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Thinner Ingestion Causes Hyperthermia

Tiner Zehirlenmesi ve Yiiksek Ates Iliskisi

ABSTRACT Objective: Acute thinner intoxication is unusual and its clinical effects after ingestion
are relatively unknown although, its physical features as a clear, colorless liquid with a sweet, pun-
gent odor makes it a potential agent for household accidents and an ingestible poison especially
for infants. Herein, we would like to draw attention to a previously unrecognized feature of thin-
ner. Material and Methods: A total of 32 patients admitted with thinner ingestion between 1984
and 2006 were included in the study. Demographic specifications, amount of toxin ingested, body
temperature, hyperthermia timing, accompanying infections, antibiotic use, vomiting, cough,
level of consciousness, serum liver and renal function tests, urine analysis, and length of stay data
were investigated retrospectively. Results: This study presents the clinical features of 32 children
with thinner ingestion. The most impressive finding was the presence of hyperthermia (axillary
body temperature >37.2°C) in 66% of the patients. Besides, 50% of the patients who received an-
tibiotics had no accompanying evidence of infection except fever. Conclusion: The current study
well demonstrates the clinical relationship between thinner ingestion and fever. We suggest that
acute thinner ingestion may cause fever via increased lipid peroxidation products in the brain;
however, this hypothesis needs further investigations for clarification. The knowledge that thin-
ner itself plays a role on fever generation may decrease the gratuitous use of antibiotics in thin-
ner ingestion.
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OZET Amag: Oral yoldan akut tiner zehirlenmesi nadir goriildiigii igin kronik tiner zehirlenmesine
gore daha az bilinir. Oysa, tiner hos kokulu, renksiz ve berrak goriiniimiiyle, cocuklar i¢in agizdan
alimi kolay bir zehirdir. Bu makale ile tiner zehirlenmelerinde daha 6nce fark edilmemis olan bir
klinik 6zellige dikkat ¢ekmek istedik. Gereg ve Yontemler: Tiner zehirlenmesi sebebiyle 1984-2006
yillar1 arasinda gocuk yogun bakim {initesine yatirilarak izlenen 32 hastanin dosya kayitlar: geriye
doniik olarak incelendi. Demografik ozellikler ile birlikte alinan tiner miktari, viicut sicakligs, ilk
yiiksek ates zamanlamasi, eslik eden enfeksiyon varligi, antibiyotik kullanimi, kusma veya 6ksiiriik
varligy, biling diizeyi, karaciger ve bobrek fonksiyon testleri, idrar tahlili sonuglar1 ve hastanede
kalis siireleriyle ilgili veriler analiz edildi. Bulgular: Oral tiner zehirlenmesi sebebiyle izlenen 32
olgunun klinik bulgular1 ortaya konmustur. En ¢arpici bulgu, hastalarin %66’sinda yiiksek ates
(koltuk alt1 viicut sicakligi >37.2°C) varligidir. Tedavi siirecinde antibiyotik kullanilan hastalarin
%50’sinde yiiksek ates disinda enfeksiyon lehine kanit bulunamamugtir. Sonug: Bu ¢aligma ile tiner
zehirlenmesi ve yiiksek ates iligkisi ortaya konmustur. Tiner zehirlenmelerinde gozlemledigimiz
yiiksek ates reaksiyonunun beyinde ortaya ¢ikan lipid peroksidayon tiriinlerine bagh olabilecegini
diisiinmekteyiz; ancak, bu hipotezin ispatlanabilmesi i¢in yeni deneysel ¢aligmalara ihtiyag vardir.
Tiner zehirlenmesinin kendi basina yiiksek ates sebebi olabileceginin bilinmesi bu olgularda
gereksiz antibiyotik kullanilmasini azaltabilir.

Anahtar Kelimeler: Tiner; zehirlenme; yiiksek ateg
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hinner is a chemical mixture that contains

toluene, frequently concomitant with xyle-

ne, benzene, acetone, methanol, hexane, n-
butyl acetate, ethanol and other substances. They
are widely used as aromatic industrial solvents in
textiles, paints, lacquers, glues, gasoline additives
and solvent-based cleaning fluids. They are also
used in rubber and plastic industries. The main
agent in thinner compound is a neurotoxin called
toluene, which constitutes approximately 60-70%
of thinner ingredient."? It is a clear, colorless liqu-
id at room temperature which gives it an appea-
rance of water in pellucid bottles creating a
drinkable image for children. Toluene has a sweet,
pungent odor like benzene.

The role of oxygen radicals, like malondial-
dehyde, on fever mediation have been recently de-
monstrated.>* After being exposed to thinner,
significantly increased levels of lipid peroxidation
products like malondialdehyde have previously be-
en shown in hippocampus, cortex and cerebellum
of animal models."> Considering these data in the
literature, we suggest that acute thinner ingestion
may play a pyrogenic role via increased lipid pero-
xidation products in the brain. Our experience of
32 pediatric patients with acute thinner ingestion
between 1984 and 2006 revealed a clinical realiza-
tion of hyperthermia with a 66% frequency.

Acute intoxication via ingestion is rare and the
clinical effects after acute thinner ingestion are rel-
atively unknown.®” Its physical features make it a
potential agent for household accidents and an in-
gestible poison especially for infants. Herein, we
would like to draw attention to a previously unre-
cognized feature of acute thinner intoxication.

I MATERIAL AND METHODS

A total of 32 patients admitted to the hospital with
thinner ingestion between 1984 and 2006 were in-
cluded in the study. A retrospective investigation
was performed trough their charts. The time from
exposure to admission, gender, age, amount of to-
xin ingested, maximum body temperature, first hy-
perthermia time, accompanying infections,
antibiotic use, vomiting, cough, level of conscious-

ness, serum liver and renal function tests, urine
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analysis, and length of stay in the hospital data we-
re all gathered. Hyperthermia was defined as axil-
lary body temperature above 37.2°C.2 The results
were analyzed by Statistical Package for Social Sci-
ence (SPSS) software version 11.5. The Mann-
Whitney U test was used to compute comparisons
to determine differences between the groups. As
being a retrospective one, this study does not con-
flict with the Declaration of Helsinki.

I RESULTS

Totally 32 patients were admitted to the hospital
with thinner ingestion between 1984 and 2006.
Twenty-five were males (78%) and 7 were females
(22%) with a mean age of 2.1 years (1-5 years)
(Table 1). This difference in gender correlates well
to the general accident incidence in children un-
der five. Ingested amount of the thinner ranged
from a sip to 150 mL (estimated mean 25 mL). Me-
an interval from exposure to admission was 1.8 ho-
urs (0-11
consciousness was a common feature (28%) on ad-

hours). Temporarily depressed
mission. Seventeen patients suffered from vomiting
and 5 patients had coughing episodes. Most com-
mon feature observed throughout the admission
period was fever. Twenty one (66%) patients pre-
sented with hyperthermia (Table 2). The mean hig-
hest body temperature was 385 = 0.7°C
(37.4-39.9°C) (Table 1). The first rise of the body
temperature took a mean time interval of 13.3 + 9.4
hours (3-36 hours) (Table 1). Neither vomiting and
coughing nor depressed consciousness had a signi-
ficant correlation with fever. Fourteen (44%) pati-
ents received antibiotics, while only seven had a
documented infection: one concomitant urinary
tract infection, one preseptal cellulites, one peria-
nal abscess and 3 with emerging pneumonitis. The

TABLE 1: Characteristics of fever in thinner ingested

patients.
n Min Max Mean Std. Deviation
Age {year) 32 10 50 21 .952
Fever onset time (hours) 21 3 36 133 9.380
Body temperature (°C) 21 374 39.9 385 14
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TABLE 2: Rate of fever in thinner ingested patients.

n %
Total patients 32 100
No fever 1 34
With fever 21 66
Fever with concomitant infection + antibiotic use 7 22
Fever without infectious evidence + antibiotic use 7 22

Fever without infectious evidence + no antibiotic use 7 22

remaining (50%) antibacterial treatment applied
patients did not carry a strong evidence of any in-
fectious process except hyperthermia (Table 2). The
mean time for hospital stay was 2.9 + 2.8 days (1-15
days). Presence of high fever did not prolong the
length of stay in hospital in patients who did not
have a concomitant infectious process (p: 0.294).
No relationship was demonstrated between the
amount of toxin ingested and fever (p: 0.442). Liver
and renal function test results revealed normal.

I DISCUSSION

Toluene belongs to a group of organic compounds
known as alkyl benzenes. Toluene toxicity com-
monly presents as inhalant abuse. Clinical effects of
chronic abuse are well described and include cardi-
ac, renal, pulmonary, hepatic and neurologic dama-
ge.®? This product was been shown to cause
functional and structural changes in the central ner-
vous system. Acute and chronic effects of toluene
on neurons have been previously documented.'
Acute toluene intoxication via ingestion is unusual
and its clinical effects after acute ingestion are rela-
tively unknown. Acute poisoning may be fatal with
high doses. Fatal dose is considered 45-50 mL." To-
luene is readily absorbed by ingestion of thinner
and may cause hepatic, renal, cardiac insufficiency,
pneumopleurisy, rhabdomyolysis and fulminant
polymyositis as a wide impact poison.>!!1?

The current study presents the clinical featu-
res of acute toluene ingestion in a relatively large
study group. Temporary loss of consci-
ousness, vomiting and cough seems to be the frequ-
ent clinical features of oral toluene intake. One of

the main aims of this study was to draw attention
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to a particular clinical feature of toluene ingestion,
hyperthermia. Current medical literature lacks the
evidence on the pyrogenic effect of toluene. This
may be due to the clinicians’ lack of awareness abo-
ut the recent theories on fever generation.

Recently it has been suggested that nitric oxi-
de (NO) and oxygen radicals, but not prostaglan-
dins, modulated fever.* Fever originates from
central nervous system; however, neither exoge-
nous nor endogenous pyrogens are able to cross the
blood-brain barrier and the true signal-transmit-
ting pathway through the blood-brain barrier
structures is still unknown.* Immediately pursuing
a pyrogenic stimulus like bacterial endotoxins, the-
re exists an increased production of free oxygen ra-
of the
reticuloendothelial system, followed by the relea-

dicals in the circulation by cells

se of cytokines considered as putative endogenous
pyrogens. Enhanced formation of NO lowers the
thermoregulatory set point.* Malondialdehyde le-
vel measurement provides an estimation of free
oxygen radical production.? Investigations on rats
pretreated with methylene blue, an inhibitor of su-
peroxide and hydroxyl radical production, revea-
led a febrile
lipopolysaccaride (LPS) implementation. Methyle-

diminished response  to
ne blue lowered the levels of malondialdehyde for-
mation (as an index of lipid peroxidation) in rats
representing the role of oxygen radicals in fever
formation.* Another similar vivisect on rabbits de-
monstrated that intravenous administration of the
NO synthase inhibitor (N-nitro-L-arginine) could
reduce the LPS-induced rise in body temperature.'
Even aspirin which has well known antipyretic ac-
tion through inhibition of cyclooxygenase activity,
also acts as an oxygen radical scavenger. This
knowledge high-rises a suspicion of its true effect
on fever.? Riedel et al has recently reported that in-
hibition of oxygen radical formation by methyle-
ne blue, aspirin or o-lipoic acid prevented
bacterial-lipopolysaccharide-induced feverin rab-
bits.!

Thinner exposure causes a significant rise in
malondialdehyde in all brain regions. After being
exposed to thinner, levels of lipid peroxidation pro-
ducts like malondialdehyde in hippocampus, cor-
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tex and cerebellum have previously been shown to
be significantly increased compared to those in
control rats.! A similar investigation also demons-
trated that intraperitoneal injection of toluene ca-
used significant elevation in the rate of reactive
oxygen species generation in the brain.’ Toluene
generates reactive oxygen species and the toxic ef-
fects associated with these reactants.

Accordingly, one may easily suggest that mal-
ondialdehyde formation in the brain secondary to
toluene ingestion may play a role on fever forma-
tion.

There exists very little clue about fever and to-
luene in the literature, such as a pediatric case of
toluene ingestion who presented with fever in the
first day of admission with concomitant severe to-
xic features.® Although the authors suggested an in-
tercourse with chemical pneumonia for fever, the
presence of fever itself may be meaningful for that
case. Although 43% of our cases received antibio-
tics, only 21% had a documented infectious etio-
logy. Fever following thinner ingestion may easily

be misdiagnosed as developing chemical pneumo-
nia.

Although it was previously postulated that
oral intake of thinner might increase serum tran-
saminase and urate levels, we did not observe re-
nal or hepatic impairments in our patients.?
Similarly, changes in blood chemistry like increa-
se in creatinin and blood urea nitrogen and acido-
sis had also been reported in inhalation abuse of
toluene; however, in our series we did not obser-
ve such deviations.?

Regarding the recent knowledge from the lite-
rature about the role of oxygen radicals in fever
formation and the effect of toluene on oxygen rad-
ical formation in the brain tissue, we may conclu-
de that acute thinner ingestion may cause fever via
lipid peroxidation products in the brain. This clue
may prevent clinicians from misinterpreting of fe-
ver as a sign of infection and irrational use of anti-
biotics in case of thinner ingestion. Further
investigations are needed to elucidate the pyroge-
nic effect of toluene in man.
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