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Thinner Ingestion Causes Hyperthermia

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  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. MMaatteerriiaall  aanndd  MMeetthhooddss::  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. RReessuullttss::  This study presents the clinical features of 32 children
with thinner ingestion. The most impressive finding was the presence of hyperthermia (axillary
body temperature >37.2oC) in 66% of the patients. Besides, 50% of the patients who received an-
tibiotics had no accompanying evidence of infection except fever. CCoonncclluussiioonn::  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.

KKeeyy  WWoorrddss::  Toluene; poisoning; hyperthermia

ÖÖZZEETT  AAmmaaçç::  Oral yoldan akut tiner zehirlenmesi nadir görüldüğü için kronik tiner zehirlenmesine
göre daha az bilinir. Oysa, tiner hoş kokulu, renksiz ve berrak görünümüyle, çocuklar için ağızdan
alımı kolay bir zehirdir. Bu makale ile tiner zehirlenmelerinde daha önce fark edilmemiş olan bir
klinik özelliğe dikkat çekmek istedik. GGeerreeçç  vvee  YYöönntteemmlleerr::  Tiner zehirlenmesi sebebiyle 1984-2006
yılları arasında çocuk yoğun bakım ünitesine yatırılarak izlenen 32 hastanın dosya kayıtları geriye
dönük olarak incelendi. Demografik özellikler ile birlikte alınan tiner miktarı, vücut sıcaklığı, ilk
yüksek ateş zamanlaması, eşlik eden enfeksiyon varlığı, antibiyotik kullanımı, kusma veya öksürük
varlığı, bilinç düzeyi, karaciğer ve böbrek fonksiyon testleri, idrar tahlili sonuçları ve hastanede
kalış süreleriyle ilgili veriler analiz edildi. BBuullgguullaarr::  Oral tiner zehirlenmesi sebebiyle izlenen 32
olgunun klinik bulguları ortaya konmuştur. En çarpıcı bulgu, hastaların %66’sında yüksek ateş
(koltuk altı vücut sıcaklığı >37.2oC) varlığıdır. Tedavi sürecinde antibiyotik kullanılan hastaların
%50’sinde yüksek ateş dışında enfeksiyon lehine kanıt bulunamamıştır. SSoonnuuçç::  Bu çalışma ile tiner
zehirlenmesi ve yüksek ateş ilişkisi ortaya konmuştur. Tiner zehirlenmelerinde gözlemlediğimiz
yüksek ateş reaksiyonunun beyinde ortaya çıkan lipid peroksidayon ürünlerine bağlı olabileceğini
düşünmekteyiz; ancak, bu hipotezin ispatlanabilmesi için yeni deneysel çalışmalara ihtiyaç vardır.
Tiner zehirlenmesinin kendi başına yüksek ateş sebebi olabileceğinin bilinmesi bu olgularda
gereksiz antibiyotik kullanılmasını azaltabilir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Tiner; zehirlenme; yüksek ateş
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hin ner is a che mi cal mix tu re that contains
to lu e ne, fre qu ently con co mi tant with xyle -
ne, ben ze ne, ace to ne, met ha nol, he xa ne, n-

butyl ace ta te, et ha nol and ot her subs tan ces. They
are wi dely used as aro ma tic in dus tri al sol vents in
tex ti les, pa ints, lac qu ers, glu es, ga so li ne ad di ti ves
and sol vent-ba sed cle a ning flu ids. They are al so
used in rub ber and plas tic in dus tri es. The ma in
agent in thin ner com po und is a ne u ro to xin cal led
to lu e ne, which cons ti tu tes ap pro xi ma tely 60-70%
of thin ner in gre di ent.1,2 It is a cle ar, co lor less li qu -
id at ro om tem pe ra tu re which gi ves it an ap pe a -
ran ce of wa ter in pel lu cid bott les creating a
drinkable image for children. To lu e ne has a swe et,
pun gent odor li ke ben ze ne. 

The ro le of oxy gen ra di cals, li ke ma lon di al -
dehy de, on fe ver me di a ti on ha ve be en re cently de -
mons tra ted.3,4 Af ter be ing ex po sed to thin ner,
sig ni fi cantly in cre a sed le vels of li pid pe ro xi da ti on
pro ducts li ke ma lon di al dehy de ha ve pre vi o usly be -
en shown in hip po cam pus, cor tex and ce re bel lum
of ani mal mo dels.1,5 Considering these data in the
li te ra tu re, we suggest that acu te thin ner in ges ti on
may play a pyro ge nic ro le vi a in cre a sed li pid pe ro -
xi da ti on pro ducts in the bra in. Our ex pe ri en ce of
32 pe di at ric pa ti ents with acu te thin ner in ges ti on
bet we en 1984 and 2006 re ve a led a cli ni cal re a li za -
ti on of hypert her mi a with a 66% fre qu ency.

Acu te in to xi ca ti on vi a in ges ti on is ra re and the
cli ni cal ef fects af ter acu te thin ner in ges ti on are re l-
a ti vely unk nown.6,7 Its physi cal fe a tu res ma ke it a
po ten ti al agent for ho u se hold ac ci dents and an in-
ges tib le po i son es pe ci ally for in fants. He re in, we
wo uld li ke to draw at ten ti on to a pre vi o usly un re -
cog ni zed fe a tu re of acu te thin ner in to xi ca ti on.

MA TE RI AL AND MET HODS

A to tal of 32 pa ti ents ad mit ted to the hos pi tal with
thin ner in ges ti on bet we en 1984 and 2006 we re in-
c lu ded in the study. A ret ros pec ti ve in ves ti ga ti on
was per for med tro ugh the ir charts. The ti me from
ex po su re to ad mis si on, gen der, age, amo unt of to -
xin in ges ted, ma xi mum body tem pe ra tu re, first hy-
pert her mi a ti me, ac com pan ying in fec ti ons,
an ti bi o tic use, vo mi ting, co ugh, le vel of cons ci o us -
ness, se rum li ver and re nal func ti on tests, uri ne

analy sis, and length of stay in the hos pi tal da ta we -
re all gat he red. Hypert her mi a was de fi ned as axil -
lary body tem pe ra tu re abo ve 37.2oC.8 The re sults
we re analy zed by Sta tis ti cal Pac ka ge for So ci al Sci-
en ce (SPSS) soft wa re ver si on 11.5. The Mann-
Whit ney U test was used to com pu te com pa ri sons
to de ter mi ne dif fe ren ces bet we en the gro ups. As
be ing a ret ros pec ti ve one, this study do es not con-
f lict with the Dec la ra ti on of Hel sin ki.

RE SULTS

To tally 32 pa ti ents we re ad mit ted to the hos pi tal
with thin ner in ges ti on bet we en 1984 and 2006.
Twenty-five we re ma les (78%) and 7 we re fe ma les
(22%) with a me an age of 2.1 ye ars (1-5 ye ars)
(Tab le 1). This dif fe ren ce in gen der correlates well
to the ge ne ral ac ci dent in ci dence in chil dren un -
der fi ve.  In ges ted amo unt of the thin ner ran ged
from a sip to 150 mL (es ti ma ted me an 25 mL). Me -
an in ter val from ex po su re to ad mis si on was 1.8 ho -
urs (0-11 hours). Tem po ra rily dep res sed
cons ci o us ness was a com mon fe a tu re (28%) on ad-
mis si on. Se ven te en pa ti ents suf fe red from vo mi ting
and 5 pa ti ents had co ug hing epi so des. Most com-
mon fe a tu re observed throughout the ad mis si on
pe ri od was fe ver. Twenty one (66%) pa ti ents pre-
sen ted with hypert her mi a (Tab le 2). The me an hig -
hest body tem pe ra tu re was 38.5 ± 0.7oC
(37.4-39.9oC) (Tab le 1). The first ri se of the body
tem pe ra tu re to ok a me an ti me in ter val of 13.3 ± 9.4
ho urs (3-36 hours) (Tab le 1). Ne it her vo mi ting and
co ug hing nor dep res sed cons ci o us ness had a sig ni -
fi cant cor re la ti on with fe ver. Fo ur te en (44%) pa ti -
ents re ce i ved an ti bi o tics, whi le only se ven had a
do cu men ted in fec ti on: one con co mi tant uri nary
tract in fec ti on, one pre sep tal cel lu li tes, one pe ri a -
nal abs cess and 3 with emer ging pne u mo ni tis. The

n Min Max Mean Std. Deviation
Age (year) 32 1.0 5.0 2.1 .952

Fever onset time (hours) 21 3 36 13.3 9.380

Body temperature (oC) 21 37.4 39.9 38.5 .714

TABLE 1: Characteristics of fever in thinner ingested 
patients.
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re ma i ning (50%) an ti bac te ri al tre at ment app li ed
pa ti ents did not carry a strong evi den ce of any in-
fec ti o us pro cess ex cept hypert her mi a (Tab le 2). The
me an ti me for hos pi tal stay was 2.9 ± 2.8 days (1-15
days). Pre sen ce of high fe ver did not pro long the
length of stay in hos pi tal in pa ti ents who did not
ha ve a con co mi tant in fec ti o us pro cess (p: 0.294).
No re la ti ons hip was de mons tra ted bet we en the
amo unt of to xin in ges ted and fe ver (p: 0.442). Li ver
and re nal func ti on test re sults re ve a led nor mal.

DIS CUS SI ON
To lu e ne be longs to a gro up of or ga nic com po unds
known as alkyl ben ze nes. To lu e ne to xi city com-
monly pre sen ts as in ha lant abu se. Cli ni cal ef fects of
chro nic abu se are well des cri bed and inc lu de car di -
ac, re nal, pul mo nary, he pa tic and ne u ro lo gic da ma -
ge.6,9 This pro duct was be en shown to ca u se
func ti o nal and struc tu ral chan ges in the cen tral ner -
vo us system. Acu te and chro nic ef fects of to lu e ne
on ne u rons ha ve be en pre vi o usly do cu men ted.10

Acu te to lu e ne in to xi ca ti on vi a in ges ti on is unu su al
and its cli ni cal ef fects af ter acu te in ges ti on are re la -
ti vely unk nown. Acu te po i so ning may be fa tal with
high do ses. Fa tal do se is con si de red 45-50 mL.11 To -
lu e ne is re a dily ab sor bed by in ges ti on of thin ner
and may ca u se he pa tic, re nal, car di ac in suf fi ci ency,
pne u mop le u risy, rhab dom yo ly sis and ful mi nant
poly myo si tis as a wi de im pact po i son.2,11,12

The cur rent study pre sents the cli ni cal fe a tu -
res of acu te to lu e ne in ges ti on in a re la ti vely large
study gro up. Tem po rary loss of cons ci -
o us ness, vo mi ting and co ugh se ems to be the fre qu -
ent cli ni cal fe a tu res of oral to lu e ne in ta ke. One of
the ma in aims of this study was to draw at ten ti on

to a par ti cu lar cli ni cal fe a tu re of to lu e ne in ges ti on,
hypert her mi a. Cur rent me di cal li te ra tu re lacks the
evi den ce on the pyrogenic effect of toluene. This
may be du e to the cli ni ci ans’ lack of awa re ness abo -
ut the re cent the o ri es on fe ver ge ne ra ti on. 

Re cently it has be en suggested that nit ric oxi -
de (NO) and oxy gen ra di cals, but not pros tag lan -
dins, mo du la ted fe ver.3 Fe ver ori gi na tes from
cen tral ner vo us system; however, ne it her exo ge -
no us nor en do ge no us pyro gens are ab le to cross the
blo od-bra in bar ri er and the tru e sig nal-trans mit -
ting path way thro ugh the blo od-bra in bar ri er
struc tu res is still unk nown.4 Im me di a tely pur su ing
a pyro ge nic sti mu lus li ke bac te ri al en do to xins, the -
re exists an in cre a sed pro duc ti on of fre e oxy gen ra -
di cals in the cir cu la ti on by cells of the
re ti cu loen dot he li al system, fol lo wed by the re le a -
se of cyto ki nes con si de red as pu ta ti ve en do ge no us
pyro gens. En han ced for ma ti on of NO lo wers the
ther mo re gu la tory set po int.4 Ma lon di al dehy de le -
vel me a su re ment pro vi des an es ti ma ti on of fre e
oxy gen ra di cal pro duc ti on.3 In ves ti ga ti ons on rats
pret re a ted with meth yle ne blu e, an in hi bi tor of su-
pe ro xi de and hydroxyl ra di cal pro duc ti on, re ve a -
led a di mi nis hed feb ri le res pon se to
li po poly sac ca ri de (LPS) imp le men ta ti on. Meth yle -
ne blu e lo we red the le vels of ma lon di al dehy de for-
ma ti on (as an in dex of li pid pe ro xi da ti on) in rats
rep re sen ting the ro le of oxy gen ra di cals in fe ver
for ma ti on.4 Anot her si mi lar vi vi sect on rab bits de -
mons tra ted that in tra ve no us ad mi nis tra ti on of the
NO syntha se in hi bi tor (N-nit ro-L-ar gi ni ne) could
re du ce the LPS-in du ced ri se in body tem pe ra tu re.13

Even as pi rin which has well known an tip yre tic ac-
ti on thro ugh in hi bi ti on of cyclo oxy ge na se ac ti vity,
al so acts as an oxy gen ra di cal sca ven ger. This
know led ge high-ri ses a sus pi ci on of its tru e ef fect
on fe ver.3 Ri e del et al has re cently reported that in-
hi bi ti on of oxy gen ra di cal for ma ti on by meth yle -
ne blu e, as pi rin or α-li po ic acid pre vented
bac te ri al-li po poly sacc ha ri de-in du ced fe ver in rab-
bits.14

Thin ner ex po su re ca u ses a sig ni fi cant rise in
ma lon di al dehy de in all bra in re gi ons. Af ter be ing
ex po sed to thin ner, le vels of li pid pe ro xi da ti on pro -
ducts li ke ma lon di al dehy de in hip po cam pus, cor-

n %
Total patients 32 100

No fever 11 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

TABLE 2: Rate of fever in thinner ingested patients.



Pediatrics Bayrakçı et al

Turkiye Klinikleri J Med Sci 2009;29(2) 419

tex and ce re bel lum ha ve pre vi o usly be en shown to
be sig ni fi cantly in cre a sed com pa red to tho se in
con trol rats.1 A si mi lar in ves ti ga ti on al so de mons -
tra ted that in tra pe ri to ne al in jec ti on of to lu e ne ca -
u sed sig ni fi cant ele va ti on in the ra te of re ac ti ve
oxy gen spe ci es ge ne ra ti on in the bra in.5 To lu e ne
ge ne ra tes re ac ti ve oxy gen spe ci es and the to xic ef-
fects associated with the se re ac tants. 

Ac cor dingly, one may ea sily sug gest that ma l-
on di al dehy de for ma ti on in the bra in se con dary to
to lu e ne in ges ti on may play a ro le on fe ver for ma -
ti on.

The re exists very litt le clu e abo ut fe ver and to -
lu e ne in the li te ra tu re, such as a pe di at ric ca se of
to lu e ne in ges ti on who pre sen ted with fe ver in the
first day of ad mis si on with con co mi tant se ve re to -
xic fe a tu res.6 Alt ho ugh the aut hors sug ges ted an in-
ter co ur se with che mi cal pne u mo ni a for fe ver, the
pre sen ce of fe ver it self may be me a ning ful for that
ca se. Alt ho ugh 43% of our ca ses re ce i ved an ti bi o -
tics, only 21% had a do cu men ted in fec ti o us eti o -
logy. Fe ver fol lo wing thin ner in ges ti on may ea sily

be mis di ag no sed as de ve lo ping che mi cal pne u mo -
ni a.  

Alt ho ugh it was pre vi o usly pos tu la ted that
oral in ta ke of thin ner might in cre a se se rum tran -
sa mi na se and ura te le vels, we did not ob ser ve re -
nal or he pa tic im pa ir ments in our pa ti ents.2

Si mi larly, chan ges in blo od che mistry li ke in cre a -
se in cre a ti nin and blo od ure a nit ro gen and aci do -
sis had al so be en re por ted in in ha la ti on abu se of
to lu e ne; however, in our se ri es we did not ob ser -
ve such de vi a ti ons.2

Re gar ding the re cent know led ge from the li te -
ra tu re abo ut the ro le of oxy gen ra di cals in fe ver
for ma ti on and the ef fect of to lu e ne on oxy gen ra d-
i cal for ma ti on in the bra in tis su e, we may conc lu -
de that acu te thin ner in ges ti on may ca u se fe ver vi a
li pid pe ro xi da ti on pro ducts in the bra in. This clu e
may pre vent cli ni ci ans from mi sin ter pre ti ng of fe -
ver as a sign of in fec ti on and ir ra ti o nal use of an ti -
bi o tics in ca se of thin ner in ges ti on. Furt her
in ves ti ga ti ons are ne e ded to elu ci da te the pyro ge -
nic ef fect of to lu e ne in man.
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