


Nontuberculous mycobacteria (NTM) are environmental bacteria, and the incidence of NTM disease has 

increased globally. Although the lungs are the primary site of NTM infection, NTM can also cause 

extrapulmonary infections involving the skin, soft tissues, musculoskeletal system, lymph nodes, and other 

organs. Extrapulmonary NTM disease occurs most frequently in immunocompromised patients and was first 

reported in the 1980s as disseminated Mycobacterium avium complex (MAC) infection in those with 

acquired immunodeficiency syndrome. The burden of disseminated NTM disease in acquired 

immunodeficiency syndrome has decreased because of improved human immunodeficiency virus (HIV) 

outcomes, whereas that of extrapulmonary NTM disease is increasing among organ transplant recipients and 

those receiving immunosuppressive therapies, including biological agents. Recent studies have reported that 

the incidence of extrapulmonary NTMs can reach 20–30% of all NTM infections. Thus, extrapulmonary 

NTM disease, especially in individuals without HIV, is likely to increase clinically, and a more detailed 

understanding of its characteristics and treatment is required. 

Recent studies have focused on the clinical features of extrapulmonary NTM disease. Surveillance of 

extrapulmonary NTM disease at four U.S. centers found that 21 cases (30.9%) occurred in patients with no 

underlying disease, and 26 (38.2%) were associated with prosthetic devices or surgical procedures. However, 

infection source control, including prosthetic device removal, treatment regimens, duration, and outcomes—

including prognosis and mortality—remain poorly explored. 
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入学者選抜に関する適切な運用の観点より、設問Ⅰにつきましては、公表を控えさせていただいております。 
受験を検討されている皆様の学習の参考としていただくため、代替として「出題の趣旨」および「出題の構成」
を公表いたします。 

【出題の趣旨】 
自身が取り組んできた（または取り組んでいる）研究内容の理解・整理する力に加え、適切な専門用語を用いて
簡潔かつ論理的な英語で要約・表現する能力を評価する。博士課程での研究成果を国際的に発信するために必要
な英語による要約力および記述力を総合的に測る。 

【出題の構成】 
専門用語を用いて、研究内容を簡潔かつ論理的な英語で展開する記述式問題
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Placebo analgesia is caused by inactive treatment, implicating endogenous brain function 

involvement. However, the neurobiological basis remains unclear. In this study, we found that -

opioid signals in the medial prefrontal cortex (mPFC) activate the descending pain inhibitory system 

to initiate placebo analgesia in neuropathic pain rats. Chemogenetic manipulation demonstrated that 

specific activation of -opioid receptor-positive (MOR+) neurons in the mPFC or suppression of the 

mPFC-ventrolateral periaqueductal gray (vlPAG) circuit inhibited placebo analgesia in rats. MOR+ 

neurons in the mPFC are monosynaptically connected and directly inhibit layer V pyramidal neurons 

that project to the vlPAG via GABAA receptors. Thus, intrinsic opioid signaling in the mPFC 

disinhibits excitatory outflow to the vlPAG by suppressing MOR+ neurons, leading to descending 

pain inhibitory system activation that initiates placebo analgesia. Our results shed light on the 

fundamental neurobiological mechanism of the placebo effect that maximizes therapeutic efficacy 

and reduces adverse drug effects in medical practice. 

Neyama H, et al., Science Advances 11(3):eadp8494, 2025  
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Novel technologies such as 23Na+-magnetic resonance imaging (MRI) now allow researchers to 

visualize Na+ in the body. Na+ storage, as assessed by 23Na+-MRI, is increased in aged humans and 

in patients with hypertension, renal disease or heart failure. Furthermore, total Na+ content in brain 

white matter correlates with small vessel disease severity in patients with ischemic stroke and is 

increased in patients with multiple sclerosis. Na+ accumulation can also occur upon tissue 

inflammation. Patients with bacterial skin infections have increased Na+ in affected extremities 

compared with unaffected areas, and resolution of infection leads to normalization of tissue Na+ levels. 

Recent data further show that diet-independent Na+ storage in the skin occurs during inflammatory 

and autoimmune diseases such as psoriasis and multiple sclerosis. Although the molecular 

mechanisms underlying Na+ deposition in tissues are still elusive, these data, nonetheless, question 

previous assumptions on the regulation of Na+ homeostasis that postulated tissue Na+ concentration 

cannot differ from Na+ levels in the circulation. 

Nat. Rev. Immunol. 2023 Jun;23(6):341  
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Aging is a complex process associated with nearly all diseases. Understanding the molecular changes 

underlying aging and identifying therapeutic targets for aging-related diseases are crucial for 

increasing healthspan. Although many studies have explored linear changes during aging, the 

prevalence of aging-related diseases and mortality risk accelerates after specific time points, 

indicating the importance of studying nonlinear molecular changes. In this study, we performed 

comprehensive multi-omics profiling on a longitudinal human cohort of 108 participants, aged 

between 25 years and 75 years. The participants resided in California, United States, and were tracked 

for a median period of 1.7 years, with a maximum follow-up duration of 6.8 years. The analysis 

revealed consistent nonlinear patterns in molecular markers of aging, with substantial dysregulation 

occurring at two major periods occurring at approximately 44 years and 60 years of chronological 

age. Distinct molecules and functional pathways associated with these periods were also identified, 

such as immune regulation and carbohydrate metabolism that shifted during the 60-year transition 

and cardiovascular disease, lipid and alcohol metabolism changes at the 40-year transition. Overall, 

this research demonstrates that functions and risks of aging-related diseases change nonlinearly across 

the human lifespan and provides insights into the molecular and biological pathways involved in these 

changes. 

X. Shen et al., Nonlinear dynamics of multi-omics profiles during human aging. Nature Aging, 

4(11), 1619-1634, 2024. 

 

-  

Inflammatory pathways operate at all stages of atherosclerosis. These processes are driven by risk 

factors and other stimuli that can spark inflammation by eliciting misdirected responses of intrinsic 

vascular cells and leukocytes, culminating in lesion initiation, progression, and complication. 

Continuing dissection of the key underlying inflammatory mechanisms with increasingly 

sophisticated tools has inspired successful clinical trials and enabled translation to the clinic. Here, 

we review the mechanistic understanding of the etiology and progression of atherosclerosis. We 

discuss how cardiovascular risk factors converge at the level of the bone marrow to perturb 

hematopoiesis, yielding output with a pro-inflammatory slant. We further consider how circulating 

myeloid cells enter, propagate, and persist in atherosclerotic lesions and how intimal macrophages 

take center stage in regulating the inflammatory milieu. In this context, we delineate emerging 

therapeutic strategies aimed at mitigating inflammation in atherosclerosis and how these add to 

existing measures toward reducing the global cardiovascular disease burden. 

Immunity 2025; 58: 2383-2401 
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Mitochondrial fatty acid oxidation (FAO) pathway and therapeutic targets. The scavenger receptor 

CD36 facilitates the uptake of long-chain FAs into the cytoplasm of acute myeloid leukemia (AML) 

cells. Inside the cells, Fatty acids (FAs) are first transported by FA-binding proteins (FABPs) and 

other transport proteins, followed by activation in a 2-step reaction: forming acyl-CoA in the 

cytoplasm and then FAO, forming acetyl-CoA inside mitochondria. Carnitine Palmitoyltransferase 

1( CPT-1) conjugates FAs to carnitine, a prerequisite for mitochondrial translocation of FAs from the 

cytoplasm. In mitochondria, Very Long-Chain Acyl-CoA Dehydrogenase (VLCAD), an 

intramitochondrial FAO enzyme, starts to catalyze the dehydrogenation reaction of long-chain FAs 

as the first intramitochondrial step of FAO. FAO generates ATP and provides acetyl-CoA to the 

tricarboxylic acid (TCA) cycle. AML cells and leukemic stem cells (LSCs) are highly dependent on 

the production of mitochondrial biomass and rely on FAO and oxidative phosphorylation (OXPHOS) 

for survival. Compared with normal hematopoietic cells, they have a lower reserve capacity in their 

respiratory chain, which renders them susceptible to mitochondrial metabolic stress, a promising 

target for AML therapy. Emerging data highlight FAO as a key metabolic pathway fostering the 

survival of chemoresistant LSCs. LSCs from patients with relapsed AML acquire a compensatory 

ability to overcome the loss of amino acid metabolism by increasing FAO. This mechanism was 

recently implicated as causing resistance to azacitidine/venetoclax therapy, a widely used induction 

regimen for elderly patients with AML. 

Break the lifeline of AML cells.Tabe Y, Konopleva M.Blood. 2021 Jun 24;137(25):3465-3467. 
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Neuronal damage is commonly linked with cognitive dysfunction, which significantly affects 

quality of life and daily activities. Currently, there are no definitive treatments for cognitive 

dysfunction, making it crucial to explore neuroprotective mechanisms that prevent its occurrence. 

Research indicates that in various neurodegenerative diseases associated with cognitive decline, the 

Akt-mediated pathway plays some roles in the neuroprotective effects driven by insulin-like growth 

factor 1 (IGF-1). IGF-1 is a vital biological agent that maintains neuronal balance under normal 

conditions by binding to its receptors on neuronal cells. Typically, IGF-1 levels in the cerebral 

cortex are low in healthy adult brains, with production primarily occurring outside the brain and the 

protein being transported to neurons. In instances of brain injury, neurons themselves have been 

reported to produce IGF-1, which then acts as an endogenous protective agent. Although the 

relationship between ischemic brain injury, which is another significant cause of neuronal damage, 

and IGF-1 has been extensively studied using models such as the OGD/R model, the dynamics of 

IGF-1 production and Akt activation specifically within neuronal cells during ischemia/reperfusion 

remain unreported. 

Juntendo Iji Zasshi. 2024 Sep 11;70(5):360-367 




