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Abstract

Simultaneous determination of the ethanol level in blood and vitreous humor can be of great importance in assessment of alcohol
intoxication in cases concerning decomposing human corpses. The aim of the study was to investigate the stability of the ethanol
level in vitreous humor. The material examined was 50 vitreous humor samples (experimental group) and 50 blood samples
(comparative group). Determination of the ethanol level was carried out simultaneously in both groups by means of the headspace
gas chromatographic method on the day when the samples were collected and then after one and three months’ storage at +4°C
(fridge). The obtained results showed the great stability of the ethanol level in vitreous humor. After three months’ storage at
+4°C, a decreased level of ethyl alcohol was found only in 8 out of the 50 vitreous humor samples examined. By comparison, eth-

anol levels in 30 blood samples changed.
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1. Introduction

Toxicologists became particularly interested in
studying vitreous humor in the 1950’s. Anatomical
isolation from surrounding tissues, its sterility while
the person is alive, its fluid character and ease of col-
lecting this material resulted in the fact that vitreous
humor became a good material for determining con-
tent of ethyl alcohol and other alcohols, and later also
medicines and intoxicants in the organism [5].

Determination of alcohol in vitreous humor and in
parallel in the blood has served in defining the rela-
tionship between alcohol concentration in these mate-
rials. The obtained value of the coefficient of
distribution: blood/vitreous humor has created the
possibility of using this parameter to define the phase
of activity of alcohol, in which death occurred. In turn,
efforts have been made to make use of information re-

lating to phase of metabolism of alcohol to define time
of death [1, 2, 6, 7, 8, 10].

2. Aim of the research

Research was carried out into the stability of ethyl
alcohol concentration in vitreous humor and blood,
which was collected in the course of medicolegal
post-mortem examinations carried out at the Depart-
ment of Forensic Medicine, Silesian University of
Medicine, Katowice.

3. Material and methods

Analysis for the presence of ethyl alcohol was carried
out on 50 sets of materials, i.e. vitreous humor and blood.
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These studies were carried out on the day of collection
and then after 1 and 3 months of storage of the mentioned
materials in a fridge at a temperature of +4°C.

Determinations were carried out by the gas chro-
matography method with the headspace technique.
A Focus gas chromatograph made by Finnigan with an
HS 2000 autosampler, Rtx-BACI (30 m x 0.53 mm x
3.0 um) capillary column, helium as a carrier gas and
an FID detector were used.

4. Results of studies and discussion

In 42 cases the concentration of alcohol in vitreous
humor determined on the day of collection, and then
1 and 3 months later, did not change; however, in
8 cases, it dropped by between 0.28%o and 0.76%o. In
the studied blood, after 3 months of storage at a tempera-
ture of +4°C, the concentration of ethyl alcohol changed
in as many as 30 samples. In 22 samples, the concen-
tration of alcohol in blood rose by between 0.13—
0.55%o, whilst in vitreous humor it did not change. In
9 cases an increase in concentration of alcohol in blood
was noted after 1 month, in 13 cases — after 3 months.
In 8 samples, the concentration of alcohol in blood de-
creased by between 0.38-2.61%o; in 2 samples of vit-
reous humor, the concentration of alcohol also
dropped; in the remaining 6, it remained at the same
level.

The high stability of ethyl alcohol concentration in
vitreous humor indicates the possibility of using this
material in diagnosis of intoxication of persons who
have died in situations where blood could not be ob-
tained for analysis due to loss of a lot of blood, very ad-
vanced putrefactive decomposition and in situations
where there has been fermentational-putrefactive deg-
radation of the blood sample secured during autopsy.
Research by Olsen and Hearn and also Holmgren et al.
also indicates this phenomenon [4, 9]. The stability of
alcohol concentration in vitreous humor may also attest
to the fact that the influence of post-mortem processes
on its level is small. Blood is not a very stable tissue,
susceptible to fermentational-putrefactive processes, as
a result of which ethyl alcohol can be formed (so-called
endogenous alcohol), but can also decrease [3]. Results
of parallel analysis of blood and vitreous humor can
thus be used as an element differentiating endogenous
and consumed alcohol.

Analysing the problem from the practical point of
view, results of determinations of ethyl alcohol in
287 sets of samples of blood and vitreous humor,
which were secured in the course of forensic medical
autopsies, were assessed.

In 16 cases (constituting 5.6% of the total number
of samples), the results of analysis of blood (mostly
showing signs of putrefaction) for the presence of al-
cohol were positive (0.20—0.91%o); however in vitre-
ous humor they were negative (0.0%o0). Taking into
account results of analysis of vitreous humor , it can be
stated that it is highly probable that alcohol determined
in blood was of endogenous origin.

In 87 cases (constituting 30.3% of the number of
samples), in which concentration of alcohol in blood
was up to 1.0%o, and thus encompassed values arous-
ing most interpretational doubts in expert opining con-
cerning insobriety in dead persons, positive results of
analysis of vitreous humor (0.25—-1.55%o) confirmed
that the alcohol revealed in blood was of endogenous
origin.

In the next 12 cases (constituting 4.2% of the num-
ber of samples), in which the concentration of alcohol
in blood exceeded 5.0%o, analysis of vitreous humor
(4.88—6.37%0) constituted an element confirming the
very high level of alcohol in the organism of the dead
person.

5. Conclusions

— The concentration of ethyl alcohol in vitreous hu-
mor shows high stability, especially in comparison
with blood;

— Analysis of vitreous humor may constitute a signif-
icant element in differentiating alcohol revealed in
blood: its endo- or exogenous origin;

— Parallel determination of alcohol in blood and vit-
reous humor may have high diagnostic value, and
in some cases may be decisive in assessment of the
(pre-death) state of sobriety of a dead person.
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BADANIA NAD STABILNOSCIA STEZENIA ALKOHOLU ETYLOWEGO

W PLYNIE Z GALKI OCZNEJ

1. Wstep

Szczegolne zainteresowanie toksykologow badania-
mi ptynu z gatki ocznej rozpoczglo si¢ w latach 50. dwu-
dziestego wieku. Anatomiczne wyizolowanie od otacza-
jacych tkanek, zazyciowa jatowos$¢, ptynny charakter
oraz tatwo$¢ w pozyskaniu tego materialu sprawity, ze
ptyn z gatki ocznej stat si¢ dogodnym materiatem do
oznaczania zawartosci alkoholu etylowego oraz innych
alkoholi, a pozniej takze lekow i srodkéw odurzajacych,
w organizmie [5].

Oznaczanie alkoholu w ptynie z gatki ocznej oraz
rownolegle we krwi postuzylo do okreslenia stosunku
stezen alkoholu w tych materialach. Uzyskana warto$¢
wspoétczynnika podziatu krew/ptyn z gatki ocznej stwo-
rzyta mozliwo$¢ wykorzystania tego parametru do okres-
lenia fazy dzialania alkoholu, w ktdrej nastapil zgon.
Z kolei informacje dotyczace fazy przemian alkoholu
probowano wykorzysta¢ do okreslenia czasu zgonu [1, 2,
6,7,8,10].

2. Cel pracy

W pracy podjeto badania nad stabilnos$cia st¢zenia al-
koholu etylowego w ptynie z gatki ocznej oraz we krwi,
ktore pobrano w czasie sadowo-lekarskich sekcji zwlok
przeprowadzonych w Katedrze Medycyny Sadowej Sla-
skiej Akademii Medycznej w Katowicach.

3. Material i metody

Analiz¢ na obecnos$¢ alkoholu etylowego wykonano,
badajac 50 kompletow materiatéw, ktore stanowity ptyn
z gatki ocznej 1 krew. Badania te wykonano w dniu pobra-
nia, a nast¢pnie po 1 i 3 miesiacach przechowywania wspo-
mnianych materialéw w lodéwce w temperaturze +4°C.

Oznaczenia wykonano metoda chromatografii gazo-
wej technika headspace. Wykorzystano chromatograf
gazowy Focus firmy Finnigan z autosamplerem HS 2000,
kolumng kapilarng Rtx -BAC1 (30 m x 0,53 mm x 3,0 um),
hel jako gaz nosny oraz detektor FID.

4. Wyniki badan i ich omdéwienie
W 42 przypadkach stezenie alkoholu w ptynie z gatki

ocznej oznaczone w dniu pobrania, a nastgpnie po 1 i3 mie-
sigcach, nie zmienito si¢, natomiast w 8 ulegto obnizeniu

w przedziale stgzen od 0,28%o do 0,76%o. W badanej krwi
po 3 miesiacach przechowywania w temperaturze +4°C
stezenie alkoholu etylowego uleglto zmianie az w 30 pro-
bach. W 22 probach st¢zenie alkoholu we krwi wzrosto
w przedziale stezen 0,13-0,55%o, za§ w ptynie z gatki
ocznej nie ulegto zmianie. W 9 przypadkach obserwowa-
ny wzrost st¢zenia alkoholu we krwi odnotowano po
1 miesiacu, w 13 — po 3 miesigcach. W 8 probach st¢zenie
alkoholu we krwi obnizylo si¢ w przedziale stgzen
0,38-2,61%0, w 2 probach ptynu z gatki ocznej st¢zenie
alkoholu réwniez obnizylo si¢, w pozostatych 6 pozo-
stato na tym samym poziomie.

Duza stabilnos$¢ stgzenia alkoholu etylowego w ply-
nie z galki ocznej wskazuje na mozliwo$¢ wykorzystania
tego materialu w okresleniu stanu nietrzezwos$ci 0sob,
ktore zmarty w wyniku wypadku. Badania takie sa wska-
zane w sytuacjach, kiedy nie mozna uzyska¢ do analizy
krwi z powodu wykrwawienia, daleko posunigtego roz-
ktadu gnilnego oraz wowczas, gdy doszto do degradacji
fermentacyjno-gnilnej probki krwi zabezpieczonej pod-
czas sekcji. Potwierdzaja to takze badania Olsena i Henra
oraz Holmgrena i in. [4, 9]. Stabilnos¢ stezenia alkoholu
w plynie z gatki ocznej moze §wiadczy¢ rowniez o tym, iz
wplyw proceséw posmiertnych na jego poziom jest nie-
wielki. Krew jest tkanka mato stabilna, podatng na pro-
cesy fermentacyjno-gnilne, w wyniku ktorych wytwarza
si¢ alkohol etylowy (tzw. alkohol endogenny), ale takze
i zanika [3]. Wyniki rownolegle przeprowadzonej anali-
zy krwi oraz plynu z gatki ocznej pozwalaja wigc na wy-
korzystanie go jako elementu rdéznicujacego alkohol
endogenny i konsumpcyjny znajdujacy si¢ w organizmie.

Analizujac problem od strony praktycznej, poddano
ocenie wyniki oznaczen alkoholu etylowego w 287 kom-
pletach probek krwi i ptynu z galki ocznej, ktore zostaty
zabezpieczone w czasie sadowo-lekarskich sekcji zwlok.
W 16 przypadkach (stanowiacych 5,6% liczby probek)
wynik analizy krwi (w wigkszo$ci wykazujacej cechy
gnicia) na obecnos¢ alkoholu byt dodatni (0,20—0,91%o),
natomiast w ptynie z galki ocznej ujemny (0,0%o). Biorac
pod uwage wyniki analizy ptynu z gatki ocznej, z duzym
prawdopodobienstwem mozna przyjac, ze alkohol wy-
kazany we krwi miat pochodzenie endogenne.

W 87 przypadkach (stanowiacych 30,3% liczby pro-
bek), w ktorych stezenie alkoholu we krwi wynosito do
1,0%0, a wigc obejmowato warto$ci budzace najwigcej
watpliwosci interpretacyjnych w opiniowaniu nietrzez-
wosci u 0s6b w chwili $mierci, dodatnia analiza ptynu
z gatki ocznej (0,25-1,55%o) potwierdzita, iz wykazany
we krwi alkohol byt pochodzenia egzogennego.
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W kolejnych 12 przypadkach (stanowiacych 4,2% licz-
by probek), w ktorych stezenie alkoholu we krwi prze-
kraczalo 5,0%., analiza ptynu z galki ocznej (4,88-
6,37%0) stanowila element potwierdzajacy bardzo wy-
soki poziom alkoholu w organizmie osoby zmarle;.

5. Whnioski

— Stgzenie alkoholu etylowego w ptynie z gatki ocznej
wykazuje duza stabilno$¢ zwlaszcza w pordéwnaniu
z krwig;

— analiza plynu z gatki ocznej moze stanowié istotny
element w roznicowaniu wykazanego we krwi al-
koholu: jego pochodzenia endo- lub egzogennego;

— oznaczanie alkoholu rownolegle we krwi i w ptynie
z gatki ocznej moze mie¢ duza warto$¢ diagnostycz-
na, aw niektorych przypadkach rozstrzygajaca w oce-
nie stanu trzezwosci danej osoby w chwili $mierci.
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