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FROM THE PAGES OF VAGBHATA - LI

Varier, N.V.K.

Abstract: Discussion on the purification of doshas by vasti begins. Indication,
contraindication, preparation of the patient, method of administration, etc. are

discussed.

Frorar afeafafmrem sreara™: |
3f & THTERETEAY e |

(Athato vastividhimadhyayam
vyakhyasyamah |

Iti ha smahuratreyadayo
maharshayah 1)

Now we explain the chapter, titled practice
of vasri. It is a continuation of the previous
chapter, which dealt with the purification of
malas by emesis and purgation. Vasti is called
so. because the instrument used is made by the
vasti or bladder of goats and other animals.

FTdeaty ST AT a7 afedied |
IugEAT g drsaofifafaeeg @ 1Rl
Fregrsam afteat -

(Vatolbaneshu dosheshu

vate va vastirishyate |
upakramanam sarvesham

so$ graneestrividhastu sah 11 111
Nirooho$ nvasanam vastiruttarah — )

Vasti is chosen in dosha conditions where
vata is alone and predominant. It is the apex of
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all forms of treatment. It is of three types.
Nirooha (asthapana or kashayavasti or decoc-
tion enema), anuvasana (snehavasti or unctuos
enema) and uttaravasti.

Nirooha is the vasti prepared by medicated
kashaya, oil, pastes, honey, etc. Anuvasana is
the vasti with unctuous materials as oil or ghee,
etc. Uttaravasti is done in the urinary path or
in the vagina. It is done in the upper outlets
above the anus, and hence is termed as
uttaravasti.

3

Ashtamgasamgraha states, “ vayu is the
leader of all doshas. 1t is the single causative
agent for all the actions of the body. Because
of its five fold nature it pervades all the organs
and tissues. It is the creator of various external
and spiritual faculties. It is the cause of cre-
ation, preservation, destruction and is also the
cause of diseases that are produced in all three
disease-paths external, middle and internal.”

- AF 9T |

AT R ETAERfer: 11 R 1l

Shrofserg AR |
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FeafyaiReIATeI SRS 1 3 1)

(- tena sadhayet |

gulmanahakhudapleeha-
suddhateesarasoolinah

Jeernajvarapratisyaya
sukranilamalagrahan |

vardhmasmareerajonasan
darunamschanilamayan 1l 3 1)

2

The following diseases are cured by
nirooha.

Gulma, anaha (distention of the stomach),

khuda (vatarakta), pleeha (splenic disorders),

suddhaatisara (atisara without ama), soola
(stomach pain), jeernajvara (the later stage of
fever in which ama state is over and has be-
come old or chronic and in which vata is more),
pratisyaya (rhinitis or excessive and continu-
ous cold), sukragraha (holding. of semen as
discharge is blocked), anilagraha (holding of
flatus), malagraha (holding of faeces), vardhma
(hernia and hydrocoele), asmari (calculi),
rajonasa (absence of menstrual discharge) and
terrible vata diseases.

FARYTARCA AT SFAIEhT 37 FI: |
FTiaERY S, ST gAEE: 1 ¥ |
AT TEIHH IS EEATE R a 8 : |
Y[AUTY: FARR TG oBRIERIT | 4 |-
FE T agAd T A gw T Tifef |

(Anasthapyastvatisnigdhah
kshatorasko bhrisam krisah |
amatisaree vamiman
samsuddho dattanavanah || 4 1|
Svasakasaprasekarso
hidhmadhmanalpavahnayah |
soonapayuh kritaharo )
baddhacchidrodakodaree 1 5 ||
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Kushtee cha madhumehee cha
masansapta cha garbhinee | )

But patients who have with the following
conditions are prohibited from doing kashaya-
vasti. The over-unctuous one, one who is with
chest trauma, who is excessively lean (emaci-
ated), who suffer from amatisara, who have
bouts of vomiting, who have done purgation,
who is in a state of having undertaken nasya.
Those suffering from asthma, cough, excessive
salivation, piles, hiccups, distended stomach,
weak digestive power, swollen anus and rectum
are prohibited. One who has just taken meals,
and those who suffer with three types of udaras
(badhodaram, cchidrodaram and udakodaram),
with kushtha (skin troubles), madhumeha (dia-
betes mellitus) and in pregnancy up to seven
months, kashayavasti is also prohibited.

According to Ashtamgasamgraha, adminis-
tration of nirooha in contraindicated conditions
may cause complications. In the over-unctuous
and in condition of excited doshas, nirooha cause
disorder of the doshas in the stomach and cre-
ates udaras, murccha and svayadhu. In those
who are with lesions of the chest and those who
are extremely lean, the whole body is tormented
by agitation. In those who have undergone
vamana and vireka, the body will burn as the
wound is burned with alkalis. (The trouble that
occurs if vasti is given to one who is not with
an empty stomach is explained later). Snehavastis
slacken the digestive fire immediately and cre-
ate diseases due to kapha. In cases of those who
have taken nasya, because of the excessive open-
ing of upper channels, nirooha causes aberra-
tion to the face and anuvasana leads to exciting
of doshas. In those with continuous vomiting,
spitting, cough and asthma, the vayu thrusts
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nirooha upwards. In piles, the path being
blocked, the vasti does not reach inside and tor-
ments the prana. Because of the oozing nature
of the piles unctuous vasti creates inflation of
the stomach. In udara, the already inflated stom-
ach is further inflated and causes death. In those
suffering from alasaka (stitfness of the bowels),
vishuchika (cholera like diseases) and diarrhoea,
amadosha is increased and serious troubles fol-
low. In disorders as anorexia, slackened diges-
tive fire, swelling of anus, kushtha and meha,
those diseases are aggravated.

FreaTT U e fefaasd: | & i
T: FdTdTdr: -

(asthapya eva chanvasya
viseshadativahnayah 1 6 i

Rookshah kevalavatartah —)

All those to whom nirooha can be admin-
istered are fit for anuvasana also; particularly
those who are with excessive digestive fire, with
dry body, suffering from diseases created by vata
alone.

- AT T F |
ASATCYTATEGAT JTUGERTHAHEYET: 1| o 1|
Freciefrg i ehTEeRmaT: |
i e HeEeEmREdr: || ¢ |l
ey oy Misa=aT Yeel TSuEa |

(- nanuvasyasta eva cha |
ve$ nasthapyastatha
pandukamalamehapeenasah 11 7
Nirannapleehavidbhedi-
gurukoshthakaphodarah |
abhishvandibhrisasthoola
krimikoshthadhyamarutah 11 8 1l
Peete vishe gare§ pachyam
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sleepadee galagandavan 1)

Those who are unfit for asthapana are unfit
to anuvasana also. Besides, those who suffer
from pandu (anaemia), kamala (jaundice),
prameha (diabetes), peenasa (catarrh), and those
who have not taken food, those suffering from
spleenopathy, who are having loose motions, who
are with heaviness in the stomach, ascitis due to
kapha vitiation, those who are suffering from
abhishyantam, those who are lean, those who
are obese, those with worms in the intestine,
those with oorusthamba, those who have in-
gested poison or artificial poison and those who
have apachi, sleepada and galaganda are all
unfit for anuvasana.

In the diseases mentioned above as pandu
and others snehavasti excites the doshas and
causes udara. Snehavasti in empty stomach cre-
ates similar troubles as mentioned in the disor-
derly usage of sneha. In diseases of spleenopathy
it creates blocking and inertia of stomach. In
one who is infested with worms, if the worms
are not removed earlier, due to lack of expul-
sion of doshas, the worms are increased inordi-
nately and the heart is strained by tension and
vomiting is produced. In adhyavata since the
doshas are not properly expelled, the disease is
aggravated. In the cases of apachi, sleepada and
galaganda, the troubles are given in the rel-
evant chapters in uttarasthana.

Samgraha says - The anuvasana employed
in empty stomach goes quickly upwards, because
of its fluidity and power of pervasion to distant
parts. As it does not remain in the seat of vara
(pakvasaya) the conquest of vata is not done.
Since it does not return, the extinction of the
digestive fire is also done. If food is taken before
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anuvasana, its presence in the stomach blocks
the upward course of sneha which retains in
pakvasaya thus heals vara. And with the diges-
tion of food anuvasana is dissipated down. Both
nirooha and vata are quick movers. Their sharp-
ness being augmented by food, comes back
quickly with food or goes up with faeces and
stays in stomach. Then being fermented with
faeces and food destroys the life quickly. So
-food should be taken before anuvasana is done
and nirooha should be done on empty stomach.
In diseases like pandu and others, anuvasana
causes udara. In those suffering from pratisyaya,
it only increases the dosha.

FATEG A5 AT AT | < I
MY=STHTARDE Y5 iesshiq@ |
(tayostu netram hemadi
dhatudarvasthivenujam 11 9 1|
Gopucchakaramacchidram
slakshnarju gulikamukham 1)

For nirooha and anuvasana the netra (the
enema nozzle) is made from metals like gold,
silver, iron, brass, tin, lead, etc., wood like
simsapa (Dalbergia sissoo), bones (bone of el-
ephants) and bamboo. Shape of the nozzle should
be like the tail of a cow, without perforations,
smooth, straight and the tip shaped like a pill
with no sharp end.

The word netra means that which leads
(i) the contents of vasti to the anus.

SENCEER N
HRSATSFATT 9 1] 2o ||
HHY |, qIET gew, Sy 99 |
et ot formmelesr ity = 01 99 1l
TATATERT gHUmEREEa |

(oones bde pancha, poorneSsmin-

nasaptabhyo§ ngulani shat 11 10 ||
Saptame sapta, tanyashtau

dvadase, shodase nava |
“dvadasaiva param vimsad-

veekshya varshantareshu cha 1 11 |l

Vayobalasareerani

pramanamabhivarddhayet | )

For those below one year of age, the length
(of the netra) is to be five angulas*. From one
year up to seven years of age, it is to be six
angulas. In the seventh year, the length is seven
angulas. In twelfth year it is to be eight angulas.
In sixteenth year it is nine angulas. At the age
of twenty and above, it should be twelve angulas.
The length of the nozzle for those who are in
the midst of these stages can be increased slightly
based on age, strength and body build.

TR a6 o RN w1 2R ||

(svangushtena samam moole
sthaulyenagre kanishthaya \l 12 1)

Its basal orifice should be equal (in diam-
eter) to the thickness of thumb of the patient
and the tip equal to the little finger.

T SeISEFIERT degiEuataay |
e 9 9% qors g g aq 1 23 |l
93 A1 FBR F [Fod dehyyss HATq |
(Poornes bde§ ngulamadaya
tadarddharddhapravarddhitam |
tryangulam paramam cchidram
moole§ gre vahate tu yat 1113 1|

Mudgam masham kalayam cha
klinnam karkandhukam kramat | )

At'the age of one year the dimension of the

* one angula = a finger’s (of the patient) breadth
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basal orifice is one angula. The dimension is
increased by half angula yearly, until it reaches
three angulas, which is the maximum measure-
ment at the base. Similarly, the orifice at the top
should be in the size of a greengram (mudga),
blackgram (masha), greenpea (kalaya), soaked
kalaya seed and jujube (karkandhu) seed in the

order of age.

For children of one year to six years of
age, the instrument should have a length of six
angulas, the size of the orifice at the base is one
angula and the hole at tip should be in the size
of a greengram. For children of seven years to
cleven years the length of the instrument is seven
angulas, one and half angula at base and the tip
hole should be in the size of a blackgram. In
children of eleven years to sixteen years the
length is eight angulas, the orifice at base is of
two angulas and the tip hole should be in the
size of a greenpea. In sixteen years to twenty-
one years of age the length is nine angulas, the
orifice at the base is two and a half angulas and
at the tip the orifice should be in the size of a
soaked greenpea. In twenty-one years and above
the length should be twelve angulas, the orifice
is three angulas at base and hole at tip should
be in the size of a jujube seed.

But Arunadatta interprets the word
ardhardhapramana as to mean one fourth, and
suggests increasing the circumference by one
fourth of an angula. According to him the ori-
fice in the first year is of one angula, and this
measurement has to be followed until six years
of age. From seven years up o the age of eleven
years this is to be increased to one and a quarter
of an angula. From twelfth year until the SIX-
teenth year, the measurement is one and a half
angula. In the sixteenth year one and three fourth
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angula. In the seventeenth year, two angulas. In
the eighteenth year two and one fourth angulas.
In the nineteenth year two and a half angulas.
In the twentieth year two and three fourth of
angulas. In the twentyfirst year three angulas.

qeTsgyHTI T Sfedenioiend 1l 2% |l

Featsh fufed, oer TumE ST |

Fifemfgaa T A -

(moolacchidrapramanena prante
ghatitakarnikam 1l 141l

Vartyas$ gre pihitam, moole yathasvam

dvyangulantaram |
karnikadvitayam netre kuryat -)

A karnika (a mushroom like ridge) is to be
constructed near the orifice at the tip, the di-
mension of which is equal to that of the orifice
at the base. And a varthi (roll of thread or a
wick) is to be inserted to orifice of the tip. At
the base, construct two karnikas with two
angulas as the distance between them.

The karnika at the tip is to limit the inser-
tion of netra to the anus. At the base the karnikas
are to help to tie the vasti with the netra.

- A T ASR Y
srefemfawET afer guika g |
FE FfTsgaRraR a1l 28 |
i |Ty G0 JEEETIWS |
FETISTUTE a7 FRGTETSTAT o 11 2 |l

(- tatra cha yojayet 115 li
Ajavimahishadeenam vasti

sumriditam dridham |
kashayaraktam niscchidra

granthigandhasiram tanum 11 16 1l
Grathitam sadhu sootrena

sukhasamsthapyabheshajam |

199




vastyabhave§ nkapadam va
nyasedvaso$ dhava ghanam I 17 11)

In between the two karnikas, attach the
bladder of goat or sheep, or buffalo, which are
made soft, thin and sturdy and made red by
tanning with astringent substances (as hareetaki
- Terminalia chebula). It must be free from per-
forations, knots, bad odours and thread like veins.
The bladder in which the medicated prepara-
tions are poured is then attached and tied well.
In case of non-availability of bladders, the skin
from thighs or legs called amkapadam or thick
clothes can be used.

FEgwTET 9o g JeEt 9O |
IFIIRE: TR ATNIGATEAd: |l 2¢ ||
IYd JSATH FIRRTEIE q |
HTEEANE A, 8 ggar: 9oy 1 2% |l

- (Niroohamatra prathame
prakuncho vatsare param |
prakunchavriddhih pratyabdam
yavatshatprasritastatah 1 18 ||
Prasritam vardhayedoordhvam
' dvadasashtadasasya tu |
asaptateridam manam,
dasaiva prasritah param 1119 1| )

The dose (volume) of liquid for nirooha at
the age of one year is one prakuncha (pala).
Increase the dose by one prakuncha for each
year until it comes to six prasrithas (12 palas
for 12 years). Then with each year the increase
is with one prasritha (two palas) each. At eigh-
teenth year, the dose comes to twelve prasrithas
(24 palas). Until seventy years this is the
measure. After the seventeith year take ten
prasrithas as the dose.

For children up to the age of six months
the dose of nirooha is half pala; until one year
the dose is one prakuncha.

Ty (e qrr arETsgaTEy |
(Yathayatham niroohasya
pado matra$§ nuvasane 1)

In anuvasana the dose can be considered
as one fourth of nirocha.
S ToUTA G: 1| R0 ||
AT oy qeRaTemerq |
3 F@=r = fear we wRmars=er 1) 22 )

(asthapyam snehitam svinnam
suddham labdhabalam punah W 20 ||

Anvasanarham vijnaya
poorvamevanuvasayet |

seete vasante cha diva
ratrau kechittato§ nyada 1l 21 11 )

The person to whom asthapana is to be
administered has to be subjected to snehana and
svedana at first, followed by the purificatory
treatments (emesis and purgation) and when
strength is regained, after ascertaining his fit-
ness, give anuvasana before nirooha. Accord-
ing to some acharyas asthapana is done in the
cold seasons (hemanta, sisira and vasanta) at
day-time and in other seasons (summer, rainy
season and autumn) it is to be done at night.

Do not employ anuvasana at night. This
statement in Ashtangasamgraha (su. chapter 8)
is based on the opinion of Dhanwantaras*.
Because at night the excitement of doshas is
experienced. By the vigour of sneha, distention
of stomach, heaviness and fever will occur.

* Followers of Dhanwantary
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IR aTCTER fed &7 |

srfereReamiid argaT FaTt = 11 R 1l

(Abhyaktasnatamuchitat-

padaheenam hitam laghu |
asnigdharookshamasitam

sanupanam dravadi cha 11 2211 )

At first (before giving vasti) the patient’s
body is to be smeared with oil and given a bath.
Then he is fed with wholesome and light food
leaving one fourth of the stomach free. The food
should not be too unctuous or too dry. Anupana
with proper liquids should follow.

Here Samgraha says, by taking too much
of unctuous food, the sneha creates mada (drunk-
enness) moorcha (swoon) agnisada (slackening
of digestive fire) hrillasa (nausea) and other
troubles. Dry food creates vishtambha (obstruc-
tion) and loss of strength and complexion. One
who has taken only a little liquid diet, one who
has not passed the facces and urine, the food
and sneha covers mutually and creates troubles.

FAGHIT GHL T G |
Tegfey 7 =gy |fer araTEe: 1 31
== gfor gfey ger I qarsa |

(Kritachankramanam mukta-

vinmootram sayane sukhe |
natyucchrite na choccheershe

samvishtam vamaparsvatah 11 23 |
Sankochya dakshinam sakthi

prasarya cha tato§ param | )

After taking the food the patient should walk
a little.Then having attended to defecation and
urination get in the bed comfortably. The bed
should not be too high and the pillows not too
raised. The patient should be lay on his left side
(left Jateral position). Fold the right leg and place
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it over the stretched left leg.
oTer 33 gy femmgE g 11 R
TG TG T, FEIHDFII |
guaet gfer qar Afagafaeime 11 4
A 7 ar o @ped THedq |
arERy o Feftd ag: A & famle o2&

(athasya netram pranayet-
snigdhe snigdhamukham gude 11 24 11
Ucchvasya vastervadane
baddhe hastamakampayan |
prishthavamsam prati tato

natidrutavilambitam 11 25 |l

Nativegam na va mandam

sakrideva prapeedayet |
savasesham cha kurveeta

vayuh seshe hi tishthati 1| 26 1)

The tip of the netra and patient’s anus is
lubricated with ghee. The bag or vasti is filled
with suitable medicine and its facial part is tied
tightly with a thread to the netra. Then enter the
netra in to the anus along the direction of the
vertebral column. The introduction should be
very careful without shivering. The insertion is
not to be done hastily or taking too much time,
too speedily or too slowly. Push the liquid by
squeezing the bag in one steady attempt. Sce
that a little of sneha is left back in the bag to
prevent the entry of vayu.

T QS qIOHT ATed e |
deaTfsoTeay e =

areaer B 1 e
qd: TR Qe qifeles |
HAEATYRATSE T T "Hedq 1l ¢ !
Jerdfufy ey 7 & oy frada |
drs: o Frgs=: Sisfosa-

FRIE 11 R 1
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(Datte roottanadehasya

panina tadayetsphijau |
tatparshnibhyam tatha sayyam

padatascha trirutkshipet 11 27 |l
Tatah prasaritangasya

sopadhanasya parshnike |
ahanyanmushtina$ ngam cha

snehenabhyajya mardayet || 28 |
Vedanartamiti sneho

na hi seeghram nivartate |
Yojyah seeghram nivritte§ nyah

snehoS tishthannakaryakrit 1129 11 )

After the administration of vasti the patient
is to be laid supine, and the physician should
tap on the patient’s buttocks. Then the patient
should tap his buttocks by his own heels. Now,
lift the cot from the foot side, three times. Af-
terwards, he is asked to lie supine, extending
(spreading) arms and legs and then give stroke
on his heels with fist. Now smear the whole
body with oil and massage the painful part. All
these steps are done to prevent the immediate
return of sneha.

If sneha returns quickly, administer another
anuvasana immediately. Because if the sneha is
not retained for the required time, no action takes
place.

I ETTaEE 9Te HSRgY |+

(Deepragnim tvagatasneham

sayahne bhojayellaghu 1)

When the sneha comes out after being re-
tained for the required time, the patient can be
fed (if the digestive fire is well kindled) with
light food in the evening.

frafrepTet: TRy AT W 1 3o |
HENEYET, Ta: BeAaran: |
drediat afedtin: gatae SefEme || 32 1

(nivrittikalah parama-

strayo yamastatah param 1| 30 ||
Ahoratramupeksheta,

paratah phalavartibhih |
teekshnairva vastibhih kuryad-

yatnam snehanivrittaye 1| 31 || )

The maximum time for the return of the
sneha, is three yamas (nine hours). If the sneha
is not coming out don’t do anything for its ex-
pulsion. Wait for a day (same day) and a night.
Next day try to bring back the sneha, by insert-
ing phalavarti [suppository prepared with
madana (Catunaregum spinosa) fruit and
Jjaggery] or with acute vastis also.

The method of preparation and use of
phalavarthi is presented in the context of
arsochikitsa (treatment of piles). Acute or sharp
vastis are prepared with salt, aranala (vinegar),
etc.
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PHARMACOGNOSTICAL STUDIES ON BRAHMI
[BACOPA MONNIERI (LINN.) PENNELL]

Krishnan Nambiar, V.P., Jayanthi, A. and Sabu, T.K.*

Abstract: Bacopa monnieri (Linn.) Pennell is an important raw drug used in large
quantities in various ayurvedic formulations. In this paper pharmacognostic studies
including stomatal index, palisade ratio and vein-islet number are dealt with. Chemi-
cal studies and propagation technology through stem cuttings are also detailed here.

Introduction

Bacopa monnieri belonging to the family
‘Scrophulariaceae’ is known as ‘Thyme leaved
gratiola’ in English; brahmi or jalnim in Hindi;
brahmi or nirbrahmi in Malayalam and brahmi
or sarasvati in Sanskrit. It is used in more than
22 ayurvedic formulations like Sarasvatarishtam,
Chandanadi tailam, Brahmi tailam, Mahatikta
kashayam, Patoladi ghritham, Abhrabhasmam,
Brahmeedrakshadi kashayam, etc (S.R. lyer,
1983). In all these preparations, the plant as a
whole is made use of. The plant is distributed
throughout India in wet places up to 1200m
particularly in certain places in the state. In
Kerala it is naturally seen growing in Veli and
Kovalam of Thiruvananthapuram district, Ochira
and Sasthamkotta of Kollam district, Ranni of
Pathanamthitta district, Thannirmukkam of
Alappuzha district, Vaikam of Kottayam district,
Chinnar of Idukki district, Pattikkad of Thrissur
district, Mully and Anakkatty of Palakkad dis-
trict, Nilambur of Malappuram district and
Kumbala of Kasargode district (Fig.I).

The plant is astringent, bitter, sweet, cool-
ing, purgative, intellect promoting and is useful
in vitiated conditions of vata and kapha, epi-
lepsy, insanity, neuralgia (Warrier et al, 1993;
Narayana Aiyer & Kolammal, 1964; Kurup et
al, 1979), tumours, makes the voice clear
(Narayana Aiyer & Kolammal, 1964; Kurup et
al, 1979) and promotes sleep (WHO, 1990;
Kurup et al, 1979). It is digestive and useful in
splenomegaly, skin diseases, fever, dyspnoea
(Warrier et al, 1993; Narayana Aiyer &
Kolammal, 1964) and cures convulsions (Warrier
et al, 1993; WHO, 1990). It is anodyne, carmi-
native, anti-inflammatory, depurative, diuretic,
emmenagogue, sudorific, febrifuge and tonic and
is used in biliousness, inflammations, amentia,
ulcer, dyspepsia, flatulence, constipation, asthma,
leucoderma, erysipelas, syphilis, hoarseness,
strangury, elephantiasis, dysmenorrhoea, steril-
ity and general debility (Warrier et al, 1993). It

cures diabetes, small pox, boils on the body,

cough, pruritus, arthritis, anorexia and emacia-
tion. It dispels poisonous affections and impu-
rity of blood (Narayana Aiyer & Kolammal,

*IDRC Project, Arya Vaidya Sala, Kottakkal 676 503.
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Fig.I.  Bacopa monnicri(linn.) Pennell - Location Map

Districts
1. Thiruvananthapuram
2, Kollam
3. Pathanamthitta
4, Alappuzha
5. Kottayam
6. Idukki
7. Ernakulam
8. Trissur
9. Palakkad
10. Malappuram
. Kozhikode
12. Wayanad
13. Kannur
14, Kasargode
Localities
Ana.  Anakkatty
Chi.  Chinnar
Kov. Kovalam
Kum. Kumbala
Mul.  Mully
Nil. Nilambur
Och. Ochira
Pat.  Pattikkad
Ran. Ranni
Sas.  Sasthamkotta
Tha.  Thannirmukkam
Vai.  Vaikkam
Vel.  Veli
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Scales
139,00,000 (icm = Skm)

Forest types

Wet evergreen
Semi evergreen
Moist deciduous
Dry deciduous

Plane

ARYAVAIDYAN



1993). Oil prepared from fresh juice for exter-
nal application for blackening the hair and to
cool the brain (Kurup et al, 1979). It is also
used as an antioxidant (Tripathi et al, 1995).

The drug is used for enhancing the power
of speech, arresting process of aging and over-
coming conditions of stress (Sarin,Y.K. 1996).

Morphological description

A succulent much spreading prostrate or
creeping glabrous annual herb with numerous
ascending upright branches and adventitious
roots at almost every nodes; stems and branches
yellowish green, dark green or pink with inter-
nodes of varying length; leaves simple, oppo-
site, decussate, almost sessile, spathulate, entire,
fleshy, obscurely veined and dotted with minute
spots; flowers pale blue or whitish, axillary,
solitary on long slender pedicels of varying
lengths, usually longer than the leaves; calyx
with two lateral adnate bracteoles, glabrous,
deeply 5-partite, with three outer unequal ones
and two inner linear ones; corolla gamopeta-
lous, pale blue or whitish, about twice as long
as the calyx, five lobed, slightly two lipped, the
upper two emarginate or two lobed and the lower
three lobed; stamens four, didynamous, included,
filaments epipetalous, free; anthers two celled;
ovary bicarpellary syncarpous, two chambered
with many ovules in each cell on swollen
placenta; style concave, dialated towards the
top and ending in a two lobed stigma. Fruits
ovoid, acute, 2-celled, 2-valved capsules, tipped
with style base; seeds minute and numerous

- (Fig.I&II).
Materials and methods

Plant materials for macro and microscopic
observations were collected from different parts
of Kerala and fixed in F.A.A. Seeds were
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collected for propagation studies. For anatomi-
cal works stained hand sections and macerated
materials were examined under compound mi-
croscope. Vein-islet number, stomatal index and
palisade ratio were found out using samples
treated in 5% KOH solution. For determining
stomatal index, ten epidermal pealing from both
surfaces of a fresh leaf were taken and ten
countings were recorded from ten different ar-
eas of each piece (ie. number of stomata as well
as epidermal cells per 1 sq.mm area). Stomatal
index value is then calculated by using the
formula E%"s' x 100 where E and S stand for the
number of epidermal cells and number of sto-
mata of unit area respectively (Salisbery, 1928).
The values are represented graphically. Palisade
ratio was determined by using 5 fresh leaves.
From each of these four pieces (ie. one from
base, one from apex, one from margin and one
from centre) were selected. After clearing, wash-
ing and staining they were mounted in glycer-
ine. From these 100 readings were recorded,
taking 5 counts from each piece. Average of
these is the palisade ratio. The values are repre-
sented graphically. The report that number of
palisade cells per unit area increases successively
from base to apex with the ratio always remain-
ing constant (Zorning & Weiss, 1925) holds true
in this species also. The vein-islet number is
calculated by counting the minute areas of pho-
tosynthetic tissue encircled by the ultimate divi-
sion of the conducting strands per 1 sq.mm of
cleared leaf samples taken from 5 different
leaves. The values are represented graphically.
All these numerical values may be considered
as a diagnostic constant and will help for iden-
tifying the plant species.

Floral vasculature

The bracteole is linear and is supplied by a
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Fig. Il a & b Bacopa monnieri (Linn.) Pennell a) Habit b) Single flower
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Fig. III. a-i Bacopa monnieri (Linn.) Pennell a) Bracteole b - e) Sepals f) Corolla with stamen
g) Gynoecium h) Ovary C.S. i) Flower L.S.
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solitary median ‘vascular strand. Of the three
outer lobes of the calyx, the median one is larger
having seven vascular strands. Of these, the
median three are stouter and unbranched up to
near about the tip. The lateral ones repeatedly
branches and forms a network. Of the two other
sepals which are slightly smaller, the general
pattern of vascular supply is the same except
the absence of network formation on one side in
one sepal. A single unbranched vascular strand
traverses from base to top in the other two lin-
ear sepals (Fig.IV a-c).

Three conspicuous vascular strands of each
corolla lobe give rise to branches at the region
of the union of the lobes, but the branches do
not get interconnected. Each epipetalous sta-
men is supplied with a distinct unbranched vas-
cular strand (Fig.IVf).

The pistil is supplied with two short and
stout vascular bundles which give rise to two
branches each at the base of the ovary. The
outer branch traverses through the ovary wall

and abruptly ends at the base of the style after
- giving rise to a lateral branch. While the inner
one straightaway supplies the style and stigma
without producing any branches (Fig.IVg).

Anatomy

Stem
In transverse section the stem reveals the
following:-
1) The section is circular in outline.
2) The epidermis is uniseriate consisting of

cubular cells.

3) Cortex is well developed and consist of
20-22 layers of parenchymatous cells with large
intercellular spaces.

208

4) The endodermis is single layered and its
cells contain plenty of starch grains.

5) The endodermis is followed by 1-2 layered
pericycle.

6) Xylem and phloem are arranged collater-
ally with rather indistinct cambium in between,
probably consisting of one to two layers only.

7) A well developed parenchymatous pith hav-
ing plenty of intercellular spaces (Fig.V).

Root

In cross section the root is circular in out-
line encircled by a uniseriate epidermis devoid
of cuticle. The outer and inner cortex consists
of two to three layers of parenchyma. They are
connected by uniseriate trabeculae of paren-
chyma with air chambers in between. The in-
nermost layer of the cortex is the endodermis
whose cells are provided with casparian thick-
enings on their radial walls. Interior to the en-
dodermis is a single layered pericycle. The root
is protostelic with 6-7 protoxylem groups alter-
nated by radially arranged phloem patches
(Fig.VD).

Leaf

In transverse section the leaf shows com-
mon dicotyledonous characters. The epidermis
is uniseriate overlined by a thin layer of cuticle.
Sunken, spherical, multi-cellular, sessile glan-
dular trichomes filled with yellowish green con-
tents and surrounded by radiating rows of eight
cells are seen in the epidermis. Stomata of the
Ranunculaceous type are present on surfaces of
both the epidermis, though more are seen on the
lower epidermis. The palisade tissue consists of
two layers of columnar cells compactly arranged.
The spongy tissue consists of oval or spherical
cells with plenty of intercellular spaces. There
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is a central solitary midrib vascular bundle de-
void of any strengthening girdles. The bundle is
broad c-shaped with poorly developed vascular
elements, xylem facing the adaxial surface and
phloem the abaxial surface (Fig.VII).

The numerical values like vein-islet num-
ber, palisade ratio and stomatal index are sig-
nificantly diagnostic features of this species. The
stomatal index of upper epidermis is 4.71 and
lower epidermis is 11.84, the palisade ratio is
1.38 and the vein-islet number is 4.2 (Fig.VII
a&b-X & Table I a&b-III).

Propagation

Stem cuttings are used for propagation. For
hardy varieties, occasional watering only is
needed. For varieties usually grown in marshy
areas and wet fields flooding the area with wa-
ter is essential. 15 cm. long cuttings can be di-
rectly planted in the well-prepared fields at an
espacement of 5 cm. The field should be satu-
rated with water throughout. Within a week new
roots arise at the nodes. Within a month the
plants become well established and the entire
field is thus covered over by their thick growth.
Manuring with cow-dung powder should be done
bimonthly. Weeding should be conducted once
in two months. If there is oily appearance over
the water surface, lime powder should be
applied in the field. The plant can be easily
grown in drums containing water, kept in the
sun. Every alternate day the water level has to
be maintained. Harvesting can be done every
two months. This is an economically viable
species which produce yield thrice a year.

Chemical studies
Review

The herb contains the alkaloids brahmine,
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herpestine (C,,H,[N,O,, mp. 116-19°), and a
mixture of three bases. In therapeutic uses,
brahmine resembles strychnine. The herb also
contains the saponins, monnierin (C.H,,0,,.
3H,0, mp. 262-63°); hersaponin [mp. 232-34°
(decomp)], bacoside A (C,H, O, .4H,0, mp.
250°) and bacosid B [C, H,0,.5H,0, mp. 203°
(decom)]. Monterin on hydrolysis gave glucose,
arabinos and an aglycore (C, H,O,,, mp. 235-
37°) whereas bacosides A&B gave glucose, ara-
binose and bacogenius A, A,, A, & A
bacogenius A & A, are epimers, & A, is an
ebelin-ractone. Other constituents present in the
plant are D-mannitol, betulic acid, B-sitosterol,
stigmasterol & its esters, heptacosane, octa-
cosane, nonacosane, triacontane, heutriacontane,
dotriacontane, nicotine, 3 formyl-4-hydroxy-2H-
pepain (C.H.O,), luteolin & its 7-glucoside. The
presence of o—alanine, aspartic acid, glutamic
acid and sorine is also reported. Analysis of the
leaves and stalks gave moisture, 88.4; protein,
2.1; fat, 0.6; carbohydrates, 5.9; crude fibre, 1.05;
ash, 1.9g/100g; calcium, 202.0; phosphorous,
16.0; iron, 7.8; ascorbic acid, 63.0; nicotinic acid,
0.3 mg/100g & energy, 38 cal/100g. The leaves
contain a sterol (C,;H,O. H,0, mp. 76°) (Wealth
of India, 1988).

The major chemical constituents of Bacopa
are tetracyclic triterpenoid saponins, bacosides*”
A&B (crystalline mixture of several saponins).
Bacoside A is about 2.5-3.0%. Other constitu-
ents include saponins viz., bacosides®” A, &
A,, hersaponin®, betulic acid’, monnierin'’,
alkaloids'' viz., herpestine and brahmine; fla-
vonoids'?"? viz., luteolin-7-glucoside, glucoronyl-
7-apigenin and glucoronyl-7-luteolin and
common phytosterols' (Sukhdev et al, 1998).

Based on bacoside A content morphotypes
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V.3

Fig. IV. a- g Bacopa monnieri (Linn.) Pennell a) Bracteole b - e) Sepals f) Petal with stamen
g) Gynoecium

O.Ovary Ov.Ovule P.Petal St. Stamen Sti. Stigma Sty. Style T. Thalamus
V.S. Vascular supply
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Fig. VI. a & b Bacopa monnieri (Linn.) Pennell a) T.S. of root - diagrammatic b) A portion of
root - enlarged

A.C. Air chamber End. Endodermis Epi. Epidermis

Hy. Hypodermis O.G. Oil globule
Per. Pericycle Ph. Phloem Tr. Trabeculae Xy. Xylem
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Fig. VIL. a-d Bacopa monnieri (Linn.) Pennell a) T.S. of leaf - diagrammatic b) T.S. of midrib of
leaf - cellular ¢) Detailed T.S. of lamina d) Lower epidermis
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Fig. VIIl-a. Bacopa monnieri (Linn.) Pennell - Stomatal index - Upper Epidermis

X - Axis : lem = 1 sample
T Y - Axis : lcm = | stomatal index

INDEX

STOMATAL

10 SAMPLES FROM SINGLE LEAF
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Fig. VIIIb. Bacopa monnieri (Linn.) Pennell - Stomatal index - Lower Epidermis

X - Axis : lcm = | sample
Y - Axis : lcm = 1 stomatal index

INDEX

STOMATAL

10 SAMPLES FROM SINGLE LEAF
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of Bacopa monnieri have been worked out
(Rajesh & Sangwan, 1997).

Result and discussion

In order to satisfy the requirement of this
raw drug in large quantities mass scale cultiva-
tion has to be under taken. There is a particular
variety of this species available in Palghat dis-
trict, which can grow well even in partially dry
land. This variety has erect stems 60-90 cm long.
They can be harvested by sickle and are free
from mud.
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ANTIMICROBIAL ACTIVITY OF LYGODIUM FLEXUOSUM SW.

Padhi, M.M., Das, B., Srikanth, N.*, Chopra, K.K.** and Mishra, P.R.***

Abstract: Lygodium flexuosum Sw. possesses strong anti-microbial activity against

a number of microbes which may be the cause for its action-against infective diseases

and skin diseases.

Introduction

Lvgodium flexuosum Sw. is an annual fern
growing in forests, hilly areas, roadsides and
rural surroundings. The plant has been described
as an expectorant and its root, especially boiled
with mustard oil is considered effective remedy
for the treatment of eczema and wounds (Kirtikar
and Basu, 1935); thus reflecting its activity
against microbes which are likely cause of dis-
cases. The paste of its fresh leaves is used by
certain traditional practitioners and tribals of
western Orissa. It is also reported to be effec-
tive in the treatment of eczema (Padhi and Dash,
1993). Its simulation with the nomenclature.

rudrajata is controversial.

On the other hand, among several varieties
of eczema; infective dermatitis or microbial der-
matitis has been considered to be due to an
infective focus produced by bacterial products
(Harisson, 1983) and it has also been established

that microbes like streptococci, staphylococci,

pathogenic fungi, yeasts, etc. are capable of
producing eczematous reaction (Skripkin. 1985).
Further, eczema which commences with non-
infective status can also acquire secondary in-
fection, especially in persons living in unhygienic
conditions and is aggravated due to it. So cul-
ture for bacteria, fungus, yeasts, etc. from
scrapings of dry eczema and exudates of wet
eczema has been considered as one of the im-
portant investigations in cases of eczema (Behl,
1990, Davidson, 1997). As such during the
course of a clinical study, it was intended to
simultaneously conduct an in-vitro study of the
anti-microbial effect of the two formulations
prepared with this plant.

Materials and methods
Preparation of the drug

The oil meant for topical use in clinical study
was prepared using the root of the plant and

mustard oil as per principles laid down in
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**% Reader, Orissa University of Agriculture and Technology, Bhubaneswar.
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ayurvedic classics. The second formulation was
the alcoholic extract of air-dried fresh leaves of
the plant.

Culture and sensitivity study
Method of collection of the sample

Some tubes were sterilised with absorbent
cotton attached to a small stick which remains
hanging from non-absorbent cotton sealing the
tube for collection of exudates in wet eczema.
Some tubes were sterilised with non-absorbent
cotton sealing the tubes for collection of skin
scrapings from dry eczema. The sterilisation was
made by keeping these tubes in hot-air oven at
a temperature of 170°C for 70 minutes. Each
sample was collected in duplicate with all asep-
tic measures to avoid contamination. The same
was transported to the laboratory in thermo-flask
with ice.

Culture and identification

Each sample was inoculated in primary iso-
lation media and for bacterial isolation and iden-
tification, nutrient broth, nutrient agar, blood agar
were used. For fungal isolation Saboraud’s agar
of pH. 5.8 was used. The skin scrapings were
kept in dried condition for nearly 7 days to check
bacterial contamination. Then each sample by
using nichrome loop were inoculated into dupli-
cate Saboraud’s agar slants and onc tube was
kept at room temperature whereas the other was
incubated at 37°C and observed daily for any
growth for 7 days prior to declaring it negative.

For the identification of bacteria and fun-
gus the media used for this investigation were
nutrient broth, nutrient agar, blood agar, Mac
Conkey’s agar, brilliant green agar, peptone

ARYAVAIDYAN

watcr, selenite cysteine broth, triple-sugar-iron-
agar, simmon citrate agar, Saboraud’s agar and
for biochemical tests MR, VP, nitrate, malanate
and different sugars used for differentiation were
lactose, sucrose, raffinose and glucose.

The microbes isolated and identified were
Pseudomonas aeruginosa, Staphylococcus
aureus, Streptococcus spp., Corynebacterium
pyogenes, Klebsiella aeruginosa, micrococcus.
diptheroids, Candida albicans and Aspergillus
niger.

Testing the efficacy

The prepared oil was coded as | and the
alcoholic extract was coded as 2 and both these
were tested by wet filter paper method and agar
cup-plate method as described by Mechant and
Packer (1983).

Results

The observation on the effect of the drugs
by wet filter paper method revealed that the
growth of Pseudomonas aeruginosa was arrested
after 24 hours in both the groups while none of
them exhibited any effect on streptococcus. sta-
phylococcus as well as mixed fungi.

In agar cup-plate method, it was evident
that extract of leaves inhibited growth of all the
bacteria isolated and to a lesser extent of fungi.
The inhibition zone was greater against Staphy-
lococcus aureus as shown by the extract of
leaves. While a comparative study was made by
putting 2 drops of extract and phenol in differ-
ent percentage (10%, 5%, 2.5%, 1.25% and
0.625%); the inhibition zone shown by the ex-
tract of leaves was comparable with phenolic
co-efficient between 5% to 10%.
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Discussion

In order to assess possible bactericidal or
fungicidal action of the plant Lygodium
flexuosum, an in-vitro study was conducted by
testing alcoholic extract of air-dried fresh leaves
and oil boiled with its root as per ayurvedic
~wthod against various bacteria, fungi and yeasts.
I'hough some variations were marked in various
methods of testing the drug, it was evident that
the plant has got definite action against a num-
ber of microbes which play a major role in in-
fection of eczematous wound in