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&k /risk : “the probability of harm, injury or disease”

f&¥E/hazard: “a recognized risk”

4 /saft: “free from risk”
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B. anthracis, gram stained spores
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Flea drinks rat blood Bacteria multiply
that carries the bacteria - inflea’s gut

Human i1s infected

BEERAT,
ZHERI A\ I HE5E HY 20 B PR E P = e
Flea bites human, Gut clogged

regurgitates blood with bacteria
into open wound
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Day 4 The disease
attacked the nervous
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smelling black liquid
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a fever
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Anthrax pilot plant used to produce billions
of anthrax spores at Fort Detrick, Maryland
before the United States unilaterally ended
offensive BW research in 1969.

Spores sent to other military sites placed in
weapons

The building is entirely free of anthrax
spores and on the National Register of
Historical Places. Tours frequently take
visitors through this old production facility

The "eight ball" one million
liter test sphere at Fort
Detrick, Maryland. Animals
were tethered within the
sphere while aerosolized
agents were aerosolized.
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1. The ABCs’ of biological warfare

SR EHRNEAREIR

Small numbers of living micro-organisms (/b=

The target :

human, animals, plants (T

=Ry

micro-organisms multiply (or producing toxin) 3% 4&

incubation period V(R

disease &I

death or incape!citation FET BN R K 7

(depending upon the biological agents chosen)
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Rift Valley Fever
ZUR

Tick-borne
encephalitis

Typhus /BEZ A Z=AE
M 5IRE
Brucellosis/%n EXJ%&
M=

Q-fever/ Q%

M RK
Tularemia/EF &
R HT R =

Anthrax/7<JE
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Tularemia/ THIA/EFF R IR  swEsrs
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-1 to 10 organisms (aerosol or ID)

¢ FA- AR
© BURESEE L (ARAERES AT

) 1 AE B R4 i 6 B P A0 15 EL B
P

Fr|

Ulceroglandular
Lymphoglandular



Viral Hemorrhaglc Fevers (VHF) W R
& rX

A=
— Filoviruses/ 22iX® 3 (Ebola,

=kt

g\ l

Hm ST

Marburg)

— Arenaviruses (Lassa, Junin,
Machupo, Sabia, Guanarito)

— Bunyaviruses A R &=

— Flaviviruses®&iHw &
B SRTEE - virus dependent
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2. AIM{EAEETIHEY

Biological Warfare Agents:
]

single-cell organism that cause disease. £ Zfp@4 47

vary greatly in lethality and infectivity. B 75 = & B 5t F1 24
antibiotic-resistant stains occur naturally. fii%4

readily grown in artificial media using facilities similar to
those found in the brewery industry. ST 1&5

wE

Virus infect animals, crops and humans.R] B a4, RIED

A

Virus must be grown on living tissue. 7£JEZRREER 22 R4
Virus can mutate naturally or genetically engineered to

increase their effectiveness. &% H #2352

1R R R R E )

Fa &



kYA 0/
Rickettsiae Coxiella burnetii (Q-fever, &%iFH)

Rickettsiae’s structure and form are similar to

bacteria, but must be grown in living tissue. EE&
{1 2H BEtE Fx

HE

Relative few species appear to have potential for
deliberate use against humans, but could be used

to destroy crops. EEZ{EHFR1EY
Causing hardship and famine S¥{&£ 41 B FIL5E




Toxin (EB3R)

Micro-organism
-bacteria: botulinum toxin (A& &%)

staphylococcal enterotoxin B(EI&EIkE A5 =8B,
SEB)

-Fungi:
-Plant-ricin 2# &% (from castor bean)

Living creature - saxotoxin (from shellfish)

Chemical synthesis {tZE&
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Biological Warfare Diseases & Agents Listing

A WES

Anthrax (Bacillus anthracis) &REFE

Botulism (Clostridium botulinum toxin) RFEE

-Plague (Yersinia pestis) BIEHFE

*Smallpox (variola major) XIERE

*Tularemia (Francisella tularensis) :

Viral hemorrhagic fevers JwaF{4 4 ik

(filoviruses-Ebola, Marburg) 1%&1%:

(arenaviruses - Lassa, Machupo) hijb#RimE

Machupoi®=

B HTER 1

BB

inE DERE



B 3 &R/ Diseases/Agents

Second highest priority agents include :
-BEZH '
-PERRE, TTER
- R CDCHFA! IR I B F1 Ea

| FEL




B3 WEH
*Nipah virus JEAfRE
*Tickborne encephalitis #8{5 m &% X 4
-MelioidosisZt £JH (Burkholderia pseudomallei)
*Psittacosis (Chlamydia psittaci) 7% J& {4
-Q fever (Coxiella burnetii) 352X {#
Ricin toxin from Ricinus communis (castor beans)&Emi &=
Staphylococcal enterotoxin B EIEIkE &= B
*Typhus fever (Rickettsia prowazekii)iz 5z )x &

Viral encephalitis f/ &4 X% (alphaviruses [e.qg.,
venezuelan equine encephalitis, eastern equine
encephalitis, western equine encephalitis)

‘Water safety threats 7K)E153& (e.g., Vibrio cholerae,
Cryptosporidium parvum)



Category C Diseases/Agents
Third highest priority agents
ImRE, RS EEREER AR &/
--availability /535
--ease of production and dissemination/Z;F
A FERIEEL
EABESBRNMBIER, E™EXN




Category C

*Hantaviruses ;XIB{x &=

*Multidrug-resistant tuberculosis

Nipah virus e/ =

*Tickborne encephalitis viruses

*Tickborne hemorrhagic fever viruses

*Yellow fever



-Antibiotic-resistant anthrax -Plague-Ebola hybrids

genetic engineering to try to create such “superbugs”

[“TBEIRRE”
anqa] R fE 2




3.4

BRI 7] &

Dual-use of biotechnology

Production of biological agents

Media 1ZFHE
Seedstock FH

==l

Hﬂ

Equipment {{251% %



Per square kilometer:
Conventional weapons $ 2000
Nuclear weapons $ 800
Nerve-gas $ 600
Biological weapons $1

(The poor man’s atom bomb)
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Mousepox virus \/\

>

!“ou 50 DNA

,:'4"'
"' -

Interleukin-4 i 4
gene __—/
Mousepox
t vaccination
Engneered virus —C=

>
\

=\firal DNA

Experimental mice
(expocted 1o be

sensitive to Mousepo y

Vaccinated mice

(expected 1o be
immune to
A==y MOUSOPOX)

. —
);3::/

Experimental mice die Vaccinated mice die
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4. £V IR 1

Hazard assessment/fgEM 11
-area/3e [, size of population/ =ZiE a9 A £t

Detection /&
-detection system/#ull 2%z, identification£ E

Physical protection/4IIERGiF/E IR LRI
-respirators, mask, building or vehicle equipped with
filtration systems

Medical countermeasures/[EfTtiE
-vaccination, antibiotics...

Contamination control/i5:g$E
lﬁﬁ)luE’JﬁT:F\ lﬁﬁ;ﬁ il Y ﬁ@@ﬁrﬂ‘ﬂ%

-a slight continuing hazard: deposited on the surface, not
persistent or continuing hazard to personnel
-ultraviolet rays, sunlight, environmental conditions




B E IR BT N T SRR R R E M FEEIR

1. The infective dose of the potential agent E7

=

=<3

2. The method of attack on the target population
(e.g. Inhalation, ingestion, or by an insect vector)

WA LRIER

3. The means of dispersion of the agent &E&5/FFERT
F I

4. The abllity of the agent survive until reaches the

target (fF7&1)




5. The abillity to deliver an effective dose to the
target population RIFERE W E B

6. The practicality of an infective dose being
achieved in the target population, or the amount
of agent in the target population remains 1A% 5]
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7. The time to effect or cause disease In the
target population ;&{XHA

8. Whether the agent causes a contagious
disease =& Al 5| & R &% ?
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ke, rash

ke, respiratory

Flu-like, hemorrhagic




SHRMENREH KHME B

N-NIED G R Bm . fesiit
(i =51 CEYD)




Clinician: What is your diagnosis?
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e Teen-age acne?FHE e Measles?}iZ
« Smallpox (Variola)? X1 e Chickenpox? /K&

Courtesy: Dr. Michael Allswede



Diagnosis -- Smallpox (Variola)
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http://www.dlyinyi.com/chinese/products_yiyong.htm
http://www.dlyinyi.com/chinese/products_yiyong.htm
http://www2.china.alibaba.com/athena/sampledetail/5353597.html
http://chinalaobao.com/product/product_images/1342.jpg
http://www.aniline.com/catalog/safety_products/buy_gloves_rubber_latex.html
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Could a single vaccine
guard against an onslaught
of various different germs?
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http://www.academicinfo.net/terrorismbio.html

http://www.telemedicine.org/BioWar/biologic.htm

http://www.cdc.gov/ncidod/EID/vol5no4/siegrist.htm

http://sis.nlm.nih.gov/enviro/biologicalwarfare.html
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