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Decontamination of Chemical and Biological Warfare Agents
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Chemical and biological warfare agents (CBWA’s) are diverse in nature; volatile acute low-molecular-weight toxic
compounds, chemical warfare agents (CWA’s, gaseous choking and blood agents, volatile nerve gases and blister a-
gents, nonvolatile vomit agents and lacrymators), biological toxins (nonvolatile low-molecular-weight toxins, pro-
teinous toxins) and microbes (bacteria, viruses, rickettsiae) . In the consequence management against chemical and bio-
logical terrorism, speedy decontamination of victims, facilities and equipment is required for the minimization of the
damage. In the present situation, washing victims and contaminated materials with large volumes of water is the basic
way, and additionally hypochlorite salt solution is used for decomposition of CWA’s. However, it still remains unsolved
how to dispose large volumes of waste water, and the decontamination reagents have serious limitation of high toxicity,
despoiling nature against the environments, long finishing time and non-durability in effective decontamination. Name-
ly, the existing decontamination system is not effective, nonspecifically affecting the surrounding non-target materials.
Therefore, it is the urgent matter to build up the usable decontamination system surpassing the present technologies. The
symposiast presents the on-going joint project of research and development of the novel decontamination system against
CBWA'’s, in the purpose of realizing nontoxic, fast, specific, effective and economical terrorism on-site decontamina-
tion. The projects consists of (1) establishment of the decontamination evaluation methods and verification of the exist-
ing technologies and adaptation of bacterial organophosphorus hydrolase, (2) development of adsorptive elimination
technologies using molecular recognition tools, and (4) development of deactivation technologies using photocatalysis.
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Fig. 1. Chemical and Biological Terrorism Countermeasure
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(A) Blood agent

Cyanogen chloride (CK)
CNCl1
Volatility : 3.4 X 10® mg/m?

LCt,,: 11,000 mg*min/m?
acute

Hydrogen cyanide (AC)
HCN

9.0 X 10° mg/m?
4,500 mg*min/m?
acute

Arsine (SA)
AsH,
4.7 X107 mg/m?

5,000 mg*min/m3
acute

(B) Choking agent
Phosgene (CG) Chlorine (CL) Chloropicrin (PS)
cocl, a, CNO,CI,
Volatility:6.3 X 10° mg/m? 1.7 X 107 mg/m? 1.6 X 105 mg/m’
LCt,: 3,200 mg*min/m?3 19,000 mg=min/m? 2,000 mg*min/m?
delayed acute acute
(C) Nerve gas
Sarin (GB) Tabin (GA) 0 Soman (GD) VX
I
] o CH,~P—F . Q _CH(CH,),
CH,—P—F CHO-F—CN OCHC(CH,) i ACHECHNL
[ C | 3)3 OC.H CH(CH,),
OCH(CH,), N(CHy), CH, s
Volatility: 1.6 X 10* mg/m* 330 mg/m3 4,000 mg/m? 10 mg/m?
LCty,: 150 mg=min/m? 300 mg*min/m3 60 mg=min/m? 40 mg - min/m?
acute acute acute acute
(D) Blister agent —
Mustard gas (HD) Lewisite 1 (L1) Nitrogen mustard
(CICH,CH,),S  CICH=CHAsCl, HN-1  (CICH,CH,),NC,H,
Volatility : 630 mg/m? 4,400 mg/m? HN-2 (CICHZCHz)zNCHs
LCty,: 1,500 mg*min/m?3 1,500 mg*min/m?
dela&g)ed acute HN-3 (CICHZCHz)sN
120~2,500 mg/m?
1,500~3,000 mg*min/m?
delayed
(E) Vomit agent : =
Diphenylchloroarsine (DA) Diphenylcyanoarsine (DC)
@ AsCl  Volatility : 48 mg/m3 @ AsCN 2 8 mg/m?
@ LCty,: 15,000 mg*min/m? @ 10,000 mg*min/m?3
acute acute
(F) Lacrymator

2-Chloroacetophenone (CN) malono

Volatility :42 mg/m?
LCty,: 7,000 mg* min/m?
acute

3.5 mg/m’

acute

0-Chlorobenzylidene
1
@COCHZCI
CH=C(CN),

61,000 mg-min/m?

nitrile (CS)

g Capsaicine (OC)
CH,0
3 N)K/\/\/Y
H

HO
13,000 mg*min/m?3
acute

Fig. 2.
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RS, KGR LUTEMEIERZRS. RAWH
THA L VIR EOL Ty —%20 L TRREIER %
RIS, [FAU <MK RIS E 2200 5 EEBIER %
45 29

22. EMEROFEB  EMOELETLHE
(EM#EFR) 13,30 2 FEMN 300 L FOH A, #
FEtk, HEFEEAEAEEKRL T, 2 TEDBKE
<, MEMIZEMTHD, mEbamThds. Ho
HIZIIZ R RARDBRIIFEET 20, EMLELds
ELTHWS R, TOMMLUZBWTZOMHANEE
EINTVL2HDIF—HTH 2. bbb, {L¥adk
BIEECBWTREME L L TlHRESNTWSTF
PhFEYT L, HRREERE (WHO) P
KEREBEH T4 — (CDO)2 4T 0ic
FHINDEEOHZ2HRELTHEEL TNSR
V) X AEH, BAT B VKK ESR B (Staphylo-
coccal enterotoxin B; SEB) /2 &ETH 5. @BEDE
B, Wk, ik, RERREN, RELEMNE AT
AREEOARIR 5T, BUEMARFREDREL T/ 2
F2—RhEINZHDTHS. Figure 3 ICHEZDOHEE &
HHZERT.

ME bF ) 0, P REEENSHESNS

DTRE29DT T VI LAREEHTHD, ANE
T LMMRENEET D, ZOFMOHRIIIMHER
RN <, RMOBEEFFOTF M LS
OBRMEARSHEEEFFICBNWTHEEORKNEL T
EZEINS, MK ST LT v > RIVEEEE

BHE L THRMGZE 2 W 2ER CHEEZ T 5.

BO%GTIX, 1 RERRICIXAMEROE, Shg e
ICHAE D, 2 i CIEIRRREICHE D, < X DFRIR
BEHLHHIEEIL 10 ug/kg TH 5.

o2 3,y N7H0EMETHD, &
< (Ricinus communis) ODFETHB R IXHI
FERYNVBEBELTEAEINS., TEN3T
DURXT LT —VBEEREKD A LT 2K 3
TDOHZ N—AMEEGHL 7 F > ThH2 BENY
2T 4 REEELEATOY AR —THD, (KNOD
Kl 77 b—ZAPEHEAES L TRl Z > Ry
= ZHRETIRAL, DIVIRIEZ@iE L TRl
BB, URY—L RNA ORA OIS 21
RX L7 —BIERETYOML, ¥ >N &%ER
ELTHEZIEKR S ESERICK D HEEEZRET
5. XUADEENTEAEBFEEEL 3 ug/kg TH
0, EEE 1 HEE TSRESR AR EDREIRNEN

(A) s .
i Ju Saxitoxin
o N
o >‘NH: M.W.: 299
AN polar
OH Na* channel blocker
N
oH
B) Rici A chain heterodimer
Icin ) A chain: 267 amino acids, 1 oligosugar
&bﬁlileﬁé“:l e ribonuclease
Galactose b = B cahin: 262 amino acids, 2 oligosugars
binding site galactose binding lectin
M. W.: about 65,000
Botulinum toxin B chain
Heavy chain Cysteine&)op
Staphylococcal

\‘
S

Light chain

heterodimer
Heavy chain: 100-kDa
receptor binding domain
Light chain: 50-kDa
Zn*" endopeptidase

Fig. 3.

enterotoxin B

monomer
239 amino acids, M.W.: 27.5 kDa
super antigen
(binding to MHC molecule and
cross-link to V chain)

Structures and Properties of Biological Toxins

(A) : Low-molecular-weight toxin, (B): high-molecular-weight proteinous toxins.
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AU X ZAEHRIT, D WKMET T LG EFREE
BT d B Clostridium botulinum IELET B4 >IN
DHRTHD, ABMNS GREOYTHZATHNH
0, PURFEERM, s HE GRE, (FHT S
s REITBVWTENH S, HTFEIBBUA
TEATHD., NRKmDyFELNS TOREHE C
AR Do F A 10 FOEBEN D AV T 1+ FiEE L
eANTOFA—"TCdh0, HEETIY AMEBHIEHRE
figifEo Lt 7y —icfEa LMiRicT > Ry
F—= A TRAL, UV — AR Z BB
LT, 7eFIbay 2/NaoitiZ a2 HaE s >
NIEZ7aT7 —EEMTHELTYEFI)Lay
S EIH UM R E R HE T SR THEEE F
HT5 ROBFBEOEVWRYUXIZAHEHRZADIY
A DIERENIEA R FHERIX 1ng/kg THD, BH
% 1-$0 H TR R 72 & DIERDEN 5.

SEB 13,30 @Mk RS T LGERE TH 2
Staphylococcus aureus NPEET % 50 T8 3 TEE
DIEBFENESY >NV HHZTH O, PURMEDENNS
ABING ERETHIEST S, U 2 NERFREMED Su-
per antigen fEFHIC K D HE 2 RHIE T 578, b0
30 ug BEUT AUI BRI THHIER TH L= K,
Mg, THRMNEZ S, BRO#EME, ZREENEWE
2, SEB MIEEFEMEDEM LI EL THDNS
KDz o7z.

2-3. fE, TALROEH?Y TUAINLVKX, Y
TyFTROZ VY, ME, EE, FHERK
E, BRIEEHREF > MRS T THH5EMD
T, b bAOBERE, BENEL, A5 IERT
5H DT, WHO?® KU CDC®? AW T Oz #H
ENSAREEDOH L EMHIE L TREL TNDHHD
EEBOEMREY, ARFTIIER, FAERT
k749 5. Figure 4 11 )V A, MIEOHEZ/RT.

TAIV AN, RS R & U TH R
SN, WHEMENTERTD DREREGEE U TH
b BARETH . TAIVAX, My cldEicsy
PNDE, BEMNSIRAINO—-THNIZETEND
BED T DR TH 2 MEHEERER T & UTHEAE
L, MilANTIIERINLIEREL THEET S, B
B DFERIC K > T, —74A$H DNA, —KjH DNA,
— A4 RNA, A RNA U1 )L 2IZhESh
%5, REXPFEX20nm NS 300nm FBEET, ¥

T Envelope

) -

Nucleocapside

Spike Inner protein

©

Genome DNA

Genome DNA

Plasmid

Cytosol

7 X Cell wall

Spore coat

Cell membrane

Cell membrane Cell wall
Flagella

Fig. 4. Structures of Biological Agents
(A): Virus, (B): bacteria, (C): bacterial spore.

WRIZERE 2 ICHiA TH D, KAE, TH7HIim
B, =)V (T ZEHImER), NXxX
TIME%%, PEERY TS, WD RN EAVEY
BTAINATHS. RZAJ (small pox, Variola
major & Variola minor) 1%, [E £ 230nm, £ &
400 nm DOFEMBRLT T, FMERIZ S > /N7 EH D%
EEOIARXO0—-7 (URYNNVHE) &, WEZ
FIR 2 A DNA &4 2N\ EMNGRD, 285 - 7
Ko I XD RO ZRT. A TIHHK
10 fHfEECTRET L EEDbNTWS, Fi5 12 HiE
ORI 2T, BRK, JEE, HE, FEBITH
W, FRBESALE, BREZ4T, 30%FEA i
THa. RRIET 7 F D, TR EHIHOE#E
AN TH S, FBEOMIRICES, MBATRIET
%. Him#7 1 )L A (viral hemorrhagic fever) 13,
80-800 nm D X OHRD RNA 1 )L AT, il
EETEFRRITE <, FEE 7 HEOE KB 2z #%
T, FEEL, EUE, SN, MIPUE R CHEM:., TRHIAN
LR, mBEMICEFMMTRLET S, FLERZ
50-90% TH 2N, WEPTRIALETDH 5.
Uy F7, 7732713, REMENEEED
METHO, HEEYOESTOFEIZIDWEIZH
I3, Q#E (Coxiella burnetti) 1%, KE=3I A
BT um OFREHY 7y FT7THO, BMOERRE
EZNLTClIEOK FERALLKLTTEEL, 2-4
EBOBR 28T, S8, =i BAkE
0, MAPHXRERT S ENHDD, BIERIIK
W, BL JHFE, WRICHREICE <, RETH TR
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IS RETH D (—52-40°C, Hifk, 5-60 H). %
B F 7 A (Rickettsia prowazekii) VX, 35 3 % i
NELTERTZINTyFYTHD, 12 HMDHE
R Z /T, R, B, X, FROKMHLR
D, BEIZHEBDILND. BOERIZ 20-40% ThH %.

BT, MREEO/MZEBWHIfLEE 255, MIlEN
K% #7723 DNA Z2BEYE &9 2 HhEM O 5
EMTHY, 7T LREICKOGEE SRR
M. BIEE, XA ME, BREE, 7t IW
W, SHE, EaEERENHS. RHERW (an-
thrax, Bacillus anthracis) 1%, K& 313 1-1.5X3-
10um OV T LGSR SRARE TH D, RARRE
IC R ORI, B BIE, B 2 4348 & AU R
I, IR, BIEERNEL D, MiREIE, &K 8000
EOFRMATHRIEL, 1-7 HOBRMMZRZT,
PO EL, IR, g, WEh:, LR ELRD, %
HITIRER A EST U MR (R, BRI %, Wik 7 &
LR, BEEE XL L THILET S, KESX 1-X
L5um OIFfIL, HRERELHEICEIEZRL,
REZEEdEL, ild~vro7y—ICBESIN
THEEED., REROREIL, FRLEMITM
A, RERR (RRNEYE) cmF GhEbiRE, %
MERT, BOERT) EECHD, BRTFIIEDITT
FAIRIZI—RINTWD, RZME (plaque,
Yersinia pestis) 1%, KX 13 0.5-0.8X1.5-2 um D
WSS Z LARERETH, /JIZHNTEL
TGRS 5. BRI Z N, BUMEXZ K, i
NRA MZHESNERME, ER, BIERNEL
%, WiRA M, K100 HOEBKATHRIEL, 1-
6 HOERMM 28T, s, 2L, Wark, mark,
IR RIS, R E L7320, fnTIERARS, B
iE, ZlResA2REERD, BOER 100% THIET
5. RA NEIZREF TR < @% OHHE
PR TIEIT 5.

3. BEoa T/ MEBEBH =X

APbFEroicBn T, Nz ryoy)bELT
FHWEIND, FEE - JEROFNBGITIE S £hn
5, REMIBASINDRENEERHAMIFETH
5, ZOXS5ETOICHLT, TOMULOERE
H HREHTIIERYORAIZFERBL, EPibs
At E N, BBEHEENAEIC/R- ZHEI1TE,
WEDR/MEDT0OIT ThRY) MEMIND. PR
D>t 7 i, [Detection] (#: %1)-I Contain-

ment | (& U5A ®)-Decontamination | (Ff& %) -
[Disposal] (BEZE) TH D, BGREIEEICEAT S
FIaZFRIN L T, AGwSCTIIWFIE - Hifh7amz 5
& L T [Decontamination] IZEH{L L TEZ 5. &
U3, B S NBRYIC X D HEE O - 3%
DIERGERZH < T ETH BN, AWt Ol
OHLTIX, 8 SINEY LA OHENE - g
EMAAL, HEOBVWRRICEESIES LD
varEUTREEENEMmSNS. Lirl, B
RO T O RERE I & o TSRO EY LR D
BN ARZNTHO EOLDITHIULL Tzt d
ZTHMH5IRV, BIERWTW S BRESIENEY) )
HIBTERWRE, BREIEEINRIARITITAIREICHE
ZAHNTWERNWEFZ S, T OB TORAMIRIIC
LTH, foniFotE ZoRELE BAE
B (UK, Wik, EMR, B4R, B (FPze
M, B4, BAmRE (G, KR REITBNT
EWDH D, BREERBEICLU TS, FFRRERE
GEEED, BEO®RMN), R, T, BERE
BOWTEWNDH S, FRPEHIEIZRKEL, [Physical]
(#ERY) & [Chemical] (LZEH)) IZF 51,
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Fig. 5. Mechanism for Decontamination of Chemical and Biological Agents
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3 &% 60 mg/ml JBE & U BRGAI /KA L
T, AT 2SCT—ERMEKRES LTI Z7oOR
& TR FERZ B L (VX, EFETAF—R
W LTI MY A ROFT T I AY > 2t
I, NESEEMEEL T/ FFh2HNT
GC-MS (ffltEF v 51U —H 5 L% HWN 40°C H
SORME, T4 TERLKZ S HEKE
W TIE, EFREMIEEFNT IRFMIRE S TRiEEA
ENFRUTIRNA, MR 237 IV A U S R TK
Bt N U D AREKRGEC oMU, 2 5K
TOYEGRERZT) >, VY, FT2THLT
1-2mM, VX (T L TIEEHE MM Th-o7%. YA
& — RHARX, #F<AY— RIiZ pH IEKIFNIT o fiE
L7z, YAY—RHR, EHETAY— R 33KER
HRZE TERININ 100 ThH o7z, KR ERE
BT R LER 2 L, 2 RS T O b
BEZIYZAY—RAOA, 7>, EFIAY—K
1, U, vz U TEZERIEE 0.001%,
0.002%, 0.003%, 0.005%, 0.03%FRETH-/-.
VX, EHEYAY— R 2,31 L Ti20.2-0.5%Tdh
S, VX REHETZAY — RIZBREANTEGIMETH
%,

Wi BB (Bacillus subtilis) 13, [RIEE & [F B
Bacillus BfIETH VD, REBEOREREREL T
MEEICHWS NS, MEREOSEM L & 22 55
U, R EBEERIC 1X10° ffl/ml &85 K5
IIRIML T, 25°C T30 pfiRE S L, WE/KTH
W IO —RREZ TRz, SReAEMAE & S FfiT
T 2L IEEE, 0.002% LR, 0.1%BETH->
7z,

BB e K2 T 2880 & BHEWFE, Flavobacterium
JEMIE HKD OPH IZHEH L T, AEETFOHED
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RIEA T, & OPHEET % pET32b 7' F XX RIC
HAAA, T OEMETFHEAKIGEIC OPH % JE 8]
S, MR A RIERE AL TS, BB
FI1L, JCMEMIE D 5 R L 72 OPH itk & bk L T
BREA A (TN, HiEh) EREEICE L THERZ
572707 4 —)VERTH, [FIFEE O IEEE TN
THAFY UK REIEEEE L, G AlD o RIS
MPEE T, VX EEE R nleho iz, 546
BRI RZ2EA LT, VXITHOMmIEE R UBERR
EWZEMNT 2XKD1C, mERARBEROKE, F
BEFFS. F£7z, OPH ZZFHMAICEET 2 Hifli 2
WSEL, NAFUT 75— ORI ARGk %z
T 5.

5-3. FRRERMORRE AL ERORE
W, BRRELTHEYITHD, Ko THEREEEDO
EMERIC K DWW, MEDO T 1LY —ICXk D Ak
EMRARARICHNSN, EMEFEAIOBREIC S E
INAIHETH B, UL, 5 RERIMIIERRY
THD, TOBRBIZHET2RMEMOZENKE
<, BREFMOF v N\> T 1 —2BAD L, EWL
FAENIHEE U CTBRERSIHAT 5. R, BT
REDKTHEYAEER & ViR U 7z Yl Bk o QL
RS> THD, ANEBRELEEM L S UL
TOMRICKELSEH#RT 5. AFFETOP 7 BT
&, VLRI O B K RAEIRIICERE L TR
G WEL, FTOBENSESNITRET D ER
MZzEFETLHZEE2HANE L. HROILEA], £
W, ME, TV ADHFM - R 2 A
T, "X MHENOREEHEZFIA L. £< 0%
WMERY NV ERME, UV AIEN S TRE
FHBORASREE SR ZEH L THE L - &
RMEERETDIENHSNTVNDDT, ZDLD
reEtE - PRI Z PR IIEH L, RO
BRI R RIS O T 2 EEGER MR L T, B
T ORE RV, RN ERA ST TP —%H
HIT2H5DTHD. KELEIDRITAIIBWT,
KWL H OBERIINA F =0 ATet > % — D
RGBSR T 5. BEIE, AR OBIGRA
HEELTOHEMBG TR —IVERD. T V=)
AEMLFRIO 5 TR#HFETE U THEERIHTE /&
WSRO Y — L E2RKRT 5. mOiEATEE S
R BLE 2 FEDHURD B & 75 % D3 DR TE TR fEfa,
FMELTORERICHENHZDT, 77—IF

A AT VAEPYZHNT, HROAEWANHET %
BREMER T F R&2REHT 5. T OMD ) TEHEET
LU TDNA RURNA 7 7 —9FEL F 2
FT—A TV T4 TR —FEOBIEMT 2.
B L THE N FRBEBHETIIOVWT, £/
ZHEENOEHEBEREEN S EEERL, W&
REFRET 2, PEET, KOBEITIAETE AR SN
bHBTT—L T E B L CmEEMES I8
&, KHPIZBWTREREEY R — LkO#E ST
Thd, AT/ 171 (EE40-50n0m) %Al
L, REEETTREAA OGS T2NE
THRENEHRT SN EFHEL, EmER, M
W, TAINAIZH LT, ERRHTRIRITE N - #
WEAEEICT 2EMERET S, -1
AN, PERRHEE, FHEWE, TEERFREHOILFETH
FKaEtED TS,

5-4. FMNMERMORRE  KHEEFERED
KO IR MR L, WEZERILL THM - 2t
BEFLIELDHDOT, EWER 2B OREICE
il Th 5. LrL, ToHEEEELS, 2O
M T OB NE - i - BEICARNAS TS
A—=TVEHEZTLEY, #HEEEEL 2B O
RAMNEEND., SEMEENIONE OGRS T D5
BN TH O, BRI A TERE - G455
NOICHME S EATH O, SEAEEm - Fb - 2%
BENBICHSEEN, HERU THD. 7 St
12, EBRZBIEFFZ 0620, AMRITHT 5HEMEDN
KV, EMICZMThd I ENEHTHD, 8t
FROBSFHZ K 0 2 DR LR TTIE PRI A AR ke
T 5. BRIV, EHICHES RS
It - BRENER S NED. AFZET O 7 KT
VX, el A AR & U BRI 2 R T S
EEZEHMNET D, EYEER ORISR HNE
INEMEITIFEAERLS, DEAALEMAILETIZ
WE->TWiaWn, KEES DRI TAIZBNWT, #
[EIRFFEH O BRI ER 528 B B AR B 2 SR Y oD 7 N i 1
KNI 2.

FELF & 2RI T % —F DK E S ITRRI L 7=l
FMEEEr - RIEL, UMb FEAIZ A NT, 2R,
2, RS ONREFAMG L, SR O RiE Lz
M5, FOBGOREERICBNTIE, SRV E
SRR VIRIL &2 E B L, Al AE A B fl i B
(e R—TBALF & 2) U N kAR 7R v AR
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JRE R (R)VFFV F & 2RIl 8 % B
I B, iz, BEESFRHARZBERLT, @YREM
ZERL, SIEL, BRESIRZMEET 5. S 51T,
M O —5 ¢ U HEAREG R LT, #IESER
WG TIEM T 2 &M Bk, i~ 27) 128
L THARRIEM ZMMEE2 212Xk D, &
MOBELNAIREE 2D, RO HREEHICHFS
T&E5%. MAT, BUHETRHENCEIGRZRET 2
RN THSIZY O )L DAEYLEA 2R K <
PRS2 AT LE&et LT, HEMARETHNWS
ZERIEE R E, HERSEENORy b2 RET 5.

6. HHYIC
EPEEAINRA WS NS T O0OHBITHB N T,
HHTh O EBENLIEI)E S EMLFERZ2, ®8
12, BRI, ZNRBNTEREET 5 2 ENHEOILK
Filk, BHOEIHISRD NS, Lal, /EkiTH
NTVDHEIIRBANCHE DS BHEDAZD AS T
WIRWHIETH D, EemOBHFHEMZERL T,
BGI v aail SREEE2 REICHLT 5 2
EM, e RUBESOBEIIRO NS, EE
51, FEAIZ WM R OMENL, Bk e R )
WeE Beatr, Frlzsoehi sz L T, EidoH
AEERIZ AT TS 2 HEHE L T, B O
iz X—2 & LTI B OV IAS, FEEER
fil 2R L T, WOk &2 8 <HIY T/ A 5 FRGE
DHFEZHIEL TV, FEEANRL - BRIBHS
ORERICEHINT 2 2 ENRWICHIfE I NS,

BE AR, SCHIRHEA R R L
BESE%T, HEERERREME IO 2 b
U TR I8 ENS 3 »HFFIHH CTEML THWDEHD
Th5. TREHERE ORI EERITLTT O F e
EROEYEAPRE, SEEBEDO @RI R
BWGERTDNA T =0 AL > & — R OBREE M
B R B, BARFABER S Tih, THRERYE
B, P—TIVYA T AW, EEEBZEEENE >
Y—, W7 ITaRAAINAZ—IIBWTREIN:Z
HOTHUET. HEHOBNITEHPL LT ET.
FFERTTICHS 2D £ LT, MREHNIREEERE, S
R R DML DR, HEEZBERDSEE N
5131, CTHEEZG SO TR0 XY, L&D EGH
HLU BT ET.
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