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< EIpY

HVHE 95 10 FJ 11 FIE 95 F 10 Ff 20 FIERS B G =00 [/Tgﬁtﬁx
7RG o [ P = ﬁéﬁ“ ( American Biosafety Association, ABSA ) = ¥/
2006 F 357 49 S @ E Prd = ﬁ% (49th Annual Biological Safety Conference )
F:i’(ﬁ% EEE A TP ‘@ﬁ‘%&ﬂ/ﬂf?ﬁ'%@ » B EFJL"J_}?C?TE'J
AP == ?ﬁﬁ?ﬁ'ﬁ?ﬁf’ﬂ/m%ﬁ%“ bf’ RIS 95 3 126 |1
f[ Vg VR PORORI R [ AR R > A RS P = BT
) LR TR FBBERR - 4 AR 1 R
S AERBIA T T PE % (biological toxins ) 72 PRI PR PrRE L 15 by
?ﬁ (=) ??U%iﬂgﬁﬂdfiﬁ' (D) FPEF VRN (Z) FPE R
EEER R SR - J‘JQEJF'J}I?]”FE[F%J%? Podr == Pl = T P A R P
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Z - RRCTAERT
(=) & P22 3foRslifid (History of Biological Toxins)

e (Ei# %S (Whatis Toxinolog)

1

4%

7 &

Rl

=
a
>

3 % % (toxinology ) i~ P& H VRIS > &% F 115k
(multidisciplinary field VPSS 717 1878 & ik Bl & F15# 4 Claude Bernard
B SRV AR I %‘%%ﬁlj?, ’ ‘F{Tﬁ s J === b

FHFI NI T R R R

\m

I ) R % g
( physiological process) > [N, Zk (poisons) =15y EEEEFTE 55 112 Hﬂ’fﬁiﬁ*ﬁﬁf[

FiguapuE 3% 21 (Claude Bernard, La Sciences Experimentales, Paris, 1878 ) -

EFRIHRY ﬁﬁiﬁélﬁ"ﬁ E[ﬁji if[ﬂ UERE FLﬁH[ » SRS A RS
T | F IV ESPIpYE )k (animal venoms ) =% |Z AT (poisonous plants ) °
EST R J?J’@?‘iff?wll? YPEETH] e ‘E'% NPT o SE R s
W I F%ﬁ ik

EVR P PE '%ﬁliiﬁﬁl"‘ Tﬂi"”‘] 2 PUETpU Rk BT bR e E‘rﬁlﬁié
B 1550 F VIR pRGEEE (Ebers papyrus, 1550 B.C.) (Fy#R(pI=
B SRR R (- SRS U B ) SR Y 70
D P AP R > BT R (hemlock ) Fh 7)1

By i v, P2 (state poison of the Greeks) 5 FLPHE &1 (aconite) » t"F Rkl



Bl 7\ %3 JE F,J@Elﬁ JH; 8k (arrow poison of ancient Chinese ) ; 78 (opium ) >
PR Rl 2! ¢ ) =) 1 7% (used as both poison and antidote ) ; Fi

&} (heavy metals ) > i/[[ (lead) ~ #fif (copper ) ~ %} (antimony ) &1 #1H & &,

74 400 # % ) E Y IV S (Hippocrates, 400 B.C.) » =1
P o E A PR s R P 2 SR U] (primitive principles of toxicology
control ) » ™7 JL TSRO, EPIUT e BT PG PR B R P s S
(absorption of toxic materials in therapy and overdosage ) ° [fi| v H—“ﬁf w1 Iy
R S e A BB R Ff = £ BT R ) E  ET
él*é%ﬁ‘ﬁ“’% ( Socrates, 470-399 B.C.) I'| & if’ J# gl M SSEHGEGE S T Sk

@E“IUJ\}{%;EU ( Demosthenes, 385-322 B.C.) » ﬁﬂiﬂ% MEpd o

S EIRAOAINH - Gl PR IR T AR
[EWFEE (Mattieu Joseph Bonaventura Orfila, 1787-1853 ) 5> F (SHIHH E*"E'I
R BB B P4 7 il (Louis XVIIT) [ BT - E s & S =i

SRR » BRI = S [P LR PRI L

VREsH (a systematic correlation between the chemical and biological information ) °
i g
o Jefll el 3 pURE B ERY  (Louis Lewin,1854-1929) » H Uy v 3 4¢ Jl%%i‘;

B3NS S _‘FFE‘TFEF%F"EL ’éﬁiﬁ&ﬁiﬁ % V1 kS (methyl, ethyl and higher

alcohols ) ~ P4 {*th& ([ chloroform) ~ <HfI*[75H (chronic opiate use) ==



P IT'E?HJF[ f*Af J[E 7T (hallucinogenic ) P/ETE RV, i’*ﬁ“/‘ﬁiﬂ °

2405 P AT o I RCE PO R ] e 2
= HIROOR S B B P GEB) 2R SR B
B RIS B 1T (Edwin Klebs, 1834-1913 ) S22+ #y %5k ( staphylococci )
Ve iy o TREISEIRISE 4% & (Robert Koch, 1843-1920) [[38 5 k““%"'\ﬁsl (Vibrio
cholerae ) [ v » RI7E 1882 & FI|M |2k fIRARK S JLHL 53 AL AR Aok LB 1V RL
e P BT 1883 & AIpl- A RERSGEITA S 4 A (Friedrich Loeffer,
1852-1915 ) — ¥ T U6 A pl1Ay S B R PR RO R CE IR PR A
( Corynebacterium diphtheriae ) i & B % P55 4 52 Ju 7+ ( Emile Roux,
1853-1933) AI7E!" A (Alexander Yersin, 1863-1943 ) [[J7 1888 F Kt 17 20l
’F'JIU'J’? (Pasteur Institute ) B PV ITRARFITES T EE % (diphtheria toxin ) -
FIMEE SRR ~ HEST- FE OB S PR S o U8 {1 (Knud Faber) - ?E_FH
Fd (‘Tizzoni) Eﬁ?{ﬁﬁu (Cattani ) F[[RL7S 1890 F FEZHL o FefRyd sl {5 el fH P
( Clostridium tetanus ) * Xl i & ElfJ’Ffﬁé 5 et #s%E; (Clostridial neurotoxins ) °

Clostidial neurotoxins ( Clostridium botulinum ) -
EsIHl%f FYged “botulism” [FpHIEF T ¥ ﬁ% botulus”ﬁ'ﬂé » EIPRIET

R BPY 7 225 s S H IS B s o - PRIy P P

TREN 7 1895 & o ST Y R EEOLFIR R I R (van

_-E‘ll

Ermengen) 3! » EFGIH ARAIE M TA > 5 EL— FREVERGATA > AT - RV



SRUPLF S BB o (A A A B T (SRR AL TR - P RS 8 R
Ere iﬁféaﬂEl&[ﬁfj’ﬁﬁ}ﬁ?ﬁE{ﬁu@ﬁ@gﬁﬁ% IR LA 2SR

WA ik ARy PUBENE AT 1897 IR I BRI 01T B R A A

Z (botulinum toxin ) °

ZHCH 97E 258 F % (chemical toxins ) [958 BURRRL X/L'E*ﬁ (=285 (W BELFEl

i) (Paul Muller ) 1874EF”F“|4hFA DDT {* F,%"J » 7 1939 F 33 DDT £
FREISIN > = 1940 & SSRGS LM DDT Silifigh] - FUBRIRITRII: 1948

F I8 ?Iq PrE (S0 1 = M B E RS VR S5 EYE A 14 HH 2 (Rudoiph
Peters )&% 1945 =& '] = ’ﬁﬁ@(dimercaprol)é@i’: LTS i&ﬁﬁlin(arsenic-containing
war gas ) [V ] (antidote) 0 1980 F % » Lange == Schrader L7 T | Bgert- 2 7

FLEISHD F mE ﬁ&%&ﬂéﬁj ( organophosphorus insecticides )



(Z) P2 pulEE] (Types of Biological Toxins)

o = PuHE; S puts (Deflnition of Biological Toxins)

[un

4 ¥4,k (biological toxins ) » [ ?Fﬂ‘ e i [FFE‘ (living organisms )

| _'&J N EPEER YA R ERREL S ERUPET (adverse clinical effects on

humans, animals and plants ) - f[J[H5/T 4 TA1 ( Bacillus anthracis ) Tﬁlﬁ: EXUSIETEN
FEIRF 28 A 2 ##TA (Clostridium botulinum ) Fﬁ@;ﬁ e AE:FE' AR RIS

[ ( Staphlococcus aureus ) Fﬁ: T ARSI % (SEB) @'ﬁw ( Ricinus

communis ) BA 7% F EUnﬁkff ‘g RENEEIE f ‘@'%_‘Ji ( Aflatoxin ) == T-2
% (T-2 Mycotoxin) ZdfxidE 2k » WE FPIf[[& 2 7 7}:,]1[1? - ( Saxitoxins ) =

= el 3 (Conotoxins ) > ?ﬁ%?ﬁfﬁd Foe e | ’?ﬁ[ ¥4 f[”ﬁﬁ 1% (spectrum of

biological activity ) [lfi&d; ( Snaketoxins) 35~ e
® Py pYus 8 (Types of Biological Toxins)
1. A'E %k (Bacterial Toxins )

AT Sk 1888 & EUAMUGE TP I S e 2 2004 F (HIY 116 F (]
i i | F IR 7E (natural variants ) ~ ™'7ER] (serotypes ) » {éz‘?}ﬁf}”l (isoforms)
?§THE}§J (allelic foms ) "] » AfFFEH 0" 339 FE T[S g f 1HY peptide £~
PPV & o FUHIE] 47% (160 78) e f USSR IEP (Gram positive

bacteria) > E | 52% (1 (179 721 ) EIT?‘,?E'%EC & %% ( Gram negative bacteria ) ;



P94 75 339 FERF IR Sl 1 F ) 85% V) kg af a it pY Al At hifi( extracellular
or cell-associated ) V&2 » [&F | 15%[~3) F 57 @’ | (intracellular)) V3
o) 339 FEAF A S 1 S TRLGECH 2 IS E | PR 1 (enzymatic activity )

Y- B
m ADP-Ribosylating Toxins (Transferase, DNAse)
m Phospholipases (C. perfringens, P. aeruginosa)
m Adenylate Cylases (Bordetella pertusis, B. anthracis)
m Metalloproteases (Tetanus and Botulinum)
m RNA N-Glycosidases (S. dysenteriae shiga toxin, ricin)
m Glucosyl Transferases (C. difficile, C. sordellii)
m Deamidase Activity (E. coli cytotoxic necrotizing factor-1)
m Protease Activity (S. aureus, S. pyogenes)
m Deoxyribonuclease Activity (Cytolethal toxins from Gm-)

FIpaE s i o3 B3 [F 3k (endotoxins ) 29t H; 3k (exotoxins) = &= I

S0

R 1% F@ffﬁ%ﬂ i TR PR A @ B 5 QFI 2t (lipopolysaccharides,
LPS) » It & S PIRLF AR ﬁ Y S OTVAER R Y S VR s QA R SRR R

( Staphylococcus spp.) FASF&IH Jwti a1 (Clostridium spp.) fUF AT F4 L



Bk (O -

Cress-Sestien ef & Baectariumm Eall

Ribosomes

Pl

Cytoplasm

DNA

Basal Body

Capsule

Cell Wall

Flagellum

Plasma Membranes EFnenanted] esrning com

2. &E % (Fungal Toxins)

e Er (Aspergillus spp.) P3¢ (Aspergillus flavus) Frig % 1 5,
% (Aflatoxin ) » FUETA ("T"T“V"T[ﬁ—ir' 7)) g (Stachybotrys spp.) fue ik %

T-2 Mycotoxin °
3. ®XE % (Algal Toxins)
ERE I - Y [ERTEIRY HTT L, Pflesteria piscicida
4. gvP1E, % (Animal Toxins, Zootoxins )

I 27 Carthropods ) [rUsd) ~ MeLAREPOIEE ) w0 S LI & o

.



(=) 2973 o &= PR (Characteristics and Medical

Management of Biological Toxins)
® THRIHE BRI B (Anthrax: Bacillus anthracis)

AR R EL A

Bacillus anthracis
Gram Stain

EES R~ F A R

~" ( spore-forming )

VAR T B

ISR 2=
J—ﬁ it & Pl = 5T 3% (Biological Safety Level 2, BSL-2) [V select agent » i’ i
Lo N IR TP s E ~ AR fﬁ-j:{ S s R Erpe
f 'iﬁ%{%ﬂ‘éﬁ P19 2 B7= 7% (Biological Safety Level 3, BSL-3) o W/ i fr. 1 5!
e > ES PR 1-1.5 pmo x 3-10 pm > 2'F|poly-D-glutamic acids¥ 7 I F 5L
(capsule) - 'F’A]'T‘i fh= % 2 2 S RSP (HCOs) Oﬁﬁiﬁ'ﬁjﬁlfﬁ"f'%g
HL (sheep blood agar ) iﬁ%lﬂ‘ NS 3?7’:’" (non-hemolytic ) ZH 44 » [k & ~-fy ~

t’fFZELJ ey s PRIV, (large, rough, grayish, irregular colonies ) » &' THIJ

S BB (U D -




BRI R TR R Tﬁ? ?E}Pﬂ‘ﬁ@? BT fﬁ'ﬂﬁ'}'ﬁﬁ@m%“ I ER %%ﬁﬁﬁw
il %E‘ﬁﬁi@?ﬁi%?{f’ A @ (central ) F[&HH\[EJ% (paracentral ) 7

S (oval) 54— » [Py~ @%Uiﬁ“*‘ ?fﬁjﬂF; Vit (resistant ) o

ﬁ”“'”’ﬁjf%lﬂ H Z (135927 (lethal factor, LF )~ ~f*fEi[<=" (edema factor,

EF) == (PRl (protective antigen, PA) = 72 frf l’E’Tﬁ”Tﬁé‘]’?‘} N FE T

B

FU T e 2 (LF + PA = LT, lethal toxin ) » ~f<4 s <2 [pEB g ) <
133 (EF + PA = ET, edema toxin)  fHFEPRLEL~ @E‘?Tﬁ} %E[ﬁa’%ﬁﬂ/’?}l'ﬁ
(cell-binding component ) » [i' 575 ff[[S2 5= =fA =" 1 A<= fﬁ[ > T [ Af

ZEFIVEREH] (endocytosis ) » GRS 22N & AP @RI (O [
Lethal Factor (LF)  Protective Antigen (PA) Edema Factor (EF)
(MW 90,000) (MW 83,000) (MW 89,000)

\ Lethal Toxin Edema Toxin

Increased CO, + HCO; =Increased LT and ET

PR - FEEGEE (NUE] & B 1%k (zinc-dependent metalloprotease ) >
e TLiF{' & AT ’Iﬁf’yg&@%‘i PEp R e EAGEY MAPKS
P RL GRS T 1y [ JEAFIW2E 5 apoptosis fY necrosis EAFH@IHE [ o o<
SRR EOE AN LN LR
(calcium/calmodulin-dependent adenylate cyclase ) » y& * R/ ~ o2 PM”{%??E][’“‘%;E‘_[

I FI“ R TR JFL‘ Bl CAMP » S TR s > fffi-f<53



B ST SRR S - [ B e

OB G o R SRR R VR B ES (U R

B. anthracis

BRI PR BB T PP e I B Sa R i 2 R S TP A

S R P2 R B T [ i L iﬁfilr% SN U | Fl U] ORI,
(‘occupational illness ) » - &% F % fil %i“’ﬁ ( zoonotic disease ) * [i' i ity " ¥
(cutancous ) ~ ¥ 31 (gastrointestinal ) =#[ *  (inhalation) 3% fRGITH 2

AURPREIEG 1 2 6 S S R E G > 8,000 S




B IO (prophylaxis ) » it SAEEHFE =12V i 5 ! FDA F1E ]| 7
Vil B3 R F-'[ (uncapsulated > attenuated strain licensed vaccine ) » 3%
Ry £l JF‘E} v = Fh sl v ( active

immunization ) ¥\ » &4 @Fg)ff@

ANTHRAX VACCINE ADSORBED

Pt 02 % 28 %ElioE I e B e
= pengethonium chior 2o
g Contains oné SmL bo t1 ljf:t J:r"1L
For Subcutanaous Use

H ﬂFﬁl 3 ’ﬁ'J]"EﬂJ (side effects) ° : . e ._ SHAKE BEFORE USING

ﬁ%@‘jlvﬁﬁ Nk BN I%F&fﬁq’ﬁt Ffi'% (oral or IV) TS & (penicillin ) YF[@\ 7
Ea (URNIERTERS =2 8 ; (3l +ﬁi"ﬁuﬁ = 57 B5FF (PEN-resistant isolates ) i JF;I :
HITp P92 3k (tetracycline )~ 5 =k (erythromycin )~ £ 3 ( chloramphenicol )

%w_» P WS G0H ] o 0P RSk (ciprofloxacin) It 2 I 426 -

BRIV o P PREE E R EN S Rt o A RN EI R P
f= (microbial burden ) » {FIF foI E | 35L& =0T AR P - P ™) 0.5% NaOCT (- +

AT V9% 10 2 15 5548 -

° [E RS % - BIBAFTAFE (Botulinum Neurotoxins, Botulism) ..
B S HEF A B CoDE~F W GI=AEE] > (e

KPR IEBE AR A (Gram positive anaerobic bacillus ) i & [A| 2 Ml A HUERT 7

|34 A1 ( Clostridium botulinum ) » A2 g B2l & o 2 S5 i P’f‘

N L N =
B P 2 BT AR select agent > [ITRGS N KR EAP o TR S R S BEF



Eﬂj *Tﬁu <A R [¢7ﬁﬁyjzgﬁi&;w—jg BT AR (B }{T‘Jiil

SYEEELE P 3 B R

A M R %

AJ 2 A T 1A

%o H T B

£ 150,000 Dalton » £ =1 %1 4e ] 5 s fiv & fjﬁ (CEER ATEN
(life-threatening ) [s8, 1 fHI5EY L[%‘\J’ﬁw%‘l (neuromuscular paralysis ) [&=] o £l gk %
AREREEREAM 1) (botulism ) ©
A1 AR P2 o= 1% (lethality ) 7 (A T BIE=Rdif =0V 1Rl ¢
Bt ful 5 B 3\}5[ I B S35+ (mouse IP lethal dose: IP LDsg ) [H;
f’[ » JY R f‘ﬁ%immga%ﬁ%ﬁh% +/ "‘H%‘fﬁ (um/kg) AYsSE 0 o HEJRA -

B-C-D-E-~F-G-HTEEAE ﬁlﬁsl%‘if“*" TR PR o (EE ST

= EH R EL 150,000 Dalton » [fi— 100,000 Dalton.” heavy chain®*— 50,000 Dalton
Vlight chain > ﬁlﬁ}%@ﬁ% (disulfide bond ) i

A1) heavy chain fiY carboxy terminus (Hc) F ?Elﬂﬁgﬁé'ﬁ i fib
(nerve receptor binding site ) » [1i| 7+ heavy chain [/ amnio-terminal end (Hn) ! [JFA'[
EPRfE Skt 7 BT BRRRREA R | FUTPRE o [N BRI ) A E A PR F Y He

7

PR b BT AP 2 PPV BRED L SRR R ey



7o 1) H light chain £ TSk A 5 LRIEEA 99 9 53 14 ( neuroexocytosis )

FUfEs]

AT PO SO ST TR R AR 2 R A
(food-borne ) ~ [ 1 (wound) ~ £'%% (infant) Z=f% * (inhalation) = P4YF%E %
e N WIRRE o T APERE F:?(Eﬁ'lf@ﬁ?}?f\ﬁﬁfﬁ
BERIHSE A [ AL VB AP % B S A
B E % F OB A S B
WA TR RIAE AL S i@ﬁ RSB TR

A AT SRS o T (] TR ST 1943

= 1982 FREH L 27 B NBYEA K
B BRI AS ML if?ﬁkﬁf # 4-18 ~ >

LR SO AR SRR S

RRBGE e E LI > Fr1975 F @B
e i QU R A e SR TR AP E AN L R ;&‘jafﬁfr“éjﬁgt:gﬁﬂ?& AT
T B A A R RS o [y G > 2 RIEAE S T d R R (laboratory

accident ) {Elﬂai U4 Pt BN TYER (biological warfare attack ) HiF e
2 AR PR 1 O &.{,SFIF’*I B SRR TS (motor symptom ) (7 #1AE

T*AITff (neuromuscular paralysis ) - Fﬂh}‘ﬁ%ﬂf—ﬁkﬂﬂfﬁ E T‘;’T’F’j?@ 24 = 36 "I

HEFRIGTIY % % S PSRRI R ST R (symmetrical



descending flaccid paralysis of skeletal and respiratory muscles ) F1 i’ﬁwﬁlﬁﬁfﬁﬂﬂ;ﬁ
(cranial nerves ) [} % ufl A4 -7 (blurred vision ) ~ ¥ (diplopia ) ~ [Nfiar
“h =7 (ptosis ) = RIS (photophobia ) EVE JF“ i ?@‘Eﬁﬁ@i}l? ZJ7f= (bulbar nerve
dysfunction ) fg Ei?féf% AT FIJ (dysarthria ) ~ 3§ A [~/#% ( dysphonia ) ??T [oife [ B
(dysphagia ) EVFE% o 5 B ke LA g e s s s =0 (progressive
weakness of extremities and respiratory muscles >> respiratory failure ) o = F7[k * ==

A P SR DIOR T

Aph A L1 O 02 E S Y T S Cbotulinum
pentavalent toxoid) 7t X & = FiEH & (IND status)> ['JA~B-C-D-~EZ
SRR o I S U R i PHEERT RS R R A AR e
4 ShpvEl o P UE BT TR RVERR S S R E VR ﬁ.ﬁ\*[ﬁ[ PR SR
S 53 I 5T 0 12@,‘ R ] 2 SR ] F 8 90961

e HI I R - T TR TR A A R (BT
0~ 235)» fie AP G VEE*EE' Y R T - A0 T
% (aerosol challenge ) » & Rfi it ﬁ?ﬁ%?}rﬁ% e R R R e e T
( formalin-inactivated product ) > %‘[ﬁkqﬁéﬁgj S HERNE L RE '”Fwﬂ lfkﬁ

EETEJ,—KE}EE A %2 2 WEF Iy E}L’[@I‘ﬁg r’j,"? r,lj F IE jl]E ’FPL["K[ o

|2 M A 1 Fu@)ﬁ%ﬁ %F;IL%%‘J[@F{FIJ?LF? Ef wﬁﬁﬂjfyiif

i BT POR ] RIS - 7 1950 5 0 SUBTE i 60



FpVTd = o 3@@? TP SR~ PP e R IR S R
o A TAPLE & (botulinum antitoxin ) = fol ' [35 7 HIﬂlj"iffzf’ﬁfﬂﬂlﬁﬁméﬁ
sy P A AR SR SR R (24 RIPD R

Pt 35 v VIR ARLIE sy T B Jﬁﬁ%

WP SRR A 3 R ’ﬁwﬁ'w;@qnfiﬂfﬁ
(£ ﬁ ik ) B R Eﬂﬁﬁéﬁ?ﬁﬂ%@ﬁﬁrﬁﬁ ( ophthalmological and
neurological disorders )° [ﬂﬁz‘j’,i; S }'F:,Ii SECE TN el

(impulse ) > I'| KA [E] 5 [R5y &*Ejﬂ“ﬁgggﬁ?ﬁ > R

R I 9 L G AR - wid crows foet
° ;ﬂ’ﬁ@‘;i (Ricin Toxin)

}Iﬂ’ﬁ% % (Ricin Toxin ) £i— FEAEPE 2 » (7 E0A1T” Ricinus communis [IVE
= NPﬁLﬁ'ﬁi' (castor bean ) f| IF’?FA[“‘JFI Uy 5 e ?U"*‘F‘%‘ - SRSV P 1 (globular
glycoprotein) » 57~ £l £} 66,000 Dalton » 2] A~ B =

subunits » l1— %’ﬁ%ﬁé’?‘/fﬁjﬁ » Ef[1 A subunit £}

N-glycosidase » £ [ e/ 28S rRNA [IUZ1j » [fi] B subunit S

3 lectin » 51| I GAL AV IS £ 10 (O I

A subunit » =S-S- ——. B subunit
N-glycosidase Lectin — affinity to GAL
Modifies 28S rRNA Cell attachment




B ety sk [0 ol (=2 T TIPS VET 7455 Cinhibits cellular protein
synthesis ) = ¥ [l & 1% (marginal toxicity) (& » & TEIEI) 3 - 30 #h gﬁP
S =1HE LD S0 5! 5 15 P BV W2 - BERSETRBT PRRAO R
oA (LB BILRL VA BLIV A I AP EIIVRR] < 2 ff B LR R
= PP PRR R B I L R R RORIRI AV 153 b 0 AR R e

% 0 fg.%ﬁ;l [ PR

Rt S 1978 5 W IR ORRSR TSRS R AR 7 (0 i
AR Geogri Markov ¥ L » FRTA b £ YIRS - FORLIEL L=
T (PR o PP Ae:hwza VIERIAIRE I PAE
= Geogri Markov £y il ~ " SLSF ey 4 » S i RO e A

A R A e

Release Gas Poison
Catch Cylinder  Pellet

oA —_ __. T
- 3] ‘i,‘ﬂ'.d;-_—-..‘ T;M’

Trigger Spring Piercer Barrel

&'ﬁ@iﬁf@%ﬁ B B (] fﬁJ FERLA? ﬁ"fﬁm (castor
bean) » ii?ﬁkﬁf%%‘ 8 = 10 ' Eﬂj @& -~ (nausea) ~ [lih{H (vomiting) ~ ﬁgff?[

% % (abdominal cramps ) ~ #F1 ™ #| (severe diarrhea) == ™ y=5 Nk (vascular



collapse ) F¥ER o pli%=Ei &% (post-mortem ) [i' =¥t = FIP)5=d - zﬁﬁ%’{
EIAREICT s BT ST R Eﬁ‘% TR 15 "?&?ﬁfﬂ“'%‘é‘g

G

TR Eﬂ'»’fﬁ“%i » ”ﬁf‘%’ﬁ‘Efffiﬁfjﬁ'lfiﬁﬁﬁﬁgjﬁf'ﬁﬂ%ﬁﬁ = éﬁ’ﬁ % 1k (SR
(hypothermia ) =1 “}<*2 (pulmonary edema ) TiZHix > @I EE (fever )
Twi2 (chest tightness ) ~ [Jii; (cough) ~ PZR[A#E (dyspnea ) ~ [i#-~ (nausea) &~

AR o

@@Jﬁﬁ F Evl” _ﬁf[li‘ A R ,}ﬁjﬁgg\uﬁggaj\[ﬁj ,yr 1f‘ 5 éxj-i]
FELE HD S PR o R - R sk B R T

ﬁ%%j'iflﬂ@?f NI ;ﬁ‘ jf[[fkﬁ&pw[ﬁ“ﬂj ( super-activated charcoal ) 7\1’@]%}?5'[

#%E

o

i

TG b R S ] S LTI o [N T E R s i
1 (O IR I T R R o iy E T S R

e FLNT AR R [a“‘a'“‘ﬁ'ﬁfﬁ@?’lﬁ R R o
® HEIFRBE % (Staphylococcal Enterotoxins)
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