


 

2025 年（1 月〜12 月）の獣医学研究科英文業績の発刊にあたって 

 

酪農学園大学大学院 獣医学研究科 

研究科長 山下 和人 

 

獣医学研究科では、2002 年より、獣医学群教員が 1 年間に公表した英語論文を冊子体にまと

め、各教員の自己点検や研究の質保証、ならびに関係各位に獣医学群教員の研究状況を紹介

する目的で業績集を刊行しています。 

2025 年の筆頭著者（FA）および責任著者（CA）の論文合計は 81 報であり、2021 年の 83 報に

続く英文業績数でした(2024 年 55 報、2023 年 51 報、2022 年 68 報、2021 年 83 報、2020 年 72

報、2019 年 54 報、2018 年 54 報、2017 年 48 報、2016 年 45 報、2015 年 44 報、2014 年 51 報)。

本学獣医学群では、昨年までの 6 年間に獣医学教育の質の保証と国際化に取り組み、スキルス

ラボを整備して 3Rs（Replacement、Reduction、Refinement）に対応し、カリキュラムに Hands On 実

習とクリニカルローテーションを導入して 2024 年 12 月にヨーロッパ獣医学教育機関協会（EAEVE: 

European Association of Establishments for Veterinary Education）による国際認証を取得しました。

前研究科長が憂慮されていたように、「EAEVE 対応の教育負担増」によって個々の教員は研究活

動エフォートを抑制せざるを得ない状況に直面し、英文業績の公表は影響を受けました。しかし、

2026 年度にカリキュラムは完成年度を迎え、獣医学群の教員組織は 107 名体制（専任教員 81 名、

嘱託教員 26 名）に整備され、教員組織の整備による「EAEVE 対応の教育負担増」の分散と教員

個々の馴化で、研究活動を抑制せざるを得ない状況から切り抜けつつあります。 

一方、本年度の本学全体の科学研究費助成事業（科研費）の採択件数は40件に減少し（2024

年度 52件、2023 年度 56件、2022 年度 48件、2021 年度 37件、2020 年度 31件）、その配分額

も 6,650 万円に減少して（2024 年度 7,732 万円、2023 年度 8,164 万円）、私立大学では 596 大

学中 134 位でした（2024 年度 112 位、2023 年度 100 位、2022 年度 119 位、2021 年度 129 位、

2020 年度 133 位、「教育学術新聞」より）。農食環境学群では、入学志望者・入学者の減少に対

応すべく、教員組織のスリム化と学類再編を含む教育改革が進められており、このことが本学全体

の科研費採択件数に影響しているのかもしれません。教員個々の研究活動の高まりを持続的に

確保するためにも、酪農学研究科と獣医学研究科の両研究科を跨ぐリサーチセンターの設置など

の研究活動の活性化を図る方策が必要と考えています。 

最後に、関係各位には本業績集をご高覧頂き、教員個々の研究内容などから共同研究、さら

には広範な研究体制の構築等へとご高配を頂けることを願っております。今後とも、獣医学研究

科の教育・研究活動がさらに発展するよう、ご指導ご鞭撻をよろしくお願い申し上げます。 

  



 

For the publication of the English publications of the Graduate School of  
Veterinary Medicine for 2024 (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 2025 was 81 reports, in the past, 55 reports in 2024, 56 reports in 2023, 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, and 51 reports in 2014. Over the past six years, 
our School of Veterinary Medicine has been working to ensure the quality of veterinary education 
and internationalize it. We have established a skills lab to address the 3Rs (Replacement, Reduction, 
Refinement), introduced hands-on training and clinical rotations into the curriculum, and received 
international accreditation from the European Association of Establishments for Veterinary 
Education (EAEVE) in December 2024. As the previous Dean had feared, the "increased teaching 
burden in response to EAEVE" forced individual faculty members to curtail their research efforts, 
which affected the publication of English-language academic achievements. However, the curriculum 
will reach completion in 2026, and the faculty organization in the School of Veterinary Medicine will 
be reorganized to 107 members (81 full-time faculty and 26 contract faculty). The reorganization of 
the faculty organization has helped to distribute the "increased teaching burden in response to 
EAEVE" and allow individual faculty members to become accustomed to it, allowing us to overcome 
the situation in which we were forced to curtail our research activities. 

On the other hand, the number of Grants-in-Aid for Scientific Research (KAKENHI) selected for 
the Rakuno Gakuen University this year has decreased to 40 (52 in 2024, 56 in 2023, 48 in 2022, 37 
in 2021, and 31 in 2020), and the amount allocated has also decreased to 66.5 million yen (77.32 
million yen in 2024, and 81.64 million yen in 2023), ranking 134th out of 596 private universities 
(112th in 2024, 100th in 2023, 119th in 2022, 129th in 2021, and 133rd in 2020, according to the 
Education and Academic Newspaper). In response to a decline in applicants and enrollees, the School 
of Agriculture, Food and Environmental Sciences is undergoing educational reforms, including 
streamlining its faculty organization and restructuring its departments, which may be affecting the 
number of KAKENHI awarded to the university as a whole. In order to ensure a sustained increase 
in the research activities of individual faculty members, we believe that measures to revitalize 
research activities, such as the establishment of a research center that spans both the Graduate Schools 
of Dairy Science and Veterinary Medicine, are necessary. 

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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Contents （January –December 2025） 
＊：大学院担当教員（Supervisor） 

 
■■ 獣獣医医学学類類 Department o Veterinary Medicine  

秋庭 正人＊    教授（Prof. Masato Akiba）（Veterinary Bacteriology） ............................... 1 
福本 晋也＊    教授（Prof. Shinya Fukumoto）（Parasitology and Zoology） ....................... 4 
萩原 克郎＊    教授（Prof. Katsuro Hagiwara）（Veterinary Virology） ............................... 7 
樋口 豪紀＊    教授（Prof. Hidetoshi Higuchi）（Animal Health） ...................................... 12 
井坂 光宏＊    教授（Prof. Mitsuhiro Isaka）（Companion Animal Surgery） 
岩野 英知＊    教授（Prof. Hidetomo Iwano）（Veterinary Biochemistry） ........................ 21 
蒔田 浩平＊    教授（Prof. Kohei Makita）（Veterinary Epidemiology） ............................ 32 
松田 一哉＊    教授（Prof. Kazuya Matsuda）（Veterinary Pathology） ............................. 40 
村松 康和      教授（Prof. Yasukazu Muramatsu）（Zoonotic Diseases） .......................... 43 
中田 健         教授（Prof. Ken Nakada）（Theriogenology） ............................................. 45 
大田 寛＊       教授（Prof. Hiroshi Ohta）（Companion Animal Internal Medicine） ........ 49 
及川 伸＊       教授（Prof. Shin Oikawa）（Veterinary Herd Health） ................................ 54 
翁長 武紀＊    教授（Prof. Takenori Onaga）（Veterinary Physiology） 
鈴木 一由＊    教授（Prof. Kazuyuki Suzuki）（Veterinary Clinicopathology） ................. 64 
田島 誉士＊    教授（Prof. Motoshi Tajima）（Farm Animal Internal Medicine） 
寺岡 宏樹＊    教授（Prof. Hiroki Teraoka）（Veterinary Pharmacology） ......................... 73 
鳥巣 至道＊    教授（Prof. Shidow Torisu）（Companion Animal Surgery） ...................... 75 
臼井 優＊       教授（Prof. Masaru Usui）（Food Microbiology and Food Safety） ............ 83 
渡邉 敬文＊    教授（Prof. Takafumi Watanabe）（Veterinary Anatomy） ......................... 92 
山下 和人＊    教授（Prof. Kazuto Yamashita）（Veterinary Anesthesiology） .................. 99 
大道寺 智＊   准教授（Assoc. Prof. Tomo Daidoji）（Veterinary Virology） ................... 104 
福森 理加＊   准教授（Assoc. Prof. Rika Fukumori）（Veterinary Herd Health） ............ 106 
権平 智＊      准教授（Assoc. Prof. Satoshi Gondaira）（Animal Health） ....................... 116 
華園 究＊      准教授（Assoc. Prof. Kiwamu Hanazono）（Veterinary Diagnostic Imaging）125 
平田 晴之＊   准教授（Assoc. Prof. Haruyuki Hirata）（Veterinary Clinicopathology） .. 127 
伊丹 貴晴＊   准教授（Assoc. Prof. Takaharu Itami）（Veterinary Anesthesiology） ....... 133 
三浦亮太朗＊   准教授（Assoc. Prof. Ryotaro Miura）（Farm Animal Internal Medicine）140 
中村 達朗＊   准教授（Assoc. Prof.Tatsuro Nakamura）（Veterinary Pharmacology） .... 151 
岡本 実＊       准教授（Assoc. Prof. Minoru Okamoto）（Veterinary Clinicopathology） 156 
嶋田 圭祐＊  准教授（Assoc. Prof. Keisuke Shimada）（Laboratory of Disease Models）161 
都築 直＊      准教授（Assoc. Prof. Nao Tsuzuki）（Veterinary Clinicopathology） ........ 170 

－ⅰ－



 

内田 玲麻＊   准教授（Assoc. Prof. Leo Uchida）（Zoonotic Diseases） .......................... 173 
山﨑 裕毅＊   准教授（Assoc. Prof. Hiroki Yamazaki）（Companion Animal Internal Medicine） 
安井 由美子  准教授（Assoc. Prof. Yumiko Yasui）（Veterinary Physiology） 
浅倉 真吾     講師（Lecturer Shingo Asakura）（Veterinary Epidemiology） .................. 175 
出口 辰弥.   講師（Lecturer Tatsuya Deguchi ）（Companion Animal Internal Medicine）177 
藤木 純平＊   講師（Lecturer Jumpei Fujiki）（Veterinary Biochemistry） ....................... 185 
福田 昭＊      講師（Lecturer Akira Fukuda）（Food Microbiology and Food Safety） .... 196 
福田 茂夫     講師（Lecturer Shigeo Fukuda）（Farm Animal Pathophysiology） 
濱本 裕仁＊   講師（Lecturer Yuji Hamamoto）（Companion Animal Surgery） ............. 203 
石﨑 隆弘＊   講師（Lecturer Takahiro Ishizaki）（Parasitology and Zoology） ............... 205 
三好 健二郎  講師（Lecturer Kenjiro Miyoshi）（Veterinary Diagnostic Imaging） ........ 209 
守屋 大樹＊   講師（Lecturer Taiki Moriya）（Veterinary Physiology） 
村上 高志.   講師（Lecturer Takashi Murakami）（Farm Animal Surgery） ................... 212 
南 垠列        講師（Lecturer Eunryel Nam）（Companion Animal Surgery） ................. 215 
佐野 悠人     講師（Lecturer Yuto Sano）（Veterinary Pathology） ................................. 217 
佐藤 綾乃＊   講師（Lecturer Ayano Sato）（Farm Animal Surgery） .............................. 219 
髙橋 直紀＊   講師（Lecturer Naoki Takahashi）（Veterinary Anatomy） ........................ 222 
田村 昌大＊   講師（Lecturer Masahiro Tamura）（Companion Animal Internal Medicine）226 
𠮷𠮷𠮷𠮷 𠮷𠮷     講師（Lecturer Nobuki Yoshizawa）（Veterinary Bacteriology） 
藤本 政毅.   助教（Assist. Prof. Masaki Fujimoto）（Disease Models） ......................... 230 
藤田 麻由  助教（Assist. Prof. Mayu Fujita）（Companion Animal Internal Medicine）233 
五田 嘉倫    助教（Assist. Prof. Yoshimichi Goda）（Veterinary Diagnostic Imaging） 235 
小林 良祐＊   助教（Assist. Prof. Ryosuke Kobayashi）（Veterinary Anatomy） ............. 242 
小千田 圭吾. 助教（Assist. Prof. Keigo Kosenda）（Farm Animal Pathophysiology） .... 251 
酒井 俊和.   助教（Assist. Prof. Toshikazu Sakai）（Companion Animal Surgery） ...... 253 
杉浦 智親.   助教（Assist. Prof. Tomochika Sugiura）（Theriogenology） ..................... 256 
山本 集士.   助教（Assist. Prof. Shushi Yamamoto）（Companion Animal Surgery） ... 258 

  

－ⅱ－
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■■ 獣獣医医保保健健看看護護学学類類 Department of Veterinary Science 
林   英明＊  教授 （Prof. Hideaki Hayashi）（Animal Life Science） ............................. 10 
川添 敏弘   教授 （Prof. Toshihiro Kawazoe）（Animal Human Relations） 
郡山 尚紀＊  教授 （Prof. Takanori Kooriyama）（Animal Human Relations） .............. 30 
能田 淳＊    教授 （Prof. Jun Noda）（Animal Human Relations） 
髙橋 優子＊  教授 （Prof. Yuko Takahashi）（Animal Human Relations） ..................... 70 
宮庄 拓＊.       准教授 （Assoc. Prof. Taku Miyasho）（Animal Life Science） ............... 147 
椿下 早絵   准教授 （Assoc. Prof. Sae Tsubakishita）（Animal Clinical Science） 
八百坂 紀子  講師 （Lecturer Noriko Yaosaka）（Animal Life Science） 
村上 義樹.    助教 （Assist. Prof. Yoshiki Murakami）（Animal Clinical Science） 

  

－ⅲ－



    獣獣医医細細菌菌学学（（Veterinary Bacteriology））  

 

           Masato Akiba 
           Professor 
  

教教授授  秋秋庭庭  正正人人  
  

  

            Ⅰ．筆頭または責任著者 ＜First or Corresponding Author＞ 
1) Draft genome sequence of Prototheca bovis strain P18 isolated from cattle 

in Japan. 
  Akiba M, Sekizuka T, Yasutomi I, Fujii Y, Uchida I. 

          Microbiol Resour Announc. 14:e0054425. 2025. doi:10.1128/mra.00544-
25. 

       

Ⅱ．その他 ＜Others＞ 
1) Association between farm-level antimicrobial usage and antimicrobial 

resistance in Japan. 
  Tamamura-Andoh Y, Kobayashi S, Yamane I, Watanabe M, Guruge KS, 

Uegaki R, Arai N, Watanabe-Yanai A, Iwata T, Katsuda K, Akiba M, 
Kusumoto M. 

  J Vet Med Sci. 87:1053-1059. 2025. doi: 10.1292/jvms.25-0221. 

－ 1－



 

 

出典 doi: 10.1128/mra.00544-25. 
https://journals.asm.org/doi/10.1128/mra. 

最終責任者 Masato Akiba (Corresponding Author)

－ 2－



 

 

出典 doi: 10.1292/jvms.25-0221. 
   https://www.jstage.jst.go.jp/article/jvms/87/9/87_25-0221/_article 
最終責任者 Masahiro Kusumoto (Corresponding Author) 

－ 3－



    医医動動物物学学（（Medical Zoology）） 
 

           Shinya Fukumoto 
           Professor 
  

教教授授  福福本本  晋晋也也  
  

  

            Ⅰ．筆頭または責任著者 ＜First or Corresponding Author＞ 
該当なし 

 
 
 

      Ⅱ．その他 ＜Others＞ 
1） Possibility of Vertical Transmission of Sarcocystis spp. in Sika Deer in 

Japan. 
Yamazaki A, Yamaguchi Y, Hiroshima T, Urushibara Y, Shirafuji Y, 
Fukumoto S, Kamata Y. 
Foodborne Pathog Dis. 22: 729-736. 2025. doi: 10.1089/fpd.2024.0090. 

2） High pyrethroid resistance is associated with high frequencies of 1014F 
and 1014S kdr mutations in Anopheles arabiensis (Diptera: Culicidae) 
from Ouagadougou, Burkina Faso. 
Somda Z, Zanre N, Wangrawa DW, Toe HK, Sombie A, Saiki E, 
Fukumoto S, Sakurai T, Sanon A, McCall PJ, Kanuka H, Weetman D, 
Badolo A. 
J Med Entomol. 62:381-388. 2025. doi: 10.1093/jme/tjae135. 

 
 
 
 
  

－ 4－



 

出典 doi: 10.1089/fpd.2024.0090. 
https://www.liebertpub.com/doi/10.1089/fpd.2024.0090?url_ver=Z39.88-
2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed 

最終責任者 Akiko Yamazaki (Corresponding Author) 
  

Possibility of Vertical Transmission of Sarcocystis spp.
in Sika Deer in Japan

Akiko Yamazaki,1 Yoshitaka Yamaguchi,2 Tatsuya Hiroshima,3 Yui Urushibara,4 Yukiko Shirafuji,4

Shinya Fukumoto,5 and Yoichi Kamata6

Abstract

In recent years, the wild deer population in Japan has grown exponentially, causing severe feeding damage to
the agricultural and forestry industries. Therefore, the game meat industry is being promoted for effective uti-
lization of hunted animals. Wild animals are not hygienically controlled and can serve as reservoirs for patho-
genic microorganisms. However, epidemiological information on wild animals in Japan remains insufficient.
Recently, food poisoning-like cases have occurred because of raw venison infection with Sarcocystis spp. As
the prevalence of Sarcocystis spp. in sika deer is very high in Japan and even fawns are infected, this study
attempted to verify the vertical infection of Sarcocystis spp. in sika deer in Japan. Genetic detection of
Sarcocystis 18S ribosomal RNA in fetal and maternal tissues from early to late gestation in sika deer revealed
Sarcocystis Types 1–5 and Sarcocystis fayeri in the mother and fetus. Types 1, 2, 4, and 5 were detected in
the maternal tissues of Ezo sika deer (Cervus nippon yesoensis) in Hokkaido, whereas Types 1 and 2 and
S. fayeri were detected in fetuses. Types 1–5 were detected in Honshu sika deer (Cervus nippon centralis) in
Mie Prefecture but not in the fetuses. Types 1, 2, and 4 were detected in the udder and milk samples. This
indicates that Sarcocystis Types 1 and 2 and S. fayeri have the ability to pass through the placenta of sika
deer and invade fetal tissues and Types 1, 2, and 4 may be transmitted orally via milk. These findings suggest
that there is transplacental and transmammary transmission of Sarcocystis spp. in sika deer.

Keywords: Sarcocystis, epidemiology, game meat, sika deer, vertical transmission, food poisoning

Introduction

A s a countermeasure against damage to farms and forests
caused by wild animals, the Ministry of Environment

issued the “Protection and control of wild birds and mam-
mals and hunting management law” to promote hunting in
order to control wildlife populations (https://www.env.go
.jp/en/nature/biodiv/wp_pha.html). The Ministry of Health,
Labor and Welfare established “Guidelines on the hygienic
management of wild meat” in November 2014 to promote
the game meat industry for the effective use of hunted animals
(Kojima, 2020). However, owing to a lack of understanding of

game meat hygiene, a number of cases of food poisoning have
been reported in Japan (Kadohira et al., 2019).

Food poisoning-like symptoms due to venison infected
with Sarcocystis spp. were reported from 2011 (Aoki et al.,
2017; Aoki et al., 2013; Inomata et al., 2020). The presence
of Sarcocystis spp. in venison is alarming because the same
genus, Sarcocystis fayeri, has been reported as a new food-
borne pathogen in Japan (Dubey et al., 1977; Kamata et al.,
2014; Saito, 2012).

Sarcocystis is a two-host protozoan that requires interme-
diate and definitive hosts. When sporocysts excreted from
the definitive host are orally ingested by the intermediate

1Department of Veterinary Sciences, University of Miyazaki, Miyazaki, Japan.
2Yamagata Prefecture Shonai Public Health Center, Yamagata, Japan.
3Aeon Animal Medical Center Makuhari-Shintoshin, Chiba, Japan.
4Cooperative Department of Veterinary Medicine, Iwate University, Morioka, Japan.
5National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Japan.
6Department of Food and Nutrition, Senri Kinran Universit, Suita, Japan.
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出典  doi: 10.1093/jme/tjae135. 
https://academic.oup.com/jme/articleabstract/62/2/381/7929946?redirect
edFrom=fulltext&login=false 

最終責任者 Athanase Badolo(Corresponding Author) 
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Abstract 

Mycoplasma pneumonia, caused by Mycoplasma bovis (Mycoplasmopsis bovis; M. bovis), is linked with severe inflamma-
tory reactions in the lungs and can be challenging to treat with antibiotics. Biofilms play a significant role in bacterial 
persistence and contribute to the development of chronic lesions. A recent study has shown that polymicrobial inter-
actions between species are an important factor in biofilm formation, yet the precise mechanism of biofilm formation 
in M. bovis remains unknown. By assuming multiple pathogen infections in the bovine respiratory disease complex 
(BRDC), this study examined the characterisation of the polymicrobial relationship between M. bovis and Trueperella 
pyogenes (T. pyogenes) during biofilm formation. Autopsies were performed on four Holstein calves (two chronic 
Mycoplasma pneumonia calves and two control calves). Bacterium-like aggregation structures (> 10 μm), which were 
assumed to be biofilms of M. bovis in vivo, were observed adhering to the cilia in calves with Mycoplasma pneu-
monia. M. bovis released an extracellular matrix to connect with neighbouring bacteria and form a mature biofilm 
on the plate. Biofilm formation in the co-culture of M. bovis and T. pyogenes (strain T1: 1 ×  105 and 1 ×  106 CFU/well) 
significantly increased (p < 0.05 and p < 0.01; 64.1% and 64.8% increase) compared to that in a single culture of these 
bacteria. Furthermore, some large aggregates (> 40 μm), composed of M. bovis and T. pyogenes, were observed. The 
morphological characteristics of this biofilm were similar to those observed in vivo compared to a single culture. In 
conclusion, the polymicrobial interaction between M. bovis and T. pyogenes induces biofilm formation, which is associ-
ated with increased resistance to antimicrobial agents, and this exacerbates the progression of chronic Mycoplasma 
pneumonia.

Keywords Antibiotics, antimicrobial agents, bovine respiratory disease, extracellular matrix, trachea
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ABSTRACT

Importance: Mycoplasma bovis is the major pathogen of bovine mycoplasmosis, such as mastitis, 
pneumonia, otitis media, and arthritis. Understanding the pathophysiology of mycoplasmal 
infections from the pathogen-side is as important as elucidating the host-side e�ects; however, 
few studies have focused on the variations in the expression of M. bovis genes.
Objective: In this study, we performed RNA sequencing of M. bovis infecting bovine 
mammary epithelial cells (bMECs) and mononuclear cells (MNCs) to elucidate pathogen-side 
factors involved in the pathophysiology of M. bovis mastitis.
Methods: M. bovis was cocultured with bMEC and MNC using a transwell system, and total 
RNA was extracted for RNA sequencing analysis.
Results: We identi�ed 162 di�erentially expressed genes (DEGs), 104 upregulated and 58 
downregulated, in M. bovis infecting bMEC, whereas 220 DEGs, 154 upregulated and 66 
downregulated, in M. bovis infecting MNC. Enrichment analysis of upregulated DEGs in M. 
bovis infecting bMEC revealed multiple pathways with overlapping genes involved in lipid 
metabolism. The expression of six virulence genes were signi�cantly upregulated in M. bovis 
infecting bMEC and MNC, whereas the expression of three virulence genes were signi�cantly 
downregulated in M. bovis infecting MNC.
Conclusions and Relevance: Our �ndings indicate that M. bovis exhibits infecting cell-
speci�c gene expression, and its virulence varies with the infecting cell type.

Keywords: Cattle; Mycoplasma bovis; bovine mastitis; virulence; gene expression pro�ling

INTRODUCTION

Mycoplasma bovis (also known as Mycoplasmopsis bovis) causes bovine mycoplasmosis, a group 
of severe bovine diseases that include mastitis, pneumonia, otitis media, and arthritis [1]. 
Mycoplasmal mastitis can be di�erentiated from mastitis caused by other bacteria because it 
is highly contagious, a�ects multiple quarters, is o�en resistant to antibiotics, and a�ected 
cows apparently appear normal even in severe cases [2]. M. bovis mastitis is sometimes 
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Abstract 

Bovine mastitis is primarily treated with antimicrobial agents. Anti-inflammatory agents  
are also used to alleviate clinical symptoms or reduce antimicrobial use. Glycyrrhizin is an  
anti-inflammatory agent used in the treatment of bovine mastitis, but its effects are not fully  
understood. We therefore examined the anti-inflammatory effects of glycyrrhizin both in vivo and 
in vitro. We first tested whether glycyrrhizin exerts anti-inflammatory effects using MAC-T cells, 
an immortalized bovine mammary epithelial cell line. Glycyrrhizin decreased the expression  
of interleukin (IL)-1β mRNA in a concentration-dependent manner in MAC-T cells stimulated 
with lipoteichoic acid (LTA). We then investigated the effects of glycyrrhizin in bovine mammary 
epithelial cells (bMECs), which seem to retain more of the characteristics of actual mammary 
epithelial cells. Stimulation with LTA or lipopolysaccharide significantly increased cytokine 
mRNA expression in bMECs. Glycyrrhizin exhibited a slight inhibitory effect, but no significant 
difference was observed. The effect of glycyrrhizin on LTA-induced mastitis was examined  
in lactating cows. Quarters were divided into test and control areas (test quarter: n=8, control 
quarter: n=7). All quarters were stimulated with LTA at the start of the trial (0 h). In the test quar-
ter group, glycyrrhizin was administered via intramammary infusion. The somatic cell count and 
relative gene expression of IL-1β and tumor necrosis factor–α were significantly lower in test 
quarters than control quarters. Both the in vitro and in vivo studies showed that glycyrrhizin  
reduces the expression of proinflammatory cytokine genes in response to LTA-induced inflamma-
tion and partially revealed the mechanism of the anti-inflammatory effect of glycyrrhizin on mas-
titis. Further investigations involving field cases of mastitis with bacterial infections are needed 
to demonstrate the anti-inflammatory effect of glycyrrhizin on bovine mastitis.

Keywords: anti-inflammatory effect, bovine mammary epithelial cells, bovine mastitis,  
glycyrrhizin, lipopolysaccharide, lipoteichoic acid
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A B S T R A C T

The objective of this study was to evaluate the effects of feeding milk replacer (MR) at different 
lactose amount while keeping osmolality constant on gastrointestinal function, blood parameters, 
and inflammation-related mRNA expression in the livers of dairy calves. Fifteen Holstein bull 
calves were assigned to one of three dietary treatments differing in MR lactose content (L: 38 %, 
M: 41 %, and H: 46 %). Feeding of the test diets was started at 1 day of age and gradually 
increased to a maximum feeding rate at 20 days of age (L: 1.16 kg/d, M: 1.21 kg/d, and H: 
1.26 kg/d DM). Under these conditions, the lactose dosages for the treatments were 441 g/d, 
496 g/d, and 580 g/d, respectively. The MR were prepared to ensure isocaloric and iso-osmotic 
(451 mOsm/kg) conditions. Fecal scores were recorded daily, and at 14 and 28 days of age, blood 
and breath samples were collected before and after MR feeding. In addition, feces and urine were 
collected for 2 consecutive days. Then, the calves were slaughtered to evaluate intestinal 
permeability and liver mRNA expression. The permeability in the duodenum and ileum was lower 
in H and M than in L; the permeability in the jejunum was also lower in H than in L. The hepatic 
mRNA expressions of toll-like receptor-2, IL-1β, and tumor-necrosis factor-α were lower in H and 
M than L. Nitrogen retention was higher in H than in L, and linear and quadratic increasing trends 
were observed in tissue ratio of gastrointestinal tract with the increase in lactose amount. Post-
prandial increase in plasma glucose concentration was smaller and postprandial increase in TG 
concentration was higher in H than in L. Fecal properties, digestibility, and breath hydrogen 
concentrations were not affected by treatment. These results indicate that feeding high-lactose 
MR may increase gastrointestinal weight and decrease permeability in the small intestine of 
calves.
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ABSTRACT
Elevated blood nonesterified fatty acids (NEFA) concentration in prepartum increases the risk of postpartum diseases. This 
study evaluated whether intraruminal propylene glycol (PG) or sucrose (SC) administration could mitigate elevated blood NEFA 
induced by intravenous lipid infusion. Four nonlactating, nonpregnant Holstein cows fitted with rumen cannulas were used in a 
4 × 4 Latin square design: intravenous saline infusion and ruminal administration of water (S + WT), lipid infusion and admin-
istration of water (L + WT), lipid infusion and PG administration (L + PG), and lipid infusion and SC administration (L + SC). 
The intravenous infusion lasted for 11 h, followed by ruminal administration 4 h after the start of the infusion. Blood NEFA 
concentration was increased by lipid infusion but was lower in L + PG compared to L + WT. In association with this, higher ru-
minal propionate and butyrate, blood glucose and insulin, and lower β- hydroxybutyrate (BHBA) concentrations were observed 
in L + PG. Hepatic carnitine palmitoyl transferase 1 mRNA expression was higher in L + PG and L + SC compared to L + WT. 
SC administration increased insulin concentrations associated with increased ruminal butyrate concentration but had a smaller 
NEFA- reducing effect than PG. To alleviate NEFA elevation, PG was more effective than SC, which may have involved sustained 
stimulation of insulin secretion of PG.

1   |   Introduction

The 3 weeks before and after calving are called the “transition 
period,” (Grummer 1995; Drackley 1999) during which dramatic 
changes occur in dairy cows. This means that cows have an in-
creased demand for energy for fetal growth and the production of 
colostrum and milk. If the energy supply from feed intake is in-
sufficient, cows can experience a negative energy balance (NEB) 
(Bauman and Bruce Currie 1980; Baird 1982). The cow attempts 

to adapt to NEB by utilizing the carbohydrates, lipids, and pro-
teins stored in the body. However, if these metabolic adaptations 
are not sufficiently successful, peripartum diseases, such as milk 
fever, ketosis, retained placenta, and displaced abomasum, may 
occur. The occurrence of peripartum diseases not only leads 
to reproductive disorders, such as decreased conception rates 
(Baird 1982), but also increases the risk of early removal due to 
death, culling, and sale, resulting in significant financial losses 
for dairy farms (Gröhn et al. 1998; Fetrow et al. 2006).
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Article

Exploring Factors of Dog Temperament Impacting Pass/Fail
Outcomes in Therapy Dog Aptitude Tests
Shiori Kawai, Saki Terashima, Natsuki Ebashi, Mayu Sakurama, Miki Ito, Yumiko Nakanowataru and
Takanori Kooriyama *

Department of Veterinary Science, Rakuno Gakuen University, 582 Bunkyodai-Midori, Ebetsu,
Hokkaido 069-8501, Japan
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Abstract

In recent years, requests for animal-assisted interventions (AAI) from medical institutions
and welfare facilities have increased. Dogs are the most commonly used animals in AAI.
Dogs that pass the “therapy dog” aptitude test can work in AAI. In previous research, we
identified the Canine Behavior Assessment and Research Questionnaire (C-BARQ) factors
common among dogs that passed the aptitude test. Using these factors, we developed the
TC-BARQ, a screening questionnaire for therapy dogs that included 51 C-BARQ surveys.
In this study, we conducted TC-BARQ screenings and compared the characteristics of
dogs that passed and failed the aptitude test. We collected TC-BARQ data points from
aptitude test examinees of the local AAI Dog Association. Each dog is identified by its
breed, sex, neutering status, and whether it lives with another dog at home. For each
question, we identified factors that differed between dogs that passed and those that failed.
As a result, differences emerged in the presence of family dogs, particularly in behaviors
related to aggression toward strangers and other dogs, as well as excitability toward people
and situations. Continued surveillance is essential, but this study provides important
information on selecting “therapy dogs”.

Keywords: animal-assisted intervention; therapy dogs; C-BARQ; aptitude test; dog’s
personality

1. Introduction
Humans have long valued dogs, and interactions with them have been shown to

have positive psychological and physical benefits for people [1]. Recently, this effect has
been scientifically confirmed in various animals, increasing awareness of animal-assisted
therapy [1]. Interactions with dogs, in particular, play a role in improving the quality of
life (QOL) for individuals in medical and welfare settings, such as hospitals and nursing
homes. Although different animals, including horses and dolphins, have been used in
animal-assisted interventions, dogs have become the most common in recent years [2–4].
The reported benefits of animal-assisted intervention include reductions in depressive
symptoms [2,5] and increased motivation to engage with society [4,6,7]. To support these
benefits, many hospitals and facilities have introduced therapy dog visits. As demand
increases, the number of therapy dogs now exceeds the available supply. Animal-assisted
intervention can be divided into three types based on approach [8]. The first is animal-
assisted therapy (AAT), the second is animal-assisted education (AAE), and the third is
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Spreading Ability of Tet(X)-Harboring Plasmid and Effect
of Tetracyclines as a Selective Pressure

Akira Fukuda,1 Yuta Kozaki,1 Cemil K€urekci,2 Yasuhiko Suzuki,3–5 Chie Nakajima,3,4,6 and Masaru Usui1

Tigecycline is a last-resort antimicrobial in humans. Tetracyclines are the most widely used antimicrobials in
livestock. Mobile tigecycline resistance genes [tet(X)] are disseminated worldwide, and tetracycline use may
have promoted the selection of tet(X) genes. Thus, the selective pressure on tet(X) genes and their plasmids in
livestock must be elucidated. We performed a retrospective study to clarify the prevalence of tigecycline-
resistant Escherichia coli from pigs in Thailand. Screening for tigecycline resistance was performed on 107
E. coli strains from 25 samples, and tet(X)-carrying plasmids were characterized. tet(X) genes were cloned and
expressed in E. coli. Bacterial growth rate in the presence of tetracycline as a result of the presence of tet(X)
genes was also evaluated. Thirty-two tet(X4)-harboring tigecycline-resistant E. coli strains were detected in
10/25 samples (40%). The tet(X4) genes were carried on various Inc-type plasmids and flanked by ISCR2. The
tet(X)-carrying plasmids were transferred to E. coli and Klebsiella pneumoniae. Acquisition of tet(X) genes and
their plasmids improved bacterial growth in the presence of tetracycline. In summary, tetracycline use exerts
selective pressure on tet(X) genes and their various backbone plasmids; therefore, a reduced amount of tetracy-
cline use is important to limit the spreading of tet(X) genes.

Keywords: Escherichia coli, Klebsiella pneumoniae, pig, plasmid, tet(X), tigecycline

Introduction

Antimicrobial resistance is considered the greatest threat
to global health, with nearly 700,000 related deaths to

date and considerably high costs for the health care system.1

It is estimated that 10 million people worldwide will die of
antimicrobial resistance by 2050. The ESKAPE pathogens
(Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas aeru-
ginosa, and Enterobacter spp.) were initially identified as
critical multidrug-resistant bacteria that represent the leading
causes of nosocomial infections.2 Tigecycline, a glycylcycline
antimicrobial derived fromminocycline, was first approved for
clinical use in the United States in 20053 and is one of the last-
resort options for the treatment of various multidrug-resistant

bacterial infections in humans.4 However, the emergence of
tigecycline-resistant Enterobacterales poses a new threat in
clinical settings and raises concerns regarding future treatment
options.5

One of the mechanisms that contribute to tigecycline resist-
ance is the tet(X) family of genes.6 They encode enzymes that
modify tigecycline, preventing its effective binding to the bac-
terial ribosome, which is the target site of antimicrobial action.
The tet(X3) and tet(X4) genes were found and characterized in
A. baumannii and Enterobacterales in 2019, respectively,7

and the genomes of at least 47 tetracyclines resistance gene
tet(X) variants have been determined to date.8 These genes,
particularly tet(X4), are frequently detected in a number of
other gram-negative pathogenic bacteria recovered from a
variety of sources, including livestock, companion animals,

1School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu, Japan.
2Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Hatay Mustafa Kemal University, Antakya, T€urkiye.
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4International Collaboration Unit, International Institute for Zoonosis Control, Hokkaido University, Sapporo, Japan.
5Division of Research Support, Hokkaido University Institute for Vaccine Research and Development, Sapporo, Japan.
6Division of Division of Vaccinology for Clinical Development, Hokkaido University Institute for Vaccine Research and Development,
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a b s t r a c t 

Objectives: Staphylococcus pseudintermedius is the primary pathogen that causes pyoderma in companion 
animals. The increasing number of multidrug-resistant strains, including methicillin-resistant S. pseudin- 
termedius (MRSP), has become a major concern, highlighting the need for comprehensive data on an- 
timicrobial susceptibility. Furthermore, with advancements in the accurate identification of S. pseudinter- 
medius in human clinical patients, it is imperative to elucidate its definitive zoonotic potential. 
Methods: We analyzed 111 strains of S. pseudintermedius derived from companion animals and 21 strains 
of S. pseudintermedius from human clinical patients to clarify antimicrobial susceptibility and correlation 
between strains derived from companion animals and humans. 
Results: Approximately half of the animal-derived S. pseudintermedius isolates were MRSP. The isolates, 
particularly MRSP, exhibited high resistance to multiple antimicrobials used to treat pyoderma. Although 
florfenicol and fusidic acid are not approved for the treatment of pyoderma in companion animals in 
Japan, their efficacy has been demonstrated. Genetic analysis revealed that ST121, ST45, and ST71 were 
the most common ST types in animals. Additionally, ten novel STs were identified. ST45 and ST71 have 
frequently been identified in companion animals abroad, suggesting potential international transmission. 
However, ST121 has rarely been reported outside Japan, indicating its unique evolutionary trajectory 
within the country. Furthermore, these sequence types were identified in strains isolated from humans. 
Core genome analysis revealed nearly identical genotypes, suggesting transmission from companion ani- 
mals to humans. 
Conclusion: A limited number of approved antimicrobials are effective against S. pseudintermedius (par- 
ticularly MRSP), which is being transmitted as a zoonotic infection from companion animals to humans. 

© 2025 The Author(s). Published by Elsevier Ltd on behalf of International Society for Antimicrobial 
Chemotherapy. This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

Abbreviations: CLSI, clinical and laboratory standards institute; MIC, minimum inhibitory concentration; MLST, multilocus sequence typing; MRSP, methicillin-resistant 
staphylococcus pseudintermedius; MSSP, methicillin-susceptible Staphylococcus pseudintermedius; SNP, single nucleotide polymorphism; S. pseudintermedius, Staphylococcus 
pseudintermedius; ST, sequence type. 
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Abstract

Mobile linezolid- resistance genes (optrA, poxtA and cfr) that confer resistance to linezolid and florfenicol have been detected 
globally in various sources. Linezolid is a last- resort antimicrobial used in human clinical settings, and florfenicol is commonly 
used in veterinary clinical settings. The present study sought to evaluate the potential of florfenicol in veterinary use to select 
for linezolid- resistant bacteria. The growth and fitness of linezolid- resistant bacteria harbouring mobile linezolid- resistance 
genes were assessed in the presence and absence of florfenicol using Enterococcus faecalis and Enterococcus faecium, respec-
tively. The bacterial strains harboured wild and cloning plasmids carrying mobile linezolid- resistance genes, which reduced 
their susceptibility to linezolid and florfenicol. The acquisition of plasmids carrying mobile linezolid- resistance genes improved 
bacterial growth in the presence of florfenicol and conferred fitness costs in its absence. Florfenicol imposes a selection pres-
sure on bacteria harbouring plasmids carrying mobile linezolid- resistance genes. Hence, the appropriate use of florfenicol in 
veterinary clinical settings is important to control the dissemination of mobile linezolid- resistance genes and to ensure the 
sustained e�ectiveness of linezolid against multidrug- resistant bacteria, including vancomycin- resistant enterococci in human 
clinical settings.

DATA SUMMARY
�e authors con�rm that all supporting data have been provided within the article as �gures and tables or through Excel �le 
with the article.

INTRODUCTION
Antimicrobial resistance is a global concern, and antimicrobial- resistant bacteria have emerged and been selected using anti-
microbials in human and veterinary clinical settings [1]. Oxazolidinones, such as linezolid and tedizolid, are approved only for 
clinical use in humans. �ey are one of the last resort antimicrobials for the treatment of clinically important antimicrobial- 
resistant Gram- positive bacteria including vancomycin- resistant enterococci and methicillin- resistant Staphylococcus aureus 
[2]. However, oxazolidinone- resistant bacteria have been isolated from humans, livestock, food and environment including 
�elds where oxazolidinones are not used [3].

Mechanisms underlying the attainment of linezolid resistance are acquisition of mobile linezolid- resistance genes 
 (optrA, poxtA and cfr) and chromosomal mutations in 23S rRNA and ribosomal protein L3 and L4 [4, 5]. In the absence of 
antimicrobials, mobile linezolid- resistance genes confer a lower �tness cost to the host bacteria than 23S rRNA mutations 
[6, 7]. �e transmission of mobile linezolid- resistance genes across bacterial species by mobile genetic elements, including 
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Complete genome sequence of Treponema medium isolated 
from foot of bovine digital dermatitis in Japan
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ABSTRACT Treponema species are the primary causative bacteria of bovine digital 
dermatitis. This report describes the isolation and complete genome sequencing of 
Treponema medium strain T1 isolated from a hoof sole swab of a bovine in Japan. 
Genome sequences were obtained using a combination of long- and short-read 
sequencing technologies.

KEYWORDS Treponema, bovine, digital dermatitis, complete genome

B ovine digital dermatitis (BDD) is an infectious skin disease of the foot that leads 
to reduced dairy farm productivity. Molecular studies have identi�ed Treponema 

species, particularly T. medium, T. phagedenis, T. pedis, and T. denticola, in BDD lesions 
(1, 2). Culturing and isolating Treponema under laboratory conditions is challenging 
because of their poor growth and the presence of other fast-growing bacteria in 
BDD lesions (3, 4). Studies on the isolation and complete genome analysis of bovine 
Treponema are very limited.

T. medium strain T1 was isolated from swabbing the plantar aspect of the interdigital 
cleft of a bovine exhibiting BDD symptoms (stage M2) in Hokkaido, Japan, in 2024 
(5). The swab was transferred to the laboratory using an Anaerobic porter II (Terumo, 
Tokyo, Japan) on the day of sampling and cultured in pDDTp broth at 4°C for 3 days 
(3). The culture was then spotted on membrane �lters (25 mm diameter and 0.45 µm 
pore) placed on fastidious anaerobe agar (Neogen, Lansing, MI, USA) supplemented with 
5% de�brinated sheep blood, 10% fetal calf serum, and 5 mg/L each of rifampicin and 
enro�oxacin. After 6 h, the membrane was removed, and the agar was incubated at 37°C 
for 14 days (4, 6). Strain T1 was subsequently sub-cultured in mNOS medium at 37°C for 
5 days, and bacterial species were identi�ed using a phase-contrast microscope and PCR 
(7). The sub-culture was stored at –80°C in 15% glycerol stock (8, 9). For DNA extraction, 
the strain in glycerol stock was cultured using mNOS at 37°C for 5 days. All isolation 
procedures were performed under anaerobic conditions.

Genomic DNA was extracted for short-read sequencing using the DNeasy Blood and 
Tissue Kit (Qiagen, Hilden, Germany). A DNA library was prepared using the Nextera 
XT Kit (Illumina, San Diego, CA, USA) and sequenced on a MiSeq platform (Illumina). 
The resulting 290 Mbp (∼93× coverage) from 534,610 paired-end reads (300 bp) were 
trimmed using fastp v0.24.1 (10).

For long-read sequencing, genomic DNA was extracted using the Quick-DNA HMW 
MagBead Kit (Zymo Research, Irvine, CA, USA). Library preparation was performed using 
the Rapid Barcoding Sequencing Kit SQK-RBK114.24 (Oxford Nanopore Technologies, 
Oxford, UK). Sequencing was conducted using MinION with a FLO-MIN-114 R10.4.1 
�ow cell (Oxford Nanopore Technologies) and MinKNOW software with a 72-h run 
time and no alterations to voltage scripts. The obtained 214 Mbp (∼68× coverage) 
from 53,348 reads (N50; 7,996 bp) were demultiplexed and adaptor-trimmed using 
Porechop v0.2.4 (https://github.com/rrwick/Porechop/releases/tag/v0.2.4), followed by 
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A B S T R A C T

With the growing pet market, various types of pet food become available. Pet foods, especially raw meat-based 
diets (RMBDs), are contaminated with pathogens and antimicrobial-resistant bacteria, leading to health concerns 
for pets and humans. The bacterial contamination levels in pet food, including the presence of antimicrobial- 
resistant bacteria, have not been extensively studied in Japan. To address this issue in commercial pet foods 
in Japan, we evaluated the standard plate counts (SPCs) of various pet food samples, and isolated and charac-
terized Escherichia coli and Enterococcus spp. A total of 129 pet foods (48 RMBDs, 21 heat-treated foods, and 60 
treats) were purchased, and SPC quantification and isolation of E. coli and Enterococcus spp. were performed. 
SPCs in RMBD were significantly higher than in heat-treated foods and treats. Specifically, 50.0 % of the RMBD 
samples had SPCs exceeding 106 CFU/g. E. coli was isolated only from 62.5 % of RMBDs. Four cephalosporin- 
resistant E. coli strains harboring bla genes were detected, among which, one carried mcr conferring resistance 
to colistin. Enterococcus spp. were isolated from 89.6 % of RMBDs and 23.3 % of treats. Linezolid-non-susceptible 
E. faecalis harboring optrA or poxtA genes were detected in four RMBDs. Pet food may be contaminated with 
bacteria; some RMBDs are contaminated at concentrations ω106 CFU/g, and with veterinary and human clini-
cally important antimicrobial-resistant bacteria. To prevent health risks in both humans and pets associated with 
pet food, ensuring the hygienic management of pet food, especially RMBDs, and promoting accurate knowledge 
among pet owners are important.

1. Introduction

With the increasing number of pets, the pet industry is continuously 
growing internationally [1]. Various types of pet food are commercially 
available. Canned and kibble pet foods undergo heating at high tem-
peratures, dehydrated and freeze-dried processing methods are also 
employed. In contrast, raw pet foods, known as raw meat-based diets 
(RMBDs), typically comprise uncooked animal meats [2]. Notably, 
various adverse health issues have been reported in pets and humans 
due to pathogen contamination of pet foods [3,4]. Therefore, appro-
priate hygiene management with microbiological control in pet food 
production are essential to ensure public health.

As the development of mail orders and supply chains expanded, the 
market size of RMBDs grew and feeding RMBDs to pets increased [5,6]. 
RMBDs commonly contain ingredients such as chicken and meat from 
wild animal meat. Due to their lack of heat treatment, RMBDs are 
frequently contaminated with animal-derived bacteria, raising concern 
regarding potential bacterial transmission [1,4,7]. To address this issue, 
the Centers for Disease Control and Prevention (CDC) has recommended 
against feeding RMBDs to pets [2]. It is therefore necessary to assess the 
extent of RMBD contamination. However, in Japan, only a few studies 
have investigated the contamination status of Salmonella spp. in pet 
foods, and bacterial contamination levels in commercial pet foods, 
including RMBDs, remain unclear [8,9].
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Antimicrobial resistance (AMR) is a growing concern in human and veterinary medicine. Misuse and overuse of antimicrobials in
human medicine, veterinary medicine, agriculture, and aquaculture are major drivers of AMR development, with resistant
bacteria also being selected in livestock and transmitted through meat. Research on AMR in livestock and animal-derived
foods is lacking in Fiji; thus, the associated risks remain unclear. Chicken is widely consumed in Fiji and is predominantly
served frozen. This study is aimed at determining the prevalence and resistance profiles of Escherichia coli in frozen chicken
meat from Fijian supermarkets. A total of 100 frozen chicken meat samples were purchased from supermarkets and retail
outlets in Fiji for this study. E. coli was isolated from 72% of the samples. The E. coli isolates showed relatively high levels of
resistance to ampicillin (36%), tetracycline (24%), and streptomycin (17%). Only one cefotaxime-resistant isolate was obtained,
which was identified as an extended-spectrum β-lactamase (ESBL)–producing bacterium. This isolate harbored the ESBL-
producing gene blaCTX-M-1 and was classified as ST2522. One colistin-resistant isolate was obtained, and its resistance was
attributed to a chromosomal mutation in the pmrB gene. The high level of intestinal bacterial contamination in frozen chicken
meat suggests that improved hygiene management is necessary throughout the production and distribution chains.
Furthermore, because resistance to antimicrobials is important in both human and veterinary medicine (cefotaxime- and
colistin-resistant E. coli), careful monitoring of AMR trends in Fiji is essential. These results suggest that AMR surveillance in
meat and livestock is necessary to prevent its spread in Fiji.

1. Introduction

The spread of antimicrobial resistance (AMR) poses a signif-
icant threat to global health, as it reduces the effectiveness of
antimicrobials used to treat infections in humans and ani-
mals [1]. AMR bacteria can be transmitted from animals
to humans through the consumption of contaminated food
[2]. Therefore, effective AMR countermeasures require an
understanding of the actual situation and interventions
along the food chain.

Chicken is a popular meat product in Fiji [3]. In most
supermarkets and retail outlets, chicken meat is predomi-
nantly frozen. Fiji has an estimated 3.7 million live chickens,
which meet approximately 80% of the domestic demand for
chicken products [4]. Chicken meat is commonly contami-
nated with bacteria, including Escherichia coli, during han-
dling, improper dressing, cleaning, and unhygienic
practices in meat retailing [5]. Therefore, there are concerns
about foodborne illnesses and the spread of AMR in chicken
meat in Fiji.
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ABSTRACT. Antimicrobial-resistant bacteria in wild animals are a multisectoral concern worldwide. 
In this study, we examined fecal samples collected from wild birds in two prefectures of Japan 
between 2021 and 2024 using both deoxycholate-hydrogen sulfide-lactose (DHL) agar media 
and antimicrobial-containing DHL agar media. Of the 252 fecal samples from 11 bird species, 
159 E. coli were isolated from 70 samples (27.8%) of six species, and resistance was found in 4.4% 
of isolates from DHL media. Using nalidixic acid (NAL)- and cefotaxime (CTX)-containing media, 
NAL-resistant isolates were isolated from great cormorants and spot-billed ducks, and an extended-
spectrum (-lactamase (ESBL)/AmpC (-lactamase producer was isolated from great cormorants. 
Next-generation sequencing analysis of 19 E. coli isolates exhibiting resistance to NAL and/or CTX 
indicated diverse genotypes. Genetic analysis indicated that amino acid substitution of quinolone-
resistance-determining-regions and qnrS were responsible for NAL resistance, and CTX-Ms 
(blaCTX-M-14 in three isolates, and blaCTX-M-15 and blaCTX-M-55 in each) and AmpC (-lactamase (blaMOX-4 
and blaCMY-2 in each) were responsible for CTX resistance. Despite the presence of certain resistant 
strains, the overall prevalence of antimicrobial-resistant E. coli remains low in wild birds, suggesting 
limited environmental exposure to antimicrobials and antimicrobial resistant bacteria.

KEYWORDS: antimicrobial resistance, Escherichia coli, extended-spectrum (-lactamase, quinolone, 
wild bird

Antimicrobial-resistant bacteria (ARB) pose a global concern in the human, animal, and environmental sectors [21]. ARB/
antimicrobial resistance genes (ARGs) are transferred into wild animals from human activities, such as daily life and animal husbandry 
[19]. ARB and ARG are unlikely to be the dominant populations in the intestines of wild animals, as they are less likely to be exposed 
to antimicrobials. Therefore, ARB isolation using antimicrobial-containing media can be used to estimate the ARB status in wild 
animals [12]. In Japan, prevalence of ARB in wild mammals is low [3, 12, 17]. A high prevalence of ARB in urban deer encountering 
human society has been reported by using antimicrobial-containing media for isolation [9]. However, even in media containing 
antimicrobials, the prevalence of ARB in wild mammals is low [1, 2].

The prevalence of ARB in wild birds has been studied in Japan since the 1970s [10, 11], with most focusing on the antimicrobial 
susceptibility of Escherichia coli, a bacterial indicator of antimicrobial resistance (AMR), particularly in urban birds, such as pigeons, 
sparrows, starlings, and crows, as well as waterfowl, including swans, petrels, and ducks. For instance, in Japan, the prevalence of 
antimicrobial-resistant E. coli in wild cranes in 2007–2008 [13], great cormorants in 2018–2019 [15], and greater white-fronted geese 
in 2019 was all low [5]. However, these studies may provide an underestimate because antimicrobials have not been included in the 
isolation media. Despite the generally low prevalence, wild birds can serve as a potential reservoir of ARB in the environment. The aim 
of this study was to clarify the prevalence of antimicrobial-resistant E. coli in wild birds and bacteria resistant to medically-important 
antimicrobials using antimicrobial-containing media.
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Abstract

The distribution of anesthetic solutions, sensory blockade (SB), and motor blockade (MB) following
coccygeal epidural anesthesia in dogs were evaluated. Six dogs received three different doses (0.1,
0.2, and 0.3 mL/kg) of a mixture containing equal volumes of ropivacaine and iohexol, administered
via the first and second coccygeal intervertebral spaces. Drug spread was assessed using
computed tomography, whereas SB and MB were evaluated using standardized scoring methods.
The cranial extent of contrast medium spread reached L5, the L4-5 interspace, and L4 in the 0.1,
0.2, and 0.3 mL/kg groups, respectively, with no significant differences among groups. SB extended
from the tail to the cranial femoral region in the 0.1 mL/kg group, to the caudal femoral-pubic region
in the 0.2 mL/kg group, and to the cranial femoral-pubic region in the 0.3 mL/kg group. The 0.2 and
0.3 mL/kg groups showed significantly higher SB than the 0.1 mL/kg group did (P=0.039 and
P=0.019, respectively). MB extended to the femoral nerve territory in dogs receiving 0.2 or 0.3
mL/kg, while dogs in the 0.1 mL/kg group maintained motor function. The 0.3 mL/kg group showed
significantly higher MB than the 0.1 mL/kg group did (P=0.019). Despite the increased volume at 0.3
mL/kg, greater leakage through the neural foramina resulted in a net epidural dosage comparable to
0.2 mL/kg. These findings indicate that coccygeal anesthesia at 0.1 mL/kg provides SB from the tail
to the perineal region while maintaining hindlimb motor function in dogs.

Keywords: canine; coccygeal epidural anesthesia; contrast medium; drug distribution; neural
blockade.
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Abstract

Objective: To investigate the reproducibility and diagnostic accuracy of the Unesp-Botucatu Feline
Pain Scale short form (UFEPS-SF) and the Visual Analogue Scale (VAS) among untrained
laypersons, cat owners, veterinary students and experienced veterinarians.

Study design: Blind and randomized.

Animals: Videos of 10 female cats.

Methods: Three self-declared female and three male raters were included per group of
experienced veterinarians, students, cat owners and laypersons (n = 24). Participants assessed 40
videos of female cats that underwent ovariohysterectomy: preoperative, postoperative, post-rescue

analgesia, and 24 hours postoperatively. A multilevel generalized linear model followed by
Bonferroni post hoc test was used to evaluate differences in UFEPS-SF scores between groups.
Interobserver agreement was calculated by intraclass correlation coefficient (ICC) between pairs of
observers within each group. Area under the curve (AUC) for the receiver operating characteristic
curves, specificity (no pain) and sensitivity (pain) were calculated.

Results: ICC for UFEPS-SF was higher for veterinarians and students than for laypersons and cat
owners, although all results were very good (≥0.81). Reliability of the VAS was very good for
experienced observers only. Females assigned higher median scores than males only at 24 hours
postoperatively. UFEPS-SF specificity [confidence interval (CI)] and sensitivity (CI) were 0.83-1
(0.7-1) and 0.98-1 (0.91-1), respectively, and diagnostic accuracy [AUC (CI)] was excellent across
all groups [0.99-1 (0.97-1)], with no significant differences between groups. The predictive
capacity (AUC) of the VAS followed the order: experienced > students > cat owners = laypersons.
VAS AUC values were lower than those of UFEPS-SF.

Conclusions and clinical relevance: The UFEPS-SF can be reliably used by untrained laypersons,
cat owners and students with no experience to identify acute postoperative pain in cats. The
reproducibility, sensitivity and diagnostic accuracy of the VAS were suboptimal and inferior to those
of the UFEPS-SF, except among experienced observers.
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ABSTRACT. The oxygen reserve index (ORi) is a non-invasive parameter recently introduced in 
human medicine that detects impending hypoxemia earlier than peripheral oxygen saturation 
(SpO2). This study evaluated the utility of ORi as an early warning indicator of hypoxemia in 
anesthetized dogs. Six beagle dogs were subjected to planned apnea under two oxygen conditions 
(FiO2 1.0 and 0.4). Changes in ORi, SpO2, and arterial oxygen partial pressure (PaO2) were monitored. 
Warning times (WT) were calculated as the time difference between each timepoint and SpO2 
reaching 90%. We de(ned Added warning times (AWT) as the time between an ORi warning point 
and the moment SpO2 fell to 96%. When ORi decreased to half of its baseline value or reached 
0.4, it provided early warnings of 43.2 ± 24.6 sec and 44.7 ± 37.0 sec, under FiO2 1.0, and 29.5 ± 
21.9 sec and 37.0 ± 22.5 sec under FiO2 0.4, before SpO2 began to decrease. A signi(cant positive 
correlation was observed between ORi and PaO2 when SpO2 was )97% (r=0.74, P<0.0001). Receiver 
operating characteristic (ROC) analysis showed high diagnostic accuracy of ORi for predicting PaO2 
)150 mmHg (area under the curve [AUC]=0.92), with an optimal cutoff value of 0.48 (sensitivity 
92%, speci(city 78.8%). Unlike in humans, ORi continued to change at PaO2 levels above 200 mmHg 
in dogs, suggesting species-speci(c differences. In conclusion, ORi can detect deterioration in 
oxygenation earlier than SpO2 in anesthetized dogs and provides valuable non-invasive real-time 
monitoring of oxygen reserves during controlled apnea under anesthesia.

KEYWORDS: anesthesia, apnea, hypoxemia, oxygen reserve index, pulse oximetry

INTRODUCTION

Traditionally, the assessment of oxygenation status has relied on measuring arterial oxygen partial pressure (PaO2) and arterial 
oxygen saturation (SaO2), both requiring invasive arterial blood sampling and blood gas analysis [16]. In contrast, peripheral oxygen 
saturation (SpO2) has been widely adopted as a standard clinical monitoring parameter in both human and veterinary medicine due to 
its non-invasive, continuous, and real-time measurement [7, 16, 19]. However, SpO2 has a technical limitation: its value plateaus when 
PaO2 reaches approximately 100 mmHg, necessitating reliance on invasive arterial blood sampling and gas analysis for evaluating 
oxygenation status in moderate to severe hyperoxemia ranges [21].

Recently, the oxygen reserve index (ORi) has gained attention as a novel parameter for non-invasive and continuous measurement of 
oxygen reserve. ORi primarily reflects moderate hyperoxemia within the PaO2 range of 100–200 mmHg and is displayed as a unitless 
relative value from 0.00 to 1.00 [11, 21]. Multiple studies in human medicine have demonstrated the clinical utility of ORi, particularly 
in perioperative management and intensive care settings. A strong positive correlation between ORi and PaO2 has been observed when 
PaO2 is below 240 mmHg. It has been reported that an ORi value of ≥0.24 corresponds to a PaO2 of ≥100 mmHg, while an ORi value 
of ≥0.55 corresponds to a PaO2 of ≥150 mmHg [2]. Thus, by continuously monitoring oxygen reserve and changing prior to SpO2 
decline, ORi functions as an early warning indicator for impending hypoxemia, enabling prompt therapeutic intervention to prevent 
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ABSTRACT. Lactate levels are critical indicators of severe, life-threatening conditions and are widely 
used as prognostic markers in veterinary emergency care. Blood gas analyzers and portable lactate 
meters are common tools, but discrepancies between devices, especially at high lactate levels, have 
been reported. This study aimed to evaluate inter-device variability in canine lactate measurement. 
Lactate levels in 118 dogs were measured using a blood gas analyzer and a portable lactate meter. A 
strong correlation (R=0.906) was observed; however, the portable meter exhibited an 18% positive 
bias primarily characterized by additive error. These (ndings emphasize the need for careful device 
selection and the standardization of lactate measurement methods.

KEYWORDS: blood gas analyzer, canine, inter-device variability, lactate, portable lactate meter

Oxygen supply is essential for the life activities of both humans and animals. When oxygen is adequately supplied, aerobic 
respiration occurs, enabling efficient ATP production, with water and carbon dioxide as significant by-products. Conversely, when 
the balance between oxygen supply and demand is disrupted, leading to hypoxia, aerobic respiration is suppressed, and anaerobic 
metabolic pathways are activated. This anaerobic metabolism produces lactate as a by-product, which accumulates in the blood. 
Therefore, blood lactate levels serve as a widely recognized marker of oxygen deficiency in tissues and peripheral regions, reflecting 
hypoxic conditions and inadequate oxygenation [14]. However, recent studies have suggested that the interpretation of blood lactate 
levels has become more complex. Hyperlactatemia is not only caused by hypoxia but also by increased aerobic glycolysis during 
stress responses [12], the activation of Na+-K+-ATPase in skeletal muscles due to adrenergic stimulation [9], and the inhibition of 
glycolysis caused by hyperventilation [10]. Thus, hyperlactatemia may result from various factors, and lactate remains a valuable 
indicator of disease severity and mortality risk in critically ill patients.

In veterinary medicine, similar to human medicine, lactate levels have gained attention for their prognostic value and clinical 
utility. Recently, blood lactate levels have also been widely used as indicators of disease severity and response to treatment. In acute, 
life-threatening conditions in dogs, such as immune-mediated hemolytic anemia and gastric dilatation-volvulus syndrome, it has been 
reported that lactate levels above 4 mmol/L are associated with an increased risk of poor prognosis [5, 7]. Additionally, in cases of 
canine babesiosis, significant differences in lactate levels have been observed between survivors and non-survivors [13], and in cases 
of septic peritonitis, a high lactate clearance following treatment is correlated with improved survival rates [2].

In scientific literature on blood lactate levels, measurements are primarily conducted using blood gas analyzers, which are known for 
their high accuracy and calibration capabilities, ensuring reliability [15]. However, blood gas analyzers are expensive in terms of the 
equipment itself, maintenance, and operational costs, limiting their widespread use in veterinary practice. In contrast, portable lactate 
meters are more affordable and easier to use than blood gas analyzers. Consequently, in some cases, initial blood gas analysis may be 
performed to assess acid-base balance, followed by lactate measurement using portable meters. While inter-device discrepancies have 
been well-documented in human medicine, their implications for veterinary practice remain underexplored. Portable lactate meters 
have been reported to be useful for measuring lactate levels within the reference range and near the upper limit, but their performance 
in the high lactate range warrants further investigation [17]. Therefore, in situations requiring multiple lactate measurements or when 
high lactate levels are observed, these discrepancies may significantly impact treatment decisions.

The objective of this study was to investigate the inter-device discrepancies between blood gas analyzers and portable lactate meters 
in canine lactate measurement, with a particular focus on measurement errors at high lactate levels. Using cases from a veterinary 
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Abstract 

Mycoplasma pneumonia, caused by Mycoplasma bovis (Mycoplasmopsis bovis; M. bovis), is linked with severe inflamma-
tory reactions in the lungs and can be challenging to treat with antibiotics. Biofilms play a significant role in bacterial 
persistence and contribute to the development of chronic lesions. A recent study has shown that polymicrobial inter-
actions between species are an important factor in biofilm formation, yet the precise mechanism of biofilm formation 
in M. bovis remains unknown. By assuming multiple pathogen infections in the bovine respiratory disease complex 
(BRDC), this study examined the characterisation of the polymicrobial relationship between M. bovis and Trueperella 
pyogenes (T. pyogenes) during biofilm formation. Autopsies were performed on four Holstein calves (two chronic 
Mycoplasma pneumonia calves and two control calves). Bacterium-like aggregation structures (> 10 μm), which were 
assumed to be biofilms of M. bovis in vivo, were observed adhering to the cilia in calves with Mycoplasma pneu-
monia. M. bovis released an extracellular matrix to connect with neighbouring bacteria and form a mature biofilm 
on the plate. Biofilm formation in the co-culture of M. bovis and T. pyogenes (strain T1: 1 ×  105 and 1 ×  106 CFU/well) 
significantly increased (p < 0.05 and p < 0.01; 64.1% and 64.8% increase) compared to that in a single culture of these 
bacteria. Furthermore, some large aggregates (> 40 μm), composed of M. bovis and T. pyogenes, were observed. The 
morphological characteristics of this biofilm were similar to those observed in vivo compared to a single culture. In 
conclusion, the polymicrobial interaction between M. bovis and T. pyogenes induces biofilm formation, which is associ-
ated with increased resistance to antimicrobial agents, and this exacerbates the progression of chronic Mycoplasma 
pneumonia.

Keywords Antibiotics, antimicrobial agents, bovine respiratory disease, extracellular matrix, trachea
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ABSTRACT

Importance: Mycoplasma bovis is the major pathogen of bovine mycoplasmosis, such as mastitis, 
pneumonia, otitis media, and arthritis. Understanding the pathophysiology of mycoplasmal 
infections from the pathogen-side is as important as elucidating the host-side e�ects; however, 
few studies have focused on the variations in the expression of M. bovis genes.
Objective: In this study, we performed RNA sequencing of M. bovis infecting bovine 
mammary epithelial cells (bMECs) and mononuclear cells (MNCs) to elucidate pathogen-side 
factors involved in the pathophysiology of M. bovis mastitis.
Methods: M. bovis was cocultured with bMEC and MNC using a transwell system, and total 
RNA was extracted for RNA sequencing analysis.
Results: We identi�ed 162 di�erentially expressed genes (DEGs), 104 upregulated and 58 
downregulated, in M. bovis infecting bMEC, whereas 220 DEGs, 154 upregulated and 66 
downregulated, in M. bovis infecting MNC. Enrichment analysis of upregulated DEGs in M. 
bovis infecting bMEC revealed multiple pathways with overlapping genes involved in lipid 
metabolism. The expression of six virulence genes were signi�cantly upregulated in M. bovis 
infecting bMEC and MNC, whereas the expression of three virulence genes were signi�cantly 
downregulated in M. bovis infecting MNC.
Conclusions and Relevance: Our �ndings indicate that M. bovis exhibits infecting cell-
speci�c gene expression, and its virulence varies with the infecting cell type.

Keywords: Cattle; Mycoplasma bovis; bovine mastitis; virulence; gene expression pro�ling

INTRODUCTION

Mycoplasma bovis (also known as Mycoplasmopsis bovis) causes bovine mycoplasmosis, a group 
of severe bovine diseases that include mastitis, pneumonia, otitis media, and arthritis [1]. 
Mycoplasmal mastitis can be di�erentiated from mastitis caused by other bacteria because it 
is highly contagious, a�ects multiple quarters, is o�en resistant to antibiotics, and a�ected 
cows apparently appear normal even in severe cases [2]. M. bovis mastitis is sometimes 
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Abstract 

Bovine mastitis is primarily treated with antimicrobial agents. Anti-inflammatory agents  
are also used to alleviate clinical symptoms or reduce antimicrobial use. Glycyrrhizin is an  
anti-inflammatory agent used in the treatment of bovine mastitis, but its effects are not fully  
understood. We therefore examined the anti-inflammatory effects of glycyrrhizin both in vivo and 
in vitro. We first tested whether glycyrrhizin exerts anti-inflammatory effects using MAC-T cells, 
an immortalized bovine mammary epithelial cell line. Glycyrrhizin decreased the expression  
of interleukin (IL)-1β mRNA in a concentration-dependent manner in MAC-T cells stimulated 
with lipoteichoic acid (LTA). We then investigated the effects of glycyrrhizin in bovine mammary 
epithelial cells (bMECs), which seem to retain more of the characteristics of actual mammary 
epithelial cells. Stimulation with LTA or lipopolysaccharide significantly increased cytokine 
mRNA expression in bMECs. Glycyrrhizin exhibited a slight inhibitory effect, but no significant 
difference was observed. The effect of glycyrrhizin on LTA-induced mastitis was examined  
in lactating cows. Quarters were divided into test and control areas (test quarter: n=8, control 
quarter: n=7). All quarters were stimulated with LTA at the start of the trial (0 h). In the test quar-
ter group, glycyrrhizin was administered via intramammary infusion. The somatic cell count and 
relative gene expression of IL-1β and tumor necrosis factor–α were significantly lower in test 
quarters than control quarters. Both the in vitro and in vivo studies showed that glycyrrhizin  
reduces the expression of proinflammatory cytokine genes in response to LTA-induced inflamma-
tion and partially revealed the mechanism of the anti-inflammatory effect of glycyrrhizin on mas-
titis. Further investigations involving field cases of mastitis with bacterial infections are needed 
to demonstrate the anti-inflammatory effect of glycyrrhizin on bovine mastitis.

Keywords: anti-inflammatory effect, bovine mammary epithelial cells, bovine mastitis,  
glycyrrhizin, lipopolysaccharide, lipoteichoic acid
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A B S T R A C T

The objective of this study was to evaluate the effects of feeding milk replacer (MR) at different 
lactose amount while keeping osmolality constant on gastrointestinal function, blood parameters, 
and inflammation-related mRNA expression in the livers of dairy calves. Fifteen Holstein bull 
calves were assigned to one of three dietary treatments differing in MR lactose content (L: 38 %, 
M: 41 %, and H: 46 %). Feeding of the test diets was started at 1 day of age and gradually 
increased to a maximum feeding rate at 20 days of age (L: 1.16 kg/d, M: 1.21 kg/d, and H: 
1.26 kg/d DM). Under these conditions, the lactose dosages for the treatments were 441 g/d, 
496 g/d, and 580 g/d, respectively. The MR were prepared to ensure isocaloric and iso-osmotic 
(451 mOsm/kg) conditions. Fecal scores were recorded daily, and at 14 and 28 days of age, blood 
and breath samples were collected before and after MR feeding. In addition, feces and urine were 
collected for 2 consecutive days. Then, the calves were slaughtered to evaluate intestinal 
permeability and liver mRNA expression. The permeability in the duodenum and ileum was lower 
in H and M than in L; the permeability in the jejunum was also lower in H than in L. The hepatic 
mRNA expressions of toll-like receptor-2, IL-1β, and tumor-necrosis factor-α were lower in H and 
M than L. Nitrogen retention was higher in H than in L, and linear and quadratic increasing trends 
were observed in tissue ratio of gastrointestinal tract with the increase in lactose amount. Post-
prandial increase in plasma glucose concentration was smaller and postprandial increase in TG 
concentration was higher in H than in L. Fecal properties, digestibility, and breath hydrogen 
concentrations were not affected by treatment. These results indicate that feeding high-lactose 
MR may increase gastrointestinal weight and decrease permeability in the small intestine of 
calves.
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ABSTRACT
Elevated blood nonesterified fatty acids (NEFA) concentration in prepartum increases the risk of postpartum diseases. This 
study evaluated whether intraruminal propylene glycol (PG) or sucrose (SC) administration could mitigate elevated blood NEFA 
induced by intravenous lipid infusion. Four nonlactating, nonpregnant Holstein cows fitted with rumen cannulas were used in a 
4 × 4 Latin square design: intravenous saline infusion and ruminal administration of water (S + WT), lipid infusion and admin-
istration of water (L + WT), lipid infusion and PG administration (L + PG), and lipid infusion and SC administration (L + SC). 
The intravenous infusion lasted for 11 h, followed by ruminal administration 4 h after the start of the infusion. Blood NEFA 
concentration was increased by lipid infusion but was lower in L + PG compared to L + WT. In association with this, higher ru-
minal propionate and butyrate, blood glucose and insulin, and lower β- hydroxybutyrate (BHBA) concentrations were observed 
in L + PG. Hepatic carnitine palmitoyl transferase 1 mRNA expression was higher in L + PG and L + SC compared to L + WT. 
SC administration increased insulin concentrations associated with increased ruminal butyrate concentration but had a smaller 
NEFA- reducing effect than PG. To alleviate NEFA elevation, PG was more effective than SC, which may have involved sustained 
stimulation of insulin secretion of PG.

1   |   Introduction

The 3 weeks before and after calving are called the “transition 
period,” (Grummer 1995; Drackley 1999) during which dramatic 
changes occur in dairy cows. This means that cows have an in-
creased demand for energy for fetal growth and the production of 
colostrum and milk. If the energy supply from feed intake is in-
sufficient, cows can experience a negative energy balance (NEB) 
(Bauman and Bruce Currie 1980; Baird 1982). The cow attempts 

to adapt to NEB by utilizing the carbohydrates, lipids, and pro-
teins stored in the body. However, if these metabolic adaptations 
are not sufficiently successful, peripartum diseases, such as milk 
fever, ketosis, retained placenta, and displaced abomasum, may 
occur. The occurrence of peripartum diseases not only leads 
to reproductive disorders, such as decreased conception rates 
(Baird 1982), but also increases the risk of early removal due to 
death, culling, and sale, resulting in significant financial losses 
for dairy farms (Gröhn et al. 1998; Fetrow et al. 2006).

© 2025 Japanese Society of Animal Science.
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Internal Medicine

Intestinal expression of diamine oxidase 
(DAO) and the relationship between blood 
DAO activity and haptoglobin concentration 
in diarrheal calves
Akihiro KOZUTSUMI1,2)#, Minoru OKAMOTO1)#, Hana TAKEUCHI1),  
Marina OTSUKA1), Kenji TSUKANO3), Nao KONDO1), Kana KAMITANI1),  
Keiko IKEDA1), Natsuki TAKAMI1), Haruyuki HIRATA1), Kazuyuki SUZUKI1)*

1)The School of Veterinary Medicine, Rakuno Gakuen University, Hokkaido, Japan
2)Miyagi Agricultural Mutual Aid Association, Miyagi, Japan
3)Aomori Agricultural Mutual Aid Association, Aomori, Japan

ABSTRACT. The objectives of this study were (1) to con(rm the expression of diamine oxidase 
(DAO) in the intestines of healthy calves immune-histologically and to clarify whether the expression 
of DAO in the intestines of calves with diarrhea di)ers from that of healthy animals, and (2) to clarify 
the relationship between DAO and intestinal in*ammation using haptoglobin (HPT), a biomarker 
commonly used to evaluate in*ammation. The abomasum, duodenum, jejunum and ileum, cecum, 
colon, and rectum of each animal were sampled at necropsy for immunohistochemical staining 
targeting DAO. DAO was di)usely expressed in all areas from the abomasum to the rectum in healthy 
calves, whereas its expression was reduced in calves with diarrhea. Four Japanese black calves 
with mild dehydration caused by diarrhea were included in the study to investigate the potential 
relationship between DAO and HPT. DAO activity was extremely low in diarrhea cases, whereas 
HPT levels were high. When an oral rehydration solution (ORS) was administered to these cases for 
three consecutive days, HPT signi(cantly decreased logarithmically and fecal properties returned 
to normal on the fourth day of treatment. In contrast, DAO activities were signi(cantly increased 
by oral rehydration therapy (ORT), and DAO activities were signi(cantly negatively correlated with 
HPT concentrations. The present results con(rmed that DAO is expressed in the epithelial cells of 
the intestinal mucosa in cattle, and that both the small and large intestines signi(cantly contribute 
to blood DAO levels. Furthermore, DAO expression was reduced by enteritis.

KEYWORDS: calf, diarrhea, diamine oxidase, enteritis, haptoglobin

INTRODUCTION

Neonatal diarrhea remains the most common cause of death in beef and dairy calves and continues to be a major cause of economic 
loss in the cattle industry [4–6, 8, 21, 23, 24]. Digestive diseases cause great damage to cattle in veterinary care, and diarrhea is 
particularly common in calves, leading to many deaths. Although it is important to evaluate the effectiveness of treatment, difficulties 
are associated with performing a direct evaluation of the intestinal mucosa; therefore, subjective assessments, such as the mortality rate 
and fecal properties, are generally used [5]. Fukuda et al. [5] reported that abnormalities in plasma diamine oxidase (DAO) activity 
reflected the degree of intestinal mucosal disorder in calves with diarrhea. Thirty-six of 50 calves presented with diarrhea, and plasma 
DAO activity was significantly lower in those with severe or moderate diarrhea than in the control group. In addition, plasma DAO 
activity was significantly lower in the severe group than in the moderate group. Based on these findings, Fukuda et al. [5] suggested 
that plasma DAO activity reflected the degree of intestinal mucosal disorder due to diarrhea. Tsukano et al. [24] showed that the 
severity of intestinal mucosal damage was significantly lower in 32 Holstein diarrheal calves with Cryptosporidium parvum than in 
healthy calves and, thus, concluded that plasma DAO activity is a specific biomarker for C. parvum-associated intestinal mucosal 
damage in diarrheal calves.
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ABSTRACT
Background:Although feline nasal and nasopharyngeal diseases (NNDs) often require advanced tests under general anaesthesia
for definitive diagnosis, not all patients can undergo them.
Objectives: This study aimed to construct diagnostic predictionmodels for felineNNDs in Japan using noninvasive examinations,
signalment and history.
Methods: Seventy-nine cats diagnosed with NNDs, including representative diseases in Japan—nasal and nasopharyngeal
tumours (NNT), rhinitis (RS) and nasopharyngeal stenosis (NPS)—were retrospectively investigated to construct prediction
models (model group, GM). Thirty-nine cats diagnosed were prospectively investigated to validate their efficacy (validation
group, GV). Three predictive models were developed: Models � and � were manually constructed, with Model � designed to
predict NNT, RS and NPS individually and Model � distinguishing between these diseases. Model � was constructed using least
absolute shrinkage and selection operator logistic regression. Sensitivity, indicating the ability to identify cases of each disease,
and specificity, reflecting the ability to exclude other diseases, were used to assess performance.
Results: In Model � of the GV, the sensitivity and specificity for NNT, RS and NPS were �.%% and %.��, %.(� and %.�( and %.�) and
%.��, respectively. In Model � of the GV, the values were %.�� and %.)( for NNT, %.�� and %.�� for RS and %.�& and %.�� for NPS. In
Model � of the GV, they were %.�� and %.%& for NNT, %.�& and �.%% for RS and %.�� and %.)� for NPS.
Conclusions: The diagnostic prediction models, particularly Models � and �, could help estimate whether advanced tests are
necessary.

1 Introduction

Among feline nasal and nasopharyngeal diseases (NNDs), neo-
plasia has been reported to be the most common, whereas other
common conditions include acute rhinitis (RS) due to viral

infection, chronic rhinitis (CRS), nasopharyngeal stenosis (NPS),
inflammatory polyps, foreign bodies and fungal RS (Allen et al.
����; Fujiwara-Igarashi et al. �%��; Henderson et al. �%%�; Reed
and Gunn-Moore �%��). Clinical signs, such as nasal discharge,
sneezing, reverse sneezing, stertor and epistaxis, are similar

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work
is properly cited, the use is non-commercial and no modifications or adaptations are made.
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ABSTRACT
Background: Inflammatory protein- losing enteropathy (iPLE) is thought to be associated with a hypercoagulable state and may 
predispose dogs to thromboembolism (TE). However, little information is available regarding the prevalence of TE in dogs with 
iPLE.
Objectives: Estimate the prevalence of TE in dogs with iPLE and collect clinical and clinicopathologic data from dogs with iPLE 
with and without TE.
Animals: Twenty- two client- owned dogs with iPLE.
Methods: Prospective, descriptive study. Dogs definitively diagnosed with iPLE based on standard diagnostic criteria and histo-
pathology were recruited between January 2019 and February 2024. At the time of gastrointestinal endoscopic examination, dogs 
with iPLE underwent thoracic and abdominal computed tomography angiography to detect TE. Clinical (e.g., clinical severity, 
use of corticosteroids) and clinicopathologic (e.g., albumin concentration, coagulation parameters) data were collected from dogs 
with iPLE with and without TE.
Results: Thromboembolism was found in 3/22 dogs (13.6%, 95% confidence interval: 2.9–34.9) with iPLE. The three dogs with 
iPLE and TE had thrombi in the left external iliac artery, pulmonary artery of the right caudal lobe, and main portal vein, respec-
tively. The dogs with thrombi in the left external iliac artery or pulmonary artery did not show any clinical signs associated with 
TE, whereas the dog with portal vein thrombosis had transudative peritoneal effusion.
Conclusion and Clinical Importance: We estimated the prevalence of TE in dogs with iPLE. In dogs with iPLE, TE could be 
underestimated because some affected dogs have subclinical TE.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is 
properly cited.

© 2025 The Author(s). Journal of Veterinary Internal Medicine published by Wiley Periodicals LLC on behalf of American College of Veterinary Internal Medicine.

Abbreviations: ALB, albumin; AT, antithrombin; CCECAI, canine chronic enteropathy clinical activity index; CIBDAI, canine inflammatory bowel disease activity index; CIE, chronic 
inflammatory enteropathy; CT, computed tomography; IBD, inflammatory bowel disease; iPLE, inflammatory protein- losing enteropathy; PLE, protein- losing enteropathy; PTE, pulmonary 
thromboembolism; RI, Reference interval; TE, thromboembolism; WSAVA, World Small Animal Veterinary Association.
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The left atrium (LA) modulates left ventricular fill-
ing to maintain left ventricular output through its 

3 phasic functions. The LA phasic function is com-
prised of a reservoir function (expansion associated 
with blood inflow from the pulmonary veins during 
ventricular systole), a conduit function (passage of 
blood from the pulmonary veins to the left ventricle 
during ventricular diastole), and a booster-pump 
function (active contraction during late ventricular 
diastole).1 In dogs with myxomatous mitral valve 
disease, the most common heart disease of dogs, we 

Effects of cardiac volume loading on left atrial stiffness 
estimated by 2-dimensional echocardiography in healthy dogs
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and other researchers have shown that deterioration 
of the LA phasic function evaluated by echocardiog-
raphy is associated with increased disease severity2–5 
and shortened survival time.5–7 Common methods 
for echocardiographic evaluation of the LA phasic 
function in dogs include the calculation of fractional 
changes of the LA size (eg, area, volume) and deter-
mination of LA strains and strain rates with the use 
of tissue Doppler imaging or 2-D speckle tracking 
echocardiography (2D-STE).2–8

Preload dependency of the fractional changes of 
the LA size and LA strains and strain rates can be 
problematic when evaluating the LA phasic func-
tion. Preload dependency could be most markedly 
of concern for dogs with myxomatous mitral valve 
disease because deterioration of the LA phasic 

Objective
To elucidate the effect of cardiac volume loading, which should physiologically increase left atrial (LA) stiffness 
(LASt), on echocardiographically estimated LASt in healthy dogs.

Methods
6 healthy Beagle dogs were anesthetized. In each dog, a Swan-Ganz catheter was placed to measure the mean 
pulmonary capillary wedge pressure. Cardiac volume loading was performed by IV infusion with hydroxyethylated 
starch solution. Echocardiography was transthoracically conducted at the baseline and at mean pulmonary capillary 
wedge pressures of 10 to 15, 15 to 20, 20 to 25, and 25 to 30 mm Hg. The echocardiographic indicators of LA pres-
sure, including the peak velocity of early diastolic transmitral flow (E), ratio of E to the isovolumic relaxation time 
(E/IVRT), ratio of E to the peak velocity of early diastolic mitral annular motion (E/E'), and LA reservoir strain, were 
determined to estimate LASt.

Results
During cardiac volume loading, E, E/IVRT, and LA reservoir strain were increased, and E/E' was decreased, when 
compared with the baseline. Consequently, LASts estimated by using E, E/IVRT, and E/E' were decreased or 
remained unchanged during cardiac volume loading.

Conclusions
Echocardiographically estimated LASt may not be increased by cardiac volume loading in healthy dogs.

Clinical Relevance
Healthy dogs may not be an appropriate model to elucidate the effect of cardiac volume loading on echocardio-
graphically estimated LASt. This is problematic, especially for dogs with myxomatous mitral valve disease that are 
older and may have cardiac dysfunction.

Keywords: left atrial stiffness, canine, echocardiography, strain imaging, volume overload
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