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ABSTRACT
Introduction

Kala is an anatomical structure describe in classical ayurvedic text which is one of the most
difficult topics to understand scientifically. Sushrut was the first to describe Kala Sharirunder
Sharir Sankhya VyakaranaAdhyay of Shushruta Samhita. He has explained seven types of
Kalas along with theits short, but very significantdefinition.Kala is explained as an interface
between dhatu and ashaya that provides a barrier between the two. A few attempts have been
made by the modern ayurvedic researchers and experts to equate kala with any structure,
especially pittadharakala and purishadharakala. However, some of them have considered
only one feature of pittadharakala and that is of digestion; Kala is one such subject, which is
too concise to decipher and then apply its knowledge in clinical fields. Very few articles are
available in this regards. Some modern ayurvedic scholars have given their opinion about
these kalas. For example duodenum, pyloric orifice, small intestine or its mucosa,stomach
and duodenum with their inner linings, etc. have been put forth as an equivalent of
Pittadharakala. This has the potential to create confusion in the mind of young researchers
and practitioners of Ayurveda. So an attempt has been made here to understandkala with
application of modern anatomy and physiology. Kala is considered to be a barrier between
dhatu and its ashaya. There are seven kala.

Aims and Objectives:

» To reveal the intent of Sushruta behind the derivation of Kala Sharira.

» To study seven kalas in detailed description from various ayurvedic text book

Materials and Methods:

Ayurvedic literature: Texts under Vrahatrayi&Laghutrayi.

Other allied literature like Vedas, Upanishads, Puranas, Periodicals & manuscripts
available if any.

Discussion:

B
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The term kala is discussed at great length with the help of similes, embryogenesis given by
commentator Indu on Ashtangasamgraha (A.S. Sha. 5/30) and description of kala in different
ancient texts

Conclusion:

After thorough study of kala it is decided that it should be a tissue membrane as it separates
each dhatufrom its ashaya.
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INTRODUCTION

Sushruta was the first to describe kala. He
has explained kalaas a barrier or interface
between dhatu and its ashaya by giving
examples of pith of wood, snayu and
jarayu(amniotic membrane). With very
brief, but very important description of this
basic criterion he gave one criterion for a
separate for each dhatu. The nomenclature
is different for each dhatu and not in the
usual order of Dhatus.Vagbhat has then
added the embryological development of
kala. This is also very brief. So the
questions arise as to why Sushruta has not
given detailed description; or why
Vagbhata, despite being able to explain the
embryological origin of kala, did not add
further to the existing knowledge of kala.
Sushruta was a surgeon, so probably for
him kala did not carry much importance in
surgical anatomy. Probably he consistently
observed kala during dissection or surgery
and he noted down these observations. The
subject of anatomy was still developing
and that of kala was still unknown and he
was inventing this subject. Probably
Sushrutadid not want to deviate from his
focus of surgery and gross anatomy so he
did not delve much in this subject.
ETYMOLOGY OF KALA

The word Kala has been used in various
meanings in  Sanskrit, Vedic and

Ayurvedic literature e.g. art, skill,

ingenuity, a small part of anything,
division of time, interest on a capital etc.
All these meanings of kala with their
references (in Monniar Williams) are out
of the scope of the present topic related to
anatomy so they are not discussed here.
Etymology of kala in relation to sharira is

not available.

KALA IN SHUSHRUT SAMHITA
Har: weaiay B J3wa safe
eTTCATeRITeAR  FHATaT:

Ter f& AR preoy THadAEy god ||
denfg agHAAY ey goAd ||
FATI 3T ufcresare] REESGIESH
SIRTOT | |

STSHOTT  ATSAT=afT  HerraAon=g el
&g 11 (F. em. 4/5-7)

Like the saara (pith) of wood is visible on

its cross section (or longitudinal section);
similarly, kala is visible on dissection of
dhatu, mamsa etc. Coverings of snayu,
proper encasing (of the fetus) by jarayu
and coverings by shleshma are kalas. Kala
is antara maryada (boundary) between
dhatu and ashaya; in other words, it
provides an interface (barrier) between
dhatu and ashaya. Its existence is inferred
by its function; that is of supporting the
relevant dhatu.

cafa sSfa gy THIISATHATET:,

FHUAGITIT 31fT urgarfer Tadweton
cafa  sfa  erda:,  Auwi 3merRm
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3TALATAYRLN &I, dui 3Ty
FAgfer:  JAaArerar  sfa sreh: 1 G
3rea:Rerdader 3rgcenon  3tdaa ufd

IUATS gAY fafdersr  smE-saa
gl waew  wer A SiEreee
geoeTg 3Ucied  HBrAUT Fadd T
®walerl  3Rdaad Afed e1dq 1 ar
IUTCFAD IGIERIGH 3TE— TG H:
TAME | Asddle] HAITR YehTIoT
RTATS | GRIY  3cdIprRr Jo  Aftear:
gIoTel  Siied; holldtedhl 31U dgd

Tl (. M. 4/5-7 U ScavI)
Dalhana’s commentary explains this in
some detail. Rasa, rakta etc. hold (support)
the body and hence they are called dhatus.
Similarly, kapha, pitta and purisha also
support body when they are in their normal
status, so they are also called dhatus. The
sites of their location are called ashayas.
Boundary between these dhatus and their
ashayas are called kalas. Since they are
located within the body their existence is
explained by simile. The kala with its
location supports different dhatu so their
existence is proven though it is invisible
(in an intact body). For example, shayu
etc. support (the body). Encasing by kala
is similar to amnion covering the fetus.
arar UIAT HiHerRT, I HiA
R earaeiaadr udren aiafsd 11

Zer feregonenfer Rasded Jsreda: 11
ofAT  Udbladmerelfer  dem A
e 11 (F. oM. 4/8-9)

gareT oA aated ||

————JT A OTATA G | e A=A
TSNS  TAT UTHABARIT  HATART:
R safed | &4,
gfedr, ddr IaderRfad ? 39, 9wor
FAIST  Gg LR 3 ud
TJRNMARMIRES  Hem  fafldseril (F.

Q. 4/8-9UIT S&aUI)

TATASAS I,

First kala is mamsadhara. Branches of
sira, shayu and dhamani spread in mamsa
located in this kala like lotus stem
branches spread in soil below the water.
The chronological order of dhatu
formation is rasa, rakta, mamsa, etc.; then
why is mamsadhara described first
followed by raktadhara? The narration of
dhatus in specific order is for their
nourishment, not for holding or

supporting. (Dalhana).

geTrErenfiusarq efiiRor: efiReATadd |
HArATGd efdrq &y enford JAuRa=rd 11

&. em. 4/10-11)

Second kala is raktadhara. It is located
inside mamsa. Blood in its blood vessels is
formed in yakrit and pliha. Latex oozes on
cutting a lactiferous tree; similarly, blood
oozes from injured mamsa.

gcfram ASTEIRT; Har &
AdefdreTggTREvaRAY 9, Fecg T
FHooT aTafer ||

IRy
TTITAINH: | |

frergor
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3Ty AJY JAIRT HE IA | |
JEHRART T FWE&: AT TAT
wAfsidaril (J. oM. 4/12-13)

Third kala is known as medodhara. Meda
is found in every person’s abdomen and
small bones while in larger bones majja is
formed in the central part. Meda in small
bones is called sarakta meda.

ageff sorsHeRT  JddAfesry  wTUTeIdi
aTafer |

TASTITFY T @Y IH AT Uadd |
Fee=T: ATY dded  ATRSTSE: SISO
qearil (F. °m. 4/14-15)

Fourth kala known as shleshmadhara kala
is located in all joints of a person. Properly
lubricated wheel’s axis function properly;
similarly, with properly adhered shleshma

(kala)the joints work properly.

gt  gAWERT  ATH; IATSABIS
ATATHITHGIT TTLI=I=R=IT | |
JpcAAIT  DIS T JATSSHATOT

HATSET 1)

3ug(g)pel fased A AU

BTl (F. oM. 4/16-17)
Jgdicarie | 3redhiss sfd ———— |
TP I GAUTIRRIEEIvgd:  Ufddried:,
37d Ta gIweRr sfa = Fd
el FFGATHTTAT  fTHTOT HRATT |
oft g, Mo G drteig
geraslaiic SITRBATI | 1(. QTT.
4/16—17 UT Sca9)

Fifth kala is located inside the koshtha and

is called purishadhara kala. It divides the
waste products in the GIT in urine and

excreta.

S Toraer=T; =T
g [ eTATUTAATHTIRIT =g
gagareriuiRerd  gRafal (F. e
4/18)

TR Peasiahd | STTHATLTITA

Ugd BHIRIT ¥, UddTeRIgeId
UerRmeToTHeaaferd fUasenra JAurdd,
egrfa ‘areerel’  sfa 9w gem =
Hors:— ‘TSt

UFRITHATATHETZ2T | =T

foraer=T ST

IO NS AITS SHTRIT
SESINBIES CEE b Totel fererret
raaerar enuafa uafea’’ (3. 9Im.31.
5) STl (F. oM. 4/18 UWI Sc&on)

Sixth kala is pittadhara, which retains the
consumed food (of four types) for further
digestion, which oozes from amashaya and
is heading towards pakwashaya. Pitta is
antar agni. Amashaya is explained as
kaphashaya by Dalhana. Pittadhara kala
is explained as the site of pitta and it holds
the food there by its strength (bala) for its
further digestion, and then desiccates it by
the action of teja of pitta.
JeaaT QIFBEIRT, T Fdurforat
Fd Tz iteit | |

T uAtd Aftizg o@=el AT Ja ||
SRINY delm P ggon fenfgaiuedz: ||
et sler urd aRage
AT |

IEATTUATRS Y T Uadad Il (F.
QM. 4/21-22)

Shukradhara kala is the seventh dhatu
spread throughout whole body. As ghee is

obscure in milk and juice is obscure in
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sugar cane so is shukra obscure in whole
body. With example of milk relatively
large amount of shukra (semen) is
ejaculated with little sexual efforts while
small amount of semen is ejaculated with
huge sexual efforts in men.

Kala in Kalpasthana

Ty ATAW Hall: AURBITadn: |
ARAPBHIATTEFT I Ugmd fawe 11
&. . 4/40)

Since Dhatus and the Kalas are seven,
clinical features of visha (poisoning due to
bite of snake) vegas occur when visha
crosses these barriersin chronological and
so vishavegas are also seven in number.
DESCRIPTION OF KALA IN
ASHTANG SANGRAHA

TG ARy Foiarsdatased A
T TaersATaTdgerT:
TG THGRIYES: Bl sd ARI
STTARATT  IANUICAETT  HBeaTAS: | |

(313, oM. 5/30)

Kleda (moisture) located between dhatu
and ashaya, gets matured by its own
ushma, becomes coverings like that of
snayu, shleshma, jarayu etc. Like saar
(pith) of wood it is saar of dhatu;
however, small amount of rasa is left
within it so it is called kala.

aT  eTcATRITedIHAIIGT: A BAT: [[ATAT
UTAT HIALRT TH | I HRA
RRegadeiIradi sfdfdaa ddbiade
TSRAFOTATT  UdTelliel  sdfed 11 (313

QM. 5/31)

denfe—verdAr TATIueTSTT AT |
AT HFATHAATESSTT  HIRA B AAGYN
IEARCIGH gdTeltiet HUTTCTUZ=TToT
aTafed | | (BT, o 5/31 T

segfa=fa erférersm <ms=m)

Though first kala is formed from rasa it is
still called mamsadhara kala. The
sprouting (branches) of sira (blood
vessels) spread in mamsa like branches of

lotus stem spread in mud.
IF=Glel THERT ST

HITAITITTedIadaad3ai  oNford  faoruasar

RiTcllgaghey Hafd | HARATE  &Tdlq
grasi geriea &fiRor: &R wada 1 (31.
. oM. 5/32)

Second kala is raktadhara located in
mamsa. The blood (circulating) in it is
especially formed from sira, yakrit (liver)
and pliha (spleen). Blood oozes out from
mamsa, when it is injured. Simile of
lactiferous tree is given, which oozes latex
on making cuts on the tree trunk.

gilem AdreRr a@H Ay fE
JHSIsSTARAY T AWad  Hdld |
acqa T o HUTAU Tl

ARASHRR HAXIGINS I ATy
T HAooll || (3T.FA. QM. 5/33)

Medodhara is third kala. In udar
(abdomen) and small bones meda in this
medodhara kala becomes of red color
(hematogenous). It produces blood. The
same in the head covers the skull (brain)
and is called mastishka or mastulunga

while in larger bone it is called majja.
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Commentator Indu defines the third kala
as that which is sarakta and occurs in
abdomen and small bones. Getting located
there the meda attains the form of
mastulunga or majja.

ggeff sorsHERT A aRfe B
SASHUIT SATAT: Ad el gal aTdfedd
HAgiem ATedomm (SaterT— s utede) |1
(313, 9m. 5/34)

Shleshmadhara kala is fourth kala.
Shleshma situated there covers all the
joints and makes them strong like
lubrication of the axis of a wheel (reduces
the friction and keeps it functional for a
long time).

EECE gAVERT ST | AT
BISITHURITT=ITI AT BISTedSUgdHTl
HAc fasreifa (313, oM. 5/35)

3ugsh gAWTEn: 1| (31.A. . 5/35
UT SegiaRfa erfdrersm =Ims=m)

Fifth kala is purishadhara kala. It is
located in intestine, amashya, pakwashaya
and in unduka, (an internal body organ),
separates waste (excreta).

Unduka is defined as purishadhara by
Indu.

ySI  TUAeRT  STH  UddHATRIHETZRIT |

Ar IR eraTeT a=ITS SHTL=ITA
g e ST qore Tererret
Udaerar onwIfa uafad uad I Hard
I NNl g
SIdcITeTHAATIAT SATATTT PEMIGE
geraf o= | Il T a=am:
TraaarosItaTeTsad:

D

ATsTPeaeendigdorer AT T
adeter | (1. oM. 5/36)

Sixth kala is pittadhara kala. It is situated
between amashaya and pakwashaya. It is
site  for antargni (jatharagni) so it
(forcefully) retains food that has been
released from amashaya and is proceeding
towards colon, and digests it with teja of
pitta and then releases the digested food. It
is the site of vata etc. doshas. Its weakness
(in holding the chyme for sufficient time)
results in release of ama (partly digested
food) so maintenance of agni would hold it
(function of grahani).

AT QPERT  ATH Gl STeTor
grsdt IRagrI==aTe FSATSTATIRAT
IAhARREN s b wadafa i (31
. oM. 5/37)

AT afagr== SiolcTA TG

gTaTor ursd FSIATATINT add 11 (3T
. oM. 5/37 UR Tegfafa eorfdrerwm

TN

Seventh kala is shukradhara kala located
in right side, below the opening of basti
and located in urinary passage. It spreads
in whole body and ejects shukra. Indu
explains that it passes beyond the two
finger-opening of basti and gets located in
right side in the passage of urine.
ey T
gapstfedr: |
Tl arATADBGT JoT URSd v 11

(@13, 3. 40/21)

JAT b gd
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The toxin of a snake crosses the kalas in
chronological order from first to seventh
and exhibits its toxicity depending on the
level it has crossed.

DESCRIPTION OF KALA IN
ASHTANG HRIDAYA
eTcaTeTITeIRacial  fauae: eSO
I

SASHIATAURTESS:  boATS:  BISSHATAd
| dr: Jd ——— 1 (31 om. 3/9)
Tt — AT,
STATTRId AN TH 0T ed 2 TATI<T, ayg
TRy aeial ITCTRTITEAR
TS | Rl TeraerT: BATT
3Td—bATAST AHd | baT  TagcwT: ?
T SHUI, — I AT e afgetetT |
FAT— A LITTITeAZ =T : TFIaT

STTRTAT: —31TEITLT:

IALATGSHOT  fducE:  holapl  aTdfe |
LTSI
roga: Jweft  werm srafa | wigen
faraerT: ?

J—0GII<dT=Re T,

ATdRh TR Ted 22T

SCTSHOTT FARATSU=AT
B —vIfed: | “ar
aledeled” TGl Bavdedld waIelea!
Crarfaa: | fhaq ? oroAarRaq|  Jem

hIeS=T =12,

germs

STATRANT SeUThATAST: |

eTTcATLTI T R HTET: T HeT: |
A-“3TAT AT TXAT  FH:
e BRn ) SNaiky I udaiea
UdTeleatafar:

HT 111 | Tg=TsFoeRIs=I0 g
ARATT: enorad Rerger  faowa:
RIRTeiaargeyg gfasi &IAT 112 11
AATTada e gfiRgenfea  erarq |
AGTERT GRIEIEES HASISTRATHIY

Rerdar 113 11 HATIY FHAGOIT SocT:

S GRS R @l |
FATIISIThuTeTea <ageft s

BB geATd
U FITAT

BEHIST 114 11 dAce=T:
Heefierzeat QTRITSITE |
TereTerm=r ATSSHUTATTITIT | 15 ||
Igpl feeia #el, Oae=r ga:
ST YRITeT=-Ted =T

JgeafersereTaiad: 116 1 | EECINEIC C)
Pl ITATITART  dorAT| eNued!

PR acd T REgsEia 71
JugsErse  didcaerHAT  ferafa
STaTcY TSNS THIITS i
IAH I8 11 R
R PATATUSCFHI AT | 37T T
AFERT FFAACTHAMHAT 19 11 FASIcT
zféror ured aftagree=r ar=ren | oRkIE
R ABel AT AP daATT 1110 117

gfar (31 om 3/9 Ur 3rSued)
The definition of kala given Vagbhat in
Ashtanghridaya is not different from that
given by others. Like intermediate spaces
within the undersurface of the natural
water body, kala is kleda between dhatu
and ashaya.He has given more
clarification about its genesis that ushma
of rasadhatu matures the kleda located
between rasadhatu and its ashaya to form
the first kala. Like this it continues till
ushma in shukradhatu forms seventh kala.
Since it is leftover of dhatusaar and in less
amount it is called kala.

Mamsadhara kala: Branches of dhamani,
snayu, sira and srotamsi spread in these

like tendrils.
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Asrigdhara kala: Blood within mamsa,
sira, yakrit and pliha remains confined
within this. Injury to these will cause
bleeding like oozing of latex on cutting of
lactiferous tree.

Medodhara kala: It confines meda within
abdomen and small bones. In bigger bones
it forms majja.

Kaphadhara kala: It covers brain in the
skull. Kapha located within this kala
makes joints of bones strong.
Purishadhara kala: It is situated in ama-
pakwashaya and supports (holds) waste
product. It separates waste product in
unduka.

Pittadhara kala: It is located in (directed
towards) pakwashaya where the agni is
situated. With teja of pitta it desiccates,
digests and then leaves the food. if it is
vitiated by any dosha it leaves undigested
food and gets the name of grahani.
Strength of agni is its strength. Favored
and nurtured by strength of agni it
supports the body.
Shukradhara kala:

pathway on the right side two fingers

It abides in urine

below the bladder opening. It ejaculates
shukra, which is spread through out the

whole body.

DESCRIPTION OF KALA IN
BHAVAPRAKASHA

AT gfcres=rer Aoddisa
ST |

sorsHo  Aftedisanfy  werAeTRg  arel
&ag: 11

eITATeRITey  ediel: Jolacareriasald |
LETSHUMTHUFIST AT hortcararei=ra
(mu. ¢, 3/216—217)

Bhavamishra’s opinion about kala is
almost same as that of Sushruta and
Vagbhat; only difference is the specificity
made about kleda and ushma. He has
deviated from his predecessors by
specifically stating that the kleda involved
is of dhatu (located in ashaya) and its
maturation to the form of kala is achieved
by the action of body heat.

REVIEW OFRESERCHER

Only few views are available about
structure of kalas, theyare-

Prof. D.G. Thatte has explained that the
anatomical description of seven kalas is
mostly of inner linings of the body cavities
and not about outer serous, parietal or
visceral covering having mamsadharakala.
Some are endothelial linings whereas some
are facial sheaths between a particular
tissue like mamsadhatu. Many of these
kala give origin to muscle tissue like
cremasteric fascia to cremateric muscle or
thoracolumbar facia to muscles of
posterior abdominal wall?,
AcharyaSudarshanaShastri has stated that
as per description found in SushrutSamhita
formation of all kalasoriginally occurred
from

three primordial structures viz,

snayupraticchhannakala
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(fibrousmembrane), jarayusantatakala
(serous membrane) and
shleshmaveshtitakala (mucus membrane)”.
Sumati S. Khot has explained kala in an
article titled “Basic Concept of Kala
(Membrane)” in the following manner.
Kalas are minute particles present in the
body which are concerned with the process
of formation of the dhatusand malas. One
of the meanings of kala is quality and
biologically active quality of one dhatu
giving birth to another type is termed as
kalaby acharyas. These are membranes
with special functions. We can correlate
the kalas structurally with fascia, septum,
fibrous membrane; mucous membrane or
serous membrane but functionally, we can
correlate them with cells or formative

elements®?,

DISCUSSION

Entire research was focussed on the term
kala related to anatomy without deviating
to other meanings of kala as they do not
serve any purpose for the advancement of
knowledge  of  anatomy.  General
description of kala is given in only two
verses. In fact, only definition is given in
one line of the verse and the remaining
part is devoted to similes given for the
explanation of kala. So the term kala is
discussed at great length with the help of

similes,  embryogenesis  given by

commentator Indu on Ashtangasamgraha
(A.S. Sha. 5/30) and description of kala in
different ancient texts. An approach is
adopted to understand this description in
perspective of modern functional anatomy
as the macroscopic or microscopic
description of kala is missing. A logical
conclusion is drawn with all these
discussions and then that conclusion is
tested whether it can be applicable to all
the seven kalas. The anatomical structures
for all the seven kalas have been described
from the basic definition of kala and its

function

CONCLUSION
After thorough study of kalaitseems that it

may be a tissue membrane as it separates
each dhatu from its ashaya. Itcan be
membrane of epithelial (mucosa) or
connective tissue in majority of the kala.
However, in raktadharakalastroma may
also be considered as raktadharakala as in
pathologic condition of myelofibrosis,
hematopoietic stem cells in stroma

starthematopoiesis.
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