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SPECIAL COMMUNICATION 3
From medicolegal toxicology to forensic toxicology

Osamu SUZUKI
Department of Legal Medicine, Hamamatsu University School of Medicine, 3600 Handa-cho, Hamamatsu 431-3192,

Japan

ABSTRACT The importance of forensic toxicology has been increasing until now, because of the increasing numbers
of toxic substances and poisoning incidents. In Japan, a special translational word “houi-chudoku-gaku” has been
used for the forensic toxicology especially in the field of legal medicine. The Japanese word, however, does not seem
appropriate for translation of forensic toxicology, because it covers medicine, pharmacy and police sciences interdis
ciplinarily. In 1980, Emeritus Prof. Hidetoshi Yoshimura created an appropriate word “hochudoku-gaku” for transla-
tion of forensic toxicology. In 1982, Prof. Yoshimura and his friends established the Japanese Association of Forensic
Toxicology, consisting of people from legal medicine, pharmacy and police institutes. This Association enabled lively
discussions among different fields and greatly contributed to advances of forensic toxicology in Japan.

We started studies of forensic toxicology using gas chromatography (GC)/mass spectrometry (MS) in 1979. Untl
now, we delt with solid-phase extraction (1987~1994), surface ionization GC (1989~1997), negative ion chemical ion-
ization MS (1981~now), solid-phase microextraction (1994~now), cryogenic oven trapping GC (1997~now), surface
ionization organic MS (1998~now) and high-performance liquid chromatography/tandem MS (1998~now). In this
review, the author presents some details of solid-phase microextraction, negative ion chemical ionization MS, cryo
genic oven trapping GC and surface ionization organic MS.

Unprecedented poisoning terrorism by use of sarin took place in Matsumoto and Tokyo in 1994 and 1995, respec-
tively. On July 25, 1998, a curry poisoning incident using arsenious acid occurred in Wakayama, resulting in the death
of 4 people and injury of 63 people. Since then, more than 30 imitative poisoning cases have been reported by mass
communication within 1 year.

In spite of the above continuing poisoning cases, almost no effective measures have been taken by the administra-
tion of our country and local governments. Many serious problems concerning poisoning and drug abuse are acc-
mulating in Japan. In this review, the problems are also made manifest, and some proposals are presented to solve the

problems.

Key worDps:  Forensic toxicology, Analytical toxicology, Mass spectrometry, Sarin incidents, Poison control center
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VEELDODOH B, BIEETI, FZBWBIEZR S LT
ROBREWMIZE TR VR TH S, Z0 1982412
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L, FETEONER D o THEREZHERIITH 2
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WHTAELZHBLTE . RromETF—<%
Table LIZR7. AFTIE, 0 b0—E2RMT
5.

1. Bt~ A4 7 ol

AKBEILI90EN FF DT+ —% —V—KF¥ED
Pawliszyn 5O 7V — 7k - THE SN FH L
kL TH DY, solid phase micro extraction (SPME)
EpEINT. ZOMBELREEIL 1993 F I/ ML X
h, filitgd HEHRAF LTV, REORMIZH
W R - EAZT VAT Y TTI)ZETH L. &
BETHEBRBEEE bV,



332 BERESH O ERFEEA

SERC124E11 A

Table 1. Research projects in our laboratories

1987—1994 : Solid-phase extractions

19891997 : Gas chromatography (GC) with surface ionization detection (SID)
1981—now : Negative-ion chemical ionization mass spectrometry (NICIMS)
1994—now : Solid-phase microextraction (SPME)

1997—now . Cryogenic oven trapping GC

1998—now : GC/surface ionization organic mass spectrometry (SIOMS)

1998—now . HPLC/tandem MS

COFERLrIEFAIOT TS 74— (GO)
OB ) A ¥ x5 —F 5 L ORAHNIE % S E
WEHRLZEIIRJIDEEZTEI. TbbRYY
AFNTaFHRR) T2 L— b EOBAHSH
WHBEL S U T A N— 1 mE R Tws (Fig 1).
COT7AN=ETA Y= ER SR, EHEEOLS
RIEEEDOSPMEL= v FDSWIZIM LD BEH L
720923 EATED, direct immersion = TiZEH
L7227 7 A — 2 REHICEEER L, A E — €k
MRS —5—THRIEL, 7745128 M L72HAMHIC
HEz it ¥ 5. 88067 74— L,
HPCPMLBEBIIFA 702 75 7 OFEALICH
AL, AET7 74 —2FHSE, GCRIET 5.
ANy FAR—=Z (HS) HETiEL77L5F v v ST &
NATIVICEARE AN, A¥—F—THELLDTDS
—ERFHMmEL (80~100C) §5. 774 13—%§N
WKW L, WA T7WVICRIAL, 7743 —%285H2E
ML, sHREHSICZOF TREL, FHIREIE
< (Fig. 1). Z0#%GCHEATTCORMEILEEZDOE S
D ThH5b.

AEDOH HIZSPME & v b A LB T, #1E
PHETHDH I &, HSHEIZ L 5 SPME TidA#i Y —
IV W hETHDL. REELTE T 74—
THA~OHE (%% i3 HWEOWELFYE
BIZEoTKRELRERY, " TIUVHEREDOE/S—&
YHIUTORPEL P FONENI LS HS (Table
2). EERSHBHENMNI S PHD ST, ERtEE
HLE B RBED L0,

HREWE Z e ROHSETH L, GCHMTT 5
121, H@E01~10 mlD5M%E GCITEAT 720,
EBENT LR TICE, HwIALATONY I Fh T
LPTAF (X)) K7 (NE0S3 mm) ¥y EFY
—h T LEHHETLLENHS. TDOH, HS SPME
ErHvhE, I PV (LF¥Fas—) K7 (RE025
HL<I3032mm) F¥¥F5)—HFALIZSPMED 7
TAN—ICHIE (&%) shi-BBceBEF0E IO
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Fig. 1. Schematic illustration of the headspace SPME
method.
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Table 2. Examples of SPME for chemicals of medicolegal interest

Headspace (HS) or
Chemical (s) analyzed Sample?  direct émn)qersion Additives to samples Recovery (%) Ref.
DI

Methamphetamine and amphetamine U HS K2COs+ NaOH n.s. 2)
Nicotine and cotinine U HS K2COs ns. 3)
Tricyclic antidepressants (amitriptyline, U HS NaOH 44.7—81.0 4)
imipramine, trimipramine,
chlorimipramine)
Phenothiazines (chlorpromazine, WB, U HS NaOH 0.90—222 5)
promazine, trimeprazine,
triflupromazine etc.)
Meperidine (pethidine) WB, U HS NaCl+NaOH 3—18 6)
Cocaine U DI NaF 20 7)
Local anaesthetics (lidocaine and 9 WB HS (NH4) 2S04+ NaOH 0.37—11 8)
drugs)
Thinner components (toluene, benzene, WB, U HS Distilled water 50—70 9
butyl acetate, butanol etc.)
Inflammable substances (toluene, WB HS NaOH n.s. 10)
xylene, paraffin hydrocarbons )
Organophosphate pesticides WB HS HCI 0.3—11 11)
(malathion, fenitrothion and 7 U HS HCI+ (NHg) 2S04+ NaCl 38—40 11)
pesticides)

aJ=urine ; WB=whole blood.
bn.s.=not specified.
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REDH LWGCREDAf 7nar¥a—%i2k
AHIEIMSORBIZEY, GCOF—T Y ORE%R
ICUTICHREII»ADIFICERETEL LI IR
Eo ohid, ~ERELZY S LREZOHREAZ
REHT HHTHNIEH OEMEEZ K2 DK EDOHE
Thotz. BAGKY X7 L2 AR D OERNAE
BtE®m (VOCs) ORIICHAL, ZhzEE+—
77 b5 v ¥ 7 (cryogenic oven trapping, COT)
gLz, ZORETIE, 5miv) REED
HSEMRS ~ T uHs, MBREOCHIES LLdZh
UFICEHIL72h 7 ANBASHE, TbbEiRo
MEBICEASNLEBY Y TV RE A AT AAY
ADBWEIRIZ O A 2 BESNh 5D (Fig.2). 207
O, U= ZI3FEIC Iy —TTHELRTFL RS, &
bR ARFERA F Vg (FID) £Hw50
Rbd2b 63, COT-GCTIRHERD HS-GC & ik
7oL, MIOPL0EOREEZMLZ LR,
keld, TTFHDIIEREZHACC, HhHELLE
LML 2B 700k Vs, AFLyy27al) Ko
BRESNEOFMEMIL L2, 20k, —#E0D
VOCsIZDWT b IR ZF T 5 (Table 3)9~9,
COT-GCH#rTid, Fig 2IZRT L HITH AR V&
fFEBALRBEAT A (b LI HER) 2T 5.

BALRBT AR RNREIHEBF 2 — 7 TCCERBD
BT AR S, BRI OV L 7 4 FXLT7iI2k Dy,
WALIRBE A X (X733 WAEHR) L EY L RE CTHEYY
L, A—7 2% BROEEIZHEHNT S, &e OB
FEREIZBWTIE, COT-GCHEEL L THP68%0 Y —
AL B#ERGCHUAZHVTHMEIToTwd, wih
NDEBEDHFID L EFY “#i#F (NPD) OWH %
ATVh., fttDOGCEETD, ¥/ 7uar¥a—
FHIEIC X B H LR THIUE, KO COTHE
DFTar e FrENTEL, ZOF T arm
BRI TR L ZETH 5.
COT-GCHATiZ BT AMHIIER D HSIETIT- T
Wh, —flE LT, ZaukivastodiEEEL i
HIZETE, oMY RMNBES mIZ7TmIOAZY) 2
—F ¥ v INNA TURIZAR, BAREONERE Y
HPEETN T HEEKEZ0S mliiL, £8% 1 ml
LB, Ebicr7uare 7y 2t 3 0E2HO 5.
ZDH% Vortex TTHICHEEL, e—F7avy 72T
55CTI55BMET 5. N4 7 VHEH D5 ml DR
#24GEDOHT T AV ) Y IUTRERY, GCA—T >
W - 30 CICHHIL72GCOEALCHEAL, 27V
Y PVADEHTIRTHEVENE LT RVTY oL
DESMOFTARFEALTHL, BRTHE, A7)y
FPVRAE-FTIHMZOETEBVAHE, A7) v b
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Fig. 2. Instrumental schema of cryogenic oven trapping (COT) capillary GC. The whole GC oven is cooled by
computer-controlled direct jet of liquid carbon dioxide sprayed from a solenoid valve. A 5-ml HS sample
introduced into the injector port is trapped in the narrow area at the front part of the capillary column

without any loss.

Table 3. Summary of conditions for cryogenic oven trapping capillary GC for VOCs established in our laboratories

Chemical(s) to be Matrix? Additive Extraction efficiency  Oven Temp. Detector®  LOD¢ Ref.
analyzed in blood (%) () (ng/ml)

Chloroform WB Water 115 —30 to 280 FID 4 12)
Methylene chloride WB Water 20.0 —30 to 280 FID 4 12)
Trichloroethylene WB, U None 75.0 0 to 270 FID 3 13)
Ethyl ether WB None 539 —50 to 260 FID 10 14)
Thinner componentsd WB, U Water 3.58—55.1 5 to 100 FID 1—10 15)
Xylene isomers WB Water 41.0—46.3 5 to 180 FID 20 16)
Cyanide WB NazSO4+ H3zPO4 2.89—322 —30 to 160 NPD 2 17)
Ethanol WB NazSz204 + Na2S04 3.06 =60 to 240 FID 10 18)

aWB = whole blood ; U = urine.

bFID = flame ionization detection ; NPD = nitrogen-phosphorus detection.

<LOD = limit of detection.

dEthyl acetate, benzene, n-butanol, toluene, butyl acetate and isoamyl acetate.

E—- N BEZ ARG 2175 . HSOMMRIER
Ik Fn L R CHMED 555, ST RWEIC
LoTiE, "AT7TNVBEHEHTOREZ LIT57:0,
BN RWE, SO0 % 3T 570t E
LR RMT HLENDH S (Table. 3). 72, ANy F
A R— ZABIZ B TOPHEIRE & % 5 E@ &0 (R,
BEED EEICE > TRE2LDT, FHEBZHEDIE
L+ 5WE 3 2 LE0DH 5.
COT-GCHHTIET 7 v 4% (NPD) 2K %,
Rb ML FIDBHEBEHVTWw2 (Table 3).
GCHM &tk ET HHZ, BAIZVOCs % #it s
B7zDDhT A (F—Tr) OEBEERNPREIZD

WTHETT A LEND S, 70KV LAGHORERE
BHZET B L, MHREFOCORIX, ¥—27id7
— FT, KE, SHLIENE, o7, HRES
-10C, —-20C, —-30C, —40CETFIFTw{g,
KiRBICZBIZo0, ¥—=2R vy =72k, BRE
e E b RIBICSES NS (Fig 3). 7272L, —40T
W%bE, PHE—7FBML, HMIEHD ) 4 XHH
HLoT, ERELY -30CICRELA. Ak
Ik M ORNEEEL ¥ — VTS B T RIETRE
EFREI L. COBE, SHICEER (-60TC) of
HMRETHIL, HERERTVLY,

VOCsOHEIZL Y, I L~HIRTB7-DDEHA
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Fig. 3. Headspace capillary GC for chloroform (2) and
methylene chloride (1) as a function of various initial oven
temperatures. Five micrograms of each compound was
added to 0.5 ml of human whole blood for headspace
extraction.

IEREEIZ R 5 (Table3). Py ZunxFL rR,
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b, BALRBEA R34 —7 U PRIRTH BT
EHBETH0OT, BENLZEZEETL L, DHHRE
REVEDPEW. L2ALEMS, mhoRRtErsy 2
—VOSKTIZIE, 60T &) MHIRERLETH
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BHEA—A—PREL-HFETHRBEZERL, 55
WRIBICTASHL TERICEHLTWS, 2Ri2)H
b5, —EOERETIENADOH, HiLizR
HONTY, BEHEBCLMEIR W D7
AR D5 VOCs % GC THIET 5121, W
HS-GCEFHWOHNRE, THIZEERDNNY 7 KA
TANHVONLA, SHEmE, BEmE SENL V.
TAFRTFYEFT)—hS502HTH, 0.1~
05 mDKMHL2EAMEKTY, I FVRTFFAET
V—=AF8EHVBEEIZE, A7)y VARV
EbxfRBv. #oT, EEABTOIEANI~5%
DAANRA T LTEAIN, HRMEL Y, 204
BRESME T T 5. kroFETE, A—7 Y 2KEIC
THRIZEST, 5mOHSEAEY > I LEeEE2 TR
AT AAYOEICHRRS. F0k0, itk
DFBEERETHE, B2PICHCVEELBLI P
MRS, 2hiCmz, E=2b vy —7I2hY, T
WHhHO5EL R, FOROFIDBREREH VT
WAHIZHMLST, MBBRANEng/mlliEs 5\
IR, LW RREHE. TRIRERDSy 7 Fh T
AGCE AV CTETHERIBEG (ECD) REESHHE
(MS) THRHLABAOREICIEHT 5. 5T,
COT-GC-ECD® COT-GC/MSD#AERIZL Y, X
LILHRELZRIENHF IS,

COTH* 7 a v offigizL <, LidGCHIEIZ,
HERLFULSHBETHLI L LREOEFRTH .
BHare LT, WALREEY X3 % HEE GCNE
NEEE NS, EERENERDOREN A B
WNd 5. ZRNOKBT ABEIZ3%U LIRS E
MNMRICEEBERIZL, 6~10%TlRERE 50T,
AE AT ABICIEENORROBAIIIEET
RETH5A. 72, BALRBEFT A ITHBBEEI RV
DT, ZORETOBHZET 5.

3. A4 F AL¥EA * VEMS

Db OFEETIXZ1980FEEHI B A F 1L
44 4t (NICD MSICE$ 28z MGL, BIEC
FEoTW5A5, L5 E DM TidiEE T X 5 NICI
NAARY PR MEonT, MaEY LS
ZAlELTWA., ZOBNICIKRISOR B KNI
ibh, BETRHINTWE L DIIZRERLREEICE
NTW5s, B4+ L) BRI IRRPLMSERTIX
B L o T&7. NIMSIZ¥S#L¥EA + v 1L
(CD ELTEFBENLSY, BIETIIEEETE
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#® (FAB), KAFA L% A + 1t (APCD, H—FA
7L —A4% 4t (TSP), =L 7 bux7FL—A%>
it (ESD) EHICIE~<S M) IZAT VAT Yy FL—W
—FV =T ar4F 4k (MALDD IZBWTHHA
4 F VRRHAIE L fTbh, 1IEA 4 » MS & H#IICH
WHNDODH 5.

NICIMSIZHWHRTWARIEH AL LTXA S &,
TYVEZT, AVTIUBRLLHLRAE, ThHD
HANEEAFECERITHOIFTREL, RIBA A
WEFE—22HTHE RNIZERIIZANF—0D
BEWEFHFEL, ZOBTLEMNSTHFRIGLTAEA
FUBERENRS., FOMOKISHT AL L TILRKEN
R, ERAA, YrunryrirERHiA, Ihb
BREFE—20EHTENRENRO-, [NO]-, 26T
WCl-ORIBBEA L v 2EL, 2044 L BWG T
PRIELTEA F Y 2ERT 5. NICIMSIZBIT 5K
ERIIRDEBYTHAH., ABIRHMNGT, X 3K
WEAF v ERT.

D& T # %:AB+e —AB- -

2) BEMETHE . AB+e A +B

3) A AEK AB+e —A*+B +te-

4 & W B #:AB+X —-AB +X

5 Bl7a bRt HA+X-—HX + A~

6) # ¥ KX B AB+X —=AX+B-

AB+X—AX +B -
7) adductE B : AB+ X —ABX-
DED) bERENETE, SR TChTwn
550131 2) 3) DEFRORIBIZEEZLDTHA
H. AH~T7) ORIBRE—TRIAZLD DL, wioHh
BHEALTRIBZEEIE V.
NICIMS DF|EIZRDOEB Y TH 5.
D) afHEdmo oy ERLo ke FET S
DIERBTH 5.

2) MEILE->Tid, MERERLTL2HNTES.

3) EA 4 Y BFHEREA 4 1t (PIED RIEA + ~
b% A4+ 4t (PICD < RAA~RZ bV LA
niEHRES 5.

4) BUPWEOL BB EL R ITRBMN Y — 7
(group specific peak) %52 5HFH»¥H 5.

NICIE#E®D R 5 & LU TIZ PIELEICH AR CEER T
R TRV VHTH S, L LREDOHESET
BEMHREZ Loy T, BREORVT— 748
Bohs.

BAT TERINLERT— 700, nar i
Z baRBRETADICNICIMS R E R TERT

P12 1A

HDHIENGho TS, Ny rEo b ukizsd
COEPHEEL TS, Ny VEARIIFEHEEE
FRENSICE o TRAIF L LTHELRTL, %
ORER, BEEON T L DBVE— BN,
EhedTwuna s Y EDOFEMIZI>Br>Ci>FTh
D, FARDEHLIZ W, ClEZETLILEHOYR
&, HHELZCIEAA VI2kbAm/z 358 371CE—7
AHBEL, CURFAVEFET ZHEICIE, 20E-
I DEHBEIZI00 : 3258 % 5. Briids HICHEEL
24, mz79¢81ICE =2 HBL, Folkid
100 : 98 LMY TH B, INBIZK VHEEII Y
VEEFETHIENTES.
ROEDHEERBEL L THwORE = b Tt
Vo= raR3aFLVESICHEL TNO,S
(m/z 46) ®NO,” (m/z 62) DEVHEAL + 252
5., INHOE—22k )= b ukoBFELHEETA
HPWEETH 5.
Ubkornar e a2 E3 L8005 5
INHDESIRVEVRIHEAELTWAF, ClR=tb
ORI B L2 v, o T, ZOBR{LEN
BV TRM %R M- 1] 2l B b TiEtErd
5. FO¥AEIIE, NICIMSIZ & o TREREMRMEA
WL 5. NI IYTEE Y RERO—HP, =R
L) ROy, TFuT7 ) v RERO 2
BENT 5.
BEOREKTHLAERY) Y HID% {IX, NICIV
AANRY PIATBWTHMRE TR X - T

R—O / (6] R—0O / S
e . bL<I > P

R—O 0~ R—O 0
DHENEA T U EH5 25D,

FOHEA F v DOEEIXPIEI R PICIEIZHAT]
BPCEL, STREY—2 e LTHR, ZoMmo¥
— 7350 d LA L R, €T, ThHo
¥— 27 %Ml L, NICI#® selected ion monitoring
(SIM) #4TH) 2 &iCk > THBEERERBSTIEL 2
5., ERY VAR VU BICEASLTYVWAEBEERE R
WEoTARLLED6DD T V—TIZHHEENS. &
BNEREE - OHEBHICE - T, HBIZENDE
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Fig. 5. Structural schema of the GC/SIOMS system constructed in our laboratory.
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Fig. 6. Mass spectra of phencyclidine in the EI (upper panel) and SI (lower panel) modes and its probable
fragmentation pathways. Five nanograms of phencyclidine was injected in the EI mode and 500 pg injected in

the SI mode.
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Table 4. Principal imitative poisoing cases since the Sarin Incidents

1994, June 27 .

1995, March 20 :

1998, July 25 :

1998, Aug. 10 :

1998, Aug. 26 :

1998, Aug. 31 and Sept. 1 :

1998, Sept. 16 :

1998, Sept. 24 :

1998, Oct. 27 :

1998, Oct. 28 :

1998, Dec. 15 :

1998, Dec. 18 and 1999, Jan. 6 :

1998, July to 1999, May :

Sarin poisoning in Matsumoto, 7 killed, more
than 500 injured

Sarin poisoning in the subway of Tokyo, 13
killed, more than 5000 injured

Curry poisoning in Wakayama, 4 killed, 63
injured

Azide poisoning in Niigata, no one killed, 10
admitted

Cresols termed ‘weigh loss drug’ sent to 23
students, no one killed, ] admitted

Poisoning by cyanide in tea can at a Nagano
Prefecture store, 1 killed, 1 admitted

Azide poisoning at Mie University, no one
killed, 6 admitted

Cadmium poisoning at Kyoto University, no
one killed, 9 sickened

Azide poisoning at Okazaki National Research
Institutes, 4 sickened

8 doctors poisoned by azide in hot drink at a
hospital in Kyoto, no one killed

Suicides by cyanide capsules mailed by a
seller, 3 died

Unnatural deaths of women due to cold
involving drugging through voice-mail dating
service, 2 died, six other victims

Murders for insurance fraud in Honjo
(Saitama Pref.), one killed, one hospitalized

Table 5. Backgrounds which give impression of crisis to the Japanese Govemment

1) Poisoning cases and drug abuse continuing in Japan

2) Possibility of being attacked with chemical weapons mounted on ballistic missiles
3) The treaty on the ban of chemical weapons has come to effect on April 29, 1997 ; Japan should be responsible for complete
disposal of chemical weapons, which had been abandoned in the Chinese continent, with deadline in 2007

Table 6. Measures proposed by the “Anti-Poisoning Congress” created by

the Cabinet

1) Establishment of a congress for communication among ministries and institutes

upon poisoning incidents

2) Consolidation of 150 emergency centers in Japan

3) Upgrading of analytical instruments at police investigation laboratories, public
health institutes and emergency centers

4) Consolidation of the function of the Japan Poison Information Center




340 HER S S HEREFEAN TR 124611 A

BL-FTHAH, ZHICEY, FHT - SHEEOR%
Bz, 1v%—%v PEMALT, HRLHH - BR
RWETo TV 5,

2. FHHEMS, FHE R ZOMOBEORE
EA

B HEMELERMEESPLE T, HFH
HIEREMBEEZIREL, CIICREYOBRIESEE
EHWICEBTHIELZANVTVS, X512, SkiEs
REIZLT, HEMEENRL—XThbhs L) 2k
HERETRETHS.

HEPHHICI VHCTE, HEETHEH 50
THBERICHE L 2 TRAE520WL, BTIZES
e R EEGNCE LT b ST R T I
FTRETH5.

FH O THHERACHET 2 BEARHEE LD
ZADHL LICHABEEIATWS, £EMEEDES (A
KEEYR, HRED#HSES, ARPHEYS, HEK
BEYEE, HERBRILZERS) CTHHHERHICETS
YRV AR vay THAREIRERINT
W5,

I L TV B3RS

1. HIZBVTWirEDHRE

Poisoned victim

HEY Y TV EEORICLE LS LuhikRT T
U—F % — b %Fig 7ITRT. HHEFEHEISRELT,
BHEDRPEIHE SN TL 5. FHEIELH I YRGHE
ICEETAbITTHEAN, TThEIEIHEEL %L
Tk b, S LEEMRCL, FOREREIHHER
E5L0 LA ST, BIRFBHAE LT 248/
WIS ELICBIT A LENH L. LTV,
BB LR SR EEITE, TR HE
LTBLHENIEE L., RISEAE LTEZIRTH
T BOBYWRARZ, LEIIS U TREEEERZOHN
FHEEAMER TITONLFII R 5. M ORFHERN
e CONT O R B R A i, TEEMTICH s
BN T iTbn s, BIRFBAIEESFHE
THIEMBEH SN, LardZ0EEERENEYITE
EIT T AN S NI, HYREIRLEERE THHb
na.

BEPEFELTEY, LREEIELILGAIEE
LIZBRIET R TEARL RV, ZRUBOEDR
FEETEZOFEMLL L 5.

BEVEMALTEY, JUGHEED L, LarbMEk
Bh#ELXBINRZVIGEDOA, REFTZREHLT,
WA B AEMERICKEST 2 B0 TH 5. BWEKE
o FE AT, MEPRRE, SRPREEGEDE
BENPETH 525, BAMRITICIZEE RIS

Alive

|

Dead

|

Not criminal Criminal —— File to the police

l

Indiscernible Not bacterial
from bacterial food poisoning
food poisoning

|

|

Prefectural police investigation
laboratories,

Natl. Res. Inst. of Police Sci. or
dept. of legal med. of a medical

File to a health |Poison  analyses
center not undertaken by

l public institutes

Local public
health institute

school

Fig. 7. Handling process for samples obtained from a patient suspected of poisoning by a chemical.
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