XAC DINH GEN MA HOA EXFOLIATIVE TOXIN CUA CAC CHUNG STAPHYLOCOCCUS
AUREUS GAY BONG VAY DA TAI BENH VIEN DA LIEU TRUNG UONG

TOM TAT

Dé phat hién nhanh cac chdng Staphylococcus
aureus gay bénh bong vay da trén nguoi, ky thuat
PCR v&i cap méi duoc thiét ké dé nhan dac hiéu cho
gen mé héa (eta, etb) ngoai déc té exfoliative toxin
(ETA, ETB). DNA khuén dung trong phan tng PCR
duwoc tach chiét tir 24 ching vi khudn S. aureus phan
1ap tir bénh nhén bi héi chiing bong vay da tai Bénh
vién Da lidu Trung uong. Két qua cho thdy, 24 ching
nady déu mang ca hai gen ma héa cho déc té ETA va
ETB. Ty Ié mang gen eta va etb cda cac chung gay
bénh trén bénh nhan nir cao gap 1,5 lAn so v&i nam,
ngoai ra cé toi hon 83% bénh nhan méc bénh cé db
tudi <3. Trinh tw nucleotid ctia doan gen ma héa ETA
va ETB cua cac chung S. aureus trong nghién ctru nay
turong déng 100% véi véi cac trinh tw gen da céng bé
trén ngan hang gen quéc té.

Twr khéa: Ngoai déc to6, Enzyme protease, ETA,
ETB

SUMMARY

For rapid detection of Staphylococcus aureus
causing Staphylococcal scalded skin syndrome
(SSSS), a PCR test with primers was applied specific
to genes encoding exfoliative toxins (ETA and ETB).
DNA template used in the PCR reaction was extracted
from 24 strains of S. aureus isolated from patients with
SSSS admitted to the National Hospital of
Dermatology and Venerelogy. Results of PCR showed
that all strains have both genes coding for toxins ETA
and ETB. The rate of having the gene in female
patients was 1.5 times higher than men. In addition,
more than 83% of patients aged <3 were seen.
Sequencing results showed the nucleotide sequences
of the genes coding for ETA and ETB were 100%
similar to those in the international gene bank.
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DAT VAN BE

Hai chirng bong vy da do tu cau (Staphylococcal
scalded skin syndrome -SSSS) lan dau tién duoc
Baron Gottfried Ritter Von Ritterstain m6é t& nam
1878[1]. Tuy nhién, vai trd clia doc tb dén 1970 moi
duwoc Melish va Glasgow cht’mg minh [2]. Bénh biéu
hién & moi Ira tu6| dac biét 1a & tré so sinh va tré nho.
Céc biéu hién gdm ban dé dang tinh héng nhiét xung
quanh cac héc tw nhién, trén d6 nhanh chdng hinh
thanh cac bong nwédc rat néng, sau lién két thanh
méng bong nwéce lan réng. Sau 24-48h bong nuéc vo,
vay da & ria bong nuwéc cudn lai quan mép nhw cudn
thuéc 14. Bong nwédc v& sé& lam mét di phan I6n I6p da
ngoai ctia ngudi bénh [3]. Bénh khai phat khi cor thé bi
nhlem S. aureus tai cac vj tri xdy xwéc va gay nén cac
& nhiém triing, tai d6 vi khuan tiét ra cac ngoai doc té
ETA va ETB [4]. Ngoai doc t& nay bam vao céc thu thé
TCR (T Cell Receptor) va MHC (Major
Histocompatibility Complex) trén cac té bao mién dich
va gitp chung di chuyén dén viing da tén thwong [3].
Tai day, ching phan cét cac protein desmoglein

PHAM THI MAI HU'ONG, NGUYEN VU TRUNG,
TRAN LAN ANH, LE VAN DUYET

(protein lién két cac té bao da) tach 16p sirng rdi khdi
I1&p hat gy nén céc bong nuéce [5].

S. aureus tao ra it nhét bon loai exfoliative toxin,
trong s6 d6 ETA va ETB chi yéu gay bénh SSSS trén
nguwoi [6]. ETA la mét protein dwoc cAu tao tlr 242 axit
amin, cé kich thudc phan tir xap xi 27 kilo Dalton
(kDa), gen ma héa cho ETA thwdng ndm trén nhiém
sac thé cta S. areus. Nguoc lai, gen ma hoa ETB
thucyng ndm trén plasmid. Phén tich cau tric tinh the
cla ETA va ETB cho thdy, ca hai protein déu c6 cau
tric kha twong ddng, bao gébm hai ving chuyén biét
S1 va S2, mbi vung chira sau chuébi Beta — sheet va
mot vung C-terminal Alpha — helix. Sy gibng nhau v&
mat cau tric cling phan ndo phadn anh ding mc do
twong ddng cao V& trinh ty axit amin gitra hai gen eta
va etb [7].

Theo nhidu nghién ctru, cé sw khac biét vé ty 1&
phan bb gen eta va etb & cac chung S. aureus gay
bénh trén thé gi¢i. O chau Au, My va chau Phi, eta
xuét hién phd bién & hon 80% cac chiing S.aureus [4].
Tuy nhién & Nhat Ban, cac chiing mang gen etb xuat
hién phd bién hon. Ngoai ra, mét sb ching S. aureus
phan I4p tai cac ving tdn thwong mang ca hai gen ma
héa cho doc té nay. Piéu dé chirng té rang céc chiing
nay cé doc lwc cao va tao ra nhidu tén thwong trén [am
sang.

O Viét Nam, cac nghién ctru vé& hdi chirng SSSS
do S. aureus van chi dirng lai & mirc do 1am sang,
chwa c6 cac nghién clru vé gen ma héa doc t6
exfoliative toxin. Chinh vi vay, ching téi tién hanh dé&
tai nay nham muc tiéu: Xac dinh sw c6 mét va phan b
gen eta va etb & cac ching S. aureus phan lap dwoc
te bénh nhan bj hdi chirng bong vay da.

POl TUONG VA PHUONG PHAP NGHIEN cUrU

1. P6i twong

Céc bénh nhan c6 triéu chirng cta Hoi chirng bong
vy da.

24 chang S. aureus phan 1ap tr bénh nhan bi méac
Hai chirng bong vay da diéu tri nai trd tai Bénh vién Da
lidu Trung wong.

2. Phwong phap nghién ctru

2.1. Tiéu chuén chon bénh nhén:

- Bénh khdi phat cap tinh dang ban dé tinh hdng
nhiét & mét, cd, va cac nép gép. Sau 24-48h, trén dat
dd nhanh chéng xuét hién bong nwéc ndéng, mém, sau
trot ra thanh dam trot wét, bong vay da méng quan
nhw gidy cuon thudc 14, co the Nikolsky (+).

- Nuéi cay dich thwong tén da hodc dich ngody mii
¢6 tu cdu vang.

* Tiéu chuén loai trir: Cac bénh phat ban do virus,
di rng thuéc; bénh da bong nuwéc khac nhw chéc, viém
da tiép xtc con trung .Bénh nhan, cha/me hodc ngudi
bao tro khdng ddng y tham gia nghién ctru.

2.2. Phan lap chung Staphylococcus aureus

Bénh pham md tai vung da tdn thuwong va dich
ngoay mii dwoc cdy trén moi trudng thach mau, &
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nhiét 6 35°C trong 18-24h. S.aureus dwgc xac dinh
theo thwdng qui vi sinh 18m sang.

2.3 Tdch chiét ADN cua S. aureus

Quy trinh tach chiét ADN dwoc thyc hién theo mo
ta trudrc day [8], vi khudn duoc tron déu voi 3004 lysis

buffer (100 mM Tris-HCI pH 8.0, 20 mM Na,EDTA, 0.5
M NaCl, 10% SDS) va u & nhiét dd 70°C trong 10 phut.
Protein duoc loai bd bang hén hop dung dich
Phenol:Chloroform:lso-amyl alcohol (25:24: 1) ADN
duoc tha bang 1v/1v dung dich Isopropanol va ly tm
& tbc do 13 ,000 vong/phdt trong 15 phut.Can ADN
duwoc rira lai bang 500, Ethanol 70% va lam khd &
nhiét dé phong, sau dé hoa lai trong 50, H,O hoac
TAE buffer. -

2.4 Phén trng chuoi (PCR) .

Hon hop phan ng PCR bao gom 12,5, 2X
KAPA2G Robust HotStart ReadyMix, 0,5,M Forward
primer, 0,5,M Reverse primer, 5% DMSO, 50 ng ADN
tébng sb, dan H,O t6i tdng thé tich phan (ng 1a 25,1
Phan ng PCR duwoc thuc hién theo chu trinh nhiét
nhw sau: bién tinh 95° C 15 phat, 35 chu ky 95°C 1
phut, 57°C - 30 giay, 72°C — 30 giay, két thuc 72°C 10
phut [8].

et  Forward: 5 — GCAGGT GTT GAT TTAGCATT
a -3
Reverse: 5 — AGA TGT CCC TAT TTT TGC TG
-3
et  Forward: 5 — ACA AGC AAA AGA ATA CAG CG
b : -3
Reverse: 5 —GTT TTT GGC TGC TTC TCT TG
-3
2.5. Dién di trén gel agarose
8, san phdm PCR duwoc tron déu véi 2. 5x

loading dye buffer, sau d6 chuyé&n vao giéng trén gel
agarose 2% da dwoc bd sung 1x TAE buffer. Budc
dién di dwoc thwe hién nhw sau: hiéu dién thé 100
Volts, thdi gian 1a 30 phdt. Sau khi két thic dién di,
gel dwgc nhuém voi Ethidium bromide trong 5 phut
va doc két qua bangtia UV.

2.6. Giai trinh tw gen

Hén hop phan Gng sequencmg dwoc chudn bj nhu
sau: 4.l Bigdye sequencing buffer, 2,1 Ready reaction

premix, 3,2 pmol Forward primer (hodc Reverse
primer), 5 ng ADN template, dan H,O t&i tdng thé tich
Ia 20,l. Phan ¥ng PCR sequencing dwgc thyc hién

theo chu trinh nhlet nhv sau: 95°C 1 phat, 25 chu ky

95°C - 10 giay, 50°C - 10 giay, 60° — 4 phat. S&n pham

sau dé dwoc tinh sach bang bdé kit ZR DNA

Sequencing Clean- -up Kit™ ctia hang Zymo research,

doc trén may g|a| trinh tw gen 3130 cla hang
3. Két qua giai trinh tu.

AppIiBiosystem Trinh tw ADN thu nhan va phan tich
trén phan mém sequencing analysis v5.4.

KET QUA

1. Két qua PCR.

T4t c& 24 ching S. aureus déu c6 san pham co
kich thudc khoang 90 bp dbi v&i gen eta va khoang
220 bp dbi v&i gen etb. [hinh 1].

<220 bp
90 bp

Hinh 1: Két qua PCR phat hién gen eta va etb
cua 5 chung S. aureus. Thang ADN chun (gleng s6
6). Tr 1 dén 51a san pham PCR cua gen eta c6 kich
thwéc khoang 90 bp. Tt gleng s67 dénsé 11 lasan
pham PCR cuia gen etb c6 kich thwéc khoang 220 bp
2. Phan bé gen eta va etb
C6 7/24 ching phan lap dwoc tai mii va 17/24
chting phan 1ap tai vi tri da tén thucyng
Bang 1: Phan bd gen eta va etb & 24 chlng S.
aureus.

Vitri Vitri

Stt lay mAu ETA|ETB Stt lay mAu ETA|ETB
1] Ma | o+ | o+ 13 thIP‘c’y"ng |+
2| Mai | o+ | + 14 tth?ynng |+
3 Mii + + 15 | Mii + ]+
4 thrvgnng * * 16 thIP?ynng * *
5 thrvgnng * * 17 thIP?ynng * *
6 thrvgnng * * 18 thIP?ynng * *
thlg"ng T - 19 | Mai | o+ | +
Mai + + 20 | Mai + ]+
th-LrP(c)rnng * * 21 thIP?ynng * *
10 thrvgnng * * 22 thIP?ynng * *
" thrvgnng * * 23 thIP?ynng * *
12 thrvgnng * * 24 thIP?ynng * *

Theo bang trén, cac ching S. aureus phan lap
dwgc & vung ton thwong va niém mac mii & bénh
nhan mac héi chirng bong vay da.

‘So sanh trinh tw cla doan gen efa va etb cla 24 ching S.aureus v&i cac trinh ty trén ngan hang di liéu gen
quédc t& (National Centre for Biotechnology Information - NCBI cho thdy d6 twong ddng 100% véi cac ching

S.areus phan 1ap tai My, va Nhat Ban (Hinh 2).
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WHN S5.areus ETE

10 20 30 40 50 &0
FR TR (P N PSR S [ (R (R [ [ R |
TTCCACCTACAGATAAAGAGCTTTATACACACATTACGGATAATGCAAGAAGTCCTTATA

TTCCACCTACAGATAAAGAGCTTTATACACACATTACGGATAATGCAAGAAGTCCTTATA
TTCCACCTACAGATAAAGAGCTTTATACACACATTACGGATAATGCAAGAMGTCCTTATA
TTCCACCTACAGATAAAGAGCTT TATACACACATTACGGATAATGCAAGAAGTCCTTATA

70 80 30 100 110 120
S P [P [ P I B [ (P [ I P |
ATTCTGTTGGTACAGTGTTTGTCAAAGGTAGTACATTAGCTACCGGAGTTTTAATTGGTA

ATTCTGTTGGTACAGTGTTTGTCAAAGGTAGTACATTAGCTACCGGAGTTTTAATTGGTA
ATTCTGTTGGTACAGTGTTTGTCAAAGGTAGTACATTAGCTACCGGAGTTTTAATTGGTA
ATTCTGTTGGTACAGTGTTTGTCAAAGGTAGTACATTAGCTACCGGAGTTTTAATTGGTA

130 140 150 1&0
T e A I

5. aureus S54P05TA, ETEB
5. aureu= TY4, ETEB
5.aureus ETB

WN 5.areus ETEB

5. aureu=s SAPOLSTA, ETE
5. aureu=s TY4, ETE
5.aureus ETB

VM S5.areus ETB

5. aureus S4P05STA, ETB

5. aureu=s TY4, ETEB

S5.aureus ETB

ARAATACAATTGTTACTAATTACCACGTTGCAAGAGAAGCAGCCAARMR
ARAATACAATTGTTACTAATTACCACGT TGCAAGAGAAGCAGCCAARNR
ARAATACAATTGTTACTAATTACCACGT TGCAAGAGAAGCAGCCAARNR
ARAATACAATTGTTACTAATTACCACGTTGCAAGAGAAGCAGCCAARMR

Hinh 2: So sanh trinh tw nucleotide gen etb ctia chiing S. aureus phan lap tai Viét Nam (ky hiéu: VN S. aureus
ETB) va cac chiing S. aureus SAP057A phan lap tai My, S. aureus TY4 phan lap & Nhat Ban, S. aureus ETB
phan lap tai My

4. Phan bb tubi va gioi.

Tudi mac bénh trung binh la 2,75; trong d6, bénh
nhan I&n tubi nhét 1a 14 va nhé tudi nhét 1a 1, hau hét
céc bénh nhan déu co do tudi < 6. Tré < 3 tudi chiém
t6i 83% trong tdng s6 24 bénh nhan. Két qua trong
nghién cru nay ciing cho thay ty I& nam/n [a 1,5.

BAN LUAN

1. Phan b6 gen eta va etb & cac chiing S.aureus
gay bénh.

Viéc c6 mat ca hai gen ma hoa cho ETA va ETB
cho thdy ddc lyc clia cac chiing S. aureus gay bénh tai
Viét Nam 13 rat cao. Sy xuét hién ddng thoi ca hai gen
ma hoa doc té exfoliative toxin trén tit cd 24 ching S.
aureus gay bénh trén nguwdi tai Viét Nam phan 1&p tw
thang 3 nam 2011 dén thang 3 nam 2012 cho thay vai
trd gay bénh ctia cac chiing vi khuan nay.

Theo Ladhani, chi c6 31% trwong hop dwong tinh
v6i exfoliative toxin va 69% khéng cho thy co su tén
tai clia doc t&. Nghién cru tai Vwong quéc Anh va Ai-
so-len thdy, 32% sbé chling chi mang gen eta, 12%
mang gen etb va 27% mang ca hai gen [9]. Ngoai ra,
céac sb lidu nghién ctru tai Birc, Phap va My ciing cho
két qua twong tw [1]. K&t qua nghién ctru cia ching toi
c6 sw khac biét kha rd rét v& ty 1& mang gen doc td
gitra cac chang S.aureus gay bénh & Viét Nam véi
mét s6 nwéc khac. Didu nay c6 thé do dc thu phan b
loai vi khudn nay tai céc viing dia ly, d&c didm phan b
trén cac déi tuong bénh nhan co thé khac nhau.

2. Phan bé gen eta va etb v&i tudi va giéi tinh.

Ty 1&€ bénh nhan bj mac SSSS do S. areus c6 do

tudi <3 chiém 83%, diéu do co thé khién cac bénh
nhan nhd tudi thwdng cé kha nang bi SSSS cao so voi
Iva tudi I&n. Nghién ctru cla Ladhani cho théy, ty 1&
bénh nhan cé khang thé khang ETA, ETB & tré c6 do
tudi ttr 3 dén 24 thang la 30%, sau do ting 1én 50% &
tré 10 tudi va 91% & do tudi trén 40 [10]. Mét nghién
clru khac cling cho két qua twong tw véi 78% céc
bénh nhan cé van dé& vé& strc khde va bi suy yéu hé
mién dich d&u c6 ty 1& mang khang th& khang
exfoliative toxin thap [4]. Didu nay cé thé duoc giai
thich rng, bénh nhan cang nhé tudi thi hé mién dich
chwa phat trién va chua da khd nang sinh khang thé
khang lai exfoliative toxin va do vay nguy co mac bénh
cao hon so véi cac Itva tudi khac khién ty 1& phan 1ap
dwoc vi khuan thwdng cao & Itra tudi nay nhwng ty 1&
phat hién khang thé lai thap.

Khi xem xét yéu tb giéi tinh, két qua nghién ctru
cla ching téi cho thdy, ty I& cac ching S. aureus
mang gen eta va etb trén déi twong bénh nhan la ni
cao gap 1,5 lan so v&i nam. Theo nghién ctu clua
Cribier nam 1994 tai Phap, trong s6 32 trwong hop
SSSS ty 1&é nam chiem 66% (21 trwong hop) [11]. Két
qua trong nghién clru clia ching toi cé sy chénh Iéch
rat 1on so voi nghién ctru cuda Cribier, tuy nhién, sy
khac biét nay co thé Ia do c& mau trong nghién clru
cla chung tdi nhé hon nén chwa thé danh gia day da
duwoc ty 1&€ nam/nir. Ngoai ra sy khac nhau & thoi
diém, vi tri dia ly va dac diém sinh hoc ctia déi twong
khi thwe hién nghién ctru ciing cé thé 1a nguyén nhan
dan dén sw chénh léch vé két qua

3. Mé6i lién quan giira cac chi sé xét nghiém va
sw xuét hién gen eta va etb & cac ching S. aureus
phan lap tir bénh nhan.

Qua phan tich cac chi sb xét nghiém nhw Céng
thiec mau, chirc nang gan, dién giai, sinh héa nwéc
tiéu cta cac bénh nh&n SSSS mang ching S. aureus,
chung téi khdong thay co sw thay d6i bénh ly nao cé y
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nghia thédng ké&. Theo ching téi, diéu nay con phu
thudc vao tinh trang chung cla co thé, dac biét 1a vai
trd gay nhiém trung cla cac ching S. aureus mang
gen eta va etb. Theo mét sd nghién ctru, c6 thé chiing
S. aureus sinh ddc té va gay ra céc tén thwong tai chd
nhung khéng gay nhiém trung toan than, dic biét la
nhiém khuan huyét, nhw vay, co6 thé khdng cé nhirng
bién d6i huyét hoc va sinh hoa dang ké.

KET LUAN

24 chung S. aureus gay bénh SSSS phan Iap tai
Bénh vién Da liéu Trung wong tlr thang 3 nam 2011
dén thang 3 ndm 2012. Két qua cho thay, 24 chiing
d&u mang ¢ hai gen eta va etb.

- Trinh tw nucleotide ctia eta va etb twong ddng
100% v&i cac chiing quéc té.

- 83% tré bi hgi chirng bong vay da va cé S. aureus
mang gen eta va etb & do tudi nhd hon 3.

- Céc tré bj héi chirng bong vay da va co6 S. aureus
khéng cé cac bién ddi c6 y nghia théng k& vé& xét
nghiém huyét hoc va sinh héa.
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