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Tablel. Egg productive traits and body weight of Rhode Island Red pullets

. BW SM EW EP
Year of hatch Traits @ (days) @ (%)
ME 2838 164 62.3 90.9

1991 __ S8 0 8 _ ____ a6 __ ¢ 96 ___
CV(%) 10.9 5.1 7.4 10.5
ME 3161 169 63.7 86.6

1992 __ S 33 __ 7 _____ 48 __ 109 ___
CV(%) 9.6 10.2 7.5 12.6

BW ! body weight at 300 days of age. SM . sexual maturity(age at the first laid).

EW : egg weight at 300 days of age.
ME : Means. SD:standard deviation.

Bull. Hokkaido Anim. Res. Ctr.,25:1-7, 2003

EP  egg production rate from 181 to 300 days of age .
CV ! coefficient of variation.
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Table2. Growth parameter estimates for body weight fitted by Bertalanffy's curve and it's goodness of fit

. A B k AMG MG R™
Year of hatch Traits @ (104) (10%) (days) (e/day)

ME 2937 7329 1428 55.8 18.4 0.9796
oS T 0 250 62 - 25 00171

1991 Min 2079 5916 814 425 12.2 0.9055

Max 4041 9487 2085 77.9 26.6 0.9985

CV(%) 12.2 8.7 17.5 11.1 13.6 1.7

ME 3235 8384 1636 56.8 232 0.9879
L 4T 20 00134

1992 Min 2445 6897 1099 44.4 17.9 0.9194

Max 4095 11501 2604 71.2 30.2 0.9997

CV (%) 10.2 79 14.6 8.3 8.7 1.4

A:mature size. B:constant of integration. k:mature rate.
AMG:age at maximun gain. MG ! maximum gain.
R*2  adjusted coefficient of determination.
ME [ Means. SD ! standard deviation.
Min : minimum. Max ! maximum.

CV ! coefficient of variation.

Table3. Heritability and genetic correlation between growth parameter estimates for body weight

A B k AMG MG
A 0.65+0.11
B —0.45£0.18 0.54+£0.10
k —0.79+0.18 0.85£0.05 0.61£0.11
AMG 0.90%0.04 —0.53+0.18 —0.90£0.20 0.57+£0.11
MG —0.11£0.17 0.86£0.05 0.70£0.09 —0.38£0.18 0.54+£0.10

heritability . on the diagonal(underlined part).
A [ mature size. B  constant of integration.
AMG : age at maximun gain. MG  maximum gain.
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genetic correlation . below the diagonal.
k : mature rate.
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Table4. Heritability and genetic correlation between growth parameter estimates and body weight

BW28 BW49 BWOS BW119 BW300
heritability 0.4340.10 0.48+0.10 0.49+0.10 0.58+0.11 0.64-0.11
A 030+0.16 038+0.15 0.58+0.10 0.5240.12 0.96+0.01
, B —045+020  —0.33%0.19 036+0.16 034£0.15  —038+0.18
E k008018 —015£018 017017 009%017  —070+0.18
correlation AMG —0.09+£0.18  —0.05+0.18 0.05+0.18 0.16+0.17 0.82+0.06
MG 0.03£0.18 0.1740.17 0.7540.09 0.74+0.08  —0.01%0.17

BW(n) : body weight at (n) days of age.

A ! mature size.
AMG ! age at maximun gain.

B ! constant of integration.
MG : maximum gain.

k . mature rate.

Table5. Heritability and genetic correlation between growth parameter estimates and egg productive traits

SM EW EP
heritability 0.65+0.11 0.58+0.11 0.49+0.10
A —0.13+0.16 0.1840.16 0.1240.17
, B —0.104+0.17 —0.2440.17 —0.0740.18
genetic B B .
lation - - — — - k ______C 0.06+0.16 —0.16+0.17  —0.09£0.17
corretation AMG —0.010.17 0.03+0.17 0.12+0.18
MG —02540.17 —0.0340.17 —0.0740.18

SM ! sexual maturity. EW ! egg weight at 300 days of age.
EP : egg production rate from 181 to 300 days of age.

A © mature size. B I constant of integration. Kk : mature rate.
AMG ! age at maximun gain. MG ! maximum gain.
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Figurel. Growth rate pattern for hypothetical groups(H_k: group of high mature rate
n=100,L_k:group of low mature rate n=100) based on the growth rate function derived
form Bertalanffy curve.
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Figure2.  Growth pattern for hypothetical groups (H_k:group of high mature rate
n=100,L_k:group of low mature rate n=100) based on the Bertalanffy curve.
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Relationships among Non-linear Growth Curve Parameters, Body Weight and
Egg Productive Traits in Rhode Island Red Pullets

Hironao HOUKIYAMA, Sitinori MORISAKI and Mutsuo OHARA

Hokkaido Animal Research Center
(Received 29 January 2002, Accepted 25 march 2002)

Corresponding . Hironao Houkiyama (e-mail . hhoki@agri.pref.hokkaido.jp)

Relationships among parameters of Bertalanffy’ s non-linear growth curve, body weight and egg productive
traits in Rhode Island Red pullets were analyzed to develop strategies to improve the growth pattern.
1. Estimated heritability of mature size and mature rate were high, being 0.65+0.11and 0.61+0.11, respectively.
Genetic correlation between these values was estimated as -0.79+0.18, showing a highly negative relationship.
2. Genetic correlations between mature rate and body weight at 28, 98 and 300 days were estimated as -0.18 %+
0.18, 0.17+0.17 and -0.70+0.18, respectively.
3. In analyzing the genetic correlations between the mature rate and age at maximum gain and mature rate and
maximum gain, values were estimated as -0.90+0.20 and 0.70+0.09, respectively.
4. Estimate of genetic correlation between mature rate and egg weight showed a slightly negative relationship
while there were no genetic relationships between mature rate, sexual maturity or egg production rate.
From these results, it may be deduced that selection for mature rate increases body weight at about 100 days of
age and decreases mature size, and thus changes the growth pattern. However, it has little influence on egg
productive traits. Therefore, it is concluded that the mature rate is useful as a characteristic to select for improved

growth pattern genetically.

Key words . Rhode Island Red, growth pattern, non-linear growth curve, mature rate, selection
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Lengths of marker fragments “1”=101bp,“3”=125bp
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Tablel. Result of research about F2 generation

Trait Number Mean=S.D. Maximum Minimum
Growth Bodyweight at birth(kg) 304 1.141+0.22 1.75 0.40
2nd week (kg) 285 3.88+0.72 5.7 1.6
4t week (kg) 284 7.52+1.36 10.9 32
8t week (kg) 163 17.8+3.4 25.6 8.5
Teat number Left 304 8.01+0.70 10 6
Right 304 8.04+0.64 10 6
Finishing Age at 30kg (day) 147 80.8+9.7 121 60
Age at 70kg (day) 147 138.5+14.4 187 109
Total gain(kg) 147 404+24 47.2 34.0
Daily gain (g/day) 147 716£107 956 456
Daily feed intake(kg/day) 147 2.38+0.29 3.58 1.65
Feed conversion ratio 147 3.36t.42 4.57 2.16
Carcass Bodyweight at slaughter(kg) 138 67.7+1.9 73.8 62.2
Carcass weight Left(kg) 139 23.4+£0.8 26.6 214
Right(kg) 139 23.1+0.9 25.7 21.2
Carcass length(cm) 139 84.5£2.6 92.2 77.0
Back loin length I (cm) 139 70.7£2.9 81.0 64.5
Back loin length II (cm) 139 61.6t2.4 67.4 54.5
Carcass depth(cm) 139 30.3£0.9 32.6 28.0
Carcass height(cm) 139 11.4£0.8 17.7 10.0
Loin length(cm) 139 452+24 51.8 38.4
Eye muscle area (cm?) 137 125+1.8 18.5 7.5
Backfat thickness Shoulder(cm) 139 3.8+04 4.7 2.7
Middle(cm) 139 1.8+0.4 2.8 0.7
Carcass /live weight(%) 138 68.81+1.8 754 63.0
Carcass specific gravity 139 .04094.0068 .0602 .0242
Shoulder weight(kg) 139 7.324+0.35 8.74 6.46
Shoulder specific gravity 139 .04754.0075 .0679 .0244
Loin weight(kg) 139 8.73£0.67 10.74 7.40
Loin specific gravity 139 .0260£.0070 .0485 .0099
Bottom specific gravity 138 .0530+.0061 .0706 .0372
Viscera weight(kg) 139 10.5£0.9 13.5 8.3
Legs' weight(kg) 139 1.061+0.09 1.34 0.84
Cannon circumference(cm) 139 13.8+0.6 16.0 12.5
Vertebra number 139 20.6£0.7 22 19
Meat Moisture(%) 136 73.5t1.4 76.5 67.1
Meat color L value 139 44.1%3.6 54.1 36.4
a value 139 64+1.3 9.8 3.7
b value 139 74+0.8 10.1 6.0
Water-holding capacity(pressed) 138 73.2t4.5 85.1 62.7
Extension rate 138 249+3.1 35.4 17.8
Fat Fat color L value 139 70.9%1.5 87.7 65.5
a value 139 2.0£0.9 6.1 0.0
b value 139 5.7%+0.7 7.3 3.7
Melting point
Outer backfat(‘C) 135 31.8+24 39.0 28.3
Inner backfat(‘C) 135 37.4+3.1 435 30.3
Kidney leaf fat (C) 135 442+1.7 48.0 40.3
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Table 2.Found QTL effect in Meishang X Landrace family

Trait Chr. Additive Dominant Full Reduced QTL
effect effect model model effect

Body weight at birth 13 0.034 NS 0.223 ** 0.0374 0.0416 10.07
Teat number (total) 10 -0.265 ** 0.201 NS 0.4358 0.4732 8.59
Dairy gain(30-70kg) 4 68.49 ** -3.322 NS 8683.6 11519 32.65
Feed conversion ratio 4 -0.455 *%* -0.372 NS 0.1504 0.2330 35.46
Carcass length 3 -0.638 NS -2.691 NS 4.6165 5.7505 19.72

7 1.330 ** -0.259 ** 4.8324 5.5337 12.67
Back loin length [ 3 -0.507 NS -2.185 NS 3.7544 4.4694 16

7 0.991 ** 3.999 #* 6.2263 7.5722 17.78
Back loin length II 1 1.447 ** -0.203 NS 3.9818 4.7373 15.95

7 1.179 ** 1.013 NS 4.2389 4.8272 12.19
Carcass depth 8 -0.066 NS -0.694 ** 0.5648 0.6517 13.34
Loin length 3 -0.290 NS -2.714 ** 4.3096 5.3189 18.98
Eye muscle area 4 0.865 * -2.595 #* 5.5825 6.6455 16

8 -1.192 ** 2.384 #* 5.4433 6.2966 13.55
Shoulder weight 2 0.084 NS -0.352 #* 0.0836 0.1031 18.93
Loin weight 4 -0.483 ** -0.203 NS 0.2791 0.3657 23.67
Shoulder specific gravity X -0.006 ** -0.002 NS 0.0000 0.0000 25
Loin specific gravity 4 0.007 ** 0.002 NS 0.0001 0.0001 18.18
Bottom specific gravity 4 0.006 ** 0.001 NS 0.0000 0.0000 25
Viscera weight 2 0.722 ** 0.901 NS 0.3208 0.6139 47.74
Legs' weight (total) 4 0.065 ** 0.051 NS 0.0052 0.0072 27.55
Cannon circumference 8 3.587 ** -1.825 NS 29.595 33.725 12.25
Vertebra number 1 0.513 ** -0.110 NS 0.3441 0.5037 46.37
Water-holding capacity 2 -0.458 NS 3.366 NS 13.056 14.700 11.19

3 -2.050 ** 1.557 NS 10.507 13.155 20.13

16 0.173 NS 6.964 NS 13.221 15.430 14.31

*P<0.05 **:P<0.01 NS: No significant
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Linkage analysis of Quantitative Trait Loci in Meishang X Landrace Pigs using
DNA markers

Akira NAITO and Atsushi YAMADA

Hokkaido Animal Research Center
(Received 18 January 2002, Accepted 25 march 2002)

Corresponding . Akira Naito (e-mail . anaito@agri.pref.hokkaido.jp) )

For the purpose of finding the pig QTLs, we made a resource family crossing Meishan and Landrace pigs, that
generated 8 F1 animals and 304 F2 animals. Genetic linkage maps of the pig were made by 101 available
polymorphic microsatelite markers. 139 F2 animals were surveyed for the traits, and from the results of the QTL

analysis using markers, 20 traits were detected at 26 points on the porcine chromosomes.

Key words : pig, resource family, DNA marker, linkage analysis
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1. preparation of ovomucin,yolk membrane,and chalazae

RAW264, 3 XUt b HRHLIFERERAMINE T a 5 THP-1 %
A7z, 17741 B £ O'RAW26413 B LA ZEHT ¥ — 2 N
> 7 MBS ST 20 & . THP-UE AL KA EE 2 F 9%
IR ERMER L v & — o it5 % 9 1 72,
ZAIFBIE 10em DEERE T 1 v ¥ 2 & IV T5%CO,,
100%., 37C FCTHi#E L 720 FEEMIZ. 60°C T304 [N
B 52 &2k 0 IREML L 72 B4 i (FBS. Sigma) %
10% % ©RPMIN1640 (Sigma) % HVa7z, &EFAGEIZ 1T
Bk oMl & 72,

v Ia7 7 — VEEERIE

o - AR % PBS T3 e 2. 5%IE M8 LFBS
% 4 L RPMIN640 (5%FBS-RPMI) CHllfE % FA4L L 72,
MIRRZ R L, MREDS D e W E, BREORILDE 2
N OTHEOMATE L F U1 X105 /mIFEE & L7z,
IN%96T o VEFEET L — NI, S0 Gl o,
LPSHERE, HaMEM) H72037 o VAMH L, 10019
DA L7 tR, 5%C0O,, 37C T C2RFfIF L, Pt
L7260 & 512, 5%FBS-RPMITLPS % % i % (THP-1 :
5,10,20,30,60 1 g/ml,J774.1 X RAW264 0.4,2,10,50 ;2 g/ml)

ovomucin
(D  separate thick egg white from thin egg white

@ homogenize

(3 dilute with a three-fold volume of distilled water
@ adjust to pH6.0 with 0.1N HCI

(® left over night at 4°C

centrifuge at 12,000G, 4C for 20 min

(@ wash gel-like precipitates with 2%KCl solution
use the gel-like precipitates as ovomucin

yolk membrane
(D separate yolk membrane from egg yolk

(@ wash with distilled water

chalazae
@ separate chalazae from egg white

(@ wash with distilled water

2. protease digestions of ovomucin,yolk membrane,and chalazae

buffer containing 0.05% sodium azide

heat at 80°C for 20 min. to inactivate the enzyme
dialyze against distilled water over night at 4°C

@ ® 6

freeze-dry

digeste with Pronase E(0.88 Unit/ml substrates) at 37C for 48h ,pH8.0,in 0.05M Tris-HCl

digeste with Papain(2.38 Unit/ml substrates) at 30°C for 48h ,pH7.0,in 0.05M Tris-HCl buffer
containing 0.01M cystein,0.002M EDTA ,and 0.05% sodium azide

Fig.1 Preparation and protease digestions of ovomucin,yolk membrane,and chalazae.
Hen eggs of Rhode Island Red were collected within 24h after laying. The protease digests of ovomucin,yolk membrane,and

chalazae of them were used for cell proliferation assay and nitric oxide genaration assay.
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incubation time (days)

70 —o— control
d. RAW264 m 0.4pg/ml

60 A 2ug/ml
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Fig.2 Effects of some concentration of LPS on the proliferation of THP-1 (a,b),J774.1 (c) ,and RAW264 (d) cells.
The cells were incubated with some concentration of LPS,or without LPS in the RPMI1640 medium containing 5% heat-
inactivated FBS. Living cells were measured at indicated time,and data represent means of triplicate or duplicate wells.
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Fig.3 Effects of LPS on the morphology of J774.1 cells.
The cells were incubated with 4 2 g/ml of LPS (a),or without LPS (b) in the RPMI1640 medium containing 5% heat-inactivated
FBS. The morphology was obsereved under a phase-difference microscope and photographed (X200) after 3 days incubation.

-0 1X106 cells/ml (without LPS)
a. J774.1 —m— X106 cells/ml (with LPS)
——2X10s cells/ml (without LPS)
—&—2X105 cells/ml (with LPS)

—_ N
w O

S W

nitrite concentration
(M/ml)
=

48

b. RAW264

nitrite concentration
(pM/ml)

0 8 16 24 32 40 48
incubation time (hr)

Fig.4 Effects of LPS on the generation of nitric oxide from J774.1 (a) and RAW264
(b) cells incubated for various lengths of time.

The cells,wich density were 1X10°%ells/ml(C],l)and 2X 10°cells/ml(A,A) were
incubated with 1 g/mi(ll,&) of LPS,or without(C],2) LPS in the RPMI1640
medium containing 5% heat-inactivated FBS for 0,8,16,24,32,40hr. NO, in the
supernatants were measured at indicated time by using Griess reaction and data
represent means of triplicate wells.
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Fig.5 Effects of some concentration of LPS on the generation of nitric oxide
by RAW264 cells.

The cells,wich density were 1X 10°cells/m1(ll) , 2X 10°cells/ml(A) ,and 4 X
10'cells/ml(A) were incubated with 0.01,0.1,1,10 « g/ml of LPS and without
LPS in the RPMI1640 medium containing 5% heat-inactivated FBS for 24hr.
NO;, in the supernatants were measured at indicated periods by using Griess
reaction and data represent means of triplicate wells.

20 r
ez

18 - Oovomucin
16 F Ochalazae :
14 Eyolk membrane i jl;

i Omedium only :
12+ mLPS(1 g/ml)
10 -

nitrite concentration (zM/ml)

0.01 0.1 1 10 100 control

concentrarion of regent(zg/ml)

Fig.6 Effects of some concentration of ingredients derived from chicken eggs
on the generation of nitric oxide by RAW264 cells.

The cells (1 X 10°cells/ml) were incubated with 0.01,0.1,1,10,and 100 o g/ml of
ingredients derived from chicken eggs,1 ;. g/ml of LPS for positive control,and
without reagent for negative control in the RPMI1640 medium containing 5%
heat-inactivated FBS for 24hr. NO, in the supernatants were measured by
using Griess reaction and data represent of triplicate wells.
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Assay using Macrophages for Immune Response Stimulating Activity of
Ingredients derived from Chicken Eggs

Hironao HOUKIYAMA and Yu NODA

Hokkaido Animal Research Center
(Received 8 May 2002, Accepted 4 June 2002)

Corresponding . Hironao Houkiyama (e-mail . hhoki@agri.pref.hokkaido.jp)

Simple assays for immune response stimulating activity were considered by analyzing proliferation and
cytotoxicity of cultured macrophages that were activated by lipopolysaccharide (LPS). The assay was applied to
estimate activity of ingredients derived from chicken eggs. J774.1, RAW264, and THP-1 were used for the
assays. Cell proliferation was evaluated according to increases in the number of cells and morphology.
Cytotoxicity was evaluated by generation of nitric oxide.

Results showed that J774.1 and RAW264 stopped cell growth and induced morphological differentiation to
activated-macrophages. For the cell proliferation assay, it was necessary to culture J774.1 or RAW264 for 3 d
and to use 0.4 1 g/ml of LPS or more as a positive control. For the cytotoxicity assay, it was required to culture
RAW264 (1X106 cells/ml) for 24 h and to use 1 . g /ml of LPS as a positive control. Then, the cytotoxicity assay
for immune response stimulating activity was applied to estimate activity of ingredients derived from chicken
eggs. It was identified that protease-digested ovomucin, yolk membrane, and chalazae increase generation of
nitric oxide.

This assay can be used for primary screening of immune response stimulating activity.

Key word . macrophage, immune response stimulating activity, chicken egg, cell proliferation, nitric oxide
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Tablel. Age and body weight of the deer and sheep used in the digestion.

Age Autumn Winter Spring Summer
Body Weight MBS*  Body Weight MBS*  Body Weight MBS*  Body Weight ~MBS™
ke kg0.75 kg kg075 kg kg075 kg kg075
Deer A 13 74.2 253 69.4 24.0 60.2 21.6 74.8 254
B 5 62.6 223 59.0 21.3 54.6 20.1 68.6 23.8
C 3 56.6 20.6 54.2 20.0 514 19.2 64.8 22.8
Average 7.0 64.5 22.7 60.9 21.8 554 20.3 69.4 24.0
SEM 53 8.9 24 7.8 2.1 4.5 1.2 5.0 1.3
Sheep A 3 70.6 244 73.4 25.1 81.6 27.1 84.2 27.8
B 3 62.8 223 65.6 23.1 74.6 254 74.2 25.3
C 3 62.0 22.1 67.0 234 76.4 25.8 78.2 26.3
D 3 67.2 23.5 69.6 24.1 78.2 26.3 75.6 25.6
Average 3.0 65.7 23.1 68.9 23.9 71.7 26.2 78.1 26.3
SEM 0.0 4.0 1.1 34 0.9 3.0 0.8 4.4 1.1
MBS : Metabolic body size
Table 2. Chemical composition of feedstuffs.
Moisture  Crude protein  Crude fat Crude fiber NFE Crude ash
% % of DM
Hay
Autumn 12.8 6.3 1.8 36.5 48.8 6.7
Winter 12.9 6.7 1.9 37.3 47.2 6.9
Spring 13.9 53 1.5 33.6 53.7 59
Summer 134 6.7 2.7 34.8 53.1 2.7
Formula feed
Autumn 13.5 15.3 4.1 5.0 70.6 5.1
Winter 134 15.7 5.1 53 68.7 52
Spring 11.8 154 4.6 53 70.0 4.7
Summer 11.5 14.4 4.6 4.6 71.8 4.6
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Table 3. Dry matter intake per MBS of hay and formla feed of deer and sheep. (g/kg"™)
Autumn Winter Spring Summer
Hay mean SEM mean SEM mean SEM mean SEM
Deer 5528 £ 04 29.8¢* £ 6.0 36.3bc* £+ 4.0 433b*% + 40
Sheep 50.8 b* £ 1.7 553a*% £+ 35 53.1 ab* £+ 39 55.9 ab* £+ 56
Formula f eed
Deer 6442 £ 09 35.8¢*% £ 7.8 50.1b* £ 438 52.5b*% £ 51
Sheep 639¢ £ 16 70.2b% £ 473 77.1 2% £ 37 74.2 % £ 7.6
MBS : Metabolic body size
abc : Means on the same line with unlike superscripts are different (p <0.05)
% . Significant difference between deer and sheep in each treatment (p <0.05)
Table 4. Digestibility and nutritive values of hay of deer and sheep. (%)
Autumn Winter Spring Summer
Deer mean SEM mean SEM mean SEM mean SEM
Digestibility
Dry matter 52.6ac* £ 53 525¢ + 1.3 542b*% +£ 02 5692 £ 1.2
Crude protein 543ab £+ 74  599a* + 04 S51.1b*% £ 25 430c¢* £ 19
Crude fat 424¢ +£27 4914 £09 3134 +22 6853 £ 24
Crude fiber 55.7ab* £ 38  524b* + 17 512b*% +£ 15 598a £ 1.7
Nutritive value
TDN 55.8ab* + 41  50.7b* + 13 53.1b*% +£03 6012 £ 1.6
DCP 3.4 £ 05 4.0a*% £ 0.0 27b*% £ 0.1 29b* £ (.1
Sheep
Digestibility
Dry matter 60.82* £ 28 539c¢ + 09 57.1b*% =22 574 £+ 26
Crude protein 5662 £ 3.0 539a*+ 29 424c¢* + 56 502b* + 32
Crude fat 40.1¢ +£39 475b +26 383c £80 7062 =*63
Crude fiber 69.1 3% £ 45 570b* £ 1.6 554b*% =23 590b £ 35
Nutritive value
TDN 64.92% £ 31 525¢*% + 08 557b*% =19 608a £ 26
DCP 362 £ 02 3.6a% + 0.2 22b% £+ 03 3.4a% + 0.2
abc . Means on the same line with unlike superscripts are different (p <0.05)
% . Significant difference between deer and sheep in each treatment (p <0.05)
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Table 5. Digestibility and nutritive values of formula feed of deer and sheep. (%)
Autumn Winter Spring Summer
Deer mean SEM mean SEM mean SEM mean SEM
Digestibility
Dry matter 6343 £ 50 63.4b =+ 1.8 65.9ab + 30 68.82 £ 1.0
Crude protein 66.62 £ 42 674a £ 15 539¢ £ 24 599b £ 0.9
Crude fat 657 £ 1.7 51.4a*% 4 39 60.3¢ £ 15 84.12 £ 20
Crude fiber 5273 £ 6.9 49.0b* £ 20 56.7ab + 6.1 59.2a £ 19
Nutritive value
TDN 67.23b £ 44 64.8b £+ 19 668D + 29 7142 £ 16
DCP 725 £ 0.5 8.5a% £ 0.2 59¢% + 02 6.7b% £ 0.1
Sheep
Digestibility
Dry matter 663 =+ 26 647% £ 1.0 658b + 13 684a £ 21
Crude protein 66.62 £ 27 6593 + 21 542¢ £ 1.7 627b £ 238
Crude fat 64.6b £ 53 66.6 b* £ 0.9 596b + 26 84.0a £ 24
Crude fiber 59.4 + 44 56.1 * =19 57.5 + 238 57.5 + 4.0
Nutritive value
TDN 69.8a £ 25 648b £ 1.0 66.1b + 13 69.5a £ 20
DCP 728 £02 6.9 b* + 0.2 54d% + 02 6.4 ¢* £ 0.2

abc . Means on the same line with unlike superscripts are different ( o} <0.05)
%  Significant difference between deer and sheep in each treatment ( p <0.05)
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Seasonal variation of food intake and

digestibility of Yeso sika deer (Cervus nippon yesoensis)

Kyoko KUNISIGE and Tetsuro TOKARI

Hokkaido Animal Research Center
(Received 25 March 2002, Accepted 23 August 2003)

Corresponding: Kyoko Kunisige(e-Mail:kunisige@agri.pref.Hokkaido.jp)

Seasonal variations in food intake and digestibility in Yeso sika deer were examined. In this experiment, Yeso
sika deer were provided with either timothy hay (hay feeding) or a combination of formula feed and timothy hay
(combination feeding). Food intake increased in the fall compared with summer. The seasonal variation in winter
was represented by a significant decrease (P<0.05) in comparison with fall. There was a 54% decrease in hay
feeding and 56% decrease in combination feeding. Dry matter digestibility in winter with hay feeding was
significantly lower (P<0.05) than that in summer. With regard to digestibility of components, digestibility of
crude protein in winter was significantly higher (P<0.05) than in spring and summer, and that of crude fat and
crude fiber in summer was significantly higher (P<0.05) than that in winter and spring. In winter, dry matter
digestibility of combination feeding was also significantly lower (P<0.05) than in summer (63.411.8% vs 68.8 +
1.0). As for digestibility of components, that of crude protein was higher in fall and winter than in summer and
spring (P<0.05). However, digestibility of crude fat and crude fiber was higher in summer than in winter
(P<0.05). These results suggest that the digestive function of Yeso sika deer is affected by the seasons.

Although with hay feeding, dry matter digestibility, crude fiber digestibility and total digestible nutrient content
were a little low, there was not a large difference in those values for combination feeding of Yeso sika deer in
comparison with sheep. From these results, the digestive ability of Yeso sika deer is suggested to be almost

equivalent to that of sheep.

Key words : Yeso sika deer, Food intake, Digestibility, Seasonal variation.
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Tablel. Age and body weight of the deer and sheep used in the digestion.

Age Winter Summer
Body Weight MBS* Body Weight MBS*
kg kg0.75 kg kg0.75

Deer A 13 69.4 24.0 74.8 254
B 5 59.0 213 68.6 23.8

C 3 54.2 20.0 64.8 22.8
Average 7.0 60.9 21.8 69.4 24.0
SEM 5.3 7.8 2.1 5.0 1.3
Sheep A 3 73.4 25.1 84.2 27.8
B 3 65.6 23.1 74.2 25.3

C 3 67.0 234 78.2 26.3

D 3 69.6 24.1 75.6 25.6
Average 3.0 68.9 239 78.1 26.3
SEM 0.0 34 0.9 44 1.1

*MBS:Metabolic body size

MK L BESE T (e-mail © kunisige@agri.pref.hokkaido.jp)
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Table 2. Chemical composition of Timothy hay used for the examination.

Moisture Crude protein Crude fat Crude fiber NFE Crude ash
%o % of DM
Winter 12.9 6.7 1.9 37.3 47.2 6.9
Summer 134 6.7 2.7 34.8 53.1 2.7

Table 3. Dry matter intake, digestibility and dibestive tract retention time of Timothy hay by deer and sheep.

Winter Summer Significant(Winter:Summer)
Deer mean SEM mean SEM
Dry matter intake per MBS g/kg07s 29.8 2 + 6.0 4332 + 40 *
Dry matter digestibility % 525 +1.3 569 £ 1.2 *
5% cumulative excreted time hr 52a +£20 10.8 £ 2.1 *
80% cumulative excreted time hr 5432 £ 1.5 69.8 2 + 1.6 *
Reticulo-ruminal retention time hr 49.1a + 34 59.02 £ 2.1 *
Sheep
Dry matter intake per MBS g/kg07 553b £ 35 559b + 56 NS
Dry matter digestibility % 539 +09 574 £ 26 *
5% cumulative excreted time hr 16.1 > £+ 6.5 13.1 £ 1.1 NS
80% cumulative excreted time hr 91.7b% £ 0.3 93.5b £+ 32 NS
Reticulo-ruminal retention time hr 75.6 b + 6.8 80.4b £ 23 NS

MBS : Metabolic body size

* . Significant difference between winter and summer ( p <0.05)

ab . Significant difference between deer and sheep (p <0.05)
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Fig 1. Daily and cumulative fraction(%) of total markers excreted
of food particles for deer in summer and winter
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of food particles for deer and sheep in winter.
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Fig 3. Daily and cumulative fraction(%) of total markers excreted
of food particles for deer and sheep in summer.
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Seasonal variation in food intake, dry matter digestibility and digestive tract
retention time of Timothy hay feeding in Yeso sika deer

(Cervus nippon yesoensis) and sheep.

Kyoko KUNISIGE and Tetsuro TOKARI

Hokkaido Animal Research Center
(Received 25 Marsh 2002, Accepted 23 August 2003)

Corresponding . Kyoko Kunisige(e-Mail:kunisige@agri.pref.Hokkaido.jp)

In Yeso sika deer and sheep that were fed timothy hay stained with crystal violet, food intake, dry matter
digestibility and retention time through the entire digestive tract were measured in winter (January) and summer
(July). Food intake per metabolic body size was 29.8 £6.0g/kg0.75 in the Yeso sika deer and 55.3 +3.5g/ kg0.75
in the sheep in winter, while values in summer were 43.31+4.0g/kg0.75 in the Yeso sika deer and 55.9+
5.6g/kg0.75 in the sheep. Values in the Yeso sika deer were lower with significance (P<0.05) than those of the
sheep.Dry matter digestibility was 52.5+1.3% in Yeso sika deer and 53.910.9% in sheep in winter and was 56.9
+1.2% in Yeso sika deer and 57.412.6% in sheep in the summer. Dry matter digestibility was lower in the Yeso
sika deer than in sheep, with those values in the Yeso sika deer being significantly lower in winter than in summer
(P<0.05). Digestive tract retention time was 49.1+3.4 hours and 75.6£6.8 hours in Yeso sika deer and sheep,
respectively, in winter and was 59.0%2.1 hours and 80.412.3 hours in Yeso sika deer and in sheep, respectively,
in summer. These retention times were significantly shorter in Yeso sika deer than in sheep (P<0.05), and in Yeso
sika deer values were significantly shorter in winter than in summer (P<0.05).

These results indicate that it is important in the deer industry to adapt rearing management to the digestive
function of Yeso sika deer because of differences between Yeso sika deer and sheep with regard to food intake,

dry matter digestibility and digestive tract retention time.

Key words : Yeso sika deer, Food intake, Digestive tract retention time, Dry matter digestibility, Seasonal

variation.

Bull. Hokkaido Anim. Res. Ctr.,25:31-36, 2003 36



AL S8 BB O VORI S 1 & 2 BRTEE O Pl

FEAFIAE - EIHEE - AR
At 3 % AR
F—T— N ETNHE, B, G BAEE. T

(2002.12.12.  fF 2003.1.29 “ZHL)

Prediction of carcass traits based on breeding value and environmental effects

obtained from genetic evaluation for Japanese Black cattle in Hokkaido
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Hokkaido Animal Research Center
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b KE L, DWTSFT, RADJHT, RIZCW & RT2H
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Tablel Observations of carcass traits of Japanese Black cattle in Hokkaido to be predicted.
sex female castrated
num.of  anim. 238 640
traits mean sd cv mean sd cv
CwW 384 £ 44 11.5 440 =+ 49 11.2
RA 523 = 79 15.1 546 = 79 14.5
RT 7.1 £ 0.8 11.2 75 £ 08 11.2
SFT 27 £ 08 29.1 23 = 07 30.2
YE 737 £ 1.5 2.0 739 = 1.3 1.8
BMS 1.27 £ 0.68 53.5 140 £ 0.83 59.0
CW : carcass weight(kg), RA : rib eye area(cm’), RT : rib thickness(cm)

SFT . subcutaneous fat thickness(cm), YE . yield estimate,

cv . coefficient of variance(%)

BMS ! beef marbling score

Table2 Expected value of carcass traits of Japanese Black cattle in Hokkaido to be predicted.

sex female castrated
num.of anim. 238 640

traits mean sd cv d mean sd cv d

CwW 393 £ 21 54 10 443 £ 21 4.7 3
RA 49.1 = 3.5 72 32 51.0 = 32 6.2 -3.6
RT 71 £ 03 49  -0.1 73 £ 04 5.3 -0.2
SFT 23 £ 02 9.6 -04 24 £ 03 10.5 0.1
YE 733 £ 0.5 0.7 -0.5 734 £ 0.5 0.7 -0.5
BMS 1.17 £ 044 375 -0.11 1.31 = 045 343 -0.09

CW ! carcass weight(kg),
SFT . subcutaneous fat thickness(cm),
cv . coefficient of variance(%),

RA ! rib eye area(cm?2),
YE ! yield estimate,
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RT : rib thickness(cm)
BMS ! beef marbling score
d : difference of mean of expected value and observation
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Fig.1 Comparison between expected and evaluated breeding value of carcass traits of Japanese Black cattle in
Hokkaido.

Expected breeding value were obtained from parent's breeding value which were evaluated at 13rd(Jan.2001)
genetic evaluation for Japanese Black cattle in Hokkaido(GEJBH) and breeding value were evaluated at
14th(Jul.2001) GEJBH.
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Fig.2 Comparison between expected value and observations of carcass traits of Japanese Black cattle in

Hokkaido.

Expected value were obtained from parent's breeding value and environmental effects which were evaluated at
13rd(Jan.2001) genetic evaluation for Japanese Black cattle in Hokkaido(GEJBH) and observations were
collected at 14th(Jul.2001) GEJBH. rsd:sd of residual.
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Fig.3 Residual distribution of expected value of beef marbling score.
Expected value were obtained from each parent's breeding value and environmental effects which were

evaluated at 13rd(Jan.2001)
observations were collected at 14th(Jul.2001) GEJBH.
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Fig.4 Differential distribution of observation and expected value of beef marbling score number.
Expected value were obtained from each parent's breeding value and environmental effects which were

evaluated at 13rd(Jan.2001)
observations were collected at 14th(Jul.2001) GEJBH.
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Table 1. Lactic acid contemt and dry matter loss of silage

—&— SCS:sweetcorn stover

—&— SCBP:sweetcorn byproduct
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Fig.1 Change of pH during silage fermentation
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Table 2. Chemical composition of silage (%DM)
Organic matter Total nitrogen NDF ADF ADL
SCS 90.5 2.29 60.4 37.3 23
SCBP 95.0 1.71 66.6 37.3 2.5
CComemme 30 2m -~ = =

NDF : Neutral detergent fiber
ADL ! Acid detergent lignin

ADF  Acid detergent fiber
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Table 3.  Apparent digestibility of silage including concentrate (%)
Dry matter Organic matter Total nitrogen NDF ADF
SCS 71.3 73.7 74.3 69.8 75.9
SCBP 72.3 74.3 61.5 73.3 79.9
Table 4. Apparent digestibility of silage (%)
Dry matter Total nitrogen
SCS 66.8 72.5
SCBP 66.5 43.0
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Effects of supplemental protein sources during the grazing period on performance, Ruminal characteristics and blood

constituents in early-weaned growing Wagyu steer calves

Masahito SUGIMOTO, Cizuru YAYOTA, Syuji KUZUOKA and Yukinobu SATO

Animal Science Journal 74:303-311 (2003)

We investigated the effects of grazing and supplemental protein sources during the grazing period on growth performance, ruminal

characteristics and blood constituents in 15 growing Wagyu steer calves weaned at 3 mo of age. Each animal was allotted one of three

treatments: 1) GSBM, soybean meal (SBM) supplemented as a protein source during a grazing period; 2) GCGM, corn gluten meal
(CGM) supplemented as a protein source during a grazing period; or 3) NG, no grazing, in which steers were fed hay and GSBM

concentrate only. The estimated rumen undegradable protein (RUP) concentration of CGM was higher than that of SBM.

High RUP supplementation during the grazing period did not influence feed intake or growth performance. Compared with the NG

treatment, the average daily gain in GSBM and GCGM calves was significantly depressed (p<0.05). Body weight / withers height

ratio in the NG calves tended to be greater than in the GSBM and GCGM calves. Final paunch girth / heart girth ratio in the GSBM

and GCGM calves was significantly greater (p<0.05) than in the NG calves. Supplementation with CGM did not influence ruminal

ammonia nitrogen and blood constituents.

These results indicate that CGM supplementation during the grazing period did not enhance the growth of Wagyu calves because the

CGM diet probably did not elevate the metabolizable protein supply to the grazing calves above that of the SBM diet in our

conditions.
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Isolation of embryonic stem-like cells from equine blastocysts and their differentiation in vitro

Shigeo Saito, Hideyo Ugai, Ken Sawai, Yusuke Yamamoto, Akira Minamihashi, Kahori Kurosaka, Yoshiro Kobayashi, Takehide
Murata, Yuichi Obata, Kazunari Yokoyama

FEBS Letters 531 389-396 (2002)

Embryonic stem (ES) cells are pluripotent cells with the potential capacity to generate any type of cell. We describe here the isolation
of pluripotent ES-like cells from equine blastocysts that have been frozen and thawed. Our two lines of ES-like cells (E-1 and E-2)
appear to maintain a normal diploid karyotype indefinitely in culture in vitro and to express markers that are characteristic of ES cells
from mice, namely, alkaline phosphatase, stage-specific embryonic antigen-1, STAT-3 and Oct 4. After culture of equine ES-like
cells in vitro for more than 17 passages, some ES-like cells differentiated to neural precursor cells in the presence of basic fibroblast
growth factor (bFGF), epidermal growth factor and platelet-derived growth factor. We also developed a protocol that resulted in the
differentiation of ES-like cells in vitro to hematopoietic and endothelial cell lineages in response to bFGF, stem cell factor and
oncostatin M. Our observations set the stage for future developments that may allow the use of equine ES-like cells for the treatment

of neurological and hematopoietic disorders.

Generation of cloned calves and transgenic chimeric embryos from bovine embryonic stem-like cells.
Saito S, Sawai K, Ugai H, Moriyasu S, Minamihashi A, Yamamoto Y, Hirayama H, Kageyama S, Pan J, Murata T, Kobayashi Y,
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Obata Y, Yokoyama KK.

Biochemical and Biophysical Research Communications. 309 104-113 (2003)

Bovine embryonic stem-like cells (ES-like cells) appear to maintain a normal diploid karyotype indefinitely during culture in vitro
and to express marker proteins that are characteristic of ES cells from mice, namely, alkaline phosphatase (AP), stage-specific
embryonic antigen-1 (SSEA-1), STAT-3, and Oct 4. After proliferation of undifferentiated ES-like cells in vitro, some bovine ES-like
cells differentiated to neural precursor cells, which were cultured in the presence of basic fibroblast growth factor (bFGF), epidermal
growth factor (EGF), and platelet-derived growth factor (PDGF). In addition, calves were successfully cloned using ES-like cells
and the frequency of term pregnancies for blastocysts derived from ES-like cells was higher than those of early pregnancies and
maintained pregnancies after nuclear transplantation (NT) with bovine somatic cells. Successful cloning from bovine ES-like cells

should allow the introduction into cattle of specific genetic characteristics of biomedical and/or agricultural importance.
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We evaluated the usefulness of loop-mediated isothermal amplification (LAMP) to detect specific gene sequences of Mycobacterium
avium subsp. paratuberculosis (MAP). A total of 102 primer sets for LAMP was designed to amplify the 1S900, HspX, and F57
gene sequences of MAP. Using each of two primer sets (P-1, P-2) derived from the IS900 fragment, it was possible to detect MAP
in a similar manner as with nested PCR. The sensitivity of LAMP using P-1 was 0.5 pg/tube, which was more sensitive than nested
PCR. When using P-2, 5 pg/tube could be detected, which was the same sensitivity as with nested PCR. LAMP using P-1 was
specific. Although only 2 Mycobacterium. scrofulaceum strains out of 43 non-MAP mycobacterial strains, were amplified the
amplification reaction was less efficient than with MAP strains, and products could be distinguished from MAP products by
restriction digestion. LAMP using P-2 resulted in very specific amplification only from MAP, the same result obtained with nested
PCR. Our LAMP method was highly specific, and the white turbidity of magnesium pyrophosphate, a by-product of the LAMP
reaction, allowed simple visual detection. Our method is rapid, taking only two hours compared with 4 hours for nested PCR. In
addition, the LAMP method is performed under isothermal conditions with no special apparatus needed, which makes it more
economical and practical than nested PCR or real-time PCR. These results indicate that LAMP can provide a rapid yet simple test for
the detection of MAP.
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