
new diseases like liver cirrhosis, carcinoma liver and hepatitis are 
introduced by modern science. It is essential to conceptualize 
the basic genesis of liver in order to form the exact pathogenesis 
and treatment in Ayurveda. The present research is carried out 
to understand this concept in the light of contemporary science. 
This may be helpful while treating the disorders of the liver.

Aim of the Study

This study has been conducted to assess the views of Ayurveda 
and contemporary science on the basis of genesis of the liver.

Review of the Literature

The liver is a well known organ for Ayurveda. In Vedas, it is 
named as “Takima” or “Yakna”.[2]

Paryaya (Synonyms)
Synonyms like Kalakhanda,[3] Jyotisthana,[4] Yakrutkhanda,[5] 

Yakrutpinda,[6] Raktadhara and Raktashaya[7] are found in the 
ancient literature.

Kalakhand: This word is also used as a synonym of Yakrut in the 
Sushruta Samhita.

Jyotisthana: Jyoti means Agni. The site of Agni is called the 
Jyotisthana.

Introduction

According to modern science, the visceral organs can be 
studied with two perspectives, viz. anatomical observations and 
physio-pathological derangements. Ayurveda Samhitas concise 
the study under one heading of “Sharir”. The subject covers 
the anatomical as well as physiological studies related with the 
specific organ.[1]

Ayurveda narrates the basic principles including 
Panchamahabhoota, Tridosha, Saptadhatu, etc., in view of 
embryology and organogenesis. The various organs generate from 
different combinations of these Bhavapadarthas. Liver is a vital 
organ for metabolism. Acharyas have opined about the genesis 
of Yakrut from Rakta Dhatu (blood tissue). A parallel opinion in 
conventional anatomy states that an abundant quantity of blood 
is responsible for the formation of sinusoids of the liver. This huge 
quantity of blood comes from broken viteline and umbilical veins 
in the septum transversum. On the other hand, the raw material 
for the formation of blood cells and liver (septum transversum) 
is the same, being mesenchymal cells from the mesoderm. Many 
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Fetal nutrition usually depends on Ahara Rasa, categorized 
under maternal factors and Vayu present in Jyotisthana and 
responsible for cell division. The Ahara Rasa is first received by 
Jyotisthana, which further nourishes the whole body. Therefore, 
Jyotisthana means “liver”.

Yakrutkhanda: In Ashtanga Hrudaya, Acharya Vagbhata has used 
this word with regards to the description of diseases. In modern 
science, Yakrutkhanda means lobes of liver.

Raktadhara/Raktashaya: Yakrut is a site of Rakta Dhatu. Blood 
is stored in the liver; therefore, Raktadhara or Raktashaya words 
have been used in Ayurveda Samhitas.

Varna (Color)
In the classics, various references regarding the color of Yakrut 
can be seen during the elucidation of signs and symptoms 
of diseases. The color of Vidradhi is similar to the color of 
Yakrut,[8] i.e. Krushnalohitam (reddish brown).

Acharya Vagbhata has compared the color of Pittaja Arsha with 
Shukajihva, i.e. tongue of parrot, Yakrutkhanda and Jalouka.[5] 

In Sharira Sthana, he has stated the critical condition of the 
patient in Atisara (diarrhea). - ”If the color of stool is like the 
Yakrutpinda or Mansadhavana, the patient will not survive”.[6]

Svarupa (Appearance)
According to Bruhadarunyaka Upanishad, the appearance of 
Yakrut and Pleeha are solid structures like mountains.[4]

Sthana (Site)
The site of the liver is below and right to the heart.[9] Acharya 
Arundatta has given the same statement.[10]

Karya (Physiology of liver)
Many Acharyas have stated that the main function of Yakrut is 
to offer red color to Rasa Dhatu, i.e. Ranjana of Rasa Dhatu. 
However, according to Acharya Vagbhata, this function is carried 
out by Amashaya,[11] i.e. the stomach. According to Sushruta, 
the function of Pitta, which has its seats in the liver and spleen, 
consists of imparting its characteristic pigment (Ragakrut) 
to the Rasa Dhatu (lymph chyle) and hence it is known as 
Ranjakagni.[12] Acharya Sharangadhara also has a similar opinion 
about the formation of blood.[13]

Utpatti
In relation to the development of body parts, Yakrut is 
developed or generated from Matrujabhava,[14] as stated by 
Acharya Sushruta and Charaka in Sharira Sthana.[15]

Acharya Sushrut in Sharirsthan states that Yakrut is also 
engendered from Rakta Dhatu.[16] According to Acharya 
Arunadatta, the three Bhavapadarthas, i.e. Samana Vayu, 
Dehoshma, and Rakta Dhatu take part in the formation of 
Yakrut, Pleeha, and Kloma.[10] While considering these verses, 
it has been cleared that all the Acharyas were sure about the 
major role of Rakta Dhatu in the development of Yakrut (liver).

Review of the Modern Literature

Development of liver and the bile duct
The liver begins as a hollow endodermal bud from the foregut 
during the 3rd week of the gestation. The bud separates into 

two parts, viz. hepatic and biliary. The hepatic part contains 
bipotential progenitor cells that differentiate into hepatocytes 
or ductal cells that form the early primitive bile duct. This 
collection of rapidly growing cells penetrates in the adjacent 
mesodermal tissue (septum transversum), and it is met with 
an ingrowing capillary plexus from the vetelline and umbilical 
veins, which ultimately form sinusoids. The biliary part of the 
endodermal bud will form the gall bladder and extra hepatic 
bile duct. Due to the connection between these growing masses 
of cells and foregut, bile comes into gastro-intestinal tract and 
it begins to flow at about the 12th week of intrauterine life. 
Hemopoietic cells, Kupffer’s cells and connective tissue cells are 
derived from the mesoderm of septum transeversum.

The fetal liver has major hemopoitic function up to the first 
and second trimesters. This subsides during the last 2 months 
of intrauterine life so that only few hemopoietic cells remain at 
birth.[17] The similarities and opinions about hepatogenesis are 
depicted in Table 1.

Discussion

According to Ayurveda Samhitas, the liver develops from Rakta 
Dhatu. The correlation of this in modern science is:

The development of liver is from the hepatic bud and septum 
transeversum that is the unsplit part of the mesoderm.

On the first hand, the mesoderm produces septum transversum 
and the liver develops from the same. On the other hand, the 
mesoderm also produces mesenchymal cells, which in turn 
produce myoblast, chondroblast, lymphoblast, hemocytoblast,[18] 
etc. The blood cells develop from hemocytoblast and 
lymphoblast. Last but not the least, it is seen that the raw 
material for liver and blood is the same, i.e. mesoderm.

Secondarily, septum transversum is the first site of maternal 
blood. The umbilical and vitelline veins open at the septum 
transversum; due to this, the septum transversum is rich in 
blood supply.[19] Hepatic bud grows in the septum transversum 
and, due to it, the umbilical and vitelline veins are broken up 
forming the liver sinusoids.[20] It indicates that blood plays 
an important role in the development of liver. Hence, in this 
manner, the references in Ayurveda can be correlated with 
modern science regarding the development of Yakrut.

According to Ayurveda, the Rasa Dhatu, which comes to Yakrut 
and Pleeha, get colored by Ranjakagni. But, this is too difficult 
to correlate with modern science. In the term of modern 
science, it can be matched with hematopoiesis. Hematopoiesis 
is carried out by Yakrut only in intrauterine life. However, 
after birth, this is carried out by red bone marrow. In some 
pathological conditions, the liver may help in forming blood 
cells with red bone marrow. Actually, the function of Yakrut is 
metabolism of fats, proteins, etc., or storage of certain vitamins, 
nutrients or glycogen and not coloring the chyle. On the whole, 
the term of Ranjakagni related to the liver is too difficult to 
match with any of the components present in the liver.

The above discussion shows that embryological origin of liver 
is blood tissue as per Ayurveda as well as modern science. 
Hence, in case of any liver disorder, the baseline treatment 
for blood disorders may be adopted. However, the study 
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opens a new window on the applicability of this concept in 
management of hepatic disorders. The efficacy of drugs acting 
on Raktavahasrotasa, like Sariva, Manjishtha, Triphala, etc., 
needs to be evaluated in the perspective of hepatic disorders.

Conclusion

Except the method of presentation, no differentiation is being 
identified in the development of liver in both Ayurvedic as 
well as modern perspectives. In view of the above facts, it is 
clear that Ayurvedic classics have a fabulous scientific approach 
in understanding the fundamentals in general and Rachana 
Sharira in particular.

References

1. Vagbhat, Ashtanga Hrudaya, Sharira Sthana, Garbhavkranti Sharira, 
1/1, commentary by Arunadatta, Sarvangasundar, Hemadri, Ayurveda 
Rasayana, edited by Dr. Anna Kunte, Krushna Shasri Navare, reprint ed., 
Chaukhamba Sanskrut Sansthan, Varanasi, 2005;361.

2. Gaud DS. Parishadya Shabdartha Shariram, 2nd ed. Nagpur: Shree 
Baidyanath Ayurveda Bhavan Limited; 1979. pp. 94.

3. Sushruta, Sushruta Samhita, Sharira Sthana, Garbhavyakarana 
Sharira Adhyaya, 4/25, edited by Vaidya Jadavji Trikamji Acharya, 
Narayan Acharya, reprint ed., Chaukhamba Orientalia, Varanasi, 2005;357.

4. Gaud DS. Parishadya Shabdartha Shariram, 2nd ed. Nagpur: Shree 
Baidyanath Ayurveda Bhavan Limited; 1979. pp. 95.

5. Vagbhata, Ashtanga Hrudayam, Nidana Sthana, Arsha Nidana Adhyaya, 
7/35, edited by Srikantha Murthy, 1st ed. Choukhamba Krushnadas 
Academy, Varanasi, 2004;119.

6. Ibidem. Ashtanga Hrudayam, Sharira Sthana, Vikrutivigyaniya Adhyaya 
5/80; 448.

7. Sushruta, Sushruta Samhita, Sharira Sthana, Sharirsankhya Prakarana 
Adhyaya, 5/7, edited by Bhaskar Ghanekar, reprint ed. Meharchand 
Lakhamandas Publication, New Delhi, 2007;150.

8. Sushruta, Sushrut Samhita, Nidana Sthana, Arshanidana Adhyaya, 2/11, 

edited by Vaidya Jadvji Trikamji Acharya, Narayan Acharya, reprint ed. 
Chaukhamba Orientalia, Varanasi, 2005;273.

9. Sushruta, Sushruta Samhita, Sharira Sthana, Garbhavyakarana Adhyaya, 
4/30. edited by Bhaskar Ghanekar, reprint ed. Meharchand Lakhamandas 
Publication, New Delhi, 2007;117.

10. Vagbhata, Ashtanga Hrudaya, Sharira Sthana, Angavibhaga Sharira, 
3/12, commentry by Arunadatta, Sarvangasundar, Hemadri, Ayurveda 
Rasayana, edited by Dr. Anna Kunte, Krushna Shasri Navare, reprint ed., 
Chaukhamba Sanskrut Sansthan, Varanasi, 2005;387.

11. Vagbhata, Ashtanga Sangraha, Sutrasthana, Doshabhediya Adhyaya, 20/3, 
edited by, Murthy KR, 9th ed. Chaukhamba Orientalia, Varanasi, 2005; 369.

12. Sushruta, Sushruta Samhita, Sutra Sthana, Vranaprashnam Adhyaya, 21/10, 
edited by Vaidya Jadvji Trikamji Acharya, Narayan Acharya, Chaukhamba 
Orientalia, Varanasi, 2005;101.

13. Sharangadhara, Sharangadhara Samhita, Purvakhanda, Kaladikakhyanam 
Adhyaya, 5/31, edited by Bramhanand Tripathi, reprint ed., Chaukhamba 
Surabharti Prakashan, Varanasi, 2004;177.

14. Sushruta, Sushruta Samhita, Sharira Sthana, Garbhavakranti Sharira 
Adhyaya, 3/43, edited by Bhaskar Ghanekar, reprint ed. Meharchand 
Lakhamandas Publication, New Delhi, 2007;101.

15. Agnivesha, Charaka, Dridhabala, Charaka Samhita, Sharira Sthana, 
Garbhavakranti Adhyaya, 3/6, edited by Jadavji Trikamji Acharya, 
reprint ed., Krishnadas Academy, Varanasi, 2000;310.

16. Sushruta, Sushruta Samhita, Sharira Sthana, Garbhavyakarana Sharira 
Adhyaya, 4/25, edited by Bhaskar Ghanekar, reprint ed. Meharchand 
Lakhamandas Publication, New Delhi, 2007;116.

17. Standring S. Gray’s Anatomy. 40th ed. Philadelphia: Elsevier publication; 
2008. pp. 1207.

18. Singh I. Human Embryology. 7th ed. New Delhi: Macmillan India Ltd.; 2002 
pp. 84.

19. Ibidem. Human Embryology. pp. 187.
20. Datta AK. Essentials of Human Anatomy, Part-I. 3rd ed. Kolkata: Current 

Books International; 2004. pp. 230.

Table 1: Similarities and opinions about hepatogenesis
Observations Ayurvedic view Modern view Discussion
Varna (color) Krushnalohitam

Jalouka
Shukajihva
Pittaja Arsha

Reddish brown or dark brown 
in color

The color of Yakrut can be correlated with the color of 
Jalouka Shukajihva and Pittaja Arsha

Swarupa Parvatam (like a 
mountain)

Solid and friable Structure of the liver is described similarly both in 
Ayurveda as well as in modern medical science

Sthana Below and right to 
the heart

Major part lies in right 
hypochondrium

Location of the liver is also mentioned equally in both 
the sciences

Karya Formation of blood Metabolism, detoxifi cation 
storage of nutrients, formation 
of plasma proteins and 
hemopoasis in the fi rst two 
trimester of intrauterine life

Upto certain extent this point can also correlates with 
contemporary science. As the liver is the site of Agni 
the metabolism is seen. As it forms certain plasma 
protein (globulin) the part of hemoglobin, and formation 
of blood is in the fi rst two trimester of intrauterine life

Development From Rakta Dhatu Hepatic bud and septum 
transeversum, the umbilical 
and vitelline veins

The basic material for the development of liver (septum 
transversum) and blood is same, i.e., mesoderm.
Hepatic bud grows in septum transversum and due to 
it, umbilical and vitelline veins are broken up forming 
the liver sinusoids. It indicates that blood plays an 
important role in the development of liver
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{hÝXr gmam§e

¶H¥$V CËn{Îm H$m g‘rjmË‘H$ AÜ¶¶Z

{Zboe ìhr. H$mgma, ¶moJoe Eg. Xodbo, {edàgmX {Vdmar

eara Ho$ A“àË¶mJm| Ho$ {Z‘m©U Ho$ {df¶ ‘| Am¶wd}X H$m AnZm EH$ AbJ Ñ{ï>H$moU h¡ Am¡a Cgr H$mo AmYw{ZH$ n[adoe ‘o {díd Ho$ gm‘Zo 
aIZm h‘mam H$V©ì¶ h¡ & Bg {df¶ H$mo Ü¶mZ ‘o aIVo hþ¶o h‘Zo ¶H¥$V H$s CËn{Îm Ho$ {df¶ ‘| AmYw{ZH$ emó Ho$ gmW g‘Ýd¶ H$aHo$ 
AnZm ‘V àX{e©V H$aZo H$m à¶mg {H$¶m h¡ & àmMrZ AmMm¶m] Ho$ AZwgma ¶H¥$V H$s CËn{Îm aº$ YmVw go hmoVr h¡, Am¡a Bg {df¶ H$mo 
AmYw{ZH$ emó H$s Ñ{ï>H$moU go gmoMm Om¶o Vmo ¶H¥$V H$s CËn{Îm hmoVo g‘¶ goßQ>‘ Q´>mÝgìhg©‘ ‘o ìhrQ>obmBZ ìhoZ Ho$ {dXrU© hmoZo go 
aº$ H$s AË¶YrH$ ‘mÌm hmoVr h¡, Am¡a Cgr H$maU go ¶H¥$V H$s gmB©ZgmoBS>g V¡¶ma hmoVr h¡ & ¶{X Xÿgar Vah go gmoMm Om¶o Vmo goßQ>‘ 
Q´>mÝgìhg©‘ Am¡a aº$ YmVw XmoZm| H$s CËn{Îm Ho$ {b¶o bJZodmbm ^md ‘ogoZH$mB‘b goëg hr hmoVm h¡ &

8  AYU | Jan-Mar 2014 | Vol 35 | Issue 1


