o

Journal of the Society of Disaster Information Vol.13 No.4 | pp. 442 - 454

Available online at www.sodi.or .kr

MESI| S0} AR
Characteristics of Biological Agent and relavent case study

. 1 . . 2 .a3 . . *
Minwoo Park®™, Hwami Kim®, Yeonhwa Choi®, Jusim Kim®

* Division of Bioterrarism Preparechess and Response Korea Centers for Disease Contarl & Prevention, 187 Osongsaengnyeong2-ro
Osong-eup, Heundeok-gu, Cheongju-si, Chungcheongbuk-do 28159, Republic of Korea

ABSTRACT KEYWORDS
Biological weapon is manipulated and produced from microorganisms such as bacteria, Bioterrorism
virus, rickettsia, fungi etc. It is classified as one of the Weapons of Mass Destruction Biological threat
(WMD) along with chemical weapon and radiological weapon. Biological weapon has a Biological agent
number of operational advantages over the other WMDs including ease of development Biological weapon

and production, low cost and possibility of covert dissemination. In this study we
analyze the history of biological weapon’s development and the existing biological
threats. Then, we predict the social impact of biological attack based on the physical
properties of biological agent and infection mechanisms. By analyzing the recognition,
dispersion pattern of agents, characteristics of the diseases in the biological weapon
related historical events such as Sverdlovsk anthrax accident, 2001 anthrax attack, we
found out some of the facts that biological attack would not likely to be recognized
rapidly, produce large number of the exposed, increase number of paients who suffed
from severe respiratory illness. It would lead the public health and medical service
providers to be struggled with hugh burden. Base on the facts that we found from this
case study, we suggested the main capabilities of public health required to respond to
bioterrorism event efficiently. Syndromic surveillance and other reporting system need to
be operated effeciently so that any suspicious event should be detected promptly. the
pathogen which suspected to be used should be identified through laboratory diagnostic
system. It is critical for the public health agency to define potentially exposed population
under close cooperation with law enforcement agencies. Lastly, massive prophylaxis
should be provided rapidly to the people at need by operating human and material
resources effeciently. If those capacities of public health are consistantly fortified we

would be able to deal with threat of bioterrorism successfully.

AEH Hol AHEHE AEF7]e Al vlolel s, glAA of, F%0] 52 7HEdte whE A EH 2
oA, s}haHgAl, WARs Ao Al AL d-7](Weapons of Mass Destruction, A=Ad
WMD)E &7t A=F7s & 75l vlste] s} Aqke] gol4, A E2H8-A
AdEE BE, 2YAET} Thssitke 84 ol B0l EATT & =2 AETT] N A EF7

ol olFoi7l eiAle} WEale AEEA Rl el BAHET, AEAEA ) BLA 54
3 AR FUIN S 22 ARTI] FAOR AW A3H G oS AUs
F23 BATHEAL, bR TR, 20018 BAHE 5 AT AT A
Al A AT AAFE, 48] 0BRSS} Sl AYEHS BT A, 42
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1. M E

AEH S IAGEZHANN g I7hed 493 Ade st Aok YEH Pl AHEEHE =284
(biological agent)= A, HFo|# 2, ]AX| o}, T3 olE 7hE3t THEo| A ™, 3}8H2}-8-A] (chemical agent) 2} HAFE2H8-
A (radiological agent)?} ¥ o 4 ¢-F-7](Weapons of Mass Destruction, WMD) 241 £/F5 o9tk A EA-EA = o
B HFEAT719 v R FAA tt R AREAE SAAE = gls Ertotet, HAA ¢ wektx s GEA ST
Z7FE gk 5 9lo] I dEle 9 A F Atk BE SR tiEAE v &84 Tl o) o] A8

A sl = 473l MEed #7172 stk FoRg A=Fr]e A 5l Aake] golstar, Hgo] A Hs
“Thd@Ate] dEgoleta 7| = gt (WHO 2004) =3 Ao Az ol gato] Rolste] FREA, FLF,

ol e Te] FATMC B FrtoA FARY S JIFE ZAEAZE Aok 74, 7o, FHE A=
ZgA e 5oz sl ARITA Gl JAAHT] AH 3 FE77F A o] F A BAYsHHA Q4 E THeA
& 2o ASHEE AP A B WFAEe FHss AL oHA HeETh
< Aev A-HF Aol et tinlz} ele] A% AR BAsheE
8% 24Ye AT WA 9] AU9fA Ao ofsf WAEH = AEH o B¢E AodA AT AABES vt
e

TR FE AT gito] 7hssly] Wi AN AHI w7t 28 FAAE BAQGEIA e e
Ao A= F HATh(FETF,2007)

B AFE o AETrdd A¥S s, AEFIHE A At ek A=2H8-A (biological agent)®] =%
EA4E Ao EA AEEH A 3 34 33319} 71 Ao sk o Satal, AEFr]e] ol9A AxE Qs wAst
= Fu Yol il FHl ARES HESAT
2. =22

2.1 M=ty 9

AAH & dESHs AETH AFE olalete 2 A=HY vl 7|xekal & ¢ itk AESH 2l of
flol= A= Al Ads tulelr] o|d7] WEelth AA9] v=3 74d, 9=, 5Y, €& 5 B T7
TAH 2202 batre] AT Y 22 Od8E SF3AT 19699 HeulsE o Al oa) 343 eI
290 BF HAEHL B3HA HHog AR nlme AERr] AEIE s 9 »H?iq. YE-L2 1932
1945 37HA] Rk ol 150700 A=718d A7 2 AP S-S At 98klom, 3,000 0] de #8tA} 5
Ago] stk 7Bl A A e Il =77 WA A E, S, EQCQ T O e
7RI ARe Fsom, o 3 5 10,0008 o] AAELEIL ST Ao ® AA Uk 1940-1941'd ol = 3| 2~
o e FAMFoE AN =278V FeS ATl dA| Flste] AA2E ZFESAE BT (Croddy,2001)

TAEL GARR 0 P R 3 1ESHE AR EE S Pt AR AR ER RS
191937H 19893744 SFHQem, 2% 19733 57E 19893744 T3, &4 5 Tt AEF7) gk A77)es
A2, HISo] &stE o] T4d AT Z2 80 2UaAYE B2)7]% 3ok (Croddy,2001) ©F 60,000 2] #}3kAtet
7|&AE 0] “rfo] & 2] 912} E (Biopreparat)” 2= :r“\aﬂ AEF7PEz2 T8 FoAF o, = W Eo| F7]315 ghA
I A £ 15 T A 2EdS st HISEth 53], T “S51870l2ks TAE ] dEEEr| A
(intercontinetal ballistic missile, ICBM)®ll 4 EH(submunition) F e} 2 9] =] o] 4bE = == 7185 At (Croddy,2001)
2070 9] AEF7IA T2} AL, Al F4-E 3ol AAHo &FH UL, A T EIFES TR AETU1E
A = e AAE7IRES ZERdnt o] B3k AME S B vheo] ez uetE o] AR ]l 3‘1] ojF Hxo® Yy
& DrKen Alibekol] ot AgAlAl o] dHAA HAT 1= B F 1] 3jo|A T80 77|22 7 tiet FR
£ 3WskaL, 749 B A A= IUIEAE] ofd, Bike XRE A7 7R fdE AHl disiAE SAER L
H, e Aedse o A AAA Aol 3 Aa4e 300 (Alibek, 2000)
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2.2, 4=x2N 54

AEF7IS1E B AEAEA Y] EAS 28] 984+ 7H%E 71 % (infection mechanism)< ©]33t= 2] 2
88ttt Al (pathogen)= AQANA F2 3714 A2E T3 AR =] Foll frid=o] Ade don 4aA
°]7\}(1nfect10us partlcle)ga‘ FUTFoEA dojus 357 =F, L9 A (Ee AR AFHSAY 58T 2A Y
Bhs A28 =%, 83 e9d 240 HSHOEAM BAsts MR eEo] Stk IO R 587 =EHEE
o) BAE s dedse BE A2E Bo) B4 26T ¥ FEEE Uehils 202 oA 9lth(WHO,2004)
ol tEA] A AREA AN, H2Eo] e =2 A2E AAES HuFoeAE FUT 5 ITKTable 1).
A s AW TS wolal FAWULS] FRE S skl AE2EAE 7] T2 FAT)E
Ao o] Fojx|al, FALLE AY Ee gt AW [lHF0] olE FUFCEM Al ol2A Hoh

Table 1. Case Fatality of Untreated Anthrax and Plague (Heymann, 2015)
Anthrax Plague
Inhalation anthrax : maximally greater than 85% Pneumonic plague : almost invariably fatal
Gastrointestinal anthrax : 40% Bubonic plague : 50-60%
Cutaneous anthrax : between 5% and 20% Primary septicemic plague : almost invariably fatal

AEAeAE AR dA= 7H87] dlzel Fol Solatal FUE Folle FlE(alveoli)7HA] =23t AFEe] 3571
de AFERH FYHe dAE delFe WojuruFel Atk AAZ FUE AAES BIZFIFF(nasopharyngeal
region, NP region)oll 7% <3l A== #A(inertial force)oll Wt FAETE NP region®] % (mucous)ell €] %
10 micron®)’de] YA A& wEHTh NP regions 533+ 5-10 micron 99| YAHEL 7]3%A (tracheobronchial
region, TB region) WH3EHl| Q= Aol 7 (sedimentation) ¥ F4k(diffusion)ZH-&-ofl o3l €A =1, o]§ 7194A] y&
ko] A B85 (cilliary movement)ol] o3l A2 &2 wjE= AV 9AAAZ Foiztth 1-5 micron ©8te] Z7|E 71 Y=
< fellA A" HJ°1U1]71145°1] «]5H 11]74511] ol 7}&&35}0] %_l_o-lbl-t HZ7}A) X‘%‘j Tgdte] EE doTA ik
210} (DiNardi, 2003)

AEF7INEAELS AA7} E'n’ﬂ' E—t\-ﬂii ”ﬂﬂ‘/]i% Fesketar Fdoll <% 7&?“5% WYA|7]7] 2fsto] =2t
BAE 1-5 micron M2 JAE vAIZFESIATE ol ZA HAA S widete] Foll o3 S o =S vty
st I F7]3H(weaponization)2til Y =T

1
a) Nasopharyngeal (MP) region Inhalakbls
fraction
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Fig. 1. Region of respiratory tract (DiNardi,2003)
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AEE7F 2] el s dRbA o 47kA] a7t EAE okt A o2 A A Slth(Layne,2001) AA, =2
&4l (biological agent)o|th. AEZ-&A= =71 B Z2|(organization)ol] el YF T 2A B oJstal itk AARA7]F
(World Health Organization, WHO)l A= A EZHEAIE “AANA A, & I8]2 A4 2W Ee XAE 92
717] & HH oz wEolxl Aolgkal WAISHAL UITH(WHO,2004) MR o &-ZokellA dntx o S8H i Sl=
21314 Q1 “NATO handbook on the medical aspects of NBC defensive operations (1996)” ©] A ]ol ¢Ja}H AEZH-E-A)

A, AE Ee T dBe dovle AR E sk AL, e EvEY A=y £23E fdH AA

H CWA 15793:2011 Laboratory Biorisk Managementoll A= “Ate, 5= & Ao 24, ¢d27], 2 45
d

e g i g oA ot AEAEAE “HEE R oE HE ZEH Y dle] He A, vhelE 2,
A, AR}, 45 8 HLA == 4= FAlEa2 50 k. ol SRR =7ket 22 upeh
W8 Aozt e o, A4 EE HEE FH R 7lEd AR S, A=A As dodle v EolEe
A uE 1 ATk
el e it o E73H4 (toxonomy) 710l wet Al vlol#l 2, ol 2 Tt ShARE M do
o] 5ol W} F-5 3287 (incapacitating agent) 2 A AHH-8-A (lethal agent) = 738171 % 3o}, F-5312
T OFEA A o2 A2 ARAE YNTIH F2 o|FA7]= AEAS on|ditt F-535125-8-A)
& -, o] SAE BHAA 5 F FES THAVIL Aw AT AEEE AT EE AT E
S EA ZA ofEH I WU} o] F2I <4 vlo] 2] 2 (Venezuelan Equine Encephalitis virus) 5-&
, Al SARS S T APl o]2A] sk A8AR BA, T, H2E o] ol &3
722 (strategic) HEF7] /TS sl BA, T, A2E 53 o] FiH o AWET} £ AAHEA
t}.(Layne,2001)
=R 2 BEZEATE F7]3Kweaponize) H A=A o F-olth, A EAEA= “F-7]SH(weaponize)' E Y= 7}
glo] 3 BEF717t HA gt #7183 A=A8A e YAV E 1~5 miconY B2 7hHgshe Aol o]H T
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HE T3l AEFEAY trF S-S wola e A g o] 3UF Fdke =8A SAS RS I
WA FF dUAE T FIFoE FotE BELEA YAELS 14} o] ZF(primary aerosol) Z YA =T t7]
E e 12 o 2EL 7|7 S5e W ol FsAIE AL Aw Abgolu Tl o] st Z4El ol2A fok
12} dlo] 2F0] 7|75 Bl ol Fsith A RH Ee A& Y 53 HEst A, ol F dUAE Wol FTFoR
OHA] F4tE = AAES 22 odlo] 2 (secondary aerosol)ol2t F-E0h A717t &5 &5 B2 w9 A3 435
& FAsH] mEel I SdEE] B2 dAEC] O 87 T2 A F4ik(reaerolized)H 7] HSiM = ] 2
A7 &7-EH B = 231 ool 2Eo] RHCRRE AN AG4E e JAAT 23} oo 2] AFAtH | A

EE Fe TEVIREE oIS Sle AR nvE AeE A FHa gt (Layne,2001)

PERIOD OF PRIMARY AERDSOL
ECLURLIERATHON

Small Pariicles Remaln Artome (1 10 5 Morons) ,
Il::;p;—jp_.s Behave as & Gas. g

Wy av e

"k ot

L I ———— e
whpnrae

Fig. 2. Property of primary aerosol(Layne,2001)
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AEE o FFES v Al t‘dﬂﬂ a4 ALAA (delivery system)olth. HEAAE Fall =284 4837t
A =g@3lal gatkE o Al 5 ol o s itk AEAEAE I E AFOEA 27HA] 73

=g =7
o] EAjgtha ¢ A ) em, A FA (point source attack) ¥} 41 FA(line source attack)©] IR |tk A FA L ofx,
ALY, F & (bomblet) 5 FEFEE o &to] SHAAF AL & TS FHE EZEAE FXdh= WA S
omgt. ojof el A FAL FAWEAG 2 RE Higho] FEWEe] A& (upwind)oll A A& e dEshs W
OS2 e FRAD Al taf FAAE e Wolth olH7t T4 F87], =8, A9, A9
o] &8 5 9l (Alibek,2005)
npAeo 2 7132 2730] k. SR A ] obd ME Fxhel tid AT ke Lol E Y
of ARl ZHFoIA Qlo} AxM el F7]9) UF7F YFD| o] FAXA] AL
iRl AT w AE2-gA o 5”‘}0] ﬁo]d Aoz YA o2 HHF2 F=2 A Yol dojupr] wiEl,
k. | o3t A 7102 4S5 itk (Alibek,2005)

ﬁ
ojf
i)
0,
S

S
o
to
[
o

2.3. 0|2 MEFI| SAIY
oS BRI ER IR 712H(~1969) 5 A ARFA e AL

Ask7] HAsted ti7] S Bk
TPttt 195010l B A A} Bacillus globigii(BG)E H-7138}sto] Zg]Z o
E] A
EA

st d8e
l AH(California Bay)oll Al 2323}
T} (Layne,2001) g E1o}al| Qo ZHE] 2 mile BolZl XA Aukg o] g3t 2 & ¥l (line source attack)Z 4
Xt oH, 7718k BGE 717E Bl A EYoA Mo SAkH . o= S3koll AAHAY §71EF7]
(impinger) ol A s FA| o] HEHHA SRAFJT) S4F BA 7] F BG E£AH] F =+ 10,000 spores/liter 74 &=
P Aoz alElon, AeEYoNE 2F7 JeiAg A2 60%7HA] AdE A= o ZH ] (Layne,2001)
o3t AE EUE AxH AEF7|7} @A (Bacillus anthracis) o] ATl 7Hg 3l B3kt &4 H 2] FH 22 Q13|
0715 &A1 F%< 10,000 spores/liter7hA] =28 Z o), GubAQl Agre] SFFo] 14.4 m3/day, 10 liter/min
¢ A& Abetd A Aol AFsta Qe /‘]-%L%—S— 3 100,000 spores 7HA FY3HA H= 2 O0E dSHh ©A
ol thefl B Hos 74zl A §9) % #(Inhalational LD50 for human) ] 2,500~55,000 spores Hé.vrl
(CDCR009) Y= sl wf thr]gelA & "LQ E"X‘]‘?Oﬂ 125 A4 =2H0e 4F dubal 199 s 7 Arg
AT 1.8~40M7HA] =22 F e AL © :
olglg 43S Fal 7HH“‘7]'°1]/‘1 R @A EA o] WA 7 Fr)stE SR
A FA Gl U AJDEoAE Fe ATt LENo T AL 40u)71A] =2t oFo B
Hot A=, A A == d‘:‘r(potenhally exposed population) .2 #8E F = HMAY o ALE
A7t o] FAR A ks A AEE TheAol Ade A & F A
1950 AE Goll A = FAEE AEP S SRR, FEAHEHAAM 5 micron S & HAI7HEE
(Bacillus Globigii)& A 7-&oll Fot uigel 7jxe] Stz A8l GANE 2-&A1] et
FARE ¢ IRAER FAEG. A 37T 2 SbE UM TS 14174 1413 302E <t ALE
7}, 2MZ o) % FA3] WolAl = Aoz ARIH I oA BibE A= FAR o Fshe At v
o g wrkotel Asart AUt AAA 2 SitE = Ao Eokth olE 7 AR HARE
N A Z2 (impinger) ol A sFAl o] HEHo2M & 5 A, AEd AT 37 T s 459 Ak
HAAGALE ENE FFelE 23, sigAskd o849 80~90%7F Aol & A= Ukt (Layne,2001)
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2.4, L8 AHIEEA T (sverdlovsk) EHXZ Al
19799 F4&d 2HEFATFo e GAME et FUEAE AT ol FAALY HY AEFI|ZZ T30
d3to 2 A JHEHITIYE BANLF N A Fr)8tE BAI) REE fFEHOE2A B HIA FAE R T
|

A FRE] Gl ANH LYY oG KFE HAY) WEoleI TS AR 1992d0] A EY
sEgaas] FARALACl TAL AT BF F WA ATk 4 FAH o BESYT VT F5HE
ofal A4 H ZARIA G B2 F 778 FYRABAT] BASRACH, ol F 66wl AT, LA BT B
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Lo} AARE JAE FART A kS Aolgte FAE A7) E Atk X A& (Case Fatality Ratio, CFR)S 85.7 %=
FUBAA S AP A XA dERHSITE kAR 667 o] BAL T 55 % 724% 7 A BARE AHE S 5T
Aol o BT FAol T A o' HojAs A5tz Ql B4 7lste] Agaetaae Fade] Mg A=
717} “gender weapon'etal HTel7| = &t Th(Alibek, 2000) 3HAITE o] @] LG o]fr& ©]¥ DrKen
Alibek®] Xzl o3 WA A ek F715td @A Fo] =2 A FEHAsH SATFoZT e o 7
LA Gl AN =R AzEZ] 22AEC] tiFE @Al ZEE ] FAHAL Aotk ZA S oF
Lol A AL E A Ao EE T oftell= okl EsS AAskaL bl wEd A= Aol Ltz )] W&
| ti7] Sl FitEoldd BAo] =EE 7FeAS A3 WY Aolth (Alibek,2000) ZEX O 2 o]H T o
A= ’\]’ﬁl-tr"ﬁ}ﬂol 88l wiol WA Aty & F Aok Feivkert s s e B A B
=2 £ AAst] R 2REH FEHE 3718 A FEoA FHtel ME=S sk AAkQl “Shelter in Place"
7} 7H‘jo1'%7&% Ao Et = A=2EA Y H7E4 Alde kEe H4getet aRFolgs Aol dFE Aotk
H= e E AR AR B (Occupational Safety and Health Agency, OSHA)% A &3}, 318t WAbs 2 d=2 0]
o2 NS A =EHASE 93] “Shelter in place” & FH3EE AA3L U
How FHI OE 5721% TUHEAGAT} - AFA B2 2FA 0] BF @AM Z o2 E &
LA ol AR T AH S frEE AEETE 4 km7bA] E2E AT Aot AL A #Ed
SAZF BASS B FAHAEE A0S F don, A S Lo F Us
oo ordith A gl ZaE HAR $E AT Y AL g4
3

2

I _ISL'
S}

km7HA] 20|90 F718kd A=H-EA £ ks ol ATHIU
ad AR e iR FAEADA Aol thsto] A&3) tiSstglon 2rhA] B XS st 2MEF
223 A9l A Bde AL TL3tol] gASEA} gl A JHAAS S o|FAA ARSAY. =Y FAE
of 7Hgel SlszAE S vhdste] ot JIEFE AASHEA, 7tESEdA A Fobe AAsT A 3R
I

2190l e A Zo] o] FolH I ARE FF Hﬂﬂv‘/]ﬂlol’qc’] AAE I BAG=S 7IAFUAlA ] 4%
o2 A& X2HE il AAE BTHEA ¥ SF7HE AFASA T SEAAE HAT A HAEINA GES
273 ol2ldt 2 EF tEo] ApEH WA Fo] AU A A 59,0007 ©f WA K FA T 80% 7 W
21E& A9kt (Meselson,1994)

Fig. 3. Geographical distribution of inhalaitonal anthrax cases(Meselson,1994)
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2.5, FAH OfAT FEHO|HL READ
T 19541 o}s) o] Bz 2 2H Yol (Vozrozhdeniye)’d ol *3%!%—71 T Al A=) ARS APs] AR

HHFAA ohg2ay). 1719 ofEAT3) 71518 T3 52 A oled HoA wAst I0s ZuEAs
WHO?H 5% upde] BE8 T 3% vhiba) =8 71%0]3 W 19714 79 2=, o3 s9e) MaIgels 73

A+ 107g0] HAAL o] F 32 APESEIAAT 1936\, oln] &1 WellM Y] titR T F¥2 4 TREHUL, AEE
T3 A 19613 PHACE 1 o) HaEA] ofal | Ao 4¥ e 79“01 53—71_}01]*3 T4 nolg2=E o] 83 7]
5} Aol AhE AT A g AYGollA Fo] AT AHLS WHOO! 34 BarskA] eaghey. 300 a3 2o
AP L 19701 E Aoz 2237 F-4] Baixz) 2001 FHAE gk 8kAle] )3 /\1 W AA] FAEEA AFA ZHEA
o BRIME 243 vls Fefakse o] Aol A Aol obd = et F713 thdel e 3 niolg o thit 2
7 Fad A S 2EE 5 AT
HyMes 3 s A7 A74d(Lev Berg)€ BEAL o & 8E sk =% Uyalylt KomsomolskE Htsk= 744 ol A
FRl HEHAL, 1F oFd2Z(Aralsk)oll Eotot & ’\}%}a S AENFE 7Fsde AABIAT AR, HalA #4
I A AFE AE el A FRe A A S T Age WET Aol fiva AT drAES 2W7E 94
*3%?1]' Al A9 7122 AHH Y Vozrozhdeniyedd & Aus FHolA &7 § A9 dxd T4 =EH0e Als
AR, BA A7 B EA iR ARbS ZhaelA Huie g AlES AFs E4AY Fdd el
Oq:rL/H oA °‘°P7ﬂ TR =ZH U A7) wiEolh 7 WA, 1759 0] WA A 357 o] AFE20%) AW 197283 9] L
<ehulol 7 A} Rlu e w10 T 39 0] APERE ofd i AR AARE A= A Aol7t il AR, AR
AAE Bl B W, frasehlol faols WEAe] 43 284 T4 AFEL 28%((5/1751), A% vh=gke] AP
£ 22%01 AW H| HH, ofgt 0] ApAF BT %@” o2 AP 30%(3/10%)0l BT ofda T YT
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2.6. 20014 0= EX{E]2
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