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Abstract

The efficacy of bovine immune sera to correct the calves with failure of passive transfer
(FPT) was evaluated. Immune sera were produced from 14 one-year-old Holstein cattle which
were inoculated commercial combined viral vaccine, administered by the challenge of some
main enteric or respiratory viruses, aseptically filtered and stored at 4T hefore used. After
the treatment of bovine immune sera, Mean transfer factor (mg/d¢ of IgG administered/kg of
body weight) was 5.46+2.74, 11.17+1.27, 1.40+0.21 in K-IP, H-IP and K-IV group, respec-
tively. The corrective effect of bovine immune sera to FPT calf without any clinical signs
showed that intravenous route was more effective than intraperitoneal administration
(P<0.01). FPT calves with severe signs were not effective response to the immunotherapy
used and consequently died within 10 days after the treatment. Ten percentage of controls
appeared the clinical signs including diarrhea. On the contrary, there were not any clinical signs
in K-IP and H-IV group. There was significant increase of the neutralizing titer against
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bovine viral diarrhea virus and bovine coronavirus as well as of cell population including
CD2, CD4, and monocyte in K-IP and H-IV group after the immunotherapy (P<0.05). Also,
K-IP and H-IV group showed the successful correction to FPT within one week after the
immunotherapy, but controls had kept the FPT two-four weeks even after the same
treatment. Consequently, the results were suggesting that the bovine immune sera could be
used the corrective tool to young calves with FPT.
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Table 1. Experimental design

o= AT kg@
2, T2Ele 0.16g%
)

o]
13]4 A At thH(Table 1).

Breed Route No. tested BW(kg) at start Mean dose(g) of IgG/kg of BW
Korean Control 5 254 -
indigenous P 7 213 0.28 +0.17
cattle I-1v 2 25+ 3 0.23 +0.05
Holstein Control 3 36+5 -
v 6 39+3 0.16 £ 0.06

IP; Intraperitoneous, [-1V; Group with clinical signs like recumbency, IV; Intravenous

BW; Body weight.
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1) SAMUHESHHAA
A EFEH A AA (sodium sulfate precipi-
tation test; SSPT)¥ McBeath ¢ uw
of uhe} HAAEATE foFstH WA 14g, 16g,
18g4 9] anhydrous Na;SOs3Z A A ko] 100
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Table 2. Estimation of serum immunoglobulin

concentration by sodium sulfate precipitation test
Sodium sulfate

Concentraty 14% 1694 18%
of Ig (mg/mD
<5 - - +
5to 15 - + +
> 15 + + +

- No precipitation 1 hour after the reaction.
+; Flocculent precipitation 1 hour after the reaction.
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2lgG
> 1gG/BW

Transfer factor (TF)

AlgG = final serum IgG (mg/ml) - initial serum
1gG (mg/mé).

> 1gG = total administered IgG{mg).

BW = initial body weight(kg). P < 0.05.

Ao wel P FFAHAE Pt ¥
Qo] wa Student t' AR SASHA AHAEA
(corelation analysis)& 2 A% Wy
4 A EA S Wilking £7¢] 8418 wir},

JhoFPT MEQol My BEMY, 2w,
2z 55

FPT AA9 7@z TPE <4.5g/dl,
[eGE <08g/d¢, SSPT <1+ & & w ¢ 7}
A olate] AwRlel M FPTZ zldd Hi 3¢
Hol A4 Folx] 23F5 AP A3
bR AP oz 13F(67%), 274 4%
(17%), 37HA = 6F(26%)°] A=At 2 A
g7 FPT WA 5+ Table 33 Zth

s\ Ad g 2354 td TP, Alb,
Glob, IgGExEE ZAst ZAx AER &
ol AAHAT. T2 -2 TP7t
7}z} 4.0-44g/de3} 3.1-3.6g/dLZ, Alb< 1.9~
2.1g/dest 16-17g/dl, Globe 2.0-2.1g/de}
15-2.0g/dto.2 XA s o] E2ERl FolA7}t
9o Hlate AwHorw Egod, ZZE
4 FHE vk o9 ¥&d AFHE YE
WTH Table 4).

FPTZ #3sigiont 48, 4453, 2, 4
R, 97123 59 YaEgol WAA R 7
Q% o]y FobA 13FE WYY )

= =
Es % A JASEE R
Folxl £ 2%/ @HAA T4 F 39
HAH<IgG 7T0mg/d)3rg o), olE

o] A4 AL5H Agdor APt

- 536 -



Table 3. Criteria of failure of passive transfer for calves to be used

Criteria to be applied (n)

Breed Route
TP+IgG TP+SSPT TP+IgG+SSPT IgG TP SSPT
Korean Con (n=bH) 1 1 1 1 1 -
indigenous IP (n=7) 2 - 1 - 4 -
cattle V(=) - - 2 - - -
Holstein Con (n=3) - - 2 1 -
IV (n=6) - 2 2 2 -

Cutoff Point; TP <45 g/df, IgG < 800 mg/d¢, SSPT <1+. TP; Serum total protein, IgG; Serum
immunoglobulin G, SSPT; Sodium sulfate precipitation test. IP; Intraperitoneous, I-1V; Group with
clinical signs like recumbency, Con; No treatment. IV; Intravenous.

Table 4. Total protein, globulin, albumin and immunoglobulin levels of neonatal calves
with failure of passive transfer before administration of bovine immune sera
Age TP Alb Glob IgG IeM IgA
(days) (g/d@) (g/db) (g/db) (g/dl) (mg/de) (mg/de)
Korean Con(n=b) 31 3508 17+04 1709 08+04 894+276 17.0=101
indigenous IP(n=7) 31 31209 16+04 15206 1309 628+84 178+158
cattle I-IV(n=2) 2+1 3608 17204 20+04 06+01 104617 100£50
Con(n=6) 3+1 43+19 21+05 21+18 12+10 843+354 271172
IVn=3) 32 4009 1904 2007 1008 8.0+302 271+172
TP; Total protein, Alb; Albumin, Glob; Globulin.
IP; Intraperitoneous, I-1V; Group with clinical signs like recumbency, Con; No treatment.
1V; Intravenous, Values are Mean t standard deviation.

Breed Route

Holstein

Bz LR
o . o BB | P(Con)
Cf. =X #of = e

Fol A 1Y, B9 3 1, 8Y, 14¥, 30
7] RBC, Het, WBC, Hb, MCV, MCH,
MCHCE =439 tH(Fig 1).
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TFig 1. Changes of haematocrit neonatal
2h. HAEKO| FPT 2 &I} calves with failure of passive transfer

administation with bovine immune sera.
K- IP; Intraperitoneously, H-IV; Intravenously,
Con; No treatment
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Table 5. Corrective effect of calves with failure of passive transfer after administration

of bovine immune sera

Criteria to be applied (n)

Breed R D
ree oute Day(s) =15 erm"[piGSPT  TP+1gG-SSPT  1gG TP NFPT
-1 1 1 1 1 1 -
Con 1 - 1 1 1 2 -
(n=5) - 1 1 1 2 -
n=
Korean 14 1 - - 3 1
indigeno 30 . - n - 2
genous 1 5 - { - i -
cattle - _ _ _
P 1 5 2
(0=7) - - - 4 1 2
= 14 - - - - - 7
30 - - - - - 7
-1 -~ - - 2 1 -
Con 1 1 - - 1 1 -
(n=3) ) ) ] - !
n=
Holstein 14 N - h B 1 2
30 - - - - 1 2
-1 - - 2 2 2 -
v 1 2 - 2 - - 2
(n=6) 7 2 - - 1 1 2
o 14 - - - - - 6
30 - - - - - 6
Cutoff Point; TP <45 g/df, IgG < 800 mg/de, SSPT <1+. TP; Total protein, SSPT; Sodium
sulfate precipitation test. NFPT; No. of corrected cases from failure of passive transfer. -1; one

day before inoculation, 1; one day after inoculation.

treatment.

o FPT S0tX|9| Ig #F 2}
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F Fo3 HIdFZEUE v He ol
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ol IPHETH -IVHETNA AFD
23 IgGge IVET 247 1754 1.388)
SHAT AT FF(P<0.05)Y FoH =)
2ol (P<0.01)7F I3 H A H(Table 6). £ A

IP; Intraperitoneous, IV; Intravenous, Con, No

197 Fo 3 1,7 14 2 3099 ZAF TP,
Alb, Glob, IgGA ®8= Table 7% 2t}
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A F71slded, B Fo7e Fof A Gl
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Eod 3 & "yl glsled, AdFALe &
AR Rl Hlfslw 147ARE FAsA S8t
gt e Wddy T4 F AbF Globd
EEE nlus) B Ay, d§9 28 F

- 538 -



o217t Alb9l ¢ Fo Aol gt 7dA Aoldth. WEAH Folx T TP
B & Zol7h fldlou, Globe 14A12E A F7be 7 ed 1 5 AlbRtE Globe
o] 0AAAE A&How Frse ¢ HahA Sk

Table 6. Transfer factor of immune sera in calves with failure of passive transfer

Breed Route Clinical Total administered Transf'er. factor (mg/d2/G
signs IgG (g/kg) adminietered/ksBW)
Korean IP No 0.28 +0.17 546 £2.74
Holstein v No 0.16 £0.06 1117 +£1.27
Korean I-1v Recumbency 0.23+£0.05 1.31 £0.36

Korean; Korean indigenous cattle.  IP; Intraperitoneous, IV; Intravenous.
Values were Mean + standard deviation. (P<0.05).

Table 7. Total protein, globulin and immunoglobulin G levels in calves with failure of
passive transfer before and after the administration of bovine immune sera

TP Alb Glob IgG

Breed  Route Day(s) (g/d0) (g/d0) (g/d0) (a/d0)

1 35+ 08 1704 17409 12+ 10

con 1L 38410 19+05 2005 1004

7 48+02 9.1+01 26+0.1 15402

14 95+33 1115 14+18 13+04

 Korean 30 58+10 23+023 35+07 1004
indigenous

1 31+08 16+ 04 15+ 06 13+09

o 1 36+15 1706 18+ 0.9 17+06

i 7 39+14 19+ 05 2010 17038

=Dy 48+07 22405 26405 1701

30 49+09 21405 28+13 18+08

1 48+19 22+ 04 26+138 08+04

con ! 43423 20+03 292+£90 184038

7 7 43+14 1605 2710 18404

I VIR PO 2.4+ 02 15415 17+05

Holstein 30 48+05 20+0.1 28+ 06 14+04

1 38+08 19+ 04 19+07 09+07

v 1 44+11 20+03 24408 15+ 09

~ 4609 20+03 2507 1.2£05

=6 44408 21+02 2625 11+03

30 45409 29403 23+06 11202

TP; Total protein, Alb; Albumin, Glob; Globulin. IP; Intraperitoneous, Con; No treatment.
IV; Intravenous. -1; one day before inoculation, 1; one day after inoculation.
Values were Mean + standard deviation.
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Fig 2. Changes of antibody titers against bovine viral diarrhea virus of neonatal calves with failure

of passive transfer which were administered the bovine immune sera.

a; reciprocal of final dilution

inhibiting viral cytopathic effects. IP; Intraperitoneous, Con; No treatment, IV; Intravenous
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Fig 3. Changes of antibody titers against bovine corona virus of neonatal calves with failure of
passive transfer which were administered the bovine immune sera. a; reciprocal of final dilution
inhibiting viral cytopathic effects. IP; Intraperitoneous, Con; No treatment, IV; Intravenous
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Table 8. Percentage of lymphocyte subsets in calves with failure of passive transfer after
the administration of bovine immune sera

Breed  Route Day(s)

Monoclonal antibodies(%6)

Classl ClasslI slgM N cell M

) 86374 123t53 9726  534+189  115:05

Korean | CON 7 971:05 953222  91+10  453+123 8527
indigenous 1Y 14 96237  205t113 7830  381%I181  87+36
21 97.0+37  215+120 76429  350:160  87+36

cattle 1 01321 146438 9035  427:115  118+69
Ip 7 934+43  213+55 124427  433:54 98427

=7 14 040436  165+46 81435  439+81 142468

2] 940+37 16546 8935 430490 143469

1 963%35 120450  76:31  433%86  105:21

Con 7 913128 21608  50t14 46011 111416

Hosian | 7Y 14 01301  216+04 10609 406408 111437
21 95644  251+06  91+01  459+21  7.6+06

1 919467 161488  89t56 4691102  93%41

v 7 935467  159+67 9443 447122 137488

n=6) 14 946264 15547 11046 4414102 157460

21 910489 17563 120448  502:108  13.1%64

-1; one day before inoculation, 7; 7 day after inoculation.
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IP; Intraperitoneous,
Con; No treatment, IV; Intravenous. Values are Mean + standard deviation.
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Table 9. Percentage of lymphocyte subsets in calves with failure of passive transfer after
the administration of bovine immune sera

Monoclonal antibodies(%)

Breed  Route Day(s)" CDo DA D3 CD1/CDB
-1 41.3+124 21.3+87 171+ 26 1.2+03

Korean Con 7 37.4+21.2 21.8+4.1 149 5.0 15+0.2
indigenous (n=hH) 14 371+124 23.0+0.2 179+ 0.3 1.3+£0.1
cattle 21 360121 21902 17.0£0.3 12+01
-1 471+£138 135+22 11.1+£39 14+06

1P 7 508148 182+ 35 12.7+20 1505

(n=7) 14 480+ 16.1 197+68 13.1£4.0 15+04

21 48.0 + 14.0 198 +£4.0 13.1+3.1 15+04

-1 33.1+53 175+78 15735 11+£03

Con 7 41507 182+ 0.6 123+04 1402

Hostein (n=3) 14 41571 101 +£0.1 165+ 3.0 09+02
21 46521 180+1.1 96+0.6 1.5+0.6

-1 33.0+89 16.8 £ 8.2 144+ 48 1.2+04

v 7 374+174 18672 13.8+£6.0 15+0.7

(n=6) 14 395+£104 18146 153+49 1.3+0.7

21 446+£54 245+11.3 167+ 87

* ~1; one day before inoculation, 7; 7 day after inoculation. IP; Intraperitoneous,

1506

Con; No treatment, IV; Intravencus. Values are Mean * standard deviation.
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