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Abstract: The placenta is a transient yet indispensable organ that sustains the developing fetus throughout pregnancy. It
mediates the exchange of nutrients, gases, and waste products, while also regulating maternal physiology through endocrine and
immunological functions. This review integrates classical Ayurvedic perspectives with modern biomedical insights, highlighting
the placenta’s structural complexity, functional diversity, and clinical significance. By examining both traditional and
contemporary viewpoints, the article underscores the placenta’s pivotal role in ensuring maternal well-being and fetal survival.
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L. INTRODUCTION
The placenta is a unique organ that develops exclusively during pregnancy, serving as the critical interface between mother and
fetus. Structurally, it originates from the trophoblast of the blastocyst and becomes fully functional by the end of the first trimester.™
Its dual origin—maternal and fetal—enables efficient exchange through chorionic villi, ensuring optimal growth conditions for the
fetus .4
Functionally, the placenta performs multiple roles: nutrient transfer, gas exchange, waste elimination, hormone secretion, and
immunological protection ). It secretes hormones such as hCG, progesterone, estrogen, and human placental lactogen, which
sustain pregnancy and prepare the maternal body for lactation.”! Immunologically, it acts as a selective barrier, preventing maternal
immune rejection while allowing passive transfer of antibodies.™
Ayurvedic texts, though not explicitly naming the placenta, describe its functions through concepts like Apara and Garbhashaya,
emphasizing nourishment and the transmission of Prana (vital energy).””) Modern research further demonstrates that placental
health influences long-term outcomes, with dysfunction linked to preeclampsia, intrauterine growth restriction, and even adult-onset
metabolic disorders.!
Recent advances in molecular biology, including single-cell RNA sequencing and spatial transcriptomics, have revealed intricate
signaling networks that regulate placental development and maternal adaptation.' These findings highlight the placenta not merely
as a temporary organ but as a dynamic regulator of pregnancy and a determinant of lifelong health.

1. DISCUSSION
A. Ayurvedic Perspective
In Ayurvedic texts, the term Apara is often used to portray the placenta. It is considered one of the Upadhatus (secondary tissues) of
Rakta Dhatu. Sushruta mentions the importance of Rakta, Shukra, and Aahara Rasa in fetal development, indirectly pointing
towards placental functions. The placenta is responsible for transmitting Prana (vital energy) from mother to fetus.™*”!

B. Modern Perspective

Modern embryology describes the placenta as a fetomaternal organ, part fetal (chorion frondosum) and part maternal (decidua
basalis).™!

It performs critical functions:™?

1) Nutritional: Transfers glucose, amino acids, fatty acids, and vitamins.

2) Respiratory: Facilitates oxygen and carbon dioxide exchange.

3) Excretory: Removes fetal waste like urea and creatinine.

4) Endocrine: Secretes hCG, progesterone, estrogen, hPL, and relaxin.**!

5) Immunological: Protects fetus from maternal immune response.*
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C. Structure and Development

1) Formation begins during the second week of gestation from the trophoblast.[15]

2) By 12 weeks, it has a discoid shape, weighs 500-600 g, and measures ~20 cm in diameter.
3) Circulation comprises both uteroplacental and fetoplacental systems.[16]

4) Acts as a selective barrier, allowing beneficial substances while blocking harmful agents.™”)
D. Functions of the Placenta

1) Transport: Nutrients from mother to fetus; waste products from fetus to mother.

2) Endocrine: Sustains pregnancy and prepares the maternal body for lactation.

3) Protective: Acts as a partial immunological barrier; filters pathogens and toxins.

4) Metabolic: Synthesizes glycogen, cholesterol, and fatty acids.

E. Complications Associated with Placental Dysfunction™®!

1) Placenta previa

2) Placental abruption

3) Preeclampsia

4) Intrauterine growth restriction (IUGR)

5) Placental insufficiency

The placenta is imperative for sustaining fetal life. Ayurvedic descriptions, though not identical, provide a conceptual understanding
of placental functions through the lens of Apara and Rakta Dhatu. Modern medicine offers a detailed physiological and biochemical
analysis. Present research focuses on placental biomarkers for early diagnosis of gestational diseases and stem cells derived from the
placenta for regenerative medicine.™” Both Ayurveda and modern science acknowledge the importance of maintaining placental
health for ideal pregnancy outcomes.

1. CONCLUSION
The placenta is far more than a transient support structure—it is a multifunctional organ essential for maternal-fetal survival and
long-term health. Ayurvedic perspectives conceptualize it as Apara, emphasizing nourishment and vitality, while modern science
provides detailed insights into its structural, biochemical, and immunological complexity.
Recent research underscores its role as a sensor and regulator of maternal environment, capable of adapting to hypoxia,
malnutrition, and stress to optimize fetal survival. Dysfunctional placental processes, such as impaired spiral artery remodeling or
altered metabolic signaling, are now recognized as central to complications like preeclampsia, intrauterine growth restriction, and
placental insufficiency. These conditions not only compromise pregnancy outcomes but also predispose offspring to chronic
diseases later in life.
Thus, the placenta should be regarded as a determinant of lifelong health. Integrating Ayurvedic wisdom with modern biomedical
findings offers a holistic framework for maternal-fetal medicine, acknowledging both physiological and spiritual dimensions of
pregnancy. Continued research into biomarkers, stem cell therapies, and targeted interventions holds promise for reducing maternal
and neonatal morbidity. Safeguarding placental health is therefore essential for ensuring safe pregnancies, healthy neonates, and
resilient future generations.
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