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FROM THE PAGES OF VAGBHATA - LXXIlI

P. Madhavikutty*

Abstract: In this chapter, named Angavibhaga of Sarirasthana, body as a whole,
its subparts, functions, etc.; the relation between pafcamahabhatas with the body,
subparts, five senses, etc.; and the number and functions of bones, jalas, tendons,

dhamanis, siras, etc. are explained.

HATAISFTATTT IR ST |
3f & TR HEva: |

(AthatoSangavibhagarn sariram

vyakhyasyama: |
iti ha smahuratreyadayo maharsaya: 116 11)
Now we shall comment on Angavibhaga, the
third chapter of Sarirasthanam, in which the
body as a whole, its parts separately; and all
their functions are explained; thus spoke the
sage Atreya and other acaryas.

RrIs=aufug] a1 wfeerifa goed: |
TSgHE Ucg aeaTieTEedTiehy 11 ¢ ||
(SiroSantaradhirddhau baha
sakthiniti samasata: |
sadangamangarh pratyangam
tasyaksihrdayadikam 111 11)

The head (siras), the middle body - the trunk
(antaradhi), two arms (daubhahu) and the two
thighs (sakthini) are the main limbs (angas)
that congtitute the six-limbed body (sadanga
anga). The eyes, heart, etc. are the other
important organs connected with these main
limbs.

As the five angas are firmly fixed into the
middle body, it istermed as antaradhi. (3efiE=d
Rrya: gareer Fw iy @is<aty: - gafggd
SITE]).

76G; TIRIZ T = THI T SHATGUT: |
GIHATIRISE™ THUEga=aa: T 11 R 1|

(Sabda: spar$asca ruparn ca
raso gandha: kramadguna: |
khanilagnyabbhuvam
ckagunavrddhyanvaya: pare 112 11)

All living beings interact with the outer world
through the sensesi.e. sound, touch, sight, taste
and smell. These are the characteristic
properties of paficamahabhatas, from which
are derived all the substances in the world, or
the whole universe itself. So, the ‘sound’ isthe
specific property of ‘kha (akasa - ether), the
‘touch’ is of anila (vayu - 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 bhiuta gains
the property of its precedent one also. As
akasabhuta does not have a precedent one, it
has only one property - the sound. Thus
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vayubhuta has two properties, sabda and
sparsa; agni hasthree, sabda, sparsa and rtipa;
besides these three, jalabhata has a fourth one
- rasa, as its own.. And the fifth bhata ‘bhu’
(prthvi) has gandha asits own property and all
the four properties of its precedent bhatas.

T @q @I < Sfa 1 weg) fafahan |

AR e Segqaaed: |13 11
T RerEeser FTorT-aTfey e |

(Tatra khat khani deheSsmin
Srotrarn Sabdo viviktata |

vatasparsatvagucchvasa
vahnerdrgripapaktaya: 113 1|

Apya jihvarasakleda
ghranagandhasthi parthivam 1)

Amongst these paiicabhatas, the sky (kha) is
the source of all orifices (khani - srotamsi) 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 vata (vayu);
the eyes (organs for perception of light and
form), vision, and digestion are produced from
agni (fire); the jalabhuta 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 prthvibhata (earth).

Tg TS ThUEHSHEI e, 11 11
ek g TR ypheam=rfeueRatesy, |
Ja Feramenor TRy W= 1y )

(mrdvatra matrjarh rakta-
marnsamajjagudadikam 114 1
Paitrkam tu sthiram
sukradhamanyasthikacadikam |
caitanam cittamaksani
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nanayonisu janma ca 115 11)

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/atma).

ORISR AT ST S |
TS SN T giagtaraedr 11§ ||

(Satmyajarn tvayurarogya-
manalasyarn prabha balam |

rasajarm vapuso janma
vrttirvrddhiralolata 116 11)

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

Trfeeh SMemTfedert SFaemsiemfd: |
TSTE ST HHHEF A |1 ||
AT W HgTssaed famiear |

(Satvikarh saucamastikyarn
Sukladharmarucirmati: |

rajasam bahubhasitvarmn
manakruddambhamatsaram 117 1l

Tamasar bhayamajiianam
nidrasSSlasyarh visadita |

Purity in all aspectsi.e. mind, body and speech,
belief in god, devotion in following virtuous
paths, intelligence, etc. are creations of
satvaguna. Pride, anger, talkativeness, envy,
arrogance, etc. are produced by rajoguna. Fear,
ignorance, deep, laziness, dejection, etc. are
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caused by tamoguna. Thus, all the features of
the body are composed of paficabhiitas.

............. T H @IS ¢
TSR & RTcd=dT-ehl 398 |

(e tatra sapta tvacoSsrja: 11 8 1|
Pacyamanatprajayante
ksiratsantanika iva 1)

After explaining the role of paficabhttas in
the formation of the whole body, now the
component parts are being described separately.
Thefirst 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, tamra, vedhini, rohini and mamsadhara.
The thickness of each layer, their function and
the diseases originating from each layer are
explained in detail in Susrutasamhita (4"
chapter, Sarirasthanam)

TCTRIITesG] Todeh: TeagsHuT |1 ] |
SBIRATATSH : AT : SHIFHNA] |

(dhatvasayantarakledo

vipakva: svarhsvamiismana 119 ||
Slesmasnayvaparacchanna:

kalakhya: kasthasaravat |
ta: sapta........ )

The moisture present in between the tissues
(dhatus) and their receptacles (asayas) being
processed by the heat present in each dhatu
(dhatvagni), and covered by the layers of
mucous fibre and basement (chorion)
membrane (jarayu - apara) istransformed into
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the structure of a ‘kala just like the sap (vital
juice) of atree, processed by its own heat, to
heartwood. These kalas are seven in number
viz. mamsdhara, raktadhara, medodhara,
slesmadhara, purisadhara, pittadhara and
Sukradhara.

....... T ST ThEATe: SHATG W 11 20 ||

FHRHTTSH] AR = TT: |
THRIAISEH: FoT fUeeRT=R 1122 1|

(e sapta cadhara
raktasyadya: kramat pare 1110 1|

Kaphamapittapakvanarm
vayormitrasya ca smrta: |

garbhasayoSstama: strinam
pittapakvasayantare 1111 11)

Similarly, there are seven adharas (asayas) in
the body i.e. of blood (rakta), phlegm (kapha),
undigested food (ama), bile (pitta), digested
food (pakva), air (vayu) and urine (matra).
Women have eight asayas including uterus
(garbhasaya) situated between pittasaya and
pakvasaya.

(This statement about the seat of the uterus
seems to be an error occurred during copying
or an addendum. Actually, the uterusis situated
in between the bladder (vasti) and rectum
(uttaraguda). In Astangasrira of Vaidyaratham
P.S. Varier, this statement is rectified as -
TiSESER: BT TERER)

HIFTFIH A=y Te 7319 FUpay |
ThcHIaIIgHh Jaat ATferIT=aeaa: 1193 |l

(Kosthangani sthitanyesu
hrdayarh kloma phupphusam |
yakrtplihondukam vrkkau
nabhidimbhantravastaya: 1112 11)
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The limbsinside the kosta (gastrointestinal tract
including thoracic cavity), such as heart
(hrdaya), esophagus (kloma), lungs (pupphusa),
liver (yakrt), spleen (pliha), caecum (unduka),
kidneys (vrkka), duodenum (nabhi), sigmoid
colon (dimbha), intestine (antra) and bladder
(vasti), are situated in adharas or connected
with adharas.

1 ShiferqemaT REsaY |
HUSISH T AIATE: Ihiort Teq 1123 ||

(Dasa jivitadhamani
Sirorasanabandhanam |

kanthoSsrarh hrdayarh nabhir-
vasti: Sukraujasi gudam 1113 11)

The most important ten abodes of life are head
(siras), stump of the tongue (rasanabandhana),
throat (kantha), blood (asra), heart (hrdaya),
duodenum (nabhi), bladder (vasti), semen
(sukra), vital essence (ojas) and rectum (guda).

ST U 2Ty o e ffdRi |

5 Al TH Hiea=l HgEIRRE: 11 2% ||
IR T: et Jeed: |
FACIMTEIEFTT: , Hre=T fgom =1 11 34 1

(Jalani kandarascange
prthak sodasa nirdiset |
sat kirca: sapta sivanyo
medhrajihvasirogata: 1114 11
Sastrena ta: pariharecca-
tasro marhsarajjava: |
caturdasasthisanghata:,
simanta dviguna nava 1115 11)

There are sixteen network-like structures (jalas)
and tendons (kandaras) in the body. Also, there
are six sharp brush-like structures (karcas) i.e.
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two in each hand, two in each leg, one in neck
and one in penis; and seven sutures (sivanis)
i.e. onein penis, one in tongue and five on the
head. These sivanis should be avoided during
surgical procedures. There are four muscle rope
(mamsarajjus) located on each side of the
vertibral column i.e. two internal and two
external. There are fourteen confederacies of
bones (asthisanghatas) located in angle knees,
groins, sacrum, head, axillae, elbow and wrists;
and of eighteen stmantas (boundary/dividing
lines), five are located on head and the
remaining fourteen on the same spots where
the asthisanghatas are situated.

JTERAT ST v Ao g wg |
Y=g AvITE, i = 9ergad 11 j€ ||
ERITR Tgdl g fsmertaeH: |
(Asthnam S$atani sastiSca

trini dantanakhai: saha |
dhanvantaristu trinyaha,

sandhinar ca satadvayam 1126 |1
dasSottararn sahasre dve

nijagadatrinandana: 1)
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 Atreya they
are two thousand.

The cause of this differenceis that Dhanvantari
considers the joints of bones only; but Atreya
takes al the joints of bones, muscles, tendons
and blood vessels as sandhis.

TG At U at Uefierant g 11 2 |
Jfrent fererfar: wfton anfreamema: |
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(snavnarn navasati pafca
purhsarh pesisatani tu 1117 1l
Adhika visati: strinam
yonistanasamasrita: 1)
There are nine hundred tendons (snayus) and
five hundred muscles (pesis). Women have

twenty extra muscles pertaining to the uterus
and bresasts.

IR EeCIed: Hadedt a9 11 2¢ ||
TcH Tg~calored e 18 Jfday |
T[T GHEHTIT: TR@aEad |1 2% 1|
frer= area: e et g |

(dasamulasira hrtsthasta:
sarvamsarvato vapu: |11 18 ||
rasatmakarn vahantyoja-
stannibaddhar hi cestitam |
sthiilamula: susiksmagra:
patrarekhapratanavat 1119 1|
Bhidyante tastata: sapta-
satanyasam bhavanti tu 1)
There are ten prime blood vessels (mulasiras)
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 theliving 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.

Toheh = SETT 91, Afed Je—d 11 R0 11
o Strereert wmm frmzmermaatia: |
(tatraikaikam ca sakhayam
Sata, tasminna vedhayet 1120 1l
Siram jalandhararm nama
tisrascabhyantarasrita: 1)
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Out of these seven hundred siras, one hundred
are located in each hand and leg; of these, one
sira named jalandhara and other three siras
situated deep inside, should be protected from
injury during surgical procedures.

STewfEIom: S, i g g 4 a5 112 1
3 ¢ Hishasul RIS T9ie ;|

R ke r o ANTEEY

(sodasadviguna: $ronyarm,

tasam dve dve tu vanksane 1121 I
dve dve katikatarunam

Sastrendstau sprsenna ta: |
parsvayo: sodasaikaikam-

urdhvagarh varjayettayo: 1122 11)

There are thirty-two siras in the hips (sroni);
of which, two each are located in each groins
(vanksanas) and buttocks (katikataruna).
These eight siras should not be touched with
sharp instruments. On the sides of the body
(parsvas), there are sixteen siras. Of these, one
on each side, which is going upside, is to be
avoided during surgical procedures.

FIGITGIOM: I8 JBaRred qra: |
3 ¢ IR 7 e T 11 33 1|
YEeSIat Al HETeai ferd |
TSHRIAT § § Y0 9§90 11 ¥ 1

(Dvadasadviguna: prsthe
prsthavamsasya parsvayo: |
dve dve tatrordhvagaminyau
na Sastrena paramrset 1123 1|
Prsthavajjathare tasam
mehanasyopari sthite |
romarajimubhayato
dve dve sastrena na sprset 1124 11)
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There are twenty-four siras on the back (prstha)
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 sirasin the abdomen (jathara),
of which, two located above the penis on each
side of the line of hair (romaraji) should not
be touched with sharp instruments.

FeATHTGREATE] Tgey 7 AL3q |
STedd-ieTeed 4 9eead |1 3y ||
ST AUTSATATIIRY |

(Catvarirhsadurasyasam

caturdasa na vedhayet |
stanarohitatanmiila-

hrdaye tu prthagdvayam 1125 1l
Apastambhakhyayorekam

tathaSpalapayorapi 1)
There are forty siras on the thorax; of them,
fourteen i.e. two each in each stanarohitas and
in each statanmilas, two in hrdaya, one in

each apastambhas and apalapas are to be
avoided.

ST gerITET <fiel 7= Shehliesh |1 2§ |
faeR wrgeRT2ms) et ufers |

(grivayam prsthavattasam

nile manye krkatike 1126 1|
vidhure matrkascastau

sodaseti parityajet 1)

In the neck (griva), the number of sirasis the
same as in prstha i.e. twenty-four. Of them,
two nila Siras, two manya Siras, two krkatika
siras, two vidhura siras and eight matrka siras
should be exempted from application of sharp
instruments.

Bl TIS9T, qET ¢ HismaTeRioft 1] 0 |
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g ggemamen g e |
g o yatd=t L

(hanvo: sodasa, tasam dve
sandhibandhanakarmani 1127 1|
jihvayam hanuvattasa-
madho dve rasabodhane |
dve ca vaca: pravartinyadu ...... )

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.

............. TR FGEA 11 ¢ 1
fefori-erafe=n armest 9 arery_ |
(o nasayarn caturuttara 11 28 Il

Vimsatirgandhavedinyau
tasamekar ca talugam 1)
In the nose, siras are twenty-four; of them, two

that are perceptors of smell, and one in the
palate, should be avoided.

LreBINERERIEE N pE e T
25, TS = o wiesfe st |

(satpficasannayanayor-
nimesonmesakarmani 11 29 ||
Dve dve, apangayordve ca
tasam saditi varjayet 1)
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 (apangas)
should not be touched.

AT Sf¥etarre, Lot 1130 1|

aryavaidyan



TR, g AATSSEAT, TAHL A |

(nasanetrasrita: sastir-
lalate, sthapanisritam 11 30 II
tatraikam, dve tathaSSvarttau,
catasra$ca kacantaga: |
saptaivam varjayettasam .....)

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

................. U e g 11 3% 1|
2 Vegae Wig Rrren wa =il |

3 TgHen aEm g greman g 1 3R 1
Tehehl JeRcaTH =TT e |

( ..karnayo: sodasatra tu 1131 1|

Dve $abdabodhane sankhau
sirasta eva casrita: |

dve sankhasandhige tasam
murdhni dvadasa tatra tu 1132 11

Ekaikarm prthagutksepa-
simantadhipatisthitam 1)

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
(sankhas) 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 utksepa, five at simantas and one
at adhipati are to be avoided.

ALY Teorg afvrar: & 1133 1
AT hIEFI CaSTHalaael |

TE0T T S35T SR TR =T 11 3% 1
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(ityavedhyavibhagarthe
pratyangarh varnita: sira: 1133 ||

Avedhyastatra kartsnyena
deheSstanavatistatha |

sankirna grathita: ksudra
vakra: sandhisu casrita: 1134 11)

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.

AT AT T IIEISH F8d b |
ATATIRIE 3G <d oI Hetl: 11 34 1
L& (1 fEg=ea=ae g: |
(Tasarn satanarn saptanam

padoSsrarh vahate prthak |
vatapittakaphargustam

suddharn caivarn sthita mala: 1135 11
Sﬁriramanugrhnanti

pidayantyanyatha puna: 1)
Each one-fourth of these seven hundred siras
i.e. one hundred and seventy five siras transport
the blood mixed with vata, pitta and kapha,
and also pure blood separately. Thus the malas
(dosas) remaining in their normal places,

maintain the body regularly, otherwise the body
may get tormented.

T TATATEUN: FEAT: OIGH: &ONE: 3§
T2l JTaTE a8, oo |
W:WW:,W&?: 3L
iﬁﬁ:%m:@ﬂ:sﬂm:é@w |
TTeT: FHfear: e fgva: ygenfoay 3¢
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(tatra Syavaruna: siksma:

purnarikta: ksanatsira: 1136 1
Praspandinyasca vatasram

vahante, pittasonitam |
sparsosna: Sighravahinyo

nilapita:, kapha puna: 1137 1l
gaurya: snigdha: sthira: §ita:

sarsrstam lingasankare |
giudha: samasthita: snigdha

rohinya: suddha$onitam 1138 11)

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 vata. 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 dosas
in the blood. Deep seated, evenly remaining
unctuous and red coloured siras are carriers of
pure blood.

=T TG fawfaergeay |
1Ty i AfHesRTERe: 113% 1
ARG ST |

(Dhamanyo nabhisambaddha
virh$atiScaturuttara |

nabhi: parivrta nabhi-
$cakranabhirivarakai: 1139 11

Nabhiscordhvamadhastiryag-
dehoSyamanugrhyate 1)

There are twenty-four dhamanis attached to the
nabhi; they surround the nabhi like the axle of
a wheel surround by the spokes. The whole
body is maintained by these dhamanis, which
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are spreading upwards, downwards and in
horizontal directions.

Here it is not clear what is actually meant by
the words ‘dhamani’ and ‘nabhi’. In our basic
treatises the words such as sira, srotas, nadi,
dhamani, etc. are used as synonyms to denote
the airy spaces in the body. (3TeRTSfITERTRIHT
<@ At <t R wiaity gl @ aaen
ST WA - g, WM. R, He-uausy <IRE).
Some hints such as &aUIq ity (srvana=
flowing) BRI f&X: (sarana=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 srotas 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 (dhmata) when stimulated by
impulses (EHTHTd. ¥H-) and to act accordantly.
So, here the dhamanis should be considered as
nerves (nadis), which carrying al 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 nabhi. Nabhi is generally known
as umbilicus. But actually there are not such
dhamanis attached to the umbilicus. It (nabhii)
has many other meanings such as centre, chief,
head, paramount sovereign, etc. which are al'so
popular. So, here, it seems to be proper to take
nabhi 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 nabhi and dhamanis
connote the central nervous system including
cerebrum, spinal cord and all the nerves
connected with it.
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FIATTe ATfereh <ol I3 TRAEEHEY |1 Yo ||
T wRug A Aot 3o |

(srotamsi nasike karnau
netre payvasyamehanam 1140 11
stanau raktapathasceti
narinamadhikarh trayam 1)

The channels (srotas) 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.

SR aeEeEes 11%2 |
ITOTTIHATEEETE T, 3TfgaeeHTd. |
AT gEr T, forpaTH gEmE = 11 %R 1)

(jivitayatananyanta:
srotamsyahustrayodasa 11 41 1|
pranadhatumalambho-
nnavahini, ahitasevanat |
tani dustani rogaya,
visuddhani sukhaya ca 1142 11)

The internal channels are thirteen, which are
the abode of life; they are the carriers of prana,
seven dhatus, 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.

TILTEHTTH SFTEATIH = |
BT GrafoaTehea YaHEgen= = 11 %3 ||

(Svadhatusamavarnani
vrttasthilanyantni ca |

srotamsi dirghanyakrtya
pratanasadr$ani ca 1143 11)

aryavaidyan

The channels are of the same colour of the
particular dhatu 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.

3TERY fogre 7. wEw: a9 |
AT F12 |aE € gh: 11 %Y 1|

(Aharasca viharasca yah

syaddosagunai: sama: |
dhatubhirviguno yasca

srotasarn sa pradusaka: 1144 11)
Foods and activities, which are of the same
qualities as that of the dosas, and that which
degrades the dhatus from their natural qualities

- both these are causative agents to vitiate the
channels.

Foods and activities that cause excessive
increase of a particular dosa, also vitiate those
channels that are carriers of dhatus and malas
connected with that particular dosas. In the
same way, if the dhatus become deprived of
their qualities (viguna) due to the improper
habits that also causes the vitiation of channels
(Caraka).

Jafesigte: gt a1 oo wernsta an |
feramiet & T EaE givesm 11wy ||
(Atipravrtti: sango va

siranarm granthayoSpi va .
vimargato va gamanar

srotasam dustilaksanam 1145 11)

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.

foramE gEmT g gfegar = |
ZIfOT HidwT <8 W Jea=Ed |1 ¥E |

(Visanamiva stuksmani
dirar pravisrtani ca |
Dvarani srotasam dehe
raso yairupaciyate 1146 11)

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.

=Y g HqEl HehreHa STl |

AT IO S a7 11 %o ||
SAfergHal S e e |
3G I o T SAtadd: 11%¢ |

(Vyadhe tu srotasarh moha-
kampadhmanavamijvara: |
pralapasulavinmutra-
rodha maranameva va 1147 ||
srotoviddhamato vaidya:
pratyakhyaya prasadhayet |
uddhrtya Salyar yatnena

sadya:ksatavidhanata: 1148 11)

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 uring; and some times, even death may
occur. So, the physician should inform the
relatives about the patient’s dangerous
condition. He should extract the salya (any
foreign body causing danger to life) carefully
and do treatment as directed for the suddenly
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occurred wounds.
I IehT TR  arerehred QI |
TYITIHATG TSRS |1 ¥R ||

(Annasya pakta pittarn tu
pacakakhyarm pureritam |

dosadhatumaladinam-
Gsmetyatreyasasanam 1149 11)

Pacaka pitta, the first one of the five divisions
of pitta, has described earlier as the food
digester - agni (pacakagni). Some acaryas like
Atreya do not consider pitta as agni that digests
the food. According to them, the internal heat
(asma) produced by the intermingling of dosas,
dhatus and malas, is the conductor of digestion.

TE BT TEUMEHEv 7ol |
B Yra=q AT shell TOaerTaan |11 bo |l

ST ATt |

feordm werTeTIgTR ShaTTSE |1 11 U2 |
YRHTHTIR FeaT &1 o= e |
TATISAT caauEHe fogafa 11 4R 1

(tadadhisthanamannasya

grahanadgrhani mata |
saiva dhanvantarimate

kala pittadharahvaya 1150 11
ayurarogyaviryaujo-

bhatadhatvagnipustaye |
sthita pakvasayadvarim

bhuktamargargaleva sa 1151 11
bhuktamamasaye rudhva

sa vipacya nayatyadha: |
balavatyabala tvannam-

amameva vimuiicati 1152 11)

The seat of this Gsma is termed as grahani
because of its nature for withholding (grahana)
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the food. According to Dhanvantari, this is
pittadharakala. It maintains the lifespan, health,
valour, ojas, strength and aso bhatagnis and
dhatvagnis. Located at the entrance of
pakvasaya, and acting as a latch, it withholds
the food for a limited time in amasaya itself,
and after digesting well, carries it down to
pakvasaya. If grahani is strong, this process
goes on naturally; but, if it is weak, unable to
withhold for a sufficient time, releases the
undigested matter to pakvasaya.

TEUAT SEHIHTE & =1 JEvfiea: |
giNdsATEdl g81 T80R TR 11 43 |

(grahanya balamagnirhi
sa capi grahanibala: |
dusiteSgnavato dusta

grahani rogakarini 1153 11)

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

PrERGICIFIELCRICeIEnE
TATIEGUERTE EIeEared: |14y ||

(Yadannam dehadhatvojo-
balavarnadiposanam |

tatragnirheturaharanna
hyapakvadrasadaya: 1154 11)

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

3T HIISHITET 1B TR |
gafdfergTd Fid ST Aeam 11 uy 1|
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TYferd: TH TRy |
TSR aTel: TATCeY TIaugey uE

(Annam kaleSbhyavahrtarn
kostham prananilahrtam |
dravairvibhinnasanghatar
nitarh snehena mardavam 1155 1|
Sandhuksita: samanena
pacatyamasayasthitam |
audaryoSgniryatha bahya:
sthalistharh toyatandulam 1156 11)

The food consumed at proper time (ref.
Satrasthana 8/55,56) is brought down to
kostha by pranavayu; there its dense structure
is loosened by liquids and softened by the fat
present. Then, agni, prompted by samanavayu,
digests it properly like the external fire cooks
the rice.

TG SgEHeT HAH |

1 o, ATd fogTaTeresdl ad: |14l ||
TR eeTem T, =94 IH: |
AT I wes fufosd she wmeaq 11 ue |

(Adau sadrasamapyannari
madhuribhttamirayet |
phenibhitarm kapha, yatam
vidahadamlatarn tata: 1157 1l
Pittamamasayatkurya-
ccyavamanam, cyutam puna: |
agnina sositarn pakvarn
pinditarn katu marutam 1158 11)

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 amasya, it
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prompts the production of pitta. Fallen from
amasya, it becomes dried, well digested,
hardened and pungent by agni and induces
vayu.
THTCTIETIEAT: TTSHTOT: 19T |
TATETUTEAT T e T 4]
(bhaumapyagneyavayavya:

paficosmana: sanabhasa: |
paficaharagunansvan svan

parthivadin pacantyanu 1159 11)

The fives tsmas (agnis) related to the five
bhutas viz. bhaumatsma, apya Gsma, agneya
Gisma, vayavya isma and nabhasa asma, digest
their own particular qualities of food.

These five bhatagnis are the parts of the
jatharagni, and get strengthened by it. Each
bhatagnis digests substances of its own
qualities.

FJUTES o = TO0TT= TehT T 92556 |
RUREIAIRCICERLI ENE BRI S TR
(Yathasvam te ca pusnanti

pakva bhutagunan prthak |
parthiva: parthivaneva

Sesa: sesarmsca dehagan 1160 11)
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Thus, being digested by their own bhutagnis,
these qualities nourish the particular qualities
of the body i.e. to which bhata they belong;
for instance, bhauma qualities of the food
nourish only the bhauma quality of the body,
apya only apya qualities and so on.

Tore amey qoqene rvafa fge |
TS Tohgrae 3 forermg rhd 1162 |11
TRE] FHONE IUTE TS |

(Kittarn sarasca tatpakva-

mannar sambhavati dvidha |
tatracchar kittamannasya

mitram vidyadghanarh sakrt 1161 11
sarastu saptabhirbhiiyo

yathasvarm pacyateSgnibhi: 1)

The food thus digested, is associated in two
parts i.e. waste (kitta) and essence (sara). Of
these, the liquid part of the waste is known as
mutra (urine), and the solid part as sakrt
(faeces). The sara is again digested by the seven
dhatvagnis (ref. Satrasthana 11/34). In this
process a'so, there occurs the assorting of sara
and kitta, and that is being explained in the
following lines.

aryavaidyan



Aryavaidyan Vol. XIX., No.4, May - July 2006, Pages 205 - 210

COMPARATIVE STUDY OF TWO ANTI-DIABETIC
AYURVEDIC FORMULATIONS

J. Mukesh Sharma, D. Jeba Singh and S. Sambath*

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 al over the world suffering from diabetes mellitus. This paper is a
comparative study of two anti-diabetic formulations viz. Katakakhadiradi kasayam
and Amrtamehari carnam in alloxan-induced Type-1 diabetes melitus in rats.

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 formulationsi.e. Kataka-
khadiradi kasayam (KKK) and Amrtamehari
ctrnam (AMC) with the standard oral hypogly-
cemic drug Glibenclamide did this anti-diabetic

study.
Materials and methods

Test drugs

Katakakhadiradi kasayam:- The ingredient
drugsin thisformulation are kataka (Strychnos
potatorum, khadira (Acacia catechu), dhatri
(Emblica officinalis), vairi (Salacia reticulata),
darvi (Coscinium fenestratum), samanga
(Mimosa pudica), vidula (Homonia riparia),
ragjani (Curcuma longa), patha (Cissampelos
pareira), catabija (Mangifera indica), abhaya
(Terminalia chebula) and abda (Cyperus
rotundus).

*Dept.of Pharmacology, C.L. Baid Metha College of pharmacy, Thoraipakkam,Chennai-96, Tamil Nadu..
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Amrtamehari carnam:- Amrta (Tinospora
cordifolia), meharimtla (root of Salacia
reticulata), dhatri (Emblica officinalis) and ratri
(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 area'.

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 afine 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 Ora 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, 1%, 2 and 3 hour for al four groups by
using one touch glucometer. In OGTT, an
additional step was carried out i.e. al the
animals received a glucose load of 1 gm/kg,
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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 saline®. Prior to it, rats
were fasted overnight for 16 hrs. Since alloxan
is capable of producing fatal hypoglycemia as
aresult of massive insulin release after a few
hours of aloxan injection, 20% glucose i.p.
was administered (1ml/100g) 4 hours after
aloxan injection and then rats were fed with
normal diet; and for next 24 hrs rats were kept
on 5% glucose solution in feeding bottle®.
Diabetes was induced on the 4" day after
aloxan 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 days’.

Sacrifice and blood collection

All the animals were sacrificed on the 11" 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
saling; 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
aparticular 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 Pilleggi®. Total protein was estimated in
serum by using total protein test kit by Biuret
method’. SGOT and SGPT were estimated by
the method of Reitman and Frankel using GOT
test kit and SGPT test kit respectively®. The
SOD of liver homogenate was determined by
the method of Marklund and Marklund®. The
GPx and CAT of liver homogenate were
estimated according to the method of Lawrence
and Bank and Aeibi respectively™.

Statistical analysis

All the groups were statistically evaluated and
the significance of various treatments cal cul ated
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

Blood-glucose (mg/dl)

Group NORMOGLY CEMIC EXPERIMENT ORAL GLUCOSE TOLERANCE TEST
at0hr at1hr at 2 hrs at 3 hrs at0hr at1hr at 2 hrs
Control 71.66 + 71.66 + 71.66 + 71.16 + 715+ 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 + 7733+  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 1.992 1.68 1.89 1.52%**
AMC 71.83 + 71.15 + 71.15 + 71+ 71.66 + 92,33+ 99.83 +
2.13 212 212 2.4ns 2.15 1.85 1.84**

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 adso. 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 aso had

TABLE 2
Effect of drugs on blood-glucose and body weight

Body weight () Blood-glucose (mg/dl) of the following days of treatment
Group 0 day 10 day 0 day 18day  3Yday Shday  7hday 10" day
Control 15166+ 151+ 81+ 8133+ 8233+ 8183+ 82+ 80.83 +
2.95 3.01 3.96 3.78 3.61 3.56 3.55 3.37
NCT 14583+ 108.33 + 250.16 + 269.66 + 290.16+ 3085+ 321.16+ 368+
3.60 3.63 6.64 5.7 10.65 11.33 12.94 15.27
PCT 15733+ 162+ 3255+ 20416+ 128+ 10833+ 9316+ 70+
597 5.68*a 16.64 13.87 13.44 427*aa 223 4.52*hb
*CC (80.76%)
KKK 160.66 + 159 + 385 + 328 + 3195+ 282 + 15433+ 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+ 1655+ 4413+ 30533+ 29266+ 112+ 10248+ 86.5+
4.96 5.22*c 2.86 8.54 8.6 6.08*aa 4.65 1.52 *bb
*cC (76.5%)

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

208

aryavaidyan



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 al its effects i.e. anti-diabeitc,
hypolipidemic and antioxidant potential;
whereas KKK and glibenclamide is more or
less of same potential though Glibenclamideis
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.

Parameters GROUPS
Control NCT PCT KKK AMC

Serum total 6.44 + 0.17 3.70+0.18 6.23 + 0.19* 559 + 0.13* 5.86 + 0.19*
protein (mg/dl)
Serum total 106.42 + 4.4 183.33+7.46  11543+4.7* 89.88+549* 81.83+2.98*
cholesterol (mg/dl)
Serum HDL 43.71 + 0.79 22.13+0.84 3453 +1.40* 3952+ 0.88* 40.78 + 1.97*
cholesterol
SGPT (unitgml) 27+ 547 71+9.36 35.66 +4.63* 293+ 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 4817 +0.17 7545 +0.22* 6945+ 0.13* 7.038+0.15*
glutathione oxidized/
min/mg/of protein)
CAT (nmolesof H, 52.70 + 3.26 31.70 + 1.86 4557 +2.24* 5274+ 2.25* 57.24 + 2.03*
O, decomposed/min/
mg of protein)
Mean + SEM for six ratsin each group
* Statistically significant (P<0.001) compared to NCT.
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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
Amrtamehari cturnam and Katakakhadiradi
kasayam 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
formulationsto find out their effect on kidneys,
liver, etc.
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PHARMACOGNOSTICAL STUDIES ON
JATROPHA GLANDULIFERA ROXB.

R. Kamargj, 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-iset number, vein termination number and palisade ratio are also dealt with.

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 pharmacol ogical
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

* i Ramachandra College of Pharmacy, Si Ramachandra Medical College & Research Institute, (DU),

Porur, Chennai.
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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
¢ Root portion showing tap root and lateral roots

Mf Maleflowers Ff Femaleflowersand 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) Chenna - 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% ethanoal,
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 pum. Sections were stained with toludine blue
which gives different colorsto different tissues.
Permanent sections were prepared in DPX
mounting medium. Observation was made and
the structural details were described.
Photomicrograph was prepared with Nikon -
apha 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 cal culated.

Stomatal Index

The percentage proportion of the estimate
divisions of the epidermis of a leaf converted
into stomata is termed as stomatal index.
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The formula used was =5< x 100 where ‘S’ is
number of stoamata per unit area and ‘E’
number of ordinary epidermal cellsin the same

units area.
Vein-idet number

Theterm vein-idet 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.

TABLE 1

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

No. of No. of  Stomatal
Epi. cells Stomata  Index

STOMATAL NUMBER

Lower Epidermis 18 9 333
19 8 8
22 10 31.2
26 9 257
15 9 37.5

Upper Epidermis 21 2 8
18 1 5
20 0 0
24 1 4
21 1 45

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
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Method: - The leaves were placed under
microscope and the veins traced. The numbers
of vein iglet 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 akaloids, 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 Saphylococcus 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

CONCENTRATION (ug/ml)

Organism 50 100 200 400
1z %l 1Z %l 1z %l 1z %l

A. PETROLEUM ETHER EXTRACT

Staphylococus aureus 21 23 27 30 31 34 32 35

Escherichiacoli 22 24 24 26 30 33 36 40

Klebsiellapneumomae 18 20 20 22 22 24 28 31

Pseudomonas aerugmosa 25 27 28 31 31 34 34 37

Salmonellatyphi 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

Klebsiellapneumomae 20 22 21 23 23 25 24 26

Pseudomonas aerugmosa 18 20 21 23 23 25 24 26

Salmonellatyphi 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

Klebsiellapneumomae 11 12 14 15 16 17 18 20

Pseudomonas aerugmosa 10 11 12 13 15 16 17 18

Salmonellatyphi 12 13 16 17 17 18 19 21
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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 10°
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 wasimmersed 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 pl 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

L eaf
Lamina is thick, glabrous even margins bear
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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 ontheir side of the stomata. Anticlina 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
afew 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 mesophy!l|
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 epidermisis
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 ab Anatomy of leaf of Jatropha glandulifera Roxb.
a TSof laminapassing through alateral vein b TSof leaf passing through the midrib

La Lamina PM Paisade Mesophyll LV Lateral Vein SM  Spongy Mesophyl|
AdH Adaxia 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 athin, 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 epidermisis 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 petioleit is strongly circular in transactional
view with shallow adaxial grooves. The ground
tissues are homogenous and parenchymatous.
There is a semicircular whorl of vascular
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strands and scattered masses of medullary
strands. Along the middle part the petiole
becomes bluntly conical with, adaxia open ring
of 8 vascular strands. Below the middle part
the outline of the petiole is ovate and the
vascular strands increase in humber 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

TABLE 3
Preliminary phytochemical test for various extracts

Chemical Test PE CE M
Steroids + + +
Triterpenoids + + +
Phenolic compounds - - -
Alkaloids - - +
Glycosides - - -
Reducing sugars + + +
Tannins - - -
Saponin - - -
Coumarin + + +

PE - Petroleum Ether, CE - Chloroform Extract,
M: Methanol
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Fig. 3a-c Anatomy of root of Jatropha glandulifera Roxb.
a-c TSof root under low magnification

C Cortex Pe Periderm SX Seconday Xylem SPh Secondary Phloem
XE Xylemelements XF Xylemfibres XR Xylemrays
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Fig. 4 a-b Transsectional views of the petiole along middle and distal parts
a TSof distal part of the petiole b TS of petiolejust 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).

TABLE 4
Analysis of ash value extractive values

Parameter Value (Yow/w)

Ash value 6.5

Water soluble ash 45

Acid insoluble ash 3.3

Solvent Extract value (%ow/w)
Water 20.1

Alcohol 18.2
Petroleum ether 45
Chloroform 35

Methanol 6.5

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

Maniusha Rajagopala, Kultar Singh Dhiman and Kulwant Singh*

Abstract: Myopiais one of the major eye disorders. The important factor responsible
for this disease is corneal curvature, which is also known as curvatural myopia. No
complete remedial measures for the prevention and cure of this pathology is prevailed
in the domain of modern ophthalmology. Ayurvedic classics include this eye disorder
under timira and describe caksusya, indicating the drugs that improve the eyesight.
This paper clinically evaluates the efficacy of ropanaputapaka, a procedure referred
to in the ayurvedic texts for the management of eye diseases.

Introduction

Ayurvedais 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 hedlth. 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 humber
of drugs and procedures have been suggested
which rgjuvenate the eyesight or at least prevent
its deterioration.

Acarya Su$ruta 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 isinteresting
to note that many centuries before the ‘Kepler's

description of refractive errors, acarya Susruta

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:

e Avyaktadarsana or blurring of vision for
distant and near objects as occurs in high
myopia.

e Vihvaladarsana (perception of falseimages)
is also aclassical feature of one variety of
timira, which occur in progressive myopia
resulting from vitreous degeneration and
ultimately retinal degeneration and
detachment in advanced stage.

e Cardinal symptom of myopiai.e. difficulty
in distant vision, which is aso the feature
of timira, causes when the vitiated dosas
are lodged in the upper part of the
drstimandala (visual apparatus).

*Department of Shalya Shalakya, IPGT & RA, Gujarat University, Jamnagar 361 008
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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 aleviate or to
check the deterioration.

Promotion of visual acuity was one of the aims
of the acaryas of the yore. The term caksusya,
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
specid 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.PGT & 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
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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 vata-pitta-prakrti (physical
constitution) and 53.33 % showed satvika-
rajasika-prakrti (mental constitution); 63.33 %
patients showed chronicity of the disease for 5
years. Mgjority (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 myopig;
blurring of vision was found in 76.66%
followed by perception of falseimagesin 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 apopular type of eye-bath technique
mentioned above which is referred to in
ayurvedic texts by the term ropana putapaka;
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 groupsi.e.
Group | - Treated group of 24 patients (48
eyes) - treated by healing eye bath. Group I1 -
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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Daruharidra  Berberis aristata 14 g
Guduci Tinospora cordifolia 13 g
Nirmali Srychnos potatorum 13 g
Ajamamsa Meat (goat) 80 g
Madhu Honey 50 g
Ghrta 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.

M ethodology 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 Mean Score % of Relief Paired ‘t’ test Pvalue
BT AT SD (+) SE(+) ‘t
CARDINAL SYMPTOMS
Bluring of vision 233 116 49.78 0.48 0.09 11.86 <0.001
Perception of falseimages  1.50 0.70 5.33 0.69 015 514 <0.001
Eyestrain 130 017 86.95 0.34 0.07  <0.001 <0.001
Headache 139 013 90.64 0.44 0.09 1346 <0.001
VISUAL EFFICACY
Right eye 4458 51.25 14.95 7.61 155 428 <0.001
Lefteye 49.16 57.50 16.94 7.61 155 536 <0.001
CLINICAL REFRACTION
Right eye 287 243 15.24 0.19 0.04 10.79 <0.001
Lefteye 259 212 18.09 0.24 0.05 9.26 <0.001
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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

e Objective: - Ophthalmoscopic examination
and Retinoscopic examination.

e 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 overal 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 No. of % of
patients Relief
Cured 0 0
Markedly improved 15 62.5
Improved 7 29.2
Unchanged 2 08.3

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 (caksusya)
and their compound was effective in mitigating
al the three humors. Strychnos potatorum is
said to enhance the eyesight by eliminating the
vitiated humors and mitigate the vata and kapha
factor. Berberis aristata pacifies the pitta dosa

TABLE 3
The effect of distilled water on cardinal symptoms of myopiaon patients of control group (n+6)

Cardinal symptoms Mean Score % of Relief Paired ‘t’ test Pvaue
BT AT SD (+) SE(+) ‘t
Dimness of vision 183 150 18.21 0.51 026 126 >0.10
Perception of falseimages  1.16 1.16 - - - -
Eyestrain 1 0.83 16.66 0.40 016  1.00 0.10
Headache 1 0.66 33.00 0.51 026 1.26 >0.10
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and improves the eyesight. Tinospora cordifolia
mitigates tridosas and give nourishment to the
eyeball by the quality of itsrasayana property.
Ghee and cow’'s milk that pacify vata, pitta,
etc. has got rasayana action also. Honey that
pacifies pitta and kapha, has got the capacity
to improve the eyesight also; flesh of goat also
pacifies the vata and pitta. So, the overall effect
of the compound drug was mitigating tridosas
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 myopiais
corneal curvature (curvatural myopia). Here,
asthe eyeis 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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COMPARATIVE CLINICAL STUDY OF LAUHA BHASMA AND
MANDURA BHASMA ON PANDUROGA

PK. Sarkar, PK. Prajapati and A.K. Chaudhary*

Abstract: Lauhabhasma and Mandarabhasma are the two famous ayurvedic
formulations that are described in ayurvedic classics for the management Panduroga
(iron deficiency anaemid). This paper is a comparative clinical study to assess the
efficacy of Lauhabhasma and Mandarabhasma.

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 communitiest.

Iron deficiency has been recognized as
commonest nutritional deficiency disorder. All
most all ayurvedic classics describe this
deficiency disorder by the name of panduroga
and recommend formulations of lauha (iron)
for their management?; it was this reason why
Panduroga was selected for the comparative
clinical trial of Lauhabhasma and Mandara
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 Mandarabhasma were
prepared in practical laboratory of Department
of Rasasastra and Bhaisajyakalpana, |.PGT.
& R.A., Gujarat Ayurveda University. Scraps
of wrought iron and mandara (rusted iron) were
procured from local market, made into coarse
powder by hammering and then subjected to
sodhana (purification) according to traditional
ayurvedic procedure. For this purpose, the
materials were heated to red hot and quenched
in particular liquid medias for 42 times® and
then subjected to marana (incineration)
according to traditional procedure. For this
purpose, one part of the materials were mixed
with /12" part of purified cinnabar (hingula,
HgS) and levigated by aloe gel for 6 hours'.
Pellets were prepared from this levigated
doughy mass and taken into earthen crucibles
faced together, and the junction sealed by mud-

*Dept. of Rasashastra & Bhaishajya Kalpana, I.PGT. & RA, Gujarat Ayurveda University, Jamangar - 8.
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smeared clothes. This apparatus, called as
sarava samputam was subjected for heating in
electric muffle furnace. Heating of materials
confined to this apparatus is called putapaka
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
Mandura 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 panduroga i.e. iron defi-
ciency anaemia were selected from OPD and
IPD of I.LPRGT. & R.A. Hospital, Gujarat
Ayurveda University. A special clinical pro-
forma was prepared incorporating selected
symptoms and signs like hrdayaspandana (pal-
pitation), srama (fatigue), svasa (shortness of
breath), daurbalya (weakness), panduta (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 pg/dl), total iron
binding capacity (TIBC) (more than 400 pg/
DL), percentage of saturation of transferrin
(<10%), etc. were taken into consideration.

Exclusion criteria

Those having haemoglobin level below 5 g/dI,
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.
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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
Mandurabhasma) 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 Mandiarabhasma is¥%to 2 ratti (30 to 250
mg) per day®. In this study, both the bhasmas
were prescribed in the dose of Y% 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 Mandarabhasma are pres-
cribed to the patients of pandu and kamala for
the duration of 1 month®. Keeping thisview in
mind, the treatment schedule was continued for
30 days for al 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
daysfor aperiod of 60 days (1 month treatment
schedule and 1 month follow-up schedule).

Sudy protocol

Total 30 patients were registered for the clinical
trial and divided randomly into 3 groups. Group
| and Il were treated by Lauhabhasma (125
mg/day) and Mandarabhasma (125 mg/day)
respectively. Group |11 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 vata-paittik prakrti, 33.3%
kapha-paittik prakrti and the remaining 46.7%
pitta-vatika prakrti.

Total 22 patientsi.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 Mandara
bhasma treated group, were completed the
treatment and follow-up schedule.

TABLE 1
Effect of therapy on haematological parameters

Haemoglobin level

Total RBC count

Mean corpuscular volume

Group (g/dl) (2081 (f2)
Bt At Bt At Bt At

Ferrous sulphate? 104+ 0.7 11.2+0.9** 4\ 471+0.2 468+0.2 70.7+36 755+ 3.5*%*
(125 mg/day)

Lauha Bhasma® 094+0.7 105+0.7** 427+03 428+0.2 70.2+33 76.4+15*
(125 mg/day)

Mandara Bhasma® 10.3+ 0.5 12.0+0.5** 452 +0.2 4.64+0.2 710+ 10 76.2+1.0%*
(125 mg/day)

Mean + SEM

Bt = Before the treatment; At = After the treatment, a= 8 patientsin the group, b = 7 patients in the group

* p<0.02; ** p<0.01 (paired student ‘t’ test);
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Effect of therapy on general symptoms:-
Analysis of the data related to improvement in
genera symptoms in different treatment groups
reveal 28.6% patients of panduta, 57.1 %
patients of srama, 100% patients of $vasa,
83.3% patients of hrdayaspandana and 42.9%
patients of daurbalya got relief in the Lauha
bhasma treated groups. In the case of Mandara
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 Mandarabhasma treated group

and standard control group. Statistically
significant (P<0.02) increase in MCV was
found in Lauhabhasma treated group and a
minute ateration 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

Serum iron TIBC Percent saturation of
Group ([g/dl) ([g/dl) Transferrin (%)
Bt At Bt At Bt At

Ferrous sulphate® 31.3+ 15 39.0+ 1.3**
(125 mg/day)

Lauha Bhasma?
(125 mg/day)

291+31 38.8+28*

Mandara Bhasma® 29.0 + 1.5 40.1+ 1.5**
(125 mg/day)

4349+ 19.0 4029+ 16.0

4743+219 436.1+17.1

446.0 +12.0 390.9 + 13.6

73+05 98+0.5**

63+07 91+0.9**

65+04 10.3+0.5**

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);
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capacity, and an insignificant, but apparent,
improvement (P>0.05) in serum iron level was
observed in Mandurabhasma 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 Mandara 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 Mandarabhasma

TABLE 3

Comparative effect of test drugsin improvement on
objective parameters

Improvement in

Group HBlevel S.iron  TIBC

(gid)  ([grdl)  ([ordl)

Ferrous sulphate 0.9+ 076+ 320+
0.2 0.8 4.8

Lauha Bhasma? 1.0+ 09.2 + 38.1+
0.2 2.1 7.1

ManduraBhasma? 1.7 + 111+ 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
‘' test)
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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 Mandarabhasma.

Almost complete remission in symptoms like
svasa and hrdayaspandana 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 intake’. And, in this state, absorption of
dietary iron is increased up to 5 to 6 fold®.
Supplement of oral iron preparations cause

aryavaidyan



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 Mandarabhasma has better
efficacy on objective parameters in patients of
panduroga (iron deficiency anaemia). On
results of this research work it may be
concluded that Mandarabhasma is therapeu-
tically equally good and sometimes better than
Lauhabhasma.
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MAINTENANCE OF MENTAL HEALTH
- THE AYURVEDIC WAY

Sunil Prakash Sharmaand Ajay Kumar Sharma*

Abstract: According to ayurveda, adequate samayoga (harmony) of indriyartha,
prajiia and parinama (kala) 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 al 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 menta or
psychiatric disorder in ayurveda, which includes
unmada, apasmara, atatvabhinivesa, bhaya-
harsa-Soka, kama, €tc.

It isfelt 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

* PG Department of Kayachikitsa, NIA, Jaipur 302 002
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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 sarira (physical body) indriya
(conative and cognitive organs), sattva (mind)
and atman (soul). Further he adds that sarira
isinfluenced by manas and likewise manas by
sarira®. Similarly, physical and mental disorders
may interchangeable®. 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. asatmendriyarthasamyoga,
prajiiaparadha and parinama®.

Asatmendriyarthasamyoga means the
deficient, excessive and perverted use of
various senses. Prajnaparadha is the perverted
use of dhi, dhrti and smrti; this lead to
sarvadosaprakopa®; it regards as the fault of
intellect or understanding. Parinama i.e. kala,
includes the deficient or excessive or perverted
incidence in the seasons (rtu). There is greater
possibility of occurrence of diseases, due to
the upsetting of normal equilibrium of dosas
in the body.

These three major causes have been termed as
the trividharogayatana; in other words, these
three factors are the abode of diseases. So it is
clear that asatmendriyarthasamyoga, prajna-
paradha and parinama represent stressful state
of affected individual.

The fundamental and foremost objective of
ayurvedais svasthasya svasthya samraksana®.
Diseases can be prevented with the help of
ayurvedic principles and practices, and thisis
important especially in the context of mental
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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:

* Nidanaparivarjana

e Dinacarya (including ratricarya)
¢ Rtucarya

e Sattvavajaya

e Sadvrtta

e Acararasayana

* Medhyarasayana

*  Yoga and meditation

* Dharaniya and adharaniya vegas
¢ Trayopastambha

Nidanaparivarjana is that one should avoid all
the factors that may cause various diseases’.
This plays an important role in the promotion
of health and prevention of mental disorders.
Prajnaparadha and asatmendriyarthasamyoga
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 ratricarya) means the
daily routine/activities. According to this, one
should awake before sunrise, do proper sauca
vidhis, abhyanga, exercise and follow suitable
dietary practices and rules of dharma, artha
and kama. Vagbhata advocates that one who
properly sees his daily routine and follows
proper dinacarya and ratricarya never suffers
from diseases®. Astangahrdaya 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 god®.

In ayurveda, great emphasis has been laid down
on the concept of observance of rtucarya. 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 sodhanakalas (purificatory
seasons); the sodhanakarmas are intended to
maintain the balanced homeostasis of dosasin
the human body.

Caraka defines satvavajaya as a mind control
therapy in which stress has been laid on
restraining of mind (manonigraha) from
unwholesome arthas (objects)’®. Manonigraha
leads to a higher mental level and normalises
the mental dosas (rgjas and tamas). This can
also be used as atool for preventing the mental
disorders.

Sadvrtta 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. Sadvrtta 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 al creatures
as himselft, He further adds that every man
should follow the path of brahmacarya, jiiana,
dana, maitri, karuna, harsa, upeksa and
prasama’?,

Carakasambhita refers to acararasayana in
detail®®. Like sadvrtta, acararasayana comm-
ends righteous thoughts and actions. One who
follows virtuous thoughts and actions attains
complete health due to the rasayana effects of
acara. In thisregard, some of the directions to
be followed are: be truthful, never indulge in
violence, do charitable/noble actions, do labour
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but do not be fatigue; one should have the
qualities of japa, sauca and dhirata; follow
ideal pattern for sleep and wakefulness; should
have libera mind and interest in adhyatma,
knowledge of desa, kala, 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.

Medhyarasayanas are specially related to
promotion of mental health. These rasayanas
possess psychotropic, anxiolytic and intellect
promoting effects*. Caraka describes four
specific medhyarasayanas viz. sankhapuspi
(Convolvulus pluricaulis), mandukaparni
(Centella asiatica), madhuyasti (Glycyrrhiza
glabra) and guduci (Tinospora cordifolia).

Medhya drugs are used for treating various
psychosomatic disorders. Rasayana therapy is
not only related to specific drugs but this
therapy consists of proper use of ausadhi,
ahara, vihara and acara. Proper use of rasayana
drugs results in rejuvenation of al dhatus and
tissues, and enhance immunity levels and
improve physical and mental health.

Yoga and meditation: - Yoga meansto 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 manovijnana.
It has both the preventive and curative aspects
regarding various mental disorders.

Dharaniya vegas are the urges that are to be
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restrained and adharaniya vegas are the natural
urges which are not to be restrained. Dharaniya
vegas are immensely related to mental health.
The wise man control the impulses for greed,
grief, fear, anger, vanity, etc’s; al these are
emotional factors that are to be surmounted.
The concept of dharaniya 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
(ahara), sleep (nidra) and celibacy (brahma-
carya) are called the trayostambha (tripods)
of life’. 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 heath. 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 indriyartha, prajiia and parinama
(kala) 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
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with humility to those who are wise; is never
exposed to diseases”.
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ANTIOXIDANT AND MEMBRANE STABILIZING
EFFECT OF VITAMIN E IN ELDERLY PEOPLE

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 beneficia 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.

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 postulated®. &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 lipidsin vivo?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
peroxidation*s. Vitamin E, a lipid soluble
component of biological membranes, islocated
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
radicals®. 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

* Dept. of Biochemistry, Centre of Basic Sciences, Kasturba Medical College, Bejai, Mangalore — 575 004.
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illnesses, smoking, acohol 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 &-tocopherol was measured using
Emmorie Engel reaction by the method of Bieri
et al” and the values expressed in milligrams
per liter. Oxidative hemolysis of erythrocytes
was estimated by the method of Kartha and

Krishnamurthy® 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 al the elderly group (Mean+S.D.)

Normal Normal Elderly Elderly Elderly
Particulars Young Elderly Hepertensive Diabetic Diabetic-
(n=15) (n=13) (n=7) (n=8) Hepertensive (n=6)
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’ Vaue = Probability of chance being cause for the differencesin 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-
ment®™. |t has been associated with areduction
in lipid peroxidation, platelet adhesiveness and
thrombosis??3, Vitamin E also modulates
synthesis of prostaglandins and other host
defenses which are important for immune
response'“®, Decreased vitamin E may increase
therisk 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 casua factors, vitamin E
could reduce the initiation or severity of the
disease in elderly people'®?. Vitamin E may
slow the progression of atherosclerosis by
blocking the oxidative modification of LDL
cholesterol and then decrease its uptake into

the arteria 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 biomembranes®®®. The
oxidation of erythrocytic membranes induced
by free radicals were studied, and it was found
that free radical s generated in the agueous phase
attack the membrane to induce the chain
oxidation of lipids and proteins and eventually
cause hemolysis®,

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 scavengers®. It has observed that
an inhibitory effect of &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 hemolysisin all the elderly group (Mean+S.D.)

Normal Normal Elderly Elderly Elderly
Particulars Young Elderly Hepertensive Diabetic Diabetic-
(n=15) (n=13) (n=7) (n=8) Hepertensive (n=6)
Oxidative 0.88 + 0.51 1.75+ 045 1.93+ 042 1.77 4+ 0.95 248 +2.95
Hemolysis
‘P’ Value <0.0001 <0.001 <0.0001 <0.05

n = number of samples
S.D. = Standard Deviation
‘P’ Vaue = Probability of chance being cause for the differencesin the mean of the two groups
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transferred to erythrocyte membranes which
eventually caused membrane vesiculation and
hemolysis (Inoue et al)®®. Another possible
mechanism of hydrogen peroxide-induced
hemolysisinvolves the oxidation of membrane
sulfhydryl groups (Mezick et al)2. Antioxidants
such as vitamin E may act by preventing such
SH-group oxidation and thereby inhibiting the
H,O, 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 thevalidity of herbal productsfor their quality aswell astherapeutic
efficacy and safety. Centella asiatica plant containsthe phytoconstituents which enhances
thememory power. Itsextract isthemainingredient inthe 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.

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 |1l and integration software and
CATS 4.02 (Switzerland).

The leaves of Centella asiatica were collected
from the medicina 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

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

e Weight variation test

Disintegration test

e Hardness test

e 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 50°C 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:- 5ul of the
standard and tablet extracts were applied on
the silicagel 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:
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Methanol: Water (18:9:0.6). The plate was dried
and scanned by CAMAG TLC Scanner 1l 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).

TABLE 1
Physical parameters of the tablet

Evaluation tests Results

Weight variation Complies (>5%)

Disintegration Complies (9min. 40 Sec.)
Friability Complies (0.68%)
Hardness Complies (2.4 kg/cm?)
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KASYAPASAMHITA: THE ANCIENT WISDOM
IN CLINICAL DIAGNOSIS

Manorma* and G. P. Garg**

Abstract: Diagnosisis 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 Kasyapasarnhita,
especialy in Védanadhyaya, in the field of pediatrics.

Introduction

The diagnostic process is one of the greatest
challenges in medicine. The correct diagnosis
of the underlying disorder and its probable
etiology is crucia for the rational management
and prognostication. In the field of pediatrics,
it is very difficult to assess the pathology
especially to make a perfect diagnosisin 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 isadistressing
fact that today the physicians are becoming
mere technocrats and are losing the art of
clinical diagnosis.

The scope of Kasyapasambhita

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

* D/o Sahab Singh, Rahon Road, Nawan Shahar, (Punjab)
** Head, Dept. of Kaumarabhritya, Dayanand Ayurvedic College, Gt Road, Jalandhar, Punjab.
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kaumarabhrtya (pediatrics), has the upper-hand
regarding the diagnosis and treatment as a
whole. Védanadhyaya of Kasyapasambhita
imbibes useful observations of fundamental
diagnostic importance. This chapter, the lime-
light of Kasyapasarhita, 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.
Susrutasarnhita also uphold this fact. It says:

FAASTEAT QT AH A s |

T T Ty Waf=d Seea: 1 (G, R8/30)
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.

Kasyapa says:

e T Soeseiaany |

e B9 ST P wd A faeafa 1|

(f. 4/40)

Thefollwing are the peculiarities of the chapter

titled Védanadhyaya:

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. Classicd groups of nonspecific and specific
features form the basis of diagnosis
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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 Udarasila, it says: T+ sgg&rd Ufd
IAFHETSId | IeTEdeyd Wl gEees
Sfe: 1

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 isthe 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.
Carakasamhita, SusSrutasamhita and
Madhavanidana; e.g. pandu and kamala;
hicca and svasaroga.

It describes the feature of ‘uttana 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

Védanadhyaya of Kasyapasarnhita, asawhole,
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. Thusits 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

M.M.H. Siddiqui, S. F. Kazmi, Misbahuddin Siddiqui and M.Y. Siddiqui*

Abstract: Hyperlipidaemia (Fart-e-Tadassum Fil Dam) is a major health problem
both in developed and developing countries. Thetotal 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
Skanjebeen 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 Skanjebeen 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/d1t. The
normal range of serum cholesterol and
triglycerid is 150-250 mg/dl; however, with
respect to Indians, the normal level isregarded
as 150-200 mg/dl due to their low socio-
economic and nutritional status’.

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 health®®. Hyperlipidaemic
state has also not been explored in ancient days,
but Gaen’, Rhazi® and |bn-e-Sina* 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

*Department of Moalgjat, Faculty of Unani Medicine, Aligarh Muslim University, Aligarh
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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 Skanjebeen
Sada, a unani formulation of Honey and
Vinegar in 1:1, claims to be beneficia in
hyperlipidaemiaas 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 cholesteral 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 19" 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
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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
studly.

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. Skanjebeen
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 daysi.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 casesi.e. 70%, were using mixed
fat and 9 i.e. 30% cases using saturated fat.

aryavaidyan

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 aninterval 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; statisticaly, 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
aso 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 evauate the effect of
test drug on serum triglyceride level, the total
number of casesi.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 risein the HDL cholesterol.
Skanjebeen 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 aso 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 Skanje-
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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ANTI-EMETIC EFFECT OF MAYURPINCHA BHASMA
IN THE MORNING SICKNESS — A COMPARATIVE STUDY

V.G Kanthi, Revansiddapa S. Sarashetti and Kotrannavar*

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 Mayurpificha bhasma on patients of morning sickness in

comparison with Meclizine HCI.

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:- Mayirpificha bhasma (250 mg)
with honey (2% gm) was administered to 20
patients in the test group; honey only (2% 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 patientsi.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

* AVS S Ayurveda Mahavidyalaya, Bijapur.
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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 Mayurpificha 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 Mayir-
pificha 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 Mayr-
pificha bhasma; general weakness was found
to be relieved in 85% of patientsin this group.

TABLE 1
Duration taken to relieve the symptoms

Symptoms No. of cases No. of cases (% of relief) during treatment No. of cases
(%) BT (%) AT
15 Days 30 Days 45 Days 60 Days
GROUP - |
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%0) - - - - 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%)
GrRourP - |1 & 11
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%)
BT - Before treatment; AT - After treatment
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TABLE 2
The mean Hb % before and after treatment in the

Test and Standard groups
BT AT
Groups  \Mean+SD Mean+SD &
Group | 9.68+0.94 13+1.01 ‘' test
Group 1 11.33+147 118+ 121 ‘'t test

Highly significant at p=0.001

Conclusion

From the observations and results during 15,
30, 45 and 60 days of treatment, a significant
antiemetic effect of Maytrpificha bhasma with
honey was noted and compared to that of
Meclizine HCI.
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