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ABSTRACT
Reproductive hormones affect the physiology of eating, body weight, and fat composition differently among the sexes
and across multiple species. While the reproductive influences on feeding are known, these studies have been previously limited to just one species in both studies and literature reviews. In addition, discrepancies have also been found
across different species. For instance, female mice tend to experience no changes in food consumption whether estradiol is present or not, while female rats experience a decrease in food consumption with the presence of estradiol. The
lack of cross-species comparison in these findings leads to a limited understanding of the overall effects of feeding
and body composition. Not only are studies limited to one species, but studies are also limited to one sex. Not comparing results to the opposite sex prevents the consideration and realization of the discrepancies in the effects of
hormones among the sexes. For example, men with higher levels of testosterone were correlated with healthy Body
Mass Index (BMI) levels while women with higher levels of testosterone tend to weigh more than women with normal
levels of testosterone. This literature review focuses on inter-species and sex differences of the effects of reproductive
hormones on feeding, body weight, and fat composition.

Introduction
The physiology of eating is still not understood despite the increasing rate of obesity in western countries. However,
several studies have shown that there may be an association between sex hormones, food intake, and body weight. In
this literature review, we will first provide an overview of the general function of the different hormones that are in
the body. Next, we investigate how the function of the presence or absence of estradiol, progesterone, and testosterone
on food intake and body weight across several species. Next, we show how progesterone can interact with estradiol to
affect these same parameters. Finally, we note how hormones can affect adipose tissue composition in several species.

Introduction to Gonadal Hormones
Hormones are known to regulate bodily functions and tend to target specific organs or tissues (Nelson, 2011). The
hormone progesterone is known to regulate pregnancies and mating behavior in mammals (Nelson, 2011). Testosterone is an androgen that is important for spermatogenesis, maintenance of the genital tract, and maintenance of the
accessory sex organs. (Nelson, 2011). Additionally, androgens are precursors of estrogens, and enzymes that are
mainly present in the ovaries and brain convert testosterone and androstenedione into estrogens, estradiol and estrone,
respectively (Nelson, 2011). Estradiol has many functions, including aiding in the formation of corpora lutea, affecting
the genital tract, affecting several metabolic functions, etc. (Nelson, 2011). These reproductive aspects of hormones
are energetically taxing for most species. Thus, it would make sense for gonadal hormones to have an association with
body weight and food intake in mammals. In mice, rats, humans, and primates, there are similar associations between
sex hormones, food intake, body weight, and adipose tissue. Studies done in one species can be used to further our
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understanding in other mammals that are not yet fully understood, particularly humans. A cross-species comparative
analysis is therefore crucial for contributing to our understanding of the physiology of eating.

Effects of Estrogens on Metabolism Across the Menstrual and Estrous Cycle
Rodents undergo a four-day ovarian and oviduct cycle known as the estrous cycle. Estradiol fluctuates throughout the
estrous cycle and can affect food intake in rats based on the stage. During the proestrus stage, characterized by an
increase in estradiol, rats tend to consume less food (Butera, 2010). On the other hand, rats tend to increase food
intake during the post-ovulatory phase when estradiol levels are low compared to the other peri-ovulatory phase
(Brown & Clegg, 2010; Geary, 2006).
Rats also tend to have maximal wheel running activity during proestrus, while having minimal running activity during the metestrus stage (Anantharaman-Barr & Decombaz, 1989). This indicates that rats tend to be more
active during high levels of estrogens, and other studies have found that ovariectomized female rats exhibit hypoactivity due to the lack of estrogens (Witte et al., 2010). Perhaps activity levels and feeding are affected by estradiol due
to unknown potential evolutionary benefits. It would make sense for female mice experiencing higher levels of estradiol and peaking in fertility to focus more energy on mating and less energy on feeding.
The effects of estrous cycle on feeding in mice is similarly confounding. (Butera, 2010) (Witte et al., 2010).
While some studies found no difference in food consumption across estrous compared to male mice that do not undergo estrous (Smarr et al., 2019), other studies found an association between estrous levels throughout the estrous
cycle and food consumption: there was a decrease in food intake in female mice during the proestrous stage compared
to the other stages in the estrous cycle (Butera, 2010; Petersen, 1976; Witte et al., 2010). It is possible that these studies
are both correct, but the conditions, such as, but not limited to, the age of the mice, could have been different in each
of them and affected the results. These conflicting studies indicate that further studies are needed to determine what
the effects of ovarian hormones on food consumption are in female mice.
There also appears to be uncertainty with how hormonal changes during the menstrual cycle affects food
consumption. In one study, women appeared to eat less right before ovulation (Roney & Simmons, 2017). Another
study supported this finding and also found that food consumption decreases during the periovulatory stage, and is
highest during the luteal stage compared to the other stages (Buffenstein et al., 1995). During the luteal stage, there is
a surge of progesterone, and estrogens are not as high in the periovulatory stage. Finally, the premenstrual stage appears to correlate with an increase in food consumption (Klump et al., 2008). This stage corresponds with low levels
of progesterone and estrogen. However, other studies have found no correlation between the menstrual cycle and food
intake (Souza et al., 2018).
In primates, there appears to be a significant decrease in food intake which is associated with the midcycle
estradiol released and the gonadotropin surges that are also experienced (Rosenblatt et al., 1980).
Together, these studies show that tracking food intake across endogenous estrous and menstrual cycles does not yield
consistent results, regardless of species. Studies removing and replacing gonadal hormones present a somewhat clearer
picture.

The Function of Estrogens and Ovariectomy on Food Intake
Estrogens influence food intake in some species. In other species, there may not be an effect on food intake, but body
weight is affected when estradiol is absent. In rats, ovariectomy (OVX) is shown to increase body weight which is
caused by hyperphagia and hypoactivity (Witte et al., 2010). While this weight gain results in an increase in leptin
levels for OVX rats compared to sham controls, there is also no change in leptin sensitivity. (Chen & Heiman, 2001).
Leptin is a hormone that is known to contribute to the regulation of body weight (Kratzsch et al., 2000). The change
in leptin levels coupled with no change in leptin sensitivity means that the removal of ovarian hormones affect food
intake directly. In addition, OVX is also shown to increase meal size (Butera, 2010). These findings link the rat’s
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weight gain from OVX to hyperphagia, but there are also findings that demonstrate that food intake eventually returns
to baseline levels. One study found that the weight gain occurred during the first five weeks following OVX, but after
this time period food intake returned back to normal and “body weight stabilized 12-16% above sham-control weights
for the duration of the experiment” (McElroy & Wade, 1987). Thus, initially following OVX, hyperphagia and hypoactivity synergize to increase body weight. However, overtime their weight stabilizes, signifying homeostasis has been
reached. This might be due to an unknown mechanism that is activated to maintain body weight and feeding in rats
that has yet to be studied. Regardless, this signifies that the loss of estradiol and progesterone affects feeding and
weight in rats.
In rats, replacement studies demonstrate that estradiol decreases food intake by activation of both G ProteinCoupled Estrogen Receptor (GPER) and Estrogen Receptor (ER) alpha (Butler et al., 2018). Mice, on the other hand,
appear more complicated. The absence of estradiol does not appear to affect food intake in female mice (Witte et al.,
2010), though the presence of estradiol can affect food intake and ER alpha is needed for this effect. In fact, when ERalpha is absent, estradiol treatments have no effect on food consumption in female mice while it does have an effect
on mice that have ER-alpha (Geary et al., 2001). However, ER-beta, a second nuclear estrogen receptor, does not have
to be present for estradiol to affect feeding. In fact, one study was able to determine that ER-alpha had an effect on
food intake, but the presence of ER-beta does not affect food intake in ovariectomized rats (Santollo et al., 2007).
The main difference between rats and mice without ovaries is that OVX primarily decreases food intake in
rats and instead primarily results in less activity in mice (Witte et al., 2010). While ovariectomy in rats leads to weight
gain due to primarily hyperphagia, ovariectomized female mice experience weight gain primarily because of hypoactivity and reduced metabolic rate (Witte et al., 2010). Estradiol itself is known to act on the medial preoptic area and
also the ventromedial nucleus of the hypothalamus when the ER-alpha is activated to increase physical activity, so it
is understandable that the removal of this hormone through ovariectomy would lead to hypoactivity (Correa et al.,
2015; Ogawa et al., 2003). There was no change in food intake despite the absence of ovaries (Witte et al., 2010). The
reason why food intake does not change despite the absence of ovaries and compared to the presence of ovaries is still
unknown. However, it is possible to learn more about the effects of removing estrogens through other mechanisms
such as menopause.
Similar to female rats and mice undergoing ovariectomy, menopause in women is characterized by a decline
in reproductive hormones, primarily estradiol, and significant weight gain. Similar to female mice, women entering
menopause appear to gain weight despite the fact that food consumption does not change (Davis et al., 2012). When
these post-menopausal women are administered estradiol, their metabolic profile of adipose tissue becomes similar to
that of pre-menopausal women (see below) (Bjorntorp, 1997). Like mice, women can benefit from a reintroduction of
estradiol in the body, which can help with maintaining weight. In fact, it has been stated that female mice are a better
representation of women when it comes to the effects of female hormones compared to rats because both mice and
humans do not experience a change in food intake but instead a decline in energy expenditure (Massa & Correa, 2020).
In primates, estradiol also appears to show an effect on body weight. In one study, ovariectomized monkeys’ body
weight decreased with estrogen replacement therapy during the first three months; however, their body weight returned
to baseline during the two month recovery period (Sullivan et al., 2012). The percent body fat of these monkeys also
appeared to show the same results where body fat levels returned to baseline during the recovery period (Sullivan et
al., 2012). With the daily treatment of selective estrogen receptor modulator GSK232802A, the most inactive monkeys
and the monkeys who weighed the most seem to have also increased their activity the most (Sullivan et al., 2012).
Rhesus monkeys, similar to rats, experience a decrease in food intake and body weight once they undergo estradiol
replacement (Czaja & Goy, 1975). This signifies that the primates are able to maintain or lose weight when administered estrogens.

The Function of Progesterone With and Without the Presence of Estrogens on Food Intake
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Estrogen Therapy is shown to alleviate the effects of ovariectomy on body weight (Hirschberg, 2012), but there are
also studies showing how the co-administration of estradiol and progesterone can help with maintaining body weight.
As mentioned above, estradiol alone tends to decrease food consumption in some species. In addition, the administration of physiological progesterone alone has no effect on body weight nor food intake in ovariectomized rats subject
to time-restricted feeding conditions to induce binge-eating paradigm (Yu et al., 2011). However, when there is cyclic
administration of both estradiol and progesterone, these ovariectomized binge-eating rats were able to maintain weight
as well as maintain food intake (Yu et al., 2011). This signifies that progesterone does not affect food consumption
alone. However, with the presence of estradiol, progesterone does affect food consumption. Furthermore, it is known
at this point that estrogens and progesterone work together to affect food intake, but how this happens is still a matter
of debate (Yu et al., 2011). One potential reason for how these hormones alter food intake throughout the estrous cycle
is potentially “increasing the sensitivity to the satiating signals normally responsible for meal termination” (Drewett,
1974). It has been suggested that estrogens and progesterone are affecting the rate at which food is broken down in
the stomach which further affects satiation (Drewett, 1974). Progesterone, generally known to increase body weight
with the presence of estradiol, can also help to maintain weight when both estradiol and progesterone are administered
to ovariectomized mice.
Progesterone is normally associated with an increase in feeding in humans especially with the presence of
estrogens, and estrogens are normally associated with a decrease in feeding (Klump et al., 2008). Most studies done
on cycling women were mainly intended to investigate the effects of hormonal contraceptives. However, it is important
to note that these contraceptive methods, mainly consisting of administering progesterone, have been shown to lead
to weight gain. In cycling women where estrogens are naturally being produced by the body, the hormone progesterone, particularly when it is administered in high doses, tends to increase food intake and leads to weight gain in women
(Amatayakul et al., 1980). Similarly, weight gain has mainly been shown when delivering high doses of progesterone
to women, such as the contraceptive shot depot medroxyprogesterone acetate (DMPA). Most of the weight gain from
synthetic medroxyprogesterone is due to this hormone increasing the amount of fat stored in the body (Amatayakul et
al., 1980). In fact, one study found that there was a significant increase in weight among obese women who were
administered DMPA compared to the control group (Bonny et al., 2006). In addition, there have been no significant
evidence that indicate weight gain in women administered Levonorgestrel, Norethindrone, or DMPA in a separate
study (Mainwaring et al., 1995). These conflicting findings may represent an association between the current weight
of the individual and how different doses of progesterone might affect women. The study that administered DMPA to
obese women also had a separate group of women who were not classified as obese, so this association can be analyzed. Obese women were more sensitive to DMPA and gained more weight compared to non-obese women (Bonny
et al., 2006). It would be worth analyzing if overweight individual were also more sensitive to DMPA compared to
those with a healthy BMI. However, there has not been a study performed studying this group to the best of our
knowledge. As mentioned above, progesterone helped to maintain body weight with the presence of estrogens in
female mice. Perhaps a similar approach can be taken in women to determine what dosage is optimal to maintain body
weight while concurrently serving as an effective contraceptive.
Although rarely discussed, men also have progesterone and estrogens in their bodies. One of the main functions of progesterone in men is to capacitate sperm (Foresta et al., 1992). Progesterone administration is shown to
increase food intake and encourage weight gain in men but further studies are needed (Leinung et al., 1995; Oettel &
Mukhopadhyay, 2010).
Similar to rats, mice, and women, non-human primates also experience progesterone influences on food intake with the presence of estrogens. In some studies, non-human primates have been shown to experience an increase
in food intake during the luteal phase, which is characterized by low levels of estradiol but high levels of progesterone
compared to the early follicular phase (Rosenblatt et al., 1980). However, one study found that progesterone alone did
not affect food intake and progesterone and estrogens administered concurrently did not affect food intake either
(Czaja, 1978). It might be worth replicating this experiment because other species have also seen conflicting results
across studies. As the function of progesterone seems to alter depending on dosage level and the presence or absence
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of estradiol, replicating these experiments while paying heed to estradiol levels can help strengthen the results of some
studies while also refuting the results of other studies regarding the effects of progesterone on food intake. It is important to consider that the methods for both experiments were different, which could be the reason why the results
were also different. One of the studies experimentally administered the same daily dose of progesterone and estrogens
while the other study took blood samples and observed the natural levels of estrogens and progesterone in the body.
The study that administered the daily dose of progesterone did not find any changes in food consumption (Czaja,
1978a). Considering that one of the studies was experimental and the other observational, the effects of progesterone
could differ based whether it is naturally or synthetically produced. However, a different approach would need to be
done where different levels of progesterone are administered to these non-human primates, since the previous study
only administered one constant daily dose of progesterone.
Together, this cross-species analysis supports the idea that progesterone should be considered when looking
at the effects of estrogens, since the fluctuating levels of progesterone can also influence food intake.

Function of Testosterone in Food Intake and Body Weight
The hormone testosterone affects food intake and body weight differently among the sexes and across species. For
instance, female rats tend to experience an increase in food intake when testosterone is present along with an increase
in body weight (Iwasa et al., 2017). In male rats, the loss of testosterone due to orchiectomy decreases food intake and
body weight by decreasing meal frequency which is usually normalized by testosterone (Asarian & Geary, 2006).
Female and male mice are affected by testosterone in a similar manner. Female mice showed an increase in food intake
following neonatal exposure to testosterone (Hirschberg, 2012). Another study found similar effects where neonatal
female mice who were administered testosterone experienced an increase in food intake 6 weeks after weening
(Nohara et al., 2011). Adult female mice experiencing hyperandrogenemia, induced by treatment with the aromatase
inhibitor Letrozole, had increased body weight though food intake remained at base level (Skarra et al., 2017). These
hyperandrogenemia mice exhibit similar issues, such as insulin resistance related to elevated levels of testosterone in
female mammals and can be used as models to further study the effects of polycystic ovarian syndrome in women.
Similar to male rats, male mice without testosterone weighed less than male mice with testosterone (Petersen, 1978).
In men, there are mixed results on how testosterone affects body weight. Many testosterone treatments have been
administered to obese men with a testosterone deficiency. Testosterone deficiency is defined as a lack of function of
either or both the testes and/or the hypothalamic pituitary axis, and this condition usually leads to a lack of testosterone
levels (Traish & Zitzmann, 2015). Interestingly, when obese men who lacked testosterone were administered longterm testosterone, they experienced significant weight loss over time (Traish, 2014). The mechanism behind this
seemingly bidirectional relationship between testosterone deficiency and obesity is still not very well understood
(Traish & Zitzmann, 2015).
In women, testosterone appears to promote appetite because it increases the frequency of cravings and also increases
impulsivity compared to women with typical levels of testosterone (Hirschberg, 2012). One way to observe heightened
levels of testosterone in women is by looking at women with polycystic ovary syndrome (PCOS). Women with PCOS
also tend to experience hyperinsulinemia which disrupts the GnRH and LH pulse and subsequently leads to hyperandrogenemia (Rojas et al., 2014). The increased levels of testosterone in women experiencing PCOS further aids in
insulin resistance creating a positive feedback and subsequently leads to an increase in dietary carbohydrates and lipids
consumption, adrenal androgens production, and hormone leptin production (Rojas et al., 2014). Therefore, elevated
levels of testosterone in women increases both food intake and weight.
Currently, to our knowledge, studies have not been done that show how testosterone affects food intake in non-human
primates. Perhaps performing studies on both female and male non-human primates can help us understand the effects
and mechanisms of testosterone on food intake in general.

Other Metabolic Measures: the Interaction of Body Weight, Adipose Tissue, and Hormones
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In rats, both progesterone and estradiol play a role in food intake, body weight, and adiposity. Lipoprotein lipase (LPL)
activity is important for adipocyte triglyceride uptake, and it is regulated by both progesterone and estradiol (Schwartz
& Wade, 1981). LPL activity is important to consider since its activity is affected by both progesterone and estradiol
and may be one of the reasons why adiposity levels changes when these hormones are present. Ovariectomy increases
LPL activity, and estradiol treatment reduces LPL activity (Schwartz & Wade, 1981). It was also found that neither
estrogen treatment alone nor progesterone alone changed parametrial (the fat that surrounds the uterus) adipose tissue
LPL activity in weanling rats (Schwartz & Wade, 1981). Weanling rats overall responded to estrogen treatment the
same way as the adult rats; however, LPL activity seem was not affected which could be because of the lesser amounts
of hepatic and adipose tissue receptor levels (Schwartz & Wade, 1981). In addition, there is also a notable increase in
both lean and fat mass in rats with estrogen treatment (Chen & Heiman, 2001). This signifies that estrogens may not
contribute to just an increase in adipose tissue but also an increase in other masses unrelated to fat accumulation.
These effects are also seen in adipose tissue-specific androgen receptor knockout mice. These mice have a higher
intra-adipose estradiol level, which has accordingly been shown to lead to an increase in subcutaneous obesity (Brown
& Clegg, 2010).
In women, estradiol promotes the storage of subcutaneous fat, while the loss of this estradiol during menopause aides with more deposited central fat (Brown & Clegg, 2010). One reason why women may have a higher
amount of subcutaneous fat compared to men is because subcutaneous adipose tissue has a higher concentration of
both estrogen receptors and progesterone receptors (Brown & Clegg, 2010). In addition, women entering menopause
are shown to have an increase in visceral fat, which is also seen in ovariectomized rats (Brown & Clegg, 2010). This
occurs because there is a decrease in estradiol in women entering menopause, which means that there will be less
subcutaneous adipose tissue. Subcutaneous adipose tissue is also shown to have relatively few androgen receptors,
which is another reason why men tend to have less subcutaneous fat (Brown & Clegg, 2010). In contrast, visceral fat
tissue has a higher concentration of androgen receptors and is also more abundant in men (Brown & Clegg, 2010). In
addition, women who exhibit high amounts of testosterone also appear to accumulate visceral fat in the same manner
that men do (Rebuffe-Scrive et al, 1989). However, these women also tend to have abnormally low levels of progesterone and estrogens, so this increase in visceral fat in women can also arguably be because of the deficit in estradiol
and progesterone (Laatikainen et al., 1980)
Androgen deprivation therapy in men led to weight gain in one particular study with a 2.4-10% increase of
body fat and a 3% decrease in lean body mass during the 6 month to 2 year duration of this treatment (Kelly & Jones,
2015). Testosterone production can not only affect body weight, but the inverse relationship can occur. Increased
adiposity is directly related to increased leptin levels, and this can result in the hypothalamus becoming leptin resistant
(Kelly & Jones, 2015). This disturbance leads to a decrease in testosterone production (Kelly & Jones, 2015). Thus,
men with high levels of visceral fat tend to have low levels of testosterone compared to men with normal levels of
visceral fat (Marin et al., 1995). It has also been observed that obese men with low testosterone levels had higher
estradiol levels in their urine compared to the lean control groups (Schneider et al., 1979). However, a more recent
study found results that were contrary to this study (Dhindsa et al., 2011). This means that it is still unclear if the
aromatization of testosterone (the conversion of testosterone to estradiol) in obese men is occurring at a high rate. Men
with a higher Body Mass Index (BMI) tend to experience insulin resistance, which negatively affects Sex Hormone
Binding Globulin (SHBG), the protein that binds to sex hormones, and therefore decreases free testosterone levels
(Russell & Grossmann, 2019). However, when testosterone is replaced, there appears to be a significant amount of
weight loss along with a decreased waist circumference indicating that the effects caused by the androgen deprivation
therapy are reversible (Kelly & Jones, 2015). Another study administered testosterone to men with low levels of
testosterone and found that visceral fat decreased while lean body mass remained the same (Mårin et al., 1993).
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The hormones estrogens, progesterone, and testosterone all affect food intake, body weight, and fat composition across
multiple species. The lack of estradiol tends to increase food intake, body weight and fat composition in most species.
However, investigations into the effects of estradiol on these parameters conflict. For instance, some studies find that
high levels of estrogens decrease food intake in women, while other studies did not find any significant difference in
food intake (Roney & Simmons, 2017). In addition, progesterone does not affect these parameters in all species when
it is the only hormone in the body (Yu et al., 2011). However, with the presence of estrogens, progesterone can increase
food intake and body weight (Yu et al., 2011). Finally, testosterone generally increases food intake and affects body
weight and fat composition differently depending on the sex of the species. In humans, men tend to experience a
decrease in fat and fat composition tends to be allocated towards visceral fat (Brown & Clegg, 2010). Women with
high levels of testosterone tend to experience an increase in fat and also experience fat composition allocated towards
visceral fat (Brown & Clegg, 2010).
There have been discrepancies in findings across several studies. For instance, one study found that women
administered the progestin DMPA experienced a significant increase in weight (Bonny et al., 2006) while a separate
study found no significant difference (Mainwaring et al., 1995). Another discrepancy can be seen among men and
women when examining the effects of testosterone on body composition and food consumption. Men with higher
levels of testosterone were correlated to be at healthier BMI levels compared to their counterparts who have low levels
of testosterone (Traish & Zitzmann, 2015). In contrast, women with PCOS, which includes abnormally high levels of
testosterone in the body, can experience weight gain (Rojas et al., 2014). A discrepancy in the findings of one study
can be cross analyzed with a similar study in a different species, and the knowledge gap can be bridged in that matter.
For example, our results regarding the effects of DMPA among cycling women can be cross-analyzed with non-human
cycling primates who were administered progesterone. Non-human cycling primates did not experience an effect in
body weight when administered progesterone, which is in accordance to the study that found no significant difference
in women administered DMPA (Czaja, 1978). When there are conflicting findings within a species group, a crossspecies analysis gives one the ability to decide which finding is stronger and supported across multiple species. Discrepancies among the sexes are also important to consider because there can potentially be a mechanism in the body
that leads to a higher risk of being overweight in one sex while helping maintain weight in the other sex.
While there are plenty of studies that have been performed on humans, there are limitations on what can be
studied. For example, a lot of human studies mentioned had a primary purpose, such as studying the effectiveness of
contraceptives (Amatayakul et al., 1980) or alleviating the negative effects of low testosterone in men such as unwanted weight gain (Traish & Zitzmann, 2015). None of the studies mentioned above had a primary focus on the
relation on food intake and hormones because these types of studies are viewed as subsidiary issues such as side effects
of a medication or condition such as PCOS (Rojas et al., 2014). Relegating these studies to secondary measures limits
our full understanding because of their correlative nature. This means that the results needed to better understand the
physiology of eating cannot be found without performing an actual experiment.
While there are numerous studies relating hormones to food intake and body weight, it seems that there is
still some uncertainty on how female hormones affect mice and humans. Some studies found an effect while others
did not. It is possible that a compensatory mechanism in the body is preventing these female hormones from affecting
food consumption and body weight when no effect is found (De Vries, 2004). This mechanism has yet to be found,
but it may explain the inconsistencies found in several studies performing similar experiments. For example, some
studies state that women do not experience a change in food intake across the menstrual cycle despite fluctuations in
female hormones (Souza et al., 2018). However, based on the same experiment performed on other species, it is
apparent that the same hormone produced similar effects in the other species where the results were consistent. These
consistent results among several species can bridge the gap that was not found in the inconsistent results in other
species. However, it is important to consider that these inconsistences may have occurred because of the differences
in experimental approach. When replicating these experiments, it is important to consider an alternate approach to
further contribute to our understanding of these past findings. However, knowing the variety of approaches and results
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for the topic being studied can help with determining what needs to be changed from the methods of these studies to
yield consistent results. For this reason, a cross-species analysis is deemed useful and insightful.
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