trén gidy thdm dé loai bo cac giot con sét lai. Cho
dung dich rira vao day cac giéng . dung chai nip vin c6 voi bom, bom dung dich ria
manh vao cac giéng, can than khong dé bot khi ¢ day giéng. Rira va lam sach giéng
4 1an theo cac budc nhu trén.

+ Rua bang may: dé c6 két qua chinh xac, mdy rira can phai
c6 chuong trinh cai dat cuia TECRA VIA.

o  Budce 5: Thém cong hop

Pam bao giéng phai hoan toan kho trudc khi thém cong hop.

Thém 200 ul cong hop vao mdi giéng. Pay giéng bang gidy film
va U & nhiét 46 phong (20-25°C) trong 1 gio.

o  Budc 6: Rualan 2

Thuc hién tuong ty nhu budc 4, nhung s6 1an ra 1a 5 lan
(khong phai 4 1an).

o  Budc 7: Thém co chat

Pam bdo cac giéng phai hoan toan kho trudc khi thyc hién.
Thém 200 pl co chat vao mdi giéng. U & nhiét d6 phong (20-25°C) trong 30 phut.
Tranh dé giéng o gén may diéu hoa nhiét do hodc & nhirng noi ¢6 nhi¢t d dao dong.
Mau dugc tao xung quanh thanh giéng, g nhe vi dé mau déu trudc khi doc két qua. U
it nht 30 phut trude khi doc két qua.

Két qua co thé dugc doc bang bang so mau hoic bang may doc
mau. O phuong phép nay duoc doc két qua bang may doc mau. Poc két qua tai thoi
diém 30 phut khi chtng (+) dat gia tri OD 1a 1. Chi kéo dai thoi gian u sau 30 phut khi
OD chung (+) chwa dat dén 1.



o Budc 8: bBoc két qua

Str dung may doc mau, dung budc song don: 414+10nm, budc
song doi: 490+10nm.

Sau 30 phut, néu chimg (+) dat OD = 1,0 thi chuyén sang budc
9 va 10. Truong hop chimg (+) chua dat ¢én OD = 1,0 thi tiép tuc u cho dén khi ching
(+) dat OD = 1,0 va tiép tuc budc 9 va 10.

Néu nhu gia tri OD cua chung (+) van chua dat dén 1,0 sau 45
phut thi khong sir dung két qua nay. Nén xem lai huéng din trude khi lam lai thi
nghiém.

o  Budc 9: Thém dung dich dung phan ting

Tuy lya chon c6 thé thém hay khong thém chat ding phan Gng
nhung chi nén thém khi khong doc ngay két qua duoc. Dung dich ding phan tng s&
1am cham phan ng lai, khi d6 nén doc két qua trong vong 30 phit sau khi thém chat
durng phéan Ung.

Thém 20 pl dung dich ding phan timg vao mdi giéng, g nhe dé
tron déu, sau d6 doc két qua trong vong 30 phit.

o Budc 10: Giai thich két qua

Thir nghiém c6 gia tri khi: ching (+) dat it nhat OD = 1,0 va
chting (-) c6 OD <0,2.

Néu tiéu chuan trén khong dat thi két qua nay khong duoc dung,
xem lai huéng dan trude khi 1am lai thi nghi¢m.

Mot mau duoc xem 1a am tinh (-) khi thir nghiém c6 gid tri va
giéng mau c6 OD < 0,2.

Mot mau duge xem 1a dwong tinh (+) khi thir nghiém c6 gia tri
va giéng mau c6 OD > 0,2.

o  Buédc 11: Xac dinh loai doc td (A, B, C ,D, E)

Dung bd kit TECRA SET ID dé xac dinh loai doc to cua cac
mau duong tinh.

e Tién trinh dugc thuc hién tuong tu cac budc 1-8 ddi vai
cac mau tao doc t6 c6 két qua dwong tinh d3 duoc xac dinh ¢ trén, nhung & dy st
dung b kit don gia, mdi miu sir dung 1 diy gém 5 giéng duoc gin cic khang thé khac

nhau (tir A d¢én E), mdi giéng 200 pl doc td. Trong do:



+ SEA: giéng mau den

+ SEB: giéng mau xanh

+ SEC: giéng mau vang

+ SED: giéng mau do

+ SEE: giéng mau tring

e  Poc két qua:

Thir nghiém c6 gia tri khi: ching (+) dat it nhat OD = 1,0
va ching (-) c6 OD <0,2.

Néu tiéu chuén trén khong dat thi két qua nay khong duoc
dung, xem lai huéng dan trudc khi lam lai thi nghiém.

Két qua doc 1a duwong tinh (+) khi thir nghiém c6 gié trj va
giéng mau c6 OD > 0,2.

Két qua doc 12 am tinh (-) khi thir nghiém c6 gia tri va
giéng mau c6 OD < 0,2.

Nhu vay, mét doc td dugc xem 1a thudc type A, B, C, D
hay E khi két qua doc cua giéng twrong tng 1a duong tinh (khi thir nghiém c6 gia tri va
giéng tuong tmg c6 OD > 0,2).

o  Budc 12: Don dep sau thi nghi¢m
Khi d3 hoan thanh thtr nghiém, loai bo tt ca cac doc té trong
mau thi nghiém, ké ca ching duong vao dung dich sodium hipochlorite 2%. Ngam tat
ca cac giéng d3 str dung trong dung dich sodium hipochlorite 2%, sau d6 hap tiét tring
& 121°C trong it nhat 30 phtit.Nhitng thanh phan khéac ctia bo kit va cac giéng co thé tai
sir dung iy theo diéu kién, qui dinh ctia phong thi nghiém.

+ Luu y han dung cua b kit. Chuén bi chit thir cin than va
ghi lai ngdy m¢ trén nhin. Sir dung b kit trong vong 56 ngay. Giir lanh tat ca cac
thanh phan (2-8°C) khi khéng str dung. Tuyét d6i khong dé trong tu dong.

+ Khong lam 1an 16n giita cac thude thir khac nhau.

+ St dung dau tip méi cho mdi mau.

+ MBJi thi nghiém phai c6 chirng (+), ching (-).

+ Céc giéng chua str dung phai cho vao géi va bit kin lai.



Hinh 3.2. B0 kit Tecra xac dinh SE (SETVIA96)

Hinh 3.3. B0 kit Tecra phan loai SE (SIDVIA72)



PHAN 4. KET QUA VA THAO LUAN

4.1. Kiém tra dd sdng va do thuén cia cac chiing S. aureus
Céc ching S. aureus c6 ngudn goc tir cac mau thuc pham va bénh pham (Bang
4.1) duoc kiém tra do séng va do thuan béng cach quan sat hinh thai khuén lac trén

moi truong BP, moi truong MSA |, nhudém gram, thir phan ing catalase va phan ung

coagulase.
Bang 4.1. Ngudn goc cac chiing S. aureus
STT M s6 miu Nguon goc
1 M168 Phan
2 N88/05 Keo dira dau phong
3 H110 Béanh ngot
4 72/ND Cé ngur kho
5 H117 Banh bo
6 B9 Heo quay
7 N76/05 Béanh bong lan kem
8 M156 Phan
9 M69 Phan
10 V30 Thit ngudi
11 G147/05 Com dira cudn
12 D2/06 Socola
13 Nal Stra
14 V29 Béanh mi thit
15 G168/05 Bot tron banh bao
16 M73 BVNDO5 Phan
17 V25 Bi tom cha lya chay
18 Na5 Stra
19 D1/06 Ca phé hoa tan
20 B118/06 Bong lan kem
21 D6/06 Kem socola
22 D11/06 Stra chua
23 K17/DT Ot bam
24 V13/bT Phéo heo
25 V14/DT Long ga
26 V15/bT Long ga
27 Tss/GS Cha lya
28 Tpp/GS Cha lya
29 Tkk/GS Cha lya
30 V28/DT Long heo
31 V29/DT Long vit
32 M64 BVNDO5 Phan
33 V34/DT Pate
34 V35/DT Cha lya
35 V36/DT Cha lya




| 36 | E2/NP06 | Chétéi(maungd doc) |

Ca 36 chung dugc kiém tra (100%) déu cho phan ung catalase duong tinh, phan

g coagulase duong tinh va tao khuan lac dic trung cua S. aureus trén moi truong BP
va MSA.

o Trén méi truong BP, khuan lac dic trung cua S. aureus cé mau den

nhanh, bong, 161, dudong kinh 1-1,5 mm, quanh khuén lac c6 vong sang rong 2-5 mm

trén moi truong duc (Hinh 4.1).



o Trén moi truong MSA, khuin lac tron, bo déu va 15i, mau vang nhat
dén vang dam, lam vang moi trudong xung quanh khuan lac (Hinh 4.2).

Biang 4.2. Ti 1¢ ngudn gbc cic chiing S. aureus

STT Nguon goc chung S6 lugng Til¢
1 Mau thuc pham tir thit, ca 15 41,7%
2 | Mau thyc pham tir banh, keo 6 16,7%
3 Mau thyc pham tir sira 3 8,3%
4 Mau phan ) 13,9%
5 Mau tir chat 6i 1 2,8%
6 Mau thyc pham khac 6 16,7%

36 chung trén c6 ngudn gdc tir cac mau thue pham va bénh pham. Trong do,
cac mau thuc pham tir thit, ca chiém ti 1 cao nhat (41,6%) trong cic mau thuc pham bj
nhiém S. aureus (Bang 4.2 va Hinh 4.3). Két qua nay kha phu hop véi cac cude khao
sat vé vé sinh an toan thyc pham thirc dn dudng phé trude ddy. Cac mau phan (13,9%)
va chat 6i (2,8%) 14 cac mau bénh pham dugc 1y tir bénh nhan c6 triéu ching ngd doc
S. aureus.

Nhu vay véi két qua trén cho thay cac chung ndy van con song va van dam

bao do thudn co thé su dung dé tién hanh thi nghi¢m.



Hinh 4.1. Khuin lac S. aureus trén mdi truong Baird Paker

Thit, Banh Thuc Sita Phan Chét
cd keo phdm oi
khac

Hinh 4.3. Ngudn gbc cac chiing S. aureus



4.2.  Khao sat ddm d va kha niing sinh ddc to ciia cac chiing S. aureus
4.2.1. Ddm dp
4.21.1. Trén moi truong TSGM

Bang 4.3. Pam dd va kha niing sinh ddc t6 ciia S. aureus trén

moitrwong TSGM

S , 0 gio 16 gios 24 gioy 48 gioy 72 gid I;f;
T | Maso Pam , Poc Doc :
T chung bam do d‘6 Pocto | bam do ; (;r) bam do ; (;r) bamdo | Pocto

(log10) (IogiO) (OD) | (logl0) (OD) (log10) (OD) (log10) (OD)
1 M168 5.97 7.68 1.861 7.91 2.430 8.18 2.672 7.88 2.676 +
2 N88/05 5.91 6.85 0.204 7.23 0.223 7.30 0.235 6.98 0.340 +
3 H110 6.45 7.15 0.033 7.48 0.047 7.18 0.068 6.60 0.077 -
4 72/ND 5.98 8.32 0.112 8.78 0.128 8.67 0.094 8.36 0.085 -
5 H117 6.08 8.11 0.091 8.26 0.125 8.45 0.143 7.90 0.152 -
6 B9 6.49 8.23 0.112 8.48 0.135 8.78 0.147 8.34 0.158 -
I N76/05 6.26 7.79 0.096 7.65 1.118 8.23 0.131 7.97 0.146 -
8 M156 6.48 7.89 1.542 7.91 2.826 8.26 3.600 7.79 3.675 +
9 M69 6.38 7.15 2.504 7.66 3.310 8.32 3.323 8.15 3.320 +
10 V30 6.30 8.46 1.872 8.45 2.502 8.30 2.645 8.04 2.660 +
11 G147/05 5.86 8.28 0.512 8.45 0.621 8.04 0.729 7.81 0.850 +
12 D2/06 6.04 7.74 0.081 7.83 0.097 8.76 0.118 7.54 0.116 -
13 Nal 6.51 8.46 0.073 8.53 0.084 8.45 0.092 8.26 0.095 -
14 V29 6.26 6.95 1.520 8.15 1.986 7.40 2.206 6.78 2.371 +
15 | G168/05 4.78 6.48 0.064 7.41 0.072 7.40 0.081 7.36 0.086 -

M73
16 BVNDO5 5.94 8.26 1.703 8.59 1.882 8.38 2.504 8.08 2.701 +
17 V25 5.84 8.32 0.135 7.98 0.179 7.76 0.185 6.85 0.189 -
18 Na5 6.28 8.80 0.064 8.84 0.081 8.41 0.092 8.36 0.099 -
19 D1/06 5.91 7.62 0.074 7.56 0.082 7.53 0.091 6.93 0.090 -
20 B118/06 6.18 7.26 0.071 7.79 0.080 7.28 0.089 6.84 0.092 -
21 D6/06 6.48 8.46 0.124 8.26 0.153 8.00 0.162 7.76 0.169 -
22 D11/06 6.66 8.00 0.112 8.15 0.146 7.92 0.158 7.68 0.161 -
23 K17/DT 5.73 7.20 0.125 7.40 0.139 7.28 0.145 6.83 0.152 -
24 V13/BT 574 7.75 0.119 7.61 0.128 7.20 0.136 6.89 0.141 -
25 V14/DT 6.18 7.71 0.153 8.34 0.165 7.94 0.171 7.18 0.172 -
26 | V15/PT 6.48 8.74 0.102 8.66 0.119 8.53 0.125 8.18 0.130 -
27 Tss/GS 71.72 7.83 0.135 1.72 0.149 7.61 0.158 7.28 0.163 -
28 Tpp/GS 7.84 7.62 0.132 7.82 0.148 7.92 0.152 7.46 0.159 -
29 Tkk/GS 71.72 8.76 0.321 8.82 0.457 9.08 0.553 8.15 0.500 +
30 V28/DT 6.11 7.90 0.144 7.97 0.159 7.73 0.165 7.60 0.170 -
31 V29/BT 6.30 7.75 0.119 8.38 0.134 8.15 0.145 7.92 0.151 -
M64

32 BVNDO5 5.78 7.28 0.106 6.90 0.112 6.85 0.121 6.26 0.120 -
33 | V34/DT 6.43 8.41 0.095 8.48 0.109 8.86 0.116 7.32 0.119 -
34 V35/DT 6.41 8.40 0.097 8.72 0.112 8.76 0.126 8.43 0.125 -
35 V36/DT 6.62 8.08 0.103 8.48 0.125 6.90 0.137 5.43 0.142 -
36 | E2/NDO06 6.18 8.30 2.604 8.53 2.990 8.32 3.560 8.08 3.670 +

Ghi chi: Mau (+) ¢6 gia tri OD > 0,2.
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Hinh 4.4. Sy phat trién ciia S. aureus trén méi trwong TSGM

Trén moi truong TSGM, dam do trung binh cua S. aureus & cac thoi diém 0,
16, 24, 48 va 72 gid 1an luot 1 6,29; 7,89; 8,09; 8,00 va 7,54 logl10 (cfu/ml). Pam do
trung binh thap nhat 13 6,29 log 10(cfu/ml) & 0 gid va cao nhét 1a 8,09 log 10 (cfu/ml)
& 24 gid. Theo hinh 4.4, sy phat trién ctia S. aureus tuan theo duong cong ting trudéng
ctia vi khuan, gdm céac phase: phase chim, phase ting trudng cip sd, phase dimg va
phase suy vong. Nhung & day ta chi thiy duoc 3 phase: phase cap sb, phase dimg va
phase suy vong, khong thiy phase cham va chi thiy duoc giai doan ddu cta phase suy
vong. Piéu nay 1a do trong thi nghiém ndy, chung t6i tién hanh khao sat dam do
S. aureus ¢ cac thoi diém 0, 16, 24, 48 va 72 gio, khong khao sat cac thoi diém trong
khoang thoi gian tir 0 - 16 gid cling nhu sau 72 gio.

4.2.1.2. Trén moi truong BHI

Tuong ty nhu trén moéi truongTSGM, & thi nghiém trén moi truong BHI,
dudng cong tang trudng cua S. aureus ciing theo duong cong ting trudng ciia vi khuan
nhung chi thiy duogc 3 phase: phase cip s, phase dirng va phase suy vong; khong thiy
phase cham (Hinh 4.5).

Pam do trung binh cia S. aureus & cac thoi diém 0, 16, 24, 48 va 72 gio lan
luot 12 6,12; 8,04; 8,13; 7,81 va 7,73 log 10 (cfu/ml). Pam d6 trung binh thap nhat 1a
6,12 log 10 (cfu/ml) & 0 gid va cao nhét 1a 8,13 log 10 (cfu/ml) & 24 gio.

[ST] Mass | ogo 16 gi 24 gio 48 gior T2gic | Két |




bam R R N R
Pamdo | Pamdo | Poctd | do | D% | pamds | D¢ | Pam | Do
(log10) | (logl10) (OD) (Iggl (OD) (log10) (OD) (IogiO) (OD)
1 M168 5.93 7.53 2:8l% 7.64 | 2.378 7.81 2393 | 771 | 2623 | +
2 N88/05 6.04 7.20 1.020 7.40 | 1.321 7.66 1458 | 7.64 | 1620 | +
3 H110 6.52 7.08 0.029 7.08 | 0.041 6.85 0.063 | 6.00 | 0.072 -
4 72/ND 5.59 7.70 0.117 7.93 | 0.110 8.11 0.083 | 8.11 | 0.079 -
5 H117 5.87 8.04 0.095 8.00 | 0.131 7.72 0.149 | 8.62 | 0.154 -
6 B9 6.36 8.15 0.122 8.18 | 0.138 7.94 0.143 | 811 | 0.152 -
7 N76/05 6.11 7.59 0.103 791 | 1112 7.63 0.124 | 7.80 | 0.132 -
8 M156 6.38 8.26 1.212 8.28 | 1.357 8.23 2021 | 798 |2322 | +
9 M69 6.15 8.23 1.856 8.20 | 2.560 8.15 2968 | 7.70 | 2970 | +
10 V30 6.38 8.48 1.852 8.45 | 3.012 7.70 3239 | 732 |3307| +
11 | G147/05 5.76 8.26 0.526 8.26 | 1.010 7.72 1202 | 7.70 | 1376 | +
12 D2/06 5.88 7.85 0.088 7.90 | 0.102 7.72 0.121 | 7.72 | 0.127 -
13 Nal 6.52 8.46 0.065 8.46 | 0.072 8.26 0.083 | 7.89 | 0.089 -
14 V29 6.15 8.00 1.500 7.97 | 2.021 8.04 2156 | 7.79 |2370 | +
15 | G168/05 5.74 7.86 0.066 7.76 | 0.070 7.62 0.083 | 7.11 | 0.090 -
M73
16 BVNDO5 6.04 8.48 1.635 8.48 | 2.110 8.69 2123 | 8.08 |2256 | +
17 V25 5.83 7.23 0.139 7.59 | 0.156 7.60 0.175 | 756 | 0.183 -
18 Na5 6.18 8.34 0.056 8.78 | 0.075 7.91 0.094 | 8.00 | 0.098 -
19 D1/06 5.78 6.95 0.065 7.71 | 0.076 7.54 0.085 | 7.91 | 0.092 -
20 | B118/06 6.08 8.20 0.063 8.91 | 0.071 7.91 0.082 | 7.74 | 0.087 -
21 D6/06 6.58 8.80 0.135 8.52 | 0.159 7.66 0.170 | 7.85 | 0.176 -
22 D11/06 6.76 7.87 0.103 7.87 | 0.125 7.67 0.144 7.86 0.154 -
23 | K17/BT 5.75 7.79 0.127 7.88 | 0.138 8.04 0.147 | 7.96 | 0.150 -
24 | VI13/DT 5.85 7.61 0.113 7.68 | 0.125 7.36 0.132 | 815 | 0.139 -
25 | VI14/DT 6.18 8.69 0.149 8.70 | 0.162 7.86 0.170 | 8.08 | 0.173 -
26 | VI5/DT 6.38 8.64 0.122 8.72 | 0.131 7.80 0.140 | 820 | 0.146 -
27 | Tss/GS 6.08 7.96 0.124 8.04 | 0.137 7.98 0.144 | 7.68 | 0.156 -
28 | Tpp/GS 5.88 8.28 0.130 8.30 | 0.142 7.63 0.149 | 7.76 | 0.155 -
29 | TKk/GS 5.91 8.36 0.210 8.43 | 0.675 7.23 0.748 | 7.23 | 0750 +
30 | V28/DT 6.18 7.97 0.136 8.23 | 0.142 8.20 0.151 | 8.11 | 0.159 -
31 | V29/BT 6.23 8.20 0.128 8.20 | 0.139 8.04 0.151 | 8.04 | 0.153 -
M64
32 BVNDO5 5.59 7.89 0.123 7.90 | 0.138 7.38 0.145 | 7.26 | 0.151 -
33 | V34/PT 6.36 8.58 0.126 8.66 | 0.139 8.40 0.150 | 8.08 | 0.157 -
34 | V35T 6.34 8.48 0.114 8.62 | 0.127 8.41 0.133 | 853 | 0.139 -
35 | V36/BT 6.62 7.98 0.109 7.62 | 0.118 6.60 0.131 | 5.15 | 0.139 -
36 | E2/ND06 6.38 8.46 2.250 8.58 | 2.476 7.94 2505 | 7.86 |3.010 | +

Bang 4.4. Pam dd va kha niing sinh djc t6 ciia cac ching S. aureus trén méi

truong BHI

Ghi chii: Mau (+) ¢6 gia trj OD > 0,2
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Hinh 4.5. Sy phat trién ciia S. aureus trén méi trwomg BHI
Nhu vay trén ca hai méi truong, su phét trién cua S. aureus theo duong cong

phat trién cta vi khuan, dim dd dat cao nhat & 24 gi0. Tuy nhién, khong théy duoc
phase chdm do chua khdo sat & cac thoi diém trong khoang 0 - 16 gio, c6 thé phase
cham xay ra & cac thoi diém trong khoang thoi gian nay.
4.2.2. Khd néng sinh djc té

Kha ning sinh doc t6 clia cac chung S. aureus dugc xac dinh bang phuong phép
ELISA. Thir nghiém c6 gia tri khi: chimg (+) dat it nhat OD = 1,0 va chimg (-) ¢6
OD < 0,2. Qua 7 lan thyc hién phan ung ELISA cho thiy bo kit TECRA xé4c dinh
doc t6 SE c6 gia tri OD cua d6i chimg déu nam trong gidi han cho phép (Bang 4.5).

Bing 4.5. Gia tri OD ciia d6i chirng 4m va doi chirng dwong

Lan thuc L 4 A Doi chimg Két
o Doi chirng am ~

hién duong ludn

1 0.083 1.187 Dat

2 0.134 1.637 Dat

3 0.063 1.393 Dat

4 0.121 1.224 Dat

5 0.114 1.029 Dat

6 0.080 1.020 Dat

7 0.087 1.030 Dat

TG | 0,097+ 0,026 | 1,217 40,230 | Pat

binh

e Pbi chung am (-): gia tri OD = 0,097 < 0,2).
e Dbi ching duong (+): gid tri OD =1,217 > 1).



Nhu véy, cac ddi ching duong va d6i chimg am cua b kit qua cac lan thuc
hién ELISA xac dinh doc t6 SE déu dat tiéu chudn. Ching duoc xem 13 dwong tinh (+)
khi gia tri OD > 0,2; chiing &m tinh khi gia tri OD < 0,2 (Hinh 4.6).

Hinh 4.6. Phan ing ELISA xac dinh ddc t6 rudt enterotoxin

Giéng 1: doi chirng ém (-) Giéng 9: G147/ Tecra / 48 gio (+)
Giéng 2: doi chirng dwong (+) Giéng 10: M69/ Tecra / 48 gio (+)
Giéng 3: M156/ Tecra/ 48 gio (+) Giéng 11: V30/ BHI / 48 gio (+)
Giéng 4: V30/ Tecra/ 48 gio (+) Giéng 12: H117/BHI / 48 gic (-)
Giéng 5: N76/ Tecra / 48 gio (-) Giéng 13: M69/ BHI (48 gio) (+)
Giéng 6: BY/ Tecra / 48 gio (-) Giéng 14: N88/ BHI (48 gio) (+)
Giéng 7: H117/ Tecra / 48 gio (-) Giéng 15: B9/ BHI (48 gio) (-)
Giéng 8: 72/NB/ Tecra / 48 gio (-) Giéng 16: N76/ BHI (48 gio) (-)

Trong 36 chung dugc khao sat, c6 10 chung (27,8%) tao doc td ca trén méi
truong TSGM va BHI (gia tri OD > 0,2). Trong d6 chiém ti 18 cao nhat 1a cac chung tir
cac mau bénh pham (50%) (Bang 4.6). Pay la cac chung lay tir phan va chat 6i cia
ngudi bi ngd doc, co gia tri OD rét cao (OD > 1). Riéng chung tir chit 6i c6 gia tri OD
cao nhéat (OD = 3,670 & 72 gid).

Nhu vay, khong phai tit ca cac chung S. aureus déu tao doc td enterotoxin, chi
mot s6 chung c6 kha ning tao doc t6. Trong d6 cac ching co ngudn gde tir bénh pham

tao luwong ddc to rat cao so véi cac chung c¢6 ngudn goc tr thuc pham.



Bang 4.6: Ngudn goc cac chiing cho ddc t6 dwong tinh

Nguodn goc

STT| Mai sé mau Poc t6 (OD) & 72 gid
1 M168 Phan 2.676
2 N88/05 Keo dira dau phong 0.340
3 M156 Phan 3.675
4 M69 Phan 3.320
5 V30 Thit ngudi 2.660
6 G147/05 Com dira cudn 0.850
7 V29 Banh mi thit 2.371
8 | M73 BVNDO05 Phan 2.701
9 Tkk/GS Cha lua 0.500
10 E2/ND06 Chat 6i (mau ngd doc) 3.670

4.3. Khio sat cac chiing c6 kha ning sinh doc to

43.1. Twong quan giita ddm dp va khd néng tao déc té

Bang 4.7. Cac chiing S. aureus c6 kha niing tao doc to trén méi truong TSGM

[ ogio 16 gio 24 giy 48 giy 72 gio
STT l\ff} O Bam | Bam g, 6l Pam o s | PAM | pects | PA™ | boctd
chung | do | opy |, % | ©op |, % | ©p |, % | ©ob
(log10) | (logl0) (log10) (log10) (log10)

1 M168 | 597 | 768 | 181 | 791 | 2430 | 818 | 2672 | 7.88 | 2676

2 N88/05 | 591 | 685 | 0204 | 723 | 0223 | 7.30 | 0235 | 6.98 | 0.340

3 M156 | 6.48 | 789 | 1542 | 791 | 2826 | 826 | 3600 | 7.79 | 3.675

4 M69 638 | 7.15 | 2504 | 7.66 | 3310 | 832 | 3.323 | 815 | 3.320

5 V30 630 | 846 | 1872 | 845 | 2502 | 830 | 2.645 | 804 | 2.660

6 | G147/05 | 586 | 828 | 0512 | 845 | 0621 | 804 | 0729 | 7.81 | 0.850

7 V29 626 | 695 | 1520 | 815 | 1986 | 7.40 | 2.206 | 6.78 | 2.371
M73

8 | ynpos | 594 | 826 | 1703 | 859 | 1882 | 838 | 2504 | 808 | 2701

9 TKk/GS | 7.72 | 876 | 0321 | 882 | 0457 | 9.08 | 0553 | 815 | 0.500

10 |E2NDO6| 618 | 830 | 2604 | 853 | 2990 | 832 | 3560 | 808 | 3.670

Trung binh 630 | 7.86 | 1464 | 817 | 1923 | 816 | 2203 | 7.77 | 2276

Khi khao sat ddm d6 S. aureus, két qua & Phu luc B.1 cho thiy c6 su khac biét
vé dam do6 S. aureus theo thoi gian trén ca hai méi truong TSGM va BHI
(P = 0 < 0,05), cu thé 1a c6 su khac biét giita cac thoi diém 0-16 gio, 0-24 gio,
0-48 gio, 0-72 gio, 24-72 gio, 48-72 gio (Phu luc B.2). D6 1a do khi cho S. aureus vao
moi trudng nudi cdy, dam do vi khuan s& ting cao & phase cap s, cao nhit 1a & 24 gid

(8,17 logl0 cfu/ml) trén ca hai méi truong TSGM va BHI; va hau nhu khéng doi ¢




phase dung luc 48 gio, sau do s€ giam & phase suy vong lac 72 gio (7,77 logl0 cfu/ml
trén moi truong TSGM va 7,70 logl0 cfu/ml trén moéi truong BHI). Tuy nhién do thoi
diém 72 gio thudc giai doan dau cua phase suy vong nén van c6 sy khac biét vé dam
dd so voi lac 0 gio (trén moi truong TSGM 1a 6,30 logl0 cfu/ml va trén méi trudong

BHI 1a 6,11 log10 cfu/ml).

Bang 4.8. Cac chiing S. aureus c6 kha ning tao doc té trén méi trwong BHI

0 gio 16 gio 24 gio 48 gio 72 giv
Ma sb A 3 ) ; - R - = :
STT | Ching Dam | P poers | A | poets | DA | pocts | PR | poetd
' ' (OD) ; (OD) ' (OD) ' (OD)

(log10) | (logl0) (log10) (log10) (log10)

1 M168 5.93 7.53 2.313 7.64 2.378 7.81 2.393 7.71 2.623
2 N88/05 6.04 7.20 1.020 7.40 1.321 7.66 1.458 7.64 1.620
3 M156 6.38 8.26 1.212 8.28 1.357 8.23 2.021 7.98 2.322
4 M69 6.15 8.23 1.856 8.20 2.560 8.15 2.968 7.70 2.970
5 V30 6.38 8.48 1.852 8.45 3.012 7.70 3.239 7.32 3.307
6 G147/05 5.76 8.26 0.526 8.26 1.010 7.72 1.202 7.70 1.376
7 V29 6.15 8.00 1.500 7.97 2.021 8.04 2.156 7.79 2.370
M73
8 BVNDO5 6.04 8.48 1.635 8.48 2.110 8.69 2.123 8.08 2.256

9 Tkk/IGS 591 8.36 0.210 8.43 0.675 7.23 0.748 7.23 0.750

10 E2/ND06 | 6.38 8.46 2.250 8.58 2.476 7.94 2.505 7.86 3.010

Trung binh 6.11 8.13 1.437 8.17 1.892 7.92 2.081 7.70 2.260

Vé doc t6 SE, c6 su khac biét theo thoi gian trén ca hai méi truong TSGM va
BHI (P = 0,0387 < 0,05), thé hién rd giira cac thoi diém 1648 gio, 16-72 gio (Phu luc
B.4 va Phu luc B.5). Trén mo6i truong TSGM, gia tri OD & 16 gio 1a 1,464; ¢ 24 gio 1a
1,923; khé cao ¢ 48 gio (2,203), cao nhét & 72 gio (2,276). Tuong tu, trén moi trudng
BHI, gia tri OD ciia doc t6 & 16 gio dat 1,437; & 24 gio dat 1,892; & 48 gid dat 2,081
va cao nhét 1a & 72 gio (2.260). Qua d6 cho thay doc t6 SE ting theo thoi gian, ngay ca
khi ddm d6 khong d6i ¢ phase ding va dam d6 giam ¢ phase suy vong (Hinh 4.7,
Hinh 4.8). Pong thoi, tir Phu luc B.7, B.8 cho thiy hé sb twong quan giita ddm d6 va
doc t6 rat thip va su tuwong quan 1a khong c6 ¥ nghia, trén moi truong BHI 1 0,015
(P =0,928 > 0,05), trén mdi truong TSGM 14 0,111 (P = 0,495 > 0,05).

O cac nghién ctru trude day, khi thir nghiém dam do va kha nang sinh doc tb
clia S. aureus trong sita, Hiroshi Fujikawa va Satoshi Morozumi (2005) ciing thiy rang
khi dam do té bao vi khuan dat 10%° cfu/ml, lugng doc td SEA tang tuyén tinh theo




thoi gian, thdm chi van ting sau khi vi khuan dat dén phase dimg. Nhu vy, dam do va

luong doc td S. aureus khong twong quan nhau.
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Hinh 4.7. Pam d) va kha niing sinh dc té cia S. aureus trén mdi trueong TSGM
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Hinh 4.8. PAm d$ va kha ning sinh ddc t6 ciia S. aureus trén méi truong BHI

Theo bang 4.7, trén méi truong TSGM, & thoi diém 16 gio, ddm d6 vi khuan
S. aureus dat 7,86 log10 cfu/ml (10" cfu/ml) thi kha ning sinh doc t& SE dat gia trj OD
1a 1,923. Con trén méi truong BHI, & thoi diém 16 gio, gia tri OD doc t6 dat 1,437 khi
dam do vi khuan S. aureus dat 8,13 log10 (cfu/ml) (Bang 4.8). Trong khi do, kha ning
tao doc td cua S. aureus dugce xem 1a duong tinh khi gia tri OD > 0,2. Nhu vay, lugng
doc td ma S. aureus tao ra luc 16 gio la rit cao. Diéu dé cho théy co6 thé S. aureus bét
dau tao doc td SE vao trude thoi diém 16 gio, lic ddm d6 vi khuin thdp hon 10”cfu/ml.

Trong cac bdo cdo trudc day, L.Simedo do Carmo (2002); Yves Le Loir va ctv (2003)



xac dinh ring S. aureus c6 thé tao SE khi ddm do vi khuan dat 10° cfu/ml. Con trong
nghién ctru sy phét trién va tao doc to SE ciia S. aureus trong sita, két qua cho thay khi
dam do t& bao vi khuén dat 10%° cfu/ml, lvong doc té SEA ting tuyén tinh theo thoi
gian (Hiroshi Fujikawa va Satoshi Morozumi, 2005).

Toém lai, trong 36 chung S. aureus dugc khao sat, chi c6 10 chung tao doc td
SE (chiém 27,8%). Nhu vy, khong phai tat ca cac chung S. aureus déu c6 kha ning
tao doc tb, viée tao doc to 1a tuy thudc vao tung chung. Ta cling khong thé dua vao
dam do vi khuan dé suy ra luong ddc td vi dam do va doc tb khoéng tuong quan voi
nhau. Pam d6 tuan theo dudng cong ting truéng cua vi khuan, ting & phase cip so,
khong d6i & phase dimg va giam & phase suy vong, con doc t6 thi ting theo thoi gian
va dat cao nhat & 72 gio. P6i voi cac chung S. aureus ¢ kha nang tao doc to thi ¢ thoi
diém 16 gio da co thé tao doc t véi gia tri OD kha cao (1,464 trén moi trudng TSGM
va 1,437 trén moi truong BHI).

Tuy nhién, do diéu kién thi nghi¢ém con han ché, chung t61 chua khao sat dugc
dam do6 va kha nang tao doc td cuia S. aureus & thoi diém trude 16 gi0 cling nhu sau
72 gi6. Do do6 khong théy dugc phase cham, chua xac dinh dugc trén moi truong nuodi
céy & thoi diém trude 16 gio, S. aureus c6 hay khong c6 tao doc td, véi luong bao
nhiéu, c6 du gay ngd doc khong, cling nhu chua xac dinh dugc sau 72 gio luong doc tb
c6 tiép tuc ting hay khong. Do d6, can tién hanh nhitng thi nghiém khao sat dam do6 va
doc t6 S. aureus trude 16 gio va sau 72 gid, ciing nhu xac dinh lidu lugng doc t6 twong
g véi gia tri OD c6 thé gdy doc.

4.3.2. Danh gia tac dong ciia hai méi trwong TSGM va BHI

Tir Phu luc B.1 va Phy luc B.3 cho thiy su khac biét vé dam do cua S. aureus
trén hai moi truong TSGM va BHI 1a khong c6 y nghia (P = 0,6146 > 0,05), dong thoi
cling khong co sy khac biét vé kha ning tao doc t6 trén hai moi truong niy
(P =0,7365 > 0,05) (Phu luc B.4 va Phu luc B.6). Nhu vay hai moéi truong TSGM va
BHI c6 tac dong nhu nhau dén sy phét trién ciing nhu kha niang tao doc to cua cac
chung S. aureus ¢ cung diéu kién nudi cay. Do d6 c6 thé str dung moi truong BHI thay
thé cho mdi truong TSGM dé nudi cay S. aureus va kiém tra doc t6 ctia ching.

4.4. Xac dinh cac loai doc to SE
Céc doc t6 can duoc xac dinh 13 A, B, C, D va E twong tng véi cac giéng co mau

den, xanh, vang, do va tring; khi ¢ giéng nao c6 gia tri OD > 0,2 thi duoc xac dinh 13



nhom doc té twong tng voi giéng d6  (Hinh 4.9). Két qua thi nghiém cho thy cac
ching S. aureus nay tao cac loai doc td SEA, SEB, SEC, khong c6 chung nao tao doc
t6 SED va SEE (Bang 4.9).
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Hinh 4.9. Két qua xac dinh loai dc t6 bﬁng phuwong phap ELISA

Giéng 1: déi chirng dm

Giéng 2: doi chitng diong

Giéng 3 — 7: Tkk/GS (serotype B - giéng 4)
Giéng 10 - 14: G147/05 (serotype A — giéng 10)
Giéng I7 - 21: E2INPOG (serotype C - giéng 19)
Giéng 24 - 28: V29 (serotype A — giéng 24)
Giéng 8,9, 15, 16, 22, 23: cac giéng tréng

Bang 4.9. Cac loai djc td ciia S. aureus

STT Mai s0 mau Gié tri OD Loai doc to
1 M168 1.008 A
2 N88/05 0.375 A
3 M156 0.983 A
4 M69 1.020 A
5 V30 0.818 A
6 G147/05 0.425 A
7 V29 0.727 A
8 M73 BVNDO5 0.857 A
9 Tkk/GS 0.684 B
10 E2/INP06 0.674 C




Trong d6, SEA chiém ti 1& cao nhat (80%), trong khi SEB (10%) va SEC (10%)
(Hinh 4.10). Két qua nay phu hop véi cic béo cao trudc day, SEA 1a loai doc t6 thuong
gy ra cic vu ngd doc thyc pham do tu cAu & nhiéu nude (Lenz W va ctv, 1983;
H.Y. Tsen, 1996; Naomi Balaban va Avraham Rasooly, 2000; Capucine Letetre va ctv,
2003). Cac dong S. aureus tao doc td SEA ¢6 tan sb cao nhét trong cac mau thyc pham
(61,5%) va trén nhitng nguoi khée manh (53,6%). Ngoai ra, C. Vernozy-Rozand va ctv
(2004) ciing nhan thiy rang SEA 1a nguyén nhan ctia 75% cac vu ngd doc do tu cau,

tiép dén 1a SED, SEC va SEB, con cac vu dich do SEE thudng rat it gap.

10%
10%

OA
EB
ocC

80%

Hinh 4.10. Ti 1€ cac loai dc té SE



PHAN 5. KET LUAN VA PE NGHI

5.1. Kétluan

¢ Trong 36 chung S. aureus khao sat, c6 10 chung c6 kha nang tao doc td
(27,8%), trong do cac chung tu mau bénh phém chiém ti 1& cao nhit (50%). Nhu vay
kha ning tao doc t6 SE cua S. aureus 1a tiry thudc vao tirng ching.

¢ Dam do va doc 6 S. aureus khong twong quan v6i nhau, doc té ting theo
thoi gian.

¢ Sau 16 gid nudi cdy, trén moi truong TSGM, dam d6 vi khuan dat
7,86 log10 cfu/ml thi doc t6 dat gia tri OD (ELISA) la 1,464. Trén méi truong BHI,
dam d6 vi khuan dat 8,13 logl0 cfu/ml thi doc t6 dat gia tri OD (ELISA) 1a 1,437
(OD>0,2 1a duong tinh).

¢ Hai moi truong TSGM va BHI 14 nhu nhau vé anh huong dén dam do va
kha ning tao doc té cua S. aureus. Vi thé c6 thé sir dung méi truong BHI thay thé moi
truong TSGM trong cong tac kiém nghiém phat hién S. aureus ciing nhu doc td SE cua
chang.

¢ 10 chung S. aureus nay tao cac loai doc t&6 SEA, SEB, SEC; trong do,
SEA chiém ti 16 cao nhat (80%), trong khi SEB (10%) va SEC (10%).

5.2.  Dé nghi
Do han ché vé thoi gian va diéu kién thi nghiém, chung t61 thu dugc mot s6 két
qua nhét dinh. Néu c6 diéu kién, can tién hanh:

o Ting s lugng mau khao sat.

o Nghién cuu sy phat trién, dam d6 va kha nang tao doc td cua S. aureus &
cac thoi diém trude 16 gio ciing nhu & cac thoi diém sau 72 gio.

o Kiém tra kha ning tao doc to ciia cac chung S. aureus trong thuc pham
bang cach cho nhim cac ching c6 kha ning tao doc t6 vao thyc pham va thir nghiém
doc to.

o Tinh lugng doc t6 SE tir gia tri OD, tir d6 xac dinh luong doc td d6 co di
gay ngd doc khong.

o Nghién ctru, img dung cac ki thuat sinh hoc phan tir khac trong viéc chan

doan SE.
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PHU LUC

Phu luc A: S6 liéu thd

Phu luc A.1. Pam d¢ S. aureus trén méi truong TSGM

STT Ma sb 0 gior 16 gior 24 gidy 48 gioy 72 gidy

chung (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml)
1 M168 9.3x10° 4.8 x 10’ 8.1 x 10’ 1.5x10° | 7.6 x 10’
2 N88/05 | 8.1x10° 7.0 x 10° 1.7 x 107 2.0x10" | 9.6x10°
3 H110 2.8 x10° 1.4 %10’ 3.0 x 10’ 1.5x10" | 4.0x10°
4 72/ND | 9.6 x10° 2.1x10° 6.0 x 10° 47x10° | 23x10°
5 H117 1.2 x 10° 1.3x10° 1.8 x 10° 2.8x10° | 7.9x 10’
6 B9 3.1x10° 1.7 x 10° 3.0x 10° 6.0x 10° | 2.2x10°
7 N76/05 | 1.8 x 10° 6.1 x 10’ 4.5 x 10’ 1.7x10° | 9.4x 10’
8 M156 3.0x10° 7.7 x 107 8.2 x 10’ 1.8x10° | 6.2x 10’
9 M69 2.4 x10° 1.4 x 10’ 4.6 x 10’ 21x10%° | 1.4x10°
10 V30 2.0 x 10° 2.9x10° 2.8 x10° 2.0x10° | 1.1x10°
11 G147/05 | 7.2x 10° 1.9 x10° 2.8 x10° 1.1x10° | 6.5x 10’
12 D2/06 1.1 x 10° 5.5 x 10’ 6.8 x 10’ 5.8x10° | 3.5x 10’
13 Nal 3.2x10° 2.9x 10° 3.4x10° 2.8x10° | 1.8x10°
14 V29 1.8 x 10° 9.0 x 10° 1.4 x 10° 25x10" | 6.0x10°
15 G168/05 | 6.0 x 10* 3.0x10° 2.6 x 10’ 25x10" | 2.3x10°
16 Bvl\f\l7§o5 88x10° | 1.8x10° 39x10° | 24x10° | 1.2x10°
17 V25 6.9 x 10° 2.1x10° 9.6 x 10’ 58x10" | 7.0x10°
18 Na5 1.9 x 10° 6.3 x 10° 6.9 x 10° 2.6x10° | 2.3x10°
19 D1/06 8.2 x 10° 4.2 x 10’ 3.6 x 10’ 3.4x10" | 85x10°
20 B118/06 | 1.5x 10° 1.8 x 10’ 6.2 x 10’ 1.9x10" | 6.9x10°
21 D6/06 3.0x10° 2.9 x10° 1.8 x 10° 1.0x10° | 5.7 x 10’
22 D11/06 | 4.6 x 10° 1.0 x 10° 1.4 x 10° 83x10" | 48x10°
23 K17/PT | 5.4x10° 1.6 x 10’ 2.5x 10’ 1.9x10" | 6.8x10°
24 V13/PT | 55x10° 5.6 x 10’ 4.1 x 10’ 1.6x10" | 7.7x10°
25 V14/PT | 1.5x10° 5.1 x 107 2.2x10° 88x10" | 1.5x10°
26 V15/DT | 3.0x10° 5.5 x 10° 4.6 x 10° 3.4x10% | 15x10°
27 Tss/GS | 5.2x 10’ 6.7 x 10’ 5.2 x 107 41x10" | 1.9x10°
28 Tpp/GS | 69x10" | 4.2x10’ 6.6 x 10’ 8.4x10" | 2.9x10’
29 Tkk/GS | 5.2 x 10’ 5.7 x 10° 6.6 x 10° 1.2x10° | 1.4x10°
30 V28/DT | 1.3x10° 8.0 x 10’ 9.4 x 10’ 54x10" | 40x10°
31 V29/DT | 2.0 x 10° 5.6 x 10’ 2.4 x10° 1.4x10° | 8.4x10’
” Bv'\fl\?gos 6.0x10° | 1.9x 107 80x10° | 7.0x10° | 1.8x 10°
33 V34/DT | 2.7 x10° 2.6 x10° 3.0x10° 73x10% | 2.1x10°
34 V35/DT | 2.6 x 10° 2.5x10° 5.3 x 10° 57x10% | 2.7x10°
35 V36/DT | 4.2 x 10° 1.2 x 10° 3.0x10° 8.0x10° | 2.7x10°
36 | E2/ND06 | 1.5x 10° 2.0x10° 3.4x10° 21x10° | 1.2x10°




Phu luc A.2. Pam do S. aureus trén moéi trueong BHI

STT Ma sb 0 gio 16 gior 24 gidy 48 gioy 72 gioy
chung (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml) (cfu/ml)
1 M168 8.5x 10° 3.4 x 10’ 4.4x10° 6.4x 10" | 5.1x 10’
2 N88/05 | 1.1x 10° 1.6 x 107 2.5x 10’ 46x10" | 44x10°
3 H110 3.3x10° 1.2 x 10’ 1.2 x 107 7.0 x 10° 1x10°
4 72/ND 3.9x10° 5.0 x 10’ 8.6 x 10’ 1.3x10° | 1.3x10°
5 H117 74 x10° 1.1 x 10° 9.9 x 10’ 52x10" | 4.2x10°
6 B9 2.3x10° 1.4 x 10° 1.5x 10° 87x10" | 1.3x10°
7 N76/05 | 1.3 x10° 3.9x 10’ 8.1 x 10’ 43x10" | 6.3x10°
8 M156 2.4 x10° 1.8 x 10° 1.9 x 10° 1.7x10° | 9.5x 10’
9 M69 1.4 x 10° 1.7 x 10° 1.6 x 10° 1.4x10° | 5.0x 10’
10 V30 2.4 x10° 3.0x10° 2.8 x10° 50x10" | 2.1x 10’
11 G147/05 | 5.8x10° 2.3x10° 1.8 x 10° 53x10" | 5.0x 10’
12 D2/06 7.6 x 10° 7.0 x 10’ 8.0 x 10’ 53x10" | 5.2x 10’
13 Nal 3.3x10° 2.9 x10° 2.9 x 10° 1.8x10% | 7.8x10°
14 V29 1.4 x 10° 1.0 x 10° 9.3 x 10’ 1.1x10° | 6.1x10°
15 G168/05 | 5.5x 10° 7.2 x 10’ 5.8 x 10’ 42x10" | 1.3x10°
16 BVWSOS 11x10° | 3.0x10° 3.0x10° | 49x10° | 1.2x 10°
17 V25 6.7 x 10° 1.7 x 107 3.9x 10’ 40x10" | 3.6x10°
18 Na5 1.5 x 10° 2.2 x10° 6.0 x 10° 82x10" | 1.0x10°
19 D1/06 6.0 x 10° 9.0 x 10° 5.1 x 10’ 35x10" | 8.2x10°
20 B118/06 | 1.2x10° 1.6 x 10° 8.1 x10° 8.2x10" | 55x10°
21 D6/06 3.8x10° 6.3 x 10° 3.3x10° 46x10" | 7.1x10°
22 D11/06 | 5.8 x 10° 3.6 x 10° 7.4 x 10’ 47x10" | 7.3x10°
23 K17/PT | 5.6x10° 6.1 x 10’ 7.6 x 10’ 1.1x10° | 9.2x 10’
24 V13/PT | 7.1x10° 4.1 x 107 4.8 x 10’ 23x10" | 1.4x10°
25 V14/PT | 1.5x10° 4.9 x 10° 5.0 x 10° 7.2x10" | 1.2x10°
26 V15/DT | 2.4x10° 4.4 x 10° 5.3 x 10° 6.3x10" | 1.6 x 10°
27 Tss/GS | 1.2x10° 9.1 x 10’ 1.1x10° 95x10" | 4.8x10°
28 | Tpp/GS | 75x10° 1.9 x 10° 2.0 x 10° 43x10" | 5.7x10’
29 Tkk/GS | 8.1x10° 2.3x 108 2.7 x 10° 1.7x10" | 1.7x10°
30 V28/PT | 1.5x10° 9.3 x 10’ 1.7 x 10° 1.6x10° | 1.3x10°
31 V29/PT | 1.7 x10° 2.9x10° 1.6 x 10° 1.1x10° | 1.1x108
32 BVNILGSOS 39x10° | 7.7x107 79x10° | 24x10 | 1.8x 107
33 V34/PT | 2.3x10° 3.8x10° 4.6 x 10° 25x10° | 1.2x10°
34 V35/DT | 2.2x10° 3.0x10° 4.2 x 10° 2.6x10° | 3.4x10°
35 V36/PT | 4.2x10° 9.6 x 10’ 4.2 x 10’ 4x10° 1.4x10°
36 | E2/ND06 | 2.4 x10° 2.9x10° 3.8x10° 87x10" | 7.3x10’




Phu luc B: Két qua phan tich thdng ké

Phu luc B.1. Bing phan tich ANOVA dam d¢ S. aureus

Analysis of Variance for DAMDO.DAMDO - Type III Sums of Squares

MAIN EFFECTS

A:DAMDO.THOIGIAN 52.549630 4 13.137407 62.641 .0000

B:DAMDO .MOITRUONG .055225 1 .055225 .263 .6146
INTERACTIONS

AB .7976700 4 .1994175 .951 .4386
RESIDUAL 18.875350 90 .2097261
TOTAL (CORRECTED) 72.277875 99

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc B.2. Tric nghiém chi tiét vé dim do - thoi gian

Multiple range analysis for DAMDO.DAMDO by DAMDO.THOIGIAN

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 20 6.2060000 X

72 20 7.7375000 X

16 20 7.9920000 XX

48 20 8.0375000 X

24 20 8.1695000 X

contrast difference limits

0 - 16 -1.78600 0.28777 *
0 - 24 -1.96350 0.28777 *
0 - 48 -1.83150 0.28777 *
0o - 72 -1.53150 0.28777 *
16 - 24 -0.17750 0.28777
16 - 48 -0.04550 0.28777
16 - 72 0.25450 0.28777
24 - 48 0.13200 0.28777
24 - 72 0.43200 0.28777
48 - 72 0.30000 0.28777

* denotes a statistically significant difference.



Phu luc B.3. Tric nghiém chi tiét vé dim d6 - mdi truwong

Multiple range analysis for DAMDO.DAMDO by DAMDO.MOITRUONG

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

B 50 7.6050000 X

T 50 7.6520000 X

contrast difference limits

T - B 0.04700 0.18200

* denotes a statistically significant difference.

Phu luc B.4. Bang phan tich ANOVA ddc t6 S. aureus

Analysis of Variance for DOCTO.DOCTO - Type III Sums of Squares

MAIN EFFECTS

A:DOCTO.THOIGIAN 8.4499463 3 2.8166488 2.943 .0387

B:DOCTO.MOITRUONG .1124250 1 .1124250 .117 .7365
INTERACTIONS

AB .0429543 3 .0143181 .015 .9975
RESIDUAL 68.916709 72 .9571765
TOTAL (CORRECTED) 77.522035 79

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.



Phu luc B.5. Tric nghiém chi tiét vé ddc t6 - thoi gian

Multiple range analysis for DOCTO.DOCTO by DOCTO.THOIGIAN

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

16 20 1.4508500 X

24 20 1.9073500 XX

48 20 2.1395000 X

72 20 2.3183500 X

contrast difference limits

16 - 24 -0.45650 0.61688
16 - 48 -0.68865 0.61688
16 - 72 -0.86750 0.61688
24 - 48 -0.23215 0.61688
24 - 72 -0.41100 0.61688
48 - 72 -0.17885 0.61688

* denotes a statistically significant difference.

* denotes a statistically significant difference.

Phu luc B.6. Tric nghiém chi tiét vé dc td - moi trudong

Multiple range analysis for DOCTO.DOCTO by DOCTO.MOITRUONG

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

B 40 1.9165250 X

T 40 1.9915000 X

contrast difference limits

T - B 0.07498 0.43620

* denotes a statistically significant difference.



Phu luc B.7. Twong quan giira dim dd va ddc té trén méi trweong BHI

Correlations

DAMDOB DOCTOB

DAMDOB Pearson 1 .015

Correlation

Sig. (2-tailed) ) .928

N 40 40
DOCTOB Pearson_ 015 1

Correlation

Sig. (2-tailed) .928 .

N 40 40

Phu luc B.8. Twong quan giira dim dd va djc to trén mdi truong TSGM

Correlations

DAMDOT | DOCTOT
DAMDOT Pearson 1 111
Correlation
Sig. (2-tailed) ) 495
N 40 40
DOCTOT Pearson_ 111 1
Correlation
Sig. (2-tailed) 495 .
N 40 40
Ghi chu: B: BHI
T: TSGM

Phu luc C: Thanh phan méi truong
C.1. Moi trwong Chapman (MSA - Manitol Salt phenol-red Agar)

C.1.1. Thanh phdn g/l
o Peptones 10
o Meat extract 1

o Sodium chloride 75

o D (-) Manitol 10
o Phenol red 0,025
o Agar 12

C.1.2. Cdch pha: Hoa 108 g/1 lit nuéc cat, dun sbi, hap & 121°C/15 phat. DS dia,
pH cudi 7,4 +2 ¢ 25°C.
C.2. Moi trwong BP (Baird-Paker agar)



C.2.1. Thanh phan g/l

o Dich trich nidm men 1
o Ammonium dihydrogen phosphate 1
o Potassium chloride 0,2
o Magnium sulphate 0,2
o Agar 12

C.2.2. Céach pha: Hoa 58g/0,95 lit nudc cat, dun s6i, hap 121°C/15 phut. pH cudi
1a 6,8 +0,2 ¢ 25°C. Thém 5 ml huyén phu 1ong dé trimg (& nhiét do 45-50°C).
C.3. Moi trweong TSGM (Tecra Staphyloccocus Growth Medium)
C.3.1. Thanh phan
o Hydrolysed protein
o Beef extract
o Yeast extract
o Manitol
o Mudi v6 co va hitu co
C.3.2. Cdch pha: Hoa tan 70g vao 1lit nudc cat, dun néng dé tan hoan toan.
Héap121°C/15 phut. pH cudi 12 7,5 +0,2 ¢ 25°C.
C.4. Moi trwong BHI (Brain Heart Infusion broth)

C.4.1. Thanh phan g/l
o Nutrient subtrate 27,5
o D (+) glucose 2
o Sodiumchloride 5

o Di-sodium hydrogen phosphate 2,5
C.4.2. Cdch pha: Hoa tan 37g/l nudc cat. Hap 121°C/15 phit. pH cubi 1a 7,4 +0,2
& 25°C.
C.5. Moi trwomg TSB (Tryptic Soy Broth)

C.5.1. Thanh phan: g/l
o Trypticase pepton 179
o Phytone peptone 39
o NaCl 5¢
o K;HPO, 2,59

o Glucose 2,59



C.5.2. Cdch pha: Hoa tan tit ca vao 1lit nu6e cat. Hap 121°C/15 phut. pH cudi la
7,4 £0,2.
C.6. Peptone dém

C.5.1. Thanh phan: g/l
o Peptone 10
o NaCl 10

C.5.2. Cdch pha: Hoa tan vao 1lit nu6e cat, phan phdi vao éng nghiém. Hap
121°C/15 phuat. pH cubi 1a 7,2.



