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ABSTRACT

Advanced maternal age is defined as age above 35 in females.
Advanced maternal age is progressively recognized as a serious
societal and clinical issue, as women are more choose to delay in
pregnancy planning until their late 30s or early 40s. Advanced
maternal age is linked with poor ovarian reserve and diminished
oocyte quality, leading to complications in fertility. Numerous social
factors like higher education, career accomplishments, and
ineffective state support for families following this trend. The
possibility of successful pregnancy highly depends on the age at
which women starts her conception planning, with maternal age
being a crucial factor in assisted reproductive technologies like IVF.

Over time, the oocytes and embryos lose integrity of aging women
that are related to energy production as well as cell cycle regulation
which can result in a higher frequency for chromosomal aneuploidy.
Most of these chromosomal abnormalities result from errors during
oogenesis, especially in meiosis I. Moreover, the aging process also
affects mitochondrial function and telomere integrity that are crucial
for both oocyte quality and developmental competence as well.

Healthcare Providers should proactively counsel women on their
fertility preservation options, specifically oocyte vitrification as a
counterbalance to age-related declines in reproductive potential. Not
just for medical reasons like cancer treatment, but also your own
personal family planning choices. In conclusion, the issue of fertility
with AMA is a complex one and will require more than just measures
to prolong the reproductive years.
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Background: Advanced maternal age (AMA) is a
significant social and clinical scenario. Today, more
and more women want to give birth later in their
reproductive cycle usually by late third- early fourth
decade of life. It is known that advanced maternal
age, which refers to the mother of > 35 years old, has
a negative impact on ovarian reserve and oocyte
quality. The older infertile female has been the most
challenging patient that fertility practitioners have
encountered having grown up in a culture context of
waiting to begin child bearing due to working. For
women, it is not all the time that they are fertile.
There are reasons like raising the educational level

and feminizing of the labor market, professional
ambitions, proper contraception use or lack of active
State family support (no public preschools from 6
months to retirement), also misplaced hope that
infecundity will be supported in gynecological child-
bearing age infertility treatment through IVF and the
like. Greater chances of successful reproductive are
associated with the extent of time at which women
initiate conception attempts, and this is increasing
across countries 1. IVF prognosis is second only to
the health of both parents According to Oxford
University, a woman's age is one of [IVF's checkpoints
after her medical examination 2. More accurately,
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advanced maternal age is irrelevant the answer when
assessing fertilization rate 3, and an intermediate
effect on embryo development to blastocyst stage but
markedly elevates the rate of aneuploid blastocysts 4,
5. As women progress in their age along with a
decrease in the Ovarian reserve, there is an increase in
the incompetency of the oocytes and embryos.6,7
This relates to the pathological changes seen in some
processes such as energy metabolism, cell cycle
checkpoints, epigenetic processes, and also meiotic
missegregation. After birth and until follicle
recruitment and ovulation, oocytes are said to be held
in a state of prolonged the prophase I of meiosis and
only mature during ovulation. During this period
oocytes are prone to the effects of age as this
undermined the genetic kvality, and subsequently the
chances of reproductive success.8

OLDER AGE AND LOW OOCYTE
MORPHOLOGY

Maternal age is the most absolute factor that is
responsible for embryonic Mosaics 9, 10, 11. Over 90
percent of samples deficient in embryonic balance
receive this deficiency from mothers which is majorly
due to chromosomal misbiogenesis during oogenesis.
The biosynthetic meiosis i operates with over 70
percent error ratios making it most prevalent
however, they may sometimes be replaced in meiosis
II. In females as approximately homologous
chromosomes exchanged in the primary oocyte
during the development stage, which formed bivalent
during the meiotic prophase 1. This particular
structural bivalent is kept for years as the primary
oocytes are in the G2/M transition stagnation phase
also called dictyate till menarche, when egg
maturation resumes, and then disseminated.

Although during this prolonged period of dormancy,
the stability of bivalent structure may be
compromised, which can lead to the development of
univalents or cleaving of sister chromatids during
meiosis 1. Both these phenomena are attributed to
increase in maternal age and decrease in
recombination rates.

Nonetheless, the precise mechanisms that account for
these correlations are not known. This brings about
the complicated interaction of the maternal age and
chromosomal stability with reproductive outcomes.
Knowing such mechanisms is important in managing
reproductive factors associated with advanced
maternal age as well as enhancing ART techniques.
12,13.

MITOCHONDRIAL DYSFUNCTION

They are self-replicative with their own genome
(mtDNA) and form the fundamental contribution of
the maternal contribution to development embryonic.

14. Mitochondria play important roles in many
signaling pathways, including calcium (Ca2+)
signaling and intracellular redox potential regulation.
These functions are especially important for processes
such as fertilization and early development. 15.
Apparently, aging negatively affects mitochondria in
oocytes; a number of researchers described
mitochondrial swelling, vacuolization  and
rearrangement of the cristae in the oocytes of older
women, that is AMA advanced maternal age. 16,17.
Older oocytes contain more decreases in ATP
production and metabolic activity. Those factors
could be involved into the functions disorders in
meiotic spindle formation, cell cycle control and
chromosome alignment and segregation, embryo
development and finally, implantation. 18,19. Longer
periods of quiescence, for instance, would increase
the chances of mtDNA mutations. The cumulative
concentration of mtDNA also appears to be lower in
oocytes derived from older women, consequently
decreasing the competency of the oocytes as well as
the corresponding embryos. Such decreases in
mtDNA might interfere with the developmental
capacity of the reproductive cells engaged.20,21. In
humans, the synthesis of mitochondria occurs
physiologically only during the developmental stage
at the level of the blastocyst.22,23. The oxidative
phosphorylation-related stress, which develops during
the initial stages of embryonic development, is
typically counteracted by the induction of
mitochondrial biogenesis. In older women, however,
the reduced numbers and dysfunctional existing
mitochondria in oocytes may provoke an earlier,
compensatory induction of mitochondrial biogenesis.
An early induction leads to defects in proper embryo
development, which predisposes embryos to failure of
development early on. Understanding these dynamics
is important to address fertility challenges associated
with advanced maternal age. 24,25. Mitochondria are
contained within granulosa cells (GCs) that embrace
the oocyte during early stages of oogenesis. During
these events, these GCs are crucial in developing
oocyte competence that directly affects the quality
and functionality of the oocyte as it matures. 26,27.
AMA granulosa cells showed higher contents of
mtDNA deletions and damaged mitochondria. 28, 29.
The content of mtDNA in GCs has been linked with
the quality of embryos and inversely related with low
ovarian reserve. This may indicate that mtDNA in
GCs is highly important for the reproductive ability
and outcomes concerning embryo development.30.
Age could therefore compromise the integrity and
shape of mtDNA as well as the mitochondria and
disturbs the follicle microenvironment. These changes
might result in impaired communication between the
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oocyte and GCs surrounding it. Subsequent oocyte
development and reproduction would be affected;
therefore, understanding the nature of their
relationship will begin to solve fertility problems that
are characterized by aging. 31, 32.

SHORTENING OF THE TELOMERES
Telomeres attach the chromosomes to the nuclear
membrane, assisting in the homologous pairing and
initiation of synapsis to form chiasmata. Chiasmata
physically are the site for recombination. Since it is
indispensable for proper chromosome segregation and
a failure in this might result in n-on-disjunction with
genetic implications, proper telomere function is
crucial for Genetic stability during cell division.
33,34. Telomere shortening associated with aging
may occur in dividing and non-dividing cells and has
been linked to many diseases, including diabetes,
cardiovascular disease, and cancer. This attrition of
telomere length is thought to play a part in cellular
aging and dysfunction that makes an aging person
more susceptible to these diseases. Understanding
more about this process is important in understanding
the implications of aging on health. 35,36. Telomeres
in oocytes commence to shrink during fetal oogenesis
and remain in this stage within the adult ovary.
Diminished telomerase activity and oxidative and
genotoxic stress most likely dictate this shortening,
apart from delayed release of female gametes from a
cycle arrest and their subsequent reduced health and
functionality as women age. Understanding this
process holds great importance for the management
of fertility problems associated with aging. 37,38,39.
Studies indicate that telomeres from women who
failed an IVF cycle or suffer from multiple recurrent
miscarriage are shorter. This indicates that the length
of telomeres is associated with a poor reproductive
outcome, 40. Similarly, fragmented or aneuploid
embryos arise as a product of oocytes, 41, 42.

COHESIN FUNCTION DISRUPTION

Age-related factors influencing telomeres of an
advanced maternal aging may also lead to similar
impairments of cohesin  activity, thereby
compromising the stability and segregation of
chromosomes during mitosis.43 Cohesins are protein
rings that condense sister chromatids following DNA
replication, holding them together for a longer
duration and thus guarding their bivalent structure
during long intervals of quiescence. These proteins
hold the chromatids together until anaphase, when
they are released to initiate sister chromatid
separation. The function is critical to ensuring proper
chromosome segregation in cell division and to
maintaining genomic integrity, and demonstrates an
important function of cohesins in genome stability44.

Loss of cohesion between sister chromatids near the
centromeres could be another cause of aging-related
chromosomal missegregation. This deficiency
disrupts appropriate chromosome segregation in
mitosis and meiosis, leading to an elevated possibility
of genetic aberrations. Appreciation of this age-
related loss of cohesin function is important for
managing potential effects on reproductive health and
general genomic integrity.

SPINDLE INSTABILITY

The meiotic spindle plays a critical role in the
segregation of homologous chromosomes and sister
chromatids to ensure accurate segregation during cell
division. Normally in young oocytes, the spindle is
compact and correctly oriented relative to the
oolemma, and each pole is attached to a ring of
centrosome proteins. The spindle, however, of
patients with AMA may have structural defects at up
to 80% of the oocytes: elongation or even shrinkage.
Moreover, these typical oocytes lack fewer
microtubular foci at the cortex. Such structural
abnormalities can disrupt normal spindle function;
hence, the overall risks of chromosomal
missegregation are increased, which can contribute to
infertility. Appreciation of these differences in
spindle morphology in young and aged oocytes is
very important for continued reproductive success for
the advanced maternal age woman. 45,46 Abnormal
spindle assembly appears to enhance the risk of
aneuploidy in older women. These defects can also be
due to reduced mitochondrial function leading to
reduced ATP production which is associated with
advanced maternal age.47.

OOCYTE CRYOPRESERVATION FOR
MEDICAL AND NON-MEDICAL
CANDIDATES

All women, not only those undergoing cancer
treatment, should be properly counseled on the
various methods available to retain their fertility.

In the last decade, oocyte preservation has really
gained momentous breakthroughs, especially with the
advent of vitrification-a rapid cryopreservation
technique that does not form ice crystals as opposed
to the slow freezing. This advancement has boosted
the survival rate significantly, and thus established a
new gold standard in fertility preservation. It then
becomes a proactive approach for women to protect
their options for reproductive purposes in the future.
All these options and the advantages of vitrification
would empower women to make sound decisions
about their fertility, especially in the context of health
concerns, lifestyle choices, or age-related factors.
Therefore, education on fertility preservation
techniques is of utmost importance for all women so

@ IJTSRD | Unique Paper ID — IJTSRD70484 | Volume-8 | Issue—6 | Nov-Dec 2024

Page 304



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

they are not misguided with a decision that may affect
them long-term in their reproductive health. 48.
Clinicians should support oocyte vitrification, or egg
banking, for medical reasons like cancer or
endometriosis to save fertility. This method also helps
conquer the aging process that comes with a decrease
in the number of eggs and quality of eggs that are
available. This is an acceptable method to be used for
non-medical purposes, ‘"social freezing." It
encourages healthcare providers to help women make
informed decisions about their reproductive health
and future family planning despite their health and
personal scenarios. This strategy maximizes the
chances for women to conceive as late as possible in
life. 49, 50.

ADVANCED MATERNAL AGE IMPACT ON
FERTILIZATION POTENTIAL
As a woman advances in age, the number and quality
of her oocytes significantly decline.

This decline may impact fertility and the ability to
conceive normally, and significant efforts should be
directed toward knowing more about age-related
changes in reproductive health.51, 52. With age, the
development of chromosomal aneuploidy is much
more possible and associated with decreased
fertilization rate, embryonic development, and
implantation and pregnancy success. This correlation
also brings out the relevance of age in terms of
reproductive outcomes and the complexity entailed to
achieve successful pregnancy.53,54.

ADVANCED MATERNAL AGE AND ITS
EFFECT ON EMBRYO DEVELOPMENT

This trend makes it challenging for the fertility
specialist as they see an increase in patients who are
greater than 35 years which is a defined age above
which a patient is branded advanced maternal age or
AMA 55. Women over 35 have a sharp increase in
the rates of aneuploid embryos which shoot from a
baseline of 30% to as high as 90% by their late 40s,
before menopause. 56, 57. Several mechanisms have
been implicated in the pathogenesis of this problem,
including dysfunctional cohesins 58, weakened
stringency of the spindle-assembly checkpoint (
SAC)59, 60, telomere shortening61, 62, and impaired
mitochondrial metabolic activity63, 64. All of them
contribute directly or indirectly to proper
chromosome segregation, an important factor for the
influence on embryo competence at the moment of
development. Their impact at this stage can
considerably influence the results of reproduction. 65.

CONCLUSION

This means that educating the public on how aging
and lifestyle choices affect fertility can help to reduce
infertility rates in the future.

Lifestyle factors demand a multi-disciplinary
approach to infertility. Advanced maternal age makes
the mother vulnerable to consequences aside from the
impairments of oocyte competence. It rather increases
the rate of ectopic pregnancies, increases chances of
developing preeclampsia, increases the rate of
caesarean delivery, increases rates of preterm
deliveries, and lowers birth weights. Such information
should make counselling evidence based so that the
patients, more so those above 35, are well informed
of their chances of conception. Aged 35 should be the
minimum barrier to defining AMA and 45 the
maximum for IVF with one's own eggs.
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