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Detection of pathogenic agents in the Kyoto City Epidemiological Surveillance of

Infectious Diseases in 2022
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Abstract

Virological and bacteriological tests were performed using various specimens from patients in the Kyoto

City Epidemiological Surveillance of Infectious Diseases in 2022. Of 49 patients, 14 were positive for viral

and/or bacterial agents. An annual detection rate of these agents was 28.6% of the surveyed patients. 10

strains of viruses and 6 strains of bacteria were detected in total. Seasonal Influenza viruses were not

detected.
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Long-term Trend of the Photochemical Oxidant Concentrations in Kyoto City
 #I—8p
Soichiro BAN

Abstract

In this study, we analyzed the long-term trend of the concentrations of photochemical oxidant (Ox) in Kyoto City during the
period from FY 1975 to FY2022. Concentrations of Ox, NOx and NMHC were measured at 10 ambient air monitoring stations
in Kyoto City.

Increasing trends of annual mean Ox concentration and annual average of Ox concentrations during daytime (5-20h) were
observed, meanwhile decreasing trends of annual maximum 1-hour Ox concentrations, annual 99th percentile of 8-hour daily
maximum Ox concentrations averaged over 3 years, annual mean potential ozone concentration, and annual mean concentra-
tions of NOx and NMHC, were observed during the period.

Concentrations of Ox and potential ozone averaged 3 years were compared between two periods FY1999-2001 and
FY2009-2011, and it was shown that the difference of Ox concentration was larger than that of potential ozone, indicating that
decrease of nitric oxide (NO) titration resulted in a net increase of annual mean Ox concentrations.

It is considered that there are 2 regimes in photochemical oxidant production process — NOx-sensitive and VOC-sensitive. To
analyze the regional regimes of photochemical oxidant, the yearly change of NMHC /NOx concentration ratio at 4 monitoring
stations in Kyoto city were investigated. It was found that Mibu monitoring station showed NOx-sensitive regime, meanwhile
Daigo monitoring station and roadside air monitoring stations, Omiya and Yamashina, showed VOC-sensitive regime. In re-
cent years, NMHC /NOx concentration ratio at Daigo monitoring station tended to increase, reflecting the reduction of NOx
concentrations.

Key words
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HEHEHICRBTAFE an ;o4 NV ARYEREBMFEE (2022 4F)
Surveillance of COVID-19 in Kyoto City (2022)
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b. F¥&¥

E R EIYE OB 2 KRB DL — b~ v 7 TRIET
%2 & T, WATHFRTZ T TR L & v sy 722 SR 23
D EOTRNERERFITRIAT D ENTER,

[FIAR DR BT IR BAR FURIMEE @t v & — DR — hS
— IV TREICATON TR Y | RIFETHEZL OMNE LB
L7z LOLAR D, R—L_—=T DY ZT L34 HIREIZ
EoTHAxTH D, T—F B HIELEHETH Y | USHAF
XEEZTZELTH, TOEERHAT L LITH L,

Bl 213, BRI TIIHIML Y 7 A AP 2 EHEY— ST v 7
B— RTEDLVATLATHY | Eiz, KBFClEFR—L3—
U ETHMERET S LT 7 2B HEMER - CSVT 7
ANETra— RRTELVAT A% H50
Y CIXRERY =TT TV = a VEBRATZV AT
Iy 1165 TS E TS M FEAS o A T A (KIDSS) 12) ZHF - T
Do ZH Vo HIRERN B D — T, %< O AIRIKDEYIER
W F =T, YBBER—LAX—=VNOR G
— U TCHIIRNEDEREIE L TV D,

T HRIYERR R =128V ThH, A=A =%
FARHT DAY A b CLETHERIEY) O—HTHY ., ZD
TERLFBUIEICF AN L DMEANERL - HHT L PDF7 7 A L
ZRIIC K D _X—=VHICR STV D,

T 9 L7=HIRRO T, BEREZ1E/ 6 0T — ¥ ALHE
VCRLARIA T | A2 RO HUAR &5 M35 D Fe A TR It 2 S LE &
LICH—_=DICE L O =D EWPDF Y 7 1 L THE
RCEIZZ Lix, BAEBRNREFE OANTHD, NG
SEDFEENE RO IEHEZRAEIR L 0T ) VICIER LD, Mz
T, HEOBIYEERE R — A=V REBET AL LT
IR JAF 5 2 LT 12 O RO E R E R ~0uH
TRARME - ABR) VTE | TNEZTER - AR AERDE RS
B D WEE A N TO NRYSEIZ R D A 8Ok 72 T -
T IBITAR D XIRA ) Y B, T AR RYIE DI A K
CEALED L] YICET L LEZ BN D,

6. XBMEUVZE

1) JERYSE O TR B OUEYSE O BFE T3 5 BRI BT 5 1k
A CER L0 ER S 11475)

2) JEYLIETE A B 1] T A o 2 SN A (R IR i C D T E
XA FI44E10 31 H) . https://www. mhlw. go. jp/content/
10900000/001013340. pdf

3) EEHRYYER & > Z —., https://www. city. kyoto. 1g.
jp/menu3/category/41-6-0-0-0-0-0-0-0-0. html

4) JEYYEFE B 0T E FE I ER RSN TV R E
FOHBEY, LUFESSIH, TRRITEE TARFRIT, &K
DI D FEAENE RO ERE YR & T, ZORROERSCE
PEBIPRF ~DOIRGE 2R L - ABAIC LY | BEYEICK T 5 A
NI OWIEZR T B - W - IREICAR DR Z Y . kR
BIYEDFHAERNEASEEZBLIET D & LB, .

5) U K Yy S M # . https://www. city. kyoto. lg. jp/
hokenfukushi/page/0000074152. html

6) HAERHT Z &b OREPE - TR - PRI E R F L5 L L
T, ZEHOREPIEICPIT DI Z RN 2 — AT -
BITL TV D, FAEH L TR AL CTHERT 578,
HTHHAMICHHTE %, https://www. city. kyoto. 1g. jp/
hokenfukushi/page/0000146238. html

7) National Epidemiological Surveillance of Infectious
Diseases DWEFR, JEYIETE AL B A T K VR AR Hag
onEET D REGIENITE T H P RT —H R,

8) ARILEGUER R 7 —.
https://wwwl. pref. shimane. lg. jp/contents/kansen/

9) HIMLZ 7 A /L : HIML & 1%, WEB~— (h— A—) % 1E
BT D7 ODFFET,
N—=TFT XA e w—FT T w7« F5—=)] O, HIML2
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LR ENTZT 7 A DHIMLT 7 A by
10) RIAFREGER ot > 2 —,
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AUEANY Z—BRICET 35 A\ L—EEHBEEREFORAERERAE
R UEHRE A E DR

SO AR BR BT JE T AR Y

O k. EF®E B, JHEE #®r HE wh. I . EHK RE
MEMERTEO D b Er A7 X —RBEEZFRR LT 25 H01E, #E 20 BB THEASBOERE 1 L ThY | FEITEn
Landhrennyfd— eV a=CF, ICjejuni | EW9, ) ORRIIRBEORETH D, £ Z TAIIETIE, f&
BPEOHIRZ HEIE LT, AEOSBHEL LTMOND X T LN L—IEGERE (LT, T6BS] LVvH, ) ORIEEIE T (cgt—4,
cgt-B, est—IDRARMAETE LTz, ZOFRR, RPHEEENODBES I C jejuni 41RO 5B, 3 ODBIRTFEIRA L
TUWRRDY 16 BE(39. 0%) . cst—IT % BRERA L TUWREDY 6 Bk (14. 6%) B S 4172, [FERIC, BBRINE MO BES L7z

C. jejuni 110 BRD H B, 3 DOBIB T H A L TWVTZEED 24 8K (21. 8%) . cst—H D F % HIMEAE L TV 2RSS 24 £k (21. 8%)

s niz,

F72, REOROFREICOWT, MERIETITHIEREN S0MRE D4, HIELHR L2 B L, mifAEERR T2 HET S
Multiplex PCR #EZMET L7z, BERRIS T 2R OH) R, Penner 7S 43. 7%, BAGFRIBIEDN 81. 59 Th - 7=,

FoU— K

X7 N —JEERE (GBS), hrvunysZ—. 2= (C jejuni)

cgt—A, cgt-B, cst—II, Penner £

1 IL®HIT

AREIZ XD RPHEL, GOHEL L THULECHIBER . ¥
T U R L—IEGERE (LA, TGBS) L9, ) ELLI b
T\, HFIT GBS (&, ARAHFREREEIC LD FRO LTI
FeAT L. BRI DU 7] DMK T USRS S DWW k% T &
TOHRMERETHY . —HMOBE TIIBRBIENFED 1THE
MDD 5,

GBS FIEDHEIFIX. C jejuni NHACHIAE LTHET S
AR ST\ D, GBS FAEICBIE T D% &
LT NTEFAHT Y b ViR (Cet-A), HT 7
h— RIS (Cet-B) . 36 KOV 7 VIR A RliE % (Cst—11)
DHEINTND VY,

IhoZziEx, AT CBEN 4 FRCOHEI N
C. jejuni % VT, GBS BIEDFTREMEN B D C. jejuni DE|
BERRDIZD, EiE 3 DOER NI OBIL T (cgt—4, cgt—
B, est—II) DRAIRILETRAE L 72,

F 72, C jejuni OFIFNZOWTIE, BFFFHITB VT,
[ — DGR RN N OHEEM B L TIThiL TR Y,
HERFE CH D, BUET, MFE2HWZRBIRAED —>

— 103

Toh 5 Penner IEM A AT TV DA, MOHERDIES
DB L > THED, HAFITHH 50%IE EE-TND,
ZOd, MOYEROR LB E LT, MFHEE &
1% HET 2 Multiplex PCRIE LT, E{RTHIRIIE]
LW, ) BRRE LT,

2 H®

C Jjejuni \Z X% GBS BIEICBHET 2 BIEFDORAHE L
T IGBSfRAZH] LW o, )EMEL., Arvnryy—f&
O fERIEE R T 5.

C. jejuni \Z3B\F AR TRIBNEEZRFI L. C jejuni DR
BIOHER A E | SE D Z & TRPFEO IR R SR i
ROFFEIHFHET D,

3 Hik
(1) B
Wk 31 4E 4 AMDATFN 44 12 A TS

C. jejuni WFE 161 ¥k (D BRI EE R 41 Bk, FRIX

EAHK 110 80 & vz, 72, GBS BE LT DByt

2 hr—L e LT, YFBEF 2 RA LW D IERER

Bk (ATCC43432 ¥F) s L 7= 2,
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2) DNA filiHH 514
(i1 R VA=A S /N AR b I NS RN
WATR ST 42°C, 24~48 BR[IEERE LT, RS-
C. jejuni B BT VA U BGMHIEIZ LV DNA &l
L7z,
(3) GBS fRA =FHA
cgt—A, cgt-B, cst—INZOUNT, SHind 2 185 T-FEI
DT T A ~=—% T PR RAVEIC LV L7z, X
J k3T Ex Taq Hot Start Version (Takara Bio) %
AL, 95C 55D, 94°C 30 B, 55°C 30 ks &
WT72°C 60 % 30 B 7L, 712°C 545 DRIGEMET
otz D9,
(4) BIRTRIBINEO M
LB L0 EBEI, G2 HOTTA =T
VT, PCR HHIEWT R 22 L7gn k9 4 7 v—T7 DK
JEFRIZH T Multiplex PCR BREIEIZ X D2 MFT 21T -
720 SUGEREEIT Mul tiprex PCR Assay Kit Ver. 2(Takara
Bio) 2 L, 94°C 1 oD, 94°C 30 £, 58°C 60
BIOT2C 60 W% 351271, 72C 5 H5DRIGSE
HCiTolz,
7R¥. FERD Penner £ L KRBT 5728, FEROKIL
g 2L THRRT D,
(5) Penner ¥
B e m Ry 2 =g Mg (7 o J AR &2 vz,

# 1 GBS B E{EF ot

cgr-A cgt-B ose-lf frp g

4 R

A BIFRA L7z GBS (2B % cgtA, cgt-B, cst-I Dl
BRI DN T BRFREE DN D OBES Lz C jejuni 41
D 5B 3 DOBIUR T % PRA L TUVREAY 16 1K (39. 0%) |
est— I % HAMRAT LT RRDY 6 Bk (14. 6%) Rt Sz, [
BRIZ, BRINES b OBES Vi C jejuni 110 KD D B
3 DOBBTERA LTRSS 24 BE(21.8%) . cst-H D
I HUMRA LT 2R AS 24 1% (21. 8%) it a7z (K1 &
W& 1),

C. jejuni ORBIEDKFNT OV TIL, 4yBERE 151 FRick
J BB DR EFRIL, Penner 1E3 43. 7% (66 #£/151 #F) | @5
TFIRUGIEEDS 81. 5% (123 BR/151 #K) ThH > 72 (3K 2),

cgt-A cgt-B

M123NFM M123NFPM

—527bp —502bp

cSt-

MI123NFM

M:100bp = — 7 —
N :flzavibae—n

P Bl vire—n

1 GBS BhE#&EET D PCRHR

RN Em it

nE—-v1 + 4 + 16 (39.0%) 24 (21.8%) 40 (26.5%)
nP=w2 - - + 6 (14.6%) 24 (218% ) 30 (19.9%)
AR=-vY - - - 19 b2 81
it 41 110 151
F 2 BIHIBREIC X 2T HIEREE R
ik F5i # -1 it
Pennerik 66 (43.7%) 85 151
TR ik 123(81.5%) 28 151
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Mix 1 Mix 2 Mix 3 Mix 4

M X NFALANPIEXNPANFPM

m
I 1 inimn

M: 100bp = — % —
X : B (C.jejuni B #)
N: ko v e —n

P: Gtkavbua—n

Mix1; gB#£:102bp, gCE:149bp, gIfE:229bp, gZ6HE:341bp, gORE:450bp, gNEE:653bp 3 X (NgE/URE:857bp
Mix2; gZ7#£:100 bp, gREE:161bp, gKEE:201bp, gSE:280bp, gGHf:342bp 3 X U'gARE:607bp

Mix3; gAfif:148bp, gFR:185bp, gREE:251bp, gL/URE:325bp, gVE:420bp, gYRE:541bp 3 & UgZi:741bp
Mix4: ¢E/V/ZA#E:128bp. eZ58:170bp. oZ28£:279bp. gDEE:370bp. el##:540bp. eDE:652bp s X (NeP

2
5 B

GBS PAHERIAFICHWNT, 3 DOBET 2 E T DK (R
L RZ—= 1), estUDHRERETHHE 1 XF—1 2),
KO3 BIETERA L TWRUVRGEE | 3% —2 3) B3
Shic, cstll DBRRAT HERICTDOVT, GBS FEAED AlRENE
R TH Y, 230 Koga HORFZFE D TlE, GBS H sk
IZBWT, 3R TFEZRAT LRI L AL (96%) & 5D 5
EOWERD D, D, SEEBETERAT I EE 13
=2 DIZERLTEET S,

AfiCoBis izt NAKD C jejuni 1220 T,39.0%
DIRR NS 3 BIEFERAT DR LT (FE D, B
HEED RN OO ZHUTILR. GHES VP oW LR
T HRERTH o7, C jejuni BHTHHNO GBS BIEEI ST,
0. 1%FRETH D03, 3BIBTIRA D C jejuni 1%, BIERI7
U R BRI B A REMEN R S NTn, Fo. WA E R

Cjejuni B ##E% ] & L 7 Multiprex PCR kI & 2 BB AL 5 R

DEWEEERTE o 7228 WIRFRRE 2 & o HeBsiE R 2 I 5
TeIid, A bk RTESLELE B HND,

C. jejuni OFIRN T EOFHNI- OV T, Penner ¥ TIXRBI]
REATE 572 85 BRD 5 b 62 Mha AR T RIIIE TR A E S
DT EMNTEI(FK D), FFIC gBHED O BHHLLL EOERR o6
HEOT X TOKRITEAZFRBNE TORHE SN, T8k
43. 1% DHERIZ o7 & 2 A, S L2 s 755k
TIE 8L 6% DRDTIEHES H Z LN TE, HERN M L
L7z (F 2 KOM 3), T, R a il A o YR OHEE
RFOMEFRETOEMHFHTEL/R LR o7, &
BT, AKEZ 27 6D F I A ~—%& 7= Multiprex PCR ¥
ERALTVDID, YIEOREITOEMETH 203,
Penner {% & I35 & MRARIZ 230 2 RERTC2 A I3 S
HEBZLND,

—J5C, Penner IETHRIZHE LIcbkD 5 b, HisFEI

CRFHEBAFORALLRE KT S L, B MHEKDIZ) ECARAL ST 5 BRIZTR_RTZRECThH -T2, ZOREES
Penner % Bn T2
DI gy L
g ZGIF gBEF
g7508¢  18.5%
A~H S KHE
ABF g FIIE
Zie w70 gD
Filf gERE
] KT ARt Gt
Eie 2T » 5

3 Penner % & MultiplexPCR 51T X % 8 {57 BU0E0A5 F o Heii
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£ 3 Crejuni ORFERIC X 2 BHBUOLEL
Pennerik | 720

. Pennerikt ®  AHABKT ;
(gl PR — BB HIE L 72 Bk A
ARt/ gABE |5 5 2 7
BEE/ gBEE |15 15 26 41
D#t /gDt (17 17 4 21
E#E/gERE |1 1 5
FRE/gFBE |3 3 0
GHt/ gGHE |0 0 13 13
K#E/ gK#E |3 3 0 3
REE/ gREE |6 6 3 9
URE/ gURE |1 1 0 1
Y/ gYRE |7 7 5 12
ZB /g7 |5 0 0 0
Z5% / gZ5%f |0 0 2 2
768/ gZ68E |0 0 1 1
LR/ gZTHE |3 3 1 4
HIER 66 62 123
R 85 28
&t 151 151

Bo 090G L b—HTINETHY | 4%IT gZ B/
M7 A4 ~—DFRMIHRFPLETH D, METARRLE T
23 BRIZOWTH RBRICHTR OB BB EL EZ D (£ 3),

SHIZ, Thb 2 SDOFRAATEE LT, GBS IZBE S5 3
OOBET PRI ENTZ C jejuni 40 BROTUBIEE % 7.5
LB ED TR BEECEER) THY . DT gD B9
) Td o7z (K 4), oo SCHk V-Cid B B, C BE D #E, 0 BE,
RENRZ ML SN TRY, HEET R CThoTzZ &
5. GBS IZB# S B (. jejuni ORIBIME]R (Z BEE M SRR X
iz,

U bEDZ &t KMIZET S C jejuni @ GBS Bk
BARARI O, K OSHHIRBNEC L0 HERE R -
SHLHI LN TER, S%bHEL T C jejuni O GBS &
FROFER OREEOHRF D, hrvans 2 —f
PRI SRR R L, AENILEICTRR SRS
R DFFEIZ TS LT,

6 HEE

A8 C jejuni OBIETRIBNEDO KT CREFIEOHE K
Otz > b r— b &8k U C< 72 & o 7o BN R YSEAF 4T
FTO AR FARRIZE < HFLH L B £,

106

ehift
| B

9 38

g f

e

gBEf

4 GBSBHEELETZHRAT 2

C.jejuni DTLGIfETA

7 BFICHK
DIALEZET] b P B X OE B4 HEE X L7z Campylobacter

2) R e B m Ny H—JEYME L T LN L —SERE,
IASR, vol. 20, Nob, May(1999)

3)0Oralak Serichantalergs. et al: Distribution of genes
related to Type 6 secretion system and
lipooligosaccharide that induced ganglioside mimicry
among Campylobacter jejuni isolated from human diarrhea
in Thailand

4)Nachamkin, I. et al: Campylobacter jejuni from
patients with Guillain—Barré syndrome preferentially
expresses a GDla-Like

5)Koga, M. et al: Campylobacter gene polymorphismas a
determinant of clinical features of Guillain—Barreé
syndrome

6) 5B B fh:[EIPND Campylobacter jejuni MLyEAYBII ki L
7=t B Penner PCR #UBI1E

7)Koga. M. et al: Comprehensive analysis ofbacterial risk
factors for the developmentof Guillain—Barré syndorome

after Campylobacterjejuni enteritis
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ZEFRX v ) 75 RGC-ECDIZ & BPCBA T EH DB
Polychlorinated Biphenyl Analysis by GC-ECD using Nitrogen Carrier Gas
# A8 BMR =f&

Soichiro BAN Mika MATSUBARA

Abstract

Helium is the most frequently used carrier gas of Gas chromatography (GC), but increasing demand has caused a worldwide
helium shortage. This has forced scientists to look for alternative carrier gases for GC analysis. Though nitrogen is more
cost-effective, analysis method using nitrogen carrier gas tends to yield longer retention time, due to the low optimum linear
gas velocity and rapid band broadening. We examined the GC-ECD analysis method for Polychlorinated Biphenyl (PCBs) us-
ing nitrogen carrier gas.

When analyzing a PCB standard using Rtx-5MS (30m, id0.32mm, df0.25um) column at a nitrogen gas linear velocity of
36¢cm/sec, some peaks resulted in poor separation and shape. When the linear velocity was set to 14cm/sec, peak separation
and shape were significantly improved and equivalent to those of helium analysis, but analytical time in this method was
70min, significantly longer than that of helium analysis.

When the analytical capillary column was changed to shorter column, DB-5 (20m, id0.18mm, df0.18um) and the linear ve-
locity was set to 25cm/sec, peak separation and shape were equivalent to those of helium analysis and the analytical time was
38min, significantly improved and shorter than that of helium analysis. The relative standard deviation of the PCB standard
analysis using this method (n=7) was 5.57%.

The data proved that the GC-ECD method using nitrogen carrier gas tested in this study was applicable for PCBs analysis.
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ELTCHRBILE, ZhICkY BT LTix6 B
BE7EA3, BURAIICIL 7 Be P O RBLZ FHEIC L7,

FEHWRAMEEL LTE, 0BT —4%2x
BADO~ 7 aBEE TR AL TREMER L, &
i = EARRE TR E T2,

A7 B R0 U T JE S Mgk Lz S W C b A2 [E & TR
BRIV L, B — b~ 7 HAERL LT,

4 HRRUEBER

b— b~y TH2ERT 52 L T2 RITDORELT
BHYIRHMRG 3 WITHIEN AR A ATREIC 72 o 72,

SEMER TIX, MU RIAN YRS T T — =
VTREEN., FRICITHBRE Y —2 2K T 5
HaGaid, BimitiEsz ) & LTZhE L
ICHIREICIIE X D Lol o T,

2EOE — bv v FIFEGEEBO—EH L LT
R A=l L, JA< —fRICAB LTz,

ITBIXHIHERS Tld, ERET b bR D7
AT ODENRRKREL RV IGREZ & DT,
ZORORENZEWONRT T T—a Llide
DRI, AT B Y 1 B % O S5 IS B ) &
R 21T+ R R G,

MG 22 E RN - 2 D8N G | FHlCIE S
DIEEDE LI N I 7T RPN LE 2
BUED & Z ARPETBH SR B IR 0 et L
TWD, 7o, IR TN S E o722 L
T, ATHKICL DR bHUERE G TR o T,

Ihbob— b~y 7 ERNET —2 O

T, FAESTHICHIT DRYE DR AN 2 E T
PLEICHR L3 < 2 atz,
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PRI MESR SO —FRBRE (QRE) OBEAIERICE T 72 HGE (FFL)

GRE e
Off BEJRT]L AR, T, felrRE, RAWDT, mAR N
1 XL

B MESR L, SEREBY) OBIEOTHOER e L2 AL LTHEM S L, SKERMDLEL
THFSITRDE RN D LR > TS, LarL, BEaTICEE T 28 HEREMIC &L 5 M~ %
BEMESND ZEnD, ZRDHIZIIEREEEENRESHL TV D, ok, HPETIE, AEIMHIE
FZOWTRY T 4 7 U 2 MRHENEASH TR, FREEENED 5N THRWEI AERE M
b HAEEPNEISSNDTD, JVESOEBICHLTAZ V== T 2T RERH D,

Fio. EEBYAERLOSITICOW TR, BAEEEm [RaTICRE T 5 REFICET R
BRILD MR T A R A 2o T) (IR, THA R4 Lnd,) VITHESE, 2ok
DA Z OIS 2 Z AR 5TV D,

LERFY TR R IE SRS OISR T RIS & D i il 2 MM U 7o — 7 aliRis (U
T MERED &V ,) Z1To TWZRd, b4, QUEChERS {4 G5 « B LTz 72— ikiRiE (U
T TRRED &V o,) 20K OnDREETEAL TV,

BUE, 4 (A B . K (A, B . B (A ITED (2oW Tz SR 2 5866 L, 55
ICHRIEZWD ANIZE ZATH DN, £ OMOMRKIE T S MEFHEIIRIZEETE TEo T, it
FIETHREL TOWDONRBURTH D, £ I T, WREZMATE 2MAEREEZER L, —FolBRIEO T
FEROMEOFER D Z L& HIE L, FITOWTHTIS YRR 2 50 L 72 O CHE T 5,

2 FHik
(1) #Ukk
L
(2) AHE
AEK B L7 4 v AFOEMEE (K # HPLC H
AR )= FRHITAT A7 (KR #HPLC H
TEr=FIV T HTAT A7 (BK) W HPLC H
Xl . w7 o VLR () - LC/MS A
HoKMilg~ 7 %7 b 4.0g, SRS MU DL 1.0g, 7= b U UL TR 1.0g &
W7l MY oA 1.5 K 0.5g : RESTEK #1#¢ Q-sep QUEChERS extraction salts
[EAH A Z L : Agilent Technologies #1:# Bond Elut C18 (500mg/6mL)
Agilent Technologies f£# Bond Elut PSA (500mg/3mL)
ATV T gNE— T KA T v 7 (BR) 8 DISMIC-13HP (PORE SIZE : 0.20 um)
HPLC A4 7 & @ (k) EiEffEfF il Shim-pack HR-ODS 3.0 mm i.d. x 150 mm #77%% 3 um
T MEFE AR « FOGMEE T2 () W@ HIEF IR SRR PL-1-3 L OV PL-2-1
Z OAEBIELE S 30 sy
EBEAESL 1L, &5y 10mg % 0.1% ¥ A % / —/L 10mL TR L7= b O 2 FEHEFK (1000
pg/mL) &L, IREEERE L T10pug/mL (—fiX 20 g/mL) ([T L DEMEH LT,
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(3) &
HER 7 v~ b 7T 7 BEEWERT (B % LC-30AD

e

=]

1=
=t

/

BEIH : 0.1 %FEKIEK AR KOT7E h=krU/L (BiK)
7oV MR (BIK)
1% (0 min) — 100% (25 min) — 100% (30 min) — 1% (30.01 min) — 1% (40 min)

P 0.2 mL/min
77 LR 40 °C
HEAR : 10 uL
MS Z&fF

2T T AP —T A E : 1.5L/min
NZA 27 AR : 15 L/min

E— b7 oy iR
DLIRE : 250 C

: 400 C

AFAMpE =Ly ha A L—A F 4k (ESD i

A B —T A AEFE : + 4.5 kV (Positive mode).

HESME - £10DEBY

K1 TG L E R

- 3.5 kV (Negative mode)

1 thiabendazole deriv.  + 217.80  190.95 29 sulfamerazine + 265.10 92.10
2 lincomycin + 407.20 126.15 30 tiamulin + 49430 192.10
3 levamisole + 205.10 178.00 31 sulfamethoxypyridazine + 281.10 156.05
4 albendazole + 240.10 133.10 32 sulfadimidine + 27910 92.15
5 diaveridine + 261.20 123.25 33 josamycin + 828.20 109.10
6 trimethoprim + 291.10 123.15 34 sulfamonomethoxine + 281.10 156.05
7 marbofloxacin + 363.20 72.35 35 sulfisozole + 240.10 156.20
8 pyrantel + 207.10 150.10 36 sulfachlorpyridazine -+ 284.70 156.00
9 ofloxacin + 362.20 318.30 37 sulfadoxine + 311.10 156.00
10 ormethoprim + 27520 123.15 38 sulfamethoxazole + 254.10 155.95
11 ciprofloxacin + 33220 314.25 39 miloxacin + 264.30 246.25
12 sulfisomidin + 279.10 124.10 40 sulfisoxazole + 268.10 156.00
13 danofloxacin + 358.20 340.20 41 oxolinic_acid + 26220 244.20
14 TBZ + 202.10 175.00 42 ethopabate + 238.20 136.00
15 enrofloxacin + 360.30 342.35 43 sulfadimethoxine + 311.10 156.00
16 orbifloxacin + 39590 295.05 44 sulfabenzamide + 27710 156.15
17 xylazine + 221.10  90.10 45 sulfaquinoxaline + 301.00 156.05
18 morantel + 221.00 122.95 46 bromacil + 261.00 204.95
19 difloxacin + 39990 382.10 47 flubendazole + 314.00 282.05
20 tripelennamine + 256.20 211.10 48 nalidixic_acid + 23320 215.20
21 clopidol + 192.00 101.10 49 flumequine + 261.80 244.00
22 pyrimethamine + 249.10 177.00 50 menbutone + 259.00 241.00
23 sulfacetamide + 21510 92.05 51 praziquantel + 31320 203.15
24 carazolol + 299.10 116.20 52 ketoprofen + 255.10 105.10
25 sulfathiazole + 256.00 156.00 53 warfarin + 309.10 163.00
26 sulfadiazine + 251.10 156.00 54 rifaximin + 786.50 754.40
27 sulfapyridine + 250.00 156.00 55 coumatetralyl + 293.10 175.00
28 oxibendazole 4+ 250.20 218.25 56 2-acetylamino-5-nitrothiazole — 18590  139.00
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(5) WIEEREOTE HE 50 ¢
RERIROTRO 7 —% K 112 k—mmﬁ
R LT, 5.0 2 RVERY | Al e e s
% %’l‘f S &2 Ehti L7~ 56 WE % E —— 0.5%FBAEFTEF=JIL 15mL
BIEREL RN L., 30 HFiEHE L RESFAX 1 min .
Q-sep QUEChERS extraction salts
7‘:0 Dk, KK 2.5mL KO 0.5% I 17594
#RED 1min
FREATER= RV 15mL 20 <:i> 1930 xg 5 min rt
Z. 1 GEAREY A XEITV, Q- FEFZRIILEAS6mMLEER
sep QUEChERS exteaction salts % ARBK ImL
R Tml
Mz LoyfRE 5 Lz, S &l Bond Elut C18 + PSA
# AXEEE
o7 HE (1 930xg 5 73l Liciz, [7'!’_'I~:I~'j))t%:)7k(85:l5)]55;&15 T
T r=FMUAENS 6mL %4 o t:_aaj;’& 7mL
0.4%: =1
L. Z/K 1mL EEFI L6 O %2 [7-lz|~:bl)}b:zk(Bﬁ?s)];‘E:Km ml
——1 - ZA/8/—JL 10 mL

Hig s Lz, 04%XEH[7 =

. N, BER#E (40°C)
R UL TOUK (85:15) 1iEHE 15 mL T I

BR/N—VILVER

o T 4 a=>7 L7 Bond Elut 0.1 FEEH

C18 & 1 Bond Elut PSA (ZHHik % BE K 30 Se(ETt":'“"””k(‘:9)]5‘5‘5§2 "

ﬁ?ﬁb ‘]g;jjfgz%ﬁéﬁy L77, IHITH DISCM‘:IEASL%?gg;EgSfZgi:nOT;um)
AT 04%FMER[TE =RV BEER

/w;zwk (85:15) lif i 10 mL % AT B AIEEEORES &

L. BN HIRE EOBRIIR E b, 1-7 28 —L 10 mL #1012 T, 40°CLL T CIE i
Licth, ERKE FCHRIEA ZRICRE L, BEWIZ 0.1 % ¥BEA[7E =) VKUK
(1:9) NEIK 2 mL 200 %, HE & OV L BELEL 2 % T b - ik %2 DISMIC-13HP (PORE
SIZE : 0.20 pm) (2@ U, JEHEK E L,

(6) &R
BREMIL, 77 v 7 BB B 15O IERIR 2 AV T, &4y 0, 0.001, 0.005, 0.01, 0.015,
0.05. 0.1 X1*0.15ug/mL D8 HT~ bV v 7 ABEMEZIERI LT,
(7) ZEMERHE O ik
EWEDOIRAEFERRZFER L, 1 3 11 (2 0M7). 5 HEFEET 285 FEBRFHEIZ LY
Y PR AR 2 S5 U 7o, ISR EE IS — AR ME 0.01 ppm KM D 10 £5D 0.1 ppm & L7z,
TRk EONET =2 2T, K2DHA RTA4 v OIEMETHEVGHE 21T > 72,

K2 HAFSAUIIHITDR LEFHEAROFELAE

(1)BIR % (2)BE (EmE)BUSE
= — = o BE HE(QOWE) | 17HE | EARE
EERRLERBOBE BEE—VOEEER (oprm) (%) (RSD%) (RSD%)
EEER<EAG1/3 <HEABBFICHETIE—ID1/10 <0.001 70~120 30 > 35 >
EERES>HAMINI/3 | <FEBRABFICHELTIE—ID1/3 0.001< ~ <0.01 70~120 25 > 30 >
FHES <EERREFICEHLILIE—IDI/3 0.01 < ~ =0.1 70~120 15 > 20 >
01 < 70~120 10 > 15 >
(I EEER

ERPHEERRAL—BLTVHEEHIVRIFREIOBS
OENBEEHOHRERICES(HE, SHORERVEARENQQORDERBEERLTNAI L,
?0U71~7774—I LHHETIR, EERABEICHIETIRENLBONDIE—I1L, S/NEEZ10TH AL,
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3 MRKUEBLE

o AW YR OAE R Z2H 3 IR Lz, WA KT A v OFEMER - T B =K 5 O ik %
PERIE L M BIETHET D & 19WENS 49ME L0, —F kB L U ORE rIfe7Z2 @iy A = 3K 5
DRBATERLT Z LN TE, RUMENHRTE 2, £o, BRETOMERFMAKETE, REDD)
BB NT,

— T, TA RTA » OFHIEREIZES LR TWEIZ OV TR Eﬁ%ﬁﬁﬁﬁximﬁﬁﬁ
DT A RTA L OFHMEENSHANT-E L H -T2 &b, . WEEE AW ERE
LECOREEHRT — X OEEEOAE LEITY Z & T, oWk @% %ﬁ%bfw< & RHIRET
XHLB2D,

#3 2 H PR R O R

No. RS pekIE ik | No. Pk TERE BRIk
1 thiabendazole deriv X 0 29 sulfamerazine ) 0
2 lincomycin X X 30 tiamulin 0 0
3 levamisole X ) 31 sulfamethoxypyridazine X )
4 albendazole X 0 32 sulfadimidine 0 )
5 diaveridine X 0 33 josamycin 0 0
6 trimethoprim X 0 34 sulfamonomethoxine 0 0
7 marbofloxacin X X 35 sulfisozole 0 )
8 pyrantel X o) 36 sulfachlorpyridazine 0 o)
9 ofloxacin X 0 37 sulfadoxine 0 o)
10 ormethoprim X ) 38 sulfamethoxazole 0 o)
11 ciprofloxacin X X 39 miloxacin X X
12 sulfisomidin X ) 40 sulfisoxazole 0 o)
13 danofloxacin X X 41 oxolinic_acid X o)
14 TBZ X ) 42 ethopabate 0 0
15 enrofloxacin b 0 43 sulfadimethoxine 0 0
16 orbifloxacin X o) 44 sulfabenzamide 0 o)
17 xylazine X 0 45 sulfaquinoxaline 0 0
18 morantel X o) 46 bromacil X o)
19 difloxacin X 0 47 flubendazole 0 )
20 tripelennamine X o} 48 nalidixic_acid X o}
21 clopidol X 0 49 flumequine X 0
22 pyrimethamine 0 o) 50 menbutone X o)
23 sulfacetamide b 0 51 praziquantel X 0
24 carazolol X 0 52  ketoprofen X X
25 sulfathiazole X o) 53 warfarin X o)
26 sulfadiazine o) o) 54 rifaximin X 0
27 sulfapyridine 0 ) 55 coumatetralyl X X
28 oxibendazole 0 o) 56  2-acetylamino-5-nitrothiazole < o
4 ZEE

1) EAGBEERRMR 5 R TICEE T 2 RIEEICHE T DRBRIEO 4Rl A K7 A O
—HBKIEIZ2U T 2010.
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LC-ICP-MS IZ &k S ANFEPD A FILKBRESTED R L4

Of'F  Hifk, Wrs (5. O e, A A
(R AEBREEMIIERT TR ERT )

1 BH#

FM P OKEIZ OV TIE, B 48 FEEAEZ B O P T, —EOMMERE | WEAHHIME Rk
$10.4 mg/kg. 9 HAF KO3 mg/kg) RNRESHTVD Y,

ARHTTIE, BKEREIT~ A 7 2 -2 TR LR RO ITETIT > TR Y | AEEICHAX
D IHGEN O LD RICHMEZERTHZENTETND Y, L, AFAKEREICOWDTITATEET
bR - A v~ N7 T T 4 —EFRERREEEZ VTR D | R B EREIER O
RS EITHE LTV D,

AR 3R, KRERMERESFT (FDA) OxXRI~==2T7 LV THRASh TV 2 EEEE 7 n~< k
75T 4 —— RS T T A~ 'SHTE (LC-ICP-MS) (2L DM T D A FNKEEREEY 2 W E
L. iR O 2 FOVIKERZ IEMEDOTGERIZ W CE 2 HE (LT BB Eno,) itz v,
ZOHEE S LIS TRATOSBICET 2RBIED R YRGS A R A4 ) (LR TAHA I A1)
EWVND L) ICHED TRYMRHE 21T o728 2 A, BEFARRERENMELNZO THRET D,

2 Ak
(1 #H#
7 BRI
BIRMEOFEMIC W TIX, A T E2 AW,
14 EBEEBLUVREE
FRAFEEYET & LT X T AAK R NMIJ CRM 7402-a (A F/L/KEREZGEE : AK$RE LT 0.58 +
0.02 mg/kg) A7z, WINEGRERA 7 7 > 73kt LTk, IBEORe 2 3fafl (£ =
A J ARFENGRE, ~ X PIENIRE, N~ T | EDITER) A2 v, IEVIZ oW TR, FRTOFHE
T, TOENBEL 2 DHIZEATFNAKBOERMENIE SO MBMPIRIE S, A, D TEDE
BIZOWT BRI L7z,
(2) H|E
L~V AT A VIR — KRB L L-V AT A U3 E L7 AV AFYEMEE () L, FERE 7 >
= NIV T T RY v TR E T,
Q) FER
AL A F KR (FH T AT 27 BB & 1%L-3 AT A R — K Fi# /K ERiE (1%L-Cys)
WZEAEL. 0.3, 1, 3 (BIMEICHY) . 6. 9 pg Hg/L O &M AR IR 2 R L 72,
4) BIESH
£ 1ITFRT,

— 121 —



SR EBRBI O 4 HiN0.89 (2023)

(b)) H#BHROFR # 1 EEHESRSE
R o —% X 1R, LC
(6) ZUPEEFE =iE FiytE 1.C-20A
. T I GL Sciences Inertsil ODS-3
7 ERE (5 pum, PFE 4.6 mmX E X 150 mm)
KEREEGERNT T REIE LTA ;;ﬁﬁﬁ w% p
N H 0. 1%L-v A7 A
FCETA TV EMOT, BBHRER (0.5 o LB = A
g, 1.0 g) OWRIENRER (FINE: : KER i 1.0 mL/min
LLTO. 15 pg) #EMT ST, < b iﬁi 50 pL
i L7, B A 1.2 kW
4 BHEBLUVEE Yo7V THEE 5.0 mm

=4 = D N S EU 7O§X‘\?ﬁxblj:h% 8.0 L/min

IHTE 1L LADFENE 2 % 5 BT S+ U7 HAFE  0.70 L/min

LKA N EBR AT, HNTFA—H K AUBRE A [ 7 7 A P—
. - e F ¥ N— AT LFF L N—
K&, I L7z, WINEEHZ W T, K (B 713D
WEEERNT T 7 RBOANTRRNE TT7AYE—F I=h=F
Jr A=A
Thollzi, HA FTA4 v OERICHE BT 202
UV, KERIREEDEGIED 1/2 LT THh D 150
T L AHER LR EHCHEIED 1/2 LN 125-
i ﬂ' %%%JTL / 1 AFILKER 0.3 pg Hg/L
D AFIVKEBETIML, L7, 100 3.779 min
. E=TIR o.75—§ S/N 14
HEE & & T RIS VT2 OREHERR (0. 3 pg 0#
He/L. B 2) % 10 FRIE LB 2
535 PEEOEERER 22D 10 14 %2 & E 0'000.0 o o 20 © 30 " 40 min
BETREE L TRD=, X2 Zua< hZFAh
[FDA :1F] [ B RETF A X+HINE 30 4]

SHBL0.5 ¢ (GRAMEMEM'Z 0.2 ¢) 50 mL & DigiTUBEs
SCURINYERE 0. 15 mg Hg/kg FDA JTLHESMT~ == 7 /LTl 60 mL A H T 2 BLEIRE % (#

| +1%L-Cys 49 mL L +1%L-Cys 20 mL

! 1 43f# 13,000 r.p.m. THE A X%,
1%L-Cys 29 mL THREIFA PF—EenZ

l i

S YR iy NE]
o 120 IR soCokime 30 SR (i ICH 10 EEERTD .
U FCREY 5) 5 Sy Tk T
! I
| EOTHVE% . 1%L-Cys TH0 mLIZER L., 74 VvZ—AiE (FLF0.45 pm) |
1 RSO AR o —

3 BRBIUBE
(1) EETRELVRER
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PEE TR TIREIL 0. 17 pg He/L GRBMAKE : 0.017 mg He/kg) & . HHUMED 1/10 EENDE
BARETH D Z L 2MER LI, BMEMOERMEICOWTIX, REHRED 0.998 LI EEBIFTH-
7=

(2) ERH

FUEHER O FMEILGABRICH T DRINERIL, 0.5 g TIX 96.2%., 1.0 g TIX97.6% LilklE%

WL THIZEALZEITRLS, v~ N I ARPIC LD ERBOYEEZZ T E R LT,
Q) EEHLIURE

fERZ R 2 1R T, RAMEEME OEE ([EUXE) 13 98. 2%, £ OMOFEHZ DV T HKI 99%
ERARFERTH o7, IHMTRERB LOENKEIZONTEH, T XTORETHA F7A4 DR
BB LT\, 72, BIHEOEWIZ X 5 ZIFX5RIOFHE CTIERO bivedoT-,

4) AFIILKBEOEES

FIEP O A F VKL, GINTHERN EOBES H Y | FKIED T5%RRE & H7p T
TS, VTAEIT, BB AL RE . 0% ERATFAKRTH S LB ESN TS Y, 4, WE
B RV ERE LI ATFAKEIR, A 7 0o -8 KU PO HTEIC K0 E & L 7o fkER
DK 87%~106% DENIGTH Y | [FERARFE RGO (R 2),

F2 fER
ST w  PHT BN AT
I Yy B — 982 3.1 3.2 (00-'55780) (0(5'56814) oo
Eyadgy 0.39 989 1.0 3.3 0.117 0.110  105.9
<% 6.2 99.5 1.5 3.5  0.053 0.057  94.1
P 21  99.5 1.3 4.2 0.09 0.110  86.6
R fE —  80~110 10> 15> — — —

A AT FEAHE

4 FEO
LC-ICP-MS % F W= T D A F IV KE ST HED UM 21T -2 & 2 A, T RTCORBTH
A RTA 2 OBEEMICEA Lz, 72, KBRS 2 A FKBOEEOFHEFRERND b, KBE
VL IERMENOTGEIZ A F VKR E EETE D 2 LRI,

SE XK

1) EAERBREAAREEM, W48 457 H 23 H, BRI 99 5 (1973)

2) WA RS ACESTIT AL BR AT SRR, 83, 89-90 (2017)

3) Susan C. Hight and John Cheng: U.S. FDA Elemental Analysis Manual, Section 4.8(2008)
4) Pakr RS ¢ 5 58 I EEM AL RN i R AR E, 104-105 (2021)

5) TH# £+0 : HIWRRMREREE Y Z —F#H, 37, 47-51 (2019)
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REBHTICE T ERIEEAFTF Y MREORABERLDOEN

1 [ZL&®IZ

LA Z Y ML (BT Ox W9 ,), EHEEE
k¥ (LLUF Nox &) | fEFRMER LS (LT VOCs
L) BREE SRAME) 22T, BMEFERIGE
EBoFolickvAELD, AV, N—=FFTEF
A FL— K PAN), TATE REZOIENORRIL
MEORHTHY | ZOREIINA Y 2 (0,) TH D,
0x 1% JLFEAREy Z7OREWETH 5,

KEVREE D 03 13, S O SeAb F ORI L > TET S
05 L OV HIE T2 0,205 72 b | kA Tk
HEE 72 05 DSRTERE > B AR AT 2 356 M O LI o
THR L BRI 2HE1HD ., BiKLEZ0, b
EEHLD 05 JREDEIMER & 72> T D,

l1 T 0; DFALFERISIZ L B 0 DERHE 2 7R,

L BER L ML ER OIS EE TAERT D, &
@ﬁfiT@ﬁﬁfké KZ T VOC IELE L 72
LA, PHRREE L 72 B 729 N0, N0, 0313 d B —iE
PEEEIC 72D, KREHIZ VOC BFEET D84 1%. VoC 23
OHT UANR0ERIGELT TAFAAULEF T
A (ROO - ) ZARKT H, TDRO0 - HNO &k
LTTAaxyI3PHRO)IZRDEGE . 0355 NO
ERIGLT N0y, ERDRICHHBEAET D28 Fiy
REERTIT 0 IREEIEINT 5, 2F Y NOx & VOCs
1% 0x ORIEEME TH D . NOx B & VOCs #EEE 1T, Ox
TR DR L 72> T 5,

mﬂamvcxfaﬁﬁﬂ%%ménégf&m
W) B OMRLT- R0 O 5 7 s Lo %R B D YIRS

%féﬁ%#%&J@@ﬁMka&) THESL
meWﬂ%ﬁmmﬁiwﬁméhfﬁwxmmm
DNTIE, KRRIBRBGIEEORIEIZ LY | EERAETR
2B DHEHHRH 2 2006 4E L W fEIT STV D

TEEHTTIE 1968 4E & REIEY %E@%ﬁ ik
FEHE LT B, AESTHTN O RKIE Y E D268 O i
L LT, =R EN T NEAHIIALE T 572D
KR OFEGE NI S e < < BAEREITHSRT
R S IR LoV a8, BRI BB 2> B Bfh T 36
HAZH 2 > TRV |, B2V L o RA RIS RIC &
DIRENELS RV TVRBAHIT OIS, !

Bk & 7o R B R O R . AT N O —EREE K
SAERBICIB T D REIG R E IR E OFFE
Nm\%%SW\WZBLOwTi\HQQW@ﬁEﬁ
IETH Y, BREIRYERER LTS, /-, FEA X
RAb/KFE (WHC) & L TR &N D VOCs JREEIC DWW T
BB ER ORFEETHRE L Tnb, —J, 0x D

AESFEMEIC OV T, WM THERB L TR Y (M 2),

PRETELVET 1 EEIIEAY 0. 06ppn LA T THH Z Lo 11T

FETTN O ERE R CTRER OB N TN, 4
FEIHIZ b Ox B D Br e SEUEFE AR 13486 TRV RTL
Th b, 5, mETANO—RERERXKRNERD 1975
EREMN G 2021 FEEE TO Ox ET —ZIZHOWT [’
M 1 K E O EIIE ) EORER O FEES LUV 2014
FECERBEE ) bl S eI ko RES k&

@t Uiz, F72. BT v A (PO), 0x DRI
BRI T d> % NOx, NMHC, NMHC/NOx HLoDfRAEZE(KIZ o
WC BT 21T =D CHET 5,

AR TR A BR BRI SE T
BRI A

()Z
NMHCLY R*A—s ROO-
hv

N%+OL6_NO+Q

M

0; DAALZERIGIC & HERK

NQ 0, 0, NO

hv

X1

NMHC

ppb]  —0-S02ppb]  ——SPM[0.001mg

2 EMHAO—RBFUERICE T PRI EFEMERE (FEHE OREEIL

5[ug/m3]  —%—NMHC[0.01ppmC]

2 Ak

(1) FRAT R G K OV AT 1 TH]

ARG ORERIL, FEHNO 10 O—REREER

SEER (hpr, B4, m. R I, a0

IO/ C AN | N )
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.
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L. DM DOIHDEEIEL 7250, BEOTAIIRE T
DONTIGEIIREIE LW L. & SHIBICASE 2B
FEAGy LT D T2, HREFESITB VTR E R iEE %
7257, E72. R equi BEYMEIZNERIGEBRYYETH D |
COPEARRIETIT ARG T D RlE8%E 3 B D, R equi 1T
FEE B DB TR S L TR Y | fMEREE
BRI D Z E B AR OB OIEGYERBGIEIZ & > TEHEE
L5,

R. equi \Z X 2 FDFEGI DA 1T D TH 720 Ted, Z o
WEDAS R DBREFERS L BREDO—ITRNTENTH
o

6. 2% STk
[1] EHM T FEOT Fay bR - =7 A JRYE (B
). FLELHE, 63, 73-82 (2016)

137

[2] Sonsiray Alvarez—Narvaez, et al. : Spread of
Multidrug-Resistant Rhodococcus equi, United States,
Emerg Infect Dis, 27, 529-537 (2021), (DOI:

10. 3201/e1d2702. 203030), (accessed 2022-07-29)

[3] Lucjan Witkowski, Magdalena Rzewuska, et al.
Molecular epidemiology of Rhodococcus equi in
slaughtered swine, cattle and horses in Poland, BMC
Microbiol, 16, 98 (2016), (DOI:10.1186/s12866-016-
0712-9), (accessed 2022—-07-29)
[4] R J Martens , S Takai, et al. : Association of
disease with isolation and virulence of Rhodococcus
equi from farm soil and foals with pneumonia, J M
Vet Med Assoc, 217, 220-5 (2000)
(DOT: 10. 2460/ javma. 2000. 217. 220)
11)

[5] M D Barton, K L Hughes :
equi, Vet Microbiol, 9, 65-76 (1984),

(DOT:10. 1016/0378-1135(84)90079-8), (accssed 2022-
07-14)

(accessed 2022-07-

Ecology of Rhodococcus



SR EBRBI O 4 HiN0.89 (2023)

w643 H

HUER TR AR BRBE T FE AT

T612-8369

HUERTTAR LKA LI 395 2
&(075)606-2676 / eikouken@city.kyoto.lg.jp




