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Redescription of Heligmonoides vladimiri Sadovskaja, 1952 (N ematoda:
Heligmonellidae: Nippostrongylinae) parasitic in the striped field mouse,
Apodemus agrarius (Rodentia: Muridae), of the Far East

Mitsuhiko Asakawa'" and Hideo Hasegawa’

! Department of Pathobiology, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu,
Hokkaido 069-8501, Japan. e-mail: askam@rakuno.ac.jp
? Department of Infectious Disease Control, Faculty of Medicine, Oita University, Hasama, Yufu, Qita
879-5593, Japan. e-mail: hasegawa@oita-u.ac.jp
* Corresponding author.

Abstract: Heligmonoides vladimiri Sadovskaja, 1952 (Nematoda: Heligmonellidae: Nippostrongylinae) is
redescribed based on worms collected from striped field mouse, Apodemus agrarius (Rodentia: Muridae), of
Northeastern China, South Korean Peninsula, Jeju Island, Uotsuri Island and Taiwan. It is closest to Heligmo-
noides speciosus Konno, 1958 parasitic in Apodemus speciosus and Apodemus argenteus of Japan, by having
more than 25 ridges in midbody of which left lateral ones only slightly hypertrophied than the others, but is
readily distinguished by having a dissymmetrical bursa copulatrix and rays 8 each with swollen basal portion
and not extending beyond the dorsal ray. It was suggested that A. agrarius became to acquire the infection
with H. viadimiri after extending its distribution to East Asia.

WG S8 A
WIS T DEATT IARAI Apodemus agrarius |25 4T~V 7 EXTEHR R Heligmonoides
vladimiri Sadovskaja, 1952 O 0L

[ =]
MRATH G, MY T PERATT IR AI Apodemus agrarius \Z 34T H~V7EX TR R
Heligmonoides vladimiri Sadovskaja, 1952 13, JRCak S AL7/2l R T, Gl A 72285y (FF
(2. LR ICIRRIERL L 7o R R i O PR S OB ORLE) e STz,
% 2T, ERNSN OB ARETE D THRATEW . P ARILFIERS XL OEE 7 L CHE
S, PRAFE SN TW AR BEEARIZ OW T, TR FAURHE OB Re#i e Eh L. okt & o
e b R B L OVEM B S R E b i L7z, BRI E®RR
Heligmonoides JE#E B OEAF (HARZ|FIZ LA LW RAE) NEEAERT 208, £
DHKZF@MET 2 LT, KiSUCH LAV IHERITMD THIERF R L o7z,

W& ET#H  Mitsuhiko Asakawa (First Author)
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Redescription of Subulura (Murisubulura)
andersoni (Cobbold, 1876) (Nematoda:
Subuluridae) from Bunomys spp. (Rodentia:
Muridae) of Sulawesi, Indonesia, with
special reference to S. (M.) suzukii and other
related species in the adjacent areas

Kartika DEWI", Hideo HASEGAWA? and Mitsuhiko ASAKAWA3)*

"iZoology Division, Museum Zoologicum Bogoriense, RC. Biology-LIPI, JI. Raya Jakarta-Bogor, Km. 46.
Cibinong, West Java 16911, Indonesia

2pepartment of Infectious Disease Control and Department of Biomedicine, Faculty of Medicine,
Qita University, Hasama, Yufu, Oita 879-5593, Japan

JDepartment of Pathobiology, School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu,
Hokkaido 069-8501, Japan

J. Vet. Med. 5ci. Subulura (Murisubulura) andersoni (Cobbold, 1876) (Nematoda: Subuluridae) is
80(10): 1639-1645, 2018 redescribed in detail using light and scanning electron microscopy based on materials collected
from Bunomys chrysocomus and Bunomys andrewsi (Rodentia: Muridae) of Sulawesi, Indonesia,

to provide basic reference data for identification. Comparison was made among congeners from
adjacent areas, especially Subulura (Murisubulura) suzukii Yagi and Kamiya, 1981 of Japan. Because
morphological differences distinguishing S. (M.) andersoni from S. (M.) suzukii and S. (M.) sipiroki
were only the thickness of female tail and length of male tail, respectively, further study using
DNA sequence analysis is necessary to prove their distinctness.

doi: 10.1292/jvms.18-0163

Received: 29 March 2018
Accepted: 2 August 2018
Published online in J-STAGE:

15 August 2018 Bunomys, Indonesia, Murisubulura, SEM, Subulura

W i SO H
AV RRUTHRFEARA T U = HEBRA A IR Bunomys FEIZF/ET 5 AT 07 Bk
Subulura (Murisubulura) andersoni (Cobbold, 1876)&% D JE N HIBIZ 534095 S. (M.) suzukii 73
&R AR P /3 FE 7 L AR

3 =]
A2 R THEMER T 7 = 2 B EMHBLAAICIER SD U T 27 ORER 72 Bl
D—D2>ThHbH, ZOBIZIEEAE DR X IE Bunomys PENELR L, A7 V7 Bt R Subulura
(Murisubulura) andersoni 733 /HETHIENHOIL TN, UL, ZOFEDS, H ARSI EE TP K
WPEA I CRLE ST S, (M) suzukii 728 EDIRFINAEL, 43871972 MBS EEL STz,
ZI T, B LB RE PR ET AT O D2 DA B P T b e L7, i,
FH I ACFER E RS2 C JSPS @ RONPAKU Bl 352 452 1T 18 - (BRIE 52 D 20 2 52 1T
72T ARG ZZOFLERLOTTH Y P izFHR TH o7,

W54 E{T#  Mitsuhiko Asakawa (Corresponding Author)
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Abstract

There is litle available data regarding of Iz in the Tib

Ploteou, Qinghai Province, China. This study presents preliminary data

obfuinod from the China-Japon co- ourmlv- survey, performed in the summers of 2007 and mﬂmmury tracts un-d vimrc of 78 small mammals,

pl pikas (Ochoh ) and e (Mus Alticola Cricetulus long and Ph
5 kif), were 1. Thirty of these Is ware neg for helminths. Among the helminth-p no platyhelminth oding
des of Echi spp.) or parasites were ob d. Four de genera, including @ ides, Heli =
and Tneh.-r-f were obtained from rodents. Four other de g and ! Ohbay . Tris @ retortoeformis,
and Cephaluri: is, were ok i from the pllu: spp. With the excaption of C. eclorudmsu these were first recorded
hutmn of these species in the pikas. These con be added as Iy ded P in pikas, though none of these are new species,

nor do they appear medically relevant.

INTRODUCTION

Small such as rodents and pikas, play an important
role in the ecosystem of the Tibetan Plateau in the Qinghai
Province of China [1. To date, limited data have been collected
regarding parasitic helminths of these species, because studies
are difficult to conduct in this area [2-4]. Therefore, we present
preliminary data from a China-Japan cooperative survey of
mammalian species performed in the summers of 2007 and 2009
51

Mammals were collected at several sites in Qinghai Province,
China, with taking strict rules of the euthanasia and other ethics in
both China and Japan into consideration [5]. After then, the fixed
alimentary tracts including esophagus, stomach, small large
intestines, and viscera including liver, lung, kidney and genital
organ shown below were sent to the 1* and correspondence

Cire this article:

authors. Each location, longitude, and altitude is previously
described by Motokawa et al, [5].

The alimentary tracts and viscera from a total of 78 small
mammals, including rodents (Mus muscufu:, Alticola stoliczkanus,
Cricetulus longicaudatus, Meriones meridi and Phodop
roborovskii) and plateau pikas (Ochotona curzoniae) were
stored in 70% ethanol solution and examined under a dissecting
microscope. Nematodes were cleared in lactophenol solution.
Cross-sections were hand-cut, using a surgery scalpel, and used
to examine gradients of ridges [6]. Morphological analysis and
measurements were performed using a microscope and photo
camera (BH2, OLYMPUS).

Thirty of the collected small mammals were negative for
helminths. Namely, we have 48 helminth positive materials.
Neither platyhelminth nor acanthocephalan parasites were

Tsevegmid K. M;w'(MWa M. Zhang H, Pei J, Asahara M, et al. (2018) A Helminthological Record on Free-Ranging f'ikas and Rodems Collected

from Tibetan Platean, China: Preliminary Rexults. Ann Clin Cytol Pathol 4¢4): 1106,

W i SO H
SIE PN
DERATRDL (T48)

w5

e N RIEFEF Ry b4

B D8 AT U B LB RIS

FREF A~y b IS4 BT 284 7% 9 f b LU BB U 61T 237 2L Ul

BT % F5 A B

DRARIUZ DN T, R, TF U OB AL T Re T#LZ, B, £

SR F IR EE T EIC

HLHEANVRERFHE TH D, £z, ARAER RIIAGR Sk

EHTH O OARFREIMA - BEHLTERPRE L 20 | #E S ISPS BtE O

—ERL LTEmSINT,

B ETE  Mitsuhiko Asakawa (Corresponding Author)
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at the Wild Animal Medical Center established ar Rakune Gakuen University (Hokkaido, northern Japan), and his

students introduce some coses of hel and helmi is of pli

and the ] giant ders and variable

species of tortoises, terrapins, lizards and makes, from zoological gardens or eaotic pet clinies between 2004 and 2017 based on the research activities
performed at the focility. Probably, the present summarization will prove to be a tool for future research.

INTRODUCTION

In 2004, the Wild Animal Medical Center (WAMC) was
established at Rakuno Gakuen University (RGU, Hokkaido,
northern Japan), to provide facilities for conservation medical
research and cducation. Rescarch activities performed at the
WAMC vary, and include veterinary medical studies of wild and/
or zoo animals and epidemiological studies of infectious diseases
(especially helminthiasis).The present corresponding author isa
manager at the WAMC and is a wildlife helminthologist at RGU [1-
3]. Additionally, in 2006, the Japanese Society of Zoo and Wildlife
Medicine designated the WAMC as a wildlife helminthiasis
center of the society, and this designation accelerates studies on
helminths and helminthiasis of various vertebrates. The author
and his co-workers including his students have published several
reviews of the scientific field derived from avian and mammalian
hosts [4-10]. Furthermore, several reviews and reports have
been published on helminths of free-ranging amphibians and
reptiles, including invasive alien species in Japan [1,4.11-13].
However, there have been no comprehensive articles that focused
on captive amphibians and reptiles from zoological gardens or
exotic pet clinics in Japan; although some short reports have been
published in Japanese (references are shown later). Therefore,
in this review the authors introduce some cases from between
2004 and 2017 based on the research activities performed at the
WAMC.

Ohashi T, Chikamoto S, Asakawa M (2018} I F

and ITel "

JAPANESE GIANT SALAMANDERS FOR BREEDING
PROJECT

The Japanese giant salamander (Andrias japonicus) is an
endangered amphibian species kept and bred in Hiroshima
City Asa Zoological Park, western Honshu, Japan. To monitor
their health, a helminthological survey of carcasses and living
salamanders kept in the park was performed at the WAMC.
We detected four total nematode taxa, including mature
Amphibiocapillaria tritenispunctati and immature Spiroxys sp.,
Kathlaniidae gen. sp. and Physalopteroidea fam. gen. sp. worms,
and a mature trematode (Liolope copulans) from the alimentary
tracts of carcasses [14-16] (Figure 1). In addition to the
internal parasites, we also detected a leech species (Hemiclepsis
marginata) from the body surface of a living individual [15],
(Figure 2). Overall, except for the leech species, the helminths
obtained were previously recorded from free-ranging Japanese
giant salamanders, but were not previously found on those in
captivity. Consequently, we continue to monitor the relationship
between any health problems of the captive salamanders
and their diets, because helminth infections are derived from
intermediate hosts, such as freshwater fishes. However, this is
also the first record of a leech in any Japanese giant salamander,
including free-ranging individuals. Because of a leech-caused
local lesion on adaptive individual (Figure 3), we speculate that
parasitism by leeches is intimately associated with host health.

in Captive Amphibians and Reptiles: A Brief Chverview of Recent
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Abstract

In this study, we have described a modified degenerate oligonucleotide-primed polymerase chain
reaction (DOP-PCR) method for molecular typing of nematodes collected from wild birds. To design
the DOP-PCR, we selected 50 nonamers as DOP-motifs referring the data from a nematode genome.
Inverted repeats of nonamers with a 100-1,500 base interval in the reported nematode genomes on the
selection of the 50 nonamers. In these nonamers, 5 nonamers showed to create ladder pattern by
DOP-PCR on 9, 6, 1, 2 and 3 species of morphologically identified adult nematodes, respectively. Eleven
species of nematodes were distinguishable by combining the results of the two primers. It was
suggested that the nematode species could be distinguished by DOP-PCR with a combination of 2
nonamers.
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Abstract

There are a variety of purposes for identifying the different species of wild animals and birds. It needs
a method that can save cost and time for the investigation of many birds. One of which is DNA
barcoding that has been used for species identification from sampled muscle, feather or feces. In this
study, we developed a novel nuclear exon-primed intron-crossing (EPIC) markers to distinct local birds
in Hokkaido area. In birds, the size of introns is smaller than that of mammals. Many introns are
within the size range that is suitable for EPIC. To design the EPIC primers, we collated the genome
sequences of chicken, turkey, zebra finch and flycatcher on which genes and exons were annotated. We
tested the primers for 16 introns which could amplify the introns in 12 different species birds. On the
analysis of amplified introns, the size of polymorphisms has been shown in some species of birds. While
an intron in TBC1D22B gene showed an interspecies difference in the sizes of amplified introns, some
of the size difference was too small for reproducible observation. Since a species could not be
identified with one gene, attempts were made to identify species by combining multiple genes.
Resultantly, the amplified products of 3 introns have distinguished 10 species of birds. It has been
noted that the EPIC method is capable of distinguishing 10 species of local birds in Hokkaido and is
therefore suggested to be utilized as a convenient means for multiple species identification.
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Abstract

There are a variety of purposes for identifying the different species of wild animals and birds. It needs 3 method that can save cost and time for the
investigation of many birds. One of which is DNA barcoding that has been used for species identification from sampled muscle, feather or feces. In this study,
we developed a novel nuclear exon-primed intron-crossing (EPIC) markers to distinct local birds in Hokkaido area. In birds, the size of introns is smaller than
that of mammals. Many introns are within the size range that is suitable for EPIC. To design the EPIC primers, we collated the genome sequences of chicken,
turkey, zebra finch and flycatcher on which genes and exons were annotated. We tested the primers for 16 introns which could amplify the introns in 12
different species birds. On the analysis of amplified introns, the size of polymorphisms has been shown in some species of birds. While an intron in TBC1D22B
gene showed an interspecies difference in the sizes of amplified introns, some of the size difference was too small for reproducible observation. Since a species
could not be identified with one gene, attempts were made to identify species by combining multiple genes. Resultantly, the amplified products of 3 introns
have distinguished 10 species of birds. It has been noted that the EPIC method is capable of distinguishing 10 species of local birds in Hokkaido and is
therefore suggested to be utilized as a convenient means for multiple species identification.
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Abstract

In this study, we have described a modified degenerate oligonucleotide-primed polymerase chain reaction (DOP-PCR) method for molecular typing of
nematodes collected from wild birds. To design the DOP-PCR, we selected 50 nonamers as DOP-motifs referring the data from a nematode genome. Inverted
repeats of nonamers with a 100-1,500 base interval in the reported nematode genomes on the selection of the 50 nonamers. In these nonamers, 5 nonamers
showed to create ladder pattern by DOP-PCR on 9, 6, 1, 2 and 3 species of morphologically identified adult nematodes, respectively. Eleven species of
nematodes were distinguishable by combining the results of the two primers. It was suggestad that the nematode species could be distinguished by DOP-PCR
with a combination of 2 nonamers.
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Radiographic analysis of the angle
in the lateromedial projection of
the metacarpophalangeal joint and
the distal interphalangeal joint

in metacarpophalangeal flexural
deformities in calves

Ayano Sato,' Osamu Ishii,2

ABSTRACT

The bone alignment of the metacarpophalangeal

joint (MPJ) of the distal interphalangeal joint (DIPJ) in
metacarpophalangeal flexural deformity (MPFD) in calves
was evaluated by radiography. This study was designed
by retrospective study of radiographs. Lateral to medial
radiographs of distal forelimbs were taken from 19 MPFD
affected calves (35 forelimbs) and 21 normal calves (42
forelimbs). Based on the radiographs, the lateral angles of
MPJ were measured from the metacarpal bone axis and
proximal phalanx axis, and lateral angles of DIPJ were
measured from the middle phalanx axis and distal phalanx
axis. Mean lateral angle of MPJ in the normal limbs was
175.9 (95% Cl 174.5 to 177.4). Mean lateral angles of
MPJ in MPFD were as follows: mild: 167.1 (158.9-175.2),
moderate: 165.1 (158.5-171.7) and severe: 150.6 (146~
155.1). MPJ angle in MPFD limbs was narrower than that
in the normal limbs (mild, moderate and severe: P=0.017,
P=0.003and P<0.001, respectively). Mean lateral angle of
DIPJ in the normal limbs was 211.9 (210.7-213.2). Mean
lateral angles of DIPJ in moderate: 200.6 (195.2—206.1)
and severe: 204.9 (203.3-206.5) MPFD were narrower
than that in the normal limbs (both P<0.001). There was
no significant difference between the normal limbs and
mild: 210.3 (206.9-213.7) MPFD limbs (P=0.7). The
clinical severity of MPFD corresponded well with the lateral
angle of MPJ. The flexion of DIPJ in moderate and severe
MPFD was similar to the flexion of MPJ in MPFD. This
suggested that the lateral to medial radiographs accurately
reflected the MPJ flexion and the DIPJ in MPFD in calves,
providing useful information for the treatment of MPFD.
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INTRODUCTION

Congenital metacarpophalangeal flexural
deformities (MPFD) in calves present most
commonly in the forelimbs.' A diagnosis can
be made based on the anatomical construc-
tion of llmbs examined by inspection and
palpation.”* Most cases are mild and recover
naturally, whereas moderate and severe cases
can be treated with non-surgical treatments

Motoshi Tajima’

such as splints or foot extensions.'® However,
some severe cases do not recover and require
surgery, in which MPFD is treated by sequen-
tially transecting the superficial digital flexor
tendon (SDFT), deep digital flexor tendons
(DDFT) and suspensory ligament until remis-
sion of the deformity.' ” The surgeon decides
intraoperatively which tendons or ligament
to transect, and thus an estimation of the
deformity is helpful for treatment.

In horses, distal limb flexural deformities
present as carpus flexural deformities, MPFD
or distal interphalangeal flexural deformities
(clubfeet, DIPFD).”! The DDFT, SDFT and
suspensory ligament may all contribute to
the occurrence of MPFD in horses."’ '* ' In
contrast, DIPFD involves only the DDFT.”'#'*
For identification of the pathogenic origin in
such cases, radiography is useful for assessing
joint disorders and their prognoses.” ! 11
Lateral to medial and 45°-60° dorsopalmar
views of the foot are used for the diagnosis of
DIPFD and MPFD in foals.

In the bovine cases, criteria for the choice
of treatment have not been described. The
objective of this study was to evaluate the
changes of bone alignment on the metacar-
pophalangeal joint (MP]) and the distal inter-
phalangeal joint (DIPJ) in MPFD in calves.

MATERIALS AND METHODS
Animals
This study was conducted according to the
guidelines of the Experimental Animal
Research Committee of Rakuno Gakuen
University.

Nineteen calves (14+10 days old), 17
Holstein and two Brown Swiss, with MPFD
were hospitalised at the Animal Medical
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ABSTRACT — Developmental toxicity 1s an adverse developmental outcome, 1 e_, death, malforma-
tion, growth retardation, or functional deficiency. Recently, alternative methods of assessing developmen-
tal toxicity using zebrafish (Danio rerio) as a preliminary screening have attracted attention because of
their low cost and high throughput. However, most toxicity evaluations have been based on a chemical
concentration in an aqueons solution, and the chemical concentrations in embryos/larvae and their tempo-
ral behavior have in most cases been unclear, regardless of differences of chemical hydrophobicity. In the
present study, we selected three teratogens with different hydrophobicities (caffeine, CA. log K, -0.07:
sodium valproate, VA, log K, 0.26 (pH 7.4); and diethylstilbestrol. DES, log K, 5.07). and we meas-
ured their concentrations in embryos/larvae exposed to these chemicals every 24 hr post-fertilization (hpf)
until 144 hpf Kinetic analysis based on a one-compartment fish model that yields first order kinetics for
CA and VA revealed that concentrations of both CA and VA m embryos/larvae mncreased gradually and
became saturated by around 100 hpf. In contrast, DES concentrations in embryos/larvae reached a maxi-
mum at 48 or 72 hpf and then decreased gradually. The present study suggests that the temporal pattern of
chemical concentrations 1s a function of the hydrophobicity of the chemicals.

Key words: Zebrafish, Developmental toxicity, Concentration in embryos/larvae, Hydrophobicity.
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Shin-ichiro Fukumoto
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BRI (Veterinary Epidemiology)

Kohei Makita

Professor
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1) Simulating cross-contamination of cooked pork with Salmonella enterica
from raw pork through home kitchen preparation in Vietnam.
Dang-Xuan S, Nguyen-Viet H, Pham-Duc P, Grace D, Unger F, Nguyen-
Hai N, Nguyen Tien T, Makita K.

Int. J. Env. Res. Public Health 15: 2324. 2018.

2) Estimation of circulating bovine leukemia virus levels using conventional

blood cell counts.
Nakada S, Kohara J, Makita K.
J. Dairy Sci. 101: 11229-11236. 2018.

3) Herd-level risk factors associated with Brucella sero-positivity in cattle,
and perception and behaviours on the disease control among agro-
pastoralists in Tanzania.

Asakura S, Makingi G, Kazwala R, Makita K.
Acta Tropica 187: 99-107. 2018.

4) Brucellosis risk in urban and agro-pastoral areas in Tanzania.

Asakura S, Makingi G, Kazwala R, Makita K.
EcoHealth 15: 41-51. 2018.

5) Socio-economic factors associated with voluntary rabies control measures
in Vietnam.

Kadowaki H, Duc PP, Sato K, Phuong PTM, Hagiwara K, Makita K.
Prev. Vet. Med. 157: 105-114. 2018.

6) The risk of rabies spread in Japan: a mathematical modelling assessment.
Kadowaki H, Hampson K, Tojinbara K, Yamada A, Makita K.
Epidemiol. Infect. 146: 1245-1252. 2018.

- 103 -



. #?Ofh<Others>

1) The impacts of aflatoxin standards on health and nutrition in sub-Saharan
Africa: The case of Kenya.

Sirma A, Lindahl JF, Makita K, Senerwa D, Mtimet N, Kang'ethe EK,
Grace D.
Global Food Security 18: 57-61. 2018.

2) Knowledge, attitudes, and practices (KAP) related to brucellosis and
factors affecting knowledge sharing on animal diseases: a cross-sectional
survey in the dry zone of Sri Lanka.

Kothalawala KACHA, Makita K, Kothalawala H, Jiffry AM, Kubota S,
Kono H.
Trop. Animal Health Prod. 50: 983-989. 2018.

3) Exponential random graph models to evaluate the movement of backyard
chickens after the avian influenza crisis in 2004—2005, Thailand.
Poolkhet C, Makita K, Thongratsakul S, Leetehapongsathon K.

Prev. Vet. Med. 158: 71-77. 2018.
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m 5% E T Kohei Makita (Corresponding Author)
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m 5% ETA Kohei Makita (Corresponding Author)
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m SO ETE  Kohei Makita (Corresponding Author)
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B 5% &4  Kohei Makita (Corresponding Author)
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B 5% &% Kohei Makita (Corresponding Author)
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-7z,

B &% EEE Kohei Makita (Corresponding Author)
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7O U7z,

B 5% &% Johanna Lindahl (Corresponding Author)

- 111 -



W R SCEH

TV TP BB LT R - BB - R L F BRI O HER L A BT SR - R T DR,
ST IS 38 1T DAE T 2T

3 =]

AVZUAET TR 27V Z O MERIT N R IS TEEIRL 727 H
MEZEZ &, o NBIBRYYE ThHZ L M- TWVDIEROEISIZENET 8.3%
& 2.6% LR T2, FON AERBNTFEE T DHD NITFFILA IR T Tz, Faf AR
IR R R A 2 — 7y M T DB RIBE T,

B 5 EF#%E  Hiroichi Kono (Corresponding Author)
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B 5% &% Chaithep Poolkhet (Corresponding Author)
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N BRI @ ERYLE 5 (Zoonotic Diseases)

Yasukazu Muramatsu

Professor
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[. EEHEIIETEE  <First or Corresponding Author >

II. Z®?Ofh<Others>

1) Survey of tick-borne zoonotic viruses in wild deer in Hokkaido, Japan.
Uchida L, Hayasaka D, Ngwe Tun MM, Morita K, Muramatsu Y,
Hagiwara K.
J. Vet. Med. Sci. 80: 985-988. 2018.
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B 5% ET#E  Katsuro Hagiwara (Corresponding Author)
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BRIZJFRELT: (Veterinary Anesthesiology)

Kazuto Yamashita

Professor
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1) Infuence of sevoflurane anesthesia with mechanical ventilation and fluid-
therapy on distribution of subcutaneously administered robenacoxib in
dogs.

Oyama N., Sano T, Yamamori M, Tamura J, Umar MA, Endo Y, Ishikawa
Y, Itoh A, Miyoshi K, Yamashita K.
J. Vet. Med. Sci. 80: 1450-1455. 2018.

2) Clinical outcome of canine cardiopulmonary resuscitation following the
RECOVER clinical guidelines at a Japanese nighttime animal hospital.
Kawase K, Ujiie H, Takaki M, Yamashita K.

J. Vet. Med. Sci. 80:518-525. 2018.

3) Anesthetic and cardiorespiratory effects of single-bolus intravenous
alfaxalone with or without intramuscular xylazine-premedication in calves.
El-Hawari SF, Sakata H, Oyama N, Tamura J, Higuchi C, Endo Y, Miyoshi
K, Sano T, Suzuki K, Yamashita K.

J. Vet. Med. Sci. 80:361-367. 2018.

II. % dOfh<Others>

1) Blood biochemistry and hematological changes in rats after administration
of a mixure of three anesthetic agents.
Ochiai Y, Baba A, Hiramatsu M, Toyota N, Watanabe T, Yamashita K,
Yokota H, Iwano H.
J. Vet. Med. Sci. 80:387-394. 2018.
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m 54 ETA  Kazuto Yamashita (Corresponding Author)
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m 54 ETA  Kazuto Yamashita (Corresponding Author)
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m 50 EE  Kazuto Yamashita (Corresponding Author)
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m A& F T Hidetomo Iwno (Corresponding Author)
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Tatsuya Andoh

Associate Professor
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BB/ EF T (Small Animal Surgery I)

Mitsuhiro Isaka

Associate Professor
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BREMETF (Veterinary Anatomy)

Hiromi Ueda

Associate Professor
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[. ZEBHEIIETESE  <First or Corresponding Author >

>N

II. % ?fth<Others>
1) Fibrillar architecture at three different sites of the bovine superficial digital

flexor tendon.
Naoki Takahashi, Takuya Hirose, Jun A. Minaguchi, Hiromi Ueda, Prasarn

Tangkawattana, Kazushige Takehana.
J. Vet. Med. Sci. 80: 405-412. 2018.
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B 5 Ef#%E Prasarn Tangkawattana (Corresponding Author)
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B4 % (Food Microbiology and Food Safety)

Masaru Usuil

Associate Professor
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[. ZEBHEIIETESE  <First or Corresponding Author >
1) High prevalence of mcr-1, mcr-3, and mcr-5 in Escherichia coli derived
from diseased pigs in Japan.
Fukuda A, Sato T, Shinagawa M, Takahashi S, Asai T, Yokota S, Usui M,
Tamura Y.
Int J Antimicrob Agents. 51: 163-164. 2018.
2) Co-harboring cephalosporin (bla)/colistin (mcr) resistance genes among
Enterobacteriaceae from flies in Thailand.
Fukuda A, Usui M, Okubo T, Tagaki C, Sukpanyatham N, Tamura Y.
FEMS Microbiol Lett. 365: 16. 2018.
3) Stenotrophomonas maltophilia is highly prevalent among houseflies
(Musuca domestica)
Fukuda A, Usui M, Wakao H, Boonla C, Tamura Y.
J. Med. Microbiol. 66: 1202-1206. 2017.

II. # DO <Others>

1) Tigecycline susceptibility of Klebsiella pneumoniae complex and
Escherichia coli isolates from companion animals: the prevalence of
tigecycline-nonsusceptibile K. pneumoniae complex, including
internationally expanding human pathogenic lineage
Sato T, Harada K, Usui M, Tsuyuki Y, Shiraishi T, Tamura Y, Yokota S.
Microbial Drug Resistance. 24: 860-867. 2018.

2) Bacteriophage ®SA012 has a broad host range against Staphylococcus

aureus and effective lytic capacity in a mouse mastitis model.
Iwano H, Inoue Y, Takasago T, Kobayashi H, Furusawa T, Taniguchi K,
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Fujiki J, Yokota H, Usui M, Tanji Y, Hagiwara K, Higuchi H, Tamura Y.
Biology. 7: 8. 2018.

3) Prevalence of methicillin-resistant Staphylococcus aureus among veterinary
staff in small animal hospitals in Sapporo, Japan, between 2008 and 2016:
A follow up study
Sato T, Usui M, Maetani S, Tamura Y.

J. Infect. Chemother. 24: 288-591. 2018.

4) Characterization of the lytic capability of a novel endolysin Lys-phiSA012,
derived from a polyvalent Staphylococcus aureus bacteriophage.

Fujiki J, Nakamura T, Furusawa T, Ohno H, Takahashi H, Kitana J, Usui M,
Higuchi H, Tanji Y, Tamura Y, Iwano H.
Pharmaceuticals. 11 (1). pii: E25. 2018.

5) Isolation of an mcr-1-harboring Escherichia coli from a human clinical
setting in Sapporo, Japan.

Sato T, Fukuda A, Usui M, Shinagawa M, Shiraishi T, Tamura Y, Takahashi
S, Yokota S.
J Glob Antimicrob Res.13:20-21. 2018.

6) Contribution of novel amino acid alterations in PmrA or PmrB to colistin
resistance in mcr-negative Escherichia coli clinical isolates including major
multidrug-resistant lineages O25b:H4-ST131-H30Rx and non-x".

Sato T, Shiraishi T, Hiyama Y, Honda H, Shinagawa M, Usui M, Kuronuma
K, Masumori N, Takahashi S, Tamura Y, Yokota S.
Antimicrob Agents Chemother. 62: pii: e00864-18. 2018.

7) Species distribution, virulence factors, and antimicrobial resistance of
Acinetobacter spp. isolates from dogs and cats: a preliminary study
Kimura Y, Harada K, Shimizu T, Sato T, Kajino A, Usui M, Tamura Y,
Tsuyuki Y, Miyamoto T, Ohki A, Watarai M.

Microbiol Immunol. 62: 462-466. 2018.
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B 5 ETE Toyotaka Sato (Corresponding Author)
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B 5 ET#E Hidetomo Iwano (Corresponding Author)
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B 5 EEE Yutaka Tamura (Corresponding Author)
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B 5 ET#E Hidetomo Iwano (Corresponding Author
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AEEIYNELS T (Large Animal Internal Medicine I)

Hiromichi Ohtsuka

Associate Professor
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1) Effect of Pasteurella Multocida soluble Antigen stimulation on the in vitro
Response of Peripheral Blood mononuclrear Cells of Holstein Calves.
Ohtsuka, H., Inoue, M., Maeda, Y., Tanabe, T., Tajima, M.

Acta Veterinaria 68: 201-210. 2018.

II. % ®dOfth<Others>

1) Heme-binding of bovine lactoferrin: the potential presence of a heme-
binding capacity in an ancestral transferrin gene.
Saito, N., lio, T., Yoshikawa., Y, Ohtsuka, H., Orino, K.
Biometals 31: 131-138. 2018.
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Short communication DOI: 10.2478/acve-2018-0014

EFFECT OF PASTEURELLA MULTOCIDA SOLUBLE
ANTIGEN STIMULATION ON THE IN VITRO RESPONSE
OF PERIPHERAL BLOOD MONONUCLEAR CELLS

OF HOLSTEIN CALVES

HIROMICHI Ohtsuka', MAKI Inoue’, YOSUKE Maeda®, TAISHI Tanabe®
MOTOSHI Tajima'

'School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu, Hokkaido, 069-8501; *School of
Veterinary Medicine, Kitasato University, Towada, Aomori, 034-8628, Japan

(Received 05 October 2017, Accepred 16 March 2018)

The expressions of cytokines mRNA, including interleukin-4 (11.-4), interleukin-
17A (IL-17A) and interferon-gamma (IFN-y), their master regulatory transcription
factors, and signal transducers and activator of transcription (STAT) stimulated in
vitro with Pasteurella (P) multocida soluble antigen were examined in peripheral blood
mononuclear cells (PBMC) from Holstein calves. The healthy Holstein calves were
divided into three groups; 2 weeks old (2W Group, N=8), 6 weeks old (6W Group,
N=8), and 10 weeks old (10W Group, N=8). PBMC were stimulated in vitro by soluble
antigen of P. multocida. There were significantly lower expressions of IFN-y, IL-4,
and STAT-6 mRNA of PBMC stimulated with P multocida soluble antigen in the 2W
Group compared to that in the 10W Group. Expression of IL-17A and IFN-y in
PBMC stimulated with P. multocida soluble antigen were significantly higher compared
with the PBMC without stimulation in the 6\ groups. The results of the present study
demonstrated that 2W old calves had decreased cytokine expression of PBMC when in
vitro stimulated with P multocida soluble antigen in vitro,

Key words: calves, cytokine, immune function, Pasfesrella multocida
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KEYWORDS Abstract Objectives: Plasma atrial natriuretic peptide (ANP) levels have been re-
Cardiac biomarker; ported to be elevated in cats with cardiomyopathy. We investigated the diagnostic
Feline; accuracy of plasma ANP concentration as an indicater of the severity of cardiomye-
Heart disease; pathies.

Heart failure; Animals: This study included 78 centrol cats and 83 cats with various types of car-

diomyopathy.

Hypertrophic cardio- Methods: This was a prospective multicentre study. Control cats were determined
myopathy to have a normal heart, and diseased cats were diagnosed by echocardiography.

Diseased cats were divided into asymptomatic cats without left atrial dilation
(LAD), asymptomatic cats with LAD, and cats with heart failure. Plasma C-terminal
ANP concentrations were measured using chemiluminescence.

Results: The median plasma ANP concentration in controls was 43.3 (interquartile
range, 33.0-56.3) pg/mL. Plasma ANP values were significantly higher in the cardi-
omyopathic cats with LAD and heart failure, but the values in cats without LAD
were comparable to those in control cats. To distinguish cats with cardiomyapathy
from controls, a plasma ANP concentration =77.5 pg/mL afforded sensitivity of
66.3% and specificity of 84.6%. Use of plasma ANP concentration =110.9 pg/mL
to identify cats with LAD had a sensitivity of 73.6% and specificity of 93.5%. The
areas under the receiver-operating characteristic curve were 0.80 and 0.86.
Conclusions: Plasma ANP concentrations were higher in cats with more advanced
cardiomyopathy. Although assaying the ANP concentration alone may not help to
diagnose cardiac disease, measuring provides additional information that is useful
for assessing the severity of cardiomyopathies.

© 2018 Elsevier B.V. All rights reserved.
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Abstract: For the development of effective treatment strategies for Japanese encephalitis (JE),
it is important to identify the viral factors causing severe disease during JE virus (JEV) infection.
In this study, we assessed whether amino acid substitutions are critical factors for higher mortality of
JaTH160 compared with JaOArS5982 in mice using the technique of infectious cDNA clones. We raised
the possibility that two amino acids of Cj54 and NS344, of JaTH160 may contribute to increased
mortality in mice. However, simultaneous substitutions of these amino acids did not significantly
increase the virulence of JaOArS982, suggesting that high mortality due to JaTH160 viral infection
cannot be simply attributed to the specific amino acids. Multiple and complex, but not simple,
mechanisms may induce the high mortality of JaTH160 infection in mice.

Keywords: Japanese encephalitis virus; pathogenicity; mouse; recombinant; amino acid substitution

W GG S0 B
< 2B D BAME T A VADIEEMIZ Y NR— R = XT 4 7 ACHESL T )
1 & HAREATT 721 CIEEIA T & 2

m = =]
PHRBTIRRIERR D720 BARRNZ (JE) (28T oA L ARIOTFEFEMEOREI 23K D
HILTWD, AR THR A IXTHAREK 7 A LA (JEV) JaTH1608K (mESEER) &
JaOArS9O82HE (RESESR) 12O\ T, BRI/ n—r 2N NN—RA V=X T 4 7 R
FIEIZESE, MEOMET XV BRO~ 7 AT DWEEEZFHME LZ, & OREE,
JaTHI60KRIZH1F B 7 7> R-124F BB L UONS3482FH DT 2 J fEhd~ 7 A TOEIER
WZHGTHZERHALMNE o7, L, WAEREZE A L7-Ja0OArSIS2HE Tl EsE=R
DOEIMIMEER SN2 o7, LA EOFERI S JaTHICR D~ 7 A TO W ESER T
Wi7R 7 2V BOZTIHRESINT, MOERNEEE T2 2 LEARBI NI,
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(rRVFV-N) % 72 1gG 35 KL OV IgM ELISA 3 STV A28, L0 @, &Rk
DB FEDOHIENLE L SN TWD, ABFZETH AL His # 7 21 L7- tRVFV-N %
B AT AEBHE L, ZOHR%E W IgG sandwich ELISA 3 J O IgM capture ELISA % 32
M L7z, 201345, 7 =7 TU 7 hAL—BADH—_A T o 2 TINE U7 A LIE 96 15
K3 LT2006-07 4E, =7 TDVY 7 b —BADOFATHRHE SN2 ) 7 b oS L—EGE
BEOMIE 96 MIEZHE L7, BEFORTF LY A NV AZHWZFiEE Fx OBR L
FIE%& g U7-fE 5L, 1gG sandwich ELISA 35 X U IgM capture ELISA 312 100%BE1E D 5
WL, B, FRREEIIHIZ 100% Th o7, Frx OBHFE L2 rRVFV-N & W -2l %
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Innate immune response of bovine mammary epithelial cells
to Mycoplasma bovis

Satoshi Gondaira', Hidetoshi Higuchi'*, Hidetomo Iwano’, Koji Nishi', Takanori Nebu', Keiichi Nakajima®, Hajime Nagahata'

! Animal Health Laboratory, and "Dc_mrmwu! of Veterinary Biochemistry, Graduate School of Veterinary Medicine, Rakuno Gakuen University, Ebetsu
069-8501, Japan
*National Agricultural Research Center for Hokkaido Region, National Agriculture and Food Research Organization, Sapporo 062-8553, Japan

Mycoplasma spp. are contagious bacteria, and mycoplasmal mastitis is a serious productivity problem on dairy farms. Bovine mammary
epithelial cells (bMECs) have an important role in the elimination of pathogens, but the effect of Mycoplasma bovis on bMECs has not been
fully described. To elucidate the immune response against intramammary infection by M. bovis, we undertook microarray analysis to examine
and profile mRNA expression in bMECs after stimulation with M. bovis. We also compared the effects of M. bovis, Staphylococcus aureus,
and Escherichia coli on immune-related mRNA expression in bMECs. Transcriptome analysis indicated a significant decrease in the level
of mRNA-encoding lysine-specific demethylase 4D, suggesting that the immune response is suppressed by a decrease in histone demethylase
activity. Interleukin (IL)-1B, IL-6, tumor necrosis factor alpha, toll-like receptor (TLR) 2, and TLR4 mRNA expression levels were
significantly increased in bMECs stimulated with heat-killed M. bovis, but the expression levels were lower than those following stimulation
by heat-killed S. aureus or E. coli. Our results suggest that M. bovis weakly affects mRNA expression in bMECs compared to the effects of
E. coli or §. aureus. Moreover, live M. bovis may induce suppression of the immune response in bMECs.

Keywords: Mycoplasma bovis, bovine mammary epithelial cells, cytokines, innate immunity, microarray analysis

Wi CEHA
Mycoplasma bovis \Zx13 2 7 L FLR AR D B SR E IR A

[ =]
~A 2T T AHABERITBESG B O CTHERRRENBREE L6 THEETH DL, ¥
TFLIR BRI R E AR R B SR S IS B e E 2 5 T D, Mycoplasma bovis
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FINIZ 32 7 S FUMR BRI O MRV B AR - RBBURITRE R 22 6 B 2 MUl A F LAk
(2 & 0 SIS A &ML 2 lysine-spesific demethylase 4D 0D % Bl £ A3 HEfi ek R & B L
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WoHRNoTe, £z, C2CL2AHHFMMDEER MG T L 73/ v UBERE R Zan L
B LR, B i ot 220 =7 v 7 3% ) u U Rt &, DLk
DOFREFIN G, C2C2AHZFMIAIZI WV TCORTA G KR I, TOHREEE L LT LI/ 1
CUIRERI AR EEE L TV D 2 EAVRIR S LT,
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RN R A /v 9 DENV2 28 Bk A4 BLAE L 72, HLMfE S 72 DENV2 ZR 2R & 28 BLRR S
HTH7 X BREROMREREET D707 ) LN %2 326 L= fE S, DENV2 ZEED
a— REEIRICBIT S 3 207 I VAR (=X —7 TI20K, NS4A MS5T, NS4B G124A)
Z R E L7-, NS4A M8ST 35 L TN NS4B G124B % & eif#fa 2 DENV2 12, WT (2~ THfiEl
JE kT d % BHK-21, Vero, Huh-7 HEFEIZ W TEVWVVER M 27~ L7z, — 5T, i kit
THD COB6 ML TIET T — 7 FERREEN KA L Tz, & 51T, NS4BG124A DA% G ekl
#ix DENV2 X, C6/36 IZB W TS 7 —7 DA RS 72> 7=, —JF T, Vero, Huh-7 fflifcl
TIE WT IR TEWEGli 2~ Lz, LA EORERIL, DENV2 NS4B (2815 1 7 2 /&
ZEHL (G124A) 723, WHFLSEH ARG & i AR I B W THEI T 5 U A L AR A § 72 5
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Amidas K A A 2) | I DOEEFEHK KA A2 (SH3b R A A V) DORKERKREHER
L. IRETEMEZ5E L72fE R, SH3b K A A NTIRAFRY72CHAP R A A N2 L DA ETE
MEAUREBE SN, £2. ImMO AT T AA A3 L ON00 pMD RSN A A > DN
I%. LysphiSAOL2DEETEMZ T S E7-, S 612, Lys phiSAOI2O X, A FH
U OMICED &7, LLEOFERMNG, =2 v KT A 2 U AXERAIMR M O]
WCHBKNT2EH T 7e—FThd I PRSIz,

B 54 F{T#  Hidetomo Iwano (Corresponding Author)

— 234 -



— 235 -



WG S H
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U VBRI E G T D IRORIETH Y . ZDIRFE DT DI HIAEWE % #
THZEND BERFERIZB N TR RERRFELTH D, £z, HET FVEKE
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EIE—FEDO—2L LTHEAINTWD, AR TIE, Fxr BT ETITHEEL 2N
77 VFA 77— (PSA012F L TUNPSA039) DHFER HKSAIZKIT D18 B A REA L
oo ZTHHDONRT T VAT 7 —V%, 4035 0 OBEFRUCHFAIS N DK DSAZ T
L. 62637 L OBIB TR INDROMRSABIER LT, S HIZ, v 7 A
BRET IVIZEWT, OSA0I2OFH1%, SADEEFE & LI BT DRIEZ MK L=, =
D OFERIE, TRHR1E Tk 2 79 O SAO12 AN ER L PE I BT DA A PiE ' & 72
L AREME A R L TV D,
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R \IRFRHEND, — T, RO BPA Ofe 513, WHHRITER~ 72EEEY b
25 Z L, S OITHR#ZLICIE BPA (R 64 L, I~ ITLTnsZ &
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AL TIHEINETT I BREEDRFRESN TR TELEY VY VR F4E
W)k L database & IV CHENT L 72, #%iE1X GASFR SPEHH SAQQR KESRK
LPAKI QPR TH Y, 28 HO7T X VNG RY 30T Y LT I BRI L 0 Effiz
ZTTWie, EAEY M7 LU I OEMIRE & [FERIC BRI i b FELR D i,
BRELEY T LU L BTy RBLWT v O GHS-Rla Z 1 EIE[R U Fn: col
BT, fHELT Y MEEEEATIEIZ LY VI TERARIGESS E R S
2o tz, DM & LTI O GHS-Rla BHES#HRD TERWZ ERRK EZ 26
iz, 7LV A E/NEy N TEIFE L LT 7L a—ZAOHEMMBED & iviz, 4 ElfFE
ELEENEY 7 LY IO ILEM) & e 5 N Kkl (FRC 1000 ET) 2H L
TRV, S%ELVEY MBI 7V UMRICERTHD B2 BT,
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3 =]
~ U R DA B2 52 % alpha ZZ A OV TR AR iR 21T > 72, Alpha-
1 ZARAEENFED phenylephrine (347 LFEAEADULHE 1 & OAAE A IR EER AN S &
7z —77. alpha-2 ZFEAEVEENZED clonidine, xylazine |3 i CIRIGHEEE 2K F S,
A& 2 Bk &7 (IS IE alpha, beta W3 AL DB 3K T L IHl S 2o 72),
Phenylephrine D /EHIZ—H, propranolol THf SAL7223, FAET 2 1EHIX prazosin TGS
L7z, 2D Z LI, alpha-1 ZZ8K %I L7 IUHER . OHIEOE KBRS ~ 7 2L E AR
THZELERLTWND, Alpha-1 SFERDOBEFHBLE ~ U ZDBOEENL (HO0FE, £
L. L) THET S E IB>> 1A=ID DJHE 7257, Silodosin (%, KHRE TIE
phenylephrine @ 1 (propranolol XL{E FYCE B EZ 5 2 20> 722, @IEE(uM) TiX
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PIHERE S 7225, Hg, Cd. Pb, As& bIEWHHEOHEPA ThHh o7z, o Fa v LT 2
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7o R OB BIT DCYP2COBE TN Z LRI STz, ZDZ EiEx
2 ONSAIDsTUHREIME W = & EBIRRN H D0 L7z,
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PCBsi L OVK U RF(LEERY) (PBDEs) 72 & DR U N1 7 L ALEHR) 134 B 70 o3 it
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AX ¥ XYy —ZRRCD1631E, WFLEMIC T D EIRIIEME: M2 ~7a >
7T H AV T T F v — L LTURLBAHERTWD, ABFZETIL, 7 CDI163
DOHIISEIR )T 222D 7 7 o —F LUK, ABM-1A9 & ABM-2D6% {ERL L 7=, T
KEeRHWy2Z o TayT 4 o7&, FERITB I OETLENENONSHZ A & — K
H11Z1308 L TNS50kDad 7 2 CD163 5% it N v K& Uz, MR O H AT 6E 72 fie/)s
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BROFED Y G H DN DDIbal +~ 7 1 77— AATICY T S 2 & VA
L. S5IZCD163IZYta S NTa~7 a7 7 —VIZAMERDO BV AL PHEBEIZBIE SN
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(33.7pmol / mLLA |) OFEER MR - O F[TAMECD163D L~V A3 L1z, s O L
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Effects of pasturing on behavior and salivary cortisol concentrations
in breeding sows

Mikio SUGANOV *  Michi YAMADAZ2, Akane TSUCHIYA?), Hanako YOSHIDA?
and Masaharu MORIYOSHI!"

1) Department of Veterinary Medicine, Rakuno Gakuen University,
582 Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan

2) Department of Sustainable Agriculture, Rakuno Gakuen University,
582 Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan

ABSTRACT

After being released from confinement and given
access to pasture during the daytime, behavioral
changes and fluctuations in salivary cortisol concen-
trations were observed in seven sows. It was found
that while the sows were in the confinement period
(days -1 to 0), their resting behavior occupied over
84% of their activity. However, sows increased their
moving activity while in the daytime pasture period
(days 1 to 5). The resting behavior reached its mini-
mum value on day 2 and gradually increased from day
4. On the other hand, salivary cortisol concentration
during confinement period did not differ between
morning and evening, and it remained at 0.077 to
0.086 ug / dl. It rises from the evening of the first day
of release and shows the highest value (0.293 ug / dn
on the second day moming. The high value lasted until
the 4th day and turned to decrease after the 5th day.
The salivary cortisol concentrations in the afternoon
on days 1 and 4 were significantly higher (p < 0.05)
than the afternoon values of day 0. Salivary cortisol
concentrations began to decrease on day 5. This im-
plicd that the sows adapted to the new environment.
The coincidence between the increasing resting time
and decreasing cortisol concentrations on day 5 may
suggest a relationship between behavioral patterns and

salivary cortisol concentrations. However, establishing

the exact dynamics of cortisol requires a longer period

of study.

Key words: Behavior, Cortisol Concentration,

Pasture, Sow, Stress

INTRODUCTION

In the modern pig farming industry in Japan,
sows are confined in narrow battery cages to reduce
both labor and production costs?. However, such con-
fined environments can produce stress in the sows.
Stress may reduce immune function and increase in-
fection. Fujita et al.?’ reported that lymphocytic prolif-
eration was found to increase in stressed crossbred
pigs being raised in a crowded environment.
Insufficient exercise through long-term confinement
could weaken the musculoskeletal system and articula-
tion of the sows, which would produce a negative im-
pact on general health and physiological function.
Heat stress was also stated to inhibit ovarian follicular
development by Tania et al.” . The lack of large ovari-
an follicles results in an increased number of anestrous
sows, delays in returning to estrus, and sequentially re-
duced litter size and delivery rates. Such adverse ef-
fects of stress on pig rearing indicate how crucial it is
to provide facilities and management with minimized

stress conditions.

W i S B
A =)V TCHRE SR O TE I JOMERR T = VY — VRIS RAE TR D

m = =]

A~ — VAR R OMER R 2 LT — WREE IR, il LW & HI27E1E72 < 0.077~0.086
pg/dICHERS LT, MBI O~ L0 B L, 28 BllZ A ATE (0293ug) ZRL7T-, &
EIZ48 BF#% E ChixSH BB ICER U2, A b— LfABERE (0H) ik L LT,
IH B % E4H BP0 aNF Y — VREICAERENRO btz (p<0.05) . {TEIEIA
EWEE T 2 VT — )L DBRRIZOW T, PSR, 5 HLRRIREEIG 238N0 U 72y
H & MR = VT — VIR EE DN T D RS —E L Tuvie, ZAUE, MERDSET L VBRER
WA LT EEZERL TS, LOLRRL, A NLREa LT Y — VRBEDOBRE IE
IR T D121 L S IR WHIMOREN LI TH 5 & bz,
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