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Introduction
The phenomenon of pregnancy in the absence of male 

participation has long fascinated reproductive biologists, 
challenging traditional understandings of fertilization and 
pregnancy. True parthenogenesis can be simply deϐined 
as a form of asexual reproduction where an egg develops 
into an embryo without fertilization. This phenomenon 
has been documented in various species, predominantly 
in invertebrates and some reptiles [1,2]. Recent studies 

Abstract 

Background: Albino rats are extensively utilized in reproductive and biomedical research 
owing to their well-characterized physiology. Under normal physiological conditions, a 
successful pregnancy necessitates copulation with a fertile male. However, atypical cases 
have been documented wherein females appear to undergo a subsequent pregnancy in 
the absence of male contact following an initial mating event.

Objective: This review aims to clarify potential biological mechanisms underlying 
this rare and interesting phenomenon, synthesize evidence from rodent studies and 
comparative biology, and discuss the implications for reproductive science in the future.

Methods: A narrative review of the literature was performed, focusing on the 
reproductive physiology of albino rats, pseudopregnancy, sperm storage, superfetation, 
and parthenogenesis. Additional insights were combined from studies involving other 
species exhibiting similar reproductive phenomena.

Results: Several mechanisms may explain the occurrence of second pregnancies in the 
absence of male contact: (a) sperm storage within the female reproductive tract allowing 
delayed fertilization; (b) hormonally induced pseudopregnancy without fertilization; 
(c) superfetation, defi ned as conception during an ongoing pregnancy; (d) accidental 
parthenogenesis, although this phenomenon is extraordinarily rare in mammals; and 
(e) experimental or housing artifacts, including overlooked male access. Evidence from 
rodent models predominantly supports pseudopregnancy and sperm storage as the 
most reasonable explanations, whereas parthenogenesis remains highly improbable in 
mammals.

Conclusion: The observation of second pregnancies in albino rats without male 
presence challenges the traditional paradigm of mammalian reproduction. Although 
defi nitive evidence is currently lacking, consideration of these potential mechanisms 
exposes signifi cant gaps in reproductive biology knowledge. Future studies employing 
genetic, hormonal, and histological approaches are needed to clarify this phenomenon and 
its implications for reproductive biology, laboratory animal management, and the reliability 
of experimental outcomes.

have conϐirmed facultative and obligate parthenogenesis 
in diverse taxa, including sharks [3], lizards and snakes [2], 
and even in some amphibians [4]. These ϐindings reveal that 
parthenogenesis serves as an adaptive reproductive strategy 
in species facing environmental or demographic challenges, 
facilitating reproduction in the absence of males while 
contributing to their evolutionary ϐlexibility and biodiversity. 
A conϐirmed case of true parthenogenesis in mammals would 
revolutionize our understanding of genetics, embryonic 
development, and evolutionary biology. 
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Albino rats serve as one of the most widely utilized 
model organisms in reproductive and biomedical research 
due to their well-understood physiology, ease of breeding, 
and genetic uniformity. Their reproductive biology has been 
extensively characterized, demonstrating that successful 
pregnancy generally requires copulation with a fertile male. 
This initial understanding supports numerous studies related 
to fertility, endocrinology, and developmental biology [5,6]. 
However, recent reports have challenged this conventional 
view by reporting cases where female albino rats appear to 
undergo subsequent pregnancies without any male contact 
[7], raising important questions about the complexities and 
possible alternative mechanisms in mammalian reproduction 
[7].

The phenomenon of a second pregnancy also suggests the 
existence of alternative pathways for reproductive activation, 
including spontaneous ovulation, pseudo-pregnancy, 
or overlooked environmental and physiological factors 
(Figure 1). Such pathways may operate independently of 
copulation, indicating more complex regulatory mechanisms 
in female reproductive physiology than previously 
understood. These ϐindings not only have signiϐicant 
implications for our understanding of reproductive biology 
but also impact laboratory animal management, breeding 
programs, and experimental reliability. For instance, 
unrecognized pregnancies or reproductive states can 
confound experimental outcomes, leading to variability and 
challenges in reproducibility. Moreover, these occurrences 
raise important questions about the triggers and controls 

of ovulation and implantation, as well as the potential for 
cryptic fertilization events. Understanding whether these 
events are due to physiological phenomena, such as sperm 
storage, hormonal states, or rare reproductive capabilities 
like parthenogenesis, is crucial to interpreting experimental 
data accurately. Furthermore, elucidating these mechanisms 
could inform improvements in animal husbandry protocols, 
ensuring more precise control over breeding and reducing 
unintended reproductive events that may affect both scientiϐic 
studies and animal welfare [8].

This review aims to explain existing knowledge and explore 
the potential biological mechanisms that could elucidate 
such extraordinary reproductive events. By examining data 
from rodent studies and comparative biology across species, 
the review seeks to clarify whether known reproductive 
phenomena, such as sperm storage, pseudopregnancy, 
superfetation, or parthenogenesis, can account for these 
observations. Further, it highlights the gaps in current 
understanding and discusses the implications for reproductive 
science, laboratory practices, and future research directions. 

Currently, there is limited or no documented evidence of 
second pregnancies occurring in albino rats in the absence 
of subsequent male access. This underscores the rarity or 
potential absence of natural parthenogenesis or alternative 
reproductive mechanisms in this species. Conventional 
mammalian reproductive biology generally presumes that 
male fertilization is essential for the initiation of subsequent 
pregnancies. Most studies on albino rat reproduction report 
normal gestation periods and reproductive cycles that involve 
male involvement for fertilization. Exceptional reproductive 
phenomena such as superfecundation are rare and involve 
complex mechanisms. The present study investigates an 
underexplored aspect of albino rat reproduction by suggesting 
the possibility of second pregnancies occurring without 
male contact. This observation challenges the traditional 
understanding of mammalian reproduction and warrants 
further investigation into potential non-conventional 
reproductive mechanisms in this species.

This hypothetical observation is scientiϐically extraordinary, 
as it would challenge the established understanding of obligate 
sexual reproduction in placental mammals. The main items 
concerning this study would focus on rigorously investigating 
the purported event, considering established biological 
mechanisms that could mimic pregnancy, and exploring 
more radical, but less likely, biological explanations. Primary 
hypotheses and probable mechanisms for understanding this 
rare occurrence could provide new insights into reproductive 
physiology and potential parthenogenetic or hormonally 
induced processes.

Explanations for the second pregnancy 
mechanisms in rats

1. Pseudopregnancy misinterpretation: The most 
reasonable explanation of the observed “second pregnancy” is 
actually pseudopregnancy, in which rats, cervical stimulation 

Figure 1: Comparison of reproductive pathways in albino rats, highlighting 
standard and alternative mechanisms including pseudopregnancy, 
sperm storage, superfetation, and parthenogenesis. The fi gure illustrates 
the physiological adaptability of albino rats to diverse environmental 
conditions through multiple reproductive strategies.



Beyond Conventional Mating: Reviewing the Possibility of Second Pregnancies in Albino Rats without Male Access

 www.clinmedcasereportsjournal.com 335https://doi.org/10.29328/journal.acr.1001169

(from infertile mating, interactions with other females, or 
environmental factors) activates a neuroendocrine reϐlex. 
Environmental factors may play a role in regular fertility, 
where any disturbance can delay pregnancy [9]. The most 
important effective factor is light. Light exposure signiϐicantly 
inϐluences reproductive physiology in albino rats through 
its effects on the hypothalamic-pituitary-gonadal (HPG) 
axis and the circadian regulation of reproductive hormones. 
Albino rats, which possess amelanotic retinas, are particularly 
sensitive to light intensity and photoperiod changes. Exposure 
to abnormal lighting conditions, such as constant light or light 
at night, disrupts their reproductive cycles by altering the 
secretion of key hormones, including luteinizing hormone 
(LH), follicle-stimulating hormone (FSH), and progesterone, 
ultimately affecting ovulation and fertility [10-12].

2. Hormonal state: This response prolongs the life of 
the corpus luteum, which secretes progesterone. Elevated 
progesterone causes physiological changes, mammary gland 
development, nesting behavior, and weight gain that mimic 
true pregnancy [13,14]. An investigative procedure can be 
done through hormonal proϐiling (progesterone, prolactin) 
during suspected gestation to distinguish true pregnancy 
from pseudopregnancy.

3. Delayed implantation: A possible explanation for 
the occurrence of a second pregnancy in albino rats is an 
overlooked mating during the fertile postpartum estrus, 
which typically occurs within approximately 48 hours 
after parturition. Mating during this brief fertile window 
can initiate a new pregnancy; however, the implantation of 
embryos may be delayed or enter a dormant state [15]. This 
delay in implantation allows the uterus to temporarily pause 
embryonic development until maternal conditions become 
favorable for embryo attachment and further gestation.

Delayed implantation, also known as embryonic diapause, 
is a well-documented reproductive strategy observed in 
numerous mammalian species, allowing synchronization of 
birth with optimal environmental conditions and maternal 
physiological readiness [16]. In rodents, including albino 
rats, this facultative delay is regulated by a balance of ovarian 
hormones, primarily progesterone and estrogen. Studies 
demonstrate that the preimplantation surge of ovarian 
estrogen is critical for blastocyst activation and uterine 
receptivity, and its absence or insufϐiciency can maintain the 
blastocyst in a dormant state [17].

During delayed implantation, the blastocyst exhibits 
reduced metabolic activity and fails to initiate uterine 
attachment until it receives appropriate hormonal signals 
[18,19]. This dormancy can last from several days to weeks, 
after which the blastocyst is reactivated, leading to resumed 
growth and implantation. Thus, in albino rats, embryos 
conceived during postpartum estrus might remain in a state of 
delayed implantation, explaining the observation of a delayed 
or second pregnancy.

Lactation delay

The process of lactation and suckling induces a 
neuroendocrine response that temporarily inhibits uterine 
receptivity and embryo implantation, resulting in a state of 
embryo dormancy or diapause. This phenomenon, known as 
lactational delay, is a form of facultative delayed implantation 
widely documented in rodents. It involves hormonal 
regulation primarily through sustained progesterone 
secretion, which maintains pregnancy, and the suppression 
of ovarian estrogen surges necessary for blastocyst activation 
and uterine readiness [20-22]. This adaptive reproductive 
strategy allows rodents, including albino rats, to optimize 
reproductive success by spacing pregnancies according to 
physiological and environmental constraints.

Prolactin secretion, stimulated by suckling, acts centrally 
on the hypothalamic-pituitary-gonadal (HPG) axis to suppress 
the preimplantation estrogen surge critical for blastocyst 
activation and subsequent implantation. This hormonal 
regulation postpones implantation until maternal conditions, 
such as weaning and adequate energy reserves, are suitable 
for supporting pregnancy [23].

Subsequent implantation

When suckling intensity decreases or the ϐirst litter is 
stopped, the inhibitory neuroendocrine signals disappear, 
permitting blastocysts to transition from a metabolically 
dormant state to an active state capable of implantation in the 
uterine lining, thereby initiating a subsequent pregnancy. This 
process ensures optimal maternal resource allocation and 
successful establishment of pregnancy under physiologically 
favorable conditions [24].

Superfetation and or sequential ovulation

Some mammals can perceive a second fetus while already 
pregnant. This refers to the rare occurrence in which a female 
considers a second fetus while already pregnant. Although 
this phenomenon can explain overlapping pregnancies, it 
necessitates fertilization by sperm and is distinct from delayed 
implantation. Superfetation requires a permissive hormonal 
and physiological environment that allows ovulation and 
fertilization during an ongoing gestation [25]. 

To investigate these mechanisms, careful monitoring 
of mating behavior during the postpartum fertile period, 
controlled litter separation to modulate suckling stimuli, 
and comparative analysis of gestation length relative to 
established delays in implantation are essential. Furthermore, 
hormonal assays measuring progesterone, estrogen, and 
prolactin, combined with molecular markers of blastocyst 
activation, can provide robust evidence supporting delayed 
implantation as the underlying process for observed 
secondary pregnancies without apparent new mating events 
[26]. Another potential mechanism involves the retention of 
viable sperm within the female reproductive tract from prior 
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mating events, allowing fertilization of a new cohort of ova at 
a later stage. This hypothesis warrants further investigation 
for anatomical or physiological peculiarities that may enable 
extended sperm viability [27].

Sperm retention and storage

Sperm viability explores the less-documented possibility 
of long-term sperm retention in the female’s reproductive 
tract, considering what research would be needed to test this 
hypothesis, including precise timing of male isolation relative 
to copulation.

Long-term sperm storage, the least likely explanation, 
within the female reproductive tract is not characteristic 
of rat physiology, where sperm viability typically persists 
for only several hours to a few days post-copulation. Unlike 
some vertebrate species, such as certain reptiles and bats, 
that possess specialized anatomical adaptations enabling 
extended sperm preservation, rats lack such mechanisms. In 
the meantime, long-term sperm storage in the female tract is 
not characteristic of rat physiology, but it remains a theoretical 
possibility.

Recent advances in assisted reproductive technologies 
demonstrate improved in vitro sperm storage capabilities; 
however, these do not reϐlect natural physiological processes 
[28]. Nevertheless, the possibility of passing sperm retention 
or rare exceptions in rodents cannot be entirely dismissed 
and warrants further investigation [29]. Detailed studies 
utilizing histological examinations and molecular markers 
are essential to elucidate whether any cryptic anatomical or 
physiological phenomena could facilitate prolonged sperm 
viability in the rat female tract. This line of inquiry may reveal 
novel reproductive adaptations or anomalies inϐluencing 
fertility outcomes.

In this study, female albino rats aged 7 to 8 weeks, 
weighing approximately 190 ± 30 grams, were monitored 
to investigate the occurrence of second pregnancies without 
male access. The rats were housed in standard conditions with 
controlled temperature, humidity, and a 12-hour light/dark 
cycle. After an initial conϐirmed pregnancy through vaginal 
smear examination, the pregnant female rats were observed 
continuously for behavioral and physiological changes, which 
indicated a possible second pregnancy during the subsequent 
postpartum period. Key observations included changes in 
physical appearance, weight, and reproductive behavior. 
The timing of pregnancies and inter-pregnancy intervals was 
carefully recorded. The timing of pregnancies was varied 
based on the female rat itself, which was recorded between 21 
to 40 days after the ϐirst pregnancy. This case-based approach 
allowed us to document and analyze the phenomenon within a 
controlled experimental framework, linking individual animal 
cases to broader reproductive biology insights [30].

Future prospective

This phenomenon can open up ideas on different levels:

1. Genetics

A. Genetic diversity: Currently, sexual reproduction 
promotes genetic diversity through the combination of 
parental DNA. True parthenogenesis would challenge this 
paradigm, as offspring would be genetically identical to the 
mother. This could lead to a reevaluation of the importance 
of genetic diversity in mammalian populations and the 
mechanisms that drive evolution.

B. Genetic engineering and cloning: The ability of a 
single female to generate viable offspring has the potential 
to advance biotechnological applications signiϐicantly. This 
capability could lead to the development of techniques for 
cloning or producing genetically modiϐied organisms without 
the requirement for male gametes. Such advancements would 
streamline research in genetics and developmental biology by 
simplifying reproduction-related methodologies.

C. Epigenetics: Mammalian embryo development 
is governed by complex epigenetic regulation involving 
DNA methylation, histone modiϐications, and chromatin 
remodeling. A parthenogenetic embryo offers a unique model 
to study how epigenetic factors inϐluence development in 
the absence of paternal genetic contributions. Investigating 
epigenetic imprinting in such embryos can provide valuable 
insights that may reshape our understanding of heredity, gene 
expression regulation, and developmental processes.

2. Embryonic development

A. Developmental pathways: True parthenogenesis could 
unveil new pathways in mammalian embryonic development. 
The mechanisms by which an egg can develop independently 
may reveal alternative developmental routes that are not 
observed in sexually reproducing mammals.

B. Stem cell research: Parthenogenetic embryos could 
serve as a source of pluripotent stem cells, offering a unique 
avenue for regenerative medicine. If these cells retain the 
ability to differentiate into various cell types, they could be 
used for therapeutic purposes without ethical concerns 
related to embryo destruction. Parthenogenetic embryos 
have garnered signiϐicant interest as a valuable source of 
pluripotent stem cells. These cells possess the capacity to 
differentiate into a wide range of specialized cell types, 
making them particularly promising for regenerative 
medicine applications. Importantly, stem cells derived from 
parthenogenetic embryos offer unique ethical advantages, 
as their derivation does not involve the destruction of viable 
embryos, thereby bypassing many ethical concerns associated 
with embryonic stem cell research.

3. Evolutionary biology

A. Evolutionary strategies: The occurrence of true 
parthenogenesis in mammals would prompt a profound 
reassessment of established evolutionary strategies. Sexual 
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reproduction is traditionally favored due to its ability to 
generate genetic diversity, which enhances adaptability and 
resilience in changing environments. However, the emergence 
of asexual reproductive modes, such as parthenogenesis, 
challenges this paradigm by allowing for reproduction without 
males, resulting in offspring genetically identical to the 
mother. From an evolutionary perspective, parthenogenesis 
may confer selective advantages under speciϐic ecological 
conditions, such as low population density, scarcity of mates, 
or stable environments where rapid population expansion 
is beneϐicial. This reproductive strategy enables a lineage to 
proliferate quickly without the genetic cost or risk associated 
with sexual reproduction, such as the production of less ϐit 
male offspring or the need to ϐind a mate.

Nevertheless, evolutionary trade-offs exist; the lack of 
genetic recombination in parthenogenetic reproduction 
can reduce genetic variation, potentially limiting long-term 
adaptability and increasing vulnerability to environmental 
changes or diseases. This balance between the beneϐits of 
rapid reproduction and the risks of reduced genetic diversity 
raises critical questions regarding the ecological contexts 
and evolutionary pressures that could allow mammalian 
parthenogenesis to evolve and persist. Understanding these 
dynamics in albino rats or other model organisms can provide 
insights into the plasticity of reproductive modes and the 
complex interplay between genetics, environment, and 
evolutionary ϐitness.

Recent advances in mammalian biology suggest that 
although natural parthenogenesis in mammals is generally 
considered highly unlikely due to genomic imprinting 
and developmental constraints, experimental evidence 
demonstrates that parthenogenetic development can be 
induced under controlled conditions, and in some cases, 
viable offspring have been produced [31]. This indicates that 
while rare and constrained, the possibility of parthenogenesis 
in mammals should not be dismissed entirely and could have 
important evolutionary and biomedical implications.

B. Speciation and adaptation: Parthenogenesis alters 
established concepts of speciation by introducing evolutionary 
pathways distinct from those observed in sexual reproduction. 
This mode of reproduction can drive genetic divergence by 
enabling populations to become reproductively isolated in 
the absence of genetic recombination. By allowing organisms 
to reproduce independently of males, parthenogenesis 
facilitates rapid population growth and colonization in speciϐic 
environmental contexts where sexual reproduction may be 
less efϐicient or hindered.

Furthermore, parthenogenetic lineages may adapt to their 
environments differently, often by maintaining advantageous 
gene combinations that support niche specialization. While 
parthenogenesis limits genetic diversity and can constrain 
adaptive potential over long timeframes, it simultaneously 

promotes biodiversity by fostering ecological differentiation 
and speciation through alternative evolutionary trajectories. 
Recent molecular studies suggest that, despite inherent genetic 
and epigenetic challenges, facultative or rare parthenogenetic 
events might contribute to the diversiϐication and adaptation 
of mammalian species [31] (Figure 2).

Conclusion
The possibility of true parthenogenesis would be 

highlighted as a revolutionary claim that would require 
irrefutable, replicated evidence before being accepted by the 
scientiϐic community. Any future study must utilize highly 
experimental controlled conditions to eliminate confounding 
variables. Using video monitoring to conϐirm the absence of 
male rats or other forms of contact, as well as to precisely 
document all behavioral and physiological changes. The 
study should include both truly isolated virgin females and 
known pseudopregnant females as controls for comparison. 
A multi-pronged approach is necessary to understand the 
observed phenomenon for send pergenancy with male 
contact. Histological and hormonal evaluation could be 
conducted as hormonal assays and examine reproductive 
tissues of the affected female to conϐirm pregnancy and rule 
out pseudopregnancy or other pathologies. High-resolution 
genetic testing of offspring is critical to conclusively rule out 
paternal DNA contribution to the mother’s to rule out any 
paternal contribution. Given the profound implications, the 
event must be successfully replicated in a controlled setting. 
The study would involve carefully designed experiments 
to test each of the proposed mechanisms. If a repeatable, 
asexually derived pregnancy is observed, it would necessitate 
a paradigm shift in the ϐield of reproductive biology.
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