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1.1 INTRODUCTION

The incidence of neonatal mortality and unhealthy progeny remains high in India. One of the
contributing factors to this may be inadequate understanding of embryology. To prescribe
specific diet and medicine, proper knowledge of Embryology is mandatory. In addition to the
Ayurvedic Samhitas, several other ancient texts—such as the Garbhopanishad and Buddhist
literature including Sanyuktanika, Milindapanho, and Jataka—also describe aspects of
embryology. However, in the Charaka Samhita, these descriptions are presented in a more

systematic, clear, and seemingly scientific manner compared to other ancient sources.

To establish its scientific relevance and authenticity, it is essential to study and critically
evaluate these concepts in the light of modern obstetrics, which is supported by established

scientific evidences.

‘Embryology’ is the science of knowing the concepts ‘Conception’, growth and development
of Embryo. ‘Embryology’ is described in Charaka Samhita and termed it as ‘Garbha-
Avkranti Shareera’. In ‘Garbha-Avkranti’ different concept is described such as -

e Shukra Sangathan (Composition)

e Garbha-Utpattikar Bhava (Required material for Foetus Birth),

e Garbha Masanumasik Vriddhi (Embryogenesis),

e Beejabhaga and Beejabhaga Avyava (Genetic material)

e Nutrition of foetus

e Garbha or Praja Vikriti (Birth defects and its causes)

The above concepts are not clearly understood, as they are described in a concise manner
using ancient stylistic language. These descriptions were formulated in accordance with the
knowledge, context, and limitations of that period, and were based on the available resources,
observations, and prevailing conditions of the time. To achieve a clearer understanding, it is
necessary to critically analyse these concepts through interpretation and correlation with
modern obstetrics literature. Such systematic interpretation may help in evaluating and

establishing their scientific relevance.
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1.2 MATERIALS AND METHOD

The critical analysis was conducted in two stages: first, the collection and description of data.
and second, its interpretation. Following concepts related to Garbha-Avakranti were selected
from Charaka Samhita Shareera Sthana Chapter 2™, 3 and 4",

e Shukra Sangathan (Composition)

e Garbha-Utpattikar Bhava (Required material for Foetus Birth)

e Garbha Masanumasik Vriddhi (Embryogenesis).

e Beejabhaga and Beejabhaga Avyava (Genetic material)

e Garbha or Praja Vikriti (Birth defects and its causes)

After selection and description, analysis was done on the basis of interpretation in the light of

modern Obstetrics literature collected from different articles and websites.

1.2.1 Garbhotpattikar Bhav[™- 6 factors which are responsible for formation of Embryo.
e Matrija Bhav (Maternal factor in the form of Ovum and Uterus),

e Pitraja Bhava (Paternal Factor in the the form of sperm),

e Rasaja Bhav (Dietary Factor),

e Satvaja Bhav (Psychic factor),

e Satmyaja Bhava (Environmental factor),

e Atmaja Bhav (Conscious factor).

1.2.2 COMPOSITION OF ‘SHUKRA’ (SEMEN)- According to Acharya Charaka, the
attributes of Shukra (semen) are Snigdha (Unctuous), Sandra (Viscous), Picchilta (slimy),
Madhura Rasa (Sweet taste), Sphatikabha (Quartz colour). In Shareera sthana, Semen is
described as consisting all 6 Rasa (taste); Madhura, Amla, Lavana, katu, Tikta and
Kashaya.”” From these two references, it can be said that Semen is of Madhura Ras

dominance along with it also consist 5 Ras.

This can be interpreted in terms of component present in Semen-

Table 1: 6 Rasa (Taste) and their respective interpretation.

Rasa (Taste) Compound present in Semen
1- | Madhura (Sweet) Fructose, galactose, Lipids, phosphorylcholine ergothioneine [3]
2-| Amla (Sour) Citric acid, Ascorbic acid, Amino Acid [4]
3-| Lavana (Salty) Mineral sodium
4-| Katu (Pungent) Spermin [5]
5- | Tikta (Bitter) Zinc [6]
6- | Kashaya (Astringent) | Zinc [7]
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» The proteins present in semen can be described as possessing tastes such as sweet, sour,

pungent, etc.

1.2.3 PROCESS OF ‘FERTILIZATION’- The sperm and ovum fuses to form ‘Zygote’.

Beside sperm and Ovum there is also fusion of ‘Atma’ with the help of Mana (Mind).

124 GARBHA MASANUMASIK VRIDDHI (EMBRYOGENESIS)- Following
fertilization, the zygote undergoes successive growth and development. This continuous
process, extending until birth, is referred to as Garbha Vriddhi. In the Charaka Samhita, this
developmental sequence is described on a month-by-month basis and is therefore termed

Masanumasika Vriddhi Krama.

First month- All the tissues unite and intermingle, resulting in changes in their form and

colour and leading to the formation of Kalala.®

The ovum (female gamete) is spherical and consists of a single cell. After fertilization by
sperm, it begins to divide. As a result of repeated divisions, it forms a solid ball of multiple

cells, which is called Kalala or Morula.”! Thus, Kalala is a solid mass of cells.

After this stage, a fluid-filled cavity develops, leading to the formation of the Blastula. The
blastula initially consists of a single layer, but due to the inward movement of the outer layer,
it becomes three-layered, which is called the Gastrula. These three layers are known as

endoderm, mesoderm, and ectoderm.

The three germ layers can be compared with the three types of Rogamarga described in the
Charaka Samhita, namely Abhyantara (internal), Madhyama (middle), and Bahya (external)
pathways of disease. This comparison is based on the similarity that, in both frameworks, the
origin of organs and tissues is attributed to specific layers or regions. For instance, the Gl
tract is the site of Abhyantar Rogmarga (internal Pathway) and originated from Endoderm.
Ligaments, tendons, and vital organs (Marma) such as the heart and kidneys is the site of
Madhyama Rogamarga (middle pathway) and derived from mesoderm. Skin is the site of
Bahya Rogamarga (external pathway).[*” This Rogamarga are named on the basis of site or
location. These sites of Rogamarga can be interpreted as origin place. Hence here these

Rogamarga are correlated with 3 germ layers.
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Second month- In 2" month of pregnancy, embryo takes three types of shapes; Ghan, peshi
or Arbuda. Ghan is a future indicator of Male sex or child, Peshi is an indicator of Female
sex or child and Arbuda is an indicator of Hermaphrodite. According to Chakrapani, Ghan,
Peshi and Arbuda are commented as kathin (Hard or solid mass), Deergha Mansapeshi
(Elongated muscles) and vartul, Unnata (Round and elevated) respectively.™ According to
modern Obstetrics, embryo grows from the size of an apple pip at week 5 to about the size of
a raisin by week 8. During this time, it begins to resemble a tadpole; however, the tail

gradually disappears and develops into the lower part of the back.[*?"

Apple pip may be
correlated to Ghan (Solid mass), Tadpole shape with Peshi (Elongated shape) and Tadpole

without tail with Arbuda.

Third Month- In the third month, all the sense organs, body parts, and their substructures are
formed.™! According to Acharya Gangadhara, with reference to the Sushruta Samhita, in the
first half of the third month, five prominences (Pindikas)—namely the hands, feet, and
head—are formed, and in the latter half, all the sense organs, body parts, and their
subdivisions become manifested.*” During this same period, the Charaka Samhita also

mentions the development of teeth and the reproductive organs (genitalia).

Above described five prominence (Pindika) is termed as ‘Buds’ but it is formed in 6 weeks of
pregnancy. According to modern science as well, by the end of the first trimester, all major
organs are formed, although their maturation continues further. The hands, feet, and head
develop during this stage. Sensory organs such as the tongue, salivary glands, external ears,
mouth, eyes, and skin are formed. Other organs include the liver, spleen, urinary system, and
circulatory system. The organs of action (karmendriyas) also become evident, as some
transient movements can be observed in the hands and feet In obstetrics too, it is stated that
the development of teeth and genitalia begins in the third month; however, the sex is not yet
fully distinguishable.!**!

Fourth Month- In the fourth month, Sthirta (stability) is attained in the foetus. Stability can be
understood as the foetus becoming well-established, thereby reducing the chances of
miscarriage or abortion. This is possible only when the formation of the foetus is complete

and the placenta, through which the foetus is attached to the uterus, is also fully developed.

According to Acharya Chakrapani and Acharya Yogindranath Sen, the term “stability” also

implies compactness or density (nibidata). In the third month, the bones begin to harden, and
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by the end of the third month, they become solid to a certain extent; this can be interpreted as
increasing density.l*®! By the end of the third month, all organs are also formed, which

significantly reduces the likelihood of miscarriage.!*"!

After the third month, the placenta grows further and becomes fully functional. By the end of
the fourth month, its thickness increases considerably, while its expansion in size continues
thereafter. Due to this, the foetus remains stable and the chances of miscarriage are
minimized.™®!

Fifth Month- In the fifth month, there is an increase (accumulation) of muscle tissue (Mamsa)
and blood (Shonita).l*¥ The increase in blood occurs because, during the fifth month, blood

formation shifts from the liver to the bone marrow.!?”

The increase or growth of muscle tissue can be understood from the fact that, in this month,
the mother experiences foetal movements (quickening) for the first time. This happens
because the hands and feet have grown to a definite proportion, and neural connections
between the muscles and the brain are established.!*"!

Sixth Month- In the sixth month, there is an increase in strength (Bala) and complexion
(Varna).”? According to modern science, the skin colour of the foetus is determined from the
time of conception; however, it is not permanently established until around the sixth month.

By this time, the foetal skin appears reddish and thin, with visible veins.?

Seventh month- In the seventh month, all the characteristics (Organs, tissues) of the foetus
become fully nourished and developed.!?!! In Obstetrics, ‘The foetus continues to mature and
develop reserves of body fat. The foetus changes position frequently and respond to stimuli,
including sound, pain and light. The amniotic fluid begins to diminish. More body fat makes
the foetus’s skin less wrinkled and plumper. Its nervous system is quickly maturing. The
foetus makes melanin, the substance that gives skin and eyes their colour. The foetus’s lungs
start to make surfactant, a substance that helps it breathe after birth. The foetus can open its
eyes and blink. It also has eyelashes. The foetus may begin turning head-down in your uterus
as it gets ready for birth.!*!

Eighth Month- In the eighth month, Ojas is said to alternate between the mother and the
foetus. When Ojas resides in the foetus, the foetus survives; however, when Ojas is present in
the mother, the chances of the newborn surviving after birth become reduced. Due to unstable
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position of Oja between mother and child, there is less survival chances of baby. According to

modern obstetrics, it is superstition.?®

Ninth Month- From 1% day of nine month, there is Prasava kala (Time of delivery). It may

extend up to twelfth month.

1.2.5 FOETAL ANOMALIES/ BIRTH DEFECT - There are some congenital and

genetical deformity which are termed as ‘Praja Vikriti’ in Charak Samhita.”? These are

classified according to defect in

1. Sansthan (Shape)

2. Varna (Skin Colour or skin disorder)

3. Indriya- Gyana Indriya (Sensory organ), Karma Indriya (Organ of action; Limbs, Voice,
etc) and Mind

Charaka Sambhita describe the congenital defect; Jada (Mentally impaired), Andha (Blind),

Kubja (Kyphosis), Mooka (Congenital Mutism), Minmin Voice (Mumbling or indistinct

voice), Vaamana (Dwarfism), Wanga (Abnormal skin pigmentation), Unmatta (Mania),

Kushtha and Kilasa (Skin disorders and Vitiligo).2/%!

» Defect in Sansthan (Shape)- Kubja (Kyphosis), Vaamana (Dwarfism), Adhikangi
(Polydactyly), Heenangi (Missing fingers), Cleft Palate, etc.

» Varna (Colour)- Wanga (Abnormal skin pigmentation), Skin disorders, Kilasa (Vitiligo),
abnormal eye colour etc.

> Indriya - Jada (Mentally impaired), Andhata (Blindness), Mookata (Mutism), Badhirta
(Deafness), Minmin Voice (Mumbling or indistinct voice), Unmatta (Mania), etc.
In Down syndrome, some of the above features are- Mental impairment, late speech,

Dwarfism, Blindness, Mumbling or Nosy speech due to cleft palate.

1.2.6 GENETIC MATERIAL DESCRIBED IN CHARAKA SAMHITA- Genetic material
in Charak Samhita is termed as Beejabhaga and Beejabhaga-avyava. In has been described
in the context that why some parents don’t transfer their disease to their progeny. In answer to
this query, Acharya Punarvasu said if there is vitiation of Beejbhaga, then there will be
transfer of disease.®” Another context of Beejabhaga and Beejabhaga-avyava is ‘Beeja
Dosha Vikara’ (reproductive disorders due to Chromosomal Abnormalities). Beeja-Bhaga is a
part of Beeja and Beejabhag-Avyava is a component of that part.®Y These can be correlated

to DNA and genes which are responsible for transporting one features from parents to Child.
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1.2.7 CAUSES OF CONGENITAL DISORDERS- In Charaka Sambhita, there is description
regarding causes of Congenital and genetic disorders. 23!

Beeja Dosha -Genetic cause and Consanguinity (when parents are related by blood)
Garbhashaya Dosha (Uterine Disorders)

Kala Dosha (Maternal Late age)

Shareeka and Manasik Dosha (Disease of mother)

Karma Dosha (Socioeconomic factor)

Matri Aahara (Dietary or nutritional factor, alcohol intake)

Aatma Dosha- Unknown Factors

© N o g B~ w0 NP

Matri- Vihara — Exposure to unhygienic environment.

1.2.8 NUTRITION OF THE FETUS - In Charaka Samhita, it is stated that in the early
pregnancy the nourishment of the fetus occurs through Upasneha and Upasweda of mother.
In the early stages of pregnancy, before the formation of the placenta, the embryo has
chorionic villi in the trophoblast, through which nutrients reach the embryo by diffusion.**
In the uterine lining, glands secrete glucose, which is stored in the form of glycogen.* This
can be understood as Upasneha. Upasweda can be interpreted here as the effect of body heat
or temperature. Proper body temperature is essential for the diffusion of nutrients.=® It is also
responsible for various biochemical processes occurring in the fetus. Many functions in the
developing fetus, such as digestion and metabolism, can occur only at an appropriate
temperature. Therefore, proper growth of each organ and tissue of the fetus takes place within
the uterus. Upsneha, can also be correlated as fatty acids which is received from the mother.
These fatty acids are essential for the physical growth as well as mental (brain) development
of the baby. They also help in reducing the chances of preterm birth.

1.3 DISCUSSION

This work represents an attempt by the author to interpret classical concepts through
comparative analysis. A substantial portion of the knowledge and information demonstrates
close correspondence and is therefore comparable across the two systems. However, certain
aspects remain subjects of ongoing inquiry and interpretation. For instance, the description of
the successive growth and development of the zygote during the first and second month of
gestation, as presented in Charaka Sambhita, does not fully align with explanations in modern
obstetrics. Although various commentators have offered clarifications, differences in opinion

still persist.
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The unstable position of Ojas between the mother and the foetus is traditionally considered to
reduce the chances of neonatal survival. However, from the perspective of modern obstetrics,
this concept is regarded as a superstition. With the advancement of medical technology,
including sophisticated machines, equipment, and improved healthcare facilities, such beliefs

are no longer considered relevant in the present era.

Similarly, the author has attempted to correlate the concept of the three germ layers with the
Ayurvedic concept of Rogamarga. Many descriptions of Rogamarga show parallels with the
three germ layers. However, in the specific comparison between Bahya Rogamarga and the
ectoderm, only the skin demonstrates a clear correspondence. Other tissues associated with
Bahya Rogamarga, such as Rakta, Mamsa, and Meda, are not derived from the ectoderm

according to modern embryology.

In Charaka Samhita, there is a concept of ‘Punarjanma’ (Rebirth), which tells that the
Sukhshma Shareera (the liberated Soul from the body at the time of death of body), at the
time of conception comes again in the contact of panchabhautika (Penta-elemental) Shukra
and Shonita with the help of Mana. Thus, the life begins. Due to this Avkranti (Descent), the
whole process (starting from zygote formation to Child Birth) is termed as ‘Garbha-Avkranti

and study of science ‘Garbhavkranti Shareera’ in Charaka Samhita.

There are several additional concepts that could be analysed in a similar manner; however,

due to limitations in scope, they have not been included in the present discussion.

1.4 CONCLUSION

Most of the knowledge regarding embryology is similar to modern embryology, particularly
in describing the anatomical changes of the embryo and foetus from the 3rd to the 9th month.
In the ancient era, despite the absence of advanced techniques, there was a remarkable
understanding of embryology, which highlights and validates its scientific relevance.

1.5 ACKNOWLEDGEMENT
I am very thankful to my Guide and mentor ‘Prof. (Dr.) Anup Kumar Gakkhar’ for his
valuable guidance. |1 am also very much thankful to my family members specially my wife

‘Beena Joshi’ for kind support and motivation.

www.wipr.net | Vol 15, Issue 9, 2026. |  1SO 9001: 2015 Certified Journal | 1508



Tarun et al. World Journal of Pharmaceutical Research

Funding Source- None Author has used Al tool ‘ChatGPT tool to draft and Grammer

correction.

1.

10.
11.
12.

Agnivesha, Charaka Samhita, Ayurveda Dipika Teeka of Chakrapanidatta, Eshana hindi
Translation by Gaur B L, Shareera Sthana, Chapter 3, Verse 3, Edited by Nesari M and
Prasad V. V, Vol 2, Rashtriya Ayurved Vidyapeetha, Delhi, page 718.

Ibid (1) Chapter 2, Verse 4, page 682.

Lawrentschuk N, Ptasznik G, Ong S. Benign Prostate Disorders. [Updated 2021 Oct 7].
In: Feingold KR, Adler RA, Ahmed SF, et al., editors. Endotext [Internet]. South
Dartmouth (MA): MDText.com, Inc.; 2000-. Table 1. [The Composition of Human
Semen (adapted from Ganong)]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK279008/table/benign-prstate-

dsrdr.T.the composition_o/, Last accessed on 20.04.2026

Ibid

ibid

Amini N, Zinc Taste Test— A Zinc Deficiency Test That You Can Do at Home in 1 Minute,

Updated on 04/06/2010www.myvillagegreen.com

https://myvillagegreen.com/blogs/post/zinc-taste-test-e2-80-93-a-zinc-deficiency-test-

that-you-can-do-at-home-in-1-
minute#:~:text=Zinc%20Taste%20Test%20Procedure,nuts%2C%20whole%20grains%20
and%20beans., Last accessed on 20.04.2026

Luo R, Zhang Y, Jia Y, Zhang Y, Li Z, Zhao J, Liu T, Zhang W. Molecular basis and
homeostatic regulation of Zinc taste. Protein Cell, 2022 Jun; 13(6): 462-469. doi:
10.1007/s13238-021-00845-8. Epub 2021 Apr 23. PMID: 33891304; PMCID:
PMC9095774,
https://pmc.ncbi.nlm.nih.gov/articles/PMC9095774/#:~:text=Metals%200ften%20cause%
20the%20sense,1A), Last accessed on 20.04.2026

Ibid(2), Chapter 4, verse 9, page no 771

Barman Nisha, Sarma T, (2025). Exploration of Gestational Development in. Advanced
International Journal for Research (AIJFR), 6(6): 2-4. Retrieved from
https://www.aijfr.com/papers/2025/6/2720.pdf

Ibid(2), Vol 1, Sutrasthana, Chapter 11, verse 48, page no 390

Ibid(8), verse 10

Nhsinform, ready-steady-baby;, how-your-baby-develops-week-to-week,
https://www.nhsinform.scot/ready-steady-baby/pregnancy/your-baby-s-

www.wipr.net | Vol 15, Issue 9,2026. |  1SO 9001: 2015 Certified Journal | 1599


https://www.ncbi.nlm.nih.gov/books/NBK279008/table/benign-prstate-dsrdr.T.the_composition_o/
https://www.ncbi.nlm.nih.gov/books/NBK279008/table/benign-prstate-dsrdr.T.the_composition_o/
https://myvillagegreen.com/blogs/post/zinc-taste-test-e2-80-93-a-zinc-deficiency-test-that-you-can-do-at-home-in-1-minute#:~:text=Zinc%20Taste%20Test%20Procedure,nuts%2C%20whole%20grains%20and%20beans
https://myvillagegreen.com/blogs/post/zinc-taste-test-e2-80-93-a-zinc-deficiency-test-that-you-can-do-at-home-in-1-minute#:~:text=Zinc%20Taste%20Test%20Procedure,nuts%2C%20whole%20grains%20and%20beans
https://myvillagegreen.com/blogs/post/zinc-taste-test-e2-80-93-a-zinc-deficiency-test-that-you-can-do-at-home-in-1-minute#:~:text=Zinc%20Taste%20Test%20Procedure,nuts%2C%20whole%20grains%20and%20beans
https://myvillagegreen.com/blogs/post/zinc-taste-test-e2-80-93-a-zinc-deficiency-test-that-you-can-do-at-home-in-1-minute#:~:text=Zinc%20Taste%20Test%20Procedure,nuts%2C%20whole%20grains%20and%20beans
https://pmc.ncbi.nlm.nih.gov/articles/PMC9095774/#:~:text=Metals%20often%20cause%20the%20sense,1A
https://pmc.ncbi.nlm.nih.gov/articles/PMC9095774/#:~:text=Metals%20often%20cause%20the%20sense,1A
https://www.nhsinform.scot/ready-steady-baby/pregnancy/your-baby-s-development/how-your-baby-develops-week-to-week/#:~:text=your%20breast%20milk-,How%20your%20baby's%20growing,baby's%20growing%20from%203%20layers

Tarun et al. World Journal of Pharmaceutical Research

13.

14.

15.

16.
17.
18.

19.
20.

21.

22.
23.

development/how-your-baby-develops-week-to-week/#:~:text=your%20breast%20milk-
,How%20your%20baby's%20growing,baby's%20growing%20from%203%20layers:,
Last accessed on 20.04.2026

Ibid (8), verse 11, page no 772.

Charak Sambhita- ‘Ayurvedadipika’ commentaries of Chakrapanidatta and ‘Jalpakalpataru’
Annotations of Mahamahopadhyaya Sri Gangadhar Kaviratna kaviraja, Shareera Sthana,
Chapter 4, verse 5, Edited and revised by Kaviraja Shree Narendranath Sengupta &
Kaviraja Shree Balaichandra, 3" part, Chaukhambha Publishers, Varanasi. 2018, page no.
1959-1960.

stemCyte, el month of Pregnancy, www.stemcyteindia.com,

https://www.stemcyteindia.com/month-on-month-pregnancy/3month/, Last accessed on
21.04.2026

ibid

ibid

Robert A. Ahokas, Elizabeth T. McKinney, (2008, january). Development and Physiology

of the Placenta and Membranes. Retrieved from  www.glowm.com:
https://www.glowm.com/section-
view/heading/Development%20and%20Physiology%200f%20the%20Placenta%20and%
20Membranes/item/101#:~:text=The%20body%20stalk%20becomes%20the,discussed%
20elsewhere%20in%20this%20text, Last accessed on 21/04/26

Ibid(8), chapter 4, verse 21, page no 788.

Cleveland Clinic, Erythropoiesis, 12/29/2025, my.clevelandclinic.org
https://my.clevelandclinic.org/health/articles/24407-erythropoiesis, Last accessed on
21/04/26.

Catherines Ivans Donaldson, (29 July 2025). 271 Weeks pregnant. www.whattoexpect.com,

https://www.whattoexpect.com/pregnancy/week-by-week/week-21.aspx, Last accessed on
21/04/26.

Ibid(19), verse 22, page no 788-89

Kiritbhai Trivedi Himja. (13 June 2023). Skin Color Changes in Babies.

www.iclinig.com, https://www.iclinig.com/articles/newborn-and-baby/skin-color-
changes-in-babies#:~:text=in%20the%20Babies?-
\When%20D0%20Babies%20Get%20Their%20Skin%20Color?,color%200f%20their%?2
0skin%20too, Last accessed on 21/04/26.

24. 1bid(22), verse 22, page no 788-89

www.wipr.net | Vol 15, Issue 9,2026. |  1SO 9001: 2015 Certified Journal | 1500


https://www.nhsinform.scot/ready-steady-baby/pregnancy/your-baby-s-development/how-your-baby-develops-week-to-week/#:~:text=your%20breast%20milk-,How%20your%20baby's%20growing,baby's%20growing%20from%203%20layers
https://www.nhsinform.scot/ready-steady-baby/pregnancy/your-baby-s-development/how-your-baby-develops-week-to-week/#:~:text=your%20breast%20milk-,How%20your%20baby's%20growing,baby's%20growing%20from%203%20layers
http://www.stemcyteindia.com/
https://www.stemcyteindia.com/month-on-month-pregnancy/3month/
https://www.glowm.com/section-view/heading/Development%20and%20Physiology%20of%20the%20Placenta%20and%20Membranes/item/101#:~:text=The%20body%20stalk%20becomes%20the,discussed%20elsewhere%20in%20this%20text
https://www.glowm.com/section-view/heading/Development%20and%20Physiology%20of%20the%20Placenta%20and%20Membranes/item/101#:~:text=The%20body%20stalk%20becomes%20the,discussed%20elsewhere%20in%20this%20text
https://www.glowm.com/section-view/heading/Development%20and%20Physiology%20of%20the%20Placenta%20and%20Membranes/item/101#:~:text=The%20body%20stalk%20becomes%20the,discussed%20elsewhere%20in%20this%20text
https://www.glowm.com/section-view/heading/Development%20and%20Physiology%20of%20the%20Placenta%20and%20Membranes/item/101#:~:text=The%20body%20stalk%20becomes%20the,discussed%20elsewhere%20in%20this%20text
https://my.clevelandclinic.org/health/articles/24407-erythropoiesis
http://www.whattoexpect.com/
https://www.whattoexpect.com/pregnancy/week-by-week/week-21.aspx
http://www.icliniq.com/
https://www.icliniq.com/articles/newborn-and-baby/skin-color-changes-in-babies#:~:text=in%20the%20Babies?-,When%20Do%20Babies%20Get%20Their%20Skin%20Color?,color%20of%20their%20skin%20too
https://www.icliniq.com/articles/newborn-and-baby/skin-color-changes-in-babies#:~:text=in%20the%20Babies?-,When%20Do%20Babies%20Get%20Their%20Skin%20Color?,color%20of%20their%20skin%20too
https://www.icliniq.com/articles/newborn-and-baby/skin-color-changes-in-babies#:~:text=in%20the%20Babies?-,When%20Do%20Babies%20Get%20Their%20Skin%20Color?,color%20of%20their%20skin%20too
https://www.icliniq.com/articles/newborn-and-baby/skin-color-changes-in-babies#:~:text=in%20the%20Babies?-,When%20Do%20Babies%20Get%20Their%20Skin%20Color?,color%20of%20their%20skin%20too

Tarun et al. World Journal of Pharmaceutical Research

25. Cleveland Clinic, foetal-development, 19.03.2024, my.clevelandclinic.org,
https://my.clevelandclinic.org/health/articles/7247-fetal-development-stages-of-growth,
Last accessed on 21/04/26.

26. Reiss RE, Ash AD. The eighth-month fetus: classical sources for a modern superstition.
Obstet Gynecol, 1988 Feb; 71(2): 270-3. PMID: 3275917,
https://pubmed.ncbi.nlm.nih.gov/3275917/, Last accessed on 21/04/26.

27. 1bid(2), verse 29, page no 701.

28. Ibid, chapter 3, verse 15, page no 747-48.

29. World Health Organization, Congenital disorders, 27.02.2023, https://www.who.int/news-
room/fact-sheets/detail/birth-
defects#:~:text=Congenital%20disorders%2C%20als0%20known%20as%20birth%20def
ects%2C,Nutritional%20factors%20*%20Environmental%20factors%20*%20Consangui
nity, Last accessed on 21/04/26.

30. ibid(28), verse 17, page no 753.

31. ibid(19), chapter 4, verse 30, page no 795-800.

32. ibid(2), verse 28, page no 700.

33. 1bid(29)

34. Filo, (n.d.). What are the finger-like projections called that appear after the embryo has

implanted? Retrieved January 25, 2026, from askfilo.com: https://askfilo.com/user-

guestion-answers-smart-solutions/question-what-are-the-finger-like-projections-called-
that-3335323439313737, Last accessed on 25.04.2026
35. Karen M, (2025, May 30). How do babies get nutrients in the womb? Retrieved from

Babycenter.com:, https://www.babycenter.com/pregnancy/your-baby/the-placenta-what-
it-is-and-how-it-works_40005564, Last accessed on 25.04.2026

36. Samuels L, Nakstad B, Roos N, Bonell A, Chersich M, Havenith G, Luchters S, Day LT,
Hirst JE, Singh T, Elliott-Sale K, Hetem R, Part C, Sawry S, Le Roux J, Kovats S.

Physiological mechanisms of the impact of heat during pregnancy and the clinical

implications: review of the evidence from an expert group meeting. Int J Biometeorol.
2022 Aug; 66(8): 1505-1513. doi: 10.1007/s00484-022-02301-6. Epub 2022 May 12.
PMID: 35554684; PMCID: PMC9300488.,
https://pmc.ncbi.nlm.nih.gov/articlessPMC9300488/, Last accessed on 25.04.2026.

37. Texas Children hospital, (n.d.). Essential fatty acids:key nutrients during pregnancy.

Retrieved January 25, 2026, from WWW. birth.texaschildrens.org:

www.wipr.net | Vol 15, Issue 9, 2026. |  1SO 9001: 2015 Certified Journal | 1501


https://my.clevelandclinic.org/health/articles/7247-fetal-development-stages-of-growth
https://pubmed.ncbi.nlm.nih.gov/3275917/
https://www.who.int/news-room/fact-sheets/detail/birth-defects#:~:text=Congenital%20disorders%2C%20also%20known%20as%20birth%20defects%2C,Nutritional%20factors%20*%20Environmental%20factors%20*%20Consanguinity
https://www.who.int/news-room/fact-sheets/detail/birth-defects#:~:text=Congenital%20disorders%2C%20also%20known%20as%20birth%20defects%2C,Nutritional%20factors%20*%20Environmental%20factors%20*%20Consanguinity
https://www.who.int/news-room/fact-sheets/detail/birth-defects#:~:text=Congenital%20disorders%2C%20also%20known%20as%20birth%20defects%2C,Nutritional%20factors%20*%20Environmental%20factors%20*%20Consanguinity
https://www.who.int/news-room/fact-sheets/detail/birth-defects#:~:text=Congenital%20disorders%2C%20also%20known%20as%20birth%20defects%2C,Nutritional%20factors%20*%20Environmental%20factors%20*%20Consanguinity
https://www.who.int/news-room/fact-sheets/detail/birth-defects#:~:text=Congenital%20disorders%2C%20also%20known%20as%20birth%20defects%2C,Nutritional%20factors%20*%20Environmental%20factors%20*%20Consanguinity
https://askfilo.com/user-question-answers-smart-solutions/question-what-are-the-finger-like-projections-called-that-3335323439313737
https://askfilo.com/user-question-answers-smart-solutions/question-what-are-the-finger-like-projections-called-that-3335323439313737
https://askfilo.com/user-question-answers-smart-solutions/question-what-are-the-finger-like-projections-called-that-3335323439313737
https://www.babycenter.com/pregnancy/your-baby/the-placenta-what-it-is-and-how-it-works_40005564
https://www.babycenter.com/pregnancy/your-baby/the-placenta-what-it-is-and-how-it-works_40005564
https://pmc.ncbi.nlm.nih.gov/articles/PMC9300488/

Tarun et al. World Journal of Pharmaceutical Research

https://www.texaschildrens.org/sites/default/files/uploads/documents/diabetes/transition/F
atty%20Acids%20During%20Pregnancy.pdf, Last accessed on 25.04.2026.

www.wipr.net | Vol 15, Issue 9,2026. |  1SO 9001: 2015 Certified Journal | 1602


https://www.texaschildrens.org/sites/default/files/uploads/documents/diabetes/transition/Fatty%20Acids%20During%20Pregnancy.pdf
https://www.texaschildrens.org/sites/default/files/uploads/documents/diabetes/transition/Fatty%20Acids%20During%20Pregnancy.pdf

