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genuine acupuncture sessions may have been the result of an
order effect. This explanation, however, cannot be used to
explain any of the demonstrated superiority of genuine acupunc-
ture over pseudoacupuncture since these sessions were in
balanced order of presentation.
The conclusion must be that acupuncture may have analgesic

effects. This is consistent with the results of other research on
Western populations which has controlled for suggestion'9 and
with several recent studies on man and animals which implicate
neurophysiological mechanisms.' 20 21 The practical value of
acupuncture, however, still remains to be established.
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Dreaming, fenfluramine, and vitamin C
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Summary

The effect of increasing doses of fenfluramine on dream
patterns was studied in 20 patients receiving a reducing
diet with or without a controlled dietary intake ofvitamin
C daily. The dream pattern was unchanged in six patients
and dreams disappeared in another who normally
dreamed often. In 13 patients dreams increased in
frequency and intensity, and in five the dreams assumed
frightening proportions. There was a significant straight-
line relation between response and the size of the dose.
When placebo tablets were given to four patients their
dreams disappeared or assumed their pretreatment
normal pattern. Absence of vitamin C from the diet did
not significantly affect the dream pattern. That fen-
fluramine has dose-related cerebral effects should be
remembered in patients with a history of mental illness.

Introduction

Fenfluramine hydrochloride has an antiobesity and anorectic
action and has been successfully used to treat obesity.' 2 It
is chemically similar to amphetamine but lacks its central
stimulant effects.3 Several studies have shown that the cate-
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cholamines are intimately concerned in the sleep mechanism4-6
and that the anorectic action of fenfluramine depends on a
direct or indirect serotonin mechanism.7 Moreover, the anti-
obesity action of fenfluramine may be related to its specific
ascorbic acid releasing action,8 9 while dietary desaturation of
ascorbic acid potentiates the antiobesity action of fenfluramine
in man.'0 Administration of vitamin C 2000 mg/day produces
better nocturnal sleep and less sleeplessness in young adults
than placebo treatment." We investigated the effect of fen-
fluramine on the dream pattern of 20 patients who were receiving
a weight-reducing diet and either fenfluramine or placebo
tablets.

Subjects and methods

Eighteen women and two men participated. The investigation was
part of a larger trial in which the effect of ascorbic acid was examined
on the antiobesity action of fenfluramine."0 The patients were aged
14-63 years (mean 43 years). Each patient received a 4 18-MJ
(1000 kcal) reducing diet. Alternate patients received either a con-
trolled intake of 40 mg vitamin C daily, or a diet free of vitamin C.
All received fenfluramine in daily doses ranging from 20 to 80 mg/
day. The patients completed a daily chart of their weight, sleep and
dream pattern, and mood. They were asked to record the number
and nature of their dreams each morning on waking.

Placebo tablets were administered double blind to four of the
patients for four weeks from the 10th week of the investigation. Some
patients received tablets for as long as 17 weeks (see table).

Results

Of the 20 patients, five received other forms of drug treatment
consisting of ketoprufen, indomethacin, amitryptyline, or reserpine.
None of these patients experienced any change in the nature or
increase in the frequency of their dreams while receiving fenfluramine.
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Numlber and character of dreams recorded each week by 15 patients before and after increasing doses of fenfluramzine and placebo tablets. Number of patients taking
druig duirinig each 4-week period is indicated at head of column. Placebo tablets Zwere administercd fromi 10th to 14th week of investigation, which lasted up
to 1 7 w,.eeks for some patients

Dose of Fenfluramine (mg day)
Case
No Before treatment 20 40 60 80 Placebo

(n= 13) (n= 13) (n= 11) (n =9) (n =4) (n =4)

0, 0, 0 7, 2, 0 7, 7, 5, 5 7, 7, 7, 7 1, 0, 0
Very vivid Less vivid

2 1, 0, 1, 0 0, 0 7, 4, 0, 0 7, 5, 4, 2 4, 3, 2 0, 0, 0, 1
3 0, 0, 0, 0 7, 7, 7 7, 7, 7, 7 7, 7, 7, 7 7, 7, 7 0, 0, 0

Frightening Less frightening Very vivid Pleasant
4 0, 0, 0 7, 5 3, 3, 3, 3 3, 3

Nightmares Nightmares Nightmares
5 0,0,0,0 0,0 3, 3,3

Nightmares
6 0, 0, 0, 1 0, 0 1, 2, 1 1, 2, 2

Vivid Very vivid
7 0,0,0 2,2,2 4,3,2

Frightening Frightening
8 0, 0, 0, 0 0, 1, 0 0, 0, 0 2, 3, 3

9

10

11
12

13

14
15

1, 0, 0, 0

0, 0, 1, 0

0, 0, 0
0, 0, 0

0, 0, 0

2, 2, 3, 3
0, 0, 0, 0

0, 0, 0

0, 0, 0

0, 0
3, 0, 0, 0

Very vivid
3, 3

Vivid, pleasant
0, 0, 0, 0
0, 0, 0, 0

0, 0, 0, 0

0, 0, 0, 0

3, 1

0, 0, 0, 0
0, 0, 0, 0

Pleasant, vivid
7, 7, 7, 7

Pleasant, vivid
0, 0, 7, 3

Nightmares, vivid
3, 2

7, 7, 7, 7

7 0, 0, 0, 1

0, 0, 0, 0

0, 0, 0, 0
0, 0, 0, 0

Two other patients (cases 14 and 15) received no other drugs. One
of them did not dream before or after receiving fenfluramine and the
other stopped dreaming while on fenfluramine (see table).
None of the remaining 13 patients received any drugs other than

fenfluramine or vitamin C. These 13 patients experienced a change
in the pattern of their dreaming as the dose of fenfluramine was
increased.

Seven of them received a controlled intake of 40 mg vitamin C
daily, and six received no vitamin C in their 4 18-MJ diet. There was
no significant difference in the dream pattern between these two
groups. Seven reported an increase in dream frequency with the
smallest dose of fenfluramine (20 mg). Eight of the 11 who received
40 mg fenfluramine daily complained of increased frequency and
intensity of dreams. The nine patients to whom 60 mg was adminis-
tered experienced a pronounced change in their pattern of dreaming.
Fenfluramine 80 mg,!day was given to four patients all of whom repor-
ted frequent dreaming. Three of them were dreaming every night
(see table).

Five patients complained that their dreams were terrifying. Three
described them as nightmares. The dreams were concerned with
day-to-day frightening events seen in great detail. Two had pleasant
dreams and one noted a change in quality of dreams from frightening
to pleasant as the dose of fenfluramine was increased. All commented
that their dreams were very vivid. One experienced such severe
nightmares that it became necessary to stop fenfluramine. Five
maintained that they slept better, and four of the 13 patients com-
plained of day-time sleepiness while receiving fenfluramine.

Placebo tablets were administered to four patients in place of the
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Regression line showing response in dreams per week

against dose of fenfluramine administered to 13
subjects.

fenfluramine for four weeks. After two nights their dreaming habits
returned to the pretreatment pattern in that dreams became much
less frequent and vivid. This change was maintained throughout the
placebo period. When fenfluramine was resumed at the end of four
weeks the dreams rapidly resumed their former frequency and
intensity under the influence of the drug (see table).
The responses to each dose- of fenfluramine were analysed on the

IBM 360/44 computer. A regression line was obtained showing
response in dream nights per week against the dose of fenfluramine
administered in mg day (see figure). The data were transformed by
arcuate transformation to stabilise variance, and an F test performed
on the regression, showed that it was highly significant (P < 0 0001).
There was no statistical evidence of deviation from a straight line
relation, and the intercept of the line was not significantly different
from zero. The apparent lack of fit of the regression line to the raw
data may have been due partly to the deviation of the data from a
symmetrical distribution at some dose levels.

Discussion

Alvil' has reported that an evening dose of fenfluramine led
to complaints of nightmares on several succeeding nights, and
Hooper1 described vivid dreams in one out of 46 patients. A
similar change occurs in sleep patterns with the related drug
780SE,14 and Oswald15 reported the brief occurrence of dreams
after sudden withdrawal of fenfluramine. In our four patients
dreaming did not increase when they were suddenly transferred
to placebo treatment. The low-intensity pretreatment dream
pattern was resumed 48 hours after stopping fenfluramine.
This corresponds with the metabolic and excretory pattern of
fenfluramine, all the drug having been eliminated from the
body within 48-72 hours after administration of a single dose
of 60 mg.'16 In one patient the normal high intensity pattern
was inhibited after administration of fenfluramine.
The fenfluramine-induced changes in dream pattern occurred

in 650, (13) of our patients. The occurrence of a significant
dose-response relation between fenfluramine and dream fre-
quency has not been reported, although a similar relation has
been described after pentazocine.'7 Since fenfluramine did not
affect 35°O of the patients other factors in addition to dosage of
fenfluramine may influence the onset and intensity of dreaming.
Four of the patients complained of daytime sleepiness corres-
ponding to the observation of daytime sleepiness in four out of
30 patients by Spence and Medine.1 The duration of rapid-eye
movement (REM), dreaming, sleep is diminished when patients
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receive 80 mg fenfluramine daily. It is associated with an
increase in intrasleep restlessness, during which more frequent
spontaneous shifts to stage 1 sleep occur.'9 Patients may be more
conscious of their dreams during the periods of intrasleep
restlessness. Phenothiazines, monoamine oxidase inhibitors,
tricyclic antidepressants, amphetamines, and alcohol reduce
REM sleep to below normal levels.20-22 When these drugs are
withdrawn an REM sleep rebound takes place, and the patient
spends a higher proportion of the night than usual in dreaming
sleep. Dreams become particularly vivid and disturbing.20
Total withdrawal of vitamin C from the diet did not change the
dream pattern induced by fenfluramine when compared with
the pattern reported by subjects receiving a daily intake of
40 mg with the fenfluramine. Dreaming has not been reported
in scorbutic patients,2' and dreaming is not described as a
mental change that accompanies scurvy.24 Our results show that
there is a definite relation between the dose of fenfluramine
administered and the degree of change in sleep pattern.

Depression and acute psychotic episodes have been reported
during or immediately after fenfluramine treatment.25-7 It
seems that fenfluramine played a part in precipitating psychotic
decompensation in three patients, in two of whom there was a
previous history of mental illness.28 One patient in our study
complained of nightmares while on fenfluramine and developed
a severe depressive illness. Fenfluramine was discontinued and
her depression rapidly resolved. Hence, as well as its dose-
related weight-reducing and anorectic actions, fenfluramine
also exerts dose-related central effects, which may assume
undesirable toxic proportions. Patients who dream or have
nightmares while on fenfluramine may develop an acute
psychotic episode. This possibility should be recognised when
its use is contemplated in patients with a history of mental
disease or in whom the disease is inadequately controlled with
other drugs.
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Summary

In a prospective study of 196 consecutive single births a
significant increase in serum bilirubin concentrations
was found in infants born after low amniotomy induction
and oxytocin infusion compared with those born spon-
taneously. This relationship was not dose-dependent
and may have been associated with artificial interruption
of pregnancy rather than the oxytocin itself. Infants
delivered after spontaneous labour accelerated by
oxytocin showed no such increase. The hormonal surge
at the spontaneous onset of labour may affect fetal
enzyme induction, but other factors, such as methods
of infant feeding and oral contraceptive use, were found
not to be significant.-
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Introduction

The use of oxytocin infusion to induce labour is now routine
in many centres. Simultaneous surgical and medical induction
has been advocated,' 2 and the interval between induction and
delivery has been reduced to about eight hours.3 Hazards
of these procedures, however, include fetal distress and low
Apgar scores.5 Oxytocin has been implicated in an increased
incidence of neonatal jaundice,6-8 though other workers have
failed to confirm this. 9-11
We have carried out a prospective study of the factors implica-

ted in neonatal jaundice and report here the results.

Patients and methods

A total of 217 consecutive single deliveries at this hospital were
considered for the study. Of these, 21 babies were excluded because
of incomplete bilirubin data, birth weight below 2500 g, haemolytic
disease, neonatal infection, or discharge from hospital within 48 hours.
A further 15 infants were delivered by caesarean section. The remain-
ing 181 babies were divided into three groups: A (54 infants), spon-
taneous onset of labour, no oxytocin used; B (28 infants), spontaneous
onset of labour, oxytocin used to accelerate labour; C (99 infants),
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