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when displayed represents a section 18-mm thick through the body.
The information gathered provides two images. The first uses proton
density as the imaging value and the second uses proton spin-lattice
relaxation time (T1). We find the T1 images more useful for showing
normal anatomical structures and pathological lesions and have used
them to illustrate this case.

Case report

A 66-year-old retired fish curer was admitted with a four-month
history of increasing anorexia, nausea, and weight loss. In the previous
two months he had experienced difficulty in swallowing solids. He
also gave a history of right hypochondrial pain, which radiated
through to his back. On examination he was found to be a thin
anaemic man (haemoglobin 8 8 g/dl), whose abdomen was normal on
palpation with no masses or hepatomegaly. A presumptive diagnosis
of carcinoma of the oesophagus was made, which was subsequently
proved by barium meal examination (fig 1) and oesophagoscopy. A
biopsy of the tumour showed it to be a moderately differentiated
adenocarcinoma. Because his alkaline phosphatase and gamma-
glutamyl transferase activities were raised, at 557 U/l and 362 U/l
respectively, a 99mTc sulphur colloid liver scan was performed,
which showed hepatic metastases (figs 2 and 3).
The patient was referred for NMR imaging, which showed the

large tumour in the lower third of the oesophagus (fig 4). Sections
through the liver clearly showed a number of areas of increased T1
(fig 5), corresponding to the metastases shown by the radionuclide
liver scan. These lesions gave a T, of about 330 ms compared with a
normal liver T1 (measured in normal subjects) of 140-165 ms.

In addition to the hepatic metastases, several areas of increased T1
were noted in some of the vertebral bodies (fig 5). When the vertebral
body of T9 in fig 4 is compared with that of T12 in fig 5 a very
definite difference in appearance is evident. The T1 of T9 is the
normal range of 190-220 ms and that of T12 291 ms. As the presence
of bone metastases had hitherto been unsuspected, a bone scan with
99mTc-methylene diphosphonate was performed, which showed
widespread bone metastases (fig 6).

Conclusion

We present in this paper the thoracic and abdominal images
of what we believe to be the first patient to be examined by
whole-body NMR imaging. These transverse tomographic
images compared favourably with the other diagnostic techniques
used to show the lesions in this patient. We believe that the
continued clinical trial of this imager will prove it to be an
accurate diagnostic aid, which will complement existing
techniques for diagnosing intrathoracic and intra-abdominal
conditions.
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Plasmatic regulation of vascular prostacyclin in pregnancy

G REMUZZI, C ZOJA, D MARCHESI, A SCHIEPPATI, G MECCA, R MISIANI, M B DONATI,
G DE GAETANO

Abstract

Activity of prostacyclin-stimulating factor was measured
in six normal, non-pregnant women, six women in early
normal pregnancy, six in late normal pregnancy, and
six in late pregnancy complicated by severe pre-
eclampsia. The activity was lower in the women in late
pregnancy than in those in early pregnancy and the
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controls but was about normal in those with severe
pre-eclampsia.
These results may be relevant to the physiology of

pregnancy and the pathogenesis of pre-eclampsia.

Introduction

Pregnancy is physiologically associated with low blood pressure,
although blood volume and cardiac output are increased.' This
is facilitated by arteriolar vasodilatation inducing a reduction
in total peripheral resistance. TIhese haemodynamic changes are
paradoxically accompanied by a striking activation of the
renin-angiotensin-aldosterone system.' In contrast with normal
pregnancy, pre-eclampsia is characterised by high blood pressure
with increased peripheral resistance, low cardiac output, and
relative suppression ofthe renin-angiotensin-aldosterone system.2
The observation that pregnant animals and pregnant women
have raised plasma concentrations of prostaglandins of the
E type suggested that an increase in vasodilatory prostaglandins
might account for the low peripheral resistance and high renin
activity.3 Prostaglandin E2 stimulates renin in different
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experimental systems.4 Moreover, raised concentrations of
vasoconstrictory prostaglandin Fax but low concentrations of
vasodilatory prostaglandin E. have been found in pregnancies
complicated by pre-eclampsia. Another feature of normal
pregnancy is the resistance to the pressor effect of angiotensin,
whereas in overt toxaemia sensitivity to angiotensin exceeds
that found in non-pregnant women.3 Indomethacin reverses
the pressor hyporesponsiveness to angiotensin, adding further
evidence that prostaglandins may play a part in pregnancy.1 3-5

The discovery of prostacyclin added an important piece to
this puzzle. Might vascular prostacyclin, rather than the classical
stable prostaglandins, be responsible for the haemodynamic
changes of pregnancy ? Results of experimental studies support
this possibility.6 The instability of prostacyclin, however, and
the fact that its generation cannot be easily measured in human
vessels make the problem difficult to approach clinically.
The observation that vascular synthesis of prostacyclin may

be regulated by a factor present in normal human plasma,7

Clitlical data on patients, miieasurevd at time
factor activity

Diastolic
Age Maturity blood

Case No (years) (sseeks) pressure
(mm Hg)

513

Patients with a family history of hypertension, hydramnios,
multiple pregnancy, or diabetes were excluded from the study. All
patients and controls denied ingestion of any drug during the month
preceding the study.
Plasma samples for measurement of activity of prostacyclin-

stimulating factor were prepared from citrated venous blood.'1 The
samples were incubated with rat aortic rings and the amount of
prostacyclin activity generated in the system measured according
to the following method. Rat aortas were removed surgically and
cut into rings (5-6 mg wet weight) as described."2 After 10 minutes'
incubation with trometamol at room temperature the basal release of
prostacyclin was measured as both platelet aggregation inhibitory
potency'3 and the amount of the stable prostacyclin derivative
6-keto-prostaglandin Fla detectable by radioimmunoassay.14 The
rings were then incubated for five minutes at room temperature
with 100 itg angiotensin II to exhaust completely their ability to
produce prostacyclin. Then the "exhausted" rings were incubated
for 25 minutes at room temperature with 15 mmol sodium
arachidonate (Sigma)/l (49 mg/100 ml), washed, and resuspended in
buffer.

of deterninationi of prostacyclin-stimulating

Platelet Plasma
count urate

(x 10'11) (,umol/l)
Proteinuria

(g/1)

P'arlv nornial pregnancy
70
55
65
60
70
55

ILate iioiiiial pregnancy
60
70
70
65
55
60

Pre-eclamipsia
125
110
110
100
100
110

300
250
310
220
240
230

190
220
173
167
184
149

250
300
220
270
250
230

250
90
90
190
180
125

.Nornial raiges izn inon-pregnant controls
60-80 235-320

149
190
214
143
214
167

452
327
613
553
327
452

0.1
0 2
0-1
0.1
0 2
0-1

0-1
0 2
0 1
0-1
0-1
0.1

4
3.5
4.4
1 6
1
4-5

178-297 0-0-2

Conversion: SI to traditional units-Urate: 1 imol 1_ 1683 g'100 ml.

tentatively callcd prostacyclin-stimulating factor, offered an

indirect means of assessing vascular activity of prostacyclin in

man. Such an approach was validated by the finding of a good
correlation between high activities of prostacyclin-stimulating
factor and vascular prostacyclin in patients with severe renal

failure and, conversely, low activities of prostacyclin-stimulating
factor and vascular prostacyclin in patients with the haemolytic
uraemic syndrome.8-10
The purpose of the present study was to measure the activity

of prostacyclin-stimulating factor in normal and complicated
pregnancies.

Patients and methods

We studied six non-pregnant women, six women in early (<13
weeks) normal pregnancy, six in late ( 34 weeks) normal pregnancy,
and six in late ( 29 weeks) pregnancy complicated by severe pre-
eclampsia. All were primigravidas. Severe prc-eclampsia was defined
on the basis of the simultaneous occurrence of the following
abnormalities on at least three consecutive occasions: (1) an increase

in blood pressure of over 30 mm Hg systolic and ovcr 20 mm Hg
diastolic above the value obtained during the first trimester; (2) an

increase in plasma urate concentration above 0 3 mmol/l (5 mg/
100 ml); (3) proteinuria in cxcess of 0 5 g/1 in the absence of obvious
infection; and (4) generalised oedema.

After this procedure no antiaggregating activity and only a

negligible amount of 6-keto-prostaglandin Fla were detectable in the
supernatant. Further incubation with normal human plasma, how-
ever, renewed the capacity of the aortic tissue to produce prostacyclin.
A strong correlation with the amount of 6-keto-prostaglandin F,a

released identified the antiaggregating activity of supernatant as

prostacyclin. For practical reasons the antiaggregating effect of
prostacyclin was selected as a measure of prostacyclin-stimulating
factor. Microlitre amounts of supernatant plasma were added to
250 [l of platelet-rich plasma obtained from five selected normal
subjects whose response to synthetic prostacyclin had been shown to
be satisfactorily reproducible over a three-year period of investigation.
The aggregation response of this mixture to 0-7-1-4 imol adenosine
diphosphate/1 (30-60 Ilg/IlOO ml) was tested in an aggregometer"5
and the results expressed as percentage of initial platelet aggregation
velocity compared with that in normal control plasma studied
simultaneously. Appropriate controls were run in parallel with
unincubated plasma.
The method for determining activity of prostacyclin-stimulating

factor will be described in detail elsewhere.

Results

The table shows the main clinical characteristics of the patients
with normal or complicated pregnancies. Blood pressure, urate
concentration, and proteinuria were significantly higher in patients

2
3
4
5
6

7
8
9
10
11
12

13
14
15
16
17
18

19
30
24
23
26
30

28
21
23
30
29
24

28
21
21
24
32
24

17-35

4
9
7

10
11
12

34
40
42
40
40
42

34
41
34
38
35
29
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with severe pre-eclampsia than the control group. Four out of six
patients with severe pre-eclampsia delivered smallbabies (1050-1900g).
The figure shows the activity of prostacyclin-stimulating factor in

all patients and controls. No significant difference was found between
non-pregnant women and women in early pregnancy. In contrast,
a significant reduction (p < 0.01) in activity was observed in women in
late pregnancy. Patients with severe pre-eclampsia showed activities
within the range of those in the control, non-pregnant women but
significantly higher (p <0-01) than those in comparable women with
normal pregnancies.

140-

120-

100

Activity of 80
prostacyclin- S
stimulating
f actor (°/0) 60

40

20 s

0
Non- Early Late Pre-

pregnant pregnancy pregnancy eclampsia
Activity of prostacyclin-stimulating factor in all women
studied expressed as percentage of that in control plasma.
Bars indicate mean values.

Discussion

This study shows that in early pregnancy the plasmatic
activity of prostacyclin-stimulating factor was comparable with
that in non-pregnant women, whereas in late pregnancy the
activity was significantly depressed. Activity was not low in
patients with severe pre-eclampsia. These results were surprising
because both animal and human studies had previously indicated
that vascular prostacyclin activity increased in late normal
pregnancy.6 16

Recently Lewis et al'7 reported that plasma concentrations of
6-keto-prostaglandin F,,, are similar in non-pregnant women
and women in early pregnancy but significantly higher in late
pregnancy. Possibly the activity of prostacyclin-stimulating
factor present in normal plasma is depressed in late normal
pregnancy by a feedback mechanism limiting an excessive
increase in vascular prostacyclin. In severe pre-eclampsia, when
vascular prostacyclin synthesis seems to be depressed,18 normal
activity might act as a reactive defence mechanism. This
interpretation is reinforced by the observation that in five
patients with malignant hypertension activity of prostacyclin-
stimulating factor was within the normal range (unpublished
results).

Besides perhaps being relevant to the pathogenesis of pre-
eclampsia, the present data suggest that more than one
mechanism might operate in the control of vascular prostacyclin
production in pregnancy.
The striking similarity between the behaviour of prostacyclin-

stimulating factor reported here and the response of blood
pressure to angiotensin II in normal and complicated pregnancy
merits comment. While the sensitivity to angiotensin II was
appreciably reduced in the third trimester of normal pregnancy,
it was within the normal range or even higher in patients with
pre-eclampsia examined during the third trimester.'9
The increased synthesis of prostacyclin may explain both the

resistance to angiotensin and the reduction in activity of
prostacyclin-stimulating factor seen in normal pregnancy.
Conversely, in pre-eclampsia normal angiotensin sensitivity and

activity of prostacyclin-stimulating factor might reflect a
reduction in synthesis of prostacyclin. The relations between
the factor(s) modulating sensitivity to angiotensin and the
plasma activity of prostacyclin-stimulating factor warrant
careful investigation.
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Correction

Effect of discotheque environment on epileptic children

An error occurred in this paper by Dr T P Berney and others (17 January,
p 180). The test statistic given in the Appendix should have read:

D1t2 - D2t1
U= D )

v (Di+ 1D2) tlt2
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