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Abstract : The present study was undertaken to establish reference values for the composition blood
lymphocyte populations and compare forty three Hanwoo neonatal calves (KC) with twenty one Holstein
calves (HC) by blood cell count and immunophynotying. The percentages of CD2+, CD4+, CD8+, CD26+,
ACT2+, MHC class, MHC class II and WCI1+ T cells, B cells were determined by flow cytometry. The
number of lymphocyte and monocyte in HC were higher than those of KC. However, the number of
neutrophils was higher in HC than KC. The proportions of CD2+, CD4+, CD8+, MHC class, and WC1+
lymphocytes remained relatively stable during the study period, while there was a moderate increase in
the relative percentage of CD26+, ACT2+, MHC class 1l and B cell from birth to approximately 3 weeks
of age. Marked differences in the relative proportions of the lymphocyte subpopulations were noted between
the individual calves. The present study shows that the T-cell subpopulations are present in peripheral blood
of KC at levels comparable with HC, while the MHC class Il and B cell population of KC increases
significantly with age. The absolute number of WBC in KC was due to the decrease of absolute number
of neutrophil rather than the increase of lymphocyte. The results indicated that KC have significantly higher
number of neutrophils, and proportion of MHC class Il and B cell than HC.

Keywords : flow cytometry, Hanwoo and Holstein calf, immunophynotype, lymphocyte subpopulation

M B

AFoA = At v 27 gt BARFE
A E2& Ad A 23 el (gammaglobulinaemic)
2 "our] wiel] o HAA Aol gk 244
o] Fo} AAFolx| o] AU E 3 HAREo] Ao
Hlg)] o9~ zow, 53] simt) ko Aagsst
HAREo] o =T [1, 2, 23] Wb AlAgolx]7F A
el Agsl7] flsire ARG 712 B o

*Corresponding author: Tai-Young Hur

3 Ei‘*ﬂl = o]t FHge Bk 27 ﬂ—ﬂ
W) 245 g 435k Aol sasit 2
{\jﬂ‘?ﬂ_o_ﬂ]/\]’\"—t]«] A EE DA E, 4%*1&9}
AAGMNENK)Z o] FoA] o, 5 HAAE
Q128 sl Flo] o] MEF el SAolt} [24].
3% A= Alaagel vle so3 T gl
A A} [14]. AR 7} %‘C 9%‘ FA T3
HES 3= NK AIE BExE Aol oA

National Institute of Animal Science, Rural Development Administration, Cheonan 330-801, Korea
[Tel: +82-41-580-3406, Fax: +82-41-580-3429, E-mail: tyohur@korea.kr]

179



180 AEE - slE - AR - )

9

73 gEo] 743, THE ot Folx|Eh Al
AgolA M B Aoz AT [16, 25].

Z&2o] Auts 34 T, B, N 3252 7245 1Y
3= CD2, CD5, CD62| XHEC|FY S F5O 2 7}
A3 lew CD4Y CD8S A-d oz 7EX| 4 Qith B
Yyl FHo HYF2EAY BYIT 559 ¥4
A (CD19, CD20, CD21 5)0.& FEeth NIt
d T cell receptor(TCR1; WC1)9} CD3, CD5 AU
7R3 ek [24].

AAGolx] o) WA L] T 5L Hojx]x]
T oE VA 22 FR Y 2289 5T
(PMNL)ell ofafl RAds]m, gt e @ 2o 7
AJeol wEl AS WA X Helyt IEEta 3
ATk [17, 19]. T8 o] AFAEC] A$-9} ofdo}
A ] wxYY gazolo] H|E&S AL Bagh A
Folx]9] WC1 M e v]&o] EUL 15T} [10, 24,
26]. LA el M= g A B Wd o}
T X 419 - H SFoiA e I gl Aslet
gl g 2AL 3, 5, 6= o Fo1A shout g 2l
Aol o] wxd QJuly oty EAJWYE olg}
R4 AAFolA 9] g oy B3 vHlwdt A5
= gl B 5 gl

b B A7e 3 AAEoxe] WY EE
THE ste] Byt Ao 3FHK 9 L 3
2AFolA] o] =9 AAA| E o} FFA| o] thate] Bl
A4S 3T

_I

oL

ERT

= e
E Aol gAE AAEoA = FHE sk g
AN&AAZT} FEIA] 2006 3LEHE 5971A] AakE

&
o Jo
o
2
N,
=
I
L
e
B>
o
2
N,
8
a0
it
&
£
iy
Kl
el

SO Hold A5 /5 SE3] wolsilal 2

o i
o
— 0}
%0,
e
)
——>‘4“‘4
e
N
i
o o
o
o~
X
e
l;)j
>
kS
>
N
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2AEORR] 25 AFH(), 1, 5, 7, 14, 21€3
AN AF AT SFHA AR A F 2
U AR 7541 7] (Hema-Vet 850; ODC Tec, USA)E
W& (WBC), TFT-(NE), @ZT(LY), TDT(BA), &
AHHEO)N thate] ARSI

Y= T OFNEH EHHHAL

EDTAZ} 90E AE 100 uLg SmL FHol| Y1 o7
7 A 4 W& FARAR] gk MoAb(Table 1) 50 pL
AT % Spgml)e T2 F 158 9 A2olA b
S A Z . W-gA1Zl FEo] PBS(FACSFlow; Becton
Dickinson Biosciences, USA) 2 mL& fFHol| ¥ F+
AlZ skt dAEe] 7ol Bal WA e el SiEEet
AT S d -2 HFTE 22 anti-mouse isotype-
specific antibodies labelled with FITC, PE(Southern Biotech,
USA), or APC(Pharmingen, USA)S 217 HFF % 5,
1.25 and 0.5 pg/mLE H7FsE & 158 &% A4 vt
S Al ZTh.  FACSLyse(Becton Dickinson Biosciences,
USA)E F7h8te] A7+ &8lgh & e+ At
SAth A1Z-2 488 nm argon laser®} 635 nm red diode laser
7} %2+¥l FACScanto flow cytometer(Becton Dickinson
Biosciences, USA)Z 7} A3 2] forward, side scatter light
signals®} logarithmic amplification of the fluorescence
signalsS ZAFSIA T Flow cytometer= Calibrite beads
(Beckton Dickinson Biosciences, USA)Z ©l|5= calibration

Table 1. Monoclonal antibodies specific to bovine leukocyte differentiation molecules used to define the composion of

leukocyte subpopulations from peripheral blood

Molecules* MoAbs' Isotype of MoAbs Cell type,r
MHC class I HS8A 1gGl All nucleated cell
MHC class 11 H42A 1gGl Antigen presenting cell
BoCD2 BAQ95A 1gG1 T cell
BoCD4 CACT138A 1gG1 T helper, inducer cell
BoCD8 BAQSOC 1gG1 T cytotoxic, suppressor cell
CD26 CACTI114A 1gGl1 N cell and activated BoCD4
ACT2 CACT26A 1gGl N cell and activated BoCD8
WC1 BAQ4A9 IgGl1 Non T/B cell
B cell PIG45A 1gG2b B cell

*Molecules = bovine leukocyte differentiation molecules. "MoAbs = monoclonal antibodies which specifically react with leu-
kocyte differentiation antigen. TCell type = cells expressing molecules.
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Table 2. Hematological results of Hanwoo calves and Holstein calves
Group Age Parameters*
(No. of head)  (days) WBC Neutrophils Lymphocytes Monocyte Eosinophil
0 9.61* +2.83 3.54"°+1.77 4457 +134 1.587 + (.75 0.04™ +0.02
1 8.30°+3.94 234+ 1.74 424" +182 1.67°% +0.87 0.04™ +0.04
Holstein 5 9.89" +2 46 239"+ 1.24 585+ 141 1.60"%* +0.55 0.05" +0.03
1) 7 1021 +2.41 2.63"™+1.19 5.67%+136 1.86™ +0.67 0.05"® +0.04
14 1043 +2.54 3.66°+1.77 536" +1.52 1.34 +0.79 0.07"%+0.04
21 1057 +2.11 3.68"+ 1.67 564" +127 1.187¢ 4 0.58 0.06™ + 0.05
0 10.51% +3.03 736 +2.64 261" +1.42 0.25"®+0.23 0.29%+0.29
9.89°+3.14 7.05%+2.75 228" +1.05 0.40" +0.45 0.16°+0.15
Hanwoo 5 7.98°° +2.74 530" +2.31 2.06™ +0.93 0.38"+0.25 023"+ 0.25
43) 7 825" +2.33 4.93™ +1.64 2.68+0.93 034" +0.17 0292+ 0.24
14 7.93"+2.68 427°+2.14 3.157+1.03 0327 +0.15 0.18°+0.17
21 8.37°+2.97 434°+2.01 3.50"+147 033 +0.16 0.19"°+0.15

*Parameters revealed a significance for the animal group (p < 0.01). WBC: white blood cell (x 10° cells/uL), neutrophil (x 10°
cells/uL), lymphocyte (x 10° cells/pL), monocyte (x 10° cell/uL), eosinophil (x 10° cells/pL). RBC: red blood cell, MCV: mean
cell volume, MCHC: mean cell hemoglobin concentration, PLT: platelet. ***9Significant difference between the ages of the same

group (p <0.05).
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Fig. 1. Comparison of distribution of lymphocyte subset in Hanwoo calves and Holstein calves. Parameters revealed a
significance for the animal group. “>““Significant difference between the ages of the same group (p <0.05).
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