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I ntrod ttction 

Reproduction is a complex biological 
process. Quite often, baseline investiga
tions in an infertile couple may fail to 
reveal the cause of reproductive failure. 
"Luteal phase inadequacy" implies defi
cient nutritional bed for implantation and 
development of the blastocyst. Except for 
the studies of Hughes et al (1963), there 
has been scant reference in the literature 
to human endometrial biochemistry and 
the role of uterine milieu in reproduc
tion. Hence this study was undertaken to 
determine the biochemical and enzymatic 
profiles during different phases of the 
menstrual cycle in infertile women, in 
order to assess whether this parameter 
could serve as a guideline for hormonal 
therapy in cases of disturbed endometrial 
function. 

MateTial and Methods 
Women in the age range 20 to 35 years, 

attending the Gynaecology out-patient 
department and Infertility Clinic of the 
Lok Nayak Jai Prakash Narayan Hospi
tal, New Delhi, were studied in the 
following groups: 

Primary Sterility (P.S.). 
Secondary Sterility (S.S.). 
Repeated Abortions (R.Ab.): Two or 
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more consecutive spontaneous first 
trimester abortions. 
' Controls (C): Normal fertile women. 

On the basis of a thorough clinical 
examination and investigation, the 
primary and secondary sterility cases 
were each further divided into two 
groups. 

Group I (Gr. I)-where detailed clini
cal and investigative work-up showed no 
causative factor for infertility. 

Group II (Gr. II) -presence of a defi
nite factor to which infertility could be 
attributed. 

Endometrial biopsies were taken from 
each patient at 5 or 6 different phases of 
the menstrual cycle. Immediately after 
the tissue was homogenised and assayed 
for glycogen, tota1 proteins and as also 
its activity for alkaline and acid phos
phatase. In all 250 endometrial biopsy 
pecimens were subjected to biochemical 

analysis. 
Timing of endometrical biopsy for 

estimation of proteins and phosphatases 
was as follows: 
Phase I- (Mid proliferative-

6tb. to 8th day. 
Phase II- (Late proliferative}-

9th to 13th day. 
Phase III-(Early secretory)-

14th to 20th day. 
Phase IV- (Mid Secretory) 

21st to 24th day. 
Phase V- (Late Secretory)-

25th to 28th day. 
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Endometrial Protein was estimated by 
the method of Lowry et al (1951). The 
method of King and Armstrong (1937) 
was followed for estimation of phospha
tases. Estimation of endometrial glycogen 
was done by the method of Morris (1948) 
using the, anthrone reagent as described 
by Payne and Latour (1955) and Brixova 
and Dzurikova (1972) . 

Observations 

Endometrial protein shows cyclic vari
ations with maximal values being obtain
ed in Phase III in all groups as seen from 
Table I. A second though lesser peak is 
observed premenstrually in Phase V in , 
control group, and primary and secon
dary sterility Group II cases. In contrast, 
primary and secondary sterihty Group I 
cases, and 75% of repeat abortion cases 
show a flat protein curve (Fig. I) due to 
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significant decrease in protein content in 
all 5 phases as compared with controls. 
Table II indicates that endometrial alka
line phosphatase activity follows a con
stant pattern in all groups with peak 
values in Phase III. A flat curve of acti
vity is obtained in primary and secondary 

I 
sterility Group I cases and in repeat 
abortion cases. The lowest values are ob
tained with primary sterility Group I as 
shown in Fig. 2' . 

..J 
015 
z 
"' r 
Q. 

.... 10 

..... o · 
y 

�~� 0 

ALKAUNE PHOSPHAT ASE �A�C�T�I�~�I�T�Y� 

.<4 MOlE PHENOL /MIN/g TISSUE 

__ c 
___ PS Gr.l 

•....... PS Gr. II 

�O�L�-�-�-�~�-�-�-�-�-�L�-�-�-�-�~�-�-�-�J�-�-�-�-�-�L�-�-
ll Ill �1�~� " PHASE 

Ft.g. 2 • 

The curve of acid phosphatase activity 
follows a biphasic pattern with peak acti
vity in Phase III, and a lesser one in 
Phase V as shown in Table III. 

Fig. 3 brings out the statistically signi
ficant lower values obtained in all 5 
phases in primary sterility Group I cases. 
Table IV: Shows glycogen content of 
endometrium during 6 different phases of 
the menstrual cycle. In all groups, peak 
levels occur between 17th to 20th day of 
the cycle. However, the values in the in
fertile Group I cases and repeat abortion 
cases are very significantly decreased 
from control values as depicted in Fig. 4. 
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Discussion 

Our knowledge of nutritional physio
logy of the endometrium and its role in 
successful reproduction is still incom
plete. Hughes et aL (1963) in their endo
metrial studies on carbohydrate meta
bolism in infertile and repeated abortion 
cases have revealed impaired nutritional 
physiology in approximately 80% of cases 
where routine investigative work-up 
showed no other cause for the reproduc
tive failure. Proper metabolic activity in 
any tissue is largely dependent on the 
amount of enzymes, proteins and glycogen 
present in that tissue and enhanced blood 
flow. Oestrogens and later progesterone 
stimulate blood flow and set into action 
enzyme-coenzyme systems catalysing 
metabolic reactions and resulting in 
energy production for tissue growth and 
differentiation. Hence, there is little bio-
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chemical activity during the proliferative 
phase of the cycle. It builds up at ovula
tion time and thereafter when fertiliza
tion, proper implantation and develop
ment of the blastocyst follow closely. In 
the present study, peak values of proteins 
and enzymes, alkaline and acid phos
phatases were recorded in Phase III i..e. 
14th to 20th day. Endometrial glycogen 
also reached peak levels between 17th to 
20th day. This, therefore, is the most vital 
period for fertilization, implantation and 
development of the blastocyst. The pro
tein curve of primary and secondary 
sterility Group II cases (Table I) was 
similar to that of controls with a second 
lesser peak also in Phase V, absent in the 
group I inferfile cases and repeat abor
tion group. This shows that endometrial 
biochemistry in group II cases was essen
tially normal as infertility was due to 
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other causes. Endometrial alkaline phos
phatase activity was remarkably lowered 
in Phase IV, particularly in infertile 
group I and repeat abortion cases. Thjs 
may imply faulty nidation and explain 
early abortions. Hughes et al (1963) have 
suggested that the decreased glycogen 
storage and energy production at the 
endometrial level could be due to defects 
in enzyme, co-enzyme and nucleic acid 
synthesis in infertile patients. In the pre
sent study glycogen levels were signifi
cantly decreased in the group I infertile 
and repeat abortion cases. The decreased 
glycogen is significant as it is associated 
with lowered glucose content of the ute
rine fl uid and cervical mucus, an impor
tant factor in sperm migration. As this 
may be corrected by hormonal therapy 
and thereby improve the fertility poten
tial, it may be worthwhile assessing this 

parameter in cases of unexplained infer 
tility. 
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