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Serum cystyl aminopeptidase activity in the 36th
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SUMMARY Serum cystyl aminopeptidase (CAS) activity was estimated at 36 weeks' gestation in
209 normotensive pregnancies. The highest activity was found in 31 women who had spontaneous
deliveries before 38 weeks' gestation and the lowest in 76 women who were induced after term. The
enzyme levels in 117 women who developed hypertension of pregnancy were higher than for normo-
tensives; the highest levels were found in 32 women with pre-eclampsia. A correlation was found
between serum CAS activity at 36 weeks' gestation and the birth weight of babies of women who
went into spontaneous labour at term (277 to 283 days' gestation).

Cystyl aminopeptidase (CAS, oxytocinase, a-
aminoacyl-peptide hydrolase, EC 3. 4. 11. 3) is
synthesized in the placenta and appears in the
maternal circulation. Its estimation in serum has been
used to assess placental function by several in-
vestigators (Chapman et al., 1971; Hurry et al.,
1972; Petrucco et al., 1973). All found a wide range
in the activity of the enzyme in serum near term.
CAS destroys oxytocin, and Klimek (1967)

postulated an oxytocinase/oxytocin balance system
to control the level of the hormone and protect the
uterus from its action when the level rises near
term; as long as the placenta was functioning nor-
mally the concentration of the enzyme would in
some way mirror the concentration of circulating
oxytocin. This might explain the wide range of CAS
activity encountered in the third trimester of preg-
nancy.
The present investigation was undertaken to

determine whether or not there is any significant
difference in the serum CAS levels of women in
whom labour occurs spontaneously at or before
term (defined as 277 to 283 days' gestation) and
those whose labour is delayed (284 days' gestation
or later). Calculation of the duration of gestation
still depends on knowing the first day of the woman's
last menstrual period, and this is not always easy to
determine. As laboratory workers we had to rely
on the judgement of our clinical colleagues. As
obstetricians they must determine a date on which
to base important decisions regarding management
of the patient. We rejected for study patients in
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whom the obstetricians were unable to make a
decision on this point.

Methods

Enzyme activity at 36 weeks of pregnancy was
estimated in women chosen at random, and sub-
sequently they were divided into two categories:
those in whom labour had occurred spontaneously
and those in whom it was induced at or after 284
days' gestation. Only normotensive patients were
included: they were excluded from this group if they
developed any signs of hypertension during the
remainder of their pregnancy. The criteria for
hypertension during pregnancy accepted by the
clinicians with whom we work is a blood pressure
reading of at least 140/90 mmHg, which is confirmed
after more than 24 hours' rest in hospital. Further-
more, a rise of 10 mmHg in diastolic pressure over
that obtained at a previous visit is regarded with
suspicion, and the patient is treated as hypertensive
if this is sustained after rest. For the diagnosis of
pre-eclampsia, proteinuria is demanded in addition
to hypertension.
A group of hypertensive patients was chosen and

studied in the same way as the normotensives.
A blood sample was collected from each of 326

women during the 36th week of pregnancy into a
vial containing no anticoagulant, and the serum,
after separation, was stored at - 20'C until assayed
for CAS activity. At this temperature the enzyme
activity remains stable for at least six months
(Durham, 1974, unpublished). CAS activity was
assayed by a method which has s-benzyl-L-cysteine-
4-nitroanilide as the substrate (Durham, 1976).
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Serum cystyl aminopeptidase activity in the 36th week ofpregnancy

Table Mean CAS activity and birth weight in normotensive, hypertensive, and pre-eclamptic pregnancies

No. Serum CAS (WI) Birth weight (g)

Mean SD Mean SD

Normotensive 209
Spontaneous delivery before 38 weeks 31 394 98] e 3078 409]
Spontaneous delivery at term 102 340 109 3416 426.,
Induced labour after term 76 283 96) 3421 380J NS

Hypertension (A) and pre-eclampsia (B) 117
Spontaneous delivery before 38 weeks 10 444 121lNS 3070 4521 NS
Spontaneous delivery at term 19 395 120 3275 411
Induced labour before 38 weeks (A) 12 364 72 NS NS 2970 443

(B) 17 359 94j J 3070 438
Induced labour at term (A) 44 367 105 3400 48151

(B) 15 424 118] 3010 456J

NS = not significant (P > 005); * P < 0 01

In the earlier stages, nearly all the women who
came to the antenatal clinics were admitted to the
study. Later, only hypertensives were selected to
provide enough patients for statistical analysis.
Where the development of erythroblastosis seemed
possible the patient was excluded. All the babies
survived. We recorded the time at which delivery
took place, whether or not the onset of labour was
spontaneous, the birth weight of the baby, and its
sex. The mean and standard deviation of the CAS
activity and the birth weight of the babies was
calculated for each defined group (Table). The
differences found were examined for statistical
significance using Student's t tests.

Results (Table)

We found no significant difference between serum
CAS levels of women who gave birth to boys and
those who had girls. Some of the patients who were
induced might well have delivered spontaneously
within a few days if they had been left, so creating
a bias in the results from the induced groups.

In normotensive women, the highest CAS levels
were found when the onset of labour occurred
spontaneously before 38 weeks. A significant differ-
ence (P < 005) was found between these women and
those who delivered spontaneously at term and
also between this latter group and those who were
induced at term. With regard to birth weights, no
significant difference was found between the two
groups delivering at term, but the difference between
the groups delivering spontaneously was significant.
This would be expected if the date of the last
menstrual period for the spontaneous group was
correct.

In women with hypertension, the highest CAS
levels were also found in the group that went into
early spontaneous labour. A significant difference

was found between these patients and those who
were induced at term. But, unlike the normotensives,
the difference between the two spontaneous groups
was not significant. This may be explained by the
small numbers in each group.
When the patients with hypertension and those

with pre-eclampsia were compared, a significant
difference was found between those who were
induced at term, but no significant difference was
found between those in these two classes who were
induced before term.

All patients with hypertension had higher CAS
levels than the corresponding normotensives;
the difference between those who delivered sponta-
neously at term was significant. However, there was
no significant difference between these two groups
if only patients who went into labour spontaneously
before 38 weeks' gestation were considered (P = 0 1).
The association between CAS activity and birth

weight was investigated for women delivered at or
after term, for both normotensives and hypertensives.
Women with pre-eclampsia were not considered for
this. From Figs 1 and 2 it will be seen that there is
some correlation between CAS levels and birth
weight. The significance of the correlation for
normotensives was at the 5% level, but it was at the
10% level for hypertensives.

Discussion

Klimek (1967) suggested that synthesis of CAS is
induced by oxytocin. This might explain our finding
that in normotensive mothers the highest CAS
levels were found in those who delivered spon-
taneously before 38 weeks' gestation and the lowest
were in those induced after term.

Variation in oxytocin production would also
explain, on this hypothesis, the wide range of CAS
levels found during the third trimester. However,
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Fig. 1 Relation between serum CAS activity at 36
weeks' gestation and birth weight in normotensive ternm
pregnancies. Mean and standard deviation given for each
range. The figures in parentheses are the number of
pregnancies in each range.
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Fig. 2 Relation between serum CAS activity at 36
weeks' gestation and birth weight in hypertensive
pregnancies that went to term. Mean and standard
deviation given for each range. The figures in parentheses
are the number ofpregnancies in each range.

mothers with hypertension all had higher serum
CAS levels than normotensive mothers, suggesting
an additional stimulant to the synthesis of CAS in
hypertension. The nature of this stimulant is
unknown, but it may be noted that vasopressin can
be degraded by CAS (Sjoholm and Yman, 1967), as
can oxytocin.
Serum CAS levels could be used as a rough guide

to birth weight in normotensive mothers but not in
mothers with hypertension or pre-eclampsia, which
are associated with high CAS levels, although the

babies tend to be of low birth weight. Hashimoto
(1961) made serial assays of CAS and found that a
greater rate of increase was associated with preterm
delivery, and maximum and minimum limits for
weekly CAS increases have also been laid down
(Chapman et al., 1973). By using these, it might be
possible to exclude anticipated premature spon-
taneous deliveries when foretelling the birth weight.

Serial measurement of CAS activity may thus be
used to monitor placental function and to predict
preterm labour and also birth weight in normo-
tensive patients only.
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