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Background: Staphylococcus aureus distribution is
associated with the nasal and hand carriage in hospital
staff and medical students. A factor associated with the
virulence of disease is the ability of bacteria to produce
the enterotoxins (Se) and Toxic shock syndrome toxin-1
(TSST-1). Aproblem in treatment was an increase in drug
resistance particularly, resistance to methicillin grourp
(MRSA).

Objectives: To investigate and to compare the preva-
lence of nasal and hand carriage of Staphylococcus aureus
in the hospital staffs and the medical students studying in
the preclinical class (the third year) and in the clinical class
(the fifth year). The occurence of enterotoxin and TSST-1
production of Staphylococcus aureus isolated were
examined. Moreover, drug resistance was also evaluated.
Design: Survey and laboratory study.

Setting: At Srinagarind hospital, Faculty of medicine,
KKU

Subjects: One hundred and eight hospital staff (physi-
cians, nurses, workers) and 63 medical students (during
their studies in preclinic and in clinic classes) were
examined.

Methods: Staphylococcus aureus were identiflied by
coagulase test and sugar fermentation. The enterotoxin
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Sensitivity of Staphylococcus aureus
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and TSST-1 production were detected by reversed pas-
sive latex agglutination. Drug resistance was tested by
disk agar diffusion method.

Results: No significant difference in the prevalence of
nasal and hand carriage of Staphylococcus aureus was
found between the hospital staff and the medical students
in both years {55.6%-59.3% in anterior nares and 38.1%-
44.4% in hands). MRSA was found in anterior nares and
hands of the medical staff with 10.2% and 9.3% respec-
tively. Those of the third year and the fifth year were found
with 1.6%, 0% and 3.2%, 1.6% respectively. The entero-
toxin and TSST-1 production occured in 13.9% of anterior
nares and 5.6% of hands of the hospital staff and were
found more frequently in MSSA than in MRSA. The
SeA was the most predominant enterotoxin isolated from
both organs of the medical staff and was found in only the
fifth year medical students. With the increasing clinical
exposure (the fifth year), the more enterotoxins were
found. The production of enterotoxins were found in
14.3% of anterior nares and 4.7% of hands of the fifth
year medical students or 20.5% and 11.5% of total
Staphylococcus aureus isolation whereas they were
found in 7.9% of anterior nares and 4.7% of hands of the
third year medical students or 11.9% and 9.7% of total
Staphylococcus aureus isolation. TSST-1 was also found
in strains isolated from both organs of the hospital staff
but was not found in the medical students. Resistance to
penicillin, tetracycline, lincomycin occured more frequent
respectively in strains isolated from both the hospital
staff and the medical students.

Conclusions: No significant difference of carriage of
Staphylococcus aureus was found in the hospital staff and
the medical students. Drug resistance was increased with
increasing clinical exposure. The enterotoxin and TSST-1
productions and the type of enterotoxin combination were
found more frequently in clinical exposed people than non
clinical exposed people although there was no significant
difference.

Keywords: Staphylococcus aureus,
TSST-1

enterotoxin,
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Kanamycin(K), Tetracycline(Te)
oo nsrauaznnslafagnazfian s ufianly
\afinoresnguNETadu (MRSAI wazidaiilasias
WETAAY (methicillin sensitive S. aureus, MSSA) Taempadads
pnlaanaidaniesn oxacilin

5) miﬂﬂwmnﬁwé‘umismnéﬁu (Se) uag
TSST 1(STs) m'imﬂmlfnfawaml,ﬂuiﬁnu coagulase 1
Lﬂﬂﬂu tryptucase soy broth Wunan 1 94 7 37°C an
Suhunthlfaaganaznan udadai supernatant &1
psaunN1saidumimentu AD uaz TSST-1 Tneids
reversed passive latex agglutination (RPLA) Tae/ld RPLA
kit 19913 oxoid”® Feflugdnnimaaeuinations 1
Staphytococcal enterotoxm A B C D LLﬂvTSST1 control;
supernatant mmmammwuﬁ control ‘wm’m Se A- SeD
WAL TSST-1; WAy supernatant m@qm@m@mqmmu 25
Tulasams M11%Raan9uwuy two-fold dilution AU latex
sensitised with antienterotoxin A-D Wa% antiTSST-1 11J@°’1u’m
3 ngN WATETUNALAEIANITINIZNAN (agglutination) oR
Qﬁmmum’miﬁ; 04 miunim (ng) FANARAMT

dmsuide Control &% L'E]uL‘VlTi‘Vl@ﬂ‘]]u A, B,

C, D uaz TSST-1 e Beufleurudesetineie S aureus
ATCC 13565, S. aureus ATCC 14458, S. aureus ATCC 19095,
S. aureus ATCC 23235, Way S. aureus ATCC 33586 AN
ANAL

8) MIAATIEHMIADA
test (X’ - test)

1498 McNemar Chi-square

ANANST 1 Aaziiuinge Staphylococai 7iRTANL
mrmmLLaWﬁaﬂummmmINwmmaﬂ?uﬂ?umﬁﬂu
Ao1Tln MSSE mrmm immiﬂﬂ@ MSSA, MRSE, Uas
MRSA RANASL mmm@iuwmwﬂ’lunau Staphylococi
analuuneau m«zmmmnmmnsquuimmqm
mn@umimumamqmmm«nnwnmwuL‘nﬂnauu‘wnﬂu
m@mmn«nn@m LL@"N@ NL‘n@mLmummmm@mw
Fiipagsanriy LuﬂmwuL‘nfmwm‘nummmmnmm (Lad1s
UARIAN9N)

HyAaIns 102 % (11/108 A fiTde MRSA Tuayn
mewu«mnu@ 9.3 % (10/108 AY) LLEIE]’]LL’?TEJUW]EIU'EW]S’I
mi‘nnﬂumm@ MRSA wwu«nnwm,l,mu@ﬂwn@ Staphy-
lococci TranupaziATlAAE UAD 6.4 % uaz 6.9%
ANNATAL )

A NAN59R 2 wudnda S. aureus AINAYNTDY
ummmmwmsww Se waz STs Anlu 206% 15/73)
sasdafiuanls wia 13.9% (15/108) ‘ummmni‘wmmi
#1198 WansinmanuiTasnile 10.7% 16/56) ) 999128
mmrﬂ,m w3 5.6% (6/108) m@qmmmwmmsmm@
mwmwmswmmu’lummlﬂu MSSA 11NN91 MRSA
Tmm‘n@mnwmﬂu MSSA wmwmi‘wwim 22.6% Az
MRSA iaaansmld 9.1% anusfi MRSA finuannila
lainudnfinnsa¥iaansfimnas wi MSSA aza¥raansiele
13% daulnnjiflu Se A LL@&WU')"W"]TWHHQ:WUL%@@%?’N
ansfsmaneiannnininuannile Taewudniflu e 4l
A B50%, B 14.3%, waz C, ACATs, CTs, CDTs, ACDTs,
WLREWAT 7.14 % (1/14) @91 MRSA anaynaig Se A
e 1 fradne Tuanied MSSA annflea¥ne Se adin A
66.6 % WAT Ts, ATs, WLILNENBEN9AE 1 FatineAe 16.7%

o N - % 4
M990 1 AU (%) FRAIB9TS Staphylococei FNLIANAYNLATHEYBILARINT

TRNWENLNAATUATUNT AN 108 AU

. 5 4
NI (%) ¥iavaye Staphylococci finy

v . X 5 L
adtzinge MRSA MRSE MSSA MSSE Yaiwnye Wornavina
ayn 11 16 62 82 - 171

6.4%) (9.3%) (36.3%) {48%)
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6.9%) {13.9%) (32%) 47.2%)

MRSA = methicillin resistant S. aureus
MSSA = methicillin sensitive S. aureus

MRSE = methicillin resistant S. epidermidis
MSSE = methicillin sensitive S. epidermidis
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A5199 5 usustiareadumimenduy AnuluaynuasieresinAnmunnediloatin 3
uaziiianttln 5 AU 63 AU

¢ v . . - 4 4
suilves  edwae 1w fIuriinues 323 % iy % fivu
infinn  fAins9  Staphylo wumlsnendufing v LRI iy
-coccus My wesanw oo
aureus ﬁ !!Elfﬂa
uenld
1 yHia 2 ¥Ha 3 ¥ia

uAni 3 Ay 42 3 2 0 5 7.9 119

e 3 1 2 0 3 47 9.7

uAn 5 Ayn 44 7 1 1 9 143 205

e 2 1 1 1 3 47 15

AN91aR 6 N1TReENTEN S. aureus ml,ﬂﬂimmn@g;]mm ummmmm‘imwmmamumum
memnunﬂnwmwwaLu@@gmmﬁ'mun ([T 3) uay Luﬂﬂgﬂnuﬂauﬂ Ui 5)

yonafilésy $1wm o3zl $1n0uAY (%)  S. aureus $nnuriia (%) vesnfidensen
IRECERT) (") A729 voaffh oy
Wuwmg fuenld 0o 1 2 3 >3
yaanslaanetna 108 ayn 64 73 1 28 20 10 14
(59.3) (1.4 (384 (74 (137 (19.2)
i 48 56 3 18 18 7 10
(44.4) (5.4 (321 G20 (125 (17.8)
UnAnwumnnel
fuilil 3 63 ayn 35 42 7 32 2 0 1
(55.6) (16.7) (76.2) (4.8) (0} (2.4)
flg 27 31 9 21 1 0 0
(42.9) (29.0) (67.7) (3.2) (0) (0
S 5 63 AN 36 44 3 24 11 4 2
{(57.1) (6.8) (54.5) (25.0) 9.1) (4.5)
fla 24 26 4 17 3 1 1
(38.1) (15.4) (65.4) (11.5) (3.8) (3.8)
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A9 7 AU (%) Be98eRUER S, aureus NiResatTTinping
(yAaNsTsaNENLa n = 108 nAnmunne n = 63)

yanailaiy eiufiaie

MIATNEE Az NI $1 (%) 'uaemuﬁ'uiaéa S. aureus finedoeviinng 1
$waw  meWugife CF SXT oM C E K L oX P TE
YAaNs ayn 8 12 14 9 1 1 21 1 68 20
Tsenenuna {73) {11.0) (17.8) {19.2) (12.3) {15.1) (15.1) (28.8) {15.1) {93.2) (27.4)
fie 6 6 8 8 11 14 18 10 45 19
(56) (10.7) (10.7) (14.3) {(14.3) (19.6) (25) (32.1) (17.9) (80.3) (33.9)
unAnmunne  ayn 0 0 1 0 2 1 3 1 30 4
Fuli 3 (42) (0) () (2.4) (0) (4.8) (2.4) (7.1) (24) (714 (95
e o o o o 0o o 1 0 2 2
(31) (3.2) (64.5) (6.5)
Fuli 5 ayn 1 1 1 2 6 3 8 2 37 9
(44) (2.3) (2.3) (2.3) (4.5) (13.6) (6.8) (18.2) (4.5) (84.1) (20.5)
fia 0 0 0 1 1 1 3 1 20 4
(26) (3.8) (3.8) (3.8) (11.5) (2.8) (76.9) (15.4)
CF = Cephalothin, SXT = Cotrimoxazole, GM = Gentamicin, C = Choramphenicol,
= Erythomycin, K = Kanamycin, L = Lincomycin, OX = Oxacillin,
P = Penicillin, TE = Tetracycline

Frunfiflunmzaeqide Staphylococcus aureus'l,uwn
LL@"ﬁ@ AMUIU 59.3% LAY 44.4% uﬂﬂﬂ‘iﬂ"lLLW‘V]ElLN@'ﬂﬂ
FT7 3 Wlunvzay 56.6% wax 42.9% wa Lu@@muﬂw
5 \unuzag 57.1% uay 38.1% AINAAY sm“l,uumm
LLmnwnu@mquummmmmnm ATWUTYARINTTE
Tanenunasussumiiie s aureus mmwuﬁm@mm
FURATANINNGN 3 mummnwm i“ﬂ\‘i@\ﬂ‘ﬂﬂ@ unﬂnm
LwaﬂLLﬁ'ﬂumﬂmmmmu@qmumun @il 5) axilide
aneiugvie mammu@mwummum m@mnnfn 3ln
mnnfnunﬁnmuwmLm@wﬂu@qmmﬁ'mun i 3)
Tmﬂl,u@@mumunwn@m@m@m 3 mumm@mnmﬂu
L“n@wwu‘lu@m@ﬂ 13.6% (9.1% + 4.5%) mmww,m@q
Lﬁ'munumam@mmnmmqmm 2.4% m@ e
wLmnimmnmr«avwmm@mummnmﬂmumun@g
7.6% (3.8% + 3. 8%) mmvwagmuﬁmuniuwumﬂ
AINAN5197 7 avnudgedaulunass Pastee pen-
cillin ImﬂLfawwvuﬂmni‘mwmmmvwmwmamu’lmm
mﬂm@m penicillin 89 932% seeadllAn lincomycin WAL
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tetracycline (TIupi ﬁquunﬂnmuwm Lu@@muﬂw 5
LLE‘E]ULVIE]UHULN@@Q‘U‘V] 3 'Q“"W‘U’J’]L‘]j@ﬂ@[ﬂ@ﬂ’m@’]ﬂ
TARNNINTYL ANANFLAR penicillin, tetracycling, linco-
mycin erythomycin, kanamycin, oxacillin Wa& choramphenicol
s

Jorsamazagiua

‘lummnmnmﬂuwwvmmm@nau Staphylococci
‘luummni‘mwmmawmwLm@w‘wui@mm?mmm
ANPUAE MSSE, MSSA, MRSE WAz MRSA (Iﬂ"l‘i'N‘Vl 1)
LmkuLm@mﬂqmiwmwmmummmlwﬂmmummm
‘VN'WHLL@”N?J (5197 2) FruluinAneunm et
73 uasdl 5 nimummummnmwmum MRSE Wa® MRSA
wuldiaannnstelinuiae (A1s19R 3)

1_|ﬂmni‘lu‘iiqwmm@mumummum 108 mu
WL MRSA ANAYN 10.2% LLa:f«nnu@ 9.3% (A1519N
1) LLmmmuunﬂnmuwmmqmuﬂw 5 gl (63 AL A
WUITR MRSA ‘lumﬂnmaﬂ 76% (13/171 AU} LazaNiD
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