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Tnis article presents information on the effects that the interaction of drugs and alcohol may
have on road safety.

1. Epidemiolomy

Puring the past six years there has been an increase of #7h in the number of motor cars in
the Pederal Republic of Gepmany; during the ssme perled, the consumption of slechel roge by A0R,
and between 1971 and 197% an ingreasze of 1208 in drug consumptlon was recolded by neaith insursnce
soeleties (1). Rates of increase are probably similar in other highly industrialized countries.
Thus, in 1973, Joachim (2) noted that in the Unlited Statles T9% of men and 67 of women Tegularly
sonsumed aleohol; 4in Australis the rates were as high es 85% for men end 71% for women.  The
rates of 1lncrease for drug congumpticon are still nigher. Thus, Ackermann et al. (3) found that
in 1957 only %% of drivers stated that they had taken drugs in the 24 hours preceding the offence,
whereas in 1967 the percentage had risen to POH . Various awthors reported similsr results up to
the start of the nineteen-zeventies: according to Wagner (1), investigation of somc 5000 drivers
showed that betwsen 108 and 13 of those guestloned had taken drugs in the preceding 24 -hour
period. Krelenburg (5) estimates that the proportion of traffiec acoldents invelving drugs iz
petween 156 and 20%. In systematle surveys carried out among the population of 3an Francisco,
Mannheimer & Mellinger (6) established that 17% regularly took analgeslcs, trangquillizers or
stimulants, Bormnlehsen ot al. (7) nhote that, of 50 000 drivers, 17% admit to having taken drupgs.
Kapur (8) found in 1973 that, cut of 1560 persons, as meny as 60% had taken one or more drugs: in
48% a sombination of drugs and alcchel was [ound. Mallach & Seltzs (9), in sample surveys con-
ducted in 1975, found that 24% of blood tests ordered by the police showed that drugs were present.
With regard to drug abuse, a distinetlon can undoubtedly be made between urban and rural areas,
for Bﬁgpler(G) found that in an agricultural region of Switzerlend only 4% of those investigated
abused drugs.

Many suthors have found that, as oppesed to Lhe siftuation with regerd to alcohel conzumption,
in which the male sex 1ls olearly in the majority, women are two snd a half times more offen under
the influence of druge (3, 6, 12, 11); thowever, 1t should be taken into account that a large
proportion of women take contraceptive drugs only.

Moreaver, the frequency of drug consumpllon Incresses with age {3, 12, 14), while the use of
sloohol most often inveolves younger persons (10,11).  According to various authors {1, 5, &, 12},
analgesics are the pharmaceutical products most often conguned by drivers. Nex! in order come
sedatives, hypnotle drugs, psychotropie substances, stimilants, drugs to Improve blood circulation,
ato,: but the distribution of drug categorles varies from one country to anether and from one yesr
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to anether (3, 7, 8., 11, 13). Tt 1= =lso evident thet gertain groups of drug are typleal for
certaln age-groups. Thus, Ladewlg (6) found that persons aged between 20 and 30 years fregquently
took amines to lnduce Wakefulness, and Mannheimer & Mellinger (6) determined that a preponderant
number of middle-aged personsg took sedatives and tranguillizers.

Compined drug and alecohol use is particularly frequent. More than 10 years ago, Wangal (4)
found that, of 4891 drivers whose bloed alechol level was around 1.5%, 16% were at the same time
uhder the influence of a drug, while in a control group of 1226 zubjects who had not takern aleohol,
enly 10% were under the influence of a drug.  Moepeover, the "aleochol™ group eonsumed drugs more
freguently and in significantly higher quantities than the contrael group. Osterhaus states In
{12) that of 5200 drivers under the influence of alecohel, 14.5%% had also taken drugs. ¥lelin
arrived at similar results (2): 10%-15% of drivers who had consumed alochol stated that they had

also taken drugs. "In 1968, Finkle et al. conducted a gquestiormaire survey together with chamical
analysls of the body flulds of persons involved in traffic accidents. They showed that 21% of the
7409 drivers who had consumed slcohol also took drugs regularly” (8).  Van Ocijen has also found

that the combinetion of drugs and sleohol has increased substantiel)ly 1in the pasl 10 years, having
rizen from 8.8% in 1965 to 23.1% in 1975/76 (14).

Physicians, pharmacists and users should constantly bear in mind that the incresased coensump-
tion of aleoohol and drugs iz prejudicial to driving abillty. A diztinction should be made here
between the effects of the following comblnatlionz:

a) aleohol incompatibility due fto drugs:

) effects of aleshel intensified by drugs;

¢) effects of aleohol modified by drugs.

In partigular, mention should be made of the effect of Antabuge (disulfizame), whlch varien
from person to perscen and is unpredlictable.

2, Results of experimental research

Experimental research has also been conducted on the combined effect of aleohol and drugs on
road aafety. Az far as method is concerned, the experiments carried out relate malnly to healthy
male and/or female =ubjects who, in a double blind test, are given certain druge and alueokol by
random distribution. Their performance is then monitorsd by means of paychomotor tests of
benaviour, coordination and attention, and alse by subjective evaluatlon end behaviour zimulator
tests (15, 16). Only a few isolated experimental behaviour tests have been conducted (17).

Analgesica form the majority of the drugs most often found 1n drivers (see above). However,
in view of the fact that these gubstances, taken in therspeutlic doses, should, with & few rare
excepllions, have secarcely any influence on the effect of aleohol, & large nanber of experimental
studies are now concerned with paychotrople and hypnotic drugs. The greateat danger es far as
paychotrople drugs 1s concerned 1s that they intensify the effect of alcoliol (18).

With regard to psychotropies, Linnolla and Mattile (19) have, inter zlla, obtained the
following resultsg

- "Dipzepam taken with alaochol reduces all parameters except the sublective
performance capacity;

- shlordiazepoxide does not aggravate the reduction in attention resulting from alecohol;

- weak doses of neurcleptics appear to peduce attention tut ere less likely than dlazepan
to have a potentiating effect on aleohcl" (see mlso {20) and {21)).

Landauer et al. (22) polnt out that medazepam, which iz a benzodiazepine derlvative, loaszens
the subject's capuclty when administered with aleohol.

-
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Taken asz a whole, the results of experimental research on tranguillizers are not in agreement.
Thus, Kilelhelz et al. have found, wnlike Linnoila (19}, that chlordiazepoxide reacts synerpglstically
with aleohol. Miiner et al. state that "anxleolytics such as benzodiszepines can have a potentla-
ting effect when combined with alcohol" (23), Benzoctamine shows no interaction, either synergistic
or antagonistic, with aleohol (24).  According to Richter & Hobi (R1), benzediazepine derlvatives
taken with slechol diminish ecordination and attention,  Palva et al. (25) state that the inter-
action between diazepam and alechol is sttributable mainly to the constituents of the dlazepam
itgelf and hardly at all to the resultanl metabolites. Stask et al. (9) show that alecohol hez a
noticeable effect in retarding isntestinal rescorption of oxazepam. The simultanecus effect of
alcohol and oxazepam leads ta an addltive or superadditive peductlon in the subject's capacitles
[sae also (26)).

With regard to antidepressanis, Patmann et al. (2/) found that the combination of amitripty-
line and alecohol produced no reduction in capacity. Imipramine, too,does not increase the effect
of aleochol In any significant manner. Tt is probable that these drugs intensify the effect of
alaohol only to the extent that they act as sedatlves. Thus amitriptyline enhances the effect of
aicohel only at the start of a treatment, for a sedalive elfect can be established at that point.
Adverse effects in the event of extended medication are not known (21).

With regard to hyppotic drugs, 3aario el al. {28) =tate that:
"Flurazepam, with alcohol, reduces psyehomotor performance the most;

- glutetiimide and methaqualone have no interaction with aleochel 1n the morning;
this 1z possibly due to the circedian rhythm,”

Saarie (29) found that nitrazepam was less additive ln its effect than bromvaletone. All
published research on animals {(30) show that barblturates have a sirong alechol-potentiating action.
Burford (15) also writes of this interaction between phenobarbitszl and alcohol. Acocording to (19)
and (21), hypnotics in general have a conslderable alechol-potentiating effect.

As far as neuroleptics are concerned, Seppdld et al. {31} state that "thloridazine and alcchol
do not have major combined effects on the subject's ablliiy, wheress chlorpromazine has a reciprocal
effect with slcohol. The interaction betwesn sulpiride and slcchel 1s weak". According to
Richter & Hobi (15), the chief danger with regard to neurclepiics alse lies in their alochol -
potentiating action.

3. Results of pharmacokinetic and pharmacodynsmic studles on the interaction between alcohol and

drugs

while pharmacokinetlic changes caused by drugs in ethy) aleohol are rare, the reverse situalion
is of =peclal importance. As far as cxlsting knowledge goes (32), it seems possible that ethyl
aleohol, by influencing drug metabolism selectively, ftriggers basleally similar pharmacokinetic
intersetions with drugs.

8o far, congldersble changes in resorption have nol been found sither in man or in animals,
Furthermore, Mallach et al. (33%) show that alechol slows down intestinal resorpiion of axazepam
without the rate of conjugation being altersd (see alzo(2)). Investigations of changes In the
diffusion of drugs by aloochol do not produce concordant results.

Researeh on drug metsbolism has shown Lhat acute doses of ethyl alcchol selectively inhibkit
hydroxylation reactionas, while hydrolysis snd conjugation resetions are not affected. Hydroxyla-
tisn reactions, including hydroxylation in clozed chainz, hydroxylation in lateral chains,
N-demethylation, N-hydroxilation, and O -dealkylation are catalyzed by an enzymatle =ystem,
ineluded in a membrene of the endoplasmic reticulum; Lhis engymatlc system is reversibly inhibited
by aleohol.

Pacause of this change, climination is retarded and the half-life period is extended. Thers
are notleeably fewer metabolites in the urea. As the alechol iz eliminated, this inhibition effeat
diminishes and formation and evacuation of metabolites proceeds with some delay.
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Thege inhibition reactlons are not 8o prenounced with pegard to druzs for which several
metabelic paths are possible.

However, it 1s impossible to understand all the interactions so far known at the level of
metabolism. Because of the effect of the aloohol itself on the central Nervous gyutem, a comblos-
tion with drugs acting on the central nervous system leads to phenomena of edditlon or potentiation.
Thiz "eentral nervous interference” is prodused with sedatives, hypnotics, narcotlcs, anticonvul-
sants, antihlstamines, neuroleptics, tranguillizers, antidepressants, morphlne, morphing deriva-
tives and certain antihypertonles (34}.  For other pharmacckinetic studies, see (35, 36, 7).

4. Summary

within the framework of thils survey it has not been possible to deal with the complex
guaationsg of analy=sis, Among the most recent methods of detection, gas phase chromatography and
mass spectroscopy have proved to be of particular interest (see, inter alia, (%8, 33, 13, 40, 1)),

Prharmacokinetlc atudies, alinleal investigations and the expertlse depived from legal medlclne
aase histories show that, In respect of many of the very commcn drugs, when there iz an interac-
tion with micohol, a potentiating effect of the latter has to ba taken Into account (mee almo (11)).
In summawry, the following indlcations mey be given {J4):

Prugs Effect of alcohol

1. 'I'ranguillizers, sedatives, hypnoties, Intenszifteation of sedatdve and
anticonvulsants, entlhlstamines hypnotic effect

2. Neurolepties, thymoleptics, mnalgesics tntensiflication of the aeffects

#. Analgesics of the morphine type Tntensification of the effect of

merphine

4. Oprsl antidlabetics (sulfonylures Tntengification of effect of reducing
derivatives) blood supar

/. Isoinizids and other monoamine oxydase Intenszifieation of moncaming oxydese
inhibitors inhibitlon

Inorease in arterlal tenslon

Unlike the potentiation of the effect of alcoehol caused by many drugs during the acute pericd
of aleohol ingestion, shronie alcohel congumption produges an inductlon of the metabollzing éenzyme
into the endoplasmic retleulum and thus 1eads to an increase in this metahollism, The following
indications are given in (34):

Drugs Effects of alechol 4n ecages of chronic
congumpiion

1. Sedativea, hypnotles (barbiturates) Weakening of sedative and hyrpnotic
affect

2, Antigonvulsants Weakening of antlconvulsant alfeal,
Convulzions

7. Antidiabatics (sulfonyliurea derivatives) Hypergl yeaemls

4. Antlcoagulants (eoumarin) Wezkening of cosgutation-inhiblting
effect

In epder to improve rosd safety, 1t 1z esgentlal to make a constent check of the extent Lo
which eritical situatlons and traffic accidents are attributable to the interacticonz bpelween
aleohol and drups described above.
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