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Abstract

We describe here a case of suicidal poisoning by saponated cresol ingestion. A 41 year-old male was
found unconsciousness in a park in the early morning, and an empty bottle of saponated cresol was
found beside him. His death was confirmed approximately 2 hours later, despite attempts at
resuscitation and intensive care. The autopsy revealed severe morphological damage of the upper
gastrointestinal tract and congestion of the lung. We also observed by histopathological
examination severe lung edema and severe erosion of the esophagus and stomach. Toxicological
analysis also identified a high concentration of cresol isomer in the blood and gastric contents. The
cause of death was given as cresol poisoning, based on the results of the autopsy and toxicological
examination.
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Souhrn

Smrtelny piipad poziti saponatového roztoku krezolu

Popsan pripad sebevrazZedné otravy pozitim saponatového roztoku krezolu.

41lety muz byl éasné rano nalezen v parku v bezvédomi, vedle ného byla nalezena prazdna lahev
saponatového roztoku krezolu. Pies pokusy o resuscitaci a intenzivni pééi u ného nastala smrt asi
za dvé hodiny. Pitva odhalila ¢etna morfologicka poskozeni horni &asti zaZivaciho traktu a pre-
krveni plic. P¥i histologickém vysSetieni byl pozorovan tézky edém plic a tézké eroze jicnu a za-
ludku. Toxikologickou analyzou byla téz zjisténa vysoka koncentrace izomeru krezolu v krvi
a zalude¢nim obsahu. Pri¢ina smrti byla stanovena jako otrava krezolem, na zakladé vysledku
pitvy a toxikologického vySetieni.

Kliéova slova: saponatovy roztok krezolu - morfologické poskozeni - vysoko u¢inna kapalinova
chromatografie (HPLC) - otrava
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Introduction

Cresol is one of the derivatives of phenol,
which are used as an antiseptics, disinfectants,
chemical intermediates for resin and plasticizers
[2]. Saponated cresol, containing approximately
50% cresol is widely available as a disinfectant
[9]. Cresol consists of three isomers, p- m- and
o-, that are mainly metabolized to glucuronide

and sulfate conjugates in the liver and excreted
in urine. Acute toxicity of cresol results mainly in
respiratory failure or possibly electrolyte imba-
lance [1]. It also has a corrosive action, causing
severe tissue damage in the upper gastrointesti-
nal tract, and also headache, dizziness, vertigo,
dyspnea and damage to organs such as liver, lung
and kidneys, following ingestion [2]. Several fatal
cases of cresol poisoning have been reported [1, 3,
5, 10, 12, 14]. The diagnosis is confirmed by the
identification and quantitation of cresol from
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autopsy specimens. Here we report a fatal case of
saponated cresol ingestion with toxicological ana-
lysis and pathomorphological findings.

Case report

A 41-year old man was found lying on a bench
at a park with loss of consciousness and hypot-
hermia. A paper cup and an almost empty bottle
of saponated cresol were found around him.
Immediately, he was delivered to a hospital by
ambulance, where he received resuscitation and
intensive care, such as gastric lavage and perito-
neal perfusion. His death was confirmed approxi-
mately 2 hours later. An autopsy was performed
approximately 48 hrs after death.

Autopsy findings

The deceased was a well-nourished Japanese
male, 168 cm in height and 64 kg in weight. He
had a discoloration of the skin in the region of the
jaws, approximately 3 x 4.5 cm in size (Figurel).
The mucosa of the oral cavity and his lips were
also discolored brownish. We detected an irritant
odor from his mouth, but no significant external
injuries.

Internal examination revealed no distinct in-
jury or disease. The heart weighed 390 g, contai-
ning 500ml of blood without coagulum. The liver
weighed 1500 g, and the cut surface appeared
slightly dark brown in color. The left and right
lung weighed 690 g and 915g, respectively, and
were severely congested (Figure 2a). The brain
weighed 1545 g, and was slightly edematous.
There was a sclerotic change with a brownish
discoloration of the epithelium in the upper gast-
rointestinal tract, without evidence of perforation
(Figure 3a). There was a small amount of liquid

Fig. 1. Discoloration of the skin in the region of the jaw
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in the bronchus. In the stomach, there were app-
roximately 450 ml of a dark brownish colored li-
quid emitting a strong odor, without food residue.
The whole blood (obtained from the heart and fe-
moral vein), bile, peritoneal effusion, and gastric
and intestinal contents were collected for subse-
quent toxicological examination.

Histological findings

The lungs showed diffuse congestion with se-
vere edema (Figure 2b). The esophageal epitheli-
um was necrotic and destroyed. The epithelium of
the stomach showed coagulative necrosis, with
the blood vessels of the mucosa being markedly
dilated and hyperemic (Figure 3b). There was
a vacuolative degeneration of the hepatocyte
with dilation of the sinusoid. Neither fibrosis nor
inflammation was observed.

Toxicological Examination

Detection of the three isomers of cresol was
carried out according to previous reports with

Fig. 2. Severely congested lung (a) and its histological
findings (b; HE staining, objectives x 4)
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Fig. 3. The epithelium in the upper gastrointestinal
tract underwent sclerotic change (a) and necrosis was
observed on the epithelium of the stomach (b; HE stai-
ning, objectives x 2)
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little modification [6, 8]. In brief, a high perfor-
mance liquid chromatography (HPLC), Shimadzu
LC-10A equipped with a fluorescence detector
RF-10A (Shimadzu, Kyoto, Japan,) was used.
Analysis of drugs was carried out using a Nova-
Pak C18 column (3.9 mm i.d. X 150mm, 4 pm,
Waters, Milford, MA, USA), at 40@. The mobile
phase was acetonitrile/ 20 mmol/l potassium di-
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hydrogen phosphate (15 : 85 v/v) containing 20
mmol/l beta-cyclodextrin (pH 3.0) at a flow rate of
1.0 ml/min. The eluent was monitored by fluores-
cence detection (excitation at 270 nm and emissi-
on at 305 nm).

All the samples obtained at autopsy, the blo-
od and gastric contents on admission, and the
contents of the bottle, that was found beside the
deceased, underwent toxicological examination.
They were kept at -40@ until analysis. Sample
preparation was carried out according to the pre-
vious reports [6, 8]. Three isomers of cresols were
purchased from Wako Pure Chemicals (Osaka,
Japan), and beta-glucuronidase and sulfatase
were purchased from Sigma (St Louis, MO, USA).
All other reagents and solvents were of analytical
grade.

Results and Discussion

The concentrations of each unconjugated cre-
sol isomer and its conjugates in each specimen
are presented in Table 1. The o-cresol was not de-
tected in any of the samples. Ethanol was not al-
so detected. The toxicity of cresol depends mainly
on its unconjugated concentration, while the con-
jugates are less toxic [6]. The lethal levels of un-
conjugated cresol in blood have been reported to
be 71-190 pg/ml [3, 5, 8, 14]. In the present case,
the total free cresol concentration was 300ug/ml
in postmortem femoral blood, well over the fatal
range.

Cresol is rapidly absorbed through the gast-
rointestinal tract following oral ingestion [4, 8]. It
is conjugated rapidly to glucuronide or sulfate in
the liver, and excreted in the urine. The unconju-
gated cresol rapidly disappears from blood, with
an elimination half life of approximately 1.5

Tab. 1. Cresol concentrations in each sample

p-cresol (ug/ml) m-cresol (ug/ml)
Unconjugated Glucuronide Sulfate Unconjugated Glucuronide Sulfate
On admission
Peripheral blood 198 202 23 337 329 21
Gastric lavage 1983 N.A N.A 3192 N.A N.A
At autopsy
Heart blood 203 156 20 339 256 20
Femoral venous blood 108 146 16 192 234 16
Gastric contents 181 N.A N.A 301 N.A N.A
Intestinal contents 112 N.A N.A 182 N.A N.A
Bile 133 265 3 205 391 5
Peritoneal effusion 63 N.A N.A 104 N.A N.A
Liquid in the bottle 219000 357000

N.A: not analysed.

9Soudni lékarstvi

49



3/06 zlom

21.7.2006 10:46 Stranka 172 L $

hours in human poisoning case [11]. The cresol - cresylic acid, cresol (all isomers). In: Ellenhorn MJ editor.

glucuronide increases rapidly following ingesti- Ellenhorn’s Medical Toxicology, diagnosis and treatment of

. . . . human poisoning. Baltimore: Williams & Wilkins, 1997, pp.
on, but then disappears in a relatively short time. ;57071979 _ 5. Fuke, C, Ito, A, Tamak,i N, Miyazaki, T.

On the other hand, the 'CI'eSOI sulfate increasgs The analysis of cresols in biological materials from a case of
gradually in the elimination phase [6—8, 13]. It is  cresol poisoning by high-performance liquid chromatography.
well known that the pharmacokinetics of cresol In: Takatori, T editor. Proceedings of the 14th meeting of the

differ with each isomer [6-8. 13]. and the ratio of International Association of Forensic Sciences, vol. 2. Ottawa:
[ , 131, Shunderson Communications, 1997, pp 258-261. — 6. Fuke,

p-/m- isomers in b}ood §h1fts gradually with time C, Sakai, Y, Yagita, K, Abo, W, Morinaga, Y, Tamaki, N,
from the p-/m- ratio of ingested cresol. In the pre-  Miyazaki, T. The quantitative analysis of cresols in a case of
sent case, the concentration of unconjugated cre- cresol poisoning following percutaneous absorption. Jpn
sol was similar to that of glucuronide, and the  J Toxicol 1998;11: 55-60. - 7. Fuke, C, Morinaga, Y, Arao,
glucuronide concentration was higher than that D Sakai, Y, Abo, W, Yokoyama, T, Miyazaki, T. Time cour-

. . . se changes of cresols and their conjugates in plasma from two
of sulfate in perlpheral blood. Moreover, the ratio case of cresol poisoning. In: Tatsuno, Y editor. Proceedings of

of p-/m- isomers (0.60 in heart blood and 0.56 in the 6th Indo-Pacific Congress on Legal Medicine and Forensic
the femoral blood, respectively) was similar to  Sciences. INPALMS-1998-Kobe, 1999, pp 808-811. — 8. Fuke,
that of the solution remaining in the bottle (0.61). C. Cresol. In: Suzuki, O, Yashiki, M.editors. Handbook of

s e practical analysis of drugs and poisons in human specimens
From these results, we concluded that the victim —chromatographic methods-. Tokyo: Jiho, 2002, pp. 503-510. —

die.d a relatively short time after cresol in_geStion' 9. Harvey, SC. Antiseptics and disinfectants; fungicides; ec-
This suggests that the measurement of isomers  toparasiticides. In: Gilman, AG, Goodman, LS, Rall, TW and
and their metabolite concentrations is useful for =~ Murad, F editors. Goodman and Gilman’s The pharmacologi-

the evaluation of time elapsed following cresol in- cal b.asi‘s of therapeutics (7th ed). New York: .Macmillan
gestion Publishing, 1985, pp. 959-979. — 10. Kashimura, S,
. . Kageura, M, Hara, K, Hieda, Y, Takamoto, M, Fukuma,

We have demonstrated here the morphOIOgl' Y. A fatal case of the patient with severe liver cirrhosis who

cal damage induced by massive cresol ingestion.  died after ingesting the maggoticide solution. Res Pract
There was a diffuse chemical burn in the upper  Forens Med 1987; 30: 171-175. — 11. Kumano H, Kuroki Y,
gastrointestinal tract, which was due to the po- Tsutsumi H, Toyooka H, Mii K, Nishihara K. A case of

tent corrosive action of cresol. We observed seve- cresol poisoning. Gekkan Yakuji 1986; 28: 1697-1701. — 12.
: Monma-Ohtaki, J, Maeno, Y, Nagano, M, Iwasa, M,

re congestion and edema of the lungs and dege- Koyama, H, Isobe, I, Seko-Nakamura, Y, Tsuchimochi,
neration of the liver, corresponding to a previous T, Matsumoto, T. An autopsy case of poisoning by massive

report [3]. From the autopsy findings and the re- absorption of cresol a short time before death. Forens Sci Int
sults of the toxicological examination, we conclu- 2002 126: 77-81. — 13. Morinaga, Y, Fuke, C, Arao, T.

Miyazaki, T. Quantitative analysis of cresol and its metabo-
de that the cause of death was due to the syste- lite in biological materials and distribution in rats after oral

mic toxicity of cresol. administration. Legal Med 2004; 6: 32-40. — 14. Takagi, T,

Hayashi, K, Matsumura, S, Kajiwara, M, Sudo, T,

Watanabe, T, Kashiwade, H, Ueno, A, Shoji, T, Sato, Y.

A fatal case of acute cresol poisoning. In: Tatsuno, Y editor.

Reference Proceedings of the 6th Indo-Pacific Congress on Legal
Medicine and Forensic Sciences. INPALMS-1998-Kobe, 1999,
pp 805-807.

1. Arthurs, G.J, Wise CC, Coles, GA. Poisoning by cresol. All correspondence concerning this paper should be ad-
Anesthesia 1977; 32: 642-643. — 2. Baselt, RC. Cresol. In: dressed to:

Baselt, RC. editor. Disposition of toxic drugs and chemicals Dr. H. Kinoshita,
in man (5th ed). Foster City, CA: Chemical Toxicology Department of Legal Medicine, Hyogo College of Medicine,
Institute, 2000, pp. 219-220. — 3. Bruce AM, Smith H, 1-1, Mukogawa-cho, Nishinomiya, Hyogo, 663-8501, Japan
Watson AA. Cresol poisoning. Med Sci Law 1976; 16: TEL: +81-798-45-6578, FAX: +81-798-49-3279, e-mail: kino-
171-176. — 4. Ellenhorn, MdJ, Barceloux, DG. Cresol (Lysol) chin@hyo-med.ac.jp
50 Soudni Iékarstvi



