Iranian Journal of Biological Sciences.2023; 18(4):1-10

(: franian Journaf of
H
X

Orginal Article

Iranian Journal of Biological Sciences

h t t p s : [/ [/ z i s t i . i a u v a r a m i n . a ¢ . i r

AL\

Investigating the Effects of Some Growth Regulators In Vitro Culture (Rhododendron
yakusimanum L.)

Mohammad Ebrahimzadeh

Assistant Professor, Deparement of Biology, Islamic Azad University of Varamin - Pishva branch , Varamin, Tehran

Place of Research: Deparement of Biology, Islamic Azad University, Branch of Varamin and Pishva.

Article Info Abstract

Introduction: Rhododendron yakusimanum plant (Rhododendron yakusimanum L.)
is one of the ornamental plants in the world that is propagated by the traditional
Article History: method of cutting leafy stems. Unfortunately, this method is not completely
successful and cutting losses are high. Also, in this method, it is possible to spread
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Online 07122024  |Aim: In this research, it was tried to investigate the propagation of this plant using

different hormone concentrations.

Materials and Methods: First, the branches were separated from the greenhouse
plants and the surface contamination of the samples was removed using %70
alcohol and %2 sodium hypochlorite, respectively, with 20 seconds and 15 minutes.
KeyWords: The sterilized pieces were cultured in media containing different concentrations

) of growth regulators 2,4 -D (2-0 mg/L) and 2ip (10-0 mg/L) for the purpose of
In vitro culture, i is. Aft 90 d th | ] d d 1 d .
Rhododendron yakusimanumCalligenesis. After ays, the callus volume was measured and analyzed using
growth regulators, SPSS software. To study the organogenesis of the resulting calli, they were planted
organogenesis. in environments designed with the hormones IAA (4-0 mg/L) and 2ip( 5-0 mg/L)
and the growth of aerial parts was investigated. The rooting of elongated branches
was also evaluted in different environments. evaluated.

*Corresponding
author:

A, Results: The highest callus volume was obtained at the concentration of 5 mg/ml
-Imall address

of 2ip and 0.5 mg/L of 2,4 -D in lighting. the best medium for organogenesis was
4 mg/L of 2ip and 0.5 mg/L of IAA. The results indicated the root growth in the
environment outside the root in the perlite bed.

Conclusion: Rooted microstems of rhododendron were successfully transformed
into mature plants after acclimatization in the greenhouse by using in-glass culture
of branching isolates.
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Article Info Abstract

Introduction: Green and environmentally friendly synthesis methods to produce nanoparticles
due to the use of reagents or natural agents such as essential oils or plant extracts and the selection
of non-toxic chemicals significantly reduce the risk of harm to humans and the ecosystem as a whole.
Therefore, In this research, the aqueous extract of Allilum jesdianum was used as an abrasive and
Recived 08.26.2024 stabilizing agent for the synthesis of titanium dioxide nanoparticles.

Revised 10.31.2024 /Aim: The green synthesis of zinc oxide nanoparticles using the extract of Allium jesdianum and its
Accepted 11.18.2024 chemical synthesis with the aim of comparing the antibacterial activity of these nanoparticles against
Online  12.30.2024  Gram-positive Streptococcus iniiae and Gram-negative Aeromonas hydrophila

Materials and Methods: The Allium jesdianum was collected and confirmed by a botanist. After
drying in favorable conditions, the extraction process was carried out. Then, by adding 1 to 5 and 1 to
10 concentrations of leaf extract against 1 mM zinc oxide solution, stable zinc oxide nanoparticles were
formed. After the chemical synthesis of nanoparticles, analysis and investigation of biosynthesized
nanoparticles by chemical and green synthesizes, to determine the size, morphology and optical

Article History:

KeyWords: properties, structural characteristics with UV-vis devices, X-ray diffraction (XRD), microscope
Transmission electron microscopy (TEM), field emission scanning electron microscopy (FESEM), FTIR
Green Synthesis and Edax were performed. Then, the antibacterial activity of the synthesized nanoparticles and also

Zinc 0>fide NanoPaIﬁdesf the plant extract were investigated using disk diffusion, welling and MIC.

gﬁ:;gxgﬁi:;ﬁ’i?lKt Results: The production of zinc oxide nanoparticles in different solutions containing the extract

Aeromonas Hydrophila of Allium jesdianum was investigated by recording the color change during the experiment using a
spectrophotometer (Vis-Uv) in the range of 700-300 nm. The size and morphology of nanoparticles

was determined by TEM, that the shape of the particles is spherical and their size is 115-45 nm. It

*Corresponding was also found that biosynthesized zinc oxide nanoparticles had antibacterial activity against Gram-

E;Euth,o_lr:, idress positive Streptococcus iniae and Gram-negative Aeromonas hydrophila.

e adares Conclusion: The results obtained from the extract alone showed that this plant can have
favorable antimicrobial effects, especially on Streptococcus Iniae. In comparison of green-synthesized
Masumeh.Mirnurollahi@ panoparticles with chemically-synthesized ones, it was found that although chemical nanoparticles
fau.ac.ir had a better effect, the difference in effect was very small, and since the synthesis of green nanoparticles
ramin.p1363@gmail. has better environmental effects and certainly has fewer side effects, it can be said that plant-based
nanoparticles can be a good substitute for chemical nanoparticles. It is also a candidate to replace
antibiotic therapy in the fish farming industry.
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Introduction: Staphylococcus aureus is one of the most common and significant
nosocomial pathogens. Due to the increasing resistance of these bacteria to
antibiotics, they have become one of the mostimportant health problems worldwide.

Aim: The aim of this study is to investigate the prevalence of this bacterium in
various hospital wards and the frequency of methicillin-resistant Staphylococcus
aureus (MRSA) isolates, as well as the potential isolation of vancomycin-resistant
isolates in clinical samples.

Materials and Methods: 138 clinical samples were collected from various wards
of six hospitals in Tehran and were identified as Staphylococcus aureus through
biochemical tests. Antibiotic susceptibility testing was performed using the disk
diffusion method with thirteen antibiotics. The prevalence of the mecA and vanA
genes in resistant isolates was determined using PCR.

Results: Most clinical samples were collected from the ICU, particularly related to
urinary tract infections in women and bronchial washings in men. The majority
of isolates were from the 30 to -50year-old age group. The highest resistance was
reported against penicillin (%99) all of isolates were sensitive to Synercid. Although
87 isolates (%62.9) contained the mecA gene and were identified as MRSA, none of
them contained the vanA gene.

Conclusion: The development of antibiotic resistance in hospital-acquired
infections is one of the most significant challenges in treatment. Precise and
continuous monitoring of resistance genes is of great importance.
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Introduction: The purpose of this study was to investigate the antimicrobial activity of

bacteriocins produced by lactic acid bacteria against beta-lactamase-producing bacteria and to
evaluate its synergism effect with some antibiotics.

Materials and Methods: In this study, bacteriocin was isolated from Lactobacillus
acidophilus strains, and then the effect of produced bacteriocin against 3 pathogenic bacterial strains,
Escherichia coli, Acinetobacter baumannii, and Pseudomonas aeruginosa was investigated by serial
dilution method. The effectiveness of bacteriocin extract alone and in combination with commercial
antibiotics against clinical pathogens was determined using the disk diffusion method in three
replicates.

Results: The results showed that all Pseudomonas aeruginosa and Acinetobacter baumannii
strains were beta-lactamase positive. This study showed a statistically significant difference in
bacteriocin-antibiotic synergism activity for ceftazidime, levofloxacin, and piperacillin in
Pseudomonas aeruginosa strains and in Acinetobacter baumannii strains for tetracycline,
gentamicin, and ceftazidime. A synergistic effect was also observed in Escherichia coli with the

antibiotics kanamycin and ciprofloxacin

Conclusion: Lactobacillus acidophilus bacteriocin along with some antibiotics showed

synergism effect in beta-lactamase producing strains of Pseudomonas aeruginosa, Acinetobacter

baumannii and Escherichia coli
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Article Info Abstract

Article History:
Introduction: Increasing the rumen's fiber digestibility and the ruminants' total digestive

Recived 03.02.2024 tract is very important to improve the feed conversion ratio. One of the methods used for feed
Revised 05.12.2024 processing is electron beam irradiation. Increased fiber digestibility occurred in irradiated
Accepted 05.16.2024 feeds, the cause of which is unknown, therefore it is necessary to evaluate the structural
Online 12.30.2024 condition of fibrous materials pre- and post-processing and during incubation in the rumen

with an electron microscope. The present study aimed to evaluate the effect of electron beam
irradiation on the microscopic structure of wheat straw fibers, the relative abundance of
fibrolytic bacteria, and the fiber digestibility in the total digestive tract of sheep.

gggiv;ggi& Materials and Methods: The wheat straw sample was irradiated with electron beam power

Electron Beam of 10 mega electron volts and electron beam current of 6 mA at doses of 250 and 500 kGy.

Fibrolytic Bacteria The straw sample was transferred to bags and then inserted in the rumen for 12 hours, and

Digestibility the structure of the cell wall pre- and post-irradiation, as well as pre-and post-incubation in
the rumen, was imaged and analyzed with a scanning electron microscope. The relative
abundance of fibrolytic bacteria was evaluated by polymerase chain reaction and horizontal

*Corresponding electrophoresis.

author: Results: The relative abundance of Ruminococcus flavofaciens and Fibrobacter succinogenes

in the rumen content showed a significant increase (P<0.05) by irradiation. Irradiation had
no effect (P>0.05) on the relative abundance of Ruminococcus albus. Electron beam
irradiation increased (P<0.05) the dry matter digestibility of wheat straw. Dry matter
digestibility increased (P<0.05) as the irradiation dose increased, and the dose of 500 kg had
the greatest effect on the dry matter digestibility of wheat straw. Scanning electron
microscope showed a huge increase in the destruction of the cell wall structures in 500 kGy
irradiated wheat straw, which resulted in an increase in the permeability of fibrolytic bacteria
to the internal parts of the cell wall structure. Increasing the permeability of fibrolytic bacteria
ultimately led to increased access to the substrate an increase in the relative abundance of
bacteria and higher digestibility of fibers.

Conclusion: Electron beam radiation at a dose of 250 kGy can change the structure of the cell
wall and improve the digestibility of fibrous materials. Increasing the dose to 500 kGy causes
more disruption of the cell wall structure, increasing the relative abundance of fibrolytic
bacteria and increasing the digestibility of fibrous materials.
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Introduction: High ambient temperature causes inflammation in animals. Selenium is a trace mineral that affects the
health and performance of the body in stressful conditions There are limited studies on the effect of different doses of
selenium in the conditions of long-term heat stress on immune system response and the expression of genes related to
inflammation. The present study was conducted to determine the effects of different doses of selenium from a selenium-
methionine supplement on immune system response and the expression of interferon-gamma, interleukin-2, and 6
genes in rats during the hot season.

Materials and Methods: In a completely randomized design, 25 female rats were randomly divided into five

groups and five replicates. Five rats were placed in standard temperature during the experiment period After treating
the relevant mice with selenium-methionine supplementation for 30 days, the expression of interleukin-2, interleukin-
6, and interferon gamma genes was examined using Real Time PCR, and finally, the concentration of immunoglobulin G
in the blood of the mice was evaluated using ELISA.

Results: Adding selenium supplements to the diet increased interferon gamma gene expression in mice under

heat stress, with the highest gene expression corresponding to the 0.45 mg treatment (P<0.05). The relative

expression of interleukin-2 gene in the groups receiving selenium supplements was lower than in the positive

control group and higher than in the negative control group (P<0.05). Also, adding selenium supplements to the

diet decreased interleukin-6 gene expression compared to the positive control treatment (P<0.05). The results

also indicated an increase in immunoglobulin G concentration with the addition of selenium supplements to the

diet.

Conclusion: The results of this study showed that the improvement in immune system response (increase in the

concentration of immunoglobulin G), the increase in the gene expression of anti-inflammatory cytokines, and the

decrease in the gene expression of inflammatory cytokines were observed with the addition of selenium-methionine

supplement in the diet of rats under heat stress, and 0.45 mg of selenium from the selenium-methionine supplement

is the best dose.
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