5 msec

Fig. 2. Excitability change in cuneate tract
terminals produced by acoustic stim-
uli. Sample records from the superficial
ulnar nerve in response to microelectrode
stimulation at a depth of 1.2 mm in the
cuneate nucleus. (A) Testing stimulation
(alone). (B) Testing stimylation preceded
at 50 msec by conditioning acoustic stimu-
lation.

cuneate cells (/, 4), while the P wave
has been postulated to be due to pro-
longed depolarization of the presyn-
aptic terminals of cuneate tract fibers
(4, 5, 7). Brief flashes or clicks gen-
erated similar N and P waves on the
surface of the cuneate nucleus (Fig,
1). In response to photic and acoustic
stimuli, however, the N wave (10 msec
latency) was more prolonged and the
P wave reached its peak at 55 msec
and lasted about 80 msec. When a P
wave was evoked in the cuneate nu-
cleus in response to conditioning pho-
tic or acoustic stimuli, it depressed the
test P wave evoked by an ipsilateral
cutaneous volley. This P wave depres-
sion reached its maximum at condi-
tioning-testing interval of about 50
msec and lasted over 200 msec (Fig.
1). This was similar to the effects on
the P wave by conditioning stimulation
of the adjacent forelimb nerves (7),
the contralateral sensorimotor cortex
(7), or remote skin areas in the other
limb (11).

Another evidence for a visual and
auditory influence on the cuneate nu-
cleus was observed by the method of
excitability testing (5, 12). Microelec-
trode stimulation within the cuneate
nucleus evoked an antidromic response
in the superficial radial nerve consist-
ing of an initial spike complex con-
ducted antidromically over the faster
cutaneous nerves and a second spike
complex that is analogous to the dor-
sal root reflex (5). Conditioning photic
or acoustic stimuli caused an increase
in the initial spike complex and a de-
pression in the secondary spike com-
plex (Fig. 2), with a similar time
course for both effects. This time
course was also similar to that ob-
served during the P wave interaction
just described. These changes and their
time courses are suggestive of presyn-
aptic inhibition (5, 11).

A third line of evidence was ob-
served from the effects of photic and
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acoustic conditioning stimuli on the’

test mass discharge in the contralateral
medial lemniscus evoked by stimula-
tion of the ipsilateral forepaw. Photic
and acoustic stimuli depressed the test
discharge in the medial lemniscus.

A fourth line of evidence was pro-
vided from observations that condi-
tioning photic and acoustic stimuli
also inhibited spontaneously firing
cuneate neurons as well as those driven
by peripheral cutaneous stimulation.
The latter influence was demonstrated
by a decrease in the probability of dis-
charge, a decrease in the number of
spikes per discharge, a lengthening of
initial spike latency, or a combination
of these effects.

Convergence and interaction be-
tween visual, auditory, and somatic
sensory stimuli have already been dem-
onstrated in cortical “polysensory”
areas of the cat (I3), monkey (I4),
and man (I5). Little is known about
these interactions at subcortical levels
(16), and nothing is known about them
at the level of the first somatic sensory
relay.

Although we have demonstrated
modulatory influences of photic and
acoustic stimuli on the cuneate nu-
cleus, we have no precise information
about the pathways involved. These in-
fluences were present but attenuated

- when the cats were under pentobarbital

anesthesia. The persistence of auditory
inhibition in decerebrate preparations
rules out the necessity for reflex stim-
ulation through the somatosensory cor-

tex. Recently, Chu (17) demonstrated
that the pyramidal tract was not es-
sential for auditory and visual facil-
itatory and inhibitory effects on the
spinal cord. We cannot, however, rule
out a role for the brainstem reticular
formation which can receive a multi-
sensory input (/8) and can exert mod-
ulatory influences on the gracile and
cuneate nuclei (8, 9).
S. J. JABBUR -
S. F. ATWEH
G. F. To'MEY
N. R. BANNA
Faculty of Medical Sciences,
American University of Beirut,
Beirut, Lebanon
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Comparative Ability of Hycémthone and
Miracil D to Interact with DNA

The report of Hartman et al. (I) on
the mutagenic activity of the antischisto-
somal agent hycanthone in Salmonella
concludes with the comment that while
published reports are available on the
interaction of the related compound,
miracil D, with DNA and its effects
on bacterial metabolism, comparable in-
formation on hycanthone is lacking.
It is the purpose of this brief note to
summarize the data on the latter agent
which have been recorded recently in
rather scattered fashion.

In standardized test systems, hycan-
thone exhibited activity equivalent, on
a molar basis, to miracil D in increas-
ing the melting temperature and rela-
tive viscosity of DNA—two measures
of their ability to complex with this

macromolecule. Both compounds in-
hibited the growth of Bacillus subtilis
in vitro and of mouse leukemia L1210
in vivo and interfered at equivalent
concentrations with DNA and RNA
synthesis in these tumor cells in vitro.
In addition to these data from our
laboratories (2), Waring has recently
adduced elegant evidence for the ca-
pacity of hycanthone to intercalate be-
tween the base pairs of DNA on the
basis of measurements of the sedimen-
tation coefficient of circular duplex
DNA of bacteriophage ¢X174 (3).
Wittner et al. (4) have demonstrated
pronounced activity of hycanthone
against RNA synthesis, but not DNA
or protein synthesis, in HeLa cells.
These similarities between the two
closely related antischistosomal com-
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pounds, added to the observation (1)
that both are mutagenic in an Esche-
richia coli T4 bacteriophage system,
make it even more desirable that a per-
suasive explanation be found for the
qualitative difference between them in
mutagenicity for Salmonella.
ERriCH HIRSCHBERG

Department of Biochemistry,
College of Medicine and Dentistry
of New Jersey, Newark 07103

1. BERNARD WEINSTEIN
Institute of Cancer Research,
Columbia University, New York 10032
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Height, Weight and Age at Menarche and

the “Critical Weight” Hypothesis

Frisch and Revelle (I) have con-
cluded that menarche occurs at a
critical body weight, perhaps triggered
by a feedback from the metabolic
mass of the body to appropriate regu-
latory systems. They based their con-
clusions on the lack of differences in
mean weight at menarche among girls
when divided into four menarcheal age
groups, as opposed to a steady increase
in mean height from the youngest
(< 12.0 years) through the oldest
(> 13.9 years) age category.

We have investigated this more in-
tensively in 70 normal girls, 42 of
Caucasian ancestry from Philadelphia,
and 28 of mixed European (largely
Spanish), and American Indian back-
ground from Guatemala City. All of
the subjects were well nourished and
free of disease at related clinical ex-
aminations; they were taking part in
longitudinal growth studies and had
attained menarche in the interval be-
tween successive annual examinations.
We estimated height and weight at
menarche by interpolation.

The Philadelphia girls attained men-
arche at a mean age of 12.4 years and
at an estimated mean height of 153.5
cm and weight of 47.1 kg. For the
Guatemalan girls, the corresponding
means were 12.3 years, 146.1 cm, and
39.8 kg. These means differed signifi-
cantly between the two samples (P <
.001). The range of variation in weight
was a striking 22 kg for each group
if one Guatemalan and one Philadelphia
girl with weights of 60 and 61 kg,
respectively, are excluded. .

These data were standardized around
their subsample means for age, height,
and weight by converting to T-scores
(2) and treated as a single sample.
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Multiple regression analysis expressed
age (A4,,) as a function of height (H,,)
and weight (W,) at menarche, as
given in the equation

An=393+038Hn —0.17 Wn

The regressions of age on both height
and weight are significant, the former
at the .01 and the latter the .05 level.
The coefficients of partial correlation
are, for height and age at a constant
weight, +.68, and for weight and age
at a constant height, — .26; both co-
efficients are statistically significant.

The results indicate that, far from
a critical and unvarying weight at men-
arche, there is not only a striking range
of absolute variation, but also a sig-
nificant regression of age upon weight
if height is held constant. At a con-
stant height girls who menstruate earlier
are heavier than those menstruating
later. At a constant weight, the early

‘maturers are shorter. When considered

togéther, therefore, early menarche is
associated with shorter, heavier girls,
and later menarche with taller and
lighter girls.

The rather complex interrelation
among the height, weight, and age at
menarche, and the failure to consider
them, could very well lead one to
suspect the weight and age to be un-
related. For our sample, the regression
of age upon weight, without consider-
ing height, is, at +.13 (T-score units),
not significantly different from zero.
On the other hand, the relationship
between height and weight at menar-
che (r = -.64) is significant and posi-
tive.

Thus, weight at menarche is related
to height, as is obvious, since taller
girls weigh more than shorter ones.

Taller girls also reach menarche later.
But, at a constant height, weight and
age at menarche are significantly re-
lated in a negative direction. Weight is
therefore related to height and to age
in opposite directions.

The results of the directionally op-
posite relationships of weight to the
height and age at menarche are to ob-
scure the latter, unless the height co-
variance is accounted for. By merely
comparing mean weights at menarche
of various age groups, Frisch and
Revelle have been led to conclude that
the weight is constant over age. The
more detailed analysis of our data in
contrast reveals that the two are re-
lated and that the “critical weight”
hypothesis is an artifact arising from
failure to consider the interrelation-
ships of all three variables.

Francis E. JOHNSTON*
ROBERT M. MALINA
MARTHA A. GALBRAITH
Department of Anthropology,
University of Texas, Austin 78712
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The mean weight at menarche found
recently by Johnston, Malina, and
Galbraith for Caucasian girls from
Philadelphia is about the same, 47.1
kg, as we found (47.8 = 0.51 kg) for
Caucasian girls from Berkeley, Boston,
and Denver who had menarche three
decades ago (I). However, the mean
age of menarche of the Philadelphia
girls, 12.3 years, is 7 months earlier
than the mean age of menarche, 12.9 *
0.1 years, of the girls of three decades
ago. This appears to support our critical
weight hypothesis and our explanation
of the secular trend to an earlier men-
arche (I, 2). (We assume that standard
errors of Johnston et al., which are not
given, are in a similar range as ours.)

Different racial groups have different
weights and heights at menarche, as
was found by Johnston et al. for the
Philadelphia and Guatemalan girls, and
as we noted from the significant dif-
ference in weights and heights at the
time of maximum rate of growth,
which precedes menarche (3); for ex-
ample, the mean weight for Japanese
girls is 33 kg (4), and that for Ameri-
can girls is 39 kg (5).
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