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SHORT REPORTS

Rotavirus neutralisation by
human milk

There has been considerable publicity recently about the benefits
of breast-feeding in giving protection from infection. We have
investigated the effect of mother's serum and breast milk, taken
daily for five days after birth, on rotavirus infection of cells in vitro.

Materials, methods, and results

Milk and blood samples were taken by staff at Birmingham Maternity
Hospital and at Marston Green Maternity Hospital, Birmingham. Milks
were clarified by centrifugation, and milks and sera were heated at 56'C for
30 minutes to inactivate complement.
Human rotavirus was obtained from the faeces of children with acute

diarrhoea admitted to East Birmingham Hospital. The neutralisation test
was carried out as previously described.1 2 Human rotavirus infects but fails
to replicate in LLC MK2 cells and the infected cells can be detected by an
indirect immunofluorescent technique. The neutralisation titre of a milk or
serum was the dilution that gave a 500b or greater reduction of fluorescent
foci compared with the control. The specific rotavirus fluorescent antibody
titres of sera and milks were determined by their reaction with rabbit rotavirus
infected LLC MK2 cells2 in an indirect immunofluorescent test.
The rotavirus neutralising titres of the randomly picked mothers' sera

varied from 1/10 to 1/640 (see table). Most of the first milk samples had a
neutralising titre close to that of the mother's serum, but this fell rapidly
in the puerperium so that, by the fifth day, only the two mothers with the
highest serum neutralising titres had milk titres of 1/5 or greater.

All the sera and milks were tested by indirect immunofluorescence for
specific reaction with rotavirus infected cells. Specific fluorescence was given
by all the sera and the early milks, but the titres were always less than the
rotavirus neutralising titres (see table). Four- and five-day milk samples gave
no reaction, but it was not possible to test them undiluted because of non-
specific fluorescence.
The milk samples that did not neutralise human rotavirus at 1/5 dilution

were tested undiluted; the virus was completely inactivated. The same result
was obtained with these milks and lamb rotavirus. A high-speed aqueous
supernatant of undiluted pasteurised cows' milk and an antibody-free
glycoprotein prepared from cows' milk inactivated human rotavirus com-
pletely.

Comment

We have shown by neutralisation and immunofluorescent tests that
human milk in the early puerperium contains rotavirus antibodies
that decline to undetectable levels by five days after birth.

Fifth-day undiluted milks inactivated human rotavirus, but it was
not possible to tell whether this was due to specific antibody. As they
also inactivated lamb rotavirus, however, and human rotavirus was
inactivated by cows' milk and its phenol-extracted glycoprotein, we
suggest it may be due to a non-specific antiviral milk factor.

Rotavirus infection in the first few days of life is frequent and
largely asymptomatic, even in breast-fed babies,5 at the time when
there is a large amount of specific rotavirus antibody in the milk.
The fact that undiluted human or cows' milk also inactivates human
rotavirus, however, may be an important consideration in the current
baby feeding discussions.
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Response of metastatic breast
cancer to combination
chemotherapy according to site
Despite the clear efficacy of combination chemotherapy in producing
tumour regression in some patients with metastatic breast cancer, its
precise role in the overall management of this condition remains
controversial. Our experience with two chemotherapy regimens leads
us to believe that the major site of symptomatic disease should be the
most important factor determining the choice of systemic therapy.
We briefly present the evidence for this view below.

Patients, methods, and results

The two regimens were as follows: (1) vincristine 1*5-2*0 mg and
doxorubicin (Adriamycin) 40-100 mg intravenously on days 1 and 8;
prednisolone 20 mg by mouth daily on days 1 to 14 of a 28-day cycle
(VDP); or (2) methotrexate 30-50 mg, 5-fluorouracil 500-1000 mg intra-
venously on days 1 and 8 with cyclophosphamide 100 mg and prednis-

Milk and rotavirus antibodies

Milk (days after delivery)

Case No Test Serum 1 2 3 4 5 6 7 8

1 NT 640 320 320 80-160 20-40 20 20
FA 160 320 10 20 5 <5 <5

2 NT 160 5* 80 20 5 5 <5
FA 40 <5 20 10 <5 <5 <5

3 NT 160 > 320 80 20
FA 40 20 10 5

4 NT 80 160 80 20 5
FA <10 <10 <10 <5 <5

5* NT 80 40 5 <5 <5
FA 10 <5 <5 <5

6 NT 40 10 5 5 5 <5 <5
FA 5 <5 <5 <5 <5 <5 <5

7 NT 40 20 5 5 5
FA 20 5. <5 <5 <5

8 NT 20 40 40 10 5
FA 10 40 20 10 5

9 NT 10 5 5 5 <5 <5
FA 20 <5 <5 <5 <5 <5

10 NT 10 10 5 5 <5 <5
FA 10 5 <5 <5 <5 <5

NT = Neutralisation test. The number is the reciprocal of the serum dilution causing 50%0* reduction in the fluorescent foci compared with the control.
FA= Fluorescent antibody. The number is the reciprocal of the greatest serum dilution showing fluorescence with rotavirus infected cells.
*This sample was very watery.
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