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Chocolate does not contain tyramine but has a relatively
high content of phenylethylamine; and so Sandler, Youdim,
and Hanington6 administered either lactose or 3 mg of phenyl-
ethylamine (the approximate content of a small bar of choco-
late) to 46 patients who claimed that their migraine was pre-
cipitated by chocolate. They did not know the content of the
capsules, but in each case the lactose was given first; and ten
of them did not in fact take the test substance, five of them
developing headache after lactose. In those who completed
the trial there was a markedly increased incidence of headache
after phenylethylamine, though four patients had symptoms
only after lactose: a random order of administration of placebo
and drug might have been advantageous. Headache character-
istically followed phenylethylamine after an interval ofsome 12
hours, and Sandler7 has suggested that this delay may be due
to the triggering agent releasing vasoactive substances from the
lungs with a secondary effect on cerebral vasculature. Facili-
tated release of such substances might be due to failure to
inactivate monoamines.

This aspect was investigated6 by the measurement ofMAO
activity in the platelets of migraine sufferers, whether diet-
induced or not, compared with nonmigrainous subjects. A
highly significant reduction in the ability to oxidase both
phenylethylamine and tyramine was found in both groups of
migraine subjects compared with the normal, and to a lesser
degree oxidation of dopamine and 5-hydroxytryptamine was
also impaired. It is not known to what extent platelet MAO
levels reflect those in other organs, notably the lungs, nor
whether the defect can be localised to the "B" type of MAO
for which phenylethylamine is a preferred substrate. At present
the evidence for a biochemical defect is more convincing than
that of its immediate relevance to the complex clinical phen-
omena of the migraine attack.
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Late Onset of Puberty
Adolescent girls may come to their doctors at any stage
of puberty because they or their mothers think that they
are lagging behind their contemporaries. A clear idea of the
range of normal development is needed for detection and
treatment of the abnormal and for an accurate prognosis to be
given to those girls who are later in development than average.
These subjects were discussed at a symposium at the Royal
College of Physicians of Edinburgh, recently published.'
The onset of menstruation marks one change in a girl from

child to adolescent. In Britain the average age of onset is 13j
years and in 95% of girls it is between 11 and 15. If the
spontaneous onset of menstruation occurs later than 16, it can
be regarded as a late menarche. The menarche does not occur
in isolation but is preceded by other physical signs of puberty
-a sudden acceleration of growth in height and development
of the breasts and of pubic and axillary hair. The order in
which these appear is somewhat variable, but menstruation
usually occurs last. Puberty requires normal function and
maturation ofthe hypothalamic, pituitary, ovarian, and adrenal

axes. In addition, the menarche requires development and
patency of the genital tract. Delayed menarche can occur in
normal girls, but can also be due to malfunction ofany of these
organs.
Development of the breasts is usually the first sign of

puberty to appear, but rarely pubic hair may precede it. Either
may occur from 81 years onwards, and most girls have shown
signs of breast development by the age of 13 years, but normal
puberty has occurred' in girls whose breasts have not started
to grow until the age of 15.
The breast shows gradual enlargement from a small mound

to the adult breast. The areola and nipple also enlarge. The
menarche never occurs until the breasts have progressed
beyond the bud stage to the rounded contour of the young
breast, and usually it occurs when the areola and nipple have
enlarged sufficiently to form a secondary mound above the
level of the rest of the breast. The growth spurt occurs
relatively early in the course of breast development. The
time from the beginning of breast development to the men-
arche may be anything from six months to five years but the
average2 is 2-3 years. If the menarche is delayed but exami-
nation of the patient shows that the breasts are developing
though not fully mature and body hair growth is advancing,
then it is most probable that the menarche will occur norm-
ally. Pubic and axillary hair usually start growing after breast
development has begun but sometimes precedes it.
The average girl grows at a rate of 5 cm a year in late

childhood; then at puberty a growth spurt occurs before the
onset of the menses. The growth rate increases to reach a peak
of about 9 cm a year, and during that year a girl gains from
6 to 11 cm in height. The average age at which the growth
spurt occurs is 12 years2-about the same time as the breast
development. By the time the periods occur the growth rate is
slowing down again. When the menarche is late this growth
spurt may be delayed too, but this can be detected only by reg-
ular six-monthly standardized height measurements. Very small
stature and slow growth may be associated with chromosomal
abnormalities such as Turner's syndrome or 45X females.
These short girls require investigation, and if signs of puberty
are also absent, it is worth undertaking specialist investigation
as soon as 14 years.

Associated with the growth spurt there is maturation of the
skeleton. Menstruation generally occurs between the skeletal
ages of 13 and 14 years and it is said' never to have been seen in
a girl with a skeletal age of less than 12-5 years or more than
14-5 years. Thus a girl with a late menarche whose bone age is
less than 14-5 years may still experience normal onset of
menstruation but if her bone age is more than 14-5 years she is
unlikely to do so.
A girl complaining of primary amenorrhoea who has normal

progressive secondary sexual development need not, then, be
investigated until the age of 16 unless she or her mother is
particularly concerned. She should be examined to confirm
patency ofthe lower genital tract and to assess the development
of the breasts and body hair. Her height should be measured
two or three times a year. At the age of 16 specialist investigation
should be done to exclude rare genital tract abnormalities,
endocrine disorders, or chromosomal abnormalities. The
administration of hormones to normal girls with delayed
puberty is not advisable since it may cause premature cessation
of growth.
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