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Intoxicated patient

Symptoms Urine (1ml) Serum (1ml)
Serum chorinesterase activity :
TDM*: Theophylline
(DKitagawa test tube
( Methanol )
55°C
V | | | o Pl
@Basta® kit (®Organophosphorus ®lon (1) chloride @Triage® (DAcetaminophen kit ©Cyan-Test Wako®
( Glufosinate )  pesticide kit reaction ( Diazepam, ( Acetaminophen ) ( Sodium cyanide )
2 hr ( Malathion, ( Salicylic acid ) Methamphetamine, 10 min 10 min
Bromvalerylurea ) 1 min Phenobarbital,
20 min Anmitriptyline )
| 10 min
Aqueous layer
@Merckoquant®
arsenic test
(®Hydrosulfite ( Arsenic trioxide )
reaction ‘ 30 min
( Paraquat )
1 min

Fig. 1. Urgent toxic chemical diagnosis system
*Therapeutic drug monitoring.
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WL F o —7CHEEE) BN TUHICH L, BCZER
EASHE RN E THILANRT, RILLAT A EHBA
BRICWRBIT 5, 2 ¥ ) - VOEEIELLLEETE
NOBBTHET Ho #H FRRIZ 20 ng/ml TH 5,
2. NZXA®FMExy b (FIEYZ—H)
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L7cA F » &b — AER L B E A TR s ¢
TZRBAFEIC AN S . BB (10%EERRER) DEmD
F15em 2% b F CHERTET 5. BREEE L2
%, 1%=e FY VKRERTY—IIEEL, HE6
DARy PARRATNEGHEL T 5, FVhr—F
R E RO ARy MIBAMHRL CHKT 5, B
HTRRIZ 100 ng/ml TH 5,

3. BHE) CREEREXY N (¥FFA, JOL

JLYJIRE) '

JR230ul % 4- (4-= buN> I ) ¥y v
(NBP) &8 A D sBE TR D, 100°C T205- ek,
WHTAE, ZRITHEL, 7hIFLRIF 3

v (TEP) REL 2N T L <HFEL, mbag
Z1mlMz THEAE, HELTLBOBEBET 5,
EOBEE, FEBRIEY Y 7a~KREMYET L, B
WTFRIE~IF 4+ T10ug/ml, 70927 L1) VR
%10 ug/ml Tdh 5,

4. IBIEEZSERIC (V) FIVER)

FR 230 ul Z/hNA T OVHIZER D, 5 %IR8k
B AE 1~ 27 M THEEL, SRR EET 5,
%6, REE~FERELTET 5, RUTRIE 10
ug/ml TH 5,

5. Merckogquant® arsenic test (BEBEF b I L

L&)

HEBEEL Y FNEHON, TUVROBTI RS T TE
Lirte, AL ZSSUCHORE £ N1 7 VIRICER Y,
K BE5ml A THEL, 17ED Reagent 1 % 2
7'— T 1#, Reagent 2 (32%3EEE) #10MEINZ %,
FTIERLINA TUHRICEL LT, 300MKEL, &%
FPIC2~3MRVBEEYS, BRIV B LT, &
RRICZEEKED, BE I I—F v — P BT B,
DS 6, HEBKOEOIER#E G~ K BIcELT
5o MHTFRRIZ 0.1 ng/ml TH 5,

6. ELAEMIX I - JIKRE* v b Triage®

(Zz/NNwER—=I, STHEINL, PR UT
FUL, ABLTTHIY)
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HoeEET L, M TREIZR T 20 pg/ml, METS
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Bk, A a7 74 8+ b)) 7 A% 30 mg I
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Wa3oAA, REKIIEEHAE LFHZEL LRES
Hh, PRISNLRBEEO T L2 IETL, BERh
KA &0 T LT ITDRA, W057ERET S,
HENBOLBMEELBL T T oA F ViRE X HMH
Eh lEHEOWE, ikt ~BTETH, BITFR
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72 ERE LRy VEFERA L, AV —
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BHRIE) A —EB R L TH W, VAT k= 1k,
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HOEEMERE, FOMONREFEY & THRINL
T2 SR 7 EW I SIL T A AR BT L 2 o
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2-2. IMi&

Table 1 DABNICRT LS, TEFT I/ T2
BILUFBLEWOBREF Y MIBW T, dRES
WL TwiwiEciBtEch - 72,

FZIEB ORISR % Fig. 2 127 L, Table2 (2% &
Dz,
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Table 1. Results of urine and serum tests

urine serum

®

BZO AMP BAR TCA

e
®
@)
&
©
S)
©
©
S)
©

Blank *

*

All
~Methomyl
—Methanol
~—Glufosinate
—Malathion
—Bromvalerylurea
—Salicylic acid
—Arsenic trioxide
—Diazepam
—Methamphetamine
—Phenobarbital
—Amitriptyline
—Acetaminophen
—Paraquat
—Sodium cyanide

(DKitagawa test tube (@Basta® kit (3®Organophosphorus pesticide kit

(@Ion(Il))chloride reaction (®Merckoquant® arsenic test

(®Triage® (BZO:Diazepam, AMP:Methamphetamine, BAR:Phenobarbital, TCA:Amitriptyline)

(DAcetaminophen kit (®Hydrosulfite reaction (©®Cyan-Test Wako®

*: Blank : No drug sample. All : Sample containing all drugs tested

+ + 1
+ 4+ + 1

*

*

*
*

+ 4+ A+ A4+
+ 4+ A+ F A4+ 4
+ 4+ 4+ 4+ 4+ 4

+4 + 4+ 4+ +

+ ++ +++ + +1

+ 4+ ++ ++++ 1

+ 4+ + ++ A+ A+ +

+ 4+ A+ A+ ++ ++++

R I S S S S S T e e

+ 4+ 4+ 4+ 4+ A+ 4+ ++
+++ A+
I +++++ ++ ++ + + + 1
++ A+ + A+t A+

+ + + + 1
+ + + 1
+ + |

|

+
+ o+ o+

-+

+ 4+ ++ 4+ + 4+
+

+

+ 4+ + + + 4+ + +

+ 4+ + + 4+ + +1

+ 4+ + + + 41

+
+
I
+
|

* * : Positive for organophosphorus pesticide and bromvalerylurea

Case C

Case B Case D

Fig. 2. Reaction results of 4 poisoning cases

Case A. Left: Kitagawa test tube. A: sample (20 ppm), B: blank (-). Right: Organophosphorus pesticide kit. A:
sample (+), B: blank(-).

Case B. Left: Acetaminophen kit. Serum(+). Middle: Acetaminophen kit. Urine (+). Right: Triage®. OPI (+).

Case C. Left: Triage®. BAR(+). Right: Hydrosulfite reaction (+).

Case D. Basta® kit. Sample (+), standard (+).
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Table 2. Results of 4 poisoning cases

50 (5,6), *F14 - 121

N
Case

o 2 0 @©w e 6 © ©® O

urine - - -
B

serum
C urine = - -
D urine - + -

(DKitagawa test tube
(DIon( I )chloride reaction

(2)Basta® kit

(DAcetaminophen kit (8Hydrosulfite reaction
E 2=

AARhFHER SN ERED S OEHFEWHHT ORI
BT 2RSORT, SHrEHE S5 150mE 0P E
RRDEIF LT, TROBLF Y PBLXUEELL
BAFEI 2 HHEO LR E ZNENH W THRET 5 (12
WBEBORBEPLEL D, Xy R4 A4 FTHRLNLS
SEEICIERY S L0, AR ET AL T
HAE 1ml 20 2R THRECTEAL VAT LAZEEL
Too T, EESEEIZI08EE S, EEOMGHKE
Y — LIS L R T T O M & B fig L
0, Uik (15E) 720 oamE R ~%
+FHTHL, KL ATLEANIT L BEdH:D 1
FHHRE UGB 2REICHRETE S, KA M T,
MHEHEILEL CRFENTHD, 1ROMEET,
HICTHRETELZ EWEHMTH S,

JNEMEE (A5 7 =) d, RERAERICZES
Ry ) — VBEHERCEE SN TS, AR
FHOBHT A 720, RO 25 ) — )& 5L S EllsE
TEDL L) IRAEDOH ARALNF 2 — T2 HERL,
FOUNE BT TN TORRICHI L, IS ZEXUEA
HeRBNETHALT, RALLAA A ZBAENIC
s TEDLLHIZL 7 NRmE (X8 /=)
Tit, MESEOWMSE H Y N A, BT ARDIR
B AR S0, EEILETHL, F0, —R
WE A M YR, TAFREBOIY a0 5

(®Merckoquant® arsenic test

(3)Organophosphorus pesticide kit
(6)Triage® (OPI: Morphine, BAR:Barbiturates)
(9Cyan-Test Wako®

BHEDIE TN AU BN S 5 DT, MHE L HEEIC
Bl TEELLADPOERA M VA RENHL LR
bz, BECEELSZHWHEELT, TLVI—N
M, T—7 NV, TATVHE, FboE FEERL
KE, nar o AuRALKE, BIERIEKEZ &S
Bo INOIRHEREICERELYGZIDOTERELET
%o

TR Y = RO (N2 4 DR E AR o ok
AEHELTHDH, TORFHNICT I/ BOMELE L
TWBE) Y7/ BRABEAITSH Y, fF, FHO
Wi b v, mHEBEFZLEEIML TW5, RES
~ 38HF R4 1 EE R AR IR OB E & b IS
BRI E - EAGENH Y, MES VAT A — MEE
CEEATVIIBITAEEE LT, IRA 2 EM 70
ug/ml ZaEE & L, IR S M 5 ug/ml & T L5
EHETIC L, BUER & B L 5T 5 2 EATET
HY, HEFHORIRKEL 2D, NATOEHF Y
MR OREEEES L ARy EL, A
F U LU - AEROREAEHE TED L L 2
B pdn B 720, BEBEEOBSICB T 5 084
AR & B2 7o BRERTAEHE O 72 (IR B O Fi /s
EH R IBRROBENE T NS,

HE) VR EEMEE Y P L L BAEKIEE, A
B U REBEONMIIIIL L kv, RETH H4-
(4-=traxyIN) ENorda b xFuizEo
TLFEMLBIOBREHREL L THYONERETH S,
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ERERLD, =7 FF 2B TR WK TR
BERELAORTOLAT LY IIVREICK G LD T
HY, TTRTELAT V) VREOEMLAIENL LT
BERHRS LT b, AHY v REE L OBHNIImE
3 YT AT T —EEEHV S, HHEY REERL
v bCHE,LOTY YIAT T —EEIMEETH -
TH, B="A A PRBEFREL TR LTRESS
LZDT, 75U FFT 4 (LT PAM) Of%5 1387
bo EFEHMOK, MkE, WEZRSIEHET oY
YOG ERT) . WAL NREENFBAL TV
WIZ L RFER LT PAM OB 5%479 . WEH L b ERE
BN M 2 AT S AL EDVH S,

) FOVERDOIEALEE S R3S 1NE, ) FAEED
7z ) — VKBRS SRR T8k & SR L TR
DkBERRT AHEEEFH L0 TH S, Kilk
CRELZEHT 5720 ICHBEICH L TORNREE
& Lize 72/ =, Elbi, TRELE LI
bEBTLLOEELFET S, KPP FVEROHE
BT NHVETHEML, BETHD TS, pH DZAL
WKEDBREGED 2 ~30%EHTLHDT, HEEELT
SRR E Y TV ) seEl IR & fiAT S A MiEY Y F
JVERIEFEAS 500 pg/ml L b CEE 2 hHEERI
ThH2O, MEYT) FIVERIREXHRET LLENH S,

v ZbA&W o Ba s 2 fEH L 72 Merckoquant®
arsenic test 12, 7 v Y 7 A bEEHELORKIe % FIH
L72bDTHY), BBPOeFEA A+ 2 Hish LK T
vibkFE L L CRBETP ORIE KRB LS5
HETH B, BENBHET, 305 T 0.1 ug/ml £ T
EERRTH D, FOIDOERTIE, 1) FIVEOBKRA
WREH L 7-3Bb B 8k 2 2 72 OB £ 514 7OVIR
WY, RBE Lz v Mhosa 7 VDA
BREZHHT 5L, #iahnh < A E TRl S Ak
2B, FELXET S, Reagent 2 I332%EHETH
BZOTHENRNTEET 5. ZORIBIEIEF ICHis %
FIGTa® ), gL OHERBIE N L RBEKOH
WL b0, FHotHEREE T LR TVOTHE
BEEET L,

Triage® 3 &0 4 FHTFRBEZICES AL/
TR AET, ALFMICER LB L RPICESET
BEY L OPEI T 2 HmEANREMNEETH L, &
FEIRER L ONHEW T HHURE R L T 57
DEEIE L, FNEROEYHREL V' — > T Lyt
SN, vy PET7HEBNAVESY — L REY 0.3
pg/ml, XYV TEE LREY 0.3 ug/ml, Tk
HRME 0.3 ug/ml, BEEWH 1 pg/ml Thsb, T/,
BIEED T, 105MTHETE %, Triage® (320

CUTFCTHBELEITTRAFL, FHRBIEERIIEL
THREZ IBFUMNUER L 2022w, EE
HELT, YeFoadrAy, a714 rEECEER
R L725A 1 e 2 RS (BT OPI) (2falks
PERhZ etV ¥ A5 OERLEFRA L
BECEEWH (AMP) #l V' — > ClREHEL %5 2
EWd B FERPENE, BHETH 2L LTDH, o
WA CHERRT 50

TEMNTI/ 7 BHFy ML, A F 7
J=VEPHwLNTEY, RBLIUIMETL M7 3
I 7y EB IR RSSO N, BRIC X Bk
FROIESDO XM E DD IO/ E
BRPLEELLDT, WHRC»EMEE 25, £7-,
T, 7I/ 72PN b p-TI )7 =N, T
SR p- ATFNVT I T = VEBRIET A
TOIEERET b,

NA RO LT 7 A4 MR 87 a—1) i, 7
VA KB P TR AN L D 1 EFBILEXIT 5
CEERNTA- NI VHINELRY, FHREET S,
AR OERRTIE, HRY VREERBF v ML S
ik, KBERBRE IRV AL Lz, IMNaOH 1
ml ZMATHEBEL, N FOF LT 74 P F ) T4
Z30mg M5 ZEIZEDFO~FKEEELJIRIC
BT TICAR) Y REERBF Y PO 2 BEORED
Mb o TWBA, KEIGIIZFICEBEIEO SN %
Moli, 72720, BRELTWAREIE NI LS
FaHdIL 774 P F R TARREL TR EHERBL
LWOTEENLETH D,

HRRbap s, FEERKID VD, £BIE
HAvx, BE, @BELSNI, = M) VEOREER
EMEFIEIBWTAERH SN TS, $72, il
PREEOEARTIEORFEEFICLHH SN, HEWA
FLRTL, BOHBELAMEOD 2P HBERWE T
H b, HHRALEWIZ BT A Cyan-Test Wako® i,
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A Screening System for Toxic Chemicals in Biological Samples

Yoshirou UTSUMI

Department of Legal Medicine, Graduate School of Biomedical Sciences,
Hiroshima University, Minami-ku, Hiroshima 734-8551, Japan
(Director: Prof. Tohru KOJIMA)

In order to rapidly screen toxic chemicals in a small amount of biological sample collected from an
intoxicated patient at bedside, a simple screening system was developed. The following chemicals
were identified for screening: carbamate, methanol, glufosinate, organophosphorus pesticide, brom-
valerylurea, salicylate, arsenide, benzodiazepine, methamphetamine, barbiturate, tricyclic and tetra-
cyclic antidepressant, acetaminophen, paraquat, cyanide and theophylline.

In this study, all of the above chemicals except theophylline were analyzed by the screening system.
Theophylline concentration in blood is routinely monitored at clinical laboratories, so it was not ana-
lyzed in this study. Screening methods used were 7 kits and 2 reactions. Fourteen toxic chemicals in
1 ml of urine sample and serum sample were screened in about 2 hr. The proposed screening system
was applied to 4 different cases of intoxication by organophosphorus pesticide, acetaminophen, parag-
uat and glufosinate. Each toxic chemical was detected. This proposed screening system seems to be
useful to rapidly screen toxic chemicals in a small amount of biological sample collected from an in-

toxicated patient at bedside.



