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A mor phine-like spasmolytic action (not naloxone reversible; involving the inhibition
of acetylcholinerelease) and also effects on the transmural transport of electrolytes
(Na" and K*) and water have been reported as possible modes of the antidiarrhoeal
action of polar fractions of Psidium guajava leaf extractives. The objective for this
study wasto verify if the reported modes of the antidiarrhoeal action should be
broadened to include direct antimicrobial actions on some of the more common
bacteria known to cause toxin-induced acute diarrhoea. Serial dilutions of a water -
soluble, freeze-dried methanolic extract were tested on 10 such organisms, grown
Separately on nutrient agar plates, to determine the minimum inhibitory concentration
(MIC) for each of these bacteria. These included the causative agentsfor (i) enteric
fever (Salmonédlla typhi, Salmonella paratyphi A, Salmonella paratyphi B and Salmonella
paratyphi C), (ii) food poisoning (Salmonella typhimurium and Staphylococcus aureus),
(iii) dysentery (Shigella dysenteriae, Shigella flexneri and Shigella sonnei), and (iv)
cholera (Vibrio cholerag). The growth of all these organismswasinhibited at theMIC
of 10mg/ml of the extract, which is equivalent to 2.5ug/ml of active extractable
flavonoids. The mogt senditive organisms (M1 C = 1Img/ml) wer e Staphylococcus aureus,

Vibrio choleraeand Shigella flexneri.
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I ntroduction

For the millions of rural populationsin coun-
tries of the developing world, diarrhoeal diseases
continue to be the major cause of morbidity and
mortality, with an estimated 1 billion episodes of ill-
ness and some 5 million or more deathsin children
under 5 years (5-8). In such populations, prepara-
tions from herbs and plants remain the most com-
mon forms of treatment for diarrhoeal disease.
Decoctions of the leaf, root or stem of the guava
plant, Psidium guajava Linn. (Myrtaceae), have been
used as antidiarrhoeal therapy in many systems of
traditional medicinein tropical countries.

Using the eectrically driven isolated guinea-pig
ileum and arat experimental diarrhoea model, it has
been shown that the polar fraction of extracts from the
leaf of this plant may owe its antidiarrhoeal activity to
aneuronal spasmolytic effect, an inhibition of the
increased secretion of Na® and K*, and adecreasein
water transport across the wall of the gut (1,2). The
flower and leaf of the plant have been reported to have
antibiotic activities (9). It was, therefore, deemed
logical to test the possibility of such an action on some
of the more common bacteria that are known to cause
toxin-induced acute diarrhoea. Thiswould be one more
possible mode of the antidiarrhoeal action of polar
fractions of the leaf of Psidium guajava.
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Materialsand Methods
Preparation of extract

Fresh leaves of Psidium guajava collected
from the vicinity of the campus of the Universiti
Sains Malaysia, Kelantan State of Malaysia, were
washed in water and air-dried at aroom temperature
of 22°C. The material was then oven-dried at 60°C
for 3 days, machine-ground into a coarse powder,
and extracted with methanol (75%) for atotal of 48
hours. The extract was centrifuged for 15 min. at
2,000 rev/min, and the supernatant was dried by
rotary evaporation. A stock solution of 200 mg/ml
in sterile distilled and deionised water was prepared,
and the pH was adjusted to 7.2 with 0.01N HCI.

Growth and maintenance of micro-organisms

The 10 types of micro-organisms were all
obtained from stock culture of the Department of
Medica Microbiology, School of Medical Sciences,
Universiti Sains Malaysia, Kelantan, Malaysia.
These included agents of enteric fever (Salmonella
typhi, S paratyphi A, S paratyphi Band S. paratyphi
C), agents that cause food poisoning (Salmonella
typhimurium and Staphyl ococcus aureus), the agent
of cholera (Vibrio cholerae), and those that cause
dysentery (Shigella dysenteriae, S.sonnei and S
flexneri). The organisms were maintained on blood
agar plates and tested periodically, using standard
identification methods to check purity. For
experimental purposes, the organisms were

inoculated into nutrient broths and incubated at 37 °C
on arotary shaker for 18 h. At least, 3 transfers were
made at adilution of 1:100, before the organisms were
used in the experiments. Only fresh 24-hour cultures
were used in all experiments.

Deter mination of MICs

The minimum inhibitory concentration (MIC)
for each of the organisms studied was determined by
using Mueller Hinton agar (MHA) in duplicate (10).
Overnight grown cultures, with optical density
equivalence of 0.5 McFarland, were used to lawn each
quarter of the plate. In the centre of each quadrant, 4
holes were bored with the butt end of a sterile Pasteur
pipette, and a sterile needle was used to remove the
agar plugs. Four dose levels of the extract (1.0, 0.5,
0.05 and 0.005 mg) in aliquots of 50 pl, were
introduced into the 4 wells, each marked for the
concentration of extract used. The plates,
quadruplicated for each test organism, were then
incubated right-side-up at 37 °C overnight. The average
diameter of the zone of inhibition produced by each
concentration of the extract was determined, using
calipers. Control culture plates for each organism were
runin parallel with thetest plates, using 50 I of gterile
distilled deionised water in the well.

Results
At a concentration of 20 mg/ml (1 mg/50 pl

well), the growth of all 10 strains of bacteria was
inhibited (Fig.1).

Fig. 1:  Mean growth inhibitions (diameters of inhibition zones) in mm produced by 20 mg/mi
(egquivalent to 5ug/ml of the active compound) of Psidium guagjava extract on 10
common diarrhoea-causing bacteria
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An MIC of 10mg/ml was obtained for 7 of the
organisms, and the most susceptible, Shigella flexneri,
Vibrio cholerae and Staphylococcus aureus, showed
an MIC value of 1 mg/ml. The greatest sengitivity (11
mm zone of inhibition) was shown by Staphyl ococcus
aureus (Fig.2).

Discussion

Anided antidiarrhoeal agent should possessthe
ability to reverse (i) theincreased luminal osmolarity
of osmotic diarrhoea, (ii) the increased electrolyte
secretion of secretory diarrhoea, (iii) the decreased
electrolyte absorption and (iv) the deranged intestinal
motility that causes decrease in transit time (11).
Previous reports have shown that the polar fraction
from the leaf of Psidium guajava was efficaciousin
all these conditions (1,2). It has aso been shown to
have antinoci ceptive effectsin gastroenteritis (12). The
added antimicrobia activity, as shown by the present
study, together with the effects on the pathophysiology
in water and electrolyte transport, give scientific basis
for the claimed efficacy in the use of extracts of the
leaf of Psidium guajava in the treatment of acute
diarrhoeain traditional medicine. The inhibition of
growth of al the types of bacteriathat commonly cause
gastroenteritisis a very assuring addition to reported

possible modes of action of this natural product. It
isinteresting to note that the extract could be used
against the Salmonellae. Both the food-poisoning
variety and the more virulent Salmonellae that cause
typhoid and paratyphoid fevers were equally
susceptible to the inhibitory effects of the extract.
Organisms causing dysentery were a so inhibited by
the extract. Since acute diarrhoeal diseases have
different modes of pathogenesis, it is very useful to
have demonstrated, through the present and previous
reports, that the antidiarrhoeal action is multifaceted,
just like the pathophysiology of these diseases. The
study also showed that Vibrio choleraeis highly
susceptible to the effects of the extract. Such an
inhibitory property would prevent the organism from
producing the vibrio toxin, and thiswould imply that,
when administered to cholera patients, it should
significantly lower the morbidity and mortality,
especially in children in remote places without
hospital facilities. Use of this natural product might
prevent death due to the dehydration caused by
continuous diarrhoea in these children.
Unfortunately, knowledge of the antidiarrhoeal
effects of thisnatural product israther limited to only
afew practitioners of traditional medicine, evenin
countries where the plant grows abundantly in the
wild or is planted in commercia orchards (4).

Fig. 22 Mean growth inhibitions (diameters of inhibition zones) in mm produced by 1 mg/ml extract
(MIC) of Psidium guajava on the 3 most sensitive of the 10 common diarrhoea-causing
bacteria. The MIC for the other 7 organisms was 10 mg/ml (equivalent to 2.5 pg/ml of the
active compound) of Psidium guajava extract
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The results also showed S. aureus acommon
food-poisoning organism, to be the most susceptible
of all the bacteria studied. Since S. aureus is also
commonly implicated in pus-causing wounds, it
would be interesting to hazard a guess that the extract
could be used as an alternative in the treatment of
wounds infected with this bacteria or with the muilti-
resistant S. aureus (MRSA).

There is evidence that the antidiarrhoeal
effects might be due to the presence of flavonoidsin
the extract (13), and the MIC of 10 mg/ml of the
polar fraction used in this study is equivalent in
potency to 2.5 pg/ml of these extractable flavonoids

).
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