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) WEEEAY ERREETIEHNN  BUanRss

(20134 3 H 8 H=ft - 201345 H15H 5 #H)

E © 1 HEC B 2 g s a 7)) »G (IgG) REED MM RO A IS ZERIERITR
4 (FPT) L#BWMENn 525, THPEBEEGERLEREGHIEA S NS 1 EIGH % OFPTHEM LS
BTV, KEFZEIL, MEeCB L UMY /37 8 (TP) EEOKENZLEZ AR, 7 HEMOMRE
fili % AV 7-FPTZ W EEIC O WTHREE L 72, RV A A VFE (HS) 4388, EMME (JB) 3456 % v 7.
1 Hifh & 7 HEICHRIM 24TV, IMELEG (mg/mé) B X OTPEE (g/de) #MlEL7z. 1H#ET7H
EcBWT, IgGe TPORIZERWIEOMBEBERI RO S/z. 1 HEDIgGE TPOFUAIKIZB W T, i
PR — &k T RRICFPTH®EM (HSIgG © 100, JBIgG : 200) #fGA L TR 7-TPil)E (HS-TP :
46, JB-TP:53) % 1 HEOFPTH#EfE & L7z, HSIgG, HS-TPH X O°JB-IgGix, 1 Hih~ 7 H#HIZ
PIFTERISHA L. 1 Hi~ 7 HisoFIE L1, HSIgG : 71.7%, HS-TP : 922%, JBIgG :
738%, JB-TP:954%TH 7. 1 HEOFPTEMEE I EIEEZF UC7 HEOFPTHAEM L L7
(HSIgG : 72, HS-TP : 42, JB-IgG : 148, JB-TP:51). 7 HiGOIMMAEIZB T, FPTHREMA
WCTHolGEEBAEREE L, FPTOZMFEIZOWTHEEL 72, HSIgCOBERHhER (PPV) X
786%, FaEtEEgHhE (NPV) 1393.3%, HS-TP®PPVIZ765%, NPVIZ100.0%T& - 7-. JBIgGHPPVIZ
100.0%, NPVi380.0%, JB-TP®OPPVI391.7%, NPVi3864%TH»7z. LLEX Y, 7 HEoIMiEleGh &
OTPREOHEILD EBEOREE CFPTA BT 5 L E 2 b,

—X%—7— K 7 H# T4 SEREBITASL, IgG, TP
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1. BUBHIC

We B2 ERTEDA, HAtR24~ 36 121X & 2%

o R B IR A R SR B R R I S

(1], Bk E BTN ZENoIME OB Ak, WEER
MRS LCHET S, ColEic Ly, FTidim
WERMBEREAITLIERELELRY, /0T »

(Immunoglobulin : Ig) X LG TFEOKE 2y
N7 BB EEE TS 2 EATE R [2]. Lzdts
T, MELAEFHFIE, Igx LIl & AL EZENT 5
X2k, PO THEEDIgr BT HIENTE,
INESZEIE IR, WL OIgldlgGA EE K
WA Th Y (&Ign85~90%), I SIS 7-1gG
FIEPUA & L O RIZEIS SO LR E 2485 . &5

5 (3.

G ENTIGGENA T 37 o 1B E R AL L WFL
5 CORMMPRTI V5 E LB RIEOERICT
G EDIghWINTE %< %5 [3 4]. FFOEIU
Lo TZERIER S L 72 ) R ERT 5121,
WA 24~ 4RI 2 D IMTETGIR FE 2 M E L CHIWI§ 5 =
EW—kTH S [3]. IgGREDS RNV A Y A VT4
Tl310mg/me Al D¥E12, BEMETFI2B W TIE
20mg/mé FK i O A\ B RERITA L (Failure of
Passive Transfer : FPT) &% &N 5 [3 57]. FPT
DFE TR LTINS 5 2 LMo

AT FOBEREIZIGD &L 9 EmaT 5 v /37 Haxlk Twb [3,8]. 72, ZEEOEGREZIC X - TIdHE
TOEMEERE EARFEIL (FIREENY: WREESAMIERIT rn e oe)
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FLADOWEZ I COEENICHELS 2 5 & OE [3,
89]bdHy, WMAKGOEEIMENPERTIHBENT VS,
MFEIgGIERE O HIE I L A B R E R %E (enzyme-
linked immunosorbent assay : ELISA) ER— kIS
SELEL (single radial immunodiffusion : SRID) 7
EDRHWLNTWED, Rl GEELZLEE LD, |l
EFEFCTICKHMEE L) T2 EORENDHD. —F
He F224~A8KE B O INIEIgGIR E L #5737 & (total
protein : TP) EEICIZIEOMEAN D S b 2 L
HINTEY [9 10, BEEETEZH W TPIRREOH
L DVFPTOZM & fifEI217) 2 &ATE 5.

WE Lo, fEsRizEREEIGCEFOT THER SN
T2, R RIFEER oMM L), A% 7H
Hi 4 CTIE RSB RS~ BE) L TER S NS T8
BINLCWwWa, EBERGSLERBRIGICE T, EAL
THHFPTTH 5 L, FEmRERLITEROB, Mk
BEORTIZL D BEMICKRERIELE 2525, % TH
HifA CFPTTH 5 0G0 & HET % Wik Lt &
T, BAROEHMRAEIZ BV TFPTOZR AT
R L Ul EWRORMFER - RIGEL AL T, BE
ANEOFHHRITEEOK T LT CELEEZONS.

RHFZETIE, FVAY A AL REMEOTHIB
5 IMiEIgGEH & O TPIREDREIRFNE L 2 <5 & & b 12
7 B0 ZRAE % AW 72FPTFHMZ W ORBEIZ O W
THRERE L 72

2. MRBIVHEE
R4

JeiEE BT OBIFC BV THE L 2RIV A Y 1
TEF438H (3H) & BEMNE 43480 (3H) %
7z,

A&

A1 H (24~48F5R) & 7 B ME 48 B 2R m
Hbme (7IVE, /W) & HVCHEHBR, S RMEITo
7o, BENBEROMEIIE S IOKKPTHAL 4 o Fa
~N— |k (37C, 1047) #%, #=-L (2700rpm, 15%3),
BoNIE % flE F T-30C CHERAE L7z,
MEEEFRRE

PRAFIMIE X 4 C Ttk FHRIESTEN (8 BRI -
Bk ReAS B R L E 33 MASTER-SUR/Ja : 7% =,
) X DTPREZRIE L7z, MiEIgGl Ol &
X, oY VIgGHIERF v b & 72 (Bovine 1gG
ELISA Quantitation Set, ELISA Starter Accessory Kit
Il : Bethyl Laboratories Inc., USA).

&AL A&

1 H# O MIEIgGiE % I\ CFPTHE (RV A 1~

fE : 100mg/me ki, BE/MHME : 200mg/me Kii) &

JEFPTHECHIE L 72, 1 IS BT 5 IiEIegGE £ U TP
OB Z v CTPi L OFPTR i A el % 3¢E
L7z, 1 Hiii~7 BHEsOFHZEALE (7 HEROWEEME +
1 HEOMEM) %Ko, 1 HEEOFPTZ W IL 12
FIEALFEEZ R U CT7 HEOFPTH M i & L 7.
7 HE OB Wi RS % T, FPTOZWIFE % Bk
L7
BEt PR

F—#ANO 1 k& 7 HESO L2 1dpaired ftest®
vy, [Al—HEC BT 5 FEM o I idstudent’s #test
Rz F72, 1gGIERE & TPIEREE OABIBIFR OME 1X
Pearson’s correlation coefficient test% > 7. f& R

5%kl (p<0.05) THEZEDH LHIEL.

3. % B

1 HEOIMEIgGEE LY, SRS A L HHASFHD 9
H1288 (279%), BEMAE 743300 ) H 1450 (424%)
MHFPT T o 7. LM, FPTE: @MW s /274 %FPT
#, FPT TRV e SN/ T %2 EFPTHE § 5.

1 His & 7 HE0IMiEIeCH L UTPEE X 1 L X2
IRL7:. RNVAY A H, BEMMEE 12, FPTED
FFPTHEICH AR TH B CTHER L7z, BEMMEFPT
HOTPIREZ W/ ZME M, 1 Hi~ 7 HEglch
FCHEEIEA L. FEEOTHEASE (1 Hf~7
HESISPT TELL72EE) 23R 1 LR 2ITRLT

IgG & TPIEREOABBRZIK 3 L4 ITR L. R
A5 4B X UCRENED 1 Hit s 7 HEZBWT,
IgG & TPIEEOMIC A B 2 IEOMBBELRATED S 7z,

1 HEOMHBEK LY, TPigEOFPTH MR % Ko
7o, TR O—W AR RV A& A A y=0.054x
+4060, BEEMM : y=0080x+3.721) I[CFPTO#Z Wik
fETH HIgGEE (RNVA % A4 1 100mg/me, B
AFE - 200mg/ml) ExIZRA LTPEEyZ KDz (K
WAZ A U 46g/de, BEMNE : 53g/de).

1 HE OFPTR W &8I P b2 LT, 7
HEOZ W AEiEMm 2 ZE L7 (£, 2).

BE L7 7T HEOFPTRN MY ¢, 7 HO
MBI £ A FPTRWIEE 2 ML L7z, 7 Ao
WX DFPTEHIE SN, FEBEIZ L HETFPTTH o 72
Ve stk L7z (83,4,5,6). AVAZ A
FEIZBWT, IgGiEE (JL#fE : 72mg/mé) TiE, B
B EE (PPV) A%786%, MM (NPV) 1393.3%,
TPiERE (JEi#EMH @ 42g/d0) TlX, PPV25765%, NPVIZ
1000%Th o7z, F7-, BEMMICBNWT, IgGiE (3t
#EAl © 148mg/mé) TiE, PPVA%100.0%, NPVIZ80.0%,
TP (J#EMH : 51g/de) TiE, PPV291.7%, NPV
1386.4%Td - 7-.
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1. RILXEZA L REFEOFPTE EIEFPTEICH T B Mi5IgGH S UTPEEDHE
(MFPTEf ; n=12, [I3EFPTEE ; n=31, FHMEIZHERE, *  FA—BRICH T IEBDE p <0.05,
BEHEZ3T7NT 7Ny M8 R—BANICH T2 BREIOE p <0.05).
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2. BEMETFFOFPTE EFIEFPTEIIC BT 2 MiEIgGH & O TPEE D

(MFPTEE ; n=14, [JFEFPTEE ; n=20, FHEIZERE, = A—ABICH T 3EBDOE p < 0.05,
BEDTILT 7Ny bE B—EAICH T2 BHBRIOE p < 0.05)).

T1. KIVZAEABFFICH D1 BROFPTRMAXEE, 1 His~7 BEROFHELR, $L07 &

DFPTRZ R EE(E
1 H#DOFPT I H e H 1 Hiis~ 7 Hinoo P2 b= 7 B OFPTZ i 2k e il
MiEIgGHEE (mg/mé) 10.0 71.7% 72
IMH TPHEE (g/de) 46 92.2% 42
Fx2. BEFMEFFICH TS 1 HBHOFPTRREREE, 1 BE~7 BBOFHE(LERS L7 BBBOFPT
W E A ME
1H#OFPT 2L el 1 Hifg~ 7 His P2 7 HilsOFPT i35 e
15T (mg/me) 200 738% 148
M TPHEE (g/de) 53 95.4% 51




8 8 1
1 H i o 7H #i
a a
7 7 A
N N
% 6 =} gﬁ 6
o o
= =
5 5
y = 0.054x + 4.060
44 & o° r=0.75 Rk y = 0.045x + 4.002
- < 0.05 . " r=0.70
. < 0.05
3 T T T T T 1 3 T T T T T 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
1gG (mg/m0) IgG (mg/m0)
3. RIVZXEA U REFEICH T B MEIgG ETPEE DHRERE R
(MFPTE ;. n=12, [JFEFPTEE ; n=31).
8 8 1
o 7 H i
7- 7- o
> S
S S 61
o =
5 5 A
y = 0.080x +3.721 _ v = 0.094x + 3.683
R r=0.93 L r=0.84
an p<0.05 <0.05
- | ]
3 T T T T T 1 3 T T T T T 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
IgG (mg/mo) IgG (mg/mo)

4. BEEMETHFICH T2 MEIgG ETPAEEDHERERER
(MFPTE ;. n=14, [JFEFPTEE ; n=20).

£3. RIVXEZ1 L EFEICE TS 7 BEDMFEIZGE KA., KIVZa2A L EFEICH T2 7 BHOMBETPE
% B-FPTR RS E % B-FPTR RS
THIOMEIEGRE Loy (,m12)  JEFPTHE (4=31) THEOMBETPRE  pprpe (,m12)  SFPTEE (=31)
(mg/m¢) (grde)
<72 10 3 <42 12 4
=72 2 28 =42 0 27
T 085 T 1.00
U LI 090 L3ty 0.87
BrERy e (%) 786 BrERy e (%) 765
R (%) 933 R (%) 100.0




xR5. REMEFHICH T3 7 HROMEEGREZH

6. REMEFHICHSTZ7AMOMBETPREZH

W FPTR MR \ FPTR SR
THROMELGRE  porge (,o14)  SFPTE (i-20) HROMETPRE 1ot (m19)  SFPTE (=20)
(mg/m¢) (g/de)
< 148 9 0 <51 11 1
= 148 5 20 =51 3 19
B 064 Rz 079
s 1.00 HESRE 095
BRI (%) 1000 BRI (%) 917
BRI (%) 800 BRI (%) 864
4. E =& SERM E TORMPLIREERE, THEOAEZ L), &

1 HEmIZ 81 51gG & TPIRE QMR IRIZ O W Tid#
FIESINTBY, TPREL AW /-1gGiREDHEE X
EHERSWZ SN TWS [10-12]. AFZEIZB
WTh, 1HBOKRIVAY A U Hiz S BB
BT, IgGLTPIBEOMWIEDOMHBEEZRI RO SN
(RWVAZ A U r=075, BEMME : »=093), ®wED
WS HWERT LR E o7z, Thorntonb ik, 138
RO THICBWT, M7 V73 VEEIEELL
HWws, aqruz)rEpruTy iz bEHL, 1gGH
Ko aEDHsy 707 JidBbTsEHELTNRS
[13]. LA, L, AREFFETIZ7 HEIZBI H1gGiEE &
TPEFEOMHMEMEIZRS (KRIVASY A V=070, B
EHAE : »=084), TPi&FE Ol 5E X0 FH 5k DIgGi ff
FHEET B OICHERMEDSE VI EATRIBE Nz SR
1B EFTCOTHIZBNT, yru7y yPhtorars
YR TIVT Iy OEAAVNE {, FIRLHRDIgGE TP
TEEOMBVEICE 2 D HEIIRMTH L LIRS R
7z.

RIWVAY A fE e BEMEOFPTH B L OJEFPTH:
IZBWT, IMiElgCB L O TPIEREIE, 1 Hiin~ 7 HiEG
WA CTHEIZBA L7z W30 RIgGo TR A IS
BULPEEMIE 2 ~3eMESNTS [14]. F7-
FHBEHOVEEAPRET 203 1 BDEZETH S
[15]. L7:%%»> T, IiHIgGH & TP E D ZE(LIZW
FLHRIgGOS A LR £z oN5b. 1 H#W~TH
B TSGR T T2 2 &L 0 o
7272%, 1 HigOFPTH#EMZ, €0 F 7 Hifmll#
HTERWZ AR I N,

1 Hfi~7 His E COFHEE (%) 2kod, 1H
B OFPTHR MM IZFIH LR T LT, 7 HEOFPT
HHMEL L7 7 Ao MEMHRAEICB VT, FPTIHH#E
ARG TH o 72 2 MERMEE L, FPTOZRKE
WCOWTHEE R 1T o 72 & 2 A, 70~100%D Wik ¢
FPTRAEOHEXLTIBTEX LI EPHLNE R o 72
FEZ TR E LTIk, WILHOBACKE (GhfF)

TEM 72 RGBS FUR DB R SEM & > 737 D7
ENEZ NN, FNE OBERDSARIFZEDORERI T
FTHEBTTIIRARDL LN TE LD 7.

ARFFRIZE D, 7 HEOMIEIGE & TP % v
CFPT% » A BEOHKE TR TCE LI L PHL 2L
oz, EARRIEHRBER) A7 BV (FPTTH-
TUREEDTE W) SR (EiELY TS L7
WREEDEVEE) a0 iud, HREECEERVEIE
WX o TEMOTEE - FIIZER - BRI HBIC % 5
EEZOND. 5HIE, EERGRERRSGICBIT 5E
AROEMBEAE L LT, KEOEMEIZOWTHRET L T
w720,

5. # &
AWFGEDFEMIZH 720, ¥ TIVORN A FF LCIE
&, WIATWHITHE F LIS, WAIEIEG, R4
BIG, WIESERFE T A=V PR v Y — BB OERE
IMIRRSUR? S £ QP4
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Diagnosis of failure of passive transfer in seven-day-old calves based on
the serum IgG and total protein concentrations

E. Shinmori”, T. Aoki”’", M. Ishii"

1) Department of Applied Veterinary Medicine, Obihiro University of Agriculture and Veterinary Medicine

ABSTRACT In calves, failure of passive transfer (FPT) is diagnosed when the serum
immunoglobulin G (IgG) level is less than the reference value at 24~48 hours after birth. However,
the reference value for FPT at 1 week of age, around when calves are transferred to growing and
fattening farms, has not been established. The purpose of this study was to examine the changes in
serum IgG and total protein (TP) levels in the first 7 days of life and the accuracy of FPT diagnosis
at 7 days of age using these laboratory data. This study used 43 Holsteins (HS) and 34 Japanese Black
(JB) calves. Blood sampling was performed at 1 and 7 days old to measure serum IgG (mg/m#€) and
TP (g/d¢) concentrations. We found that there was a positive correlation between IgG and TP in
both HS and JB calves at both ages. Using the scatter diagram of IgG vs. TP in 1-day-old calves, the
diagnostic TP threshold was calculated (HS-TP, 4.6; JB-TP, 5.3) by substituting the reference value of
IgG concentration (HS-IgG, 10.0; JB-IgG, 20.0) into the linear equation of the best fitted curve. HS-IgG,
HS-TP and JB-IgG were significantly lower at Day 7 than those at Day 1 (the average rate of change:
HS-IgG, 71.7%; HS-TP, 92.2%; JB-IgG, 73.8%; JB-TP, 954%). The reference value for FPT for 7-day-old
calves was obtained by multiplying the reference value at 1 day old by the average rate of change (HS-
1gG, 7.2; HS-TP, 4.2; JB-I1gG, 14.8; JB-TP, 5.1). Seven-day-old calves were considered to have FPT when
their laboratory values were below these reference values, and the results were compared to those of
1 day olds. The positive predictive value (PPV) and the negative predictive value (NPV) were 78.6%
and 93.3% for HS-IgG and 76.5% and 100.0% for HS-TP, respectively. The PPV and NPV were 100.0%
and 80.0% for JB-IgG and 91.7% and 86.4% for JB-TP, respectively. Thus, the concentrations of serum
IgG and TP at 7 days of age can be used to determine the presence or absence of FPT in calves at an
acceptable level of accuracy.
——Key Words : Calf, FPT, IgG, Seven-day-old, TP
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