Human Embryogenesis: Modern Science vis-a-vis
Samkara’s view as reflected in Praparicasara

—Kakali Ghosh

[Abstract: Life is a fascinating field of study. According to Indian spiritual tradition life (prana)
is a link between matter and consciousness. Acarya Samkara, even being propounder of Advaita
Vedanta, expounded the biological process of human reproduction and evolution of embryo in
his renowned treatise Praparicasdra. Arguably the observation of Samkara has striking similarity
with the conclusions of biological sciences.]
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Introduction:

Brahma satyam jagan mithya— the cardinal tenet projected by Acarya Samkara in course of
time almost appeared to be the identity of the entire Indian philosophy and culture. In spite
of conceiving that deep rooted impression regarding the falsity of the phenomenal world,
neither Indian heritage nor even Samkara himself neglected the same. Therefore, besides
composing commentaries on Upanisads, Brahmasitra and Srimadbhagavadgita and
authoring a few authoritative texts on Advaita Vedanta, Acarya Samkara also wrote an
amazing compendium named Praparicasara, on the basics of the manifest universe, which

is an interplay of life and matter.

Life and its pulsation in matter has been a fascinating field of study since the dawn of
civilization. Life is a puzzle in itself and the endeavour to demystify it is a very common
feature of human mind. Physics and chemistry do not suffice for the explanation of the
conscious behaviour and experience of living systems. Therefore, there exist sufficient
reason and rationale to challenge the material explanation of life and the search for a
comprehensive theory of life involving both matter and conscious experience has thus

become a significant subject of investigation.

Indian spiritual tradition, which has nurtured human understanding of life and nature,
conceives of consciousness as the Absolute Reality and the manifest existence as a
superimposition on pure consciousness. Thus sparks of consciousness seen to manifest
through the material body of living systems may be interpreted on the basis of the
axiomatic consideration of this principle. In this perspective, consciousness reflecting
through inanimate matter is termed prana, life. This pranpa is a link between the matter and
consciousness. Acarya Samkara, who had been less emphatic about the relative aspects of

the Reality, however expounded the biological process of reproduction of one living
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system from the other in his renowned Praparicasara in order to explicate the interplay of
matter and life in this grand design of phenomenal existence, which indirectly substantiates
the basic proposition of the existence of Consciousness at the fundamental level. Evidently,
he was guided by the upanisadic principle that the singular consciousness manifests as
different layers of existence— namely, annamaya atman, pranamaya atman, manomaya
atman, vijianamaya atman and anandamaya atman— at the relative level. A uniform and
harmonious co-ordination between these different layers of phenomenal existence makes

for a fine tuned and ordered system of names, forms and diversities.

The present paper is an analysis of Samkara’s treatment on mammalian embryogenesis as
revealed in the Praparicasara taking into consideration both the gross and subtle aspects of
the manifest existence. Arguably, his wonderful exposition has striking similarities with the
conclusions of modern biology. Though Samkara's treatment has been lacking somewhere
in furnishing the minute details of the gross evolution of the embryo, yet his contribution is
unique in the sense that it provides a comprehensive theory which accounts for the life

principle that partakes in physiological growth.
Egg to Embryo: According to the modern science and Prapaiicasara:
Oogenesis and Ovulation:

Under the influence of follicle stimulating hormone (FSH), and luteinizing hormone (LH),
the ovaries produce a mature ovum in a process known as ovulation. By about 14 days into
the reproductive cycle, an oocyte reaches maturity and is released as an ovum. Although
the ovaries begin to mature many oocytes each month, usually only one ovum per cycle is

released.
Fertilization:

Once the mature ovum is released from the ovary, the fimbriae catch the egg and direct it
down the fallopian tube to the uterus. It takes about a week for the ovum to travel to the
uterus. If a sperm is able to reach and penetrate the ovum, the ovum becomes a fertilized
zygote containing a full complement of DNA. After a two week period of rapid cell
division known as the germinal period of development, the zygote forms an embryo. The
embryo will then implant itself into the uterine wall and develop there during pregnancy. It

is noteworthy that generally only one sperm out of thousands is able to fertilize the ovum.
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Ancient Indian science perhaps could not make out the minute distinctions among all
internal biological organs, although the basic observations are not at all far from the
modern clarifications. In Praparicasara, though accurate divisions of female reproductive
organs like fallopian tubes and others are not available, a very precise and comprehensive
idea about fertilization of human being as well as mammals has been demonstrated through

a few verses—

STgNTE] IR ETIGE gﬁqﬂa‘q jarﬁyujas tu gramyatah kriyatah srutisambhavah/
sa jayate caturvimsattattvasamyuktadehavan//
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svasthanata$ cyutac chukrad bindum adaya marutah/
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TR T VR e e AT garbhasayam pra visati yada tulyam tadaparah//

artavat paramam bijam adayasyas ca mulatah/

ST AT SSTHIETATRAT eld: |
TeT THVE A=Y § AR
T AT Ao UrEs S Her)
3T AT HYoh fAferd T-HersaH ||

yada garbhasayam nesyaty atha sam misrayen marut//

mayTyam nama yosottham paurusam karmanam malam
anavam nama samprktam militam tanmaladvayam//

(PS 1/70-73)
(T.HEr 2/9o0-93)

The abovementioned verses deliver the message that ancient scriptures could at least
apprehend the movement of both the male sperm and female ovum towards each other and

they were supposed to be driven by two currents of air (marutah...aparah).

svasthanatas cyutac chukrad bindum adaya— That only a small particle of sperm is taken
for fertilization is documented in this portion. It resembles the actual science of penetration

of the egg by a single sperm out of many.

The ovum (paramam bijam) is referred as mayiya perhaps because of the amazing
attractive nature of the ovum and the sperm as karmana because of its very fast and active
movement towards the egg. In fact, even in absence of intercourse ovum goes through a
regular and relaxed course of journey from ovary to uterus. But sperms, immediately after
entering the female body actively make a very rapid ride towards the competent egg as if

being subjugated by the same.

A fertilized egg is also called a “zygote”, a “1 cell embryo” or a “2 pronuclear embryo”.
That zygote which is proved to contain a full complement of DNA in Praparicasara 1s
designated as apava, which also indicates the same as a germ containing all the attributes

of the final manifestation.
Development of fetus:

According to modern medical science the fertilized egg (zygote) divides repeatedly as it
moves down the fallopian tube to the uterus. First, the zygote becomes a solid ball of cells.

Then it becomes a hollow ball of cells called a blastocyst.*

Inside the uterus, the blastocyst implants in the wall of the uterus, where it develops into an
embryo attached to a placenta and surrounded by fluid-filled membranes. Between 5 and 8
days after fertilization, the blastocyst attaches to the lining of the uterus, usually near the

top. This process, called implantation, is completed by day 9 or 10.
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zygote 2-cell 4-cell multi-cell morula blastocyst
mouse DO D1 D1-2 D2 D2-3 D3-4
human D1 D1-2 D2 D3 D3-4 D5

* inner cells of the morula form the inner cell mass; A outer cells of the morula form the trophectoderm
Images are courtesy of Dr. B. Behr and the Stanford University IVF diinic.
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Ancient Indian scientific investigations in spite
convincing model regarding the journey of a fetus. Praparicasara illustrates—
WG FTed Shredd o aql khagabhir marudanyadbhih kledyate kathyate ca tat

: o f é D \.\3 . \l |

ayami budbudakaram pare’hani vi jrmbhate/

AT AR WSat T STre
. c paksena caturasram syan matur bhiktarasatmavat//
TRIUT TR el
militad api tasmat tu prthag eva maladvayat/
fAferareft Teryg qerta wergar)

Kittabhiitadvayam piirvam bijayugmam sam un
namet// (PS 1/76-78)

foheeyasd ga derg Sl

(T4 2/98-9¢)
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The thickening of the egg as zygote after fertilization as demonstrated through the pictures
above is supposed to be anticipated also by ancient Indian scientists. Prapaiicasara
illustrates—  khagabhir marudagnyadbhih  kledyate kathyate ca tat/ sandribhitam
tadahnaiva matur angusthasammitam// This verse states that the combined seeds in that
very day of fertilization solidify into a condensed germ having the size of the other’s thumb

by the action of the five basic elements, namely akasa, vayu, tejas, ap and prthivi.

In the next day the zygote is apprehended to take the form of a bubble (budbudakara) in
the next verse. The first picture in the series of development of fetus (Pic. 5), offered by

modern scientists, seems to be the pictorial demonstration of the said observation.

It is already noted earlier that a fertilized zygote is also named as “2 pronuclear embryo”.
Male and female genetic material (DNA) is visible in the 2 pronuclei (circular structures) in
the center of the picture in the series of development of fetus (Pic. 5). Samkara perhaps in
his Praparicasara hinted about that 2 pronuclear embryo by the idiom Kittabhiitadvayam
(Cf. Supra, Verse 1/78).

Although Praparicasara does not provide a proper step by step development of a fetus, it
could at least assume a mature formation of the same within 2 weeks/15 days (paksera)
from the day of fertilization (Cf. Supra, PS 1/77). In the text the mature embryo is qualified
by the word caturasra, which suggests symmetry in shape. Biologically, the embryo
assumes a concrete shape after 15 -16 days of fertilization and the primitive streak, which
is a narrow midline in the embryo, starts to form giving rise to a bilateral symmetry®. The
development of the primitive streak is a significant feature in the course of evolution of the

embryo.

However, Samkara also records that the embryo after a fortnight of fertilization attains a
significant stage of its development which is remarkably in consonance with the findings of

modern science.
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Evolution of major cords/nerves in fetus: According to the modern science and

Praparicasara:
Formation of Spinal Cord:

The primitive streak appeared from the trilaminar germ disk of the embryo (Cf. Supra
Pic.7) in course of time develops into neural tube which gives rise to the brain and spinal

cord in vertebrates.

The process of the said development has been recorded in the modern science with minute
details. Parallel views are also available in the technical literature of ancient India.

Regarding the formation of Susumna nadr, Acarya Samkara in Prapaficasara states—

S q wEar = LRSI} TheTgdTd| tirdhvam tu maruta nunnam tasmad api phaladvayat/
SYeRaRTEa ST AT St a9 T |1 ubhayatmiky adhovrtta nadi dirgha bhaved rjub//

STATSHET T TS TATeTE 5 avanmukhi sa tasyas ca bhavet paksadvaye dvayam/
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AT e e e AT nadyos tatsambandhah syuh saptanya nadyo matah//

@ tato sa prathama nadi sa susumneti kathyate/

ya vamedeti sa jiieya daksina pingala smrta//

A AT ey ATt |/ GyEia wmeAd|
ar arsfa | ST gferon e S
(TE 2/9R-¢R)

- (PS1/79-81)

According to Samkara by the stimulation of Marut/ Vayu right at the top of the uterus a
straight long nadr (cord/ nerve) called Susumna is produced, which is attached to both the
maternal and paternal genetic material. The direction of extension of Susumna is stated in
the Praparicasara to be downward perhaps from the perspective of the position of the baby
in the mother’s womb. The cranium of the baby normally faces downward of the mother’s

womb and the caudal portion of it is attached to the upper portion of the embryo.

Besides the central nadi Susumna about 3,50,000 other nerves, veins and arteries with
branches and sub-branches are assumed to be spread all over the body from that central
cord having five regions®. Amazingly, modern science also demonstrates five regions of the
spinal column.
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Apart from Susumna, Praparicasara echoing the Yoga and Tantra tradition asserts the

existence of two other main nadis namely Ida and Pingala. Ida, in those literary works is
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said to be connected with the left scrotum, encircles Susumna, passes by the right kidney,
goes to the heart and then passing by the left shoulder proceeds to the right nostril. Pingala

originating from the right scrotum goes in a similar way to the left nostril®.

Three primary nadis

Pic. 9

It is noteworthy that the concept of Susumna, Ida and Pingala has been depicted in the logo
of All India Institute of Medical Sciences (AIIMS) and other premier medical organizations

of India.

Logo of AlIMS Logo of Indian Medical Association
Pic. 10 Pic. 11

Many other dhamanis namely Gandhari, Hastijihva etcetera are said to be ramified all over
the body®.

Thus Samkara has identified three primary neural channels, namely Susumna, Ida and
Pingala, among the existing 3,50,000 other channels. In conformity with the scriptural
tradition he has termed these channels nadis. The word nadi, which means tubule, refers to
the communicational pathway of impulses from one point to the other in human body.

These impulses not only refer to the gross nerve currents throughout the body, but also
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indicate the subtle flow of energy from one point to the other. The Susumna, Ida and
Pingala are the primary nadis which are related to the flow of impulses connected with the
Central Nervous System (CNS). The CNS includes the brain and the spinal cord.
According to the Biological sciences, the CNS is the Central Processing Unit of human
body and it functions through receiving and transmission of impulses. The afferent impulse
(towards the brain) coming from every point of the body is processed in the brain. The
efferent impulses (away from the brain) move to every point of the body from the brain
through other defined path ways. The spinal cord is so designed that it provides the
necessary mechanisms to allow this two-way communication. The Susumna in the ancient
texts represents the spinal column which is associated with flow of the afferent (positive)
and efferent (negative) nerve currents through it. The pathways of these afferent and
efferent impulses are characterized by Ida and Pingala respectively.’ The description of Ida
and Pingala as given by Samkara perhaps suggests these two nadis connect all the organs
of the body to the CNS.

Development of Umbilical cord:

Modern science knows that at 5 weeks the placenta and Umbilical Cord develop. Placenta
is the tissue that connects the sac around the unborn baby to the mother’s uterus. Umbilical
Cord is the tube that connects the baby to the placenta. It brings the baby nourishment and

oxygen from the mother’s blood and takes away waster products.

Wastes and carbon dioxi
delivered from the baby

Umbilical Cord
Pic. 12

While stating about several nadis, Prapaiicasara also mentions about the umbilical cord

which is supposed to bring the baby all the nourishments from the mother’s body.
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FIR=TET afRde a1 wae fe seaa ...kacin nadi bahir vaktra ya matur hrdi

badhyate//
TT TYBAAITT HeR 39 HoadT|
yatha tat pustim apnoti kedara iva kulyaya/
AT T: T AT (.. o o
N matur ahararasajair dhatubhih pusyate
LA EXACY)

kramat// (PS 1/85cd-86)
Commencement of life in fetus:

The question of when human life begins is one of considerable ethical, legal, and political
importance, particularly for public policy debates over abortion and embryonic stem cell
research. The scientific evidence supports the conclusion that a zygote is a human organism
and that the life of a new human being commences at a scientifically well defined “moment
of conception.” But yet fertilization itself even in modern science is surprisingly difficult to
define.?

According to scientists and doctors by the fifth week of the gestation period, the heart starts
beating and divides into chambers. Though the beating of the heart is often considered as
the infusion of life into the fetus, neither science nor Vedanta tradition accepts such a view.
In the scientific perspective, life is a continuous process and the living cell is the basic unit
of life. Fertilization is only a landmark which marks the formation of a genetically distinct
organism exhibiting the signs of life. However, the beating of the heart in the embryo,
detected through non-invasive medical instrumentation, is simply a confirmation of the

healthy development of the embryo exhibiting the signs of life.

As Indian and especially the vedantic philosophical tradition believes in the omnipresent
existence of consciousness it never speaks of the commencement of life, rather it states that
as the embryo goes on increasing, the same as a part (kala) of Supreme Light (param-jyoti)
manifests the life-force and thus attains the state of a conscious living being (ksetrajfiata).

Consequently, the germ comes to be regarded as a living being (jantu).

kramavrddhau paramjyotiskala ksetrajiatam iyat/

UGG TESAITEReT ST
R . . saksetrajfiam malam tat tu sabhtitam Sagunam punal
T3 "ot ag Tqd 0 gl

e THHTH ARy fiad
(TH. 2/¢9-¢ @)

sadosam dusyasampannam jantur ity abhi dhiyate/
(PS 1/87-88ab)

Conclusion:
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Tantra as science mainly concentrates on method, technique and experience instead of

theorizing like philosophers. It is existential and experiential.

Acarya Samkara is recognized mainly as the champion of the Advaita Vedanta philosophy.
But Prapaiicasdra, one of the most authentic texts of Tantra, explores tantric Samkara
instead of philosopher Samkara. In this text we see Samkara primarily and apparently to
ponder on the existential knowledge regarding the phenomenal universe. The present paper
is a humble attempt to draw mere an outline of his observation regarding the human
embryogenesis, which covers a tiny part of Praparicasara. Although, the text seems to
concentrate on several issues related to a human life, the string which is constant
throughout the text is the oneness of the Supreme Soul. Samkara here elevates the reader
from the domain of scientific and existential observations to that of philosophical

revelation of sole Consciousness.

Advaita Vedanta philosophy although declares the material world to be ‘false’ never
retreats to make out the causes behind the manifestation of worldly lives. Since time
immemorial scientists have been aspiring to solve the riddle of life and its nature. But ‘life’
is yet an unsolved puzzle. Samkara’s exposition in Prapaiicasara contains the germ of
novel thoughts regarding the real nature of life. The paper substantiates that a thorough

study of this treatise may shed some new light on the scientific understanding of life.
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Photos and information about scientific embryogenesis are available from several website links through Google.
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