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The appearance of 57Co-BI 2-TC II complex in plasma was
accompanied by the appearance of free 57Co-B,2 in plasma, which
reached a peak about two hours after that of 5'7Co-B,, TC II (fig 1).
This was presumably due to exchange between free B1, and 57Co-B,2-
TC II complex that had been cleared by the liver and other tissues
with recirculation of the hitherto bound 57Co-B,2. There was also a
small rise in 5'7Co-B,2 attached to the R binders (TC I and III). This
peaked one to two hours later than the TC II-BI2, showed half the
activity of free 5Co-B,2, and ran parallel to it. It may have been
related to the exit of 57Co-B,2 from tissues.

Discussion

These studies have clarified our understanding of events in the
Schilling test, which is the most widely used method of assessing
B,, absorption. They also suggest that during B12 absorption the
carrier protein, TC II, arises in the gut itself. Other workers
who have tried to analyse the events in B12 absorption in man
have used an oral dose of B12 alone and followed its attachment
to plasma binders. Hall' found that 95", of absorbed B12 was
attached to TC II, although in this case very little free non-TC
II binder was available. England et al found that the absorbed
B1 2was attached to all three plasma B1 2binders. The attachment
to the R binders may have arisen because of recirculation of the
absorbed B12 once the TC II-B12 complex had reached the liver.

The more elaborate approach we used seems to provide a more
decisive answer because the flushing dose, by saturating all the
serum B12 binders and leaving an excess of free circulating B12,
makes the free binders circulating before the saturating dose
ineligible to participate in transport of the newly absorbed B,,.

It would seem that the absorbed B12 during the Schilling test
enters plasma only as a B12-TC II complex. This has a half life
of about five minutes in plasma,4 since it is rapidly removed by
the liver and possibly by other organs. The B12 newly deposited
in the liver and other tissues may then exchange with B12 from
the flushing dose. The exchanged B12 reappears in plasma in the
free state and may be excreted into the urine.
Whether the delay in transport of B12 across the ileal cell is

due to degradation of intrinsic factor, mitochondrial localisation,5
or to delay in TC II synthesis remains to be studied.
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SHORT REPORTS

Bone marrow aspiration for
chromosome analysis in newborn

Shaw' and Smithies and Valman' reported two infants with Down's
syndrome complicated by duodenal obstruction where the diagnosis
was confirmed by chromosome analysis of bone marrow cultures
within eight and five hours, respectively. This prompted us to evaluate
this technique in the management of selected infants born with sus-
pected chromosome abnormalities.

Patients, methods, and results

During the period October 1974 to June 1977 chromosome analysis was
performed on bone marrow aspirates from 14 newborn infants with
congenital malformations (table). There were no complications from this
procedure. The aspirate was unsatisfactory in case 6 as a result of haemodilu-

tion. The group constituted 10% of the 139 neonatal cytogenetic referrals
from an estimated population of 15 158 live births during the same period.
Bone marrow (one drop to 0-2 ml) was obtained from the iliac crest using a

Gimsome medullary needle. It was placed immediately in a heparinised
tube containing tissue culture medium (Wellcome 199) plus 10% calf serum
(Tissue Culture Services). In the laboratory it was diluted into four tubes
containing 4 ,Ag/ml demecolcine. One of these was harvested after 10 min
incubation followed by suspension in fresh 0-075 M KC1 for 18 min with one
fixation using 3: 1 methanol-glacial acetic acid. Air-dried chromosome
preparations, temporarily stained with a drop of lactopropionic orcein, were
selected, and a photographic print provided by a Polaroid camera attachment
facilitated karyotypic confirmation of the diagnosis. If necessary, the re-
maining cultures were harvested sequentially until a result was available,
usually 1-4 hours from receiving the specimen.

Eight infants (57%) tested by bone marrow analysis had a chromosome
abnormality compared with 20 (16%) of the remaining 125 infants where an
analysis was performed on peripheral blood. The difference reflects the
strong suspicion of chromosome abnormality in the former group. In no
case was the result ambiguous, although the reciprocal translocation in case 7
was conclusively resolved only by banding.

Referrals for urgent bone marrow cytogenetic diagnosis

Marrow
confirms (C)

Age at Satisfactory or
Case marrow marrow refutes (R) Karyotype Clinical problem requiring urgent chromosome analysis
No aspiration specimen suspected

(hours) chromosome
abnormality

1 13 Yes C 47, XX + 18 Prominent occiput, overlapping fingers, short hallux, ptosis; ?trisomy 18*
2 14 days Yes R 46, XX Gastroschisis; ?chromosome abnormality*
3 30 Yes C 47, XX d 21 Down's syndrome with duodenal atresia*
4 2 Yes R 46, XY Potter's syndrome; ?chromosome abnormality*
5 6 Yes C 69, XXX Flat nose, low set ears, syndactyly, large head, severe rhesus incompatibility*
6 16 No 46, XY Birth asphyxia, seizures, low set ears, epicanthic folds
7 19 Yes C 47, XY + 21 Down's syndrome with ambiguous genitalia

t(1;13) (q23;q22)
8 36 Yes R 46, XY Asphyxia, odd facies, low set ears, single palmar crease; ?Down's syndrome
9 2 days Yes C 46, XY, -21, Down's syndrome

+t dic(21;21) (pll;pll)
10 6 Yes C 47, XX + 21 Down's syndrome
11 7 Yes R 46, XY Asphyxia, laryngeal web, imperforate anus, ambiguous genitalia, abnormal

hands*t
12 24 Yes C 47, XY 21 Down's syndrome
13 24 Yes C 47, XX 18 Multiple abnormalities; ?trisomy 18*
14 9 Yes R 46, XY Cleft palate, abnormal hands, congenital heart disease; ?trisomy 13*

*Died.
tConfirmed at necropsy as a case of the Vater syndrome.3
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Comment

Apart from its use in the diagnosis of some forms of leukaemia and
in following the progression of malignant diseases4 bone marrow is
largely ignored by cytogeneticists today. Using the above method, we
obtained well-spread metaphases. The use of a Polaroid camera
attachment meant that the diagnosis could be confirmed within
minutes. The object was to offer only a classical orcein diagnosis.
Banding can be performed on bone marrow metaphases but this takes
longer.
The availability of rapid chromosome analysis was particularly

helpful in the following two cases. With the indications for an early
exchange transfusion in case 5 knowledge that the infant was triploid,
invariably a lethal condition, justified no medical intervention. The
infant died aged 17 h. In case 2 the confirmation of Down's syndrome
by rapid chromosome analysis helped during the discussions with the
parents on operation for the duodenal atresia. In this case, as in two
other reports,' 2 a decision was made not to operate and the baby
died at 3 days.

Patients 7, 9, 10, and 12 had Down's syndrome where a confident
diagnosis could not be made clinically. When the diagnosis is in doubt,
particularly when the uncertainty of Down's syndrome is causing the
parents appreciable anxiety, a bone marrow aspiration is indicated.
Where the features of an uncomplicated case of Down's syndrome are
sufficiently obvious for confident diagnosis, full discussion with the
parents need not await the results of the chromosome analysis, usually
available by 52 hours after peripheral blood culture.
Thus we have found rapid cytogenetic diagnosis on marrow

aspirate of selected infants valuable in both the immediate manage-
ment of the patient and the support of the parents. It is important
to set strict criteria for its use as the technique is time consuming
and necessitates the attendance of staff outside usual laboratory
hours.

We thank Dr George Russell for his interest in the initiation of this study,
Professor A G M Campbell for reviewing the manuscript, and those members
of the cytogenetics laboratory who were concerned with the work.
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Ventilatory function in
Parkinson's disease

It is not easy to measure the response to treatment in Parkinson's
disease because of the difficulty in eliminating a subjective element
from the appraisal of voluntary movements, rigidity, or manipulative
tasks. The need for a simple, objective test to follow improvement
during treatment led us to consider ventilatory function tests. Some
87 % of patients with the disease have impaired ventilatory function,'
which appears to relate to the severity of the disease' rather than to
underlying lung disease.3

Methods and results

Twelve patients (seven men and five women), diagnosed by two of the
authors, agreed to serial measurement of ventilatory function over three
weeks. Their age was 74-91 (mean 82), and, despite partial or severe dis-
ablement (ten were unable to walk without help), they were alert and
co-operative, and had no evidence of other neurological disease or lung
disease. They were treated with a preparation of levodopa and benserazide
(Madopar), and were familiarised with the tests before any formal recordings
were made. Forced expiratory volume (FEV,), forced vital capacity (FVC),
and peak expiratory flow rate (PEFR) were measured by a Vitalograph and

a Wright peak flow meter. Treatment was supervised by clinical appraisal of
response by a doctor who did not know the results of pulmonary function
tests. Seven other patients, aged 64-83, showing no evidence of Parkinson's
disease, agreed to act as a control group by having serial ventilatory function
tests for a similar period.

In two of the treated cases the initial peak expiratory flow rate was un-
recordable; although they showed a significant improvement, they were
excluded from statistical analysis. Nine of the remaining ten patients showed
an improvement in FEV1, FVC, and PEFR after one week's treatment and a
smaller but still significant improvement occurred in the second week,
corresponding with an independent appraisal of clinical improvement on
levodopa treatment. Four patients continued ventilatory function tests for
longer, and each showed a consistent improvement of lesser degree. The
patient who did not respond to the treatment by lung function tests, showed
no clinical improvement either. This failure of response was evident from the
ventilatory function tests after one week. In contrast to the response of the
patients, the controls showed no significant change in FEV,, FVC, or
PEFR over the three weeks.

Comment

Very little is known about ventilatory function in old people, as it is
difficult to be certain that they are free from lung disease and that they
are producing a maximum ventilatory effort. FEV, FVC, and PEFR
were higher in controls than patients but lower than expected.
Within one week of starting treatment the patients' values improved
commensurate with the degree of clinical improvement while the
control group's values remained unchanged (figure). Old people
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Serial results of FEVI, FVC, FEV1/FVC °,,, and PEFR
before and during two weeks' treatment in patients with
Parkinson's disease (closed circles) and in control subjects
(open circles). The vertical bars represent SE of mean.

need encouragement to produce a maximum ventilatory effort and
they seemed to find the Wright peak flow meter easier to use than a
spirometer. Changes in PEFR paralleled those in FEV and FVC but
produced better separation of individual values on serial measurement.
Thus serial measurement of PEFR provides a simple, objective
method of monitoring the effects of treatment of Parkinson's disease
during the early stages when the results of other clinical tests are
more difficult to assess.
The ventilatory defect in Parkinson's disease appears to be due to

rigidity and weakness of respiratory muscles which are ameliorated by
treatment in the same way as those of skeletal muscles elsewhere.
While our methods cannot rule out central depression of respiration
as a mechanism, there is no evidence elsewhere to support this
concept, while there is abundant support for rigidity in skeletal
muscle. The results of other studies have suggested that airways
obstruction may be present in Parkinson's disease2 due to increased
parasympathetic tone, but the constancy of FEVI/FVC % throughout
our treatment fails to support that concept. A diminished elastic
recoil of the lung due to aging probably accounts for the low FEV,/
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