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! Programmed cell death
2 Necrosis
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2 Necroptosis,
® Apoptosis like programmed cell death
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1 Wood decay fungi

2 Fomitopsis iberica

* Physarum polycephalum
* Fomes fomentarius

® Pleurotus eryngii
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Abstract

Cardiac ischemia and subsequent renal failure are very common. The researchers found that
with the transfer of stem cells, dead tissues can be replaced and cause the damaged parts of
the heart and thus the kidney tissue to function again. Materials and methods: Mesenchymal
stem cells (MSCs) of amniotic membrane were analyzed by flow cytometry. The rats were
divided into 3 groups of 12, including heart failure (HF) as a control, HF+ hAMSCs injected
into the heart, and HF+ hAMSCs injected into the kidney. Then, with LAD closure method,
an acute cardiac ischemia model was created in rats and cells were injected into the damaged
heart and Kkidney tissue separately, after 2 and 30 days using immunohistochemistry, TNF-a
in Kidney tissue and urea and creatinine serum levels was investigated. Results and
discussion: the effects of the cells on the heart and kidneys of rats were investigated,
according to the immunohistochemical results, the level of TNF-a protein expression was
significantly decreased on day 30, in the group of cells injected into the kidney compared to
the control (P<0.05). There was a significant difference in the serum urea and creatinine
values between the kidney cell injection and control on day 30 (P<0.05). Treatment with
MSCs on the 2nd day after the induction of cardiac ischemia and subsequent kidney damage
did not have a significant therapeutic effect compared to the control, but on the 30th day, the
treatment groups, especially the Kkidney cell injection group, were able to reduce
inflammation, improve the damaged area and decrease Fibrosis in kidney tissue.

Keywords: Mesenchymal stem cells, Amniotic Membrane, Acute cardiac ischemia, male
Wistar rats.
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Abstract

The tendency to produce and use nanoparticles is increasing due to their characteristics in
medicine and industry. Today, metal nanoparticles, especially gold nanoparticles, are widely
used in the fields of cancer treatment, pharmaceuticals, targeted transfer of biological
compounds, production of cosmetics and many other industries. Among the methods of
producing nanoparticles in the right size and amount, the cost-effective and biocompatible
method of using plant tissues has attracted the attention of scientists. In this research, lavender
seed extract was prepared by soaking in heat, and then by combining the extract with gold
nitrate and diluting with deionized water, gold nanoparticles were produced. The factors
affecting the production process of nanoparticles, including time, temperature and pH, were
also determined by visible-ultraviolet absorption spectroscopic analysis, checking and optimal
synthesis conditions, pH = 9.5, temperature 35 degrees Celsius and time 30 minutes. The
results showed that with increasing temperature and time, the size and synthesis rate of
nanoparticles increases and no nanoparticles were synthesized at acidic pH. Then, using x-ray
diffraction and transmission electron microscopy techniques, the size and structure of the
produced nanoparticles were investigated. The results showed that the produced gold
nanoparticles have a crystalline structure and are spherical and homogeneous with an average
diameter of 50 nm. The Nyquist curve of simple carbon paste electrode and carbon paste
modified with gold nanoparticles confirmed the electrical conductivity of gold nanoparticles
and their presence in lavender seed extract.

Keywords: Biosynthesis, Nanobiotechnology, Lavandula angustifolia, Seed extract, Gold
nanoparticles.
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Abstract

Breast cancer is one of the most common cancers diagnosed in women. Melatonin is a natural
indole amine synthesized in the pineal gland. A large number of studies show that melatonin
can be an attractive candidate for combination therapy due to its antioxidant and cytotoxic
activities. It was hypothesized that melatonin in combination with capecitabine may show a
synergistic effect on MCF-7 and SK-BR-3 breast cancer cell lines.

To investigate the effect of the above medicines on the level of superoxide dismutase enzyme
activity, It was performed alone and in combination, on cell lines. The results showed that in
both cell lines, the combined use of two medicines led to a greater increase in the activity of
the superoxide dismutase enzyme. The synergistic property of these two compounds is clearly
evident in the results of the superoxide dismutase enzyme. The combined use of these two
compounds leads to a reduction in the dose of capecitabine. Which will result in reducing the
side effects of this medicine.

Keywords: Melatonin, capecitabine, breast cancer, MCF7, SK-BR-3,superoxide dismutase.
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Abstract

Background: Oligozoospermia is one of the causes of infertility in men, characterized by a
low sperm count compared to normozoospermia according to World Health Organization
criteria. Sphingolipids are crucial regulators of many cellular processes, such as cell
differentiation and apoptosis. The most important sphingolipid metabolites include ceramides
and sphingosine, where an imbalance in ceramide levels can lead to apoptosis. This study
aims to investigate the changes in various types of ceramides and sphingosine in
oligozoospermia samples from infertile men.

Materials and Methods: In this study, semen samples were collected from couples visiting
the Alzahra Infertility Treatment Center in Rasht (n=10). The samples were analyzed based
on World Health Organization parameters, and oligozoospermia (sperm count less than 15
million per milliliter of semen) and normozoospermia groups were included in the study. The
levels of various ceramides (Cerl4, Cerl6, Cerl8, and Cer20) and sphingosine were
measured using high-performance liquid chromatography.

Results: The findings showed a significant difference in the level of sphingosine in the
oligozoospermia group compared to the normozoospermia group (p<0.05). Additionally, the
levels of various ceramides were significantly increased in the oligozoospermia group
compared to the control group (p<0.0001).

Conclusion: Overall, the results indicate that sphingolipid metabolites play a crucial role in
the quantity of spermatogenesis, and alterations in these metabolites can lead to reduced
fertility in men. Therefore, these metabolites can serve as good criteria for fertility
assessments and pharmaceutical targets.

Keywords: Sperm, Male infertility, Ceramide, Sphingosine, HPLC.


mailto:ghasemian@guilan.ac.ir

Journal of Developmental Biology 3
Vol. 16, No. 4, Autumn 2024

Review of leather production processes based on mycelium of fungus

Sadeghi Amjad Sh.', Dadgostar H.?, Laripour M.*

! PhD student, Department of Microbiology, Faculty of Biological Sciences, Central Tehran Branch, Islamic
Azad University, Tehran, Iran
2 PhD student, Department of Microbiology, Faculty of Biological Sciences, North Tehran Branch, Islamic Azad
University, Tehran, Iran
% Associate Professor, Department of Microbiology, Faculty of Biological Sciences, North Tehran Branch,
Islamic Azad University, Tehran, Iran

* (Corresponding author): m.larypoor@iau-tnb.ac.ir

Received: July 2024 Accepted: September 2024

Abstract

With the increasing global development of biotechnology and the increase in population,
humans have always sought to reduce the damage caused to the environment by their lives,
fungi and plants are the most suitable options for the production and biological development
of sustainable materials. Being renewable, having high safety for the environment, being
cheap, being biodegradable and being native biological materials is an important milestone in
the bioengineering of materials. transform them into substrates with high strength and high
pressure tolerance, different species of filamentous fungi and mushroom are involved in the
leather production process based on the mentioned function. Their mass production during
cultivation (in three methods, solid cultivation, liquid and submerged fermentation),
separation of the resulting biomass during special processes, drying, final shaping and
replacement of the resulting composition in the leather industry can be effective in reducing a
large part of the damage caused to the environment.

Keywords: leather, fungi, Mycelium-based leather, biological matrix.
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Abstract

Spinal cord injury is a condition in which the spinal cord's parenchyma is damaged due to
trauma or different diseases. Inflammatory reactions can indeed play a significant role in
causing spinal cord injuries by altering the function of cells and leading to the death of nerve
cells. Rosmarinic acid, a water-soluble polyphenolic phytochemical, possesses antioxidant,
anti-inflammatory and anti-apoptotic properties. In this study, 12 Wistar rats were divided in
two groups with equal populations. The control group did not receive any treatment after
spinal cord injury until day 56, while the rosmarinic acid group received 100 mg/kg of
rosmarinic acid extract in their drinking water daily until day 56 after the spinal cord injury.
During the 56-day period, the mice were assessed for movement using the Basso, Beattie, and
Bresnahan test. The group treated with rosmarinic acid showed higher scores in terms of
movement recovery compared to the control group.The examination of tissue sections
revealed that the group treated with rosmarinic acid exhibited significantly better recovery
and repair, a reduction in the size of complications, and an increase in the myelination of
nerve fibers at the spinal cord injury site compared to the control group (p<0.005). The
research findings suggest that rosmarinic acid could potentially be a valuable therapeutic
option for treating spinal injuries in the future. It's exciting to see the potential restorative
effects of this compound in experimental studies on rats. This could pave the way for further
exploration and development of new treatment options for spinal injuries.

Keywords: spinal cord injury, rosmarinic acid, neuroprotection, inflammation, animal model.
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Abstract

Developing therapies that promote the efficient death of cancer cells by apoptosis has been a
cornerstone and goal of clinical oncology for over thirty years. Multiple signaling pathways,
known as intrinsic and extrinsic, are involved in the process of programmed cell death. These
pathways are activated by various stimuli such as immune surveillance, DNA damage and
cellular stress. Cell death may also be influenced by how apoptotic pathways interact with
other signaling processes. Drug discovery studies (Addressing bioavailability, stability, tumor
penetration, toxicity profile in non-malignant tissues, drug interactions, and off-target effects)
and an understanding of tumor biology are essential for the clinical translation of effective
pro-apoptotic agents. Tumor cell death is possible with therapeutic methods, but the selection,
growth and proliferation of resistant cells ultimately determine the lethality potential. The
present study aimed to investigate the early apoptosis pathways and the related signaling
pathways, along with discussing their molecular targets in terms of therapy.

Keywords: Apoptosis, Signaling pathways, Caspase, Cancer.


mailto:arasteh@iau.ac.ir

Quarterly Journal of Developmental Biology

Vol. 16, No. 4, Autumn 2024
Title

Understanding the Different pathways of programmed cell death in the targeted
therapy of diseases
Arasteh A., Karimpour M., Fallah F., Kiani S.

Investigation of the reparative effects of rosmarinic acid on experimental spinal cord
injury in the Wistar rat animal model
Emadi S. A., Naddaf H., Hoveizi E.

Review of leather production processes based on mycelium of fungus
Sadeghi Amjad Sh., Dadgostar H., Laripour M.

Investigation of Sphingosine and Ceramide Level Changes in Oligozoospermia Samples
among Infertile Men
Akbari A., Ghasemian F.

The combined cytotoxic effect of capecitabine and melatonin on HER2-positive (SK-
BR3) and HER2 negative (MCF-7) cell lines of human breast cancer and measurement
of superoxide dismutase enzyme activity

Shayan S., Takbiri Osgoei L., Javani Jouni F.

Biosynthesis, optimization and characterization of gold nanoparticles by lavender seed
extract
Baghizadeh A., Zareie Dehseraji S., Karimi - Maleh H., Ebrahimi M.

Comparison of the therapeutic effects of amniotic membrane mesenchymal stem cells,
directly and indirectly, in renal failure induced by acute cardiac ischemia in male
Wistar rats

Akbari Armand A., Ale-Ebrahim M., Barikrow N., Rohollah F.

Abstracts

Page

13

23

37

45

53

63

1-7



In The Name of God

Journal of Developmental Biology

Vol. 16, No. 4, Autumn 2024

License Holder: Islamic Azad University — North Tehran Branch (Research Deputy)
Editor-in-Chief: Majd A, PhD

Director-in-Charge: Arbabian S, PhD
Managing Director: Tajadod G, PhD

Editorial Board :

Majd A., PhD Professor, Islamic Azad University, North Tehran Branch
Nabiuni M., PhD Associate Professor, Kharazmi University

Parivar k., PhD Professor, Islamic Azad University, Science and Research Branch
Rezanejad F., PhD Associate Professor, Shahid Bahonar University of Kerman
Mehrabian S., PhD Professor, Islamic Azad University, North Tehran Branch

Seyedena Y., PhD Associate Professor, Shahid Beheshti University, Tehran
Rahnama M., PhD Associate Professor, Islamic Azad University, Zanjan Branch

Arbabian S., PhD Associate Professor, Islamic Azad University, North Tehran Branch
Iranbakhsh A. R., PhD | Professor, Islamic Azad University, Science and Research Branch

Hamdi S.M.M. , phd Associate professor, Islamic Azad University, Central Tehran Branch

Editors:

Prof. A. Majd
Prof. S. Arbabian
Prof. G. Tajadod

Designer:
Dr. S. Arbabian

Address: Faculty of Biological Science, Islamic Azad Universit, North Tehran Branch, Ten " Boston Alley,
makran jonubi St, Heravi Sq, Tehran, Iran.

P. C. No: 1667914161
Tel: +98 21 22949792





