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Correlation between heatstroke incidence and meteorological factors in
Nagasaki Prefecture (2020-2022)

Tetsuro Yokota, Yasuhiro KOGA, Shoichi FUKUDA

Given the heatstroke deaths in Nagasaki Prefecture, there is an urgent need to address the health impacts of
this condition, considering the effects of climate change. To investigate the regional variations in heatstroke,
meteorological observations were performed using data loggers capable of measuring temperature and humidity
more compressively than the Japan Meteorological Agency observation points in each region. Wet-bulb globe
temperature (WBGT), an indicator of the risk of heatstroke occurrence, was calculated using observed meteoro-
logical data over three years from 2020 to 2023. Interestingly, areas with higher WBGT did not necessarily
have more emergency medical evacuations due to heatstroke. The findings suggest that this is because the el-
derly are at an increased risk of heatstroke, resulting in more emergency medical evacuations due to heatstroke
in areas with a high proportion of elderly people. Heat acclimatization may be relatively easy in areas with high
WBGT, which could lower the incidence of heatstroke compared to areas with low WBGT. However, in the
Shimabara area, where the WBGT was particularly high, the symptoms of emergency transporters due to heat-
stroke were more severe than in other areas, indicating that this area deserves special attention. In Nagasaki
Prefecture, it is also necessary to consider effective dissemination and education methods to reduce the inci-
dence of heatstroke.
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Assessment of water purification and pearl production potential of the
freshwater pearl mussel Hyriopsis schlegelii in a park pond

Tomoyuki KASUYA, Syota KANZAKI !, Makoto TOYOMURA !, Kyotaro HASHIMOTO

1 Present address: Nagasaki Prefectural Government

In recent years, there has been growing interest in using the freshwater pearl mussel Hyriopsis
schlegelii to improve the water quality and hydrophilicity of freshwater areas such as irrigation canals
and ponds. In this study, we cultured H. schlegelii in a pond at Isahaya Yuyu Land Kantaku-nosato
Park from 2021 to 2022 to investigate a rearing procedure to improve survival rates, considering the
development of water purification efforts by the mussel combined with pearl production. Despite the
deaths of one and six individuals in April and July 2021, respectively, no further deaths occurred after
September, and the instantaneous mortality rate was lower than those reported in previous culturing
studies in the Isahaya Bay reclamation regulation pond. In 2022, despite the deaths of 3
individuals cultured at 30 cm depth and 6 individuals cultured at 50 cm depth, the
instantaneous mortality rate at both depths was nearly identical and within the range of those observed
in 2021. The instantaneous growth rate at 50 cm was significantly higher than at 30 cm depth in the
summer (p = 0.02). In 2022, 18 pearl-producing individuals of H. schlegelii were cultured in a park
pond, and 17 survived as well as increased in size, suggesting that pearl-producing by H. schlegelii is
feasible in these areas. The weak negative relationship between a pond water transparency and distance
from the H. schlegelii culturing area (p = 0.08) suggests that the feeding activity of
the mussel may contribute to the removal of suspended matters, such as phytoplankton, from a

water column (i.e., water purification).

Key words: unionid mussels, phytoplankton, transparency, growth rate, mortality rate
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Evaluation of a novel SARS-CoV-2 detection method based on in silico
prediction and LC-MS analysis

Kazunari TSUJIMURA, Fumiaki MATSUMOTO, Akira YOSHIKAWA and Toshitsugu TAGURI

Targeted proteomics, which involves the detection of specific peptides using in silico prediction and LC-MS
analysis, has recently been proposed as a complementary method to RT-qPCR for SARS-CoV-2 detection. To
assess the feasibility of this method, we tested 40 nasopharyngeal swab samples, including those from
positive patients for SARS-CoV-2 infection, using RT-gqPCR for viral RNA and high-performance liquid
chromatography-mass spectrometer (LC-MS) , which is commonly used at Public Health Institutes of Japan,
for viral protein-derived peptides. The nucleocapsid protein (NCAP) and Spike protein were selected as the
viral proteins of interest for targeted proteomic analysis. SARS-CoV-2-specific peptides were detected in 22
specimens with Ct values of 23.54 or less, which is consistent with the RT-qPCR results. The correlation
study between “log 2_SumAreas” values obtained from LC-MS analysis of clinical specimens stored in
different solutions and Ct values obtained from RT-gPCR revealed a strong negative correlation for
specimens stored in virus transport solution (r = —0.821) and for those in saline or Phosphate-Buffered Saline
(PBS, r =-0.863). LC-MS analysis also detected the D377Y mutation of NCAP in the Delta strain. Although
the sensitivity of the technique needs to be improved for future applications in negativity testing, it is
expected to be one of the complementary techniques to RT-qPCR for directly targeting viral proteins. The
technique may also be applicable to other viruses besides SARS-CoV-2.

Key words: in silico analysis, Targeted proteomics, LC-MS, SARS-CoV-2, RT-qPCR , COVID-19
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