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Soupart (1960, 62) reported general
lowering of the plasma concentration of
all individual aminoacids in the secre-
tory phase of the menstrual cycle. Some
amino acids were affected more than
others. Craft and Wise (1969a) related
this to the release of progestrone follow-
ing ovulation. The work of Landau and
Lugibihl (1961) supports this view.
These workers gave 50 mg of progeste-
rone intramuscularly daily to men and
women and there was an increase in uri-
nary nitrogen due mainly to urea. There
were no changes in amino acid excretion.
Similarly, the results of oral and intra-
venous glycine tolerance tests suggested
that there was increased utilization of
amino acids in the second half of the
menstrual cycle (Craft and Wise,
1969b). Although oestrogen produc-
tion was also raised in the ovula-
tory phase it has not been con-
sidered significant in relation to plasma
nitrogen changes observed in the ovula-
tory phase (Craft and Wise, 1969b). The
total plasma or free amino acid values
showed no change after administration of
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diethylstilboestrol
1965).

Release of endogenous progesterone has
again been considered as the most im-
portant factor in lowering the fasting
plasma amino acid levels in early preg-
nancy (Bonsnes, 1947).

Could the lowering of plasma amino
acids in early pregnancy be taken as an
index of progesterone production? Evi-
dently the answer to the question is be-
ing sought expecting probable utility of
the investigation in diagnosing threatened
abortion. But the complete analysis of
individual plasma amino acids as done by
Soupart (1959, 1960) will be too laborious
for the purpose. Estimation of total
plasma amino acids by a chemical
method may not be very helpful as all
amino acids are not affected to the same
degree (Soupart 1960). In a simple uni-
dimensional chromatographic method
(Saini, 1971), five groups of amino acids
are obtained. In this investigation an at-
tempt is made to find out which group is
maximally affected with variation in end-
ogenous progesterone release. For the
purpose twenty females have been stu-
died in the post menstrual and the luteal
phases.

(Zinneman et al

Material and Methods
Twenty female medical students bet-
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ween the age of seventeen and ninteen
years, having regular menstrual cycles,
were selected. Fasting blood samples
were taken in heparinized sampling
tubes. Two samples between 2-7 days
and 20-25 days of the cycle were taken
between 8-10 A.M.

Plasma amino acids were separated by
unidimensional chromatography as des-
cribed by Saini (1971). 350 ul of plasma,
0.8 ml ethyl alcohol and <50 ul of distilled
water were mixed in a tube 6.0 X 0.8 cm
and shaken vigorously. The whole mix-
ture was applied as a rectangular spot
(5.0 X 1.0 cm) on Whatman ne. 3 MM
filter paper (28 X 22 cm) depositing half
the volume on one side of the paper and
half on the opposite side. The solvent
used was n-butyl alcohol-acetic acid-
water (12:3:5). Three consective runs
(1 h, 4 h, 16 h) were given. The paper
was stained with 0.2% ninhydrine solu-
tion and dried. For full development of
the colour of the bands, the paper was
kept in an oven at a temperature of
95°-100°C for 5 minutes. The chroma-
togram was then stained with alcoholic
copper nitrate. The colour of the bands
changed from purple to salmon red. The
bands were cut out into small strips and
eluted in 8 ml of methanol. After one
hour the density of the colour was mea-
sured at 509 mu in a spectrophotometer.

The separation of amino acids as ob-
served in the unidimensional chromato-
grams obtained in the present study is
illustrated in Fig. 1. It is seen that the
amino acids separate out into a number
of groups out of which those listed in
Table 1 have been used for quantitation.
Each group has been quantitated in terms
of one amino acid as indicated in Table 1.

Standard solution of various strengths
of the amino acids leucine, valine, ala-
nine, threonin and glycine were applied
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Fig. 1
TABLE I

Amino acid Groups Separated from
Human Plasma by Unidimensional
Chromatography

Amino acids in

Group  Amino acids terms of which
spot is quanti-
tated

I Leucine Leucine
Isoleucine

I Valine Valine
Methionine

I Alanine Alanine

v Threonin Threonin
Glutamic acid

v Glycine Glycine
Serine
Glutamine
Taurine

on filter paper and treated in the same
manner as the samples. Standard curves
were plotted from the data obtained and
used to quantitate the spots in chromato-
grams. Results were expressed as pg/ml



TABLE I

Plasma Amino acid Levels (ug/ml) in 20 Subjects During Post-menstrual

L]

(P) and Leuteal Phases (L) of the Menstrual Cycle

Group I Group I Group Il Group IV Group V Total
P L P L P L ] L P L P L
1 420 20 476 476 784 616 588 588 56.0 476 282.8 2576
2 42.0 364 48 308 56.0 28.0 33.6 61.6 644 30.8 240.8 1512
3 438 48 504 504 476 476 420 25.2 532 56.0 238.0 2604
4 56.0 28.0 67.2 280 56.0 308 39.2 84 504 28.0 2688 1232
S 448 364 58.8 420 56.0 36.4 336 224 56.0 308 2492 168.0
6 33.6 224 420 196 448 252 39.2 1.2 532 308 2128 109.2
T 336 30.8 364 308 420 308 25.2 196 42.0 364 179.2 1484
8 36.4 420 476 476 61.6 532 392 4438 476 476 2324 235.2
9 28.0 28.0 336 308 338 364 25.2 224 308 30.8 151.2 1484
10 336 30.8 476 420 42.0 39.2 1176 336 24 53.2 263.2 1988
11 336 364 33.6 36.4 48 476 280 28.0 30.8 30.3 170.8 179.2
12 28.0 30.8 364 33.6 36.4 30.8 476 336 30.8 336 179.2 162.4
13 30.8 308 280 33.6 42.0 56.0 308 252 28.0 28.0 159.6 173.6
14 336 252 364 336 476 33.6 336 196 224 420 1736 154.0
15 33.6 308 364 33.6 392 392 224 196 58.8 476 190.4 1708
16 48 308 53.2 336 28.0 16.8 476 336 64.4 504 238.0 165.2
17 364 280 438 252 50.4 252 224 19.6 58.8 58.8 2122 156.8
18 42.0 336 476 33.6 616 476 4438 30.8 420 308 238.0 176.4
19 39.2 392 420 420 420 39.2 252 33.6 280 28.0 1764 182.0
20 28.0 336 28.0 336 42.0 28.0 364 336 33.6 336 168.0 1624
TABLE III

Mean Plasma Amino acid Levels in Various Phases of Menstrual Cycle

Post menstrual Leuteal
Amino acids ‘t’ test
Means SE. Means S.E.
Group 1 37.28 1.58 33.04 0.89 P <005
Group I 43.12 221 35.42 1.72 P <0.01
Group III 47.75 2.55 37.66 2.58 P < .001
Group IV 39.62 4.60 29.26 4.70 P <01
Group V 43.68 317 38.78 232 P <01
Total of above groups 211.26 8.96 174.15 8.70 P <0.05
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plasma and were analysed using paired
‘t’ tests.

Observations

The levels of plasma amino acids in
the postmenstrual and leuteal phases of
the menstrual cycle observed in various
groups of amino acids are given in Table
II. The results are analysed in Table III

It is seen that in each case the mean
value is greater in the=postmenstrual
phase. The differences are significant for
amino acid group I, Il & III and also for
the total of all groups.

Discussion

Craft and Wise (1969a) reported signi-
ficant lowering of the plasma a-amino
nitrogen level in the secretory phase of
the menstrual cycle as compared to the
postmenstrual phase. The results of the
present investigation are in agreement
with their findings, as there is significant
lowering of the total amino acid level in
the luteal phase as compared to the post-
menstrual phase (Table III). Soupart
(1960, 1962) also reported a general
lowering of the plasma concentrations of
all individual amino acids in the secre-
tory phase, the lowering being statistical-
ly significant for alanine, lysine, proline,
serine and threonine. Considering the in-
dividual groups (Table III) of present
series, there is lowering in the concentra-
tions of the all groups except group V
(Glycine, serine, glutamine and taurine)
in the luteal phase as compared to the
postmenstrual phase. The most signifi-
cant differences have been obtained for
group III, comprised by alanine alone. As
these differences in amino acids levels
have been related to the changes in
levels of endogenous progesterone (sese
under introduction), plasma alanine
levels (using the present method of in-
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vestigation), appear to be most faithfully
related to the endogenous progesterone
levels. :

Determination of plasma alanine levels
by the simple method used in this inves-
tigation may therefore provide a conve-
nient index of plasma progesterone levels.
Using the same technique it will be inter-
esting to study serial plasma samples
from women in early pregnancy. With
advance in pregnancy, the level of endo-
genous progesterone goes on increasing.
The levels of the various groups of amino
acids (especially those of alanine), sepa-
rated in the present technique should go
on decreasing in concentration.

Summary

Plasma amino acids have been studied
by unidimensional paper chromato-
graphy in the postmenstrual and
luteal phases in twenty adult women.
Amino acid levels are distinctly higher in
the postmenstrual phase, than in the
luteal phase. The differences are statis-
tically significant.
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