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For the publication of the English publications of the Graduate School of
Veterinary Medicine for 2023 (January to December)

Since 2002, the Graduate School of Veterinary Medicine has compiled the English papers
published by veterinary medicine faculty members over the past year into a booklet, which allows
each faculty member to conduct self-inspections and ensure the quality of their research, as well as
inform everyone concerned about the research status of veterinary faculty members.

The total number of first author (FA) and corresponding author (CA) papers in the School of
Veterinary Medicine in 2023 was 51 reports. In the past 10 years, 68 reports in 2022, 83 reports in
2021, 72 reports in 2020, 54 reports in 2019, 54 reports in 2018, 48 reports in 2017, 45 reports in
2016, 44 reports in 2015, 51 reports in 2014, and 48 reports in 2013. It was increasing steadily from
2017 to 2021 but has been on a downward trend for the past two years. Our university has
transitioned to a new curriculum starting in 2021. In particular, the School of Veterinary Medicine
has worked to ensure the quality of veterinary education and internationalize it, aiming to obtain
international certification from the European Association of Establishments for Veterinary
Education (EAEVE). In the new curriculum, in order to ensure that students acquire Day One
Competencies, we have established a skills lab that reflects the philosophy of 3Rs (Replacement,
Reduction, Refinement) and have begun small-group hands-on training and clinical rotations. As
the former dean of the graduate school was concerned, the increased educational burden associated
with EAEVE may be having an impact on the submission and publication of English papers.

On the other hand, the number of projects selected for Grants-in-Aid for Scientific Research
(KAKENHI) across the university this year increased to 56 (48 in 2022, 37 in 2021, and 31 in
2020). In addition, the amount allocated this year (81.64 million yen) is also rising to 100th place
(out of 591 universities) among private universities in Japan that received KAKENHI (119th in
2022, 129th in 2021, 133rd in 2020). Therefore, a sustained increase in the research activities of
individual faculty members is ensured. The new curriculum for the School of Veterinary Medicine
will be completed in 2024 for the Department of Veterinary Science and in 2026 for the Department
of Veterinary Medicine, and it appears that the plan is to have a corresponding faculty structure in
place by 2025. The current "increase in EAEVE's educational burden" will be overcome by the
completion of the faculty organization and the acclimatization of individual faculty members, and
the number of FA/CA papers in the School of Veterinary Medicine is expected to exceed the record
high.

Finally, we hope that all concerned parties will take a look at this collection of
accomplishments, and that they will be interested in the research content of individual faculty
members, joint research, and even the establishment of a broader research system. We look forward
to your continued guidance and support so that the educational and research activities of the
Graduate School of Veterinary Medicine can further develop.

Kazuto Yamashita DVM, MS, PhD, Charter Dipl. JCVS, Honorary Dipl. AiCVS. .
Dean, Rakuno Gakuen University Graduate School of Veterinary Medicine.
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1) Tryptanthrin reduces Campylobacter jejuni colonization in the chicken gut by a
bactericidal mechanism.

Iwata T, Watanabe-Yanai A, Tamamura-Andoh Y, Arai N, Akiba M, Kusumoto M.
Appl Environ Microbiol. 89:€0170122. 2023. doi:10.1128/aem.01701-22.

2) Nationwide analysis of antimicrobial resistance in pathogenic Escherichia coli strains
isolated from diseased swine over 29 years in Japan.

Kusumoto M, Tamamura-Andoh Y, Hikoda-Kogiku Y, Magome A, Okuhama E, Sato
K, Mizuno Y, Arai N, Watanabe-Yanai A, Iwata T, Ogura Y, Gotoh Y, Nakamura K,
Hayashi T, Akiba M.

Front Microbiol. 14:1107566. 2023. doi:10.3389/fmicb.2023.1107566.

3) Occurrence and the potential ecological risk of veterinary antimicrobials in swine farm
wastewaters in Japan: Seasonal changes, relation to purchased quantity and after
termination of oxytetracycline usage.

Watanabe M, Guruge KS, Uegaki R, Kure K, Yamane I, Kobayashi S, Akiba M.
Environ Int. 173: 107812. 2023. doi: 10.1016/j.envint.2023.107812.

4) Characteristics of antimicrobial residues in manure composts from swine farms:
Residual patterns, removal efficiencies, and relation to purchased quantities and
composting methods in Japan.

Watanabe M, Goswami P, Kure K, Yamane I, Kobayashi S, Akiba M, Guruge KS.
J Hazard Mater. 459:132310. 2023. doi:10.1016/j.jhazmat.2023.132310.







e Applied and Environmental ‘ sroLoay
SOCIETY FOR

microsiolocy IMICTO bio%@gy@’

Tryptanthrin Reduces Campylobacter jejuni Colonization in the
Chicken Gut by a Bactericidal Mechanism

Taketoshi lwata,” Ayako Watanabe-Yanai,” Yukino Tamamura-Andoh,” Nobuo Arai,* Masato Akiba,’ % Masahiro Kusumoto™*
2Division of Zoonosis Research, National Institute of Animal Health, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, Japan
bl aboratory of Veterinary Bacteriology, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu, Hokkaido, Japan

<Graduate School of Veterinary Science, Osaka Metropolitan University, lzumisano, Osaka, Japan

apsTRACT  Campylobacter jejuni is a leading cause of foodborne bacterial gastroen-
teritis worldwide, and raw or undercooked chicken meat is considered the major
source of human campylobacteriosis. In this study, we identified 36 compounds that
showed inhibitory effects on C. jejuni growth at low concentrations by screening a
chemical compound library. Three of the 36 compounds were herbal compounds,
including tryptanthrin (TRP), an indoloquinazoline alkaloid. TRP has been reported to
have a variety of biological properties, such as antimicrobial, anti-inflammatory, and
antitumor activities, but there was previously no information about its anti-C. jejuni ac-
tivity. We further conducted in vitro and in vivo experiments to evaluate the potential
of TRP for the control of C. jejuni in chicken farms. The MIC of TRP for C. jejuni was
much lower than that of 13 other herbal compounds that were previously reported to
have anti-C. jejuni activities. Time-kill assays under growing and nongrowing condi-
tions demonstrated that TRP has bactericidal activity against C. jejuni. In addition, TRP
showed a narrow-spectrum antimicrobial effect against C. jejuni, and there was little
potential for the development of TRP-resistant C. jejuni during serially passaged cul-
ture. In chick infection experiments, the administration of TRP in drinking water signifi-
cantly reduced the cecal colonization of C. jejuni when TRP was used either before or
after C. jejuni infection. These data suggest that TRP is effective for the control of C.
jejuni in chicken farms.

wipoRTANCE  Campylobacter is a widespread pathogen in the food chain of chickens.
Once chickens become infected, large numbers of Campylobacter cells are excreted in
their feces. The development of an effective material for reducing the amount of
Campylobacter in the chicken intestinal tract will make it possible to reduce the contam-
ination of the food chain with Campylobacter and to produce safe and secure chicken
meat. In the present study, in vivo experiments revealed that the use of an herbal com-
pound, tryptanthrin, significantly reduced the number of Campylobacter cells in the
chicken gut by a bactericidal mechanism. Furthermore, our in vitro experiments demon-
strated that, compared with the other herbal compounds, tryptanthrin achieved antimi-
crobial activity against C. jejuni at the lowest concentration. The use of tryptanthrin may
lead to the development of a novel control measure for reducing the colonization of C.

Jjejuni in the food chain.
Editor.Edward G. Dudiey, The Pennsylvania

wevwonrn% Campylobacter jejuni, chemical compound library, chicken, herbal State University
compound, tryptanthrin Copyright © 2023 American Society for
Microbiology:. ey

Address correspondence to Masahiro
* ampylobacter is the most common cause of bacterial foodborne disease in humans Kusumoto, kusu555@affic gojp.
ux worldwide. The World Health Organization (WHO) estimated that more than 95 mil-
. . . . . Received 2 October 2022
lion cases of foodborne illness caused by Campylobacter species occurred worldwide in Accepted 20 December 2022
2010 (1). In the European Union, the annual cost associated with human campylobacter- Published 18 January 2023

iosis was estimated to be €24 billion (2). Contamination by Campylobacter jejuni and

The authors declare no conflict of interest.

February 2023 Volume 89 lIssue 2 10.1128/aem.01701-22 1

HiBE doi:10.1128/aem.01701-22.
https://journals.asm.org/doi/full/10.1128/aem.01701-22
= EEHE Masahiro Kusumoto (Corresponding Author)
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This article was submitted to

Antimicrobials, Resistance and Chemotherapy,
a section of the journal

Frontiers in Microbiology
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Kusumoto M, Tamamura-Andoh Y,
Hikoda-Kogiku Y, Magome A, Okuhama E,
Sato K, Mizuno Y, Arai N, Watanabe-Yanai A,
Iwata T, Ogura Y, Gotoh Y, Nakamura K,
Hayashi T and Akiba M (2023) Nationwide
analysis of antimicrobial resistance

in pathogenic Escherichia coli strains isolated
from diseased swine over 29 years in Japan
Front. Microbiol. 14:1107566

doi: 10.3389/fmicb.2023.1107566

© 2023 Kusumoto, Tamamura-Andoh,
Hikoda-Kogiku, Magome, Okuhama, Sato,
Mizuno, Arai, Watanabe-Yanai, lwata, Ogura,
Gotoh, Nakamura, Hayashi and Akiba. This is an
open-access article distributed under the terms
of the Craative Uormmiens Alinio
i 1. The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted which
does not comply with these terms.

Criginal Research
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e 10.3389/fmich.2023.1107566

Nationwide analysis of
antimicrobial resistance in
pathogenic Escherichia coli
strains isolated from diseased
swine over 29 years in Japan

, Nobuo Aral,

Pathogenic Escherichia coli strains are important causes of several swine
diseases that result in significant economic losses worldwide. In Japan, the
use of antimicrobials in swine is much higher than that in other farm animals
every year. Antimicrobial resistance in pathogenic E. coli strains also heavily
impacts the swine industry due to the limited treatment options and an
increase in the potential risk of the One Health crisis. In 2016, we investigated
684 Japanese isolates of swine pathogenic E. coli belonging to four major
serogroups and reported the emergence and increase in the highly multidrug-
resistant serogroups O116 and OSB9 and the appearance of colistin-resistant
strains. In the present study, by expanding our previous analysis, we determined
the serotypes and antimicrobial resistance of 1,708 E. coli strains isolated
from diseased swine between 1991 and 2019 in Japan and found recent
increases in the prevalences of multidrug-resistant strains and minor serogroup
strains. Among the antimicrobials examined in this study that have been
approved for animal use, a third-generation cephalosporin was found to be
effective against the most isolates (resistance rate: 1.2%) but not against highly
multidrug-resistant strains. We also analyzed the susceptibilities of the 1,708
isolates to apramycin and bicozamycin, both which are available for treating

HiB8 doi:10.3389/fmicb.2023.1107566.
https://www_frontiersin.org/articles/10.3389/fmicb.2023.1107566/full
=IEE{E#E Masahiro Kusumoto (Corresponding Author)
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Occurrence and the potential ecological risk of veterinary antimicrobials in
swine farm wastewaters in Japan: Seasonal changes, relation to purchased
quantity and after termination of oxytetracycline usage

Mafumi Watanabe *, Keerthi S. Guruge “"”", Ryuichi Uegaki“, Katsumasa Kure *,
Itsuro Yamane *, Sota Kobayashi “, Masato Akiba
 Nationdl Institute of Animal Health (NIAH), National Agriculture and Food Research Organization (NARO), 3-1-5 Kannondai, Tsukuba, Ibaraki 305-0856, Japan

® Graduate School of Veterinary Science, Osaka Metropolitan University, 1-58 Rinku-oraikita, Izumisano, Osaka 598-8531, Japan
© The Japanese Association of Swine Veterinarians (JASV), 1704-3 Nishi-Ooi, Tsukuba, Ibaraki 300-1260, Japan

ARTICLE INFO ABSTRACT

Handling Editor: Hefa Cheng This study provides the first comprehensive investigation of the residual concentrations of eight classes of

antimicrobial agents (AMs, 20 compounds) in 13 swine wastewater treatment facilities in Japan. These facilities

Ke}"_fVD_VfBI . implemented the aerobic activated sludge (AS) or its alternative methods. The maximum concentrations before
Antimicrobials treatment were found at the level of 7100, 6900, 6000, 3600, 3400, and 1400 ug/L for tilmicosin, oxytetracycline
Pig

(OTQ), chlortetracycline, lincomycin , sulfamethoxazole, and trimethoprim, respectively. The highest detection
rate (96.3%) in influents was noted for the morantel, which was a feed additive. The seasonal difference in
residual concentration was much greater for tetracyclines (TCs) and macrolides (MLs) when their residual
concentrations were high, especially in the cold season. There was a positive correlation between the purchased
quantity of TCs and fluoroquinolones (FQs) and their residue levels detected in the effluents (p < 0.01). The
estimated removal rate of AMs was greater than 80%. In contrast, on a few occasions, it was diminished due to
failing operating conditions, such as water temperature and AS rate in the aeration tank. The estimated
ecological risks of AMs in effluents based on risk quotients (RQs) considered to enhance the selection pressure for
drug resistance (RQs-AMR) were high for TCs and FQs, whereas ecotoxicological effects (RQs-ENV) to aquatic
organisms were higher for sulfonamides and MLs. When OTC usage ceased, its concentration in wastewater
decreased rapidly; however, it remained longer period in the effluents, probably due to OTC desorption from the
AS. The concentrations (and respective RQs) of TCs were decreased by >99.8% and >92% in the influents and
effluents, respectively. This data suggested that it is essential to reduce the amount used and introduce more
efficient methods and operating conditions to constantly remove AMs during the treatment to reduce the risk of
AM discharge from swine farms.

Aerobic wastewater treatment
Activated sludge method
Risk assessment

1. Introduction ingredients to promote the efficient conversion of feed (feed additives:

216.7 tons) in animal husbandry. Tetracyclines (TCs) as veterinary

Antimicrobials (AMs) are indispensable in controlling infectious
diseases in human, veterinary, aquaculture, and agriculture environ-
ments. The predicted global AM consumption in the human sector in
2030 could be 200% higher than the 42 billion defined daily doses
estimated in 2015 (%} ). In 2018, 1761.4 tons (as active
substances) of AMs were sold in Japan /. 74+2%). Most of them
were purchased as veterinary drugs (646.4 tons) and nutrient

drugs were the predominant AM class purchased for food-producing
animals in Japan, followed by polyethers (as feed additives), penicil-
lins, sulfonamides (SAs), and macrolides (MLs) ). In
contrast, other classes, such as aminoglycosides, amphenicols, peptides,
lincosamides, and fluoroquinolones (FQs), were also used in fewer
quantities. It is worth noting that AMs as veterinary drugs have been
used more frequently in the pig industry (approximately 60% of total

* Corresponding author at: National Institute of Animal Health (NIAH), National Agriculture and Food Research Organization (NARO), 3-1-5 Kannondai, Tsukuba,

Ibaraki 305-0856, Japan.
E-mail address:

(K.S. Guruge).

! Current address: School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu, Hokkaido 069-8501, Japan.

Received 16 September 2022; Received in revised form 7 January 2023; Accepted 7 February 2023

Available online 11 February 2023

0160-4120/© 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (

HEE doi: 10.1016/j.envint.2023.107812.

https://www.sciencedirect.com/science/article/pii/S0160412023000855
=RIEEEE Keerthi S. Guruge (Corresponding Author)



i

HEE doi:10.1016/j.jhazmat.2023.132310.
https://www.sciencedirect.com/science/article/abs/pii/S0304389423015935
=IEE{E#E Keerthi S. Guruge (Corresponding Author)
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Parasites Found in a Rough-legged Buzzard, Buteo lagopus (Pontoppidan, 1763)
Collected at Rausu, Hokkaido, Japan
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ABSTRACT
A young male Rough-legged Buzzard, Buteo lagopus, was found debilitated at Rausu, Hokkaido, Japan on 16

December, 2013 and died shortly after transport to the shelter. A post-mortem revealed emaciation, chest pressure

ulceration, sternal fracture, and claw damage suggesting the malnutrition. Nematodes of Capillariidae gen. sp. and

Porrocaecum sp., and cestode of Cyclophyllidea fam. gen. sp. were detected in the alimentary tract. Also chewing

lice, Degeeriella fulva, were found on the body surface. This is the first record of D. fulva from B. lagopus in eastern

Hokkaido, and the first record of Capillariidae gen. sp. and Cyclophyllidea fam. gen. sp. from B. lagopus in Japan.

Key words: chewing lice, helminth, malnutrition, Rough-legged Buzzard

— Jpn ] Zoo Wildl Med 28(2) : 91-94, 2023

The Rough-legged Buzzard, Buteo lagopus (Pontoppidan,
1763), is a Holarctic raptor breeding in the tundra and boreal
arcas of Northern Eurasia and North America, and wintering
south of it” s breeding range from eastern Europe in the west
to eastern Eurasia and Japan in the east [1]. Subspecies B. I
menzbieri Dementiev, 1951 is a scarce winter visitor to Japan,
mainly to Hokkaido occasionally further south [2, 3]. Rough-
legged Buzzards are among the few raptors to overwinter in
Japan, but little biological data is available from Japan [4].
Information on disease causing agents such as viruses, bacteria
and parasites, is important for the conservation of birds [5, 6].

On 16 December 2013, a debilitated Rough-legged Buzzard
was taken in to captivity, but died shortly thereafter. The
carcass was taken to Kushiro Zoo for postmortem examination
{Zoo Postmortem No. 13-019). The body surface was examined
macroscopically, and the gastrointestinal tract and organs were
examined for parasites under a binocular microscope. Parasite
specimens were fixed in 70% ethanol and taken to the Wild
Animal Medical Center (WAMC) of Rakuno Gakuen University

for taxonomical examination. The nematodes were cleared with

* Corresponding author : Mitsuhiko ASAKAWA

(E-mail: askam@rakuno.ac.jp)

lacto-phenol solution, cestodes were encapsulated with balsam
after staining with aceto-carmine solution, and arthropods
were mounted using gum chloral for microscopic observation,
and morphological and biometric data were recorded using a
Lucida camera (OLYMPUS DP20). The parasite specimens are
preserved in Kushiro Zoo and the buzzard specimens is stored
at Kushiro City Museum.

The Rough-legged Buzzard weighed only 555.6 g and
was emaciated compared with the average of that of this
species (1.29 - 1.38 kg [3]), with significantly atrophied
pectoral muscles and protruding keels (Table 1). A pressure
ulcer had formed on the keel, and a fracture of the sternum
was observed. In addition, the claws of the second and third
toes of the right foot were broken or missing, but neither
blood nor scabs were observed . Examination of the internal
organs revealed that each was significantly atrophied, but
no pathological conditions were found. A lump of murine
hair was observed in the stomach. Neither green staining nor
ulceration of the gastric mucosa was observed. A large number
of chewing lice were found on the body surface, one nematode
each was obtained from the esophagus and stomach, and one
tapeworm was obtained from the intestinal tract.

Of the 11 lice obtained, six adult males and five females

HE# https://www.jstage.jst.go.jp/article/jjzwm/28/2/28 91/ pdf/-char/ja
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PCR-based gene synthesis with overlapping unisense-oligomers asymmetric
extension supported by a simulator for oligonucleotide extension achieved 1 kbp
dsDNA.
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Analysis of Crop Consumption Using Scatological Samples from the Red-Crowned
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We formulated a method to synthesize 1kbp DNA fragments using ‘oligomer unidirectional joining method’ via asymmetric extension supported
by a simulator for oligonucleotide extension (AESOE). In this study, trials were conducted on 41 sets of different genomic pieces of ten flavivi-
ral genomes, and 31 bacterial 16s rRNA fragments with sizes ranging from 500 bases to 1.0 kbp. Synthetic gene production was found to be
successful in all those sets. The synthesis method has three steps: the first step is a seven-linked AESOE, the second step is the linking of the
400-base fragments from the first step, and the third step is the final amplification. Our present approach is highly reproducible and may no
longer require optimization of oligomer design.

H#  doi.org/10.2144/btn-2022-0127.
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Phylogeny analysis of whole protein-coding
genes in metagenomic data detected an
environmental gradient for the microbiota
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Ayumi Tanaka®
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Biology, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu, Japan, 5 General Education
Department, Hokusei Gakuen University, Sapporo, Japan, 6 Institute of Low Temperature Science, Hokkaido
University, Sapporo, Japan
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Abstract

Environmental factors affect the growth of microorganisms and therefore alter the composi-
tion of microbiota. Correlative analysis of the relationship between metagenomic composi-
tion and the environmental gradient can help elucidate key environmental factors and
establishment principles for microbial communities. However, a reasonable method to quan-
titatively compare whole metagenomic data and identify the primary environmental factors
for the establishment of microbiota has not been reported so far. In this study, we developed
a method to compare whole proteomes deduced from metagenomic shotgun sequencing
data, and quantitatively display their phylogenetic relationships as metagenomic trees. We
called this method Metagenomic Phylogeny by Average Sequence Similarity (MPASS). We
also compared one of the metagenomic trees with dendrograms of environmental factors
using a comparison tool for phylogenetic trees. The MPASS method correctly constructed
metagenomic trees of simulated metagenomes and soil and water samples. The topology of
the metagenomic tree of samples from the Kirishima hot springs area in Japan was highly
similarity to that of the dendrograms based on previously reported environmental factors for
this area. The topology of the metagenomic tree also reflected the dynamics of microbiota at
the taxonomic and functional levels. Our results strongly suggest that MPASS can success-
fully classify metagenomic shotgun sequencing data based on the similarity of whole pro-
tein-coding sequences, and will be useful for the identification of principal environmental
factors for the establishment of microbial communities. Custom Perl script for the MPASS
pipeline is available at

PLOS ONE

February 2, 2023 1/19

HiB8  doi.org/10.1371/journal.pone.0281288
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Simple Summary: The red-crowned crane (Grus japonensis), which is an endangered and highly pro-
tected bird species, is distributed in two populations: a mainland population in far eastern Eurasia
and an island population in Hokkaido, Japan. Red-crowned cranes in Japan are resident birds mainly
in the eastern part of Hokkaido. As omnivores, they feed on plants, grains, insects, and fish. Most
cranes spend the winter around feeding stations in southeastern Hokkaido, where people provide
corn. Since most of the cranes in Hokkaido now live near areas inhabited by humans, cases of crop
damage caused by cranes have recently been reported. This study showed that the cranes feed on
various crops of human origin, mostly outside farmlands.

Abstract: Total DNA extracts from the intestinal contents of 60 flying red-crowned cranes (juveniles,
subadults and adults) found dead in 2006-2021, and the feces of 25 chicks collected in June and
July of 20162018, were used for PCR reactions with primers specific for 16 crops, followed by high-
throughput sequencing. The most predominant crop detected was corn in adult and subadult cranes
(61.7%). Other grains (barley, wheat, soybean) (5.0-8.3%) and vegetables (tomatoes, Chinese cabbage,
etc.) (1.7-6.7%) were also detected in flying cranes. Surprisingly, some of the detected crops were
not grown in the Kushiro and Nemuro regions. There was no significant difference in crop intake
status in winter and that in other seasons for most of the crops. Corn (28.0%), soybeans (8.0%), wheat
and beet (4.0%) were detected in crane chicks in summer, though the detection rates were generally
lower than those in flying cranes. Alfalfa, which is not grown in eastern Hokkaido butis used in some
cattle feed, was detected in some cranes. Rice, buckwheat, adzuki beans, common beans, potatoes
and carrots were not detected at any life stage, indicating the preferences of red-crowned cranes.
The results suggest that red-crowned cranes in Hokkaido are dependent on dairy farmers for their
feed supply.

Keywords: amplicon sequencing; crop consumption; Grus japonensis; Japan; scatological samples

HEE  doi.org/10.3390/ani13203167
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Investigation of oncolytic effect of recombinant Newcastle disease
virus in primary and metastatic oral melanoma

Supaporn Numpadit’ . Chiaki lto' - Takaaki Nakaya® - Katsure Hagiwara

Reqetod: 7 Decembper 2022 7 Aocepted: 20 Warh 2023 7 Published online: 6 April 24
& The Authorls) 2023

Abstract

promotes the ex ukar wlmz
related genes, the inunune res

3] meé W i the

1y I”hzwnwi}m
imical samples from hum

mmwm{\; and ¢
once evaluated using

Keywords Malignant melanoma (MM} - sNDV - GFP - oIFNy - Oncolyvtic virotherapy

hbbmvmzmm -2 Tntertenkin 2
al lentiginous melar ' x check
Canine interferon gamma
Flow cytomelry IRF-1
Cireen Fluore protein LMM
Hours post-infection

Hemagghtinin-negraminidase
Interferon gamma

%mgﬁwm i}hmi ONBHUC
Phosphate buffered saline
Om%iw of 225‘%’3

H#  doi: 10.1007/s12032-023-02002-z.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10079733/pdf/12032 2023 Article 2
002.pdf

=IEE{EE Katsuro Hagiwara (Corresponding Author)



doi.org/10.1002/chdv. 202200924 ﬁESEARCHARTiCLE (ﬁ

Decreased Immunoreactivity of Hepatitis E Virus Antigen Following
Treatment with Sakhalin Spruce (Picea glehnii) Essential Oil

Naoyuki Maeda,*® Shouya Horochi,* Yasuhiro Hasegawa,® Tomohito lwasaki® Nobutake Nakatani,’
Taku Miyasho,® Katsuro Hagiwara, Hiroshi Yokota,® and Yasuhiro Funatsu?
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© Department of Veterinary Science, Rakuno Gakuen University, Hokkaido 069-8501, Japan
d Department of Veterinary Medicine, Rakuno Gakuen University, Hokkaido 069-8501, Japan
® The General Incorporated Association ‘Pine Grace’, Hokkaido 069-0834, Japan

The hepatitis E virus (HEV) causes a common infectious disease that infects pigs, wild boars, deer, and
humans. In most cases, humans are infected by eating raw meat. Some essential cils have been reported to
exhibit antiviral activities. In this study, in order o investigate the anti-HEV properties of essential oils, the
immunoreactivities of HEV antigen proteins against the relevant antibodies were analyzed after the HEV antigens
underwent treatment with various essential oils, The essential oils extracted from the tea tree, which was
previously reported to exhibit antiviral activity, lavender, and lemon had strongly reduced activity. We found that
treatment with the essential oil prepared from Sakhalin spruce was associated with the strongest reduction in
immunoreactivity of MEV antigen protein(s) among the tested substances. The main volatile constituents of
Sakhalin spruce essential oil were found to be bornyl acetate (32.30%), a-pinene (16.66%), camphene {11.14%),
camphor (5.52%), B-phellandrene (9.09%), borneol (4.77%), and limonene (4.57%). The anti-HEV properties of
the various components of the essential cils were examined: treatment with bornyl acetate, the main component
of Sakhalin spruce oil, a-pinene, the main component of tea tree oil, and Emonene, the main component of
lernon oil, resulted in a strong reduction in HEY antigen immunoreactivity. These results indicate that each main
component of the essential oils plays an important role in the reduction of the immunoreactivity of HEV antigen
protein{s); they also suggest that Sakhalin spruce essential oil exhibits anti-HEV activity. In a formulation with the
potential to eliminate the infectivity of HEV in foodborne infections, this essential oil can be applied as an
inactivating agent for meat processing and cooking utensits, such as knives and chopping boards.

Keywords: hepatitis £ virus, sakhalin spruce, essential oil, bornyl acetate, enzyme immunoassay.
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Comparison of perioperative serum osteocrin concentrations between
surgical techniques in dogs with cranial cruciate ligament rupture
Mitsuhiro Isaka , Wataru Konro, Daiki Kokubo, Hiromu Udagawa, Sho Hizuka,

Toshikazu Sakai, Shushi Yamamoto, Shidow Torisu, Hiroshi Ueno
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ARTICLEINFO ABSTRACT

Keywords: The cranial cruciate ligament (CCL) rupture is a common orthopedic disease in dogs that is usually managed with
Cranial cruciate ligament rupture tibial plateau leveling osteotomy (TPLO) or extracapsular lateral suture (ECLS). Osteotomy is generally associ-
Dogs i ated with some complications, including nonunion. The periosteum plays an important role in bone growth and
gzzzz‘t:;i:y remodeling. Osteocrin (OSTN), which was recently identified and is involved in bone formation and differen-

tiation, is produced in the periosteum and osteoblasts. The aimed to investigate whether the concentrations of
serum OSTN change before and after stifle surgery in dogs and compare the OSTN concentrations in the two
surgical techniques (TPLO: n = 20 vs. ECLS: n = 36). The postoperative serum OSTN concentration in the TPLO
group was significantly lower than the preoperative value (p < 0.05), while serum OSTN concentrations differed
statistically between the preoperative and suture-removal periods. In contrast, no significant differences were
observed in the ECLS group. In conclusion, osteotomy affects serum OSTN concentrations during the perioper-
ative period in dogs, which may be related to periosteal injury.

The cranial cruciate ligament (CCL) rupture is a common orthopedic
condition in dogs ki, The surgical procedures
for CCL rupture are the tibial plateau leveling osteotomy (TPLO), which
is tibial osteotomy with an orthopedic plate, and an expracapsular
lateral suture (ECLS), which makes the hole of the tibia passmg through
the suture without osteotomy techniques (
5 #). Generally the use of osteotomy in small- ammdl
orthopedlcs may be associated with some complications, including
nonunion, implant failure, infection, and revision surgery (

The periosteum is a dense and abundantly vascularized connective
tissue membrane with fibroblasts, including multipotent mesenchymal
stem cells and osteogenic progenitor cells (-
2). 1t also covers the surface of the majority of bone,
facilitating the attachment of muscles, ligaments, and tendons, and
delivering blood, nutrmon, and regeneranve cells to participate in a
healing process (! § ). A previous study
reported that the absence of the periosteum induces a marked decrease
in new bone formation and up to 10-fold reduced vascularization (::
#35). Collectively, the periosteum may be an
unportant factor related to the complications of osteotomy.

* Corresponding author
E-mail address: :

Osteocrin (OSTN) is a recently discovered natriuretic peptide
secreted from periosteum, similar to atrial natriuretic peptide (ANP) and
brain natriuretic peptide (BNP) (% . It is produced
in the periosteum and osteoblasts (' ) and is thought to
be mvolved in bone formation and differentiation (? .

il 1). However, no previous reports hﬂve
described the effects of osteotomy on serum OSTN concentrations dur-
ing the perioperative period in veterinary clinical settings. Thus, the aim
of this study was to investigate whether the serum OSTN concentrations
change before and after operative stifle surgery in dogs and compare the
findings between the two surgical techniques.

Fifty-six dogs, including 20 and 36 dogs in the TPLO and ECLS
groups, respectively, were included in this study. The body weight and
age of the dogs in the TPLO group were 25.77 + 12.27 kg and 96.65 +
27.28 months, respectively; the group included two male and nine
castrated dogs as well as four female and six spayed dogs. The breeds
were as follows: Great Dane, n = 1; Labrador Retriever, n = 1; Golden
Retriever, n = 3; Siberian Husky, n = 3; Shiba Inu, n = 2; Welsh Corgi, n
= 2; Mongrel, n = 3; Bernese Mountain Dog, n = 2; Border Collie, n =1;
and White Shepherd, n = 2. Alternatively, the body weight and age of
the dogs in the ECLS group were 9.9 £ 7.04 kg and 95.78 + 36.11
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Abstract: In recent decades, phage therapy has been overshadowed by the widespread use of
antibiotics in Western countries. However, it has been revitalized as a powerful approach due to the
increasing prevalence of antimicrobial-resistant bacteria. Although bacterial resistance to phages has
been reported in clinical cases, recent studies on the fitness trade-offs between phage and antibiotic
resistance have revealed new avenues in the field of phage therapy. This strategy aims to restore the
antibiotic susceptibility of antimicrobial-resistant bacteria, even if phage-resistant variants develop.
Here, we summarize the basic virological properties of phages and their applications within the
context of antimicrobial resistance. In addition, we review the occurrence of phage resistance in
clinical cases, and examine fitness trade-offs between phage and antibiotic sensitivity, exploring the
potential of an evolutionary fitness cost as a countermeasure against phage resistance in therapy.
Finally, we discuss future strategies and directions for phage-based therapy from the aspect of fitness
trade-offs. This approach is expected to provide robust options when combined with antibiotics in
this era of phage ‘re’-discovery.

Keywords: bacteriophage; antimicrobial resistance (AMR); fitness cost; phage cocktail; engineered
phage; infectious disease; infection control; P. aeruginosa; K. pneumoniae; A. baumannii; S. aureus;
evolution; arms race

1. Introduction

Bacteriophages, also known simply as phages, are prokaryotic viruses that exclusively
infect and kill bacteria. While phages were already being explored as antimicrobial agents
in the early 1900s [1,2], the rise of antimicrobial chemical agents that became increasingly
popular after the discovery of penicillin, overshadowed their use in Western countries [?].
However, after decades of being overlooked, the emergence of bacteria that are resistant to
these antibacterial agents has refocused efforts on the use of phages for treating infectious
diseases [-+—]. On the other hand, bacterial resistance to phages can also arise through a
variety of molecular mechanisms. Several clinical studies on phage therapy have reported
the occurrence of phage-resistant variants, which represents a significant concern for
the successful development of phage-based therapies [7]. It is therefore important to
carefully address phage resistance within the context of developing anti-bacterial treatments
and therapies.

Phages have played a significant role in shaping the evolution of bacterial communities
and populations through a co-evolutionary mechanism known as an arms race [%]. Recent
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Simple Summary: This study investigated the anti-glycolytic effects of evofosfamide (EVO) on
three canine glioma (GL)-derived cell lines with activated hypoxia-inducible factor 1 (IHIF-1w).
Our clinical data showed that glycolytic activity was correlated with poorer outcomes in dogs with
spontaneous GL. Our in vitro studies showed that EVO inhibited glycolytic metabolism by targeting
HIF-1o-positive cells under hypoxic culture conditions, resulting in the suppression of cellular
ATP production. Our in vivo studies showed that EVO significantly decreased tumor development
compared to controls or temozolo-mid in orthotopic murine GL models. A metabolic analysis
demonstrated that EVO suppressed glycolytic activity by eliminating HIF-1a-positive cells. Our
findings suggest that EVO may improve cancer metabolism and restore the microenvironment for
both canine and human GL.

Abstract: The transcription factor hypoxia-inducible factor 1o (HIF-1¢t) drives metabolic reprogram-
ming in gliomas (GLs) under hypoxic conditions, promoting glycolysis for tumor development.
Evofosfamide (EVO) releases a DNA-alkylating agent within hypoxic regions, indicating that it
may serve as a hypoxia-targeted therapy. The aim of this study was to investigate the glycolytic
metabolism and antitumor effects of EVO in a canine GL model. Our clinical data showed that overall
survival was significantly decreased in GL dog patients with higher HIF-1«x expression compared
to that of those with lower HIF-1x expression, and there was a positive correlation between HIF-1c
and pyruvate dehydrogenase kinase 1 (PDK1) expression, suggesting that glycolytic activity un-
der hypoxia conditions may contribute to poor outcomes in canine GL. Our glycolysis assay tests
showed that the glycolytic ATP level was higher than the mitochondrial ATP level in three types
of canine GL cell lines by activating the IIF-1 signal pathway under hypoxia conditions, resulting
in an overall increase in total cellular ATP production. However, treatment with EVO inhibited the
glycolytic ATP level in the GL cell lines under hypoxia conditions by targeting HIF-1a-positive cells,
leading to decrease in total cellular ATP production. Our in vivo tests showed that EVO significantly
reduced tumor development compared to controls and temozolomide in murine GL models. A
metabolic analysis demonstrated that EVO effectively suppressed glycolytic metabolism by eliminat-
ing HIF-1a-positive cells, suggesting that it may restore metabolism in canine GLs. The evidence
presented here supports the favorable preclinical evaluation of EVO as a potential improvement in
cancer metabolism.
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Abstract: Ubiquitination and deubiquitination are reversible processes that modify the characteristics
of target proteins, including stability, intracellular localization, and enzymatic activity. Ubiquitin-
specific proteases (USPs) constitute the largest deubiquitinating enzyme family. To date, accumulating
evidence indicates that several USPs positively and negatively affect metabolic diseases. USP22
in pancreatic 3-cells, USP2 in adipose tissue macrophages, USP9X, 20, and 33 in myocytes, USP4,
7,10, and 18 in hepatocytes, and USP2 in hypothalamus improve hyperglycemia, whereas USP19
in adipocytes, USP21 in myocytes, and USP2, 14, and 20 in hepatocytes promote hyperglycemia.
In contrast, USP1, 5, 9X, 14, 15, 22, 36, and 48 modulate the progression of diabetic nephropathy,
neuropathy, and/or retinopathy. USP4, 10, and 18 in hepatocytes ameliorates non-alcoholic fatty
liver disease (NAFLD), while hepatic USP2, 11, 14, 19, and 20 exacerbate it. The roles of USP7 and 22
in hepatic disorders are controversial. USP9X, 14, 17, and 20 in vascular cells are postulated to be
determinants of atherosclerosis. Moreover, mutations in the Usp8 and Usp48 loci in pituitary tumors
cause Cushing syndrome. This review summarizes the current knowledge about the modulatory
roles of USPs in energy metabolic disorders.

Keywords: ubiquitin-specific protease; metabolic disorder; obesity; diabetes; insulin resistance;
non-alcoholic fatty liver disease; atherosclerosis; cardiovascular disease

1. Introduction

Age, obesity, and inactivity increase blood pressure, blood glucose, blood triglycerides
and cholesterol, and body fat levels. Although the definition of metabolic syndrome differs
between groups, the excessive accumulation of lipids in visceral adipose tissue combined
with hypertension, hyperglycemia, or hyperlipidemia can be defined as metabolic syn-
drome [1-3]. Patients with metabolic syndrome exhibit a high prevalence of cardiovascular
disease and stroke [4,5], both of which are major causes of death [5-7]. Moreover, metabolic
syndrome increases insulin resistance, leading to type 2 diabetes mellitus (T2DM). T2DM
worsens metabolic syndrome due to further increases in blood glucose and lipids [#,%].
While the number of people with metabolic disorders, including metabolic syndrome, is in-
creasing due to the COVID-19 pandemic, such an increase was already previously observed
in the Western world and has become a worldwide issue due to the spread of Western di-
ets [10]. Metabolic syndrome currently affects over a billion people globally [10]. Metabolic
disorders primarily occur due to dysfunction of energy metabolism—competent tissues, such
as skeletal muscle, liver, adipose tissues, pancreatic islets, and the hypothalamus [
and subsequent damage to the vascular system and nervous system is observed [1 .
Local chronic inflammation and/or excessive oxidative stress are proposed to be respon-
sible for the incidence of metabolic disorders [ —15]. To date, numerous molecules,
including growth factors, cytokines, antioxidants, chaperones, protein kinases, transcrip-
tional regulatory proteins, and histone modifiers, have been identified as key molecules
that determine the progression of metabolic disorders [1%-25]. Specifically, accumulating
evidence indicates that enzymes catalyzing post-translational regulation, such as phospho-
rylation [74], oxidation [27], O-GlcNacylation (addition of O-linked N-acetylglucosamine
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Structure and milk hygiene of
dairy cooperative value chains in
an intensive production area of
Uganda—A bottleneck of
intervention

in Uganda, informal raw milk sales dominate for domestic dairy consumption. *hss
study was implemented to identify the structure of the dairy value chain st g
frorm farms that participated in the Japan International Cooperation Agency Safe
Mitk Promotion in Mbarara project conducted between 2016 and 2019, to assess
the hygiene conditions along the ¢ . and thereby identify the bottleneck of
dairy hygiene intervention. A longitudinal study was conducted in 30 dairy farms
in Mbarara District to compare the practice, prevalence of sub-clinical mast
and level of milk hygiene in 2016-2017 and 2019, before and after the f
hygiene intervention in 2018, California Mastitis T@si was used for diagmosz&; with
ical mastitis. Bulk milk samples were collected and a checklist was used to
e hygiene practices by observation. A cross- was conducted
in 15 milk col enters using a structured qu to quantify th@
clair / value chal d to sample milk from cooler tanks in 2020. Microbiolo
ations of Dum milk from farms and collecti
using six-point blood agar scoring and 3M Petri film, respectively. Partsc;spatory
ontine appraisals with farmers and dairy cooperatives union were conducted
to better understand the overall dairy value chains. The cooperatives sold milk
to both formal and informal chai but the sale of raw mitk to Kampala was
conducted by independent private traders. Within-herd prevalence of sub-
is significantly decreased from 72.3% before the intervention to 25
(p < 0.001). However, the farm bull milk score did not change (3.3 vs. 7
0.418). A significant increase in the ‘cﬁat bacterial count was observed in Y
on centers {mean: 6.50 logg d“U/mé‘: when compatred to farm bul

2379 logyp CFU/mL p < 0.001) Only 13.3% of the samples from
met the microbiological criteria for processing for human consumption,
iings suggest that intervention targeted only at mastitis does not lead
to better public health due to the low level of hygiene In transportation and
mill handling in miltk collection centers, ‘&y* rematic interventions are needed ¢
nprove post-harvest dairy hygiene in Uganda.
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After 26 years of absence in Japan, a classical swine fever (CSF) outbreak occurred at a domestic pig farm in 2018. Vaccination
against the CSF virus with a live attenuated vaccine at pig farms was restarted in October 2019, which was 13 years after the 2006
ban on vaccination. An individual-based simulation model for CSF antibody dynamics was developed to determine an effective
CSF vaccination strategy for pig populations. In creating a simulated pig herd, the optimal vaccination age of piglets and the effect
of vaccinaling piglets twice were evaluated. Additionally, the herd immunity was monitored every 6 months for 4 years after the
start of vaccination, and the effects of intensive sow replacement policies were assessed. The simulation results indicated that the
vaccination age should be delayed relative to the age used before the 2006 ban on vaccination and shifted earlier, from 8 weeks to
6 weeks, as time elapses. The simulations indicated a tradeoff in protection between the weaning period (i.e., maternally derived
antibodies) and the fattening period (i.e., by vaccine-induced antibodies). Mixing sows with high and low antibody titers,
particularly sows that received the first vaccination and those born after the start of vaccination, resulted in a high variation in
antibody titer among pigs on the farm. This study also clarified the positive effect of intensive sow replacement strategies on
shortening the period in which sows show diverse titers. Differences in sow replacement rates among farms and/or the time lag in
starting vaccination in different prefectures result in heterogeneity in herd immunity in Japan; thus, herd immunity status should
be examined at every farm using this simulation model.
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Identification of Three Novel Genes in Phenuiviridae Detected
from Aedes Mosquitoes in Hokkaido, Japan
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ABSTRACT: Mosquitoes are important arthropod vectors of arboviruses. The family Phenuiviridae
includes several medically important arboviruses, such as the Rift Valley fever phlebovirus and Toscana
phlebovirus. Recent comprehensive genetic analyses have identified many novel mosquito-specific
viruses that are phylogenetically related to Phenuiviridae. We collected mosquitoes from Hokkaido in
northern Japan, and conducted reverse transcription polymerase chain reactions (RT-PCRs) targeting
the RNA-dependent RNA polymerase (RdRp) gene of Phenuiviridae. A total of 285 pools, comprising
3,082 mosquitoes from 2 genera and 8 species, were collected. Partial RdRp sequences were detected
in 97 pools, which allowed us to classify the viruses into 3 clusters provisionally designated as
Etutanne virus (ETTV) 1, 2, and 3. The virus most closely related to ETTVs is Narangue virus (family
Phenuiviridae, genus Mobuvirus), which was detected in Mansonia mosquitoes; the nucleotide and
amino acid sequences of the Narangue virus are 58.4-66.2% and 64.7-86.7% similar, respectively, to
those of ETTVs. PCR and RT-PCR using DNA and RNase digestion methods showed that the ETTVs
are RNA viruses that do not form non-retroviral integrated RNA virus sequences in the mosquito

genome.

INTRODUCTION

Arthropod-borne viruses (also known as arboviruses)
are a group of viruses that “replicate in both arthropod
vectors and vertebrate hosts and can be transmitted
between vertebrate hosts by the arthropod vector” (1).
Mosquito-borne viruses belong to a large variety of
viral families, such as Flaviviridae, Phenuiviridae (order
Bunyavirales), Togaviridae, and Reoviridae, which
include several medically and veterinary important
viruses; these viruses have accounted for 22.8% of
emerging infectious disease events in the latter half
of the 20th century (2). A recent study showed that
the dengue virus (family Flaviviridae) has spread
worldwide, with an estimated incidence of 390 million
infections, with 96 million individuals showing clinical
manifestations annually (3). In the veterinary field, the
Rift Valley fever phlebovirus (family Phenuiviridae)
causes not just human disease but also economic
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losses in the livestock industry at an estimated USD
5—471 million per outbreak (4). Vaccines and antiviral
drugs for most mosquito-borne viral diseases are still
under development; therefore, effective vector control
strategies are required.

Mosquito-specific viruses are found in mosquitoes
and mosquito-derived cell lines and generally do not
infect or replicate in vertebrates (5,6). Recent studies
have identified several new mosquito-specific viruses
that belong to the families Flaviviridae, Phenuiviridae,
Rhabdoviridae, and Mesoniviridae, as well as
unassigned Negeviruses (5). These mosquito-specific
viruses show no significant effects in vertebrates, but
their potential as control strategies against vector-borne
agents as a result of their cooperative or competitive
effects on arboviruses has been a focus of interest (7,8).
Next-generation sequencing technologies have led to
the discovery of several partial viral genes that have
been integrated into the arthropod genomes (9,10).
These integrated elements are called non-retroviral
integrated RNA virus sequences, and partial elements
related to Flaviviridae, Phenuiviridae, Phasmaviridae,
Hantaviridae (order Bunyavirales), and Rhabdoviridae
have been identified in the mosquito genomes (9,10).

In Japan, approximately 18 genera, including 114
species of mosquitoes, are distributed from Hokkaido
in the northeast to Okinawa in the southwest,
encompassing an area of approximately 20° latitude
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. Cryptorchid bulls have low economic value owing to the effects of masculinization.
Moreover, surgical removal of an ectopic testis is difficult in certain dlinical cases. Recently,
immunocastration has garnered popularity as a nonsurgical castration method in pig farming;
howevey, the effects of immunocastration on cryptorchid bulls are vet 1o be yet. Herein, we
investigated endocrine changes due to immunocastration in cryptorchid bulls and studied its
effectiveness. This study included 13 Holstein bulls diagnosed with cryptorchidism and classified
into two groups based on pubertal period: <8 months of age {pregroup) and =8 months of age
{postgroup). Antigonadotropin-releasing hormone {GnRH) vaccine was used for immunocastration,
and two vaccine doses were administered, Blood testosterone and anti-Mullerian hormone (AMH)
fevels were measured and analyzed for endocrine evaluation. The testosterone levels significantly
decreased following the start of immunocastration in both groups, thereby confirming the efficacy

S Vet Med, Sci. of antiGnRH vaccination in cryptorchid bulls. The AMH levels significantly increased inthe pregroup
85(5): 551-556, 2023 with two antiGnRH vaccination, suggesting a compensatory response via the neutralization of GnRH

antibodies. The AMH levels did not significantly change in the postgroup, indicating the partial
suppression of AMH secretion in Sertoli cells during sexual maturation and fallure of Sertoli cell
maturation. Thus, we successfully restrained the serum testosterone levels in cryptorchid bulls using
antiGnRH vaccine, The testosterone levels are 3 useful indicator of the Immunocastration effect on
cryptorchid bulls. Hereafter, a vaccine program that can sustain the castration effect on cryptorchid
bulls is necessary.
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Death-and-culling rates of calves and associated economic losses in the first
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ARTICLE INFO ABSTRACT

Keywords: The objective of this study was to analyze death and culling (DC) of calves during the first month of life and
Dairy farm associated economic losses on dairy farms in eastern Hokkaido, Japan. The DC in the first month of life of 4411
Calf

Holstein and Wagyu crossbred calves born in the year 2019-2020 on 39 dairy farms milking Holsteins was
investigated. Based on a target DC rate of 6.75%, farms were classified into two groups, those with high DC rates
(HDC, 11.68%, n = 18) and those with low DC rates (LDC, 2.67%, n = 21), and analyzed for DC factors (breed,
sex, parity of dams, and housing type of dams) and diseases causing DC, their loss estimates, and replenishment
of DC calves (birth rate, purchase of heifers, and housing type of dams). Comparisons between groups were made
using the Kaplan-Meijer method, the Mann-Whitney U test, and chi-square test. The DC rate of Holsteins was
significantly higher (P < 0.001) for HDC farms than for LDC ones. But, the DC rate of Wagyu crossbreds was not
different between the groups, which suggested hybrid vigor. The DC rates for digestive diseases were signifi-
cantly higher (P < 0.01) in the HDC farms, except for congenital diseases and deaths of unknown cause. The
overall loss estimates of DC per calf-month for all farms was 8892, JPY/calf-months, 14,726 for HDC farms, and
4065 for LDC farms. The loss estimates of items with significant differences in DC rates were significantly higher
(P < 0.05) in the HDC farms, with higher loss estimates for Holsteins and digestive diseases being the most
common characteristics of HDC farms. In binomial logistic regression analysis with "HDC farms or not” as the
response variable and replenishment of DC calves as the explanatory variable, HDC was significantly more likely
(OR: 1.10, P < 0.05) on farms with a higher birth proportion of Holsteins, and HDC farms supplemented the DC
calves by increasing the birth proportion of Holsteins.

Death and culling
Economic loss
Japan

1. Introduction higher incidence of antibiotic treatment ), have been
reported. Based on these findings, formulas for economic losses associ-

Calf deaths on dairy farms have been reported to be concentrated in ated with calf mortality have also been developed (i i ).
the first month of life ( Buying more animals, especially in large quantities, comes w1th many
L risks. For farms, mtroduced animals are a risk for pathogen invasion

: il 7). ( ), which may include
Similarly in eastern Hokkaido, most of the preweaning death and culling antibiotic-resistant bacteria (/ . 2.
occurs during the first month of life, which is a major problem. Calf Also, colostrum from newly introduced late gestanon cows may not

deaths can lead directly to overall farm losses because they result in the contain protective antibodies against herd-specific pathogens (’
loss of successors on the farm. Examples of economic losses, including ). This increase in the proportion of at-risk purchased cows
herds with high calf mortality havmg lower milk production (} would increase the mortality of cows )

), more animals purchased i), creating a further vicious cycle for farms. In other words, it
hlgher on-farm mortality of cows and a is safer from a biosecurity standpoint to raise home-bred individuals
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Simple Summary: The aim of this study was to investigate the prevalence of subclinical ketosis
(SCK) in Hokkaido, Japan, and to assess its characteristics epidemiologically at the individual and
herd levels. Blood samples were taken from clinically healthy cows once within 3-88 days in milk
(DIM) for blood tests. Cows with SCK were classified as SCK II within 2 weeks postpartum and
SCK I from 15 DIM. The prevalence of SCK II (20.2%) tended to be higher than that of SCK I (16.5%,
p = 0.094). The prevalence peaked around 2 weeks postpartum. The frequency of SCK I was higher at
the fourth parity. The number of milking cows in herds with higher SCK (>25%) was significantly
smaller than in herds with lower SCK (p = 0.004). The frequency of herds with higher SCK in tie
stalls with component feeding was higher than for those in free stalls and free barns fed a total mixed
ration (p = 0.054 and p = 0.002). This study reveals the prevalence of SCK in Hokkaido, Japan, and
shows that SCK is associated with parity and the management system.

Abstract: This study was carried out as an observational study in order to determine the prevalence
of postpartum subclinical ketosis (SCK) in dairy herds in Hokkaido, Japan. From April 2012 to March
2014, blood B-hydroxybutyrate (BHBA) concentration was measured once within 3-88 days in milk
(DIM) in 1394 apparently healthy cows from 108 farms to diagnose SCK (>1.2 mM). In cows within
14 DIM, this was classified as SCK 11, and from 15 DIM, this was classified as SCK 1. Herds with a
combined percentage of SCK I and SCK II of less than 10% were classified as SCK-negative herds,
those with percentages of 10-25%, were classified as alert herds, and those with one of 25% or more,
we classified as positive herds. The prevalence of SCK in the entire DIM was 17.6%. The prevalence of
SCK 1T (20.2%) tended to occur more frequently than SCK T (16.5%, p = 0.094). The frequency of SCK1
was higher at the fourth parity. The number of milking cows in SCK-positive herds was significantly
smaller than those of the other two types of herds (p = 0.004). The frequency of SCK-positive herds in
tie stalls and with component feeding was higher than for free stall or free barn and with total mixed
ration (p = 0.054 and p = 0.002). This study reveals the prevalence of SCK in Hokkaido, Japan, and
shows that SCK is associated with parity and the management system.

Keywords: dairy cow; subclinical ketosis; prevalence; risk factor; postpartum

1. Introduction

The three weeks before and after calving are called the “transition period” [1,2], during
which dramatic changes occur in the cows. This means that the fetus grows significantly in
the three weeks before calving, and after calving, more energy is required for milk synthesis.
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Effects of Dystocia on the Cardiac Biomarker Troponin I, Acid-Base Balance and
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ABSTRACT

This experiment was aimed to document the effect of dystocia in female camels on acid-base elements and blood gas
parameters alongside the hemato-biochemical profiles . compared to those with eutocia. Eighteen dystotic female
dromedary camels were examined. Animals were received within 24, 48, 72, and >72h of birth. Signs included
depression, anorexia, distress, colic, straining, and exhaustion. Ten eutocic females were used as controls. Compared
to a mean value of 7.3740.01in the control group, the blood pH in dystotic females was 7.32+0.13. The PO» was lower
in dystotic females than in controls (61+58mmkHg/L -versus 183+15mmHg/L). The BE was also lower in:dystotic
females ‘than controls (-8:8+6.0mmol/L versus -3:7+1.2mmol/1.); The HCO3 was lower in dystotic females than the
controls (18+5mmol/L versus 21.4+1.5 mmol/L). The TCO, was also lower in dystotic females than in controls
(1945.0mmol/L. versus 22.6+1.7mmol/L). The SO- decreased significantly in dystotic females than in controls. The
PCO» and lactate concentrations did not change in a significant: manner between the 2 :groups. It is ‘concluded that
female camels with dystocia have metabolic acidosis compared to those with normal parturition. Changes in blood
gases were remarkable that included significant decreases in PO;, TCO,, and SO values when compared. to eutocic
camels.

Key words: Animals; Biomarkers; Blood; Pathophysiology; Ruminant.
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Abstract: Metabolic activation is the primary cause of chemical toxicity including hepatotoxicity.
Cytochrome P450 2E (CYP2E) is involved in this process for many hepatotoxicants, including ac-
etaminophen (APAP), one of the most common analgesics and antipyretics. Although the zebrafish is
now used as a model for toxicology and toxicity tests, the CYP2E homologue in zebrafish has not been
identified yet. In this study, we prepared transgenic zebrafish embryos/larvae expressing rat CYP2E1
and enhanced green fluorescent protein (EGFP) using a 3-actin promoter. Rat CYP2E1 activity was
confirmed by the fluorescence of 7-hydroxycoumarin (7-HC), a metabolite of 7-methoxycoumarin that
was specific for CYP2 in transgenic larvae with EGFP fluorescence (EGFP [+]) but not in transgenic
larvae without EGFP fluorescence (EGFP [—]). APAP (2.5 mM) caused reduction in the size of the
retina in EGI'P [+] larvae but not in EGFP [—] larvae, while APAP similarly reduced pigmentation in
both larvae. APAP at even 1 mM reduced the liver size in EGFP [+] larvae but not in EGFP [—] larvae.
APAP-induced reduction of liver size was inhibited by N-acetylcysteine. These results suggest that
rat CYP2EL1 is involved in some APAP-induced toxicological endpoints in the retina and liver but not
in melanogenesis of the developing zebrafish.

Keywords: acetaminophen; bioactivation; CYP2E1; rat; zebrafish

1. Introduction

Species difference is the most important problem in the use of animal models in
pharmacological and toxicological testing. Chemicals absorbed by animals are metabo-
lized by phase I enzymes (oxidation, reduction, hydrolysis) and then phase II enzymes
(conjugation reaction) for detoxification. Additionally, it has been established that some
active metabolites can be formed through metabolic reactions to exert toxicological and
pharmacological responses (bioactivation). Cytochrome P450 (CYP), the most important
group of metabolic enzymes, is believed to be involved in bioactivation of chemicals for
many toxicological responses [}]. Carcinogenicity is best known as chemical toxicity caused
through bioactivation by CYP subtypes (CYPs) as some unstable intermediate products
of carcinogenic substances by CYPs can attack genomic DNA [7]. Similarly, the liver is a
representative target organ of harmful chemicals through bioactivation by CYPs and other
enzymes as the liver contains various species of CYP in large amounts [%].
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Abstract
This study atmed to clarify the relationship between acute phase protein (APP) concentrations an
to determine whether serum ron (Fe) can be clinically applied as a substitute for APPs in co

serum Fe concentrations
One hundred five Holstein--
) ses were 16 subchinical, and
15 severe mastitis cows, in addition o 15 mild and 16 severe sole ulcer cows. The plasma hapto

wnd multiple ke
is was used 1o e

roan the results, the propo 4
mis to identify dairy cows with inflaramatory dise based on an of
ROC curves were s 200,50 pg/dl, respectively. Therefore, instead of using expensive inflamimatory
markers to evaluate the inflammatory state at the first treatment day for inflammatory diseases in cow, it shows the useful for
sereening with serom Fe concentration that can be measured easily and inexpensively as alternative inflammatory biomarkers,

atz 3.65 mg/t and <

i
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ABSTRACT

The present paper reports on the clinical efficacy and optimal clinical dose of medetomidine for
sedation of voung cows during dehorning surgery. Medical records of 24 female Holstein cows that
underwent dehorning surgery were used in this study. In four groups, the sedation of animals
was carried out by one of the four intravenous treatments: 0.1 mg kg™ xylazine (X4l group, # = 6),
5.0 pg kg~ ! medetomidine (5.0 Med group, # = 6), 10.0 pg kg™’ medetomidine (10.0 Med group, n = 6)
or 20.0 pg kg ! medetomidine (20.0 Med group, n = 6}, The clinical sedation score (CS$) and heart rate
{HR) were recorded. The (8Ss alter intravenous administration of each wp-adrenergic receptor
agonist ingr ard peaked at 12.5 (10.0-16.0) at £ == 20 min in the Xyl group, 115 (10.0-15.0)
at £ = 10min in the 50 Med group, 160 (140160} at £ = 20min in the 100 Med group and
16,0 (140 ~ 160} at £ = 20 min in the 20.0 Med group. A similar degree of brady
after every sedative treatment. We conclude that the intravenous admin tion of U
nmedetomidine is appropriate for sedation of young cows without severe side effects.

sed rapidly

rdia was observed
1.0-20.0 pg kg™
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cow, dehoming, medetomidine, sedation, xylazine
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Abstract: Metabolic activation is the primary cause of chemical toxicity including hepatotoxicity.
Cytochrome P450 2E (CYP2E) is involved in this process for many hepatotoxicants, including ac-
etaminophen (APAP), one of the most common analgesics and antipyretics. Although the zebrafish is
now used as a model for toxicology and toxicity tests, the CYP2E homologue in zebrafish has not been
identified yet. In this study, we prepared transgenic zebrafish embryos/larvae expressing rat CYP2E1
and enhanced green fluorescent protein (EGFP) using a 3-actin promoter. Rat CYP2E1 activity was
confirmed by the fluorescence of 7-hydroxycoumarin (7-HC), a metabolite of 7-methoxycoumarin that
was specific for CYP2 in transgenic larvae with EGFP fluorescence (EGFP [+]) but not in transgenic
larvae without EGFP fluorescence (EGFP [—]). APAP (2.5 mM) caused reduction in the size of the
retina in EGEP [+] larvae but not in EGEP [—] larvae, while APAP similarly reduced pigmentation in
both larvae. APAP at even 1 mM reduced the liver size in EGFP [+] larvae but not in EGFP [—] larvae.
APAP-induced reduction of liver size was inhibited by N-acetylcysteine. These results suggest that
rat CYP2EL1 is involved in some APAP-induced toxicological endpoints in the retina and liver but not
in melanogenesis of the developing zebrafish.

Keywords: acetaminophen; bioactivation; CYP2E1; rat; zebrafish

1. Introduction

Species difference is the most important problem in the use of animal models in
pharmacological and toxicological testing. Chemicals absorbed by animals are metabo-
lized by phase I enzymes (oxidation, reduction, hydrolysis) and then phase II enzymes
(conjugation reaction) for detoxification. Additionally, it has been established that some
active metabolites can be formed through metabolic reactions to exert toxicological and
pharmacological responses (bioactivation). Cytochrome P450 (CYP), the most important
group of metabolic enzymes, is believed to be involved in bioactivation of chemicals for
many toxicological responses []. Carcinogenicity is best known as chemical toxicity caused
through bioactivation by CYP subtypes (CYPs) as some unstable intermediate products
of carcinogenic substances by CYPs can attack genomic DNA [Z]. Similarly, the liver is a
representative target organ of harmful chemicals through bioactivation by CYPs and other
enzymes as the liver contains various species of CYP in large amounts [%].

HBL doi: 10.3390/ijms24044013.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9968093/
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Abstract: The pharmacological and toxicological effects of active metabolites of enzymes including
cytochrome P450 (CYP) are important. While it has been believed for a long time that thalidomide
causes characteristic limb malformation only in rabbits and primates including humans, the involve-
ment of their CYP3A subtypes (CYP3As) has been suggested. Recently, however, it was reported
that zebrafish were sensitive to thalidomide, showing defects of pectoral fins, homologous organs
of forelimbs in mammals, as well as other deformities. In this study, we prepared human CYP3A7
(hCYP3A7)-expressing zebrafish (FO) using a transposon system. Thalidomide caused pectoral fin de-
fects and other malformations including pericardial edema in hCYP3A7-expressing embryos/larvae
but not in wild-type and hCYP1Al-expressing embryos/larvae. Thalidomide also reduced the expres-
sion of fibroblast growth factor 8 in pectoral fin buds in only hCYP3A7-expressing embryos/larvae.
The results suggest the involvement of human-type CYP3A in thalidomide teratogenicity.

Keywords: CYP1A1; CYP3A4; CYP3A7; human; teratogenicity; thalidomide; zebrafish

1. Introduction

Zebrafish have been widely used in toxicological and pharmacological fields for about
two decades. They were originally used as model animals for developmental biology [1].
Zebrafish embryos are annually available, small in size and transparent for a relatively
long time, allowing chemical challenge and phenotype observation under a conventional
microscope in a plastic dish for cultured cells. Their small size is also convenient for exam-
ining the effects of small amounts of precious chemicals and harmful wastes. According to
regulations in the European Union, zebrafish are out of regulation as animal experiments
until they have acquired self-feeding ability that is completed by 120 h post fertilization
(hpf) [2]. Thus, zebrafish are now being used for the high-throughput screening of chem-
icals including medical drug candidates and possible environmental pollutants such as
pesticides, especially for toxicological testing [7—3]. However, species differences between
zebrafish and higher vertebrates should always be considered.

Cytochrome P450 (CYP) enzymes (CYPs) are a superfamily of enzymes that are
involved in many metabolic reactions including the detoxication of xenobiotic substances
such as medical drugs as well as other active substances such as steroid hormones [4].
It is also known that CYPs are involved in the conversion of prodrugs to active forms
and in the bioactivation of promutagens and procarcinogens [’]. Harmful metabolites
produced through the bioactivation by CYPs as well as other metabolic enzymes are also

HEE  doi: 10.3390/ph16030368.
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Reduced pigmentation and thyroid hormone disruption in zebrafish
embryos caused by industrial sludge near Bohai Bay, China
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ARTICLE INFO ABSTRACT
Keywords: In recent years, pollution caused by the discharge of industrial wastewater into Bohai Bay has posed a potential
Bohai bay

threat to the health of surrounding residents. Sludge was collected from the outlet of a factory that discharges

i{\Hs . effluent into Bohai Bay, and alcohol extracts of sludge (SE) were prepared. We confirmed by UPLC-MS/MS
T;]g‘:m;s;t:cnon analysis that the SE contained PAHs, including fluorene, pyrene, and phenanthrene. Zebrafish embryos as ani-

mal models were exposed to 0.1, 0.3, 0.5, 1 and 5 mg/mL SE from 2 to 4 h post-fertilization (hpf) until 120 hpf.
The results showed that SE caused a concentration-dependent increase in mortality and a decrease in hatchability.
We found that SE significantly reduced eye pigmentation and decreased the movement of embryos and larvae. In
addition, SE decreased triiodothyronine (T3) content and down-regulated the mRNA expression of some thyroid
hormone-related genes including TPO and Thrp, and caused the up-regulation of Dio2 and Dio3 at 120 hpf.
Exposure to three individual PAHs found in SE, namely fluorene, pyrene, and phenanthrene, caused morpho-
logical and transcriptional changes that were similar to those caused by SE exposure. These findings indicate that
PAHs in SE can reduce the pigmentation of zebrafish, which may be related to the genetic changes associated with
thyroid hormones, and that zebrafish eye pigmentation can be used as an indicator of PAHs exposure.

Zebrafish embryos
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Simple Summary: The red-crowned crane (Grus japonensis), which is an endangered and highly pro-
tected bird species, is distributed in two populations: a mainland population in far eastern Eurasia
and an island population in Hokkaido, Japan. Red-crowned cranes in Japan are resident birds mainly
in the eastern part of Hokkaido. As omnivores, they feed on plants, grains, insects, and fish. Most
cranes spend the winter around feeding stations in southeastern Hokkaido, where people provide
corn. Since most of the cranes in Hokkaido now live near areas inhabited by humans, cases of crop
damage caused by cranes have recently been reported. This study showed that the cranes feed on
various crops of human origin, mostly outside farmlands.

Abstract: Total DNA extracts from the intestinal contents of 60 flying red-crowned cranes (juveniles,
subadults and adults) found dead in 2006-2021, and the feces of 25 chicks collected in June and
July of 2016-2018, were used for PCR reactions with primers specific for 16 crops, followed by high-
throughput sequencing. The most predominant crop detected was corn in adult and subadult cranes
(61.7%). Other grains (barley, wheat, soybean) (5.0-8.3%) and vegetables (tomatoes, Chinese cabbage,
etc.) (1.7-6.7%) were also detected in flying cranes. Surprisingly, some of the detected crops were
not grown in the Kushiro and Nemuro regions. There was no significant difference in crop intake
status in winter and that in other seasons for most of the crops. Corn (28.0%), soybeans (8.0%), wheat
and beet (4.0%) were detected in crane chicks in summer, though the detection rates were generally
lower than those in flying cranes. Alfalfa, which is not grown in eastern Hokkaido but is used in some
cattle feed, was detected in some cranes. Rice, buckwheat, adzuki beans, common beans, potatoes
and carrots were not detected at any life stage, indicating the preferences of red-crowned cranes.
The results suggest that red-crowned cranes in Hokkaido are dependent on dairy farmers for their
feed supply.

Keywords: amplicon sequencing; crop consumption; Grus japonensis; Japan; scatological samples
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Abstract

Recently, detection of canine primary adrenal mass has increased owing to progress in diagnostic
imaging. Adrenocortical adenoma, adrenocortical carcinoma, and pheochromocytoma are
representative primary adrenal masses; the latter two may invade intravascularly and metastasize to
other organs. We encountered a dog exhibiting progressive hindlimb paraplegia. Multimodal imaging
including computed tomography (CT) and magnetic resonance imaging (MRI) revealed that the cause
of the paraplegia was infiltration of a left adrenal pheochromocytoma into the spinal canal. In addition,
MRI detected small liver metastatic lesions that were not detected by CT.

Key Words: Dogs, Pheochromocytoma, Spinal canal
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Use of a gum elastic bougie in a cat with severe upper airway stenosis

Takaharu Itami’ 7./, Shidow Torisu Toshikazu Saka and Kazuto Yamashita

Department of Small Animal Clinical Sciences, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu,
Japan

Abstract

ABSTRACT

Background: Gum elastic bougie (GEB) is an airway management device for patients who are difficult to intubate
and its use has been reported in human medicine. However, to our knowledge, no reports in veterinary medicine have
described oxygenation using GEB. We describe a case in which GEB was used to maintain oxygenation in a cat with
severe upper airway stenosis.

Case Description: A 10-year-old neutered male domestic shorthair cat was diagnosed with a laryngeal tumor with
severe upper airway stenosis. During anesthesia induction, the normal laryngeal structure could not be confirmed;
orotracheal intubation was difficult, resulting in a “cannot intubate, cannot oxygenate” status. The GEB was inserted,
making it possible to oxygenate the cat until a permanent tracheostoma could be created, but hypoventilation was
noted.

Conclusion: Although GEB are not useful for proper ventilation, they can be useful for temporary oxygenation in
veterinary medicine when airway management is difficult.

Keywords: Cat, Gum elastic bougie, Oxygenation, Tumor, Upper airway stenosis.
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Intermittent antibiotic treatment of bacterial
biofilms favors the rapid evolution of resistance

X

2 & Christophe Beloin

Masaru Usuizz 2% Yutaka Yoshii4, Stanislas Thiriet-RupertZ, Jean-Marc Ghig

Bacterial antibiotic resistance is a global health concern of increasing importance and
intensive study. Although biofilms are a common source of infections in clinical settings, little
is known about the development of antibiotic resistance within biofilms. Here, we use
experimental evolution to compare selection of resistance mutations in planktonic and biofilm
Escherichia coli populations exposed to clinically relevant cycles of lethal treatment with the
aminoglycoside amikacin. Consistently, mutations in sbmA, encoding an inner membrane
peptide transporter, and fusA, encoding the essential elongation factor G, are rapidly selected
in biofilms, but not in planktonic cells. This is due to a combination of enhanced mutation
rate, increased adhesion capacity and protective biofilm-associated tolerance. These results
show that the biofilm environment favors rapid evolution of resistance and provide new
insights into the dynamic evolution of antibiotic resistance in biofilms.
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ARTICLE INFO ABSTRACT

Keywords: The rapid identification of specific bacterial pathogens in bovine mastitis is crucial for appropriate antimicrobial

Bovine mastitis treatment. Sequencing of 16S rRNA gene amplicons is a proven, useful strategy for diagnosing bacterial in-

Nanopore sequence fections. In this study, the use of 16S rRNA analysis with nanopore sequencer for the rapid identification of

165 rRNA scquencing causative bacteria in bovine mastitis, was evaluated. DNA was extracted from 122 milk samples from cattle with
suspected mastitis based on clinical symptoms. 16S rRNA gene amplicon sequencing was conducted using a
nanopore sequencer. The efficacy of bacterial identification was verified by comparison with conventional
culture methods. Nanopore sequencing identified the causative bacteria with high accuracy within approxi-
mately 6 h from the time of sample collection. When the major causative bacteria of bovine mastitis (Escherichia
coli, Streptcoccus uberis, Klebsiella pneumoniae, and Staphylococcus aureus) were detected by nanopore sequencing,
98.3% of the results were consistent with identification through conventional culturing methods. 16S rRNA gene
analysis using a nanopore sequencer enabled the rapid and accurate identification of bacterial species in bovine
mastitis.
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Antimicrobial Resistant Bacteria Monitoring in
Raw Seafood Retailed: a Pilot Study Focused
on Vibrio and Aeromonas

Akira Fukuda, Ryu Tsunashima, Masaru Usui

Food Microbiology and Food Safety Unit, Division of Preventive Veterinary Medicine, School of Veterinary
Medicine, Rakuno Gakuen University, 582 Bunkyodai Midorimachi, Ebetsu, Hokkaido 069-8501, Japan

In aquaculture, bacterial infections in sea animals are treated using antimicrobials. As seafood is frequently consumed
in its raw form, seafood contaminated with water-borne antimicrobial-resistant bacteria presents a potential transmission
route to humans and can influence food safety. In this study, we aimed to determine the abundance of water-borne bacteria
in retail raw seafood and to characterize their antimicrobial resistance profiles. In total, 85 retail raw seafood samples (32
fish, 26 shellfish, 25 mollusks, and two crustaceans) were purchased from supermarkets in Japan, and water-borne bacte-
ria were isolated. The isolated bacterial species predominantly included Vibrio spp. (54.1%) and Aeromonas spp. (34.1%).
Vibrio or Aeromonas spp. were isolated from more than 70% of the seafood samples. Tetracycline-, sulfamethoxazole-,
and/or trimethoprim/sulfamethoxazole-resistant Vibrio or Aeromonas spp. isolates were detected in seven (21.9%) fish
samples (two wild-caught and five farm-raised) harboring tet, sul, and/or dfr genes. Sulfamethoxazole- and trimethoprim/
sulfamethoxazole-resistant isolates were only detected in farm-raised fish. Tetracycline and sulfamethoxazole are commonly
used in aquaculture. These results suggest that water-borne bacteria like Vibrio and Aeromonas spp. should be the primary
focus of antimicrobial-resistant bacteria monitoring to effectively elucidate their spread of bacteria via seafood.

Key word: Vibrio, Aeromonas, seafood, antimicrobial resistant bacteria, antimicrobial resistance genes
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Abstract

Coagulase-positive Staphylococci express protein A, which binds to host antibodies, to evade
the immune system. Taking advantage of its specific binding to antibodies, protein A from
Staphylococcus aureus, which is called SpA, is commonly used as an affinity chromatography
ligand for human therapeutic antibodies. However, among four canine IgG subclasses (A, B,
C, and D), only IgG-B binds to SpA strongly and establishing an efficient and robust purification
scheme for canine therapeutic antibodies whose IgG subclass is A, C, or D remains difficult
and depends on finding a suitable substitute to SpA. S. pseudintermedius, a major coagulase-
positive Staphylococci found in dogs, expresses spsQ gene which is orthologous to S. aureus
spa. We hypothesized that to serve S. pseudintermedius to better adapt to the dog immune
system, SpsQ would bind to canine IgGs stronger than SpA, making it a better affinity chroma-
tography ligand for canine therapeutic antibodies. To characterize SpsQ, we first determined
the spsQ nucleotide sequence from S. pseudintermedius isolates. Based on the identified
sequence, we prepared recombinant proteins containing the immunoglobulin-binding domains
of SpA (r-SpA) and SpsQ (r-SpsQ) and determined their binding capacity for each canine IgG
subclass. The binding capacity of r-SpsQ for IgG-B was almost as high as that of r-SpA. Inter-
estingly, while both r-SpsQ and r-SpA showed no binding to IgG-C, the binding capacity of r-
SpsQ for IgG-A and IgG-D was significantly higher than that of r-SpA. Finally, we performed
affinity chromatography using r-SpsQ- or r-SpA-immobilized resin and revealed that the recov-
ery rates of IgG-A and IgG-D using r-SpsQ were significantly higher than those using r-SpA.
Our findings indicate that SpsQ has a strong potential to be used as an affinity chromatography
ligand for canine therapeutic antibodies of subclass A, B, and D.

H #2 DOI: 10.1371/journal.pone.0281171
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HIGHLIGHTS

e Ozone (0O3)-based advanced wastewater
treatment for hospital wastewater was
evaluated.

e Direct O3 treatment of hospital waste-
water is effective for disinfection.

e Antimicrobials and  antimicrobial-
resistant bacteria were effectively
inactivated.

e Wastewater treatment with Oz effec-
tively removed antimicrobial resistance
genes.

e 03/UV and O3/UV/H20, showed higher
efficiencies for hospital wastewater
treatment.
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ABSTRACT

The emergence and spread of antimicrobial resistance (AMR) continue on a global scale. The impacts of
wastewater on the environment and human health have been identified, and understanding the environmental
impacts of hospital wastewater and exploring appropriate forms of treatment are major societal challenges. In the
present research, we evaluated the efficacy of ozone (O3)-based advanced wastewater treatment systems (O3, Oz/
Ho03, 03/UV, and O3/UV/H205) for the treatment of antimicrobials, antimicrobial-resistant bacteria (AMRB),
and antimicrobial resistance genes (AMRGs) in wastewater from medical facilities. Our results indicated that the
Og-based advanced wastewater treatment inactivated multiple antimicrobials (>99.9%) and AMRB after 10-30
min of treatment. Additionally, AMRGs were effectively removed (1.4-6.6 log;) during hospital wastewater
treatment. The inactivation and/or removal performances of these pollutants through the O3/UV and O3/UV/
H20, treatments were significantly (P < 0.05) better than those in the O3 and O3/H30; treatments. Altered
taxonomic diversity of microorganisms based on 16S rRNA gene sequencing following the Os-based treatment
showed that advanced wastewater treatments not only removed viable bacteria but also removed genes
constituting microorganisms in the wastewater. Consequently, the objective of this study was to apply advanced
wastewater treatments to treat wastewater, mitigate environmental pollution, and alleviate potential threats to
environmental and human health associated with AMR. Our findings will contribute to enhancing the

HiB doi: 10.1016/j.scitotenv.2023.167432
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Abstract

Objective To investigate the sedative and cardiorespiratory
effects of intranasal atomization (INA) of alfaxalone using a
mucosal atomization device in Japanese White rabbits.

Study design Randomized, prospective, crossover study.

Animals A total of eight healthy female rabbits, weighing
3.6—4.3 kg and aged 12—24 months.

Methods Each rabbit was randomly assigned to four INA
treatments administered 7 days apart: Control treatment,
0.15 mL 0.9% saline in both nostrils; treatment INAO.3,
0.15 mL 4% alfaxalone in both nostrils; treatment INAQ.6,
0.3 mL 4% alfaxalone in both nostrils; treatment INAO.9,
0.3 mL 4% alfaxalone in left, then right, then left nostril.
Sedation was scored 0—13 using a composite measure
scoring system for rabbits. Simultaneously, pulse rate (PR),
respiratory rate (fg), noninvasive mean arterial pressure
(MAP), peripheral hemoglobin oxygen saturation (SpO,)
and arterial blood gases were measured until 120 minutes.
The rabbits breathed room air during the experiment and
were administered flow-by oxygen when hypoxemia (SpO,
<90% or PaO, <60 mmHg; 8.0 kPa) developed. Data were
analyzed using the Fisher's exact test and the Friedman test
(p < 0.05).

Results No rabbit was sedated in treatments Control and
INAO.3. All rabbits in treatment INA0O.9 developed loss of
righting reflex for 15 (10—20) [median
(25th—75th percentile)]. Sedation significantly
increased from 5 to 30 minutes in treatments INAQO.6 and
INAO.9 with maximum scores of 2 (1—4) and 9 (9—9),
respectively. fr decreased in an alfaxalone dose-dependent
manner and one rabbit developed hypoxemia in treatment
INAO.9. No significant changes were observed in PR and
MAP.

minutes
score

HiBE doi: 10.1016/j.vaa.2023.02.008.

Conclusions and clinical relevance INA alfaxalone resulted
in dose-dependent sedation and respiratory depression in
Japanese White rabbits to values considered not clinically
relevant. Further investigation of INA alfaxalone in com-
bination with other drugs is warranted.

Keywords alfaxalone, intranasal mucosal atomization,
rabbits, sedative effects.

Introduction

Over the past decade, interest in intranasal drug delivery has
been garnering increased attention in both human and vet-
erinary medicine. The theory behind intranasal drug ab-
sorption is that the intranasal cavity is lined by highly
vascularized mucosa facilitating rapid drug absorption, and
the olfactory epithelium provides direct access to the central
nervous system (CNS) by bypassing the blood—brain barrier
s ot

. Drugs absorbed through the trigeminal and olfactory
nerve pathways from the nasal cavity are directly delivered to
the brain. Thus intranasal administration is a promising
intravenous and intramuscular

alternative route to oral,
administration of drugs that bypasses the blood—brain barrier

(

In rabbits, a total volume of 0.3—0.64 mL kgfl of solution
containing sedative and anesthetic drugs has been adminis-
tered intranasally through the nostrils usmg a catheter -tipped

syringe to produce sedation (%

An intranasal combination
of dexmedetomidine, midazolam and butorphanol resulted in
deep sedation with moderate hypoxemia and hypercarbla in
New Zealand White (NZW) rabbits i 15).In
a different study. intranasal combination of dexmedetomldme
and midazolam resulted in rapid sedation in NZW rabbits;

https://www.sciencedirect.com/science/article/pii/S1467298723000326?via%3Dihub
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Abstract

Objective To determine the median effective dose (EDsg)
and effective dose required to depress the twitch value by
95% (EDgs) of rocuronium during alfaxalone anesthesia in
dogs.

Study design A randomized, prospective, crossover experi-
mental study.

Animals A total of cight adult Beagle dogs (four female,
four male), weighing 10.3—14.6 kg and aged 6—8 years.

Methods The dogs were anesthetized three times with
1.25-fold the individual minimum infusion rate of alfax-
alone at intervals of > 14 days. Neuromuscular function
was monitored with train-of-four (TOF) stimulation of the
peroneal nerve by acceleromyography. After recording the
control TOF ratio (TOFRC) and first twitch of TOF (T1C), a
single bolus dose of rocuronium 100, 175 or 250 ng kgfl
(treatments R100, R175 or R250) was administered
intravenously. The maximum suppression of the first twitch
of TOF (T1) was recorded and calibrated with T1C to
construct the dose—response curve, from which EDsy and
EDys5 were calculated. Time from rocuronium administra-
tion to TOF ratio/TOFRC > 0.9 (duration TOFR0.9) was
recorded.

Results EDsg and EDgs of rocuronium during alfaxalone
anesthesia were 175 and 232 pg kgfl, respectively. The
median (range) duration TOFR0.9 was longer in treatment
R250 [10.1 (9.2—10.9) minutes] than in treatments R100
[3.1 (2.9—4.4) minutes; p < 0.0001] and R175 [7.7
(6.9—8.1) minutes; p < 0.0001]; and longer in treatment
R175 than in treatment R100 (p < 0.0001).

Conclusions and clinical relevance The duration of
TOFRO.9 correlated positively with the dosage of rocuro-

nium, indicating that recovery time of rocuronium was also

204
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dose-dependent in dogs anesthetized with alfaxalone. The
duration TOFR0.9 of rocuronium 250 ug kg™
nutes during alfaxalone anesthesia in dogs.

! was 10 mi-

Keywords administration and dosage, alfaxalone, dose—
response relationship, drug, prospective studies, veterinary.

Introduction

Rocuronium bromide is an intermediate-acting non-
depolarizing neuromusgulal bloukmg agent (NMBA) in dogs
(31 ). As rocuronium
does not produce active metabolites in human plasma
1), it is now widely used as an
) bolus, for incremental IV doses, and for con-

intravenous (IV
stant rate infusion in anesthctizcd dogs (%

iy \Ievertheless, NMBAs do not have an
anesthem effect and, therefore, should be administered during
general anesthesia (

Alfaxalone is a synthetic neuroactive steroid anesthetic
agent that is used for induction and maintenance oi anesthesi
in veterlnary practice (!

The single-dose rocuronium-induced neuromuscular blockade
was longer in alfaxalone than propofol anesthesia in dogs
(4 ). However, information to guide veterinary
physicians in clinical practice regarding the effective doses of
rocuronium with alfaxalone is still insufficient.

The potency of NMBAs can be evaluated by constructing
dose—response curves from a linear least squares regression
ana1y51s model using the single-dose method (¥

1wl ). In this method, the degree of neuromuscular
blocI\ is measured following administration of different doses of
NMBA to determine the median effective dose 50 (EDsp) and

https://www.sciencedirect.com/science/article/pii/S1467298723000326
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Abstract

Objective To investigate the reversal effect of sugammadex
on neuromuscular blockade induced by a single bolus of
rocuronium in dogs under alfaxalone anesthesia.

Study design Randomized, prospective, crossover experi-
mental study.

Animals A group of six adult Beagle dogs (three females
and three males), weighing 11.3—15.8 kg and aged 6—8
years, were used.

Methods Dogs were anesthetized twice with a 1.25 times
minimum infusion rate of alfaxalone, with a washout period
of at least 14 days between experiments. Neuromuscular
function was monitored using acceleromyography with
train-of-four (TOF) stimulation of the peroneal nerve. After
recording the control TOF ratio (TOFRC), rocuronium (0.5
mg kg l) was administered intravenously. Subsequently,
sugammadex (4 mg kg~
(control treatment) was administered intravenously when
the TOF count returned from O to 1 after neuromuscular
blockade. Time from rocuronium injection to TOF count =
0 (onset time), time from TOF count = O to TOF count = 1
(maximum blockade period), time of first twitch amplitude
recovery from 0.25 to 0.75 (recovery index), and time from

1) or an equal volume of saline

sugammadex or saline administration to TOF ratio/TOFRC
> 0.9 (recovery time) were recorded.

Results The onset time and maximum blockade duration
did not differ between
(0.7—1.5) minutes and 9.9 (6.3—10.5) minutes, respec-
tively] and control treatment |median (range); 1.0
(0.7—1.1) minutes and 9.9 (8.8—11.5) minutes, respec-
tively] (p = 0.219 and 0.844, respectively). Recovery index
was 0.5 (0.3—0.7) minutes in sugammadex treatment,
which was shorter than that in control treatment [4.5

sugammadex treatment [1.2

HiBL doi: 10.1016/j.vaa.2023.08.002.

(3.7—4.9) minutes] (p = 0.031). Recovery time was 0.8
(0.5—2.8) minutes in sugammadex treatment, which was
shorter than that in control treatment [10.5 (6.8—14.3)
minutes] (p = 0.031).

Conclusions and clinical relevance Rocuronium-induced
neuromuscular
sugammadex in dogs anesthetized with alfaxalone.

blockade was effectively reversed by

Keywords alfaxalone, dogs, neuromuscular blockade,
rocuronium, sugammadex.

Introduction

Sugammadex, a gamma-cyclodextrin, selectively reverses
rocuronium-induced neuromuscular blool\ade via chemical
encapsulation ( ¢ . The
structure of sugammadex comprises a hpophlhu internal cavity
that encapsulates aminosteroid neuromuscular-blocking mol-
ecules to form an inactive complex, which is then excreted
unchanged via the kidneys, thus reversmg the neuromuscular
blockade P 2 1). The reversal
effect of sugammadex on rocuronium- mduccd neuromuscular
blockade has been evaluated in dogs under isoflurane anes-
thesia (%! t wl Zi12). Compared with acetylcholines-
terase 1nh1b1tors, sugammadex does not have cardiovascular
side effects and can reverse profound neuromuscular block
(= i37). However, encapsulation of other steroidal
drugs or endogenous steroids may occur with sugammadex
administration (i

Alfaxalone, a synthetic neuroactive stcr01d anesthetic agent,
is used to induce and maintain anesthesia in veterinary prac-
tice (! ). An alfaxalone formulation licensed
for clinical use in dogs and cats uses 2-] hvdr()xypr()pyl beta
cyclodextrin as a solubilizing excipient (% Lol ).
There is a possibility that alfaxalone, as a synthetic neuroactive
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Use of a gum elastic bougie in a cat with severe upper airway stenosis

Takaharu Ttami’ Shidow Torisu Toshikazu Sakai %,/ and Kazuto Yamashit:

Department of Small Animal Clinical Sciences, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu,
Japan

Abstract

ABSTRACT

Background: Gum elastic bougie (GEB) is an airway management device for patients who are difficult to intubate
and its use has been reported in human medicine. However, to our knowledge, no reports in veterinary medicine have
described oxygenation using GEB. We describe a case in which GEB was used to maintain oxygenation in a cat with
severe upper airway stenosis.

Case Description: A 10-year-old neutered male domestic shorthair cat was diagnosed with a laryngeal tumor with
severe upper airway stenosis. During anesthesia induction, the normal laryngeal structure could not be confirmed;
orotracheal intubation was difficult, resulting in a “cannot intubate, cannot oxygenate” status. The GEB was inserted,
making it possible to oxygenate the cat until a permanent tracheostoma could be created, but hypoventilation was
noted.

Conclusion: Although GEB are not useful for proper ventilation, they can be useful for temporary oxygenation in
veterinary medicine when airway management is difficult.

Keywords: Cat, Gum elastic bougie, Oxygenation, Tumor, Upper airway stenosis.
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Abstract: The therapeutic potential of Newcastle disease virus (NDV) has been reported as both an
oncolytic agent and a vaccine vector against many antigens. However, in the individuals already
immunized with NDVs, second and subsequent administration does not provide substantial benefits.
In this study, two types of recombinant chimeric NDVs using APMV-2 F and HN genes were
generated. In INDV-2HN, the wild-type NDV HN gene was replaced with the APMV-2 HN gene,
and in INDV-2F/2HN, both wild-type F and HN genes were replaced with APMV-2 F and HN genes,
respectively. We enhanced the immune responses of these chimeric viruses by inserting the human
IFN-y gene. To examine the escape from NDV antiserum, each virus was treated with diluted NDV
antiserum, and HEp-2 cells were infected with these virus particles. The two constructed chimeric
viruses indicated notably lower virus-neutralizing titer compared to wild-type NDV and escaped the
action of NDV antiserum. These two chimeric viruses infected both respiratory and colon cancer cell
lines, indicating their potential as a cancer treatment tool. Chimeric viruses with enhanced immune
responses can be considered a novel therapeutic strategy in cancer treatment that can be administered
multiple times and used to enhance immune cells interaction.

Keywords: anti-tumor response; chimeric virus; immune response; Newcastle disease virus; recom-
binant virus vector; vaccination

1. Introduction

Newcastle disease is a zoonotic disease caused by the Newcastle disease virus (NDV),
and countermeasures must be taken to manage it, especially in poultry farms [{]. Chickens
are vaccinated in each poultry farm, because the velogenic strain NDV has a high mortality
rate, approximately 90% [2]. On the other hand, NDV is known to be less pathogenic to
humans, with symptoms limited to conjunctivitis [#]. Although NDV infects normal cells,
they are eliminated by host immune responses; however, NDV can replicate efficiently in
cancer cells that indicate deficiency in immune responses [4]. Therefore, it is expected to be
a useful tool for cancer treatment in humans. There are several strategies. Several isolated
strains of NDV that specifically target cancer cells are administered to cancer patients [3].
Cancer cells are taken from patients and killed by NDV infection, and fragments of these
cells are used as cancer vaccines [5]. Recombinant NDV is designed by inserting anti-
tumor cytokines and is then administrated to cancer patients [5,6]. Some of the treatment
strategies using NDV have been highly effective in cancer treatment [5]. Additionally,
because NDV infects a wide range of hosts, including humans, it was investigated as a
vaccine vector [7,#]. As mentioned above, NDV is used as a treatment for various purposes.

H#  doi: 10.3390/biomedicines11020455.
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Stimulation of interferon-f responses by aberrant

SARS-CoV-2 small viral RNAs acting
as retinoic acid-inducible gene-| agonists
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and Yohei Watanabe' "’

SUMMARY

INTRODLCTION

The coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), is an ongoing global health threat. Although the Delta variant (B.1.617.2) dominated
previous variants and spread to >180 countries by September 2021, the newly emerging Omicron variants
(B.1.1.529.1/BA.1 and B.1.1.529.2/BA.2) are outcompeting Delta and quickly becoming the dominant line-
age globally as of February 2022." Patients with severe COVID-19 exhibit a hyperinflammatory response
referred to as a “cytokine storm,”” which is characterized by excessive levels of cytokines including inter-
leukin (IL)-6 and a variety of different interferons (IFNs).”

Like most viral RNAs, coronavirus RNA is detected by host RNA sensors, cytosolic retinoic acid-inducible
gene-l (RIG-l)-like receptors including RIG-I and melanoma differentiation-associated protein 5
(MDA-5). Upon activation, RIG-1 and MDA-5 transduce signaling cascades, leading to the activation
of interferon regulatory factor 3 (IRF3) and NF-kB that are required for type 1 IFN and pro-inflammatory
cytokine production, respectively. During SARS-CoV-2 infection, both RIG-I and MDAS reportedly sense
" although studies suggest that it is MDAS
that predominantly governs the innate immune response to SARS-CoV-2." """ However, it is not well under-

SARS-CoV-2 RNAs to activate innate immune responses, ™

stood which viral RNA species are sensed by these molecules on infection. Additionally, longitudinal ana-
lyses revealed that SARS-CoV-2 does elicit an IFN response, but this is delayed, * suspected to contribute
to disease progression.”” " However, the viral mechanism driving the characteristic signature of delayed
IFN induction in COVID-19 is poorly understood.

Abortive RNA production has been understood to be a result of RNA transcription by RNA polymerase of

host machinery (e.g. abortive initiation by bacterial and eukaryotic RNA polymerase), """ host machinery
during viral infection (e.g. abortive HIV-1 RNA transcripts consisting of TAR hairpin RNA) ** and RNA vi-
ruses (double-stranded RNA viruses and single-stranded RNA viruses with both polarities).” "*’ It remains

unclear how host and viral machinery are involved in the production of the abortive RNA transcripts. In
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Simple Summary: The aim of this study was to investigate the prevalence of subclinical ketosis
(SCK) in Hokkaido, Japan, and to assess its characteristics epidemiologically at the individual and
herd levels. Blood samples were taken from clinically healthy cows once within 3-88 days in milk
(DIM) for blood tests. Cows with SCK were classified as SCK II within 2 weeks postpartum and
SCK I from 15 DIM. The prevalence of SCK II (20.2%) tended to be higher than that of SCK I (16.5%,
p = 0.094). The prevalence peaked around 2 weeks postpartum. The frequency of SCK I was higher at
the fourth parity. The number of milking cows in herds with higher SCK (>25%) was significantly
smaller than in herds with lower SCK (p = 0.004). The frequency of herds with higher SCK in tie
stalls with component feeding was higher than for those in free stalls and free barns fed a total mixed
ration (p = 0.054 and p = 0.002). This study reveals the prevalence of SCK in Hokkaido, Japan, and
shows that SCK is associated with parity and the management system.

Abstract: This study was carried out as an observational study in order to determine the prevalence
of postpartum subclinical ketosis (SCK) in dairy herds in Hokkaido, Japan. From April 2012 to March
2014, blood B-hydroxybutyrate (BHBA) concentration was measured once within 3-88 days in milk
(DIM) in 1394 apparently healthy cows from 108 farms to diagnose SCK (>1.2 mM). In cows within
14 DIM, this was classified as SCK II, and from 15 DIM, this was classified as SCK I. Herds with a
combined percentage of SCK T and SCK 1T of less than 10% were classified as SCK-negative herds,
those with percentages of 10-25%, were classified as alert herds, and those with one of 25% or more,
we classified as positive herds. The prevalence of SCK in the entire DIM was 17.6%. The prevalence of
SCK I (20.2%) tended to occur more frequently than SCK I (16.5%, p = 0.094). The frequency of SCK 1
was higher at the fourth parity. The number of milking cows in SCK-positive herds was significantly
smaller than those of the other two types of herds (p = 0.004). The frequency of SCK-positive herds in
tie stalls and with component feeding was higher than for free stall or free barn and with total mixed
ration (p = 0.054 and p = 0.002). This study reveals the prevalence of SCK in Hokkaido, Japan, and
shows that SCK is associated with parity and the management system.

Keywords: dairy cow; subclinical ketosis; prevalence; risk factor; postpartum

1. Introduction

The three weeks before and after calving are called the “transition period” [1,%], during
which dramatic changes occur in the cows. This means that the fetus grows significantly in
the three weeks before calving, and after calving, more energy is required for milk synthesis.
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We formulated a method to synthesize 1 kbp DNA fragments using ‘oligomer unidirectional joining method’ via asymmetric extension supported
by a simulator for oligonucieotide extension (AESOE). In this study, trials were conducted on 41 sets of different genomic pieces of ten flavivi-
ral genomes, and 31 bacterial 16s rRNA fragments with sizes ranging from 500 bases to 1.0 kbp. Synthetic gene production was found to be
successful in all those sets. The synthesis method has three steps: the first step is a severrlinked AESOE, the second step is the linking of the
400-base fragroems from the first step, and the third step is the final amplification. Our present approach is highly reproducible and may no
fonger require optimization of oligormer design.
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Abstract
This study aimed to clarify the relationship between acute phase profein (APP) concentrations and serum Fe concentrations
to determine whether serum fro can be chnically applied as a mum ‘w APPs in cows. One hundred five Holstein—
: ating dairy cows v enrotted in this study. Cows e 16 subclinical, and
stitis cows, in addition w 15 mild and 16 severe s i?”w plasma mymzﬂwbm (HPT), alpba-1 acid
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Use of a gum elastic bougie in a cat with severe upper airway stenosis

Takaharu Itami” Shidow Torisu Toshikazu Saka and Kazuto Yamashita
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Japan

Abstract

ABSTRACT

Background: Gum elastic bougie (GEB) is an airway management device for patients who are difficult to intubate
and its use has been reported in human medicine. However, to our knowledge, no reports in veterinary medicine have
described oxygenation using GEB. We describe a case in which GEB was used to maintain oxygenation in a cat with
severe upper airway stenosis.

Case Description: A 10-ycar-old neutered male domestic shorthair cat was diagnosed with a laryngeal tumor with
severe upper airway stenosis. During anesthesia induction, the normal laryngeal structure could not be confirmed;
orotracheal intubation was diflicult, resulting in a “cannot intubate, cannot oxygenate” status. The GEB was inserted,
making it possible to oxygenate the cat until a permanent tracheostoma could be created, but hypoventilation was
noted.

Conclusion: Although GEB are not uscful for proper ventilation, they can be useful for temporary oxygenation in
veterinary medicine when airway management is difficult.

Keywords: Cat, Gum elastic bougie, Oxygenation, Tumor, Upper airway stenosis.
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Abstract

Objective To investigate the sedative and cardiorespiratory
cffects of intranasal atomization (INA) of alfaxalone using a
mucosal atomization device in Japanese White rabbits.

Study design Randomized, prospective, crossover study.

Animals A total of eight healthy female rabbits, weighing
3.6—4.3 kg and aged 12—24 months.

Methods EBach rabbit was randomly assigned to four INA
treatments administered 7 days apart: Control treatment,
0.15 mL 0.9% saline in both nostrils; treatment INAO.3,
0.15 mL 4% alfaxalone in both nostrils; treatment INAO.6,
0.3 mL 4% alfaxalone in both nostrils; treatment INAO.9,
0.3 mL 4% alfaxalone in left, then right, then left nostril.
Sedation was scored 0—13 using a composite measure
scoring system for rabbits. Simultaneously, pulse rate (PR),
respiratory rate (fg), noninvasive mean arterial pressure
(MAP), peripheral hemoglobin oxygen saturation (SpO3)
and arterial blood gases were measured until 120 minutes.
The rabbits breathed room air during the experiment and
were administered flow-by oxygen when hypoxemia (SpO;
<90% or Pa0, <60 mmHg; 8.0 kPa) developed. Data were
analyzed using the Fisher's exact test and the Friedman test
(p < 0.05).

Results No rabbit was sedated in treatments Control and
INAO.3. All rabbits in treatment INAO.9 developed loss of
righting reflex for 15 (10—20) minutes [median
(25th—75th percentile)]. Sedation score significantly
increased from 5 to 30 minutes in treatments INAO.6 and
INA0.9 with maximum scores of 2 (1—4) and 9 (9—9),
respectively. fg decreased in an alfaxalone dose-dependent
manner and one rabbit developed hypoxemia in treatment
INAOQ.9. No significant changes were observed in PR and
MAP.

HiBE doi: 10.1016/j.vaa.2023.02.008.

Conclusions and clinical relevance INA alfaxalone resulted
in dose-dependent sedation and respiratory depression in
Japanese White rabbits to values considered not clinically
relevant. Further investigation of INA alfaxalone in com-
bination with other drugs is warranted.

Keywords alfaxalone, intranasal mucosal atomization,
rabbits, sedative effects.

Introduction

Over the past decade, interest in intranasal drug delivery has
been garnering increased attention in both human and vet-
erinary medicine. The theory behind intranasal drug ab-
sorption is that the intranasal cavity is lined by highly
vascularized mucosa facilitating rapid drug absorption, and
the olfactory epithelium provides direct access to the central
nervous system (CNS) by bypassing the blood—brain barrier

Drugs absorbed through the trigeminal and olfactory
nerve pathways from the nasal cavity are directly delivered to
the brain. Thus intranasal administration is a promising
alternative route to oral, intravenous and intramuscular
administration of drugs that bypasses the blood—brain barrier
In rabbits, a total volume of 0.3—0.64 mL kg
containing sedative and anesthetic drugs has been adminis-
tered intranasally through the nostrils usmg a catheter-tipped
syringe to produce sedation ( " 7

L of solution

¢ ). An mtranasal comblnatlon
of dexmedetomldme midazolam and butorphanol resulted in
deep sedation with moderate hypoxemia and hyper( arbia in
New Zealand White (NZW) rabbits (= ). In
a different study, intranasal combination of dexmedetomidine
and midazolam resulted in rapid sedation in NZW rabbits;

https://www.sciencedirect.com/science/article/pii/S1467298723000326?via%3Dihub
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Abstract

Objective To determine the median eflective dose (EDsp)
and effective dose required to depress the twitch value by
95% (EDgs) of rocuronium during alfaxalone anesthesia in
dogs.

Study design A randomized, prospective, crossover experi-
mental study.

Animals A total of cight adult Beagle dogs (four female,
four male), weighing 10.3—14.6 kg and aged 6—8 years.

Methods The dogs were anesthetized three times with
1.25-fold the individual minimum infusion rate of alfax-
alone at intervals of > 14 days. Neuromuscular function
was monitored with train-of-four (TOF) stimulation of the
peroneal nerve by acceleromyography. After recording the
control TOF ratio (TOFRC) and first twitch of TOF (T1C), a
single bolus dose of rocuronium 100, 175 or 250 ug kg_l
(treatments R100, R175 or R250) was administered
intravenously. The maximum suppression of the first twitch
of TOF (T1) was recorded and calibrated with T1C to
construct the dose—response curve, from which EDs, and
EDgs were calculated. Time from rocuronium administra-
tion to TOF ratio/TOFRC > 0.9 (duration TOFR0.9) was
recorded.

Results EDsy and EDgs of rocuronium during alfaxalone
anesthesia were 175 and 232 pg kg’l, respectively. The
median (range) duration TOFR0.9 was longer in treatment
R250[10.1 (9.2—10.9) minutes] than in treatments R100
[3.1 (2.9—4.4) minutes; p < 0.0001] and R175 [7.7
(6.9—8.1) minutes; p < 0.0001]; and longer in treatment
R175 than in treatment R100 (p < 0.0001).

Conclusions and clinical relevance The duration of
TOFRO.9 correlated positively with the dosage of rocuro-
nium, indicating that recovery time of rocuronium was also

204

HiBE doi: 10.1016/j.vaa.2023.02.008.

dose-dependent in dogs anesthetized with alfaxalone. The
duration TOFR0.9 of rocuronium 250 pg kg_1
nutes during alfaxalone anesthesia in dogs.

was 10 mi-

Keywords administration and dosage, alfaxalone, dose—
response relationship, drug, prospective studies, veterinary.

Introduction

Rocuronium bromide is an intermediate-acting non-
depolauzmg neuromuscular bloclung agent (NMBA) in dogs
(i i

does not producc active mctabohtcs in human plasma
(% 70434%), it is now widely used as an
intravenous (IV) bolus, for incremental IV doses, and for con-
stant rate infusion in anesthenzed dogs H

12). As rocuronium

. Nevertheless, NMBAs do not have an
anesthetlc effect and therefore, should be administered during
general anesthesia (; 7).

Alfaxalone is a synthetic neuroactive steroid anesthetic
agent that is used for induction and maintenance of anesthesia

in veterinary practice (% ]
‘ ! ).
The single-dose rocuronium-induced neuromuscular blockade
was longer in alfaxalone than propofol anesthesia in dogs
; 7). However, information to guide veterinary
physicians in clinical practice regarding the effective doses of
rocuronium with alfaxalone is still insufficient.

The potency of NMBAs can be evaluated by constructing
dose—response curves from a linear least squares regression
analysis model using the single-dose method (%
; 7). In this method, the degree of neuromuscular
blod( is measured following administration of different doses of
NMBA to determine the median effective dose 50 (EDsq) and

https://www.sciencedirect.com/science/article/pii/S1467298723000326
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Abstract

Objective To investigate the reversal effect of sugammadex
on neuromuscular blockade induced by a single bolus of
rocuronium in dogs under alfaxalone anesthesia.

Study design Randomized, prospective, crossover experi-
mental study.

Animals A group of six adult Beagle dogs (three females
and three males), weighing 11.3—15.8 kg and aged 6—8
years, were used.

Methods Dogs were anesthetized twice with a 1.25 times
minimum infusion rate of alfaxalone, with a washout period
of at least 14 days between experiments. Neuromuscular
function was monitored using acceleromyography with
train-of-four (TOF) stimulation of the peroneal nerve. After
recording the control TOF ratio (TOFRC), rocuronium (0.5
mg kg™ ') was administered intravenously. Subsequently,
sugammadex (4 mg kgfl) or an equal volume of saline
(control treatment) was administered intravenously when
the TOF count returned from O to 1 after neuromuscular
blockade. Time from rocuronium injection to TOF count =
0 (onset time), time from TOF count = 0 to TOF count = 1
(maximum blockade period), time of first twitch amplitude
recovery from 0.25 to 0.75 (recovery index), and time from
sugammadex or saline administration to TOF ratio/TOFRC
> 0.9 (recovery time) were recorded.

Results The onset time and maximum blockade duration
sugammadex treatment [1.2
(0.7—1.5) minutes and 9.9 (6.3—10.5) minutes, respec-
tively] (range); 1.0
(0.7—1.1) minutes and 9.9 (8.8—11.5) minutes, respec-
tively] (p = 0.219 and 0.844, respectively). Recovery index
was 0.5 (0.3—0.7) minutes in sugammadex treatment,
which was shorter than that in control treatment [4.5

did not differ between

and control treatment [median

HiBL doi: 10.1016/j.vaa.2023.08.002.

(3.7—4.9) minutes| (p = 0.031). Recovery time was 0.8
(0.5—2.8) minutes in sugammadex treatment, which was
shorter than that in control treatment [10.5 (6.8—14.3)
minutes] (p = 0.031).

Conclusions and clinical relevance Rocuronium-induced
neuromuscular blockade was effectively reversed by
sugammadex in dogs anesthetized with alfaxalone.

Keywords alfaxalone, dogs, ncuromuscular blockade,
rocuronium, sugammadex.

Introduction

Sugammadex, a gamma-cyclodextrin, selectively reverses
rocuronium-induced neuromuscular bIockade via chemical
[ h ). The

encapsulation ¢
structure of sugammadex comprises a llpophlllc internal cavity

that encapsulates aminosteroid neuromuscular-blocking mol-
ecules to form an inactive complex, which is then excreted
unchanged via the kldneys thus reversmg the neuromuscular
blockade (} e 7). The reversal
effect of sugammadex on rocuronium-induced neuromuscular

blockade has been evaluated in dogs under isoflurane anes-
thesia (% t 11.7). Compared with acetylcholines-
terase inhibitors, sugammadex does not have cardiovascular
side effects and can reverse profound neuromuscular block
(55 1
drugs or endogenous steroids may occur with sugammadex
administration (} EHOR

Alfaxalone, a synthetic neuroactive steroid anesthetic agent,
is used to induce and maintain anesthesia in veterinary prac-
tice ( f +;%). An alfaxalone formulation licensed
for clinical use in dogs and cats uses 2-hydroxypropyl-beta
cyclodextrin as a solubilizing excipient (7 al, ).
There is a possibility that alfaxalone, as a synthetlc neuroactive

7). However, encapsulation of other steroidal

485

https://www.sciencedirect.com/science/article/pii/S1467298723001186

= EEHE Kazuto Yamashita (Corresponding Author)

—129—






BB NFS (Companion Animal Internal Medicine)

shi Ohta

rofessor

HHE KH R

[. EIHFEIIETLFES  <First or Corresponding Author >
1) Detecting antegrade urine flow using detective flow imaging in a cat with chronic
kidney disease.
Tamura M, Ohta H.
J Small Anim Pract. 2023 Oct 31( Online ahead of print.).
doi: 10.1111/jsap.13684.

II. % Ofth<Others>

1) Influence of the hypoxia-activated prodrug evofosfamide (TH-302) on glycolytic
metabolism of canine glioma; prospec-tive improvement in cancer metabolism.
Yamazaki H, Onoyama S, Gotani S, Deguchi T, Tamura M, QOhta H, Iwano H,
NishidaH, Dickinson PJ, Akiyoshi H.
Cancers 15:5537. 2023. doi: 10.3390/cancers15235537.

2) Diverse genome-wide DNA methylation alterations in canine hepatocellular tumors.
Asari Y, Yamazaki J, Thandar O, Suzuki T, Aoshima K, Takeuchi K, Kinoshita R,
Kim S, Hosoya K, Ishizaki T, Kagawa Y, Jelinek J, Yokoyama S, Sasaki N, Ohta H,
Nakamura K, Takiguchi M.

Vet Med Sci. 9:2006-2014. 2023. doi: 10.1002/vms3.1204.

3) An inflammatory bowel disease-associated SNP increases local thyroglobulin
expression to develop inflammation in miniature dachshunds.

Teoh YB, Jiang JJ, Yamasaki T, Nagata N, Sugawara T, Hasebe R, Qhta H, Sasaki N,
Yokoyama N, Nakamura K, Kagawa Y, Takiguchi M, Murakami M.
Front Vet Sci. 10:1192888. 2023. doi: 10.3389/fvets.2023.1192888.

4) Successful treatment of sclerosing encapsulating peritonitis in a cat using
bioresorbable hyaluronate-carboxymethylcellulose membrane after surgical

adhesiolysis and long-term prednisolone.

—131—



Yokoyama N, Kinoshita R, QOhta H, Shimbo G, Sasaoka K, Nagata N, Sasaki N,
Morishita K, Nakamura K, Kagawa Y, Takiguchi M.

JFMS Open Rep.  9:20551169231209917. 2023.

doi: 10.1177/20551169231209917.

5) Investigation of the therapeutic effects, predictors, and complications of long-term
immunosuppressive therapy in dogs with precursor-targeted immune-mediated
anemia.

Sugawara-Suda M, Morishita K, Iwanaga Y, Yamazaki J, Kagawa Y, Yokoyama N,
Sasaki N, Ohta H, Nakamura K, Takiguchi M.
J Vet Med Sci. 85:695-701. 2023. doi: 10.1292/jvms.23-0010.

6) Effectiveness of 2-dimensional shear wave elastography for noninvasive and reliable

estimation of right atrial pressure in dogs with induced volume overload.
Tamura M, Ohta H, Osuga T, Takiguchi M.
J Vet Intern Med. 37:866-874. 2023. doi: 10.1111/jvim.16705.

7) Evaluation of responses to immunosuppressive therapy in dogs with suspected non-

regenerative immune-mediated anaemia: 11 cases (2012-2018).
Morishita K, Sugawara-Suda M, Yamazaki J, Sasaki N, Nakamura K, Ohta H,
Takiguchi M.
J Small Anim Pract. 64:527-534.2023. doi: 10.1111/jsap.13614.
8) Zoobiquity experiments show the importance of the local MMP9-plasminogen axis in
inflammatory bowel diseases in both dogs and patients.
Yamasaki T, Nagata N, Atsumi T, Hasebe R, Tanaka Y, Ohki I, Kubota S, Shinohara
Y, Teoh YB, Yokoyama N, Sasaki N, Nakamura K, Ohta H, Katsurada T, Matsuno
Y, Hojyo S, Hashimoto S, Takiguchi M, Murakami M.
Int Immunol. 35:313-326. 2023. doi: 10.1093/intimm/dxad006.
9) Safety and clinical efficacy of an anti-PD-L1 antibody (c4G12) in dogs with advanced
malignant tumors.
Maekawa N, Konnai S, Hosoya K, Kim S, Kinoshita R, Deguchi T, Owaki R,
Tachibana Y, Yokokawa M, Takeuchi H, Kagawa Y, Takagi S, Ohta H, Kato Y,
Yamamoto S, Yamamoto K, Suzuki Y, Okagawa T, Murata S, Ohashi K.
PLoS One. 18:¢0291727. 2023. doi: 10.1371/journal.pone.0291727.

10) Molecular characterization of feline immune checkpoint molecules and establishment
of PD-L1 immunohistochemistry for feline tumors.Maekawa N, Konnai S, Asano Y,
Otsuka T, Aoki E, Takeuchi H, Kato Y, Kaneko MK, Yamada S, Kagawa Y,
Nishimura M, Takagi S, Deguchi T, Ohta H, Nakagawa T, Suzuki Y, Okagawa T,
Murata S, Ohashi K.

PLoS One. 18:e0281143. 2023. doi:10.1371/journal.pone.0281143.

—132—



HiBE doi: 10.1111/jsap.13684.
https://onlinelibrary.wiley.com/doi/10.1111/jsap.13684
& EEE Hiroshi Ohta (Corresponding Author)

—133—



HB doi: 10.3390/cancers15235537.
https://www.mdpi.com/2072-6694/15/23/5537
=IEEEHE Hiroki Yamazaki (Corresponding Author)

—134—



ORIGINAL ARTICLE WILEY

#

Diverse genome-wide DNA methylation alterationsin canine
hepatocellular tumours

|

| OoThandar® | TamamiSuzuki®
| Kyosuke Takeuchi® | RyoheiKinoshita

| Hiroshi Ohta® | KensukeNakamura' |

s, b

Methods: Thse
1 ey

HEE doi: 10.1002/vms3.1204.
https://onlinelibrary.wiley.com/doi/10.1002/vms3.1204
=IEE{E®E Jumpei Yamazaki and Mitsuyoshi Takiguchi (Corresponding Author)

—135—



HIBE  doi: 10.3389/fvets.2023.1192888.
https://www.frontiersin.org/articles/10.3389/fvets.2023.1192888/full
=IEE{EHE Mitsuyoshi Takiguchi and Masaaki Murakami (Corresponding Author)

—136—



HEL doi: 10.1177/20551169231209917.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10676633/
=IEEEHE Mitsuyoshi Takiguchi (Corresponding Author)

—137—



HEE doi: 10.1292/jvms.23-0010.

https://www .jstage.jst.go.jp/article/jvms/85/7/85 23-0010/ article
=IEEEHE Keitaro Morishita (Corresponding Author)

—138—



B doi: 10.1111/vim.16705.
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16705
=IEE{EHE Mitsuyoshi Takiguchi (Corresponding Author)

—139—



S, Crrwiine Sl

| Bdmve (g ,
o gt e saponse oo s

HE doi: 10.1111/jsap.13614,
https://onlinelibrary.wiley.com/doi/10.1111/jsap.13614
RIEE{EE Keitaro Morishita (Corresponding Author)

—140—



H# doi: 10.1093/intimm/dxad006.
https://academic.oup.com/intimm/articleabstract/35/7/313/7080519%redirectedFrom=fulltext&login=false
&I E{EHE Mitsuyoshi Takiguchi and Masaaki Murakami(Corresponding Author)

—141—



cy of an anti-PD-L1
in fﬁﬁ‘% with advanced

etfects in dogs with malignant tumours other Tarn OWIM. FPurther clinicel studies are war-
rarted to idenily the tumowr types that are most ikely 1o benedit frorm o401 2 redtment.

HIB8 doi: 10.1371/journal.pone.0291727.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0291727
&I EEHE Satoru Konnai (Corresponding Author)

—142—



VESERPCHMATICLE

Molecular characterization of feline immune
checkpoint molecules and establishment of
PD-L1 immunohistochemistry for feline
tumors

7

23+ Yynie Asano®, Takumi Otsuka®, B Aoki®,
Hiroto Takeuchi®, Yukinari Kato®®, Mika K. Kansko®, @hm;t‘{mmm 4 ":’umm{z Kagaws®,
taki Nishimura®, Satoshi Takag? ®, Tatsuya Deguchi”™, Hiroshi Ohta”™®,

Takayuki ﬁﬁkﬁwﬁ’” Yasuhiko Suzuki= > Tomohiro Okagawa’, Shiro Murata'?
Kaaushiko Ohashi™®

Haoya Maskawa’, Satoru Konnal

L i}wmmmz of Aedvariced M‘mwwmw

%miyu?wmwmw Whadicion, Voo bwmmiy M%mm

ﬁ?mﬂ% 3%% B Omm’*r,, G
i dopron, Y ﬁmmmrwmﬂmwi mmw kmw

Sl

Abstract

%W AFEI
Rereived: Hovsrbe: &, 2570 Sportareous wmors are 4 major cause of death Incate. Treatment of human tumorns has
progressed dramaticslly in the past decade, partly due 1o the success of immunotherapies
using Immune checkpoint inhibitors, such as anti-programmed death 1 (PD-1) and acki-PD-

Boeged Janmisry 11, 223
Pl Sarnimry 20,

ligand 1 (PD-L1 ) antibodies., Howewer, Wis is known about the PD-1 pathway and its assock
aion with tumor disease in cats. This study investigated the applicability of antiPD-1/PDALA
herapy inteline tumors. We first determined the complete coding sequence of feline PD-LY
and PD-L2Z, arvd tourd that the deduced aming acid sequences of feline PD-L1PD-L2 share
High sequence dentities B6-83%) with orfhologs In other mammalian species. We pre-
pared recormbinant feline PO-1, PO-LY, and PDALE profeins and continned receptor-dgand
birdiing between PD-1 and PO-LUPD-L2 using Hlow oytometry, Next, we established an
art-feline PDLT monockonal mﬁmf«dy fclone CL1Mab-7) to analyze the expression of PD-
Wtina

KHp, FMCm,
e by Inter-
e PD-LY
sarcinorg (445,

HIB8 doi: 10.1371/journal.pone.0281143.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281143

=¥ EIEHE Satoru Konnai (Corresponding Author)

—143—






ERE LS (Veterinary Anesthesiology)

2)

3)

4)

5)

6)

shi Sano

» Professor

R Ey B+

CEEEFITHEESA  <First or Corresponding Author >

. Z DOt <Others>

Beraprost and overall survival in cats with chronic kidney disease.

Ito H, Matsuura T, Sano T.

Vet Sci. 10:459. 2023. doi: 10.3390/vetsci10070459

Kinematic characteristics of canine hindlimb movement during sit-to-stand and stand-
to-sit motions.

Yoshikawa K, Kitazawa T, Sano T, Ino T, Miyasaka T.

Res Vet Sci. 162:104944. 2023. doi: 10.1016/j.rvsc.2023.104944.

The sedative effect of intranasal administration of medetomidine using a mucosal
atomization device in Japanese White rabbits.

Wei Y, Chen 1Y, Tamogi H, Sugita C, Daimaruya N, Hirokawa T, Kato K, Itami T,
Sano T, Yamashita K.

J Vet Med Sci. 85: 471-478. 2023. doi: 10.1292/jvms.22-0484.

Sedative and cardiorespiratory effects of intranasal atomized alfaxalone in Japanese
White rabbits.

Wei Y, Nakagawa M, Chen 1Y, Itami T, Sane T, Pasloske K, Yamashita K.

Vet Anaesth Analg. 50:255-262. 2023. doi: 10.1016/j.vaa.2023.02.001.

EDso and EDos of rocuronium during alfaxalone anesthesia in dogs.

Chen 1Y, Sugita C, Wei Y, Daimaruya N, Itami T, Sano T, Yamashita K. Vet Anaesth
Analg. 50:204-210. 2023. doi: 10.1016/j.vaa.2023.02.008.

Sugammadex for reversal of rocuronium-induced neuromuscular blockade during

alfaxalone anesthesia in dogs.
Chen 1Y, Sugita C, Wei Y, Daimaruya N, Itami T, Sano T, Yamashita K.
Vet Anaesth Analg. 50:485—491. 2023. doi: 10.1016/j.vaa.2023.08.002.

—145—






Hi g8

& veterinary
{§ sciences

Article

Beraprost and Overall Survival in Cats with Chronic

Kidney Disease

Hiroyuki Ito Lt Takumi Matsuura 27 ' and Tadashi Sano 3

. check for
updates

Citation: Tto, H.; Matsuura, T.; Sano,
T. Beraprost and Overall Survival in
Cats with Chronic Kidney Disease.
Vet. Sci. 2023, 10, 459. https://
doi.org/10.3390/ vetscil0070459

Academic Editor: Jose

Alberto Montoya-Alonso

Received: 11 May 2023
Revised: 7 July 2023

Accepted: 11 July 2023
Published: 13 July 2023

77

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /

40/).

! Ichikawa General Hospital, Kariya Animal Hospital Group, Chiba 272-0034, Japan
Toray Industries, Inc., Tokyo 103-8666, Japan

School of Veterinary Medicine, Rakuno Gakuen University, IHokkaido 069-8501, Japan
Correspondence: h.ito@kariya-ah.co.jp

These authors contributed equally to this work.

Simple Summary: Chronic kidney disease (CKD) is a highly prevalent disorder in senior cats. CKD
is commonly diagnosed together with other disorders; therefore, overall survival, based on all-
cause death, including complications, is the most important outcome for treatment response in
feline CKD. Although researchers have been seeking a pharmaceutical to improve overall survival,
unfortunately, they have not discovered it yet. Beraprost (also called beraprost sodium or BPS) is a
prostacyclin analogue that has a vasoprotective effect, which is unique and completely different from
renin-angiotensin inhibitors. This study demonstrated that beraprost therapy was associated with
better overall survival, and the findings shed light on cats suffering with CKD, their owners, and
veterinarians in clinical practice.

Abstract: Background: Overall survival is the most important outcome for treatment response in
feline chronic kidney disease (CKD). Beraprost has been shown to reduce the kidney function decline
in cats with International Renal Interest Society (IRIS) stage 2 and 3 CKD. However, the association
with prolonged survival has not yet been examined. Objective: To assess the relationship between
beraprost and overall survival in cats with CKD in real clinical practice. Animals: Client-owned cats
with IRIS stage 3 CKD (1 = 134) were evaluated between 2017 and 2020. Methods: A retrospective
cohort study based on data from electronic medical records of one hospital. Results: The cohort was
divided into “beraprost therapy” and “no beraprost therapy” groups, and survival analyses revealed
that overall survival was significantly longer in the beraprost therapy group, using Kaplan-Meier
curves (p = 0.004). However, baseline phosphate is known to be an important prognostic indicator and
was not well balanced between the two groups. Therefore, a subcohort of 97 cats was selected (those
having baseline phosphate <6.0 mg/dL) that allowed for this parameter to be balanced between
groups. The survival data in this subcohort were consistent with those of the overall study cohort.
Conclusions: In feline patients with CKD, beraprost therapy is associated with better overall survival.

Keywords: beraprost; feline; chronic kidney disease; progression-free survival; overall survival

1. Introduction

Chronic kidney disease (CKD) is a common disease worldwide and a leading cause
of mortality and morbidity in older cats. Advanced disease is characterized by incurable
kidney function decline and poor prognosis [1,]. Cardiac function can be impaired by
the presence of decreased kidney function in cats, which is known as cardiovascular-renal
disorder (CvRD) []; a subset of cats with CKD can die from heart failure. In addition, the
complications of feline CKD include hypertension, proteinuria, hypokalemia, hyperphos-
phatemia, urinary tract infections, anemia, and CKD-related mineral bone disorders [1,2].
Hyperthyroidism [4] and diabetes mellitus [5] also occur as co-morbidities. All such disor-
ders can also contribute to early mortality. Therefore, overall survival, based on all-cause

Vet. Sci. 2023, 10, 459. https:/ /doi.org/10.3390/ vetscil0070459
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ARTICLE INFO ABSTRACT
Keywords:

Canine physical therapy
Canine rehabilitation

Sit-to-stand and stand-to-sit motions are basic motions for daily animal life, and these motions are used as
therapeutic exercises for dogs with functional impairments. The sit-to-stand motion is divided into several phases
for kinesiological assessment in human rehabilitation and physical therapy. However, these motions in dogs have

S:‘fmitlcsd not been characterized in detail. We examined canine hindlimb kinematic characteristics during sit-to-stand/
1C-TO-stan . . . e . . . s .
Stand-to-sit stand-to-sit motions and compared the characteristics with those during walking. In addition, we tried to clas-

sify phases of the movements based on kinematic characteristics of the transition of the range of motion of the
hindlimb. We used a three-dimensional motion analysis system to evaluate the motions of eight clinically healthy
beagles. During the sit-to-stand motion, the total range of motion (ROM) in the hip joint flexion/extension was
half of that of during walking, but the total ROM of the hindlimb external/internal rotation relative to the pelvis
and flexion/extension of the stifle and the tarsal joints were significantly larger than those of walking, suggesting
that sit-to-stand exercise causes movements of hindlimb joints without marked changes in hip joint flexion/
extension movement. Both sit-to-stand and stand-to-sit motions could not be divided into multiple phases only by

Therapeutic exercise

the transition of the range of motion of the hindlimb.

Recently, canine rehabilitation has been focused on as an im ortant
field of veterinary medicine
). Evaluation of a patient's motion and kinesiological
knowledge in therapeutic exercises are necessary to select prec1se
rehablhtanon plans for an individual patient ( }

i

Sit-to-stand motion is essential for the daily life of animals such as
dogs, and these movements have been used as a therapeutic exercise
following musculoskeletal injury or surgery because this exercise can be
performed without using any special equipment. However, there have
been only two reports concerning kinematic analy51s of sit-to-stand
motion (¥ ) and one
report examining the motion of prone-to-stand
Different species of dogs were used in two studies of sit-to-stand and the
range of motions of the hip and tarsal flexion were slightly different. In
the case of human medicine, the sit-to-stand motion has been divided
into three to five phases to conduct precise analysis, and this phase
classification contributes to human rehabilitation (%

: However, phase classification of sit-
to-stand motion in dogs has not been examined yet. Precise phase
classifications of sit-to-stand motion in normal dogs and accurate char-
acterization of the range of motion transitions can potentially contribute
to the development of personalized rehabilitation plans for individual
canine patients. Additionally, this approach can complement medical
examinations in identifying abnormal movements in patients.

In this study, canine hindlimb kinematic characteristics of the sit-to-
stand motion were investigated and these characteristics were compared
with those of walking, which is another general exercise of rehabilita-
tion. We also tried to establish phase classification of sit-to-stand and
stand-to-sit motions considering the transition of range of motion of
hindlimb joints.

All of the procedures were approved by the Experimental Animal
Research Committee of Rakuno Gakuen University (VH17B7). Eight
clinically healthy beagles (3 females and 5 males) owned by Rakuno
Gakuen University with an average &+ SEM weight of 12.3 + 0.6 kg and
age of 4-8 years (5.6 + 0.6 years) were used in this study. All of the dogs
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Abstract

Objective To investigate the sedative and cardiorespiratory
effects of intranasal atomization (INA) of alfaxalone using a
mucosal atomization device in Japanese White rabbits.

Study design Randomized, prospective, crossover study.

Animals A total of eight healthy female rabbits, weighing
3.6—4.3 kg and aged 12—24 months.

Methods Each rabbit was randomly assigned to four INA
treatments administered 7 days apart: Control treatment,
0.15 mL 0.9% saline in both nostrils; treatment INAO.3,
0.15 mL 4% alfaxalone in both nostrils; treatment INAO.6,
0.3 mL 4% alfaxalone in both nostrils; treatment INAQ.9,
0.3 mL 4% alfaxalone in left, then right, then left nostril.
Sedation was scored 0—13 using a composite measure
scoring system for rabbits. Simultaneously, pulse rate (PR),
respiratory rate (fg), noninvasive mean arterial pressure
(MAP), peripheral hemoglobin oxygen saturation (SpO.)
and arterial blood gases were measured until 120 minutes.
The rabbits breathed room air during the experiment and
were administered flow-by oxygen when hypoxemia (SpO;
<90% or Pa0O> <60 mmlg; 8.0 kPa) developed. Data were
analyzed using the Fisher's exact test and the Friedman test
(p < 0.05).

Results No rabbit was sedated in treatments Control and
INAOQ.3. All rabbits in treatment INAO.9 developed loss of
righting reflex for 15 (10-20) |median
(25th—75th percentile)]. Sedation score significantly
increased from 5 to 30 minutes in treatments INAO.6 and
INAO.9 with maximum scores of 2 (1—4) and 9 (9—9),
respectively. fg decreased in an alfaxalone dose-dependent
manner and one rabbit developed hypoxemia in treatment
INAO.9. No significant changes were observed in PR and
MAP.

minutes

HiBE doi: 10.1016/j.vaa.2023.02.008.

Conclusions and clinical relevance INA alfaxalone resulted
in dose-dependent sedation and respiratory depression in
Japanese White rabbits to values considered not clinically
relevant. Further investigation of INA alfaxalone in com-
bination with other drugs is warranted.

Keywords alfaxalone, intranasal mucosal atomization,
rabbits, sedative effects.

Introduction

Over the past decade, interest in intranasal drug delivery has
been garnering increased attention in both human and vet-
erinary medicine. The theory behind intranasal drug ab-
sorption is that the intranasal cavity is lined by highly
vascularized mucosa facilitating rapid drug absorption, and
the olfactory epithelium provides direct access to the central
nervous system (CNS) by bypassing the blood—brain barrier

). Drugs absorbed through the trigeminal and olfactory
nerve pathways from the nasal cavity are directly delivered to
the brain. Thus intranasal administration is a promising
alternative route to oral, intravenous and intramuscular
administration of drugs that bypasses the blood—brain barrier
( wl 2031E).

In rabbits, a total volume of 0.3—0.64 mL kg_l of solution
containing sedative and anesthetic drugs has been adminis-
tered intranasally through the nostrils using a catheter-tipped
syringe to produce sedation (% /

: 17 ). An intranasal combinatio

of dexmedetomidine, midazolam and butorphanol resulted in
deep sedation with moderate hypoxemia and hypercarbia in
New Zealand White (NZW) rabbits : 4). In
a different study, intranasal combination of dexmedetomidine
and midazolam resulted in rapid sedation in NZW rabbits;

YR

o
[
[
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—150—

= EEHE Kazuto Yamashita (Corresponding Author)



Veterinary Anaesthesia and Analgesia 2023, 50, 204—210

RESEARCH PAPER

ED5o and EDgs of rocuronium during alfaxalone

anesthesia in dogs

I-Ying Chen, Chihiro Sugita, Yixian Wei, Nozomi Daimaruya, Takaharu Itami, Tadashi Sano &

Kazuto Yamashita

Department of Small Animal Clinical Sciences, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu,

Hokkaido, Japan

Correspondence: Kazuto Yamashita, Department of Small Animal Clinical Sciences. School of Veterinary Medicine, Rakuno Gakuen University, 582,
Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan. E-mail: vuriasibnipinim i

Abstract

Objective To determine the median eflective dose (EDsp)
and effective dose required to depress the twitch value by
95% (EDgs) of rocuronium during alfaxalone anesthesia in
dogs.

Study design A randomized, prospective, crossover experi-
mental study.

Animals A total of cight adult Beagle dogs (four female,
four male), weighing 10.3—14.6 kg and aged 6—8 years.

Methods The dogs were anesthetized three times with
1.25-fold the individual minimum infusion rate of alfax-
alone at intervals of > 14 days. Neuromuscular function
was monitored with train-of-four (TOF) stimulation of the
peroneal nerve by acceleromyography. After recording the
control TOF ratio (TOFRC) and first twitch of TOF (T1C), a
single bolus dose of rocuronium 100, 175 or 250 ug kg_l
(treatments R100, R175 or R250) was administered
intravenously. The maximum suppression of the first twitch
of TOF (T1) was recorded and calibrated with T1C to
construct the dose—response curve, from which EDs, and
EDgs were calculated. Time from rocuronium administra-
tion to TOF ratio/TOFRC > 0.9 (duration TOFR0.9) was
recorded.

Results EDsy and EDgs of rocuronium during alfaxalone
anesthesia were 175 and 232 pg kg’l, respectively. The
median (range) duration TOFR0.9 was longer in treatment
R250[10.1 (9.2—10.9) minutes] than in treatments R100
[3.1 (2.9—4.4) minutes; p < 0.0001] and R175 [7.7
(6.9—8.1) minutes; p < 0.0001]; and longer in treatment
R175 than in treatment R100 (p < 0.0001).

Conclusions and clinical relevance The duration of
TOFRO.9 correlated positively with the dosage of rocuro-
nium, indicating that recovery time of rocuronium was also

204

HiBL doi: 10.1016/j.vaa.2023.02.008.

dose-dependent in dogs anesthetized with alfaxalone. The
duration TOFR0.9 of rocuronium 250 pg kg_1
nutes during alfaxalone anesthesia in dogs.

was 10 mi-

Keywords administration and dosage, alfaxalone, dose—
response relationship, drug, prospective studies, veterinary.

Introduction

Rocuronium bromide is an intermediate-acting non-
depolauzmg neuromuscular bloclung agent (NMBA) in dogs
(i i

does not producc active mctabohtcs in human plasma
(% 70434%), it is now widely used as an
intravenous (IV) bolus, for incremental IV doses, and for con-
stant rate infusion in anesthenzed dogs H

12). As rocuronium

. Nevertheless, NMBAs do not have an
anesthetlc effect and therefore, should be administered during
general anesthesia (; 7).

Alfaxalone is a synthetic neuroactive steroid anesthetic
agent that is used for induction and maintenance of anesthesia

in veterinary practice (% ]
‘ ! ).
The single-dose rocuronium-induced neuromuscular blockade
was longer in alfaxalone than propofol anesthesia in dogs
; 7). However, information to guide veterinary
physicians in clinical practice regarding the effective doses of
rocuronium with alfaxalone is still insufficient.

The potency of NMBAs can be evaluated by constructing
dose—response curves from a linear least squares regression
analysis model using the single-dose method (%
; 7). In this method, the degree of neuromuscular
blod( is measured following administration of different doses of
NMBA to determine the median effective dose 50 (EDsq) and

https://www.sciencedirect.com/science/article/pii/S1467298723000326
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Abstract

Objective To investigate the reversal effect of sugammadex
on neuromuscular blockade induced by a single bolus of
rocuronium in dogs under alfaxalone anesthesia.

Study design Randomized, prospective, crossover experi-
mental study.

Animals A group of six adult Beagle dogs (three females
and three males), weighing 11.3—15.8 kg and aged 6—8
years, were used.

Methods Dogs were anesthetized twice with a 1.25 times
minimum infusion rate of alfaxalone, with a washout period
of at least 14 days between experiments. Neuromuscular
function was monitored using acceleromyography with
train-of-four (TOF) stimulation of the peroneal nerve. After
recording the control TOF ratio (TOFRC), rocuronium (0.5
mg kgfl) was administered intravenously. Subsequently,
sugammadex (4 mg kgfl) or an equal volume of saline
(control treatment) was administered intravenously when
the TOF count returned from O to 1 after neuromuscular
blockade. Time from rocuronium injection to TOF count =
0 (onset time), time from TOF count = O to TOF count = 1
(maximum blockade period), time of first twitch amplitude
recovery from 0.25 to 0.75 (recovery index), and time from
sugammadex or saline administration to TOF ratio/TOFRC
> 0.9 (recovery time) were recorded.

Results The onset time and maximum blockade duration
sugammadex treatment [1.2
(0.7—1.5) minutes and 9.9 (6.3—10.5) minutes, respec-
tively] and control [median (range); 1.0
(0.7—1.1) minutes and 9.9 (8.8—11.5) minutes, respec-
tively] (p = 0.219 and 0.844, respectively). Recovery index
was 0.5 (0.3—0.7) minutes in sugammadex treatment,
which was shorter than that in control treatment [4.5

did not differ between

treatment

HiBL doi: 10.1016/j.vaa.2023.08.002.

(3.7—4.9) minutes] (p = 0.031). Recovery time was 0.8
(0.5—2.8) minutes in sugammadex treatment, which was
shorter than that in control treatment [10.5 (6.8—14.3)
minutes] (p = 0.031).

Conclusions and clinical relevance Rocuronium-induced
effectively reversed by
sugammadex in dogs anesthetized with alfaxalone.

neuromuscular blockade was

Keywords alfaxalone, dogs, neuromuscular blockade,
rocuronium, sugammadex.

Introduction

Sugammadex, a gamma-cyclodextrin, selectively reverses
rocuronium-induced neuromuscular blockade via chemical
encapsulation (i ol L), The
structure of sugammadex comprises a lipophilic internal cavity
that encapsulates aminosteroid neuromuscular-blocking mol-
ecules to form an inactive complex, which is then excreted
unchanged via the kldneyi thus reversing the neuromuscular
blockade (% S 1). The reversal
effect of sugammadex on rocuronium-induced neuromuscular
blockade has been evaluated in dogs under isoflurane anes-
thesia (% vtowl 7). Compared with acetylcholines-
terase 1nlnb1tors suﬂammadex does not have cardiovascular
side eiTecls and can reverse profound neuromuscular block
[Ty 7). However, encapsulation of other steroidal
drugs or endogenous steroids may occur with sugammadex
administration (1 ).

Alfaxalone, a synthetic neuroactive steroid anesthetic agent,
is used to induce and maintain anesthesia in veterinary prac-
tice (& 7). An alfaxalone formulation licensed
for clinical use in dogs and cats uses 2- hydroxypropvl beta
cyclodextrin as a solubilizing excipient (i [CRER )).
There is a possibility that alfaxalone, as a synthetic neuroactive

485
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Identification of Three Novel Genes in Phenuiviridae Detected
from Aedes Mosquitoes in Hokkaido, Japan
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ABSTRACT: Mosquitoes are important arthropod vectors of arboviruses. The family Phenuiviridae
includes several medically important arboviruses, such as the Rift Valley fever phlebovirus and Toscana
phlebovirus. Recent comprehensive genetic analyses have identified many novel mosquito-specific
viruses that are phylogenetically related to Phenuiviridae. We collected mosquitoes from Hokkaido in
northern Japan, and conducted reverse transcription polymerase chain reactions (RT-PCRs) targeting
the RNA-dependent RNA polymerase (RdRp) gene of Phenuiviridae. A total of 285 pools, comprising
3,082 mosquitoes from 2 genera and 8 species, were collected. Partial RdRp sequences were detected
in 97 pools, which allowed us to classify the viruses into 3 clusters provisionally designated as
Etutanne virus (ETTV) 1, 2, and 3. The virus most closely related to ETTVs is Narangue virus (family
Phenuiviridae, genus Mobuvirus), which was detected in Mansonia mosquitoes; the nucleotide and
amino acid sequences of the Narangue virus are 58.4—66.2% and 64.7-86.7% similar, respectively, to
those of ETTVs. PCR and RT-PCR using DNA and RNase digestion methods showed that the ETTVs
are RNA viruses that do not form non-retroviral integrated RNA virus sequences in the mosquito

genome.

INTRODUCTION

Arthropod-borne viruses (also known as arboviruses)
are a group of viruses that “replicate in both arthropod
vectors and vertebrate hosts and can be transmitted
between vertebrate hosts by the arthropod vector” (1).
Mosquito-borne viruses belong to a large variety of
viral families, such as Flaviviridae, Phenuiviridae (order
Bunyavirales), Togaviridae, and Reoviridae, which
include several medically and veterinary important
viruses; these viruses have accounted for 22.8% of
emerging infectious disease events in the latter half
of the 20th century (2). A recent study showed that
the dengue virus (family Flaviviridae) has spread
worldwide, with an estimated incidence of 390 million
infections, with 96 million individuals showing clinical
manifestations annually (3). In the veterinary field, the
Rift Valley fever phlebovirus (family Phenuiviridae)
causes not just human disease but also economic
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losses in the livestock industry at an estimated USD
5471 million per outbreak (4). Vaccines and antiviral
drugs for most mosquito-borne viral diseases are still
under development; therefore, effective vector control
strategies are required.

Mosquito-specific viruses are found in mosquitoes
and mosquito-derived cell lines and generally do not
infect or replicate in vertebrates (5,6). Recent studies
have identified several new mosquito-specific viruses
that belong to the families Flaviviridae, Phenuiviridae,
Rhabdoviridae, and Mesoniviridae, as well as
unassigned Negeviruses (5). These mosquito-specific
viruses show no significant effects in vertcbrates, but
their potential as control strategies against vector-borne
agents as a result of their cooperative or competitive
effects on arboviruses has been a focus of interest (7,8).
Next-generation sequencing technologies have led to
the discovery of scveral partial viral genes that have
been integrated into the arthropod genomes (9,10).
These integrated elements are called non-retroviral
integrated RNA virus sequences, and partial elements
related to Flaviviridae, Phenuiviridae, Phasmaviridae,
Hantaviridae (order Bunyavirales), and Rhabdoviridae
have been identified in the mosquito genomes (9,10).

In Japan, approximately 18 genera, including 114
species of mosquitoes, are distributed from Hokkaido
in the northeast to Okinawa in the southwest,
encompassing an area of approximately 20° latitude
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Simple Summary: Internal laying and egg-bound syndromes are avian reproductive disorders that
reduce egg productivity in laying hens. To date, the understanding of the importance of peristalsis
abnormality in the smooth muscle of oviducts has been focused on the pathogeneses of internal
laying and egg-bound syndrome, and the histopathology of the oviductal epithelium has not been
explored. In this study, we histologically examined the oviductal ciliated epithelium of aged laying
hens. We observe that the epithelial region lacking cilia is larger in the oviducts of hens with internal
laying and egg-bound syndrome than in those of healthy hens. In addition, the lamina propria of
the oviducts of hens with internal laying and egg-bound syndrome is affected by the infiltration of
CD3-positive T-cells. The histological alternation of the ciliated epithelial cells in the oviducts owing
to the oviductal inflammation is suggested as the underlying cause of the pathogeneses of internal
laying and egg-bound syndrome.

Abstract: In the egg industry, common reproductive disorders, such as internal laying and egg-bound
syndrome, not only reduce egg productivity but also cause deaths in severe cases. In this study, we
focused on the oviduct histology of the pathogenesis of internal laying and egg-bound syndrome.
We divided the aged laying hens into four groups according to the observation of the abdominal
cavity and oviductal lumen: healthy, internal laying, egg-bound, and intercurrent. The percentages
of healthy, internal laying, egg-bound, and intercurrent groups were 55%, 17.5%, 15%, and 12.5%,
respectively. In all parts of the oviduct (i.e., infundibulum, magnum, isthmus, and uterus), the
oviductal epithelium was composed of ciliated epithelial cells and secretory cells. The epithelial
region lacking cilia was larger in the entire oviduct of the internal laying, and intercurrent groups than
in the healthy group. In the internal laying, egg-bound, and intercurrent groups, significant T-cell
infiltration was observed in the lamina propria of the entire oviduct. The morphological alteration of
ciliated epithelial cells in the oviducts caused by inflammation may be the underlying cause of the
pathogenesis of internal laying and egg-bound syndrome.

Keywords: cilia; chicken; egg-bound syndrome; histology; internal laying; oviduct; reproductive
disorder

1. Introduction

Selective breeding of laying hens has achieved an approximately two-fold higher egg
productivity over the decades [1,2]; however, this has led to the emergence of reproductive
disorders. Caged layer fatigue owing to the excess demand for calcium for frequent egg
laying includes not only osteopenia but also oviductal inertia because muscle contraction
requires calcium []. Laying hens spontaneously increase the risk of ovarian cancer with
aging, along with decreased egg productivity [+,%]. In addition to genetic factors, rearing

H L doi: 10.3390/vetscil0040260
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Simple Summary: This study investigated the anti-glycolytic effects of evofosfamide (EVO) on

thiee canine ghioma (GL)-derived cell lines with activated hypoxia-inducible factor Toc (HI

1),
Onr clinical data showed that glycolytic activity was correlated with poorer outcomes in dogs with
spontaneous GL. Our in vitro studies showed that EVO inhibited glycolytic metabolism by targeting
HIF-lo-positive cells under hypoxic culture conditions, resulting in the suppression of cellular
ATP production. Our in vivo studies showed that EVO significantly decreased tumor development

compared to controls or temozolo-mid in orthotopic murine GL models. A metabolic analysis
demonstrated that EVO suppressed glycolytic activity by eliminating HIF-Le-positive cells. Our
findings suggest that EVO may improve cancer metabolism and restore the microenvironment for
both canine and human GL.

Abstract: The transcription factor hypoxia-inducible factor 1o (HIF-To) drives metabolic reprogram-
ming in gliomas {GLs) under hypoxic conditions, promoting glycolysis for tumor development.
Evofosfamide (EVO) releases a DNA-alkylating agent within hypoxic regions, indicating that it
may serve as a hypoxia-targeted therapy. The aim of this study was to investigate the glycolyiic
metabolism and antitumor effects of EVO in a canine GL model. Our dlinical data showed that overal]

survival was significantly de ed in GL doyg patients with higher FIIF-1o expression compared
to that of those with lower HIF-1o expression, and there was a positive correlation between HIF-Tx
e kinase 1 (PDK1) expre:
der hypoxia conditions may contribute to poor outcomes in canine GL. Our glycolysis assay tests

showed that the glycolytic ATP level was higher than the mitochondrial ATP level in three types
of canine GL cell lines by activating the HIF-1 signal pathway under hypoxia conditions, resulting
in an overall increase in total cellular ATP production. However, ireatment with EVO inhibited the

and pyruvate dehydrogen:

ion, suggesting that glycolytic activity un-

glycolytic ATP level in the GL cell lines under hypoxia conditions by targeting HIP-1oepositive cells,
leading to decrease in total cellular ATP production. Our in vivo tests showed that EVO significantly
reduced tumor development compared to contro

s and temozolomide in murine GL models. A
metabolic analysis demonstrated that EVO effectively suppressed glycolytic metabolisim by eliminat-
ing HIF-la-positive cells, suggesting that it may restore metabolism in canine GLs. The evidence
presented here supports the favorable preclinical evaluation of EVO as a potential improvement in
cancer metabolism,

HEE doi:10.3390/cancers15235537
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Abstract: In recent decades, phage therapy has been overshadowed by the widespread use of
antibiotics in Western countries. However, it has been revitalized as a powerful approach due to the
increasing prevalence of antimicrobial-resistant bacteria. Although bacterial resistance to phages has
been reported in clinical cases, recent studies on the fitness trade-offs between phage and antibiotic
resistance have revealed new avenues in the field of phage therapy. This strategy aims to restore the
antibiotic susceptibility of antimicrobial-resistant bacteria, even if phage-resistant variants develop.
Here, we summarize the basic virological properties of phages and their applications within the
context of antimicrobial resistance. In addition, we review the occurrence of phage resistance in
clinical cases, and examine fitness trade-offs between phage and antibiotic sensitivity, exploring the
potential of an evolutionary fitness cost as a countermeasure against phage resistance in therapy.
Finally, we discuss future strategies and directions for phage-based therapy from the aspect of fitness
trade-offs. This approach is expected to provide robust options when combined with antibiotics in
this era of phage ‘re’-discovery.

Keywords: bacteriophage; antimicrobial resistance (AMR); fitness cost; phage cocktail; engineered
phage; infectious disease; infection control; P. acruginosa; K. pneumoniae; A. baumannii; S. aureus;
evolution; arms race

1. Introduction

Bacteriophages, also known simply as phages, are prokaryotic viruses that exclusively
infect and kill bacteria. While phages were already being explored as antimicrobial agents
in the early 1900s [1,Z], the rise of antimicrobial chemical agents that became increasingly
popular after the discovery of penicillin, overshadowed their use in Western countries [3].
However, after decades of being overlooked, the emergence of bacteria that are resistant to
these antibacterial agents has refocused efforts on the use of phages for treating infectious
diseases [4—#]. On the other hand, bacterial resistance to phages can also arise through a
variety of molecular mechanisms. Several clinical studies on phage therapy have reported
the occurrence of phage-resistant variants, which represents a significant concern for
the successful development of phage-based therapies [7]. It is therefore important to
carefully address phage resistance within the context of developing anti-bacterial treatments
and therapies.

Phages have played a significant role in shaping the evolution of bacterial communities
and populations through a co-evolutionary mechanism known as an arms race [#]. Recent

HB8 doi: 10.3390/jms242115628.
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Phage therapy: Targeting intestinal bacterial microbiota for the

treatment of liver diseases
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Phage therapy has been overshadowed by antibiotics for decades. However, it is being revisited as a
powerful approach against antimicrobial-resistant bacteria. As bacterial microbiota have been
mechanistically linked to gastrointestinal and liver diseases, precise editing of the gut microbiota
via the selective bactericidal action of phages has prompted renewed interest in phage therapy. In
this review, we summarise the basic virological properties of phages and the latest findings on the
composition of the intestinal phageome and the changes associated with liver diseases. We also
review preclinical and clinical studies assessing phage therapy for the treatment of gastrointestinal
and liver diseases, as well as future prospects and challenges.

Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an

open access article under the CC BY-NC-ND license (/

Introduction

Bacteriophages, or simply phages, are prokaryotic
viruses that infect and kill bacteria. Although phages
were already known antimicrobial agents by the
early 1900s," the development and spread of anti-
microbial chemicals, beginning with the discovery
of penicillin,” made phage therapy less important;
however, the emergence of antimicrobial-resistant
bacteria has brought phages back into focus for the
treatment of infectious diseases.”” Notably, since
several specific bacteriain the gut are involved in the
pathogenesis of gastrointestinal and liver diseases,
restoring eubiosis by selectively eliminating these
so-called pathobionts is an attractive approach.”
Treatment with broad-spectrum antibacterial
agents may promote further dysbiosis.”" In this
context, the host specificity of phages has the po-
tential to precisely edit the intestinal bacterial
microbiota. Taken together, "old and new" phages
can target antimicrobial-resistant bacteria for the
treatment of infectious diseases and precisely edit
the bacterial microbiota for the treatment of dis-
eases linked to pathobionts. From these perspec-
tives, this review outlines the basic virological
properties of phages and their current applications.
We will summarise the role and composition,
including disease-associated changes, of phages in
the virome, and the applicability of phage therapy
for the treatment of gastrointestinal and liver dis-
eases. Finally, we will review challenges and future
prospects for phage-based therapy.

Phage biclogy

Phages are ubiquitous, with an estimated popula-
tion of more than 103! particles, making them
the most enriched biological entities in the

rorvTen

B8 doi: 10.1016/j.jhepr.2023.100909.

).

biosphere.”*"’ Phages exist universally wherever
living bacteria are present, including soil, lakes,
oceans and the human body, and act as predators to
regulate the bacterial microbiota," **

All phages possess a capsid enclosing their
genome. The genomic nucleic acid of phages can be
categorised as linear double-stranded DNA, linear
single-stranded or double-stranded RNA, or circular
single-stranded DNA. In addition, almost all phage
capsids are connected to the tail, which is essential
for attachment to host cells and injection of the
genome from the capsid." " Previously, Caudovir-
ales was a class of viruses known as tailed phages
with double-stranded DNA that were divided into
three groups based on their morphologies, namely
Myoviridae (contractile tail), Siphoviridae (long non-
contractile tail), and Podoviridae (short tail).
Although phages have previously been classified by
their morphology, the International Committee on
Taxonomy of Viruses recently updated viral taxa
based on the sequence information alone and
abolished morphology-based taxa.'” The renewed
viral taxa encompass the class Caudoviricetes,
comprised of the Crassvirales, Kirjokansivirales,
Thumleimavirales, Methanobavirales and unspecified
orders, giving rise to 22 newly identified bacterial
virus families within this class.

The phage life cycle can be classified into lyso-
genic and lytic (¥4 7). Phages that go through these
two cycles are defined as temperate phages,
whereas those that only go through lytic cycles are
called virulent phages. During the lytic infection
cycle, phages are primarily adsorbed to specific re-
ceptors on the bacterial surface, which allows them
to inject their genome into the bacterium. After
phage gene expression and genome replication,

Keywords: Microbiome;
Virome; Phageome; Gut-
liver-axis; NAFLD; NASH;
PSC; Alcohol use disorder;
Alcohol-associated hepatitis
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ABSTRACT

Keywords:

Corticosterone

Mammalian target of rapamycin
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Branched-chain amino acids
And fasting stress

Fasting induces metabolic changes in muscles, which are differentiated by muscle fiber type. In this study, the
mechanism of fasting-induced muscle atrophy in rats was examined to determine the differences between muscle
fiber types in energy production. Fasting for 96 h did not alter the weight of the soleus (SOL), a fiber type I
muscle, but did significantly reduce the weight of gastrocnemius (GM), a fiber type I muscle. GM, SOL and blood
pregnenolone and testosterone levels decreased under fasting, which induced energy deprivation, whereas
corticosterone (CORT) levels significantly increased. However, the expression of 33-HSD and P45011f in GM was
unaffected by fasting. The decrease in GM weight may be due to decreased levels of testosterone and reduced
synthesis of mammalian target of rapamycin (mTOR). Significant increases in CORT both GM and SOL were
associated with increases in the amount of branched-chain amino acids available for energy production. How-
ever, decreased levels of mTOR and IGF1 and increased levels of CORT and IL-6 in SOL suggest that GM pro-
teolysis was followed by SOL proteolysis for additional energy production. In conclusion, IGF1 levels decreased
significantly in SOL, whereas those of IL-6 significantly increased in SOL and blood but decreased in GM. Blood
branched-chain amino acids (BCAA) levels were unaffected due to fasting, whereas an increase was noted in the
levels of BCAA in GM and SOL. These results show that fasting for 96 h restricts energy supply, producing fast-
twitch muscle atrophy followed by slow-twitch muscle atrophy.
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Adolescent girls are highly vulnerable to developing anemia due to reproductive immaturity, poor personal hygiene, and lack of
nutritional intake and health education in rural Bangladesh. Digital health technology is a promising tool to overcome barriers and
provide appropriate health guidelines. We aim to evaluate eHealth education’s impact and changes in adolescent girls’ knowledge,
attitude, and practice regarding anemia. A 1:1 parallel randomized control trial was conducted among school-going adolescent
girls in rural Bangladesh. A total of 138 anemic (mild and moderate) participants were enrolled. We randomized schools (o reduce
the health education bias through a simple coin toss technique, then allocated participants to the intervention group (n = 69) and
control group (n = 69) by stratified random sampling technique. The intervention group received two online counseling sessions and
8-month eHealth education through mobile phone calls and short message service regarding anemia. The control group received the
usual care. The primary endpoint changes the anemic level through changing knowledge, healthy lifestyle behavior, and an iron-rich
food dietary plan. Per-protocol analysis will utilize to compare the control and intervention groups using SPSS software. Descriptive
statistics (frequencies, percentages, mean, SD) will be employed, and continuous variables will be compared using the t-test/
Mann-Whitney test. Two-way analysis of variance will assess outcome variables at baseline, 4 months, and 8 months. The 8-month
intervention is designed from May 2022 to February 2023. Participants’ age range of 10-14 years was 60.9% in the intervention group
and 56.5% in the control group. Among the participants, 89.9% and 88.4% were mild anemic; 11.11 (SD + 0.80) and 11.06 (SD + 0.96)
were mean hemoglobin in the intervention and control groups,
respectively. eHealth education is expected to be an effective way
to increase knowledge and healthy behavioral change, which can
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Simple Summary: The red-crowned crane (Grus japonensis), which is an endangered and highly pro-
tected bird species, is distributed in two populations: a mainland population in far eastern Eurasia
and an island population in Hokkaido, Japan. Red-crowned cranes in Japan are resident birds mainly
in the eastern part of Hokkaido. As omnivores, they feed on plants, grains, insects, and fish. Most
cranes spend the winter around feeding stations in southeastern Hokkaido, where people provide
corn. Since most of the cranes in Hokkaido now live near areas inhabited by humans, cases of crop
damage caused by cranes have recently been reported. This study showed that the cranes feed on
various crops of human origin, mostly outside farmlands.

Abstract: Total DNA extracts from the intestinal contents of 60 flying red-crowned cranes (juveniles,
subadults and adults) found dead in 2006-2021, and the feces of 25 chicks collected in June and
July of 2016-2018, were used for PCR reactions with primers specific for 16 crops, followed by high-
throughput sequencing. The most predominant crop detected was corn in adult and subadult cranes
(61.7%). Other grains (barley, wheat, soybean) (5.0-8.3%) and vegetables (tomatoes, Chinese cabbage,
etc.) (1.7-6.7%) were also detected in flying cranes. Surprisingly, some of the detected crops were
not grown in the Kushiro and Nemuro regions. There was no significant difference in crop intake
status in winter and that in other seasons for most of the crops. Corn (28.0%), soybeans (8.0%), wheat
and beet (4.0%) were detected in crane chicks in summer, though the detection rates were generally
lower than those in flying cranes. Alfalfa, which is not grown in eastern Hokkaido but is used in some
cattle feed, was detected in some cranes. Rice, buckwheat, adzuki beans, common beans, potatoes
and carrots were not detected at any life stage, indicating the preferences of red-crowned cranes.
The results suggest that red-crowned cranes in Hokkaido are dependent on dairy farmers for their
feed supply.

Keywords: amplicon sequencing; crop consumption; Grus japonensis; Japan; scatological samples
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Detecting antegrade urine flow using
detective flow imaging in a cat with
chronic kidney disease

Detective flow imaging represents an innovative advancement
in ultrasound Doppler technology, enabling the visualisation
of low-velocity flow without contrast. A 14-year-old neutered

FIG 1. Ultrasonography was used to detect the small size, mild irregular
shape and poor renal architecture of the left kidney (A). Detective flow
imaging revealed the ureteral jet phenomenon from the ureterovesicular
Junction of the left ureter (B: white arrow) as well as that of the right
ureter (C: white arrow)

HiBE doi: 10.1111/jsap.13684

cat was referred for a screening examination for chronic kid-
ney disease (CKD), which had been diagnosed over 2 months
prior. Blood tests revealed elevated levels of blood urea nitro-
gen (19.64 mmol/L; reference interval, 6.28 to 11.71 mmol/L)
and creatinine (398.7 pmol/L; reference interval, 79.6 to 185.6
pmol/L), as well as hypokalacmia (3.1 mmol/L; reference inter-
val, 3.4 to 4.6 mmol/L). Packed cell volume was within normal
limits. Urine analysis indicated a decreased urine specific grav-
ity of 1.009, but no other significant abnormalities were noted.
The cat was diagnosed with IRIS CKD stage 3. Radiography
showed that the left kidney was small, measuring approximately
1.2 times the length of the second lumber vertebra, but the
right kidney was normal limits (2.4 times the length of the left
kidney). Abdominal ultrasonographic examination (ARIETTA
850; FUJIFILM Medical Co., Ltd., Tokyo, Japan) revealed a
small left kidney length measuring 2.1cm with a mild irregu-
lar shape (Fig 1A) and a normal-sized right kidney measuring
4.2cm. Both kidneys exhibited poor renal architecture. The
ultrasound findings were consistent with clinically diagnosed
chronic degenerative nephropathy. Detective flow imaging was
performed at the level of the ureterovesicular junctions to evalu-
ate the urine production in the small left kidney using an 18
to 5-MHz liner probe (L64; FUJIFILM Medical). The ureteral
jet phenomenon was observed as antegrade urine flow from the
ureterovesicular junction of the left ureter (Fig 1B) as well as
that of the right ureter (Fig 1C). This phenomenon occutred at
intervals of once every 10 to 30s. While not a measure of renal
function, detective flow imaging may be used for detection of
ureteral jets to confirm urine production and ureteral patency in
kidneys with ultrasound findings indicative of chronic degenera-
tive nephropathy.
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Abstract

Background: Two-dimensional shear wave elastography (2D-SWE) provides informa-
tion on hepatic elastic modulus as shear wave velocity (SWV).
Hypothesis/Objectives: To assess SWV using 2D-SWE in dogs with induced volume
overload, investigate the relationship between this information and right atrial pres-
sure (RAP) measured by invasive right heart catheterization, and also evaluate the dif-
ference in SWV before and after diuretic administration.

Animals: Six healthy beagles.

Methods: Prospective experimental study. Right heart catheterization and 2D-SWE
were performed in 6 anesthetized beagles at baseline and after the induction of vol-
ume overload. Volume overload was induced by 1V hydroxyethyl starch 70/0.5 infu-
sion (100 mL/kg/h). Furosemide (4-6 mg/kg, V) was administered, and the SWVs
were measured.

Results: Shear wave velocity showed a significant gradual increase during acute vol-
ume overload compared to baseline. SWV was significantly positively correlated with
RAP (P < .0001, p = 0.9729). The area under the curve of SWV to predict RAP at
>10, >15, and >20 mm Hg was 0.9896 (95% confidence interval [95% ClI],
0.9690-1.000), 0.9907 (95% Cl, 0.9701-1.000), and 0.9722 (95% Cl, 0.9280-1.000),
respectively. The SWV after diuretic use decreased significantly.

Conclusions and Clinical Importance: Two-dimensional shear wave elastography
might be useful for noninvasive and reliable estimation of RAP in dogs with acute
volume overload and has potential as a quantitative biomarker for evaluating thera-

peutic response in dogs with right sided congestive heart failure.

KEYWORDS
2D-SWE, canineg, right atrial pressure, SWV

Abbreviations: 2D-SWE, 2-dimensional shear wave elastography; AUC, area under the curve; Cl, confidence interval; IVC, interior vena cava; RAP, right atrial pressure; R-CHF, right-sided
congestive heart failure; ROC, receiver-operating characteristic; ROI, region of interest; SWV, shear wave velocity; TE, transient elastography.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 The Authors. Journal of Veterinary Internal Medicine published by Wiley Periodicals LLC on behalf of American College of Veterinary Internal Medicine.
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Simple Summary: Internal laying and egg-bound syndromes are avian reproductive disorders that
reduce egg productivity in laying hens. To date, the understanding of the importance of peristalsis
abnormality in the smooth muscle of oviducts has been focused on the pathogeneses of internal
laying and egg-bound syndrome, and the histopathology of the oviductal epithelium has not been
explored. In this study, we histologically examined the oviductal ciliated epithelium of aged laying
hens. We observe that the epithelial region lacking cilia is larger in the oviducts of hens with internal
laying and egg-bound syndrome than in those of healthy hens. In addition, the lamina propria of
the oviducts of hens with internal laying and egg-bound syndrome is affected by the infiltration of
CD3-positive T-cells. The histological alternation of the ciliated epithelial cells in the oviducts owing
to the oviductal inflammation is suggested as the underlying cause of the pathogeneses of internal
laying and egg-bound syndrome.

Abstract: In the egg industry, common reproductive disorders, such as internal laying and egg-bound
syndrome, not only reduce egg productivity but also cause deaths in severe cases. In this study, we
focused on the oviduct histology of the pathogenesis of internal laying and egg-bound syndrome.
We divided the aged laying hens into four groups according to the observation of the abdominal
cavity and oviductal lumen: healthy, internal laying, egg-bound, and intercurrent. The percentages
of healthy, internal laying, egg-bound, and intercurrent groups were 55%, 17.5%, 15%, and 12.5%,
respectively. In all parts of the oviduct (i.e., infundibulum, magnum, isthmus, and uterus), the
oviductal epithelium was composed of ciliated epithelial cells and secretory cells. The epithelial
region lacking cilia was larger in the entire oviduct of the internal laying, and intercurrent groups than
in the healthy group. In the internal laying, egg-bound, and intercurrent groups, significant T-cell
infiltration was observed in the lamina propria of the entire oviduct. The morphological alteration of
ciliated epithelial cells in the oviducts caused by inflammation may be the underlying cause of the
pathogenesis of internal laying and egg-bound syndrome.

Keywords: cilia; chicken; egg-bound syndrome; histology; internal laying; oviduct; reproductive
disorder

1. Introduction

Selective breeding of laying hens has achieved an approximately two-fold higher egg
productivity over the decades [1,2]; however, this has led to the emergence of reproductive
disorders. Caged layer fatigue owing to the excess demand for calcium for frequent egg
laying includes not only osteopenia but also oviductal inertia because muscle contraction
requires calcium [#]. Laying hens spontaneously increase the risk of ovarian cancer with
aging, along with decreased egg productivity [4,]. In addition to genetic factors, rearing
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Abstract

ABSTRACT

Background: Gum elastic bougie (GEB) is an airway management device for patients who are difficult to intubate
and its use has been reported in human medicine. However, to our knowledge, no reports in veterinary medicine have
described oxygenation using GEB. We describe a case in which GEB was used to maintain oxygenation in a cat with
severe upper airway stenosis.

Case Description: A 10-year-old neutered male domestic shorthair cat was diagnosed with a laryngeal tumor with
severe upper airway stenosis. During anesthesia induction, the normal laryngeal structure could not be confirmed;
orotracheal intubation was difficult, resulting in a “cannot intubate, cannot oxygenate” status. The GEB was inserted,
making it possible to oxygenate the cat until a permanent tracheostoma could be created, but hypoventilation was
noted.

Conclusion: Although GEB are not useful for proper ventilation, they can be useful for temporary oxygenation in
veterinary medicine when airway management is difficult.

Keywords: Cat, Gum elastic bougie, Oxygenation, Tumor, Upper airway stenosis.
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Abstract

ABSTRACT

Background: Gum clastic bougie (GEB) is an airway management device for patients who are difficult to intubate
and its usc has been reported in human medicine. However, to our knowledge, no reports in veterinary medicine have
described oxygenation using GEB. We describe a case in which GEB was used to maintain oxygenation in a cat with
severe upper airway stenosis.

Case Description: A 10-year-old neutered male domestic shorthair cat was diagnosed with a laryngeal tumor with
severe upper airway stenosis. During anesthesia induction, the normal laryngeal structure could not be confirmed;
orotracheal intubation was difficult, resulting in a “cannot intubate, cannot oxygenate” status. The GEB was inserted,
making it possible to oxygenate the cat until a permanent tracheostoma could be created, but hypoventilation was
noted.

Conclusion: Although GEB are not useful for proper ventilation, they can be useful for temporary oxygenation in
veterinary medicine when airway management is difficult.

Keywords: Cat, Gum elastic bougie, Oxygenation, Tumor, Upper airway stenosis.
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Abstract: Bats are of significant interest as reservoirs for various zoonotic viruses with high diversity.
During the past two decades, many herpesviruses have been identified in various bats worldwide by
genetic approaches, whereas there have been few reports on the isolation of infectious herpesviruses.

Herein, we report the prevalence of herpesvirus infection of bats captured in Zambia and genetic

characterization of novel gammaherpesviruses isolated from striped leaf-nosed bats (Macronycteris
vittatus). By our PCR screening, herpesvirus DNA polymerase (DPOL) genes were detected in 29.2%
(7/24) of Egyptian fruit bats (Rousettus aegyptiacus), 78.1% (82/105) of Macronycteris vittatus, and one
Sundevall’s roundleaf bat (Hipposideros caffer) in Zambia. Phylogenetic analyses of the detected partial
DPOL genes revealed that the Zambian bat herpesviruses were divided into seven betaherpesvirus

groups and five gammaherpesvirus groups. Two infectious strains of a novel gammaherpesvirus,
tentatively named Macronycteris gammaherpesvirus 1 (MaGHV1), were successfully isolated from
Macronycteris vittatus bats, and their complete genomes were sequenced. The genome of MaGHV1

encoded 79 open reading frames, and phylogenic analyses of the DNA polymerase and glycoprotein

B demonstrated that MaGHV1 formed an independent lineage sharing a common origin with other

bat-derived gammaherpesviruses. Our findings provide new information regarding the genetic
diversity of herpesviruses maintained in African bats.

Keywords: herpesvirus; bat; surveillance; complete genome; Zambia
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Simple Summary: Although there are several housing systems (e.g., cage and litter) for egg layers,
there is still no consensus about housing system effects on egg quality traits. Therefore, the purpose of
this study is to determine housing effects on egg quality traits, including free amino acids of albumen
and yolk. We observed significant housing effects in body weight gain, eggshell weight, yolk weight,
eggshell thickness, eggshell lightness, and several albumen amino acids. Staying 7 weeks in a litter
condition seemed to be enough to cause a significantly lighter eggshell color regardless of the egg
production stages. These results will be important knowledge in the future layer industry.

Abstract: Many countries have gradually shifted to animal welfare-friendly housing systems for egg
layers. However, there is still no consensus among researchers on whether the housing system affects
egg quality traits. Therefore, this study aimed to determine the effects of housing systems on egg
traits and free amino acid contents of albumen and yolk using two types of housing systems, the
conventional cage (cage) system and a floor rearing (litter) system. Tosa-jidori (n = 20) hens were
divided into two groups. Experiments during the 7 weeks were performed twice by switching the
housing systems (first and second stages). One-way analysis of variance was used to evaluate the
effects of housing systems on body weight gain, egg traits, albumen and yolk amino acid contents,
and fecal corticosterone. We observed significant housing effects in body weight gain, eggshell
weight, yolk weight, eggshell thickness, eggshell lightness, and several albumen amino acids (A_GIn,
A_His, A_Met, A_Cys, A_Lys, A_Asp, A_Glu, A_Ser, A_Thr, A_Ala, A_Pro, and A_Phe). Notably,
a robust effect was seen in eggshell lightness, even after switching housing systems. These results
suggest that eggshell lightness and several egg traits, including albumen amino acid contents, can be
changed by using the different housing systems.

Keywords: chicken; egg; free amino acid; housing system; stress

1. Introduction

Eggs can be purchased at low prices, although they are called “complete foods” [1].
Eggs are rich in protein, essential amino acids, and vitamins, except for vitamin C [2]. Free
amino acid, one of the ingredients of hens’ eggs, is known to be related to the food taste
and functionality after intake. For example, some free amino acids have been shown to
have high antioxidant potential [3]. The production of designer eggs has been studied since
1934 [4]. Designer eggs are defined as eggs designed in advance to incorporate the nutrients

Animals 2023, 13, 1837. https:/ /doi.org/10.3390/ani13111837
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Chapter 8
Dust and Microorganisms: Their
Interactions and Health Effects

Jun Noda, Kozo Morimoto, Satoshi Mitarai, and Teruyva Maki

Abstract Desert regions emit a large amount of mineral particles to cause dust
events frequently, and emitted dust from those events may circulate around the
world. These desert-dust events transport inorganic and organic particulate matter
for long distances and may cause health impacts. Additionally, the depositions of
the particulates to marine environments supply essential nutrients to induce the
growth of marine phytoplankton and bacteria. Recently, the dust events are reported
to contain higher amounts of biological particles than expected. Some investiga-
tions focus on the amount of biclogical particles and the dust events or high concen-
tration of dust environment, which may have strong associations with health-related
etfects. Also, the various types of dust may act as airborne fomites attributing to the
dispersion of microorganisms in more stable conditions with prolonged viability of
microorganisms to cause greater health effects such as allergy, asthma, respiratory
infection, and more. The field observations collecting bacterial strains from several
dust-source regions in the desert are described. Furthermore, the laboratory attempts
to use a simulation chamber system to understand the attributing factor of various
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ARTICLE INFO ABSTRACT

Editor: Hai Guo Potential airborne human pathogens (PAHPs) may be a relevant component of the air microbiome in built en-
vironments. Despite that PAHPs can cause infections, particularly in immunosuppressed patients at medical
centers, they are scarcely considered in standards of indoor air quality (IAQ) worldwide. Here, we reviewed the
current information on microbial aerosols (bacteria, fungal and viruses) and PAHPs in different types of built
environments {e.g., medical center, industrial and non-industrial), including the main factors involved in their
dispersion, the methodologies used in their study and their associated biological risks. Our analysis identified the
human occupancy and ventilation systems as the primary sources of dispersal of microbial aerosols indoors. We
also observed temperature and relative humidity as relevant physicochemical factors regulating the dispersion
and viability of some PAHPs. Our analysis revealed that some PAHPs can survive and coexist in different en-
vironments while other PAHPs are limited or specific for an environment. In relation to the methodologies
(conventional or molecular) the nature of PAHPs and sampling type are pivotal. In this context, indoors air-borne
viruses are the less studies because their small size, environmental lability, and absence of efficient sampling
techniques and universal molecular markers for their study. Finally, it is noteworthy that PAHPs are not
commonly considered and included in IAQ standards worldwide, and when they are included, the total abun-
dance is the single parameter considered and biological risks is excluded. Therefore, we propose a revision,
design and establishment of public health policies, regulations and IAQ standards, considering the interactions of
diverse factors, such as nature of PAHPs, human occupancy and type of built environments where they develop.

Keywords:

Potential airborne human pathogens
Air microbiome

Bioaerosol

Built environments

Indoor air quality

1. Introduction

), indoor pollution is typically 2 to 5 times higher
than outdoor pollution levels, and measurements can exceed 100 times

Air pollution greatly impacts human health, and it is one of the main
threats to the environmental health of our planet / 7). >99%
of the world population breathes polluted air that exceeds the limits
recommended by the World Health Organization (WHO;
/), and it is responsible for approximately 3.4 million prema-
ture deaths annually in built environments ). According to
the United States Environmental Protectlon Agency (US-EPA;

the levels of pollutants compared to the outside in some cases
i»). However, biological
pollutants, such as microbial toxins and human pathogens, have not
been sufficiently considered and incorporated into indoor air quality
(TIAQ) worldwide.

The microbiome in the air is a key element in IAQ, and it replesents
approximately 34 % of the contamination present in the air (# :
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Abstract  The mass concentration of Asian dust in the atmosphere is an essential parameter of the atmospheric envi-
ronment in East Asia. In April 2016, we conducted stmultaneous observations using an optical particle counter (OPC)
installed on a tethered balloon and a ceilometer in the Gobi Desert. We estimated the mass-extinction conversion factor
MECF (gm’?) from the relationship between the dust extinction coefficient and dust mass concentration obtained by
simultaneous observations. The MECF at Dalanzadgad in the Gobi Desert is 2.16 gm™ at 910 nm and 1.91 gm ™ a1 532
nm. A previous study on Asian dust showed that the values of the MECF were 1,78 gm 7 in Beijing, 1.40 gm * in Seoul,
1.18 gm™ in Tsukuba (Japan), and 1.04 gm™ at averaged AD-Net lidar stations in Japan. The MECY values decreased
from the Asian dust source o the lee-side areas. This result suggests that the MECFE depends on the size distribution of
the dust.

Citation: Kai, K., K. Kawai, K. Ohara, Y. Minamoto, Y. Jin, T. Maki, J. Noda, T. Shiina, and E. Davaanyam, 2023
Mass-extinction conversion factor (MECFE) over the Gobi Desert by a tethered-balloon-based OPC and a ceilometer.
SOLA. 9. 269273, doi: 10.2151/s01a.2023-035,

1. Introduction

Mineral dust significantly impacts the radiation budget of the Earth’s atmosphere (Knippertz and Stuut 2014; Kok
et al. 2023). Asian dust plumes advance over large areas in Asia (Twasaka et al. 1983; Kai et al. 1988; Husar et al.
2001: Yumimoto et al. 2009, Minamoto et al. 2018). Asian dust loads are high during dust outbreaks, particularly in the
spring. The mass concentration of Asian dust in the atmosphere is an essential parameter of the atmospheric environ-
ment in Hast Asia {Sugimoto et al. 2003, 2011; Shimizu
et al. 2011; Ansmann et al. 2012, 2019).

Estimating the dust mass in the atmosphere using
tidar is possible if the mass-extinction conversion factor
MECF (gm™) is known. The vatues of MECF at various
places worldwide were studied; Ansmann et al, (2012) re-
ported a MECF value of 1.93 gm™ for the Saharan dust,
Gasteiger et al. (2011) reported 1.45 gm ™~ for volcanic
ash, and Sugimoto et al. (2011) reported MECF values of
the Asian dust 1.78 gm ™~ at Beijing, 1.40 gm™ at Seoul,
1.18 gm 7 at Tsukuba, and 1.04 gm ~ at AD-net sites in
Japan. The dust blown up from the source regions s
transported to wide lee-side arcas by prevailing winds,
keeping its own property. Thus, the MECF in the dust
source is important; however, these previous studies
were restricted (o lee-side areas,

g . . R A . - o

The present study aimed 1o estimate the MECF in a § i : 1
dust source from simultancous optical particle counter Fig. 1. Map of the research area: Mongolia and Gobi Desert.
{OPC) and ceilometer observations. Figure 1 is a map UB: Ulaanbaatar, DZ: Dalanzadgad, $S: Shainsand. The col-
of the research area: Mongolia and the Gobi Desert. or scale indicates Terra/MODIS NDVI (April 2016).
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Abstract Temuco city is categorized as one of the
most air-polluted cities in Latin America; conse-
quently, an air quality monitoring (AQM) program
based on low-volume air samplers has been estab-
lished by the Chilean government. However, AQM
program does not consider any microbiological
parameters to be analyzed. In this context, we firstly
investigated the bacterial communities contained
in particulate matter fractions (PM;; and PM,;)
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collected by AQM program in Temuco city. Secondly,
we compared the bacterial communities collected
by AQM program with those collected by an envi-
ronmental monitoring (EM) sampling using a high-
volume air sampler. The potential relation between
bacterial abundances and some environmental param-
eters was also addressed. In AQM samples, signifi-
cant differences of bacterial abundances between PM
fractions were not revealed by gPCR, although DNA
metabarcoding analysis showed significant differ-
ences in bacterial diversities between PM fractions.
When both EM and AQM sampling methods were
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Decreased Immunoreactivity of Hepatitis E Virus Antigen Following
Treatment with Sakhalin Spruce (Picea glehnii) Essential Oil
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The hepatitis £ virus (HEV) causes a commen infectious disease that infects pigs, wild boars, deer, and
humans. In most cases, humans are infected by eating raw meat, Some essential ofls have been reported to
exhibit antiviral activities. In this study, in order to investigate the anti-HEV properties of essential oils, the
immunoreactivities of HEV antigen proteins against the relevant antibodies were analvzed after the HEV antigens
underwent treatment with varlous essential oifs. The sssential oils exdracted from the tea tree, which was
previously reported to exhibit antiviral activity, lavender, and lemon had strongly reduced activity. We found that
treatment with the essential oil prepared from Sakbalin spruce was assodated with the strongest reduction in
immunoreactivity of HEV antigen proteinds) among the tested substances. The main volatile constituents of
Sakhalin spruce essential off were found to be bormyl scetate (32.30%), a-pinens (1666%), camphene (11.14%),
camphor (5.52%), B-phellandrene (9.00%), borneol 477 %), and limonene (457 %) The anti-HEY properties of
the various components of the essential oils were examined: treatment with bomyl acetate, the main component
of Sakhalin spruce ofl w-pineng, the main component of tea tree oil, and limonene, the main component of
lemon oil, resulied In a strong reduction in HEV antigen immunoreactivity, These results indicate that sach main
component of the sssential oils plays an important role in the reduction of the immunorsactivity of HEV antigen
protein{sh they also suggest that Sakhalin spruce essential oif exhibits anti-HEV activity. In a formulation with the
potential to eliminate the infectivity of HEV in foodbome infections, this sssential oil can be applied as an
inactivating agent for meat processing and cooking utensils, such as knives and chopping boards,

Keywords: hepatitis E virus, sakhalin spruce, essential oil, boryl acetate, enzyme immuncassay.
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