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SUMMARY

Global emergence of resistance in bacteria to the antimicrobial agents has made 1t
difficult for the physicians to find effective therapeutic agents for diseases caused by
MDR  T1. MDR - Salmonella, MRSA, Ps. aernginosa, Acinetobacter, Candida cte,
Since long infectious disease are being cured by traditional practitioners with the help
of herbs and higher plants. At present antibiotics, obtained from molds fungus or
synthetically prepared have lost their efficacy. The new trend to combat the pathogens
Is fo use warer and organic extracls made from different parts of medicinal plants.

In this study 30 medicinal plants and their ditfcrent parts were screened for their in-
vitro anti- microbial activity, anti-adhesion activity under in -vitro and in- vivo in rat
model. their toxicity and immunomodulating propertics in BALB/¢ mice.

Screening for the antimicrobial activity was catried out against twenty different
bacterial species that includes ATCC and clinical strains. The screening of
antibacterial activily was performed by the agar well diffusion and micro broth
dilution method. Besidc water solution of Rosa cenrifolia (rose) and fruit,leaves and
stem solutions of Cfisiila was also included. From among cleven plant spices, only
clove aqueous extract showed broad-spectrum ol antibacteral activily against /.
aerugenosae and S, agalactiac and others. The antibacterial component present in the
clove was found to be heat stable as the autoclaving of the solutions did not affect its
activity. Agueous extracts of Rosa centrifolia (rose)y and Cfistula (Amaltas)
commonly used as therapeutic agents showed anti-microbial activity M. lvsoditicus |
Staph. awrcus . C.o psendodiptheroid — and Sh.dysenters | S. wyphi, E. coli and S.
pyogeney at significant]y higher concentrations . Four fractions of organic extracts t.e.
P1=P2, 8O0MR, EA2 and ALCR from the fruit of O fisada were also were found to
inhibit MDR Salmonella tyyphi at a Minimal Inhibitory Concentration (MIC) range of
125 - 5060 png/mi.

Methanolic extract of leaf extract of Bombar ceiba was found to be effective against
S, epidermidis, S. typhi. B. Subtiis. Shemamin - a novel pure compound isolated from
the leaf extract of Bombax ceiba showed artimicrobial activity against Listeria, B.
subtilis, Ps. acroginosa. Sh dysenteri, C. psewdo diptheroid and E.cloacae. Third
croup of plant products including Persea americana mill (avocado) peel, pulp. Bera
vulearis fheet) root pecl and pulp, Porplivea renere {nori, Sea vegctable) and Solwnon
tuherosu (potato) Peel, sub-peel and core were screened against several pathogens..
All the plant solutions and extracts had MIC value =25mg/ml except for Methanol
extract of Peisea americana peel that had MIC value for Kilebsiella 6.25mg/ml,
Protews 1.5me/ml. Candida 1.5 mg/ml, Pscudomonas 1.5mg/ml, £ coli type |
12.5me/ml, Staph awrens 6.25mg/ml, Strep sanguis, Strep sobrinus and Ecoli
=25mg/ml.

Formulation of synergistic compound

Since it takes a long time to introduce new anti- microbial compound, a short cut
stralecy is to prepare synergistic formulations . [n this study, synergistic preparations
were 'da_‘veloped by combining fruit solution of C fistw/a that is an  important
medicine of Ayuverdic and traditional medicne with amoxicillin a broad-spectrum
antibiotic that has lost its efficacy. The new formulation developed was named as
Amoxy-cassia. [t has already been patented by the Government of Pakistan (Patent



serial number 137124). We preferred the use of water solution as both amoxicillin and
C.fistula frutt have proven efticacy in oral dosage in aqueous form. Amoxy-cassia
was formulated {irst by screening with disc diffuston method and further confirmed
by the checkerboard titration method and time kill kinetics.

This formulation 1s found cffective against MDR Salmonella typhi, MRSA and Fcolh.
MDR S typhi causes Typhoid Fever that 1s endemic in developing countries like
Pakistan whereas  MRSA Is a common cause of nosocomial infections in the
hospitalized patients. It has become the threat to hospital personnel. as it mostly
invades the patients with knec and hip implantation. Urinogenital infections are very
common especiaily among the women. Another synergistic combination, which was
developed during this study, was befween Shamimin and Amoxicillin named as
Shamoxcillin. This preparation is found to be effective against S. ayphii and E.coli.

Iin- vitro anti-adhesion Activity of the Plant Products

Infectious diseases can also be controlled by the inhibition of the attachment of
bacterial stramns to the host tissue. Because once pathogens are able to attain foothold
on to the eukaryouc cell with the help of adhesins present in their pili, they survive
there by enveloping themselves with the capsule that is recognized with difficulty by
the human mmunc system. They then produce toxins and harmful products, which
damage the tissues or interfere with the metabolic processes.

Most important step in the pathogenesis of the discase 15 the adhesion of the
pathogens w the host surface through the adhesin present in their pili. Periodantal
diseases and dental caries are due to the adhesion of bacteria 1o the salivary pellicle
like Ssanguinis, Aggregation (o the polvmer dextran e.g. S sobrinus and
coappregation of A4 npaeshiundii 10 S sangwinis, They may cnhance subsequent
colonization of Porphyra gingivalis that is assoctated with adult periodontis.
Organism was treated with the extracts for one hour. Three models were set up for the
study ol adhesion. First one was attachment of S.sarnguis to human "O° group blood,
second was aggregation of S sebrinues with dextran and third was coaggregation of
Anaestundii T14V1 with S.sanguis 35. [mportance of controlling the dental plaque
lies in the fact that most of the pathogens like Streptococcal species present in the
dental plague is responsible for cuusing puimonary discase and bacterial endocarditis.
The pathogens mvade the lung and heart through oral cavity.

All four plants studied including - Bera vuigaris (beet) root, Persea americana mill
(avocado), Selwmuum tuberosun (potato} and Porplivra renera (sea vegelable -Nori)
has the potential of interfering with the adhesion of bacteria to host epithelral surfaces
. The most significant feature of this finding is that the water solutions of all the plants
are plaving au important role in the anti-adhesion activity of these plants. From this
we can say that when avocado, Beetroot, Potato and sca vegetable s caten, the
components of the plant material get in contact with the bacteria present in plaque and
therehy result in inhibition of  colonization o f bacteria on the tecth surface. Urinary
infections caused mainly by £.coll are among the most common infectious diseases.
Most of the uropathogenic E.coli can cxpress type P fimbriae and [ that contan
adhesin, which rccognizes ccll receptors present on the host cells. In our assays, we
found that water extracts of P. rencra (sea vegetable) and B. vulgarts (beet) root
inhibited the adhesion of £ coli 1o guinea pig RBC thus inhibiting infection of oral
surfaces. Most significant inhibition of adhesion to RBCs was observation with 7.



americaia (avocado) extract It would suggest that just like cranberry juice , avocado
juice can also be consumed (o avord urinary tract infections with E.coli Type - 1. The
result of our study reveals that all the four plants studied Beta vulgaris (beet) root,
Persea americana mill (avocado), Solanun tibevoswmn (polato) and Porphyra tencra
(sca vepetable) has the potential to interferc with the adhesion of all the oral bactena.

Those combinations in which treated S.yanguis and A naeshlundin which showed
lower  haemaggiutination titer as compared to the titer of untreated bacleria were
further checked by the flow cytometery technique. The flow cytometery result
confizmed our first result obtamed. Polyphenol Oxidase (PPO) and asparaginase are
the two plants enzymes that show anti-adhesion activity in vitro, These compound
were tested for their m-vivo anti-adhesion activity against

S, agalactivge (GBS) that normally resides in the female vagina and cause neonatal
meningitis. GBS infeets neonates during their passage through the vagina birth canal.
It is one of the leading causcs of due to neonatal meningitis. From our rat infection
model it was concluded that treatment of animals post infection with plant enzymes
like polyphenol oxidase, inhibited adhesion of bacteria. Another enzyme -
Aparaginase helped in the adhesion of GBS to vagina of the female rats. Thus PPO —
plant enzyme can be used instcad of antibiotics to avoid GBS infection.

Inmune system playvs an important role in the control infectious diseases
Enhancement of immune system is another important mode of controlling the
infectious disease, [n this study of Amoxy cassia and C. fistula were found to be
effective immunomodulator, In this study effect of Amoxy cassia, fruit solution of C.
fisula amoxicillin on immune system specific hurmoral immune system of BALB/c
mice employing sheep RBC as the antigen. Uncountable antibodies producing cell
were formed in the spleens of the mice treated with Amoxy cassia similarly the
haemagglutination titer was highest too C. fistula fruit solution also exhibited immune
enhancing property. Thus novel synergistic preparation Amoxy cassia has posses dual
activity antimicrobioal and immune enhancing to combat with the pathogens.. Our
newly formed synergistic compound - Amoxy-cassia as well as fruit extract of
C fistula exhibited @ very significant immunoenhancing cffect in BALB/c mice.
This was observed as high titer of anti-SRBC antibody as well as uncountable anti-
SRBC antibody producing plasma cclls in spleens of mice treated with Amoxy-cassia.
Control mice treated with saline showed fewer plaques /spleen as compared (o micc
receiving only . fistula or amoxicillin alone. This study shows that amoxy cassia and
C. fstula to be an immuno cnhancing compound. They have the potential to be an
excellent drug for the patient having impaired immune system like ALD patients,
person suffering from malignanssies and immunocompromised host. [t we look at the
efficacy of the amoxy cassia, it in vitro inhibits the nosocomially acquired MRSA
infection.

This is the first report about the immunomodulatory propertics of the C. fistula fruit
extract Thus the novel syncrgistic formulation Amoxy-cassia is not only inhibiting the
growth of difficult to treat organism including MDR Salmonella typhi strains, MRSA
and. £.coli but it also cnhances host immune response to specific antigens.
Armoxyeassia has the potential of being developed into an effective therapeutic  agent
for treatment of bacterial infections as well as an effective immunoenhacing substance
to provide protection against infections,.



