Gl Ay s
alad) Gl lal) anlaill 315
Al Al

a olal) 4ls

A 53 lasad) Gany ciua 5 g (g gad) (Gl
Al Lpaibad 4 ja g Al clalidiuw) aladiul
A g Jrall ol paBld dpsal) Ly S0 da iy g el
As gz sl

Al
A dols - st A€ ulae ) asie
Badl asle (A jualal) da 8 g clllalia (e 850 (A

lldal) g8 (ha

4 g (i gk—
(2017 ) (A2 Anala/Blad) o gle (w5 o118

#2020 21442



Chapter ONe.... s Introduction

Introduction

Wounds and Burns Infection can be characterized as a damage of epithelial
membrane-protective skin, bone , muscle, or nerve connective tissue injury. It
could be induced by surgery, chemical, heat blast, cold, pain, cutting, tension,
friction, shaving, or other disease (Mukherjeeet et al., 2017 ; Wang et al.,
2018).Wounds and burns are classified as a difficult clinical issue, with early
and late problems leading to recurrent morbidity and mortality (Velnar et al.,
2009).

Wound infections are typically infected by several pathogens and can be
caused by the natural flora of the patient or by environmental or skin bacteria of
medical personnel whih considered to be the most significant causes of
morbidity and death worldwide (Forson et al., 2016; Hope et al., 2019). Around
180,000 deaths occur annually due to burns, and the majority of these deaths
occur in low or middle income developing countries (Burns, 2018).

There is an increased risk of infections due to altered immunity which may
lead to sepsis (Farina et al., 2013).There are many factors which lead to
infections in burn patients, such as exposed body surface, immuno compromised
state, invasive procedures carried out in the health care facility, and prolonged
hospital stay (Saaiqg et al., 2015) .

Factors related to a patient, such as age, total body surface area (TBSA),
and depth of burn wound, and factors related to microbiological organisms, such
as type and number, enzyme/toxin production, and motility of organisms, both
determine invasive infection. Superficial bacterial contamination can cause
sepsis in burn patients and both are directly correlated with one anothe
(Chaudhary et al., 2019).
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Medicinal plants have active compounds that are the primary source of
medicinal use. Plants were used in medicine since ancient times as a main
source of medicinal and nutritious materials for action and used in the
pharmaceutical substances for the treatment of many diseases (Shakya et al.,
2016). The recent studies have shown the efficacy of medicinal plants and their
secondary metabolites as effective microbial inhibitors ( Ehmaan et al., 2013).
Production or modification of new antimicrobial compounds available to
enhance antibacterial activity for treatment, disinfection or antisepsis is a high
importance field of study.

In this study, Nanotechnology offers a way of altering the core features of
various materials, including metal nanoparticles (Boisseau et al., 2011).
Nanoparticles (NPS) are small sized particles having a size range of 1-100 nm,
which play an important role in our daily lives, furthermore, it has pronounced
importance in the fields of biotechnology such as food, medical and
pharmaceutical industry (Kaur et al., 2012).

In microbiology, nano-sized antimicrobials are extremely responsive and
preferred over original sized antimicrobial agents largely because of their high
surface area, researchers approved that NPS have antimicrobial properties

against various bacterial, fungal and other microbial species (Wang et al., 2017).

The nanoparticles including zinc oxide and silver nanoparticles; these
particles have anti-microbial activity, as they have a wide surface area which
provides good connectivity to bind to bacterial membrane and then penetrate
into the cell, that the passage of this metal particles across the plasma
membrane, bacteria lose control over the membrane permeability of incoming
materials of bacteria, which leads to their death (Jones et al., 2008; Hendiani et
al., 2015).
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Metallic NPs can be produced via chemical, physical or Biological methods.
The biological methods in the preparation of nanoparticles are more likely
compared to the chemical and physical ones because they are enviromentally
friendly and cost-effective, and there is no need to use special conditions like
high temperature, energy or any toxic or hazardous chemicals (Yedurkar et al.,
2016).

The benefits of using plant or plant extract as reducing and coating agents
during synthesizing nanoparticles is the preferred one over other biological
methods, other biological methods, because it is a one-step biosynthesis process,
shorten the long process of culturing and preserving of the cell, safe for human
therapeutic use, and can also be scaled up for synthesis of large-scale
nanoparticles (Liu et al.,2011 ; Al-Ogaidi, 2017).

The current study aimed to:

Identify the common bacteria species isolated from burns and wounds infection.

Identify the isolates that are resistance to antibiotics

Determine the biocontrolling method for inhibiting the growth of multidrug
resistance bacteria by using green tea (Camellia sinensis) and graviola (Annona
muricata) extracts.

Using the plant extracts for preparing the nanoparticles.

Characterize of nanoparticles by using different technique like Fourier
Transform Infra-Red Spectroscopy(FT-IR), X-ray Diffractometer (XRD), UV-
VIS spectrum, Atomic force microscopy (AFM) and Scanning electron
microscope (SEM).

Determine the minimum inhibitory concenteration of the nanoparticles against

bacterial isolates causing wound infections (multidrug resistance).
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