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individual results. Despite this the artificial stimulation of
fibrinolysis is of considerable therapeutic potential.

Streptokinase was the first active compound to be developed,7
and it was later followed by urokinase. Both these drugs
activate fibrinolysis in vivo, and streptokinase has been shown
to lyse completely venous thrombi in the legs8 and emboli in
the lungs,9 with very satisfactory clinical results; but the
occurrence of complications such as haemorrhage has left this
treatment in the hands of a few specialized centres. Further-
more, because both streptokinase and urokinase activate
fibrinolysis without altering the circulating concentration of
plasminogen activator, tests to control their use are outside the
scope of most routine laboratories.
There was, therefore, considerable interest at the Second

International Conference on Synthetic Fibrinolytic-Throm-
bolytic Agents in Paris in October in the combination of the
antidiabetic drug, phenformin and the oestrogen, ethyloes-
trenol. This combination has been shown to increase the
fibrinolytic activity of the blood,10 and these drugs can be
safely given to patients for prolonged periods of time. The
conference was told by I. M. Nilsson et al. of a clinical trial of
this combination in which 60 patients suffering from recurrent
idiopathic deep venous thrombosis, 10 patients with recurrent
superficial thrombophlebitis, and 5 patients with retinal vein
thrombosis were treated with 100 mg phenformin and 8 mg
ethyloestrenol daily for periods ranging from three months to
four years. Either the plasminogen activator content of the
vessel walls or the fibrinolytic response to venous occlusion
was initially reduced in all of the patients, and some of them
had decreased values in both tests. The response to venous
occlusion was restored to normal in all the patients after
treatment for three months, and the plasminogen activator
content of the vessel wall was normal in all except two patients
after treatment for twelve months. Furthermore, the frequency
of thrombotic episodes was reduced in all the patients. There
were few side effects, but four patients had amenorrhoea while
taking the drugs, one patient developed acne, another became
obese, and one man developed severe lactic acidosis which
required cessation of the treatment.

Unfortunately in two further trials the same treatment
did not reduce the incidence of postoperative deep venous
thrombosis.'1 12 Possibly in these studies the treatment was
not given for long enough before operation, nor was there an
adequate effect on the dilute-blood-clot-lysis time or the
euglobulin-clot-lysis time immediately after operation. Further
trials of this therapy in surgical patients are, therefore, needed.

For the future, it seems likely that newer and more effective
compounds which stimulate fibrinolysis will be developed, and
there may also be available simple laboratory tests which will
enable the clinician to monitor the effects of treatment.
Routine therapeutic activation of fibrinolysis will then become
a real possibility.
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Human Tumour Xenografts
It has been known for many years that human tumours can be
grown, under certain conditions, in laboratory animals as
xenografts.13 The tumour tissue can be introduced into an
immunologically privileged site, such as the hamster cheek
pouch or the anterior chamber of the eye, where it remains
free from attack by the host's immunological defences.
Alternatively the host can be rendered immunologically
incompetent so that it is unable to reject xenografts. Mice
and hamsters, for example, can be prepared by ablating the
T-lymphocytes responsible for graft rejection by a combination
of irradiation, thymectomy, antilymphocyte serum, and
corticosteroids. In addition to these specially prepared
animals, xenografts can be grown in mutant nude mice, which
are genetically T-cell deficient and unable to reject foreign
tumour grafts.4
The past two years have seen several reports of human

tumours grown as xenografts.25 The original morphology and
differentiation ofthe tumours seem usually very well preserved
in the grafts, and apparently may be sustained over a few
transplant generations. The rate of the tumour growth in
irradiated mice is similar to that observed in man, so that the
inoculum of cells may take two to three months to produce a
nodule a few mm in diameter,3 but they seem to grow a little
faster when the xenografts are carried by nude mice.4 The
tumours appear to lose their property of metastasizing in the
system; as yet the reason for this is unknown.

Several authors have hastened to point out that the character
ofthe original tumour, albeit growing in a foreign environment,
should be a good target for experimental chemotherapy
studies. Unfortunately, such optimism overlooks the funda-
mental rules of drug testing on transplanted tumours, which
require there to be an end point, be it tumour size or survival
of the host, that can be measured and is modified by standard
reference drugs. The system appears still to be an object of
scientific curiosity and is not being exploited seriously-for
several reasons.
The preparation of immunosuppressed host animals is a

demanding technique, while the nude mouse needs to bereared
under special conditions. There is often considerable diversity
both in the number of grafts that take and the eventual growth
rate among the grafts coming from the same primary tumour
and in their stromal content. The growth characteristics of the
primary xenografts are such that classical methods of assess-
ment of a drug effect are not readily applicable to this system.
There are some reports of histological assessment of damage
inflicted on tumour xenografts by chemotherapeutic agents, but
these cannot be accepted as a reliable guide-a kill of 95%
of the tumour cells looks dramatic at 24 or 48 hours but is
hardly noticeable a few days later. In one series 44 tumours
grown as xenografts were treated with single common chemo-
therapeutic agents and examined histologically 10 to 30 days
later, when only three showed any significant change.7
The practical application of human tumour xenografts

to clinical medicine has yet to be worked out. The slow growth
and uncertainty of the primary tumour make the system of
doubtful use as an individual screening test in tumours such as
carcinoma of colon and breast; in present circumstances the
clinician would have to wait several months before he had an
answer. On the other hand, if lines of transplantable different-
iated cancers could be established then they might be used as
a laboratory system for screening new drugs. However this step
can probably be made just as easily by using some of the newer
transplantable differentiated cancers that have been developed
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in rats and mice. The human tumour xenografts will no doubt
remain of considerable interest for immunologists, and the
tumour kinetics may become simplified when the immunologi-
cal contribution to cell loss is severely impaired. The system
may be a useful tool for the study of the metabolism of thera-
peutic agents by human tumours in vivo; however, it is unwise
to suppose the drug pharmacokinetics will necessarily be the
same in man. What is needed now is a critical assessment of
present knowledge of the system and more intensive study of
the biological problems that it presents. Those who support
this line of research should not be overimpressed by the lack of
immediate progress towards producing the answer to the
clinicians' cri de coeur, for biological science rarely advances
along a direct path.
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Jugular Venous Pressure
Traditionally the medical student is taught the importance of
careful inspection of the jugular venous pressure and the
jugular venous waveform. A final year student will know that
a raised jugular venous pressure is a sign of congestive cardiac
failure and that the extent of the rise is a measure ofthe severity
of failure; he will recognize that "a" waves are absent from the
jugular pulse in atrial fibrillation, that giant "a" waves are present
in severe pulmonary hypertension, pulmonary stenosis, and
tricuspid stenosis, that cannon waves occur in complete heart
blockandsomearrhythmias, andthatoneofthe manifestations of
tricuspid regurgitation is a large "v" wave. But take the student
to the bedside and all too often he is unable to demonstrate
clinically his theoretical knowledge. It is at times a serious
reflection on his teachers that basic questions as to the anatomi-
cal position of the external and internal jugular veins, the
reference point for measurement ofthe jugular venous pressure,
and the best positioning of the patient result in perplexity.
However, it is well to remember that Paul Wood,' who found it
"hard to conceive ofany physical sign that is more informative,"
stressed that diligent care and patience had to be exercised in
examination of the neck veins; and that Lewis,2 recognizing
the superiority of direct measurement of the jugular venous
pressure, pointed out that much information could be obtained
by "simple bedside tests that may be applied by any thoughtful
and good observer." A clinical sign which is difficult to elicit
is in danger of becoming obsolete through neglect, and this is
especially likely if new techniques are at hand to supplant it.
In these circumstances, it falls to the clinician to protect his
art.

In a recent study of 39 seriously ill patients Davison and
Cannon3 compared the degree of accuracy achieved by
measurement ofthe central venous pressurewithan intrathoracic
catheter proximal to the right ventricle with independent
inspection of the jugular venous pulses by each investigator.
Both the right and left internal and external jugular veins were
inspected in end-inspiration and end-expiration-a possible
total of 312 estimations. In fact 128 readings were obtained,
of which 103 were external jugular vein pressures with only 25
internal jugular vein estimations. The correlation of these

pressures with the central venous pressure was extremely poor;
only 47% of the pooled observations were within 2 cm of the
recorded value, and 90% agreement would have meant
accepting a 4 cm error. On the basis ofthese results the authors
conclude that the central venous pressure cannot reliably be
estimated by inspection ofthe jugular veins and that if accurate
measurement of the central venous pressure is required the
placement of an intrathoracic venous catheter is unavoidable.

This study draws attention to the limitations of clinical
measurement of the jugular venous pressure, but the clinical
value of the jugular venous pressure (as distinct from the pulse
waveform) is its elevation in cardiac failure; clinical evaluation
of the jugular venous pressure in low output states is only of
indirect value. Unfortunately, the actual measurements of the
central venous pressure in this study were not given, but it
seems that many were low, and this might account for some of
the discrepancies. Direct measurement of the central venous
pressure is undoubtedly more accurate than inspection of the
jugular venous pressure, but as with all invasive techniques
there are definite risks,4 and the clinician should ensure that he
and his students are skilled in eliciting one ofthe most valuable
signs in clinical medicine.

'Wood, P., Diseases of the heart and circulation, 2nd edn. London, Eyre and
Spottiswoode, 1956.

2Lewis, T., British Medical3Journal, 1930, 1, 849.
3Davison, R., and Cannon, R., American Heart_Journal, 1974, 87, 279.
4Rudge, C. J., Bewick, M., and McColl, I., British MedicalJournal, 1973,

3, 23.

Screening for
Hyperlipidaemia
in Childhood
Over half the men with familial hyperbetalipoproteinaemia
develop ischaemic heart disease' by the age of 50. Hetero-
zygotes may have overt heart disease in their teens; homo-
zygotes may be affected in infancy, and seldom survive beyond
20-30 years. Disfiguring xanthomata, aortic stenosis, poly-
arthritis2 and synovitis, are further manifestations.
Though experimental studies suggest that atherosclerosis

may be partly reversible by diets modified in fat content,3 the
most effective approach to the problem of ischaemic heart
disease is likely to be preventive.4 The effect of the major risk
factors4 (hyperlipidaemia, hypertension, cigarette smoking)
presumably depends on their duration as well as their intensity,
so there is a growing belief that prevention should start in
childhood or infancy.5 6 Attitudes to diet and smoking tend to
be formed early in life.

Primary infantile hyperlipidaemia7 includes both hyper-
cholesterolaemia due to excess low-density lipoprotein and
hypertriglyceridaemia due to chylomicra or very-low density
lipoprotein. Hyperlipidaemia may also be secondary, due to
biliary obstruction, glycogenoses type I and II, diabetes, or
idiopathic hypercalcaemia. While diagnosis necessarily requires
laboratory investigation, xanthomata and retinal lipaemia are
well worth seeking as diagnostic clues.

Neonatal screening for hyperlipidaemia has been attempt-
ed.9-14 Cord blood has the theoretical advantage over later
sampling that the effect of diet cannot obscure the issue,"
and in 1971 Glueck et al.9 studied 1,800 samples in Cincinnati,
measuring total cholesterol. They chose an upper limit of
100 mg/100 ml, about 2 standard deviations above the mean
(statistically questionable as the distribution was skew).
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