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INTRODUCTION ¢

Bronchial asthio is ono of tho oldest knoum
disoasos, vhich has got a history oo old as humon
civilisation. In old Ayurvodic tosts (2500 B.C.) this
discase hos boon doseribod. It also finds montion in
the ancient Chinoso nodical books, belicved to beo
written around 5000 B.C. It is o widospread malody
affocting peoplo from all walke of lifo and is soon
in almoot all parts of the uurldQ

The word "Asthoo' wos dorived from tho Greek
word oeaning Ydifficulty in broothing', and this tomn
was used loosoly fax'gantuties. to describe all types
of shortnoss of breath. Thic creoted a lot of confusion
until tho first half of this contury. But in lost
throe docoados, systenatic sttonpts hod been made o
distinguish asthua from other alrvay obstruction discases
1ite omphysena, bronchitis, cte. by constructing a
woxking definition of thoe disessa, ond its ciinical
features. This facilitatod a choleo of on appropriate
drug therapy to comboat tho agthmatic attack, efficiontly.

At prosent a numbor of drugs aro at disposal
of tho cliniclan, ¢ither as proventive agents, or usoful
in symptomatic treatment (when on asthmatic attack is



nn.ihovway), but not a single of thop is ideal as on
antiosthmatic agent. An idonl antiasthmatic drug is
ono with a long bronchodilator action, inhibiting
the mediator relcase coused by iomune mechanism or
othexrvise and causing tho dosensitizotion of the
paticnt against tho specific allergen/es The warious
mechanisns which are involved in tho genosis of asthma,
in different individualo or poossibly in tho same
individual makos 1t vory difficult to find a panocoua.
Hence, a single drug may not givo comploto relief and
rultiedrug therapy has to be continued.

1t wos ecatinmatod that almoot 107 of the world
population suffers or is 1ikely to suffor from epipodos
of dyspnoca during its lsfﬁaﬁimn'(Patn, 1973} The
magnitude of the problen omphasises thoe need for nowor
and bottor deugs to combot this condition, 1In this
direction attempts vore mode in tho laboratoxies, cither
from roalm of synthotic chomligtey or from the natural
plant gource,

The drugs used in prosent asthoa therapy can
be ¢lassified in four groups according %o thoir mochanism

of action,

1+ Sympathonimetic anines,
2. Xanthine derivatives,



3) Corticostoroids,
4) Sodium chrompglycato and similar compounds.

To deyelop a now antlasthmatic agent, one way
is to modify those known nuclel. The spucific botaele
recoptor stimulant drugs like salbutamol, terbutaline
are thus the modifications of tho isoprenaline nuclous.
viith this approach, though the polency of the drug can
be increased, the mode of sction cannot be changod
dramaticaliy.

The othar approach is ¢ aazﬁan\emp1r1¢§1&y,
different unknowun nucicl. This procodure ig longthy and
exponsive which may not yield any boenefit at the end of
the whole study ond thus involvos some risk.

Alternatively, exploitation of plant saurce
may be done to dovelop now antiasthnatic agents. Uhile
seleeting such plants as potentlal drugs, a bias may be
given to the plants ghich are nentioned in Ayurvedie
and other folklore modicines. A numbor of such plants
and their extracts ere described in Ayurveda either
alone or in combination with othor plants, %o bo cffoecte
ive as antiaathnatic drugs. If those plants are subjected
to simultencous phytoch&m&éal and pharmacological
investigations; a pure sctive compound may come forth,



which has got a differont nucleus than that of the
ostablished drugs ond also o diffexent mechaniem of

- action. This compound may not be cguipotent or more
potent than the presont drugs, but by modifying the

now nuclel a more specific and potent drug can bo
developed. One good oxamplo of such isolation is
vasicinone. The plant *Adhateds vasakp® has boen
mentioned in Ayurveda for tho treataont of various
bronchial discases (Nadkarni, 1976). Anin and Mohta
{1959) reported an alkaloid vasicinono with broncho=
dilator activity from this plant. Vasicinono is the
oxidative product of anothor alkaloid vasicine which is
also present in tho plant. But this alkalold possessoes
an exactly opposite action ~ bronchoconstriction and
both these alkaloids are prescont in the unknown propozrt
ions in the extracts used in Ayurveds (Bhide ot al.,
1974; 1976). Hence, vasicinone alonc will be preferablce
than the extracts which moy contain unknown quantities
of the two opposite acting slkaloido.

Disodium cromoglycate, which was develeped by
by Cox ot al. (1970} from activo noloty Khollin {Anmi
visnaga) 1a‘anotha: example of oxploitation of plant
S0Urce.



The plant Butea mgnospogma, which has boon
described in Ayurveds to B0 of valuo in cough, cold
and cattarzh (Madkarni, 1976), was selected with tho
ain to oxploit thoe plant kingdom as potential anti-
asthoatic agent sourco, ingtoad of screoning synthetic
compounds. In the prolininary study methanolic extract
of the bark showed a bronchodilator activity, This
extract was used for further invootigations. Partial
purification of this extract was donc to Lsolote an active
fraction and phasmacological studics of this fraction
were carsied out with spocial rofercnco to its antie
asthmatic and/or antiallergic activity and its modo of
action.

ELAN OF HOBK ¢

- The work is prosonted in five ports &

1 Introduction and Plon of tlork.

Literature Roview.

Ghapterel : Asthma Roviow i

1. Dofinition and Classification
of Asthmn.

2« Pathophysiology of Asthma.
3+ Ionunological Aspocts of Asthma.



Chaptere2 : Treatmont of Asthma :

1. Roview of Prosent Trocatoent
for Asthma.

2. Reviow of Plant Products as
Antiasthnaties.

Chaptor~3 : Reviow of Plant Butcs monosporma.

Hatorial and Methods :
Chapter~{ & Phytochemistry :
1« Haterial.
2. Nothods.

Chaptor=2 2 Pharmacology :
t+ Hatorial.
2. liethods:
a) in yitro.
b) in viye .

Paxt » 1V ¢ Results :
Chapter-1 : Phytochemistiry.

. Chaptesw2 s Pharmacology :
a) ip vitre
b) in vivo

Part = V ¢ ﬂ-iscnsaion and Conclusion,
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Chaptor - 1

STHIA REVIED 3

1. Dofinition and Classification of Asthaoa ¢

Bronchial asthna is a clinical state of
heightoned roactivity of the tracheobronchial tree to
numerous stimulii, Ihe airﬁ@y obstruetion cauged in
the disorder is obsorved as opigodos of dyspnoca, thooze
ing and cough with or without production af tenacious
sputum. Bronchospasn, dronchial wall oodoma, NyPorsOCIGe
tion of mucus glonds and collapse of snall bronehiolos
are the root causes of these symploms, The asthmatic
attacks may be paroxysnal or continuous, the sevority
of which may range from ailld to life threoatoning asphye
ristion - étatua.asthmatleusa Howaver, these asthnatic
attacks are revorsible cithoxr spontancously or through
treatriont (Woiss, 1973). ’

it is wary'difficult to provide o satisfactoxy
definition, inspite of o lot of work done to understand
what asthma $£s. Tho superficial sim&laritiés;af agthma
with othor bronchlel discases like cophysema and chronic
bronchitis, makes it iopossible to construct a univorsally
acceptable definition, A convention of a study group
was hoeld under the auspices of tho CIBA Foundation, in



1971, to idontify and define asthma. It was agroed

in tho convention that asthms in itself is not a disease
but symptoms of a diseasc {Scadding, ié?t), The aroup
reforred the dofinition of acthma proposcd. by the

*CIBA Foundation Guost Symposium® (1958) as *a condition
of subjects with widespread narrowing of the bronchial
airvays, which changes its scverity over shoxt periods

af tine either spontancously or under treatmont and is
not due to the cexdlovascular discascs's In the
concluding remorke of the convention Flotcher ot al. (1971)
stated that this dofinition is not fully acceptable as

it does not toke into conpidoration tho known typos of
asthma nor does it clearly montion tho causes of asthna,
and it is not possible, on the prosent information avail-
able to define asthma. Howevor, tho above definition

has beoen accepted as the working definiitan. as it
ombracos a8il typos of tho conditions and stresses that
the cause of the dissase lies in the respiratory systonm
only.

fiany othor workors in the ficld also have
attemptod to define asthme (Voughan gt al., 1972;
Shexman, 1959; Howell, 19733 Spoctor, 1979). . All those
definitions are morc or lcss similar to the above
dofinition and cannot be accépted unaninmously as Ccome
plete definitions, but they also con be trecated as

by
working Zbdizians.



In its clossicel forms asthoa oay bo
categorised in two groups, accoxding to tho charactore
istic features fbaﬁé\xn clinical situations. Though
thic classification o Dy no moans ontiroly satisfactory -
it has boen proved advantogoous in selecting the proper
 therapys The two iaportant types are -« 1) Extrinsic
asthma, and 2) Intrinsic ssthma,

Extrinsic agthma {Allergic, atopic asthoa) 4s
charactorised by atiackss of asthna provoked by allergons,
giving flore and whoal typo hyporsensitivity and nost
of the timos is medintod By reaginic I¢E {Imounoglebulin
E} type antibody. 1% usually affogts children and
adults below 25«30 yeaorse. On oxposure to the specific
allergen/n the patient shows characteristic bronchospasm
paroxysmally with whoeging, dyspnoca and other rospiratory
distrossos. The gttacks are suddon with brief durations
and nost of Lthe symptons dicappear between the poriods
of such attacks. The pationts often have a history of
other sllexrgic manifestations as hay fever, eczema, ofcs
and have a family history of such atopys. The troatoont
usually produces a favourablo rosponso, but recurrance
say be obsexyved in adult 1ife in a nunber of patients.
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usually secn poreninlly and dovelops in adult aftor
about tho age of 3%. It is rocognicable against the
extrinsic asthma as allozgic factors hardly play any
apparont role in ctiology of this type aond infacfivu
agents may be congsidored as tho responsible factorg.
Hence, this is also known as idiopathic or infective
asthma., Howover, an occasional history of atopy iz also
soen., Tho treatnment nay not zoliove the symptoms
completely and the condition may bocone chronic with
developnent of cough and production of gputum in the
intervals betwwon acute attacks,

The episodes of both types of asthma are
indistinguishable, oxcopt tho sputun production but
cough is sovere in intrinsic type and to differentiate
the corrcect type of asthna, & &ompiate history of
patient {1ike age, presence of infoction in tracheo-
bronchial treo, skin tosts, otc.) must be available

#iscellancous typos ¢ In addition to those two

types, some casogs of asthna duv to reaction between
allergens and nonrcaginic ontibodies in nonatopic
subjects arc secen and these are called as Textrinsic
nonatopic asthma®. Some times a coxbination of allorgic

and infective asthma nay aloco be seon in some pationts
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called as *Mixed type asthna®. *Status Asthmaticus®
is another subtype, which is a medical emorgoncy, with
wheezing, dyspnoca and othor rospirstery distresscs
symptons that are rofractory to the usual thorapy.
This alév may prove fatal 1f not treatod promptly and
adeguatoly, |

2. Pathophysiology of Asthna

Innervation of Trachcobronchial Txeo :

The trachea, bronchi and lungs are innexvatoed
by autonomic norvous sysiom {autonomic afforents, porae
sympathotic effercnts, ond symyéthat&c<afféxent.patﬁmaya)
through vagus nhorves, puinonary plexus and théraaig
gangiias. The bronchisl smooth muscle tone (which is
aainly responsible for narrowing of asiruvaye), is
mpintained by vagal {cholinorgic) and sympathotic

{adronergic) inncrvations.

The nornal alr broathed contains three million
foraign particlos por cuble feet, 1ike dust, pollen,
microorganisns, ctcs ranging in size from 0.1 um o
1/2 on. Depending upon their size tho particlos reach
at difforent sites in tho alrwayss A number of physio-
logical and snatomical protoctive mechanlsms are prosont,
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1ike the mucous secrotion, ciliary movoment, phago-
cytosis, lymphatic draoinago and tho icmunological
mechenisng to elisinate thoso harmful particles. In
normal system thosoe mochanisns 4o not iapalr the norsal
rospiratory function and ensure that air reaching to

the alveoli is worn, molst and free of foroign particles.
But in asthmatic subjocts these mochanisms are exaw-
gerrated to give a responsc which may itself causo
untoward effects like dyepnoea, hyporsecrotion, mucosal
codoma, otce |

Pathophysiological changes in an Acthmatic Attack :

Pathological changes t The gross histopatholo=

gical changes in the trachecbronchial tree during attaclks
or after death due to asthma are samo regardless the
causo of attack. These changos can bo broadly stated
ag ¢t

| 1) Hypertrophy of snooth muscle with increase
in size and numbor of susclas.

2) Intense infiltration of tho oedamatous intore
gstitinl tisguos with cosinophills.

3) Hyportrophy of cucus glands and goblet cells.

S/

4) Thichened and hyalinised basement membranc.



5) shedding of opitholium causing interruption
of continuous lining. |

; 6) Roduction in bronchial lumon by eosino-
phils, epitholial cells, scerctions and dobris.

The net xosult of those pathologlcel changes
is overdistension of lungs with rogional parenchymal
zones of hyperinflation alternating with arcas of
atelcctasic caused by thick, tonacious, intraluminol
mucous plugs in bronchi and bronchioles. Reduction in
luminar diametor 45 also geen duc to smooth suscle
contraction. These changas aro geen dopending upon
the severlty of attacks and are usually roversiblo,
The aicost normal foatures of the lungs are restored as
the attack subsides.

Ehysiological changes s The characteristic
physiological changes during an asthoatic attack aro t-

1) The segnentsl and smailat bronchi arc
constricted {tending to complote closurxe) causing a
roeduction in vital capacity (VC) and dyspnoca. Even
8 mild attack couses a roduction in VC.

2) Increase in transpulmonary pressure {to
countoract constriction), ond distonding pressure of
bronchi, Hence the pationt breaths at total lung
capacity (TLC). | |

13
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3) Brenchi, though gssume thoir normonl sizo,
‘they are move suscoptiblo to collapse at expiration
than in normal subjocts.

4) Broathing ouch noarer to total lung capacity
is the principle couse of corly motebolic and circue
 1at¢i$‘¢hang&$ as incroased oxygen consumption, incroased
cardiac output and pulmonary hypersecrotion.

9) Tho changes are difforent in difforent parts
of the lungs which may causo undorventilation of certain
araaé, cousing docreoase in arterial oxygen tenw&on,{?oa).
Usually, the arterial carbon dioxide tension {Pco,)
remaing unaltered by a nainteined total ventilation.

Helmont in 17th contury prophotically gucssed
the presence of a 'poysont, os the couse of the discase,
in his definition of asthna. Accoxding to Donald (1971),
this poison was nothing but the allorgons invelwved.
Cooke and Vender Veer {1916) aftor studying 621 asthmatic
patients, dosgribed the human protoin sensitisation due
to oxposure to animals, pollons, ete., 48 of which
showed a familial history. #Atopy (in Greek unusual or
strange) was the word suggested by Coca and Cooke (1923)
for such & condition. Coca and Grove (1925) described
spocifically reacting substances in the sorum of atopic
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individuals and called then atopic recagin. The roaginic
antibody was called as Iomunoglobulin E (IghE) first

by Ishizaka gt al. (1906) following its identificotion
and characterization., This was supported by Johanoson

gt al. (1968) ond Uorld Health Orpanization Heport (1968).
The identification of IgE protoin a5 a carrier of
reaginic activity providod several approaches to the
ﬁtuéy‘ﬁf reaginic hyperscnsitivity.

In a normal subjoct, expasad to & foreiogn
matter, differont immumnoclegically nonspecific (as phy-
sical barriers, wmucous, choomical, etc.) and specific
protoctive mechanisns are stimulated. Immunologicolly
specific mechanigns involve secretion of immunogiobuling
from mucosa to act against foreign antigens. The
speclific immunoglobulins {antibodies) like IgE, IgG, g4,
IgA and IgD are produced to spocific antigens {alleorgens)
depending upon site of penetration of antigen, Theso
antibodies form cooplox with antigon and this complox
is e¢liminated by phagocytesis, destruction, etc.

But gome times this normal response 6 oxoe
ggerated which gives rise to o sccondory rosponse due
to vhich abnormality in normal functioning is scon.
Four guch types of repgetions are rocognised in can and
are clacsified 25 Type I, II, 111 and IV reoctions.
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These reactions cauce difforent discases. Those are
sumnarised in Table-1 {lielss, 1975).

The 1gE antibody is rosponsible for the
iomodiate hypersensitivity reaction (Type 1) in atopic
subject (Ishizaka and Ishizaks, 1970), This reaction
provokes an immediatc attack of asthma (15«30 mins,).

The XgG antibody is involved in the type Iil
reaction {Hargreavo and Peppys, 1972), complement systom
playing a major role in tho roaction. A late asthmatic
attack {(within 6«8 hrs.) is procipitated by this

reaction.

Dual type I and type IIl asthnatic reactions
may also take place, 0.9., due to chemicals (in occupa-
tional asthma). |

The involvenent of type 11 reaction in patho~
genosis and inmunclogical mochanisms of asthme is not
yet known oxcept in a fow intrinsic asthmatic subjocts.

The typoe 1V roaction is not involved in_aathmaa

Thus, type 1 reaction is mainly respensible for
extrinsic atoplc asthma, while typo 1II is foportant in
extrinsic nonatopic or intrinsic ssthma {Peppys, 197%1).



Table - § 1

TYPE OF REACT1ON

Time of

Example of

Antib&dy or

Discaso

Reaction Antigen Cell
e e i el : s - . s R st I s b o LR A e s L g
I 15-30 min. Follons,food. Ige Extrinsic asthma,
(Immodinte hypofe Anaphyloxis,
sansitivity Hay faver.
11 | - gel; m@?brane* 1gG, IgMi Hemolytic anaemia,
{Cytotoxie ronponae) mg;ggggé (¢ complemont)
111 ' 6«8 hrs. ldoulds, dust, 1gG | Allorgic alveolitis.
{(Arthus phononona) . aotcs { comploment)
Anti.G, anti-0 comnlex
AV 48 hrs. Tubercular Sensitized Tubsrculosis.
{Delayed hypcre protein lymphocytes, \
&Qn&iﬁi’?it‘f} nonoeyton.

LT
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- Immunogliobuling @

So far five t#ﬁﬁé of iomunoglobuling arc
identified - IgaA, 1g4, 1gG, IgE and IgD. The moleculor
structure of all these ¢lasces is basically similar

. {cohen and Porter, 1964) 08 ehowm in Figure-i.

-5 -85—

Fige. 1
Each monomer is conposed of two long {heavy) and
to short (light) poptide cholng linked by a numbor of
disulfide bonds. Tho amino zcld scquence of the Fe
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- {frogment crystallicable) fraction of the heavy choins

is characteristic for the particular class of antibody,
‘The light chain saqnéﬁcavis sioilar for all types. /

Fe fraoction de%erminéé the biological properties {able
1ity to adhore coll surfoces, intoraction with complenment)
ghile the Fab (Fragmont antibody binding) componont is
raesponsible for specifiec antigens

Immunoglobulin E
tiolecular weight 187,000

Fo fraction fixes to roceptor siteos on mast cells
and hascpbixé and is hoat ladile {Ishizaka gt al.,1967).
it ﬁnﬁ short half lifo of 2«3 days in sorum, but
9«14 dayg in tisgue. It is formod in lymphold tissue
and plasma golle of the uppor respirotory tract, tonsils,
trachea and moin bronchl {Ishizaka and Ishizaka, 1970).
The levels of IgE in atopic subjocts in nasal secrotions
~ are raised (Hobday gt pl., 1971). Those lovels aro far
greater than in noneatopic individuals in whom, IgA is

mainly involved ass defonco mochanism.

Comzon sllergens involved in type 1 reactions @

House dust, pollens, moulds, food alliergens,
danders, bacterial allergons, drugs (aspirin, ponicillin).

Inmune roagtion (in immediate hyperaeﬁsitivitv}:
In an immuno gooction a sequonce of eventy tako
place, in which two distinct phases arc soen. The first
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is the gensitisation phase and socond, the challenge
phase.

In sensitisation phasc thoe atopic subjost is
exposed to o spocific allergens The plasma colls of the
respiratory mucosa rospond to this by forming specific
antibodies of I¢gE claso. Those IgE antibodies attach
themsolves to the mest colls nnd basophlil surface.

In tho socond phags, 8 re-oxposure to the samo
allergen regults in a challenge renctions The antigoen
reachos the cell bound antibody (IgE) and the antigone
antibody reaction takes place vhich friggors a serics
of ovents involving Hagoepon factor, the complement
system, phospholipases and the lipid endoperoxidasc.

A5 a net rooult of this rcaction a number of substancos
are formed and/or liberated, which are known as mediators
of anaphylaxis. T7The nct sun effoct of the medlators

1s soooth muscle contraction, vasodilatation and mucus
hypersocrotion thal results in typical asthmatic pttack.

Phaxmacolocical pediators s

The 1ist of mediptors liborated during anaphylaxis
{iiiddloton, 1980) include :=~ 1) Histonine, 2) Slow
reacting substancoe of anophylazic (SRS=A), 3) Prostae
glandins, 4) Bradytinin, 35) SeHydroxytryptamine,

6) Eosinophil chemotactic factor of asnaphylaxis {(ECFA).
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Heparin, platclot activating factor, chymase, lipid
chemotactic factor, superoxido radicle are gloo liberated o

Higtonine (p -aninoothyl inidazole) :

Histoxry (Groek: Liistosetissue) : Histanine
was first synthesized by tdndaus ond Vogt as long bach
a8 1907, Its oxistance in naturc was loter denonstrated
by Barxger and Dale {1911} by isolating it from crgot
and intestinal mucosas Its different pharmaceological
actions (1ike smooth muscle stimuletion, vasodilation, ote.)
was studied by Dale and Loidlaw {1910, 1911}, These
| actions rosembled with that of many tissue extracts.
The similarity of high dosos of histaoine with roaction
to foreign proteins, oponod a new flold of study of
histamine release in anaphylactic rcactlions. Since then
a lot of work has beon donc to cstablish histamine as
the most important modiator, rolecased in antigenwantibody

reactions.

Chemistry, Biosynthesis and Degradation

Histanine appeors in two tautomoric forms.

Wx@a‘% SN
aes)

(11)
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1t is biosynthooisod in tissues by decarboxy=
iotion of histidine in prosence of L-histidine
ﬂecazbaxviaéea

Degradation occurs by two aajor pathways -
{1) ring methylation catalysed by histamine Hemethyl
transforase {(INT) to lenothyl histanine most of vhich
is converted to Hemethyl imldazoleo scotic acid by ﬁaaou
amine oxidase {MAO); (ii) oxidative doanination by
dianine oxidase (DAO) to give imidozolo scetic acid,

N CHoCHNHCO0H ) cﬂzqggm5: 
H\ \ L-histidino M\ ll
y// - oy £ oy .
i Decarbonylase . ﬁ
{Histidine) 7 (Histarire)
g éﬁ
N—CHCHNH, N CH,CH,00H
2 ,
[ - ]
L K’,*
& H
3

{N=Methyl histaning) {Imidazole acetic acid)

#A0
)
Ciy

{(Ne¥othyl imidazole
acetic acid)

{uqun
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Histemine is stored in past colls in'tiaaﬁe
or bosophils in blood (Riley and tiost, 1966), in the
form of a complex with hoparin and protein (Chakrin and
Rrell, 1980), as secretary granuloess, 1% is synthesized
in the mast cell or in othor non-nact cells as human
epidormis, otce (Hakanson gt pl., 1967). The mast gell
- histamine turnover is slow while that of nonemast call
is fast.

Histamine in body is relensoed by different
pathways i
1) Physical ¢

a) Injury, stross induced reloase;

b} Heat, mechonical roleoss.

mical : |
a) Drugs, peptidos, voenoms inducod relesse,
dotorgents, bilo calts;

b) Histamino libarators{like compound 48/80
induced zeloano)s

8) In growing and‘xﬁgeaarattng tissue,
b} In CNS ns o modiotox,

a) In gastric ulcors,
b} In anaphylactic and allergic resctions.



24

Of all those mochaniasns, histanine release
in anaphylactie roactions is nost important in the
prosent context,

then a maiﬁe antigon combinos with & mnst
¢ell bound antibody (IgE) the process of histamine
release is initiatod (ishizeke ond Ishizaks, 1978).
This involyes calcium ioris ond motabolic onorgy (Ennis
et al., 1980). Tho antigon-ontibody complex increages
the pormoability of cell mombranc, cousing influx of
ca*t i,mm which nay inhiblt the ‘aaéaﬁ cyclage, stimie
late guanyl cyclase or contrel thoe phosphodiesterase
regulatory protoin. This cousos o docrease in cyclic
adenosine wonophosphate is:ﬁéi?) or fncrease in ¢velic
guanogine monophosphate (2G4P) which induces the reloase
{Diamant ot al., 1978). Thus Ca*® ions are necessory
for tho progess of degranulation and 3ho rolease of
histanine by oxosytosis (Douglos, 1968). The involve-
aent of Ca** ions in the process has been proved by vany
workers with

I} Stinulating histanine relocose by
1) Microiontophoresis of Ca lons in most ¢olls;
£1) Ueing Co ionophoro like A-23187 in rat
mast colls (Foroman ot al., 1973), human mast

ceils (Behrendt et al., 1978), or X-537 A
in rat mast colls (Diamant ot al., 1978).
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11) Innhibiting the release by

1) Removal of extracellular Ca (iiongar and
Schild, 1998);

i1) Addition of Ca antagonist oo quorecitin
{Payne, 1978).

Pharmacelogical effects in Anop!

Histanine relcase incroases the capillary
pormoability and causos vasodilation, which causes
oecdema. The mucus secrotion is also incroased. It
causes bronchoconstriction in vivo by contracting bron-
chial smooth musele (Nadel, 1973), In yitro or in vivo
histamine rclcase in anaphylactic rcactions can dbe
domonstirated in active or passive anaphylaxis in differxent
tissues as lung, peritonoum, otc.

Slow reacting substonce of Anaphylexis (SRS-A):

Histoxy 3 SRS~A is one of the primary mediators
formod and released during anaphylactic roactions and
plays a major role in bronchoconstriction in human asthma,
1ts release was initially detocted in isolated purfused
lungs of guinea pig {ltellaway and Trethwie, 1940;
Brocklehurst, 1960) and subsequontly, in m‘ in guinea
pigs (Collier and James, 1967; Stochschulte et 2l.,1973).
In sensitised human lung, in vitro, SRS-A rolcase by
¢challenge with the spocific antigen was shown and this
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SR5=A was found to be similar {0 guinoa pig SRS~A
{Shoard ot ale, 1967). B8rocklehurst (1960), tormed
the slow reacting substaonce reoleased iLoxwnologically
86 SRS-A, to differontiate 4t from non-irmmumollgical
SRS releasod by other agoats like snake venom.

thosis and Degradation

Chemical structuro of SRS-A hod romeined
unknown for a long tico.' Samnuelson and cowwmorkers
{4979) demonstrated that the structure is not of any
knowm chemical nuclous and labellod this group as lcuko=
trienes. Horris gt al. (1980) later olucidated the

_ _4<:fi\"//\\~’/aﬁ

structure as :=-

SRS~

It i{s synthesized in body fron arachidonic acid
(Jackshick ot al., 1977}, and shores the basic eicosat-
etraenoic acid structurc of arachidonic acld. |
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Storage and Holoase @

SRS«A is not stoxod in o preformed state in
celles but is gynthesized ond rolonsod during anaphylaxis
{Austen, 1973) or by chollenge with calcium ionophoro
A 23187 (Bach and Brashlor, 1974). Previously i uas
belicved that mast cells are rogponsible for its ,
synthesis and releages The recont gtudies showed thot
pelymorphonuclear leuckocytes may be the more important
cell types for optinmal relcase of the mediator (Burks
and Flower, 1979). Tho pochanisn of action of this
releaso 1s vory cuch sinllar to thot of histanine and
it involves the Ca*' ioms,

Phazmacological offects in Anophyloxis :

SRS=A contracts human isolated bronchial smooth
muscle and guinca plg isolated trachog, partislly
purified SRS«A causcs bronchoconsiriction in guinca
pigs in vive (Brocklehurst, 1960; Derzy and Colliox,
1964)., Adminlistration of SiiS=-A by acresol to asthniatic
patients causes broncho constriction (Herxheimer and
Stressman, 1963). It incroases tho vascular permoability
of tho skin, and this might bo tho cause in lungs for
ocdoma formation and obstruction of sixways.

Prostaglandins :
History : Kurzork ond Lieb (1930) showed the

rolaxation or contraction of human uvtorus with hunan



28

semen. Goldblatt (1939) and Eulor (1936) then showed
the muscle contracting ond vosodoprossor activity of
seminal fluld and othor roproductive glondas, Eulex
(1936) designatod this active substance as prostapglandin.
Next, it was found that prostaglandins wore a family

of compounde of unique structure, PGE, PGE4, PGFyy PGGL,
etc. are some of tho important prostaglandines Prosta-
glandins woro found to bo roleased during anaphylactic
reactions by Plper and Vane (1969): Piper and Valker
(1973) .

Chemistry, Biosynthesis ond Degradotion @

Prostaglanding aro cssontial fatly oclds. They
are considercd as analogues of an unnatural compound
progtanoic aei@ which 1s o twenty catbon conpounds

~ CooH 'ﬂ‘ coon
9009
\\4%*\T/“\V/”\\
on OH
{Prostaglandin E)

{Prostanoic acid)

CIOH

OH ou
(Prostaglandin F, )
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They fall into soveral main classes, dﬁéigmated
by letters and distinguished by substitution on cycloe
- pentane rings.

Thoy are blosyntheoised from arachidonic acid
as its motabolites, by cyclo-oxygenase enzyme (particularly
primary prostaglanding).

Degradation involves o stops i
1) Oxidation of 15=0H group to kotone by prostow

glondin 15«08 dehydrogenast (Hdanborg and Sammuelson,1971).
2) Reduction of {S=keto compound to 13, 14-dihydro-

13 roductase (Anggard

derivative by prostaglandin A
E,s ,&Lﬁ‘*! 19?‘ )u

Pxostaglandiﬁa aro released from lung tissue by
a varioty of stimuli including anaphylaxis. They ore not
preformed but synthescized and released after the stimulae
tion (Piper and Vane, 1971). Prostaglanding are probably
formed by virtuslly every tiosue and coll type (Douglas,
§980).

Pharmacological Effccts

Prostaglanding contract {PGFs) or relax (PGEs)
bronchial smooth musclos. An abnormal Sobalance of Paﬁa
over PGE, could contribute to high bronchial tone in asthoa.
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Bradykinin {Greek - Bradye-slow, Kinein ~ to move) :

History : Tho prosonce of bradykinin in the
‘blood nf'anaphylaatic dog was yoportod by Beraldo {1950).
Brocklehurst and Lahird (1962} suggostod ihat bradykinin
produced dazing anaphylaxis in guinon p&gs; rabbits and
rats, contribute to anaphylactic syndrome. Elliot et al.
{1560) purifiod bradykinin by action of crystallino
trypein on pseudoglobulin of ox blood. Bolssonnas ot al.
{1960), achioved its chomical synthosis.

Chenistry, Biousynthosis and Degradation ¢

Bradykinin is 2 nonapeptide,formed by action
of enzyme hallikzein on tﬁa preocursor kininogen, in the
plasnd < p.glubulin fraction, Tho anino acld sequenco
of bradviinin ic Arg=Pro=Pro=(ly-Pho«Ser=Pro=Pht-Arg.

Bradykinin is motabolised by fwo principal
kininases = 1} Kintnase I remove C tosninal argininog
2) kininase II remove C terminnl dipeptido, both yiolding
vizrtually inactive popiides (Exrdos, 1976).

Storage and Relcase @

It 15 not storcd in the proformod state in body
but is roleased in the anophylactic shocks. Kinninogon,
the precursor of brodvkinin is found throughout tho body.
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Bradyvkinin ig forxmed in tisouo mmy and to g loss
extont in blood {(Orocklohurst and Lohiri, 1962).

Bradykinin causos bronchoconstriction in guince
plos (Collier and Jaocs, 1966), but dilatation as well
as constriction in othor opocles. Inhalation of kinins
may lead to a respiratory distress in asthnptics
{Newball g% al., 1975). Drodykinia in guinea pigs in yive
couses releaso of rabbit sorto contracting substance (RCS)
(Palmor 8% ale., 1973) ond prostaglandin E (Juan, 1977).

{541, Soxotonin):

The vasoconstrictor property ond occuranco in
the sexum of clottod blood of S5-HT wos first recognisoed
by Ludwig ond Scholdt in 18068, though its chomistry was
not known, It took alnost 80 yoars to isolate (Rapport
et al., 1948) and idontify (Rapport, 1949) this substance
as Sehydroxy tryptamino. (anlin and Flscher (1951)
proparod 1t synthoticnlly with sll proporties of natural

MNBan

Chenistry and Biogynthosis :
It is a 3«(p -anincothyl }=S-hydroxy indolo.
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ﬁ. ?
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It is formoed onzynatically from the amino acids

HO

tryptophan by hydroxylation and ﬁubgequant decarbexv*
lation as =

" oM
c 4: L
| -G C—CO0H
HoNHy fxyptaﬁhanw /J A T
ﬁmhydxaxyw
’ lase
{ Tryptophan) {Mydmxyt:vptaphan)
: H H
. Aromatic HO [ ]
—— \ ___H
‘Leanine acld decase l b i
boxylase | ( j\ﬂj i g

Storage and Relcasge:

5-HT is synthesized and stored in enterochroma
ffin cells, nocuroncs and mast cells, while platelots
take it up from extornol tissue. It &5 stored in colls
as a non-diffusible complex with Af? and divalent c&tions.

enclosed in vesicles.

Rolease of S5«HT in antigen-antibody roaction
in yitro was first demonstrated by Hunmphrey and Jacques



{1955). test {1958) demonstratod its rolease in
various specioss Chasin ot ale (1979) described ito
releasc from rot peritoncal cells.

Pharmacological cffects in Anaphylaric :

ST causeé bronchoconstziction in many animalo,
including man and particularly the aothmaticse Tho
effect 1o partly rxoflex bug mm duc to direct stimue
lation of bronchlial omooth muscle (Radbard and Kirp,
(1972).

Eosinophil chemotactic factor of Anophylaxis (ECF-A) s

History : ECF-A wns originally discovered in
erude anaphyloctic diffucato by Hay ot al. (1971), in
gulnea pig lungs and by Zay and Austen (1971) in human
lungs. Subsequont extroction studion rovealed thet
ECF=A is prosent proformod in rat mast cells, most cell
rich respiratory human ond gulnca pig tisoues (Vassor-
man ot 2les 1974), nasol polyps {Kalinor gt al., 1973),
polymorshonuclear loukoeytos (Ctafmmi et 2l+,1976),

otCs

Choolstry and Biesynthosis :

ECF=A 6 a small nolocular woight (500«1000)
{(Kay and Aucten, 1971}, acldic peptide {Czarnetzii
et ale, 1976). 1lts chonicol structurc and mode of
biosynthesis is not knowmn.

33
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ECF=A i -gmml-e aogocioted in the ret mast
cells along with tho histomine {Uassormon ¢t al.,1974)
in proforned state (Czornetzii ot al., 1979). 1t is
alsoe preosent in hussn basophils, neuizfo;:ahua and
eosinophils (Czarnotzikd ot ale., 1970). ECF~A roloase
from hunan lung and nasal polyps by Igh«deépondont dirzect
er :rea;exsad roactions hos the some biochomical requiroe
rnonts ac histanine releose, and s sintlarly sodulated
by prototype adrenorglc and cholinorgic receptors via
alterations in intracollular concentrations of cyclic
nucleotides (Kalinor gt nl., 1973; UGosceroan et ale,
1974).

Pharmacological offects in Anophylaxis 3

During localiscd anophylaxis, agoregation of
& variety of leukocytes is obsorved. This is duc to
themotaxis induced by ECF-A (Auston, 1973). The rolo of
ECF=~A is not yet veory cloay, howover, it amlght be
rosponsible for persistonce of the offects of anaphylaxis
and be co-gpergtive to othor factors. They cause
increased antibody binding to colls (Capron ot pl.,1981).
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1. Review of Present Troatment for Asthma :

Due to the divorsity qf the causes of asthma,
many typos of antlasthnatic drugs are used in thoe ¢linic.
Some nowly understood mochanisng in asthma hévﬁ further
necessiaoted the need of the developmont of new drugs to
moke the troatment more effective and specific. The
prelininary aln of the long tom treatment is to naintain
thoe patient as near to his normal puloonary status for
as much timo as possibloi This can be achieved by using
sultiple therapeutic approsches, that can be catoegorised
in three mojor groups ag 3=

i) General mcasurcs in asthmatic treatmont.
i1) Pharmacological treatment,
i11) imounological treatment.

es (elss, 1973)

dealth, Environmontal Control ond Aveidance
herapy ¢ A nourishing, nonallergic dlet, liberal fiuld
intake, adequate rost and sleep, reasonable physical
activity and exerxcise, are cssential to keep the patient
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healthy, Exposure to factors playing a role in tho
etiology of asthma as pollens, dust, infection, dampnoess,
fatigue, inhalation of offondive chemicals, should be
avoided, |

Psfgha; ic monagoment : Stress and serious
enotional disturbances in psthnatic patients should be
avoldod as they may increase the savamitv of attacks ox
some times themselves procipitate an attack. A pleasant
environment with an undorstanding of the patient's
psychology should be croated.

11) Pharmacological Trcatment :

Theoretically, pharnacological intorvention is
pogeible, to overcome an osthmatic attack directed
towards several systems (Viflson and HePhillips, 1978)
ag te |

a) Antibody formation,

b) Antigen-antibody reaction,

¢} Alphawadreoncorgic and cholinexgic systom,

d) Betawadrenergic cystom,

e} Mediator reloase,

£) tiodiator action,

g) Phosphodiostorase onzyme {(Cyciic-AP lovel).
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in practico, noinly four groups of agonts are
used to control asthma {Pain, 1973) s~

1) Sympathomimotic amines {Bronchodilatora).

2) Xanthine derivativos (Phosphodicsterase
inhibitorse).

3) Corticostorolds (Antigen-antibody rcaction
intorforing campanads?. '

4) Sodium croosqglycate and similar compounds
{1last coll stabilisoxs).

In addition %o &hose othor miscellaneous agents
as antihistaminics, alphaendrencrgic ond chollnergic
antagonists are also vseful to some eutont in individual
€a505. |

Sympathonimotic amines {Bronchodilotors) ¢

Sympathonimotic amines in thoir ¢rude plant
extroct formms wore used for conturios in pharmagological
contzol of asthma. Bargor and Dale {1910) first studioed
the phammacological activity and structure activity
relationohip of & laxge cerles of synthetic amines
related to epinephrine and tormed tholr petlon ag synpa-
thomime tic. Although theso ooinos differ from ono
gther in soveral chorpctoristics as chomiecal structure,
absoxption, netabolisn, ote. the basic mechanism of
action of tﬁese drugs 1e the sands They affoct nmany body
processes, the bronchodilator cffect of which, is
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uncquivocally useful in asthna, vhile othor offects
as cardiac stimulation, othor smooth muscle relaxstion

{gut, blood vessels, ctec.) are undescirablo.

:..\-_

f3=Phoenylothylanine is the paront structure of
all sympathomimetic emines.

{ 2 ~Phenylethylanine)

Substitutions on £ and p carbon atoms, teroinal
amine group and the aromatic ring are possible which
yicld differeont compounds with sympathomimotic activity
{adronorgic receptor activity). The dogree of alpha and/ox
beta adrenergic recoploxr activity of a compound is nmalnly
dependent on this substitution. 4As tho effoct of
synpathonimotic anminos on brynchi31 smn0th muscle is
mediated through betae2eadrenergic systen, s specific
beta«2 sclective compound is proforable in the trcatment,
To develop a beta solcctive coapound -

i1} the size of alkyl substitution on amino group
can be incroased (e.0e, isopronaline),

ii) the presonce of 3,4-hydroxy groups on phenyl
ring is essential for maximal activity, but 3,5«dihydroxy



phenyl rings with large anino group substitution
confers botaw2 recoptor sclectivity (torbutalineg),

ii1) the oral effoctivencss of & compound and
its duration of action con be enhancod by deleting ona
or both hydroxy groups on phenyl ring with prosonco of
J=garbon-acthyl group,

iy} groups othor than hydroxy on arometic ring
decresses the activity, and

v) P =Corbon substitution incroases both alpha
and beta receptor activity.

By using these and othexr guide-iines compounds
having seloctively bota«~2 rocoptor action can be

dovelopoda.

Phamacology ¢

Epinephrine, ephodrine and isoprenaline havo
bren usad for a long tiny to xolliowve tho bronchospase
due to an asthmatic sttock. Lands gt al.(1967),
divided the bota adronergic rocoplor systes in two
sub-groups as beta-t ond bolta=2, ond identified that
the tracheal smooth muscle relaxation is mediated
through boto«2 adrenoceptor systen. A new goneration
of conpounds soon came forth, with alnmost spocific
bota«2 adrenoceptor agonist activi%y;
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Epinephrine, though possecses a rapid onset of
action, its both alpha and bota adrenoceptor actions
1imit its umefuinasa as & bronchodilatorx, with the
emergence of now spocific botaw2 agentse Epinophrine
with its albhﬁ receptor action, constricts the bronchial
mucosa vessols, and moy roduce the congestion and oadomo,
But this may form a more viscid nueous plugs, difficult
to dislodge and thus, incrcasing the rospiratory distross.
Sone patients also show refractoriness to epinephrine

treatment.
Ephedrine, whon used alone, i¢ a weak broncho-

dilator and is used in combination with otnez\arags as
theophylline, to be more offectives. Though Nodnborger
and Bronsky (1973) demonstrated that the cumbinatinn did
not have any apparent advantage over theophylline
therapy alone and the side nfﬂbuta-aﬁ‘aghe&xium are
enhanced in the combinstion. fne‘ma&n\dxaﬁbacms of
ephedrine therapy ave CNS stimulation, tolerance, ner-
vousness, tremors and t&¢hy¢ardiam

Isoprenaline (icoproterensl, dlep e/ 3,4-dinydro-
xyphenyl_/=-isopropyl amino ethanol) is the first sympa=
thonime tic anine found fo be having exclusive botow
roceplor action and almost no action on alpha recoptors.
Konzett (1940) first studicd its offcets, which was
followed by numopous studies to establish it as a



41

‘bronchodilator. Almost gll varictios of smooth muscles
are relaxod by icoprenoling, mith most pronounced activity
on bronchial and gastrointestinal muscles. The bronchow
spésm in csthoatics is proventod or rolioved by
inoprenaline, by its bota~rccoptor stimulant action,
which may be supported by its inhibitory action on
antigen-antibody reaction (Asson and 5Schild, 1969). It
is effective by inhalation, injoction and sublingual
én&téa‘ Oraily it is inoffoctive as it is motabolised by
catocholeOmncthyl transfozase either in intestinal wall
or 1iver follouing absoration. The duration of its
zesponge is short and tho morxgin of safety is vexy low
with a high incidenca of sido effects as tachycariio,
trenors, polpitotions, hypoxemis, oftcs. The excesoive
use of isoprenaline from notored dose inhaler have

cauged doaths in cortain potionts (Spoizer gt al.,

$1968a; 1968b). All these side effocts csn bo minimised
under controliced recoznmended clinical dose.

A new sceries of compounds, collectively called
as bota~2 gelective agonts, rosultod from synthotic

modi fication of isopronaline moloty with almost specific
bota-2 adrenergic action, less beto~1 adrencrgic action
and practically no alphoeadronergic action., Some signie
ficant compounds of this sorics are salbutamol (Cullum

et al., 1969}, carbuterol (SK & F 40333A) (wardell gt al.,
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1974), bitulterol (Minatoyo, 1978), torbutaline,
fonetorel (Stoponocks 3978), practorol (Yamashita

et al., 1978), metaprotexenol, etc. Almost all of

thege conpounds are active oxaily and with a long duration
of action. Though side offccts of isopronaline could
not be completoly eliminated from these drugs ot least
tﬁé&rvbroachodiiétor activity is for more enhanced

with relatively little cardiac stimulation {Legge ot al.,
1971). Soveral workers like O'Donnell and Wanstall
(1974), Malta and Raper (1974), Vegnor et al. (1973),
have showed in yitro thot those beta=2 selective drugs
 have a relative preferonce of botae2 recaptor over
cardiac receptor with salbu tanol being most selectivo
{selectivity index 2%0) and isoprotorenol least (S.i.
1+.4). 1n vive, similar rosults were demonstrated in
dogs (Wascerman and Lowvy, 1974), cate (Wagner gt al.,
1973), man (Svedmyr and Thiringer, 1971). The tromors
are nore seversly caused by these drugs than isoprenaline
and at present it is not possible to separate the
bronchodilator and tremor enhancing property of boto-2
adrenoceptor agents (Yamoshita gt gl., 1978).

Mochanisn of action :

Reactions of synmpathonimetic agents on tispues
which respond to them is initiated by an interaction of
the sgent with the beta-adronergic zoceptors. Robinson
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et pl. (1967) suggested the beta-pdrenoceptor to bo

a nolecule of adenyl cyclaso. The rcaction of agont with
beta-adrencrgic recoptor lcads to the activation of

the cnzyse which hydrolyses ATP {o cyclic ANP. Incroasod
intracellular concentrations of cAMP leads to activation
of protein kinase systom, which produces a response via

8 chain of bilochemical evonts, not fully understood.

Xanfhine Derivatives (Thoophylline group of cumpounds)
{Phosphodiosterase inhibitors) : '

The alkaloid theophylline occurs in plants, of
various Thea species, and mainly Thon ginensis. Those
plants containing xanthine derivatives are known to man
sinco long and ore used to noke bEveragos. Tﬁeophykiine
derivativo, anminophylline, was first seportod on the
successful treatoont of status asthonticus by Harrmann
and Aynesworth (1937) and since then theophylline

conpounds are used In troagtaont of asthma.

~Chomistey :

Theophylline is a nothylatod xanthine dorivative
with a dioxypurine poront nuclous. It is 1,3-dingthyl
xanthine. \
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{ Theophylline)

{Xanthine)

The thoophylline derivatives with small nonepolax
groups substituted at 1 or 3 positions are more potont in
inhibiting the cyelic nucleatide phn@paaﬂieater&sa ONZYnt.
A benzyl group at 7 position and substitution of 6~0 with
a 5 furtheor enhances this activity. 4An addition of
alliphatic group atl position 8 also gives more activity.

In gpite of those studios no synthotic dorivativos of
zanthine are vet emerged 20 challenge the therapeutic use of
theophylline nr‘amgnaphyilinﬁ.

Pharmacology 3

The xanthines relax varlous smooth muscles,
Particularly Lt relioves the bronchospasm produced either
expogimentally, by sutocoids és histanine, acotylcheline
or clinically in asthma. Theophylline is most effactivoe
in this respect. Beztelli gt al. (1973) claimed that

~ theophyliine act synergistically with bota«~2 adrenorgic
agonist, relaiing airway wuscle preporation in vitre.
8ut tieolfe and Celleoagues (1978) failed to show such

synergistic action, Intravenous aminaophylline or thoow



phyliine are still used as najor drugs in managemont
of asthma, as a prophylactic agont or along with
syﬁéathomimetie anines. Tho absorption and metabolion
rate of theophylline shows a w&ﬂ@hwatiatiaﬁ\im
difforent individuals, which changss its plasms lovols

sccordingly. The high plasna levels may lead to life
throatening convulsions, with pulmonary and cardiovass
cuiar gcollapse {Persson and ﬁtjeflat, 1981). But the
controiled levels of theophylline botween ﬁﬁnzﬁ/uglml -
provido substantial improvements in pulmonary function
with mininum side effecta.

The untoward cffects of theophviline are
irritability, dehydration, severc voaitting, hematemesis
stupor and convulsions {Soifer, 1957; Pexreun and
Erjeflat, 1981}, mostly duc to Lts contral stimulating
action. The nauses and vonitting is produced more

by ergl route,

Hezhanism of Action ¢

The onzyme ohosphodiesterase which is a sodulg-
tor of intracellular cyclic AP concontrations is
inhibited by xanthine derivatives, This inhibition
cauges an accumulation of cAUP which loads e reloxs-
tion of bronchial smooth nuscle and thercby the rolief
in tho obstruction {(Schulz g% al., 1973). The other
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actions of mothyl xonthinos as potentiation of
inhibitors of prostaglandin synthesis {Vinegar gt al.,
 1976), and reduction of the uptake énﬂ!or'matabaxism
of catecholamines by them in nonencuronal tissues
(Kalsner ot 8l.,1978), arc some neglected areas, worth
studylng for their involvenont in tho mochaniso of
action in asthma.

Coxticostercids {Antigon-antibody reaction inhibilors):

Bordloy and coe~yorkers (1949) fizxst descuibed

- gorticogterolds as bonoficial in asthna. They can bo
most favourably used as long toxm troatoent in chrondc
asthma when other drugs fall, as thoy rostore an almogt
normal respiratory function and minimise the chance of
deaths In present thorapy thoy arc probably the most
reliablo, $ffeez£§a agonts, and if they were free of .
side offects, thoy would have been used as drug of
choice in asthmas

Chemisty

Corticosteroids aze 21 carbon steroids and
dogcribed as dorivativog of pregnang or androstana,
The basiec structure of all steroids is'pexﬁyﬂxacyﬁipf
@eﬁtanaphenanthxena ring systom. Storoids cortisol,
prednisone, beclamethazone are used malnly os antie

asthmatic agents.
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(?ezhy&racyclog&ntana~ (Prednisone)

phenanthreng

{Cortisol)

Pha:gaealogg‘c

Coxrticosteroids by tholr antiinflampatory actie
vity rcduce the nbdema and they also potontiate the
activity of bota-agonists {Shonfiocld ot agl., 197%) ‘.

Thoy produce offects within 1-12 hours of‘adminiatrat;nn.
They arc administored cyotemically {oral or intravenous)
or as inhalations in sovorc or acute acthmatic attacks
not responding to othor agents. Ag they show a nuuber
of side offects they are added as the last therapy
programmes 1if possible with thoe removal of old regimen.
Intravenous hydrogortisone for acute attacks and oral
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prednisonc for scvere chronic attacks in smallest dose,
are the usual cholce, as their half life is shorter
than that of other corticostoroide and honee they

cause oinimum adrenal suppresesion. Clarprednol, a new
agent, is also used with same purpose. Introduction of
beclenmcthasone inhalation was one of the advances in
chronic asthma troatmont os it showed oxcellent topical
activity with least side offocts (Brogdon gt sl., 1975).
Beta methasone and dezanothasene are slso used ag

inhalations but axo loss offective than beclomethasont,

- The major side offocts of chronie corticoetoroid
therapy are their hindrance with the normal endogenous
- adrensl cortical functions ns woll as coxticold overe

stimulation leading to oostesporcsis, glucose intolorance,’
deloyed healing, otc. Children show some times growth
retardation. Thoe sudden withdrawal of the drug, moy lead
to rhoumatic and othor complainis and hypoteonsion

{Kaufman ot al., 1976), honce withdrawal should be dono
graduallye.

The oxact mechanism of action of storoids in
rolieving an ssthmotic attack is not yot clearly under~
stood. Thoy act by their anti-infloomatory proporty
to reduco tﬁﬁ otdoma, but they also stimulate respongive-
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nuss to bronchodilator thozapy which had become
unresponsive bofore their treatoent. Steorolds are

sald to act by inhibiting the antigon-antibody rcaction,
affeati%g almost ovory phaso of tho iomunt Xesponses
Howaver, thore i1s no convincing ovidonco regarding the
mechanism of this innunosupproossions The therapoutic
dosas of sterelds have no significant effoct on the
¢irculating I9G or IgE antibody titx@a;ﬁakaavmutabaliam
of complement i not significantly affoctod (Claman,
1975)s Thug, in spite of tho fact that the syaptons of
éisaaée aro often cured dramatically by steroids, their
exnct mochanism is yeot to be doduced. |

Sodium cromoglycate (Msst coll stabillsers) :

Cox and his colloagues working from 1986 , to
develop a potent and long acting antiaslloxrgic agont
from khellin (with mild bronchodilator activity), found
that onc of the compounds of the bischromone serlios,
FPL 670 (disodium cromogivecate, DSCG, Intal) was offective
in roducing the asthnatic response to inhaled antigon
in senpitised subjocts, with peorsisting offect. Laoter
on, it was shoun that the drug hos no bronchodilatox
activity of its nwﬂ'h§t~caﬁ provent alloergic bronchow
spasm by inhibiting the autocold release as a rosult of
antigon-antibody roaction (Cox gt al., 1970},
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Chemistgz :

Digsodium cronoglycate {DSCG) is a bischromono,
the disodium salt of 1,3«~bic{2=carboxycronon=S=ylory)w
2«hydroxypropanc, synthosicod from 2,06-dihydroxyacotom
phoenong,

OwCH CHOHCH,=0 ?

NaQoC Q

(Dsca)

tlany other compounds with related cromone noiety
like FPL=-52791 {cromone~2egarboxylic acid series) {Samno,
t?‘i’?)v, PRD=92-~-EA (Devlin, 1977), doxantrozole {Tateoson,
1976), Compound A {(Johnson and Van Hock, 1973), B 15,100
{R&escn and Roesch, 1970), fitg (Koda gt al., 1976),0tc.
wore also found to be active as antiallorglc drugs
clither exporimentally or clinically, with tho mcnmim
of action as DSCG. Some of tho compounds 1ike FPL-52791
are 12-folds as active o5 D3OG {(Augotein ot al., 1976).

Pharmacology &

DSCG, por gos doos not relax any smooth musclo,
nor does it inhibit significantly of the bronchoconsirie
 ction caused due to difforent spasogens {Cox gt gl..1970).
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But it inhibits tho histonine, SRS-A and other autocoids
release from the nast colls of lung tissue during
allexgic response mediated through IGE antibedy
(Spicer ot al.,1975), ond thexeby reduces the soverity
of bronchospasm. This coffoct of inhibition on tho
antligon-antibody inducod rolease of autocoids, can also
be gsoen iﬁ inhibition of‘ralaase of autocoids inducod
by compound 48/80, dextran, calcium fonophore A-23187,
otc. (Johnson and Back, 1975; llarshall, 1972).

The acuto toxicity of DSCG is.iow. Tho drug
is woll tolerated and advorse roactions are minor. In
inhalation preparation dircct irritant offect of powder
may produce bronchospaaon, wheozing, cough, nasal Congo=
stion, pharyngeal irritation, otc. somo times dizziness,
headache, joint pains, nouseca, sllergic rash may bo
seen in individual casos. Ulore seriocus and rare side
effocts are hyporsensitivily to dreg, lozyngeal ocdoms,
anaphylaxis, otc. {Douglaso, 1980). Though Boach and
co-orkers {1981} in their studies on DSCG toxicity in
primates domonstrated on adoquate safety maxgin botroon
therapoutié dose of DSUG and the lovost dose to produce
the toxic offocts. The poin objoction to DSCC treatmont
is that in about 503 of tho patients it shows no signi-
ficant improvemont and Ro chack the offectivity of the
treatnent long periods aro :equited {Pain, 1973).



According to Brogden gt al. (1974) rofractivenvss of

half the patients night bo due to the cause that DSCG
is more offoctive in extrinsic asthma, vhere allergy

is root cause, than in intrinsic osthma, or infectious
asthma, The other trawbachk is that DSCG is not itself
8 bzonchodilator honce cannot be usod in acute attacks
or during an attack but nust be used 05 a prophylactic

agent,

dechanism ction

DSCG is believod to act on the pulmonary nast
cells, to stabilise tholir membrane so that autodolids
1ike histomine, SRSeA, cetc. will not bo released during
an anaphylactic roaction., Inhibition of antigen induced
release of histamine, formation and roloase of SRS-A
and other autocoids from rat poritoncal mast colls by
DSCG is demonstratod by many workers (Brogden ot al. ,
1974; Orr gt 2l.,1971). It does not inhibit the binding
of IgE antibody to mant cells or the interaction
botwoen cell bound IgE and specific antigen, but the
socrotory response Yo this reaction is rathor supprossed
by it (Goose ond Blair, 1969). The oxact mode of this
‘suproession is not yot c¢leosr but according to Theoharzidos
and colleagues (1980} it doos o by regulation of
phosphorylation of a mast coll proteins This is vaguely

termed as meﬁbtanﬁ‘sﬁabiziaation action of DSCG on tho



nast cells. Dizon ot 31.{1979) suggested other mode of
action as it produces roflex hypotonsion end thus
reverse histamine induced reflex bronchoapasm by
activating receptors in ihe left ventricle of heart.

_ migceiianeous agpnta 8

a) Alpha~-Adrenoceptor Blocking Drugs s

The bronchoconstziction cauged by alphi=adronde
rgic stimulation supports the theory of use of alphaw
adrencrgic blockors in control of asthma to some
extent, These asgents have been shovn to be moderatoly
effective in producing bronchodilation in asthmatics
(Patel and Rerr, 1975). Alston and his colleagues
{1974) showed that alphawreceptors blocking drugs

1ike thymoxamine and phentelanine can be vsed effectw
ively in some patients showing resistonce to botaw
sympathomimotic treatment. The drugs have got o short
duration of action and causce irritation when inhaled.
Thege drugs have very linmited use in agsthma therapy
when used alone, but their combination with betaw
roceptor stimulants like isopronaline, salbutamel, may
find a place in managooont of asthmo {Patol and XKorr,
1975) |

b) Anticholinergic agents :

The predominant role of parasympathatic nezvousn

03

gystem in regulation of alrway c¢alibro was shown in dogs



by Cebezas ot 2l.{1971). The vagally mediated reflox
bronchoconstriction duc to stimulation of irritant
receptors, by many noneantigenic physical or bronchow
active agents in man and in animals wos also shown by
Nadel et 21.(1965), Deiock it al. (1966). Atropine
and its derivatives like iprasropiunm brozide,
methascopalamine arc reported to prasvent this broncho-
constriction (Ruffin @t al., 1977), if not compleotely
at least a part of it {Cropp, 1975). |

Atropine in inhaler form is moxe acceptable
than systenic route bocouse ito side offects such as
c¢ycloplegio, nmydriasis, urinary rotention, tachycardia
or¢ scen to lesg oxtent,

Ipratropium bromide (Atrovent) has a bronchoe
dilator activity comparable with igsopronaline and
possesses @ longer duration of action and negligiblo
side effocts {Yeager ot al., 1976).

The efficacy of mothascopalamine (Panine)
agoainst meihacholine inducod bronchospaso in asthmatics
wag prolonged, withoutl cardiovascular side offects, but

the drying of nmucosa is soeen.

04
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¢} Hediator Inhibitors :

1) Antibistaminic agonts : Antihistominics like
chlorphoniramine, are shown to be boneficial intraven=
-ously, at higher doscs, particularly ageinst the
immediate phase of dual type anaphylectic reaction in
agthma {Nakazawa 8% al., 1976). The oochanism of action
by which the antihistanine interferes with rolease of
process 4t not yot known. These agonts need furthor
investigation in torms of thoir ability to inhibit
histamine relcase rather than their ability to block
the effccts of released histamine {Lichtonstein, 1973).

2) gRs-A Inhibitors : The SRS=-A inhibitor,
Diethylcarbamazino, hos found to be ineffective in
asthma largely but in few casos of ozercise induced
asthna in children it vay bo of some bonofit (Siy and
fatzen, 1974).

3)
¥ sories é?ﬁsﬁ ) are the modiators relesse by allergice,

Prostaglaonding : Though prostaglanding of

chemical or physical stinull causing bronchoconstzict-
ion, prostaglandin £ (?Gﬁz) is reported to be bDronchoe
dilator and PGF inhibitor (Piper and Vone, 1969). By
inhalation route it is irritating and not more effective
than other noneirritating agents (llathe and Hedqvist,
1975). Intravenously it ic rapidliy dostroyed before
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seaching the appropriate site, Hence it finds no
place in asthma treatment,

1i1) Immunological Troatment :

Hyposensitisotion : Moon (1911) first suggosted
the spocific desensitisation in allergic states. Loveless
(1940) showed that repeated administration of minute
amounts of allorgen stinulates %ha production of heat
stable IgG antibody (blocking antibodyi. This antibody
“has the capacity to roduce skin responsos to alletgons

and pationts having hicgh titres of blocking antibody
appear to have better clinlcal rosponse to hyposensi-
tisation. As blocking ontibody risos, lovels of lgE

tend to fall, and the rise of the latter during the
pollen season tends to bo lons. Attthé same time, during
degsensitisation, cell sonsitivity tends to fall {(Ighizaka
and Ighizaka, 1973).

The clinical trials of desonsitisation in asthma
are difficult to interprot or to summarise, because there
are so many variables of clinical selection methods,

.for monitoring results ond dosage regimens. A small
number of carefully performod studies do suggest that

desensitisation to pollon may be helpful in Asthmatics
/ {ticAllen, 1961). But the results roported are

incongigtant,
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2s Rgvianrof Plant Products as &a%iaathmatic Agents 3

In Ayurveda a2 nunbeyr of plants have been claimed
to be ugseful in "Svasokosan® {Respirotory diseases).
Nadksrni (1976) in his book “Indian llateria iedica®™ has
deseribod about 115 difforent ronedics from Ayurvodic,
Siddha and Unapi modicinos ecithor of plant or non
vegetable origin, os antissthnatic agents, alone or in

combination with othex extrocts or ingredients.

In the "Glossary of Indian Hodicinal Planto®™
Chopra gt al. (1956) also hove listed moxe then 150
plants of Indlan origin, refetxeé in Ayurveda snd othor
old Indian medicinsl litexature, for thoir use in asthma
and other pulmonary disorders. Though ﬁat all, quite
a few of thoge plants are ovalustod oithor experimentally
andfor clinically, for thoir pharmacological activity,
and proved to be useful in asthmatic andfor asllergic
conditions., In most of the cases the work was in
primary stages. A pharmacologically active compound
was isolated fron a fow plants as Adathoda Vasaka,
Swertia chirata, otc., while all othey studies are done

on extracts of wholo plant or a part of it.

In the following parts of this scction, only o
few such plants which aro proved exporimentally and/ox
¢clinically to be active or potentisl oe sntiasthmatie
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agents are roviewed briofly. At the end of the scction
somo plants wbich are proved te be antiasthmatlc ond/or
antiallergic in primary studics and are worth pursueing
are listed in Tablo -~ 2.

1) Adhatode vasaka {Acanthoceae) (Vasaka, Adulsa) i

This plant has been studied extensivaiv by many
workezs for 1iits chemical and pharmacological svalustions
The leaf extract of the plant was used in India against
gseveral respiratory disorders since long time {Chopsa,
1956), and it comes in sevesal propriotory modicines
under the popular name vasaka syrup. The plant contolng
alkaloids of which Amin and HMehta (1959) reported a2 large
anount of vascicine mixed with snall amount of vascie
cinone, its oxidised product. They attributed tho
benoficial action of extract in respiratory disorders
to vascicinone cithor prosont already or formed by
auto=oxidation of vascicine., Later, those two alkaloids
were studied in detail for thoir pharmocological effects,
and it was found that vascicinone is a bronchodilator,
weak cardiac stimulant and a potent antianaphylactic
agent, while vasclcine is 2 weak bronchoconstrictox,
cardiac stimulant and devoid of antianaphylactic activity
{Bhide ot al., 1974; 1976).

A suggostion for use of preparation of vascicinone
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alone than that of traditional vasaha extract (which
containg unknown proportions of two oppositely acting
., alkaloids) was made to aveid the interfering effocts
of vascicine (Naik et al., 1975). The acute chronic
treatmont studics of vascicinone was done and the
antianaphylactic sctivity was shown to be comparable
with DSCG (Bhide and Dahajani, 1975), with probable
nechanism of action by increase in collular cyclic AP
levels, through inhibitions of phosphodicsterase
enzyme activity (Bhide ot al., 1974).

1i) Ammi Visnaga (Umbelliforae) (Khella, Khilla) :

Khellin, the most inportant active constituent
of the plant is a ¢cromone derivative in crystalline
form (Huttrer and Daleo, 1951). Anxep ot al. (1947; 1949)
raported its bronchoxelaxning cffect, but its main
action is antispasmodic, diuretic, and coronary vaso- -
dilation, It alsoc has been roported to be of use in
bronchial asthma (Anrep, 1947).

Though Khellin has got no place in the asthma
thorapy, DSCG, one of the important coxmpounds in assthme
treatmont, has resulted froo a long toxa work of Cox
and his colleggues, while working on Khellin and its
derivatives (Cox gt al., 1970). |
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111) Cagsia siomea (Loguminosae) (Kassod) 3

Bhide (1980) roportod antianaphylactic activity
of a compound (substance H), isolated from the plant,
in differont laboratory modols as passcive cutaneous
anaphylaxis, passive poritoncsl anaphylaxis, otcs Tho
histamine inhibition rangoed from 70«20 of the activity
of disodiun <romoglycate,

As the yield of the sudstance H from the plant
was very peor thelr, their collaborating chemists
synthesised a series of coopounds anclogous to substance
Hs ©f these compounds, compound E was found to bo most
active and fts detailed laboratory studies were published
by Bhide 2t al. (1976). Coazpound E was active orally
and was a poient antianaphyloctic aéent, more active
than disodiun cronoglycate, but with no bronchorclazont
activity.

fv) Ephedra (Ephedraceso) {(a ‘luang) :

This plant was knowm in China over two thousand
yoars ago, under tho name of (ia Huang. The ehief
congtituent ephedrine, an alkaloid from various spocies
of ephodra (like E.sinica, Es ocuisctine, E. intesmodia,
etcs) is useful in asthma, Tho alksloid has been

revicwed in detail in provious sections
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v) Mesua forrca Linn (Gutlifexne) (Naghosar)

» ‘The plant has beon used in ﬂnaﬂi system of
medicine and a wide range of discases are claimed to
be cured by the medication with this plont. Its leaves,
flowers and seed oil are describod for various useo.
It was also used for coush attonded with expectoration.
Bhide ot al. {1977) denonstrated the antiasnaphylactic
octivity by the phenolic fraction of the seed oil,
however, the fraction was not active as a bronchow

dilator agent.

vi) Picrorbiza kurroa Royle (Schrophularisaceae)
{Katuka, Katki) :

A glycoside fron tho plant picrorhizin is roported.
FPicrorhiza is mainly uced as bitter tonic and laxative.
Mahajani and Kulkazni {1976), reported an antissthmatic
activity of the reot powder of the plant. They domone
strated the chronic treatment of tho powder, reduced
the total histamine contonts of the lung and also the
inhibition of release of histamine and 3RS=A.

vii) Piper longum_ (Pipcraccae) (Pippali) :

Fruits and roots of the plant have beon claimed
in Ayurveda to cure yespiratory disorders. Athavale
and Fernandes (1980) ronorted the usefulness of plant
in asthmatic childrens Dahanukar and Karandikar {1981)
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extendod their work and studied tho fruit powder of

the plant on standarxd antiasthmatic nodels as well as
clinically. ‘Iheir roports suggested that the plant
possessos antianaphyloetic activity with no significant
bronchorelaxant activity. The drug was also effective
clinically.

viii) Swertia chizats ond gocussatta {Gontisnaceac)
{Chireota) :

The plant was studied by Ghosal ot al. (1973)
for its chemistry. Thoy isolated nine santhones and
several other compounds from the plant. Ghool and
Bhide (1930) showed tho antianaphylactic activity of
the total acidic and phoenolic froction of the plani on
a new model, Later {(1981) the group isolated the
xanthones as described by Chosal gt g;. and identified
that xanthonas=1V and VII possess tho antianaphylactic
activity, while other xanthones are inactive. The
compounds are reported to cause no bronchorolaxation in
animals excopt at very highor doces but as antianaphy-

lactic agent it is more polent than disodium cromoglycate.

ix) Thea sinensis {Tunotreemiaczac) (Tea, Chai) :
ihe main constituents of the plant, methyl
xanthines and copoclally theo.hylline is reviewed in

the proevious scction.
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x) Iylophors indica/asthoatiga (Asclopiadacese)
{Ananto mul) s

The Ivlechors plonts have boon used in India
since long in trocatment of bronchiol asthma, The
presence of a number of alkaloids and nainly a mixtuze
of tvo alkslolds « Tylopharine and Tylophorinine in the
leaves of the plant wao reported'by Govindachari and
comworkers (1994}, A rovicw of theeo glkoloids io
published by Govindechori (1973).

The value of plant in asthoaa was studled by
Shivpuri gt al. (1969). The plant enjoyed vast populazity
for a fow years in ¢linical allergy as a reoult of the
work of Shivpuri (1973; 1975) and Gupta (1975). Dhide
gt al. (1974) showed a bronchodilator as well as anti-
anaphylactic activliy to the ¢hloroforn extract of tho
leavos of I, indica. Though offorts to isoleto the

pure active fraction have failed so far.



Table - 2 : Some plants having antiasthmatic/antianaphylactic

activity.
No. Plant Active compounds/ Activity Referonce
IR oxtsacts - — e ,
L I Glucoalkaloidal lediator inhibitors Gupta & Cupta {1967)
saponins.
2. Aleoholic extract Antlenaphylactic Gupta, {1971 )
3. Gardenia 1-tifolia Saponing Antianaphylactic Gupta, (1974)
A, G?;ggm %mg da  Saponins Antianaphylacti Gupta, (1971)
Thanolla
5. Na jatamonogi Alkaloidal extract tiediator mhibito:mg ?ggg? ok al.(1962;
6. Rhus s gcga%ng% ‘ Alkaloidal oxtract Hodiator inhibitors { Gupta (1971)
’ {Kakrashringl) ;
7 S%ggse§g Lanpa Saussarine (alkaloid) Bronchicle relaxant Chopra & De (1929).
’ Kutl '
8. Solanum xonth Glucoalkaloidal tlediator inhibitors Gupta & Gupta (1967)
garpum {(Rontkari) saponing

12
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RZVIEW OF PLANT BUTCA MONOSPERHA (LAN) = KUNTZE s

Syns  ~ s frxopdosa kooing ox Roxbe

Family - Leguminosae,
: 3 i,w-fﬁa flans of the forest, Palas,
Palash, Parasa, ihokra, Hoduga, otc.

{ladkarnt, 19763 Ucalth of India,
1948).

The plant is o oodiun sized deciduous troe,
10-15 foot in hoight ond 5=6 foet in girth. The bork is
greonish-brovn to light brown and yields a zuby-red gum.
Flowers are orange-rod, blooming at the beginning of
summer season. The pods contain a si&é&a seed at its
ApOA.

Palas is common throughout Indla, Burma and
Coylon. It i¢ frost-hardy and drought resistant and a
valuable species for roclaining saline soll. Plantations
tan be ralsed both on irrigated and dry lands. In India
it ic mainly uscd as a host tree for lac insects.
Although quality of tﬁ@ lac producoed is inforior, the
quantity is greater than in any other spocies.

Gum ¢ Tho vitroous, rubyerod gun oxuded fron
natural cracks or artificial bark ineiaians; is knovm as

"Butea gun® or "Bengal kino®, It iz a poworful asiringent
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and glven in many forxns of chronic dlarthocas. Frogh
juice exuded is also used as application in ulcers and
congusted or septic scre throat.

Bark is given with gingor in onake bites. A
weal decoction of barxk 1s useful in cstarrh, cough and
colds

Beots aro of no valuo cxcept for prepazation of

Hpod is of no nuch use except as fuel, cheap
board wood and to a small ontont in structural work.

Loaves are mainly usod to pm#am ;Siatteza and
cups, as cattic feed, and boedi graz}paxs.‘ Hedicinally,
they are externally used to disporse boils, pimples, etc.
and internally in flatulent colic, worms and pilos,

Flowers arc useful to make a yellow dye. Thoy
promote diurcsis, monstruel flow and itz poultiec is
usced to disporge swellings.

Seeds powder is long beon valued as anthelmintic
when it is fresh, intemally, Extomnally, paste of
- povdor is used as a romody for ringuorn end herpsos.
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Chemistry

Gum ¢ Contains a laxge propertion of tannin and
mucileginous material. On dry distiliation it is
reported to yield pymcatec?\,im

| Bark : Proanthocyniding (Tetramors of leuco-
cyanaiding with C-C and C<D~C linkages) have boen
isplated from the gum and bark of Butca ponospazmn
{Seshadri ond Trikha, 3197%1).

tood, Roots arc not studled for thoir chenistry.

.caves and Flowers : Bhaskers Ramp Murti and
Seshadri {19403 1941; 1944) roported tho presenco of

glucosides of flavanone and chalkonoes in the flowors and

 particularly presence of butein (& chalkono) and butin
(a2 flovanone}, Puri aend Seshadri (1953) roported a now
glycoside, isobutrin.

Sceds @ Koleysera] and Kuzxup {(1967) roported
presence of palasonin in the scods of plant. Palasonin
i@ a loctone 31632236' ith 2 decaline ring systen,
containing two corboxvl groups., Tuminkatti and tanju-
nath (1929} oxaminod the fixed oil chemigaii# present
in tho seeds.
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Biological lork :

The antholnintic activity of thc palos bij
| {soeds) water extract havo been reported by Rajapurker
2t al. (1961} Keleysaraj ond Kurup {1967; 1968)
reported palasonin as the anthelmintic active principle

from the seeds. They also studicd palasonin for its
toxleity and other phaghacological eoffects on heart,
smooth muscle, blood prossure, respiration and nouroe
muscular conduction.

Sachdev ot al. (1965) studiod tho toxicity of
aqueous extracts of sceds of B.frondosa in rats, dogs and
rabbits. Chronic adninigtration by oral route for

2 ponths produced narked nephrotonricity, ond anaomia.

Liver, lungs and spleon chowed congestion. Stomach showed
gross dilatation and chronic inflaomstion.,

Clark and Geissaan (1949a; 1949b) studied
poteontiation of epinophrine effccts by flavanold compounds
{which included butin, butoin and othor 2',4,4'-dihydro~
xychalkone derivatives) on the isolated macmalian
intestinal muscle and in intact animales BRutin was used
ag a reforence substanco with uhit aativitym In this
butein was less than 4 timce but mozre active than Rutin
but butin was loss active than rutin.



p A H T A EEES ix!

HATERIAL AND METHODS
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The work is dividod in two parts

(13

chapter=1

Phytochomical tlork : Extraction and purification
of the active fraction from tho bark of Butes monogporma.

Chaptor-2 3

Ehazmacological viozk s Phaormacological evaluation
of the above montioned fraction so os to establish its
activity by using difforent in yitro and in vive
technigues, with special xeferenco to the bronchodilotor
and/or antianaphylactic activity.

Chapter - 1
3
MATERIAL s
The plant. bark of Butea monpoporma was collocted

from tho E«S.1.5+ Hospital campus, Jashi, New Bombay,

in ralny season in Julye-Sopt. 1979, Dre RoPJ.Subhedar,
Fhytochemistyy Departaont, Haffkine Ingtitute, identified
the plant.
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Acetono,

Benzene,

pe3utyl alcohol,
Chloroforn,

Ethyl acotate,
Hethanol,
Hethanol (AnslaR},
Potroloum ether.

All solvonts used were of LR grade, supplicd by
14/s Runa Industries, Donbivali.

Beagents :
1o
24
3.
4.

8.
G.
7.
Bs
D

Chemicals :

Yo
2.
3.

Sodiun hydronide solution {134 and 10%).
Diluto %yﬂroch&e:ie»aeid;(iaﬁ}.
Sodium bicarbonate solution (5 X).

Forgic chloride solution in 0.5N hydroghloric
acid ("’5 ﬁ} .

‘Alcoholic solution of aluminium chioride (15).

Dragendorff's roagent.
llayer's reagont.
Glacial acotic acid) LR grade, Rund‘lndustrias;

J faond
Liquor aznoniso ) Dombivall.

Sodium hydroxide pillets -~ Rebert Johnson.
Sodium bicarbonate ~ Sarabha M. Chemicals.

Hydrochloric acid ~ Runa Industr. (Chemicals),
Dombivali,.
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4. Sulphuric acid - Runa Industr. (Chemicals),
Dombivall.

5. Acetic anhydride - (Glaxo Labg., Bombay.

64 Hagnesium metal (foil).

7. lodine (crystalline) - B.D.H., England.

8. Silica geleG = Omega Chomicals, Thane.

9. Filter paper Ho.2 - Uhatmans Ltd., England.

METHODS 3

The bark of plant Butea monosperma was peeled
out from stem, and dried in shade at room temperature,
for one week., Dried bark was cut down to small pleces

and Qrcund to a coarse powder.

Dried coarse powder (0,5 kg) was extracted
successively with 2.5 litres each of petroloum ether
(4euéa°c), chloroform and methanol, in a nghlet
extractor. The solvent was changed over, when the solvent
in the contact of powder bocame colourless. The
extracts were concentrated in vacuum evaporatar to a
syrupy mass. Jotal 2 kg of the powder was extracted
by this method in four lois, and comparable extracts

from each lot were pooled.

Petroleum ether, chloroform and methanolic
fractions wore respectively designated as Fractions I, Il
and I1I, the total yield of each of them were 3 gm, 5 gm
10 gn reggectivalve .
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mothanol (500 ml). The extract was partislly soluble
in cold methanol. Solublo {Froction Hol.IV) (4.5 gms)
and insoluble {Fraction Ho.V) (9.5 oms), certs wore
separated. Tho insoiuble pazt was 5 times morxe active
in both the models (as mentioned above) and was used
furthor.

The insoluble fraction (5 gms) wos dried and
ouspended in 1% sodium hydroxide solution (100 ml),
resulting in & dazk roddish browm sclution (Fraction
NolVL) with a small amount of greenish procipitate
{Fraction No.VII}. The oolution was filtercd and the
procipitate {VII) (6@5~gm)-was discardod as it was
inactive. From the filtrate (VI) a dark brown mass vas
precipitated by adding 10 & hydrochloric acid, making
pH acidic. The precipitate (Frsction lio.VIII) was
filterod, washed with distilled water to make it acld
free and dried {1.5 gms)s The filtrate, with winoezred
colour (Fraction No.IX) was discarded,

“Altosnatively, 30 as Lo increoase the yleld of
active fraction as well as to cut short the lengthy
Soxhlet extraction procodurc, a simpler nethod was
followed to isolate tho total phenols and acids from
the plant. Powdered bork (3%0 gms) was oxtracted directly
vAith 1% sodium hydroxido sclution {500 ml) in cold, in

a glass percolator, FPorcolato was 8 dorkered solution.
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Percolation was continuod by using frosh sodium
hydroxide (300 ml) every time, till the colour of the
percolate faded, All those extracts were pooled
{Fraction A) (1.5 lits.) and 10 5 hydrochloric acid was
added to the pooled solution to make it acidic, vhen a
dark«brown mass proecipitated out. The precipitate
(Fraction B) was filtored and made acid free by washing
it with distilled watex. The filtrate {(Froction C),
was discarded.

The precipitate (Fraction B) was dried conplotely
under vacuum to remove ail water (3 gms). It was
macerated with hot dry methanol {AnalaR grade), when a
reddish brown solution in mothanol was formed with a
buff coloured rosiduc. This solution was filtorod hot
and the buff coloured rosidue {Fraction D) was rejected.
From the filtrate methanol was evaporated under vacuum,
to give o dark zod mass (Fraction E) (1.0 gm). Total
1.9 kg of bark powder waos extracted by this nethod Yo
give 4.5 gms of fraction E. Tho gotivity of fraction E
was compared with the fraction VILI, isolated by the
method, px@viaualy-éesczibaﬁ, Both fractions showed
equivalent activity on the two models used to assess
the activity. These fracllons also cxhibited similax
patteorns in chromatographie studies, Hence, they wore
considered to be the samo oand peoled togother (Fr. E=-VIIL)
-~ Total yield 4.9 gmo.
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A erystalline sodiun salt was f&:meé fron &
part of fraction E~VIII {3 gns). Fraction E-VIII wes
cotiploteoly digsolvoed in ninioum anount of 0.1% sodium
hydroxide solution to give & dark red solution with
pH 7.2, The solution wos cvaporaied to dxyncss in
hot stream of air at 40-507C. Uhon sodium salt
crystals of the total organic acids and phenols fron
the plant wors obtolnod {Fraction Fel) (Uit 2.5 gms).

The fraction Fe{ vms used for detalled pharxmte
cologic¢al studics by dissolving regquired amount of it,
in distilled wateor or nornol saline, just before the
experiment,

Hethod 11 for separation 3

In addition to isolato F=X, anothor method was
followed for separation of aciive fraction. In this
method methanol insclublo part (Fre ¥),(1.2 gm as in
mothod 1 obtainod from methanol oxtract of the bark
fram~$nihlet,-was washod successively with potrolounm
sthor (40-60C) (1), other (2), chioroform (3), ethyl
acetate (4), acetone {5}, mothanol,(cold) (6), methanol,

| (hot) (7) and the reslduc gzemalned was fraction 10. Ald
thegse fractions woro tegtod on both screening modols to
locato the fraction with manioun &ctivityo
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Chrematographic studies s

‘The fraction E, VIII and E~VIII wore studiod
on thin layer and paper chromatographic tochniquos by
using varieus solvent systons, so as to ldoentify nunbor
of compounds prosent in octive fraction.

?h;ﬁ Layer Chromatography
1) Pr t A thin layer of
silica gol G, was formed on the glaaa.piafaa {20 X 5 ¢cm)

paration of nlate

by pouring the silica gel slurry, sade in acotone, and
spreading it by tilting the plates. The plates wore
activated in oven at 120°C for 1/2 hr.

Lopding of fracti The fractions wure
digsolved in hot methanol and appxied on the plate with -

& capillary. Hethanol was allowed to svaporate completely.

non . es ¢ The plates wore run
in on aixntight gas }ax in.diffexent solvent systong
as fallawa T

- 1) Petroleum cothex, 1i) Benzone, 1i1) Chloxoe
form, iv) Ethyl acetate, v) Acetone, vi) methanol,
vii) Chlorofomemothanol (9:1), wviii) Benzene-acotone
{75228, 50:50, 25:75), ix) Liquozr ammonia (283 NiH 01
solution), x) Glacial acotic acld; xi) ethanol-amnmonia
(9:1), =x=ii) Methanoliacotic acid (9:1), xiii) p-Sutanole
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acetic acldswater {aﬁﬁj {4:1:9), =iv) 10 sodiun
hydroxide solution, xv) Saturatod sodium bicarbonate
solution. |

Asconding paper chromatography of the fractions
on thatnman No.2 filter paper, by using same solvont

ﬁy&teﬁs'aﬁﬁ chanber,wore also carried out.

Visualization of the plates 3

The rosolved fractions wore visealized with

naked eye, and by putting the plates in ifodine chanbor.

Spot tosts : Ihe froction E~VIIL was studied for
thoe pregence of different chomical groups as alkaloids,

flavonoids, eotc.

a}) Phenols &
1) Solubility in 13 sodium hydroxide solution.

131} Reasction with forric chioride {1-5 %)
solution in 0.5 hydrochloric acid

111} Reaction with 13 alecoholic solution of
aiuiniun chiloride {Gage ot al., 1951},

b} Acids 3
£) Solub¥iity in 150 sodium bicarbonate
solution,



78

2} Iosts for prosence of alkaloids @

a) Test with Dragendorff's reagont : (nunier and

Hathaboouf, 1951) : On a filter papor a drop of concontw
rated hot mothanolie solutlon was placed, solvent was
conpletoly evaporated, A drop of Dragendorff's resgont
{solution A + solution B) was placoed noar the fraction
spot such that boundaries of the tmo spots moot. Dovele
opnent of colour aftor mixing of the boundarics was
noted.

b) Igst with flayex's reagent : {Cromwelil, 1955):
A drop of concentrated hot methanolic solution was
placed on a glass slido and golvent was ovaporated. On
this spot a drop of conc, hydrochloric acid was put ond
mixed. Adjascent to this a drop of loyests reagoent was
put and two drops were allowed to mix. Formation of o
pracipitate at the interfaco of tup drops or in the

mixed drops was observoeds

3) Test for presence of fiavenoids : (tabry: et al.,1970):

Colour reactions with -

a) Aqueous sodium hydroxide solution : To 0.5 md
hot methanolic solution of the fractlion, aqueous solution
of sodium hydroxide vas added and colour doveloped was
noted.
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b) Concentrated sulphuric seid : To 0.5 nl of

hot mothanolic solution of fraction, $«2 drops of
conc. sulphuric acid wos added to obgorve the colour
developed, -

¢) Ircatment with nagnosium/hyd: |
acid ¢ To 045 nml hot mothanolic solution of fraction a
piece of magnesium foil and 1=2 drops of conc. hydroe
chioric acid was added and colour developed was noted.

4) Iest for storoids :

\ Libernan and Burchard reagent test : (Burchard,

1689) : To 0.5 ml of hot nmothanolic solution of fraction
one drop of acetic anhydride and 1«2 drops of concs
sulphuric acid was added and dovelopment of colour
{particularly greon) was obsorved.

5) Iest for glycosidos &

shli! t 3 Te fraction 1053 -naphthol in
alcohol was added and to this 2 ml of conc. sulphuric
acid was added and duvelopnont ¢f rodeviolet ring at
the intesphase indicates the prosence of glycoside.
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Chapter = 2

PHARMACOLOGY ¢

IERIAL ¢

inimals

1. Hice - L) albino (NI, Kasouli-Haffkine stroin),

2.
3.
'
5.

i
2.
3.
43
D

Ge

e

[

G

1i) 87/6L/G strain,
Rots, albino (Haffkine strain),

Guinca pigs, (Haffkine strain},
Frogss
Cats (stray).

Sodium chloride {I1.P.) - Sarabhal il. Chomicals.

Potassium chloxide {Analar), B«D.H.

Dextrose {Analar), Glaxo Labss

Sodium blcarbonato {G.R.) = Sarabhai Chomicols.

Sodiun dihydrogen phosphate, 2H,0 (Analar) =
Sazrabhal M. Chomicals,

Potassiun dihydrogen phosphate (G.R,) =
Sarabhal s Chomicals,

Magnesium chloride.si,0 (Anslar), Glaxo Labs.

#agnesiun sulphate, ?azzi {GeRs) = Sarabhai 3.
Chenicals.

Caleium chloride.2H0 (Gafie » BoDeHe
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Liong {for constitution sce Appondix_ I)-:

1. Normal saline (0.9 % w/v).
2. Tyrode solution.

3. Kreb's solution.

4. Feigon's solution.

5. De Jalon solution.

6. Frog Ringer solution.

Standord drugs
1+ Adrenalinoe - Gajjar's Phormaceuticals.
2« Acotylcholine ¢hloride = £, larck.

3 Aluninium hydroxide gol ~ Gift from Hoochst
Pharmacouticals.

4, Aspirin -~ Alta Labs-l.ﬂ
Se .&txapine sulphate - C.H:Dorhinnger Sohn.
6, Carbiochol = Fluka Labs,

7. Carrsgoenan « Sigma Laboratorics.

8. cmor'axase ~ BeDeHe

9. Compound 48/80 . Sigmo Laboratories.

10. Disodium chromoglycate {DSCG) - Fisons Pharmaw
ceuticals Ltd., England.

1. Histamine Acid Phosphate «~ Sigma Labs.
12. Isoprenaline - Serva Felnblochimica.

13. Leptazol = Bengal imnnity Co.ltd,

14, lepyranino laloate -

15. Oxytocin = S.P.Pharmacouticals.

16, Phenylbutozone = Ciba Gelgy {India) Ltde
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17. propranalol « Sigma Lahﬁrataxiaa;
18. Urethano = llorek.

19. Egg albumin - Gift from Hoecchst Pharmsccuticals
(9 Vt&) Ltd,

1. Pocket thickness gage, Mitutoyo Inc., Japan.
2. Plethismometer (Sequip)s

3. Organ bath (INCD}.

4. Kymograph {INCO).

S. Respiratery punp {C.F.Palmer (Lond,),Ltd.).

ba ﬁ&splaeemaatrﬁanammtex {CF Palmer {(Lond.} Ltd.)
7+ Rospiratory Tambouzr (INGCO). |

8. Square Wave Stinulator (LiC0).

THOLS &

Different ip yitro and in .-?..?;294 phazmacological
tochniques wore used to conflro the activity and node of
the action of fraction FeXs GCuinea pig isolated tracheal
chaln preparation and compound 48780 induced mouse hind
paw oedema wore used gs proliminary test models to
determine antiasthmatic activity, uwhile other prepaga-
tions wore used as confirnatory modols to show the
bronchorslaxant and/or antianaphylactic activity of Fel.
In addition to this soveral other general pharmaceloglcal
experimenis were carxricd out to detornine other actions.



Side effects and toxicity, if anv, of FeX. Crude
poetroleum ether (I}, chloroform {1I) angd mothanol {I1X)
fra&ti&n& were also subjected to goneral pharmacological
studies. In ail in yitro ond in vivo studics at loast
throo experioents were posforrned cicept in analgesic,
antiinflammatory and anticonvulsacent testings, for which

gnly one oxporimoent was porformed.

-
-

yitro studies

Fe) was studicd on -
§) Guinea pig trocheal choin proparation,
2) Guinea pig otria preparation,
3) Guinos pig ileum, ond
4) Rat uterus.

FeX and Fractions I, II ond III wwere studiod on
5) Frog rectus abdominis preparation,
6) Rat phrenic norve dlaphrogm preparation.

1 yiye studies

Fraction F-X was studicd on -
1} alrway reospiratery rosistence in guinecs pigs,
2} Compound 48/80 inducod nougse hind paw oedema,
3) Active paw anaphylaxis, |
4} Cot blosd prossure and rospiration, and

8) Lbgge

83
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Fractions I, 11 and III uwere ctudied for -

1) Antieinflammatory activity (lethod = Carragoenan
inducod rot hind piw oedoma),

2} Anticonvulsant activity {llethod = Leptazol induced
convulsions),

3) Analgosic activity (lMethod « Tail clip‘msthod)g

5;u§iga 3

t) Isolated guinca pla trachoal ehain (Castilloe
and DeBeer, 1947) : Guinea pigs (aiﬁh&t‘aex; 250+300 gms)
were stunned and bled to death. Trachcn was isolated
from the bage of lungs upto pharynx und kept in Krob's
solution, The adhorent tissues and muscles were
separated and a trachoal chain preparation was prepared
according to tho technique of Castiilo and DeBeer (1949).
The proparation was mountcd in 8 10 ml organ~bath at
37%C with lowor end fixed to tho aosxmtion tube and
upper oend connected to o frontal isotonic lever. The
physiological solution used was Kred's solution, with
carbogon for aeration. The relaxation of the tracheal
smooth musclo was recorded hwfthe frontal lover on o

Eymograph.

isoproterencl {isoprenaline) wos used as a
reforence drug to couse rolaxation of thoe tracheal somooth

muscles Dosew-dopondant rolaxation of the smooth muscle
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due to isoprenalinc was Cirot studiod (dose range -
2«8 ng/aml), Effect of the fraction an_ggg,gg‘ux'onb
the submaximal isopronalise (2 ng/ml) relsxation of tho
smocoth muscle was thon rocorded in.éasﬁ range of
sasaéﬁﬁrpgfml of FeX, In casc of isopronaline and

F=X doses, producing pez se rolaxation, the contact
poriod with tho tissue vas 120 secs., while doses of
F«X not producing poxr sc rolaxation tho contact period
‘wes 5 oins., followed by o subnaximsl dosc of isopro-
naline (2 ng/ml) with 120 secs. contoct period.

To prove the involvoment of bota adronergic
system, a eingle dose of propranalol (S ng/ml) was used
as standard antagonist to block the responses producod
by isoprenaline as woll gp F=X{s The contact period of
propranaiol was 5 ninutes followed by & submaximal doso
of isoprenaline (2 ng/ul) and FeX (800 fag/mi).

olated quiw atria (Clark, 1926) : Tho
hcart of the guineca pigs (eithor sox, 250-300 gns) was
removed immaﬁiataiy-aftar stunning tho animal and put in
oxygenated Folgen's solution. Tho atsias were isoloted
from ventriclos and othor tissues {aortn veins, ote.),
and mounted in & 10 ml organebath containing Feligan's
solution; with oxygen for aeration at room temperature.
One of the tissuo onds was fixed o aexatiéu tube whilo
ﬁtﬁ@iwend‘ta spring lendod otarling heart lever. The
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baats of the atria wore rocoxded on a kymograph by the

Javor.

Adrenaline wps used ss stondard dmg which
caused an increase in force and xate of the contracti-
1ity of atria, dose depondantly in the dose range of
580 nq/mx. The maxinal offoect of cach dose was seon
at 1.5 « 2 minutes aefteor which adronaline was washed out
fron the bath. Botween tvuo rosponses a rest period of
15 oinutes wos loft.

F=X in the dose range of ZOG-BOO/ug/ml was used
and effccts of it por s on the preparation and on sube
maximal doses of adrenaline (20 ng/ml) was studied, In
the latior cese FeX was odded 5 ninutes prior to adrende
1ino to observe its offccts on adronaline rosponseg.

3) Igoloted guinca pig iloum (llagnus, 1904) :
Guinoa plas of cither sex (weight 250-300 gms) wore killed
by stunning, ileoum was roooved by opening the abdomen and
was kept in Tyrode solution at 37°C. The lumen of the
floum was flushed with Tyrode's solution to remove
semidigested food and mucous. One inch piece fram the
distal ond of the tiscuc wos mounted in a 10 ml organ
bath, in Tyrode solution at 37% with carbogen for aoro~
tion. The lower ond of tho tissuc was fixed to tho

acration tube, whilc upper ond was connoctod o an



87

isotonic frontal lever wvhich recorded contractions of

the tissue on a kymographa

Acoetylcholine and histamine wore used as
reference drugs causing contractions of the ileal smooth
muscle, dose dopendently (both in tho dose range of
50=800 ng/ml), with contact poriod of 30 secs. The
rocovery period betwoen two responses was 2.5 ming,

Effocts of fraction F«X por se or the submaximal
contrabiiqns caused by pcotylcheline (100 ng/ml) ond
histamine (100 ng/ml) woero studied. FeX used in the
dose range of'ﬁﬂ-ﬁﬁajug/ml. The contact period of the
fraction was 3 mins, bofore adding tho standard agonists.

4) Isplatod rat utopus (De Jalon et al,, 1945) :
Female rats (120«180 gus) vore killed by stunning, uterus
was isoclated and placed in De Jalon's solution. Singlo
horn of utorus, after ¢pening the lunon of the wutorine
tube with o latoral cut, was nountod in a 10 ml organ
bath, containing De Jolon's golution, with carbegen for
acration at 28%°C. The lower end of the tissue wes fixed
to the aeration tube while upper end was connected teo
an isometric frontal lover which rocorded contractions

of the tissue on a kymograph.

Oxytocin and carbachol swre used as standard

agonist to cause a dosc dopendent contractions of the
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tissue in tho dose rangoe of X iﬁ”s fsu./ml and
1=16 /uglml respectively, with a contact period of
90 secs. FResponses wore repeated after overy O minge

Fraction FeX was studied on the preparation for
its'ggg‘gg effocts or for the intorasction (potantio~-
tion or blockade), with oxytecin or carbachol submaximsl
doses. In the l%&ex case tho contact period of FeX
wos 3 mins. pricr to tho submarinal rosponse of standard

agonist,

9} loolated frog roctus abdonminis preparation

{Buzn, 1952) : Frogs (100-200 gms) were pithed and roctus
abdominis muscle was jcolated. By o nodial cut in the
tissue two nuscleos were separated and a strip fron Ono
of the muscles was nounted in a 10 ol organ bath in

frog Ringer solution with carbogen for acration, at roenm
temporature, The low2r end of the tlsguo was fixed to
the acgation tube whilo upper ond was connected to a
Gimbal lever recoxding tﬁ? contractions of the muscle

on a kymograph.

Acotyleholine woo used as standord muscle
contracting agent, to cause dose dopendent centractions
of the muscle in the dose range 18 Fg/ml within

90 socs. The rest porled bBotwsen two responses was 5 ning.
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Effects of fractions FeX and crude petroloun
ether (1), chlorofoxm (II) and methanol (I11) oxtraocts
per se and on the submaoxinal contractions of acetyle
¢holino wore studied.

6) lsolated rat phronic norve diaphragn : (Sule

bring, 1946) : Rats (either sex, 120150 gms) were stunnod
and the phgenic nerve diaphragn preparaotion was mountod

in a 40 ml bath, in Krob's solution at 37°C with oxygen
for acration, by the mothod of Dulbring (1946). The
indirect contractions of the diaphraognm nuscle were
recorded on a hymograph with a starling hoart lover

after stimulating the phronic nerve by two platinun
clectrodes. Tho norve was stimulated at a voltago

2«4 V with 0.1 H, frequency and 0.2 m.Sec. pulso width

with @ gqQuare wave sticnulator.

Fraction FeX aﬁé crude potroleun ether (1),
chloroferm (I1) end mothanol {1I1) oxtracts were studicd
at 2 single dose of 400/ug/mi to couse any changas in
the contractions of diaphragm nuecle, induced by elocte
rical stimulus, indircetly through norve stimulation
or directly, upto 19 ming. after addition of drugss
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in.vivo Studics @

1) Alrway rospiratory recistanco in guines
plgs (Konzott and Rossler's lethod, 1940) :+ Guinco pigs
of dither sex (300-350 gms) wors snoosthotized vith ugroe
thano (25 %) and chloralose (1.5 %) mixturc solution
in 2 &aga\af 4 m1/kg intraperitoncally. The animal
was tied on a board in supine pasition, trachea oo
canulated'and prepared for the record of resplratory
ragisﬁanca on a kymograph &s described by Kenzett and
Rosslicex {1940). The jugular vein was canulated by a
polyethene canula to adainister the stondard and test
agents intravenously, BDronchospasm was induced dose
dependently by groded doses of h&étﬁ&iﬁﬁ {1.25 ~vﬁﬂ;ugikg)
intravencugly. Fraction F=X was administered in the
dase'range of 1.25 to 20 ng/kg introvenously. Tho poak
rogponse to drugs was obteined in 1-2 ains. The rest
period betweon two responsas was 10-15 nins. to rostore

the nernal regpiratory rosistanceo.

Effocts of FeX pex s or on tho suboaximol
doses of histomine inducod bronchospasm wes studiod.

In latter cese FeX was given 9 ninutos prior to histanminc,

2) Compound 48/60 inducod mouse hind paw ocdoma
2 Bnid ' ‘ '
(Ghaai‘gjrggg} 1980) : {ico of oither sex {NIH ox Kasaulil
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strain, 20-25 gns) waxé used throughout tho studies.
The hind paw thichkness of the oninals was measured by
*Pocket Thickness Gouge®, before and after the injecte
ione a8t dppropriate timo intorvals. in the right paw
anitsle received compound 48/80 dissolved in normal
saline and in the loft paw an equal volume of saline.
Increase in paw thicknoss was calculated for both pows.
The oecdema due to compound 48/80 was the difference

in increase in thickness, in the compound 48/80 and
salin@ injocted paws. Tho thiciness gauge is calibro-
ted in divisions of 0,00% inch each, honce one division

was termed as one unit of ocdoma or thickness.

The doso of caﬁpcund 48/80 and time for
neasurement of oodema produced vas Qas/ug/paw in
0.0% ml salino and 10 occonds rospectively (Ghool and
Bhido, 1980j).

Fraction F-X (locally, intraporitoncally and
intravonously) was tosted to couso inhibition of the
ocdena pibduc&d by compound 48/80 in comparison with
standard drugs - disodium cromoglycste {(local and intra-
patitoneai) and isopronaline (local). {Intraperitoncal
studios of isoprotercnol mere not succeseful due to its
fast degradation in the body).
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| Six animals wero used in each group and in
control group compound 48/80 was injected inm right
pow ‘and saline in left pow as deseribed above,

| In troated groups, for local studics, the
dxug? (F-%X, DSCG and isoprenaline) in appropricte
concentrations (6-24 ug/pow, 5«50 vg/pav and Q.1 to
1ﬂ/u§/paW‘rﬁspGativaly} wore dissolved in compound 46/80
soluﬁion in galine such that each animal receives
0.3 ug of compound 48/80 in 0,05 ml vith the drug, in
the right paw. The drug solutions of identical concow
ntrations in saline without compound 48/80 were uced
in plyce of saline for loft pows.

For intraperitonoal studios saline solution
of F=X and DSCG were injoctod 30 minutes prior to the
expergmant in the doso ronge of 25-100 mp/kg and
a.a-azmg/kg i«pe rospoctively.

For intravenous studicos, FeX was administored

20 mg/kg 1.V, 5 minutos prior to tho exporiment,

The percentage inhibition in the compound 48/80
oedema formation duo to drugs was calculated and
aigntfiaanc@ of cach sot of oxperiment was calculated
by applying student’s 't* tost,
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Propranalol in a fixed dose of 1 my/kg was
used (givﬁn 1/2 hre prior to experimont) to study its
effects pdr gse and in presonce of F=X by local and
1&&£&§&:i§¢héa& routes, on thé oodena formation, to

suggest the mechanism of action,

, hylaxio in nice (Ghooi and
Shide, !%%) t To support tho antianaphyzactic activity,
proved by}eampauﬁd 48/80 ocdena model of FeX a new
model sét'up in our laborgtory by Ghooi and Shide {1vay)
was used. For this ocxporirent alce of 57 8L/C straln
(either sox 20-25 gms) wore used in the groups cach of

6 animalse

In the sensitizaotion stage, animals ware
gensitized with egy sldumin 0425 mg olong with sluminiun
hyvdroxidel gol 6 mgfaninal, subcutancously.

After 8 days the anioals wore challenged with
849 aiﬁuﬁin as antigon, locally in,tnevhind paws. in the
right paw animols recelved 0.05 ml egg albumin solution,
in salinc in appropriate dose uhile in left pow samo
volume of nornal saline, The pav thickness of both
pows befaFE and after injections ves megsured by Pochot
Thickness Gage and ovdens producod by antigoneantibody
repction was caleulated as described in the previous
nethod. |
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fha optimum dosc of ogg albumin and tine %o
produce faximal cedems woroe to/ng/paw in 0.95 ml soline
and 10-15 mins. rospectively {Ghool and Bhide, 1981).

'iha effects of Froction FeX on the production
of ocdens by i.p. (25-100 mofig) and local (5~20/ug/pam)
routes and interaction with propranalol (1 mg/kg) wore
studiod os described in tho provious experiment, and
percentage inhibition of oedona was colculated,

{either sex, 3«4 kg) were anaesthetized by using a
solution of urathane (255) and ¢hloralose solution
(1.95) oixture, in a dosec of 4 ni/kg i.p. Trachea was
canulated and conneeted to 3 tombour rocorder on a
kymngrapﬁ“ Carotid artery wos conulateod by ;n‘axﬁmxial
¢onula and blood pressurc was recorded parallel to the
xéspiration by connecting tho canula thtcugh‘a»diau
placement manometer to the light woight float in the
othex azxm of manonetor,

Jugular/femoral vein were canulated by a polyw
thone canula to injoct the stondard and test agento

intravenously.

Initially, effects of standard drugs as adronaw
1ine {C.% and 1 ug/kg), acotylcholine (1,ug/kg). isow
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.pr&nziinﬁﬂii F@/kg} and histonine (f/uglag} on both
paramotors were rocoxded. F=X, in tho dose range of
H=20 mg/ké wos injoeted intravencusly, %o study ita
effects por ge on both porameters and also on the

responses of standard agoniogs.

Atropine, nopyresine and propranalol cere
used as cholinergic, histaoinic and botawgdrenergic
blockors resp.ctively (ell 1 ng/kg) and their effocts
‘on ctandard agonist as woll ac FeX responses were
studied.

5) LDS50 : FeX was adoinistered to albino nice
{oither gex, 20-25 gns) in doses ranging from 100 to
iﬁ@Omgjké intraporitoncally with 10 onimals/group. The
moxtalit% uplo 72 hours and any other side or toxic
effects ﬁexe noted and Laﬁg was calculatad.bv the method
of Litdeficld.

6) snti-inflammatory tosting : (Inhibition of

carrageenan induced rat hind paw ocdema - Winter gt al.,
$962) : , The crudo potrolounm cther (1), chioxoform (1)
and wethanolic (111} extracts in a single dose 400 oo/ g,
orally {giveﬁ 1/2 hr. before oxporicent), were tontod
for 1tslanti~£nflammataxy activity. Ocdema was induced
in the rat {6 animals/group) {either sex, 120-150 gms),
hin&pa@s with 0,1 ol of 14 carragoenan solution in



96
normal saﬂine solution in planier roagion. Phenyle
butazone (400 mgfka, oral) wos used as standazd drug
to cause inhibition of oodena and inhibition, &f any,
in the fractions treotod groups was compared with tho
inhibition duc to stondapd drug. The paw volumes
wore measured by plethisnomotor. Initial readings
were ﬁa&eﬁ bofore injocting carragocnan, Threo hours
after'inj$¢ting carragoonan readings of paw volume
ware again token and difference in the two readings of
cach group was the oedema producod. The oedema produced
in coatra; group {receiving carragcenan in paw and
1 m1/100 gm saline orally) was concidered as 100% cedoma
and perczent inhibition in ocdema due to phenylbutazong |
and fractions, was colculated,

i K: Lty {Tail-Clip Jethod)
{Soaje=Echaque and Lim, 1962) : Crude potroleoum ethox (1),
chloroforn (I1) and methanol (IV) extracts (400 mg/kg
i&txapazi£onaally, 1/2 hr. before oxporimont) were
studied for their analgesic activity. Uico of either
sox, 20+25 gms, NIH strain (10 animols/group) were used.
The metha@ vsed was Tall=Clip methods Standaxd drug

used was aspirin (400 my/ko) intraperitoncally.

The response to the osspirin and extracts by
tail clip meihod wos takon at 15, 30 and 60 oinutos

intervals. Thoe percont protoction with respect to
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control group (injocted with saline i.p.) of the
treated groups was studicd.

8) Anticonvulsant activity {(Activity sgeinst

leptazol induced convulcions) (Bianchi and Fraceschin,
1654) 1 Albino mice {cithor sox, 20«25 gos) ware usod
to iﬁducé convulsions, cheonically by leptazol

78 mg/kg. iﬁttaperitanaallv. in groups of 10 animals/
group. The crude petrolounm cther (1), chloroferm (11)
and mathanol (111) extracts were injected 400 mg/lig
iﬁt;&&e:&tan&aily, 1/2 houe béfere injocting leptazol.
The porcent protection in tho Lroated groups aq@insﬁ
loptazol induced convulsions and zortality with rospect

to control group {injected with saline intraperitoncally)
was studied..
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Chapter =~ 1

A) Bas ulgg of Extraction :

Hothod 1 used for oxtraction, vas successful
y&eiding a senipure fraction, FeX, which was found to be
active, The detalled pharmacological resulte of the
fraction are prescated in Pharmacological part.

tiethod I1, falled to vield any significantly
asctive compound, as tho activity wos distributed in
different fractions.

The flow diagran of the two oothods with the
yvicld and activity is given in the Diagrams | and 2
 respectively.

B) Results of Chromatography s

The froction EqVIII and E=-VIII failed to got
rosolved in distinct spots, in any of the chromatographic
systems Gged, in both silica gel and paper chromatography.

C) Resu

5 of spot Losts
1) Test for presence of phencls and scid
af fga&g far}gggnaig :
i} Solubility in sodium hydroxide - E~ViIil was

complotely soluble in 13 sodium hydroxide
solution 3




DIAGRAA = 4

D BARK (2 Kge) POUDERED BARK
’serlally extracted w&tﬁ ‘ H
‘ -t | Porcolated with 1% NaOH

O

- i
Dark Red Fercolate

BI.E a (ao-aa%) OROFO NOL
T )pinaetive i ti Fr.ill g) sActiva, _ (Ft.‘«)
n .
active ‘nedissolved in ‘ S
§ cold methanol. S :
! Tm—— 't : ;] PITAIE RED_SOLUTION
SOLUBLE PART INSOLUBLE PART (?r.a; 15 g) {Fr.C)
Er.iv, 4 g (Less active) FruV, Sig {ilore activo) (Active)
Dried and suspended in Filtazed. driocd
$ % HaOH compleotelys
i tlacorated with hot,
U dry eOH |
' $ i
o i H RIS S———— o
DARK RED SOLUTION GREENISH PPT. N T
(Fzo V‘:) Fre VL, 0.5 9. W‘ © BED sQLUTION
=+ 10% HGL ' (inéetiv& Methanol
YDLSH | {evaporated.
Frvitly 159 | DARK RED MASS
{Active) i FreE, 4.0 Qo
H (Active)
E ] o ! p ; . - i M
iPoolod ‘ .
NaOH Dark red brown

¥
Fre E=VIIL (4,5 g) ====Fw— stals (Fr.Fex)
{(‘iaximum Active) ﬁg\ (Moximum Ac%ive)
o)
w0



DIAGRAM = 2

1e0H EXTRACT OF THE BARK {300 g)
(Fraction 111}

;Bzﬁeﬁ and rodissolved
'in cold nothanol.

et it v l,

100

awn-‘n

e
1
L

&Q@LE PART i3 §§&Q3LE PART
(Fr. 1V, 0.8 g) (FzeV, 1.2 g)
{ Less active) {tlore active)

ﬂ:iﬁd

ﬂﬂdi‘

tjashed succesaiveiy

l

-Daﬁwg

i

- Pot.cthor (1)
{35 ng}

~fthier (2)
(38 ag)

o e o S AR G5 A o

ny
£

] {3)
(47 ng)
-wZthyl acetate
(66 ng)

w=Atetone {5)
{70 ng)

(83 ng)

b4

Astivity as
compared to

1/8 timos
active

/3 °

{4) Inactive

Inactiva

«~=400H {Cold) (6) N

deeitaOH{Hot) (7)

¥
]
SOLURBIE (8
SPLRRLE, (8)
1/2 timos active

mi.owau; (9)

Inactive

nealdaa, 120 mg {10)

{Inactive)
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i1) E=VIii1,on reaction with 13 ferric chloride
solution in 0,5 hydrochloric acid showed
an ochre colour initially which was turned
to greenish yellow solution after 5-10 cino.;

$14) Aluminium chloride _miutia‘n in alcohol (1%)
whon sproyed on a spet of E-~VIII ylolded a
orange spot.

1) Solubility in sodium bicarbonate solution (95))
The fraction E~VIII was about 50% soludle in
the soda dicorb solution,

2} Test for presence of alkaloids :

Reagent Result .
i) Dragendorff's reagent Negative
i1) Mayerts roagont Nogative
3) Yest for prosonce of flavanoids s

Colour reactions with ~

1) Aqueous sodium hydroxide solution 3 A doop
roddish brown colourwas developed immodiately,
changing to original yellow colour of the
alcoholic solution after 5«6 hours.

' 11) Concentrated sulphuric acid : A dark crimson
| rod colour was doveloped immediately, which
remained unchanged for 8«10 hours.

iii} Hagnesium foil and hydrochloric acid & Mo
¢olour change was obsorveds The yellow ¢ol-
our of original alcoholic solution remainod
unchangod. ' '

4) Icst for steroids : Negative.
%) Iast for glycosides 3 Negative.
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o-lIsoprenaline(2ng/ml.)
8-lso.in presence of drug
D=F+X{ng/ml.)
P-Propranolol (5ng/ml.)
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| Chaptor = 2_

| Isoprenaline, uced as reforence drug caused
a-§¢$EﬁdE§aﬁééﬂt'(2<*¢3 ng/ml) rolaxation of the tracheal
smooth muscle. Fraction FeX at lower doses (50-200 ug/ol)
did not produce any per gse relaxation but potontiatod the
submaximel (2ng/ml) dose of isoprenaline to the extent
of ?9~56 %. At higher doses (éaaﬁléﬂﬂ/ng!sl) FuwX
produced a dose~dependent rolaxation of the smooth
auséze‘ Tne sdi2vatlion oroduszed by 800 ug/nl of F=X
was 'equivalent to thot produced by 2 ng/ml of lsopre=~
nsliaa, thereby showing tho large doses of F=X required
- as compared to isoprenaline.

| The specific bota-adrencrgic roceptor blocker
ﬁtﬂﬂ?&ﬁt&ﬁl‘iﬁ no/ml) usod as antagonist blocked both
zsapgenalzﬁa as well ag F=X rosponsoss Figs, 2 flluste
rates the results. | ‘

iinea plg atria @

2) 1isolated
" Adrenaline in tho dose ronge of 5-80 ng/mi

produced dose dependant increase in the force and rate

of cchtzazticns of the nuscle. Froction F=X in the dose



" ISOLATED GUINEA PIG ILEUM

® ~ Acetyl choline (200 ng/ml.)
@ = Ach.in presence of drug

H — Histamine (100 ng/ml.)
H—Hist. in presence of drug
D—F-X(ag/ml.)

se 50 |200m H1
0

100
Hist{ng/mi) 100

5 1020408 o op e oD
Adr. (ng/ml.) -

200 400

° - Adrepaline (20 ng/mi.)
2 - Adr.in presence of drugs

D -F-X (ug/ml.)
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range 2ﬂ0~830/uglm1 failed to producc any per se
~effects, but all these doses caused potentiation of
submaximal dese {20 ng/ml) of adronaline {ranging ftan
20-100 ) dose dependontly (Figs = 3).

3) Isé;atad guinea pig ilounm :

Fraction F=X did not producc any pexr ge offocts
{contractions or relaxation) of the nuscle, but it
inhibitgd the submaximal doscs of both the standard
spasmogens used - histamine, acotylcholine, Histanine
submaximal dose (100 ng/ml) was dose dependently
(iﬂﬂﬁdﬁﬂ/ug/mkj blocked by F=X to the extent of 20-50,
while the submaximal acetylcholine responses (100 ng/ml)
vere also blocked by FeX to about 10-20 %, but this
inhivition was not dosewdepondent (Fig. - 4).

4) 25@ ated rat uterus :

Carbachol submaximal nosponscs ié/ug/ml) wore
blocked by F=X dose dependently (100«800 ug/mi) to the
extent of 15-30 %. The oxytocin induced submaximal
contiaat&ans wore also blocked upto 10-19 3 by FeX
in the same dose range, but this inhibition was not
dogew=depondent,

5) lgolated frog rectus abdominis 3

None of the crude fractions of petroleum ether (1),
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-

AIRWAY RESPIRATORY RESISTANCE IN GUINEA PIG
(KONZETT AND ROSSLER'S METHOD)
e - Histamine (5 ug/ml.)
e -Hist.in presence of drug
D?J"\'-X(mg/kg)

25| 5 10 20 ¢ o 1} .o
25 D

Hist.( pg/kg) i 25 B
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chioroform (I1) and mothanol (II1) as well as FeX
producod any changes {potentiation or blockade) on tho
submaximal dose of acotylcholine (4 ng/ml), in the dose
range §f t&euaﬂa/ugfml for all fractions.

&) Isclated rat phrenic norve diaphragm :

Neurémuscuiar conduction of the tissue was not
affected by any of the fractions (crude fractions =
petroloun ether (1), ¢hloroform (11), mothanol {111} and
F«X) at the single dose 400 mg/ml, upto 15 ninutes,

it Hethods 3

nvvi

1) Alrway respiratory rosistance in guinea pigs 3
(Konzett and Rossler's tiothod)

Histamine; used as standard drug caused a dose
dependent bronchoconstriction in tho dose range of 1.25 to
ze»uglk§¢ F=X, falled to producc any effect per sg in
the dose raonge of 1.25 « 20 mg/kg, intr&vnnausiv# But
the histamine submaximol doses (9 mg/kg) were blocked by
this dose range from 10 to 100X dose dependently.
Rﬁeev@r& of the histanine responscs was long, showing
iong duration of action of FeX (Figs ~ 95).

2) Compound 48/80 induced mouse hind pew ocdema :

FeoX {Local intraeporitoneal and intravenous), D5CG
{local and intraperitoncal) and issprenaline {local)



105

inhibited the oodoma produccd due to compound 48/80,
in mice hind pay.

In 1.p. administration D3CG was about 100 times
active than F=X, but locally F=X was more active than
BSGG.!.!sapreaaiina by local routs was 10 times more |
active than F=X. Propranalol {1 mg/kg preventod the
inhibition of oedema due to the fiactiun (in t.p. ond
local routes). Fig.—- 6 chows the dose dependent
inhibition of the oedoma of FeX, DSCG and isoprenaline,
locally. Flige = 7 shows the inhibition of oedoma by
F«X by 81l three routes ond prevention of it by propra-
analol. The detailed rosults are listed in Tablos - 3 to
Be

3) Active paw anaphylaxis :

- The cedema produced in sencitized mice hind
paw due o antigen {egg albumin) was inhibited by FeX
both by locsl as well as intraperitoncal routes.
Prnpxanélol prevented the inhibition of oedema caused
by FeX b? local route. Tho detalled rosults with
peréentage inhibition dose~dependently by F-X by both
routes are illustrated in Fig.~ 8 and Table « 6.



EFFECT OF F-X ON COMPOUND 48/80 OEDEMA IN WMOUSE PAYY
30,

C-CONTRCL GROUP
P-PROPRANALOL TREATED GROUR

L ILP. f LOCAL

UNITS OF OEDEMA
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e e

[0} 4 A
25 50 {00 SO+ 6 12 24 1244
c F-X F-X+P c ©FX F-X+P
mg/kg mg/kg MNG/PAW  ug/PAN mg/kg

ILP.

COMPARATIVE DOSE DEPENDANT INHIBITION OF COMPOUND 48/80 OEDEMA
BY F. X, DSCG AND ISOPRENALINE
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(0-452 jug/PAW) (9:72 ug/sPAW) (35 jg/PAW)

LOG DOSE




Table - 3 1 Effect of F=X on Compound 48/89 oedema.

GROUP Route Ti*eatmm Doso Haeagn .;!.gn&ﬂaanm
| - (mo/kg) wadm_gs___ 4 SeEa % Inhibition by ugggi_x_ag_
1 - Control - 23.6 0.94 -
24 LeDe FaX 25 17.83 2,08 25.0 Insignificant
30 depe 5  12.83 1,53 43.64 £ 0,08
4, L4pe 100 7.50 0435 69.64 /0,001
1. - Control - 24400 0.73 - -
2. Local  FeX 6 pg/paw 17,00 0.84 29.2 £0.01
3. Local 12 pgfpaw 10,16 | 0,83 98,66 £.04001
4, Local 24 ugfpaw  5.63 1.39 7370 £ 04001
3. Leve 20 mg/kg  11.66 1.33 5144 £ 0+01

Right paw - Compound 48/80 0.3 ugfpaw in 0.03 ml saline;
Loft paw - 0.0% ml saline,

0T



Tablo= 4 : Effoct of DSCG aﬁd_ 1soprenaline on Compound 48/80

GROUP Routo Treatment Dose tiean i Inhibition Significance
oedema 2 G E. by unpalzed

e __f B __43;%@,_%3-%__, —_—

te e Control - 20,0 - 1.80 - N

2,  4.ps  DSCG 0e3 ma/kg 12,6 0,92 37,00 (0410

3. : B3CG 1.0 mg/kg 7+5 1.04 6250 <Qv 0%

4s L1eDs DSCG 3.0 f&}ikﬁ 4.0 212 ‘ 8000 L 0+05

e S Control - 22.5 Q.64 — -

2, Lozal  DSCG 5.0 /ug/paw 16.3 2.56 18.67 Insignificant

3. Loecal DpsCa 25.0 /‘ug/ paw 16.5 1+38 26,60 <0;35

40 Local DSCG 50,0 Pq/ paw 565 ‘ 0450 T5+5 4‘3;991

5, Lacal gcprena«» Ot /ng/paw. 19.5 1.47 13.3 Insignificant

1ine .
6, Local  ® 140 }ug/-paw 6.85 0.91 9.5 [ 0001
7. Local n 10.0 flgipaw 2,00 0,61 011 L_ 0,001

Right paw = Compound 48/80 0.3 jug/paw in 0,05 ml caline.
Loft paw = 0.05 ml saline.

Ping

407



Table « 5 ¢ Effoct of Propranalol.

‘ Hean B S o
GROUP Route  Treatment  Dose Vedena + 5eE. 6 Inhibition Significonce
iin Hntte) h e ’
fe - Control — 24,00 V.73 -t
2.  Local FeX 12,0 ug/paw  10.16 0.83 58466 < G+001
3. Local Fef + P 12u0/ug/paw 19.83 0.83 17.40 a) <;ﬁ.1ﬁ
: +1,0'mg b} LOQQ‘
1e . Control o 23,60 0.94 -
24 LaDe FouX 50.0 mg/&@ 12.83 155 43,64 <i@&03
3, dspe F=X + P 50.0 mg/kg  20.34 1,95 12,97 a) Insignificant®
*1.0 mg/kg B) /0,05
P = Doso of propranalol : 1 mg/kg $.p. 1/2 hr beforo oxporiment.
fl«Ps 2 Compound 48/80 O.S/ug/paw in 0.0% ol saline.

LePe ¢t 0.0% nl salino,
* a) As compared to control group;

b) As conparced to standard troated groups
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EFFECT OF F-X ON ACTIVE PAW ANAPHYLAXIS IN MICE
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Table~6 3 Effoct of F=X on active paw anaphylaxis.

GROUP  Route Treatment Dose Hean , % Inhibition Significance by
' oedems 4+ B.E. unpaired *¢*
_ o o _test. .
1. - Control - 23.6  1.29 - -
2.  Local  FeX 5 pg/paw 17.2  0.66 27412 J 04003
3. o " 10 po/paw 10.8 1.24 64,2 L0404
4. ® . 20 jug/paw 5.6 0.2% 7643 £0.001
3. 0 FeX + P 10 ug/paw + 20,2 1419 14,5 a) Significant’
{(1.pe) 1 /mg/kg b) £0.,05°
6. LoDs FeX 25 mg/kg 20.4 t.22 13.6 Insignificant
Te " " 50 mg/kg 12,8 0.86 45,8 /0401
8, ® 502 058 73«8 ‘ 44100‘ )

4 100 mg/kg

P = Propranalol.

a) As comparod to control group;

b) As compared to 3rd group.

601



RIBRARY .
(APPRINR INSTITW W 110
COMBAY

4) Cat blood pressure and respiration :

F=X produced & dosowdopondent fall in B.7«
while the respiration function was also increased dose
dependently in the dose range 5«20 ng/kg. The standard
-agcnisis responses (ACh, histemine and adrenaline) wore
not aignific&ntiy affocted by FeX oxcept isoﬁxanaline, |
which was potentlated to sbout 208 by the fraction,

The per so effocts {viz., fall in blood
pressure and bronchodilation) produced by FeX were not
abolished by atropine or mopyramine maleate (both
t mg/kg), but propranalol (1 mg/kg) dlocked the broncho
dilation caused by FeX compleotoly and fall in blood
pressurc was blocked to about 30505,

The highest dose of FeX {1600 mg/kg) did not
kiil any of the animals in the group upto 72 hours,
hence the Lsﬁa,aauid not be calculatods The lower
dosos {100-400 mg/kg) did not show any side-effocts or
toslc effects while with higher dosce (800-1600 mg/kg)
slight CNS stimulation was seen.

6) Antiinflammatory sctivity

Crude fractions, potroloum cthex (1), chloro=
form (1II) and methanol (IXII) did not show any significant
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CAPPRINE INSTIER®

corpar 2.9 ?f/
acﬁiﬁxty as ageinst phenylbutazone in rat hind paw
carrageenan induced ocdena. Results arc shown in

Table~T ¢ Effect of F~X on carragecnan induced
GROUP Route Treatment Doge Mo, of % Inbibie
{mg/kg) animals tion of
used oecdena,
| {Rats)
i+ Oral Petl.other{l) 400 6 3
2. . Chioroform{il) 400 6 -t
3. bt Hethanol (I11) 400 6 11
6 47

4. - Phenylbutazone 400

7) Analgesic activity :

Aapiris trented animals produced a 20-50% ana=-
lgesic éﬁtivity‘by tail c¢lip method, as agaianst O 8
in control {saline injocted) groups The crude chloro-
form extract (I1) was 10=203% active while other two
extracts {petroleum ethor-l and methanol-Il} failed to
show any activity. (Table-8).
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Table - 8 : Analgesic offcet of FeX by ‘Tail Clip lothod'.

| - o  lo. of mico not rose
Group HRoute Trostment Dose ponding {in minutes)
{ma/kg) At —
30 60
t.  i.ps Saline 1 m1/100 ¢ 6/10 0/10 0/%0
2, = I(»‘g?e ther 400 0/10 o/10  ©/10
3, x{:?%?mtam 400 2/16  1/10  o/10
4, i thanol 400 o/10  o/10  o/10
(¥11)
By » Aspirin 400 5/10 4/10  2/10

© 8) Anticonvulsqgnt activity :

Crude petroloun othor oxtract {(I) oxhibited a

304 protection to lopltagol induced convulsions and mortaw-

ity as sgainst control (soline injected) group having
Other two oxtracts = chloroform (1I) and

03 protection.

methanol (111) showed a marginal activity.

Table=9 : Effect of FeX on Loptazol induced convuluions

in pice.
GROUP  Route Troatmont ao.?o % vortality
{mo/kg)
%o feps  Saline 1 ml/100 g 100
20, L Pat.othor 400 16
(1)
3s » Chloroforn 400 90
(11)
] 99

4o

dethanol 400
{111) .
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DISCUSSION AND CONCLUSION




Bronchospasm, pulmonary aa&ama and hyper-
secretion af'mueaéﬁ are the root couses of tho episodes
givﬁyspabe&; whoozing and cough in asthmo. These
symptoms are caused mainly due to the rolease of
mﬁﬂiaﬁﬁia'cf anaphylaxis from mast and other cells in
5ulm¢na£y tissue, by antigen-antibedy roaction, in
extrinsic asthma, Uhile, a number of agents have been
reported to preoduce rolief from attacks, or quimg an
attack #eﬁuca its intoneity, no cuxaﬁ&veltheraay has
yet beon descrided, |

By treatment with present drugs against the
disease, syaptomatic roliof is achioved by either
inhibiting the mediator rolcase, thereby reducing the
intonsity of the bronchospasm and oodena, or by
sinimicing the labour of respiration by bronchow

relaxation.

In the former category various antianaphylactic
drugs like disodium cromoglycate, gorticosteroids,
xanthine derivatives, ote. azo inciuded which intorfere
at ono of the stogeo of the anaphylactic reaction to
inh&biting the mediator seleasc. In the sccond category
dxugs:stlmulating beta~adrenergic systen (1ike sympathow

113
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mimetic amines) are included, which moinly cause tho
bronchorclaxetion, but olse are holpful to some extont

as antianaphylactic agonts.

| The treatment by any of these drugs is not
cuzative and thoy provide o symptomatic reliof only in
a fraction of population on which thoy are uscd.
Besides, cach onc of thom possesses certain sidee
effects. For those reasens, therapy is guided by the
response and compatibility of individual towards giffor-
ent agents.

- Search to dovelop newer and better drugs ie
directed towarxds obtaining on agent vhich would @G ore
effoctive than the pregent drugs. lodification of
catecholamine nuclous, for bronchodilator sctivity or
cromone, dioxypurine and storoidal nuclous for antie
anaphylactic activity has boon carried out extonsively
. but never subsiitutes of thoso drugs have not changed
the situation, dramatically. In the last decade, DSCG
and topical steroids lilke beclomsthasone developed from
the known aitive nucloil or anticholinerglc agonts like |
mothaseopalanine, are only few now drugs added in the

treatoent of the diseasCe

An slternative approach to the problem of
search for new drugs, wwuld be the exploitation of plants



with known activity against dsthra ondfor allied
conditions, and also known to contain similar
etxuctuxa/s which posseog antlacthmatic activity. The
bark of plant Butea monosperma (Palas) has been
ampxéyed in Indion systom of medicine to prepare a
decoction for use in cough and cold {ladkarni, 1976).
From the plant, Shaskars Rama Uurti ond Seshadri (19403
1941); Puri and Soshadri (1993) roported cortain
dorivativos of flavanoids = butin, butein, ectc. These
flavanolds possess a cromone oolety with a catechol
side chain, Hence, 1t was belicved that the plant could
. be bendficiasl in the troatmont of asthma, and this
hypothdsis wes tested uning two typos of techniques =
one, in which bronchorelaxont offocts were studied and
othor, in which antisnaphylactic activity was studied.

Uno of the difficultics in scrooning now agonts
for antiasthmotic activity is the absonce of appropriate
lsboratory modoel of the discase. The 9rasant1§ used
models differ significantly from clinical situations,
in both offector orgsn system and the sensitivity of
the species. Church and Gradidge (1980) comporod the
activity of a series of antianaphylactic agents, in the
commonly used labafataxv models, with thoir activity
in tho clinic. Their rosultis nggcs% that, techniquos

1ike passive culancous angphylaxris, and chopped human

1195
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lung anaphylaxis in vitre produces rosults which are

not parallel to clinical rosults. This is admittaﬁly
the most sericus drawback of laboratory studios of antie
asthnatic agents,

in the present study, for tosting the broncho-
dilator activity standard techniques as guinea plg
tracheal qhain {Castillo and De Beor, 1947); aixway
regpiratory rosistance in guinea pigs {Konzett and
Rossler ,1940) and cat respiration wwre used. Howvever,
for antianasphylactic screening two rocently reportod
models as "Inhibition of compound 48/80 induced cedema®
{Ghood ot al., 1980) and "Activo paw anaphylexis® in
mice {Ghooli and Bhide, 1981) wero used. Though, tho
models were now, the authors had reported thoir validity
as standaxd drugs like DSCG, isoprensline and theophyliine
had been proved to be active, cooparably with othox
standard models. In tho first model, compound 48/80 is
used to produce an anaphylactoid reaction {which is
similar to énaphyxactiﬁ roaction but not produced by
antigen-antibody intoraction). The anaphylactoid roaction
produced by compound 48/80 is ouch similar to that
induced by antigen. Rat poritoncal mast colls {Renadive
and Ruben, 1973; Atkinson ot al., 1969), guinca pig shin
were used-prﬁviously te produce this anaphylactoid»
roaction. ?ﬁe method of Ghool et al. (1980) using souse
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hind paw i# convenient, cheaper and guicker, hence it
was aeiﬁcied'fax antianophylactic scroening. Active
paW'aaaaﬁéiaxis\in‘%ice a8 also performed with the
sane xaaaéninga

%

;n:the phytochenical part of the work, fractions
E and VIII isolated by mothod I were biclogicelly active.
E@thﬂiraeéians were almost identical in their propertics
and hﬁﬂtaiwﬁxﬁ pooled together (E-VIII). Various
analytia&% and chemical spotl tests were employed for
ﬁnt&r&t&iéq the nature of fraction,

?he solubility of fraction in 1% sodium hydroe-
xide pxav%d the phenolic nature of the compound. Partial
aaluhilit§ in 5% sodium bicarbonate sclution revealed
the praaeﬁse of phenol carboxylic acid structure ox
pxaseng@-éf acidic (~COOH) compounds. The positive tests
given by fax:ic ¢hloride and aluminium chloride reagents
aaggastedéa yoiyphﬂualic structure, The colour reactions
with sadiém 59&:0&16&, conc. sulphurxic acid and magnesium/
hydrochlosic acid indicated the prosence of flavanoids,
At this s%age the fraction vas not subjected to further
putifiﬁat%on or chomical tests, but a sodium salt of
the fxact#an was prepared (F-X) which was used further

|
for detai;edvpharmacoiegical studios.
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The methed II for oxtraction vas unsuccessful
o —

as the activity'bf crude oxtract was distributed in
different fractions aftor sub-fractionation.

In the pharmacological part of the study the
bronchodilator effoct of F=X was firot investigated.
in the in vitre guinca pig tracheal chain model, FeX
produced marked potontistion of submaximal isopronaline
responses at & lower dosc range (30=200 wo/ml), without
producing bronchorelaxation per ge. Potentiation of
catocholanine responses is observed in case of a variety
ef‘dxugs of vhich phosphodiesterase inhibitors are bost
known. Igoprenaline is ouggustad tn elevate intracellular
cyelic~AtP (cyclic adenusing mono phosphate) levols
(Robison et al.s, 1967) ohich mediate muscle response.
The intracellular cyclic AP 1o dopgraded by phosphoti-
esterase and inhibitors of this onzyme ¢an potentiate
isoprenaline responses by maintaining intracellular
cyclic AMP at eloveted lovels., It is probable that F-X
acts in & similar mannor. The dose dependent potentiaw
tion of adrenaline responses in guinea pig stria, in witro
 is also supportive to this conclusion, F=X at higher
doses (4@0*%630/ug/m§} produce bronchorelaxant effects
in vitro, which waze'hiacked by proprenslol, thercby
further confirming the wook bota-gtimulant activity.

The activity of F=X could not be attributed
axciusively to the stimulation of one of the betae
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adrencrgic subtypes {bota=~1 or bete-2) as it also
potentiated the adrenaline responses dosé dependently
(30&-8@3/ug[m1} in iaolated:guineavpig atria and
caused a dosc dependent {5-20 mg/kg} foll in cat blood

Pressure,

On Ronzett and Rossler's model, recarding airvay
tespitatoty resistance in guinca pigs, FaK inhibited
histanine induced bronchoconstriction in a dosoe
dopendent manner, at dosoes ranging from 1.2% mg/kg to
20 mg/kg. F~X on isolatod guinea pig iloum demonstrated
nonspocific snooth muocle relaxant effects, but it also
revealed dose dependent {50-400 ug/ml) partial anti-
histaninic activity. Honce, it wos difficult to docide
what contributien tho antihistaminic offects of FeX
have in its bronchodilator setivity.

In anaesthetized cot respiration recording,
the dopth of respiration of animal was increased doso
depondently by FeX, and this rosponse was blocked by
propranalol. This confirmad the bronchodilator activity
of F=X in vivo with involvement of bota-adrencrglc system.

Studies on mediator release induced by anaphy-
lactodd reactions indicate that, F«X has potent inhibitory
activity on mouse paw pedena induced by‘camyaund 48780,
when adninistered locally (EDg, 1ﬁ/ug/paw)a But
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intraperitoneally the activity was poor (EDgq = 60 ag/kg)
suggesting & poor absorption of Fef by i.p. routo.

In active paw anaphylaxis sipilar results wero
observed, F«X caused & dose dependoni inhibition of
oedoma both locally and intraperitonczally induced by
antigen in sensitised mlce. As in the above method local
EDgq of F-X was 9 pg/;sw vhile by i.pe route it was
9% mo/kg, thus establishing the promise that iep.
absorption of F-X is not propez.

The activity of F-X as compared to standard antiw
asthoatic drugs fsoprenaline and DSCG in tho anaphylactoid
reaction model was twoniy times loss and threo tinwes
more respectively, on weight per weight basis by local
route (EDyns are ac shown bolow).

Dzug _EDgg local
FeX 10 po/pow
DSCG 35 po/pau

isoprenaline G.éﬁ/ngfpaw@

The beta-adronergic antagonict, propranslol,
almost completely inhibited the actions of FeXy, on node
iator release, in both modols. Such an cffect is
condusive to the inferonce that FeX stimulates the botaw
adroenorgic raceptors. Agonis acting on the betamaﬁran~
ergic roceptors have beoon since long hnowun to inhibit
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mediater relecase {Schild, 1936), and tihn presont study
roveals that F=X has a sinilar effoct.

Genoral pharmacological studies of F-X, on othor
smooth musclos and skalstﬁl muscles falled to reveal any
effect worth mentioning, Also it could not produce any
Letﬁé&ity upto 1600 mg/kg doso {(i«p.) in mice for 72 hrs.
and no other significant offcet wos obsorved. Tho erude
petrsleum ether (1), chloroform (IL1) and methanol {III}
woye also doveld of significant antli-inflammatory,

analgesic and anticonvulscant activity.

Butca mongsperma is a betoeadrenergic stimulant

which potentiates the activity of isoprensline and
adronaline. It is alsc o potcnt antianephvlactic agent
when used locally. Both thege effecis are most prooinant
in F«X, which is o partislly purifiod fraction fron
mothanolic extract of the bark and is probably rich in
flavanoids. #hile it would bo promature to make any
furthoer specuiations on the chemical nature and aétivity
of thé fraction F=X, its potential as an antiaathmaiic
agent can hardly be doubted, Further studies on the
chemistry of the active f:actiqng and its pharmacology
would be fruitful.
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SYNOPSIS

ANIRODUCTION

Bronchial asthoa has boen dofined as a condition
of subjocts with wide gsproad narrowing of bronchial
‘airways, which changos its sovority ovor short periods
of timo, either spontangously or under treatment and
£t is not due to the cardiovascular aiaéase.i Falling
under this dofinition aze tho two typos of asthma - the
intrinsic type and the extrinsic type. The psychogonic
factors and the comploment system ploy a pivotal role
in intrinsic type, whilo tho extrinsic type is mainly
duc to allergic regponses causing locallized anaphylaxis
in thoe bronchiasl asirways. The local anaphylaxis in
this situation is manifosted as bronchoconstriction,
endotholial oodoma orx collapse of gmal)l bronchiclos,
togethor leading to inadoguate alveoloxr oxchange of
qases.

. Anaphylactic recoctions arc & rosult of the
intczaétion boteen target coll ﬁaund cytotzopic onti-
body {(1g £) and the spocific antigen, The intoraction
causos an incroase in the porneablility of the coll membrane
and a release of chemical modintors, that producc offocts
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such as smooth muscle contraction, vasodilatation and
formation of ocdemas. Tho convontional bronchodilator
drugs provent bhronchespasn by dilating the bronchus,
specifically or non-specificaliy. The prosent philosophy
is to use the drugs which can solectivoly inhibit the
formation and/or reloaso of modiators.

It is esticated that almost 10} of the world
populgtion suffors or {s lilkely to suffer froo episodos
of dyspnoca, during its life time.a The magnitude of
the problen emphasizes the noed for newer and bettor
drugs to combat this condition. The convontional drugs
in use for asthmatic and allergic conditions are =
1) bota receptor stisulating cotocholanines and none
catecholanines; 2) thoophylline group of compounds;

3) corticosteroids and 4} tho cost rocont disodiun
cromoglycato.

Though all thoso drugs arxc used in prosont
therapy of bronchial asthna and allergic manifestations,
cach one of thom possessos cortain drawbacks. Thus,

" almost all catecholaminoo and noncatocholanines used in
asthms possess contral nogyous syston stimulating
offocts and cardiovasculor effocts. Howover, sono
rocontly developed drugs in this cotegory like salbutamol,
soterenol, otc. show loast of those sido effects at their
therapeutic dosos.
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The major drawback in theophylline group of
compounds is the contral nervous systom stimulation.

The major objoction o tho corticosteroid
therapy 1s their hindrance with the noral hormonal
function, which in somo cases can provo to be fatal.

In the case of disodiunm eromoglycate it is
stated that 908 of the potients do not yield any bonofit
to the treatmnntaz Also it has no cffocts on acuto
attacks and honce it is mainly uced as a prophylactic

agent.

For all those limitotions of the conventional
drugs, attempts are made in the lobosratories to dovelop
newer and safer drugs, eithor from plant sources ox from
fealm of synthetic chenlstry. Quite o fow plants have
yiclded compounds which are of use, though limited, in
bronchial asthma. Outsitonding amongot thoso are thoo-
phylline {Thea sinensis),ephodrine (Ephodrs sinca, Es gqui~
getina, etc.) and the rocently studied vasicinono
(Adhatoda ynsska)e’

-~

In Ayurveda the bark and julce of tho plant,
Butes monosporma Roxb, fanily legumicosae (Palas, Polash),
has been dosceribod to bo of value in alleviating broncho-
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spasn,. A docoction of the bark s usoful in coattarrh,
cough oand 6016;4‘ Tho plant 1o reported to contain
chalchones like ODutoin, Butin ond thoir glycosidos,
kinno tennins and galie acid, @tc,s

- In the proliminary sgudiae tho bark of tho
plant exhibited a bronchodilator effoct. Hence wo
were interestod in furthor invostigoiion on this plont
with o specific reforoncoe £0 1ts bronchodilator and
antiasthoatic activity, if any, in tho laboratory codels
and to establish the nochanism of action.

The work was dividod in tuo parts -

A} Phytochemical work ¢ Isolation ond purification of
biologlcanlly active oxtract.

B) Pharmacological work : To cstablish the antiasthnatic
and/or antiallergic activity of this oxtract using
éiffaz:ent. in vitro and in yiyo tochniques and to study
its mochanism of action,

As the oxtract of tho bark in prelinminary studies
showod a bronchodilator offoct, the sanoe was used furthor
to isolate the asctive fraction. At overy stage of
separation tho bronchodilatory and probable antialloxgic
éativﬁty was assooscd fellowing tho nothods of e



1) Isoloted guinca pilg tracheasl choin preparaﬁion;’

2) Compound 48/80 inducod hind paw oodona in micexa

The fraction showing positive activity on
these two models was uscd for furthor purification,

The bark was air-dried in shade, powdercd {1 kg)
and extracted sorislly with potroloum ether {(40.60°C)
{dry wt. 1.9 g), chloruoform (dry wt. 2.5 g), and
methanol (dry wot 5.0 g}, occording 2o increasing
polaority. It was found that mothanolic oxtract was
active while pet. ethor and chloroform extracts woro
inactive in both modols. Honco mothanol oxtract waes
chosen for further purification. |

The methanolic extract (5 ¢) was complotely .
dried and redissolved in aaia.methagplq it was found
that the extract could not be redissolved fully in cold
methanol. The soluble { 2 g) and inocoluble (3 ¢) ports
were separated snd screoned for tholr activity. Thoe
insoluble part was found to be active,

The insolublo oxtract ( 3 g) was axtxactéﬂ.with
1% sodium hydroxide solution. A dark ved solution of
total acids and phenols fron the ontract wos obtained
vith a small amount of groonish rosiducs Thip rosidue
was discarded as it was inoctive, Yo tho sodium hydroxide



solution 103 hydrochloric acid vas added till a dach
brown colourcd mass preocipitateds This precipitato
was filtored, dried ond collectoed (1.5 g).

A part of this proeipltste wos used to fornm
sodium solt by using 0.1 sodiun hydroxide solution.
To the procipitate, sodium hydreoxide was oadded gradually
until the precipitato was just discolved (pH 7.0). This
solution was ovaporatod to dryncss at 50°C when the
sodiun salt of total acids ond phenols crystallized out.
This salt fraction was further used for detailed
pharmacological studice.

B)

=%

To eotablish the pharmacological activity of
the sodium salt of the purifiod fraction, various
in vitro and in vivo laboratory feehniques were usod
as moentioned below 3=

1) Ip yitzo tochniques @

pig tracheal chain

xeparation 3 The traocheal smooth musclo contracts
and rolaxos tronsversely. Henco trachea was cut in small

rings and rejoined to form o chain, 8o as to Incroose
tho longth of the musclos The tissuc was mountod in o
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iﬁfmi bath containing Kreb's solution gassed with
carbogen. Relaration of the muscele vwag regorded on a
kymograph using isotonic frontol writing lever. Icoproe
naline and propranalol wore used o sitandard agonist
and antagonist respoctively. Effect of the fraction

per se¢ and on lsoprenaline responses was studied.

uinos _atria 1 The isolated
atria was mountod in o 10 ml bath with Feigeins solu-
tion with oxygen as eoration and conira¢tions wore
roecorded on a kymograph using Starling heart lever.
Adrenaline wos uscd as stondord agonist to cause an
incroase in the forecr ond freguency of contraction.
Effoct of tho fraction por se and on the adrenalino

responses was studiod.

3) Isolated zat utexus : Single horn of the
isolated rat utorus wags mounted in a 10 ml bath in
DeJalon's solution using carbogen as seration. lsotonic
lever was used to rocoxd contractlons on kymographs
Oxytocin and carbachol wore used as standard agoniots
to induce contractions ond offect of fraction per so

and on responses induccd by standard drugs was studicd.

On¢ inch plece

«e

of the distal ond of the guinea pig iloum wae mounted
in'a 10 nl both containing Tyrode sclution gassed with
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sir. Tho contractions vore rocorded on a kymograph
_uelng isotonic lever. Acotylcholine and histanine
‘wore used oe standard agonists. Effoct of fraction
pex se and on the rogpunses induced by alandard
agonists was studiod.

1) In vivo tochniques :

4} Alrway respirstory resistance in guinca

pigs (Konzette and Rosslor's mothed ) : The guinoa pig
{3%0-400 g} of cither son was asnaesthetized with chlogae
lose (25%) end urcthone (1.55) mixturo in the doso of

4 ni/kg i.p. The trachea was cannulated and the
respiratory rosistance was recorded on o kymograph by
connecting the trachcol connulo to g displacement
manomoter. The respiratory rosistanco was incroased

by i.ve injection of histanino used as standard agonist
and effect of fraction por se  on tho rospiratory
resistance and higtanminoe induced reslistonce was ptudied.

2) Iohibition of the compound 48/80 inducod
mouse hind paw oedoma : Cozpound 48/80 in the dose of
0.3 pug in 0.05 ol saline vas injoctod in the right hind

paw of the animal to induce ocdoma by histanmine roloasot.
In the left paw 0.05 nl soline wos injocted as control.
Tho right and left paw volumes were oeasured at 10 nin.

'af'injactibn using pockot thickness gouge. The
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differcnco botwaon right snd left pow wvolumes was
considered as standard oedema proeducod. The effoct
of the fraction on the inhibition of oodoma was
studied by using various routos of administration of
drugs such as local, f.v. and i.p.

cat {either sox, 3«4 kg) was anaesthotized with
chloralose (25%) and urcthano (1.5)) mixture in a doge
of 4 ml/kg i.pe The trachca was cannulatod and

expired air volume was rocoxded on o kymograph with

a tambour rocordex., Blood prossurc was rocorded simulte
aneauslv‘bv cannulating carotid artoxy through a
displacemont manomotors Tho drugs wore injected
intravonously through jugular vein, The standard
agonists used were scotylcholine, histamine, adrenaline
and isépreﬁaliae. Standard antagonists used were
_atropine, propranalol and mepyromine. The eoffect of

the fraction peg sc and on tho standard agonist was
studied. |

RESULTS

1) In yitro studics :

1) 1golated quinoa pig trachcal chain
preppration : On this proparation the fraction and
isoprenaline caused dosc dopendent rolaxation




(2oo¢séoo/ng/m1 and 1«8 ng/ml rospoctively). Propra-
nalol completely blocked the responscs due to the
froction and isopronalino.

2) lsolated guinca pig otrin : The froction
did not show any effect por ge but potontiatod
adronaline rosponsces,

3) lsolated rat uterus : o cignificant

effect was observed on clthor oxytocin or carbachol

inducod contractions in this proparations.

4) Isalatod quinca pig Slcum 3 The fraction
partiolly inhibited tho zosnonses inducod by acétyl»
choline and histanine but this inhibition was not dose
dopandont,

11) In yive studios :

1) Konzett _and Recslor's mothod ¢ The fraction
oxhibitod doso depondent (1.29 -~ 10 na/kg) inhibition
of the histamine inducod bronchoconstriction in anacse
thetized guinea plgs.

2) Inhibi of ¢ d_48/80 induced nouc
hind ppw oedema : Tho fraction causced dose dependont
{é»féyuglpaw} inhibition of 48/80 induced hind paw
oodena in aice. The protrecotmont with propranalol
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proventod this inhibition of ocdoma duc to the
fraction. The inhibition of oodona dueo to the fraction
wat also obperved vhen adainistored i.ve and L.pe

3) Cat blood SuIC pg! £ : The
fraction produced donc dependont foll in blood prossurc
(5~20 mg/kg) which was not blockod by atropine, proproe
nalol or mepyramine, In rnspiraticn.zecoré siight
increase in the expirxed airx voiumavwas sceﬁ ﬁhich may
bo duo to the bronchodilatation and this offect was not
blocked by above antogonists.

CONCLUSION <

The active fraction iselated from methanolic
extract of the bark of Butca monesperma Roxb (Palas)
mainly contains acidic ond phonolic compounds. Tho
fraction exhibited bronchodilator activity in guinea
pig trecheal chain proparation and airway respiratory
resistance in guinea pigs (onzett and Rossler's mothod).
It also stimuloted respization in anacsthetized cat and
produced stinulatory offect in igoloted guinea plg
atria. Propraonalol complotély blocked tho responsos
induced by the fractien in Sracheal smooth nuscle

preparation,

The fraction also inhibitod the compound 48/80
induced nouse hind pow ocdeme which wac provented by
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propranalol. From this it con be infexred that
fraction possocsod an antlallexgic activity by inhibi-
£ing histamino roloasc.

The date roveals that the fraction possossos

bronchodilatory, cordiac oficuiating and antisllorgic

activity wiich may bo modiotod through buta adrencrgic

SYSs tom,
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