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Somatic Cell Score, Stress and Immunological Traits in

Holstein Cattle
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ABSTRACT

Milk yield and its quality traits determine the dairy enterprise profitability and sustainability. Milk
quality traits including somatic cell counts (SCC) is an upcoming economic challenge for dairy farming
community in Korea. This study estimated the effect of parity, stage of lactation (early, mid and late
lactation) on SCC, stress (blood cortisol) and immunity (blood 1gG, lymphocyte and neutrophil) traits, their
heritabilities and genetic correlations between them. SCS and blood neutrophil count were significantly
affected by both parity and stage of lactation, however; 1gG was affected by only stage of lactation, and
blood cortisol and lymphocyte were not affected by both factors. The SCS has shown increasing trend
with the parity, however; the difference between first and second parity, second and third parity were not
significant. The SCS in early (<90 days) and late lactation (181<days) were higher than that of mid
lactation (91~180 days). Cortisol concentration in blood was lowest in fourth parity, however; the
differences among the first three parties were not significant. The IgG was higher in fourth parity compare
with first parity however; all other comparisons were noted non-significant. The 1gG concentration was
significantly higher in early lactation than those of mid and late lactation. The blood lymphocytes were
decreased with increasing parity however the differences beyond second parity were not significant. The
neutrophils were increased with the increasing lactation stage however; the difference between early and
mid lactation was not significant. Although heritability of SCS was still lower, but it was meaningful value
(0.09) and may be considered to improve milk quality. The genetic correlations between SCS and cortisol
(-0.96), and lymphocyte (-0.76) were highly negative. Heritability of cortisol was low, however genetic
correlations between cortisol and lymphocyte (0.79) was highly positive. 1gG with medium heritability was
correlated negatively with lymphocyte (-0.88) and neutrophil (-0.98). Lymphocyte was lowly heritable and
highly correlated with neutrophil concentration (0.87).

This study suggested that cortisol, 19G, lymphocyte and neutrophil being positively genetically correlation
with somatic cell score could be used as alternative traits to enhance milk quality in Holstein cattle.
Further studies are warranted to estimate genetic relationships between immunological and production traits
to increase the genetic merit of Holstein cows for milk yield, to improve animal health and economic
viability under intensive management system.

(Key words : Genetic parameters, SCS, Cortisol, Lymphocyte, Neutrophil)

Corresponding author : Byeong Seog Ahn, National Livestock Research Institute, R.D.A.
# 9 Oryong-ni Seongwhan-eup Cheonan-si Chungnam, 330-801. Korea
Tel : 041-580-3392 Fax : 041-580-3419 E-mail : abs3382@rda.go.kr



Ahn et al. ; Genetic Parameters of SCS, Stress and Immunological Traits in Holstein

al

gtk 722y 20054 6¥ EA,

gk Ao YA F tigte] AldTE Ve
2 g uf 153°] 83.0%, AMETE 7]+o
st w 15F0] 452%% JERSTHERE Y -

=<
55 993, AFHR] IEYES3E). ©
Az E o B2 =ge 712 fd& i
sta dgol® B ata AMESo] o 15
e iz B ovAa glo] dfEA
FeE AT mEo] AHH o fgHojop &
Ao ® Az AFHA $-fo F4E A
ab7] flske] ALRAHTIA, He], 2ae] 9
A 5 B2 7lEEe] e stk A
= SAAT g 8 Al hE, £
A

o] A2 Aio] sFel WP o

asEg-e} AsEe-gke] AA
ok fell gk AR Afo], #Ab F
g Sroll A 8 A A Y Tol
oK (Kulberg 5, 2002; ¢t 5, 2005) ©
3] A e Fto] B2 & ok vt

Aol A Aitd Ay Fdol 7

:Oé
i
of i,

O:

#1t}. Detilleux 5-(1995)
715l e ErE
o 7 5579 71s
ol oA, 53] BiE Aol wlste] i5E
Aol = =35 FH(circulating neutrophils) <}
a3l Hmononuclear cell)e] 471 Fojdow @
ehal sgivh W= §F Aikdl o
F2R8 glo] 715 o] Weleys e
T Aerom ARl st Al
1AE #EAY E= A3 s
54 Al oigk A& Awjs E3 1
3 So] o] &¥tH(Detilleux 5, 1994). ARST
7F AAL ER ARl we WEAd S5

N 18

mE
ot

o\l
o

%
e

Y,
b

o

STFHEAR NI A=
ol S8t ol WAl sdte] ofgdal gy}
Holx = Hal7] wlitol WA sl Auko)
1994). olg|sle] f-

Ly
—6_1
g Aol 2 A o] T8

#= immunoglobulin G, HX
! 3579 FAEAS B4 gogA 49
0 A 2 e F2 JlAde] Has

2
of

AFA
Fpoll <@ Hat 12
s 7 e A ARE ]

A2 LA AE AT AN TS
5(2005)7 o] FARste] ARl
F Aee oAl s oF Z5A A
AAsA o] AMERE SFll Ll
(Milk Urea Nitrogen, MUN)-> Somascope
MK2/Lactoscope FTIRO.Z A5} a1 A A ES
23R WEselth (SCS=logy(scex1000/
100000) +3). N Ao Aol A U3|&F
A1 A st 3-8-a1AlRl EDTA2K7E £
Ae it A FSaATE HIEA F2
Aol do] AR spHgteon 93
< GaEe] gelo] 22 v ARoA 9
e (2000x g, 158)3to] Ths 34 F 9
SR aglon FAsHA]= Automatic Blood
Cell Counter (System 9018, Serono, Switzerland)
= AL, ddgeiA = nagel dds
©]-& Blood Chemistry Analyzer (Express-plus 550,
Ciba corning, USA)2 #4313t}

EARAE flste] AAtEHREA 44 o]
&S AkAE o] FhEsilom APE A
FEE L 2, 3 4 AAPEE 72 08, 68, 37,
365 ollom HlF7|= el 3] W7
=, 27190 °l3h), 571(91~180%), $-71(180
o HE FEstEd FUE T X

Jy o 2
Ml do 32 X riz

i SR

A

A

o

i N T
—{O F—.~

B> o

rr

TS

— 10 —



Ahn et al. ; Genetic Parameters of SCS, Stress and Immunological Traits in Holstein

)
N
N

o

n

o

o

=

o

o

-

o

32

&

N
>~

>,

)

ofl

X

E
gt A8 fR88s =437 93k
o] VCE-5 (Kovac ¥} Groeneveld, 2003)5 ©]-&
o 1 B3y Vi = g+ A +Pj+ D+
e & 2h A7A vk FFXA], p= EHA,
A = (0, A2)e ks 7HAE TRAle] e
adolm A AT JNAle] EAAT FE, P
B AR 243k =14)0v, D= M
7124 ZAEY (j=1,2,3)°13, ejpy> Y
Aol deojadz ZHssicy T3 ndd A
U2 SAS 9.1 o]8sto] T3tk

ol

ro
Py
Er
lo
o
Ho
ofy
Y
o
4

o

Al EEle
ea

2EY 29 we] 3

FAATE Ader WHoly
5(2005)°l oJatd FE]EC] e AfAuith
g2 s duk ZARAel A= 0.31ug
/dLo]l e, AFs2H7)(automatic milking system)

f
2
%
>
o
@D

2

<N

A= 0.63ug/dl o] HNE et &l
2 AT AT v =gk A AAATE Holg]
AEE 13T o $AT A= 2EHYA
| RESSh= AR Awe Ae slow F
A A= vf ole} Hyste] v W AUt 2
& Aow Algdc) E3F Smith(2002)°] u}
W o] W= 23~9.3x 10°uLolEkaL
o &

ZA¥= Table 29 A3 =,
AZzaet S5l diste] vt Abxb= FEF

AR

= Ao® yeikth e, AEH A9 3
o] A= AEEL JFS WA @A I
= Gl = o= Alde flste] 59

i

o)

o
bejoll A AR SL7] wiEolekal Azt
oAl A" AL DA 2
o= @A ALY wiiEel EA7}
EA AlddroA AEES TS £~

ol g
ORI

o7t 9 Ao Az Bagle] B
7} 2} g% HASHE FAs Mot

Table 1. Number of heads, overall means and standard errors for somatic cell score, stress

and immunological traits

- 2 -
Source scs? o ey e Newoen
Heads 228 179 184 229 231
Overall mean 3.78+1.92 0.41+0.30 30.23 +£6.63 4.77+247 421+152
CV. (%) 50.7 73.1 21.9 51.7 36.1

.

: somatic cell score, ?

; immunoglobulin G.

Table 2. Means squares of somatic cell score, cortisol, and immunological traits by parity

and stage of lactation

5 o Mean squares
ource scs?  Cortisol 1gG? Lymphocyte  Neutrophil
Parity 3 2036" 0.22" 91.8 11.50 9.32"
Stage of lactation 2 2337 0.05 176.5" 4.92 7.10°
0.09 41.77 6.02 213
Error 222 3.33 (173)n (178)” (223)n (225)n

1) 2).

; somatic cell score,

; immunoglobulin G, **; p<0.01, *; p<0.05, * ; p<0.1, JJ; degree of freedom.
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Table 3. Least square means and standard errors of somatic cell scores, stress and
immunological traits by parity and stage of lactation

Least square means and standard errors

Source scs? Cortisol 1gG ? Lymphocyte  Neutyophil
(ng/dL) (mg/mL) (10 /uL) (10°/uL)

Parity 1 331 +020 044°+003 2896° +0.84 506 +0.26 4.31°+0.15
2 360°+024 042°+004 3043°+088 472°+032 4.32°+0.19
3 399" £030 045°+005 3054°+1.11 4.03° +041 3.90°+0.24
4< 485° +030 027°+005 3266° +1.18 418" +042 3.32°+0.25
Stage of <90 451 £025 037°+0.04 32.66° +0.94 439 +036 3.71°+0.21
) 91~180 3.21° +025 0.38°+004 28.92° +0.88 4.31° £032 3.87°+0.19
lactation 181< 409" +018 043'+003 30.36° £0.77 478 2024 430°+0.14

Y- somatic cell score, ?; immunoglobulin G. Different superscripts in same column mean significantly different.

Table 4. Heritabilities and correlations between somatic cell score, stress and immunological traits

scs? Cortisol 1gG? Lymphocyte Neutrophil
0.09 +0.06 -0.96 +0.17 0.43 +0.46 -0.76 +0.33 -0.36+0.70
-0.11 0.13+0.11 -0.42 +0.59 0.79 £0.30 0.40 + 0.54
0.26 -0.17 0.27 £0.12 -0.88+0.16 -0.98+0.08
-0.08 0.19 -0.30 0.53+0.12 0.87 £0.21
0.09 0.21 -0.10 0.75 0.10 +0.07

: Somatic Cell Score, ?; immunoglobulin G. Diagonal; heritabilities, upper diagonal; genetic correlation, lower

diagonal; phenotypic correlation.
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