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dication to prescribing this drug in normal doses. However,
if there are signs of hepatic decompensation, then normal
metabolism of digoxin could not be guaranteed, and the
effects of the drug will almost certainly be accentuated by
electrolyte disturbances and changes in protein binding.

Finally, unexpected effects may be seen with certain drugs.
One such example was provided by the logical use of
clofibrate20 in primary biliary cirrhosis to control the hyper-
cholesterolaemia and thus the disfiguring xanthomata associ-
ated with this condition. However, after its administration
there was a rise in serum cholesterol rather than the expected
fall, and the skin lesions became worse. Impaired excretion
of cholesterol into the bile was suggested as the cause of
this paradoxical effect.

In summary, little change in prescribing is necessary when
liver disease is inactive, though doses should be kept low,
and particular care should be taken with sedative and anti-
depressant drugs. When active liver disease or signs of
hepatic decompensation are present, it is likely-though
more studies are urgently needed-that drug metabolism is
deranged, and the greatest care indeed should be exercised
in prescribing.
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Chemical Contamination
of Stored Blood
Some twenty years ago the incidence of venous thrombosis
at the site of many blood transfusions was shown to have
resulted from the leaching of toxic constituents of rubber
used in the tubing.1 It was not difficult to demonstrate by
the greatly diminished incidence of these immediate and ob-
vious local adverse reactions that plastic tubing was safer
than rubber, and a recommendation to substitute this in
transfusion sets was made.2
Now a hypothetical hazard has been suggested as a result

of investigations first started by the observations that some
pharmacological preparations of isolated tissues were ad-
versely affected when the perfusion fluids were run through
certain types of polyvinyl chloride (PVC).3 4

The original observers had suggested that the toxic factors
were the organometal stabilizers present in the PVC. How-
ever, R. J. Jaeger and R. J. Rubin have provided evidence
that the toxic factor may be the plasticizer di-2 ethyl hexyl
phthalate (DEHP), which may be present in amounts up to
30% in flexible PVC. They found that DEHP leached into

the fluid used to perfuse rats' livers; it accumulated in these
livers and was not apparently metabolized. They went on to
show that human blood stored in PVC containers in which
this plasticizer was incorporated showed a progressively
rising concentration of DEHP, up to 5 mg/100 ml after 20
days. Finally they were alble to identify DEHP in the tissues
of some dead patients who during life had received a trans-
fusion of blood stored in this type of container. As DEHP
was not found in all patients who had received it in trans-
fused blood, it is possible that some individuals can metabo-
lize it more readily than others. From the fat of seven people
dying suddenly without previous transfusion no DEHP was
found.
DEHP is not a substance new to plastic technology.

Studies on its possible toxic effects on animals were reported
over 25 years ago because of its use in plastics that might
lead to the contamination of human food stored in PVC.5 6
It could be given in large and repeated doses by mouth to
rabbits, rats, and dogs and produced no adverse effects by
this route or when given intraperitoneally to rats. The ab-
sence of any cumulative effect from repeated doses suggested
either that the material was poorly absorbed or that it was
rapidly metabolized and excreted. There was very little evi-
dence of conjugation in rats or in two men dosed, only about
5% ot the DEHP being excreted as glucuronide, though
some was presumably hydrolysed and excreted as phthalic
acid.

But, as these authors pointed out, phthalic acid is a strong
acid that should be readily excreted if the ester is hydro-
lysed. The failure of transfused patients to get rid of the
small amount DEHP they receive as a contaminant of blood
used in transfusion seems to be matched by the inability of
fish to rid themselves of the DEHP they accumulate from the
small concentration present in the water of contaminated
lakes. Thus levels from 400 up to 3,200 parts per million
have been found in some fish, and at this level adverse effects
have been reported.7 The evidence therefore suggests that
esterases capable of hyrolysing DEHP are not widespread
in warm or cold-blooded creatures, and this may be yet
another somewhat unexpected candidate for inclusion in the
ranks of persistent organic chemicals.
The levels found in patients that have been transfused are

not nearly as high as those found -in the fish, though 270
p.p.m. was found in the fat of one person. It is more sur-
prising to find that much lower -levels were detected in the
lungs and spleen of some of the patients, suggesting storage
in some particulate form in the cells of the reticulendothelial
system. Whether the presence of DEHP inside the cells can
interfere with the normal function of this important system
remains uncertain.
The observation8 that three doses of 10 ml DEHP per

kg body weight produced teratogenic effects in rats whereas
doses of 5 ml kg did not is probably of no significance as a
reflection of possible hazards to patients receiving blood con-
taminated with DEHP. However, the probability that it was
the plasticizer rather than the stabilizers which were respon-
sible for the adverse effects on two perfused pharmacological
preparations gives some cause for further consideration.
There has as yet been no publication confirming the find-

ings of Jaeger and Rubin. PVC has been widely used in
transfusion equipment for nearly 20 years without reports of
harmful effects attributable to DEHP. Thus panic action
should be avoided, but a search for alternative esters suitable
for use as plasticizers should be pursued. It seems probable
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that some will always leach out into fluids stored or run
through such plastics. What is needed is an ester of low in-
nate toxicity such as DEHP but one for which hydrolytic
esters are fairly widespread in nature. Then amounts injected
into patients will not accumulate and the larger quantities
from industrial waste will be rapidly degraded when they
enter sewage systems.
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Safer Motoring
Some years ago, when road deaths in the U.S.A. exceeded
50,000 for the first time in one year and 70% involved car
occupants, the Federal authority introduced legislation
governing protective design for all cars sold in that country.
The need for continuous research and development was
written into the specifications for design. So also is the
principle that all protection shall be built into the car, thus
eliminating the need for the occupants to take positive action
apart from the requirement on the driver to drive the car
within the limits of its crash performance. The specifications
ensure a reasonable degree of integrity of the passenger com-
partment after all types of collisions at fairly high speeds, so
that the occupants are not crushed. Having achieved the
"maximum survival space," the next priority is the enforce-
ment of a "passive restraint system." This is to become
mandatory in the U.S.A. in 1975. The front runner now is
the air bag system, which automatically inflates at specified
crash forces and before occupants move off their seats. Its
efficacy is not yet proved.

Since the introduction of the American legislation re-
searchl 2 has been more generously supported. A few
years ago Australia's legislators were confronted with a
high rate of casualties, with car occupants as the main vic-
tims. The cars on the Australian market do not conform
to U.S.A. standards. Consequently, seeking a prompt method
of lessening their unenviable record, all the Australian States
made the wearing of safety belts compulsory in January this
year, and motorists will pay (except in the State of Victoria)
a $A20 fine if they are caught without them. The State of
Victoria introduced this comiulsory law in January 1971,
and in the following 12 months there was a 12-5% drop in
their road casualty figures compared with a 5% rise in each
of the previous 10 years.

In Great Britain approximately 40% of deaths of car
occupants are now due to gross deformation or penetration
of the passenger compartment on to its occupants. The
existing American standards for car design would lessen that
risk, but the design standards of road vehicles other than
cars should also be reviewed, as should roadside environ-
ment. Perhaps the most urgent need is the abolition of the
rear overhang of lorries and their loose loads, which can
penetrate the windscreen area of a car,3 though most car
deaths in Britain are now caused by occupants being thrown
about within a relatively intact passenger compartment or

thrown out of it-the so- called "second collision." Effective
restraint systems should prevent such deaths and lessen the
incidence of serious injuries.
The value of safety belts in reducing the severity of in-

juries to car occu;pants has been proved by extensive labora-
tory and road studies in America, Sweden, and Great Britain,
and the British design of lap-and-diagonal belts has been
shown to be the most efficient. A safety belt should retain
the wearer's trunk and pelvis on the seat during crash de-
celeration and not cause injury. To this end the diagonal
component should fit snugly over the convexity of the
clavicle and pass over the middle of the sternum down to the
space between the great trochanter and the crest of the ilium,
while the lap component should fit round the bony pelvis.
The deceleration forces are then spread over the strong
skeletal structures, and the safety belt should cause a mini-
mum of injuries compared with those suffered by unre-
strained occupants.

British belts anchored to pillar and floor in accord with
present legislation meet the requirements of people of
average size. For unusually large and small people they may
not fit so well and as a consequence can result in injuries.
There is some evidence that safety belts would fit more
people if attached directly to the car's seat, and with further
research and development they could be made to fit all
shapes and sizes. This is a challenge to car designers rather
than the safety belt industry. In fact protective car design
should be built into the vehicle rather than added to it piece-
meal. It might well start by making the car's seat incorporate
efficient restraints for people of all shapes and sizes, all else
being built round the safely packaged traveller.
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A Ball in the Eye
The eye is exposed and vulnerable, but thanks to the pro-
jecting orbital rims that enclose it and its rapid blink reflex
it surprisingly often escapes direct injury. But when the mis-
sile is smaller than the orbital diameter and coming so fast
that the iblink-reflex cannot close the lids, the eye
is likely to suffer. Thus we have a sorry catalogue of
ruptured eyes from fragmented windscreens in car ac-
cidents, or of insidious damage from minute foreign bodies
that derive from the use of a hammer and chisel,' and even
the occasional direct hit from a champagne cork.2
Damage to the eye in ball games is happily rare, for the

balls we use are nearly always too large to enter the orbital
aperture, and they rarely arrive at such a speed that the
blink-reflex cannot anticipate them and cushion the impact.
Golf balls will just fit into an orbit, and some direct hits have
been described,3 but the smaller squash ball, ricocheting
around the enclosed court, has an even greater chance of
striking the eyeball. Even so 35 cases of injuries to the eye
in two years from the Royal Victorian Eye and Ear Hospital
in Melbourne is a formidable total.4 From hospital
statistics5 the frequency appears to be much less in Britain,
perhaps owing to the vigour, enthusiasm, and ruthlessness
of squash players in the Antipodes-an interpretation that
may be thought the more acceptable since in eight cases it
was the racquet rather than the ball which did the damage.
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