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ABPC ; Amino benzyl penicillin (7> ES 1Y)
CEZ ; Cefazolin (£77Y1J>)

ERFX ; Enrofloxacin (T>O70% 4 Y)

ESBL ; Extended-spectrum B-lactamase (BB 452 EHLEE B-594<7—F)
GM ; Gentamycin (524234 V)

IUF ; Intra-uterine-fluids (F& NETE &)

IUI ; Intra-uterine-infusion (F& RNZEH;EA)
KM ; Kanamycin (hF+</4>> )

MBFX ; Marbofloxacin (¥ /LART7OFH2)

OT ; Oxytocin (FF k)

OTC ; Oxytetracycline (A F T3 151JV)
PCG ; Benzyl penicillin (R=21)2)

PG ; Prostaglandin F2,(TRRZ5 52T 4> F2.)

PMN ; Polymorphonuclear neutrophil (£ ##% 17 15k)
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ENREL-OFIMELFELRINOETHHD, REBILESNF=DIE 5000 F(FE
RIDZETHD, BEEIFEL RO ANDERIZFATHIET, AEIXLFETELY
BERICHHEICEMMER T LA KD ESITHTz, TNRLEK, NEIFBEEHIC
EoL, BhoKEE BY, M, IREOREZZITTLS, AL, FRIZED
AFEIORFRITEVWEEAEHMNGERREZX TR, BE2RBIELTHEE2T S
Z&ITHotz, RMHDEERELLTERBINTELXEDEREIE, EHOHLIEER
E, EHELLTHEIN, NLOTY, IxA4T7—, R)LPanvigd, 2LDER
miELLTEFENE D =, BEHIT—BRVERIXRETHROZWVNELDEEZS
n, 5LizmEMMEYant: [21],

ENRLANEIZRELIN-EE XS 18 HEEMD 20 HITIE, EEDELLEH
BHICHY, BRULGCEOEHOEMERLHET S [80], G L, FHICKDHE
HORELZEDES| (TN T, EOFHORIEESIFHZFALT, —
BEXEOEWFELTEMNERELZ, BATH, HAHICHREEMEZEAL, Ch
[C&Y, EXOARENREMICKELz, EXRSETIE, BRNYVHETHED
By, MIEFICEANETELGENELTERLIz, Fiz, BBEEELLTOEAIE
FTORDUYELOMADERGZEMRELRILDFZICHASN, EITHBER
&0, JdLERRAAH T SR Is A R S E WX IR ASh, ERELTILLE
EFEAREGERL-, SRS BEOCRILOBRGE, FOBRENL,
ADEFEXA-FHHDBEZELEEZ S,

BHIEDEARLRRTY, BIEIEHROZDOELR TEELEHEZEO>TLS,
B ORELBISTIL, BICEDOANLZWMGFRHRE TIEFEMHTE=HI2H
R—ANELE, BERITHAFZLTWS, EEEIEMICELI-ZAETHY, M
LY, RICTEZRO YR ELIZYE, BERIIREBELTWS, Ff-, WEIC
BYOEY), EEEEREHS, MEOEZEICHEHMLTWS, Fiz, LRREFHOER
[CHEEIEFIASN TS, E—ILBEEFRDZKE, §TEISAMXT—I, %47
—, ROV HREN, E-LEHE-REZHASOMBOFES|ILT, BEIC
ExFIALTWLS [21, 371,

FSTb/R—R (draft horse) &, MTHIZESIEE-RERLSIKEHLEICFEDLN
HIRET, BPrROKWVKEOENDILEES. BEZRERKEE, FS5—N
BRANERLIZIET, BRTIERSIM—RADEBHARE T IR 2RITH
BL, FRICHENEEBHLEDLE 36], BEOE—4)E—aviblmz,



AEEFEOFREBAE, 2019 FIZE, EHEDFFEEKERFEERIELH 5,100 BEIC
FTHLLTNS [64], ZOHFTHIEEIZIE, FAZVHEEEFEENDFSTH
R—RADWMENHY, R)Lany, TILby, NS TUEQGEMAMME -,
FMBEELTEEINTHEY, BARBRELEEIN TS, COBKRTHESINIZ
FEE, HRTHRLVARNERS WENKES, HATRVAENEVRETH
% [38] (Fig. 0-1), EFEEIEMHENBRETHRONPT, LiEEPERIEFEILH,
KREICFRIN TS, Ff-, HHERIZNAT, AEHSRETBVEE, S, £EH
[CEIFRLLVD, COERTRIAZLRIETHIEEEDRE, FAZVGE
PHEOXEEFHFLTUKEZOIZE, EEEEEREOR LNALEFRARTH
%,

BIXEMPBEMTHY, RETETHHHN 2 AMS 9 AEEFEFTERLATLY
%, EELINERBICIIAERBEARGIVHELHY, —ARHIIZILEERT
(& 2 A AIEMNIEE—XDDBFEYEEZLNTLVD [60l, BEFIhOF
BlE, B3FEOE—ILTHEERNREEETIE I SNSERANHD, Ffz, Bl
BFHCHRER A EIE, EVBHICHOBLEZABERYEREDHESE XY EL<
BHIEN KD, ZLDPEEBECEREMIEE L — X DRVEEANS
DREHSFIVZIETEHEEFLATIVS [30, 57, 701,

1960 F4X, HSTLYRIZEITS 1 o—XUTHOZRERITH 70%, 1ITIREEL
BEDR#& 40-45 BTIThN, BRRICKDREN 2L, BEDFBFLEEE(TL, 50-55%
LIELMETH T [3,34], LAL, T2 50 F£/IT, EOEERMIIKEGESL
= BEREEGIZHEEN 1980 ERICEERZEORBICMYANLLHN, 1T
IREE LR DMELHEIIR 14 BASITIKIIZRY, BATIBEREEILE
EHBCTHREMICE>TRANEELG->TWNS, IO—RBREICKIEREE, 2
BT, 2LOMESTINTIVS [3, 24, 26, 27, 28, 40, 56, 68], EFEDY
STLYRIZEITE 1 o—XUTOZBEL 90%, BEDFELEEREIL S5NIEE
FTELELIEDBELHD (2, 3, 6, 31, 44, 59], HSTLYRUNDETIE, A
TiE% (Al: Artificial Insemination) 52#500#4#E (ET : Embryo Transfer),
IR E NFEFEAE (ICSI: Intracytoplasmic sperm injection) &, BIZH
(T 2¥k RIS EIER M N ES L TET= (3, 711,

—7h, EEEREKEEORISTIE, REEHOZHHINEEMENITIZ, £E
ELRBTHOBRRENLMBE THEIINSZENEL, ENRBEDFEEREN
HFEL, FERBICHLTEDLIGRENBETHSD, +RERENEEINT
WELDOMNIRKTH S,



REFEHTENERXE, REBEOREFEVDFENNZEFTITLIIETRE
NERSNDFETHY, FERNEFTEH 48 BRI LHEETZ ORI RD
JRODNEEDEBZLNTIVD, BE, EEFRKIREGIC sz\'C%E-'.WH%J\OD
BEE, RO FEREOFERNEFEALS—BMICITHONTLSH,
DEFEAMNMETLTLSETIE, ZFEDONERLFENETE h\;{’&)birﬂ'x
RREGBIENZ L, Ff, ERETE—HRBFHDOREREEL 2~3 BElIZHf=
5212 FERFEDIRIEEL (Fig. 0-2), BEETIHE, RERDAF
URUBREBICEYFEADFILEZRILENTHATLSS, ERETIEIAFD
b 0TORIT STV BB EDERELEREERALIIRE (EHLY,

FERAHRZOCHERER, G<HIoBERBICEITSIFERNEXDZEIZFA
SINTHY, BNEBRRRGETEFERERBIEMELYLEBEICITIENTES,
-, FERMBRZOKEENITFELIGEWVMGS, BEBOREDIRINELLY,
FEHAERDEBETHIOEEFEOREFNBRICOGNS [11,22,23], LAL, B
BEICBLDTRFERMBRZ CHEREDRENLGL, FERNERDOEERIKR
PFERNRENABTINTOVEVDOLNRKRTH S,

Mﬁ%@ﬁﬂ’ali FIEAERRICRTAREAIEDFENREZRAET 51
HI, ERZHEBETAVREIEZDOFENITBROEREZRET S,
E ?E.Wiaftd)ﬂﬁ SHTETIREE T 10, REHIEZ DT ERND REMAE
DEESIVHEOAREERAY AN ISVEBLUHBERERTIICKYIRELT
MEEREN TS (Figs. 0-3, 0-4),

FTE 1ETE, FERYANISVZRAVNV:-FERNEMEZETL, BRIZT
ARRTSTAY F2. BXUVAF U UV -[ERIBERID, FEIITIVR
B, FERNITBROBEAEDEZELRITT M BRI

SHIZE 2ETIE, FERRADIZAVWTHEREZERL, EEEICEITEX
FRIEOMEREERZAE L, F, FERNEFZAOEENEEBEICETS
FERAREANEDONREZ RS M EEEKRE L=,



Fig. 0-1. Japanese heavy draft horses are mixed breeds of Percheron,

Breton, and Belgian draft horses. They weigh approximately 1,000 kg and
are one of the largest breeds in the world. Left : Waiting an examination of
reproductive tract of the heavy draft horse. Middle : Mare and foal resting
in the stable. Right : Mare and foal grazing in the paddock.
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Fig. 0-2. Persistent breeding-induced endometritis. A major cause of

infertility in mares. Left : Mating of heavy draft horse. Middle : Exudation

at the vulva. Right : Vaginal speculum examination.
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Fig. 0-3. A double-guarded uterine cytology brush and cotton swab. Left : A

separated type of double-guarded uterine cytology brush and cotton swab
(Minitiib GmbH, Tiefenbach, Germany). Middle : The tip of separated type
of double-guarded uterine cytology brush and cotton swab. Right : A

combined type of double-guarded uterine cytology brush and cotton swab
(Har-Vet™, U.S.A).



Fig. 0-4. Sampling of uterine cytology and bacteriology. Top : Scrubbing

and sterilization of the vulva and perineal region before sampling. Center :



Introducing the brush into the uterus to obtain the samples from heavy

draft horse. Bottom : After obtained the samples from uterus.
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1. # B

XEFEMHTFERNERXIE, BICBT2FZBOFERTHD, FEFBHI
MEEEDIETIEX, FEVVTSVRBEDETESIEELIT, EDOETHINE 56 B
TFEAANTET S0, ENZHRTH-HICIERER 5 BLURNIZFERNED
RIEFIMYBRKLELHS [12, 78], RERDFENEICEISIREIEL, FERN
MOREFEROTHY, FEVEHMSEE-HICHELGEBRIGTHY, —Hi%
RIIZRELR 24-48 BEILIRICFERED REILAFLIEEZLN TS [63, 85,
861,

AARDEEFIL, AE 1000kg [CHLLEYHRATRLRELREDOETHY, NIL
anViE, JILLFE, NVOTURBOENLNSGS [42], IRFRFEOHEMEIC
HL, MEOEMOCEMADRELEEBEDFTHTIHSNBILIZ, 0D
ER, FEOIUERETOREFFEDIRY LRIZDENZEEZLNTLDS
[33], FEIVFTSVRBEDRTOENMIOKREZRFENEDRENFRHKET S
LT, AZRRITDOEMND [39, 52], KRELHk 48 BELILE, FERNIED RAEHHERR
SINBWES, FRNEREFLEREFESFENERERELTNIEERS
ncub 8,51l

BEBRLLEBLT, EEECHEAESFCHEORERNBIMERIZHY, 5
W% DEEREELLOZRRETICOEMNDEEZLNATINS [33,72], Mx
T, EREEIREFMTHIPZIC, BEFELRETHYHEREKENE L
ORERLEIMERIZHD [45], 51T, BEORERIIMLD HIELLELT, &
EMABERENICTFRESNSIMERIZHS (4],

BE, AEEOEMIECERFDOEET IHRENEEMNICIIREFICRLN
THY, BRICEIT2EEEEEBERITBEMERICH LD, BLEIZE, IFAX
WBRELELNLIHRTH—, EEEOHADL—ANHD, COEBEEFELL—XP
BARBBOXLE#ET 501, EREOEERERLNIBETHS,

ZHRFHER (PMN) 83, FERNERXREZZM T HEEND—DOTHS.
PMN [EMmMBkD—FETHY, MELEDREKROREICK T 2HEMEICER
LTL% [29], MIEVORBFLHEEDFERNEBANSIZELLY, FERNER@TIC
PMNs W E18&nbd, CORIGIZKY, FERAMSHERERAEDCE R YEHERY RS,
nd, —BMIc, EOFENEMBEZIIUTOLSIZHEIATNS, EE (0
rare PMNs/hpf), EEXJE (1-2 PMNs/hpf), FZEERE (3-5PMNs/hpf), E
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E R (5 PMNs/hpf) [23], Ffz, XEE 12 R EFERNETEIEGFT D
HZEY, REFEHTFENERICEBELTNSEEZLNTILNS [13, 73, 84],

FITIWA—RDHY ATV, BHOBRRRSZICEVTEHEM D +IEDHE
ZFERENSKRINT HIEMNARETHD (15, 62], FEANENSDOHIFZERERIC
(X, vk RDT, AT, LEDFEERBDIBYDFELHD, 2D
5, YA ISVIEFERNERELEZZH T2 L T—ELTRELEDMBEEZIRNT S
ZENTES [7],

BEEICBVNT, FEVV7IVREEZEHA=OHITAFIL Y (0T) HA—i
MIZEARAIh TS, OTIZIMAT, FARETSU T4 F2,(PG) 3 FEINMHEE
BRI B=OIZEASINSEN, PG I2ELTIE, #RBITEALALTLS [43,
61], ZD1=%, HINREIED PG BE L FEIMEEELERRTIEROSH AN D
BRAGRELNHDS, EREICEVNT, FEIVEEABMOD PG B5IXBEICH
EHK, F-FERNED PMNs [CETIHARLHRES TGN, EEEICH
(75, OT %> PG &L vof-[EE R EFIEF = NIE PMNs EDB&ELRIZHONTL
A A

F1ETE, FEIEROR EEREMBOEFREZRNETSIBENELT, EFE
BIZHEIT5 OT RU PG H#HEMNFERNE PMNs [TRIFTHEE LBRFTL .

2. MHERUAE
2.1. HEABLLE

EEERFAICTEEIN TV S EERIEILE 4758 54 H1F (F# 3~19
&) #AWVT, U4 LI CON (ELER, n=18), PG (/TORME 5,
n=18), OT (FF I+ U 58, n=18) @ 3 FHEFHLTz. REICBTIEHD
hR{El%, CON: 10 4%, PG : 7%, OT : 7T CThol-e BHHIZEITS, ZERE
RREER  E  REBZOBEHE, ThETh,CON;9:2:4:3,PG; 6
3:5:4,0T;4:3:9:2, THoI=,

BEGHBEOREBEHM S, REMHNSENE 2 BFTERAFE—BHEFIIR
ERESRREEERL, RERFINHERRE Day 0 &L, REIE. £ TH
BNZITWBAXEELIz. FTILH—FH AT 5L (Minitiib GmbH,
Tiefenbach, Germany) Z#FU\T, 47 88 54 17 47 HI1FIL 1 BEADH, 7 FiE
(X 2 F#AKYIEEH) KYET 162 8K (REZHT [Prel, HEORFESERS [Day O, HEDR
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#% 2 B [Day 2], & 54 #{A9' D) OFEANEMIBERIML Iz, PG BIIXLT
(ZHEONHEERERF(CY /O R+ (Panacelan-Hi®, Fujita Pharmaceutical Ltd.,
Tokyo, Japan) 5mg Z—EIFRARNES LT, Ff=, OT BT L TIEX, HEORFESR
BEADS 12 BEfERERE, EBAA > (Oxytocin for animal use, DS
Pharma Animal Health Co., Ltd., Osaka, Japan) 20 B4 9 D8t 3 [, FHAR
FEGEIToTz. CON BEITLTIE, FEFIREFITHh T HNEROAHERELT -,
ZRRORERE, HI% 14 HERU 28 HEICHGLUVICEABOERE T,

AARITERERARELT, +HEEXFHSOBMMEICE OETHHEKEE X
YA D+ — LR NER/ZLET, BBREBEDO—RELTITHhN,

2.2. HlEEZRUFERNETE

MEZ YU TILE, FTIVA—ROFEHANITSVERANT, £54 FIELY 1

FIFIZDE 3@ (Pre, Day 0, Day 2), &t 162 &K ZHE#M L=, BAENGTHRZ
ZERT D02, BELFEDONEEBERITTRUVKFHEHEETZOBIZ, K
BL-ERRERAFRLIEIFHAFEREERAL, FTILA—FHALISLVEF
BERAANEALR, 10 #5515 12, FERNTISVERESE-OLTSVEER
YL, RIARTFANEER LTz, BHEKRE, HHRREERZ Diff-Quik®,
Sysmex Co.,Hyogo, Japan) ZFRAWTERBLz, RSARTSREIRE, XFBEM
AT PMNs O#xH92 L (Fig. 1-4), PMNs (&, 400 £& 10 tREH D
EHiRfasE kL -,

Day 0 U Day 2 [TEWLT, BEDXEHESEITFERNITER (IUF) OE%
UTDESIZHFELEERLIz, Grade 1 (G1): FEADFERRUSIO—II=
v ZA L, Grade 2 (G2) : LEDITEHZ (5 mm K FRHH, Grade3
(G3) : FALAEETER (5 mm LI L) #3B&H5B [13],

2.3. MFETOCATAUERIE

Day0-2, 9, 14, 28 [ZHEWT, EZEHRME (Venoject IT VP-PO70K, TILE
(¥), BH), BEUIRMET (20 G x 1 1/2” needle NN-2038R, TILE (#), &
R) ZAVWTEMIRKYENZERL -, FERL-MEZ R DS EEL, mMEZRE
Lz SRELzMiE(E, RILEVBIEEFTORERFERGFLIZRIC EIA analyzer
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(ATA-360, Tosoh Co., Tokyo, Japan) AT, MEFEHRTAD T ATAAEZE
}:'-EL/T:O

2.4. fRatALE

£ (CON, PG, OT) 12145 PMNs O RfE, KENSHINETOBEHD
hR{E, F#, —HEPOREEHKE, VF7RAL-VFIREE (RrozA—=
FEIE) [CKYHELT=, &iE#MBE (Pre, Day 0, Day 2) 128175 PMNs O3
[ElE, 2U—FTURE (RU7zA—=4#1E) ICKYLLELf-, REOEIKRSEICH
(THMEBETODIRTAUEIK, I5XAI-04) REE (RoI7zO—=#IE) %
BAUWTLEELT-, &EIZH1T5 Day 0 h5 Day 2 [THTTOFEREFE Grade
BAOE LU 28 BRREZ I VI vy—DIEREERRE (RU7z0—=#1F)
[C&YEELI-, £TOHEIL, EZR (Saitama Medical Center, Jichi Medical
University, Saitama, Japan), ZFRWTHITNIEEIT o= [35]. fBIERE 5%k
mEEEEHYLEL,

3. &R

ZEEIZH T35 Pre hvi> Day 0 [2THMFTOH PMN O F RIEFHEICERLT-
(Pre : Day 0, CON; 0.90 : 3.55, P=0.0014, PG; 1.20 : 8.45, P=0.0046, OT;
0.70 : 1.70, P=0.0073, Fig. 1-1), PG & D&, PMN #A% Day 0 /5 Day 2 I
MWHT, HEIZE A L= (Day 0: Day 2, PG; 8.45 : 0.85, P=0.0073),

LEHDEMEIZHTS PMN #I(ZDOW\T, AEEZERohAEh->1= (CON,
PG, OT; Pre : 0.90, 1.20, 0.70; Day 0 : 3.55, 8.45, 1.70; Day 2 : 1.70, 0.85,
1.00; Fig. 1-2),

BEICBIDEHODREIZDONT, BEEZFREONLGI ST,

Day 0 IZBITHFEREFBRS LV IO—D=vISAVDEEREL, ThT
hUTDEYTH-T= (CON; 10/18, PG; 14/18, OT; 11/18), &KEIZHITS
Day 0 M5 Day 2 [T THOFERETRBIRAZEIL, CON; 5/10, PG; 10/14, OT;
8/11, THY, HEITHEREFRonGh o1,

Day 0 U Day 2 2575 FERNETE Grade2 (G2) THo=4LEDEHILZ
NENLUTDREYTH-oT- (Day 0, CON:PG:0T;4:5:8 Day2,5:3:4),
F1=z, Grade3 (G3) DEHIZDOLTIE, ThTh (Day 0, CON:PG:0T;6:

14



9:3,Day 2,4:3:2)T&>l= (Table 1-1), Day 2 [ZH1T5 G2 HELU G3 D4t
FBIZDWT, PMNs O RfElE, #hZh, CON : 1.30, PG :1.00, OT : 3.80, T
Ho1=,

RENSHINETO BHDFHESLVDPREIE, ThENRUTOREYTHY
(*F9{E[SD] : 3{E, CON; 1.83[0.92] : 2, PG ; 1.56[0.92] : 1, OT';
1.94[0.87] : 2), HR{EIZEITHIHEEEILRSNE, T,

1 RIFPRERBDFEHES LV RER, ThZNUTOEYTHY (FiY
{E[SD] : F&fiE, CON; 1.50[0.78] : 1, PG ; 1.66[0.68] : 2, OT ; 1.50[0.70] : 1),
PRIEIZBFIEEEFRONGEMN T,

LEZHIT5 28 HZEAE(E, CON (12/18), PG (14/18), OT (10/18) THY,
FRERRoNG, of=, F:, HIREERICEBEARIREINELEORE
(%, CON (5/12), PG (5/14), OT (5/10) TH>1=,

HIREICHSFTAMETOD R TAUEIZ DT, Day 0 /5 Day 14 £TIE&
BIZBI2AEZXRONEMNo1=H, Day 28 [ZEWLTIL, OT AMthd 2 FE&YUE

ElZEh otz (Fig. 1-3),

4. BR

D/TAXMERAE PG HEITHY, ERRTHERICNATFEFEHOIRME
1BET S, AMEO B/, EREICBITSY /70X (PGF2) RUAFY
FoUBEEFER PMNs ~NDEEERIITEHETHS,

REEZE—BHISEISIFENEREDREISEEMRIED—FETHS [16, 85],
REBIZKYFEREDRIEMNSISEISN, FEVITIVRENBIRIND
[47], ABARIZENT, XEE®D Day 0 TlE, Pre LLEELTETOET PMN
DEELGLEREZRL, FEREO—BEORENBEEINT-,

Day 0 IZBWT, PG #TIEfthDF LYE PMN AELMEZRLTz, CDRIZD
WTIE, PG BITHBITAXREBEHINETO BN FY 1.56 HTHY, thDELUE
EhozlENEZLND, LML, 2TOEFLEBLEIGAICEVLTE, XEEE
BEMNETOBRBIEREZFRoNGEh o1,

Day 0 55 Day 2 [THFT, £ TOEIZHE LT PMN DD NERERINT-HY,
BEITORRERRONGI STz, —AT, PG ENDOH Day 0 hvi> Day 2 [THhIF
THELZPMN O ARz, FEIUEGESL, FEANLDITERYE

15



EEREEVOHHICLERARGESNTHS [79], HIRFOFERNETB KT

SZHBORRLELGYED (5, 55, 66], RERE 6-36 BELERBLI-DEE, 5
2cm LEDFERNTRBRNEFAET DG5S, XKEFEHTFENEXDEELLS
[9, 11, 48, 77]. ABARIZHEWNT, XL SHIIZHT=S Day 0 [CEITEHEEHDF
EWETE Grade2 RU Grade3 DEIEIL, ThZh, CON; 55.6% (10/18), PG;
77.8% (14/18), OT; 61.1% (11/18) THo1=z., DI &IE, BRDERHIZHLY
T 64.8% (35/54) D4LETIIXRER. 12 BEILULRETEH, FEROREINFEL
TWAIEFTRELTLNVS, Day 0 /5 Day 2 [THh T T, FEREEZEDRLHNRS
hi=B&1E, FhEh, CON; 50% (5/10), PG; 71.4% (10/14), OT; 72.7% (8/11)
THY, FEHICBTAFERNITBROBLERICEEEFRoNGA S, DFEY,
PG BEEELUV OT #HIZHULTIE, 1 70%DHETFEREZRDBLONRLNT-
— 7T, CON B#TIE 50%DHTHot=s Ff=, Day 0128115 G3 = RLI-4LH
DEEHIE, PG TIEE, OTHT38ETHoIz, Day2ITHI+5 G3 DEEHIL,
PG# T35, OT#T28TH = FEANETE Grade DHEE(L, PG HT
66.7% (6/9), OT BT 33.3% (1/3) THY, MAT,Day 2 I2H1+5 G2 H KLUV G3
ZRLTI=4EE D PMN O dhR{E (X, CON # T 1.30, PG # T 1.00, OT T 3.80
THot=e ZOERIEX, FERNITE Grade DHREIZHBLNT, PG DAH OT LU
LNBRHTHoI=ZEERELTLND, &z, PG DA Day 0 o Day 2 [ThIT
THEXR PMN OFEIDNELSNTI=2EMD, PG DAM OT KYELSIEMICFER
REMRZEFDSEDIAEEEZRLTNS, ChbDIehs, D/TARMDEE
FFEALSREIEDZNRMICHRRL, FERREZRLOIELILERLTL
%

OT % PG HEDERRELFTELLL, FEEBHOIEZRLFENDET
BREROCAEEMEOHEZRLFEVITIVREEZMETSH, PG LOT DFE
IRMEERADLLEERIZENT, OT OFEHIEERAREIEEXLE 30 2 THLHDITxT
L, PG ORI 5 BrEERL [49, 75, 76, 84],

PG &, BEARERZRDAEICLALLNS, — I, BAXRBO4EIZ5-10 mg
DT /TORNEERIZEETEHIET, 2-56 BURIZRIBEEFZ R ITHIENTED
[16], BFEBICHELTIE, —MBMICRBEFEBLELLT 250-500 ug PHOTOR
T/—IIVBEERE, XEFEHFERNERICTTILELLTIE 250 ug DYAT
ART/—ILAMEREN TS [17, 58], BARDEEFBRKREBERG T, RKiF
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FEODEMT 10 mg OO /TARMEER SN TTHONA TS, KHARIZEITEHY
J7RRMEEE(F, REFEOFERENAL LGNS,

BEDRRD PG [CXAUNEICIE, HRAGHMENHD, HAHIMRTIEHINED PG
BEICKYZHRENMETLIZEOHRELHDS— AT, AOHETITHIRED PG
BEEERLIBETLZREMET LA IzEBRTULVS [61, 74], KRR
[ZHEWNT, BFHOZIREIE, ThEh, CON; 66.7%, PG;77.8%, OT; 55.6% TH
Y, B0tk PG R 5ICKBZRFBRTIXIRONGEN oz, Tz, BEEZEERLN
TM>1-6L00, PG #MREEWVZIKEELRLZ, MFFTODIXTAVEIZD
LTI, Day 0 m5 Day 14 FTOM, EEICHTH5FREFHEREINGM o1,
Day 28 BIZEWT, OT #OM;ET O ATAUEMN, PG B#H LU CON kY
LEEICEVMERZTRL-, EFRH0 0T HEIX, EFRRITEZEETSEEDHN
TW5 [81], AMEIZHIT5 OT %5 1%, Day 0 $&LU Day 1 THo7=5%, Day
28 [ZH A ETHERDERNREEINT,

BEEBIZENT, EHFEINDEL, 20.7%h 5 35.6%EMESN TS [20],
—7, AMETIE, Day 28 [CHEITHEBERNBRBEIN4LEDOEEL, ThT
71, CON; 41.6%, PG; 35.7%, OT; 50%T&hY, OT B (ZHITHEHMFANERRS
n=E&lE, BEEORBRIVELLEBMEWVEIEERLIz, COIEMD, OT 8
[281+5 Day 28 TOEWTAOSIATOVEL, HHEADESHIhEELEEEL
TEM - THHIEEZLND,

— iR, FIRMBICESITAMBETOC R TAVENE, 4 ng/ml L EHNIEE
EHENTHYRIRERFICTALETHS [41, 54], KHREIZDOWLT, IHIREIC
H11% Day 28 DIMFETODIRTAVHRIEIE, ETOEHITHLVT 6 ng/ml KL E
ZRLTz, &2T, AMRICETHRIREIL, ETOHEHICEVTHIRMFIC+2
HIODIATOVEEEALTWV=CEMNTRESNT,

LEDHRE BAOEEEICEBVLWTYS/TORMERIEFROEE, PO
BE45ILICkY, ZIREICEEEZRIFITICFEAND PMNs #FDSELHIEN
AN Ay (W

5. IMNE

¥ 18T, BEEICSITAXREDFFIIUBEUTARET 5L T AL
F2.DR5HFENREICRETHEEAEL, TORE, RALTORLY
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SUFAY F2. THAS/TORMEEIR, EIPUBEPDEELLMEE £Y
LHROISFENOSHRFPHERIS Y ZENTE, BEBITHHHE
FEMTERREFHICARTHICEMTRENS,
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Fig. 1-1. Median numbers of the polymorphonuclear neutrophils (PMNs) of
the groups. The dots above the bars shows outliers. Different letters above

the bars of each graph indicate significant differences. P< 0.01.
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Fig. 1-2. Median numbers of the polymorphonuclear neutrophils (PMNs) at
each time point for all three groups. The dots above the bars shows
outliers. There were no significant differences observed at any time point

among the three groups.
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Fig. 1-3. Median values and 25th and 75th percentiles of plasma
progesterone concentrations in pregnant mares. Different letters beside

the plots for each group represent significant differences. < 0.01.
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Fig. 1-4. The presence of polymorphonuclear neutrophils (PMNs) examined
by light microscopy. The PMNs can be seen (red arrows).
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Table 1-1
The grade of intrauterine fluids (IUF) or echogenic lines at Day 0
and Day 2.

IUF grade CON (n=18) PG (n=18) OT (n=18)
Day 0 10(G2:4,G3:6) 14(G2:5,G3:9 11(G2:8,G3:3)
Day 2 9(G2:5,G3:4) 6(G2:3,G3:3) 6(G2:4,G3:2)

Grade 2 (G2) : small amounts of fluids (<5 mm in diameter) or echogenic

line. Grade 3(G3) : obvious intrauterine fluids (>5 mm in diameter).
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1. # B

FEIEARE, SMZECREIE, B, TLTFEREDHEIEMEEIZKY, 4
HBHOLDEYMBAZHNTLND, RELHBEFICLYFEOMHEEENRIN,
TR, BR R, #@E, ERFOEMAFERNICRATEIILET, FEREDR
EEMNFIEEIIND [8, 87,

FEREREXIE, BIZBTATLZBELVENR 35 BXRFDORAEFERDFEERLE
EZAONTHEY, —BHUITIFSEMENRRLLSIENAZLY [69], FERDT

[C&BHMEREIL, FERNEXOZHICALWONIBRED—DTHS, LEDF
BERMEIZHNT, Escherichia coli (E. col)), XUV, B-streptococci 1&, FEN
BEXEREELTRREICERESNh, FRZBOCREIRERORERELGYFS (1, 22,
83, 251,

FERERERDAEL, REMEFZAVZLEALIILIEITHONS, mMEWME
DERIE, HEARBESLIUVEFBRZHEOERZLLIITOIONERELS, BREK
RIS T, $EORIFHE P OEMNAROEVETORELZITIOHIZ, TEE
FERNOHEFENZEIARDOONE, LHLEGNS, HEEEREICIIHAMEE
B350, BROBRRGTEAFERRPICLTOEFICEVWTERERRES
5DTR#ETHA=0, BEEETEIIEH/LEVNGEELNHD. CD=H, FE
RNEFFADOHDIMEMBEOERIE, LIELIE, BERMLGET—2%31LI12T 515
B0, BEOXMELSEIBEINSRRAE +2ITHN—TEHEFDE
ROBELLS,

FERAEFIAL, HERENROLNIFERNERICELNTITOhhSAEE
ND—DOTHD, HRITZIERIL, B-FVFLRZOR=)Y (PCG), TYEDYY
(ABPC), 277V (CEZ), 7R/F VAL RRDAFTA4LY (KM), 4834
v (GM) %, —a—F%/av&NIrOoyox4>y (ERFX) %, #ka@EH
NHbd, TEAHMEOEFCHEREED, FHHOEOEARBEFICLIVKRLTHD,
EREEICBTPFERNMEREICOVNTE, BEDT—2EH04L, EFIDER
[CINFESNDELHD, BREEICHELTE, FERNHMERELERRZEDLE
EBRLABESINTLS [22,65,25], LAL, EBEIZCETSINoDHMEILR
=) =Y A

F2ETIE, EREICBIS52FENRE, HICHERESJUERIRZMHER
#METHIEFBRELT, CEZ, KM, CEZ+KM, ERFX O F = RZEHE A A
BHRHEEICRIZTEEEZREL,

26



2. MERUVAE
2.1. #EBLNE

2018 A5 2021 F D 4 £, EEHELE 107 58 128 1F (F#r 3~19
%) ERAVT, SV LIZRARIEAR (UL n=64) SICHEFIFETAH
(CON, n=64) @ 2 BEZE/EHLT=,

BERGEORIEREF, REAMNSHN®E 2 BEFTERFRIEI—BHEICHE
EFBTRREZEmRL:-, RERPINHERERZ Day 0 &L, Day 0 1Z6UMVT
IUI #TlE, FEFEREFEAZITL, CON BT, BIRFERLLIIEIMA
4 R/IE/K (Normal saline solution for animal, Nippon zenyaku kogyo Co.,
Ltd., Fukushima, Japan) O#DFEREAFITo1=,

FEANMERLEERL, CEZ (77V1)2iE [Cefazolin injection, Fujita
Pharmaceutical Ltd., Tokyo, Japan]), KM(EEEHF <12 [Kanamycin
sulfate injection, Meiji Seika Pharma Co., Ltd., Tokyo, Japan]), ERFX(T>
A70%4<2 > [Bytril® 10% injection, Elanco Co., Ltd., Tokyo, Japan]) %
AV

IUI #Tld, CEZ 1 g BE¥+4£ &5t 100 ml, KM 1 g B¥h+4£E &5t 100 ml,
ERFX 500 mg B J+4 B ET 100 ml, CEZ+KM #A+EEE 100 ml DL\Th
MNDEFIZHANT, FERAEFEAZITo>-, CON BEITDOULTIE, HEINmERLL
&R 100 ml FEAZFIToT=,

AARITEERARELT, THEEXRXFHEOHYREBICE DT HEEKBEEL
YA DA —LRAV U EFI-LET, 2EEHFO—ZRELTIThONT=,

2.2. RMATE

REIF, 2 THINANITOWBERREELz, FTIVA—FALFY—RTT
(Minitib GmbH, Tiefenbach, Germany, or Har-Vet™, U.S.A) ZMAL\T, 107
B8 128 HI1FKVET 384 #&{K (REZHT [Prel, HEIRFEEREF [Day O, #EDR# 2 A
[Day 2], & 128 BRA¥ D) DFERNMEEERRLL -,

FIEHBONEIER VST RUVEFHEBELITo-0O6IC, REL-ERRE
RAFRLLLIFMAFREFRL, FTVA—FHILFr—RITVTEFERANE
ALz, 10 85 15 58, FENTRAD IZEEISE-OBRTIEZIMYHL,
EH(Z Amies transport medium ~NMRELT=,

27



2.3. HERESIUVERIRZHE

HMERESIUVEFIRZEHARIL, E—FRERREEV I —~KEL-, &
HEN-2BEDF IS, Pre BLUXKEER THSD Day 0 [THITHHE IR L
(NG [negative culture of micro-organism]) DE|&ZFHEL=, Ff-, EFE
A#®D Day 2 1281F5 E. coli, E. coli ESBL (+) &1, B-streptococcus
group C DRHEIEHFIVERIRZHERAEL-, FEFNIRZHEHERIZDOLTIE,
LUT®D 9 iE@$E#AELI: (PCG, ABPC, CEZ, KM, GM, # ¥ 7359491
[OTCI, ERFX, </LART7AFHL U [MBFX], RILT7ANFHY —)L-bJART)
LEFI[STD,

2.4. fRETHA0LIE

ZRD 28 BZBES KLU Day 2 128115, E. coli, E. coli ESBL (+), 8-
streptococcus group C DEHE|E, Pre £&U Day 0 DEEIZH T2 NG DO F|
&, Pre XU Day 0 IZHITAREBID NG E|EIZDOVWT X2RE (z—YDE
EEMEASTE) (SkYHSLT-, CEZ, KM, CEZ+KM, #&U ERFX 0 Day 2 28
(+%, E. coli, E. coli ESBL (+) &V, B-streptococcus group C DIREE|ED
WT, Z4virv—DIEEERRE (Ro7zO0——#1F) [CkKYEkEBLz, £T0
REIL, EZR (Saitama Medical Center, Jichi Medical University, Saitama,
Japan), #AWLTHETNEZITo1= [35], fARE 5% RBEREEEHYLLT,

3. &R

£ 384 BIADFERT TN D, 30 BEOMEMMSEHEINT (Table 2-1),
Pre LU Day 0 [2H115 NG DEIE(X, FZ 1, Pre, CON : IUL 20/64 :
11/64, Day 0, 3/64 : 3/64, THY, Pre XU Day 0 IZHTHHBTOHEEEIL
Ronighof=, Pre M5 Day 0 [THITT, NG DEIEIEEFNZE N, (CON, Pre:
Day 0, [P- valuel; 20/64 : 3/64, [P=0.00023], IUI , 11/64 : 3/64, [P=0.047))T
HY, WMEELLIZ Pre H5 Day 0 12HTT, NG DEIESAEEIHEADLE: (Table
2-2),

CON BB LU IUI E#IZH+5 28 HZRZEIL, CON (41/64), TUI (39/64) T
HY, BEEZIRLh LT,

28



Day 0 8& U Day 2 (ZHI15 E. coli, E. coli ESBL (+), B-streptococcus
group C DBHBEIS(X, FNZ 1, Day 0, CON : IUIL 42/64 : 31/64, Day 2,
38/64 : 22/64 T#H>1=, Day 0ZH(+5 E. coli, E. coli ESBL (+) &LV, 8-
streptococcus group C DBRBEIEDLNT, BEIZAEEZEE(XAI o1z, Day2IZ
15, E. coli, E. coli ESBL (+) XU, B-streptococcus group C DRBEIE
DUVTIE, CON (38/64) &tEELTIUI (22/64) MA A LEE 3 HEDRHEIEMN

EIZIET LIz (P=0.0078, Table 2-3),

CEZ, KM, CEZ+KM, ERFX O &EHFIIZDOUL\T, Day 2 IZE1+5, E. coli, E.
coli ESBL (+) &1, B-streptococcus group C DRHEEIA(X, FhFh, CEZ
(9/16), KM (3/10), CEZ+KM (5/25), ERFX (7/13) THY, EERIHEZEZER
bNEMoT=,

Table 2-4 |2 E. coli, E. coli ESBL (+) &1, B-streptococcus group C D
BRI ZHEERETR LIz, E coli I2DUWTIE, PCG ZBR<ETDERIICEZMESE
RLE=W, E coli ESBL (+) (XZFIMtE%RL, ABPC KU CEZ [TEHTHY,
EHIT ERFX ° MBFX &LV ofcZa—F /O R EMBEICHEVNERZHERT
#REMLoT-, B-streptococcus group C [CTDWTIE, PE/F )AL FRIEYE
(KM LU GM) NEMTH-1=, ST EFITDTIE 64.1%, DZEHIIZEEL
TIFREZMHE R,

4. ER

ARETIE, ERBICETS5FERNHERESIVFERNEFIIADORIC
DWTHELz, ZD#HER, KELATTHS Pre D NG BISEE£EHELT 24.2%T
Hot-, BEEIZEITAFENIE biopsy LFEN swab Mo DHEREICHLY
TIE, NG E|&EH 36.5%51.3% [1, 67] LDHELHY, EFEETIE, NG BEIEHN
BWMEREGST-, BAREICLSR—EHEORERHKDOEM, AITREIZH
(15 1 HEPOEHERELZLE (L, ZTHREETOXREFEEFENELDORRE
E1iYES (44,50, BEREETHE, 1 HRFEDPICEBERETHIEALIELIERHY,
CON #E LUV IUI #4f T, Day 0 Tl 5% DRIATHAEDENREINT
WBIEND, REICKY—BHICFERANMENFLAFTFALAREENEZEZLN
T=o
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E. coli B&V Streptococcus equi Subspecies zooepidemicus 12 XFRIND
B-streptococcus group C &, BIZHETHFERNHMEREICEVLVTHREHBEENS
WEETHS (35,37, KRFAETIX, Day 2 (2HI15 E. coli, E. coli ESBL (+)
H LW, B-streptococcus group C DRBEIE (X, IUL EHEDAH CON #HLYUELH
BIZEWGERE G, COTEND, FEREFLITIARX E coli, EXV 6-
streptococci |1ZEBDFENEXRBERICHENTHLEEZEZADNT-, LHL, &E
[2BWT, ZRREICHEEENGHI1=2E, CEZ, KM, CEZ+KM, ERFX O %
FEERIFEREZRTHS Day 2 ITEUWVT E. coli, XY, B-streptococcus group C
DERHEISICERENGI M D, HHTHIEFIZDVTOILELHRAEN
WHETHD.

HE, EOFERNEXABRICBVTHLEKESALZIMBELSINIEED
PAFILADEAICKY, SREOQOHLOCFERTEROBODIAADNI-EDEH
E£hH5 (16, 50, 76], AFAEIZHLVT, CON #& IUI #H#OMTZIBEICEN
B htmot-C &%, CEZ KM, CEZ+KM, ERFX O &BEH|[2oL\T, Day 2
(2813, E. coli, E. coli ESBL (+) &, B-streptococcus group C DIRHBE
BICABENRONGA -F=Cehn, ERREFIZTELTY, AEMERELND
Non-traditional ZEBRLSRDRFAFEETHLSIEEZEALNT=,

ERNIRZMHRERICDINVT, £ coli ESBL (+) [Z®LT CEZ (XERZ ALK, 8-
streptococcus group C [ZXL TP/ )AL R RITEMTH>T-. ESBL [T,
RZVORPE 1T HABLUVE 2 #HR I LRFEEZHEL TNV B-59F27—
ETHAREREREZLITERTHY, EIFATILEDE 3 HANSE 4 HRFE
TOEITLZREZLNR T DENZERBLI-BERTHS, EITLRDFERE,
HICE 2 HRMIOE A HRETOEIILRREEDFEAMN ESBL ELEFDE
HEZEHAVRVEFELGLHIER, iRFT)LADF/OVMHEE A ESBL [2X5
ZHIME £ coli DEMAFEZIN TS [53, 32],

AMEIZHWNT, Day 2 [2HITB E. coli, E. coli ESBL (+) KU 8-
streptococcus group C DIRBEIEIEZTNZE N, (CEZ: 56%, KM : 30%,
CEZ+KM : 20%, ERFX : 53.8%) TH2f=o COEMND, FEIEARDEHE
RIZEWT, BRIFERAKLYILERDOMERZHATELIAD, BEIRELSFLHE
BEEDRIEEINT-, — AT, MAEMEFERIZHTY, E coliESBL (+) ZIELH&
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LE-ZHIMMEROHERZHS-OIZ, REFIDOELAISEELTIKBELNH DL
%i%hf:o

5. IME
F2ETIE, EBBICET2FERHERAOKREFERL KLY, CEZ, KM, CZ+KM,
ERFX DFMAEMEERESICIAINRZRAEL-. TOHER, FEAERXOETE
BHETHD E. coli, E. coli ESBL (+) &, B-streptococcus group C DR
BEIE, EFGEAICKVEERISEDTHIED Aoz, LHL, ZREZICEE
ENRonGEho-Cenn, FRTLIERDOERES, RRliIGEH, LHIm 4
HDBRHEIEFEDEILLLAENVETHLIEE AN T,
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6. M=
Table 2-1

Micro-organism isolated from uterine swab between 2018-2021.

Micro-organism

FEscherichia coli

Bacillus sp

FEnterobacter aerogenes
B-streptococcus group C
Acinetobacter sp
Pseudomonas aeruginosa
y-streptococcus

Klebsiella pneumoniae
a-streptococcus
Coagulase-negative staphylococcus (CNS)
Staphylococcus. Epidermidis
Citrobacter freundii
Enterococcus faecalis
B-streptococcus other group of AB C G
Candida sp

MSSA 8- Iactamase (-)

Yeast - like fungus
Streptococcus pyogenes
Moraxella sp

Escherichia coli ESBL (+)
Enterobacter cloacae
Corynebacterium sp
B-streptococcus group G
Enterococcus gallinarum
Proteus mirabilis
Rhodococcus erythropolis
Klebsiella oxytoca
Streptococcus uberis
Arthobacter polychromgenes

Klebsiella ozaenae
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Table 2-2
The rate of negative and positive culture of micro-organism at

Pre and Day 0.

NG positive culture of micro-organism
CON (n=64) IUI (n=64) CON (n=64) IUI (n=64) total
Pre 20 117 44 53 128
Day 0 3" 3" 61 61 128

NG : negative culture of micro-organism

CON : control group (non-antibiotic treatment)
IUI : Intra-uterine-infusion group

*Significant differences P< 0.05.

“*Significant differences < 0.001.
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Table 2-3

The detection rate of E. coli, E. coli ESBL (+), B-streptococcus group C and

NG or other micro-organisms at Day 0 and Day 2.

Day 0
CON (n=64) IUI (n=64) CON (n=64) IUI (n=64)

FE. coll,

E. coli ESBL (+), o o
42 31 38 22
[ -streptococcus

group C
NG or Other 22 33 26 42
Total 64 64 64 64

NG : negative culture of micro-organism
CON : control group (non-antibiotic treatment)
IUI : Intra-uterine-infusion group

** Significant differences P< 0.01.
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Table 2-4
Microbial susceptibility of £. coli, E. coli ESBL (+) and /£ -streptococcus
group C isolated from uteri of Japanese heavy draft mares, 2018-2021.

sensitivity (%) B coli FE. coli B-streptococcus
ESBL(+) group C

PCG - - 100

ABPC 100 0 100
CEZ 100 0 100
KM 100 100 0
GM 100 100 0
OTC 100 66.6 100

ERFX 100 16.6 100

MBFX 100 16.6 100
ST 100 0 64.1

PCG : Penicillin, ABPC : Ampicillin, CEZ : Cefazolin, KM : Kanamycin,
GM : Gentamycin, OTC : Oxytetracycline, ERFX : Enrofloxacin,
MBFX : Marbofloxacin, ST : Sulfamethoxazole / Trimethoprim.
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FERERXRIE, G<HLEICETATZROEIERTHLIEREHIN TS, F
BREXFSITRECTERE, SBEOALRERE, BAXE, [RIEBCREORREE
BAHBEUEMNLTEERELENEZOND, BEYHAFERIZRATHILT, F
BREORENSIEEHISIND, RIEE FERHLOREFEROCRMY, ITEY
ZHMSES-OITREGEERIETHLSN, KELE 24-48 BRI EFERED
RIEDFCEIIBRETHIEEZONTINS [87], RKEFEMFERNIRL(L,
RERIZELHDFERNEDOREZIETH, FEFEHINEEDIET, FEVUT
TURBEDETICKY RELNRBREBGCES, FZRICOELNLIBNAIHD, FT
WAH—FHARITSVICEHFERNEMEEZ I, FERNEXOZHICHALLONSF
FED—DOTHS [46], HEMOFERERIE, —RHUISFREHENRELEAL
BIENEL, EEDFERMHEIZHNT E coli, XV B-streptococci 1$F5
NIEXEREELTHEEICREIND,

BREETHE, FENEMRZOCHEEREOHRE ILZHH LN (1, 7 15, 46, 65,
82], EFEBIIBITHTNLDMEITRALHL, £IT, AARTIEIEEEIC
BIIBDFERREDFAELLT, UT 2 BEOREEToI=

F1ETIE, RERFNEZREFORAETORRTIUT12 F2. BEITHHD
JTARMEREAF UL O OBRENFEREMIRZ(C5 R 528 % LEBRETL
o TOHER, BUEH, O/TOXMEEHE, 7 X UBREH, £TOHIC
BT, FERERENDIEIETHS PMN MM EHTLYHRERE BB
ANEEICEMT 5oz, £z, D/TARNEEEHD A, PEINFEER
MSHEERE 2 BIZAITT, FERNIE PMN 80N EEISEAL T HER G-, =
BREICEALTEEENARONGN 21230 D, D/TOAMEEHAREEVVZ
HERLIz, INBLDIEND, BIEELLEBLT, AENEFELRSHEEE
TlE, REZDOD/TARMEENFEVITIVREEER LS, REFEET
EREXDFHICENTHIEATREINT,

F2EBTIH, EBEICETAFERNHMEOREFRLZREL, £I7V)Y
(CEZ), h+=<4>> (KM), CEZ+KM, T>Oo7o%4< > (ERFX) OFERE
ELEAM, E. coli, E XU B-streptococcus group C DIRBEBICRIFTHES
LEBIRET L=,

ZOHE, £ 384 BREDFERTITH DS 30 BEDOMEMIAREIN, KEAT
[ZIZHEERE (NG) DEIAH 24.2%THo=DIZxL, AR HEIIFEREIC
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(X, FIZLTOHE (95%) THIEDEMNRHINSFEREGST-, Fz, &
FEEAZ QUD OAD, AERITEEABLLELT, #%2BE® £ col,
B LU B-streptococcus group C DIRHEIENBEITH VT HER LGz, &
bIZ, FEANTEALLZEFIOLETIE, BEENGM2EDD CEZ LV
KM R EMN, &b E. coli, $ KXV B-streptococcus group C DEHBE|E H D
Bhotz, ThHDIEND, BEREIZENT, REEICKY—RKHMICFERANHEE
NEHAFENDELEDOD, HENHEREOREFRITIAL, E coli, ELUV 6-
streptococcus group C DIRHEEZETSE, REICER T HREMTFERIER
DREICENTHLAIENRESNT-,

LEDBHELID, BERBICHITHHMERFOS /TOXMEEFIE, FER
HHEAL, FERAREMBORBRLOHLIEDFENHEDRHEHFELZETIE,
REFEHFENERELOREEFENEROFHELVEEICHEMNTHLHZL
NREEINT,
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AREDZTELPITKRBXDREIZHT-Y, HLIBHMBELLITIHRELS KU
¥ipE, Tl CHIREZBYEL-HBLBEXRFZHIR ARREELISOHSEFHL
=L%9,

Ffo, RANEMBELCWVEEELE:, FEABEREHIE RAEMEL,
ERREREL, RASKEELICRELLIHEZRLET,

AARDOEBBSLVREICHIZY, EELTHRECHEEBYEL:, +HBEX
BRMEEESSE FHEEHKEM, ZLT, AMRIZRNTIEDTELLHEDS
FHRCCIRBLTGIZSVELE, XBE—K, MEE—K, BEBERK, B
BIGERE DSk, RERICEERMAEOYR—NMIIHAV LN HBRERE
HEDERIEHBLEITEYS,

40



Abstract

41



Endometritis is a major cause of infertility in mares. Uterine
contraction weakness results in a reduction of uterine clearance. For mares
to conceive, uterine inflammation should be cleared within the first 5 days
after breeding. Uterine inflammation after breeding is a normal
physiological reaction that is necessary for the discharge of excess semen,
debris, or accumulations from the uterus to protect the conceptus from
harmful inflammatory products and maintain pregnancy. This
inflammation generally resolves within 24—48 hr.

Japanese heavy draft horses are mixed breeds of Percheron, Breton,
and Belgian draft horses. They weigh approximately 1,000 kg and are one
of the largest breeds in the world. Breeding mares have less chance to work
and lack of physical exercise because of the mechanization of agriculture.
These factors subsequently cause uterine contraction weakness. Uterine
fluid accumulation, resulting from a decrease or delay in uterine clearance,
is associated with prolonged inflammation and infertility.

Draft horses have higher incidence rates of retained placenta and
dystocia, which lead to lower pregnancy rates. In addition, a larger body is
generally associated with a higher foal birth weight, which is believed to
result in a higher mortality rate.

The polymorphonuclear neutrophil (PMN) count is one of the
diagnostic indicators of uterine inflammation. The PMN is a type of white
blood cell that is associated with the immune system against bacterial
pathogens and inflammation. Once equine spermatozoa or bacteria enter
the uterus, they trigger a chemotactic signal, and PMNs are recruited at
the surface of the endometrium, which results in the removal of pathogens
and the resolution of inflammation.

A double-guarded cytology brush and swab can help in the collection of
a sufficient number of cells from the endometrium and pathogens, which is
easily available for use in practical field conditions.

Oxytocin (OT) is widely used as a treatment for endometritis to
enhance mechanical uterine clearance in light breed mares. In addition to
OT, prostaglandin F2, (PG) is used. Administration of PG and its effect on

the uterus of the heavy draft horses has not been previously reported, and

no studies have been published regarding the uterine PMNs in heavy draft
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horses. The effect of ecbolics (OT and PG) on uterine PMN counts is also
unknown in these horses.

The objective of this study was to examine the uterine cytology and
bacteriology in the Japanese heavy draft horses.

In the first section, the effect of prostaglandin F2, (dinoprost) and
oxytocin administration on uterine cytology were studied. To compare
polymorphonuclear neutrophil (PMN) counts in the endometrium, a total of
162 samples were collected from 54 estruses of 47 mares (before ovulation
[Prel, Day 0, and Day 2) using a double-guarded cytology brush. Then, the
cytology brush was smeared on a glass slide. The slide was stained using a
simple and quick staining solution. After air dried, the slide was examined
by a light microscopy (400% magnification) for the presence of PMNs. PMNs
were counted in 10 fields, and the average number of inflammatory cells
per sample was recorded. Dinoprost (PG; 5 mg) was administered
intramuscularly (.m.) only once, on Day 0, whereas oxytocin (OT; 20 U
i.m.) was administered three times at 12hr intervals starting on Day 0. The
plasma progesterone concentrations from Days 0 to 14 were not different
between the non-treatment (CON), PG treatment, and OT treatment
groups. The PMN counts increased in all the groups from before
administration to Day 0 (CON, 0.90 to 3.55; PG, 1.20 to 8.45; and OT, 0.70
to 1.70; P=0.0014, 0.0046, and 0.0073, respectively). There was a
significant decrease in PMNs from Day 0 to Day 2 only in the PG group (P
=0.0073). The pregnancy rate was not different among the CON (12/18),
PG (14/18), and OT (10/18) groups. The results of first section indicate that
dinoprost can reduce uterine polymorphonuclear neutrophil counts.

In the second section, the effect of Intra-uterine-infusion (IUI) on
uterine bacteriology were examined. A total of 384 intrauterine swab were
collected from 128 estrus mares (before ovulation [Pre], Day 0, and Day 2)
using a double-guarded cytology swab. Some antibiotics (Cefazolin [CEZ],
Kanamycin [KM], CEZ+KM, Enrofloxacin [ERFX] ) were infused in uterus
of heavy draft mares on Day 0. A total of 30 microorganisms were isolated
from the uterus of Japanese heavy draft mares. After mating, 95%

(122/128) of uterine swab were cultured for any microorganisms. The ratio

of negative culture of microorganism (NG) at Pre and Day 0 were [CON
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(non antibiotic treatment), Pre : Day 0, P- value ; 20/64 : 3/64, P=0.00023,
IUI, 11/64 : 3/64, P=0.047]. There was a significant decrease in the ratio of
both group on NG from Pre to Day 0. The detection rate of Escherichia coli
(E. coli), E. coli ESBL (+) and B-streptococcus group C on Day 2 were CON
(38/64), and IUI (22/64). There was a significant decrease in the detection
rate of these microorganisms compare to CON and IUI (P=0.0078). After
antibiotics infused to uterus, the detection rate of E. coli, E. coli ESBL (+)
and B-streptococcus group C on Day 2 were CEZ ; 56% (9/16), KM ; 30%
(8/10), CEZ+KM ; 20% (5/25), ERFX ; 53.8% (7/13). The pregnancy rate was
not different between CON (41/64) and IUI (39/64). Antibiotics
susceptibility test indicated that the E. coli ESBL (+) was resistant to CEZ
(0% of susceptibility) and ERFX (only 16% of susceptibility). The 8-
streptococcus group C also resistant to KM (0% of susceptibility). The
results of second section, indicate that IUI of antibiotics can be reduced the
detection rate of £. coli, E. coli ESBL (+) and B-streptococcus group C.

The results of this study indicate that dinoprost can reduce uterine
polymorphonuclear neutrophil counts, and IUI can reduce the detection
rate of the bacteria, and available for a preventing or treatment to

persistent breeding-induced or infectious endometritis.
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