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- Abstract |

requent large outbreaks of food poisoning or foodborne diseases are emerging problems in

Korea. As for individual cases, most of food poisoning or foodborne diseases are difficult to
diagnose based solely on clinical features. On the other hand, in case of large outbreaks, clinical
features such as the incubation period, presence or degree of fever and the severity of upper
gastrointestinal tract symptoms could be useful for the differential diagnosis. In this review, we
suggest key clinical characteristics and standard laboratory diagnostic methods of epidemiologi-
cally important food poisoning or foodborne diseases.
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Diagnosis and Clinical Features of Food Poisoning

Table 1. Nonnflammatory vs inflammatory diarrhea in food-borne diseases

Mechanism Nature Stool smear Examples of pathogens

enterotoxin watery diarrhea no WBC C. perfringens type A, S. aureus*®, B. cereus*,
Norovirus*, V. cholerae, V. parahemolyticus™,
entoertOX|gen|c E. coli, Cryptoscporium parvum,
Cyclospora cayetanensis

invasion or cytotoxin  dysentery or inflammatory diarrhea neutrophil(+) Non-typhoidal Salmonella, Camphylobacter,
Shigella, enteroinvasive E. coli

* . Diarrhea might be absent
+ . V. parahemolyticus induced diarrhea may be presented as both noninflammatory and inflammatory diarrhea

Faz o o= A 2hExIde] 7hssitk(1). wEbA &, group A f-hemolytic streptococci= 155 i

ddele A ddle o] AollM dFet 3 54= 23

aefate] XA g sk Aol Sasitt, HE7) L Fa e A Ade] Fa%k JHE
2 EHolMe Sefvet EdRTelr Asmes 27 AlEs] mitell2~7), 3l Zivkel] 2 A T E A

ato] Befslal Jl= de T WA &3] BAse 78 2 &517] %= gItH(Table 2),

$Ho) oA 54 Bl xR ol theff o iz gt A

LHEICS QIS T2 Slo] 9l 797} slo] whed) Ske] vl s A e
A o] S|k s14] 91e] B A
WP A5 L AE AL 1 AR gl A9 Heke sl old] slehe Re fEde
3l W o B2 &38| 2hol= TR o] | P/ EANE: 2 S, aureus, Clostridium perfringens, Bacillus cereus
= AEAY AADSE BRI, MAEAIRE  B2E 4 ol ofd ASols GE 24t e 47
th7l Z=2x(enterotoxin) 7} 574 W& o] =83k -5 & o] AFAIE WA Felehal, AFA wife Al=stAu
= Aee TR Rk gon N A UY Bloxin) EE 4 A4 FHAE pEs} kw3
W PN A9} B, P AL PG Hole A% tmnjoleize] 29 F 7rdelo] 1 o Q] Wil
bk EAe] dBon Frod A5Ee 549 ol wd Fejol gk
o 99, QSR nlaEe] A ARE A o, Ay el B4 e Qe )
n| 50| A3 M| E E(cytotoxin) 7} AHES Yo7+ A &3] ARE3= blood agar, MacConkey agar, salmo-
g 83 2F8-S 3= A2 AFo g7 AET|7 A1 nella-shigella agar 0]9|9] BjR|E F7}2 ARE3loF ==
&3] o] FRkEr 497} 5}, Camphylobacter7} YA ZE 2)41E 7430l
Aol Ao g=Andal A2==E8 5 4+ 9Ju} + charcoal cefoperazone deoxycholate agar(CCDA),
(Table 1), charcoal based camphylobacter medium, Campy— CVA
A, 2SS doTle HYA 5 g S92 g mediaum ¢] #jAIE F7t= o]-&3iM 42T, ofrlstEka
L 7An)stal o FEje] Aes e HYAlx e 5~10%, A4 ol| 4 48 ~72A%E o] = vl Fallof gkt
(2, 3), Listeria monocytogensv |52 9E, Vibrio vul- (8). Vibrio7} &]21E ujol]= thiosulfate citrate bile salt
nificust HEZL-, 955 =24 (shell fish toxins)+= A} o] sucrose(TCBS) agarol] F7}= vk Ao| FH % ™(9),
Qo= AIHEHA SARS- BiAl S4F 3H(hallucination) Yersinia enterocolitica’} ©]2)E woll= CIN agarE o|-&
&, Ho(puff fish) ol Y= tetrodotoxin 25417 7ol 8te] 25~30C = Wi s 3 gH(10).
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Table 2. Clinical features of selected food-borne diseases

Incubation Pathogen Fever Vomiting or nausea Diarrhea
1~6hr S.aureus usually absent almost always common
B. cereus(emetic) absent almost always absent
7~12hr C. perfringens type A usually absent usually absent almost always
B. cereus(diarrheal) usually absent usually absent almost always
12~72hr enterotoxigenic E. coli absent or low grade sometimes almost always
Shigella common common almost always
nontyphoidal Salmonella common common almost always
V. parahemolyticus absent or low grade common almost always
V. cholerae usually absent common almost always
Norovirus absent or low grade common common
L 2HO|HA S (non-symptomatic infection)©|S<= H.iLsk v} o}

Y2n}o]# A (noroviruses)s Caliciviridae®} Norovi-
= Qi ofe) fralae] vhol i F s

Ao 2 I Ao = Norwalk-like viruses, small round

rus&ol| &35

structured viruses(SRSVs), human caliciviruses 2=
w72 3Fck11). egnfo|gAas Tute] gl oFA
] RNA vlo]2]X(positive sense single-stranded
RNA, nonenveloped viruses) 2 tF-2] Tt} m|9lo] gl
= wpolelss} AR 87 FoA AE Seo]
Hojutt, o] ulel =mrtolgi: AT T AT
T ATH(12).
wufolel it SAe] Uy, TR So 25 U
H-ZT el sl HutEs B9t iRt o= #ate
ol @98 -8, 21 So| 4@ el Far)
olt}, o2 ZstH FEE ot ¥7] 7Y (airborne
transmission) ©] A E= AHE 21$tH13). 10 ~ 1007
Aic] w5 72 5] vjol el ol SlaA e 2hedgo] fi
T = A0 R dEA Qlrk14), Holle =2hfol &
) 70 HN WA} Y85 A B
I J+=d] Hutson 5 519 ALA=S o=
st QLA OF WolR S 717 RS ol
2o 7 Ho| 2 E]a1(odds ratio: 11.8, 95% confidence
interval: 1.3 ~103), B8 NF< 717 9)7421= 7+do)
ZF EA] &0 M(odds ratio: 0,096, 95%confidence inter-
val: 0,016 ~0.56) ZFo] AL sjtijete 5 A4

lU}L mﬂ

> g

(15).

A Rk el 35 71dsfoF & i 54 vt
2k 3 1~3U A= AE71E 7, =4 1 o] 3
St FES} HARE SAl 343, ARl Hdo] 5
REE]7] % ARt o] ERbEE 7B+ Eathe A S0
TH14), 11 oJol|= &gt S0 25 o4l Fop= =et &
& (abdominal cramp) o] vt o] B¢ 4=
1~3U A& 5983 A 7 Rlo|k 3] 315t

HAE AP} AAA] vlol2l g wjEE o ke
o} 27HA] HekslA] g3tk Rockx Fo] AlEE A s
E dTMe 54 8 35 S/ Exbe] tii el =

zrfolgf o] FHAPTF A& H7 ]2 sHITH16).
ek 2xp o Aol ek ARt
(reverse transcriptase polymerase chain reaction, RT-
PCR)O] g 2rolal Qltt, FHolls AARE AT ER
A A 9E8(real time RT-PCR)o| =4 =|o] xltte] wizk
39 9 A4} Aiho] GEESIE), o vl 2
HAg+ B (enzyme-linked immunosobent assay,
ELISA)¥} NASBA(nucleic acid-sequence based amplifi-
cation)”} ‘= 2Hlo]H2 75 Xeke] f-8-51A AR-E A
go|eH(17).

\‘ﬂ

ATz} oltpie]

SalmonellaZs T = 2F 2,00047]2] A o] Aol
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HE o F 9l A o2 A& Q). o] T Salmonella
Typhi®} S, ParatyphiZ} 242} | 529} st e F 25 o
S 7)=4HH, S, Enteritidis, S, Typhimurium, S, Newport,

S. Panama, S, Muenchen, S, Anatum, S, Hedelberg, S

London =& FA] 9A-A9LS 53] o7 4 9Ithk18),
S. Enteritidis®] 3% Z7o] A 2 W4 ] ZA5HAA]
At 9 GAZ = ¢J=1] Ebel 5& n]Zox] S-EE]=

Al 20,0007 = 17 &2 S, Enteritidisol] 2 J=N-S A
olgl= A+ 2¥= W E3sr| = 3ItH(19). =Sk Salmonella
& T2 =9 g &3] SAR
mdle) gEde Al S5, RS

57 o EEA ARERE Huks dojdtt, =3 1)
= doA 719+ 7Hdo] S0 ol s=
Hol| M Aeh= ARrdeiato] AlgolA] AHE do7|7|%

18% ol iz 2

[

r\r

rJ

st

29 o B4e st 2k 3, 6- 72400 A
o) BENE A B, 94, TE Fe) 0] e 7
ik ) Sk} AP AR A, el Bl
o] A EIKs Holtk, A eh s v o
4 AL Hole Aoz A4 ol o] iz Al
oo SPRAL ST A8 ol 3-7Y BER B
Bshe 297} oh-Rolth20),

7%l ZAE o= ghate] tiollA 4= F7HA] o]
AZEH S. Newport, S. Panama, S. Muenchen 59l 7
4 Aol e $7HA] E oA wto] AEETH2D).
Aot A7 o] = 7d-f-oll= vE ol 67l o ot
< HEstl= Hao} Qlok(22).

shale] oWt 2P i A & 21 wljeks)
of Zlekgtet, A<lte] A F7HA] E1lslr] fsid= 28

el ofsjof gt

AN B 8] @ 7 (Vibrio parahemolyticus)-& e Vi-
brioZ 753} 7R 2 5 YA (halophilic) A& ¢

obolu} 731 tol o) ZAsic), web Fu) e e A=

Diagnosis and Clinical Features of Food Poisoning
S0 gigtol} ol MAshs shabES sk
Ash= 597t thiolH =, 27 T3 22 s, Al A
32 qighel A5k 215 o1fi7h 53] FAE 2ol
— 5golE O = 3V, parahemolyticus O3:K6 &3
g ol Wfrago] £AI7F BIaL Jlek(23).

VibrioZ; &2 18~37T 2] 840l S23}, ofEo|
Elo] sll4r(sea water)®] %7} 353 Vibrio <y TE9]
HEAH 07 FAetH o]of miEbA] ol F3} 7kl sl A
A WollA o]& 759 "Wyl 71 =th9). sjolM &
digt, v 82| e HdF, Au| B el e AT T Vibrio o
&= ol o3t Agho] o5 kel HsEE A2
ol2|gt e etz 5o = gt Aot

HUA V. parahemolyticust TDH(thermostable
direct hemolysin)o|2l= Z}E—/\(enterotoxm) = xg A=
] o e Aol Gl ol e} S
, Forel Poiliele 5% BHES Be
kol kA A AHwatery diarrhea)E 3481 E©TH0).
S sl & 7)osfoF & i EAe v
2t} 3, moAFolv 7ESel 2 s B4, SiikE
9319k Beto] glew] A, 2 - 4841 o) Haslg 7]
A i), ] Rtel Tl g e B4

o
&t EWJ%H, Ul%Ol Rl —’F NAF THES Hol= A9
=

o| 2 °laf] A

1r

S8 A5 glo|= AR A= 12 ool ==
57 F iR oLk (24), DoM<= 2|57 2e e o Qi
(25).

E et 21559 RISl Sraphylocuccus aureust
Axn] 2 379 A A

ak
E
o], 3] SF FolA FAHE S, aureuss= 7 ~48.5TC,
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pH 4.3~ 9.3, LF=(H 15%2] NaCl -8-24)2] 270l A]
= A%o] 7hs 826, 27).

5. aureus= TIFEH EAS AT Ao RE SIS
o] = A, B, C,D ¥ E& 9] A= (enterotoxin A, B, C, D,
B} Ass i o] le Zl o2 AZErH(28). 4

100C & %Oh ﬂﬂl v} ﬂXl sk
ol B4 2 A SR R o] QA o)7] uf
QU 2 135 SHETH26), ofS AT AT
BRI 48 TEE FUHE A0 el ek

7 2GS 95 2 7|Y3fof & A EXJL ]jl———l;l-
2tk A, 1- 87 Al 1S ] S, o
o] st At 7E 2 95 LO}U% AR, g2 %‘j}
A v B iRl dA, 9 2 T E Sdo] U
e T Ako] ABkEE AP} A FubEchs A So
. vl BAE Hols YEAel Asko
cereus®]| &|gF TFE & (emetic form)9] )‘]3‘%-% =9

)
2

g 3
2
)
M

rf

rir

~d

2+ Bacillus

At

S. aureus= AARINAN = &3] Eal=7] nfFof vk
3] gzl o T A oA S, aureus7| 2| EA
Gt ] EEQHE AEE0 S A6 = gl ojeka
0.2 o3o] B S 105/5 o1l Tol Afehd et

&5 gk I, B E2ol o) BN oz F4H

3kx}ol| A &Yk phage PFGE(pulsed gel electrophoresis)
P& Hol&= S, ureus7} o= A Uﬂgﬂ, P TS

P

d=d HEdS

A=A g TS2 heat-stable toxin(ST) 2 heat-

labile toxin(LT)E AJA3= A=A At (enterotoxi-

genic Echerichia coli, ETEC)el &J3]] ¥Alsli= 2ol
LT¢} ST A 3% = plamidel] EAfs 574 3 H
9] E, coliZ} A7] plamid& E53$to 23 ETECY| ©r,
ST} LT= 242} STa & STh, LT-1 2 LT-112 Yt} o] 5
AR LS s o JUA 0T Holshs B
= LT-13 STao|t}, LT-I& cholera toxin®} %24 © 21}
TPsr oz fARRe] 27 AlolA] G ol 2] 21|12 &
Akl BEE 3 Ak olee] §4T aldt sTag
T 7 S SXTHG0). o= s e At
by ANE B2 i

g 913 2 Flolslor & Yk S4e e

7 2
Atk 3, 1~ 39 Aol RS 7 m B, e

Fuke ) AL 1

4

P A Basshe] A, e
o

2] 97k hrtolehs A Sk vl 3~ 7% At
AT SAECHE). S0 gk Folole th Abel
A o) = Aoz Az

B3] ol 54 BHH E. coli 7 AT shA
AR & S ik, 3212 EAE LT B ST 958
SHe A7 QA BRlsH PCR AALE S 5 9

o1 FHol= DNA probeE ¢]83F S 44} ElH,

ELISA| &J3F 542 EQIH 5-0] A =0 o]-8-FaL JITH30).

S2AElC|S AES
Clostridum perfringens ©}3E(spore)& A3
e 58 %
2 ool E5) WIS Aol Thorat g ole
=t 2SEL AE=4E WASH= C. perfringens type A
o oJ8l] FHETH(31). C, perfringens type A7} A 4=
FEae Dol oFHAIRE trypsing Zeh @) 3 &
axoll | 2H2) = A] 8=TH32).

2 ek slol % vlelslol 3 4 S then)
2ot AA, 8 ~ 16417 A=e] 5715 7 =4, ti

u= A

2}t okX) &7|A] 7T o 2 °ol7kS E3KE) I

)

Solth ti7f 1~2<d Xél::J} B8l 54
H3). DA 22= B, cereusol| o3 AAE AF=3t
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Fo] ol

C. perfringensv= 3734219 A= A21e 4
w5 thes] gy i 23wk A o)A ol x}ah;}
a1 s Jekst = gt} Al s 5210l 107/g o3¢
9] A2t el 2314 1075 139l o) FY
2 7471 ok, HTole a4 H, g A~ 3 A

— -

r\r

AH A HSE, PCR, DNA probe, phage typing 53 2>
t’g-l:l]j o= %}%/\ L= Z]-E/\E OLQQ-’G]-—— ‘rrﬁ }_e_ 751]7@,
HZ37 | = 2H32).

HElleA Ass

Bacillus cereust O} A= I3 A 7o 2 &
G HT Sl AR B sEY R Tl F WA R
Hh(33). AP A FE & (emetic form) 2 AN (diarr-
heal form) BE| 2] A12E-S ksl 2= o}

TEY A=E=2 B cereus’} A3+ heat-stable
toxin¥} A7} Zlt}, o] Fie Aol A 100C = %=
= g 2 =R h o trypsindt 22 T} 3 g
8 3 B Qg fol ] thEo] SO 2 51
£)7) gro ] 3 PES fUHhs el Trokt 4=
axof w9 B=g 54& HQlth(34), B3 B, cereus?]

& g4=alA vle) AElo] Al
D FRA7) ol AE FEUT L0} AR 4

ott.

heat—stable toxin

AEA] TEY Alde2 4552 Holu 4% Wi
(noodles) F2|7} izkE o] WAYsl= -7} BT, H= 4l
At W G I oA 729 B, cereus 3H3| = A|TF

FHA SR Hof| gt ol E = Ao A Hot, o] $ 1xkE =
2] E Holy |s A Bastd olx7) oA A
(vegetative form)o] E|o] F2J8= ¥ of|4] heat-stable
toxino| A E}, 32 Hof| Jolu |S HH A He
—Es}l:iﬂ}_‘]:_ heat-stable toxine Goll %s}7] vzl fﬂrﬂﬂ
Lo 717 Ex= Zlo|th35).

-g— S5l 719300k & FEF Algle-2 2F59
oA} EAL theat At R, 1~ 647 Are] AHE )
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