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The relationship between the use of antibiotics at drying off period and
the occurrence of postpartum mastitis in eastern Hokkaido
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Summary

The use of antimicrobials in the dry period of dairy cattle is an important issue in terms of drug resistance and
antimicrobial reduction. In Europe and elsewhere, antimicrobial drugs are selectively used for each herd as well
as for individual cows, but in Japan, blanket dry cow therapy is used. In this study, we investigated the
relationship between antimicrobial use rates and the incidence of postpartum lactation mastitis to explore the
potential of the selective use of antimicrobials.

Information was obtained from 142,361 dairy cattle on 1,579 dairy farms in eastern Hokkaido. There were 181
non-use farms, 65 low-use farms, 150 medium-use farms and 1,183 high-use farms, with average mastitis incidence
rates of 46.4%, 51.4%, 55.1%, and 56.1%, respectively. Non-use farms showed the lowest rate. These results indicate
that the use of antimicrobial agents does not always lead to the suppression of postpartum mastitis. In addition, it
was presumed that antibacterial agents were not necessarily required during the dry period if the condition of the
individual cow and its feeding hygiene management were both appropriate. Blanket dry cow therapy is now
widely practiced, but it is thought to be worthwhile to revisit the selective treatment of infected teats alone.

Key words : Cattle, Selective dry cow therapy, Antimicrobial agents, Epidemiological survey
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P IS X 5 AT (Antimicrobial resistance:
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AN RO ML, © M AURGGE SRR L T3
WMEELBSICHETIRNND L. £, IELR
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AP BTHREOBHAPEZARICR DL N &
R, AMRNOBEEHROB T Y 225, 2000418 LIS
WA RO BDCT 205, WFKE % kD 5 VT3 E
ORBII U TRF § 2 RN ERE (Selective
Dry Cow Therapy : SDCT) D% 2 J5 23k M % vz
HRELECTILE D IGD 7.

L2 L, BUEOHATIZSDCT OHLY flAFIZE AL
TN TBLT, AERDOE L TR OMEFME & R
P75 BDCT DX — I TH 5%, Lo LE4E, Bk
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B LVFE
(1) ZHIARFERAKR

REFITIMA L T 2L E AL 6 Hiik (A - F)
5, MEEKIS795, FLH1423618H A SEHR % 572

FLUHE ORI T B, BIMREAN B 5, HRHE (K1), ZOHBIEERIRINISEZANBR 17> T2
1. HEHEOBR R, FEIEH

Ho Ik A B C D E F At
REFH (F) 341 272 253 229 286 198 1,579
K& AL A AT (50) 31,196 23,429 23,707 20,657 25453 17,919 142,361
— N7 Y SEHEE 915 86.1 937 90.2 89.0 905 90.2
SrREEEL (5H) 29,493 21,501 22,170 18,707 23,489 16,498 131,858
— M7 ) SEHEEK 86,5 79.0 876 817 82.1 833 835

e pE T O oI (SH) 20,306 15,251 15,365 13,209 16,375 11,347 92,353
— U7 ) SEEE 61.0 56.1 60.7 57.7 57.3 573 585
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xS OISR IIMALI O35 25 4 267530 % Al O
bDETO% L EDBEBRFHZ A LI L 7.

(2) #HstnE

W ALK IR O REE B O W T XARE, IR
WOIELEREREORFEMIZOVWTIEXME (Kr 7
O — =), WIABREEAEO SRR BIZOWw
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5P FLEE #5843 Tukey @ HSDHME, K3 7L
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1To7z.

HREAKES WU T EHERAEDY & LT

= R

LT OHERIZ131,8585E T, e O 5 EE (LU
T, R 1392353HTH -7z, 1 FY D) IR
BRI A HIEi61.098, BHiIR56.154, C #b160.7598, D Hb

5778, EMi57.35H, FHuIES738H TH O, HidgHIC
IBEIRSN o7

M FLERE SRS L M EAIIOWTE 2ITIRL
7z, 92353WHDREELIIH L, HAKEL LS L0
760145 CTdH V), IR LT EA1E823% Th - 7.
HHIHOL )T E 413 A #Ii81.2%, BHIIKS75%, C ik
705%, DHiI%, 937%. EH13884.0%, FHik775% T
HY, CHIETRRA 7L, DHIITE» - 72, WHE
FIXAFOETOHIEE CTHEELRENA LN

ETONBRERE, MBI 2 RPN FLE 2%
FIERM D, ONFEHEB X OEGIZOWTEIITRL
7o, ETORBREHIZLIG8IH D ) b kWAL FLE %
FEHE D N IZ67,7555H T, FEEEE A 13515% TdH -
72, RHIROFEREEI AT A HIR49.6%, BHIKS56%, C
H3952.3%, D H#15506%, E Hi1%49.3%, F Hii%51.7%
ThHhorz. EHIEI RS BEEGHIEL, B, Cib
B, Fuge g LAEIRWEz R L7z,

W AKRE AR OMIBHRR T A K4 TR L. &
FLEREF AR IS B\ T C Ul &t L& T o s A
FICEWEER L. 72, DR & B L F s
FICEWEER L.

HAREFARICI > TERE4A0EL-RREAEZ
FS5IWMR L 15798 @ 9 B A B K 12181
(11%), K AE B 13657 (4 %), Al Al B 1315007
(10%), EfiiFEEZ1L1835 (75%) THh - 7-.

EHIZ, HAKRBHERARICI - TA4H5HELZBRD,
SRR FLINC BT 2 P A KR L7z, BIE
I ARE464%, RAEARES14%, Wl #ES5.1%,

K2, WAL S X OIS

Ho ik A B C D E F it
FERELF O 4 I B A 20,806 15,251 15,365 13,209 16,375 11,347 92,353
L5 SRR 16,897 13,345 10,839 12,373 13,761 8,799 76,014
e (%) 81.2 87.5 705 937 84.0 775 82.3
A~FOFTRTCOMAEDLETHERED D
£ 3. ETOHFBREARE KB BT 2 KW AR RIHEORBEHB L OH &

sk Al B" ce D® E’ F il
Ve 29,493 21,501 22,170 18,702 23,489 16,498 131,858
FLBE S S DB R 14,640 11,944 11,598 9457 11,588 8,528 67,755
SIEHE (%) 49.6 55.6 52.3 50.6 493 51.7 515

RIFTHTHERED Y
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Hod A B C D E F

AR (FR) 28 21 63° 10° 33 26°

AR 78 11 11 6 12 14 11

R 750 26 19 17 22 36 30

AR 75 276 221 167 185 203 131
BB CHERED Y

#5. FFLKE AR X o T L 2 RE O RIAFLINFLEE RIEREIRDL

LR AN B B fif P 3 rp 0 P e P B
(LB ) (0%) (0~30%) (30~70%) (70% LA 1)
BRER 181 65 150 1183
#E (%) 11 4 10 75
FBERIEE (%) 464 514 55.1° 56.1"
FLEE 2T %630 % A i

BRI 58° 11 28° 180°
#E (%) 320 170 187 152
FLBE RISIEFRT0% LA L

BREH 37 16 36 318
#E (%) 204 24.6 24.0 26.9
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Effect of presence of ciliate protozoa on the rumen
fermentation and antioxidant activity of calves
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Summary

Three castrated male Holstein calves were used to investigate effect of ciliate protozoa on the ruminal
fermentation and antioxidant status. Calves were isolated from their dams after birth, and were reared
individually maintaining rumen protozoa-free. After weaning, they were fed a diet containing hay and concentrate
(4:1) twice daily. At 15 weeks of age, calves were inoculated mixed protozoa obtained from a milking cow. Ruminal
fermentation and antioxidant status, and digestibility of feed were compared between unfaunated period (10 - 14
weeks of age, protozoa-absent, U period) and faunated period (15 - 19 weeks of age, protozoa-present, F period).
Digestibility of dry matter was significantly higher in F period than that in U period, but daily gain was not
different between both periods. Concentrations of rumen ammonia-N and short chain fatty acid (SCFA) were
significantly higher in F than U at 2 and 5 hr after feeding. Proportions of butyric acid and iso-valeric acid in
SCFA were higher in F than U. Ruminal antioxidant activities (units/mL) in U period (ranged from 273 to 410) and
in F (ranged from 609 to 699) were increased after 2 hr and decresed after 5 hr of feeding, being significantly
higher in F period than U period. Similar tendency in rumen fermentation and antioxidant activity was also shown
in incubation experiment iz vitro. These results demonstrate that rumen protozoa have important role in increase

ruminal fermentation and antioxidant activity.

Key words : antioxidant activity, rumen fermentation, free radical scavenging activity, rumen protozoa, calf
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Introduction

Ruminal fermentation requires strictly anaerobic
conditions and in fact oxygen is toxic to most rumen
microorganisms such as bacteria, protozoa and fungi.
Usually, oxygen that enters the rumen either across
rumen wall or with feed is quickly consumed by
aerobic bacteria adherent on the rumen wall or by
oxygen tolerant rumen anaerobic bacteria "',
Therefore, the concentration of oxygen in the rumen
fluid falls to undetectable levels immediately after
feeding.

Ciliated protozoa account for approximately half of
the total microbial biomass in the rumen and
contribute to digest feed materials *'®. In common with
other anaerobic protozoa such as the trichomonads,
certain rumen protozoa have been known to possess
hydrogenosomes, which have been implicated in
oxygen utilization during oxidative stress ®'®. Thus,
rumen protozoa consume oxygen and may have a
significant role in ruminal oxygen scavenging and help
to control oxygen fluxes that are detrimental to more
susceptible rumen microbes '®.

Studies by elimination of rumen protozoa, namely
defaunation, revealed that transient oxygen fluctuation
was observed in sheep rumen fluid which did not exist
in normal protozoa-present, faunated rumen . It is
therefore proposed that rumen ciliated protozoa
contribute to the control of ruminal oxygen fluxes
and therefore aid in the stabilization of ruminal
metabolism .

In the previous study, we compared ruminal
antioxidant activity by using protozoa-free (unfaunated)
and protozoa-present (faunated) Holstein male cattle,

and found that post-feeding antioxidant activity was
significantly higher in faunated than unfaunated
cattle *. These results suggested that rumen protozoa
have an important role to maintain oxidant-antioxidant
balance and active fermentation in the rumen.

In the present study, we investigated further on the
possible effects of rumen protozoa on ruminal
fermentation and antioxidant activity, as well as feed
digestion. In this study, we used same calves and
compared the activity during unfaunated and faunated
periods. In vitro incubation experiment was also
conducted to confirm iz vivo results.

Materials and Methods

In vivo feeding experiment

Three Holstein male castrated calves (half-siblings)
were isolated from their dams within a few days of
birth, and were reared individually in an isolated room
maintaining protozoa-free. They were castrated at 4
weeks after their birth. After weaning at 6 weeks of
birth, they were fed a diet containing Sudangrass hay
and concentrate mixture (Chubu Shiryo Co.Ltd.,
Nagoya, Japan) as shown in Table 1, at 09.00 and 16.00
hr until 14 weeks of age (Unfaunated peiod, U). At 15
weeks of age, they were inoculated with mixed
protozoa obtained from a Holstein milking cow fed hay
and concentrate and maintained for 5 weeks (Faunated
period, F). They were fed same diet as described
above. The diets were given at the level of about 3 %
of body weight throughout the experiment. Drinking
water and mineralized salt bricks were continuously
available.

At final week of each period, feces were collected
individually and weighed daily for 4 days to determine

Table 1. Composition of the experiment diet

Item

Sudangrass hay Concentrate mixture ”

Feed composition (% of dry matter basis)
Chemical composition (% of dry matter basis)
Organic matter
Crude protein
Neutral detergent fiber
Ash

80.0 200
888 939
10.2 204
65.3 20.2
112 6.1

Y Contained 41.3% corn, 234% wheat bran, 80% rapeseed meal, 7.4% soybean meal,
6.0% corn germ meal, 56% corn gluten feed, 4.8% grains, 0.6% molasses,
1.7% CaCOs;, 1.0% NaCl, and 0.2% vitamins (A and D) and trace minerals premix.
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digestibility of dry matter. The feces were composited
for each cattle and treated as described by Asano et
al. . Daily gain was also determined in this week.

Ruminal samples were taken on final day of each
period at pre-feeding (0 hr) and 2 and 5 hr after
feeding. Ruminal samples were drawn orally by suction
pump using a flexible polyvinyl chloride stomach tube.
The ruminal samples were separated from particular
matter by straining it through two layers of surgical
gauze. Approximately 100 mL of the fluid was stored
at —30TC for subsequent analysis. Concentrations of
short chain fatty acid (SCFA) and ammonia-nitrogen (N)
and protozoal number (in F period) were determined
according to Mohammed ef @l '”. On final day of each
period, jugular venous blood samples were collected at
2 hr after feeding. Blood samples were collected into
heparinized tubes, immediately placed on ice, then
centrifuged at 7,000 X g for 15 min at 4 C. The plasma
was removed and stored at —30C. After thawing,
urea-N was measured by the diacetyl monooxime
method .

The experimental protocol was approved in
accordance with the Guide for the Care and Use of
Laboratory Animals prepared by Tokyo University of
Agriculture and Technology.

In vitro incubation of rumen microbes

Short term iz wvitro incubation experiment was
carried out with ruminal fluid obtained from three
calves taken at final day of each period. About 200 mL
of ruminal sample was collected prior to the morning
feeding as mentioned above, and filtered through two
layers of surgical gauze into a separating funnel under
a flow of oxygen-free N, and CO, (95:5), The fluid was
then mixed with MB 9 buffer solution (pH 6.8) '?
contained (g/L) : NaCl, 2.8; CaCl,.2H,0, 0.06;
MgS0,.7H,0, 0.17; KH,PO,, 2.0; Na,HPO,, 6.0, in a ratio
of 1: 2. After mixing, 60 mL of diluted rumen fluid was
anaerobically poured into the serum bottle containing
400 mg (dry matter [DM] basis) substrate (ground
Sudangrass hay plus concentrate, Table 1). The ratio of
hay and concentrate was 1:1, being more concentrate
included than feed in i vivo experiment to stimulate
active fermentation. The bottles were purged with O,
free CO, and sealed with butyl rubber stoppers and
aluminum caps. The bottles were incubated at 39C in

a water bath for 6 hr with 30 oscillations per min.
Incubations were conducted in triplicate.

After finished incubation, the bottles were uncapped
and pH values of fluid were measured. Approximately
each 20 mL of the fluid was stored at —30C for
subsequent analysis. Concentrations of SCFA and total
number of protozoa (in F period) were determined as
mentioned above.

Antioxidant activity assay

The antioxidant activity was measured by assaying
the scavenging ability of stable free radical of
1,1-diphenyl-2-picrylhydrazyl (DPPH) according to Gazi
et al.”.
an Eppendorf tube (2 mL) and centrifuged at 12,000 X g
for 15 min. The supernatant was diluted four times

A rumen fluid sample (1 mL) was taken into

with de-ionized water and the activity was measured.
The radical scavenging activity was quantified as
units/mL (U/mL), according to the formula as follows;
(U/mL) = (ABSC - ABSg)/S X100, here, ABSC and
ABSS are the absorbance of the control and test
samples at 517 nm, respectively, and S is the volume
(mL) of the test sample used for the assay.

Statistical analysis

Data are presented as mean values and standard
errors of the means (unless otherwise stated). After
testing the homogeneity of the variance by Levene’s
method, Student’s t-test was used to compare the mean
values of feed digestibility, rumen fermentation
parameters and antioxidant activity, between U and F
periods. The difference was considered significant at
P<0.05, and the presence of a trend was declared at
P<0.10.

Results and Discussion

Effect of faunation on the feed digestibility, rumen
fermentation and antioxidant activity in vivo

In the previous paper ?, we have compared the
concentrations of rumen metabolites and blood
components between unfaunated and faunated calves
until 32 weeks of their birth, and found that
concentrations of fermentation products and blood
components were maintained relatively constant
during 10 - 24 weeks of age in both calves. This means
that changes in rumen fermentation and blood
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metabolites observed in current study during U period
(10 - 14 weeks of age) and F period (15 - 19 weeks of
age) should be attributed mainly to the absence or
presence of rumen protozoa.

Table 2 showed the feed digestibility, daily gain and
concentration of blood urea-N during U and F periods.
The digestibility of dry matter in F period was
significantly higher than that in U period. Daily gain
was not different between U period and F period. This

means that presence of rumen protozoa contribute to
digest feed materials in the rumen in accordance with
the report of Eugene ef al.?. The concentration of blood
urea-N in F period was significantly higher than that
in U period, being similar to the previous report ® .
This means digestion of nitrogenous compounds in the
rumen was increased by protozoa as mentioned below.

Table 3 shows the ruminal variables before and at

2 and 5 hr after feeding in U period and F period.

Table 2. Feed digestibility, daily gain and concentration of blood plasma urea-N during periods of unfaunated and

faunated
Item Unfaunated period Faunated period SEM Statistical effect
Digestibility of dry matter (%) 50.8 60.7 6.3 *
Daily gain (kg/day) 053 057 0.1 NS
Plasma urea-N (mg/100 mL) 14.6 18.1 0.6 *

*  Significantly different (p<0.05). NS, not significant. SEM, standard error of mean.

Table 3. Ruminal characteristics during periods of unfaunated and faunated iz vivo

Item Hr. after feeding  Unfaunated period Faunated period SEM Statistical effect
Total protozoa (10°/mL) 0 0 36 - -
2 0 29 - -
5 0 3.2 - -
Ammonia-nitrogen (mg/100mL) 0 6.3 78 04 NS
2 55 10.8 0.8 *
5 31 59 0.6 *
Total SCFA " (mM) 0 585 63.6 45 NS
2 60.1 78.3 43 *
5 65.0 79.5 3.6 *
SCFA composition (molar %)
Acetic acid 0 69.8 69.3 0.3 NS
2 70.7 69 05 NS
5 71.2 69.6 05 NS
Propionic acid 0 194 182 05 NS
2 195 18.6 0.3 NS
5 193 185 04 NS
Butyric acid 0 57 8.3 05 *
2 6.2 85 04 *
5 6.3 8.3 04 *
Iso-Valeric acid 0 0.9 16 0.2 *
2 0.6 1.3 0.1 *
5 05 1.1 0.1 *
Valeric acid 0 19 11 0.2 *
2 1.3 12 0.1 NS
5 1.1 12 0.1 NS
Others 0 2.3 14 0.2 *
2 1.7 1.3 0.1 NS
5 15 1.3 0.1 NS

* Significantly different (p<0.05). NS, not significant. SEM, standard error of mean. ” SCFA, short chain fatty acid.



Masudur R. GAZI et al. : Ruminal protozoa on antioxidant activity 11

Protozoa were not observed from three calves during
U period. Total protozoal number (x10°/mL) in F
period ranged from 2.9 to 3.6, decreased gradually after
feeding and increased at 5 hr. The mixed ciliate
protozoa were composed of Entodinium spp. (85%),
Dasytricha spp. (6%), Isotricha spp. (5%) and others.
Proportions of Dasytricha spp. and Isotricha spp.
somewhat increased after 2 hr. (data not shown). These
results were similar to the previous studies ™ '9.
Concentration of ammonia-N after feeding was higher
in F period than in U period. Concentration of total
SCFA after feeding was also higher in F period.
Percentages of acetic acid and propionic acid were not
different between both periods, however those of
butyric acid and iso-valeric acid were higher in F
period than U period. These results were essentially
similar to our previous reports observed in goat”, and
cattle*'”. The increase in concentrations of ammonia-N
and SCFA demonstrate that ciliate protozoa contribute
greatly to the brake-down feed components such as
nitrogenous compounds and carbohydrates materials
as indicated previously . Differences in ruminal
ammonia-N between U and F periods were reflected in
plasma urea-N concentration as described above.

Table 5 shows the changes of antioxidant activity of
rumen fluid after feeding during U period and F

period. Antioxidant activity (U/mL) ranged from 273 to
669, and increased 2 hr after feeding and decreased
thereafter in both periods. The activity was
significantly higher during F period than U period at
every sampling time. These results were almost similar
to our previous experiment by using unfaunated and
faunated cattle ¥, and confirmed the importance of
ciliate protozoa in maintaining stable antioxidant
condition in the rumen.

Effect of protozoa on the ruminal fermentation and
antioxidant activity in vitro

Table 4 shows rumen variables during iz vitro
incubation of rumen fluids of unfaunated and faunated
periods. The pH values of the fluids ranged from 6.9 to
7.1, suggesting stable fermentations were maintained
in both incubations. Numbers of protozoa somewhat
decreased after 6 hr in faunated samples. Proportions
of Dasytricha spp. and Isotricha spp. decreased slightly
after 6 hr (data not shown). Concentrations of SCFA
(mM) ranged from 24.8 to 40.9 and increased
numerically after 6 hr in all incubations, being
significantly higher in faunated than unfaunated
samples. Molar proportion of butyric acid in faunated
sample was significantly higher than that in
unfaunated, however proportions of other fatty acids

Table 4. Ruminal characteristics during periods of unfaunated and faunated iz vitro

Item Hr. of incubation  Unfaunated period Faunated period SEM Statistical effect
Incubation fluid pH 0 71 6.9 0.1 NS
6 70 7.1 0.1 NS
Total protozoa (10*/mL) 0 0 75 - -
6 0 59 - -
Total SCFA Y (mM) 0 24.8 325 1.7 *
6 32.2 409 1.7 *
SCFA composition (molar %)
Acetic acid 0 68.3 68.5 0.7 NS
6 66.8 66.7 0.6 NS
Propionic acid 0 188 194 05 NS
6 20.3 196 0.3 NS
Butyric acid 0 7.3 75 04 NS
6 8.2 95 0.3 *
Iso-Valeric acid 0 2.0 1.7 0.2 NS
6 16 1.7 0.1 NS
Valeric acid 0 16 1.0 0.3 NS
6 14 14 0.1 NS
Others 0 20 1.9 0.1 NS
6 17 1.3 0.1 NS

* Significantly different (p<0.05). NS, not significant. SEM, standard error of mean. ” SCFA, short chain fatty acid.
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Table 5. Changes of ruminal antioxidant activities during periods of unfaunated and faunated iz vivo and in vitro

Time Unfaunated period Fauated period SEM Statistical effect
Invivo e Antioxidant activity (U/mL) «-----
Hr. after feeding

0 273 619 781 *

2 410 699 66.3 *

5 281 609 739 *
In vitro

Hr. after incubation
0 352 349 26.9 NS
6 392 434 29.2 NS

* Significantly different (p<0.05). NS, not significant. SEM, standard error of mean.

were not different between both incubations. These
results are similar to iz vivo studies as described
above, although concentrations of protozoa and total
SCFA were considerably lower compared to iz vivo
observations.

The antioxidant activity detected in the culture fluid
was shown in Table 5. The activities (U/mL) ranged
from 349 to 434, increased after 6 hr incubations, and
numerically higher in F than U samples after 6 hr. The
values of antioxidant activity were somewhat lower
compared to iz vive results, it might be attributed to
lowered fermentation activity as shown in SCFA
concentration and protozoal density. The number of
protozoa was 10"/mL level, being markedly lower than
in vivo level of 10°/mL. However, similar trend that
antioxidant activity was increased by the presence of
protozoa, was obtained in both iz vivo and in vitro
experiments.

These results affirmed the previous observation that
protozoa contribute to increase antioxidant status and
fermentation activity in the rumen ®. In this
experiment, the increased rumen fermentation caused
higher SCFA production and feed digestion for calves
in faunated period.

In our previous paper?, it was demonstrated by cell
suspension incubation that rumen protozoa and
bacteria could promote antioxidant activity
independently. It is suggested that rumen protozoa
and bacteria possibly excrete different antioxidant
substances, therefore, further studies are required to
become clear about these substances and production
patterns.

Both iz vivo and in vitro results suggest that rumen
protozoa enhance antioxidant activity in the rumen,

however the mechanisms are not clearly understood.
A speculation could be made that rumen protozoa
possibly possess peculiar antioxidant defense
mechanism through producing enzymatic or non-
enzymatic detoxification of free radicals.

It is well known that ciliate protozoa engulf rumen

bacteria and modify bacterial composition '®.

In our
previous study, we also demonstrated by molecular
techniques that protozoa decrease the number of
bacteria and modify composition of bacterial flora ™.
Recent metagenomics analysis enables to clarify
bacterial composition more precisely. Therefore,
further investigations are also required to clarify the
mechanism of protozoal effect on antioxidant defense
system through the changes in bacterial composition
by using these techniques.
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(feak) 13K, & FRWE A LHEBERED 2 IR
DR L B EPHERICOVTHRR S EONLFEL
%% o7z, CSF OWATASHHERIL S 2 & FASHAZ AT TR 4
WS o TV D ER LN TV z2h, 2019489 HiZidZ
NE TOMATHIED SEENH LR T O—EREGIZBW
TCSEA AL, BRE~DI R sh 256

HABREAE MR RY: FAR R
HAERRA AL ol 208

12, 20204F 1 AICIZIBFRI ISR & < R 22 iR O It E
BYCCSEF2 AL, 250 HOMICHBET 7 HH0
BEDPHERINLFEE oz, CSE7 A NVAHH21C
WD SRR A LZTTREME D SEb =8, ik
AN A% b EATEM S N0 TR ORI, i
BOCSF A VAR ZENF TICENTHERI NV A
WARDIRAEMTH L Z EZRLTWE, 2% ), CSF
PRIZE PR A LB RS T 5 2 LR,
HOoWBLREMEEE LRI LETHEI L 2YLDT
ARSI EONLHERE LS. B, MHEIZBITAK
TOFRAEDRE, ZBEBIBT 50728 EHmE SR T
BOF, 2020455 AR HBUE, BLEEGICHIT 5584 %
GOHEIRIETIKICBITACSERHERZENT VWS
(K1),

1. CSFIZEFE LK EHE VD L LAMR I N
F IR

BREFACOLL, K Bk QFHRE - KBOF) .
KB AEWO L LO&K

=R

o
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CSFi¥, CSF7 A4 IV ADEFIZ X » Tk Z 1=l
PO THRWEEOBMEYHTH Y, QMR Bk
Rl EREB G EORBIZT SRS, 19804EF TOH
ARASHEBR L 72 CSF 1L, #ifIIRICREINLEEE O
CSF %, =I5 LR35 R UL CREE S 2 R o v
CSF 7 EHBI b Hilo A SN 72d, REBDPBILHEOE W
BUMTH o7 SMMoOCSF T, YLK
Ho9) HICBHERERIEREZ R L, RE2EERTLZ L
BT T 720, BRERIC X 2RO E
BWhETho7z. —J, [HHE% (moderate) ] & CSF
7 ANV ZEERKIZB T AHRERICZ LW ETHS
n, BN 7 V7 CTHBICHELE o T2y 4 T Th
5. 2018 ENHLHIAE THITL TWBCSFY £ )L A
(JPN2018%k) (&, RUFAEBY A wrZeiRrM (BT
\Z X BIRNT ORGSR, SEAET VT I TRAE LY A VA
R TH Y, BINTHHATLA THEE] oo 4 LA
ThHoHIEDPHW L. KOBYGFEED S5 5 N7z HH
(&, BKICBT 5 CSF o R3S, 75 W o MegE R 9% 5 %
FHCBWCTEERMBIC R 555, BIfEHHC B W THEE X
N7z CSF 7 £ )V X JPN2018¥k DRI B 1 5 K Y FEER T
b, BESLHMEBAIIBE I b0, WmEhle
RTHID HRERT & D HAREIRICZ L, EEIIE O
2HEMEAEZHEI TS, F, BEHEBKHOTYA VR
MPHAMCHEE S N, FRERD L TWwS, DF D,
CSF %7 4 v 2 JPN2018FRIZ X % Egeid, fERPRAZ DS
<, HAFEAEBEMEL, MRkE LTHAPENRSL—-FT
AN AIKFEICTA S TWD, Lo 7222 T
WBHLIZLEPIRENTBY, EREFEIERL TE2E
PROCSFEIIREL BE>TWDE I ENHL. 4
DT E OFFRIATII S T & BB L 72T R
Pd3d 5.

FEG BT 5 Rt A E A ONET 2 s L
BN AL X2 T4 —0EEIED LR, T,
20194E10H 5 TR T 7 7 Y B D E S h, fEK
BT ACSFOFRERBILIZEIICAZA L
L, BAED BEKGIZCSE7 A VANBRAL, #FH
JEASCSF &S D) A 7 IZBE S T W B RIMICED D 1k
v, FORRKNO—D2, WAL ) T IITBITACSF
DFATTH 5. 20184F 9 A 41K, IR OMFEERKE 2
5FZEI0km BN TRO» o 2B A ) ¥ v OBIEAKD
LCSFy A VA s i T/ KEwz I
CSEFTHADITEN TR VA, I HIKELTHEAET S
1 22A~ 2225 BBO MR ETwo b X ) B4
A7 08K ERD L) I ho7- LD EE -
72, ZOXIITUPNSTEAL OB REEDbR,
CSF G H A 7 o v OB EUIRESZ ISR L, 20204F

SE46%45 1 7% (2020)

5 H KA TPCRMANC X % CSF B 58 $013:#92,30058
WEL, TP 1FI4RICR T, BUE LR 4 IR
LTwa (K1 KU2). 2FY, CSF7 A IV ADEA
47 IO NTHRESN, SRENOREFIZR S
CEEEIRLTEBY, THIIEREIEIRERL CTE 2
CSF L DOKELMEMNTH 5.

B A 2 v unte LT, BiioikE, CSFRHY
7 F v O, ERIEEIKIRO 720 O RIL 7 &5
HHN, FFLEHIE L2 ROBBERWU R % & ORE
HBUE L FET SNTWAB. CSF 7 4V 2 DIEIFREI,
BGLE ) & OB TR TD 5205, BIAEW D55
WP 7 L O L2 & OIZ X 5 TH AT
T57:0, TNHIZLEEEBEENOTAVADEAD
FHIEL 2R SR, ZOXHIZHEL )T
CSFX3ED S H O HARIZHBIT 5 CSFa s ft 7z 5 & &
b a7y, AW EMT L2 L3O THEETH
L. FLWAROE A S HE I AN 535 Rl 7 k3
EREL T BEDR DA ). ZD720121%, HARIZE
BI2aWAE, ) ok EMORQIER ST, BHMEK -
WIFeB R/ A 2 EOWMNI DL ) — g & KRR VIRE
%o Twab, —KT, EBETHEL ) 2 DCSF K
PR IN TV LI 2D LT REZH VTV E
Bbdb, HftoT, BEA )V VOBREADRAZDD
BATHDLD, CSF7 A NVADBEA R TFBIC X o THly
PHEHBAINLIOEMIET 2 2 EEATHD,
b b S PO NS 2 el & L BN A
TEFa) T4 O RDOEETH D LITHET
5.

K CSFEFEMAET — AMERICL Y, CSF7 AV
AD R - IRENNOBR ANV — PEHETZEOLV— b %

2. CSFREHEFAEL /2 ORROKET
(520 MR by b a— i k) By
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RT3 25K OIEIR % HIY & L7z CSFH4: 23 o %
A TbNI, ZORGERRIE, BB A4 XY
TFA—OBELLEE KL EELERERMEL TV 5.
20194E10 0 K2 & il IR~ DO FFE A £ - 72CSF 7
7 FNIOWTIE, NH), U7 F MK E B REGK
O AENEEL T2HNBCSF~Y—H—7 7 F v Offi
ML BT o Nz, MEFOEK, HABOFH CSF
#7275 (GPE #k) ofHICHkRE Y, BEH7 7T
VOMHE L DIZAY y FORENIAEE 572, 20204E 5
ARBAE, Z OB IZ24HF I TIHREIRATW
b, BYFRICR > TWAEEAL J 3O CSF ORI
B HMANER S b £ T, BRGICBIT5CSFA
77 F  OFFEIINMBEL IR BETHAHD. T,
B4 )Y VICBIFACSEFRED 12 & LT, 20194
SHTH»ORKEOET 72 F > (CHR) DA BETY,
HE, BW, Aflozhzhc2n, ARH6 IR UE
g, BOT7FUHAIEGFBHTHY, Wi H
BREOMESCHAEEOM N B LTER_TE W

B, SHIT2HEHICEATLIILICRD. WL TEH
A7 VIO 7 F 0 2 BRIEL P58 E ko
TBY, SBRLHEMELHMBA O OB & THAHE
GEDEEPMETINDLI LIRS,

2604EIR D IS ELZZCSFIh MM omMTHh 2 2
L, WL )V UETIANARMERENRLTwAZ L
&, BAEDEEICRER L2 CSF & I3 B o M %
AHLTW/ wWTiiI LTy, CSFORIRRICIZ R4
ML AL LRGN f A2 ) T4 — %l
1t - HERRL, B4 233, b FRUOWEA LA
DCSFIANADRAZHIET A2 ENFRDEETD
5. ZODIIIHAERRLCEEL 7 ¥ OWHl» HFE
BRI 72 CSF 4 3% % MGk - #kfi 3 5 720, KRR, M
FREA, H#RERFIE, HE, 727 F r8ENREES, s
BREN—RELH>TWYMELLENHSL. ZLT, Th
ORI LKL, BETRKELZMEL R-oTWET 7
V) A RED» SRVPEOERSG 2 F 572012 b I ICEE
THbHIZ LIZHEN R,
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BARIZHB T BB (CSF) DFEEEFIE

1. FL®IC

20184E 9 H, I ELILI BT 0 B35 B CEINTIE26
EIRD &% B BB (CSF) OFEDPHRINTRLD,
20204E 5 A K F TIZ, S8HBDFAEDIHRINT VS,
BT D5 I1320204E 3 H 2 AR ISR S Tu v
WS, BAEA TV TORKRGE, BAED RIS S
TVa., SOREFTFEL 73V IcBIF 5 —ED%E
X, TA VAN HBA LR, BN TEEERL
SZ LIS TRI 572 EEZSNTEY, W5ICIAA
A EHILEOMIK L AL 7 ¥ VBT B ERGHER
FilbAEEE %2 5.

ARETIE, BEROTAEL LY TOREIRIE ZD
X3, [CSFIZBET U ER Sndembigdast | (ko
X, BMOKEENEE L7z TIERCSFESEFHAT — 4]
12X 55861 H F TOFRAEREHOMRERE Ei2onT,
ZOME AT 5.

FEMOKPEGTH R - 22 4R By Wyt A AR R Al
BARKFEB TR - RARBmesERRamE it

=8 ORE

Hef

2. RIBCTORERREMNE

FASENZ BT B CSF D3I, 18374 K E A & i
A SNIHEROBERRFI S RA L ST 5. 19704
T CHEINTH KEBEREITARSO b Twizs, ENT
BHLT 7 F UPHE SN, EENZEG L EED
LIRS R, 19924E ORERIE TORE DRI 72 2 F8 4
MRS N o7z 200644 H 1 HIZZT 7 F 354
EMEMIZHIEL, 200745 4 H 1 BICFEKASENX OIE 124
L, CSFoiE#ftz a5 L1z, 0%, OIEXBHE L
CSFHBHEORARA T — 7 AFBEREICL Y, 2015412
X CSFIFHED AT — 7 ANEE SN,

29 L7z, 201849 H, BRIEOEKEBEIZB VT
CSEF»FAEL, 2ok, THE, =ZFE HFHE HE
W, REPE INRUR, phARELOEE 8 I (B kR
) WERGAER L, I TOMEKOBSTEEIE
FL66HHE o TWwd (M1). ZTHIZfEw, OIEIC

BOOE®

X 1. CSFZAEgofiE (20204 5 H KHBITE)
P IR CORER BRI TORAER IR, BFEMBERTORELY, 55 7 FIIMM RS2 R,
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EBZEMBEDORF— ¥ A3,
e oTW5,

I BB BT B il D CSFRAEDTER S 224 H,
PR BE KRR % AT &3 5 MK ELCSE - 770 %
JRE (ASF) BhiExt AR A B S, [CSFIZHT %
B REEYGHEDEIRS ] 12O &, fBKOR LS
BEHHIRXIEORE, HEERA ¥ ORESEOLER
YEETE & T 5 8 AeE Sz, £otk, CSFo%E
AP KkER T A2, F72. ASFORABILZBUET %8
B, BEAL 2 D URRE LT, B EmE S
DX EAT 72, T, —HEIC B o 228 1 % MR
L, "MAtxa) T ombaX5720, BRPHATO
ARAENS X 2 2255 ) ] 00 G Jo O il 28 i A0 A PR AL 2 J2 %
L, SHICIB U ERICREZIT) L& L.

CSE3AA 58 1 AEHRD20194E 9 H 5 H, itk kA
TABIME S, HISBRE O PRI T 7 F RO M
%R L7z TCSFRENCINT 725 B ox k] #iug L7z,
FHI3HI2I1E, W ERTCSFORAENHERE SN, BE
THORENPER SN2 L 221, 10HIGHIZIZ
[CSFICBI§ 2 45 K& mgmbiefast | 258E S,
[ H25H 20 & FFEIKIC R $ 5 FEiIN T 2 F » SR B G
S BUE, WHEA ) Y UBICXBEG) A7 EW
20ERHF VL 7 o F RIS SR L, R, T 2
F UMD TN D,

BHE A T — 7 2D —I s

3. BEA/ VO TORERREMNE

BHEA 7YY TOCSFORITICOVTIE, EREO
BEKSGTO 1 BIHOREBERIS, MRS Tkm B
N THRAINZEEAL 7 ¥ Y TCSEF A IV AN
DEGeD TR S N1, 2020465 HRFTIZ, BB L7
R Y5 T O CSF R A DHERR S 7z 8 W & IR 2 B
W2 TR A, AN, CEILR, BRI, REBIR, &
R, BRI, REBHE, MR ORISR TG A
VUDHER SN TV S,

WA v oFERCSERHE LT, W0,
=L T VA, BROTZF VHADETONS.

(1) HEO®E

CSF DEZ LB CTH 5 HEA 7 > > OFEEE % K 5
T2, BWKERROEREELE, CSFREA 2 ¥ vt
FEFREIN TV B IR NZF OB IR D248 FFIL " & i
L, BAA 23 ORGMRXBRLAERBEEOR VI
M, RGOSR [WgEELT) 7] e L,
iERibZHEE L T 5.
*O2ATMAFIE ¢ (GELERERRFFUL) BEIGUR, HREIR, A
VL,OIDARIR, RUPUR, BRIV, BN, BCRE 5

SE46%45 1 7% (2020)

UL, BRI, IR, R, RO, R
SHEL, (BRI SR, MR, TR, K
AR, KBRS, SCHEBL, ZRRUL ARRLBE, (3K
DHTHA) ML

(2) $¥—R14722

FICEBRG OB EEEL 3 VR E OS2 h
DS, I 2 Yy b IiESE 2R L, #iE
TRER A REL ERT S ETCSF7A4IVAD
RERZ IR L T 5.

(3) #O99F>

CSF O FARN % A4, W4 2 33 %4 L7-CSF
7 AW ADIFP D720, FTAE WD TOR Y AL
LT, 201943 H»ORROT 7 F iz fiGE L7z %
72, [4E9I A 5id, EEAD Y AV ADNEE RS
B EERCROT 7 F v 2 WAiT 5, R E %
LR (77 F b)) &, SR A O H
SIS Z BT A THEELZ (K2).

T F VA OIDIHE L [CSFROT 7 F v 0
BPONEAT R AR B 35T P I T X, A AR AT
VLASTIHTAS ] OB 23 S BIARE L RN AR 2 A 12D T
WiEL- LT F i 2 EL T 5.

20194F 3 H A 520204F 3 H F TIC18#BIF UL THI37J7 1
DT 7 F R L, EMECE (202044 ~5 A 1))
IZBWTIE, CSFOFAMRRZE T 2, 30O
fix FTEL TS,

AN, Py 7 UEAL YYD E % BARDEN
WICEEICHAET 2R 2RE, £ (4 ~5H 1
W), BE (7~9H), &M (12~3H) BT, 1
WotfiizbBstel 4 BAMMEET2 BEL TV,

4. FFRAE

(1) HWEFE

I L2 35 0F 5 CSF D38 A il #2102, BH-0 7 04T -
FHMC & ) BRI OISR AT 720, T A VAR
e, ARBFEOHEMER, HREEM, EERofHLE
THERL S D [k CSFIES AT — 4 ] 2SikiE s,
L D CSF 584 B NG K O BRI D W T oA -
STz BARIIZIE, ARG, &
YRS D S 50 HE S N7 4V A OBIE TN, EYUE
ARSI X 0 g L72 B0 4 Vv AR AR R R A
BRDPS, G, LAREBETHMEOMRFIITDON
7z.
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(4H ~5H L), 10kmA v =)

S ) i e
(12~3H . 5kmA v =)

CHFEA 7 UBER Y T (10knkE)
A L@ 000n2 1)

2. CSFRIOTZF XV hDA A=

(2) #F
O YA IVZADEIETFER

LD CSEFDFEIZB VT, MERECFHEL ) ¥
IHhONEEI NI A NAROBEIRT R LIzE 2
5, WTENOKROIFIERY SO TEL L Tz, —
¥, BEIZESETHRAT LR EBE TRE LT 5
T2 F URROEIRES L IMEICR R Y (M3), #isT
HER21d I EnY. 21dICBT 5 7 4 LRI,
YAE, PEENTREL TWD, FEWIREEZ R4S
FIZHFESINELS, TEDANORT D7 Mo £ E Tk
TATHRDBATASHEA TV W28, FLLETERAE DR
TR L EBOMIC X BFAEDOT IR B ETE 20",
ZD72D, GHOBADFERE hofzy AV AIZ, FHE
RIZZDOFEBEPSBALEZTANVATHS EHESH
7z.

F72, &7 NN (12000853%) Of5R, ENO
—HDTA VAP HENCEBEOEREZFFo T2 en
5, ENDPORALZE—OMIPSIRELZ EHTRE

N, BN b 725 T AV ASSHEID SR A L7 e
PR & HEE L7
@ BHAHLPLOBRAER

AT S LS PR DR &, S B S~ 0T
AT R B 2245 B 0 O B & W o 72 S8 2R RS A
5, BFHABPADIANADBRAEREZHEL-E
7, N FERAEG U7z g, I B Bl L
ET21IPHBREEZ SN —J, &7 LEH®
RS, 20194 1 HICB RN O&HELTHREL -5
HBA ) VNSN3 BMROTA VAR, Thb 3
WU O TOENGHRS G TLEREAL TV
Motz TOD, EINTIZROICEEL 2 ¥ TG
AR, FOH, —IROY AV AIXEE NN TREYE
KT BEEDIE, WO—HH 16 H LI RI52 WA A
DV UVINRBIEDIER L 2 bz,

FSETIX, CSFHAEEDSIKSCIKALSE Ol A2
ENTWE. LALAAS, FRICHITEO T B E
WE LT, CSF7ANVAICHGINKAE 72 I3KA R
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Genotype 2

KEM MRS 464555 15 (2020)

Korean/2016
Mongolian/2014b
Germany1997d
Germany1989¢
Gerrnaawms;: /2000
reat_Britain,
L huaniai2000
Germany/1989b 21
Netherlands/1997a
Netherlands/1997b

Gifuzo1s €=
Mongolian/2014a
Chinese/2015
Switzerland_3/93/2
"Chinese/2006

Chinese/2009
Taiwan

F hima/1980
Italyf1998 22

Osaka/1951 =

Germany1997a
many1995

Germany1997b
Germany/1998b 23
Gerrnang1994

Poland/1995a

Poland/1995b

Brescia
|_: Ibarakil1966

Germany/1982
Czech_Republic/1996
Slovakia/2000
Hungary2007
Slougkiggou? —J

subgenotype

Genotype 1

Genotype 3

Malaysia/1986

—_—
0.01

Kanagawa/1974

(RED: B3y A VA, R @B RN LT 7 F )
Genotype D& BkIL, Postel & D (Veterinary Research 2012, 4350) ZFIH L7-. EPMHERIE ONIEED
T VT OFRATHRIZOWT, 5 IFRIIRFEIRD150bp 2 WV COEBERAE: (NJ) 12X o THEN Ty 7 -o 27 ¢

MEGA7.0 software, 7 5 4 * ¥ b : Clustal W)

3. 5 JERERGHIIC D < MR RA
(TCSF DA AR BT E ) T L0 25)

SN A B IRE 2 2 TSR B AT NG E, TR
DOKEA F 72 IRABEPENTTAE LTHEES R, B
A )V VICEBEINS Z T, BYHHAL L - RE:
EHRETE .
@ BREBERUVBENORAEHA

PR A LT A VAL, 58BIDIEE A X DFFT
BYEL )V HROTIANREEZ BN — T
T, 20194F 2 HICE L0 0 &G H B TdHh 5 BHTT 0%

A (8BIH) X5 MmELHE T 5 A B o —FE (26651
H), ZmEGRETCcoORER 28FIH) 122V Tid,
INOORYPEY U7 LR S BRI, 84k R
DORELTEYA ) ¥ o BEoORAEIHRINLTE
59, M5 OEN TIIRMBEN 2T S 7 £ VAN
BIEh L d s e EZ O

372, FATEHEAS ) VY DRREPHEREN TV RN
FMEHETRO 56 (9FIH, 14B1H, 1661H, 2161H
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RO23BIH) &, SO BRI A NVALEZ
bz, Zo9h, 9FIHEIFHIZOWTIE, wih
WAMTT 7 S G U7 E 2 H a8, Sl
L7z BEh g L2 & % 2 SN AR, TR B
A7 Y OBRERMOFERGIIRDOONTBE LY,
R EE N 72 HIs A 5 7 A IV ADSEIEN /-0 e E 2 5
N7z, B, HETTORA RGN H VIS 1 ~4km &
NTBY, 9 LHEETY A4V AIMEET 5 B4R 2
FHIZOWTIE, BT AZ0WNAEY, AEEOLE,
B e A L 2z S E S e,

B FULTIX20194F 9 H ISR o &g« Fip] (4161H) 2
R N7=1%, FHOBIORENHEREIN TS, 4161H
HHERR I NS LY LIRS, BRNTHAL 7 ¥ v ok
R I TV, MWB#% a7z, BB TOR
BERAIRIL SN2 Lc kY, WU N CHA A
IV OBEEENHEE SN, Fotk, BYA T UiERM
BUIEAR L Twa, HERNTOREEDRENIZIE, KY¥
I REA ST E TOMBLTIZ, [/ ¥ Y O
R 2 EHD 0 Thhotziz0, BYTORE
Daiie, REFERE RIS, BERNOL 2 vV F
TREEFIER L T2 EETcE v, —F, ¥
ERNOFERIE T, BABYORAD LXK 5
AT T Wi h o lzlzo, BRI LR R,
B4 222 sEge LD TR TE R,

20204E 1 HICIEAIN o FE A Mt 5 3 < B 72 i I
IZCO2BI H SRR S 7228, BG~ORAERE LT
I,

- AL R0 [ N 0 CSF 38 A4 s 12 F sk 5 % FE B A,

BMIEMH SN TE ST, CSFRAREH 5 Hh
5OBAAR, WMEROBARS LrofzZ t

- fFRE AE CE B E ML, AMoFAHIEE O
BT b ho /22 b

- HRREG TS EMERS 2R LTEHL T
72, B TRERRIOMBEELTELY, F
7z, EEER SN BRI 2SR 2 R S & &
nctwi-2&

- MEAE10 A LLRE,

M STV 5 95,

WwWhwz kb

EIETRT ORI, 2B SRR E ST RTO

EN S HERRDS, ESED SR A L7z H—Dkkd &R

L7222 %RLTBY, FHho A VAP END»S

MHEANEA - B L2l EZ I nwZE
HEnS, KINOFAMIBAHKD T L VA0S, MDA
ik S A LCRGIEA LRk S h
TW5h.

MWHEELCIZIFE A J ¥ Y OBEd S
INF TIEREARIEHER SR T

(3) &8
INFEFTOMEROCMAHEL B E X, ILKCSF#E
FRATF— 2%, BEA VT RIZILD ETHHATY
DREAZERIILT % 720 OPEMSE O R EOMK, RBER
R~ AL ER A Y 3 5 AR OB O # O
fieE, AHERRATH S5 5 A E AN O PR O+
AER DA OME,  #BCRBI S 2 3 e D kg AL
DVWTOREEIT> TN 5.

5. REFEEEREDHIE

EERMEORKLER, BNTOCSFORERTT VT
WIIT BT 5 ASF O R4 RE =2, PEOREFR
PR LD WREICERT 2 BED) S, RERRWFRIED
—EB & IET 5954 H 3 H "Z‘ﬁéhf‘ ZFhiT
h, BROA 2 v ORI BT S MRS
OB b2 B B 72, AREIH 9 HISH 7z 28
mAEEHEE (K 4 VY) 2H50RERIRETFHIE
ATl —ELIET 5250 A8M Sz, WEEh
o EAASHAREICBV TR, B, FEOTEED
B, MEHESH~ = 2 7V OERSEOA SR & B3
TRET 57200 MMEZHET S & & dIT, MAEAKX
WA DA B DR A LR E 2 Bk L, ﬁi%///
O BT 2 BBV TIE, AAEFHEIXEIC

B VB AL RV BH#EMEORRE % #/HD
F7z. F72, WERIRD FEIIEPOPEHE S NS kS
OFEFIARC BT 2R OEROFELZRIEL, &
mn % S FUH DR o BV B ILHE 2 IR AL HE 12 A

&, ikl 7.

6. BHIC

Ltk EMAKHEEZZ, CSFOF UADIZIANT, BEA4
J VY RROE LR Bk, fEEANOFEINT 72T v
BRIZOWTHEZED TV 2 L% B, CSEXITT
%, TYTHETHRELTWSASFADRIE & L
T, KB RZRET AL D12, BERE~OTALNVAD
BAB IR RIIATT R TH Y, fi28fHEEROBKED
Wiz, BlEHmEMOMEI EPREETHY, BHREL
EDICBREAF-> TR Lzw

5| A3k

1) BEMKEES EINIC B 5 FAIRDNC
HOWE)
https://www.maff.go.jp/j/syouan/douei/csf/

DWT (W

domestic.html
2) BMKEBTAEAL 7 ¥ OWMERILIZIIT 72 0.
https://www.maff.go.jp/j/nousin/gibier/attach/
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3)

4)

pdf/tonko-9.pdf

BEARKPEAR CSFRO T 7 F ¥ OB/ £ 1 4%
5 1gst.
https://www.maff.go.jp/j/syouan/douei/csf/
attach/pdf/domestic-60.pdf

Nishi T, et al. (2019). Genome Sequence of a
Classical Swine Fever Virus of Subgenotype 2.1,
Isolated from a Pig in Japan in 2018. Microbiol

SE46%45 1 7% (2020)

Resour Announc, 8(3): €01362-18.

5) Postel A, et al. (2019). Reemergence of Classical
Swine Fever, Japan, 2018. Emerg Infect Dis, 25(6):
1228-1231.

F—7—F R (CSF), F8AERM, Bk, yE
F R o A
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20184E 2 5 DAETHREL TV 5B CSFIZoWVT

FEINAFZERIFERE N B3 - FLan BESEBT RS S b 7E A

B EETEER T BV R YR IR = > b

1. EC®HIC

20184E 9 H 9 HIZHh A E TII264E 50 & 42 5 CSE 28
e L7t 20204 3 H12H £ TIZ, 58HBIDFAA8
WO7TRIGA L FH CHEFE SN, B E R EBIZ
1656268 & 72 > T\ 5. F 7220204 6 A17H £ TIZ,
11408 C2384BH DA A 2 ¥ v, B CSF 7 4 IV A
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Summary

In September 2018, a classical swine fever (CSF)
outbreak occurred in Gifu Prefecture, Japan for the
first time in 26 years. Fifty-eight cases were confirmed
in domestic pig farms, and 165,626 animals were culled
until June 2020. In addition, 2,373 CSF virus (CSFV)-
infected wild boars were detected in 15 prefectures.

CSFV, which caused the outbreaks in Japan, was
classified into subgenotype 2.1d by the genome
analysis. Subgenotype 2.1d CSFV has never been
detected in Japan; therefore, the CSFV would be
brought in from a foreign country.

In experimental infections using the CSFV, infected
pigs and boar-pig hybrid, except for some animals,
were alive during the experimental period (up to
approximately 1 month), although the pigs and boar-
pig hybrid showed clinical symptoms, such as high
fever and leucopenia. Pigs housed with the infected
pigs were also infected with the CSFV and showed
symptoms similar to the infected pigs. Viral genes
were detected from blood, oral and nasal swabs, and
fecal samples for approximately 1 month, and
antibodies were detected approximately 2 weeks later
after virus inoculation or cohabiting.

Key words: classical swine fever, pig, wild boar
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BRI, BAETHRMEE > Tnb Y — =77 F
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