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TABLE II.-Corrected Aberrations per 100 Cells

Experiment No. Vessel 1. Vessel 1. Vessel 2.
1 hour 2 hours 2 hours

1 .40 62
2 24
3 32 14

4 .18 14
5 .20 16
6 .18 _
7 .19 15

CONCLUSION

These experiments were designed to determine whether
any chromosome damage might be caused by a clinical ultra-
sonic apparatus and in particular by ultrasonic fetal heart
detectors. Ultrasonic fetal heart detectors are normally used
only for a few minutes at a time, but to discover any possible
chromosome damage which might arise from prolonged
exposure it was decided to treat the white blood cell cultures
for either one hour or two hours. In the experimental system
the loss of energy in the ultrasonic beam during transmission
was shown to not exceed 10%. Only half of the area of the
ultrasonic head in contact with the treatment vessel emitted
ultrasound (the other half being the detector or receiver).
Hence probably only some of the white blood cells were
exposed to the direct beam of ultrasound. If all the white
blood cells in the experimental vessels had been fully
exposed, probably the percentage of cells showing

chromosome damage would have been considerably higher
than that found in the present experiments.
That damaged chromosomes were found in these conditions,

where white blood cells were exposed to ultrasound for a
prolonged time in an in-vitro system, does not necessarily
mean that chromosomal damage is produced in the ordinary
use of ultrasonic fetal heart detectors. Possibly there is a
threshold of intensity or exposure time below which damage
does not occur. On the other hand possibly lower intensities
or shorter times of exposure may result in lesser degrees of
chromosomal damage or produce mutations which cannot be
detected by light microscopy or other means. Such mutations
produced in the fetus, or in the fetal gonads, or in maternal
ovaries might not become evident for many years. More
knowledge is needed before it is possible to assess the pos-
sible risk of chromosomal damage from ultrasound in clinical
use. It would nevertheless appear that under the experimental
conditions described exposure to ultrasound does produce
appreciable damage to human chromosomes.
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Medical Memoranda

L-Dopa Treatment Failure:
Explanation and Correction

British MedicalJournal, 1970, 4, 93-94

The efficacy of L-3, 4,dihydroxyphenylalanine (L-dopa) in
most patients with Parkinson's disease has been documented
repeatedly (Calne et al., 1969; Cotzias et al., 1969; Mawdsley,
1970; Peaston and Bianchine, 1970a). Little is known, how-
ever, about the significant number of patients who do not
respond (20-30%). We have recently studied a Parkinsonian

patient refractory to L-dopa therapy who had a significant
abnormality in gastrointestinal absorption of the drug, which
responded to simple modification of the therapeutic regimen.

CASE REPORT
A 58-year-old man had a history of moderate rigidity, significant

bradykinesia, and slight upper extremity tremor for three years.
Progression of symptoms led to early retirement from janitorial
work.
On physical examination he walked slowly with short steps, a

forward posture, and without arm swing. He was very slow at but-
toning his shirt and in rising from a chair. His face was inexpress-
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ive and speech was minimally slurred. There was pronounced
rigidity of the upper extremities with minimal tremor. He was
started on 500 mg. of L-dopa daily and the oral dose was
increased to 3 g. in two weeks. No improvement was discernible
at this dosage for two months. Despite gradual increase to 5 g.
daily there was no clinical improvement at the end of four
months. He did not complain of nausea, light-headedness, or ner-
vousness.
Absorption Studies.- Gastrointestinal absorption of L-dopa was

studied as previously described (Rivera-Calimlim et al., 1970a). After
an overnight fast, 500 mg. of L-[14C]-dopa (25 ,iCi) and 1 g.
of polyethylene glycol, a nonabsorbable marker, were administered
orally. Timed samples of blood, urine, and gastric juice were
collected and assayed for L-dopa by column chromatography and
fluorometry. Calculated gastric emptying was based on the disap-
pearance of polyethylene glycol from gastric juice (Malawer and
Powell, 1967).

Basal gastric juice pH was 1.2 and gastric emptying time was
seven hours. Five Parkinsonian patients previously studied had a
mean gastric emptying time of three and a half hours. His serum
radioactivity curve and that of these other patients is shown in
Fig. 1. Fractionation of the gastric juice by the ion-exchange
method of Bartholini and Pletscher (1968) modified by Peaston
and Bianchine (1970b) showed significant amounts of dopa
metabolites, including phenylcarboxylic acids, methoxydopa,
catecholamines, and dopamine (Fig. 2).
He was given 25 gCi of L-[14C]-dopa, 500 mg. in 200-ml. solu-

tion, by duodenal infusion. Resultant plasma concentration com-
pared with that after oral administration is shown in Fig. 3. Fif-
teen minutes after this infusion he became flushed and
complained of nausea and dizziness. Blood pressure increased
from 120/78 to 200/100 and pulse rate from 70 to 120 beats per
minute. Gastric absorption studies were repeated after one oral
dose of a 15-ml. suspension of magnesium and aluminium hydrox-
ides (Maalox). Gastric pH was 3.5 to 4 5 during the study and
gastric emptying was complete at one hour. The plasma L-dopa
concentration during this study is also shown in Fig. 3.
A regimen of antacid taken 30 minutes before each dose of L-

dopa in this patient has resulted in objective and subjective
improvement. He has returned to full employment on a dose of 3g.
per day.

DISCUSSION
Prolongation of gastric emptying time may slow the rate of

absorption of L-dopa. We have recently demonstrated the
capacity of animal and human stomachs to metabolize L-dopa
in vitro (Rivera-Calimlim et al., 1970b). Prolonged contact
with gastric mucosa may lead to degradation of L-dopa by
this mechanism as well as by delaying the brisk duodenal
absorption indicated by the infusion study.
The clinical improvement in this patient is apparently due

to alkalinization of the gastric juice and correlates well with
the higher serum L-dopa level attained during such treatment.
Alkalini7ation may be a simple way to enhance L-dopa effect
in certain patients who are either relative or absolute treat-
ment failures, until such time as satisfactory decarboxylase
inhibitors become available to decrease extracerebral metabo-
lism of L-dopa.
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Placental Transfer of an IgG Paraprotein
Associated with

Prolonged Immunosuppression
British MedicalJournal, 1970, 4, 94-95

During a screening survey of newly-born infants for urinary
tract infection 8 out of 600 infants investigated were found to
have a significant bacteriuria (Littlewood, Kite, and Kite,
1969). Plasma protein electrophoresis was carried out as part of
the survey on all the infected infants, and in one of them, a
boy aged 6 days, a deficiency of normal IgG associated with
the presence of an IgG type K paraprotein was found. The
plasma of the mother was therefore investigated and a pre-
viously unsuspected asymptomatic paraproteinaemia was
discovered.

CASE REPORT
The mother, aged 35 years, had been in good health and had

no symptoms. She had had normal deliveries 16 and 11 years
before the present delivery, a stillbirth after antepartum hae-
morrhage due to placenta praevia 13 years earlier, and a normal
infant delivered by caesarean section after an antepartum hae-
morrhage six years earlier. The present pregnancy was uncom-
plicated and delivery at 39 weeks was spontaneous and by the
vertex.
The infant was a male weighing 3,630 g. Moderate asphyxia

responded rapidly to simple resuscitation. On the sixth day a
urine specimen taken as part of the screening survey showed evi-
dence of a urinary tract infection.

Infant.-The midstream urine specimen was cloudy and con-
tained a trace of protein, 2,600 white cells/cu.mm., and more
than one million Escherichia coli per ml. Two further urine speci-
mens on the sixth and seventh days before treatment was started
contained 8,000 and 4,000 white cells/cu.mm. respectively, with
more than one million E. coli per ml. in each of them. Haemo-
globin 18-1 g./100 ml. White blood cells 13,200/cu.mm. Blood urea
70 mg./100 ml. Blood culture negative. An intravenous pyelogram
on the 12th day of life was normal. Serum protein electrophoresis
on cellulose acetate membrane showed a narrow intensely staining
band of intermediate y mobility, with pronounced deficiency of
normal -y-globulin (see Fig.). Immunoelectrophoresis showed that
the paraprotein was an IgG of type K.

Mother.-Serum protein electrophoresis showed a paraprotein
of mobility identical with that in the infant and a similar defi-
ciency of normal globulin. A faint band of f2 mobility was thought
to be IgM and IgA which had become visible because of the
reduced background of IgG (see Fig.). This paraprotein was also
an IgG of type K. Immunoglobulin concentrations are shown in
the Table. Urine contained no Bence Jones protein by the method
of Putnam, Easley, Lynn, Ritchie, and Phelps (1959), and no para-
protein was seen on electrophoresis of the urine after concentration.

Immunoglobulin Concentration (mg./100 ml.)

IgG IgA IgM

Mother 17 days postpartum 3,100 (710-1,540) 100 (60-490) 100 (42-261)
,, 2 years ,, 3,500 (710-1,540) 80 (60-490) 30 (42-261)

Infant 17 days ,, 900 (600-1,080) <10 ( <10) 25 (20-65)
,,39 ,, ,, 300 (280-880) <10 (<25) 25 (20-60)
,,95 ,, ,, 300 (120-850) <10 (<50) 25 (20-110)
,, 2 years ,, .. 310 (490-1,390) 35 (24-164) 25 (36-200)

Normal range (mean ± 2 standard deviations) for age for each immunoglobulin is
given in parentheses and is derived from the data of Allanamith, McClellan, Butter-
worth, and Maloney (1968).

 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.4.5727.93 on 10 O
ctober 1970. D

ow
nloaded from

 

http://www.bmj.com/

