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Urineprint of high-altitude: Insights
from analyses of urinary biomarkers
and bio-physical-chemical features of

extracellular vesicles
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The Impact of Altitude Hypoxia on Skiers: New Insights from Urinary
Biomarkers

With ski season in full swing across the Alps, athletes and enthusiasts are embracing the exhilaration of high-altitude slopes.
However, the reduced oxygen levels at these elevations—altitude hypoxia—can trigger a range of physiological responses,
including effects on the urinary system. The first issue is highlighting a recent study by Pilato et. all, Urineprint of High-Altitude,
published in Biophysical Chemistry, explores how urinary biomarkers and extracellular vesicles (EVs) can provide crucial insights
into how the body adapts to hypoxic stress.

Altitude hypoxia can lead to fluid imbalance, kidney function alterations, and metabolic shifts, all of which are particularly relevant
for those spending extended periods in high-altitude environments. By analyzing the bio-physical-chemical properties of urinary
EVs, researchers identified distinct biomolecular signatures, or "urineprints," that reflect physiological changes in response to
hypoxia. These findings could improve early detection of altitude-related health risks, offering potential interventions to help high-
altitude skiers and mountaineers optimize performance and recovery.

Understanding these biological markers may enable better hydration and acclimatization strategies, reducing altitude sickness
and dehydration risks—common concerns for skiers tackling long days on the slopes. As high-altitude research advances,
insights from urinary biomarkers could prove invaluable for both athletes and medical professionals, ensuring a safer and more
sustainable experience in alpine environments.

The NanoPhotometer® NP80 was used for determining the nucleic acid to protein ratio (NPr), estimated by UV absorbance at
260 nm and 280 nm by UV-vis spectrophotometry with 1 pl of sample.

Learn more


https://www.sciencedirect.com/science/article/pii/S0301462224001807

Cytotoxic potential of polymeric
nanoparticles loaded with Brazilian red
propolis in breast cancer

Targeted Breast Cancer Therapy with Nanoparticles and Brazilian Red
Propolis

February is National Cancer Prevention Month, highlighting the importance of research in understanding and combating cancer.
This issue is highlighting a recent study published by Justino et. al. in the Journal of Drug Delivery Science and Technology that
explored a new approach to breast cancer treatment using nanoparticles loaded with Brazilian red propolis extract (BRPE).
Propolis is a natural substance made by bees, known for its anti-cancer properties. However, in its raw form, it has limitations like
poor stability and low absorption in the body. To overcome these issues, researchers encapsulated BRPE into polymeric
nanoparticles, making it more effective.

This study demonstrated that these nanoparticles (NCBRPE) were more toxic to breast cancer cells (MCF-7) but less harmful to
normal breast cells (MCF-10), indicating a targeted effect. The nanoparticles also worked better in acidic tumor environments,
making them even more promising for cancer therapy. Using advanced imaging techniques, it was confirmed that the
nanoparticles were well-formed and successfully carried the BRPE extract. When tested in both 2D and 3D lab models, NCBRPE
consistently showed stronger anti-cancer activity compared to free BRPE. Additionally, its small size allowed it to accumulate
better in tumor tissues while minimizing damage to healthy cells.

It was shown that NCBRPE was well tolerated in blood at lower doses, though higher concentrations caused some red blood cell
damage. In addition, the nanoparticles activated the immune system’s complement pathway, indicating further studies are
needed to refine their design for safe clinical use. Overall, NCBRPE was shown to be a promising candidate for breast cancer
treatment that warrants further investigation.

The NanoPhotometer® was used in this study to measure hemolysis at 545 nm. The absorbance at 545 nm allowed for
quantification of the amount of free hemoglobin in the supernatant, providing an indication of red blood cell membrane integrity
after exposure to the nanoparticles (NCBRPE and NC). This helped determine the biocompatibility and safety of the
nanoparticles, ensuring that they do not cause excessive damage to red blood cells at therapeutic doses.

Learn more


https://www.sciencedirect.com/science/article/pii/S1773224725000668
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TRAIL promotes the polarization of human macrophages toward a proinflammatory M1 phenotype and is
associated with increased survival in cancer patients with high tumor macrophage content
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Harnessing the Power of the Immune System: How TRAIL Could
Transform Cancer Prevention & Treatment

Continuing on with February marking Cancer Prevention Awareness Month, this issue is highlighting a study on how TNF-related
apoptosis-inducing ligand (TRAIL) can shift immune cells toward a tumor-fighting state, offering promising insights into
immunotherapy strategies that could aid in both cancer prevention and treatment.

The study by Gunalp et. al. explored the role of TNF-related apoptosis-inducing ligand (TRAIL) in shaping macrophage behavior
within tumors. Macrophages, immune cells that can either fight or support tumors, are influenced by TRAIL. This work
demonstrated that TRAIL pushes macrophages toward the pro-inflammatory, tumor-fighting M1 type while reducing the presence
of the tumor-supporting M2 type.

It was shown in human macrophages that TRAIL boosts M1 markers at both the genomic and proteomic level while reducing M2
markers. This shift enhances the ability of macrophages to kill cancer cells, particularly in acute myeloid leukemia (AML). The
study also linked higher TRAIL expression in tumors to better survival rates in cancer patients with a high number of
macrophages.

The mechanism elucidated in this work involved TRAIL binding to two receptors, DR4 and DR5, both of which contribute to the
macrophage shift. TRAIL's ability to convert M2 macrophages into M1 macrophages suggests potential for improving cancer
immunotherapy. These findings highlight TRAIL as a promising target to enhance anti-tumor immunity by modifying macrophage
behavior in the tumor microenvironment. The NanoPhotometer® was used in this study to check the purity of RNA isolated from
macrophages.

#Implen #NanoPhotometer #Spectroscopy #RNA #MacrophageActivation #CancerPrevention #lmmunotherapy #TRAIL
#CancerAwareness #FebruaryCancerPreventionMonth  #Macrophages #CancerResearch #Oncology #Tumorlmmunity
#HealthInnovation #PrecisionMedicine #MedicalBreakthroughs #Biotech #ImmuneBoost #LifesavingScience

Learn more


https://doi.org/10.3389/fimmu.2023.1209249
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From LAL-D to MASLD:
Insights into the role of LAL
and Kupffer cells in liver
inflammation and lipid
metabolism
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Innovative Breakthrough: Harnessing Natural and Synthetic Compounds
for Lung Cancer Prevention

For the conclusion of Cancer Prevention Awareness Month, this issue is highlighting the recently published research by Zidane et
al. that explored the powerful potential of combining Artemisia Judaica extract and 1,2,4-triazole derivatives as a promising new
strategy in the fight against lung cancer.

This study explored a new approach to treat lung cancer by combining two substances: Artemisia Judaica extract (AJ), a natural
plant known for its medicinal properties, and a synthetic compound called a 1,2,4-triazole derivative (TRI). Researchers tested
their effects separately and together on mice with lung cancer. The study found that both AJ and TRI had anticancer effects, but
the combination was more effective. In combination, they significantly improved immune response and increased the activity of
proteins like Caspase-3 and Caspase-7, which help trigger cancer cell death (apoptosis). In addition, this led to lowered levels of
TNF-a, a marker of inflammation linked to cancer progression.

On a genetic level, the combination therapy reduced the activity of two key cancer-related genes, EGFR and BRAF, which are
known to drive tumor growth. Mice treated with both compounds showed healthier blood profiles and immune cell counts,
suggesting a reduction in cancer-related blood abnormalities. Combining Artemisia Judaica with a 1,2 4-triazole derivative
demonstrated promise as a potential lung cancer treatment by effectively killing cancer cells, reducing inflammation, and
improving immune response.

The NanoPhotometer® NP80 was used in this study to determine the concentration and purity of RNA. The RNA purity was
assessed based on the A260/A280 ratio, with values between 1.8 and 2.0 indicating high-quality RNA.

#lmplen #NanoPhotometer #lmplenJournalClub #NP80 #CancerPrevention #LungCancerAwareness #CancerResearch
#InnovativeTherapies #NaturalMedicine #ScientificBreakthrough #ArtemisiaJudaica #CancerTreatment #Healthcarelnnovation
#MedicalResearch #IntegrativeMedicine #CancerAwarenessMonth #OncologyResearch #FutureOfMedicine
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