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Abstract :

The proportion of leukocyte subpopulation in the host is of a great im-

portance in understanding their functions and disease progress. Many methods have been de-

veloped to seperate leukocytes and to measure their activities.

Characterization of immune cell subpopulations in Korean native cattle was performed us-

ing a set of monoclonal antibodies specific which are specific to bovine leukocyte dif-

ferentiation antigen. Peripheral blood leukocytes from fifty Korean native and ten Holstein

cattle were collected and analyzed for the investigation of leukocyte subpopulation by us-

ing monoclonal antibodies and flow cytometry. The result indicated that Korean native cat-

tle have significantly higher proportion of leukocyte subpopulations expressing MHC class 11

molecules and BoCD4 than Holstein cattle.
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U olggt EAE F4& 143} 3 recognition), W&
(presenting)3te=d] 388 4L & AXEFAEEA
(cell surface molecules)ol o & S E8A 9 7)o} o]
2ojgozy AAeA AU, obe AT AH
2 WAL HHLA HRAG

a3 225 HEE @, 94 F HFFY Ay
AA BAAS, AQuge $FA4Y L e dH2F
o A¥E 3A T, B, N JX79 3Z72 T4
gl g0l FAHLH. 2F M FLTHAZT=T H
zZ3gA CD2, CD5, CD69] EHE|gAE TF2
2 7}x 1 Qon CD4Y CD8E AgAHoZ g o
2451 gtk B YETE EHo WS 2 EU(sIgM)
3} B YET S49 £AFY(CD1Y, CD20, CD21 )

AfgozA FEsa O £ FZ 21T
9 dgd glojA ZEIWE A7/ AFHL Ae
N @ &3 oA Non T/Non B A L(NAE)E T
gso) HEHY) AAE F 2x 3 BN CDY/
CD8 EHLAANE Ex Fmul)HEZ FFHUL
2 5 N AEE W T cell receptor(TCR1 WCl1)s+
CD3, CD5 ¥H@9& 2#3a gl&ol L en,
1% TCRI* WCl' ¥E7E af TCRE Ff3HHA
CD3, CD5 3< 71A 1 21 gk CD2¢ CD6 P&
2634 g Aoz wEHY. ¢H TCRI® WCI
gz 7= CD5ol 9] CD2¢} CD8 EH#UL Zn
Q AEZA FAHoY HFAE A FHopg
Qo F2 45T Fo] EAge] HIHHF.

ojglzre] dRAME 25 HIEFH 4F FEIM F
22 & g A (major  histocompatibility complex; MHC)
% Wy 7 7hE8(cluster differentiation; CDEH)ol
g Bo| HAZFAE o] g3t FY Ha% 4

o
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#9 U E $dued 1f FFA T4 ¥
3 2 Fdgieto) #F By gou TAEYA
2 o] 43 YT o} EX &) BY BIE AY
glom, A §F 5| rossette 45 & ol &3t} A
B AN ¢4 dx¥A T Z B AZY EXES
ZAE S wolth. £F WA &9 WY T ofT &
T dade 97 AN E a7 B9 2L
Wi AEFOEH o FFTE ALY £ 37 HE

AZE F$ YT ofF BxY NEAV} S &

g Aol

mpetd B 4o ZAHe Adire F2AHTA o
Wy gugy o] ¢ eA Y flow cytomenyE
olgdte] WYT ojFd BYEL Hu ZAFLEZH
49 fAudg 548 weled o

Nz % e

NHSE AR EEFNA 1~24 BF
B39 B2 Wl AW A AFAE A4}
& 3 A AT Qe @5 5079 e 1078
A9 g

& o5t x| A} : Hematology blood cell counter
(cell-Dyn 800)& A+-g3le 4T X(RBC), ¥
FX(WBC), )% Z 2% X|(hemoglobin).
tocritX| (HCT), B ¥ ETEH(MCVY), BaHE
FHRZ2HFMCH). HFxgFILI 2%
Z(MCHC)E &A4&ich 987 2x&e 29
2 slide glasso] =23 ¥ methanolZ 5% 24 g
¥ Giemsa @A) o 2 3083 JAsta] AnA s
ol A My e} Peol ket A

A=

-

hema-

SR EYHE 0|88 WYTOIZY EEE ZA:

ey 22| gx¥Y 9 ¥ T (peripheral
blood leukocyte ; PBL) Davis 52 Wiel o
g ARMo 2 B AWY FA3} FEuAA ac
id citrate dextrose(ACD ; sodium citrate 22.0g, ci-
tric acid 7.3g, dextrose 24.5g, D.W 1,000mi)-& 2§
g 319 v &2 EFst & 4L o, 1,500pm
oA 3083 FAE st Buffy coard& A
3 % 37¢ 2 7H&38 0.87% tris-buffered ammonium
chloride(tris-NH,CL,0.0IM tis, pH 7.2)8 %7} 33t
o 37T geFzo) Yol oF 587 HYUTE &Y
At Al 1,500pmell A 1083 A4 5k
Abzel e B EFE pelletd phosphate buffered saline
(PBS;sodium chloride 7.6g, disodium phosphate 1.2g,
monosodium phosphate 0.1g, monopotassium phos-
phate 02g, pH 72) 7 ACD&4& 912 EFS
PBS-ACD buffer2 33) o]} 94 AH3AT #HA)
o 445 peller 10mie} PBSZ R#AI7) THE,
tryphan blue exclusion techniqueol] &J8] A& AlE5

- 338 -



£ 23% ¥ 3F 5Tt 1x10/ml =2 2H3}
of o]-§3tAth

)P4 WETF ol HAIE €3 E A 7
Z A" FYRAGE oo I 2FA A
B 2RE Bows MHC class I € II, T cell, B
cell, N cell, granunocyte, monocyte, interleukin
IL-2) 4 Ao g ¢ 2A 9 48 +H
9] concanavalin A(Con A) mitogen®] X}=-of} 2] 8]
A W EE 8438 M E(activated celACT)| &
o] o g ¥rgdE TIEYA T EF 23F &
2 8ol A}&3} g tH(Table 1).

NHLYMEREZX| 24 Davis 579 Y
of Z&) 4 conical bottom microplate?] ¥ wellG
gz 234 50u(15pg/ml)9} 1x107/mle} P
TE H/E F 4vdA 308 ZFHAZ v,
47 9] first washing buffer(PBS 450ml, ACD 50ml,
20% NaN; 5ml, gamma globulin free horse serum
10ml, 250mM EDTA 20ml, 0.5% phenol red 1ml)
2 33 9A(2,000rpm, 3%, 4T) MHT ¥ &35
o} & W PE-Fof 2 W9 pellets plate
F = vortex mixerE o] §38lo] FHFAIZH T F7E
Wl ¥ 3= secondary antibodyZ ©d gL 317
2} 3} fluorescein isothiocyanate(FITC) conjugated
goat anti-mouse IgG+IgM antibody (Caltag Lab,
Inc, USA)E 200u) 3128 F 2z} wello] 100p4
H7betsdch o] Tl 4TA 3083 AR
t}S, 4C¢ secondary washing buffer(first wash-
ing buffer 4 ¥% horse serum%t A A g A)=2 33
914 N A3 g, 2% PBS-formalin(38% formalin
20ml, PBS 980ml)-& <82 200pl/well 5 A 7}38}d
AN F GAo] B AEXELS HAZEA] &
F @A dr)d 2astddch g0 45d A
7= flowcytometryE o] &3} 3 2,0007] ©]
o] MEE Arbste] FAHE MEFE ZH3I
}. 243 A5EAL Becton DickinsonAile]
Consort 32 Z]&E] @ Lysys program2 ©o]-£ 3}
A3k

d o

Ay AHgE &5 2 ao HETA(RBC), 4

FA(WBC), S| 2224, hematocritx (HCT), B
HYFLH(MCV), BFH YT 222 FMCH),
YFHYLHEZ 25 E(MCHC)E Table 29 %
. €% 2975y HAAE T 2rd4M G
7} 84x10°%u S} 5.0x10% & BAHFE JEhAATH
TE YETFE FUYTFF #99 da 747 52.2%%
514%E AR sgon, 3FTE 37.7%, 37.6%, T
t 8.5%9 8.0%2 AMNEEE Yehhdd. =g RBC
£ H|£3% hemoglobinX & §-4-9} ZAA BF HY
B9l &t

MHC class I moleculeg H&#3l= ¥ EX &2
39 94.3% AA 953%2 M2 us§ AHE Ve
Ath(Fig 1, Table 3). =3+ ) F-¥2 B =79 47
T JZ 37 2882 Y& MHC class IT molecule®]
DP, DQ, DR tisjx: g7 42 159, 16.7, 19.
0%9] RE &L BPoLh, AAME o) Y& 96,
8.8,12.5%2 ¥ &8 vehigidh

BoCD2 %A @A ¥ BELL T 51.8%, 22
45.7%2 e ATH BoCD4 g4l diajre &5}
BF 29.8%2 A 21.7%) H#M & FEXES A
oy AREEE R Aol AAUTHFig 2, Table 4).
BoCD8 HHEo|a g S Afal: AXy EXEL T
Q9 A7} A 174%% 169%F eI LT,
BoCD5 &¢lo thaixe &-$-9 Rast 42 53.0%%
58.4%9) E¥&g el 282 helper/inducer
T A X 9} cytotoxic/suppressor T 4| ¥9}9) T8 & <&
olx7] $18te] BoCD4 YA M E ¥ && BoCD8 &
AT BEEE Y ¥ & (BoCD4/BoCD8)E 34
fAE 1.2, oA e 1.70)8ith.

BE Y& B AX7} 2dsE slgMd daiy e &
29} B 77k 11.9% % 9.7%e BEXLE el
o}, W22 89 light chaing F¥3}3= kappa #7
Aol g E¥XEL 99 AT 47 7.6%9% 7.8%
2 YehfQel. £§ Jambda §AY] M E TS
o Aazt 242 17.7% 2 10.7%9] 2 X &S VERRS
t}(Table 5). Granulocyte + monocyteo] HsjA & T4
g Rao| M 2tz 164%%} 8.1%9] X &S YERAS
=%

af T A E9 B M X9 markerg 7}RX g1 BE
16 TCR = 7oA 945 NI2ghes 23 molec-
ulesE Af3tn glE MY BELL F94 2AT)
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Table 1. Monoclonal antibodies specifically reactive with bovine leukocyte differentiation antigens

Specificity *
of monoclonal Monoclonal** Cell type ***
- antibodies
antdbodies
MHC dass I HS8A All nucleated cell
MHC class II H42A(DP) Antigen presenting cell
THS81A5(DQ) "
TH14B(DR) »”
BoCD2 BAQ95A T cell
BoCD4 CACT138A T helper/inducer cell
BoCDS8 CACTS80C T cytotoxic/suppressor cell
BoCD5 CATAI105A T cell, B subset
sigM - PIG45A B cell
BAQ44A(B2) B subset
BIG501E(k) B cell
BIG43A(y) ”
TCRI-N12 CACT61A Non T/B ceil
WCI1-N1 BAQ4A9 "
WC1-N2 B7Al 1
TCRI1-N6 CACTB6A ’
TCRI1-N7 CACTB81A "
ACT1 CACTI01A Activated cell
ACT2 CACT26A N cell and activated BoCD8
ACT3 CACT114A N cell and activated BoCD4
IL-2 receptor CACTI16A T helper cell
G CH138A Granulocyte
G+M DHS59B Granulocyte + Monocyte

*  Bovine leukocyte differentiation molecules.
**  Monoclonal antibodies that specifically react with leukocyte differentiation antigen.
*»* Cells expressing molecules.

Table 2. Hematological result of Korean native and Holstein cattle

Item Korcan native Halstein
( n=50) ( n=10 )
Total WBC (x10°/ pl) 8.412.0%* 5.0+2.9
Neutrophil(%) band cell 641+2.6 7.0%25
segment cell 313183 30.6+5.3
Lymphocyte(%)* 52.5+99 514457
Eosinophil(%) 8.5+4.8 8.01+29
Basophil(%) 1.6+14 1.2+08
RBC(x10¢/ul) 74+1.3 5.7+09
Hemoglobin(g/dl) 10.3+2.3 74+15
HCT (%) 34.0+5.6 283458
M C V (fl) 44.8+6.3 458437
M CH (pg) 13.1+1.8 12.6+1.6
MCHC (%) 294+3.3 274427
* Lymphocytes contained monocytes.
** Mean+8D.

742} 20.2%9} 36.3%F LERAQITHTable 6). TCRI-N'  10.8%%} 12.0%E, 347} 242 18.8%9} 28.4%¢] ¥
HETY QFEL W T 4T T FEA(TCRD)S N1, && Yehliith 3 W T J27 olgos 4
N2(WC1)ete 553 markerd] 2744 3 38 T & 222 BoCD2 F92 23447 WCI #4& 2
gt gih. WCL(NL, N2)& 9ol disfAe §971 42 A o2 TCRI-N6 &9& 2f3te AXe] dgjrie
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Table 3. Proportion of leukocyte subpopulations expressing major histo-compatibility complex(MHC)
molecules in Korean native and Holstein cattle

Specificity % Positive cells ( mean+SD )
Monoclonal . .
of monoclonal antibodics Korean native Holstein
antibodies antibodies ( n=50) ( n=10)
MHC class I H58A 94.3+6.0 95.3+5.0
MHC class II
DP H42A 159+4.3 9.6+3.6
DQ THS81A5 16.7+5.2 8.8+3.1
DR THI14B 19.0%+5.7 12.5+6.0

Table 4. Proportion of leukocyte subpopulations expressing T cell-specific BoCD2, BoCD4, BoCD8 and
BoCD5 molecules in Korean native and Holstein cattle

Specificity Monodonl % P‘osmvc cells ( mean+8D ) :
of monoclonal antibodies Korean native Holstein
antibodies antibodies . ( n=50) ( n=10)
BoCD2 BAQ95A 51.849.7 45.7+8.4
BoCD4 CACTI138A 29.8+8.0 21.7+4.5
BoCD8 CACTS80C 17.446.2 16.9+6.6
BoCD5 CACT105A 53.0+10.4 58.4+7.7
BoCD4,/BoCD8 1.7 1.2

Table 5. Proportion of leukocyte subpopulations expressing B cell, granulocyte and monocyte in Korean
native and Holstein cattle of monoclonal '

Specificity % Positive cells ( mean+SD )
Monoclonal . .

of monoclonal W a Korean native Holstein
antibodies antibodies ( n=50 ) (=10 )
sigM PIG45A 11.9+7.1 9.7+3.3
sigM(B2) BAQ44A 6.3+2.5 56+2.1
Kappa BIG501E 7.6+3.5 78+3.6
Lambda BIG43A 17.7+7.3 10.7+7.3
G* CH138A 35+1.2 2.1+1.3
G+M** CH59B 164+7.2 8.1+4.1
*  Granulocyte.

** Granulocyte + monocyte.

Table 6. Proportion of leukocyte subpopulations expressing N cell-specific in Korean native and Holstein cattle

Specificity % Positive cells ( mean+SD )
clonal

of monoclonal ﬁ(:llz di(z: Korean native Holstein
antibodies ( n=50 ) ( n=10)
TCR1-N12 CACT61A 202+6.8 36.3:+8.0
WCI-N1 BAQ4A 10.8+5.5 18.8:+6.1
WC1-N2 B7A1 12.0+£7.0 28.4:+9.9
TCRI1-N6 CACTB6A 8.5+8.3 15.6+5.1
TCRI1-N7 CACTB81A 8.5+84 17.0+9.1

g9} A7t 42 8.5%9) 15.6%9] X &S VERY
lon, TCRI-N7 g4l g £¥X&E ¢4 3Aa
7} 242} 8.5%<} 17.0%5 JERNATH

#A4sd BRE N A X9 BoCDSolTo] EA81E

ACT2 U9 28 &2 &9 240 447 12.1%9
10.3%2 JYetiled, 84318 BoCD4olF o] &
@3l ACT3 3ol tisix & §97) 15.1%E 39
7.1%4 HEA 2MAE L EXEL YENIND
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Fig 1. Representative dot plot profile of Korean native (A) and Holstein caitle (B) peripheral blood lymphocyte
using monoclonal antibodies specifically reactive with bovine major histocompatibility complex class I and
classT (DP, DQ, DR) antigen.
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Fig 2. Representative dot plot profile of Korean native (A) and Holstein cattle (B) peripheral blood lymphocyte
using monoclonal antibodies specifically reactive with bovine BoCD2, BoCD4, BoCD8 and BoCD5 antigen.
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Table 7. Proportion of leukocyte subpopulations expressing activated moledcules(ACT) and interleukin 2(IL-2)

receptor in Korean native Holstein cattle

Specificity % Positive cells ( mean+S8D )
Monoclonal

of monoclonal an(t)iréz diZs Korean native Holstein
antibodies ( n=50 ) ( n=10 )
ACT1 CACT101A 16.4+7.3 16.31+4.7
ACT2 CACT26A 12.1+6.3 103+54
ACT3 CACT114A 155+4.1 71+37
IL-2 CACT16A 77135 10.7+7.3

(Table 7). 843" YET EF large granular lym-
phocyte Sl A Fu|so] T AXY 4] 4 ¥3& &
E3te 842 ¢8R IL29 784 2EAE £ S
& @9 Aavt 427 7.7%9F 10.7%E et

- &

DY Folfe BELS ZASte] AW g, gl
AE 9 F33F 5o 92 £F dYr|d9 wE
st B A7t EA) IPHn YN o2 @
SFAAAAFT Aguge FFAY 98¢ 3= ¥
3= US4 3e EUTFZE(surface structure)o]
e} TE BYZFE Y ¢ U THEFETA
T LA(T cell receptor; TCR)E 7tA 5, TCRE af
TCR ¢ ¥ TCR F7H42 Y& 4 o B I 7&
AXxEH HYZF2EY(cell surface immunoglobulin)o]
g #9E I Yok of TCR' =7 44-F
ZARFATZE AAE & don FAY E3A4H
o| A self MHC £z} tigt 313180} 9l TCR' T ¥
ZFgho] Meso] A& 4 3@t 454 of TCR
YLFE MHC #49 2%€ ¢ Fg =9 MHC
A8 @4 JAYS £, CD4' CD8 T =+ & &
AAAFA A MHC class I molecule £2}9} A&
W31, CD4 CD§* T P E 7= MHC class I molecule9]
Age WH=g?B TP CD4 CD8 T YL3E ¥
TCRo] thi-#oln] A2 744 MHC molecule
o AFE WA ¥ EHAPIME fTCR' T HZ
Foe o2 B¢ o] F1 It WTCR' T YZ 79
Ve A BEA JdA AT 2EH XA 9
X85+ 271d9 A (autologous protein)?] A4 & &
3te] Al 5 A D(trauma signal surveillance)o] o
e Ao gE AR AR

B AN B3F HET FUSo|F o] @

DAZFAE o] &3t ¢ B2EAY] EAdE
WY Lol BELE FAFoZHN FAA FS
o ZEAA HAAA & FAs =} ).
T JEZT7F cyrotoxic T FEZT FY5HY AGE F
= MHC class I moleculeg 83 = H¥ 2¥ &2 3
9 A7} w9 fAFSHA YER T o] & Davis $°0)
ZAHE A 95%, AYF 94%, A 85% 59 A n|s
238 YR SUAGHE, B P L @
AsE 98 TYZL7} 2882 9 MHC class II-
DP, DQ, DRell el & @97t 47 15.9%, 16.7%,
19.0%8] EX &g 2o LA ojig we
E£¥&E YR o] 2L Davis §9) &) Big
DP molecules] tj$t EX& A 20~35%, @Y 20~
35%, AH% 11~20%80h ¢ FFoldt). & DQ
moleculed] thg X & AAME 4 30%, WY 22~
30%, A+ 15~40%, DR molecules] B3| A = 4 20~
30%, W 20~33%, AFYF 34%S) JHH} e AAE
etk 28 v gl M RAET 5L $E9
MHC class II molecule @A X7} AAH 02 Z )3}
I gE Rel wEAT B¢ RE T X347 2as)
v Aoz ¢33 CDAYAYT 84 503wy
Ao FHLHA T BFXEL 99 B4 742} 5L
8%} 45.7% &< YEMREH ©] A& Holsteinel A
olu] 88 A Mackay®2] 62%, Kathy %] 67% K.t}
e Holglou, Park 574 ¥ f AV EES
45.2~52.5%8 ALY S F 22 Vet

CD4 molecule %4 & 9] helper/inducer T 4| ¥ ¢}
B¥ go] 329 RaoA 22} 29.8%8) 21.7%= 1}
Y=l 0] 312 Mackay®™9] 32%, Kathy 59} 34%, Harp
579 39~42%9] HlME & Hoju, Park 7Y
25~31.5%%te £ FEL YUY =%
Mackay®¢} Al&el A 57%, WY 20%, Organ 29| &
E 56%, Dean %2 1190] 33.9%, 3 59 A4

=]
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A 194%9 ¥ vuy £ o 23292 g9 J
o7} AR HY W FoHE FAF R 2 Yelg)

CD8" cytotoxic T M| ¥+ helper T A Eo)A] £u]5
£ IL-29 MHC-class I E@ Ao 93] 43 Ht. o
FA ¥49318 CD§ AXE violz 2 F43 A3y
MHC dass I $9& #AAFOZHN FH A ¥ (marget
cel)o] A Tv AHH o2 FE5d £AA AA
goz vlojgx AP wlf FAG 98 PP,
o2} BoCD8' T Al X9 X &2 399 Aa7 7
Zt 17.4%S 16.9%2 A4 vl AHE JeEphAh of
= Mackay®] 27%, Kathy 59} 29%0] Hl#jd & thx

& Ho| Harp $¥9] 13~22%, Park 579 16.1~
21.0%9] 4AFE 9 v &E £ YEG. B3
Mackay®*7} At 13%, @ 12%, Organ $%0] Y E
23%, Dean 5¥0] 1%0] 19.1%8 1 RI{ AHFE
WS FARE RE € 4 Yok AGubgof oA m$-
8% Aoz &7 BoCD4* A X ¢} BoCD8* A X 9}
&S §9 17 283 24 122 Yepged os
A (1.5~2.0), £(1.2), E%(1.7)0A4 ) FAH 3} wf$
H & A 02 JEIGTHPY, 53] @A E iR
52 €24 BoCD4' T JZ 77 o] & A=
Aegd.

RE 4% B AX} 2@ sgMo] disiq e 3
99} Bzt 42 11.9% L 9.7%2] BEXLE §9 37}
e AL Y o] A& Mackay®e] 35%, Park
£70) 16~26.4%, Davis 5'°9] 15~30%8.0} $& A
o2 Yyttt £ Mackay™7} & SE0A H
25%, A 12~28%, Paul S*o] g x|o) A} 9.5%, Davis
0] W 12~28%, A% 10~17%, 5 2] 10~17%, =
12~17% 0% ti @2 A2 E eyt o2
A4S AT EY dHF s 2HG BAV e
Ao 2 AlZED®. Granulocyte$} monocyted] 5 A) o]
EolHQ YAEYHE o]&F EX &L F971 16.
4%2 A28.1%)%20 EA JebdT) o] AL Park F
9] 4 %7)(early nonlactation)e] 14.5%8} H] &8}
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