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B4 — 7 HEI2EEZFAET L RET, FAENOEMAEAERTZOFE2EINETAIREEIAELZE LT
L7z o ®EEaitsssn s, PR3Py 32859 ug/g (RER) THY, KPR ICIFBICH O
BMAERO/7-0MhEE B L. CoORETIE, FERBRFRICE > THRAPTELho72720, BEHEEZ 1 H 1HHY
720 600g (FHIEFE : 45mg/kg Wily) RURZE (SieE - Smg/kg W) % 5 4 AR o TEMPEISHS LT,
W EomiEEE (GOT, GGT LU'LDH) Rl L, BakrBifhHoRETh e sh
72, JEERE TR, TREICHANTEWVETIER LT, DR S, SR 0 A R o E 11 2 85
2 & o TBRE DRI B L, it BAL S22 IR T, HIREODERICHED X b L R EARFATE % 355
LiztEzoNiz, —F—7— F BMMbE FENE $7+—28

B LICEEY VAV EOBTERNIZETR, ¥
b7 v ABERIC K DR COmRER, SR LTA
E/UE ARG LARMBGEMICES$24L, EEL
YRS EESTWS [1-4]. L2 L& s, @
Rl MoOBRUIM P EETI &R S, fhHIcE, o
—R 2 BT X p 2 s, MBS AR 250
BN ER SN, ISR T2 10X ) 28I
I & » 4 TR 5 2 & TRIES A1 #END
% [5,6]. EIIFZEOHTLHORIBRAREL,
FRFBIIR) R T VI ERMENTEBY, ZOTFHeiE
PR L M s Tws [7-11].
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THLET B &) BHRIHIA L7z, FoBkiihioy

———————————————————————— Hik&eE 67, 587~592 (2014)
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#F1 WS LOEENS 18H4720)

#2 FHEFONEhSRE (ng/gBER)

R4S 2011 2012 2012 2012 2012

HH 9/1 1/29 2/22 3/10  4/29

R o seom EECBR un man
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[ A = —  100mg 100mg —
LN
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* L) THH21%, BIHA1%, HWEMASHH 18%,
fii 20%

K1 Mo 7Yy AR -usy =
et oMle (%H) (Bar=10um)

MEAFE) Z@EHELOMEL, 1 H1¥HY472 600g,
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JE s, EEFLAIIHAICED QO HM 1 H 1Y)
JEfEE300g, FE Y —HHEE AR I, ok
LD B ANWAGHE S LT 7z,

BUAEEZELELT L2268 (No.1~6) 122V T
R E M L 2. BAERRIZKRDO L) THo 7.
20124F 1 A 22 H, %M 19 (No.1:23 74 Ak
IR 100 H) BRI, nBURIE o 8, 32 IR,
JE# (42.0C) 2B UBRVARL 2T L. €O,
WG R OLEE KA 3T (No. 2: 23 7 Hifh, 1T
#% 120 H, No.3:257% Hih, #¥#% 7 H, No.5:25
71 i, it 30 H) 0BGl L 20725 (No.
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*No. H # SHERE S (FE) H Eiih=358
1 23 R 100H  (3H11H) 407
2 23 IER120H  (3A 13 H) 367
3 25 S TH 3B 15H 266
4 22 Hily  WgLp (No. 3 DF) 252
5 25 G300  3A14H 336
6 170 H#h fElA Y (No.5 ®F) 342
P <0.2-171
=3 FSCHk [19]

£3 AEFolEmELE (2012/2/1)
* No.
7 8 9 10

T-Pro (g/dl) 6.0~79 60 64 59 6.3 59
Alb  (g/dD) 2.7~3.7 31 35 37 37 35
T-Cho (mg/dl) 55~85 120 90 64 101 128
BUN (mg/dl) 10~26 20 26 27 24 26
GOT (U/D 45~120 805 606 372 654 2,980
GGT (U/D) 19~44 472 160 193 944 392
T-Bil (mg/d) 0.1~0.2 03 03 07 04 04
LDH (U/)) 238~440 2,604 1,147 886 3,788 4,828
ALP (U/D) 25~150 790 360 528 477 839
Ca (mg/d) 9.0~115 13.6 12.8 129 13.8 134
Mg (mg/d) 22~28 31 30 28 30 32
IP (mg/dl) 4.0~73 46 66 7.3 63 57
Cu (ug/d) 70~130 149.8 104.4 79.0 196.6 128.6

* 5 HISCHK [21]

H H i

F o450 (No.7:24 5 A, FEHEUR,
No. 8 : 12 7 A, FEEEAR, No. 9:24 % Jikh, 14K 99
H, No.10:24 /7 Hi#, 101 H, w3Fhd2H1
HIEE) 1200w Th, MEH R MG 7 &AL
HEFE/LT.

ELERE s O — A LR H B AT
(AR v b 4 SP-4410, 7—2 L AW, HH#) %
THEM L7z Mg, Mm%z INEBRTHRL
72t M) 2 O VERRR TR Y o8y L, B cillE L
(12]. FFRsrh s Ee s, Wik % sz 2% et S & 7- 1%
WA L L, FEFUOEEGEER Tl L7z, i, i
AERREIREICOWTIE, R R iR, R I
R & 2 BRI, B TFIota et
Tl L7z [13].

RIBZHRE © LS O 872N H %2 20%
BERLTY YRTEEL, BEICEWIT T 1 vl
Yl o HE Jeft, PAS R AZER LEMT L L L
HIZ, K OBFIEICOWTIST I AF VT I IRV F
VFEvuy= v (my= sgefa), A= VRNV
D U ERAEEAREERL, SR 7.

HEFARE | FTERRICOWT, 5% F IR ERE:
Mo % T 37T - 48 WU R L MBI 2 2 479 L &
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A 22H~4 A28 H) R ML [11]. H
MR ICREH 2 BIg T 2720, MRS LRESE
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L7

B "

E{LZRBERAE - B L 72 6 SO I o7
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THLE L7 No. 2 DT ONF S Ex 40ug/g T
Holz B LT hER) & K
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Bl O RFlE o # 8 b, B cHEim o R b, BT
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P9 FHHIREESE % 32, BHRICAE Y 7Y VikaE, KB
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IEHFHBNTD - 7275, A L7-&FHT GOT, GGT,
LDH L ALP Z E OB fEd A b F/-Ca
Mg OB LANA SN (£3). REABONAEE
WHiO2H 21 HEE T, MAELZELETGOT,
GGT LU LDH & /R L TW7z2s, £1oEBY
WEHFEEEER, NS OMIEIFEEE OBIEIZ 45
WZRER M T LAz (M 2). 72721, No. 3 3458ukic
ML RS S OV B S A LAETE L7z, No. 9 1k llE
BIARFICIZZIERE L ISR ISR TH 5 7205, 5tk
SUEIAET L7z, No. 10 13431801 V2 ML i IF I 35 A5 — B
BN LR L7220 LR R o7 SO RH -
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BHAREFEBEE L2k, BIYARBICHD, HHEIC
FISEFRHRELZEICOVWT, FHRELZERLE S
2, MEPMICER RIS NS, F 7wy
HARAS 2 & 25 A MO B G ERE S vz, Rl S B A%
FETH - 722 & LIREHRR S BT 7 2 & A 1360
& B L 2. R RO MR ¢ g FEEE o LA
BHLN, BREEEPEEITHEOREICHL LEbN
7o, BEESPE T, FEICER SN S OE
HWCi L, EREREST S F ClImA eI IEE
FTHhsbEwbirsd [5,14]. FRICHRAELZIZIEAL
DOFETIE, FET S T CTHAPHBEEIZEFRH#HANTDS -
7z.

LEPICBWTEINRG S Cw e, - ¢
Mo R T, 8 45mg/kg GEW, K& R
13%) THYFIZE > TIRMEDLEWHTH-72b D
D, ¥OhERERRTH 5 25mg/kg (0 AF2E1EiHE
A, HIRFEES, 23 (1996) XD IEEWETH -7 L
A LUHZH (B &= Smg/kg, W, KoEm11%) b
FEICARFRE SN TBY, Z0oEA&E% 2.5kg/ HE
R LRGHIET 5 &, &fftdh ot 10.8mg/
kg &%), hHEEARRL D IIENEE LS. F2%
ZHE 3.5mg/kg ((RE) OMEEBITL L 15HAMT
SR EEIET S & N5 [6]. BHHH O DER
BHIZEEKETIDHLDOD, EOKREE 80kg EIRET 5
&, B 1HEY720 1 H0.42mg/kg ((KIE) 0 #H
EWSNTW2Z Ll b. R b OSE, ¥~
OG-, 7R BIERLR LTI RV, 5
F B O RHIYEIUS & 0 @R o5 FRICER L&
bz,

T L72EHED S B, No. 5 13IFIREPITH - 7228
%0 (No.1~3) IZIEREM 25581 4 A%ICEh
LCWw/z, ZORHIZIETORE R WAL O 720 Pl % b
L& L7RHPITET 2R TH Y, WTOREYT
b S HBEIINT B BN £ B W REME AR S T
5% [15]). FLEOMPEIFTd, FEMEIRILF LW
A LEDOREF SR ESFRBE CH - 721 0 0b 5
T, WA LFEOARPERERE R LIz HESIhTY
% [16]. JEMHR¥E No. 7 RU'No. 8 TiE, 2A1H (%
3) B2 A 21 HU o MmiEH#EE (K2) (&mil <
BLZD, ThEFB~0OfEROpELEZ SN,
L2 L, ZOMHEIZRIEDIEIRF No. 9 )2 T No. 10 (2
WARTH, BBURABKWETHERS L2 Fo0miEid i3
IFEFHANICE ©F o Twiz, RKFEFITIE, OB
2 X BHFRERERE TN 2 C, RSP, WAL E DA
M UARMAKRE BREERII R > - LHEZ SN

L 7- %53 No. 2 OFFI AL 367 ug/g T
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Ho7zh5, BT (W 120 Hl) o BP0 R 13 40
ug/g LIEFHBENTH -2 [17]. ZHITH LT, &
%22 O#TIEL L7 No. 4 (B No. 3, A% 7 AT
BRI CHRII AR I V2 (SR 0.45mg/kg) THHE)
DN ERE L 252 ug/g L EETH o722 L b,
FEE L 72 TR ISR © M 70 4 2 JEIL L 72 0T e As%
Ao/ 72, 170 HECTRAE L7z No. 6 13EH 1 4
HTHEE No. 5 2L L TW 575, BEFLD S O FFEENIC
Mz, BELEHICREHALEEL TWREED H
5. REFTIFIELLORAEZRELTBSLT, F
7oA O ERICET A T M7 5 v, S
CORIZOVTHRHETALERDH L LEbLNS.

B hEOE= 7)) v iR L U CIiEFEsE N E
ORI HRE SN TS [11, 18, 19]. 3ETHI No. 2
B U8 No. 31&, FRHAEIRAFEHS % Bl iS5
TICEMETH - 72, FAEHFETIE, BEHEOHIMK
B T T VA% & OEFY I SRR 4
WAL, GOT R UYLDH (% 2 4 A R CIE & $EPH 12 0]
WL, ZOBROEID ol L7zho TAEL,S
b RV T O RE IR I X LSRR E A H T d
HIEIRBEN. GGTOHEIZETLAZb 00, B
KLLWBEPICER#EAE CREEL o7, ZOH
HIZAHTH 5, GGT 8L ) B hH D0 IRREZ
KL CTWR D H Y, SHRRETLLEN D 5.

YT T URMEIINBEHHOE 1 HHNICBWTHE
REEOWEEZ R L, ZOWNEHEL, F72MFE» 5
OSAPEL I T B 720, FoMpEdHRE LT, £
TFEYBT VRS AROEEES Y Y Ao fEREDS
fibhTwa [9, 11]. AREFTHFEMALGSE No. 3 %
& GOT, GGT KU LDH OfHIE T3 A EImich b,
%52 A1 H1%1213 GGT Z B TURIZIEF ISR - 72, 4
WELTEY 7TV - IR GHEZREL T Wniz
O, FOMPEOHEITHEEL VWD, EREFABOBREIZL S
B2 4RO T, €Y 757 ¥ - kS
X VMOWIAHE SN2 & T, FE~DMOEREIT
mHl sz Bbh/. 72721, No. 3ix0a5x-o <
LImiES, MIEREEES LA L, 'Y TV - WS
FAtE 1 A HTIE L7z, FMEFERIZIE LT
WS, No.5 b7 L7z, No.3 & No.5dD
RS & /iz 2 hEh 266 ug/g U 336ug/g (BHE
) &, KREMHTH o 72, Hidiroglou & [11] ¥,
BTV - MEKZRGICIYECRIIETFTTE DD
D, 5 HBRICBVTHIEEIN S EESETE L L
WMEL TS, Lz TARIEEDEY) 77 - ik
BRI, TFBICER L 728 OBEBI B 252300 1,
147 ARBE TIOR3 F BT %4 E TR
SHLZLIIHEETH B EEZ LN,

ENOFIE—HMIZH - FRARAGEEZHEINSE 2
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Chronic Copper Poisoning in Suffolk Ewes at the Perinatal Period

Yuichi MATSUMOTO"? T, Kumi KINOUCHI", Masahiko KABEYA""?,
Meguru HARA", Hidetaka OHNISHI", Michiaki MORISAWA”,
Hiroshi SAWADA” and Toru MIYAMOTO”

1) Fukushima Prefecture Kenchu Livestock Hygiene Service Center, 2 Mansuida, Tomitamachi,
Koriyama, 963-8041, Japan

2) Fukushima Prefecture Sousou Livestock Hygiene Service Center, 1-276-1 Takami-cho,
Haramachi-ku, Minamisoma, 975-0033, Japan

3) Numajiri Branch, Livestock Research Institute of Fukushima Agricultural Technology Center,
3696 Hikageyamaotsu, Kogai, Inawashiromachi, Yama-gun, 969-2752, Japan

4) Morisawa animal hospital, 6-23-29 Yokozuka, Koriyama, 963-8803, Japan

5) National Institute of Animal Health, National Agriculture and Food Research Organization, 3-
1-5 Kannondai, Tsukuba, 305-0856, Japan

SUMMARY

Four breeding ewes and two lambs showed symptoms including astasia and anorexia prior to death at a farm
which 12 Suffolk sheep were bred. At the postmortem examination it was revealed that the liver color had
changed to a remarkable yellowish brown and the accumulation of hemosiderin in Kupffer cells was also
observed. The concentration of copper in the liver was 328 +59 ug/g (wet weight), thus the animals were
diagnosed as having died from copper poisoning. Because grazing has been limited since the accident at the
Fukushima nuclear plant, breeding ewes were housed and fed with 600 g (Cu content : 45 mg/kg, dry matter)
of formula feed and hay (Cu content : 5 mg/kg, dry matter) per day for five months. The serum enzyme (GOT,
GGT and LDH) activities in breeding ewes without clinical signs were high indicating all sheep were in a state
of chalcosis. Serum enzyme activities decreased gradually during a supplement of ammonium molybdate and
sodium sulfate except for ewes which died after parturition. However, serum enzyme activities of non-pregnant
sheep tended to be lower than those of pregnant sheep. These results suggest that, in addition to deterioration
of liver function caused by excessive copper accumulated after long-term intake of high Cu-content formula
feed, the stress load during pregnancy, parturition, and lactation may trigger the onset of copper poisoning in
ewes. —— Key words : chronic copper poisoning, perinatal sheep, Suffolk.
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