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ABSTRACT: A case of a fatal group methanol poisoning is presented in this paper.
The amount and time of consumption of this alcohol by 4 victims, the real times of
death of two of them (during hospitalisation) and probable times of death of another
two were known. Results of medical and post-mortem examinations are presented.
Particular attention was paid not only to methanol concentrations determined in
blood (from femoral vein and cerebral sinus), but also to those determined in
cerebrospinal fluid, vitreous body, urine, and gastric and small intestine contents.
A comparison was possible due to determination of water content in all examined en-
vironments. Explanations given by a fifth participant concerning the course of the
drinking bout were checked on the basis of the above results. He exaggerated the
amounts of methanol drunk by himself, but described its consumption by the remain-
ing men fairly accurately.

KEY WORDS: Methanol; Group poisoning; Distribution of methanol; Water con-
tent.

Problems of Forensic Sciences, vol. LIX, 2004, 115-126
Received 7 April 2004, accepted 1 July 2004

INTRODUCTION

Knowledge of the pharmacodynamic characteristics of xenobiotics and
the pathomechanisms of their actions is a basic prerequisite for developing
effective methods of diagnosis and therapy and interpretation of results of
their determination. The value of observations from case studies concerning
the concentration of particular compounds in the course of a poisoning can-
not be overestimated. Real poisoning cases are the only reliable way of veri-
fying all results of experimental research — including those that concern dis-
tribution and elimination of these substances.

It is well known that heavy metabolic acidosis occurs in the course of
methanol poisoning and that death is caused by shock or paralysis of the re-
spiratory centre [2]. Brain oedema, heavy pulmonary emphysema and
changes testifying to irritation of the mucosa of the alimentary tract are as-
certained during autopsy [3]. Retraction of the small intestine is also some-
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times visible and is considered a characteristic symptom by some authors [6].
However, these morphological expressions are not specific. Thus, only posi-
tive results of toxicological examinations constitute proof of poisoning.

The concentration of methanol (MC) is most often determined in body flu-
ids — above all in blood (because of well-known thresholds of its toxic concen-
trations) and in urine. Analysis of observations from case studies by Kino-
shita et al. [8] indicates that methanol is retained in urine, which enables as-
certainment of a late phase of a poisoning. The vitreous body is also very of-
ten used because it is very well isolated from other body fluids. Therefore,
penetration of xenobiotics into and out of the eyeball is characterised by in-
ertia, which theoretically enables determination of “lingering” xenobiotics
even after their elimination from the circulation of blood, as well as “catch-
ing” the absorption phase [9].

Studies carried out so far [5, 8, 10, 11, 12] mainly concerned evaluation of
MC in blood and internal organs. They did not take into account the degree
of hydration (WC, in % H,0) of material, which is of great importance when
comparing the distribution of hydrophilic compounds in various tissues and
body fluid spaces of the organism [1, 4].

In the presented case of fatal group methanol poisoning not only MC, but
also WC was determined in blood from the femoral vein and dural sinus, in
cerebrospinal fluid, vitreous body and in gastric and small intestine con-
tents, because the aim of the study was above all to verify views on the diag-
nostic usefulness of MC determination in various biological materials and
also to evaluate the repeatability of macroscopic changes encountered in
this poisoning.

CASE DESCRIPTION

Brothers H. F. and J. F. died after a short hospitalisation. M. F. was al-
ready dead when he was admitted to hospital, and the corpse of B. S. was
found at home. From the testimony of a fifth person (E. A.) it transpired that
the previous day the above mentioned four men had drunk spirit of unknown
origin, which they had diluted with stewed fruit compote in a ratio of about
1:1. Together they drank 2 litres of this drink at about 10 a.m. after break-
fast (probably each person drinking an equal share). At about 8 p.m., H. F.,
J.F.,M. F. and E. A. drank another 500 ml of this solution (also equal por-
tions). After that a further 500 ml of the drink was prepared in a similar way
and E. A. drank approx. 120 ml, and two other persons who arrived at this
time (who also survived) drank approx. 120 ml and 25 ml respectively. In the
evening B. S. did not drink together with the others, but he took home
approx. 250 ml of this solution, i.e. the remaining part of the last 500 ml.
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MATERIALS AND METHODS

Samples of blood from the femoral vein and dural sinus and, furthermore,
samples of urine, vitreous body, cerebrospinal fluid and gastric and intesti-
nal contents were collected during post-mortem examinations of the 4 vic-
tims of the poisoning — performed 2 days after death —and were then sent for
analysis (directly after collection). Moreover, in the case of J. F., a sample of
blood collected at the moment of admission to hospital was also available.
Evidence in the form of remnants of the liquid consumed by victims was also
delivered for analysis.

MC was determined by the gas chromatography method. A Fisons 8160
chromatograph equipped with an FID detector and headspace HS-800 auto-
matic injector, using a Restek BAC-1 capillary column 30 m/0.52 mm (tem-
perature 40°C) and helium as a carrier gas (1.8 ml/min) were used. WC was
determined by the weight method [4]. Therefore, it was possible to calculate
the concentration of methanol (MWC) in water contained in all analysed en-
vironments (MWC = MC/WC x 100) for comparative purposes.

RESULTS OF POST-MORTEM RESEARCH AND DISCUSSION
Data on quantity and time of methanol consumption and findings made

during post-mortem analysis of M. F., J. F., H. F. and B. S. are presented in
Table I.

TABLE I. TOXICOLOGICAL EXAMINATIONS AND AUTOPSY FINDINGS IN 4 VICTIMS

OF GROUP POISONING
Ingested o < 2
methanol [g] '% . f‘“ :::;D ;5., . a s % 2
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M.F. | 235 59 =" 2.45™ | 45 62/170 + + + + +
J. F. 235 59 4.20 | 13.40 40 83/172 +++ + + + +++
H.F.| 235 59 | 12.50 | 15.55 43 81/170 ++ + + — —
B.S. | 235 118" - ] 15.00"" | 47 70/171 + + - +

* _ Probable additional consumption of methanol after 8 p.m.; " — not hospitalised; ** — admis-
sion to hospital and pronouncement of death at this time; ™" —he was supposedly seen alive for
the last time at this hour.
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Table II contains the calculated values of MWC and — their basis — deter-
minations of MC and WC.

TABLE II. CONCENTRATIONS OF METHANOL (MC), WATER (WC), METHANOL IN WA-
TER (WMC) AND IN EXAMINED MEDIA OF FOUR FATAL VICTIMS

Measured Examined material :

Victims | concentra- | Femoral | Sinus | C*P™ | Vitreous . Stomach | Small in-

tion blood blood p 1n.a1 humour Urine content testine

fluid content
MC [gh] 4.05 3.51 3.54 3.29 4.40 3.63 3.70
M.F. | WC [%] 73.4 73.9 93.6 98.3 99.9 95.4 83.4
MWC [g/1] 5.51 4.75 3.78 3.35 4.41 3.80 4.43
MC [gh] 1.68 1.91 2.69 2.56 - 2.28 1.93
J. F. WC %] 72.3 73.4 97.4 98.9 — 94.6 83.1
MWC [gN] 2.33 2.60 2.76 2.59 - 2.41 2.33
MC [g] 1.63 2.19 2.28 2.07 — 2.16 1.57
H.F. | WC [%] 68.7 78.9 98.0 97.4 - 93.5 85.2
MWC [g/] 2.38 2.77 2.33 2.12 — 2.31 1.84
MC [gh] 6.58 6.74 6.27 5.55 6.93 6.76 5.59
B.S. WC [%)] 74.0 80.0 98.4 97.7 99.9 96.9 87.8
MWC [gN] 8.89 8.43 6.37 5.68 6.94 6.97 6.37

All victims had acute pulmonary emphysema (artificial respiration and
resuscitative measures were not applied to the hospitalised men) which in-
dicated that death was preceded by acute respiratory failure. Cerebral oe-
dema was also observed in each of the deceased, but it was the most intense
for hospitalised men (in spite of the fact that they received corticosteroids).
Retraction of the small intestine was only observed in M. F. and J. F.

The liquid consumed by the victims, which was delivered for analysis,
was 47% solution of methanol in water, without admixture of ethanol. Etha-
nol was not determined in the victims’ blood.

MCwas 2.314 g/l (and WC 82%) in blood taken from J. F. at the time of his
admission to hospital. Thus, it was more than ten times higher than Michae-
lis’ constant of alcohol dehydrogenase for methanol (i.e. 0.22 g/1). This —
when taking into consideration the equally high results of post-mortem
analysis (see Table II) — allows us to accept the assumption that, from the
moment of collecting the blood in the hospital to the moment of death, elimi-
nation of this alcohol proceeded normally according to the kinetics of the
zero order process Therefore, there existed a basis for evaluating the metha-
nol elimination coefficient' and it turned out that it was 0.052 g/l/h. The
tempo of elimination was thus much faster than that which stems from the

L ke = (WMC, — WMCs)/At; where WMC: is methanol in water of blood taken during admission
to hospital, WMCs — methanol in water of blood taken from the corpse, and At is the time be-
tween the taking of blood in hospital and death.



Distribution of methanol in biological ... 119

elimination constant (0.406—-0.267 h™") determined during an experiment
with participation of people [7], using such small doses of methanol were
that its concentration in blood was merely about 0.013-0.019 g/1.

Itis assumed that a concentration of methanol in blood > 0.89 g/l is the le-
thal concentration for a human being [13]. The value of MC in blood of all vic-
tims of fatal poisonings exceeded this level. onIf one assumes that E. A. took
part in the second part of the “drinking spree” to the extent specified by him-
self (equivalent to consumption of approx. 115 g of alcohol), then the metha-
nol concentration in his organism would also have reached a lethal level.
This would amount to a maximum? of about 1.6—-2.3 g/l in the case of a body
mass of 70-80 kg, which leads to the conclusion that he most probably exag-
gerated his participation in this “party”.

The MWC in thigh blood was higher than MWC in urine (1.28:1), than
MWC in cerebro-spinal fluid (1.39:1), and much higher than MWC in vitre-
ous body (1.56:1), which indicates that B. S. died before equilibrium of con-
centrations between the bloodstream and the “extravascular reservoir” had
been reached. In the light of data on the circumstances of the event, this
could be explained by fast consumption of the alcohol which he took home
with him, in the period directly preceding his death (perhaps just before
3 p.m.—ifhereally was seen at this time). A higher MWC in thigh blood than
MWC in urine (1.25:1) and in cerebrospinal fluid (1.45:1) and the vitreous
body (1.64:1) was also determined for M. F. Therefore, assuming that he did
not have access to methanol after the joint consumption, it should be ac-
cepted in consequence that he died directly after the drinking spree?, i.e. sig-
nificantly earlier than noted in documentation at admissions reception.

Notes concerning the real time of death of M. F. (in relation to the mo-
ment of finishing methanol consumption) and B. S. (in relation to 3 p.m.,
when he was supposedly seen alive) were also confirmed by comparison of
MWZC in blood and MWC in urine. In both cases, MWC in blood was much
higher, which indicates a period of increasing alcoholaemia in the described
cases (when a portion of urine “lingering” from the period of previous lower
alcoholaemia overlapped with portions of urine of increasing methanol con-
centration®) linked to drinking the next dose of methanol (by M. F. at about
8 p.m., and by B. S. after an indefinite time). And so, Kinoshity et. al.’s con-
clusions [8] on retention of methanol in the urinary bladder should be
treated with caution, since he omitted the lower concentration of water in

2 Assuming that the so-called deficit was 20% in the case of methanol.

3 Seven hours after the end of drinking, i.e. when he was brought to hospital, methanol distri-
bution in his body would already be finished and its concentration in water in particular “res-
ervoirs” levelled out.

4 It should be assumed that active methanol transport did not occur — and similarly to the case
of ethanol — MWC in blood and MWC in primary filtrate are identical. This parity is main-
tained in uriniferous tubules and farther.
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blood in his calculations, and without taking into account this difference all
conclusions about phase of toxaemia of compounds of hydrophilic character
are burdened with methodological error.

Comparison of MWC in blood with MWC in cerebrospinal fluid and MWC
in the vitreous body for H. F. and J. F. does not therefore give grounds for rec-
ommending this approach as a method of demonstrating a late alcoholaemia
phase on the basis of methanol retention. Even though the death of these
men undoubtedly ensued after many hours, only J. F.’s MWC in vitreous
body and in cerebrospinal fluid were slightly higher than MWC in blood,
whilst H. F.’s MWC in cerebrospinal fluid was similar to his MWC in blood,
but his MWC in the vitreous body was lower than in blood.

Comparison of results of determination of MWC in gastric contents and
small intestine contents with MWC in other material confirmed that, re-
gardless of the alcoholaemia phase in which death occurred, they were simi-
lar (for J. F. and H. F., who both died in a late phase of alcoholaemia) or were
lower in the lumen of the alimentary tract (for M. F. and B. S, i.e. both men
who probably died in an early alcoholaemia phase). Thus no data were ob-
tained that would suggest the usefulness of studying these materials,
e.g. with the aim of demonstrating the absorption phase.

Because of the undoubted “overestimation” by E. A. of his participation in
the methanol consumption, a comparison between his (appropriately pro-
cessed) statements relating to methanol consumption by the four victims of
this poisoning (as in Table I) and appropriately processed results of post-mor-
tem analysis (as in Table II) was carried out. On this basis, it was possible to
make a comparison between the real methanol concentrations in the blood of
dead persons and those concentrations which would have occurred (at the
time of death) due to declared consumption, and also the quantity of methanol
in the human body corresponding to these (real methanol) concentrations. It
follows from data (Table I1I) that the compared values (i.e. concentrations and
quantity of methanol) were similar only for M. F. Moreover, this comparison
unambiguously showed that J. F. and H. F did not drink the amounts of meth-
anol ascribed to them. The situation is opposite in the case of B. S., because
even if the additional consumption of alcohol taken (home) by him is taken
into account, this does not explain the level of methanol ascertained in his
blood (his organism contained approx. 350 g of this alcohol, while in the light
of E. A’s explanations, his organism should have contained only approx.
206 g). Thus, the presented results of calculations showed that the consump-
tion described by E. A. was only “realised” by M. F., whilst J. F. and H. F. were
merely pretending that they were drinking as much alcohol as the others.
B. S, on the other hand, drank the portion of methanol that had not been
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drunk by J. F. and H. F. and the methanol that E. A. had ascribed to himself
and also the remaining 250 ml°.

TABLE III. COMPARISON OF THEORETICAL AND REAL CONCENTRATIONS
OF METHANOL IN BLOOD AND CORRESPONDING THEORETICAL
AND REAL CONTENT OF METHANOL IN VICTIMS’ BODIES

C [¢3) C @
Victims First intake Second intake C at the time of death l\élte tﬁzzﬂn?::ft ZI;; £}g1]
1000 2000
4.52 @ 196 @
M. F. 4.33 4.88
4479 194 ©
2.65 @ 154 @
J.F. 3.24 3.53 .
1.88@ 109 ©
2.59 @ 147 @
H.F. 3.32 3.63
1.92 109 @
Without additional 2.28 ¢ 1129
consumption 7.90@ 352 ©@
B.S. 3.84 With additional con- 4.91® 206 @
sumption of 118 g @ ®
methanol after 20.00 7.20 352

) Maximum concentration of methanol in g/, calculated by Widmark’s formula, on the basis of
data from Table I with a 20% deficit of methanol.

@ As above, taking into account elimination at a level of about &, = 0.052 g/l/h, between 10 a.m. and 8
p.m.

@ On the basis of Cmax (see footnote 2) taking into account time of survival from Table T and
k, = 0.052 g/l/h.

@ Concentration of methanol in femoral vein blood which contained 81% H,0, calculated taking
into consideration MC and WC from Table II.

® Concentration of methanol in the body at the time of death calculated on the basis of Cat the
time of death (see footnote 3), i.e. data about consumption, taking into account process of elimi-
nation.

©® Content of methanol in the body calculated on the basis of its concentration in femoral vein
blood (see footnote 4).

Calculations made using Widmark’s formula, taking into account the
20% “deficit” and the theoretically possible value of the elimination coeffi-
cient thus turn out to be completely useful for similar evaluations even in
cases where alcohol consumption is significantly prolonged, and the point of
reference (in the discussed case — different times of death) is separated by
many hours from the commencement of consumption.

5 Of course it was assumed that E. A. did not make a mistake when describing the total volume
of drunk alcohol.
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ROZMIESZCZENIE METANOLU W PLYNACH USTROJOWYCH
OFIAR ZBIOROWEGO, SMIERTELNEGO ZATRUCIA

Grzegorz BUSZEWICZ, Grzegorz TERESINSKI, Roman MADRO

WSTEP

Poznanie wlaéciwosci farmakodynamicznych ksenobiotykéw oraz patomecha-
nizmo6w ich dziatania jest podstawowym warunkiem opracowania skutecznych me-
tod diagnostyki 1 terapii oraz interpretacji wynikéw oznaczen. Nie do przecenienia
jest przy tym rola kazuistycznych obserwacji na temat stezen poszczegélnych sub-
stancji w przebiegu zatrucia. Przypadki rzeczywistych zatru¢ stanowia bowiem jedy-
ny miarodajny sposéb weryfikacji wszelkich wynikéw badan eksperymentalnych —
takze tych, ktore dotycza dystrybucji i eliminacji tych substancji.

Wiadomo, ze w przebiegu zatrucia metanolem wystepuje ciezka kwasica metabo-
liczna oraz ze do zgonu dochodzi w mechanizmie wstrzasu lub porazenia osrodka od-
dechowego [2]. Podczas sekeji stwierdza sie natomiast obrzek mézgu, ostra rozedme
plucizmiany §wiadczace o podraznieniu btony §luzowej przewodu pokarmowego [3].
Widoczne bywa takze obkurczenie jelita cienkiego, uwazane przez niektérych au-
tor6w za objaw charakterystyczny [6]. Te wykladniki morfologiczne nie sa jednak
specyficzne. Dowdd zatrucia stanowia wiec wylacznie pozytywne wyniki badan tok-
sykologicznych.

Stezenie metanolu (MC) oznacza sie najczeéciej w ptynach ustrojowych — przede
wszystkim we krwi (ze wzgledu na znane progi jego stezen toksycznych) oraz w mo-
czu. Analiza obserwacji kazuistycznych, ktére przeprowadzili Kinoshita i in. [8],
wskazuje bowiem na retencje metanolu w moczu, co umozliwia stwierdzenie p6znej
fazy zatrucia. W podobnym celu bardzo czesto wykorzystuje sie takze ciato szkliste
oka, gdyz jest ono dobrze odizolowane od innych plynéw ustrojowych, w zwiazku
z czym przenikanie ksenobiotykow do 1 z wnetrza galki ocznej cechuje inercja
umozliwiajaca teoretycznie zaré6wno wykrycie ,,zalegajacych” ksenobiotykéw nawet
po ich eliminacji z krwioobiegu, jak 1, uchwycenie” fazy wchlaniania [9].

Dotychczasowe badania [5, 8, 10, 11, 12] dotyczyly przewaznie oceny MC we krwi
1 narzadach wewnetrznych. Nie uwzglednialy jednak stopnia uwodnienia (WC,
w % H,0) materiatu, co ma podstawowe znaczenie przy porownywaniu rozmieszcze-
nia substancji o charakterze hydrofilnym w réznych tkankach i przestrzeniach
plynowych organizmu [1, 4].

W przedstawionym przypadku zbiorowego i §miertelnego zatrucia metanolem oz-
naczono nie tylko MC, ale réwniez WC krwi z zyly udowej i zatok opony twardej,
plynu mézgowo-rdzeniowego, ciala szklistego oraz tresci zoladkowej 1 jelita cienkie-
go, gdyz celem pracy bylo przede wszystkim zweryfikowanie pogladéw na temat
przydatnosci diagnostycznej oznaczania MC w ré6znym materiale biologicznym, a po-
nadto ocena powtarzalno$ci spotykanych w tym zatruciu zmian makroskopowych.



124 G. Buszewicz, G. Teresiniski, R. Mqdro

OPIS PRZYPADKOW

Bracia H. F.idJ. F. zmarli po krétkiej hospitalizacji, M. F. nie zyt juz w chwili przy-
wiezienia do szpitala, za$§ zwloki B. S. znaleziono w domu. Z zeznan piatej osoby
(E. A)) wynikato, ze poprzedniego dnia wyzej wymienieni czterej mezczyzni spo-
zywall spirytus nieznanego pochodzenia, ktéry rozcienczali kompotem owocowym
w stosunku ok. 1:1. Po $niadaniu o godz. 10 wypili tacznie (prawdopodobnie ,,po
réwno”) 2 litry tego napoju. Okoto godz. 20 H. F., J. F., M. F. oraz E. A. wypili (takze
,,poréwno”) dalsze 500 ml tego roztworu. Nastepnie w podobny sposéb przygotowano
kolejne ok. 500 ml napoju, z czego E. A. wypit ok. 120 ml, a przybyte dopiero wéwczas
dwie dalsze osoby (ktére réwniez przezyty) wypity odpowiednio ok. 120 ml i 25 ml.
Wieczorem B. S. nie pil dalej wraz z innymi, zabral natomiast ze sobg do domu
ok. 250 ml roztworu, tj. pozostata czes¢ z ostatnich 500 ml.

MATERIAL I METODY

Podczas sekeji zwlok 4 §miertelnych ofiar zatrucia, ktore przeprowadzono po ok.
2 dobach od zgonu, zabezpieczono prébki krwi z zyly udowej i zatok opony twardej,
a ponadto moczu, ciata szklistego, ptynu mézgowo-rdzeniowego oraz tresci zotadko-
wej 1jelitowej, ktéry to material zostat skierowany do analizy bezpo$rednio po pobra-
niu. Ponadto, w przypadku J. F., dysponowano prébka krwi pobrana w momencie
przyjmowania go do szpitala. Do badan dostarczono réwniez dowdd rzeczowych
w postaci resztek plynu spozywanego przez ofiary zatrucia.

MC oznaczono metoda chromatografii gazowej za pomoca chromatografu Fi-
sons 8160 z detektorem FID 1 automatycznym dozownikiem headspace HS-800 przy
uzyciu kolumny kapilarnej Restek BAC-1 30 m/0,52 mm (temp. 40°C) i helu jako
gazu noénego (1,8 ml/min). WC okre§lono za$ metoda wagowa [4]. Dzieki temu dla
celow poréwnawezych mozliwe byto obliczenie stezenia metanolu (MWC) w wodzie
zawarte] we wszystkich badanych érodowiskach (MWC = MC/WC x 100).

WYNIKI BADAN POSMIERTNYCH I ICH DYSKUSJA

Zestawienie danych na temat ilo$ci i czasu konsumpcji metanolu oraz ustalen
poczynionych w trakcie badan poSmiertnych M. F., J. F., H. F.1B. S. przedstawia ta-
bela I. Tabela II zawiera obliczone wartosci MWC oraz — bedace ich podstawa — oz-
naczenia MCi WC.

U wszystkich ofiar widoczna byla ostra rozedma ptuc (u hospitalizowanych nie
zastosowano bowiem oddechu wspomaganego i zabiegdw resuscytacyjnych) wska-
zujaca, iz zgon poprzedzony zostal ostra niewydolnoécia oddechowa. U kazdego de-
nata stwierdzono takze obrzek moézgu, ale najbardziej nasilony byl on u hospitalizo-
wanych (mimo, ze otrzymywali kortykosterydy). Obkurczenie jelita cienkiego obser-
wowano natomiast tylkou M. F.1d. F.

Spozywany przez ofiary ptyn, ktéry dostarczono do badan, byt 47% roztworem
metanolu w wodzie, bez domieszki etanolu. We krwi zmartych nie stwierdzono etanolu.

We krwi pobranej od J. F. w chwili przyjmowania go do szpitala MC wynosito
2,314 g/l (a WC 82%), bylto zatem kilkanascie razy wieksze od statej Michaelisa dehy-
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drogenazy alkoholowej dla metanolu (tj. 0,22 g/l), co — przy uwzglednieniu rownie wy-
sokich wynikéw badan po$émiertnych (por. tabela IT) — pozwolilo na przyjecie zato-
zenia, 1z w czasie od pobrania krwiw szpitalu do momentu $émierci eliminacja tego al-
koholu odbywala sie u niego zgodnie z kinetyka procesu zerowego rzedu. Istniata
wiec podstawa do oszacowania wspélczynnika eliminacji metanolu' i okazalo sie, ze
wynosit on 0,052 g/l/h. Tempo eliminacji byto zatem znacznie szybsze od tego, ktére
wynika ze stalej eliminacji (0,406-0,267 h™") stwierdzonej podczas eksperymentu
zudzialem ludzi [7] po zastosowaniu tak matych dawek metanolu, ze jego stezenie we
krwi wynosito zaledwie okoto 0,013-0,019 g/1.

Przyjmuje sie, ze stezenie metanolu we krwi > 0,89 g/l jest stezeniem Smiertel-
nym dla cztowieka [13]. Warto$ci MC we krwi wszystkich ofiar zatrucia przekraczaty
zatem ten poziom. Gdyby wiec zalozy¢, ze E. A. uczestniczyl w drugiej fazie libacji
z okreslonym przez siebie ,zaangazowaniem” (odpowiadajacym konsumpcjiok. 115 g
alkoholu), to stezenie metanolu w jego organizmie takze osiggneloby poziom $mier-
telny. W przypadku masy ciala 70-80 kg wynosiloby bowiem maksymalnie® okoto
1,6-2,3 g/1, co prowadzi do wniosku, ze najprawdopodobniej wyolbrzymiat on swdj
udziat w tej ,,imprezie”.

MWC we krwi zuda wyzsze od MWC w moczu (1,28:1), jak réwniez od MWC ptynu
moézgowo-rdzeniowego (1,39:1), a zwlaszcza MWC ciata szklistego (1,56:1), wskazuja,
na to, ze B. S. zmarl jeszcze przed wyréwnaniem stezen miedzy krwioobiegiem
a ,,zbiornikiem pozanaczyniowym”, co w §wietle danych na temat okoliczno$ci zdar-
zenia wiazaé nalezy z szybka konsumpcja tego alkoholu, ktéry zabral ze soba,
w okresie bezposrednio poprzedzajacym jego zgon, by¢ moze tuz przed godzina 15 —
o ile rzeczywiScie widziano go o tej godzinie. Wyzsze MWC krwi z uda w stosunku do
MWC moczu (1,25:1) oraz plynu mézgowo-rdzeniowego (1,45:1) i ciata szklistego
(1,64:1) stwierdzono jednak réwniez u M. F. W zwiazku z tym, zakladajac, ze po
wsp6lnej konsumpcji nie mial juz dostepu do metanolu, przyja¢ w konsekwencji
nalezy, ze zmarl on wkrétce po zakonczeniu libacji®, tj. znacznie wezeéniej, niz to
przyjeto w dokumentacji z izby przyjec.

Uwagi odno$nie do rzeczywistego czasu zgonu M. F. (wzgledem chwili zakoncze-
nia konsumpcji metanolu) oraz B. S. (w odniesieniu do godz. 15, o ktérej widziano go
jakoby zywego) potwierdzaja ponadto poréwnania MWC we krwi i MWC w moczu.
W obu przypadkach MWC we krwi byto bowiem znacznie wyzsze, co w omawianych
przypadkach wskazuje na okres narastania alkoholemii (kiedy to naklada sie na
siebie porcja moczu zalegajaca z okresu wczeéniejszej, nizszej alkoholemii i porcje
moczu o narastajacym stezeniu metanolu®) w zwiazku z wypiciem kolejnej dawki me-
tanolu (przez M. F. ok. godz. 20, a przez B. S. po uptywie blizej nieokre§lonego czasu).

L ke = (WMCy — WMC2)/At; przy czym WMC: to metanol w wodzie krwi pobranej w trakcie
przyjecia do szpitala, WMC2 — metanol w wodzie krwi pobranej ze zwlok, a At to czas od
pobrania krwi w szpitalu do chwili $émierci.

2 Przy uwzglednieniu, ze w przypadku metanolu tzw. deficyt wynosi 20%.

3 Po siedmiu godzinach od zakonczenia picia, tj. wowczas, gdy przywieziono go do szpitala,
dystrybucja metanolu w organizmie bytaby juz bowiem zakonczona, a jego stezenia w wodzie
poszczegblnych ,,zbiornikéw” wyréwnane.

4 Poniewaz nalezy zalozyé, ze nie wystepuje transport czynny metanolu — i podobnie jak
w przypadku etanolu — MWC we krwi oraz MWC w przesaczu pierwotnym sa identyczne.
Parytet ten utrzymuje sie w kanalikach nerkowych oraz dalej.
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Nalezy zatem ostroznie traktowac wnioski Kinoshity iin. [8] na temat retencji meta-
nolu w pecherzu moczowym, gdyz pominal on mniejsza zawarto§¢ wody we krwi,
a bez uwzglednienia tej réznicy wszelkie ustalenia odno$énie do fazy toksemii subs-
tancji o charakterze hydrofilnym obarczone sa btedem metodycznym.

Poréwnanie MWC krwi z MWC pltynu moézgowo-rdzeniowego oraz MWC ciala
szklistego u H. F. 1 J. F. nie daje za$ podstaw, by takie postepowanie poleca¢ jako
umozliwiajace wykazanie péznej fazy alkoholemii na podstawie retencji metanolu.
Mimo, ze $mieré tych mezczyzn nastapita niewatpliwie po wielu godzinach, tylko
ud. F. MWC w ciele szklistym oka i w ptynie mézgowo rdzeniowym byta nieco wyzsze
od MWC we krwi, a u H. F. MWC w ptynie mézgowo-rdzeniowym bylo podobne jak
MWC we krwi, ale MWC w ciele szklistym oka byto nizsze niz we krwi.

Zestawienie wynikow oznaczen MWC w treSci zotadkowej 1 jelita cienkiego
z MWC pozostatego materiatu wykazato natomiast, ze niezaleznie od tego, w jakiej
fazie alkoholemii nastgpila §mieré, byly one zblizone (u J. F. 1 H. F., ktérzy zmarli
w péznym okresie alkoholemii) lub byly mniejsze w §wietle przewodu pokarmowego
(uM. F.iB. S, tj. obu mezczyzn, ktérzy zmarli prawdopodobnie we wczesnej fazie al-
koholemii). Nie uzyskano zatem zadnych przestanek sugerujacych celowo$é badania
tego materiatu, np. w celu wykazania fazy wchtaniania.

Ze wzgledu na niewatpliwe ,przeszacowanie” przez E. A. jego udzialu w kon-
sumpcji metanolu, przeprowadzono ponadto konfrontacje odpowiednio przetworzo-
nych jego wypowiedzi odno$nie do konsumpcji metanolu przez cztery ofiary tego za-
trucia jak w tabeli I) z odpowiednio przetworzonymi wynikami badan poS§miertnych
(Jak w tabeli IT). Na ich podstawie mozliwe byto bowiem poréwnanie rzeczywistych
stezen metanolu we krwi zmartych z tymi, do ktérych prowadzitaby (w chwili zgonu)
deklarowana konsumpcja oraz poréwnanie odpowiadajacych tym stezeniom zawar-
toSci metanolu w organizmie. Z zestawienia tych danych (tabela III) wynika, ze pord-
wnywane wartosci (tj. stezenia oraz iloSci metanolu) okazaty sie sa zblizone tylko
uM.F.UJ.F.iH. F. zestawienie to wskazuje natomiast jednoznacznie, ze mezczyzni
ci nie wypili przypisywanej im ilo§ci metanolu. W przypadku B. S. mamy zas$ do czy-
nienia z sytuacja odwrotna, gdyz nawet uwzglednienie dodatkowej konsumpcji za-
branego przez niego alkoholu nie wyjaénia stwierdzonego w jego krwi stezenia meta-
nolu (przy ktérym jego organizm w chwili émierci zawieral ok. 350 g tego alkoholu,
podczas gdy w $wietle wyjaénien E. A. mégt zawieracé tylko ok. 206 g). Prezentowane
rezultaty obliczen wykazaty zatem, ze konsumpcje okreélona przez E. A. ,realizowatl”
jedynie M. F., natomiast J. F. 1 H. F. jedynie udawali, ze pija alkohol ,,solidarnie”
(tj. w réwnych z innymi ilo§ciach), zas B. S. wypit zaréwno cze$¢ metanolu, ktorej nie
wypili J. F. i H. F., jak i ten, ktéry przypisywal sobie E. A. oraz pozostale 250 mI’.

Obliczenia przy zastosowaniu wzoru Widmarka z uwzglednieniem 20% ,,deficy-
tu” oraz teoretycznie mozliwej wartosci wspélezynnika eliminacji okazuja sie zatem
w pelni przydatne do podobnych ocen nawet woéwczas, gdy konsumpcja alkoholu jest
znacznie rozciagnieta w czasie, a punkt odniesienia (w omawianym przypadku rézny
czas zgonu) dzieli od chwili jej rozpoczecia wiele godzin.

5 Oczywiécie przy zatozeniu, ze E. A. nie popelnit btedu, okreslajac taczna objetoéé wypitego
alkoholu.



