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(With 1 Figure in the Text)

Group A haemolytic streptococcal upper respiratory infections occur most com-
monly in school-age children (Collins, 1929; Wannamaker, 1954). This group shows
also a high incidence of raised antistreptolysin-0 (A.S.O.) titres (Mote & Jones,
1941). It might be expected that the families, and particularly the mothers of such
children would, therefore, be exposed to more streptococcal infections than famines
and mothers with young children not yet at school, or than women without children
as Hewitt & Stewart (1952) have surmised. If such exposure resulted in infec-
tion of the mother, any increase in her serum A.s.o. titre present during a preg-
nancy should appear in the umbilical cord blood at delivery, since A.S.O. passes the
placenta (Vahlquist, Lagncrantz & Nordbring, 1950).

In the work reported here we have determined A.s.o. titres of cord-blood
specimens taken at delivery of primiparae, and of multiparae with children either
of school age or below it. We have also related the distribution of A.S.O. levels to
the social class of the father, as suggested by the work of Holmes & Rubbo (1953).

MATERIALS AND METHODS

(1) Cord blood was obtained from 480 unselected deliveries in hospital at two
centres, Hammersmith Hospital and Taplow, during the period May 1955 to
May 1956. The serum was separated as soon as possible, stored at 4° C, and tested
within 1 week.

(2) Details were obtained from the mother regarding her other children's school
status, and the father's occupation, as an indication of social class (Registrar-
General's classification).

(3) Blood samples were obtained from twenty-five mothers at their 36-week
ante-natal examination, and cord bloods were obtained from these same cases at
the time of delivery, approximately 4 weeks later. These paired samples were used
to test the relationship between maternal blood and cord-blood antistreptolysin-0
levels.

(4) Antistreptolysin-0 determinations were carried out at the two centres
by a technique modified from that previously described (Johnson, 1955). The
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reciprocals of the dilutions of serum used were 25, 50, 75, 100, 200, 300, 400. A
stable antistreptolysin globulin of known strength was used to standardize the
titration at both centres.

RESULTS

(1) A.S.O. levels in maternal blood and in cord blood

Fig. 1 shows that the A.S.O. titre of cord blood was usually somewhat higher
than the titre of ante-natal blood taken from the mother about 4 weeks before
delivery. The mean ratio of the two was approximately 1-6.
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Fig. 1. Scatter diagram showing relationship of A.S.O. levels
in twenty-five pairs of maternal and cord-blood samples.

(2) A.S.O. levels at the two centres

A comparison of A.S.O. levels in cord bloods from the two hospital centres is
shown in Table 1. The distribution of levels is not significantly different at the two
centres, except for low values of 25 units/ml, or less; in this range the Taplow

Table 1. Comparison of A.S.O. levels in cord bloods from the two centres

A.S.O. values
= (u./ml.)
25 or less

50 \
75/100\

150/
200 and over

Totals

Taplow
59(27%)

J } 62 (28%)

2gJ75(34%)

25(11%)
221

Hammersmith
35(14%)

^ 8 8 ( 3 4 % )

3638}l01(39o/o)

35(13%)
259 = 480

frequency (27 %) was nearly twice that of Hammersmith (14%). Such a difference
might be expected between a relatively rural district (Taplow) and an intensely
urban one (Hammersmith).

18 Hyg. 55, 2
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(3) A.S.O. levels in the three parity groups

The distribution of A.S.O. values in the whole investigation is given in Table 2,
which shows the frequency of each value in both hospitals and in each parity
group. Contrary to expectation, no significant differences in distribution between
the three groups were found. The cord bloods from multiparae with school-age
children showed rather fewer high values than those of the other groups.

Table 2. The distribution of antistreptolysin-0 levels among cord bloods from
primiparae and multiparae delivered at two hospitals in different areas

Cord bloods from primiparae
Cord bloods from multiparae

with children under school age
Cord bloods from multiparae
with children of school age

A.S.O.

(u./ml.)

25
50
75

100
150
200
300

Taplow

Sum-
mer

11
8
6

15
7
2
0

Winter

15
14
4

14
4
6
3

Hammersmith
K

t

Sum-
mer

2
4

15
12
4
1
1

Winter

11
7
6

13
9
6
4

i

Taplow
A

f

Sum-
mer

6
2
5
6
6
1
0

Winter

10
5
1
5
2
4
2

Hammersmith

Sum-
mer

5
1
9

11
9
4
2

Winter

17
10
13
13
8

10
2

Taplow
^ A.
r

Sum-
mer Winter

9
5
5
6
2
3
0

8
4
3
4
4
2
2

Hammersmith

Sum-
mer

0
1
9
7
1
1
1

Winter

0
6
7

12
2
2
1

49 60 39 56 26 29 41 73 30 27 20 30

Totals 109 95 55 114 57 50

Summer = May-September 1955 inclusive. Winter = October 1955-April 1956 inclusive.

(4) Seasonal differences

Table 2 includes a comparison of cord-blood A.S.O. levels in 'summer' (May-
September 1955) and in 'winter' (October 1955-April 1956). The analysis of these
seasonal differences is given in Table 3. While seasonal changes in titre were

Table 3. Distribution of titres of 200 or more in summer and winter
in the three parity groups

Titres <200
(u./ml.)

Titres 200 or
more (u./ml.)

Obs.
Exp.

Obs.
Exp.

Primiparae

Sum-
mer

84
78-1

4
9-9

A

Winter Total

97 181
102-9 181

19 23
131 23

X2 = 6-94
n-\
P=<0-02

Multiparae with
children under

school age
A

{ \

Sum-
mer Winter Total

60 84 144
57-1 86-9 144

7 18 25
9-9 151 25

X2=l-64
n = l
P = 0-20

Multiparae with
children of
school age

A

Sum-
mer Winter Total

45 50 95
44-4 50-6 95

5 7 12
5-6 6-4 12

Xs = 0-15
n = l
P = 0-70
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insignificant in the multiparous groups, values of 200 or more were significantly
more common in winter in the primiparae. A comparison of the ' summer' figures
with the January-April figures only gave similar results.

(5) A.S.O. levels and social class

The relationship between social class (based upon the Registrar-General's
classification of the father's occupation) and A.S.O. levels is shown in Table 4, which
indicates a tendency towards higher levels in the lower social classes. A x2 test
confirmed this dependence of antistreptolysin-0 level on social class (^2 = 22-6,
n= 12, P = less than 0-05).

Table 4. Distribution of antistreptolysin-0 levels between the
Registrar-General's social classes 1-5

Social class
A.S.O. level i * — —N

(u./ml.) 1 2 3 4 5 Totals
25 or less 8(42) 10(20) 58(20) 8(16) 7(15) 91
50/75 6(32) 24(48) 88(30) 14(28) 12(26) 144
100/150 4(21) 10(20) 112(37) 21(42) 22(48) 169
200 or more 1(5) 6(12) 39(13) 7(14) 5(11) 58

Totals 19 50 297 50 46 462*

* Eighteen mothers did not state the fathers' occupation. Percentage of each social class
shown in brackets.

DISCUSSION

Previous workers have shown that the A.S.O. level in cord blood is related to the
titre in the mother's blood. In some reports the titre of the two is about the same
(Wilson, Wheeler & Leask, 1934; Vahlquist et al. 1950). Others report that it is
sometimes higher in cord blood (Gordon & Janney, 1941; Rozansky & Bercovici,
1956) though seldom more than twice the mother's titre (Murray & Caiman, 1953).
Our results indicate that a slightly higher titre (about 1^ times the maternal level
at the 36th week of pregnancy) is normally found in cord blood.

On this basis, we were unable to demonstrate any difference in A.S.O. levels
between primiparae and multiparae, whether or not the latter had children at
school. This unexpected result may be due either to a low incidence of strepto-
coccal infections among the children whose mothers were investigated, or to an
increased resistance to streptococci on the part of the multiparous mothers. If
children of school age are responsible for an increase in the incidence of familial
infection, our failure to show it by the method employed might be due to a greater
resistance to streptococcal infection of multiparae. That pregnancy of itself does
not increase resistance to streptococcal infections is shown by the comparison of
summer and winter A.S.O. levels. In the primiparous group a significant increase
in streptococcal infections occurred in winter, as evidenced by the increased winter
frequency of higher A.S.O. levels (200 or more) which they showed.

The lack of seasonal variation in the multiparae of both groups may be explic-
able on similar grounds. Another relevant factor, however, is their decreased
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social mobility. Such mothers, with young children, are largely tied to the home,
and may, therefore, undergo minimal exposure to changes in the general strepto-
coccal environment.

This study also shows in general terms the dependence of A.S.O. levels in cord
bloods upon the social classes of the families from which the mothers were drawn.
In an investigation of school children in Melbourne, Holmes & Rubbo (1953) found
a throat-carrier rate for Streptococcus pyogenes which increased progressively as the
economic status of their families decreased. The incidence of rheumatic fever
showed a similar increase. However, Hammon, Sather & Hollinger (1950) in
a study of A.S.O. levels in children from poor and rich families respectively, found
that there was little difference by the age of 10 years, although a higher level was
achieved much earlier in the families at a lower economic level. Our findings
suggest that this economic difference occurs also in adults.

SUMMARY

1. The A.S.O. titre of cord blood is about \\ times that in the mother's blood
taken 4 weeks before delivery.

2. The distribution of A.S.O. levels in cord bloods from multiparae with children
at school is not significantly different from that in multiparae whose children are
under school age, or in primiparae.

3. Among these groups, only primiparae show a significantly increased A.S.O.

level in winter.
4. The distribution of A.S.O. levels among the five social classes defined by the

Registrar-General's occupation code showed a significant trend towards higher
levels in the lower social grades.
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S.R.N., S.C.M. at Taplow, and Professor J. C. McC. Browne, F.R.C.S., F.R.C.O.G.,
Dr W. Hayes, D.Sc, F.R.C.P.I. and Miss M. Tweedle, S.R.N., S.C.M. at
Hammersmith Hospital for their kind help.
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