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ABSTRACT
HAEFE BHUIHY TS FuROR A5 FEUA HAEY AAFolt HAET S TAWHUAR AFE 9IS
J H3te] A A, A HAE B 3] vLS B Ask 5 ek AREE IS
AHgo] 100%] 772 WS A2 2
oltk. MAERY MY AL 3 FAAY BellS B chFd AAPEEC] FEHT Jow, @A FUUFFIAR, vhrbazt
2, 5% SO 402 FIS ok A7 YA golon 319 99 2 A 7Hs4el qrt ot
B3 olshot A A4l et A% Hel w&3 chelzk

—

 gsjt},

Key words: HI2E; HAE,; A4 AAL 1AHHLA

A 2 T 0t HAEFS I Al AFEC| w1 FFEAA A
oF FFS v|H ARg]F o & S-S o7 5 Qlo] u=d
B AEqt(Yersinia pestis)S B8 71449 1834 4 HEA A HFAIE] (Center for Disease Control and Prevention,

o g 540l §lar Aol == AiAlate] Aol CDO)°IA = FIAEHS Bioterrorism Agents Category AR

o ¥ AE(Plague)o] Aol AAZA] oAl F EFSkL UHH3I.

BE Ale floed, SAAY F38 A9 40%7F HAE HAEE A4S wet Jxdy, HE5E, HE3e

2 AR o]% 1860dH] F=olA AdAYstel &3, ol 2 FEHY], gFE F8e Ay} 57 o | Fo|

2|7}, otz A @A FaFFeE, viortazt A S gEo] g2 AMES EQlth Ha

2, 5, 0, #HF Sl Bk Qs A4S < 9ol HEA Y EeuiFS BT gt AP EC] €85
Al

oltH1,2]. HAEE F= #HHE #Fo] ofsf Agol Hutd i glor, & SoMe s EA 9 gHito] ivlste]
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A AR A7]7+(World Health Organization, WHO), H]
LA S A LAIE (US Center for Disease Control and
Prevention, CDC), B]=+873E(US Environmental Protection
Agency, EPA)OA] IS Ao} A 3He]%d(Korea Disease
Control and Prevention Agency, KDCA)O A &7t X3 4

T =52 835

HAEFS TAS FHA S veSH FHE/Y
Foloh. TFAMeIA B B HE A% e 24 i
F B QUFoE BEH 0], HHo) FRe 28-30°C
olc}. QutAel Aol ws) a7 FAstne A P

A AE7A7]5-(World Health Organization, WHO)OJI A &
I Y&ol mEH, I 5009+ TAlof 50 kgl HAESF

o] ARHUE 1 150,000 2] HHY HAE LAP7F LAY}

AL 71 % 36,0007°] AFY, 10 km oHie] ®jollA 1A%t &
b HAEG] AE 7T Aor st HAEdS

oo} 2e B AT, A H5 A, B AAL D 2

2. U Sig

198993} 2003 Atolof 25704 & 38,3107 2] ]
AE ¥HH(2,8457 Aol BIE Ik 20009 o3 E A
A @A) 95% ol4o] B W% F3=, virirkavte,
2tk 9 gtyol 5 ofxezte] JFE Ut 20174 7]
&, FAUFFI =, vitiasta, 52y
2 Z7lo|x, Aol AAd Wit S slwA 20049 9,
20079 Am=HAlo}, 2014¥ FAHIFES=, 20179 vich
7ta7kE 5™ 1) oIS FUtolA ALK oR HAE &
Aol HiEal o]

]- HH:H = o] 7]-%1— =

JE 1. HAE A AA A d
(2013-2018).

ZA: Centers for Disease Control and
Prevention (2021.5.27.). https://www.
cdc.gov/plague/maps/index. html
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AE gxpo] wjgo] o%t 7] F A 5ol Ao AEV=

95%2 ARt AL 10-20%°]th HEEE HAEE
HAESo] ¥HAZ HAd o TSk, A A 9] 10-20%
S A3t} Hol G vH 1 71- 7k A 7HEE 5
shett), HEY HAEE 53718 B9 34 Z9EAY o
24y fAEZ APEUS o DAY £ Aok A 2EY
A9 FEI7} 24N AL R ofF Bomn] AAHgo] 100%
o 73 Aol 7 =2 FEfolThs,6l.

Of

o] ¥RET7]. dA4d HAAE A% A= dvEdAd

AAABL-3)°1A FFsfoF rt8].

1) B2]HQIZIAL
HAEFE vjofo] ZAHEA L o}, Aut Alto] Hlst
of Wrgo] LN HAHLzo|A 2-527F vjofo] Wasict.

35-37°C&Rt ofy 2} 22-30°ColA &= T&sh7] wiizol A4
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AANA T BF, W2 204 HigstH tE Al
-2 A AAA HAESS B 5710l Golstril 4], i
of= & A3t u) 2] (Sheep blood agar), ZZ3 8 Z](Chocolate
agar), WZ 7|8} A](MacConkey agar), CINHA]|(Cefsulodin-
irgasan-novobiocin agar) 5 AH&3STt. & gH x| of A
o] ek 39 of 212 o, 48AIZF HISF Al 1-2
mm 7|9 S35 ngo g §EHL2 YEhA| gheth
71 g Al fried egg’ O] Heho] TAE T WA
M= 132 EolokAl gboF 7219 Hts A
(1]. CINHiA| o] vl SF A] ko] S F&-2 W0 = Let
U119 2), HIAES 22 vigE Auu 2 483 5
t}H4]. Wright-Giemsa T+ Wayson ¥=t ¢

W (safety pin)¥} Zo] A9 F B¢ FET FAEHE AL
A 4= Uth4,5].
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H,
[>
|m
el
rlo
o%
o
©
42
fancy

Al A1} oxidase 24, indole 241,

urease 24, catalase YAO|H(E 1), HE7} Qo] 2EA49]

au

+ AW AP YA (direct fluorescent antibody, DFA) A}
Ho] o] &=L Ut} FFol A¢E Fl FAE HAELT B

47 %, YA|FS Fotel B FPL Ao 4

oftt

J \
rr

28 2. A2ETY A FAGSC,
481 ).

(A) X3 2] (Sheep blood agar). (B)
W 2718 2 (MacConkey agar). (C) CIN
Hj Z](Cefsulodin-irgasan-novobiocin

agar).
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B 1. Yersinia & AN|+9] A3}sH29l EA[

J—‘
i

2 - FI-gel SE2| 20| 5

SiEs  (35°C) NEAAHBEH T 25eC 35°C
Y. pestis - + + + +
Y. psuedotuberculosis - + + - - - +
Y. enterocolitica - + + + - - _
Y. frederiksenii - + + + - - _
Y. kristensenii - + + + - - _
Y. ruckeri - + + - - - _
=R =4

ZX4]: Printed/Distributed with permission from the American Society for Microbiology, Washington, D.C.,

and Prevention (2014.6.27.).

2013; Centers for Disease Control

B 2. HAEq] A 984 23 34 (4]

E NS py|C ml
—— | (ng/ml)
FIpeY BT I
Cirprofloxacin <0.25 - -
Gentamicin <4 8 >16
Levofloxacin <0.25 - -
Tetracycline <4 8 >16
ZX4]: Centers for Disease Control and Prevention (2014.6.27.).
o|t}[4]. F1 Y2 HAESFO] o] oA R 735t WY of AH&EI glow, ul=S X3 FFHEL FYotAloF o

g7t BEo] Fojyt
ge) AgHrt

QAo FANAEAANE AT FRELAY
A270] A48

#7442t qPCP1

]

S474

ek fAER] GAF 0] 25k YC2
Sepan|s
pMT1 BetAv|=o] Qe Fl Q¥ ¥4 28 vld 94

o A 5t= pla Y9 protease F+HAQ! YpP1,

ol #8 EH 02 AREEHIL ITHIL.

Q1 YpMT1

b) HIH|2| QK| SSHZHAL

dre gl eutA] = 54 1A AL T Al 5

2710

=9 S7tell A R eutx] g8
QA1122 WA= HAES tigh Hold &3 5
& 7ML QIARE HAEGS} A SAstH oz THY

3t #F<1 Yersinia pseudotuberculosis
12 & Sloh. 28y i d2ES 25°C 9 35°CE A4t
HAEG] oAl Aoz E8d 4 UrH4,10].

H
ot
)
oo o
:?%

H
AR 33

l‘

S~

JAA = EtestE 5ot cipro-
floxacin, gentamicin, levofloxacin, tetracycline®] %44
T (Minimum inhibitory concentration, MIC) ZHFE 2)= &9l
AoH4].
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AR FoIAE AHS s s WAlo] glom], Aoz 5
7h e AL ol Au ufehrkAstE, obAlol, Ao} Ho
A BV AL A8 Folth ol9] Bl 9 V U Agstol
1 H12H(F1-V), FHRypVax), SHEV1IA
Agrsiglort ok szt AE eigkeH11). HAE: 7] %

A5, A A 57t A= 4A)&0] =T, Streptomycin,

i
o]

gentamicin, tetracycline, doxycycline, ciprofloxacin, chlor-

amphenicol, trimethoprim-sulfamethoxzole 59 AR

10¥ B9k X Zol= Alo] PAHTHA,6].
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Yersinia pestis: Characteristics and Laboratory Diagnosis

Seong Wook Pyo, So—Hyeon Kim, Hwajung Yi, Gi—eun Rhie*

Division of High—Risk Pathogens, Bureau of Infections Disease Diagnosis Control, Korea Disease Control and Prevention Agency (KDCA),
Cheongju, Korea

ABSTRACT

Yersinia pestis is a facultative anaerobic, Gram-negative coco-bacillus and causative agent of the zoonotic disease plague. Y.
pestis is a high-risk pathogen that can be transmitted to humans by the bite of infected fleas or rodents, direct contact with
infectious body fluids or tissues, and inhalation of respiratory droplets from a person with pneumonic plague. According to
clinical symptoms, plague is divided into bubonic plague, septicaemic plague and pneumonic plague. Especially, pneumonic
plague can be a very dangerous disease with a case-fatality ratio of close to 100%. For the laboratory diagnosis of Y. pestis,
various diagnostic methods through the culture and isolation of pathogen are being used. Currently, the plague is sporadically
occurring in Democratic Republic of the Congo, Madagascar and Peru. There have been no cases in Republic of Korea, but
prompt response and diagnosis are required in case of suspected cases caused by foreign imports or bioterrorism. For this

purpose, it is important to understand the plague with continuous education and to prepare for laboratory tests.

Key words: Yersinia pestis; Plague; Laboratory diagnosis; High-risk pathogen

*Corresponding author: Gi-eun Rhie, Tel: +82-43-719-8270, E-mail: gerhie@korea.kr
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Figure 1. Current status of the global
outbreak of the Plague (2013-2018).
Source: US Centers for Disease Control
and Prevention (2021.5.27.). https://www.
cdc.gov/plague/maps/index.html

Reported cases*™

. 1-10
® 11-100
@ 101-1,000

o > 1,000

*Data reported to World Health Organization (WHO)
**Dot placed in center of reporting country

Figure 2. Colony morphology of
Yersinia pesits (35°C, 48 hr incubation).
(A) Sheep blood agar. (B) MacConkey agar.
(C) CIN (Cefsulodin-irgasan-novobiocin)

agar.
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Table 1. Biochemical properties of the Yersinia spp. [1,4]

Species Oxidase  Catalase Urea (35°C)  Indole F1—Srl1:’f&gen Baoctenophage Iysls

25C 35C
Y. pestis - + - + n +
Y. psuedotuberculosis - + + - - - n
Y. enterocolitica - + + + - _ _
Y. frederiksenii - + + + - _ _
Y. kristensenii - + + + - _ _
Y. ruckeri - + + - _ _ _

—=negative; +=positive.

Control and Prevention (2014.6.27.).

Source: Printed/Distributed with permission from the American Society for Microbiology, Washington, D.C

., 2013; Centers for Disease

Table 2. Interpretive standard for antimicrobials susceptibility results of Yersinia pestis [4]

Minimum inhibitory concentration (ug/ml)

Antimicrobials

Sensitivity Intermediate Resistant
Cirprofloxacin <0.25 - -
Gentamicin <4 8 >16
Levofloxacin <0.25 - -
Tetracycline <4 8 =16

Source: Centers for Disease Control and Prevention (2014.6.27.).
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QuickStats

Trends in Energy Intake, 2011-2020

In 2020, the energy intake among Koreans aged 1 year and above was 2,180 kcal for men and 1,596 kcal for women.

This has slightly decreased over the past 10 years. The percentage of energy intake from carbohydrates reduced to 59.4% for

men and 60.8% for women in the year 2020. On the other hand, the percentage of energy intake from fat increased to 24.6%
for men and 24.2% for women in the year 2020 (Figure 1).
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Figure 1. Trends in energy intake and percentage of energy intake from carbohydrate, fat, and protein.
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*The means in Figure 1 were calculated using age- and gender-specific structures of estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2020: Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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