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Pattern of Drugs & Poisons in Autopsy Cases in Korea for Recent Three Years (2007~2009)
- Selection of Target Drugs for Systematic Toxicological Analysis -
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Abstract — The majority of forensic autopsies in Korea are performed by the National Institute of Scientific Investigation
(NISI), and the NISI has carried out about 4,000 cases annually. Total 4,578 autopsies were performed by NISI in 2009,
among them 2,918 cases (64%) were carried out at main office of NISI in Seoul, which is in charge of Seoul, Incheon and
Gyeonggi province. In this study we investigated pattern of drugs & poisons in autopsy cases for recent three years in
Korea. Postmortem specimens (bloods, gastric contents, etc) from autopsy cases by main office of NISI during 2007~2009
were screened for drugs & poisons. Using laboratory information management system of NISI ((LIMS ), the kinds of drugs
& poisons and the frequency were investigated. As the results, 1,705 cases were negative to drugs & poisons, it occupied
58% of total 2,918 autopsy cases in 2009. During three years (2007~2009), the kinds of drugs & poisons detected in spec-
imens were 206, 185 and 203, respectively, and top three drugs were atropine (anticholinergic), chlorpheniramine (anti-
histamine) and lidocaine (local anaesthetic/anti-arrythmic). These drugs were supposed to be used not so much for suicidal
or homicidal purpose as for therapeutic purpose in hospital. Meanwhile cyanide showed the highest frequency of poisons
during 2007~2009, and the frequency was 32 cases in 2009. In case of pesticides, poisoning by paraquat (herbicide, 17
cases) showed the highest frequency, and methomyl (insecticide, 9 cases) and glyphosate (herbicide, 7 cases) were followed.
Finally we selected 62 drugs as target drugs for systematic toxicological analysis (STA) for Korea. Poisons such as pes-
ticides, natural toxins, volatile compounds should be included for STA in further study.

Keywords [] forensic autopsy, drugs & poisons, systematic toxicological analysis (STA)
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Table 1 - Numbers of autopsy cases in NISI

No of cases
Year - %
Total Seoul-Incheon-Gyeonggi
2007 3,576 2,308 65
2008 3,958 2,411 61
2009 4,578 2,918 64
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Fig. 1A — Total ion chromatogram of postmortem whole blood by GC-MS (case No 22114) (peak 1, tramadol; peak 2, amitriptyline; peak 3,

nortriptyline, peak 4, internal standard; peak 5, oxycodone).
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Fig. 1B — Mass spectra of each drugs detected in case No 22114.
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No 2009 2008 20073
Compound Frequency Compound Frequency Compound Frequency
1 Atropine 412 Atropine 329 Atropine 436
2 Chlorpheniramine 201 Lidocaine 140 Lidocaine 202
3 Lidocaine 149 Chlorpheniramine 134 Chlorpheniramine 178
4 Tramadol 90 Acetaminophen 76 Diazepam 81
5 Acetaminophen 69 Diazepam 57 Acetaminophen 72
6 Diazepam 52 Amitriptyline 42 Tramadol 68
7 Methylephedrine 50 Tramadol 42 Nordazepam 50
8 Zolpidem 46 Zolpidem 40 Methylephedrine 45
9 Amitriptyline 41 Nordazepam 38 Amitriptyline 43
10 Nordazepam 38 Doxylamine 34 Diclofenac 42
11 Nortriptyline 37 Methylephedrine 34 Zolpidem 38
12 Cyanide 32 Cyanide 34 Doxylamine 37
13 Diphenhydramine 31 Nortriptyline 28 Fluoxetine 36
14 Doxylamine 30 Pethidine 26 Isopropylantipyrine 35
15 Metoclopramide 30 Pentobarbital 26 Phenobarbital 34
16 Fluoxetine 30 Diphenhydramine 25 Pentobarhital 34
17 Pethidine 28 Diclofenac 24 Cyanide 33
18 Diclofenac 27 Chlorpromazine 24 Nortriptyline 30
19 Midazolam 27 Fluoxetine 23 Diphenhydramine 29
20 Proxyphylline 27 Proxyphylline 22 Proxyphylline 29
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Table III - List of pesticides from autopsy cases

No 2009 20081 2007
Compound Frequency Compound Frequency Compound Frequency
1 Paraquat 17 Paraquat 8 Paraquat 14
2 Methomyl 9 Glyphosate 8 DDVP 8
3 Glyphosate 7 Methomyl 6 Methidathion 6
4 Deltamethrine 3 Parathion 4 Methomyl 5
5 Dicamba 3 Endosulfan 3 Deltamethrine 4
6 DDVP 3 Carbofuran 3 Parathion 3
7 Cypermethrine 3 Glufosinate 2 Endosulfan 2
8 Methidathion 2 Pospamidone 2 Demeton-S-methyl 2
9 Pospamidone 2 A-Cyhalothrin 1 Monoclotophos 2
10 Chlorpyriphos 2 Methidathion 1 Chlorpyriphos 2
11 Monoclotophos 1 Benfuracarb 1 Glyphosate 1
12 Alachlor 1 Alachlor 1 Lime sulfur 1
13 Edifenphos 1 EPNY 1
14 Esphenvalerate 1
15 Etofenprox 1
16 Carbofuran 1
YDDVP: Dichlorvos.
YEPN: O-Ethyl- O-4-nitrophenyl phenylphosphonothioate.
Table IV - List of other poisons from autopsy cases
20091 2008 2007
Compound Frequency Compound Frequency Compound Frequency
Tetrodotoxin 2 Tetrodotoxin 5 Brodifacoum 1
Strychnine 1 Arsenic 1 Ethylene glycol 1
Cresol 1 Ethylene glycol 1
Xylene 1

7} 184 REHich.

OsE ZE Alaus

F 3d7ke] A w.

S5 ofgo| M

e EUR oS E

10
o

Al

o)
o
>,
I
o)
oY
1=

A% Aol BQs B kR AMsgih. o B ok
o AWNEE B P STRS AU ARG OFRS

O
FHOFE AN oH, o slshd B8 wEsio] 414
OF N =S z”ﬁi ﬁ%é}ﬁﬂ, EX7171(GC-MS)2)

oty

542 Tefslo] ol QYR SR, AEHE BHOE Po) A}
S5l RIS °k> 29T AENEST} e oF

9] ofg] Qls ERtAow weslglet. Avow & 59} 7
o] SRS HE AINEES SI3h H3E o 6255 HE sl

ek} oRs=0] e §8S ved I 7S debeket A
3 94, #3l, I 5ol A= t=7] whitelr}. Kudo 57 &
0] oFEw e AIAE S flete] Rl A Ul
Heolgts) 2k5E THORE 2003 ~20061 0714 Ay oFsE
A& F9E A Bt 19 Al mEw e
As oFEEEA] oEkE, YARFERS, chlorpromazine 5] A1
a7, %Ak, methomyl 5= 7&9] 20917 23| ]lT}. #12
2 ZAbeA oflgke 1l dikslekhs Al9)E1s7] wiEell Kudo

N

Vol. 54, No. 5, 2010

Y A= YRkl TEA YEREAIT soR2 A
EHES vlwegks o feiuEle) Y B 5U8HA| paraquat
7} 7V wol AEH] vlsed s eIt 2okEe] A
F & ZAMeA= atropineo] 71 Wol AEHH| Hislo] Y
chlorpromazine, promethazine % phenobarbital®] 37}4] ¢}z0]
7V wol AZHUGL S o)5 - a9 v
Al E3HA| 'Vegetamine'®] -0 A o] AA|7} A&olM F
WA A= e ARA BAS & Wit ZloR Bl
o}k 2 A= WA BAAIRNRS Fdkete] HEE oFs
o] ZARATo]7] witel] WAKA o]2]e] Aol AR Al
5 K Kudo 52 AFmels tidRis th=r= v
Z1ol= SHAZE AAIRE Yite] = HE % i‘i}%
th= HellA] f-8-3 Apsetar A7) ]‘7} L2=)y & A
e 2R 5l F 31459 FEES B3R %ﬁz ﬁe—o—}g;t
g & AFexe et Fslsto] BT 6252 ks A
SIATHTable V). Aol Aleld 2 oFat sokqe] =
HES Y ATE Folo] oFE HEAIAE =Ysiolol &
Ao AEESIT

71 WA ARI 1S AP S Sl oo
HARRES] AN FolA] oFmme] AFol W R ARIE A

[t

-1>g b
_O‘L

s




7]3]

1

gl

346 2n) - A - g8 - A

- o3}

gul

ol - ] - ok - ol

Table V - List of drugs selected for the systematic toxicological analysis

Frequency Frequency

No Name of drugs No Name of drugs
'09 '08 '07 '09 '08 '07
1 Chlorpheniramine 201 134 178 32 Mirtazapine 5 14 10
2 Lidocaine 149 140 202 33 Venlafaxine 5 4 10
3 Tramadol 90 42 68 34 Bromhexine 5 4 3
4 Methylephedrine 50 34 45 35 Diphenylpyraline 4 2 13
5 Zolpidem 46 40 38 36 Levodropropizine 4 1 0
6 Amitriptyline 41 42 43 37 Tiropramide 4 5 5
7 Nortriptyline 37 28 30 38 Paroxetine 4 5 1
8 Diphenhydramine 31 25 29 39 Sertraline 3 7 6
9 Doxylamine 30 34 37 40 Codeine 3 4 6
10 Metoclopramide 30 19 27 41 Bupropion 2 0 2
11 Fluoxetine 30 23 36 42 Buflomedil 2 1 0
12 Pethidine 28 26 20 43 Bupivacaine 2 8 10
13 Midazolam 27 21 23 44 Sibutramine 2 0 0
14 Ambroxol 26 18 16 45 Topiramate 2 0 0
15 Citalopram 17 5 5 46 Trimetazidine 2 7 4
16 Dextromethorphan 16 13 19 47 Triprolidine 2 3 1
17 Chlorpromazine 16 24 15 48 Procyclidine 2 3 0
18 Dihydrocodeine 14 15 23 49 Procaine 2 0 0
19 Imipramine 13 11 15 50 Domperidone 1 0 2
20 Pseudoephedrine/Ephedrine 12 11 28 51 Benzocaine 1 0 0
21 Trazodone 11 12 7 52 Cyproheptadine 1 1 1
22 Propranolol 11 12 3 53 Oxycodone 1 2 2
23 Phentermine 10 1 7 54 Clozapine 1 0 1
24 Norfluoxetine 9 6 7 55 Prilocaine 1 0 0
25 Desipramine 9 7 12 56 Hydroxyzine 1 0 0
26 Benztropine 9 16 14 57 Levomepromazine 0 2 2
27 Etomidate 7 9 3 58 Buspirone 0 1 0
28 Ttopride 7 3 5 59 Carbinoxamine 0 7 3
29 Ketamine 7 6 12 60 Clomipramine 0 2 2
30 Cloperastine 7 3 5 61 Trihexyphenidyl 0 2 0
31 Phendimetrazine 7 7 8 62 Pheniramine 0 5 11
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