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Bloed samples conlwning alcehel from 30 adull
male volunlocrs were stored under ditforent conditions
and blood alcahol eoncentrulion [BAC) detoiained by
Korelka-Hine method, Thare was a significant reduction in
BAC an slarage, When sumples were stared at F dog © lor
F2 howrs, there was a loss of 11,63 mg% due 1o diffugion
of aleahal fom blood inte the alr o e bt Slorage a
room temperalure for 72 hours resulted In a loss of 2341
e due lo diflusion as woll as temperiluie dependeont
aleohol oxidatlon. Storage af room temporature witlioul
Prosorvalive tor 24 hows, followed by sddition of sadium
Ruarida and storage ol 4 deg © for 72 hours resulted in o
logs of J0G7 mgh, due lo delayed addition of sodivm
flugride and  grester duration of storsge. In storcd
samples, @ noewr control vilue could be exlripolilod by
using & sal of prediclion equations formufated o tins
sludy by correlalion and regiessalon sieliylics.
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The prime object ol investigating nlo the
human factors in aircrall acoidents is to oblain
evidence regarding the cause, seguence and
effect of the acciden| \hrough examination ol (he
crew and passengers. Several studies have
gshown that aleohol is an important facior for
human error in aircralt accidents' ™.

Before implicating  alcohol as being a
causative laclor leading 1o an accident, one must
tonsider lhe wvarigbles which nught afiget the
alcghol  concentration in the bigod. These
variables include death - post monent intsreat,
putretaction, contarmination of samples. use of
preservative and conditions of storage and
tespatch, In our  country since all
histopathelogicalloxicological  studies in tatal
aircralt accidents are dong at 1AM, some delay in
andlysis from the fime ¢l collection of sampiz is
incvilable. This delay is Iikely to affect the aleohol
congenlralion. Since it is desirable o know the
blood aleohol concentration {BAC) at the time ol
lhe accident, this sludy was undenaken to assesy
the effect of storage on BAC. An alleinpl was also
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made 1o extrapolate the BAC delenmmined in {ha
sample tested o that existing al the time of
callection of samples.

Material and Methods

JU healthy male  volunteers ware  the
subjects of this study, All were maderale social
drinkers. Fach subject consumed 120 mil of 75
deg proul twim n 30 mts. Aller 60 mts (1o ensure
romplete absarption and maximum BAC), bload
samples were drawn and put into 4 vials. Ditteran!
slorage condilons were chavised 1o simulate same
ol tha frequently absarved conditions in an aircraft
accident sconaria

Sample | - Preserved in sodium luoride  and
tested immedialely This represents
the actual BAG

Sample Il : Praserved in sodium fluoride at 4 diog
lor 72 nours. This represents the
situation where the aulopsy is done
carly and lhe sample collected, idcally
slored and sent to 1AM tor analysis

Sample [l Presarved al room temperature {RT)
lor 72 hours. This re-presents a
situglion whera the autopsy is done
gdrly and the sample collected bul
could not be fransporded in a
reltigerated condition.

sample IV Prescrved at NT tor 24 hours, The
sadium luoride added and preserved
al 47C tordurther 72 hours, This was
devised to simulale a condition where
dutopsy was delayed by 24 hrs but
subsequently the blood sample was
collected  and  slored ideally as
prescribed in AP 4305,
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In all the blood samples, dI: nhol wis
estimated by the Kozelka-l fine method”

Results and Discussion
Correlation between samples | and Il (n=29}.

The mean @ the aclual BAC (Sample 1)
wis 92.69 mgih (SN-18.34) and that ol the
ideally stored sarmple (Sarmply 1) was 81 06 gt
(5D=18,42). The mean dilerence between hese
samplas was 11.63 mg% and was stalistically
significant (p<d.05) There was a lingar corralalion
between he lwo samplas (=093 pcl 05 Ties
fall In alcohol level 15 altributable o I1.\. dittuston ol
alcohol from the blood ino the prspace in the
containgr. This decrease IS8 consisient wih ha
findings of Marger Sovadlldon and ﬁlhwuu have
shown  that the  extemt ol alcehel loss g
preportional 1o the wvalume o arspace  in
Conlainer.

In such a situation, the value of the actual
BAGC (Sample 1) can be estimated with a high
diegree of conlidence by using (he regression
equation (Sample | in mg® = (0.22 x Sample 1) ~
1746}

Correlation between samples | and I {n=23),

The mean BAC of the sample stored at
ambicrl temperature (Sample 1) was 69.52 mgoe
(50=20.24) and that of the actual BAC (Fample 1)
was 9293 mg% (SD-1828) The mean
difference between thege samples wazs 2441
mge and was siatistically signilicant {p=0.05),
There was a linear correlation betwesen the 1w
samples (r=0.83; p<0.05) Apar from dillusion
Inte the airspace above, this tudhar fall in BAG
can be explained on the hasis of lemperaiure
dependeni ethanol cxidation. Brown ef al’ have
shown thal even in the presence ol sodium
lluorde, the rate of alcobel oxidation rses wih
increasing lemperalura

In such a siluation, the value ol 1he aciual
BAC {Sample 1) can b caleulaled wilh & ngh
degree of confidence by using the regression
equation (Sample | in mg% = (.83 x Samplas 111} +
34.88).
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Correlation betweon samples | and IV {n=30).

Ihe mean UAC of the sample which
atternpls to simulate a defayed autopsy lollowcd
by ideal storage (Sample IV) was 57.96 mg%
(SL=16.67) and thal of the aclual BAC was 92 .63
mgoe (SL=18.2G). The mean diterence betwean
these samples was 3467 mgs and was
statistically  significant (p=0.08). Thare was a
hpear correlalion between e e samples
(=085 p<.0%) Ths losther tall on the dleohsol
conceniration is because ¢l Storage lor 24 hrs
without sodiom Huoride Brown el al' lound thal
e pencd ol storage withaul Huonde s more
unparlant than the time with luoride, They also
lound thiat the yoride - omperatura intdicaction 15
impartant because HNoaride is mare assantial for
precorvation Al osoom banpaeciiurg o uedar

rAreralion

In such a siluation, the value of the actual
BAC (Sample I} can bo caleubated wilh high
by using lhe egression
edguabon (Sample | HILJ e = 10 02 % Sample V)
+39:18)

degree of conlidence

Cenclusion

T phlain 4 reaishic valpe of BAG al the
fire of accidentiime of golleching the sample, the
samples *:hoL.IJ be obtanad as early as possible,
sodium fHluoride added immediately and siored at
4°C Thare should be minimum air space above
thie stored Blood sampls in the eontdiner, In stored
samples, @ near conlrel value can be extrapolated
By using a scb of regrossion equations formulated
in s study by corelalion and regrossion
analysis.
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