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Effects of Maternal Nursing Potential on Blood Metabolites, Body

Weight Gain and Disease Occurrence of Hanwoo Calves
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ABSTRACT

This study was arranged to investigate effects of maternal nursing potential on immune metabolites in blood,
body weight gain and occurrence of disease in Hanwoo calves. Forty experimental calves were used and
allocated into two groups with different maternal nursing potential. Thus, high or low maternal nursing
potential group had twenty calves, respectively. The concentrations of IGF-I, RBC, Ca and IP in blood were
similar between two groups, except for RBC. RBC concentration in blood from high maternal nursing
potential group was significantly higher compared with low maternal nursing potential group at 5 days after
birth (p<0.05). The concentrations of 1gG, albumin, total protein and GGT in blood were similar between two
groups during the whole experimental period. The days from birth had no effects on the concentration of IgG,
albumin and GGT in blood from two groups, except for total protein. Similarly, the maternal nursing potential
had no direct effect on body weight of calves, but body weight in high maternal nursing potential group
tended to be higher compared with low maternal nursing potential group at 6 months age. The occurrence of
respiratory disease and diarrhea in high maternal nursing potential group was relatively lower compared with
low maternal nursing potential group. Therefore, the present study indicating that maternal nursing potential
had effect on growth, and immune system in relation to disease in calves.

(Key words : Maternal nursing potential, Growth performance, Immune metabolite, Hanwoo calf)
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Table 1. Chemical composition of experimental
diets (as—fed basis)

Items Concentrate Grass hay
Dry matter (%) 87.62 90.78
Crude protein (%) 17.40 11.30
Ether extract (%) 3.14 2.20
Crude fiber (%) 5.57 29.61
Crude ash (%) 6.58 6.46
Calcium (%) 0.90 0.24
Phosphorus (%) 0.53 0.28
Neutral detergent fiber (%) 36.03 71.57
Acid detergent fiber (%) 9.52 39.54
Salt (%) 0.56 1.40
Total digestible nutrients (%)  70.50 53.80
4. mAbEE W 24YY

(1) B, 248 U 2AAE HF>

AFe A AP7IREEHAA ~AF 6719) 1
N Aoz 99718 olgelel SAF AT
R b S R R
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(Table 12).
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Table 2. Changes of blood metabolites in relation to growth by maternal nursing potential in

Hanwoo calves

Days after birth

Groups Items
0* 2 5 14 30
IGF” (ng/ml) 782 +325° 947 +403% 131 +40.0° 158 +57.6 182 +37.3°
High milk Albumin (g/dl) 264+ 030° 280+ 024 298+ 023° 338+ 029° 371% 0.32°
group  Calcium (mg/dl) 109 + 1.3 111 + 23 109 + 14 104 + 15 101 * 11
1P? (mg/dl) 707+ 1.02° 807+ 1.10° 900+ 1.11* 939+ 1.16° 849+ 0.98°
IGFI (ng/ml)  66.6 +53.3" 832 +28.0% 115 +63.4™ 148 +557° 173 +67.5°
Lowmilk Albumin (g/dl) 2.66+ 0.31° 268+ 0.22° 282+ 031° 335+ 024° 366+ 047
group - Calcium (mg/dl) 10.8 + 15 114 + 16 107 + 1.8 106 + 17 103 * 16
IP (mg/dI) 700+ 084" 798+ 091° 893+ 097" 924+ 106" 891+ 0.98"
Mean = S.D.

ab,cde

* Post-initial suckling. » 1GF-I:

ate aLs® AFETelA =4 L}E}L}(?szo Vs
66.63 ng/ml) 52 Alg o] Folx|EA &
g7] ol ey S A5 5 Ark
S, Aol v AR we] )
= €% albumin 5% (Galbraith 5, 1978)9} =
A 3G #Hofshs 5 IP % Ca TE(Y
TE9 AeE AT XP

H

Fooldlell =& E3 W=
‘%l ];—,—(\Neaver S, 2000)2F #
J%F/] el (Quigley <} Drewry, 1998)°l] A
o EakAl "ok mEgE A Folbx] 9
FEHY AFofHe JJr“:‘OﬂL immunoglobulin
G(IgG), gamma-glutamyl transferase(GGT) %
total protein 5 FF UAEAEC] EE
o v(Wallace 5, 2006), &WHd ojm Ao Hl
ofgt el A FobA 9 196 FTE
ZF2A7)3(Hough 5, 1990), A% 2417k <]
o ¥3 1gG9} total protein FE o]
H57] A EY AAES Fole AY

LR

o

0;

Means with different superscripts in the same row differ significantly (p<0.05).
Insulin like growth factor type 1; 2 IP:

Inorganic phosphorus.

I THWittum=} Perino, 1995)
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Table 3. Changes of blood metabolites in relation to immunity by maternal nursing potential

in Hanwoo calves

Days after birth

Groups Items

0* 2 5 14 30

RBCY(10%mm% 9.13+213° 030+ 1.68° 948+ 1.49° 964+ 131° 109 + 1.4°

HCT? (%) 348 +88 341 + 64 339 + 65 333 + 54 357 + 55

High 19GY (mg/ml) 425 +9.3* 421 +10.0° 417 +104° 317 +104° 230 + 7.0°

TP? (g/dl) 6.15+096 643+ 062 605+ 082 593+ 062 580+ 043

GGT? (ug/L) 747 +434*  351+208°  215+107° 673 +384° 233 + 7.9°

RBC (10%mm?®)  9.23+093" 848+ 1.09° 843+ 1.06™ 971+ 131° 113 + 1.4°

HCT (%) 354 +41" 332 + 32" 323 + 2.7° 332 + 47° 361 + 40°

Low IgG (mg/ml) 449 +82° 451 + 87° 407 +100° 337 + 88 245 + 88

TP (g/dl) 596+132 641+ 088 628+ 052 599+ 070 565+ 0.71

GGT (ug/L) 770+230°  389+195°  222+134° 706 +285° 27.1 +14.4°
Mean = S.D.

ab,c,d

Means with different superscripts in the same row differ significantly (p<0.05).

AB Means with different superscripts in the same column differ significantly (p<0.05).
* Post-initial suckling. ¥ RBC: Red blood cell ; ® HCT: Hematocrit; ® 1gG: Immunoglobulin G; ® TP: Total

protein ; % GGT: Gamma-glutamyl transferase.

A Asd AlgFA A
ANH oz vhe Aeks

FolA] dF IgG &
Agle]l AAFE A5 2, 5YH
& frASE A% 14, 3097
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Table 4. Effect of maternal nursing potential and post-weaning periods on body weight gain

(kg) of Hanwoo calves

Months after birth

Items

0 1 2 3 4 6
Hich 234 £28 396 +40 582 +61 807 +84 1020 +99 144 + 129
g - (0.53) (0.61) (0.76) (0.69) (0.70)
Loy  288%23 393%45 574%75 793498 998 +98 138 132
— (0.51) (0.59) (0.72) (0.68) (0.64)
Mean+S.D. ( ): ADG.

A7 483 Aoz Alg
AN~ L F(ER71)8] SobA AT e
Hip A5 AFred xpolzb glgiti(Table
4). o)F% e/MEHEIA] FolA] AT %Y
3 AsE A7 BAH ool (19
ARE AeE Al vlEl asE AlE el A
7V S Btk Fobxe] A
o= 9]l FollAl o io] AHEHESSE)
olfAl AT °F 66%F Alulsh=
oz o]f H FolAe] Aol Fulgh 3
S X Ao® HuE vl 9lEd(Robison
, 1978), HIS FAA fojabel= fIAIRE &
AT AR M ESsEd wet FA7F 2
Uehtes 43S 1wl Ao aEc) 3,
Ao A ESsE e BAgle] g FolA
o] 47198 A1%(99.8~102.0 kg)S % 5(2001)°]
AF, 5z 2 BS AR AFEES W g
- FolA9] aEH AT 94.7~106.2kg ©I%A
B9} HjS3E 39l o' AlRH

At A F A AFY F AN 0
]
A

o ot fo o oo

5
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Asd Aol A 7.1%<1 HhdHo| 115
Al A= 3] BstA] EdTH(Table 5).
s AT AsE AlTlA Y AAL
A EL2 ZH2 125%, 21.4%= A o}
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we 4o
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[

21.6%, 5571 Aol 145% =o|kal 3+ Bl
of vlszg A3E YERITE g, 3 5(1990)
o Ef7] FoMA 211F F 20657(97.6%)] S
oAl A 13] o) AApb WA EIThaL
Hagh bf gtk 2 Ao 7 AIFET B
A olde] At te] mls] Fopx|o AW
A HNE7E AR os HolEd], o] o9
AFAze] HF FHoR e FEe] HY
HE g5 gAEEQ) 196, GGT S(Table 3)3}
T #do] gl Aow dAdHr. W B
TolA s Ay Al W
4T dAHE4 559 Aol7t A9 gilaL
71 AbEEE] 27do] SdEsiSelE B
s AlgTel Bl A AldTelA
iy F=Hl, ol FopAEe] A
A T ol FF WY
1 A8 A olm|xe] X
o] o] AW WAE Fhae]
2 AlREY.
opA] ofm| A9
opx] o] A7t
, Aol fjst
Ao QoFsh

Ho 1

O

o

E
N
o b R

o
ofl
A o

H

o
ol =
0

1
m

ofN o mt ox wY [
pr

12 18 do = fo off X 2 of

8 L off ok

o o

o H1 o2t 12
o,
ok

of
e
iy
2 ol

2
OO‘\‘ :(O

%
o

—_

a2y
rlo
b
<, e
o M
rot
o
ofy ofy

)
Ho
o

rE e R

001' O&

o o2
tio

A

SN 2
)

-

Table 5. Disease occurrence by maternal
nursing potential and post-weaning
periods in Hanwoo calves

: % Heredity Percentage
Diseases ability No. (%)
. . High 0 0
Respiratory disease Low 1 71
. High 2 125
Diarrhea Low 3 214

* Experimental period: from birth to 6 months old.
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