ﬁ*PP::N’DIx 1“

PLANTA M IDICA

ZEITSCHRIFT FUR ARZNEI PFLANZENFORSCHUNG

v

Ozgan der Gesellschaft fuur Arznexpﬂanzenforschung e. V.

; Unter Mlthrkung von Prof. Dr. Auterhoff, Tubingen; Prof. Dr. Baerheim Svendsen, Lelden,

. Dr. Békésy, Budapest; Prof. Dr. Borkowski; Warschau; Pfof. Dr. Duquénois,’ Strasbourg; Prof.
Dr. Esdorn, Hamburg; Prof. Dr. Fairbairn, London, Prof. Dr. Fliick, Zirich; Prof. Dr. Hegnauer,
. Lerden;. Dr: A. Hofmann, Basel; Prof. Dr. Kaiser, Stuttgart; Dr. E. Meyer, Seeshaupt/Obb ~Prof.
Dr. Mothes, Halle; Dr. B. Mukerys, Calcutra (India); Prof. Di. van Os Gromingen; Prof. Dr. Paris,
Paris; Prof. Dr. Poethke, Jena; Prof Dr. E. Reinhard, Tubmgen, ‘Prof. Dr. Rowson, Bradford;
Prof. Dr. Santavy, Olomouc; Prof. Dr. W Schmud, Marburg, Prof. Dr. O. E. Schultz, Kiel; Prof,
Dr. Shoji Shibata, TOkIO, Prof. Dr. Soehrmg, Hamburg, Prof. Dr. Sokolow, Leningrad; Prof.
Dr. Trease, Nottmgham Prof. Dr. Tyler, Lafayette.

Schriftleitung: Prof. Dr. E. Schratz, Munster/Westf Mamn-LuthcpStraBe?

HIPPOKRATES VERLAG S‘TU,TTGART_ Co ‘ ]

. Bd2 ©° Dezember1972, : Heft 4

- ’ Sonderdmék

' s ' \

a Department of Botzmy, M. 8. University of Baroda, Indza e

»

SURVEY OF FERNS N GU]ARAT STATE (INDIA) FOR PRESENCE OF
ANTIBACTERIAL SUBSTANCES OF FERNS

[

. ‘

T B)}M.K.Kshiré'aganrandA.R.Mehta '

o

‘

Planta Medica C o

Pl



DA

" diseases from very long time, even,before the discovery of micro- organism (Ab ra-

T 'f‘,In‘tfoduetion ‘ . y - o

f . s e .,

Plants and their products appear to have been used inthe treatment of 1nfect1ous

‘ham 1949} In the field of modem mechcal practice Mosse' (1\852) was the first °
o' suggest the use of 7 m\xcto orgamsms for therapeutxc purposes. It was howéver,’
TyndaH a physmst, who descmbed the antagonistic action” of a species of Peni-"’
cillium to bacterial growth. Though he failed to' recognise the probable cause of .

’ the phenomenon, Tyndall (1876) “was the first to’ demonstrite the ant1b10t1c B

Pl
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action of a fungus. This was 1mmedlately followed by the ﬁrst clear descmpt{on of
 -bacterial lantagonism’ by Pasteur and:Joubert (1877) The “antibiotic research
gathered\momentum untll it culminated in the- dlscovery of penicillin (Chaln et’
al. 1940) as belongmg to a rage class of drugs, thé systematic chemotherapeutlc
.agents. . - o) - L )
"The'systematic mvesngatlon of hlgher plants for antlbtottc substances Wwas reviv- " .
ed when Osborn (1943) reported his now classical studies on antlrmcroblal sub- |
‘stances’ from green plants He made an expemmental survey on 2300 species of -
higher plants belongmg to 166 deferent famlhes and showed that’ ‘sevéral’ species

- in the Ranunculaceae, Cruciferae, Composztae and Liliaceae contamed substances -

that inhibit the growth of, Staphylococcus dureirs. and Escherichia: coli. Sirice then

‘ _vqummous ]1teraturje thas accumu}ated on_this subject (Nickell, 1959). Ahnost

all plants tested; however, have been spermatophytes (Lucas and Lewis, 1944;-

S ander et al,, 1945; Hayes 1947, Pates and Madson 1955; ‘Dhar etdl,
1968) and very little attention 1s\pa1d to the lower vascular plants; the Pterxdophy~ ’
tes. Maruzz ella’s (1961) screening of 34 ferns for ant1m1c10b1al substances is the. .

. only work ‘exclusively on lower vascular plants ‘He repor’ced extracnon of anti- 1,

,baetenal substance from 33 of the 34 spemmens tested ’ N

The present Work“is concemed wu:h the exammatxon of ferns collected from .-
’chfferent parts of Gujarat for antlbactenal’ contents, if any. Few species of ferns-.
- were coliected from Mount Abu reglon in Ra]asthan and theytoo aré likewise
tested R « T
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Methodology ' . . e ‘- '
All the. plants were fresh, green specimens selected ‘at random. Collecuons were made at
different times all round the year. The fronds were thoroughly washed with. «water, rinsed with -

distilled water and then air-dried for a week. Dried fronds' were mechamcally ground to. a

powder. The pulverised powder was next extracted 'w1th methanol for 48 hoursén a rotatary -

shaker. The extract was filtered and'the lettate concentrated under reduced pressure {bath temp.
50° C) to a desired volume. - o -

Antibacterial activity was determined by the use ef 1mpregnated ﬁlter—paper disks, The dxsks,'
6.35 mm, in diameter and punched, from No. 1 Whatman filter-paper were sterilized by dry
heat at 150° C for an hour in batches.in screw-capped bottles. Petri-plates were prepared the |
day previous to the actual testing of smnples by addmg 22m) of nutrient agar to sterile petri-
dishes (10 cm in diameter). The latter were then kept' at 37°C for 24 hours before being over-
laid with 3 ml of seed agar (1%) inoculated with the test organism. ' Previously sterilized filter-

.paper disks were impregnated with concentrated extracts and then allowed t¢ .dry at room

temperature. The dried disks were placed on theé seeded agar plates. A control disk impregnated
with solvent only and dried was also included. After incubation at 37° C for 24 hours zones of
inhibition were measured.' The area' of inhibitién measured included ‘that of the disk as well
as surrounding zone. !

~ . £ a0 N
t N : : .

) ‘Results and Discussion

N

The table 1 gsves the hst of ferns screened agamst the dlfferent bactemai cul-

tures. :

Table 1 and Fxgures 1to 4 clearly showed that some of the lower vascular plants ~
tested ‘contained active antibacterial prmmples This active principle or prmcxples ‘
varied greatly in their potency from species to species. Even within the same species,
the potency was found to vary not only with the stageof developmeént but also with
the ‘age of the plant. For in most cases, the activity was obsefved when the plants

were fertile and furthermore,:the older plants revealed more pronounced activity

than the young ofies. - : : -

The present list of ferns examined mcluded three spec1es (marked with* in Table

- 1) previously studied by Maru zzell a (1961). In most instances. partlcularly with
Nepbrolepis exaltata and Pteris vittata the findings of Maruzz. ella have been

corroborated; while in case of Adzanmm trapiziforme different results have beén’
obtained. Whereas we obtained positive results with Adignium trapiziforme agamst
Staphylococcus, aurens and Buacillus megatherium, Maruzzella reposted’ posi-
tive results onIy against E. coli. This, however, is not unexpected since the phyto- -

’ constntuents are known to'vary depending ¢ on ecologlcal factors such as, climate,

habitat, temperature under which the plant was growing at the time of collection .
as well as the differences in strains of micro- organisms tested. Regularity of occur-

" rence under identifical conditions was established in:most of the plants exammed

inthe present studies.
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- Activity of/ Adtanmm trap:zxforme czgamst Baczllus megatbermm {F;g 1) »and Smphylococcus

~ qurens (Fxg 2}.

Actmty of A!euntoptens farmosa ag'unst B. megathermm (Fig '3) and S aureus (Flg 47
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As these actlve antibactenal substances are capable of mhxbmng the growth of K
pamcular strains of bacterix, alone, it seemiéd: that.thése substances mxght be quite’” ‘
specific in . their mode of action.: Selectxve mhlbmon of bactemal cultures used
during screenmg by active pg:mcxple fromi soime plants is| very much suggestwe of
. theif species specific nature. ' *° . e . NN '1‘,’

“All the above ferns were: further tested for the presence of alkalmds The. pro- .

“cedure,followed for extraction of alkaloids.was similar -to that described by .,

Abisch’ and Rexchstem (1960) and miodified by Worthen et al. (1965). No .

: alkalmds were, however, detected in any of the ferts exammed for the plant ex-

tracts gave negatxve resul’ts Wlth Mayer-spand Dragendorff’s reagents. , o -
. ' 'Eablel ; LR -'i‘f. ',‘,',‘ Nl
Acuvxtry ‘of methanol extracts of fems agamst vanous bactena measured by paper dlSC method
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©o DA . ‘Summar"y

13 spec1es ‘of Berns avaﬂable in Gu;arat State (Indza) are examined for the pres-« ;
" ence of antibacterial substances Methanol extracts were. made of plants at diffe- , /
rent stages of growth and also‘of plants of different ages. R " ~
Antibacterial activity was observed i in few of the ferns screened. The activity -
was more pronounced in old p}ants than in young ones. The fertile piants showed
greater activity than vegetativeones. ~ ~ . t
A prehmmary study for the presence of- alkalmds in, fern spec1es was negatwe

i L' ‘—\' : N ’ \1,, ~
" Acknowledgements ' _

ey o .

. ‘Grateful thanks are ‘due to the Director, Central Research Insntute, Kasualt (l;tinlab) for
- supply, of bacterial strains and to the University Grants Commlssuon, New Delhx, for a research
grant toDr Mehta L ‘ -

’ ot : ’ . oop

References

B

Abisch,E., andRexchstexn T. Helv Chlm Acta43 1844 (1960}
Dhar M. L, Dhar M. M., Dhawan B. N., Mehrotra,B N and Ray, C Indlan]
Exp Blol 6,232 (1968) A R -
Hayes;L.E.: Bot. Gaz. 108, 408 (1947) - AT oL
'Lucas,E Hyand Lewis, R. W.: Science 100, 597(1944) .
Maruzzella, ]. C.: Nature 191, 518 (1961) . ' - el -
Nlckell L.-G.: EconomchotanyB 281.(1959) . . S s "
Pates, A.L,and Madson,G. C.: Bot. Gaz. 166,250 (1955) . ' s
Sanders D W., Weatherwax,P and McClung, L. $.: Journ. Bact. 49, 611 (1945} :
"Worthen L R, Snell W H.,and Dick, E. A Lloyd1a28 44 {1965)

Address Dr. A R Mehta, Department of Botany, M S, Umverstty of Buroa'a,
SR coL . ) Baroda (lndza)

+ - . ts



