Trial of dimethyl sulfoxide on systemic tissue damage due to
kerosene ingestion
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Oxygen-derived free radicals promote tissue injury by cumulating in ischemic sites, and it was previously
reported that hypoxic tissue lesions occur secondarily to chemical pneumonia following hydrocarbon
intoxication. Dimethy! sulfoxide (DASO) can reduce tissue damage in gastrointestinal system by its radical
removing effect, but it is not known whether it is effective similarly in other systems. From this point of view,
30 rabbits were divided equally into three groups, and kerosene and DMSO were instilled into the stomach of
the first group through an orogastric tube. The second group received only kerosene and the third group
received only DAISO by the same way as the first group. At the end of 48 hours rabbits were sacrificed and
organs were examined histologically. Statistical analvsis revealed a non-significant difjerence between the
Jirst and second group (p -0.05) and there was no pathological lesion in the third group. As a conclusion,
DAISO is ineffective in reducing hypoxic tissue damage secondary to chemical pneumonia. [Journal of
Turgut Ozal Medical Center 1(1):7-9.1994)
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Gaz yag alinuna bagh sistemik doku hasarina karsi dimetil siilfoksidin etkisinin incelenmesi

Iskemik dokularda serbest oksijen radikallerinin biriktigi.doku hasarimi artirdigi ve hidrokarbon
zehirlenmelerinde stk gérilen  kimyasal pnémonive sekonder hipoksik doku lezyonlarinin  olustugu
bilinmektedir. Radikal temizleyici etkisi ile doku hasarmm acalingi gasirointestinal sistem lezyonlarinda
gosterilen  dimetil  siffoksit'in. (DAMSQO)  benzer etkisinin diger  sistemlerde de etkili olup olmadigi
hilinmemektedir. Konuya agiklik getirmek amacwvla 10" ar adetlik i gruba avirdigimiz tavsanlarda
orogastrik tip ile 1. gruba gac yagi ve DAMSO, 2. gruba gaz yagi, 3. gruba DMSO verildikten sonra 48.
saatte  denekler  oldirildi.  Histopatolojik  lezyonlarin  gruplara  dagilimi  istatistiksel  olarak
degerlendirildiginde grup 1 ve grup 2 arasinda anlamli fark bulunamazken grup 3 deki hi¢ bir denckte
patolojik lecvon gozlenmedi. Bulgularimiz kimyasal pnimonive sekonder hipoksik doku hasarm azaltmada
DMSO nun etkisiz oldugu voniindedir. {Turgut Ozal Tip Merkezi Dergisi 1(1):7-9,1994
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It is known that tissue ischemia leads to the
accumulation of oxygen derived free radicals which
promote  tissue injury‘~24 Dimethyl  sulfoxide
( DMSOQ), has been shown to reduce ischemic damage
due to its radical removing effect in the
gastrointestinal  system <~ Free radical levels
increase in the liver and lung after ischemia’. The
most life-threatening complication of hydrocarbon
intoxication, especially in 1-5 age group, is chemical
pneumonia and almost all of the tissue suffer from
hypoxia secondary to this condition®-8. There is no
satisfactory data in the literature about systemic
damage reducing effect of DMSO. In this study, we
aimed to determine the effect of DMSO on chemical
pneumonia and hypoxic tissue damage secondary to
kerosene ingestion.

MATERIALS AND METHODS

Thirty Chinchilla rabbits of either sex, 16-22 weeks of
age and weighing 720-900 g were used in this study.
Rabbits were grouped in three randomly with 10 n
each. After an 8 hour fasting period 20 mi/kg
kerosene and 10 ml/kg 5 % DMSO were instilled into
the stomach of the first group through an orogastric
tube. Second group received 20 ml/kg kerosene and
the control group received 20 ml/kg 2.5 % DMSO by
the same route. At the end of 48 hours the rabbits
were sacrificed under penthotal anaesthesia. All
organs were removed for  histopathological
examination. After overnight fixation in buffered 10
% formalin representative sections from various
organs were processed routinely for paraffin
embedding. 5-6 p  sections were stained by
hematoxyline and eosin, van Gieson’s picrofuchsin,
and periodic acid- Schiff method. Histopathological
examinations were made by two pathologists
independently.

Fischer's exact test was used for statistical analysis.

RESULTS

All rabbits, except one in the second group which
died after 48 hours, survived the experimental period
No significant difference was observed between the
groups due to mortality (p > 0.05).

groups were in the lungs. These were fresh
hemorrhage, hemorrhagic infarction and dilatation of
distal airways. These were all focal lesions observed in
both lung fields. One rabbit in each experiment group
showed multiple puimonary infiltrations involving
peribronchial areas. Brain edema was observed in a
significant number in both groups. The congestion in
the kidneys were not accompanied with any other
change. The sections from the gastrointestinal tract
did not reveal any remarkable change. The statistical
analysis of the pathological findings were not
statistically significant ( p > 0.05 ). The control group
was free from the lesions depicted above.

DISCUSSION

The application of kerosene in our experimental model
has not yielded a significant mortality in a 48 hour
period. However, the pathological changes observed in
the lungs, bramn and minor changes in the kidneys
could be taken into account as an intoxication model
due to ingestion of kerosene  with this rodent
species. We could not observe a corrosive effect after
48 hours in both experimental groups. All other
changes are to be taken as a systemic effect of
hydrocarbon intoxication.

In order to decrease the damage due to free radicals in
1schemic tissue, studies were focused on DMSO and
a]lopllrin012‘4. The effected organs from hypoxia
secondary to chemical pneumonia which i1s the major
complication of hydrocarbon ingestion were found to
be brain and kidney5. It was previously demonstrated
that DMSO could reduce lesions in the gastrointestinal
tractus which was effected directly by hydrocarbon and
hydrocarbon-ltke corrostve substances- 4.9 However,
amounts of free radical formation in brain, lungs and
kidneys during hydrocarbon intoxication and the
possible systemic effects of DMSO on tissue damage
are not known. As shown in previcus studies with
DMSO in the gastrointestinal tractus a systemic effect
of this compound on reducing tissue injury could be
expected 2-3 However, our results did not reveal such
an effect. Further studies about the interaction between
DMSO and free radicals are needed to understand why
DMSO has not yieided for detailed effects in this
experimental model. In this context, the application of

The results are presented in Table ! and Figure 1. The DMSO in kerosene intoxication does not seem
most prominent lesions observed in the experimental  advisable.
Table 1. Histopathological findings in groups.
LUNGS BRAIN KIDNEYS
Hemorrhage Infarction Infiltration D.D.A* C 6Egestioﬁaé|;a C E)Tlgest_iai
Group 1 4 2 1 2 0 2 3
Group 2 S 3 1 1 1 3 4
Group 3 0 0 0 0 0 0 0
* Dilatation of distal airway (p>005)
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Figure 1. Diagrammatic distribution of the lesions.
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Figure 2 : Lesion defined as infarction with erythrocyte extravasation and necrosis of

alveolar septa (H. E. x400).
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