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AAbstract

This experimental study was conducted for the purpose of comparing the effect of
antibiotics and plant extracts on Gram-negative bacteria Psewvdornorias aerugiriosa and
Gram-positive bacteria S7tap/iviococciis auretss isolation from urine of patients suffering
from urinary tract infections (UTI). Plant extracts were extracted of each of the (Syzvgiriirm
aromatficurm . Fucalvptius globrdiues. and Tirigconella foerwum-graectirnt) were extracted
using ethanol (70%0) once and using distilled water again. the active compounds in each
extract were identified and diagnosed by using a gas chromatograph device integrated
with a GC/DMS mass spectrometer. Concentrations of plant extracts that used in study
was(3020.50%20.70%0 ) the results of the study appeared on Psewrdornorias aerugiriosa the
aqueous Fucalvprics globiiliis extract (7020 and S02%) had an inhibition effect (1.1/1.0
cm) respectively (p==0.05). alcoholic Fucalyvpirits globicirs extract (70%6. S0%0 and 30%20)
had an inhibition affect ((0.9/0.7/0.6 cm) respectively (P=0.05) while Shy=verwan
arormaticiiriz ( 70%2o. S0%%. and 30%9%) . with inhibition effect reached (1.2, 1.1. and 0.9 cim)
respectively (p=0.05). as well as the agueous Syvz=zvgiwrm arormafticur ( 7020 . S0%2o. 30%0)
which had an inhibition effect (1.0. 1.0 and O.8 cm) respectively (p=0.05) .which was
highest effect on bacterial growth compared to the effect of all antibiotics used in study

except Tobramycin 30, which had a inhibition effect ( 2.6 cm).
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Symbols Meaning
ADP Adenosine diphosphate
aGNM1 Asialo -ganglioside M1
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E.W Aqueous EFucalyvpitus globulus extract
et al Et alia
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Chapteryr One:

Introduction

1.3J. Intryroduction

In recent years. many plants have been found to have inhibitory activity against
pathogens., due to the compounds and active elements they contain after extraction and
purification. in additional their lack of side effects and the inability of gcerims to develop
resistance to them (Kalaivani er ao/., 2012).

Plants are the main and alternative source of treatment Infectious diseases .thus plant
extracts provide continuous efforts to find new effective compounds against Imany

resistant bacteria including sfapfinviococcies spp . psetidorriorias spp (Anand erf aZ.., 2022).

There are many studies on the use of plant extracts to inhibit and kill microorganisims
when scientific progress_, withh all its capabilities, fails to cure some diseases as it is an
economical. safe. and highly efficient treatiment | the efficiency of these extracts varies
depending on the method of extraction. the type of solvent used for extraction. and the

fest microorganism (AFiz ef ag/Z.. 2018).

Plant extracts showed an inhibitory effect on Psettdorrorias aeriigiriosa . which is
ubiguity . its intrinsically advanced antibiotic resistance mechanisms_. and its association
with serious illnesses hospital acguired infections such as ventilator associated

Pneumonia and various sepsis syndromes., (Behz=zadi erfr o/7.. 2021).

- Previous study showed that effect of plant extrat on S. agis7ersrs bacteria. which is the
main cause of hospital infections or infections associated with contamination of medical
devices. as well as causing pyogenic infections to humans and poisonings. including
superficial skin injuries such as blisters and boils. and many other serious injuries to

organs and tissues of the body (Goel er /7., 2023)
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In present study. alcoholic and agueous extracts of Zrrigonella foernum -graectirnt .
Svzveitwumn aromaticurn and Fucalvpiries globriZies were used (which are among the most

famous and widely used medicinal plants) (Anand e7 a/7., 2022).
1.2. Aim of the Study:

1. Isolation and diagnosis of Psewdormornas aeruginosa and Staphviococcus aureus
from urinary tract infection (UTI).

2. Determination of the sensitivity of Psewdormornas aeriugirnnosa and Srtaphviococcius
aurews towards some antibiotics belonging to different groups and search for alternative
treatment using plant extracts .

3. Determination of the sensitivity of Psewdormonas aeruuginosa and Staphviococcits
aurews towards alcoholic and agueous extracts of Trigonella foenurm-graecuarn .
Svzveiwumn aromaticurn and Fucalyvpirius globulus .

4. Ewvaluating the effect of antibiotics on bacteria and comparing it to the effect of plant

extracts on these bacteria .

N
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T.iteratures Review

2.1. Bacteria causing urinary tract infections

Urine does not normally contain bacteria. and a small. harmless number may be
present in some healthy people .in general. the presence of bacteria and a high number

of bacteria may indicate a urinary tract infection (Brunzel. 2021).

Bladder infection (Cystitis) or pyelonephritis is attributed to two main types of
bacteria: They are aerobic( Gram-negative bacteria. which are considered the most
common example Kilebsiella spp . Profeus spp. Miyvcoplasma spp and Pseuudorniornas spp).
and (Gram-positive bacteria. which are considered the least common example

Strepiococcus spp. Staphyviococcus spp and Ernferococcus spp ) (Chou erf aZ., 2022).
2.1.1. STapliyvioCOCCHUS AQUFEeuUSs

Stapqhiviococci are gram-positive spherical cells. usually arranged in grapelike
irregular clusters . they grow readily on Many types of mmedia and are active
metabolically ., fermenting Carbohydrates and producing pigments that vary from white
to deep yvellow (Salih, 2022).

Some are members of the normal microbiota of the skin and mmucous membranes of
humans |, others cause -Suppuration., abscess formation. a variety of pyogenic infections,

and even fatal septicemia (Fink and Smith. 2020).

The pathogenic sftap/qiviococci often hemolyze blood. coagulate plasma. and produce
variety of extracellular enzymes and toxins .the most common type of food poisoning is
caused by a heat-stable Staphyvlococcal enterotoxin . Sftap/iviococct rapidly develop
Resistance to many antimicrobial agents .which consequently .presents difficult

therapeutic problems (Ibrahim., 2020).



Chapter T wo T iteratures Review

5. The peptidoglycan of S. qgurewrs has endotoxin-like properties (i.e.. it can stimulate
macrophages to produce cytokines and can activate the complement and coagulation
cascades) . this explains the ability of S. g ewrs to cause the clinical findings of septic

shock yvet not possess endotoxin (Duza. 2021).
2.1.1.3. Pathogenesis of S. aureus

Stapiiviococciis aurews causes disease both by producing toxins and by inducing
pyogenic inflammation .the typical lesion of S. gurewsrs infection is an abscess _abscesses
undergo central necrosis and usually drain to the outside (e.g.. furuncles and boils). but
organisms may disseminate via the bloodstream as well _foreign bodies. such as sutures
and intravenous catheters . are important predisposing factors to infection by S. qureus

(Ansari. 2019).

Two other characteristics further distinguish these species, namely. S. qureius
usually ferments mannitol and hemolyzes red blood cells. whereas S. epiderrnidis and S.

saprophiviiciis do not (Chalise, 2021).

Hemolysis of red cells by hemolysins produced by S. gureirs is the source of iron
required for growth of the organism . the iron in hemoglobin is recovered by the
bacteria and utilized in the synthesis of cytochrome enzymes used to produce energy

(Marguart, 2020).

Several important toxins and enzymes are produced by S. gurewss . the three clinically
important exotoxins are enterotoxin. toxic shock syndrome toxin. and exfoliatin (G.

Abril ef a/7., 2020).

1. Enterotoxin causes food poisoning characterized by prominent vomiting and watery,
non bloody diarrhea . it acts as a superantigen within the gastrointestinal tract to
stimmulate the release of large amounts of IT -1 and IT -2 from macrophages and helper T

cells. respectively (Patel er a/., 2023).

15
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Chaptery ' hhree
NMiaterials and NTethods

3.1 MViIaterxrials
S.1.3 ITmnstruments and Eguipments:

The necessary instruments and apparatuses used for preparing the appropriate
experiments in present study . table(3.1).

T able 3.1 Instruments and EFguipments

No- Instruments and Eguipments Company Origin
1 i Autoclave Hiravama Japan
= = Blender Newal China
== Bumer AAmal Turkey
= Compound light Microscope Nowvel France
= Cover slips AL S China
6. Flectric balance Sartorius Germany
e Eppendrof tube 2 ml Hamburgs Germany
s, Filter papar GENMN A Spain
o Funnel GEN A Spain
10. Forceps GENMNA Spain
1 5 L= Gauza GENMN.A Spain
12> Hood Medilab Korea
S Hot plate GENM.A Spain
14 Incubator Memmert Germany
S Micropipette Dragon lab China
16. Measuring cylinder GEN A Spain

16
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3.2 ZWiIiethods
3.2.1 Preparing the Culture NiIiedia

The culture media were prepared according to the instructions of the manufacturing
company stated on the containers and it was autoclaved at 121 C for 1S minutes, in 15
bar/in>., and incubated at 37 © C for 24 hours to be sure from their sterility and then kept
at 4< C until they were used as shown in table (3-5) (Orekan ez /.. 2021).

T able 3.5 Standard Culture NIedia.

No. Medium Purpose
1 E= Blood agsar base Determining the ability of bacteria
to hemolysis human blood cell
== MacConkey agar To cultivation of Gram - negative
bacteria.
2 = MNMannitol Salt agar Selective media for the isolation of
ppathogenic Srap/fyviococcr.
2. Muller Hinton agar AAntimicrobial susceptibility testing.
== Nutrient agar Growth and subculture of bacterial
isolates
6. CHROMNMagar ™™ CHROMagar™ Pseudomonas
PPseredormorias Selective media for FPseredormrorias
isolates.

No—Number

3.2.3 Chemical Solutions and Reagents

A, Gram stain solutions

It consists of four solutions which included ( crystal violet. iodine. ethanol and
Sufranine)., this stain was used to study bacterial cells morphology and its arTangemment
(MNMohamed. 201 8).

B. Coagulase test rreagent
The Tube Coagulase Test consists of putting approximatelsy 1 il of coagulase reagent
(rabbit plasimia) in a labeled test tube and incubating it at 34 to 37 degrees Celsius from

4 to 24 hours | if thhe tube has a thick. solid clot within 24 hours, it is Sfrap/fiviococcies

cariretis(DDeka er a7., 2020).

17
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Statistical analyvsis

Statistical analysis was conducted by using Chi-sguare (x2) test to determine the
statistical differences among different groups by using design statistical package for
social science (SPSS 23) .probability of(P= 0.05) was considered to be statistically
significant (Obialigwe e7 /.., 2023).
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Chaptery Four:

Results and Discussion

2. 3. Phenotypic tests Tor pathogenic bacteria
2. 1.3. Phenotypic tests Toy P.aerieSiriosda

Psetidormrrorias aeriigiriosa isolates appear simall in size, fruity or earthy odor . the
colonies appear pigmented | smooth with flat edge and an elevated appearance on
nutrient agar (figure 4. 2.A ) _ this isolate produce pyocyanin (blue green pigiment)
specially on CHRODNMagar ™ Psewvdornorias (figure 4 28 ) . on blood medium was
streaked with a pure colony of bacteria and incubated at 37°c for 24—4a48 hours | the
appearance of a clear zone around the colony indicates for B—hemolysis (figure 4 . 2C) o
the colonies of P . ageriigirrtosa isolate does not ferment lactose on macConkey agar and is
differentiated from lactose fermenting bacteria (Enterobacteriaceae) (figure 4_27>)_ the
bacterial cells from smear preparation are graim negative., rod-shaped. and occur as
single. in pairs. or in short chains (figure 4_1) . presumptively regards . ageriigirrtosa. the
bacterial colonies were able to grows well at 3742 2C | its growih at 42 °C helps
differentiate it from other Pserrdorrrorias species in the fluorescent which in accordance

with previous data to (Knutelski ez a/Z.. 2021) (Alshammari. 2022)._

Furthermore. biochemical tests were perforimed to support the results Vitek device
(E1l Sherif efr agZ.. 2022) _biochemical which is a rapid accurate technigue for the
differentiation of P ageriicirrosa (Capatina erf a/.. 2022) P. ageriigirtosa reacted positively
to catalase test (figure 4 _3B) . oxidase test (figure 4 38 ) and Simmon”™ s citrate tests
while it was negative for methyl red. Coagulase test | it the biochemical properties of

the organisim recorded in this study are the same as obtained by to (Alshammari. 2022).

22
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Figure 4.1 NIicroscopic inTnagge of cram megative FPseredomrorias acerrtocirrtosa bacteria (pink-—red

rods).

Ficure 4.2 A FP agervecirrosa on mutrient agay B. CHRONagcar Pseuadomona for thhe isolation and

detection of P, aeruginmnosa C_. FP aerrtocirrosa beta hemolsysis on blood agay DD FP. aericeciriosa on

23
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2.2. Results of screening compounds of plant extracts by mass specitrometnry

The current study showed GC-DS results for Frircalyvpiriers cilobrilies A gueous that
were about 46 compounds., of which there are five highest compounds (table a4_1) where
the (7-octen-2-ol.2-methyvil-6-methvyvlen) compound was the highest concentration

(16.8313) whiile (1 -hexen-3-ol) was the less concentration (S5.042).

Table 4.1 showing thhe percentage of thhe top five compounds in FEFrrcalyprress gclobrelfres Agueocous

extract .

INo.- Compound Name MNiolecular R)R.T ArTea FPct
forzmaula
1 7-—octen-2-ol_ 2-methvyvi-6- CioHH1sO 18.196 16.8313
methvien
=2 1 2 3-Benzenetriol CsEHlsO= 15989 . 1716
3 MNMethoxyacetic acid _.2- Ci17H22:0= 1©9.139 S_ 4689
ethvihexvl ester
=1 Isoaromadendrene epoxide CisH>2 O 20. 0384 S.8703
= 1-hexen-3-ol CsEHL12O 5.042 S5.2441

No. =—=Number
R T—Retention time

While current study showed GC-INMS results for Fucalvpifies clobiifies ETOXL extract
that were about S8 compounds., of which there are five highest compounds in (table 4. 2)
-where the (1_2_.3-Benzenetriol) compound was the highest concentration (11.0219)

while (Z.Z-3_6-INonadienal) compound was the less concentration (3.737) .

30
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As found that both the agueous and alcoholic Sy =ve7isi77? arormiaficiirrr extracts and
FEFricalrpiries slobriliis extracts contain (1 _ 2 _3-Benzeneiriol) compound in different
proportions. whiile the agueous and alcoholic Frrigorella foerrwim—coraeczdrrr extracts don’t

contain (1 _ 2 _3-Benzenetriol) compound.

70O

- il
. . m B & & =

Phemnol, Z2-methosxy—
S (Z-propenyl )}
TaCceTate

Sis{(2-
ethylexyl jJphthaliates

Evthyl alpha -d-

1.2 S-Benzenetriol =
slucopyranoside

= T roasonella foenum-—gsrasescurm ETOH o. 7598 o sl 234387 o

= T rosomella foenum-srasourm Agusowus == 5791 o o o
Sy=zyvETurm aromaticurm ETOH o.S=87= 210.95 5. 2253 13 3=
SyzyETurm aromarticurm Sgueous S 1329 =S =S7s 31 sos= I 3997

m Eucailyprus globulus ETOH O .s333 13 0239 o o s0se9

m Eucalyprtus globulus Agusowus o .sT7Sss S 31736 o o

Figure 4.7 Commomn Compound in all plant extracts
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Chaptery Five:

Conclusions and Recommendations

S. 1. Conclusions

; N

The (7-octen-2-ol. 2Z-methvyil-6-methvilen). (Z2-[2-[2-(2=2-

Butoxvethoxy)ethoxy |Jethoxy |Jethyv]l acetate) and Bis(Z2-ethyihexyvil)phthalate
compounds have the highest concentration in Ficalvpiiis slobiiiliis Agueous extract .
Trigconella foerwumn—gcraectirir Aqueous extract and Sy=yveiurm arormaficiazrn Aqgueous
extract respectivels .

The ( 1.2 3-Benzenetriol ) .( Ethy]l alpha-d-glucopyranoside) and ( Bis(2-
ethvihexyvl)phthalate) compounds have the highest concentration in Ficalvpiriss
clobiilics EtTOH extract . Trigonella joernwurn—gcraeciarr ETOH extract and Sy=yveoierm

aromarticurnr EtOX extract respectively.

All the extracts contained the Bis(Z2-ethyvilexvyvil)phthalate compound in different
proportions .

All the extracts containing (Bis(2-ethyvlhexvyvl)phthalate) as well as (1.2_3-
Benzenetriol) compounds were inhibition effect against bacteria more than extracts
did not contain them .

The effect of ETOXH extracts are highest than Agueuos extracts . shown that the
diameters of the bacterial colonies decreased with an increase in the concentration
of the extract used. at a time when the percentages of inhibition were directly
proportional withh an increase the concentration of the extract .

Trigonella foerwmr—gocraeciarr ETOH at all concentration . Frrigornnella foerriirri—
Sraeciurr A queous at all concentration and Fucalyvpifies slobrifiies A gueous 30%0 were
non effect on P . aerirgirrtosa isolate .

P aeriigcirtosa isolate showed sensitive to Tobramycin 30

S._airies isolate showed highly sensitive to Erythromycin 1S and resistant to
pencillin 10.
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Chapter Five Conclusions and Recommendations

S.2. Recommendations

1- Conduct an HPT C test to evaluate and identify the active compounds in each

extract.
2- Increase the search for alternative plant extracts to antibiotics.

3- Reducing the indiscriminate use of antibiotics. which has mmade bacteria resistant to

many of them.

4- Paving attention to medicinal plants because of their many benefits, both medically

and environmentally.
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