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AENZOWT b Tl U 7z, AR I ZEERAR IR MR H mARRE M5HERk 2 58 0 72§ 5 8H (S
Y 3.00.0 5%, A E 1,012.6105.1kg. MER : E# 55E) (LLF [H AR,
FHREE]) ERRD WG 49 BECEHEME 3.3+22.4 5%, FHIIRE 919.8+140.5kg, 1451 :
KE2 58 - #2058 - £ 2750) (LT TREERRE)) (LT, UTIORT L9 RGiE
TEFHHE, —RIMLERAECFIBRES L OHMBEFRIRELIT -7, FAESSREOM
3 Table 1-1 (/R L7,

MREREHT, L SINT%. L2 TREOHBEIRUIENIC LD THumn | i ig 2 B
L7z, BRIJTEE, B2 Mg 2 REAIAN D E25 58 (A F = — 7 NP-SP0725 =
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FEEABHAARE OO I ARREIAAARR T, R~ VU RICEE, 7F bl L D BlERIC
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BLONLY U FREZITOER LT,
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i, MR, RE, EHB L OEREICOWTIE, B ENTEOMARIE TH S K
RGN S L EGITHRH L7 A RBIERAEOTHMNA 2B L7, BCS(E. Carroll and
Huntington @ BCS [13]%Z&3(Z, Score 0 7°5 Score 5 TH|E L7z, CNS L, Carter
@ CNS [25]% 212, Score 0725 Score 5 TH|E L7,

PBRAS AR RE & 2 TRERAFARR O EFRIRREIC OV T, E B TRO 35510 | BRCH
IREORE AT o 72, BROFEZONTIL, AFRBRERS LIS TRO TUERE
DY) R LT,

S)tEtAIfRT

FEERAE AR O H M ARAE AR OB B2 DWW CTHER, RE. BCS, CNS B8 L UMb

8 HH L D AT o7z, FfEIE, FENEHEMO H mARIEII R DA & .

{KE. BCS. CNS B LU b 8 THA & DEEIZ DWW TIL, FHE L EEFZE TER



L. BEOZDOBEIT~ Y » Aoy b=BELEM Lz, £/, HEEVERO H i
FRABIAAARR DA B LRI, SfER L OEHICOW T A 2 RBREL FEh L7-, AEK
HE1T 5 %A (P<0.05) 2 FEEHY L2 LT,

2—2) VET-SAA OH|E

DB

REARED S EHHTESE SN EME 4558 CFKRE 962.3£107.0kg, F-HIEFHR 3.0
+0.54 %, HE1EE, R 23EH, ME21 80) AMEE L L THW,

BT, CEREROFTROFERIZL Y, FrREZRO 2o T EER 23 58 (F
YIREE 953.22104.5kg, FEIFHN 3.020.5 %, ME15A. EF 1184, M 11 88) . AfilcE:
(ZHR D TN L D BRI EIE OIRE & 58D T i D & A& ERE 9 81 (IR E
9454+ 114.8kg. FH4FERE 3.1203 mk. EE 450, MES55H) (Figure 1-3) . FFlICEIC
FREFEDFAEIL L DR A EEFEEMEDIRZE 2RO IO T4 BERE 6 B (CEYRE
929.3+ 111.7kg, “F¥FH 2.3+ 1.1 7%, £2 256, WE4 58) (Figure 1-4) 3 X OFEEE
WOAERRIZ H L ERNE AR 2 3R 7 7 8 (SEHIIREE 1042.41+44.8 kg, P 3.120.4
R, EH6HA, M1 8H) (Figure 1-5) (I L7z, 7ok, B O L &rio—AER
MR TIX, E4 REERIERIIERD b i ol
2)VET-SAA OH|E

MAEEEHT., MEZBERI A D BZEER M (NP-SP0725 ; =7 m R+t RIRAT,
HA) (B L . SAAfEIT. B SAA ITEFx » & (VET-SAA ; SRAHMbL RS,
FRHES. AA) & HWTHIE Lz,
3)EEHAIREAT

WERHENTIZ, #EFY 7 b =7 (JMPProl5 ; SAS Institute Inc, Cary, USA) % ff
AL, fEREEE L REBD SAA fEZR O NCERIER (L SRERER LU0 E SRFER)
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3—1) EFERUIRAE, —MRMIRAECFERIBENT I K OHERk AR AT

& IRDOREN DERRRRE DOV T, 54 BHREH CERE RNIBAEN OFFEITRD HiL7eh o
7273, BRI KRR NIRRT L ORI AEN O EREERD BT, B OAEICH
WL, L EREDAEMKRE T, 54 BT REE THAT 2 & OBRRR T OB O JER S
FOVRIR TR biLie o 7o, LRARICHIH S BTk, RFICHIER 338
Do, EEEERIIFEO bR oT,

FEEDAEAERR O RERAERR L, i L Ch BRI <, B CTh o7z, FEEE
IAkERR D AR ISR D R3S L OWEDIRIE X, HENDEFAOARTH Y, L0 <
BAI D Y . RENTHRAIT®H - 7o, FEEBARNIRR O RE kD HELI B 4 PIARAYIZEL
245 L. JEE AR T 52— OIE/INED KX 813, ISR DE
TE 2> B TR TERIC A D IZE > TREL 2D | TORE S (%, BAETAIT T 2 mmX
3unfEE, EEUHERME T 4mXS mEE Th o7z, o, AFRRERICN I WE
AR TERRERITIRD b ho Tz,

HmARAEAGHERR S, ZHERAR AR DO METIWTIE (2t L CEA R RICAFIE L, ZHERIER
KR D B Cdo 5 TN IR & OBE TSI A& HUIT 2 F— AARISEE O ATz 3
(Figure 1-1b), HM2SEHERENAER O K THER £ TETLH 2 LT RhoTc. &6
(2. WIRAYZ2 AR AR O B ORE L, RN LEREFE L, LIEICE-
THE7Ap 5Tz, HE Y812 X 2 HE RO B OB X, H AR
MO0 b TIEF M & @R Lo EianiReo b, IR
ENERIRO I E D3R & 7z (Figure 1-2a), AEAMIEO T/ NS K EEFITFRD ik
o l, & b HMARIENGHARE DA b B, — BRI AR & OB e
RERD AL, HILERAERAAEMAE T, PSRRI MM A8, —H#IC U /RS
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s S iz (Figure 1-2b), ~/L U o HF YT K2 ZHE AR A #E R o> ) i AR AE B ARk oD #E.
L, BBMEOREICIE, ~EYT Y VERITFRO biRho T,

FRERNENAERR 2 31T 2 HH MLERIE G AE A DB 4 & i, fAZ, BCS. CNS B LU —iik
MIRAELFZHIRE 8 THE & DA (T2 L 2 A fRE . BCS 8L VCNS (22T,
M ARAE AR BE L LR A & i L CHBICEE A~ L7z (P<0.05) (Table 1-2), F
7. GOT (2 DUTidk, i MmARAEAGHE MRS LMEERAE & i L THRICIREZ R L7
(P<0.05) (Table 1-3), Alb, TP, T-bil, GPT, LDH, T-cho 35 XU BUN O —fi%f.ig
AV IS OV CIE, BEERRE O T-bil A H MARASIAFRRREE & ik L CREVWEA o
¥l 2R L2728, Moo T8 B IZIE R %N OFE ©, HmAREIALRREE & fEERE & ik
LCHEEEZRBORD T, HIARREVFAR DRk DA &R, mfEl LU
HZDWTIE, MR AR, & R & I L TR EEEZ RO 2o T,

3—2) VET-SAA DOHIERER

VET-SAA @ SAA fEIE. fEBEREIX 4.2+ 1.9 mg/l, i Z A4 BEREIT 15.3+14.8 mg/l.
JF O %A BERENE 3.552.2 mg/l 73 & DN ZHERAE AR It MARAE ITAE R 2 38 o0 72 7
£ 4.4+39mg/l TH-o7- (Table 1-4), F7=, MDOFAEBERED SAA EIX, EEFED

SAA & el L CAEICEMEZ 7 L= (p<0.05),
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3-3) Figures and tables

Figure 1-1. Adipose tissue in the crest of the neck.
(a) Normal adipose tissue. Bar = 10 cm. (b) Adipose tissue with hemorrhage (white arrow).

Bar=10 cm.
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Figure 1-2. Adipose tissue with hemorrhage.

(a) Normal and overgrowth adipocytes with or without hemorrhage spots (arrow) can be seen.
HE stain. Bar = 200 pm. (b) Lymphocytes are partially confirmed in the hemorrhaged stromal

cells. HE stain. Bar = 50 um.
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Figure 1-3 Black-red hard nodular lesions of the lung

Black-red hard nodules about Smm in diameter were observed (arrow).
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Figure 1-4  Gray hard nodular lesions of the liver

Gray hard nodules about 2mm in diameter were observed (arrow).
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Figure 1-5 Hemorrhagic adipose tissues of the crest of the neck
Hemorrhagic adipose tissues were observed on the longitudinal cut surface of the crest of the

neck (arow).
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Table 1-1. Outline of 54 slaughtered horses

Sex Breed Origin
M F  Cast HH LN FR CA DOM
Group AH 0 0 5 5 0 3 1 1
Group NH 2 20 27 46 3 16 24 9

M: male, F: female, Cast: castration, HH: Heavy horse breeds, LN: Light horse, Group AH:
group of adipose tissues with hemorrhage, Group NH: group of adipose tissues with no

hemorrhage, FR: France, CA: Canada, DOM: domestic.
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Table 1-2. Comparison of age, BCS, CNS, and weight according to presence or absence of

hemorrhage in the crest of the neck

Age (year) BCS CNS Weight (kg)
Group AH 3.0+0.0 5.0£0.0a 4.6+0.5a 1,012.6£105.1a
Group NH 33824 4.2+0.7b 3.7+0.7b 919.8+140.5b

AH group, horses having adipose tissues with hemorrhage; NH group, horses having adipose
tissues without hemorrhage; age, years; BCS, body condition score (1 to 5); CNS, crest of the
neck score (1 to 5); weight, kg. Values with different letters (a and b) are significantly

different (P < 0.05).
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Table 1-3. Blood biochemical test

AH group NH group
TP (g/dl) 7.7+£02 7.9+0.6
Alb (g/dl) 3.5+£02 3.4+03
T-bil (mg/dl) 14+04 1.7+1.1
GOT (IU/]) 368.0 £9.7a 462.0 +99.1b
GPT (IU/1) 10 > 13.3+4.0
LDH (IU/) 644.0 = 141.6 773.7 +£286.7
T-cho (mg/dl) 98.8 £15.5 93.0+154
BUN (mg/dl) 13.0+2.3 13.6£2.8

Values are presented as means + SE. AH group, horses having adipose tissues with
hemorrhage; NH group, horses having adipose tissues without hemorrhage. Values with

different letters (a and b) are significantly different (P < 0.05).
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Table 1-4 Individual information of test horses and SAA values of VET-SAA

SAA values of
Weight Age
sex VET-SAA
(kg) (year)
(mg/L)
male castration female
control 1 11 11 953.2+104.5 3.0+0.51 4.2+1.9
lung 0 4 5 945.44114.8 3.1+0.31 15.3+14.8*
liver 0 2 4 929.3+111.7 2.3+1.1 3.542.2
hemorrhagic 0 6 1 1042.4+44.8 3.1+0.4 44439

Mean= standtd deviation

lung; group of parasitic diseases of the lung, liver; group of parasitic diseases of the liver, hemorrhagic;

group of hemrrohagic adipose tissues of the crest of the neck. *P<0.05.
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e,

ZEEBRERAREMRZ 35T 2 H i ARAR AR O G 1X. AERG MR o i 23860, —B
2V OSBRSS N7, B N OfENGRRR T, BB O KEULIZ & 0 AERARRR D
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T8 D B RS B AL Rk O B N VB I RAEME 2L M B 2 B & i = L7
., F 7 AENMRL OEERIZ X 2 M N B 7 & OMBRRSEIC X D B EE DT &
R,

F 7o, MARRR AR DN SRR AR O RECIBT A | kF L CA A R FRCL ZEERAE A
BOFHE Cd HITEEVHTASR & OBEFAHL 2 I F— 2RI B -0k, il

TREFOmAR LREAL U 7= REREARIZ X 2 IENHE# N D RN ILE O FEiE ., MLE DO RIE
PEZA LR L OVEREEM A E BN b O LB X b, RIFFE T, EMIEIEEC
& 2 H ARG A7 AR O 80 N ML E 0D S E MR 2841 R0 ML iR B [EME [ 12 D W TR S /g s
ST, BT, 57 LT D R A ik AR A e & 2 R TEET 5
ZEIZLY, INBEEIAL TV ETHETHL EEI BT,

FEFEPAB IR O L ARRE AR (C & 2 SR HIIAR T, ~T U7 U VERLIRRD b
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o lz, U CFRET, 3MOskA T ORISEEZFIAL TWD 72, mES
Tv/n77—JICBRBEENEANEZ O EUNRIAEOBEA T EEELTVENEY
TV NGREND Z L THFRICREESNDS, TORISHEEZFIAL THOHMETH
UL, V) CERETHEAICRAINIEATEYT Y URBIRTH LN TE S, &
NoDZENS, REMARIBVFEMOFEIL, HBEHH LWL D LEE X bk,

AAFFE T, & EHITICHEBAE ARG |2 H mARNE M AR 358 80 BT
BITBEIC L2 b0 LB N, £, HIMERIEIHLM O IR HELREk O ME T
RE AR AR RN AR MER DR H 23780 BTz,

AFFENZ I T, Al L ORI O T4 UFERED SAA fEIT, £ Z 4, 15.3£14.8 mg/l
BROWMT42E19mg/l Tholz, £z, MiOFAEBIERD SAA BT, BEERED SAA
EE L THARICHEELZ R L, BESCHHEOE OB OEILEN~DOFEIZE
WT, & P SAARIESR v b (LZ-SAA ; KEMEFERASE, BAHE. BA) ZH0
7235 A . SAAED EFRZRD BN o72[2, 68, 69] & A SN TV 5, ZhiE, SAA
IIRIEDOAMERICERB O > Bz, Eii~vrn 77—V kv EE SN RIEEDT A
NA T D IL-6 DA TOAES KA RE S &, 2B 203, RIEDILEL
2> T SAA DEBRROE S BHIZED T 5 L H®ESNTWA[115], LiL, B R
DRI X HIEILENO A R Tl IL-6 OFEADREINED T 5 L5 S
TWA[120], —F5 ., FRPRLER L OWFRVRDE 2 51 & & 2 3 # I, 2RITEREN
WCHETHHDTHLIN, FEABITIC L o Tl - IFIRICFEL T D L STV 5[62
103, €L T, vV ART v TR, MICHRBRENFET L Z LIZL > TIL-6 DEAL
DT % EHME IR TV D[6,61,84], ZNHDZ Ennn, BEREBICE T SMOEFE
HIEZ SAAE TR0 2 ENARETH D LRI,

B MNClE FAEROFAEICL > TT MR EIC Lo TEEISNTETRIENEY A b

A THDHIL-10D, ~7 a7 7 —VOERZIHIL[E, 117], ~7 e 7 7—YIlLd
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IL-6 DEAREZIHEIT D EMEINTVDH[89], ZiuiE, B MDD SAA OFEAIZIL IL-6
ORI VZE L Ed, IL-6 ODEANAE SN D Z & T, SAA DEAENIFI SN D L)k
EINTWDHR28], £72. B R~ T 2D IL-10 1%, RIEOHEAEHICZ S EEASN
D EWEINTND[66,91], £ LT, ¥~ U ADBEESROFA REEYLTIX, IL-6 DR
AL, YD 5 BUBENOEINT 5 LHRESNLTVD[67], ZhbHDI &b, K
WFFECRIE S N7 EHEHE OfMfi7 b NCHFIRO FF4E BAEIZHIT 5 SAA fHIX, FAERD
PLIIEMEDIERIZ LY SAA DOAEG R INH STV D EEF] & 2 W T IE O s
DIEFINEENTND Z ENRB SN,

ARMFFENZ I\ T, BERAR DR L HE M ARAE IRk 22 58 6D 7 E D VET-SAA @ SAA fE
1£44+39mg/l THY ., FEER 42F19mgl) CHELCRBEDECTH /-, B
IS O FAE R R 0O HmARNE IR 1T, B ERARITIC L 0 RIS & & 2
b7, £z, b FORBMERSEMBZAR T, REEBL AR R T SAA (@K
B2ECH D LHME SN TWVD[I01], ZhbDZ &b, AR O H iR E
ki, FERIEHEDIHETH D Z ENALMNITR T,

PbDZ &b AHFFETIE. VET-SAA @ SAA E, EFEE O ~DF RO FHE

AW D ENARETH D LRSI,
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5. /NE
LBHHTRBWT, ZHE NN B IARIE AR 2 380 S G (LA ARG

KEARRE) S BHB LORED e o7 fE (LUFRERHE) 49 BHIC/ L ©. — Mk & b
Hte# (Alb, TP, T-bil, GOT. GPT. LDH, T-cho X O'BUN) 5 X UYEZAUFHAE

(FEn. MERI. {AE. PEMI, Body condition score (LLF BCS). H#BASHG#EME score (DL
T CNS) 8L VET-SAA EDORIEZ 1T > 7o, —MXMIKAELFRIRMRE CRFEEE O T-bil
23 M ARRE BB & g U Ca W Em 27 L7223 S IEFE &5 CTh - 7o, KHE., BCS
3 L OVCONS 122\ T, HMARRE RERREE 1S, e & i L CHBICHEEE R LTz,
F72. GOT [T HOWTIX, HMAERAR I AERR R TfEFRE & e L TR RICIREZ R LT,
AAFFE T, & BEHITICHEBAR DR B0 e i |2 HE i ARAE A AR 358 60 & 7 J&
TEEIC L2 b0 LBz b, o, HIERIERAAER ORI OHRSR TIL. 5
AR R AR ML ER DI 2328 6D BTz,

ARAFZENZ I T, FRE AR MR L ARNE AR 2 38 9 72 £ D VET-SAA @ SAA fH
1£44£39mg/L THY ., EEH 42+19mgl) LHEL CRBEMETH T,
ZDZ LD, BHENENHR O B IMARIEN AL, FERIEDORETH L Z L AL

NI o T2,
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il

& OEEVEE N & 2 FE QNN OFFEIL, S OR R bR 2 8 L TF
MEN5ZEnb, REMICOLESEBBEHER LKL TND L SN TWVDH[25], RBAR
BTHEINTVWDLE OFEEF T, BEPSRELT 2 X omBREHE SN, HIWHY
ANZH 2 FHEMOEMIZ L EOAEAIEOILENRBD LTS, £ LT, figH LT
BRICZAERAE G OO MECI I i L I ARAE DA S RF RAVICEB O BN D T WD - T
Do £ T, AETIL, ARIFRICET 5. BEARDIRAR O H AR IR O 28 7 ik
DFESLZ RIS, BEERBEOFRPEIC OV THERE LT,
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2. MERE A
1) HRAEY

REAIR D K B CRE SN CWEMEE 22 98 (CEHAE : 979.3+77.1kg, ~ULy
Y ORI 1158, 7V Ry 4 FH, UL za s 45H, FOM 3 5H) AEERE L
LTHWE:, ek, 351X, EBEREE (FHolEE) DOMNIERFEFTRAED MR-
oo BEEEIL. ZEHIBIAHRR OREIEE IC 51 2 HARIEI AR O A EIC LY . Hif
IR 258 0 727> 72 10 B (IR : 958.3+81.5kg, ME78H, £F35H) . H
MARRE G/ 2 3R 072 12 88 (CEYIRE : 996.7+68.6 kg, it 758, =2 58H) ([2n¥E
L7z,
2) FEEEEORETTIE

BEATR D B & FEl & TOZENC IS 5B 25% (Neck Circumferences -25%, NC25%) .

BEAER O = FEE CTOFEENTI T 5 HH 50% (Neck Circumferences -50%., NC50%)
¥ L OVEMI 75% (Neck Circumferences -75%. NC75%) OALEIZIS1T 5 FEEEFH O R
S (em) ZFMIL7z (Figure 2-1),
3) BEWIC K 5%

NC50% DAL {E ORI KL 0 TEEDE R & 2 ZEERER O FE AR 4 48 5 K 2 Wik

(MyLabOne VET, Esaote Europe B.V., Maastricht, Holland) @ 5.0MHz ® =1 > *X > 7 A
7a—7%HNWTBE— RCRHMliZ1T -7 (Figure 2-1),

HREZUT DO 4207 V—TIZHE LT, T72bb, BEERE CHRROET 2
— 1§ % RO IREEMN B RIS WA 2 3RO 7206 11 BE, BENkRE TE
RIZY)— 7 o — B 2RO R BRI ARG H MARRE AR & 58D 28 o 725 1
PH, BEHERE CRRO BT o — 52RO REFAIC ZEE AR mARRR R 2 38
D785 2 B, BEEMRE CREICY— 2 o — B AR DR E PR AR
AE AR 2 3R 72 in o 1205 8 BEIC /0 U 7o, ZEEBAR AR O t mARAE ARk D A M &
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HEWREGROT 3 —BOBIRD G T 3 — G ORLE & R R 2T~ T,

ek, AT, RARARNEAERENOMEAEEZBESHY OB LoD
RF- OB FEBRENZ B 2 ORR 25 THEM L7,
4)  HEFHEMT

TREHRIRENT IX, FEFHAENT Y 7 h T&H D EZR (Saitama Medical Center, Jichi Medical
University, Saitama, Japan) 72 & TNZ JMP Pro 14.00; SAS Institute (Cary, North Carolina,
USA) ZHWTHERM L7z, = br— VR L BRI DA NC OB DU
T, v ARAy F=OUREZFEMLT-, £/, BFERECHH SN coa—K L
TRHEZAIRRE COMEIEN O KL & OBIRICOWT, 7 1 v ¥ ¥ — DO IEERIE 4T -
lzo £ LT, BEEREOBWREDFMICOWT, BESIORRELEH LT,

7B, BREMEIZOWTIE, p<0.05 2HEZEZHY LHE L,
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3. AU
1) FH 50 & P &
HH IR IR AR E 0D NC25%13, 121.8+7.6cm T 0, = > b o —/LEL113.3+6.1cm)
I L CAEICEEEZ R L7 (p<0.05) (Table 2-1), F7-. HIMERAEHEMEEED
NC50%I%, 150.5%=6.1cm TH YV, 2> ha—/LBE (143.2+58cm) (2B L CHEIC
BEZ /R L7 (p<0.05) (Table 2-1), 52, HIMARFEGMEMBEEED NC75%i%, 170.4
+59cm THV, 2> ba—/LE (161.4£69cm) I[ZHE L CHRICEMEZ TR LT
(p<0.05) (Table 2-1),
DBEIC L 5 FHE
PR R | TR S MU THEN R AN & 2 BEBAE I O RENHER&IZ DWW T, =2 hr—)L
BT, WERPIHEMBAT LIZ, 267 EEr b ERAOAHFHTHY | OW N0 H 55
Wi/NECRERL S, REITHEMAITH > 7= (Figure 2-2a) , BH MR A Tld, £
B—rpx a— g0 bhie (Figure 2-2b), —7 . HIMARIBIAEEELC SV T, AR
HORARRAT RLIE, HIMARRE DS AL 2 TR 1B B DS RO A EZ 2 L) O & L IEN
/NEETHERL S AL, TEHPIRIER & ORI 2 IS F— 2Kk iR 278 Hif
BREONTEER AN & 2 SHEAE OB THEfkEm £ TET 5 2 Lided o7 (Figure
2-2¢), BHEIHEREFT R TIX, B Sem-10ecm OIESIZHRKROB = 2 —B1RBO bz
(Figure 2-2d), £7-. BB RBRE THRIKOET a2 —B LT OEIL, BEEKRETY
—pra—BEROIE L LT, BEREICIETIEN O I ERAE AR D EIE 53 & )
S72 (p<0.01), —F., BEEBEORER LORREIL, TN 0.92 (95%EHEX

fi1:0.615-0.998) & 0.80 (95% E#E[X[H:0.444 -0.975) TH o7,
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3)Figure and Tables

ultrasonic measurement position

Figure 2-1. Monitoring of neck circumference (NC) measurement sites using ultrasound.
The solid and dotted lines indicate the sites where the NC25%, NC50%, and NC75% values
were measured (left). The position indicated in the image by the ultrasonic probe above the
NC50% line denotes the area at which the diagnostic 5.0 MHz convex ultrasound transducer

should be applied (right).
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Figure 2-2. Histological and ultrasonography images of the nuchal crest adipose tissue.

a. Histological image of normal adipose tissue. b. Ultrasonography image of normal adipose
tissue. c. Histological image of hemorrhagic adipose tissues in the crest of the neck (red
circle). d. Ultrasonography image of hemorrhagic adipose tissues of the crest of the neck (red
circle). White linear high-echogenic images (white arrow) and black low-echogenic images

(black arrow). Scale: 10 cm (a, ¢), 5 cm (b, d).
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Table 2-1. Results of physical examination and the average neck circumference (NC) 25%,

NC50%, and NC75% values

Feature Control Hemorrhagic
Weight (kg) 958.5 + 81.5 996.7 + 68.5
Age (year) 2.5+ 0.50 2.7+0.47

NC25% value (cm) 113.3+6.1 121.8 + 7.6%
NC50% value (cm) 143.2+5.8 150.5 + 6.1%
NC75% value (cm) 161.4+6.9 170.4 + 5.9%

* P< 0.05. The average NC25% value in the hemorrhagic adipose tissues group (121.8 + 7.6
cm) was significantly higher than that in the control group (113.3 £ 6.1 cm). The average
NC50% value in the hemorrhagic adipose tissues group (150.5 + 6.1 cm) was significantly
higher than that in the control group (143.2 + 5.8 cm). The average NC75% value in the
hemorrhagic adipose tissues group (170.4 + 5.9 cm) was significantly higher than that in the

control group (161.4 = 6.9 cm). NC: neck circumstance.
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4. BE

RECIT, EHEEOHEMERICHEHTIEHOZERE LTNC AWML, Zh
E T, B TIEINCE L EHRHERICH 2O OE S & ORINZIZFRVAEEI 23789
HAILTVD[72,95), £ 7=, BRI & 2 FHEORER OERED & 5 F5 D NC25%1%.
FHESOREN DEFBEDORWE LB L T, ARIZEWV & HE STV D[56, 65], AT
TlE, NC25%. NC50%33 X ONNC75%IZ8\\ T, MR Clda s hr—L
BELB LT, ARICEMELZRLTRY, (EROWME L0 REFHE I MRk
RO LNz, —77. B FTiE NC ORIEIL. JEFMOBZWICHDTH V[, 52,97].
NCEIL, LIMERERBOREY A7 LERE#ET 5 L I TNDH[83], ZNUHLD T &b,
HEES D NC(25%. 50%. 75%)i%L. HIMARAEIREEDOZMrO—8h & 72 5 2 & D3R
Sz,

W2, BEEMREERZ AT, BEEEICHBT 2 BRI OZENIC T 58
TBREOB LR L, EILBICH VT, SN ORENTE 123817 5 HimARls
Bk O F A3 L7z, BERBREICLY . BHEEORRORET 2 —BRRD 5
nic, SikoFmTa—@E2FT5H1T H—rza—B2E5T2K5L0 b HlLERIE
Wk OFIE N EREICE P oo, BEEMREIIEVRE LR L R L, BEEEO
ZEEBRE RS ORMEWTTE 1235 1T D ABMGHARR L, MR BIEOES L B 2 Hh T 5 [32],
FOREFRBSEESE M KO XOIBMEL, BT 5 ERBIHEROSE x =
a— gL LT, BEREE L THRROEGT 2 —©B 2R [64,102,109], & T
<~ TIE, BEEMBRAREIMEIRE LTI — L R - RZ X — R TH DN, BEHRK
BODMEEN L, WEFHIREOR R FHTICEOH TRRICZMH A TEL &0 D
BT, FREMSEORE L RSNTNLU ETH H[79, 119], BEREEOY T 7Ly K
BMEBICENT, BEEBREORE LBREIL. ThE 092 & 097 Tholz

HEXNTWSH[80], AERAMRME & BB O X BRI RIZEBI L T 5728, X FREH
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Tary b7 A MN&HL 2 EIIREETH D, W, BN & B ERR DS R w23 1)
LEEA L E—F U ADET, BEREBTLEORADIENTE D, [47].83612, &
FBAEIT, WEOEMRBEICERIIOLE SN TND[0], ZNHDFTRNG, BE
WA X, FEEARRG OMEETE BT HIERAE ISR O ERE et A B ST 5 2
& DRI ST, HIMARNERAERR S BLEE S 4L 2 B A BE RN O B0 I O R AEk
X, AR AT CIIR S TH OBIRERME Ch 72 2 ERHEI N TN D
[32]. HHMmASERERGAERE 2 38 60 72 FERAAE AR I, H AR IAAE R 2 38 6D 72 7> o 72 RE N
EHER LU CHEEA B ANE N EHER ST, WIHA BB CRARR 72 H AR AR AR
A< TH, BEERRAE CHBENOMROmT a—B4RTZ L2k, Hilkk
NENFE R D fee 2 T & 2 nlREME DN HER S vz,
AAFFEDORFUL, AR OMRE N, BRAROFREHIICHE SN TWHEEE T
HHHD, T OREEREREICERT S Z L EREOBEHE RPN LT
bbH, BRI DITIANHIE TS ORRE L AW ZIT) 2 ERRETH D,

34



5. /&

REAR O K B OEME T, S MEIC H M ARIEER S R o2 & 2 &
O, HMERAEE O AERTZINIC B W TEEE DA MEIC OV THRET Lz, KEED
HESS 22 BH 2 HEVR SR G O fEE 1 I ARAE AR A 380 RV 1087 (= ke
—/VBE) 1 X O AR AR 2 58 & 72 12 B8 (M ARAB IR EE) 12938 L 72, NC25%.,
NC50%35 & O NCT5%DALEDFHE FA & (cm) Z 5 L. NC50%DALE DORITT & 0
TEEN 5 RIAE ARE Rk & 48 B I & O TR L 7=,

FH AR AR AR EE O NC25%., NC50%35 L TUYNC75%1%, == b — LREIC bR L C
BEICEMEZ R L (p<0.05), 2> b —LEECRIRICH—72m a—E& R38R i,
(Y MARAE A CIR S 5~10cm THRRIRO E— o —B AR b, BE K COEMS
O HMARAEN AR OFHENA FRE Ch o7z, £ LT, BEEKRE CRROmT a— %%

ROTH/IT, BEERRETH o a—BEROE LR L T, ARICHEENIC

FEEBAGNS O H BRI R OFI & m < . BERBREORKEL LURREIL. £t
0917 & 0.800 TH -7z,

boz &b, BEREEDNC (25%, 50%, 75%) 1%, H RIS IEREEE DB o —
Bl 72 Z R E T, £, BERBAIL, EEE O IMARIEESE A 2 1E
FEIZFHMECE 5 Z &R LI o T,
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TN, ALY CEBLIOL Y xam Ufe EOERSEIT IZRAE &
L CORENZEmD DT O RBUL OB R M Thiv, £ DfER ERE G R Sz [46].
REARE S L ESLTlE, EEEOBHADIEOD L EZToTEY, L EHRERICERS
DFAEBAENIAER H MARAE DR DI A FR O bivlz, Eiz. BEIENHER O D
FEEEIL, MtMOEBALOAERT E EERNC R > T D & STV 5[25, 39, 77, 116], Z 0
WE 0 TH L EMEEOEENEDEMRIL, oIS TR 2> TSNS
e, HIIMARIENHER S 25 2 & T, BERRBRICRVEEL S TWDS, —77,

BIECIBABEDIEE CTHAIRT a2 T arAaT (LAF. BCS) [11]JBLO04E
H OWBEORIBIZBEIER H D L W|E SN TND I VAT 43Xy 7 ZAa7 (LLTF, CNS)
251 HOWT, HIARTENGERE 2 A4 2 EREE CIIEEA R L TS 2 LR LM
S TRV [32]. HEAEDHEMSC HIMARIEI S Z A3 2 BEREEIL, EIROREE & #
HENTND[32],

— ., BRWSIEAE & RRRAIE L, ERPREGIC AR S R D aL, B ERIFT L b
ReAREAE & AR REIHELL L T 5 (53, 113], SEORFFE Tk, FEEIC T X 7 i kRABRS
KA A S IR I W T, IERFREIE & ARAIE O KBS HEEIC TE 2o 7= [32]s
£ 72, IERAFERRAN O ME B FHIC HE el L » TRIFEBMEOTFENSBH LN INTE
V[32]. ZOHMARNEPMEMIAOEIT, BERBREICEIY, mma—ge LTHE
HTEDLZLEBALNIRSTWED[31], —F, MEIMNIH 2 ARMERD HImJREE & L
TILE DHEFED D WVITIRHE DO EH 60 Th LI AATH -7, £ 2T, & DRIE
D MEZFAD7-9DIZ, PTAH Yeta 2 Eh L 7=,

RETIL, BHERHEEO L MARIE S OREZ AT L 2 L2 BE LT R

BRI B 2T o 72O THRET 5,
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2. MBkE FiE
1) HEEY

HEREYIL, FERRD S LEHTLHINTERE 13 80 (CFHAHEHE 2.810.4 7%,
EEIARE 1,007.2574.9 ke, EBV 1056, #E3FH) & L7, £, EELEO [FEI )
WP |2 ZHED AR AR A 2 7 1\ 2 B3~ D BR . Gl oD HY BRI AR oD A 12 > TRE
i L. ZEEPABNGAAMRIC HImMARAE AR 2 50D -8 7 80 (LUF . HIMARARRARERREE, T
VI 3.020.0 5%, FHIRE 1,005.6£86.1 ke, £ 4 58, W3 §H) . HImARAEGEE
RO T RE 6 BH (LUT, = b — /LR, 4 E 2.710.5 7%, FIIEE 1,090.0
+593ke, EE6FH) ICHFE LTz, DI, LETETOEENY R AR D
HMARNEMARREAL Z BRI L, AL~ U AR CHEE Lz, RERIC, =2 b —)LEET
b, FREORIE LR L~ ) SR CEEZITo 7, b, SO & Hio—ik
AR A Tl ZEEBRE AR D ME R LIS — R A B PR AE IR O #1338 B e o 72,
2) TR BT

R~ U AR CEE S-S RERIEL, 77 b A L BBIBRICEEICHES T
RT T 4 R R LT, IREERE SRR IS, BRI E S E A PRV v e
FU Y@ (T HE @), U Z o T AT Vg ~~ R U 3@ (BLTF, PTAH
Yuta) ZEM LT,
3) MEWMIaDORE S/ b NTEE

FEGARNTY 7 & WinROOF2018 (=& hlatt, B, BA) MW, JiE
MBI DR E SIZOWT 1 IEARDZY SHEFLER L. | REOEE ORI 5 &
DEZEEZRE LIz, 72 M OBEICOWT 1ERSH -V 5HEEF 285 L. 1 mm?
&HT- 0 ORENMRE A FH L 7=,
4) HEEHEEHT

RETROMENTIZ, FEEHEENT Y 7 N T&H D JMP Pro 14.00; SAS Institute (Cary, North
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Carolina, USA) ZAWTER L7z, = > b v —/ VL HmaREGRREEE O B8 G o
REIBROLWCEEDHBRICOWT, U KA v b= URBRELZFEMM LT, RB. ¥

ERERIZONTIL, p<0.05 ZHEEEH Y LHE LT,
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3. AE

H MARAE AR RREE CIk, ZEEAREROIERNFEHTH D . OVF AMEICHERSE O E
AR (Figure 3-1), F7-. MEMIHENICIZAEHEIC HIMERAEIA S Bl S
(Figure 3-2), FHHAEAEMBRICH N T, 22 b — VEECIIBERRMED IR B AT
FELTWedlxt U (Figure 3-3) . £7z, HIUMERIENGHERE Tid. FBIFRHED & & PH
BLOMEICOEAMICHEE L, S 5IC, MRS CIiX. IR mEo
EEBIIERD 6T, JE AR ICARRER 25807, 2. IEIERIC RIERT R
T bR 7= (Figure 3-3),

HMARAERAARREE O FFIR C U, M8 P AFEEYE £ 72 13 B RO e O Ak, &
PIEE 73RS 7 « 77U OfE Lo R MER DRI & 2 Mg, & E
. FEOMMELE X OULE OB AR bz (Figure 3-4), £72, ARSI
BREICB W, 74 7V &Yt 9 5 PTAH Yefa Tl MENETREY & & BE Tt
ST TH o7/ (Figure 3-4), & 62, HIMARIEVHEMEREDO HE 2 Tk, Bk
PN G Bt B A S & R IMER O I S ~DIRHE 23R H iz (Figure 3-4, 3-5), H
MmASAGAEREAE DB I = o b v — VBEIT Rl L TR R 23R 8 b 41(Figure3-6). %

DRI AEICEE % 7R L7 (Table3-1),
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4 . Figure

Figure 3-1  Appearance of a heavy horse breed with hemorrhagic adipose tissues of the
crest of the neck.

Dotted lines indicate the adipose tissues of the crest of the neck.
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Figure 3-2
Longitudinal view of the adipose tissues of the crest of the neck.
Scale: 10cm. The left temporal, right caudal, and dorsal view of the adipose tissues of the

crest of the neck is shown. Hemorrhagic adipose tissue was seen within the red line.
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Figure 3-3  The adipose tissues of the crest of the neck (HE staining).
A: control group, B: hemorrhagic adipose tissue group. Arrows indicate collagen fibers.
Hemorrhagic adipose tissue group, collagen fibers were observed diffusely, whereas in control

group, collagen fibers were observed focally. Bar: 200pum (A, B). HE, hematoxylin and eosin.
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Figure 3-4  Arteriovenous vessels in the red-lesion group.

A: HE staining B: PTAH staining. Bar: 200um (A, B). HE staining shows acidophilic
homogeneous structures in arteries (black arrowheads), while Acidophilic homogeneous
structures in arteries were not stained by PTAH staining (black arrowheads). In addition, the
arterial inner wall was not stained by PTAH staining (white arrow). Furthermore, there were
accumulation of erythrocytes stained by PTAH staining in the vein (black arrow). HE,

hematoxylin and eosin; PTAH, phosphotungstic acid and hematoxylin.
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Figure 3-5 Vasculature in the adipose tissues (hemorrhagic adipose tissue group).

HE staining. Bar: 200um. With HE staining, arrows indicate the leakage of erythrocytes out of

the vessel. HE: hematoxylin and eosin
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A B

Figure 3-6 Size and density of the adipocytes in the control and the hemorrhagic group

HE staining. Bar: 100um. A: control group, B: hemorrhagic group.
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Table3-1 Results of size and density of the adipocytes in the control group and the

hemorrhagic group.

Control Hemorrhagic
Length (um) 90.3%+16.5 100.7 = 18.8*
Density (/mm?) 146.1 £28.0 114.0+11.3*

*: p<0.05.

48



5. BE

BCS B L UNCNS (2 oW T HILERAEM ik 2 A9 2 EER IImEL T T Z &b,
WAEDRREICH D LB X BTV 5[32], — 7. Equine Metabolic Syndrome(LL T, EMS)
X SRR ORFIC IV N E Iy a7 T 4y 7 hT AT IT—8 (LIF,
GOT) 7¢ EOBEFOMENEEEZ R T Z ERM BTV AH[59,92], Ziuaxt LT, LARI
OMFFETIX, HIMERAEVHERE 2 Ff>ERES O GOT EIZEFEEZ R I o 70 [32],
F72, EMS TIIREMHET 7k, ~7/ue 7y —VOFEEFNTLET LN T
WDHM[S, 7,9, 49, 86, 92], ARBFFEO HIMARARME# CIX. ~ 27 r 7 7 — Y OIEMH(IX
ROLNIRIPoTe, ZNHDT Lnb | FHEABIALMIC H MERAE IRk 2 380 /- B
I%, EMS DS DERE DGO,

ARBFFE T, HIMARAEIERREE O IEIEARRICIL. BIRBHEN O E AMRICIFEL, 5
WIAERRZ RIEAT RITFRD B R o 1o, — RIS, BRI O SAEMEMIE TR0 5
NIZGET, SMEMEBIBISIE S 5 VX EMS & ST TW5(5, 7,9, 20, 21, 27, 49, 87, 88,
92], L2rU. ABFFE CTITRERIMERR I C RIEMEMIE 3 Z80 ST, SMEMEAIEIIEIZ S
TE X, HERAERAHARE O B AR ARG DRE AL, AR~ D (L% fE o T BB
HHEIZ XD 2 E R MR IR,

— Wiz, o LABRPIE Clk, BRI MG OB RACRE R Ma O K & SR
EESTNFEO BNDMN(1L, 29, 53], AMFFETITRD b eholz, £z, IEVIEE
T, AR AR R 2380 IR 0N[4, 53, 54], AAFSE T35 FAERR (B
REARER PO N2, BVIECOEENLIbDEEZ b, bIT, BViE
FEIX, AENRERR DAREITZE 522 < . RAVENIAOBFIFETE & STV 5 25[113], &K
BFZECIx. BERAMERRIE SR A LW, oMbz CHEAIEE CI1x7e < g
IR AL WD B bz, £72. BUVIECIIEESEICOTNIT/NFO

MENFELTEY ., B TOHMARD 5D T L35V [54]. AWFFETITZ

49



NODOFTANED b, ZNHDOZ Eb, RUFFEIZE T 5 H mMARIE BRI LAFE
DOREMAIE L B 2 b, & 51T, R CIXBFEGMEN LEEARL L OMEICOEA
PEICAFAE U, TR IBIRRRAE DS AR U, SRRV ICBEEE L 7= AR ER A fide & LT
#BlEsh, MEOBAENRBD bz, —ixIZ, mEREMEIXmE EFES X ORED R
ML, MENICT7 47 ) ez a2 360, IMEDOHEAENHD LD [53,
112, 113], 2O &b, FHEABVER O K mARREMERIL. BEO—fETh 51
EREMIE L ER s T,

— T, RIENTFET L EMEBEDO T 7V 73 PTAH e TS, 747 Y
A REMEFERINTVD[73], ABFZETIX, MERED PTAH JElIf2ETh > 72
ZEND, 747V A REMITRE SN, —KIZ, MENIZIIERS THDH T 1
TV ITFUPBHL T e ECOEREZ2 T 56747 ) VBT SILD 0
[40], AFFFETIX, BRI OIFELIELEREIEITITT 4 7 U » OFIENRTRD i/ h
o7, —HRIZ, HE RIZBW T A VU NIFIBIE T~ A T ACHET D720, Mk
HCT T AWE L CO AR R EICERET 5, 4o T, BIRNOITEYILMIE
ThdHLEZDLNI,

AL CIIARIMER O M8 S+~ DR AR S S v, HifARIEI RO B IX KA L L
T2 [32], 7o, IERER S KA 3 5 2 & T, IEV R MR ER TR AR 12 F 5 [45, 76],
S Hlz, EERERREIL. B NEOFEEMETTHEIC XY RMERA MBS~ 5 Z &
RSN TV B[34,70,106], 2B DI End | ARBFFE CHE SN RMERD L&/
~OURHE, REUE U7 AR MREE S RRE MG » . M N O Fim M2 T
L7cleh LSz,

EMS (3, A =V P B, BER. BERER LV v v VIEGER
(LR, PPID) 72 EAHHE L T 2 EHMERIRETH S[17, 86, 88], £ D7=H, EMS D

Wrix. Aol Zha—x M ZU®Y RBIORTT A RBA 72 EORIE.

50



BO7 PRSI OROEANMRBROKR OB, 1 v =) URICRER, B
BINA=ZAL a2 ) CRBROBIRNERTRER T, PPID OBESFEZESHICIT-
THREMIICBIT 2RERH Y, TOFTHA o) VIRPIEZ R D RAEIX
EMS O+ 5 E CEERMEL SO TVWDH[17,43,98], Ll BHFFE T, 1
va ) VIERFIEOREZIT > TOARVWETERZELTVD,

LIbDZ &9, FEARHHERE O mARAE ML, ZEETAE R MR O RZ 21 H358 0
SIS, JE PHARMER I AR AR R A RE D . BRI ) A8 T B s L ORI IS OV At
IZFFE L, RERARE DS HRAEL LT 0 | FRARPICEREE Lo RIMER D e & L CRIE S
L, MEOHEAENTED L, 26D b, EMEO—&ETh 5 IEREET
HDHTEBRPLNI T, Eo, BRNICTEREEREY 28D, Lvb EN
W7 47V BIRE L TWRPoTe 2 Enh, MENOIFEMIZINETHL LB XD
iz, 612, RMEROMES~DOIHIL, KEUE U 7= ZEERRER O SEAAM A ME R &
WREIZHE Y . MENEOFEBETHEICE DD EEZ b,

51



5. /N

BRSO FHEAEMAEREIZ 31T 2 H MARRE AR DR REIZ >V CiE, BIH T EN T
W, ARE T, ZHENEMHERS O M IARTE & DR 2 T 5 2 L 2 Brg L L
T, AR AR 21T o 7=, BTSRRI ot MARRB G X. B AR ML O
ERMPRD HT, E SRR RER 2380, BIEEES X OmE oEE%
FERELTWLZ 00, BEO—FETHLMERBMETHL Z LRGN
T2o Fio, MENIZT 4 7V UBEFE L TV o7z 2 Einh, BN O YITim
BCThHDLEEZLN, E6IT, RMEROMESN~DIFLIT, KREUL L 72 Z5E R O
FE AR MR ER SRR BB ICIR Y . MENEOBERETTEICL S b D EE X b,

52



g

BOFEMIENHEBIL, BRI L EFRICAERSNDIEATH Y, TiH TIEEMIZERY
Fl& &ShTna, EEEHEMKIT. AR THD 2 & B3HE TOREMAMEICLERT
RToHDL, BARBHND L EHITMAINDG L OBIE. KAEERLHET L720ILE
KEREXSIEEFELTEY, BHREHEARICZEORILERROOND, £z, &&
R ZE ST AR AR O RE ST |- H MARAE AR RO 5D 2 E3d D | T b IdBE
MLy & 7o TREMBENREET D, 2O, IR A T D M
Witk DI ERETF 2B BT L, 22, IR NS T2 5 2 & IXEE M50 E
EEZBND, LU, EREEOEBIBEMICRAET D H AR O 727
BEIX, LIS TWR, LLEDZ Eonh | ARFFERE CIX, EREEOEE BN
KRR B AR 2 HY MRS BB O BE LT SN T B PRIR BRI A0S BT 5 =
LEBERE LT, T7bb, LT 3IEHEOMFEREICHOWTRE LT,

1. &E% MR H AR DA 23300 D - BB 21T 5 A
7, — R EAIENT. VET-SAA 35 J ONRk S A9 fEHT

& HZJITIVN T, FEAERPE MM Y AR ARG AL 0338 80 D 4L 72 HY AR AR A AR 5
FER L URRD 7o o T EFERE 49 BEIC/03E L €, — ik A LR A L OYE M
FH# . Body condition score (LN BCS). Cresty neck score (LLF CNS) 5 X O H
MmiE7 I A KA (LT VET-SAA) EOREEITo7, EOMER, —MimikAELs:
FIRR A CRERFEDIR B U LB o AN mARAR AR & Hei L Ty B 2= L7223, il
TIEFHHFCTH o7, (AE, BCSEB LV CNS (oW, HMmARAEREEEE T, R
B CHRICEELZ R LI, £z, JVEIv T a7 T 1v 7« TR
T T—BIZoWTIE, AR AR AR (TR L i L TR B ICIRE A R Lz,

ARBFFETIE, & &SIV CEFAR AL i H i ARAS D2 580 S 72 fS

53



IFIEAEOIRBEIZH D b D EFE R bV, E7o. HIMERAENHER O IR DA% E T
X, BERAMAE R IR MER DR H 23T Bz,

ABFZEI T, FHE G AR ARAE AR R, 2 38 O 72 BE D VET-SAA @ SAA fE
1$44+39mg/L THY ., BEHE 42+19mgl) LHEL CRBREMETH T,
ZDZ LG, BHEAEDER O B IERAE IR, FERIEMEDIRZETH LS Z LD
AN AoV

2. BEFEE OIE NN I A U T H ARG IAERR oo~ 2 Bk 2 -2 W
IEDORBET

B K BYOBEMEE CHIMERIE O ERTZENIC W TR E IR OF IS
DOWTHEE Lz, BEREE 22 B2 mPE ARG O/ ARSIk 2 38 8 72
W10 B8 (2 b — b B) o KON IARAEIGAERE 238 72 12 87 () MR AE D AEL A )
SRR LT RERE O & FERE TORRITH L CEAMI 25% % NC25%. Hf# % NC50%
BEORM 75%% NC75% & LT, TOMEICKT HHAEAEOK S (em) Z&HAIL
2o WIT. NC50%DALEDRIT L 0 THEDH IR MAER 2 B B (TRl L 72,

HH M BRAB IAERBAE D NC25%., NC50%35 L UVNC75%I1E, = b — LERIC B L C
BEICEMEZ R LT (p<0.05), 2 b r— LB TREICE—2= a—@NRD S,
M ARFE AR RRAE TR S 5~10em THURDOE T 2 —@21RO b BER COEMES
OHMERAEIROFEA FTRE TH o 7o, S BT, BEERE CRROBZ 2 —§%

ROBFIT, BEERE CH— o a—BEROTE LB LT, ARICFHEENIC
FRESHENT O L ERAE AR OFI G 3 E < . BERBREOKEL LUORREIL, T %
10917 &£ 0800 TH o7z, LEDZ Lann | EHEFD NC (25%, 50%, 75%) 1%, H
MARRERFRERE DM O—Bh L 72 5 Z LR ST, £, BEEEEIX, EEE
O H MARRE VAR ERAL 2 IEMEICRHI T & 5 Z E AL MIC R o T,

3. EFEE OIE R O M ERAE DA 5 1 & R B R RO AR AT

54



1 BT, RIS T & 2 M ARRE VAR R 2 & e fE AR C ST SRR & I§
WIBEDORXHZAMEIZ T 2 Z &N TE R o7, WRIZ, B2ETIE, ZOHMERIEH
weld, BERREICBONTIRROE=a—® L L THESh, MfRICERKIFEO bR
L EDE AT NOMEBEOBHEALDOFEN DN, 2D X o2, EREEOHEIAE
WHkERkIZ 31T D HIMARNE AR DR RBIZ DWW T, IS N2 S TRy, £ 2T,
ARE T, RO HMRIE R OREL T 5 2 L2 Br9E LT, wWE
FR AV 21T o 7, B, CBESNICEREE 1388& L, [HFHIV ) FRCH
BRREMIHERE 2 M7 A (B0 L CL HIMARREGHERR O A EEIC X v | H i ARAE IR R 2 52
WI-BE 7 BH & HIMARAE AR 258D 72 Do 7o BE 6 BRI L 7o, TRERAIL LV iE
WO 2 Bept U CRRAT U 7o, BAEDARGAE RS o> M RRAB WA 1. BEEBAB I ARG DA% 2
BRSO AT, JE PR AR 5 R 25800 . BIRSRMED IE B B3 L ORE IS
OFEAMEICTFETE L., FENTMERRDSIRMEL L TR0 | FRIRINICERE L 7o R IER S fe & L

THZEIN., WEDHENEO LN, ZNbDZ b, BIEDC—EThH 2 ME
REWIRECTd 5 Z E BB T,

UbDZ &t ARUFFEERE T, ERES OBV AT S H i ARAEIE
kL, WIEARE ST MEBMETH DL Z ENHALNITRD , BEIIC L > TARI
PZWT D ZEBRREETHDH Z EDNALNIIR ST,

55



EARFS O BEBAEMAAARE 238 A U 7o H A ik o i BEAR AR 2 RO AR AT

BOXENENAEBIL. BRIL & FRRICAERSNDEALTH Y . iy TIXEMICEY
FlEINTWB, FEHMENERKIT. B THDH I &M TOMEMAMIEIZ LR
RCThHD, BERRNO LEHITMASINLZL OFIL, HAEEZHERT H72DICE
RERELIEELTHY, FHHEVARKICZEOEHILENBDOOND, F/o, L&
IRFIZ ZAER AR WA O MEGIT i | ARG AR O b Z ERd Y . T b IdBE
TSy & o TRFBRNEAT S, 2070, ETIEHEERICTET 5 Mtk
WIkARR D FEAMFF 2 2 L, 2, RIS T2+ 2 2 LI EE RIS
LEZDND, LEDOZ LD, RUFFERRETIL, EREEOFENEMEMRICHEET D
H IARE G AEA DIRRBIZ DWW T, BRRREMEMFRICA T2 2 L2 B E LTz,

1. L&EBITBWT, BRI MRS UERR 358 & 4 7o H mARAE AL #E
kAR 5 BRI OO 70 o To@EFERE 49 BRI L €, — R MRALFIIMRER L O
EFHRE, A7 a7 4varZXay (BUFBCS), Z VAT 413y 7 A2ar (L
TCNS) BLUBYHMET IvA FARIEFR v & (LT VET-SAA) [EOHRIEZAT
ST, TORER, —RMIRECERIRE CRFEEEO T-bil 23 MR & s L
TEWVMEM AR L2, X EF#FE Th o7, (KE, BCS BLUCNS 1221 T,
M ARRE AL AR AR (X, (RERRE L i L CREICEEA R L7z, £/, GOT 22\ T
%, HMARRE AR | TR & i L TR EICIREZ R~ Lo, ABFE TR, L &%
(23N T ZAERAE G HRE R AE B M T (2 HE i ARAR AR 2358 00 D 72 B ITEAE AR REIZ &
LbDEEZ N, £io, HMERIEDHERE ORIk OFEREE T, IEVHIRR
TRIMER DI HAFRD BTz,

AT TSN T, FARTHE AR 2 AR RS B S 2 3R D 7= #E D VET-SAA @ SAA B

56



1% 44+39 mg/L THY . @EFEFE 42119 mg/L) LHELTCREBENE TH -,
ZOZEND, HERENER O B MARIEIAER L, FERIEMEORE TH L Z LS
M7 o7,

2. REARRO KBGO ERES CH MO L2 W TRBEEOF )
PRICOWTHERT L7z, BEREES 22 584 VRS RINER O MEWr i (Z H i ERAE A kR 2 58
BV 1088 (22 b e —/UEE) B O MAIEAEZ RO 7= 12 8 (HmARIE
AR T LT, BIEH» O XFEHE TORRITKR L TEEM 25%% NC25%., +fH
Z NC50%3s L ORI 75%% NC75%& L C, ZOMEIZRITHHEMEFDOE S (em)
ZFHR L7z, RIZ, NCS0%DALE ORI & 0 TEENE L RIABIIRER 4 B & I CRRl L
7z, tHIMARREIFARRAED NC25%, NC50%35 L ONNC75%(%, =2 b o —/LRRIZERER L
THEICEMEEZRLZ (p<0.05), 2> b — A TR 7= a—ENED 5
o, M ERAE AEARRE THR S 5~10cm THRURDOm T a3 — B3RO Hiv, BEK COE
B O H MRS OFM A FTRECTH 72, S50, BEERE CHRROBT 2—
BaRBOLBIL, BEERE TRz a—B@2ROTHB LB L T, FRICHEY
WO ZEERRE RS O MARRE AR OB G 3 m < | BERBREOKERS LORE L, *
NZEN092 &£ 080 THo7e, kD Z Lt BEREED NC (25%, 50%, 75%) 1%,
I ERHE AR RE OB O —Bh & 72 5 Z LRI S e, £, BENREIL, B
55 o tH MARBE AR & IEREIC Rl C X 2 Z LA BN o T,

3. EFERE OZEEASHAKR O H R DR 2 35 D R ERAR R A0 iR L7, fit
HEMWIE, LESNERER 138HE L, [HIY )RR RS HERR At i Boiy
LT, HmERRE SO A BIC L0 | i ARIR IR 2 R 7 BE 7 58 & H i ARRE A
WA TRD IR Mo T BE 6 BHIZ /A U T2 TR A S AR 1 0 RRIARER & BLpA L CRENT L 7=,

ZEEBRRRAAE R o H AR AR X, B ABN M ORZ A SFRe0 BT, JE AR
FHCIABR R B R 23R . BIEARAMED M8 B I L OB ICOVE AMRICHFETE L, AERGAE

57



MAHRME(L LT 0 L ERIRNIC PTAH Yo |2 e o S 7o AR MER AN i de & L CElEE S,
MEOEENRTEO NIz, ZhbDZ &b, BEO—FEThH L mMERENETH D
DAL o T,

Vb Z Eh b, APFFERETIE, EEE OB AT 5 i RIsE
fkix, WEZFEEE T H2MEBVIETH D Z ERALNITRY  BERKIZE > TER]

BT L ZENFARETHD Z ENHLMNIR ST,

58



FHXEE
Histopathological analysis of hemorrhagic adipose tissue in the crest of the neck of heavy

horse breeds

The adipose tissue in the crest of the neck of heavy horse breeds contains white adipose tissue
and is eaten raw, like horse sashimi. Therefore, the adipose tissue in the crest of the neck
trades at high prices. The “whiteness” in the crest of the neck is essential for its market value.
Many horses at slaughterhouses in Kumamoto Prefecture, Japan have been fattened to
increase their carcass weight, and therefore contain abdominal deposits. At the time of
slaughter, hemorrhagic adipose tissue on the longitudinal cut surface in the crest of the neck is
often observed in the horses, and these are disposed of, resulting in economic loss. Therefore,
it is an important research project to clarify the pathogenesis of hemorrhagic adipose tissue in
the crest of the neck for diagnosis, treatment, and prevention. The objective of this research
project was to elucidate the pathogenesis of hemorrhagic adipose tissue in the crest of the
neck of heavy horse breeds.

1. Five horses with hemorrhagic adipose tissue in the crest of the neck were classified as the
hemorrhagic group, and 49 horses with no hemorrhagic adipose tissues were classified as the
control group in the slaughterhouse. The test horses were subjected to epidemiological
surveys, blood biochemistry tests, body condition score (BCS), cresty neck score (CNS), and
veterinary serum amyloid A (VET-SAA) levels were measured. The results of blood
biochemistry tests showed that total bilirubin was higher in the control group than in the
hemorrhagic group, and all other biochemical parameters were within their normal ranges;
there were no significant differences in these parameters between the hemorrhagic group and

the control group. The values for BCS and CNS were higher in the hemorrhagic group than in
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the control group. Additionally, glutamic oxaloacetic transaminase was lower in the
hemorrhagic group than in the control group. In this study, horses with hemorrhagic adipose
tissue in the crest of the neck in the slaughterhouse were thought to be obese. Also, there is
leakage of erythrocytes between adipocytes in the images of hemorrhagic adipose tissue. In
this research, the VET-SAA value in the group with hemorrhagic adipose tissue in the crest of
the neck was 4.4+3.9 mg/L, which was comparable to the control group. This indicates that
the hemorrhagic adipose tissue in the crest of the neck is a non-inflammatory lesion.

2. Our study investigated the effectiveness of ultrasound diagnosis of hemorrhagic adipose
tissue in live heavy horse breeds at K farm in Kumamoto Prefecture, Japan. Twenty-two
horses were classified into two groups, 10 horses (control group) without hemorrhagic
adipose tissue and 12 horses (hemorrhagic group) with no hemorrhagic adipose tissue on the
longitudinal cut surface of the dorsal fat of the clavicular ligament. Neck circumference (NC)
was measured at the anterior 25% of the neck, stretching from the back of the head to the
withers (NC25%), the middle 50% (NC50%), and the posterior 75% (NC75%). The neck fat
at the dorsal nuchal ligament was evaluated using an ultrasound system the NC50% with a
lateral view. The average NC25%, NC50%, and NC75% value in the hemorrhagic group was
significantly higher than that in the control group (P<0.05). On ultrasound examination,
images of the control group showed homogeneous echogenicity and images of the
hemorrhagic group showed white liner increased echogenicity at depths of 5-10 cm. It was
possible to evaluate hemorrhagic adipose tissues in heavy horse breeds by ultrasound. In
addition, horses with linear increased echogenicity exhibit significantly higher percentages of
pathological hemorrhagic adipose tissue in the crest of the neck than those observed in horses
with homogeneous echogenicity. The sensitivity and specificity of ultrasonography were 0.92

and 0.80, respectively. These findings suggest that the NC (25%, 50%, 75%) values in heavy
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horse breeds can aid the diagnosis of hemorrhagic adipose tissue in the crest of the neck.
Based on the above findings, ultrasound examination may facilitate an accurate depiction of
hemorrhagic adipose tissue.

3. The histopathological analysis was performed to demonstrate the pathogenesis of
hemorrhagic adipose tissue in the crest of the neck of the heavy horse breeds. Thirteen
slaughtered heavy horse breeds were used as test horses. After the adipose tissue in the crest
of the neck was cut longitudinally, the horses were classified into two groups, horses with
hemorrhagic adipose tissue (n=7) and horses without hemorrhagic adipose tissue (n=6).
Adipose tissue was collected from the lesion sites and analyzed. Hemorrhagic adipose tissues
showed no nuclear atypia in adipocytes, well circumscribed between surrounding tissues,
fibrosis with collagen fibers diffusely present in the perivascular and interstitial areas,
erythrocytes stained for phosphotungstic acid and hematoxylin staining in veins as thrombi, or
vascular proliferation. Based on the above findings, hemorrhagic adipose tissue in the crest of
the neck were diagnosed as angiolipoma, which is a lipoma variant.

In summary, this research project revealed that hemorrhagic adipose tissue in the crest of the
neck of heavy horse breeds is angiolipoma caused by obese and can be diagnosed while alive

by ultrasound.
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