to extramitochondrial) of 0.44 (Fig. 2),
indicating a passive transport.

To detect the saturation of active
transport of DMO, if present, we in-
cubated respiring and phosphorylating
mitochondria with large concentrations
of unlabeled DMO. So that quantitation
and distribution could be based on
radioactive analysis, #C-DMO was
added. The ratio of intra- to_extramito-
chondrial DMO for six different extra-
mitochondrial concentrations (0.9 to
29 X 10—2M) remained at 1.4, equiva-
lent to a pH gradient (intra- to extra-
mitochondrial) of 0.20 (Fig. 3), indi-
cating absence of active transport.

During respiratory jump activated by
Ca*++ (0.6237 x 10—2M) (Fig. 2),
the ratio of intra- to extramitochondrial
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Fig. 3. Incorporation of DMO into simul-
taneously respiring and phosphorylating
mitochondria. Beef heart mitochondria
were isolated at 4°C in 0.33M sucrose
containing tris chloride (0.05M, pH 7.5
at 4°C), and 28 mg of protein was incu-
bated at 30°C for 1 minute. When ex-
amined in an Oxygraph (GME, Middle-
ton, Wisconsin), these mitochondria had
the following characteristics; respiratory
control 2.2, P/O ratio (umoles of adeno-
sine triphosphate produced per upatom
oxygen consumed) 3.2, and specific ac-
tivity 0.082 watom O: per minute per milli-
gram of protein. The reaction medium
contained: 1 uc of *C-DMO; 1 uc of “C-
labeled carboxy dextran; 0.9 X 10°M to
29 X 10°M cold DMO; tris phosphate
0.002M; sodium pyruvate 0.004M; tris
malate 0.004M; adenosine diphosphate
0.004M; MgCl, 0.020M; sucrose 0.208M;
and tris chloride 0.05M, pH 7.5 in a total
volume of 10 ml. In view of the fact that
phosphate acceptor (ADP) is added to the
reaction medium which contains in addi-
tion Mg*, phosphate ions, and substrates,
oxidative phosphorylation will predominate
with about 20 percent maximum accum-
ulation of phosphate and Mg* (10). At
the end of incubation the reaction mix-
tures were treated as in Fig. 1.
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DMO ratio was found to be 30, equiv-
alent to a pH gradient (intra- to extra-
mitochondrial) of 1.56. This is an ex-
pected change, because a release of H+
ions from the mitochondria and an al-
kalinity of the mitochondrial pellet
have been shown under similar experi-
mental conditions (/7). Also, the pH
gradient of 1.56 pH units in our studies
is not far from that reported for rat
liver mitochondria by Chance and Mela
(12) who, using bromthymol blue,
measured a pH gradient of about 1.00
pH unit under conditions somewhat
similar to ours. Furthermore, the sig-
nificant alkalinization during the Ca++
activation was neutralized with concom-
itant significant decreases in the ratio
of intra- to extramitochondrial DMO
(from 30 to 3.4) and in the pH gradi-
ent (from 1.56 to 0.3) when either
8.3 mM acetate or 1.7 mM phosphate
were added, respectively, to mitochon-
dria activated by Cat+ (4). These
findings were also in agreement with
those reported by Chance and Mela
(13). In addition, these observations
demonstrate that DMO anions are not
carried along with the cations (Ca++)
into the mitochondria and that distribu-
tion of intra- and extramitochondrial
DMO is a function of intramitochon-
drial pH. .

Our data indicate that DMO is pas-
sively transported into resting, respir-
ing, and simultaneously respiring and
phosphorylating mitochondria. Also, the
similar ratio of intra- to extramitochon-
drial DMO for each functional state
(with different concentrations of DMO
in the medium) suggest no binding of
DMO to mitochondrial constituents.
Therefore, the DMO method should be

valid for the measurement of intramito-

chondrial pH. In view of the fact that
the mitochondrial membranes possess
many of the structural and functional
characteristics typical of cellular mem-
branes (/4), it is reasonable to assume
that a similar behavior of cellular mem-
branes exists with respect to DMO.
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Luteinizing Hormone Activity in
Plasma during the Menstrual Cycle

Abstract. Daily determinations of
luteinizing hormone activity in plasma
throughout a menstrual cycle in ten
young women showed a sharp peak of
activity lasting less than 48 hours
around midcycle and higher mean
values during the follicular phase than
during the luteal phase in nine in-
stances.

Elevation in urinary excretion of
substances with biologic (/) and im-
munologic (2) characteristics of lutein-
izing hormone (LH) occurs about the
time of the rise in basal body tem-
peratures in women with ovulatory
menstrual cycles. When we used a sensi-
tive, precise radioimmunoassay method
for luteinizing hormone in plasma
(3), we found a corresponding eleva-
tion in samples taken daily throughout
a single menstrual cycle in ten young
women. Mean values during the fol-
licular phase significantly exceeded
those during the luteal phase in nine
instances.

Daily samples (5 ml) of venous
blood were drawn before noon on the
Ist to 3rd day of menses and every
day thereafter until the 1st day of the
next menses. The subjects were ten
healthy young women from 19 to 27
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Table 1. Daily determinations of luteinizing hormone activity in plasma throughout the
menstrual cycle in ten women. One myug of the reference preparation equals 8 milliunits of the
Second International Reference Preparation for human menopausal gonadotrophins. Values for
differences of means are significant at P < .05 in the luteal phase for all subjects except the
one with a 34-day cycle.

LH in plasma (mug/ml)

Peak of
plasma LH Peak Follicular phase Luteal phase
(day) No. Range Mean = S.E. No. Range Mean = S.E.
26-day cycle
18 12.6 13 1.6-6.2 27+ .3 7 1.0-1.8 1.3+ .2
15 8.0 12 1.7-2.4 2.1 .09 8 1.2-2.4 1.6 .2
29-day cycle )
16 5.2 14 1.6-2.4 1.8 = .07 11 1.1-1.9 1.5+ .08
14 7.3 12 1.5-2.2 1.8 = .07 13 1.3-2.2 1.6 = .09
13 8.8 10 1.5-2.6 2.0+ .11 14 0.9-2.2 14+ .1
30-day cycle
17 11.2 15 1.1-2.4 1.9 = .09 11 0.9-2.8 14 = .05
21 7.0 13 1.4-2.4 1.8 = .04 6 1.0-1.6 1.3+ .12
31-day cycle
16 6.8 14 0.9-2.3 1.5+ 1 14 0.9-2.2 1.2 = .09
33-day cycle
16 6.4 10 1.4-2.1 1.7 = .08 15 0.7-1.8 12 =.07
34-day cycle
20 19.2 16 1.2-3.0 22+.1 14 1.4-3.8 2.1 %+ .09

years of age. Heparin (0.1 ml of a
solution containing 1000 unit/ml) was
used as anticoagulant, and plasma was
separated from cells in a refrigerated
centrifuge and frozen until assayed.
Basal body temperatures were recorded.
Radioimmunoassay was done, with
300-u1 samples of plasma (3). Evi-
dence for the specificity of the method
and for the correspondence of wvalues
determined simultaneously by bioassay
and radioimmunoassay has been pre-
sented (4). Results of determinations
are given in millimicrograms of the
human luteinizing hormone (HLH)
preparation used as standard in the
assay. One mpug of this preparation is
equivalent to 8 milliunits of the Second
International Reference Preparation for
human menopausal gonadotrophins.
Around midcycle, a sharp LH peak
with values from 5.2 to 19.2 mug per
milliliter of plasma and lasting for
less than 24 to 48 hours occurred in
every subject during a period from 3
to 7 days in which values were more
than three standard deviations in ex-
cess of mean values before and after
the peak. In one instance, a second,
lower peak was seen on the 3rd day
of menses, prior to the higher peak.
There was no consistent relation be-
tween length of cycle and either the
day of the peak of plasma LH or the
interval between peak and next menses
(Table 1). The peak occurred on the
day of the thermal nadir in basal body
temperatures in those subjects where
this day could be identified.
Because samples drawn at 24-hour
intervals did not define accurately the
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duration of the peak level, samples are
being taken at intervals of 6 to 8
hours in current studies. In three sub-
jects, the peak values persisted less
than 16 hours, and the samples taken
at 8:00 a.m. showed no significant
variation from maximum values on
the day of the peak. Hence, variability
in peak levels was probably real and
not an artifact of the frequency of
sampling.

Without exception, means of daily
values before the peak at midcycle
were greater than those after it, and
these differences were statistically sig-
nificant in nine subjects. Statistically

valid differences in LH levels in fol-
licular and luteal phases of the cycle
have not been reported previously in
studies on urine (I, 2) nor in a study
done by bioassay on single samples
of plasma taken during follicular and
luteal phases in three women (5). In
concentrates of urine, the limited
quantity of LH recoverable, frequent-
ly inadequate to demonstrate any bio-
logical or immunological activity in a
single 24-hour collection (I, 2), and
the consequent necessity for pooling
might obscure small differences which
are appreciable by the radioimmuno-
assay method; this method provides
increased precision and feasibility of

determinations on multiple samples
collected on a single day.

G. T. Ross
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Ethanolamine Phosphoglycerides: Effect on the

Properties of Myelinoid Lecithin Water Systems

Abstract. The amount of swelling solution trapped when mixtures of ethanola-
mine and choline phosphoglycerides were dispersed in 0.145M glucose-C14 is
dependent on, but not linearly related to, the amount of ethanolamine phospho-
glyceride in the mixture. The leakage of swelling solution out of such myelinoid
lipid-water dispersions was, however, linearly related to the proportion of ethanol-

amine phosphoglyceride.

The presence of lipid as an integral
part of biological membrane architec-
ture has seriously complicated explana-
tion of the selective permeability to
ions and small polar molecules of
such membranes. Postulated mechanisms
have generally involved the presence of
pores or carrier molecules or both.
Recently, however, Bangham and oth-
ers (/) have shown that myelinoid lipid-
water systems of pure choline phos-

phoglycerides (CPG) exhibit a selective
permeability and a response to bi-
ologically active steroids and anaesthe-
tics that is qualitatively very similar
to natural membranes.

The structures of such liquid crystals
are generally accepted as being spheres

~or toroids consisting of a series of

bimolecular leaflets of lipid separated
by aqueous compartments. The thick-
ness of these aqueous compartments
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