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ABsTRACT

The antibiotic activity of mesuol, mesuone, and kernel and shell oils of Mesua ferrea
seeds have been studied. Of these, mesuol and mesucne have been found to be fairly anti-
bacterial. Mesuol is about 1 per cent as active as penicillin against S. aureus. None of the
vonstituents have heen found to be active against any of the fungi tested.

Mesua ferrea Linn. is a tree of tropical Asia and belongs to the family Guiti-
ferae. Various parts of the plant are used medicinally in India, Pakistan, Indo-
china and Malaya. The flowers are said to be astringent, stomachic, expectorant
and useful in bleeding piles, the flower buds are used in dysentery. The unripe
fruits are aromatic and sudorific. The bark is said to have similar properties.
Leaves and flowers are used in the treatment of snake-bite and scorpion-sting
(Chopra, Nayar and Chopra, 1956). The oil is used in soapmaking, and medicinally
as an embrocation in rheumatism and in the treatment of itch (Kirtikar and Basu,
1935).

The oil of the seed-kernel has been investigated by Boorsma (1904), Hooper
(1908), Grimme (1910), Dhingra and Hilditch (1931), and Chatterjee and Gupta
(1937). The presence of an essential oil and two bitter substances has been re-
ported in the flowers (Boorsma, 1904).

The seed was found to contain a pale yellow lactone, CyH,,0;, called mesuol,
to the extent of 1 per cent (Dutt, Deb and Bose, 1940). Recent investigations have
shown that another constituent, called mesuone, C,oH,,0,, m.p. 136°, is also present
in the seed kernel to the extent of 0.01 per cent. The structures of these compounds
have not been definitely established although from the data at our disposal there
is little doubt that mesuol is & 4-phenylcoumarin of a complex nature.

The shell oil has also been investigated by one of us (D.P.C.) and has been
found to contain a phenolic fraction (unpublished data).

The antibacterial and antifungal properties of some natural coumarins observed
by different investigators have recently been summarised by Bose (1958). Of the
seventeen natural coumarins tested against the fungi, Curvularia lunate and
Aspergillus miger psoralene, seselin, luvangetin and =xanthyletin have been
found to have pronounced action against C. lunate (Chakraborty, Das Gupta
and Bose, 1957). Calophyllolide, a 4-phenylcoumarin derivative isolated from
Calophyllum inophyllum Linn. (Fam. Guitiferae), has been found to have tuber-
culostatic activity (Ormancey-Potier, Buzas and Lederer, 1951). Novobiocin
(Kaczka et al., 1956 and Frost ef al.. 1955.56), a derivative of 3-amino-4 : 7-dihydroxy
-8-methyl coumarin has been reported to be highly antibacterial. It is almost
as active as penicillin against Staphylococcus sp. and is also effective against bacteria
resistant to other antibiotics.

In course of a study of biochemical behaviour of natural coumarins, it appeared
to us of interest to study the action of some constituents of M. ferrea on a few test
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organisms of both fungal and bacterial origin. The results are presented here.
The micro-organisms selected were Micrococcus pyogens var. aureus (Staphy-
lococcus aureus), Bacilus friedlanderi, Escherichia coli, Eberthella typhosa, Vibrio
cholerae, Mycobacterium phlei, Curvularia lunata, Aspergillus niger, Helminthos-
porium sativum, Alternaria solant, and on each of these the effects of mesuol, mesuone,
and the kernel and shell oils of M. ferrea seeds were studied. The first two subs-
tances were used in concentrations which varied from 3 : 1000 to 3: 100000. The
oils were used without dilution.

The assay was carried out by the agar-cup method. None of the four consti-
tuents of M. ferrea was found to have any action on the test fungi. Consequently
no data relating to these fungi have been presented.

The kernel oil showed a slight activity against 8. aureus, but the shell oil showed
no activity against any of the bacteria selected for test. Mesuol and mesuone
had some activity against the bacteria. The activities of mesuol and mesuone were
also compared with that of “Penicillin " (Glaxo Laboratories) of potency 1650
units per mg. against S. aureus and with that of dihydrostreptomycin sulphate
{American Cyanamid Co.) against M. phlei. Assay was also carried out in presence
of normal horse serum. The data have been presented in Table 1.

EXPERIMENTAL

Assay of antibacterial activity:—This was carried out by the agar-cup method.
The test bacteria S. aureus, E. coli, E. typhosa, V. cholerae, B. friedlanderi, M. phlei
were grown in nutrient broth, incubated at 37°C for 2 hours. Loopfuls of these were
transferred to nutrient broth tube again and incubated for 2 hours. The broth
(0.1 c.c.) culture was then diluted 100 times with sterile distilled water and this
bacterial suspension was finally used as inoculum. One c.c. of this inoculum was
thoroughly mixed with 25 c.c. of nutrient agar medium, previously melted and
cooled to 45-46°C. The inoculated ruedium was poured into sterile Petri dishes
(diameter 9 cm.).

Assay of antifungal properties:—This was also done by the agar-cup method.
Conidial suspensions of the test organisms A. niger, (. lunata, A. solani and H.
sativum were used as inocula. A loopful of conidia from a $-day slant culture,
grown on Czapek-Dox agar (CDA) medium was suspended in 10 ¢.c. sterile water.
One c.c. of the spore suspension was added to 25 c.c. CDA medium previously
melted and brought down to 45-46°C. The inoculated medium was poured into
sterile Petri dishes as described above.

The agar plates solidified after sometime, and cups were cut out with sterile
cork borer (bore diameter 8 mm.) and solutions of materials to be tested were put
into the cups by means of sterile pipettes. The incubation temperatures for the
bacterial and fungal plates were 37°C and 25°C respectively. The inhibition zones
were measured after 24 and 48 hrs. in the case of bacterial and fungal test organisms
respectively.

As mesuol and mesuone are insoluble in water, they were dissolved in pro-
pylene glycol. Along with the experimental assay materials, a control was always
run for the solvent, propylene glycol. which showed a negligible inhibition zone.
Solutions were prepared with 15 to 17 mg, of the substances and the volume was
so made up that the concentrations reached 3 :1000. This solution was used as
such and was also subsequently diluted in ratios of 1 : 10, 1 : 100 and 1 : 1000 with
propylene glycol for the purpose of further tests. Aqueous solutions of penicillin
G and of dihydrostreptomycin sulphate were prepared by dissolving 15 mg. of the
material in 5 c.c. sterile water. These were further diluted in ratios of 1:10;
1:100; 1:1000 and 1 : 10000 with water for further tests.

The shell oil as well as the kernel oil was used as such. Rach experiment was
repeated 4 to 5 times and the mean values were taken (Table I). The variation
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in the diameter of the inhibition zones for each compound of the same concentration
was within 1.5 mm. in the different experiments.

RESULTS AND DISCUSSION

Tt appears that of all the substances studied mesuol and mesuone are the most
active against S. aureus. Mesuol is more active than mesuone against M. phlei.
None of the constituents have been found to be active against any of the fungi
tested.

It appears from the table that the minimum concentration at which mesuol
and mesuone inhibit the growth of §. aureus is of the order of 30 micrograms per
c.c. while that for penicillin is of the order of 0.30 microgram per ¢.c. From this
it may be said that mesuol is about 1 per cent as active as penicillin against S.
aureus. It may be mentioned here that allicin, a plant antibiotic, isolated from
Allium cepa, (Cavallito and Bailey, 1944) when tested against S. qureus also showed
an antibacterial activity of 1 per cent as compared to penicillin. The antibacterial
activity of mesuol and mesuone against S. aureus is thus of the same order as that
of allicin. The remarkable decrease of the in vitro activity of mesuol and mesuone
in presence of serum suggests that ¢n vivo trials of the antibiotic may not be fruitful.
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