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AWmVmo@“{d^mJ§ emara§ ì`m»`mñ`m_: Ÿ&
B{V h ñ_mhþamÌò mX`mo _hf©̀ : Ÿ&

(Ath¢to@•¬gavibh¢ga¼ º¢r¤ra¼
vy¢khy¢sy¢ma: &

iti ha sm¢hur¢trey¢dayo mahar¾aya:  && 6 && )

Now we shall comment on A¬gavibh¢ga, the
third chapter of ¹¢r¤rasth¢nam, in which the
body as a whole, its parts separately; and all
their functions are explained; thus spoke the
sage ¡t¨eya and other ¢c¢ryas.

{eamo@ÝVam{YÕm£ ~mhÿ gpŠWZr{V  g_mgV: Ÿ&
fS>“_“§ àË`“§ Vñ`m{jöX`m{XH$_² Ÿ&& 1 Ÿ&&
(¹iro@•ntar¢dhirddhau b¢h¦

sakthin¤ti  sam¢sata: &
¾a²a¬gama¬ga¼ pratya¬ga¼

tasy¢k¾ih¨day¢dikam  && 1 && )

The head (ºiras), the middle body - the trunk
(antar¢dhi), two arms (daubh¢hu) and the two
thighs (sakthin¤) are the main limbs (a¬gas)
that constitute the six-limbed body (¾a²a¬ga
a¬ga). The eyes, heart, etc. are the other
important organs connected with these main
limbs.

As the five a¬gas are firmly fixed into the
middle body, it is termed as antar¢dhi. (AmYr`ÝVo
{ea:à^¥V`: n#mmd`dm `ñ_rZ² gmo@ÝVam{Y: - gdm©“gwÝXar
ì`m»`m).

eãX: ñne©ü ê$n§ M agmo JÝY: H«$_mÒþUm: Ÿ&
Im{Zbm¾çã ŵdm_² EH$JwUd¥ÕçÝd`: nao Ÿ&& 2 Ÿ&&

(¹abda: sparºaºca r¦pa¼ ca
raso gandha: kram¢dgu´¢: &

kh¢nil¢gnyabbhuv¢m
ekagu´av¨ddhyanvaya: pare  && 2 && )

All living beings interact with the outer world
through the senses i.e. sound, touch, sight, taste
and smell. These are the characteristic
properties of pa®camah¢bh¦tas, from which
are derived all the substances in the world, or
the whole universe itself. So, the ‘sound’ is the
specific property of ‘kha’ (¢k¢ºa - ether), the
‘touch’ is of anila (v¢yu - wind), the ‘sight’ of
agni (fire), the ‘taste’ of ambu (water) and the
‘smell’ is of ‘bhu’ (earth). Besides its own
specific property, each succeeding bh¦ta gains
the property of its precedent one also. As
¢k¢ºabh¦ta does not have a precedent one, it
has only one property - the sound. Thus

Abstract: In this chapter, named A¬gavibh¢ga of ¹¢r¤rasth¢na, body as a whole,
its subparts, functions, etc.; the relation between pa®camah¢bh¦tas with the body,
subparts, five senses, etc.; and the number and functions of bones, j¢las, tendons,
dhamanis, siras, etc. are explained.
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v¢yubh¦ta has two properties, ºabda and
spa¨ºa; agni has three, ºabda, spa¨ºa and r¦pa;
besides these three, jalabh¦ta has a fourth one
- rasa, as its own.. And the fifth bh¦ta ‘bhu’
(p¨thvi) has gandha as its own property and all
the four properties of its precedent bh¦tas.

VÌ ImV² Im{Z Xoho@pñ_Z² lmoÌ§ eãXmo {d{dº$Vm Ÿ&
dmVmËñne©ËdJwÀN‰>mgm d•oÑ©J«ynnº$`: Ÿ&& 3 Ÿ&&
Amß`m {OˆmagŠioXm K«mUJÝYmpñW nm{W©d_² Ÿ&

(Tatra kh¢t kh¢ni dehe@smin
ºrotra¼ ºabdo viviktat¢ &

v¢t¢sparºatvagucchv¢s¢
vahnerd¨gr¦papaktaya: && 3 &&

¡py¢ jihv¢rasak¶ed¢
ghr¢´agandh¢sthi p¢rthivam & )

Amongst these pa®cabh¦tas, the sky  (kha) is
the source of all orifices (khani - º¨ot¢msi) in
the body, the ears (the organs of sound
perception) the sound and all empty spaces;
the skin (the organ for touch perception), touch
and respiration are originated from v¢ta (v¢yu);
the eyes (organs for perception of light and
form), vision, and digestion are produced from
agni (fire); the jalabh¦ta is the source of tongue
(the taste perceiving organ), the taste, body
fluids and moisture; the nose (the smell
perceiving organ), smell and bones are derived
from p¨thv¤bh¦ta (earth).

_¥ÛÌ _mV¥O§ aº$_m§g_‚mJwXm{XH$_² Ÿ&& 4 Ÿ&&
n¡V¥H§$ Vw pñWa§ ewH«$Y_Ý`pñWH$Mm{XH$_² Ÿ&
M¡VZ§ {MÎm_jm{U ZmZm`mo{Zfw OÝ_ M Ÿ&& 5 Ÿ&&

(m¨dvatra m¢t¨ja¼ rakta-
m¢¼samajjagud¢dikam  && 4 &&

Pait¨ka¼ tu sthira¼
ºukradhamanyasthikac¢dikam &

caitana¼ cittamak¾¢´i

n¢n¢yoni¾u janma ca  && 5 && )

All the soft parts in the body, such as blood,
muscles, marrow, etc. are the contributions of
mother. All the stable parts such as arteries,
bones, hair, semen, etc. are of father. The mind,
the sense organs, and birth in various kinds of
species are derived from soul (cetana/¢tma).

gmËå`O§ Ëdm ẁamamo½`_Zmbñ §̀ à^m ~b_² Ÿ&
agO§ dnwfmo OÝ_ d¥{Îmd¥©{ÕabmobVm Ÿ&& 6 Ÿ&&

(S¢tmyaja¼ tv¢yur¢rogya-
man¢lasya¼ prabh¢ balam &

rasaja¼ vapu¾o janma
v¨ttirv¨ddhiralolat¢  && 6 && )

The life span, health, enthusiasm, luster and
strength are created by congeniality (s¢tmya).
The origin of the body, its maintenance,
development, growth and steadiness are
furnished by rasa (the essence of food).

gmpËdH§$ em¡M_mpñVŠ §̀ ewŠiY_©é{M_©{V: Ÿ&
amOg§ ~hþ̂ m{fËd§ _mZH«w$Ôå^_Ëga_² Ÿ&& 7 Ÿ&&
Vm_g§ ̂ `_kmZ§ {ZÐm@@bñ §̀ {dfm{XVm Ÿ&
B{V ̂ yV_`mo Xoh:......

(S¢tvika¼ ºaucam¢stikya¼
ºuk¶adharmarucirmati: &

r¢jasa¼ bahubh¢¾itva¼
m¢nakruddambhamatsaram  && 7 &&

T¢masa¼ bhayamaj®¢na¼
nidr¢@@lasya¼ vi¾¢dit¢ &

iti bh¦tamayo deha:......)

Purity in all aspects i.e. mind, body and speech,
belief in god, devotion in following virtuous
paths, intelligence, etc. are creations of
satvagu´a. Pride, anger, talkativeness, envy,
arrogance, etc. are produced by rajogu´a. Fear,
ignorance, sleep, laziness, dejection, etc. are
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caused by tamogu´a. Thus, all the features of
the body are composed of pa®cabh¦tas.

.............VÌ gá ËdMmo@g¥Om: Ÿ&& 8 Ÿ&&
nÀ`_mZmËàOm`ÝVo jramËgÝVm{ZH$m Bd Ÿ&

( .......tatra sapta tvaco@s¨j¢: && 8 &&
Pacyam¢n¢tpraj¢yante

k¾¤r¢tsant¢nik¢ iva  & )

After   explaining the role of pa®cabh¦tas in
the formation of the whole body, now the
component parts are being described separately.
The first description is about the skin, the outer
covering of the body. During the course of the
metabolic process of the blood, there originate
seven layers of the skin just like the layer of
scum forms on the surface of the boiling milk.

The name of these layers are: bhasmini, lohini,
sveta, t¢m¨a, vedhini, rohi´i and m¢msadhara.
The thickness of each layer, their function and
the diseases originating from each layer are
explained in detail in Suº¨utasamhita (4th

chapter, ¹¢r¤rasth¢nam)

YmËdme`mÝVaŠioXmo {dn¹$: ñd§ñd_yî_Um Ÿ&& 9 Ÿ&&
ûioî_ñZmædnamÀN>Þ: H$bm»`: H$mð>gmadV² Ÿ&
Vm: gá........

(dh¢tv¢ºay¢ntarak¶edo
vipakva: sva¼svam¦¾ma´¢  && 9 &&

¹¶e¾masn¢yvapar¢cchanna:
kal¢khya: k¢¾°has¢ravat &

t¢: sapta........)

The moisture present in between the tissues
(dh¢tus) and their receptacles (¢ºayas) being
processed by the heat present in each dh¢tu
(dh¢tv¢gni), and covered by the layers of
mucous fibre and basement (chorion)
membrane (jar¢yu - apara) is transformed into

the structure of a ‘kala’ just like the sap (vital
juice)  of a tree, processed by its own heat, to
heartwood.  These kalas are seven in number
viz. m¢msdhara, raktadhara, medodhara,
ºle¾madhara, pur¤¾adhara, pittadhara and
ºuk¨adhara.

.......gá MmYmam aº$ñ`mÚ: H«$_mV² nao Ÿ&& 10 Ÿ&&
H$\$m_{nÎmn¹$mZm§ dm`mo_y©Ìñ` M ñ_¥Vm: Ÿ&
J^m©e`mo@ï>_: órUm§ {nÎmn¹$me`mÝVao Ÿ&& 11 Ÿ&&

( ...........sapta c¢dh¢r¢
raktasy¢dya: kram¢t pare  && 10 &&

Kaph¢mapittapakv¢n¢¼
v¢yorm¦trasya ca sm¨t¢: &

garbh¢ºayo@¾°ama: str¤´¢¼
pittapakv¢ºay¢ntare  && 11 && )

Similarly, there are seven ¢dharas (¢ºayas) in
the body i.e. of blood (rakta), phlegm (kapha),
undigested food (¢ma), bile (pitta), digested
food (pakva), air (v¢yu) and urine (m¦t¨a).
Women have eight ¢ºayas including uterus
(ga¨bh¢ºaya) situated between pitt¢ºaya and
pakv¢ºaya.

(This statement about the seat of the uterus
seems to be an error occurred during copying
or an addendum. Actually, the uterus is situated
in between the bladder (vasti) and rectum
(uttaraguda). In A¾°a¬gaºr¤ra of Vaidyaratnam
P.S. Varier, this statement is rectified as -
J^m©e`mo@ï>_: órUm§ dñË ẁÎmaJwXmÝVao)

H$moð>m“m{Z pñWVmÝ òfw öX §̀ Šimo_ \w$ß\w$g_² Ÿ&
`H¥$ËßirhmoÊSw>H§$ d¥̧ $m¡ Zm{^{S>å^mÝÌdñV`: Ÿ&& 12 Ÿ&&

(Ko¾°h¢¬g¢ni sthit¢nye¾u
h¨daya¼ k¶oma phupphusam &

yak¨tp¶¤ho´²uka¼ v¨kkau
n¢bhi²imbh¢ntravastaya: && 12 && )
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The limbs inside the ko¾°a (gastrointestinal tract
including thoracic cavity), such as heart
(h¨daya), esophagus (k¶oma), lungs (pupphusa),
liver (yak¨t), spleen (p¶¤ha), caecum (u´²uka),
kidneys (v¨kk¢), duodenum (n¢bhi), sigmoid
colon (²imbh¢), intestine (¢ntra) and bladder
(vasti), are situated in ¢dh¢ras or connected
with ¢dh¢ras.

Xe Or{dVYm_m{Z {eamoagZ~ÝYZ_² Ÿ&
H$ÊR>mo@ò§ öX §̀ Zm{^d©pñV: ewH«$m¡Ogr JwX_² Ÿ&& 13 Ÿ&&

(Daºa j¤vitadh¢m¢ni
ºirorasanabandhanam &

ka´°ho@sra¼ h¨daya¼ n¢bhir-
vasti: ºukraujas¤ gudam  && 13 && )

The most important ten abodes of life are head
(ºiras), stump of the tongue (rasanabandhana),
throat (ka´°ha), blood (as¨a), heart (h¨daya),
duodenum (n¢bhi), bladder (vasti), semen
(ºukra), vital essence (ojas) and rectum (guda).

Ombm{Z H$ÊS>amüm“o n¥WH²$ fmoS>e {Z{X©eoV² Ÿ&
fQ²> Hy$Mm©: gá grdÝ`mo _oT́>{Oˆm{eamoJVm: Ÿ&& 14 Ÿ&&
eóoU Vm: n[ahaoƒVòmo _m§ga‚md: Ÿ&
MVwX©empñWg”mVm:, gr_ÝVm {ÛJwUm Zd Ÿ&& 15 Ÿ&&

(J¢l¢ni ka´²ar¢ºc¢¬ge
p¨thak ¾o²aºa nirdiºet &

¾a° k¦rc¢: sapta s¤vanyo
me²hrajihv¢ºirogat¢:  && 14 &&

¹astre´a t¢: pariharecca-
tasro m¢¼sarajjava: &

caturdaº¢sthisa¬gh¢t¢:,
s¤mant¢ dvigu´¢ nava  && 15 && )

There are sixteen network-like structures (j¢las)
and tendons (ka´²aras) in the body. Also, there
are six sharp brush-like structures (k¦rcas) i.e.

two in each hand, two in each leg, one in neck
and one in penis; and seven sutures (s¤vanis)
i.e. one in penis, one in tongue and five on the
head. These s¤vanis should be avoided during
surgical procedures. There are four muscle rope
(m¢¼sarajjus) located on each side of the
vertibral column i.e. two internal and two
external. There are fourteen confederacies of
bones (asthisa¬gh¢tas) located in angle knees,
groins, sacrum, head, axillae, elbow and wrists;
and of eighteen s¤mantas (boundary/dividing
lines), five are located on head and the
remaining fourteen on the same spots where
the asthisa¬gh¢tas are situated.

AñÏZm§ eVm{Z f{ï>ü Ìr{U XÝVZI¡: gh Ÿ&
YÝdÝV[añVw ÌrÊ`mh, gÝYrZm§ M eVÛ`_² Ÿ&& 26 Ÿ&&
XemoÎma§ ghòo Ûo {ZOJmXm{ÌZÝXZ: Ÿ&

(Asthn¢¼ ºat¢ni ¾a¾°iºca
tr¤´i dantanakhai: saha &

dhanvantaristu tr¤´y¢ha,
sandh¤n¢¼ ca ºatadvayam  && 26 &&

daºottara¼ sahasre dve
nijag¢d¢trinandana:  & )

The bones are three hundred and sixty in
number, including teeth and nails. According
to Dhanvantari, the bones are only three
hundred, and the joints (sandhis) are two
hundred and ten. But according to ¡t¨eya they
are two thousand.

The cause of this difference is that Dhanvantari
considers the joints of bones only; but ¡t¨eya
takes all the joints of bones, muscles, tendons
and blood vessels as sandhis.

ñZmd²Zm§ ZdeVr n#m nw§gm§ noereVm{Z Vw Ÿ&& 17 Ÿ&&
A{YH$m {de{V: órUm§ ̀ mo{ZñVZg_m{lVm: Ÿ&
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(sn¢vn¢¼ navaºat¤ pa®ca
pu¼s¢¼ peº¤ºat¢ni tu  && 17 &&

Adhik¢ viºati: str¤´¢¼
yonistanasam¢ºrit¢:  & )

There are nine hundred tendons (sn¢yus) and
five hundred muscles (peºis). Women have
twenty extra muscles pertaining to the uterus
and breasts.

Xe_yb{gam öËñWmñVm: gdªgd©Vmo dnw: Ÿ&& 18 Ÿ&&
agmË_H§$ dhÝË`moOñV{Þ~Õ§ {h Mo{ï>V_² Ÿ&
ñWyb_ybm: gwgyú_mJ«m: nÌaoImàVmZdV² Ÿ&& 19 Ÿ&&
{^ÚÝVo VmñVV: gáeVmÝ`mgm§ ̂ dpÝV Vw Ÿ&

(daºam¦lasir¢ h¨tsth¢st¢:
sarvamsarvato vapu:  && 18 &&

ras¢tmaka¼ vahantyoja-
stannibaddha¼ hi ce¾°itam &

sth¦lam¦l¢: sus¦k¾m¢gr¢:
patrarekh¢prat¢navat  && 19 &&

Bhidyante t¢stata: sapta-
ºat¢ny¢s¢¼ bhavanti tu  &)

There are ten prime blood vessels (m¦lasiras)
located in the heart. They transport the vital
energy (ojas), which is in the form of food
essence (rasa), to the whole body. All activities
of the living beings are depended on them. They
are stout in the root, but gradually becoming
very thin at tips; they appear like the network-
line on a leaf i.e. divide again and again, and
become seven hundred in number.

VÌ¡H¡$H§$ M emIm`m§ eV, Vpñ_Þ doY òV² Ÿ&& 20 Ÿ&&
{gam§ OmbÝYam§ Zm_ {Vòümä`ÝVam{lVm: Ÿ&

(tatraikaika¼ ca º¢kh¢y¢¼
ºata, tasminna vedhayet  && 20 &&

Sir¢¼ j¢landhar¢¼ n¢ma
tisraºc¢bhyantar¢ºrit¢: & )

Out of these seven hundred siras, one hundred
are located in each hand and leg; of these, one
sira named j¢landhar¢ and other three siras
situated deep inside, should be protected from
injury during surgical procedures.

fmoS>e{ÛJwUm: lmoÊ`m§, Vmgm§ Ûo Ûo Vw d¬Uo Ÿ&& 21 Ÿ&&
Ûo Ûo H${Q>H$VéU§ eóoUmï>m¡ ñn¥eoÞ Vm: Ÿ&
nmœ©̀ mo: fmoS>e¡H¡$H$m_yÜd©Jm§ dO©̀ oÎm`mo: Ÿ&& 22 Ÿ&&

(¾o²aºadvigu´¢: ºro´y¢¼,
t¢s¢¼ dve dve tu va¬k¾a´e  && 21 &&

dve dve ka°ikataru´a¼
ºastre´¢¾°au sp¨ºenna t¢: &

p¢rºvayo: ¾o²aºaikaik¢m-

¦rdhvag¢¼ varjayettayo:  && 22 && )

There are thirty-two siras in the hips (ºro´i);
of which, two each are located in each groins
(va¬k¾a´as) and buttocks (ka°ikataru´a).
These eight siras should not be touched with
sharp instruments. On the sides of the body
(p¢rºvas), there are sixteen siras. Of these, one
on each side, which is going upside, is to be
avoided during surgical procedures.

ÛmXe{ÛJwUm: n¥ð>o n¥ð>d§eñ` nmœ©̀ mo: Ÿ&
Ûo Ûo VÌmoÜd©Jm{_Ý`m¡ Z eóoU nam_¥eoV² Ÿ&& 23 Ÿ&&
n¥ð>d‚mR>ao Vmgm§ _ohZñ`mon[a pñWVo Ÿ&
amo_amOr_ŵ `Vmo Ûo Ûo eóoU Z ñn¥eoV² Ÿ&& 24 Ÿ&&

(Dv¢daºadvigu´¢: p¨¾°he
p¨¾°hava¼ºasya p¢rºvayo: &

dve dve tatrordhvag¢minyau
na ºastre´a par¢m¨ºet  && 23 &&

P¨¾°havajja°hare t¢s¢¼
mehanasyopari sthite &

romar¢j¤mubhayato
dve dve ºastre´a na sp¨ºet  && 24 && )
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There are twenty-four siras on the back (p¨¾°ha)
on each side of the vertebral column; of which,
two each siras that are going upward should
not be touched with sharp instruments. There
are twenty-four siras in the abdomen (ja°hara),
of which, two located above the penis on each
side of the line of hair (romar¢j¤) should not
be touched with sharp instruments.

MËdm[äeXwañ`mgm§ MVwX©e Z  doY òV² Ÿ&
ñVZamo{hVVÝ_yböX ò Vw n¥W½Û`_² Ÿ&& 25 Ÿ&&
AnñVå^m»``moaoH$m§ VWm@nmbmn`moa{n Ÿ&

(Catv¢ri¼ºadurasy¢s¢¼
caturdaºa na  vedhayet &

stanarohitatanm¦la-
h¨daye tu p¨thagdvayam  && 25 &&

Apastambh¢khyayorek¢¼
tath¢@p¢l¢payorapi  &)

There are forty siras on the thorax; of them,
fourteen i.e. two each in each stanarohitas and
in each statanm¦las, two in h¨daya, one in
each apastambh¢s and ap¢l¢pas are to be
avoided.

J«rdm`m§ n¥ð>dÎmmgm§ Zrbo _Ý ò H¥$H$m{Q>Ho$ Ÿ&& 26 Ÿ&&
{dYwao _mV¥H$mümï>m¡ fmoS>eo{V n[aË`OoV² Ÿ&

(gr¤v¢y¢¼ p¨¾°havatt¢s¢¼
n¤le manye k¨k¢°ike  && 26 &&

vidhure m¢t¨k¢ºc¢¾°au
¾o²aºeti parityajet &)

In the neck (gr¤v¢), the number of siras is the
same as in p¨¾°ha i.e. twenty-four. Of them,
two n¤la siras, two manya siras, two k¨k¢°ika
siras, two vidhura siras and eight m¢t¨k¢ siras
should be exempted from application of sharp
instruments.

hÝdmo: fmoS>e, Vmgm§ Ûo gpÝY~ÝYZH$_©Ur Ÿ&& 27 Ÿ&&

{Oˆm`m§ hZwdÎmmgm_Ymo Ûo ag~moYZo Ÿ&
Ûo M dmM: àd{V©Ý`m¡ ......

(hanvo: ¾o²aºa, t¢s¢¼ dve
sandhibandhanakarma´¤  && 27 &&

jihv¢y¢¼ hanuvatt¢s¢-
madho dve rasabodhane  &

dve ca v¢ca: pravartinyau ......)

There are sixteen siras in the upper and lower
jaws (hanus); of which, two that join the two
jaws should not be touched with sharp
instruments. Siras are sixteen in the tongue
(jihva) also, of them, two lower siras that are
perceptors of taste and two, which induce
speech, should not be cut.

.............Zmgm`m§ MVwéÎmam Ÿ&& 28 Ÿ&&
qde{VJ©ÝYdo{XÝ`m¡ Vmgm_oH$m§ M VmbwJm_² Ÿ&

( .....n¢s¢y¢¼ caturuttar¢  && 28 &&

Vi¼ºatirgandhavedinyau
t¢s¢mek¢¼ ca t¢lug¢m  &)

In the nose, siras are twenty-four; of them, two
that are perceptors of smell, and one in the
palate, should be avoided.

fQ²>n#mmeÞ`Z`mo{Z©_ofmoÝ_ofH$_©Ur Ÿ&& 29 Ÿ&&
Ûo Ûo, Anm“`moÛ} M Vmgm§ f{S>{V dO©̀ oV² Ÿ&

(¾a°p®c¢ºannayanayor-
nime¾onme¾akarma´¤  && 29 &&

Dve dve, ap¢¬gayordve ca
t¢s¢¼ ¾a²iti varjayet  & )

There are fifty-six siras in the eyes, of which,
two each in each eye perform the closing and
opening of the eyelids; and the two that are
located in the outer angles of the eyes (ap¢¬gas)
should not be touched.

ZmgmZoÌm{lVm: f{ï>b©bmQ>o, ñWnZr{lVm_² Ÿ&& 30 Ÿ&&
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VÌ¡H$m§, Ûo VWm@@dÎmm£, MVòü H$MmÝVJm: Ÿ&
gá¡d§ dO©̀ oÎmmgm_² ............

(n¢s¢netr¢ºrit¢: ¾a¾°ir-
lal¢°e, sthapan¤ºrit¢m  && 30 &&

tatraik¢¼, dve tath¢@@varttau,
catasraºca kac¢ntag¢: &

saptaiva¼ varjayett¢s¢m .....)

Out of 80 siras that are related to nose and
eyes, sixty are located in the forehead; of which,
seven i.e. one at sthapan¤, two at ¢varttas and
four at he borderline of the hair, should be
avoided.

.................H$U©̀ mo: fmoS>emÌ Vw Ÿ&& 31 Ÿ&&
Ûo eãX~moYZo e’m¡ {gamñVm Ed Mm{lVm: Ÿ&
Ûo e’gpÝYJo Vmgm_² _ypÜZ© ÛmXe VÌ Vw Ÿ&& 32 Ÿ&&
EH¡$H$m§ n¥WJwËjongr_ÝVm{Yn{VpñWVm_² &

( ...kar´ayo: ¾o²aº¢tra tu  && 31 &&

Dve ºabdabodhane ºa¬khau
sir¢st¢ eva c¢ºrit¢: &

dve ºa¬khasandhige t¢s¢m
m¦rdhni dv¢daºa tatra tu && 32 &&

Ekaik¢¼ p¨thagutk¾epa-
s¤mant¢dhipatisthit¢m &)

In the ears, siras are sixteen; of which, two that
are perceptors of sound, are to be avoided.
The same sixteen siras are related to temples
(ºa¬khas) also; of them, two located at the
joints of temples, should not be touched. In the
head they are twelve and of which, eight i.e.
one at each utk¾epa, five at s¤mantas and one
at ¢dhipati are to be avoided.

BË`doÜ`{d^mJmW} àË`“§ d{U©Vm: {gam: Ÿ&& 33 Ÿ&&
AdoÜ`mñVÌ H$mËñZç}Z Xoho@ï>mZd{VñVWm Ÿ&
g‘>rUm© J«{WVm: jwÐm dH«$m: gpÝYfw Mm{lVm: Ÿ&& 34 Ÿ&&

(ityavedhyavibh¢g¢rthe
pratya¬ga¼ var´it¢: sir¢:  && 33 &&

Avedhy¢statra k¢rtsnyena
dehe@¾°¢navatistath¢  &

sa¬k¤r´¢ grathit¢: k¾udr¢

vakr¢: sandhi¾u c¢ºrit¢:  && 34 && )

Thus, the discrimination of siras in each part
of the body that are prohibited from doing
venesection is described here in detail. Siras
are ninety-eight in total. Besides these, those
that are mixed together, knotty lumps, very
small, curved and situated inside the joints are
to be avoided from application of sharp
instruments.

Vmgm§ eVmZm§ gámZm§ nmXmo@ò§ dhVo n¥WH²$ Ÿ&
dmV{nÎmH$\¡$Jw©ï>§ ewÕ§ M¡d§ pñWVm _bm: Ÿ&& 35 Ÿ&&
emara_ZwJ¥†pÝV nrS>`ÝË`Ý`Wm nwZ: Ÿ&

(T¢s¢¼ ºat¢n¢¼ sapt¢n¢¼
p¢do@sra¼ vahate p¨thak &

v¢tapittakaphargu¾°a¼
ºuddha¼ caiva¼ sthit¢ mal¢: && 35 &&

¹¢r¤ramanug¨h´anti
p¤²ayantyanyath¢ puna: &)

Each one-fourth of these seven hundred siras
i.e. one hundred and seventy five siras transport
the blood mixed with v¢ta, pitta and kapha,
and also pure blood separately. Thus the malas
(do¾as) remaining in their normal places,
maintain the body regularly, otherwise the body
may get tormented.

VÌ í`mdméUm: gyú_m: nyU©[aº$m: jUmpËgam: 36
àñnpÝXÝ`ü dmVmò§ dhÝVo, {nÎmemo{UV_² Ÿ&
ñnem}îUm: erK«dm{hÝ`mo ZrbnrVm:, H$\$ nwZ: Ÿ37
Jm¡̀ ©: pñZ½Ym: pñWam: erVm: g§g¥ï>§ {b“g‘>ao Ÿ&
JyT>m: g_pñWVm: pñZ½Ym amo{hÊ`: ewÕemo{UV_² 38
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(tatra ºy¢v¢ru´¢: s¦k¾m¢:
p¦r´arikt¢: k¾a´¢tsir¢:  && 36 &&

Praspandinyaºca v¢t¢sra¼
vahante, pittaºo´itam &

sparºo¾´¢: º¤ghrav¢hinyo
n¤lap¤t¢:, kapha puna:  && 37 &&

gaurya: snigdh¢: sthir¢: º¤t¢:
sa¼s¨¾°a¼ li¬gasa¬kare &

g¦²h¢: samasthit¢: snigdh¢

rohi´ya: ºuddhaºo´itam  && 38 && )

Among them, those siras, which are dark brown
or reddish brown in colour, small in size,
instantly filling and emptying, and vibrating,
are carriers of blood mixed with v¢ta. Those
which are hot in touch, fast flowing, blue or
yellow in colour are carriers of blood mixed
with pitta; and those that are white, unctuous,
firm and cold in touch are carriers of blood
mixed with kahpa. If these signs are
intermingled, it indicates the mixture of do¾as
in the blood. Deep seated, evenly remaining
unctuous and red coloured siras are carriers of
pure blood.

Y_Ý`mo Zm{^gå~Õm qde{VüVwéÎmam Ÿ&
Zm{^: n[ad¥Vm Zm{^üH«$Zm{^[admaH¡$: Ÿ&& 39 Ÿ&&
Zm{^ümoÜd©_YpñV ©̀½Xohmo@`_ZwJ¥øVo Ÿ&

(Dhamanyo n¢bhisambaddh¢
vi¼ºatiºcaturuttar¢ &

n¢bhi: pariv¨t¢ n¢bhi-
ºcakran¢bhiriv¢rakai:  && 39 &&

N¢bhiºcordhvamadhastiryag-
deho@yamanug¨hyate  & )

There are twenty-four dhamanis attached to the
n¢bhi; they surround the n¢bhi like the axle of
a wheel surround by the spokes. The whole
body is maintained by these dhamanis, which

are spreading upwards, downwards and in
horizontal directions.

Here it is not clear what is actually meant by
the words ‘dhamani’ and ‘n¢bhi’. In our basic
treatises the words such as sira, s¨otas, n¢²i,
dhamani, etc. are used as synonyms to denote
the airy spaces in the body. (AmH$mer`mdH$memZm§
Xoho Zm_m{Z Xo{hZm_², {gam: òmoVm§{g _mJm©: I§ Y_Ý`mo
ZmS>ç Ame`m: - gw. em. 9, {Z~ÝYg§J«h_² ì`m»`m).
Some hints such as òdUmV² òmoVm§{g (s¨va´a=
flowing) gaUmV² {ga: (sara´a=flowing), etc. are
given to discriminate them from each other. As
some substances are flowing through these
channels (blood or something else), they are
termed as s¨otas or sira. But, in the case of
dhamani, there is no such a substance flowing
through it. However, it has the potency to
become swollen (dhm¢ta) when stimulated by
impulses (Ü_mZmV² Y_Ý`) and to act accordantly.
So, here the dhamanis should be considered as
nerves (n¢²is), which carrying all types of
impulses to their proper places and acting as
per their stimulations and maintain the body
balance well preserved.
These body-maintaining dhamanis are said to
be attached to n¢bhi. N¢bhi is generally known
as umbilicus. But actually there are not such
dhamanis attached to the umbilicus. It (n¢bhii)
has many other meanings such as centre, chief,
head, paramount sovereign, etc. which are also
popular. So, here, it seems to be proper to take
n¢bhi as the central part of the body - cerebrum
and spinal code - to which are attached the
dhamanis - the carriers of all types of impulses.
Hence, here the words n¢bhi and dhamanis
connote the central nervous system including
cerebrum, spinal cord and all the nerves
connected with it.
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òmoVm§{g Zm{gHo$ H$Um£ ZoÌo nmædmñ`_ohZ_² Ÿ&& 40 &&
ñVZm¡ aº$nWüo{V ZmarUm_{YH§$ Ì`_² Ÿ&

(srot¢¼si n¢sike kar´au
netre p¢yv¢syamehanam  && 40 &&

stanau raktapathaºceti
n¢r¤´¢madhika¼ trayam  & )

The channels (s¨otas) are nine in the body i.e.
two nostrils, two ears, two eyes, anus, mouth
and the penis; women have three more channels
connected with breast and vagina. These are
external orifices.

Or{dVm`VZmÝ`ÝV: òmoVm§ñ`mhþó`moXe Ÿ&& 41 Ÿ&&
àmUYmVw_bmå^moÞdmhr{Z, A{hVgodZmV² Ÿ&
Vm{Z Xwï>m{Z amoJm`, {dewÕm{Z gwIm` M Ÿ&& 42 Ÿ&&

(j¤vit¢yatan¢nyanta:
srot¢¼sy¢hustrayodaºa  && 41 &&

pr¢´adh¢tumal¢mbho-
nnav¢h¤ni, ahitasevan¢t &

t¢ni du¾°¢ni rog¢ya,
viºuddh¢ni sukh¢ya ca && 42 && )

The internal channels are thirteen, which are
the abode of life; they are the carriers of pr¢´a,
seven dh¢tus, three malas, ambhas (water) and
anna (food). Due to the over indulgence in
improper foods and activities, these channels
get vitiated, and create various kinds of
diseases. In normal state, they maintain health
and happiness.

ñdYmVwg_dUm©{Z d¥ÎmñWybmÝ`Uy{Z M Ÿ&
òmoVm§{g XrKm©Ê`mH¥$Ë`m àVmZgÑem{Z M Ÿ&& 43 Ÿ&&

(Svadh¢tusamavar´¢ni
v¨ttasth¦l¢nya´¦ni ca &

srot¢¼si d¤rgh¢´y¢k¨ty¢
prat¢nasad¨º¢ni ca  && 43 && )

The channels are of the same colour of the
particular dh¢tu which they carry. Some of them
are round and stout, some very small, long in
shape; and being divided again and again, they
become like the network-lines of a leaf.

Now the general cause of the vitiation of these
channels is being explained.

Amhmaü {dhmaü ̀ … ñ`mÔmofJwU¡: g_: Ÿ&
YmVw{^{d©JwUmo ̀ ü òmoVgm§ g àXyfH$: Ÿ&& 44 Ÿ&&

(¡h¢raºca vih¢raºca yaª
sy¢ddo¾agu´ai: sama: &

dh¢tubhirvigu´o yaºca
srotas¢¼ sa prad¦¾aka:  && 44 && )

Foods and activities, which are of the same
qualities as that of the do¾as, and that which
degrades the dh¢tus from their natural qualities
- both these are causative agents to vitiate the
channels.

Foods and activities that cause excessive
increase of a particular do¾a, also vitiate those
channels that are carriers of dh¢tus and malas
connected with that particular do¾as. In the
same way, if the dh¢tus become deprived of
their qualities (vigu´a) due to the improper
habits that also causes the vitiation of channels
(Caraka).

A{Vàd¥{Îm: g“mo dm {gamUm§ J«ÝW`mo@{n dm Ÿ&
{d_mJ©Vmo dm J_Z§ òmoVgm§ Xw{ï>bjU_² Ÿ&& 45 Ÿ&&

(Atiprav¨tti: sa¬go v¢
sir¢´¢¼ granthayo@pi v¢  .

vim¢rgato v¢ gamana¼

srotas¢¼ du¾°ilak¾a´am  && 45 && )

Over action, obstructed action, knots of the
channels, moving through wrong paths - all
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these are the signs of the vitiation of the
channels.

{dgmZ{_d gyú_m{U Xya§ n«{dg¥Vm{Z M Ÿ&
Ûmam{U òmoVgm§ Xoho agmo ̀ ¡énMr`Vo Ÿ&& 46 Ÿ&&

(Vis¢namiva s¦k¾m¢´i
d¦ra¼ pravis¨t¢ni ca &

Dv¢r¢´i srotas¢¼ dehe
raso yairupac¤yate  && 46 && )

The holes of the channels are very minute like
a fibrous stalk of lotus (bisa), and separating
into far distant parts of the body; the essence
of food (rasa) is collected and transported
through these holes into all parts of the body.

ì`Yo Vw òmoVgm§ _mohH$ånmÜ_mZd{_Ádam: Ÿ&
àbmneyb{dÊ_yÌamoYm _aU_od dm Ÿ&& 47 &&
lmoVmo{dÕ_Vmo  d¡Ú: àË`m»`m` àgmY òV² Ÿ&
CÕ¥Ë` eë §̀ ̀ ËZoZ gÚ: jV{dYmZV: Ÿ&& 48 Ÿ&&

(Vyadhe tu srotas¢¼ moha-
kamp¢dhm¢navamijvar¢: &

pral¢paº¦lavi´m¦tra-
rodh¢ mara´ameva v¢ && 47 &&

ºrotoviddhamato  vaidya:
praty¢khy¢ya pras¢dhayet &

uddh¨tya ºalya¼ yatnena

sadya:k¾atavidh¢nata:  && 48 && )

If any of these channels is injured, then there
will be many complications such as loss of
consciousness, trembling, flatulence, vomiting,
fever, delirium, pain and obstruction of faeces
and urine; and some times, even death may
occur. So, the physician should inform the
relatives about the patient’s dangerous
condition. He should extract the ºalya (any
foreign body causing danger to life) carefully
and do treatment as directed for the suddenly

occurred wounds.

AÞñ` nº$m {nÎm§ Vw nmMH$m» §̀ nwao[aV_² Ÿ&
XmofYmVw_bmXrZm_yî_oË`mÌò emgZ_² Ÿ&& 49 Ÿ&&

(Annasya pakt¢ pitta¼ tu
p¢cak¢khya¼ pureritam &

do¾adh¢tumal¢d¤n¢m-
¦¾mety¢treyaº¢sanam  && 49 && )

P¢caka pitta, the first one of the five divisions
of pitta, has described earlier as the food
digester - agni (p¢cak¢gni). Some ¢c¢ryas like
¡t¨eya do not consider pitta as agni that digests
the food. According to them, the internal heat
(¦¾ma) produced by the intermingling of do¾as,
dh¢tus and malas, is the conductor of digestion.

VX{Yð>mZ_Þñ` J«hUmX²J«hUr _Vm Ÿ&
g¡d YÝdÝV[a_Vo H$bm {nÎmYamˆ`m Ÿ&& 50 Ÿ&&
Am ẁamamo½`dr`m£Omô yVYmËd{¾nwï> ò Ÿ&
pñWVm n¹$me`Ûm[a§ ̂ wº$_mJm©J©iod gm Ÿ&& 51 Ÿ&&
ŵº$_m_me ò éÜdm gm {dnmÀ` Z`Ë`Y: Ÿ&

~bdË`~bm ËdÞ_m__od {d_w#m{V Ÿ&& 52 Ÿ&&

(tadadhi¾°h¢namannasya
graha´¢dgrha´¤ mat¢ &

saiva dhanvantarimate
kal¢ pittadhar¢hvay¢ && 50 &&

¢yur¢rogyav¤ryaujo-
bh¦tadh¢tvagnipu¾°aye &

sthit¢ pakv¢ºayadv¢rim
bhuktam¢rg¢rga¶eva s¢  && 51 &&

bhuktam¢m¢ºaye rudhv¢
s¢ vip¢cya nayatyadha: &

balavatyabal¢ tvannam-
¢mameva vimu®cati   && 52 && )

The seat of this ¦¾ma is termed as graha´i
because of its nature for withholding (graha´a)
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the food. According to Dhanvantari, this is
pittadhar¢kala. It maintains the lifespan, health,
valour, ojas, strength and also bh¦tagnis and
dh¢tv¢gnis. Located at the entrance of
pakv¢ºaya, and acting as a latch, it withholds
the food for a limited time in ¢maºaya itself,
and after digesting well, carries it down to
pakv¢ºaya. If graha´i is strong, this process
goes on naturally; but, if it is weak, unable to
withhold for a sufficient time, releases the
undigested matter to pakv¢ºaya.

J«hÊ`m ~b_{¾{h© g Mm{n J«hUr~b: Ÿ&
Xy{fVo@¾mdVmo Xwï>m J«hUr amoJH$m[aUr Ÿ&&  53 Ÿ&&

(graha´y¢ balamagnirhi
sa c¢pi graha´¤bala: &

d¦¾ite@gn¢vato du¾°¢

graha´¤ rogak¢ri´¤ && 53 && )

In normal state, agni is the strength of graha´i,
and in other words, the strength of agni is
graha´i itself. So, if the agni is vitiated by any
cause, graha´i also becomes vitiated and
creates various kinds of diseases.

`XÞ§ XohYmËdmoOmo~bdU©{XnmofU_² Ÿ&
VÌm{¾h}VwamhmamÞ øn¹$mÐgmX`: Ÿ&& 54 Ÿ&&

(Yadanna¼ dehadh¢tvojo-
balavar´adipo¾a´am &

tatr¢gnirhetur¢h¢r¢nna
hyapakv¢dras¢daya:  && 54 && )

The fact that the consumed food nourishes the
dh¢tus, ojas, strength and colour, is due to the
digesting power of agni, for the dh¢tus do not
get any nourishment from the undigested food.

AÞ§ H$mbo@ä`döV§ H$moð>§ àmUm{ZbmöV_² Ÿ&
Ðd¡{d©{^Þg”mV§ ZrV§ ñZohoZ _mX©d_² Ÿ&& 55 Ÿ&&

gÝYw{jV: g_mZoZ nMË`m_me`pñWV_² Ÿ&
Am¡X`m}@{¾ ©̀Wm ~mø: ñWmbrñW§ Vmò VÊSw>b_² Ÿ56

(Anna¼ k¢le@bhyavah¨ta¼
ko¾°ha¼ pr¢´¢nil¢h¨tam &

dravairvibhinnasa¬gh¢ta¼
n¤ta¼ snehena m¢rdavam  && 55 &&

Sandhuk¾ita: sam¢nena
pacaty¢m¢ºayasthitam  &

audaryo@gniryath¢ b¢hya:
sth¢l¤stha¼ toyata´²ulam  && 56 && )

The food consumed at proper time (ref.
S¦t¨asth¢na 8/55,56) is brought down to
ko¾°ha by pr¢´av¢yu; there its dense structure
is loosened by liquids and softened by the fat
present. Then, agni, prompted by sam¢nav¢yu,
digests it properly like the external fire cooks
the rice.

AmXm¡ fS´>g_ß`Þ§ _Ywar ŷV_ra òV² Ÿ&
\o$Zr ŷV§ H$\§$, ̀ mV§ {dXmhmXåiVm§ VV: Ÿ&& 57 Ÿ&&
{nÎm_m_me`mËHw$`m©ÀÀ`d_mZ§, À ẁV§ nwZ: Ÿ&
A{¾Zm emo{fV§ n¹§$ {npÊS>V§ H$Qw> _méV_² Ÿ&& 58 Ÿ&&

(¡dau ¾a²rasamapyanna¼
madhur¤bh¦tam¤rayet &

phen¤bh¦ta¼ kapha, y¢ta¼
vid¢h¢dam¶at¢¼ tata:  && 57 &&

Pittam¢m¢ºay¢tkury¢-
ccyavam¢na¼, cyuta¼ puna: &

agnin¢ ºo¾ita¼ pakva¼
pi´²ita¼ ka°u m¢rutam  && 58 && )

Though the food is of all the six tastes, after
entering the alimentary tract and mixing with
the liquids, it becomes sweet and induces the
production of frothy kapha. Then, after
undergoing further burning process, it becomes
sour, and slowly, falling from ¢m¢ºya, it
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prompts the production of pitta. Fallen from
¢m¢ºya, it becomes dried, well digested,
hardened and pungent by agni and induces
v¢yu.

^m¡_mß`m¾ò dm`ì`m: n#mmoî_mU: gZm^gm: Ÿ&
n#mmhmaJwUmZ²ñdmZ² ñdmZ² nm{W©dmXrZ² nMÝË`Zw Ÿ59

(bhaum¢py¢gneyav¢yavy¢:
pa®co¾m¢´a: san¢bhas¢: &

pa®c¢h¢ragu´¢nsv¢n sv¢n

p¢rthiv¢d¤n pacantyanu  && 59 && )

The fives ¦¾mas (agnis) related to the five
bh¦tas viz. bhauma ¦¾ma, ¢pya ¦¾ma, ¢gneya
¦¾ma, v¢yavy¢ ¦¾ma and n¢bhasa ¦¾ma, digest
their own particular qualities of food.

These five bh¦t¢gnis are the parts of the
ja°har¢gni, and get strengthened by it. Each
bh¦t¢gnis digests substances of its own
qualities.

`Wmñd§ Vo M nwîUpÝV n¹$m ̂ yVJwUmZ² n¥WH²$ Ÿ&
nm{W©dm: nm{W©dmZod eofm: eofm§ü XohJmZ² Ÿ&& 60 Ÿ&&

(Yath¢sva¼ te ca pu¾´anti
pakv¢ bh¦tagu´¢n p¨thak &

p¢rthiv¢: p¢rthiv¢neva
ºe¾¢: ºe¾¢¼ºca dehag¢n && 60 && )

Thus, being digested by their own bh¦t¢gnis,
these qualities nourish the particular qualities
of the body i.e. to which bh¦ta they belong;
for instance, bhauma qualities of the food
nourish only the bhauma quality of the body,
¢pya only ¢pya qualities and so on.

{H$Å>§ gmaü VËn¹$_Þ§ gå^d{V {ÛYm Ÿ&
VÌmÀN>§ {H$Å>_Þñ` _yÌ§ {dÚmÓZ§ eH¥$V² Ÿ&& 61 Ÿ&&
gmañVw gá{^ ŷ©̀ mo ̀ Wmñd§ nÀ`Vo@{¾{^: Ÿ&

(Ki°°a¼ s¢raºca tatpakva-
manna¼ sambhavati dvidh¢ &

tatr¢ccha¼ ki°°amannasya
m¦tra¼ vidy¢dghana¼ ºak¨t  && 61 &&

s¢rastu saptabhirbh¦yo
yath¢sva¼ pacyate@gnibhi: & )

The food thus digested, is associated in two
parts i.e. waste (ki°°a) and essence (s¢ra). Of
these, the liquid part of the waste is known as
m¦t¨a (urine), and the solid part as ºak¨t
(faeces). The s¢ra is again digested by the seven
dh¢tvagnis (ref. S¦t¨asth¢na 11/34). In this
process also, there occurs the assorting of s¢ra
and ki°°a, and that is being explained in the
following lines.
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Abstract: Diabetes is a state where the homeostasis of carbohydrate and lipid
metabolism is improperly regulated by insulin. There are reports that about 143
million people all over the world suffering from diabetes mellitus. This paper is a
comparative study of two anti-diabetic formulations viz. Katakakhadir¢di ka¾¢yam
and Am¨tameh¢ri c¦¨´am in alloxan-induced Type-1 diabetes melitus in rats.
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Introduction
Diabetes mellitus is a state where the homeo-
stasis of carbohydrate and lipid metabolism is
improperly regulated by insulin. There are an
estimated 143 million people worldwide
suffering from diabetes mellitus a figure, which
is almost five times as much as the estimates
ten years ago. The complications of diabetes
mellitus are more dreadful than the disorder/
disease itself such as heart disease, kidney
failure, nerve damage and amputations. In spite
of many advances, the modern management of
diabetes mellitus still remains unsatisfactory.
Drug intolerance, hypersensitivity, resistance to
insulin, the danger of acute and chronic com-
plications, the fear of hypoglycemic episodes
with sulfonylureas makes it all the more
important to search out safe, effective and
cheaper remedies. Such remedies could be
explored from the huge wealth of ayurveda,

which still remains unexplored on the modern
technological advances. Comparing the poten-
cies of two ayurvedic formulations i.e. Kataka-
khadir¢di ka¾¢yam (KKK) and Am¨tameh¢ri
c¦¨´am (AMC) with the standard oral hypogly-
cemic drug Glibenclamide did this anti-diabetic
study.

Materials and methods

Test drugs
Katakakhadir¢di ka¾¢yam:- The ingredient
drugs in this formulation are kataka (Strychnos
potatorum, khadira (Acacia catechu), dh¢t¨i
(Emblica officinalis), vairi (Salacia reticulata),
d¢¨vi (Coscinium fenestratum), s¢ma¬ga
(Mimosa pudica), vidu¶a (Homonia riparia),
rajani (Curcuma longa), p¢tha (Cissampelos
pareira), c¦tab¤ja (Mangifera indica), abhaya
(Terminalia chebula) and abda (Cyperus
rotundus).
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Am¨tameh¢ri c¦¨´am:- Am¨ta (Tinospora
cordifolia), meh¢rim¦la (root of Salacia
reticulata), dh¢t¨i (Emblica officinalis) and r¢t¨i
(Curcuma longa) are the drugs used in this
formulation.
Experimental animals
Adult male wistar rats weighing (140-180 gm)
were housed for a week with 12:12 light and
dark cycle with free access to food and water.
The experiment protocol was approved by the
CPCSEA (Committee for the purpose of control
and supervision of experimental animals).
Dose conversion
The dose was calculated by extrapolation of
the human dose based on the surface area1.
Test drug preparation
KKK [1 gm / 200 gm.po (per oral)], AMC
(180 mg / 200 gm, po), Glibenclamide (1 mg/
kg, po) were made into a fine suspension using
1% sodium carboxy methyl cellulose (SCMC);
the dose volume was 1 ml/100 gm body eight
of rat; the route of administration of drugs was
po (per oral) and normal control group received
only 1% Sodium carboxy methyl cellulose
(SCMC) for 10 days.

Short-term experiment and OGTT
In short-term experiment and Oral Glucose
Tolerance Test (OGTT)2, normoglycemic and
glucose loaded hyperglycemic rats were used.
In the case of normoglycemic experiment,
twenty-four rats were fasted overnight and
divided equally into four groups i.e. Control,
Glibenclamide, KKK and AMC. After drug
treatment, the blood-glucose was estimated at
0, 1st, 2nd and 3rd hour for all four groups by
using one touch glucometer. In OGTT, an
additional step was carried out i.e. all the
animals received a glucose load of 1 gm/kg,

po one hour prior to the administration of drugs.

Induction of diabetes
Diabetes mellitus was induced by injecting 4%
alloxan monohydrate 150 mg/kg i.p. (intra-
peritoneally) in normal saline3. Prior to it, rats
were fasted overnight for 16 hrs. Since alloxan
is capable of producing fatal hypoglycemia as
a result of massive insulin release after a few
hours of alloxan injection, 20% glucose i.p.
was administered (1ml/100g) 4 hours after
alloxan injection and then rats were fed with
normal diet; and for next 24 hrs rats were kept
on 5% glucose solution in feeding bottle4.
Diabetes was induced on the 4th day after
alloxan injection, and rats with blood-glucose
over 250 mg/dl of blood was considered
diabetic; the diabetic rats were divided into 4
groups with 6 animals per group, and separate
group served as control group. The drugs
administered were for 10 days5.

Sacrifice and blood collection
All the animals were sacrificed on the 11th day
under excess dose of ether anaesthesia and the
blood was collected by carotid artery bleeding
into a clean centrifuge tube. Prior to the
sacrifice, the rats were fasted overnight with
free access to water. The blood was centrifuged
at 3000 rpm/10 minutes to get the serum. The
serum was separated carefully and was used
for the estimations of total cholesterol, HDL
cholesterol, total protein, Serum Glutamate
Oxalate Transaminase (SGOT) and Serum
Glutamate Pyruvate Transaminase (SGPT).
Immediately after the blood collection, the
pancreas was dissected out and washed in
normal saline; then preserved in a container
having 10% formalin and given for the
histopathological studies.
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Liver was dissected out and washed in normal
saline; and 1g of the tissue was weighed and
homogenized in a homogenizer with 0.1m tris
Hcl buffer (pH 7.4) to get 10% liver
homogenate. The liver homogenate was
centrifuged and the supernatant liquid separated
carefully; and the anti-oxidant study such as
Superoxide Dismutase (SOD), Glutathione
Peroxidase (GPx), Catalase (CAT) was carried
out. Estimation was also done to calculate liver
protein. All enzyme estimations were taken at
a particular nanometer for particular estimation
using Shimadzu spectrophotometer UV-1601
model.

Estimations
The Blood-glucose was estimated by one-touch
glucometer. Total cholesterol and HDL
Cholesterol were estimated in serum by using

cholesterol test kit by the method of Wybenga
and Pilleggi6. Total protein was estimated in
serum by using total protein test kit by Biuret
method7. SGOT and SGPT were estimated by
the method of Reitman and Frankel using GOT
test kit and SGPT test kit respectively8. The
SOD of liver homogenate was determined by
the method of Marklund and Marklund9. The
GPx and CAT of liver homogenate were
estimated according to the method of Lawrence
and Bank and Aeibi respectively10.

Statistical analysis
All the groups were statistically evaluated and
the significance of various treatments calculated
by using one-way ANOVA followed by Dunnet
‘t’ test. All the results were expressed as mean
+ Standard error mean (SEM) for six rats in
each group. Even paired  ‘t’ test and students

TABLE 1

Normoglycemic experiment and  Oral Glucose Tolerance Test

Group

Blood-glucose (mg/dl)

Control 71.66 + 71.66 + 71.66 + 71.16 + 71.5 + 95.66 + 109.5 +
1.44 1.44 1.52 1.36 1.77 2.13 2.78

Glibenclamide 74.66 + 63.83 + 61.16 + 60.16 + 74.83 + 77.33 + 60.66 +
1.3 1.16 0.79 0.95* 1.48 2.65 1.04*

KKK 70.33 + 69.5 + 69.33 + 69.16 + 69.5 + 92.66 + 101.33 +
1.87 1.90 2.04 1.99a 1.68 1.89 1.52***

AMC 71.83 + 71.15 + 71.15 + 71 + 71.66 + 92.33 + 99.83 +
2.13 2.12 2.12 2.4ns 2.15 1.85 1.84**

at 3 hrs

NORMOGLYCEMIC EXPERIMENT

at 0 hr at 1 hr at 2 hrs

ORAL GLUCOSE TOLERANCE TEST

at 0 hr at 1 hr at 2 hrs

Mean + SEM (Standard error mean).
The 3rd hour and 2nd hour readings for the test groups were compared with that of the control group using
student ‘t’ test.
Values are statistically significant at *P<0.001 ** P<0.02 and *** P<0.05 compared to Control group
ns - Not statistically significant
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‘t’ test were used to find out the statistical
significance within the groups at different point
of time and difference between the two groups
respectively. The NCT [Negative Control
(Diabetic control)] was compared with control
group, test groups were compared with NCT
and P<0.001 was considered to be statistically
significant.

Results
Both KKK and AMC did not show any change
in the normal blood-glucose values whereas
Glibenclamide reduced the blood-glucose level
to lesser than normal; it was the same with
OGTT also. All the drugs showed a highly
significant decrease (P<0.001) in the blood-

glucose level, and the reduction rate of AMC
was the best in comparison to KKK and
Glibenclamide considering the severity of the
diabetes in the rats that were being used in the
AMC group. In the serum total protein, the
test drugs showed a highly significant increase
(P<0.001); the test drugs KKK and AMC
showed an excellent highly significant decrease
(P<0.001) in the serum total cholesterol
showing an excellent hypolipidemic effect, and,
on the other hand, showing an highly significant
increase (P<0.001) in serum HDL cholesterol.
On SGOT and SGPT, the test drugs showed
highly significant decrease (P<0.001) in
accordance with Glibenclamide, which also had

TABLE 2

Effect of drugs on blood-glucose and body weight

Group

Control 151.66 + 151 + 81 + 81.33 + 82.33 + 81.83 + 82 + 80.83 +
2.95 3.01 3.96 3.78 3.61 3.56 3.55 3.37

NCT 145.83 + 108.33 + 250.16 + 269.66 + 290.16 + 308.5 + 321.16 + 368 +
3.60 3.63 6.64 5.7 10.65 11.33 12.94 15.27

PCT 157.33 + 162 + 325.5 + 204.16 + 128 + 108.33 + 93.16 + 70 +
5.97 5.68*a 16.64 13.87 13.44 4.27 *aa 2.23 4.52 *bb

*cc (80.76%)

KKK 160.66 + 159 + 385 + 328 + 319.5 + 282 + 154.33 + 107.16 +
5.01 4.58*b 16.64 20.72 20.7 10.26*aa 5.73 2.71 *bb

*cc (70.88%)

AMC 165.33 + 165.5 + 441.3 + 305.33 + 292.66 + 112 + 102.48 + 86.5 +
4.96 5.22*c 2.86 8.54 8.6 6.08*aa 4.65 1.52 *bb

*cc (76.5%)

0 day 10 day

*a, *b, *c - Statistically significant - P<0.02, P<0.01 and P<0.05 - respectively
*aa, *bb, *cc - Statistically significant - P<0.001. (The percentage denotes the effect of the drugs)

Body weight (g) Blood-glucose (mg/dl) of the following days of treatment

1st day 3rd day 5th day 7th day 10th day0 day
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the same effect. The test drugs KKK and AMC
showed an excellent highly significant increase
(P<0.001) in the anti-oxidant status of SOD,
GPx and CAT. The histopathological results of
AMC showed promising results when compared
to glibenclamide and KKK (Tables 1,2&3).
Discussion
The test drugs KKK and AMC brought the
body weight to normal whereas PCT (Positive
control – Glibenclamide) showed an increase
in the body weight than normal. The test drugs
KKK and AMC did not show any hypo-
glycemic effect - the most worrisome side effect
of oral hypoglycemic agents – and showed an

excellent effect on the lipid profile and
improved the antioxidant status in the
diabetized rats. The results indicate that the
drugs KKK and AMC possess highly significant
anti-diabetic, hypolidemic and anti-oxidant
potential. When the comparison is made
between the three groups i.e. KKK, AMC and
Glibenclamide, AMC proves to be the most
efficient in all its effects i.e. anti-diabeitc,
hypolipidemic and antioxidant potential;
whereas KKK and glibenclamide is more or
less of same potential though Glibenclamide is
better than KKK in reducing the hyperglycemic
status to normal blood-glucose range.

TABLE 3

The effect of drugs on serum total protein, cholesterol, HDL, SGOT, SGPT, etc.

Mean + SEM for six rats in each group
* Statistically significant (P<0.001) compared to NCT.

Parameters GROUPS

Control

Serum total 6.44 + 0.17 3.70 + 0.18 6.23 + 0.19* 5.59 + 0.13* 5.86 + 0.19*
protein (mg/dl)

Serum total 106.42 + 4.4 183.33 + 7.46 115.43 + 4.7* 89.88 + 5.49* 81.83 + 2.98*
cholesterol (mg/dl)

Serum HDL 43.71 + 0.79 22.13 + 0.84 34.53 + 1.40* 39.52 + 0.88* 40.78 + 1.97*
cholesterol

SGPT (units/ml) 27 + 5.47 71 + 9.36 35.66 + 4.63* 29.3 + 10.17* 30.33 + 7.59*
SGOT (units/ml) 61 + 6.29 125.66 + 8.04 68 + 9.86* 66 + 12.57* 69.66 + 8.62*

SOD (units/mg/ 6.49 + 0.24 3.05 + 0.11 4.058 + 0.17* 5.02 + 0.10* 5.16 + 40.07*
protein)
GPx (n moles of 9.328 + 0.12 4.817 + 0.17 7.545 + 0.22* 6.945 + 0.13* 7.038 + 0.15*
glutathione oxidized/
min/mg/of protein)

CAT (n moles of H2 52.70 + 3.26 31.70 + 1.86 45.57 + 2.24* 52.74 + 2.25* 57.24 + 2.03*
O2 decomposed/min/
mg of protein)

NCT PCT KKK AMC
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Conclusion
The study revealed that AMC has an equipotent
anti-diabetic effect compared to Glibenclamide;
KKK also showed good effect but lesser
compared to AMC and Glibenclamide. Both
AMC and KKK did not show any
hypoglycaemia, the most troublesome effect of
the oral hypoglycaemic agents (Glibenclamide).
Alloxan produces Type-1 diabetes mellitus in
rats and the test drugs showed an excellent
management of the diabetic state; all these
indicate that these two ayurvedic formulations
can play very effective role in the management
of Type-1 diabetes mellitus. Both the
formulations showed an equipotent effect in
the restoration of the altered serum protein,
SGOT, SGPT, etc. and an excellent reduction
in the serum total cholesterol level. Both these
restored the altered HDL cholesterol level to
normal. All these indicate the efficacy of
Am¨tameh¢ri c¦¨´am and Katakakhadir¢di
ka¾¢yam in diabetic patients with an altered
lipid profile. The findings like restoration of
the altered lipid profile, etc. was new indications
that tempt to initiate further studies of these
formulations to find out their effect on kidneys,
liver, etc.
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PHARMACOGNOSTICAL STUDIES ON
JATROPHA GLANDULIFERA ROXB.

R. Kamaraj, Pratik S. Patel, D. Thirumurugan*

Abstract: Jatropha glandulifera Roxb. belongs to the family Euphorbiaceae. There
are reports about its efficacy in the treatment of skin diseases; and also its cardiotonic,
antifungal, antihistaminic activities have been studied and reported. This paper deals
with the pharmacognostic, preliminary phytochemical and microbiological studies of
the plant Jatropha glandulifera. Numerical data like stomatal number, stomatal index,
vein-islet number, vein termination number and palisade ratio are also dealt with.

* Sri Ramachandra College of Pharmacy, Sri Ramachandra Medical College & Research Institute, (DU),
Porur, Chennai.

Introduction
Since ancient period of civilization, the
medicinal plants are known as one of the gifts
of nature to cure number of diseases of human
beings. The Knowledge of ayurveda has led to
the discovery of many potent bioactive agents
in modem drug development. About 38% of
the present allopathic medicines owe their
origin from plants. This study comprises of
pharmacognostical, preliminary phytochemical
and microbilogical studies of J. glandulifera.
The plant belongs to the family Euphorbiaceae.
Al-Yahya (1986) has reported that the plant is
used in the treatment of skin diseases. Tariq
(1983) has studied its cardiotonic, antifungal,
antihistaminic activities; Mohamed et al.,
(1985) have studied its various pharmacological
activities, and Rastogi et al., (1985) have
reported its insecticidal activity. The plant

occurs in plains from the coast in wastelands
and scrubs jungles. It is distributed throughout
India, Sri Lanka and Africa. The plant grows
in dry condition and dry soil along the road
side and open places.
Morphological description
Shrub to 2 (3)m; tender parts purplish; leaves
deeply 3-5 lobed, 6-9x6.5-8 cm, base (sub)
cordate, margin, serrate, serratures gland -
tipped; apex shortly acuminate; petiole 6-12
cm; stipules branched, filiform, to 1.5 cm,
gland - tipped; cymes ca. 12 cm; flowers
unisexual; stamens 8, diadelphous, 5+3, inner
longer; capsules 3 lobed, 2x1.5 cm.
Distribution: - plains from the coast, in
wastelands, scrub jungles, etc. (Mathew, 1992)
(Fig 1a-c).
Materials and methods
The plant was found to grow in abundance on

Aryavaidyan Vol. XIX., No.4, May - July 2006, Pages 211 - 220
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Fig. 1 a-c Morphological Features of Jatropha glandulifera Roxb.
a  A flowering shoot bearing male flowers   b  A shoot having female flowers and fruits

c   Root portion showing tap root and lateral roots

Mf  Male flowers   Ff  Female flowers and fruits   Lr  Lateral root   Tr   Tap root
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the roadside and waste lands in Chennai.
Specimens were collected from the plants
growing in wild condition and was
authenticated by Dept. of Pharmacognosy, Sri
Ramachandra college of Pharmacy, Sri
Ramachandra Medical College & Research
Institute (DU) Chennai - 600 116, India and
the voucher specimen deposited for future
reference.
Leaf, petiole and old root of the plant were cut
and fixed in a solution containing 70% ethanol,
formalin and acetic acid in the ratio of 90: 5:
5 ml. The materials were left in the fluid for
three days after which they were washed in
water and dehydrated with tertiary butyl
alcohol; paraffin wax was infiltered and the
specimens were embedded in wax for
sectioning; with the help of rotary microtome,
serial sections were taken to the thickness of
10 µm. Sections were stained with toludine blue
which gives different colors to different tissues.
Permanent sections were prepared in DPX
mounting medium. Observation was made and
the structural details were described.
Photomicrograph was prepared with Nikon -
alpha photomicroscope unit (Sass, 1940).

Quantitative microscopy (Kokate, 1990)
Stomatal number
The average number of stomata per square mm
of epidermis is termed the stomatal number.

Methods: - Epidermal peelings were taken by
pulling the epidermal layer with fingers. The
number of stomata was counted and the
stomatal number calculated.
Stomatal Index
The percentage proportion of the estimate
divisions of the epidermis of a leaf converted
into stomata is termed as stomatal index.

The formula used was              where ‘S’ is
number of stoamata per unit area and ‘E’
number of ordinary epidermal cells in the same
units area.

Vein-islet number

The term vein-islet is used to denote the minute
area of photosynthetic tissue encircled by the
ultimate division of the conducting strands. The
number of vein-islets per square mm in the
central part of the lamina mid way between the
midrib and the margin is termed the vein-islet
number.

E + S
 S x 100

TABLE 1

Stomatal number in Lower/Upper epidermis and
Vein-islet Number

STOMATAL NUMBER

Lower Epidermis 18 9 33.3
19 8 8
22 10 31.2
26 9 25.7
15 9 37.5

Upper Epidermis 21 2 8
18 1 5
20 0 0
24 1 4
21 1 4.5

VEIN-ISLET NUMBER: 23, 21, 23, 25, 24, 23

Stomatal No. in lower epidermis:
Average = 32.2, Minimum = 25.7, Maximum = 37.5
Stomatal No. in Upper epidermis:
Average = 4.3, Minimum = 0, Maximum = 8
Average Vein-islet number = 22.5
Average Vein termination number = 24

No. of
Epi. cells

No. of
Stomata

Stomatal
Index
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Method: - The leaves were placed under
microscope and the veins traced. The numbers
of vein islet counted. (Table 1)

Extraction (Harborne, 1998)
The powdered material of dried leaves (750 g)
was extracted with petroleum ether, chloroform
and methanol by cold maceration technique
(72 h) in the respective solvent successively.
The extract was filtered and reduced to 2% of
the original volume by in vacuo. Physio-
chemical standards like total ash, acid insoluble
ash, water-soluble extractive, alcohol soluble
extractive, and preliminary phytochemical
screening test like, test for alkaloids, phyto

sterols, glycosides, flavonoids, proteins, gums
and mucilage were carried out.

Anti-microbial activity studies (Sundaraj, 1996)
The concentrates of all the three extract of
leaves were tested for antimicrobial activity
against human and pathogens.
The organisms tested against were one gram
positive and four gram negative aerobic
bacteria. They were Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa,
Salmonella typhi and Staphylococcus aureus.
All the organism were identified and obtained
from the clinical specimens of Department of
Microbiology. (Table 2)

TABLE 2

Effect of different extracts of J. glandulifera on human pathogenic bacteria

Organism
CONCENTRATION (µg/ml)

A. PETROLEUM ETHER EXTRACT

Staphylococus aureus 21 23 27 30 31 34 32 35
Escherichia coli 22 24 24 26 30 33 36 40
Klebsiella pneumomae 18 20 20 22 22 24 28 31
Pseudomonas aerugmosa 25 27 28 31 31 34 34 37
Salmonella typhi 30 33 32 35 38 42 42 46

B. METHANOL EXTRACT

Staphylococus aureus 28 31 30 33 31 34 32 35
Escherichia coli 16 17 17 18 20 22 26 28
Klebsiella pneumomae 20 22 21 23 23 25 24 26
Pseudomonas aerugmosa 18 20 21 23 23 25 24 26
Salmonella typhi 18 20 20 22 24 26 25 27

C. CHLOROFORM EXTRACT

Staphylococus aureus 15 16 18 20 19 21 21 23
Escherichia coli 12 13 15 16 17 18 19 21
Klebsiella pneumomae 11 12 14 15 16 17 18 20
Pseudomonas aerugmosa 10 11 12 13 15 16 17 18
Salmonella typhi 12 13 16 17 17 18 19 21

50
IZ %I

100
IZ %I

200
IZ %I

400
IZ %I
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Fresh culture was prepared by inoculating in
Muller Hinton broth incubating at 37° C for
24 hours. As the standardised bacterial
suspension, each microorganism was suspended
in sterile broths and diluted to contain l06

colony forming units (CFU) per ml, and
checked by matching the turbidity of the tube
with MCFarland standard 0.5.

Evaluation of antibacterial activity
Muller Hinton agar (MHA) medium was used
for preparation of plates. Medium (3.8g) was
dissolved in 100 ml of distil water and
sterilised, and 25 ml of the medium was poured
to the depth of 4 mm. Then agar was set at
ambient temperature. In each plate, well was
cut from the agar in the center of the plate
using a sterile corke borer of 8 mm dia. Sterile
cotton swab was immersed into the standardized
bacterial suspension pressed against wall of the
tube to express excess fluid. MHA plates were
inoculated by streaking with that swab.
Streaking was done successively in three
different direction to obtain even inoculum.

The concentrate extracts were weighed and
dissolved in dimethyl sulfoxide (DMSO) to
prepare extract solution of 1 mg of extract in
1 ml of DMSO. To each well, 50-200 µl of
this extract was delivered using a sterile
micropipette. The inoculated plates were
incubated within 15 minutes of inoculation at
37° C for 24 hours. Then the plates were
examined for any zone of growth inhibition.
Inhibition zones were recorded as the diameter
of growth free zones including the diameter of
the well in mm at the end of incubation period.

Result and discussion

Leaf
Lamina is thick, glabrous even margins bear

multicellular long stalked glands with sphereical
head (Fig 2a). Adaxial epidermis single layered,
epidermal cells rectangular to cuticle thick
walled abaxial epidermis narrower than the
adaxial epidermal cells. Palisade mesophyll
single layered, spongy mesophyll consists of
lobed cells which are loosely arranged.

Stomata
Stomata occurs only on the lower epidermis,
very rare or absent on the upper epidermis.
Stomatal type is paracytic with one subsidiary
cell on their side of the stomata. Anticlinal walls
of both upper and lower epidermal cells are
straight, thick epidermal cells polygonal in
shape.

Midrib
Shallowly hemispherical on the lower side, and
broadly conical on the upper side (Fig 2b).
Ground tissue of the midrib parenchymatous,
compact and homogenous. Lacticifers are very
frequent especially in the lower part of the
midrib, vascular strand single arc shaped with
a few radial rows of xylem elements and lower
phloem tissue lateral views are not prominently
projecting above the leaf surface. The view
consists of few xylem elements and a few
phloem cells and the vascular strand is enclosed
within parenchymatous bundle sheath with
abaxial and adaxial extensions. Huge druses of
calcium oxalate are abundant in the mesophyll
tissues of the leaf. Calcium oxalate prismatic
crystals are abundant along the veins of the
leaf.
Young stem
The stem is circular in transactional view; the
surface is even and glabrous. The epidermis is
single layered with rectangular cells. There is
narrow zone of initial periderm beneath the
epidermis, consisting of 4-6 layers of cells. The
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Fig. 2 a-b Anatomy of leaf of Jatropha glandulifera Roxb.
a  TS of lamina passing through a lateral vein   b  TS of leaf passing through the midrib

La  Lamina    PM  Palisade Mesophyll  LV  Lateral Vein   SM   Spongy Mesophyll
AdH  Adaxial Hump   X  Xylem   Ph  Phloem   GT Ground Tissue
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cortex is broad, homogenous in cellular
composition and consists of thin walled
compact angular and circular parenchymatous
cells. Pith is also wider, homogenous and
parenchymatous. The vascular cylinder is
compact and continuous and varies in cross-
sectional outline. The outer boundary of the
vascular cylinder is marked by a thin, undulate
zone of fibres. Xylem consists of radical rows
of fibres, vessels and parenchymatous cells.
Phloem occurs in random masses outside the
xylem cylinder. Laticifers are quite abundant
in the inner cortex and outer to the phloem.

Root
Old root measuring about 3 mm in diameter
was studied (Fig 3a-c). The epidermis is broken
and withered due to formation of secondary
xylem and secondary phloem. The cortex is
narrow and compressed. Secondary phloem is
broad and occurs all around the xylem cylinder.
Phloem consists of sieve tube members and
parenchyma cells. The xylem cylinder is very
wide and dense. It consists of wide angular
vessels which are less in frequency. Xylem
fibres and parechymatous cells are equally
abundant. Xylem rays are narrow and one cell
wide in transactional view of the xylem. The
xylem elements are arranged in regular radial
rows. In the central part of the root is occupied
by tetrach primary xylem elements.

Petiole
The petiole showed some variation in the cross
sectional outline as well as in the vascular
system along its length from the base to the
distal part (Fig 4a&b). Along the distal part of
the petiole it is strongly circular in transactional
view with shallow adaxial grooves. The ground
tissues are homogenous and parenchymatous.
There is a semicircular whorl of vascular

strands and scattered masses of medullary
strands. Along the middle part the petiole
becomes bluntly conical with, adaxial open ring
of 8 vascular strands. Below the middle part
the outline of the petiole is ovate and the
vascular strands increase in number and fuse
laterally forming as elliptical outline. The
proximal part of the petiole is wider than other
parts. It is planoconvex with flat adaxial side.
The vascular bundle occur in the same shape
as the petiole that is the vascular ring is
semicircular with flat adaxial side, apart from
the main strands there are two accessory
strands, one on each adaxial corner of the main
vascular ring. The vascular bundles of the
petiole are collateral and are arc shaped.
Quantitative microscopy of the leaf was carried
out

Preliminary phytochemical studies showed
presence of steroids, triterpenoids, reducing
sugars, alkaloids, coumarins, etc. (Table 3).

Microbiological studies
All the extracts of Jatropha glandulifera

Steroids + + +
Triterpenoids + + +
Phenolic compounds - - -
Alkaloids - - +
Glycosides - - -
Reducing sugars + + +
Tannins - - -
Saponin - - -
Coumarin + + +

Chemical Test PE CE M

PE - Petroleum Ether, CE - Chloroform Extract,
M: Methanol

TABLE 3

Preliminary phytochemical test for various extracts
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C  Cortex  Pe  Periderm   SX Seconday Xylem   SPh  Secondary Phloem
XE  Xylem elements  XF   Xylem fibres    XR   Xylem rays

Fig. 3a-c  Anatomy of root of Jatropha glandulifera Roxb.
a-c  TS of root under low magnification
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Fig. 4 a-b Transsectional views of the petiole along middle and distal parts
a  TS of distal part of the petiole   b  TS of petiole just below the distal part

Ads  Adaxial side   GT  Ground tissue  VS  Vascular strands
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showed considerable activity against tested
microorganism. Among the extracts, methanol
extract showed more activity than the other two
extracts (Table 2).
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Solvent                       Extract value (%w/w)

Parameter Value (%w/w)

Ash value 6.5
Water soluble ash 4.5
Acid insoluble ash 3.3

Water 20.1
Alcohol 18.2
Petroleum ether 4.5
Chloroform 3.5
Methanol 6.5

TABLE 4

Analysis of ash value extractive values

Physico-chemical parameters
Air-dried well powdered leaves of Jatropha
glandulifera were subjected to the physico-
chemical analysis (Table 4).
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MYOPIA - A CLINICAL STUDY
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Abstract: Myopia is one of the major eye disorders. The important factor responsible
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Introduction
Ayurveda is probably the most ancient science
of life practiced in India, which deals not only
with the diseases and their treatment but also
lays emphasis on the maintaining a disease-
free positive health. It suggests a definite round-
the-year programme to keep healthy by
combating the ill affects of seasonal variations
and other natural forces acting on the body.
Maintenance of good eyesight occupies an
important place in this programme. A number
of drugs and procedures have been suggested
which rejuvenate the eyesight or at least prevent
its deterioration.

¡c¢rya Suº¨uta describes 76 types of eye
disorders in total, out of which, 12 disorders
affect the vision in various degrees from
haziness to complete blindness. It is interesting
to note that many centuries before the ‘Kepler’s’

description of refractive errors, ¢c¢rya Suº¨uta
has been described a similar clinical picture
under the heading of timira, a small fraction of
which can be safely considered to include
myopia on the basis of the following:
• Avyak°ada¨ºana or blurring of vision for

distant and near objects as occurs in high
myopia.

• Vihvalada¨ºana (perception of false images)
is also a classical feature of one variety of
timira, which occur in progressive myopia
resulting from vitreous degeneration and
ultimately retinal degeneration and
detachment in advanced stage.

• Cardinal symptom of myopia i.e. difficulty
in distant vision, which is also the feature
of timira, causes when the vitiated do¾as
are lodged in the upper part of the
d¨¾°ima´²ala (visual apparatus).
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No remedial measures for the prevention and
cure of this pathology prevail in the domain of
modern ophthalmology. Spectacle work as
crutches only and various surgical procedures
are not free from recurrence and even
complications. Therefore it opens the door to
the other systems of medicine to suggest,
experiment and contribute to alleviate or to
check the deterioration.

Promotion of visual acuity was one of the aims
of the ¢c¢ryas of the yore. The term cak¾u¾ya,
indicating measures or drugs that improve
eyesight, is used often in ayurvedic texts. In
the various texts, not only number of drugs,
but also diet and regimens are told which are
said to promote the visual acuity. There are 5
special therapeutic modalities of using the drugs
in the ocular disorders applied in the form of
lubrication, eye bath, irrigation, eye drops and
collyrium. In the case of eye bath, extract of
raw drugs prepared by cooking the drugs with
flesh of animals, honey, milk and ghee, is put
into the eyes after making a wall of 2 inches
height around the eyeballs with black gram
flour. Here, eye bath, which is said to promote
the eyesight, has been selected for this study.

Materials and methods
Total 30 patients were selected from O.P.D. of
I.P.G.T & R.A. Hospital, Jamnagar for the
study. The diagnosis made on broad clinical
features of timira and myopia was confirmed
by determination of visual acuity, ophthalmo-
scopic and retinoscopic examinations.
Out of 30 patients, 56.66% was under the age
group of 20-30 years and 36.66 % under 10-
20 years; of which, 56.66% were males and
43.66% females. Maximum numbers of the
patients (83.33%) were students and 20% of

patients had positive family history. Majority
of the patients was of middle class (73.33%)
followed by lower and upper middle class
(13.33%); majority (36.66%) were found to be
watching T.V/computers; 46.66% showed
predominance of v¢ta-pitta-p¨ak¨ti (physical
constitution) and 53.33 % showed s¢tvika-
r¢jasika-p¨ak¨ti (mental constitution); 63.33 %
patients showed chronicity of the disease for 5
years. Majority (36.66%) of the patients showed
visual efficacy 6/6 and less followed by 6/6 -
6/9 (26.66 %), 6/12-6/18 (16.66%) and 6/24-
6/36 (20%).

Maximum numbers of patients (31.66%)
showed diopteric power 0-1.00 D followed by
2.25 to 4.00 D (28.33%); 93.33 % of the
patients were found to have simple myopia;
blurring of vision was found in 76.66%
followed by perception of false images in 70%.
Headache and eyestrain was found in equal
number in this series i.e. 96.66% each.

It was decided to treat one section of the
patients by a popular type of eye-bath technique
mentioned above which is referred to in
ayurvedic texts by the term ropa´a pu°ap¢ka;
this involves bathing of eyeballs with the
expressed juice of cooked drugs specific for
promoting eyesight after creating an artificial
socket with a flour-paste along the margins of
orbital socket in order to withhold juice for the
desired length of time.
The patients were divided into two groups i.e.
Group I - Treated group of 24 patients (48
eyes) - treated by healing eye bath. Group II -
Control Group of 6 patients (12 eyes) - treated
by distilled water in the same manner.

The following was composition of drugs used
for eyebath:
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D¢ruharidra Berberis aristata 14 g
Gu²¦ci Tinospora cordifolia 13 g
Nirmali Strychnos potatorum 13 g
Ajam¢msa Meat (goat) 80 g
Madhu Honey 50 g
Gh¨ta Ghee 60 g
Cow’s milk 50 g

Preparation of the drug
The drug was prepared by slight modification
from the classical procedure. 40g of the
powdered drugs were soaked in 4 times of
water. Then 80g of cleansed and minced meat
of goat was crushed in mortar and then mixed
with ghee, honey and cow’s milk. This was
mixed with already soaked drugs and all the
drugs were cooked in pressure cooker for about
20 minutes. After cooled down, the extract was
taken out and filtered with fine filter, and
preserved in the steel container. The quantity

obtained was approximately 50g, sufficient for
one sitting.
Methodology of eyebath
Mode of application: - The patient was made
to lie down in supine position on a table, in a
chamber, free from dust, wind and direct sun
rays. Two even, firm and compact circles were
formed with the help of paste of black gram
flour, one around each eyeball. Then, the
prepared extract was poured from 2 fingers
height over the closed eyes, up to the level of
eyelashes. The extract was lukewarm, and the
patient was asked to blink slowly.

Period of retaining the drug: - The drug retained
over the eyes for about 15 minutes. After 15
minutes, the medicine drained out by making a
hole in the outer wall of the circle. Then the
circles removed and mild fomentation done in
and around the orbital fosssae.

TABLE 1

The effect of healing eye-bath on cardinal symptoms, visual efficacy and on clinical refraction
of myopia on patients of treated group (n+24)

Description

CARDINAL SYMPTOMS

Bluring of vision 2.33 1.16 49.78 0.48 0.09 11.86 <0.001
Perception of false images 1.50 0.70 5.33 0.69 0.15 5.14 <0.001
Eye strain 1.30 0.17 86.95 0.34 0.07 <0.001 <0.001
Headache 1.39 0.13 90.64 0.44 0.09 13.46 <0.001

VISUAL EFFICACY

Right eye 44.58 51.25 14.95 7.61 1.55 4.28 <0.001
Left eye 49.16 57.50 16.94 7.61 1.55 5.36 <0.001

CLINICAL REFRACTION

Right eye 2.87 2.43 15.24 0.19 0.04 10.79 <0.001
Left eye 2.59 2.12 18.09 0.24 0.05 9.26 <0.001

Mean Score

BT AT

% of Relief P valuePaired ‘t’ test

SD ( + ) SE ( + ) ‘t’
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The apt time for administration of the drug is
forenoon or evening; the dose is the quantity
equal to filling up to the eyelashes, and the
duration is three days;  a gap of seven days
was given before the next sitting.

Assessment criteria
• Objective: - Ophthalmoscopic examination

and Retinoscopic examination.
• Subjective: - Visual acuity (Snellen’s Chart

reading) and Improvement in signs and
symptoms.

Scoring pattern for assessment of results:- The
improvement in signs and symptoms were noted
by adopting the suitable scoring pattern. The
grading of cardinal symptoms was done from
0 to 4 grade.

Results
The eyebath therapy was found to be very
effective; there was considerable relief in
cardinal symptoms i.e. in indistinct vision
(49.78% - statistically significant) perception
of false images (53.33%), eyestrain (86.95%)
and headache (90.64%). The effect of visual
acuity therapy was 14.95% (P<0.001) in the
right eye and 16.94% (P<0.001) in the left. On
clinical refraction, the therapy provided 15.24%

(P<0.001) relief in the right eye and 18.09%
(P<0.001) in the left. The overall effect of the
eyebath therapy was as found to be very
effective (Table 2).

TABLE 2

Total effect of eyebath on patients of treated group

Effect

Cured 0 0
Markedly improved 15 62.5
Improved 7 29.2
Unchanged 2 08.3

No. of
patients

% of
Relief

TABLE 3

The effect of distilled water on cardinal symptoms of myopiaon patients of control group (n+6)

Cardinal symptoms

Dimness of vision 1.83 1.50 18.21 0.51 0.26 1.26 >0.10
Perception of false images 1.16 1.16 - - - - -
Eye strain 1 0.83 16.66 0.40 0.16 1.00 0.10
Headache 1 0.66 33.00 0.51 0.26 1.26 >0.10

Mean Score

BT AT

% of Relief P valuePaired ‘t’ test

SD ( + ) SE ( + ) ‘t’

Discussion and conclusion
In this study, patients were having myopia up
to 4.0 Diopters. Patients of high myopia were
excluded as they are usually having associated
degenerative changes in the eyeball i.e. fundus
and vitreous degeneration; those with normal
fundus picture only kept for this study.
Most of the drugs used for eyebath were having
efficacy of improving the eyesight (cak¾u¾ya)
and their compound was effective in mitigating
all the three humors. Strychnos potatorum is
said to enhance the eyesight by eliminating the
vitiated humors and mitigate the v¢ta and kapha
factor. Berberis aristata pacifies the pitta do¾a
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and improves the eyesight. Tinospora cordifolia
mitigates t¨ido¾as and give nourishment to the
eyeball by the quality of its ras¢yana property.
Ghee and cow’s milk that pacify v¢ta, pitta,
etc. has got ras¢yana action also. Honey that
pacifies pitta and kapha, has got the capacity
to improve the eyesight also; flesh of goat also
pacifies the v¢ta and pitta. So, the overall effect
of the compound drug was mitigating t¨ido¾as
that are responsible for myopia (timira).

In this procedure, the medicine retained for
long time over the eyeball facilitates the faster
absorption of the drug into the eyeball by the
virtue of its pressure effect; and it increases
the blood circulation towards eyeball and thus
improves the visual acuity.

The important factor responsible for myopia is
corneal curvature (curvatural myopia). Here,
as the eye is completely covered with medicine,
due to pressure it exerts on the eyeball and
there may be some change in the curvature of
the cornea, which in turn result into change of
refractive error of the eye.
In this study only three sittings, each of three
days were done. Possibly if it is repeated for
longer time it may further decrease the
refractive error of the eye.
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Abstract: Lauhabhasma and Ma´²¦rabhasma are the two famous ayurvedic
formulations that are described in ayurvedic classics for the management P¢´²uroga
(iron deficiency anaemia). This paper is a comparative clinical study to assess the
efficacy of Lauhabhasma and Ma´²¦rabhasma.

Introduction
In the global campaign of health for all,
promotion of proper nutrition is one of the eight
elements of primary health care. Nutritional
indicators have been developed to monitor
health for all. Greater emphasis has now been
laid on integrating nutrition into primary health
care systems and formulating a national dietary
goal to promote health and nutritional status of
the families and communities1.

Iron deficiency has been recognized as
commonest nutritional deficiency disorder. All
most all ayurvedic classics describe this
deficiency disorder by the name of p¢´²uroga
and recommend formulations of lauha (iron)
for their management2; it was this reason why
P¢´²uroga was selected for the comparative
clinical trial of Lauhabhasma and Ma´²¦ra
bhasma - the two famous formulations of
incinerated iron - in comparison with the
standard drug, dried ferrous sulphate.

Materials and methods

Preparation of test drugs
Lauhabhasma and Ma´²¦rabhasma were
prepared in practical laboratory of Department
of Rasaº¢st¨a and Bhai¾ajyakalpana, I.P.G.T.
& R.A., Gujarat Ayurveda University. Scraps
of wrought iron and ma´²¦ra (rusted iron) were
procured from local market, made into coarse
powder by hammering and then subjected to
ºodhana (purification) according to traditional
ayurvedic procedure. For this purpose, the
materials were heated to red hot and quenched
in particular liquid medias for 42 times3 and
then subjected to m¢ra´a (incineration)
according to traditional procedure. For this
purpose, one part of the materials were mixed
with 1/12th part of purified cinnabar (hi¬gu¶a,
HgS) and levigated by aloe gel for 6 hours4.
Pellets were prepared from this levigated
doughy mass and taken into earthen crucibles
faced together, and the junction sealed by mud-
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smeared clothes. This apparatus, called as
ºar¢va sampu°am was subjected for heating in
electric muffle furnace. Heating of materials
confined to this apparatus is called pu°ap¢ka
in ayurveda. Burning was continued approx.
for 3 hours. When cooled down (approx. after
48 hours), the apparatus taken out and opened
to get the incinerated iron powder. The
procedures repeated for 7 times and finally the
prepared test drugs (Lauhabhasma and
Ma´²¦ra bhasma) were collected separately in
sterile glass container for further clinical study.

Inclusion criteria
The patients of 12 to 60 years having classical
symptomatology of p¢´²uroga i.e. iron defi-
ciency anaemia were selected from OPD and
IPD of I.P.G.T. & R.A. Hospital, Gujarat
Ayurveda University. A special clinical pro-
forma was prepared incorporating selected
symptoms and signs like h¨dayaspandana (pal-
pitation), ºrama (fatigue), ºv¢sa (shortness of
breath), dau¨balya (weakness), p¢´²uta (pal-
lor), etc. based on both the ayurvedic and
modern description. Also, laboratory investi-
gations like haemoglobin level (below 11.5 g/
dl), mean corpuscular volume (MCV) (below
76 fL), serum iron (below 35 µg/dl), total iron
binding capacity  (TIBC) (more than 400 µg/
DL), percentage of saturation of transferrin
(<10%), etc. were taken into consideration.

Exclusion criteria
Those having haemoglobin level below 5 g/dl,
pregnant and lactating women, those having
iron deficiency anaemia with cardiac
complication, patients of diabetes mellitus,
malignancy and those with gastroctomy, gastro
jejunostomy, sprue syndrome having defective
absorption, etc. were excluded from the study.

Assessment criteria
The results of the therapy were assessed after
completion of treatment schedule on the basis
of improvement in the selected symptoms and
signs based on both ayurvedic and modern
descriptions, and investigation conducted before
and after the treatment. On the basis of
improvement in the conducted laboratory
investigations, the results of therapy were
categorized under four categories viz. marked
improvement, moderate improvement, mild
improvement and no change

Posology
Drug: - Both the test drugs (Lauhabhasma and
Ma´²¦rabhasma) and reference standard drug
(dried ferrous sulphate) were given in capsule
form. The powdered drug (62.5 mg) was filled
in gelatin capsule of 250 mg capacity admixed
with potato starch.

Dose: - Generally, the dose of Lauhabhasma
and Ma´²¦rabhasma is ¼ to 2 ratti (30 to 250
mg) per day5. In this study, both the bhasmas
were prescribed in the dose of ½ ratti (62.5
mg) twice a day i.e. 1 ratti (125 mg) per day.
Reference standard drug was also given in the
same dose schedule.

Duration: - According to classical reference,
Lauhabhasma and Ma´²¦rabhasma are pres-
cribed to the patients of p¢´²u and k¢mala for
the duration of 1 month6. Keeping this view in
mind, the treatment schedule was continued for
30 days for all the drugs.

Direction and diet: - The drugs were prescribed
to be taken 1 hour before or 3 hours after the
intake of food. Antacids were restricted during
the treatment schedule. Also, lemon and jaggery
were prescribed to be taken with each meal.
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Follow up
All the patients were reviewed after each 7
days for a period of 60 days (1 month treatment
schedule and 1 month follow-up schedule).
Study protocol
Total 30 patients were registered for the clinical
trial and divided randomly into 3 groups. Group
I and II were treated by Lauhabhasma (125
mg/day) and Ma´²¦rabhasma (125 mg/day)
respectively. Group III was treated by reference
standard drug i.e. dried ferrous sulphate (125
mg/day).
The treatment schedule was continued for 30
days; the dose of both the test and standard
drug was twice daily, and follow up done for
next 30 days. Unwanted effects of drugs, if
any during the total period (60 days) were
noted. Laboratory investigation of blood and
serum of each patient was carried out before
commencement and after completion of the
treatment.

Statistical analysis

The data obtained were analyzed statistically
by paired ‘t’ test, and the values expressed as
mean + SEM (standard error of mean). The
level of P<0.05 and P<0.01 was considered as
statistically significant and highly significant
respectively. Level of significance was noted
and interpreted accordingly.

Results
Distribution of patients: - Out of 30 patients,
80% were female and 20% male. And 20% of
patients were of v¢ta-paittik p¨ak¨ti, 33.3%
kapha-paittik p¨ak¨ti and the remaining 46.7%
pitta-v¢tika p¨ak¨ti.

Total 22 patients i.e. 8 patients out of 10 from
standard control group (ferrous sulphate), 7
patients out of 10 from Lauhabhasma treated
groups and 7 patients out of 10 from Ma´²¦ra
bhasma treated group, were completed the
treatment and follow-up schedule.

TABLE 1

Effect of therapy on haematological parameters

Group

Ferrous sulphatea 10.4 + 0.7 11.2 + 0.9** 4.71 + 0.2 4.68 + 0.2 70.7 + 3.6 75.5 + 3.5**
(125 mg/day)

Lauha Bhasmab 09.4 + 0.7 10.5 + 0.7** 4.27 + 0.3 4.28 + 0.2 70.2 + 3.3 76.4 + 1.5*
(125 mg/day)

Ma´²¦ra Bhasmab 10.3 + 0.5 12.0 + 0.5** 4.52 +0.2 4.64 + 0.2 71.0 + 1.0 76.2 + 1.0**
(125 mg/day)

Haemoglobin level
(g/dl)

Total RBC count
(106/[l)

Mean corpuscular volume
(f2)

Bt At Bt At Bt At

Mean + SEM
Bt = Before the treatment;   At = After the treatment, a = 8 patients in the group, b = 7 patients in the group
* p<0.02; ** p<0.01 (paired student ‘t’ test);     = increase;   = decrease
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Effect of therapy on general symptoms:-
Analysis of the data related to improvement in
general symptoms in different treatment groups
reveal 28.6% patients of p¢´²ut¢, 57.1 %
patients of º¨ama, 100% patients of ºv¢sa,
83.3% patients of h¨dayaspandana and 42.9%
patients of dau¨balya got relief in the Lauha
bhasma treated groups. In the case of Ma´²¦ra
bhasma treated group and standard control
group, the data obtained were 28.6%, 42.9%,
75%, 100%, 14.3% and 12.5%, 28.6%, 50%,
83.3% 28.6% respectively.
Effect on haematological parameters: - The data
pertaining to the effect of tests and standard
drugs on haematological parameters revealed
statistically highly significant (P<0.01) increase
in mean haemoglobin level in both the test drug
groups and standard control group; and
statistically highly significant (P<0.001)
increase in mean corpuscular volume (MCV)
was observed in Ma´²¦rabhasma treated group

and standard control group. Statistically
significant (P<0.02) increase in MCV was
found in Lauhabhasma treated group and a
minute alteration in total RBC count in all the
treated groups was found to be statistically non-
significant. (Table 1)

Effect of on biochemical parameters: - The data
revealed statistically highly significant increase
(P<0.01) in serum iron and percent saturation
of transferrin. The total iron binding capacity
was found highly significant decrease (P<0.01)
in all the treated groups. (Table 2)

Comparative effectiveness: - The comparative
study of both the test drugs was made by the
method of unpaired ‘t’ test. It was done on the
basis of improvement in haemoglobin level,
serum iron and total iron binding capacity in
comparison to reference standard drug. A
statistically significant improvement (P<0.05)
in haemoglobin level and total iron binding

TABLE 2

Effect of therapy on biochemical parameters

Group
Serum iron

([g/dl)
TIBC

([g/dl)
Percent saturation of

Transferrin (%)

Bt At Bt At Bt At

Ferrous sulphatea 31.3 + 1.5 39.0 + 1.3** 434.9 + 19.0 402.9 + 16.0 7.3 + 0.5 9.8 + 0.5**
(125 mg/day)

Lauha Bhasmab 29.1 + 3.1 38.8 + 2.8** 474.3 + 21.9 436.1 + 17.1 6.3 + 0.7 9.1 + 0.9**
(125 mg/day)

Ma´²¦ra Bhasmab 29.0 + 1.5 40.1 + 1.5** 446.0 +12.0 390.9 + 13.6 6.5 + 0.4 10.3 + 0.5**
(125 mg/day)

Mean + SEM
Bt = Before the treatment;   At = After the treatment, a = 8 patients in the group, b = 7 patients in the group
** p<0.01 (paired student ‘t’ test);     = increase;   = decrease
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capacity, and an insignificant, but apparent,
improvement (P>0.05) in serum iron level was
observed in Ma´²¦rabhasma treated group in
comparison to standard control group. Also,
an apparent improvement in haemoglobin level,
serum iron and total iron binding capacity was
found in Lauhabhasma treated group, but the
observed changes found to be statistically
insignificant (Table 3).

During clinical trial, 2 patients from standard
control (ferrous sulphate treated) group were
complaining of colicky pain and another 2
patients from the same group were complaining
of constipation. No such complaint was noticed
in Lauhabhasma and  Ma´²¦ra bhasma treated
groups.

Discussion
Analysis of the data related to improvement in
general symptoms in different groups reveal
the most symptomatic relief in Lauhabhasma
treated group, followed by Ma´²¦rabhasma

treated group and least symptomatic relief in
standard control group. Reference standard
drug contain only iron compound, whereas both
the test drugs contain iron compound along
with other trace elements. Both the test drugs
may function in other system also and give an
overall improvement. As Lauhabhasma
contains more trace elements, it exhibits better
response in improvement of general symptoms
than Ma´²¦rabhasma.
Almost complete remission in symptoms like
ºv¢sa and h¨dayaspandana were observed in
all the groups. In iron deficiency anaemia,
oxygen carrying capacity of RBC is diminished
due to reduction in mean corpuscular
haemoglobin (MCR) and mean corpuscular
volume (MCV). So, to supply the required
amount of oxygen according to tissue demand,
heart has to do more work; accordingly hear
rate increases, tachycardia and palpitation
occurs and respiratory rate also increases, and
patients feel shortness of breath on efforts. Iron
supplement causes increase in MCH and MCV
and leads to increase in oxygen carrying
capacity of RBC and thereby improvement in
heart rate and that leads to remission in
palpitation and shortness of breath. Other
symptoms may need longer duration of therapy
for complete remission, those are probably
attributable to lack of tissue iron.
In iron deficiency anaemia, microcytic and
hypochromic morphology of RBC is seen. Not
much variation occurred in total RBC count.
In iron deficiency state, iron store depletion
refers to an imbalance between normal
physiological demand and the level of dietary
iron intake7. And, in this state, absorption of
dietary iron is increased up to 5 to 6 fold8.
Supplement of oral iron preparations cause

TABLE 3

Comparative effect of test drugs in improvement on
objective parameters

Group
Improvement in

TIBC
([g/dl)

Ferrous sulphate 0.9 + 07.6 + 32.0 +
0.2 0.8 4.8

Lauha Bhasmaa 1.0 + 09.2 + 38.1 +
0.2 2.1 7.1

Mandura Bhasmaa 1.7 + 11.1 + 55.1 +
0.2* 1.7 9.7*

Mean + SEM
a = in comparison with standard drug (dried ferrous
sulphate);   = increase; * p<0.05 (unpaired student
‘t’ test)

HB level
(g/dl)

S. iron
([g/dl)
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increase in iron absorption leading to synthesis
of haemo 10 bin. So, haemoglobin level and
mean corpuscular volume were increased highly
significant.

Conclusion
On the basis of obtained subjective and
objective data, it may be concluded that effect
of Lauhabhasma is more on subjective
parameters and Ma´²¦rabhasma has better
efficacy on objective parameters in patients of
p¢´²uroga (iron deficiency anaemia). On
results of this research work it may be
concluded that Ma´²¦rabhasma is therapeu-
tically equally good and sometimes better than
Lauhabhasma.
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MAINTENANCE OF MENTAL HEALTH
- THE AYURVEDIC WAY
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Abstract: According to ayurveda, adequate samayoga (harmony) of indriy¢rtha,
praj®a and pari´¢ma (k¢la) is regarded as the basis of complete health. Whenever
this harmony is disturbed it precipitates various diseases. One should understand what
is hita and what is ahita for attaining total health, both mental and physical. This
paper briefly discusses the aetiology and pathogenesis of mental disorders based on
ayurvedic principles.

Introduction
About 500 million people are believed to be
suffering from stress-related, neurotic and
somatic (psychological problems that manifests
as physical ailments) disorders all around the
globe. A further 200 million suffer from mood
disorders, about 83 million from mental
retardation, 30 million from epilepsy, 22 million
from dementia and 16 million from
schizophrenia.
In India, the morbidity rate of mental disease
is about 18-20 per 1000, and the types of
mental illnesses and their prevalence are very
much the same as in other parts of the world.
According to a survey of 1991, the number of
mental hospital beds and qualified psychiatrists
in the country are far below from the actual
requirement.
Ayurvedic scholars consider the mental and

physical diseases as two separate subjects.
However, no clear-cut line of demarcation has
been drawn between the mental and
psychological diseases, and a flexible
psychosomatic approach has not been worked
out. There is detailed description of mental or
psychiatric disorder in ayurveda, which includes
unm¢da, apasm¢ra, atatv¢bhiniveºa, bhaya-
har¾a-ºoka, k¢ma, etc.

It is felt that psychological diseases have posed
a serious challenge to human civilization,
particularly in the Western Countries where
materialism has reached the saturation point.
The attempts so far made in this direction by
the psychologists and psychiatrists to safe guard
human beings from the onset of various mental
disorders have not so far done the desirable
results. At this juncture, it will be worthwhile
to know about the approach of ayurveda on
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this subject. In ayurveda, stress has been laid
on a psychosomatic approach in the
management of various mental disorders.
Caraka describes that life denotes the samyoga
(annexation) of ºar¤ra (physical body) indriya
(conative and cognitive organs), sattva (mind)
and ¢tman (soul)1. Further he adds that ºar¤ra
is influenced by manas and likewise manas by
ºar¤ra2. Similarly, physical and mental disorders
may interchangeable3. All these highlight the
holistic approach of ayurveda.

Aetiology and pathogenesis
According to ayurvedic principles there are
three major causes for the development of a
disease viz. as¢tmendriy¢rthasamyoga,
praj®¢par¢dha and pari´¢ma4.

As¢tmendriy¢rthasamyoga means the
deficient, excessive and perverted use of
various senses. Praj®¢par¢dha is the perverted
use of dh¤, dh¨ti and sm¨ti; this lead to
sarvado¾aprakopa5; it regards as the fault of
intellect or understanding. Pari´¢ma i.e. k¢la,
includes the deficient or excessive or perverted
incidence in the seasons (¨tu). There is greater
possibility of occurrence of diseases, due to
the upsetting of normal equilibrium of do¾as
in the body.

These three major causes have been termed as
the trividharog¢yatana; in other words, these
three factors are the abode of diseases. So it is
clear that as¢tmendriy¢rthasamyoga, praj®¢-
par¢dha and pari´¢ma represent stressful state
of affected individual.

The fundamental and foremost objective of
ayurveda is svasthasya sv¢sthya samrak¾a´a6.
Diseases can be prevented with the help of
ayurvedic principles and practices, and this is
important especially in the context of mental

disorders. Ayurvedic classics elucidate the
various measures that deal with the prevention
of various diseases; some of the important
measures detailed in this regard include:

• Nid¢naparivarjana
• Dinacarya (including r¢tricarya)
• §tucarya
• Sattv¢vajaya
• Sadv¨tta
• ¡c¢raras¢yana
• Medhyaras¢yana
• Yoga and meditation
• Dh¢ra´¤ya and adh¢ra´¤ya vegas
• Trayopastambha

Nid¢naparivarjana is that one should avoid all
the factors that may cause various diseases7.
This plays an important role in the promotion
of health and prevention of mental disorders.
Praj®¢par¢dha and as¢tmendriy¢rthasamyoga
are important factors to be considered in the
pathogenesis of mental disorders; hence
ayurveda advocates that one should not indulge
in such activities.

Dinacarya (including r¢t¨icarya) means the
daily routine/activities. According to this, one
should awake before sunrise, do proper ºauca
vidhis, abhya¬ga, exercise and follow suitable
dietary practices and rules of dharma, artha
and k¢ma. V¢gbha°a advocates that one who
properly sees his daily routine and follows
proper dinacarya and r¢tricarya never suffers
from diseases8. A¾°¢¬gah¨daya says that one
should take proper/light food in the evening,
and after appraising his day’s activities, should
go to bed; and before going to sleep he should
remember the god9.

In ayurveda, great emphasis has been laid down
on the concept of observance of ¨tucarya. It
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includes dietetic and behaviouristic regimens
according to the seasons. These regimens are
to be followed properly for maintaining sound
health and prevention of diseases. Ayurvedic
classics refer to ºodhanak¢las (purificatory
seasons); the ºodhanakarmas are intended to
maintain the balanced homeostasis of do¾as in
the human body.

Caraka defines satv¢vajaya as a mind control
therapy in which stress has been laid on
restraining of mind (manonigraha) from
unwholesome arthas (objects)10. Manonigraha
leads to a higher mental level and normalises
the mental do¾as (rajas and tamas). This can
also be used as a tool for preventing the mental
disorders.

Sadv¨tta means right codes and conducts i.e.
leading a righteous life; close to nature. These
conducts may be related to personal or
religious, social, mental and or behavioral
practices. Sadv¨tta leads to maintenance of
proper mental and social health. Caraka
instructs that one should seek the good and
avoid the evils. One should speak only that
which is true, and be conducive to the good
qualities of all creatures and regard all creatures
as himself11. He further adds that every man
should follow the path of brahmacarya, j®¢na,
d¢na, maitri, karu´a, har¾a, upek¾a and
praºama12.

Carakasamhita refers to ¢c¢raras¢yana in
detail13. Like sadv¨tta, ¢c¢raras¢yana comm-
ends righteous thoughts and actions. One who
follows virtuous thoughts and actions attains
complete health due to the ras¢yana effects of
¢c¢ra. In this regard, some of the directions to
be followed are: be truthful, never indulge in
violence, do charitable/noble actions, do labour

but do not be fatigue; one should have the
qualities of japa, ºauca and dh¤rata; follow
ideal pattern for sleep and wakefulness; should
have liberal mind and interest in adhy¢tma,
knowledge of deºa,  k¢la , etc. Caraka
emphasises that the manifestation of psychic
disorders are, some time, due to attainment of
the undesired as well as non-attainment of the
desired things or goals. This points out the
importance of righteous goals and so also the
proper efforts to be put to achieve such goals.

Medhyaras¢yanas are specially related to
promotion of mental health. These ras¢yanas
possess psychotropic, anxiolytic and intellect
promoting effects14. Caraka describes four
specific medhyaras¢yanas viz. ºa¬khapu¾pi
(Convolvulus pluricaulis), ma´²¦kapar´i
(Centella asiatica), madhuya¾°i  (Glycyrrhiza
glabra) and gu²¦ci (Tinospora cordifolia).

Medhya drugs are used for treating various
psychosomatic disorders. Ras¢yana therapy is
not only related to specific drugs but this
therapy consists of proper use of au¾adhi,
¢h¢ra, vih¢ra and ¢c¢ra. Proper use of ras¢yana
drugs results in rejuvenation of all dh¢tus and
tissues, and enhance immunity levels and
improve physical and mental health.
Yoga and meditation: - Yoga means to unite, to
combine or to integrate. This represents a state
of union or integration - the union of the
individual soul or consciousness with the
cosmic divine or supreme soul; or total
integration of the physical, mental, intellectual
and spiritual aspects of the human personality.
In ayurveda, yoga is the base of manovij®¢na.
It has both the preventive and curative aspects
regarding various mental disorders.
Dh¢ra´¤ya vegas are the urges that are to be
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restrained and adh¢ra´¤ya vegas are the natural
urges which are not to be restrained. Dh¢ra´¤ya
vegas are immensely related to mental health.
The wise man control the impulses for greed,
grief, fear, anger, vanity, etc15; all these are
emotional factors that are to be surmounted.
The concept of dh¢ra´¤ya vegas is more of
preventive nature in reference to disease
management and if properly followed, will lead
to ideal mental health.

Trayostambha:- In ayurveda, proper diet
(¢h¢ra), sleep (nidra) and celibacy (brahma-
carya) are called the trayostambha (tripods)
of life16. Healthy state of our body depends
largely on how we follow the regimen related
to these three pillars. The healthy dietary
regimen, sleeping and waking patterns and
healthy sexual practices lead maintenance and
perseverance of proper health. These are the
fundamental factors that play a major role in
the prevention of various psychic and psychoso-
matic disorders.

Conclusion
Ayurveda is the science of life. According to
ayurvedic concepts, adequate samayoga
(harmony) of indriy¢rtha, praj®a and pari´¢ma
(k¢la) is regarded as the basis of complete
health. Whenever this harmony is disturbed it
precipitates various diseases in our body. One
should understand what is hita and what is ahita
for attaining total health, both mental and
physical.

One who follows proper diet and lifestyle, who
always acts thoughtfully, who does not entangle
himself unduly in the objects of the senses,
who is charitable, who behaves affectionately
with all living creatures, who speaks the truth,
who believes in forgiveness and who serves

with humility to those who are wise; is never
exposed to diseases17.
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XmVm g_: gË`na: j_mdm-
ZmßZmongodr M ^dË`amoJ: Ÿ&& (A. ö. gy.)

Bibliography

1. Park, K., Park’s text Book of Preventive
and Social Medicine; 15th Edition,,
Banarsidas Bhanot Publishers, Jabalpur
(lndia), 1998.

2. Singh, R.H., ¡yuvëd¤ya nid¢na cikits¢  ke
siddh¢nt, Vol. 1 & 2, Chaukhambha Bharti
Prakashan, Varanasi, 1998.

3. Singh, R.H., ¡yuvëd¤ya M¢nasa Vij®¢n,
Chaukhambha Bharti Prakashan, Varanasi,
1996.

4. Brihmanand Tripathi, Carakasa¼hita,
Chaukhambha Surbharati Prakashan,
Varanasi, 1995.

5. Ambika Dutta Shashtri, Suºrutasa¼hita,
Chaukhanbha Sanskrit Sansthan, Varanasi,
1997.

6. Vaidya Atrideva Gupta, A¾°¢¬gah¨daya,
Chaukhambha Sanskrit Bhavan, Varanasi,
1997.



aryavaidyan 237

ANTIOXIDANT AND MEMBRANE STABILIZING
EFFECT OF VITAMIN E IN ELDERLY PEOPLE

Aryavaidyan Vol. XIX., No.4, May - July 2006, Pages 237 - 241

V. Prashant, Akhila, H. Harishchandra, Vivian D’souza and Benedicta D’souza*

Abstract: Free radical mediated oxidative stress has been implicated in a number of
diseases. Vitamin E could be important for protecting lipids against oxidation and
subsequent injury. Therefore, supplementation with vitamin E is beneficial to elderly
people to prevent oxidative damage and hemolysis. Here, the authors attempt to study
the antioxidant and membrane stabilizing property of vitamin E in elderly people.
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Introduction
Immune response in elderly individuals has
been reported to improve after micro-nutrient
supplementation. Considering the biological
function of vitamin E as an important
preventing factor for lipid peroxidation, and
on the basis of existing parallelisms between
some characteristics of ageing and different
symptoms of vitamin E deficiency, a possible
influence of this vitamin on the ageing process
was postulated1. á-tocopherol (vitamin E) is
accepted to act as an active antioxidant by
scavenging reactive peroxy radicals that
propagate chain reaction in the nonenzymatic
autoxidation of lipids in vivo2,3. All of the major
classes of biomolecules may be attacked by
free radical species but lipids are the most
susceptible. Cell membranes are rich sources
of polyunsaturated fatty acids (PUFA), which
are readily attacked by oxidizing radicals. The

oxidative destruction of PUFA by deleterious
free radical reactions is known as lipid
peroxidation4,5. Vitamin E, a lipid soluble
component of biological membranes, is located
predominantly in cellular and sub-cellular
membranes serves as a potent radical chain-
breaking antioxidant to protect membrane
phospholipids against peroxidation, presumably
by functioning as an electron donor to free
radicals6. Here is an attempt to study the
antioxidant and membrane stabilizing property
of vitamin E in elderly people.

Materials and methods
The study group included 34 elderly people
selected without known bias between 60-75
years of both sexes attended the Geriatric Camp
organized by the Kasturba Medical College on
the occasion of World Elder’s Day. All subjects
gave written consent before the beginning of
the study. Information regarding chronic
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illnesses, smoking, alcohol consumption, drug-
intake, etc. were obtained by questionnaires,
and then the subjects were divided into four
groups viz. a). Normal elderly group (n= 13),
b) Diabetics (n= 8), c) Hypertensive (n=7) and
d) Diabetics-hypertensive (n=6). The control
group included 15 healthy individuals of both
sexes between 20-32 years.

Sample collection
Random venous blood samples were collected
into heparinized bottles. The blood was
centrifuged within 3 hrs of collection at 3000
rpm for 10 minutes. Plasma was collected
carefully and used for the assay of Vitamin E.
RBC’s were mixed with 0.9% saline and
centrifuged. Supernatant was removed. The
process repeated 3 times to prepare RBC
suspension, which was used for the assay of
oxidative hemolysis of erythrocytes.

The Plasma á-tocopherol was measured using
Emmorie Engel reaction by the method of Bieri
et al7 and the values expressed in milligrams
per liter. Oxidative hemolysis of erythrocytes
was estimated by the method of Kartha and

Krishnamurthy8 and the values expressed in
percentage.

Statistical analysis
Mean and standard deviation calculated
separately for all the groups and compared
across the groups using Kruskal-Wallis test.
Post-hoc comparison done and the significance
were derived for each pair-wise comparison.
The ‘p’ value <0.05 was considered statistically
significant.

Results
The plasma vitamin E concentration found to
be decreased significantly in all the four groups
(p<0.0001) when compared to normal young
controls (Table 1). When compared to normal
young controls, the oxidative hemolysis found
to be highly increased in normal elderly people
(p<0.0001), elderly diabetic patients (p<0.0001)
and also significantly increased in elderly
hypertensive patients (p<0.001) and elderly
diabetic-hypertensive patients (p<0.05)
(Table 2). A negative correlation was obtained
between oxidative hemolysis of erythrocytes
and vitamin E levels.

TABLE 1

Comparison of Vitamin E in all the elderly group (Mean+S.D.)

Normal
Young
(n=15)

Normal
Elderly
(n=13)

Elderly
Hepertensive

(n=7)

Elderly
Diabetic

(n=8)

Elderly
Diabetic-

Hepertensive (n=6)
Particulars

Vitamin E 12.24 + 1.23 8.04 + 0.67 8.39 + 0.44 8.06 + 0.92 8.19 + 0.56

‘p’ Value <0.0001 <0.0001 <0.0001 <0.0001

n = number of samples
S.D. = Standard Deviation
‘p’ Value = Probability of chance being cause for the differences in the mean of the two groups
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Discussion
The study showed a significant decrease in the
plasma vitamin E levels in the elderly people
irrespective of the presence or absence of
diabetes and hypertension. Vitamin E that
inactivates the free radicals was found in the
cytosol, plasma and extra-cellular environ-
ment9-11. It has been associated with a reduction
in lipid peroxidation, platelet adhesiveness and
thrombosis12,13. Vitamin E also modulates
synthesis of prostaglandins and other host
defenses which are important for immune
response14,15. Decreased vitamin E may increase
the risk of coronary heart disease, hypertension
and stroke in the elderly people. The etiology
of cardiovascular diseases includes oxidation
of low-density lipoprotein (LDL) cholesterol,
increased platelet adhesiveness and arterial
stiffness. By stabilizing the free radicals
implicated in these casual factors, vitamin E
could reduce the initiation or severity of the
disease in elderly people16,17. Vitamin E may
slow the progression of atherosclerosis by
blocking the oxidative modification of LDL
cholesterol and then decrease its uptake into

the arterial lumen.

Oxidative hemolysis of erythrocytes was
significantly increased in elderly people
irrespective of the presence or absence of
diabetes and hypertension. The oxidation of
erythrocyte membranes serves a model for the
oxidative damage of biomembranes18,19. The
oxidation of erythrocytic membranes induced
by free radicals were studied, and it was found
that free radicals generated in the aqueous phase
attack the membrane to induce the chain
oxidation of lipids and proteins and eventually
cause hemolysis20,21.

The oxidative hemolysis of erythrocytes
induced by free radicals can be inhibited by
chain-breaking and lipid soluble antioxidant
vitamin E. Niki E. et al studied the oxidative
hemolysis of erythrocytes and its inhibition by
free radical scavengers20. It has observed that
an inhibitory effect of á-tocopherol incorporated
into phosphotidyl choline liposomes on the
hemolysis of human erythrocyte membranes
and that the lipid peroxides formed in the
phosphotidyl choline liposomes were

TABLE 2

Comparison of Oxidative hemolysis in all the elderly group (Mean+S.D.)

Normal
Young
(n=15)

Normal
Elderly
(n=13)

Elderly
Hepertensive

(n=7)

Elderly
Diabetic

(n=8)

Elderly
Diabetic-

Hepertensive (n=6)
Particulars

Oxidative 0.88 + 0.51 1.75 + 0.45 1.93 + 0.42 1.77 + 0.95 2.48 + 2.95
Hemolysis

‘p’ Value <0.0001 <0.001 <0.0001 <0.05

n = number of samples
S.D. = Standard Deviation
‘p’ Value = Probability of chance being cause for the differences in the mean of the two groups
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transferred to erythrocyte membranes which
eventually caused membrane vesiculation and
hemolysis (Inoue et al)19. Another possible
mechanism of hydrogen peroxide-induced
hemolysis involves the oxidation of membrane
sulfhydryl groups (Mezick et al)22. Antioxidants
such as vitamin E may act by preventing such
SH-group oxidation and thereby inhibiting the
H2O2 induced hemolysis.

Hence we conclude that supplementation of
vitamin E may prevent further oxidative injury
in elderly people and it should be considered
as an adjunct to the established cardio-
protective measures such as smoking abstention,
avoidance of obesity, adequate physical activity,
control of high blood pressure and
hyperlipidemia.
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FORMULATION AND HPTLC FINGERPRINT TECHNIQUE FOR
AN AYURVEDIC FORMULATION CONTAINING CENTELLA ASIATICA

S. Manimaren, S. Sudhakar Raja, K. Rajendran, S. Kishore, T. Subburaju and B. Suresh*

Abstract: The demand for herbal products has been steadily increasing. It is often a
difficult task to verify the validity of herbal products for their quality as well as therapeutic
efficacy and safety. Centella asiatica plant contains the phytoconstituents which enhances
the memory power. Its extract is the main ingredient in the commercially available memory
improving formulations. Centella tablet, an ayurvedic formulation, was formulated and
standardized in our laboratory. This paper deals with a fingerprint method adopted to
validate the Centella tablets by HPTLC technique.

* Dept. of Phytopharmacy & Phytomedicine, TIFAC CORE in herbal drugs, JSS College of  Pharmacy, Ooty.

Introduction
Centella tablet preparation contains only one
ingredient i.e. Centella asiatica Linn.f., along
with the pharmaceutical additives. This tablet
is mainly used as brain tonic to increase
memory power. This herb produces intellectual
improvement in mentally retarded children.
Triterpenoid fraction of this plant improves the
conditions in patients with venous hypertension
and post phlebitis syndrome. Most of the
commercially available memory improving
formulation uses Centella asiatica as the major
ingredient. Considering the necessity of the
standardization of these formulations, the
Centella asiatica tablet was formulated and a
fingerprint of the formulation was developed
by HPTLC and compared with that of the
standard Centella extract. The physical
evaluation of the tablet was carried out by doing

disintegration test, weight variation test, and
friability and hardness tests.

Materials and methods
The equipment used for the study were: Rotary
tablet punching machine, CAMAG HPTLC
equipped with a sample applicator LINOMAT
IV, twin trough plate development chamber,
TLC scanner III and integration software and
CATS 4.02 (Switzerland).

The leaves of Centella asiatica were collected
from the medicinal plant garden and dried under
shade. After complete drying they were
powdered and passed through the sieve 100.

The tablet was formulated by wet granulation
method using starch paste as the binder.
Required amount of sodium benzoate was
dissolved in hot water and a paste was prepared
by the addition of required amount of starch to
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the hot water. The starch paste was slowly
added and the granules of the powder were
prepared. The granules were dried and the
required amounts of Talc and Magnesium
stearate were added. The granules were mixed
and the tablets were punched in the rotary
punching machine with the weight of 500 mg
per tablet.
The following tests were done to evaluate the
tablets according to the procedure as in Indian
Pharmacopoeia:
• Weight variation test
• Disintegration test
• Hardness test
• Friability test

Development of HPTLC fingerprint
Preparation of standard extract:- 100g of
Centella asiatica powder was extracted with
500 ml of methanol by stirring at 50oC for 1
hour. The extract was filtered through What
Mann filter paper No. 1. The filtered extract
was concentrated under reduced pressure of
25 inches of mercury to remove the solvent.
The extract powder was obtained by drying
the concentrated extract under vacuum. The
yield of extract obtained was 9% w/w.  10 mg
of the extract was dissolved in 10 ml of
methanol (10 mg/ml). This extract was used to
develop the fingerprint.
Preparation of tablet extract:- The same
procedure as above was repeated with 100g of
powdered tablets, and 10mg of the extract
obtained was dissolved in 10 ml of methanol
and used for developing the fingerprint.
Thin Layer Chromatography:- 5μl of the
standard and tablet extracts were applied on
the silica gel pre-coated HPTLC plates (Merck,
10 x 10 cm) by Linomat IV applicator. The
plate was dried and developed by ascending
mode in the solvent system Chloroform:

Methanol: Water (18:9:0.6). The plate was dried
and scanned by CAMAG TLC Scanner III at
254nm.

Results and discussion
There were totally 5 spots in the standard
Centella extract with the Rf values of 0.07,
0.16, 0.69, 0.76 and 0.87 respectively. The
Centella tablet extract was found to contain 6
spots with Rf values of 0.07, 0.11, 0.16, 0.69,
0.76 and 0.86 respectively. By the peak
matching and comparison of Rf values, all the
constituents of the standard extract of Centella
asiatica was found to be present in the Centella
tablets. All the quality control tests for the
tablets were found to comply with the standards
of Indian Pharmacopoeia (Table 1).

Weight variation Complies (>5%)
Disintegration Complies (9min. 40 Sec.)
Friability Complies (0.68%)
Hardness Complies (2.4 kg/cm2)

TABLE 1

Physical parameters of the tablet

Evaluation tests Results
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KA¹YAPASA»HIT¡: THE ANCIENT WISDOM
IN CLINICAL DIAGNOSIS

Abstract: Diagnosis is an art, and of course, it is a science too. Ayurvedic classics
give much emphasis to the prognostication and rational management of curable dis-
orders. In the field of pediatrics, specially concerning infants and children, it is very
difficult to assess the pathology; and to make a perfect diagnosis in them is rather
complex as they are unable to express their problems in words. This paper briefly
discusses the significance of the diagnostic importance referred to in Kaºyapasa¼hit¢,
especially in Vëdan¢dhy¢ya, in the field of pediatrics.

Manorma* and G. P. Garg**

* D/o Sahab Singh, Rahon Road, Nawan Shahar, (Punjab)
** Head, Dept. of Kaumarabhritya, Dayanand Ayurvedic College, Gt Road, Jalandhar, Punjab.

Introduction
The diagnostic process is one of the greatest
challenges in medicine. The correct diagnosis
of the underlying disorder and its probable
etiology is crucial for the rational management
and prognostication. In the field of pediatrics,
it is very difficult to assess the pathology
especially to make a perfect diagnosis in infants
and children, because, here, the interrogation
as regards the patient is concerned is not
applicable. The diagnosis here is to be based
on elicitation of symptoms and its analysis and
interpretation in the light of knowledge and
experience of the pediatrician. It is a distressing
fact that today the physicians are becoming
mere technocrats and are losing the art of
clinical diagnosis.

The scope of Kaºyapasa¼hit¢
Ayurveda give much emphasis to the
prognostication and the rational management
of curable disorders. It says that an astute
physician is endowed with sharp and sensitive
senses especially keenness of observation.
During the last decade, there has been a
revolution in imaging technology by the
introduction of ultrasound, C.T. scanning,
nuclear magnetic resonance and positron
emission tommography. In India, these
sophisticated diagnostic techniques are neither
available nor affordable everywhere in every
case. Hence a competent physician is one who
can make correct diagnosis without the help of
these sophisticated techniques. Kasyapasamhita,
one of the ancient wisdoms that deal with
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kaum¢rabh¨tya (pediatrics), has the upper-hand
regarding the diagnosis and treatment as a
whole. Vëdan¢dhy¢ya of Kaºyapasa¼hit¢
imbibes useful observations of fundamental
diagnostic importance. This chapter, the lime-
light of Kaºyapasa¼hita, comprises not only
the clinical features but also the prodromal
features of various diseases, thereby enabling
the physician to provide prophylactic treatment
in time prior to manifestation of the disease.
Suºrutasa¼hita also uphold this fact. It says:

g#m ò@nöVm Xmofm b^ÝVo ZmoÎmam J{V: Ÿ&
Vo VyÎmamgw J{Vfw ̂ dpÝV ~bdÎmam: Ÿ&&  (gw.gy. 21/37)

The above facts have paramount importance in
the field of pediatrics as the children are more
prone to diseases, and since various organ
systems are not fully developed, pathologies
inhabiting children are not easy to manage.
Kaºyapa says:

nrS>ç_mZñ` ê$nm{U ÁdaÀN>Ú©{Vgm[afw Ÿ&
d¡Úmo Ñï>¡d OmZr`mV² H¥$ÀŃ>§ gdª Z {gÜ`{V Ÿ&&

          (gy. 25/50)

The follwing are the peculiarities of the chapter
titled Vëdan¢dhy¢ya:
1. All the Important and common disorders

are mentioned in this very chapter
2. It comprises of the observed features regar-

ding common disorders encountered in
pediatric practice

3. While making the observations, attention
is paid to the whole child rather than merely
his body organ

4. Classical groups of nonspecific and specific
features form the basis of  diagnosis

5. In the cases of some diseases, a
characteristic group of general features
constitute the key to perfect diagnosis e.g.
in Galagraha

6. The features described under various
diseases are precisely much scientific; e.g.
under Udaraº¦la, it says: ñVZ§ ì`wXñ`Vo am¡{V
MmoÎmmZümd^Á`Vo Ÿ& CXañVãYVm e¡Ë`§ _wIñdoXü
ey{bZ: Ÿ&&

 7. Disorders of various systems e.g. gastro
intestinal system, urinary system,
integumentary system etc., along with the
diseases pertaining to E.N.T. are described.

8. Fever is the commonest symptom encoun-
tered in various diseases. For its early
detection, and management the prodromal
features are mentioned.

9. The sequence of description simulate with
that of other ayurvedic classics i.e.
Carakasa¼hita, Suºrutasa¼hita and
M¢dhavanid¢na; e.g. p¢´²u and k¢mala;
hicc¢ and ºv¢sarùga.

It describes the feature of ‘utt¢na arbhajyan’
i.e. lying supine is very pertinent, as infants
likes to in prone position which is not even
depicted in the modern system of medicine.

Conclusion
Vëdan¢dhy¢ya of Kaºyapasa¼hit¢, as a whole,
should be considered as the principal key to
diagnostic perfection. By employing the method
of observation and elicitation many diseases,
which are not described here, can also be easily
diagnosed. Thus its latitude is much vast and it
constitutes a magnificent practical approach to
clinical diagnosis in the field of pediatrics.
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ANTI-HYPERLIPIDAEMIC EFFECT OF
SIKANJEBEEN SADA IN HYPERLIPIDAEMIA
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M.M.H. Siddiqui, S. F. Kazmi, Misbahuddin Siddiqui and M.Y. Siddiqui*
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Abstract: Hyperlipidaemia (Fart-e-Tadassum Fil Dam) is a major health problem
both in developed and developing countries. The total cholesterol level is an important
determinant of coronary heart disease. Although the well-known hypo-lipidaemic
agent ‘statin therapy’ reduces the mortality and morbidity associated with coronary
artery disease, most of them do not achieve the low-density lipoprotein (LDL)
cholesterol level; besides, it also has a lot of side effects like increased lithogenecity
of bile, nausea, abnormal liver function and myosytis. The unani formulation
Sikanjebeen Sada is an anti-hypolipidaemic (Qat-e-Dasomat) drug using since very
early time. This paper discusses the anti-hypercholesterolemic and anti hyper
triglyceridaemic activity of Sikanjebeen Sada

Introduction
Hyperlipidaemia is a condition in which the
lipid levels i.e. serum triglceride, serum
cholesterol, chylomicrone, LDL, VLDL and
HDL - any one or all, may rise. According to
Harrison, hyperlipidaemia is a state in which
serum cholesterol and serum triglyceride levels
are raised to 250 mg/dl or 4.5 m mol/d11. The
normal range of serum cholesterol and
triglycerid is 150-250 mg/dl; however, with
respect to Indians, the normal level is regarded
as 150-200 mg/dl due to their low socio-
economic and nutritional status2.

In the unani system of medicine, only
macroscopic details of lipids (shahmiyat) are
available. Some times they are described as

white and semi liquid mass with the name
samine and riwai. According to Abu Sahal
Maseehi, Ibn-e-Sina and Razi, they are part of
blood by which organs get their nourishment
and are inevitable for health3–6. Hyperlipidaemic
state has also not been explored in ancient days,
but Galen7, Rhazi3 and Ibn-e-Sina4 have pointed
out that increased amount of fat in the body
may rupture the vessels and cause bleeding,
paralysis, dyspnoea, syncope and even sudden
death.

According to unani concept, when the amount
of lipids increase in the blood it leads to
increased viscosity and stickiness (ghilzat and
lazojat) of blood that reduces lumen of vessels
which results in arteriosclerosis and
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hypertension (Tasallub-e-Sharain and
Zaghtuddam Qavi). To treat this condition
Unani philosophers have recommended the use
of natural substances that reduces the viscosity
and stickiness of the blood. The Sikanjebeen
Sada, a unani formulation of Honey and
Vinegar in 1:1, claims to be beneficial in
hyperlipidaemia as it reduces the viscosity and
stickiness of blood.
Hyperlipidaemia is broadly divided into two
groups, i.e. primary hyperlipidaemia and
secondary hyperlipidaemia. The exact cause of
primary hyperlipidaemia is not known.
However, firstly there is some genetic and
hereditary relationship and secondly low
activity or absence of lipoprotein lipase enzyme
that cause primary hyperlipidaemia. On the
other hand, secondary hyperlipidaemia is not
an ailment rather than an end result of several
diseases such as Myxoedema, Cushing
Syndrome, Hepatic and Renal disorders.
Scientifically, increased level of chylomicrone
and VLDL is known as hyperlipidaemia.
Technically, increased level of serum trigly-
ceride and serum cholesterol is known as hyper-
triglyceridaemia and hypercholesteroleamia
respectively; whereas, the condition in which
serum triglyceride and LDL levels increase
simultaneously above the normal level is called
combined hyperlipidaemia. All these conditions
may be found simultaneously or individually
depending upon the nature of diet, absorption,
digestion and metabolism.
Prior to the 19th century, hyperlipedaemia was
not in focus but it came into limelight after the
discovery of lipids and their role in diabetes
mellitus, hypertension, coronary artery diseases
and atherosclerosis. Hyperlipidaemic induced
diseases like coronary artery diseases and

cerebro-vascular diseases and its other
complications have a correlation with
hyperlipidaemia. This has been explored by
several survey and clinical trails conducted in
India and abroad.

Materials and methods
Anti-hyperlipidaemic (Maan-e-Fart-e-
Tadassum Fil Dam) study was carried out on
30 patients selected from OPD/IPD of Ajmal
Khan Tibbiya Collage, AMU, Aligarh, during
the period 2001-2003. The duration of study
was for 45 days and the periodicity of
assessment was 0 day, 15th day, 30th day and
45th day.
Obese, hypertensive, atherosclerotic patients,
and those having history of angina pectoris,
palpitation of and on, and those having lipid
level over 200 mg/dl were selected for the
study.

And patients of 60 years above and 15 years
below of age, mentally ill, prisoners, and those
suffering from diabetes mellitus, cushing
syndrome, renal diseases, hepatic ailments,
those having positive history of myocardial
infarction and those who were taking
antihyperlipidaemic treatment were excluded
from the study.

The honey was collected from apiculture farm
of Aligarh, and vinegar prepared by
fermentation process at home. Sikanjebeen
Sada was prepared according to Biaz-e-Kabeer,
Vol. 2., at Dawakhana Tibbiya College, Aligarh
Muslim University, Aligarh, with Sp. gravity
of 28 and pH. 5.25.

The test drug i.e. Sikanjebeen sada was
administered in the dose of 25 ml twice a day
before breakfast and an hour after dinner. The
patients were informed of the expected benefits
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and hazards and no concomitant treatment was
allowed. The total duration of study was for
45 days, and the follow up carried out at the
interval of 15 days i.e. 0, 15, 30 and 45 day on
the basis of investigations. The observations
and results were tabulated and analysed statisti-
cally by calculating the mean and standard
deviation followed by applying paired ‘t’ test.

Observations and results
The observation and result are broadly divided
into two groups, i.e. base line observations
(observations recorded before starting the
treatment), and follow-up observations
(observations recorded during and after
treatment).

Base line observations
Age: - Out of 30 cases, 21 (70%) belonged to
higher risk age i.e. in between 31-40 years.

Sex: - It was observed that 25 (83.34%) cases
were females and only 5 cases (16.66%)
belonged to the male sex.

Temperament: - The incidence of hyperlipi-
daemia found maximum (83.33%) in
phlegmatic, 13.33% in bilious and 3.33%
sanguineous temperament.

Life Style: - Out of 30 cases, the sedentary life
style was positive in 27 (90%) cases, while
mild and moderate exercise was positive in
6.66% and 3.34% of cases respectively.

Dietary habits: - It was observed that 23
(76.66%) cases belonged to the group using
mixed diet and seven cases vegetarian. Among
30 cases, 19 cases were using approximately
100-200 g fat in daily diet, while 11 cases were
using less than 100g /day; and according to
type of fat, 21 cases i.e. 70%, were using mixed
fat and 9 i.e. 30% cases using saturated fat.

Follow-up observations
Serum cholesterol: - To analyse the effect of
test drug on serum cholesterol level, the total
number of cases were divided into five groups.
Each group had an interval of 10 mg/dl. During
observation, the mean serum cholesterol level
in group A found 205.10 mg/dl before
treatment, and it found reduced to 181.10 mg/
dl at the end of the study; statistically, the effect
was significant (p< 0.001). In-group B, the
average serum cholesterol level was 214.57 mg/
dl at the beginning of treatment and at the end
the level it reduced to 189.00 mg/dl; it was
also significant (p< 0.029). The average serum
cholesterol level was 225.85 mg/dl and 232.40
mg/dl in the group C and D respectively before
the treatment, and it found reduced to 197.71
and 191.00 mg/dl respectively at the end of
study. The effect of test drug on both groups
was significant (p< 0.001, p< 0.005). The
average serum cholesterol level of group E was
250 mg/d1 at the starting, which became 190.00
mg/dl. The effect of drug statistically was
significant. (p< 0.001).

Serum triglyceride: - To evaluate the effect of
test drug on serum triglyceride level, the total
number of cases i.e. 30 divided in to 6 groups.
The average serum triglyceride level in-group
A before treatment was 204.00 mg/dl, and it
reduced to 186.33 mg/dl after the treatment.
Similarly, in-group B it was 219.25 mg/dl and
became 189.10 mg/dl at the end of study. The
effect of the test drug on both the groups was
found significant (p<0.001, p<0.023). In-group
C, the average serum triglyceride level 226.00
mg/dl found to be reduced to 186.66 mg/dl;
the significance was at p< 0.007. In the case of
group D and E the mean serum triglyceride
level was 237.00 and 246.00 mg/dl respectively
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at 0, day, and 203.83 and 207.50 mg/dl at the
end of study; the effect of test drug was
significant in groups D (p< 0.007), E (p< 0.106)
and also in F (p<0.011).

Discussion
Many of anti-hyperlipidaemic drug have
adverse effect on liver function and other micro-
enzyme systems. When lipoprotein lipase
enzyme becomes active, there is decrease in
total cholesterol due to elevated catabolism of
triglyceride in very low-density lipoprotein and
chylomicrones, and rise in the HDL cholesterol.
Sikanjebeen Sada, has claimed to possess
antihyperlipidaemic, anti-hyper-nausient and
hepato-protective properties, because honey
contains many enzyme like, diastase, invertase,
saccharase, catalase, peroxides and lipase.
Similarly, vinegar also contains many enzymes
like fennantase, saccharase, convertase,
catalase, lipase, etc. The combination of both
activates hepatic micro enzyme system, and
leads to enhance lipid catabolism and their
acceleration. Due to this, most of the unani
physicians are in the favor of the use of Sikanje-
been Sada in the cases of hyperlipidaemia.
Conclusion
The laboratory observations proved that
Sikanjebeen sada used in the cases of
hyperlipidaemia has a good efficacy in reducing
the serum cholesterol and serum triglyceride;
it has as pointed out by ancient physicians like
Ibn-e-Sina, Razi, Maseehi and Jalinoos, etc.
This is only a pilot study and the results
obtained may be confirmed by a double blind
study.
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Abstract: Morning sickness is a common gynaecological problem characterized by
nausea, vomiting headache, giddiness, etc. in the morning. This paper briefly evaluates
the antiemetic effect of May¦¨pi®ch¢ bhasma on patients of morning sickness in
comparison with Meclizine HCl.

Introduction
Modern anti emetics and anti-histaminics drugs
may relieve morning sickness but leave many
side effects like drowsiness, CNS depression,
tachycardia, vertigo, etc. Therefore, an attempt
was made to find a safe and effective ayurvedic
anti-emetics with scientific data and statistical
validation.

Materials and methods
Of 60 diagnosed cases of morning sickness, 20
were taken in each group i.e. test group, control
group and standard group.

Inclusion criteria: - Patients with clinical
features of morning sickness mentioned in the
ayurvedic texts; and in the age group of 18-35
having 3-5 times frequency of vomiting were
selected.
Exclusion criteria:- Patients below 18 years and
above 35 years, those having epilepsy, gastritis,
jaundice, drug-induced vomiting, tachycardia,

G.I. obstruction, severe vomiting and dehydra-
tion were excluded from the study.

Drug schedule:- May¦¨pi®ch¢ bhasma (250 mg)
with honey (2½ gm) was administered to 20
patients in the test group; honey only (2½ gm)
administered to patients in the control group;
and Meclizine HCI (Tab. Pregnidoxin) 25 mg
- 2 tablet at bed time till vomiting stops for
maximum period of 60 days was administered
to patients in the standard group.

Assessment:- Prior to the treatment, the history
of the patients i.e. nature of occupation, history
of past/present complaints, drug used, primary
and secondary gravida, habits like alcoholism,
smoking, tobacco chewing, dietary habits,
family history, etc. were assessed and recorded.

Each patient was subjected to general physical
examination. Laboratory tests like urine
(pregnancy test), blood (Hb%), etc. were
conducted before and after the treatment. All
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BT - Before treatment; AT - After treatment

TABLE 1

Duration taken to relieve the symptoms

Symptoms No. of cases
(%) BT

No. of cases (% of relief) during treatment

15 Days 30 Days 45 Days 60 Days

No. of cases
(%) AT

GROUP - I
Nausea 20 (100%) 6 (30%) 13 (65%) 1 (5%) - 0 (0%)
Vomiting 20 (100%) 6 (30%) 13 (65%) 1 (5%) - 0 (0%)
Headache 11 (55%) 9 (82%) 1 (9%) 1 (9%) - 1 (9%)
Ammenorrhea 20 (100%) - - - - 20 (100%)
Giddiness 5 (25%) 5 (100%) - - - 0 (0%)
General weakness 13 (65%) 9 (70%) 2 (15%) - - 2 (15%)
Drowsiness 2 (10%) 2 (100%) - - - 0 (0%)

GROUP - II & III
Nausea 20 (100%) 3 (15%) 9 (45%) 2 (10%) 2 (10%) 4 (20%)
Vomiting 20 (100%) 3 (15%) 10 (50%) 2 (10%) 2 (10%) 3 (15%)
Headache 14 (70%) 5 (36%) 5 (36%) - - 4 (28%)
Ammenorrhea 20 (100%) - - - - 20 (100%)
Giddiness 13 (65%) 5 (38%) 3 (23%) 2 (15%) - 3 (24%)
General weakness 14 (70%) 2 (14%) 3 (22%) 2 (14%) - 7 (50%)
Drowsiness 9 (45%) 1 (11%) 2 (22%) 2 (22%) - 4 (45%)

the patients were advised to report once in 15
days to record clinical symptoms.

Result and discussion
After the treatment, the patients in the test group
showed significant relief in morning sickness.
It was observed that the presence of Sodium,
Potassium, Calcium in May¦¨pi®ch¢ bhasma
might have contributed to compensate
electrolytic imbalance in morning sickness and
giddiness, which were 100% relieved in patients
of the test group.
Increased percentage of progesterone hormone
at pregnancy leads to generalized decrease in
smooth muscle motility; and decreased
intestinal motility causes to increase the gastric

emptying time, thereby reflux action of gastric
content takes place that stimulates the CTZ
(vomiting centre) and vomiting. The May¦¨-
pi®ch¢ bhasma that contains Mg, Al, Mn and
antacids like Ca, have characteristic features
of decreasing smooth muscle tone in the body.
This cause to increase the smooth muscle
motility and thereby decrease the gastric
emptying time, thus no reflux action and the
vomiting stops.

A considerable increase in Hb% was observed
in the patients of the test group. This may be
due to the presence of Fe and Zinc in May¦¨-
pi®ch¢ bhasma; general weakness was found
to be relieved in 85% of patients in this group.
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Conclusion
From the observations and results during 15,
30, 45 and 60 days’ of treatment, a significant
antiemetic effect of May¦¨pi®ch¢ bhasma with
honey was noted and compared to that of
Meclizine HCl.
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