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In this study of 53 twin pregnancies, the plasma concentrations of the placental proteins,
placental lactogen (hPL), and pregnancy-specific glycoprotein (SP1) were measured.
Placental lactogen was found to be of more value than SP1 both in the detection of
twins and in assessment of fetal growth. Serial measurement of either protein would seem
to be more useful in assessment of fetal growth than single measurements. Preliminary
studies of the less well known placental protein, PP5, in a small series of twin pregnancies
indicate that it may also prove to be of clinical value in the detection and monitoring of
twin pregnancies.
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INTRODUCTION

The well-known trophoblast products placental lactogen (hPL) and chorionic gonado-
tropin (hCG) have been shown to be useful adjuncts to ultrasonography in the detection
of twins [5, 10] . The clinical usefulness of the more recently identified trophoblast pro-
ducts, pregnancy-specific glycoprotein (SP1), and placental protein 5 (PP5) in this con-
dition, however, has not been reported previously.

SP1 is a product of the syncitiotrophoblast [8, 12, 15, 16] and has been detected as
early as seven days postovulation {6], the maternal concentrations rising steadily until the
36th week of pregnancy, when they tend to plateau. Measurement of plasma SP1 levels
has been found to be useful in the assessment of fetal growth, and especially in the de-
tection of intrauterine growth retardation [4,9, 17, 21] . In an earlier study of nine cases
of twin pregnancy, maternal SP1 levels were around or above the upper limit of the normal
range [20]. Accordingly, it was thought worthwhile to extend these observations in a
series of 53 twin pregnancies. For comparison, SP1 measurements have been compared
with hPL levels. In addition, we have made a preliminary assessment of the value of the
relatively unknown trophoblast product PP5 {1,2]. Like SP1, PP5 can be localised in the
trophoblast [7, 15], but it is necessary to use a radioimmunoassay to quantitate maternal
serum levels [14].
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SUBJECTS AND METHODS

Heparinized venous blood samples were obtained from 53 patients attending the antefiatal clinic at
Aberdeen Maternity Hospital or from inpatients of the antenatal ward or clinical research unit. The
diagnosis of twin pregnancy was made on clinical examination and was confirmed by ultrasonography.
In the majority of patients only omne blood sample was obtained, but in 12 patients serial samples were
taken. The separated plasma was stored at —20°C until required for assay.

The plastha levels of SP1 were measured by single radial immunodiffusion [13] or eleetroimmuno-
assay {11}, using rabbit anti-SP1 (Dakopatts). Placental lactogeh concentrations were determined by
single radial Bnmunodiffusion tsing commercially available partigen plates (Behtingwerke AG). Serum
PP5 levelswere measused in a further nine patients; a sensitive radioimmunoassay employing the
double anttbody solid phase method of Chesworth {3] was adapted to allow measurement of PPS.
Purified PPS (Batch 49/48) and specific antiserum ptepared in rabbits (Batch 606A) were gifts of
Dr. Hahs Bohn, Behringwerke. Late pregnancy samples were diluted tenfold before assay.

From the clinical data the centile baby weight in each case was calculated using the tables published
by Thothson et al [19]. Intrauterine growth retardation was defined as birth weight at or below the
10tH céntilg for gestational age after correction for sex, parity, maternal height, and rratural weight.

RESULTS

Fetal growth was considered “normal” (N) when the birth weight of each baby was greater
than the 10th centile for the period of gestation and corrected for sex and parity. When the
birth weight was below the 10th centile it was presumed that the infant growth was re-
tarded (GR). The distribution of cases is shown in Table 1.

SP1 tevels in the N/N group and the N/GR group were significantly hlgher than for a
singleton fetus (Table 2). Although mean SP1 levels for the GR/GR group were reduced,
the levels were still significantly higher than that for singleton fetuses.

Placental lactogen (hPL) values for the N/N and N/GR groups were again significantly
higher than for singleton fetuses. However, in the GR/GR group hPL levels were con-
siderably reduced, and there was no significant difference between the level for singleton
fetus and twins (Table 3).

Table 1. Distribution of Cases

Number %
Normal growth (N/N) 23 43.4
Growth retarded (GR/GR) 13 24.5
One normal, one growth retarded (N/GR) 17 32.1

TABLE 2. Mean Maternal SP1 Levels in Twin Pregnancies

Outcome N/N N/GR GR/GR
Mean maternal Twins 184.3 £ 69.9 189.9 = 80.5 177.6 + 51.6
plasma concentration
(ug/ml) Singletons  140.5 + 35.4 144.9 + 30.8 148.2 + 32.0
(t=2.68) (t=2.16) (t=1.74)
P < 0.01 P <0.025 P <0.05
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TABLE 3. Mean Maternal hPL Levels in Twin Pregnancies

Outcome N/N N/GR GR/GR

Mean maternal Twins 9.8 +3.2 9.7+ 3.0 7.7+2.2
plasma concentration
(ug/mb) Singletons 6.0x 1.5 6.5+£1.3 6.6+1.3
(t=5.13) (t=4.17) ns
P < 0.0005 P < 0.0005
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Fig. 1, SP1 levels in randomly selected single samples from twin pregnancies. Mean + 2 D for normal
singleton pregnancy shown. ® Normal growth (N/N); © Growth retarded (GR/GR); A One normal, one
growth retarded (N/GR). The four patients who produced predominantly the a-form of SPI are circled.

Single sample measurement of SP1 was not helpful in the assessment of fetal growth
(Fig. 1). There were four patients in this group who predominantly produced the q-form
of the protein, which is difficult to measure both by radioimmunoassay and electro-
immunoassay. Similarly, single sample measurement of hPL was unhelpful in assessing
fetal growth (Fig. 2).

The serial sample measurements of SP1 appear to be more useful. There was only one
patient in this group who produced growth-retarded babies, and this was the oaly case
in which SP1 levels failed to rise as the pregnancy advanced (Fig. 3).
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Fig. 2. hPL levels in randomly selected single samples from twin pregnancies. Mean + 2 SD for normal
singleton pregnancy shown. ® Normal growth (N/N) © Growth retarded (GR/GR) A One normal,

one growth retarded (N/GR). The four patients who produced predominantly the o-form of SPI are
circled.

Serial hPL measurements provided slightly better information (Fig. 4). In the one
patient with growth retarded babies, the levels decreased to below the mean for singleton
fetuses as the pregnancy progressed. In patients with normal growth there was continued
rise in hPL levels.

PP5 levels, although measured in a preliminary set of patients (nine), appeared to reflect
the results for hPL. Levels were high, particularly for the N/N group, whereas the GR/GR
group showed no significant difference from singletons. Serial samples were available for
four patients, and only the one from the GR/GR group showed no increase with weeks
of gestation.

DISCUSSION

The results indicate that hPL is better than SP1 both in the diagnosis of twins (although
there are many false negatives, particularly in the GR/GR group) and in the assessment
of fetal growth in twins. Levels of both proteins were significantly higher than in single-
tons except for the hPL levels of the GR/GR group, which were comparable with single-
tons. Even in this group, however, there were patients with levels more than 2 SD above
the mean for singletons. Serial samples were available for only one patient in the GR/GR
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Fig. 3. SPI levels in serial samples from twin pregnancies. Mean + 2 SD for normal singleton pregnancy
shown. ® Normal growth (N/N); O Growth retarded (GR/GR); A One normal, one growth retarded
(N/GR). One patient who produced predominantly the a-form of SPI is included (circled). The one
patient in the GR/GR group showed constant SP1 levels.

group and seemed more promising, since a decrease in hPL levels was observed, and all
other patients showed an increase. In addition, a patient in the GR/GR group of the PP5
series had constant PP5 levels on consecutive weeks, whereas all others showed an increase.
Serial samples from many patients in the GR/GR group will be necessary to indicate
whether this is a universal phenomenon and to allow calculation of the detection rate for
this group.

The distinction between growth-retarded and normal has been made using data for
singleton birth weight. It is accepted that this may not be adequate, but sufficient informa-
tion for calculation from twin birth weights was not available.

The four patients who produced predominantly the a-form of SP1 were detected by the
presence of “fuzzy” rockets in electroimmunoassay [22]. Subsequently, it has been
suggested that all patients have a proportion of the a-form that is constant throughout
pregnancy but varies from patient to patient [18]. It is not known whether the presence
of SP1a has had an effect on the SP1 levels measured.

PPS levels measured in plasma were reported as being approximately half those
measured in serum [14] . For this reason, PP5 was not measured for the 53 patients, but
sera from a separate nine patients were used to obtain preliminary results. It has since
been discovered that the assay used in this laboratory does not distinguish between serum
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Fig. 4. hPL levels in serial samples from twin pregnancies. Mean + 2 8D for normal singleton pregnancy
shown. ® Normal growth {N/N}; O Growth retarded (GR/GR); A One normal, one growth retarded
(N/GR). The one patient in the GR/GR group showed a decrease in hPL levels.

and plasma. Measurement of the 53 patients will give a better assessment of the value of
PPS compared to SP1 and hPL. The results of PPS look similar to hPL rather than SPl
and are therefore promising.
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