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Summary and conclusions

Human retroplacental blood serum significantly (p <0 01)
suppresses the in-vitro uptake of 3H-thymidine-that is,
synthesis of deoxyribonucleic acid-by spontaneously
growing human lymphocytes in the presence ofexogenous
spermine, but only in concentrations with a higher
polyamine oxidase activity than that found in maternal
peripheral blood serum during pregnancy.
These findings together with observations that the

placenta is rich in spermine and that interaction of
polyamine oxidase and substrate arrests cell proliferation
suggest that such interaction might represent a localised
immunoregulatory mechanism in the placental bed,
which might contribute to the protection of the feto-
placental unit from possible maternal immune rejection.

Introduction

Because of paternally inherited histocompatibility antigens the
conceptus may be likened to an intrauterine allograft that the
mother, somehow, fails to reject. Several hypotheses have been
put forward to explain this phenomenon. For example, the
presence in pregnancy serum of factor(s) able to inhibit mitogen-
induced lymphocyte proliferation in vitro has been reported'-5;
the inhibition occurs whether lymphocytes from pregnant or

normal individuals are used,6 thus excluding a possible specific
maternal defect of lymphocytes. Alpha-fetoprotein,5-7 human
chorionic gonadotrophin, immune complexes, 9 and pregnancy-

specific P,-glycoprotein"° have all been suggested as the causa-

tive agent(s).
It has been reported that the polyamines spermine and

spermidine in the presence of calf or fetal calf serum reversibly
suppress mitogen-stimulated lymphocyte proliferation.'-13 Calf
serum possesses abundant polyamine oxidase activity'4 and can

convert polyamines into active inhibitors of lymphocyte
proliferation. Gaugas and Curzen suggested that specific
polyamine oxidases are present in pregnancy serum'5 but did
not directly analyse polyamine oxidase activity. Recently we

have established'6 the existence of a spermine-oxidising enzyme

in human pregnancy serum whose activity increases as gestation
progresses. Moreover, interaction of pregnancy serum diamine
oxidase with substrate arrests lymphoblastic transformation."1
We have also shown'7 that the polyamine oxidase activity in
retroplacental serum (mainly of intervillous origin) is 20-30
times higher than that in peripheral maternal blood serum. We
have therefore investigated the effects of maternal retroplacental
serum with a known polyamine oxidase activity on the uptake of
3H-thymidine (an indication of deoxyribonucleic acid synthesis)
by cultured lymphoid cells.

Materials and methods

Triplicate cultures (20 ,ul) of the lymphoid cell lines CCRF-CEM18
and HOM-2" (obtained from Dr M Steel, MRC Clinical and
Population Cytogenetics Unit, Edinburgh) were prepared at different
cell concentrations (4 x 10', 2 x 10', and 1 x 10' cells/l) in a mixture
of equal parts of Eagles-Dulbecco and RPMI-164020 (Flow Labora-
tories Ltd) containing penicillin and streptomycin (100 jig/ml),
buffered with bicarbonate. Cell viability of starting cultures was

75-900 by the trypan blue exclusion test. The HOM-2 cell line was
established by Epstein-Barr virus transformation of peripheral blood
lymphocytes obtained from two siblings homozygous at the LA and
FOUR LA-A loci"'; the cells are B type, as they contain the Epstein-
Barr virus nuclear antigen,2' which is expressed exclusively on B
cells.22 The CCRF-CEM cells were derived from a patient with acute
lymphoblastic leukaemia"8; they are therefore of tumour origin and
have T-cell properties.2' 23 24

Retroplacental serum, which is composed mainly of intervillous
blood plus decidual and placental interstitial fluid, was collected as
described2 during elective caesarean sections.

Control cultures contained 10% v/v swine serum (heat inactivated,
56°C, 30 min) and spermine (4 mmol/l; 5 ml/l; final concentration 20
,umol/l). Experimental cultures contained 1-25%, 2-5%, or 5% retro-
placental serum (plus swine serum to 10%) with or without spermine.
Cultures were incubated for 48 hours in a humidified atmosphere of
5% carbon dioxide in air. 3H-thymidine (l,ud, 5 mg/l, specific activity
2 Ci/mmol; TRA 120 (Radiochemical Centre, Amersham) diluted
with cold thymidine) was added to each culture two hours before
harvesting.26

Results are expressed as mean counts per minute over all cell
concentrations for each treatment; calculation of counts per minute
perl06 cells gave similar results. Probabilities were calculated by using
Student's t test. Inhibition was considered significant when the
3H-thymidine uptake of treated cells was less than 80% of control
values. Serum polyamine oxidase activity was estimated as des-
cribed27 28 and the results expressed as nmol/min/l.

Results

The table summarises the results. Interaction of spermine with
maternal sera often resulted in a significant decrease in the uptake of
3H-thymidine by cultured lymphocytes. In contrast, there was no
difference between the two cell lines in uptake by control cultures.
Retroplacental serum at 255% and 5% concentrations in the absence
of spermine caused a significant decrease in the incorporation of radio-
active material into T cells but, interestingly, no significant difference
in uptake by B lymphocytes. Adding spermine to the cultures resulted
in a significant decrease in the rate of proliferation of the B-cell line
but had less effect on the T cells. The lowest concentration of serum
(1-25%) had no significant effect in either combination. Inhibition of
uptake of 3H-thymidine occurred only when the serum polyamine
oxidase activity exceeded 200 nmol/min/l (figure). The polyamine
oxidase activity in peripheral maternal blood serum approached this
level only near term.'6

Discussion

Interaction of polyamine oxidase and substrate is reported to
result in G,-phase arrest and not S-phase (DNA synthesis)
arrest of cell proliferation." Since we used non-synchronous
cultures, cells were incubated with polyamine oxidase and
substrate for 48 hours (equivalent to three average cell cycles) to
increase the sensitivity of the assay. The difference in the effect
of retroplacental serum on the two cell lines in the absence of
exogenous spermine might possibly be due to the different

Division of Perinatal Medicine, Clinical Research Centre, Harrow,
Middlesex, HAl 3UJ

DAVID M L MORGAN, MPHIL, chief research officer
GEORGE ILLEI, MD, Wellcome research fellow (present address: Marku-

sovsky Teaching Hospital, Szombathely, Hungary.)

BRITISH MEDICAL JOURNAL 31 mAy 1980 1295

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.280.6227.1295 on 31 M
ay 1980. D

ow
nloaded from

 

http://www.bmj.com/


1296 BRITISH MEDICAL JOURNAL 31 MAY 1980

Effect of retroplacental serum on 3H-thymidine uptake of lymphoid cell lines in culture. (Results expressed as means + SEM)

T (CCRF-CEM) cells B (HOM-2) cells)
Treatment No of Counts No of Counts

observations per minute p observations per minute p

Control (10% swine serum,
20 ,mol spermine/l) 45 153-0±12-2 45 152-0 ±13-52

Retroplacental serum:
1-25°' 9 163 1+25-0 >05 9 208-1±41-7 <0-02
2 5°'' 9 107-1±21-6 <0-01 9 188-6±33-9 >0-15 0% 9 68-4±26-9 <0-01 9 118-6±21 9 >0 1

Retroplacental serum and 20 ±mol
spermine/l:
1-25% 9 138-5±21-0 >0 5 9 118-3±19-7 >0 5
255% 9 108-3±25-3 <0-01 9 106-7±23-6 <0 05
5-0% 9 88-6 ±29-5 <0-01 9 91*1±26-7 < 0-01
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Inhibition of lymphocyte proliferation in relation to poly-
amine oxidase activity of medium. Inhibition considered
significant if 3H-thymidine uptake of treated cells less
than 80 % of that of controls.

origins of the cells. CCRF-CEM cells are of tumour origin, and
malignant lymphoblastic cells contain substantially higher
concentrations of spermine than non-malignant lymphoid
cells.30 31 About 10-25% of the cells were dead at the start of
culturing, and therefore the spermine concentration in the
medium might have been sufficient for inhibition to occur
without the addition of exogenous polyamine. Alternatively, T
and B cells may possibly have different sensitivities to the
products ofthe interaction of polyamine oxidase and polyamines,
and this requires clarification.

It might be argued that the inhibition was caused by some
factor(s) other than polyamine oxidase present in the retro-
placental serum.12 Our preliminary findings that a partially
purified polyamine oxidase preparation similarly inhibited
incorporation of 3H-thymidine, however, indicate that the effect
is unlikely to be due to factors other than the enzyme.
Our observations support the suggestion11 12 that the products

of the interaction of polyamines and polyamine oxidase through
an inhibitory action on lymphoproliferation might "inhibit
immune reactivity in a general way and thus represent a natural
immunoregulatory agent."'2 Interestingly, Gunga et a132 and
Porta et al" have shown that human placenta is rich in poly-
amines. Our data"' 17 indicate that polyamine oxidase activity
increases during pregnancy and reaches remarkably high levels
in the intervillous circulation, where the first and closest contact
between fetal and maternal surfaces takes place. On the basis of
our findings we suggest that the depressant effect of the inter-
action between polyamine oxidase and polyamines on lympho-
cyte proliferation might operate in vivo in the placental bed and
so represent a localised immunological barrier, thereby forming
a "first-line" or emergency defence; thus it perhaps in part
contributes to protecting the conceptus from potential maternal
immunological onslaught.

Since the mature placenta consists of a syncytial arrangement
of trophoblasts that cannot divide, the cytostatic Gl-phase

arrest of cell proliferation due to interaction of polyamine
oxidase and substrate29 should not itself result in damage to the
placenta. Although polyamine oxidase is probably synthesised
in the placenta or decidua" and found in maternal serum,
interestingly, fetal cord sera showed no polyamine oxidase
activity.'7 Malfunction of the interaction of polyamine oxidase
and substrate, or indeed of diamine oxidase and substrate, might
be a factor in the symptomatology or aetiology of clinically
important disorders of pregnancy (for example, pre-eclampsia
and threatening or spontaneous abortion).'5 34 A possible
inhibitor of "amine oxidase" in pregnancy sera35 might also be
implicated.
We wish to emphasise, however, that the polyamine oxidase

activity found in peripheral maternal serum might well be
insufficient to cause widespread suppression of lymphoprolifera-
tion, which accords with the general belief that there is no
substantial reduction at least in non-specific maternal immuno-
reactivity due to pregnancy.

This study was supported by a grant to GI from the Wellcome
Trust.
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Idiopathic carpal tunnel syndrome caused by carpal stenosis

S DEKEL, T PAPAIOANNOU, G RUSHWORTH, R COATES

Summary and conclusions

Computed tomography was used to measure the cross-
sectional area of the carpal canals in normal controls of
both sexes and in women with idiopathic carpal tunnel
syndrome. The women controls had significantly smaller
carpal canals than the men controls both proximally
and distally. In the patients both the proximal and distal
cross-sectional areas were significantly reduced com-
pared with the women controls. The measurements
showed that carpal canal stenosis is associated with
idiopathic carpal tunnel syndrome, narrowing of
the canal is bilateral in patients who have unilateral
symptoms, and narrowing is greater in the proximal
carpal canal. There was no correlation between age and
the size of the canal.
The difference in the size of the carpal canal between

normal men and women might explain the tendency of
women to develop carpal tunnel syndrome. The lack of
correlation between age and the size of the canal suggests
that stenosis of the carpal canal is inherited rather than
acquired. Symptoms arise only later in life, when
degenerative changes in the content or the walls of the
carpal canal compete with the median nerve for space
and its function becomes impaired by compression.
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Introduction

The carpal tunnel syndrome is the most common peripheral
nerve lesion and may be produced by several different conditions.
In general, any pathological process that reduces the cross-
sectional area of the carpal canal or swells its contents will
compress the median nerve and produce the clinical manifesta-
tions of the syndrome. The carpal tunnel syndrome is well
documented after bone fractures near the wrist,' dislocation of
the carpal bones,2 and soft-tissue tumours.3 In about half of the
patients with the condition, however, the cause cannot be deter-
mined. Such patients with idiopathic carpal tunnel syndrome are
often women approaching the menopause.' It has been sugges-
ted5 that the idiopathic carpal tunnel syndrome is the result of
anatomical narrowing of the carpal canal in women combined
with oedema.
The aim of our study was to use computed tomography to

measure the transverse dimensions of the carpal canal in
patients with idiopathic carpal tunnel syndrome and in normal
men and women, and to compare the results in the three
groups.

Methods

The normal subjects comprised 19 women (mean age 39) and 14
men (mean age 42). We also studied 26 women with idiopathic carpal
tunnel syndrome, in whom the diagnosis was based on the history and
results of clinical examination and of electrophysiological studies on
the median, ulnar, and radial nerves of the hands (details of these
measurements will be reported separately).

Altogether we studied 42 hands: 16 patients had the syndrome in
both hands and 10 in only one. Patients who might have one of the
recognised diseases associated with carpal tunnel syndrome were
excluded. The following complaints were associated with the con-
dition: nocturnal pain (40 hands), paraesthesiae (40), pain in the hand
(24), clumsiness (23), and pain in the forearm (21). The syndrome was

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.280.6227.1295 on 31 M
ay 1980. D

ow
nloaded from

 

http://www.bmj.com/

