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TODAY'S DRUGS
With the help of expert contributors we publish below notes
on a selection of drugs in current use.

Dextrans
Transfusion therapy plays an important part in modern
medicine. Blood transfusion has both advantages and
disadvantages and so alternatives have been introduced. The
main alternative to either blood or plasma is a solution of
dextran, which is used as a plasma expander. In contrast to
blood, dextran solutions need no cross matching, do not cause

serum hepatitis, and are compatible with solutions of electro-
lytes and other preparations used in intravenous therapy.

Chemistry and Pharmacology

Dextrans are polysaccharides produced by the action of
Leuconostoc mesenteroides on media containing sucrose.'
The sucrose is split into glucose and fructose, and the glucose
molecules are linked together to form the long-chain dextrans.
The linkages are glycoside in type-one oxygen atom between
each pair of glucose molecules-and are made between carbon
atoms 1 and 6, 1 and 4, and 1 and 3 (Figs. 1 and 2). The
dextran molecules produced in this way have long chains
and large molecular weights, and hydrolysis must take place
before molecules of a suitable size for clinical use can be
obtained. Three dextrans are included in the 1966 addendum
to the British Pharmacopoeia: these have average molecular

()CH20H

H 0 H

I cOH cGD

OH C

H OH

FIG. 1

0

0

FIG. 2

weights of 40,000 (dextran 40), 110,000 (dextran 110) and
150,000 (dextran 150). Macrodex is a proprietary dextran; it
has an average molecular weight of 70,000. A preparation with
molecules similar in size to serum albumin and also just above
the permeability limit of the glomerulus would be expected to
be of value in clinical practice: Macrodex fulfils these criteria.

Excretion.-The renal threshold for dextran is approximately
50,000. Solutions with molecules only slightly above this
figure, such as either Macrodex or dextran 110, will be excreted
at such a rate that after 24 hours approximately 40% of the
infused amount will have appeared in the urine. If a dextran
with smaller molecules (molecular weight 40,000) is given
approximately 70% is excreted in the urine within 24 hours;

with the larger dextrans (molecular weight 150,000) the rate of
excretion is slower and is of the order of 20% in 24 hours.
The smaller molecules are excreted unchanged in the urine

but the larger are only slowly metabolized. In a study using
'IC-labelled dextran a high concentration was found in the
liver, spleen, and lymph nodes. This was metabolized and
radioactivity found in body fat, protein, and carbohydrate.
Radioactivity was also found in the expired carbon dioxide.
Dextranases2 were present in many organs. Thus after an

infusion it seems that dextrans are broken down to carbon
dioxide and water and completely eliminated.3 4
Plasma Levels.-The level of dextran in plasma depends on

many factors. The small molecules will pass out quickly in
the glomerular filtrate, whereas the largest molecules will tend
to remain within the circulation. After an infusion of a dex-
tran of average molecular weight 40,000 in a normal man
approximately 20% will remain in the plasma after 6 hours,
whereas with infusion of solution with average molecular weight
of 70,000-110,000 there will still be nearly 100% in the plasma.
Thus the oncotic pressure exerted by the small molecules will
be high for a short duration of time, but the pressure of the
large molecules will be exerted for a long period of time and
will thus cause a plasma volume expansion of longer duration.
These general effects will be modified both in diseased con-
ditions where the permeability of capillaries is affected and
as the molecule undergoes changes in the circulation.

Effects on Blood
As the molecular weight of dextrans increases, they are more

apt to interfere with blood coagulation. Low-molecular-
weight dextrans do not affect blood grouping or cross match-
ing.' Rouleaux formation does not appear with these dextrans
even with blood levels as high as 3 g./100 ml., With higher-
molecular-weight dextrans (150,000 or more) blood typing may
be difficult owing to intense rouleaux formation, which is very
similar to true agglutination. Thus a blood sample should be
withdrawn before infusion with dextrans in case typing is
required later. Aggregation of red cells in animals can be pro-
duced by dextrans of average molecular weight greater than
110,000, whereas low-weight dextrans can actually counteract
the aggregation. Low-weight dextrans have actually been used
in the treatment of thrombophlebitis.7 8

The erythrocyte sedimentation rate may also be affected, and
again the high-molecular-weight dextrans tend to raise it.9

Therapeutic Uses

The dextrans can be used in conditions where it is necessary

to increase the oncotic pressure of the plasma proteins. The
chief indications are in various forms of "shock" (haemor-
rhagic, traumatic, and in intoxication) and in burns. It must

always be remembered that, if there is a blood loss causing gross

anaemia, whole blood must be transfused: dextrans are not

blood substitutes.
The low-molecular-weight dextrans (40,000) can be infused

to inhibit the intravascular aggregation which is sometimes
seen in crush injuries and to improve the poor capillary flow
in fat embolism.'0 The dose may be 500 ml. of 10% w/v
solution infused rapidly and then 1,000 ml. daily for four to
five days. These solutions have also been used as perfusion
agents in open cardiovascular surgery, and also where there is
impairment of either the arterial or venous flow, as is seen in
thrombosis, thrombophlebitis, or even incipient gangrene.

Dextrans quickly raise the oncotic pressure and promote good
peripheral circulation and diuresis in patients suffering from
burns.
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The high-molecular-weight dextrans produce a large plasma
volume expansion for a much longer period of time and are
ideal for treating low blood volume due to simple blood loss of
up to two pints (1.1 1.) in adults. If greater volumes are lost
whole blood must be administered. Where the blood loss is
not more than two pints, 500 to 1,000 ml. of dextran 6% can
be infused and save transfusions with one pint of whole blood.1'
If there is a greater blood loss, whole blood and dextran solution
may be administered but the dextran solution should not exceed
2,500 ml. If the dextran used is in dextrose solution, whole
blood must not be administered through the same tubing, as this
may cause precipitation of globulin and aggregation of red
cells.

In order to maintain an adequate blood pressure during
anaesthesia or surgery where there is no great loss of blood
dextran is more useful than the supply of intravenous crystal-
loids alone. Some 500 to 1,000 ml. of dextran 110 may be
infused and prove extremely useful against shock.4

In severe burns a continuous supply of 'fluids reinforced
with colloidal material to combat the loss of plasma proteins
with subsequent alteration in oncotic pressure is essential.
Dextrans fulfil this role and can be used together with plasma,
albumin, and gammaglobulin in adequate amounts. The
dosage required depends on the severity of the burms, but up
to 5,000 ml. per day can be administered during the first 48
to 72 hours.12

In nephrosis infusion with dextran 150, 10% in dextrose
solution, causes a flow from extracellular fluid into the blood
which influences kidney function and produces a good diuresis.
The infusions should be spread over a period of four to five
days, and 500 ml. of 10% solution should be infused during
four to five hours each day.13 Similarly, in toxaemia of late
pregnancy daily infusions as in nephrosis of 10% dextran may
increase diuresis and decrease weight.'4

Contraindications
From what has been said about the alteration in oncotic

pressure and the balance of extracellular and circulatory fluid
it is clear that dextrans should not be used where there is
severe congestive heart failure or in renal failure with anuria.

Similarly, plasma expanders should be used with caution in any
condition which can proceed to congestive failure or in any
renal condition where glomerular filtration is impaired.

Dextran solutions should also not be administered to patients
with coagulation defects such as thrombocytopenia.

Presentation
Dextran 40 B.P. A sterile 10% w/v solution in dextrose injection

(5%) or in sodium chloride injection (0.9%).
Dextran 110 B.P. A sterile 6% w/v solution in dextrose injection

or in sodium chloride injection.
Dextran 150 B.P. A sterile 6% w/v solution in dextrose injection

or in sodium chloride injection and also a 10% w/v solution in
dextrose injection.
Macrodex is a proprietary dextran marketed by Pharmacia (Great

Britain) Ltd. It has an average molecular weight of 70,000 and is
available as 6% w/v sterile solution in dextrose injection or in
sodium chloride injection.
Rheomacrodex is also marketed by Pharmacia (Great Britain)

Ltd., and has an average molecular weight of 40,000. It is available
as 10% w/v sterile solution in dextrose injection or in sodium
chloride injection.

Prices of proprietary dextrans are much the same as the B.P.
preparations; all prices vary with the quantity ordered.
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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Popliteal Embolism
Q.-Is it usual to have severe pain asso-

ciated with embolism of the popliteal artery,
and how long is this pain likely to last ?

A.-The symptoms of a popliteal embolus
depend upon the degree of ischaemia that it
produces. There is rarely any pain in the
popliteal fossa itself. The symptoms are
usually confined to the ankle and foot.

Arterial emboli occur in relatively young
people with mitral valve disease and in older
people after a coronary thrombosis. Young
people have healthy arteries, and Ithe
symptoms in the leg of severe pain, coldness,
and paraesthesiae last only a few hours or
days. Older people frequently have peri-
pheral atherosclerosis, and then the embolus
may cause severe pain and an ischacmia
which progrecf 3 either to gangrene or to

partial recovery with residual intermittent
claudication or pain at rest.
Thus severe pain after popliteal embolus is

quite common, but its duration is variable
and dependent on the rate of development of
the collateral circulation.

Lung Cancer in Dogs

Q.-What is the reason for thc recently
reported increase in the incidence of cancer
of the lung in dogs?

A.-The main reason is inaccuracy of
reporting of a paper published by Stuinzi.'
Stiinzi, a veterinary pathologist practising in
the city of Zurich, noted that the relative
incidence of neoplasia in cats and dogs
examined post mortem had risen during the
past decade. The increase in bronchogenic

tumours from 5 to 20% in dogs was especi-
ally marked. However, Dr. Stunzi also
observed that during the same period, as a
result of immunization procedures, mortality
in young dogs from infectious diseases had
decreased and that the average age at
necropsy had risen. For these reasons Stilnzi
concluded that there is no basis for believing
that there has been a real increase in the
incidence of lung cancer in dogs.

It is perhaps important to comment that
even if there had been such evidence the
situation would be difficult to evaluate.
Breeds of dog differ markedly in suscepti-
bility to cancer of different types,2 and it is
well known that inbreeding may exaggerate
peculiar susceptibilities of this kind. There-
fore it is important in relation to epidemio-
logical studies on dogs that populations for
comparison be matched for breed and degree
of inbreeding as well as for age and sex.
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