
World Applied Sciences Journal 17 (6): 750-754, 2012
ISSN 1818-4952
© IDOSI Publications, 2012

Corresponding Author: Mahsa Mohsenzadeh, Depatment of Physical Education and Sport Sciences, 
Islamic Azad University, Karaj Branch, Iran.

750

The Study of Response of Selected Pulmonary Index in the 
Early Follicular and Luteal Phases of Active and Inactive Females

Mahsa Mohsenzadeh and Jaleh Bagherli

Depatment of Physical Education and Sport Sciences,
Islamic Azad University, Karaj Branch, Iran

Abstract: The purpose of this study was to determine the effect of menstrual phases on metabolic capacity in
the active and inactive females. Twenty healthy active and inactive women volunteered to participate in the
study. The age, weight and height of participants were respectively (22±3) yrs, (53.43±4.19)kg and (165±3.77)cm
in the active group And (22±3)yrs, (56.56±5.78)kg and (162±4.30)cm in the inactive group. The participants
performed an incremental exercise on cycle ergometer during their early follicular and luteal phases until they
were exhausted. Early follicular was in the fourth day of menstrual cycle and The luteal phase was determined
by  the level of Progesterone, Prolactin, FSH and LH hormones in blood samples. pulmonary gas analyzer
(K4B2) was applied to measure the, respiratory exchange ratio(RER) in two phases. Paired t-test was used to
determine differences in respiratory exchange ratio, vo2, vco2 during the follicular and luteal phases in the
active and inactive females. There were no significant differences in gas exchange variables during a maximal
graded exercise test between the follicular and luteal phases of the menstrual cycle in the active and inactive
females.
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INTRUDACTION This issue is effect on summoning the burning materials

It has long been recognized that both dietary fat and progesterone are low during the middle follicular. Stradiol
carbohydrate (CHO) serve as substrates for energy controls the amount of glucose pick up by tissues and
metabolism in exercising subjects and that the relative reinforces the catabolism fat indirectly. Progesterone is
contribution of these two substrates to power production known as a ventilation stimulant and it is efficient in
can be influenced by factors such as the pre exercise diet decreasing  metabolism  action of stradiol. The result is
[1-2-3-4], training status[1-5-6-7], exercise intensity[1-5-8] that at menstrual and early follicular phases, the
and the relative hormonal milieu during exercise[9]. endocrinology state of women is the same as the men’s.
However,  there also appears to be individual variability The increase of stradiol and progesterone concentrations
in substrate oxidation during exercise in both untrained at luteal phases, potentially changes the use of substrate
[10-11] and trained [2-12] subjects. This variability in and ventilation during rest and exercise[14]. When
substrate utilization during exercise may be related to conducting studies in women, it is important to consider
differences in skeletal muscle characteristics. The effects whether variations in the prevailing sex steroid
of menstrual cycle hormones on exercise performance environment can impact outcome measure(s). Because
have been studied previously. However, the results estrogen and progesterone have many effects on energy
remain controversial. It is thought that the higher levels of and substrate metabolism, disregard for the sex steroid
circulating estrogen and progesterone are the stimuli for status in women when performing metabolic studies could
altered ventilatory responses during the luteal phase of confound the results and lead to erroneous conclusions.
the cycle [13]. Different phases of menstrual cycle are This may be particularly relevant during physical activity.
important due to difference in hormones concentrations. Despite this evidence for an effect of the female sex

during exercise. Feminine concentrations of estrogen and
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steroids on exercise substrate metabolism, data on the graded exercise  test.  An  incremental  graded exercise
effects  of  the  normal  menstrual cycle on glucose test (GXT) was conducted on a cycle ergo meter. After a
kinetics and carbohydrate oxidation are conflicting. Some 5-min warm up at 50 W, the subjects rode a progressive
studies report that glucose rates of appearance and exercise test (25 W/min), until they were unable to
disappearance are significantly decreased in the luteal vs. continue [25]. Heart rate and rhythm was monitored
follicular phase of the menstrual cycle[15-16] coincident continuously throughout the GXT. The values for fat and
with a decrease in whole body carbohydrate oxidation. carbohydrate oxidation were based on RER and VO2
Nevertheless, equal data do not support such an effect values obtained during the GXT. The pulmonary gas
[17-18-19]. analyzer (K4B2) was applied to measure the, respiratory

De Souza et al. [20] observed no differences in exchange ratio (RER), VO2, VCO2 in two phases. All
oxygen uptake, V, heart rate, respiratory exchange ratio testing was conducted in accordance with the guidelines
(RER), rating of perceived exertion (RPE), time to fatigue of the American College of Sports Medicine(2000)in the
and plasma lactate following maximal and submaximal measurement center of Olympic committee. Paired t-test
exercise  tests  between  the  follicular  and  luteal  phases was used to determine the differences in RER, VO2 and
in    eumenorrheic     and     amenorrheic     runners.     The VCO2 during the early follicular and luteal phases at
De Souza et al.[20] results suggest that neither the incremental exercise. Significance was set at the 0.05 level.
follicular  or  luteal  phases   alter   exercise  performance All statistical analysis was performed utilizing SPSS,
in female athletes. However, the results of Hackney et version 13.
al.[21] suggest a greater fat oxidation and utilization
during ovulation than during the mid-LP. Further, most RESULTS
researchers  have  found   no   significant   menstrual
phase  or  menstrual  status effect on fat metabolism The   purpose    of    the    study    was  to  compare
during exercise  [22-23-24].  The  purpose  of  the study the  metabolic  capacity  during  incremental  exercise  in
was  to  examine the relationship between levels of both  the  early follicular and luteal phases of the
stradiol and fat metabolism during an incremental exercise menstrual  cycle   in   healthy   active   and  inactive
bout in healthy active and inactive females that reported females that reported a normal menstrual cycle and were
a normal menstrual cycle and were not using birth control not using birth control medications. The results indicated
medications. no significant differences (p > 0.05) in RER, VO2 and

METHODS females.

The active group included 20 basketball players who
were students of Islamic Azad University Central Branch
and the inactive group included twenty healthy inactive
females who hadn’t taken part in any regular physical
activities. Recruitment was limited to young (19-25 years)
healthy female subjects with no known history of
cardiopulmonary, metabolic, or musculoskeletal disease
who freely volunteered to participate in the study. All
subjects demonstrated a normal menstrual cycle during
the previous 4 months as determined by the medical
history form and were not currently using birth control
medications.

Early follicular was in the fourth day of menstrual
cycle and The luteal phase was determined by the level of
Progesterone, Prolactin, FSH and LH hormones in serum
blood samples(RIA-method). Heart rate and rhythm was
monitored   continuously   throughout   the   incremental

VCO2 across the menstrual cycle of active and inactive

Fig. 1: Respiratory  Exchange  Ratio (RER) during
follicular and luteal phases of the menstrual cycle
in the active and inactive females. Values are
means + SD.

Table 1: Respiratory exchange ratio During Maximal Work Performance

Groups Follicular luteal

Active 1.112 1.103

In active 1.090 1.160
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CONCLUSION and RER obtained during either the early follicular or

The  primary  purpose  of  this  study   was to suggesting that the timing of the menstrual cycle phase
examine between-phase differences in fat and may not be as critical as once thought when designing
carbohydrate oxidation in two groups. The major finding future exercise ventilation studies. 
of   this   study   suggests   that   menstrual   hormones The results of the study could enhance our
did not affect metabolism responses at incremental understanding of the hormonal influences on substrate
exercise. However, Williams et al. [26] results showed metabolism during exercise that occur during the
variation in respiratory function during the menstrual menstrual cycle. The results could have an impact on
cycle. This discrepancy in results could be due to exercise rehabilitation programs in healthy individuals and
experimental  design;  whereas  Williams  et  al. [26] training strategies for competitive athletes.
divided the cycle into 5 phases and the current study
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