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The current study indicated possibility determining the inhibitory

activity of silver nanoparticles which synthesis by the Cinnamomum
zeylanicum bark against 5 pathogenic bacterial isolates of to Multidrugs
resistant Pseudomonas aeruginosa collected from hospitals (Azadi
Education, Kirkuk General, Tuz General), Silver nanoparticles showed
their inhibitory effect against bacteria by the Well diffusion method and
The Diameter of inhibition zones ranged between (14-23)mm As for the
growth inhibition assaysilver nanoparticles showed activity against the
bacterial species at concentrations of (25,50, 75, 100)%, respectively
through the absence of colony growth on the surface of the culture media
at these concentrations Therefore it is possible to use nanoparticles
synthesis from plants for some minerals due to their effective inhibitory

Ps.

Introduction

Pseudomonas aeruginosa is one of the most prevalent
bacterial species and its ability to cause infections
among patients with wounds and burns helped by its
virulence factors including the formation of biofilms
and the production of toxins that cause extensive
tissue damage as it plays a role in the invasion and
colonization of the affected area of the human host
body in addition to its ability to survive and
reproduce in moist environments that contain small
amounts of nutrients [1][2] The increasing of
multidrug resistant bacteria has led many researchers
to attempt to develop new effective antibacterial
materials that are low-cost and do not cause bacterial
resistance[3]

Advances in nanotechnology have allowed the
synthesis of nanoparticles that are a modern
alternative to the problem of bacterial resistance to
antibiotics and seem to be the solution to the
problem multidrug resistance of bacteria which is
increasing become a dilemma that has caused a public
health crisis [4]

The researchers emphasized that NPS has
antibacterial properties against bacteria fungi and
other microbes[5] Moreover The development of
synthesis processes has become a major focus for
researchers as one of the most observed technologies
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properties that they have against bacteria.

is the biosynthesis of metallic nanoparticles using
living organisms. Among them plants have many
advantages when compared to chemical and
microbial synthesis due to the ease of production no
complicated process for cell development and
maintenance or the use of dangerous chemicals or
requires high cost and energy purification
processes[6]

Silver nanoparticles synthesis from plants represent a
promising source as an antibacterial agent due to their
mechanism of action that targets multiple sites in
bacteria. Silver nanoparticles have a high medicinal
value due to their unique antibacterial properties [7]
and topical creams to prevent wound infections| 8]
Aim of the study Determining the inhibitory activity
of silver nanoparticles against multi-drug resistance
Pseudomonas aeruginosa

Materials and Methods

Collection and isolation of the bacterial isolates
Bacterial isolates were collected from (Azadi
Education - Kirkuk General - Tuz General)from the
period of (1\8\2020 to1\11\2020) isolated and
identified by using VITEK2.

Preparation and Synthesis silver nanoparticles
AgNPs silver nanoparticles were obtained by
synthesizing from bark extract
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it prepared from 1 ml of prepared cinnamon bark
extract was added to 50 ml of aqueous silver nitrate
solution and placed in a 200rpm incubator at room
temperature for 1-8 hours to produce silver particles.
The solution initially appeared as a pale yellow and
then changed to a dark brown color[9]

Then Concentrations (100,75,50,25) were prepared
for the solution of these particles and it was used in
preparing the concentrations of sterile distilled water
by taking (25,50,7 5) ml of the silver nanoparticles
and adding to it (25,50,75) ml of sterile distilled
water respectively As for 100 it is the concentration
that was taken from storage without dilution [10]
Inhibitory activity of silver nanoparticles against
bacteria

The inhibitory activity of silver nanoparticles against
5 bacterial isolates of Pseudomonas aeruginosa
tested by the Well diffusion method and the growth
inhibition assay after fixing the number of the
bacterial species under study.

Agar diffusion assay

Bacterial samples were cultured in nutrient broth and
incubated for 24 hours at 37°C. The number was then
fixed by comparison with McFarland's standard 1x10°
8 cell Then the bacterial samples were spread by a
sterile cotton swab on the medium 6 ml diameter pits
were made and then 100 ul of different
concentrations of silver nanoparticles 25% 50% 75%
100% were transferred to the pits. In addition to
transferring 100 pl of cinnamon extract (control
sample) to one of these pits, the plates were incubated
for 24 hours at a temperature of 37 °C after which the
diameters of the zone inhibition that appeared around
the pits were measured in mm using a ruler[11]
growth inhibition assay

This experiment was conducted by transferring 120 ul
of the confirmed pathogenic bacteria (1x10°) to the
pits of the Microtiter Plate Wells (which contains 96
holes) and adding 80 pl of silver AgNPs
concentrations in those pits (25,50, 75, 100)% Then
the plate incubated at 37°C for 24 hours, then the
optical density (OD) was measured using a
Microplate Spectrophotometer (Biotech pQuant™
USA). The growth results of the isolates under study
were observed [12]

Results and Discussion

The current study After silver nanoparticles were
synthesized using C. zeylanicum bark extract, the
Silver nanoparticles showed an inhibitory activity at
different concentrations of 100, 75, 50 and 25%
against the 5 isolates of P. aeruginosa as figure 1 and
2 by the two methods of etching. On the Muller
Hinton agar medium which the bacteria were grown it
was noted that the inhibitory diameter at 100%
concentration ranged from 18-25 mm as Table 1.
This result agree with results several previous studies
[13] showed that silver nanoparticles synthesized
from the bark appeared an inhibition zone of 24 mm
against P. aeruginosa also similar approach with [14]
showed that the inhibitory activity of silver
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nanoparticles against bacteria is about 21 mm which
is in agreement with the results of our current study
[15] also determined the inhibitory diameter of silver
nanoparticles at about 14 m which is the result of a
comparison with the current study where the
inhibitory diameter increases with the increase in
concentrations used against bacteria. Bacteria as well
as researcher [16] determined the inhibitory diameter
of about 16 mm against Pseudomonas aeruginosa
which is a result consistent with the diameters of the
current study. The current study also agreed with the
findings of [17] Which determined the damping
diameter is about 17 mm. Figure 4-3 Effect of silver
nanoparticles by etching diffusion method on P.
aeruginosa.

the inhibitory ability of silver nanoparticles against
Pseudomonas bacteria was determined by the growth
inhibiton assy method, where the effectiveness of
concentrations of silver nanoparticles 25% 50% 75%
100% in inhibiting the bacteria was determined by
determining the growth of isolates ( The control
sample) for each type compared with the isolates
treated with concentrations of silver nanoparticles on
agar nutrient medium where the current study showed
no bacterial growth at the concentration 50% 75%
and 100% which is the result of agreement between
the results [10] which showed the absence of growth
of Pseudomonas aeruginosa bacteria At these
concentrations of silver nanoparticles growth
appeared at a concentration of 25% and the results of
this study match what was reached by the
researcher[18] as well as with the researcher[19] who
confirmed each researcher separately that there is no
growth of these bacteria at 50% .

AgNPs have physical chemical and biological
properties that are different from silver ions as
AgNPs can concentrate on the bacterial cell wall after
sticking to the cell wall can penetrate the cell
membrane and nanoparticles enter into the bacteria
There is an antibacterial effect that depends on the
size of the nanoparticles that is the smaller
nanoparticles It has a large surface area in contact
with bacterial cells and can reach the cytoplasm more
than large nanoparticles. This action will lead to
physical changes in the bacterial membrane such as
membrane damage which can lead to leakage of
cellular contents and death of bacteria[20] [21] also
the positive charge of silver nanoparticles gives it the
ability to attract towards the negatively charged cell
membrane of bacteria and thus AgNP facilitates
binding to bacterial cell membranes [22]

AgNPs that enter the bacterial cell can affect cellular
structures and biomolecules such as proteins, lipids
and nucleic acids and lead to their disfunctions and
eventual death of the bacteria. In particular the
interaction of AgNP with ribosomes leads to their
denaturation, which leads to the inhibition of
translation and protein synthesis. It is also expected
that AgNPs interact effectively with carboxyl and
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thiol groups, inhibiting the biological functions of intracellular proteins and leading to death [23]

Fig. 1: shows that the inhibition of silver nanoparticles against Pseudomonas aeruginosa by well-diffusion
method.

Table 1 shows the inhibition diameters of silver nanoparticles by diffusion method on Ps. aeruginosa
%100 | %75 | %50 | %25 | Bacterial number
18 16.8 | 15.2 | 14 | 1Ps. aeruginosa
20 18 16 14 | 2 Ps. aeruginosa
20 16 | 154 | 13 | 3 Ps. aeruginosa
21 19 16 12 | 4 Ps. aeruginosa
23 21 1193 | 18 | 5Ps. aeruginosa

Fig. 2: Inhibitory activity of silver nanoparticles by growth inhibiton ass against P. aeruginosa by growth
inhibition method

24



Tikrit Journal of Pure Science Vol. 26 (5) 2021

References

[1] Baltimore, R.S. (2007). Pseudomonas,
Burkholderia & Stentrophomonas. In:  Nelson
Textbook of Pediatrics, Kliegman, R.M., R.E.

Behrman, H.B. Jenson & B.F. Staton (eds.).18"..
Edn., Saunders, Philadelphia. PP: 1208-1212.

[2] Murray, P. R.; Baron, F. J.; Pfaller, M. A;
Tenover, F. C. and Yolken, R. H. (2003)."Manual of
clinical microbiology". 8th ed. p:719-728.

[3] Gale, M. J.; Maritato, M. S.;Chen, Y. L,
Abdulateef, S. S., & Ruiz, J. E. (2015). Pseudomonas
aeruginosa causing inflammatory mass of the
nasopharynx in an immunocompromised HIV
infected patient: A mimic of malignancy.
IDCases, 2(2): 40-43.

[4] Ahmed, A.A; Hamzah, H.M.; Maaroof, M.N.
(2018). Analysing formation of silver nanoparticles
from the filamentous fungus Fusarium oxysporum
and their antimicrobial activity. Turk J Biol. 4(2):54-
62.

[5] Wang, L., Hu, C. and amp; Shao , L. (2017). The
antimicrobial activity of nanoparticles: present
situation and prospects for the future. International
journal of nanomedicine, 12, 1227-1249

[6] Fattma, A. A., Abdulwahab, Z., Asaad, S.,
Muhammad, S. (2017). Isolation and Identification of
Multi Drug Resistant Pseudomonas Aeruginosa
Causing Wound Infection in Erbil City. Int. J. Res.
Studies in Sci., Engineering and Technology, 4(12):
30-36

[7] Rauwel P.; Rauwel E.; Ferdov S. and Singh M.P.,
(2015). Silver Nanoparticles: Synthesis, Properties,
and Application. Advances in Materials Science and
Engeineering. Article ID 62439.

[8] Singh R, Ray P.(2014). Quorum sensing-mediated
regulation of staphylococcal virulence and antibiotic
resistance.J.N.C.B.1.9(5):p81-669

[9] Sathishkumar, M.; Sneha, K.; Won, S. W.; Cho,
C. W,; Kim, S. & Yun, Y. S. (2009). Cinnamon
zeylanicum bark extract and powder mediated green
synthesis of nano- crystalline silver particles and its
bactericidal activity. Colloids Surf BBiointerfaces,
73(2): 332-338.

[10] Saleh, R. F. Gaidan, A. M. Al-Mayah, Q. S.
(2021)Green Synthesis of Silver Nanoparticles using
Aqueous Leaf Extract of Ocimum basilicum and
Investigation of their Potential Antibacterial Activity.
Trop J Nat Prod Res, 5(1): 94-99.

[11] Balouiri, M., Sadiki, M., & lbnsouda, S. K.
(2016). Methods for in vitro evaluating antimicrobial
activity: A review. Journal of pharmaceutical
analysis, 6(2): 71-79.

[12] Salem, W., Leitner, D. R., Zingl, F. G.,
Schratter, G., Prassl, R., Goessler, W.,. & Schild, S.
(2015). Antibacterial activity of silver and zinc
nanoparticles against Vibrio cholerae and enterotoxic
Escherichia coli. International Journal of Medical
Microbiology, 305(1): 85-95.

25

TJPS

[13] Almalah, H. I., Alzahrani, H. A., & Abdelkader,
H. S. (2019). Green synthesis of silver nanoparticles
using cinnamomum zylinicum and their synergistic
effect against multi-drug resistance bacteria. Journal
of Nanotechnology Research, 1(3): 95-107.

[14] Syed, B., Prasad, M. N., & Satish, S. (2019).
Synthesis  and characterization of  silver
nanobactericides produced by  Aneurinibacillus
migulanus 141, a novel endophyte inhabiting Mimosa
pudica L. Arabian Journal of Chemistry, 12(8):3743-
3752.

[15] Patil, S. R. (2014). Antibacterial activity of silver
nanoparticles synthesized from Fusarium semitectum
and green extracts. Int J Sci Eng Res, 2, 140-145.

[16] Akintelu, S. A., & Folorunso, A. S. (2019).
Characterization and antimicrobial investigation of
synthesized silver nanoparticles from Annona
muricata leaf extracts.J Nanotechnol Nanomed
Nanobiotechnol, 6, 1-5.

[17] Yosef, S.A. (2019). The effect of Silver, Zinc
oxide nonparticales , extracted  of peel of Garcinia
mangostana and Annona spp .on some resistant
antibiotics isolates from different clinical sources.
Master thesis. College of Education for Pure Science.
[18] Humberto, H., Lara, V., Ayala-Nunez, N.V.,
Carmen, L.D., Ixtepan, T. and Cristina, R.P. (2018)
Bactericidal effect of silver nanoparticles against
multidrug-resistant bacteria. Wor. J. Micro. Biotech.
53.p 302-350

[19] Lkbhagvajav, N., Yasab, Il., C, elikc, E.,
Koizhaiganova, M. and Saria, O. (2011)
Antimicrobial  activity of  colloidal  silver

nanoparticles prepared by sol gel method. Dig .J
.Nanomat .3, 016-02.

[20] Seong, M., & Lee, D. G. (2017). Silver
nanoparticles against Salmonella enterica serotype
typhimurium: role of inner membrane dysfunction.
Current microbiology, 74(6): 661-670.

[21] Khalandi, B., Asadi, N., Milani, M., Davaran, S.,
Abadi, A. J. N., Abasi, E., & Akbarzadeh, A. (2017).
A review on potential role of silver nanoparticles and
possible mechanisms of their actions on bacteria.
Drug research, 11(2): 70-76.

[22] Abbaszadegan, A., Ghahramani, Y., Gholami,
A., Hemmateenejad, B., Dorostkar, S., Nabavizadeh,
M., & Sharghi, H. (2015). The effect of charge at the
surface of silver nanoparticles on antimicrobial
activity against gram-positive and gram-negative
bacteria: a preliminary study. Journal of
Nanomaterials, 2015.

[23] You, C., Han, C., Wang, X., Zheng, Y., Li, Q.,
Hu, X., & Sun, H. (2012). The progress of silver
nanoparticles in the antibacterial mechanism, clinical
application and cytotoxicity. Molecular biology
reports, 39(9): 9193-9201.



Tikrit Journal of Pure Science Vol. 26 (5) 2021 I JP S

plail) AR LS e & gilil) Aucadl) cilasead aliaall 33l
lc.n-m UAJLs: elf) 3 Zg.Ay d.\b@ JL&.,‘ 3 1)4‘3 ul.mﬁ ul.haé
Ghall ¢ S5 ¢ 1S5 dala ¢ pslel] LS ¢ slad) agle s’
dhall ¢ CusSi e cuyS dnala ¢ (ol bl LIS7

gaalall

(Crmesll) A5l s elad Adalgy Lpaiaa oy A A0 i) Clarial daail) bl agans AlKa) ) Adlad) Al cjlsd
4aslial Pseudomonas aeruginosa (ilasyll cadls 3l L) cse dcapen 4piiSh <3e 5 olas) Cinnamomum - zeylanicum
lisa Cupelily (alall Jska adiins = alall 4SS Ladine = cadatl) (ol odine) i) a Lgman 23 Ay sarsiall 455350
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o Bl st agag pae DA G sl e Z(100 ¢ 75 ¢ 50625) @i Ayl i) aa lled Acadll cilivga cayelil
bl lpaibadd Kl paladdl pazd @bl e 4050 Glassall oS alatiul GSaall (e Gl 5805l oda 863l oy mlas
il aua Alledl)
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