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Abstract

Traditional medicine across all traditions has relied on plant remedies since ancient times.
Traditional medicine relies on a wide variety of herbs and antibacterial compounds found in plants for
dental care. Antimicrobial activity against three pathogenic bacteria—Staphlococcus aureus,
Acinetobacter baumannii complex, and Klebsiella pneumoniae—was evaluated by assaying extracts of
Thymus Vulgaris and Cinnamomum camphora. The bacteria were detected biochemically and using the
VITEK?2 system. Antibiotic susceptibility testing revealed that all three isolates were resistant to the
twenty-plus antibiotics tested. In vitro investigations of five Egyptian plant extracts of Anastatica
hierochuntica L , Thymus vulgaris , Olea europaea leaf and costus sasurrea, Cinnamomum camphora
showed that aqueous Thymus Vulgaris and aqueous Cinnamomum camphora extract could exhibit an
antibacterial activity against human pathogenic isolates and inhibition zones of 20.0+1.5 ,3.0+0and 20.0
+1 mm were observed when Thymus Vulgaris extract applied against the above-mentioned bacteria,
while the inhibition zones of 15.0+0.577,2+0.577 and 18.0+0.577 mm were observed by Cinnamomum
camphora extract while aqueous plant extracts of Anastatica hierochuntica L, Olea europaea leaf and
Costus sasurrea don’t have any effect on the bacterial isolates .Thymus wvulgaris, Cinnamomum
camphora, Staphylococcus aureus, Acinetobacter baumannii complex, Klebsiella pneumoniae
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1. Introduction

Growing health care costs and rising rates
of morbidity and death are persistent issues (1).
Although there may be much to be learned by
focusing on resistance mechanisms themselves,
the quest for new therapeutic targets is driven
by the need to find new antimicrobials to
combat resistant bacteria (2). The wide range of
secondary chemicals found in plants has piqued
the interest of researchers looking for new
antibacterial agents (3). The primary sources of
natural medicinal agents are the native bioactive
chemicals found in these plants (4).
Mycobacterium spp. a. Staphylococci are well
known as bacteria that belong to the family
Micrococcaceae. Their propensity to promote
abscess development has traditionally classified
them as extracellular pyogenic infections.
Because they lack motility, the bacteria
typically colonize in groups. They have
remarkable resilience and may remain on
surfaces exposed to the elements for lengthy
durations. Staphylococcus aureus, epidermidis,
and saprophyticus are all members of the same
family (5). Being strictly aerobic, oxidase-
negative, and catalase-positive, Acinetobacter
is a non-motile coccobacillus bacterium (6).
Patients with ventilator-associated pneumonias
(VAPs) were most likely to have Pseudomonas
aeruginosa or  Acinetobacter baumannii.
Several risk factors for antibiotic-resistant
Pseudomonas aeruginosa or Acinetobacter

baumannii include late onset pneumonia and
using carbapenems within 72 hours before
symptoms appeared (7). The rod-shaped,
nonmotile, encapsulated, lactose-fermenting,
facultatively anaerobic Klebsiella pneumoniae
(8) is gram-negative. The presence of Klebsiella
pneumoniae may lead to a variety of illnesses,
such as pneumonia, UTIs, bacteremia, and liver
abscesses. In addition to susceptible clinical
isolates that cause nosocomial infections, there
are other strains that have evolved to be
hypervirulent (hvKP) or multidrug-resistant
(MDR) (9). A member of the Lamiaceae family,
Thymus vulgaris (T. vulgaris) is widely grown
throughout the Mediterranean, the Middle East,
southern Europe, and central Africa under the
name "Zaatar" in Algeria (10). Its antibacterial
characteristics have made it a popular choice in
traditional medicine[11], [12].Not only that, but
its antifungal, analgesic, anti-inflammatory,
diuretic, sedative, antispasmodic, and antiseptic
characteristics have made it useful in a variety
of medical contexts [13]. Camphor is a
popular  Chinese  herbal remedy for
inflammatory skin conditions, arthritis, and
diabetes-related inflammation [14]. It is also
used topically to alleviate pain and other
symptoms associated with inflammation. Also,
reducing alkenes, polyols, and ketones are
abundant in camphor, according to our analysis
of the tree's extract [15].
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2.Materials and Methods

This research used five therapeutic herbs.
After rinsing with distilled water, the newly
harvested plant components (leaves and stems)
were left to dry in the dark for six days at room
temperature. Using a grinding machine
(Siemens-blender) to reduce the dried medicinal
plant ingredients to a powder. Afterwards, they
were left at room temperature in dry bags until
extraction.

Making the extract from water: We
conducted the experiment in accordance with
the method described in [16], which included
shaking constantly a mixture of 100 ml of
distilled water and 10 grams of dried powdered
plant material for 48 hours. Next, he filtered the
mixture through muslin cloth and centrifuged it
at 5000 rpm for 10 minutes. After that, he
collected the supernatant and concentrated it
under vacuum using a rotary evaporator at
temperatures below 40°C. He then kept the
concentrated liquid in sterile bottles in a freezer
at 4 oC until another time. certain types of
microbes: From pus, sputum, and urine samples
collected at Benha University Hospital's
Microbiology and Immunology Department,
three  bacterial  isolates—Staphylococcus
aureus, Acinetobacter baumannii complex, and
Klebsiella ~ pneumoniae—were identified.
Isolates were isolated using the VITEK2 system
version: 07.01 apparatus and nutritional agar
medium. The medium was chosen based on
cultural, morphological, and biochemical
examination.

Evaluation of antibiotic resistance

The antibiotics used for testing the
sensitivity of the isolated strains using disk
diffusion method were Amikacin (AK)(30ug),
cefoxitin(fox)(30ug), Azithromycin
(AZM)(15pg),  Erythromycin  (E)(15uQ),
Tobramycin (TOB)(10ug),levofloxacin
(LEV)(5u0),cefuroxime (CXM)(30u9),
ciprofloxacin(cip)(5 M), trimethoprim

+sulfamethoxazole (SXT) (25u9) ,
Chloramphenicol (©)(30u0), Rifampin
(RAY(5ug), Amoxicillin(AX) (30 ug)
Clindamycin (DA) (2 pg),Vancomyin (VA)
(30pg), Meropenem (MRP)(30 pg),Imepenm
(IPM)(30u9), Cefotaxime(CTX)(30ug),
ceftazidime-clavulonic  acid  (CAL)(10ug)
,colistin(CL)(10pg),piperacillin(PRI) (5p0)
cited as [18].

Assay for the activity of plant extracts using
the well diffusion method:

Each sterile petridish was filled with one
milliliter of inoculum suspension, followed by
about twenty milliliters of autoclaved
nutritional agar, and then allowed to set. A non-
hazardous metal polish was used. For the
seeded agar, holes were drilled with a diameter
of 6 mm. Each seeded medium well was seeded
with 50 cc of crude plant extract. In order to
determine the inhibition zones in millimeters
(mm), the plates were incubated at 37 degrees
Celsius for 24 hours [19].

3: Discussion and Results

From samples of pus, sputum, and urine
collected at Benha University Hospital's
Microbiology and Immunology Department,
three distinct bacterial strains (1P; 2S; 3U) were
identified. The growth of these isolates on
nutrient agar medium allowed them to be
purified. A facultative an aerobic, non-motile,
catalase-positive, coagulase-positive gram-
positive cocci population was isolated. The
colonies of the No(2S) isolate are smooth to
pitted, dome-shaped, and lack pigmentation.
The gram-negative rods and nonmotile, large,
grayish, and very mucoid colonies were seen in
isolate (3U).

Features based on culture and anatomy:

On nutritional agar medium, the cultural
traits of three different bacterial isolates were
examined. If one looks at table (1)

Table (1) Bacterial isolates' cultural traits and morphological features.

Basic Bacterial isolates
characteristic
1P 2S 3U
source pus sputum Urine
Culture They appear around  Colonies non pigmented,  Large, greyish and
character cocci and form in domed and mucoid with highly mucoid
grape like clusters smooth to pitted surface colonies
under microscop
shape cocci coccobacillus Rods
Gram staining (+) ) )
Motility Non-Motile Non-Motile Non-Motile
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Table(1)Clusters of isolate  No(1p)
resembling grapes emerge under a microscope
as they surround cocci. Nonpigmented, dome-
shaped, mucoid colonies with a smooth to pitted
surface are seen in Isolate No. (2S). Colonize
three unlabeled U-shaped colonies that are big,
mucoid, and grayish.

features of the body's structure:

physical features (such as cell size, shape,
and organization, as well as gram stain
response)

Under the microscope, bacterial isolates
1P, 2S, and 3U were examined using an oil
immersion objective.found in the table (1)

Clusters of gram-positive, nonmotile cocci
made up Isolate No(1P). Bacterial isolate No.
(2S) was a nonmotile, gram-negative,
coccobacillus organized in pairs or long chains.

Table (2) Biochemical properties of bacterial isolates.

Isolate No. (3U) consisted of gram-negative
rods grouped in pairs, short chains, or clusters.

Biochemical and practical features of
bacterial strains.

The bacterial isolates’ physiological and
biochemical characteristics are shown in table
(2). Here are the results for Isolate No. 1P: it
showed positive results for catalase, citrate,
coagulase, Indol, MR, VP, oxidase, Urease,
TSI, glucose, lactose, sucrose, mannose, and
mannite.

Isolate 2S tested positive for catalase,
citrate, coagulase, Indol, MR, VP, oxidase,
Urease, TSI, glucose, lactose, sucrose,
mannose, and mannite. Purified Isolate No.
(3VU) tested positive for catalase, citrate,
coagulase (not detected), Indol, MR, VP,
oxidase, Urease, TSI, glucose, lactose, sucrose,
mannose, and mannite.

Biochemical Bacterial isolates
characteristic

1p 25 3U
Catalase ) (+) (+)
Citrate +) +) (+)
Coagulase (+) ) ND
Indol Q) ) Q]
MR(Methylred) ) ©) (+)
VP(Voges proskauer) +) ©) (+)
Oxidase ) Q] )
Urease (+) ) (+)
TSI(triple sugar iron agar) +) ©) (+)
Glucose (+) +) (+)
Lactose (+) (+) (+)
Sucrose (+) (+) (+)
Mannose +) (+) (+)
Mannite (+) (+) (+)

(+) Positive result — (-) Negative result — ND:not detected

Biochemical identification using automated identification system (VITEK2):

The traditional biochemical identification of the four bacterial isolates, as shown in tables 1P, 2S, and
3U, was confirmed using the VITEK2 system version :07.01 equipment. Isolates 1P, 2S, and 3U were
determined to be Staphylococcus aureus, Acinetobacter baumannii complex, and Klebsiella pneumonia,
respectively, based on morphological, cultural, and conventional biochemical features and confirmation

of identification by the VITEK2 system.

Table (3) Staphylococcus aureus biochemical findings (1p)

Biochemical Details

2 AMY - 4 PIPLC - 5 dxyl
13 APPA - 14 CDEX - 15 AspA
20 LeuA - 23  ProA - 24

28 AlaA - 29 TyrA - 30 dSOR
38 dRIB - 39 ILATK - 42

47 NOVO - 50 NC65 + 52

57 dRAF - 58 O0I129R - 59 SAL

64 OPTO +

BGURr

LAC
dMAN

- 8 ADHI + 9 BGAL - 11
- 16 BGAR - 17 AMAN - 19
- 25 AGAL - 26 PyrA + 2
- 3 URE - 32 POLYB + 32
- 4 NAG + 45 dMAL + 39
+ 53 dMNE + 54 MBdG + 45
- 60 SAC - 62 dTRE + 57

AGLU
PHOS
BGUR
dGAL
BACI
PUL
ADH2s
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Table (4) Analysis of the Acinetobacter baumannii complex (2S) biochemically.

Biochemical Details

2 APPA -3 ADO - 4 PyrA - 5 IARL - 7 dCEL + 9 BGAL -
10 H2S - 11 BNAG - 12 AGLTp + 13 dGLU + 14 GGT - 15 OFF -
17 BGLU - 18 dMAL - 19 dMAN - 20 dMNE + 21 BXYL - 22 BAlap -
23 ProA - 26 LIP - 27 PLE - 29 TyrA + 31 URE - 32 dSOR -
33 SAC - 34 dTAG - 35 dTRE - 36 CIT + 37 MNT + 39 5KG -
40 ILATK + 41 AGLU - 42 SUCT + 43 NAGA - 44 AGAL - 45 PHOS -
46 GlyA - 47 oDC - 48 LDC - 53 IHISa - 56 CMT + 57 BGUR -
58 O129R + 59 GGAA - 61 [IMLTa - 62 ELLM - 64 ILATa +
Table (5) Evaluation of Klebsiella pneumoniae biochemistry (3U)
Biochemical Details
2 APPA - 3 ADO + 4 PyrA - 5 IARL -7 dCEL + 9 BGAL
10 H2S - 11 BNAG - 12 AGLTp - 13 dGLU + 14 GGT + 15 OFF
17 BGLU + 18 dMAL + 19 dMAN + 20 dMNE + 21 BXYL + 22 BAlap
23 ProA - 26 LIP - 27 PLE - 29 TyrA - 31 URE + 32 dSOR
33 SAC + 34 dTAG - 35 dTRE + 36 CIT + 37 MNT + 39 5KG
40 ILATK + 41 AGLU - 42 SUCT - 43 NAGA - 44 AGAL + 45 PHOS
46 GlyA - 47 ODC - 48 LDC + 53 IHISa - 56 CMT - 57 BGUR
58 O129R + 59 GGAA - 61 IMLTa - 62 ELLM - 64 ILATa -
Antibiotic susceptibility testing bacterial infections is gaining momentum.
Qualitative The three bacterial isolates When it came to clinical bacterial isolates,
were resistant to a minimum of 10 antibiotics, amikacin was the antibiotic of choice [22].
according to the findings of the antibiograms Antibiotic rotation and restricted use of
(Table 6). These antibiotics include many ceftazidime and ciprofloxacin reduced the
common ones such as Amikacin (AK), number of cases of VAP associated with
cefoxitin, cefotaxime, ceftazidime-clavulonic resistant gram-negative bacilli and increased the
acid, tobramycin, levofloxacin, cefuroxime, number of methicillin-sensitive S. aureus,
ciprofloxacin, trimethoprim+ suggesting that this strategy may be useful in
sulfamethoxazole, and chloramphenicol. But reducing the frequency of resistant organisms
Meropenem and Rifampin worked on all three [23].
strains. Generally speaking, resistance to
antibiotics (AB) has arisen swiftly, often even Antibacterial activity of some plant extracts
within the first years of introduction (20), since against the human pathogenic bacteria.
their discovery and widespread use in the early Tables 7, 8, and 9 summarize the results of
20th century. Consequently, a large number of an examination of the antibacterial activity of
bacteria, particularly Gram-negative ones, have five medicinal plant extracts against the isolated
evolved resistance to the majority of the bacteria. The human pathogenic bacteria were
antibiotic classes [21]. Consequently, the search only effectively targeted by extracts of Thymus
for novel antimicrobial drugs to combat vulgaris and camphor.
Table (6) Bacterial isolates' sensitivity to fourteen different antibiotics.
Bacteria A P IP MR Fo ¢ c¢x s c VvV D C R A To C Le Az E c
X R M P X al m xt xt A A A K b ip v m
L
Staphylococc R R R R R R R R S R R S R R R R S S R
us aureus(1p)
Acinetobacter R R R S R R R R R R S R R R R R R R R
baumannii
complex(2S)
Klebsiella R R R S R R R R R R S R R R R R R RR

pneumonia(3
v)

Benha Journal of Applied Sciences, Vol. (9) Issue (3) (2024)



Yasmin M. Elsayed, M.O. Abdel-Monem, Amr A. Elwaseif, Hamed M. Elshora and Mervat G. Hassan 223

Stands for Immune-Defying, Intermediate, and Vulnerable.

The antibiotics used for testing the sensitivity of the isolated strains using disk diffusion method
were Amikacin (AK)(30ug), cefoxitin(fox)(30ug), Azithromycin (AZM)(15ug), Erythromycin
(E)(15pg), Tobramycin (TOB)(10ug), levofloxacin  (LEV)(5ug), cefuroxime (CXM)(30ug),
ciprofloxacin(cip)(5 ug), trimethoprim+ sulfamethoxazole (SXT)(25ug), Chloramphenicol (C)(30ug),
Rifampin (RA)(5ng), Amoxicillin(AX)(30 pg), Clindamycin (DA)(2 pg), Vancomyin (VA)(30uQ),
Meropenem(MRP)(30 pg),Imepenm (IPM)(30ug), Cefotaxime(CTX) )(30pg), ceftazidime-clavulonic
acid (CAL(10ug)), colistin(CL)(10ug), piperacillin(PRI) (5ug)

Table (7) The antimicrobial efficacy of medicinal plant extracts against the pathogenic Staphylococcus

aureus(1p) bacterium.

Plant extract

Anastatica hierochuntica L
Thymus vulgaris

Olea europaea leaf

Costus sasurrea
Cinnamomum camphora

Mean diameter of inhibition zone(mm), original diameter

(5mm)

Staphylococcus aureus(1p)
R

20.0+1.5
R
R
15.0+0.577

The mean of three measurements (mm) plus or minus the standard deviation (SD) equals the value

of each.

Table (8) Antibacterial activity of medicinal plant extracts against the Acinetobacter baumannii

complex(2S) bacterium.

Plant extract

Anastatica hierochuntica L
Thymus vulgaris

Olea europaea leaf

Costus sasurrea
Cinnamomum camphora

Mean diameter of inhibition zone(mm), original diameter

(5mm)

Acinetobacter baumannii

complex(2S)
R

3.0+0
R
R
2.0£0.577

The mean of three measurements (mm) plus or minus the standard deviation (SD) equals the value

of each.

Table (9) Antimicrobial action of medicinal plant extracts against the harmful Klebsiella pneumoniae

(3U) bacteria.

Plant extract

Anastatica hierochuntica L
Thymus vulgaris

Olea europaea leaf

Costus sasurrea
Cinnamomum camphora

Mean diameter of inhibition zone(mm), original diameter

(5mm)

Klebsiella pneumonia(3U)

R
20.0+1
R
R
18.0+0.577

The mean of three measurements (mm) plus or minus the standard deviation (SD) equals the value

of each.
4.Conclusion

The three human pathogenic bacteria—
Klebsiella pneumoniae (3U), Acinetobacte
rbaumannii complex (2S), and Staphylococcus
aureus (1p)—isolated from Egypt are detailed
in this paper. Thymus vulgaris and camphor
extracts, in particular, were shown to be
abundant sources of important chemicals with
several medical uses when evaluated for

antibacterial characteristics against isolated
bacteria. When it comes to treating nosocomial
pathogenic bacteria, both are seen as good
alternatives to antibiotics. We are now
investigating the effectiveness of phage
treatment and certain nanoparticles as potential
novel methods for treating germs that cause
illness in humans.
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