A Comparative Study on Blood and Urine
Ethanol Levels
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"' DMINISTERED arally, alenhal is gquickly absor
Cled by simple diffusion mostly lrom the small intest-
’:“'-' Peuk comcentration in Meod isachieved L oto 2
Bongs after inmearion, Aleohol Tevel in urine, howoever,
sches its peak abour 30 minutes later. Due to
neentration, aleohiol levels of  uring alwiys
l{;her thatr that of bloml aml maintain a maore or
lews comstanl ratio of 1085 1, This ehservalion has
iz own imporiance in airerall accident investigatian.
Rt of Blood and urine ethanol levels has been
Cinidied in 8O hezbthy wdolt males ar various time
alervals; after oral administrarion of koown quanti
dies of alcahal. It is cmphiasised thae due o lingering
lbies of alcohol in orine, it may be o possible 1o
Cmreharate the evidence of a previons drinking
Chout gven when the crhanal level in Dlood  has
Aeelined to wero.
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Most of (he alcohel undergoes hiochemical
pridation in the hody to produce carbonedi-oxide
" and waler, This is achieved by aleohol dehydro
;,:,gmmsr;'s which in the presence ol coenzyme DPX
8 poduce  acetaldehyde  from aleohad,  subseguently
feeding Krob's cyde with acetales.  About 6% of
Caleohol s exereted  Arom the  body  unchanged
throngh skin, urine, breath and faeces.
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Alter ingestion of aleobol, o peak concentrilion

is renchied in blood in half w two hours time. As Q
purl of aleohol is excreted in urine unchangmd, «
peak conuentration builds ap in urine also, During
absorptive phase, the bleod levels are higher i
those of wrine bur onee Lhe absorplion is complete
and peak levels of ethanol develop in aving, the
urinsry concentration is always higher U that of
blood and muintine a consrant ratio ll the end.

As carly as 1928, Fvans and Jones Bl shown
that the concentration of alcohol in uring “is so
precise thal il gives an atcurate indicalion ol
mininom guantily consumel. Wayne!! showed thal
once peak levels in wrine are achieved, there is @
sood correlation  belween the levels of alcohol
samples of Blood and those ol uring raken Lall an
hour later. Rutio usually sccspied  berween urine
and blood was 1.3%  Froentjes® in his study found
this ratio to be 1.32, A special commirtee  of
British  Medical  Association up  lor the
purpose of working out urine — blood concentrution
ratio ane its veport suggested the ratio of 1.52: 1%
Payne el al® conlirmed  the ohservation rhat aller
absorptive phase of aleohol. urine : blood ratio af
ethanal remains mare or less constant ar 1.32: L
with the advenr of gas chromatagraphic techniques
niore uecurale and specific determination of cthanol
Became possible® and Payne et al® used this technigue
in a subseyuent study. They found the mean ralio
b ke 1odd: L
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Most ol the above discussed work was under
Giken with o view 1o dispensing Ilood  examis
pation of individuals charged with drunken driving
and 1o uwse this ratio by which wrine aleohol levels
can he converted ro those ol blond.  Payne et alf
emphasised that this will lewd (o miscarriage  of
juastion us the 1atio is not alivays constant. Varizhilivy
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of the ratio was partly explained Lo be due to
trequency of micturition in post absorptive phase?

It s evident that mosr of the work on  rhis
subject was undertaken with higher alcolol levels,
the basic aim  lbeing  prosecution  of  intoxicated
drivers, Not many studies have heen undertaken o
establish this Falic in the lower range of aleohol
levels. Similarly, no studies have so far been umler
taken  on Indian population which
diflerent rvate of cthanol merabolism
differences.!

may  lave

due Lo racial

Authors durving their study on “ Aller Effects of
Aleohol on Psycho-physiological Functions in rela
tion to llying performance of aircrew!* " poticed
that nine hours after ingestion of aleohol, the blood
cthanol levels dedined o zevo while some of the
corresponding samples of wrine continued to show

traces.  'This observation was considered o he
mportant due 1o its applied value in aircralt
accident investigations, If urine ethanol valucs

continue to show higher figures than those of hlood,
a situation is likely to arise during terminal plasc
of excretion, when blood will be [ree of alcohal with
traces srill present in uring,

study.  All of them were either fighter pilots, doi
or ether Air Force personnel. Al of them g
maderate social drinkers.  Subjects were & ¢
examined to exclude any  physical  disability §
were asked not to consume any aloohol 4
1o the fests

subijeces were adminislercd 180 ml of U
runt.  Rate of drinking was voughly veg _t
G0F ol i 20 minutes. After consemption: of all
a4 time interval oof 453 minutes  was n[lmu’b{f_ i
absorprion. Urine was passed and  diseanded. e
hnmp]t:.u were oollected & howr, 1 honr, #
G howurs, @ hours and 12 lowrss laler in
subjects. Corvesponding urine samples were obbil
alter 50 minutes lag. Smoples were sealed in
conlainers and preserved ar 470,

Ethunol was cstimaled in che sanples wsing @
AIMIL dual ealumn gas chromatograph ficted
Flame Tonisation  Deteclor. []upj]{rr col s
+ metyes length and 16 cm  diameter were |
with 109 poly ethylene glycol-lH) coated on
[0 — 120 mesh.  “Temperatures of injector, colu
and detector were regulated ar 130°C, 90°C
1070 respectively, Nitromen was used as careierg

S examin
samples
- cancEn!

We, therefore, present our own observarions on 4t 2 Hlow rale of 45 mlfmt.  This technique wis U
the ratio of blood amd wvrine ethanol levels i Mmodified from thar advocated by Corey epoal? N.. Oy
healthy Air Foree personnel, determined at variouns sty 1
time intervals alter administration of a fieq Sesults ' e G
quantity of aleohol. Interpretation of findings in ,RESU“'S Bipwing tae }’mmhﬂ of sl Im? o
the lerminal phase and their importance in aircrafl studied, e blfmd and urine e:uuuu__rf leviels 11t B
aceidenl investipation are discussed. corresponding ratios at various rime  intervals g e

given in Table I. The mean of the uring — blogl o
Material and Method varios given in Table I has been caleulated as Bt Bl5
86 hcalthy adult males volunteered for this  mean of the individual ratios. - that
Preceec
TABLE 1 . ";ia-n}plc.'
Mean aleohol levels in blosd and urine at various tme Intervals and heir mean ratios ::;lll‘;él
Time after ingestion of alcahol factor,
Parameter L hr [ hr 2 s 4 hes 6 hrs 9 hrs 12En 4 hour
No of subjects o9 f 4 5 6 o5 T 1"‘}{-5;"1'{;
: L 2 ; ichde
S e e 090
g/ 1. ] 153 257 g5.-4 ik e sl
Urine etliansl Mean 1151 33.0 10%.0 108.8 g9 4.6 e ol etha
{1ug /100 ml) sd 255 49,0 19,5 5.9 %9 5.5 0N after i
Urine- Blood Mean 121 1.5%4 V16 148 [ 5o I | Blood
Frhano! ratio Sd e 0.24 .24 030 080 .;E‘I.Fh:]:thu
o TesLll
Overall mean ratio — 1.29 (&1 = 0.2%) 1 — Interminate 1 L sEeTeted
SO
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Cthat Blood cihanal levels semained
v 1028 math and 9.6 mg uplo
hotrs. Subscyuently, the tall has beeu
the average blood cthanol Tevel has
dmgsh al the 6 hours stage and has
able in 8 hours and 12 hours samples,
ne levels  dropped  signilicantly  in
s and 12 hours samples,  Owverall
wirtked oul by pooling all the ethanol
iood and urine samples,

blood ratio,  however, continued o
geneval tremd Detween 1016 and 1,52
b 1020 (54 = 1,25)

4 honrs. stage. 26 samples of blood aned
g ourine were cxamined. thone] conld
ntpg:rz{i i any ol the blood samples while
_ dOH850) urine samples showed average

o of 4.6 mg%.  Similarly at 12 houry
& paired samples of blood and urine were
While ethanol was absent in all bhlood
ring S:'l'F'l‘IiJJES_ (B showed an average
of 0.7 mg?;.

Carine o blood  ethanol tatio o Uids
nd to be 1.29 (51 = 0.28). This is in
th many workers, though Tower than
o recommerlad by the spesial com.
tish Medical Association.

giicy ol passing urine  after the lrinks
cantly modify rhis ratio. 11 was observed
of the subjects did el pass urine for the
g-:'-ibt'-: hours before collecrion of % hours
This could secount for significant coneents
Calechol in urine {positive in GR%L cases),
hine absent in Ty
we marde 7 such subjects, pass urine at
qnterval anid examined Ltheir urine 5 honars
i then, it was observed that urine samples
enlie] in aversge concenleation of 007 mg)/
while it was absent in corresponding blood
This estublished h::ym:{l doubt thatl truces

Tleweacd. elimindts this

¢ presence of iraces inourine are as @
af mixing it Dladder with residual wrine
carliet or duoe to delayed metabolism n
nibividieals, is diflicoly o decide,

LCEMBETR 1977

al iy b lownd in urine upte 14 houry
siiann of  aleabusl Lhogh [:{:J'rt:spund[ug_
smples may  not  yield positive  results,

Lecopnition of urine : blowd ratio was ahjecred
to becanse of ils vaddahility vendering it unsuitable
i legal tool, s dmportance in the terminal stages
of metabolisne  Dbas alse been  under emplisisel.
While investicating an aircrall accident or incident
ur the Indinn A Fores, we dre not conlronted will
the problem of acute alcoholic inrosication.  Cur
objecl ware oflen is 1o assess whether aleohol has
acted as a0 factor o mot, by oausing s delaved
cilels.

v is commonly observed  hat ance blood
saples are detected  ta be Iree ol aleolwl, Lhe
passibility. ol  having  conswmed  aleohal  within

12 Tours of J']'}'ing 5 ruled out. “Uhis may ool Lo
s i view of the results oblained in this stody, I
sich casus, examination of wrine lor alcohol is very
necessary amd il even are: detected, 1he
evidence of alcohol ingestion is [ully correborated.

Lrsees

Authors during their stadics on delayed effects
ol alechol  on psvehophysiological  performance’®
have observed thal cven 12 hours after ingestion of
aleohol, when the Dlood samples are [ree of ethanol,
significant deterioration voours in lolenmee o - Gy,
vestibular Tunctions and peychomotor  perlormance.
In wiew of such obseevations the derection  af
ethamol in urine assumes greater Importance.

Tests for presence ol alcohol in the Blaod Gnd
Lissues are comducted ag g wll cazes: ol
Lital pivcrall accidentls, Palrefaction due to Bacrerial
and mycaric fermentation of glucose in such siwuples
praduces  ethianol and other voluwliles Tike acoral
debide amd  acetone Under such eiveuimstances,
urine  provides  a sirnple o
catimation 1 pemmoved from an mtace hladder; as it is
urtlikely oo putecly, s casier to colleor ol yichl
mewe castant levels®

roatie  in

beller eitbireed

Conclusions

Ethanal levels have been ostadicd in blood and
urine ar varvious rime intervals afrer administration
ol a fixed guantity of aleohel. Mo wring: blood
erhanal dalie on RS sulajeery dhs
Founel to be 1.29 (S — 0L¥E) . Alter o perviod of
O hours no clhanol was delected o blooad wlhile il
wits’ present in many 9 hours and 12 hours samples
of urine,

wnddiedd was

Iinpottatice of ethanol deicelion o lraces in
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tiine has heen emphasised in relation ro investiyi-
tion ol abcraft accidents/incidens.  Such T
livng corvoborate the evidence of 4 previous drinking
Bout: Urine, gt rthe same Litne, 18 consiclered o better
sanple due to stalde ethanol levels and is less LTI
Lt conlaminarion and decompasition,
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