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Leukocyte subpopulations of peripheral blood in Korean
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Abstract

To identify immune response of leukocytes in peripheral blood of cattle vaccinated
with an attenuated live Akabane virus vaccine, leukocytes were reacted with monoclo—
nal antibodies which are specific to bovine lymphocyte surface antigens and assayed
by the flow cytometry. Serum neutralizing (SN) test was used to measure antibody
titers after vaccination. SN antibody was appeared to 7 days post—vaccination (PV)
and 2—8 antibody titers were observed in 14 days PV. Proportion of CD8 MHC
classII* expressing cells were rapidly increased at 3 days PV. CD8" MHC classIl~
cells were increased at 7 days PV. CD4'CD8°, WC'CD4 , CD4*CD8", WC1 CD4",
WC17CD8", and CD4CD8" cells were highly increased at 3, 3, 7, 7, 14, 14 days PV,
respectively.
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Flow cytometry ZAl : ®1&8 5 double stain—
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Table 1. Monoclonal antibodies used for

immunostaining of bovine peripheral
blood mononuclear cells

Bovine specificity
(antibody)

MHC classIl (gG1-PE) B cell, some Monocyte
CD8-FITC

CD4-PE, FITC

Cell types

Tc cell, some NK cell
Ty cell, some Monocyte

WC1(1eG2-P.E) y 8T cell

EA™z|

AT W txTe 74 dAE A H
#A9 ZFEoxgE Esta BAAE pac—
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4 i
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7V JEgles  AE A Ak
Table 2%} -t}

=7 o2 BE

OfFIHid| A Hio|2iA Al HBof o5t 5H WET ool Hig

FAAAAMEL A3 helper TAHE
o8] A= CD8 MHC classI T %2
o) WztE, WMARTT FHAEES d=
T YHYAEZER Y v g JFH, JF3
1Y, 34, 7¢, 15¥#< Z+7F 1.08, 1.15,
21.06, 11.41, 4.592 3R 23 4=
s, o]F AFR7|EF uiRTel vt
7t Age Jehdgleh CD8™ MHC class
I AXdde Aze BAHE A, 45 F
19, 34, 7¢, 154Al ZZF 1.06, 1.10,
1.03, 1.37, 1.858 WA HF 79 ZTRH
tha F7 ek CD8+MHC class I ¥ A 3k
#Ho B&L CD8 MHCclassI™, CD8"
MHC classI A E@dde] wW]sl] €53 @
2 HEE By A3 7 F g 3
92| 99kth(Table 3, Fig. 1, Fig. 3).

_{

Table 2. Serum—neutralizing antibody titers of Korean indigenous cattle vaccinated
with an attenuated live Akabane virus vaccine.

Cattle Serum—neutralizing antibody titers
Groups .
No. 0 1 3 7 14
Vaccinated 1 (2 2 2 2 4
2 <2 {2 <2 2 4
3 2 2 2 2 2
4 <2 2 2 2 4
5 <2 <2 <2 2 8
6 {2 2 2 2 2
Unvaccinated 7 <2 {2 <2 2 {2
8 {2 <2 <2 2 2
9 2 <2 2 <2 <2
10 <2 <2 <2 <2 <2
11 <2 2 2 (2 <2
12 2 {2 <2 (2 <2

* Days post—vaccination

TEEZT & TyAlZT 283t CD47CD8”
Azatdel WHele, WAHTT MEIES
iz AEXEZ YiF b8 (Fig 2)°0) 7494
F71ek] 144 A= Al ast i, TH

I F TcAE 9 THEZ BR{3HE
CD4 CD8'"AEHE e Wal= WANHF A,
HE T 1Y, 39, 79, 1594 Z+2z+ 1.09,
0.86, 1.22, 1.16, 3.45% WAl HE L=
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i Aoy 149Ae {4 UA F Xz HEE dExTY Bl&F vEA] BAH
48RS CD4'CD8 Al ZEE & 7TAARE 5 F A, BEFE F 19, 3¢, 74, 14¥4A
7Vvak7] A8tk (Table 4, Fig. 2, Fig. 3). 0.99, 0.95, 1.13, 0.93, 1.802% 14U & ]

y §T cell receptor® 233t WC1T Z 7V T}
CDs“xﬂﬁﬂL@iﬂ W3t WAPETETY AEE WC1'CD8 M2 g S WC1°CD8" & wC1t

< 2T AEEE UF Bl&o] BAHFT $ CD8 Mty nvlste] €53 @& vj&g
‘s}&}oﬂ W3 Hste dEHEHA Ao, 2 T B3 A8 7|17 F Wge #EHA g
cell receptor® L@3t= WC1 CD8 & A (Table 5, Fig 4).

© (D8 MHCclass!i* -© (CD4'CD8
A CD8'MHC class|Il™ A (D47cost
> CD8" MHC class? > CD4*cD8*
25 T 12 -
20 0 1
L BT 87
b= 2 1
< 10 g
4
5
- 2 T
ol = e
o T 1 T T 72 T 4l T 5 T 717 5 1 7 T 4

Days postvacc inat ion . .
YS P Days postvacc inat ion

Fig 1. The ratio of CD8 and MHC class Fig 2. The ratio of CD4 and CD8 positive
O positive cells of vaccinated group cells of vaccinated group versus control
versus control group group

Table 3. Changes of CD8 and MHC classIl positive cells in peripheral blood of Korean
indigenous cattle vaccinated with attenuated live Akabane virus vaccine

. % positive cells(mean®SD)
Specificity  Group

0 1 3 7 14
Ch8~ V® 40.49+1555 29.37t9.98 42.37+11.24 33.67+8.88 18.12%6.19
MHC classT* C 38.20£16.77 2554*£7.98 2.01*1.09 3.71*1.93 3.95*1.45
CD8" \% 13.03£7.25 22.85%¥6.12 7.19%*2.34 8.26*2.25 8.69*2.56
MHC classII - C 12.29+6.99 20.77%£7.22 6.98+3.43 6.03£3.03 4.70x1.79
cD8”" v 272195 3.95%2.10 4.65%£2.21 2.01%£0.98 253*1.14

MHC classIT " C 2.49+155 4.18%t245 439*1.99 1.71*1.10 2.50*1.65

* Vaccinated group(n=6), ™ Control group(n=6), ™ Days post—vaccination
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Table 4. Changes of CD4 and CD8 positive cells in peripheral blood of Korean
indigenous cattle vaccinated with attenuated live Akabane virus vaccine

% positive cells (mean+SD)

Specificity Groups

0™ 1 3 7 14
CD4'CDE v’ 351141276  2826+1167 25343999  3228+9.21  29.24+875
cr 31.07+11.45 15114622 4.32+2.09 2.74+1.37 6.41+2.85
D4 CDE" \% 24.83+987  19.66+587  1698+#687 26512809  2555%7.79
C 2278766 2286635 13924545  22.85£9.27 7.40+2.64
CD4'CDS" \Y% 5.77+2.69 7.05£2.50 6.66+2.25 7.60+2.52 8.44+2.91
C 6.07+2.34 5.92+2.63 5.33+2.43 6.22+2.65 3.34+1.26

* Vaccinated group(n=6), ™ Control group(n=6), ™ Days post—vaccination
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"2 Essxfﬁhouﬁ Fig 3. Representative flow cyto—
w w ] metric profiles of bovine peripheral
g g 1 blood lymphocytes using monoclo—
3 = 4 clonal antibodies dual reactive against
P el % '*-ﬁ..., %-w:::.“.'_&ﬁ... . bavine MHC classTl, CD4, CD8, WC1
"Coerme R antigens
WC1CDA'HZZH S HAHAFT T 7R T
B f94 9A 377 AFses 0.98, o o
1.73, 1.95, 11.10, 3.34), WC1" CD4 A%
2R 3AAZA = 2w oprt qgle B AeME & olshuhiNal HBE Fof
U 3USHE] A7te] ZAF}ghe] wial A A3 WML Fu Eolgtgdo] s YIEFHAS
Z7Vet9 3, WC1TCDA A Z @& WC1 CDh4Y olgste] §9o Wz Folle] AL Wy
el WCl*CD4’*ﬂ§_‘%§iiﬂ H]‘_Ez}oi 2538 % Folzw BEyge zAFoTR WA 9
2 HEE BT WCI'CD8 AZZLATR & gupo ®eadrde 7ot
AvsHAl AR 71 F9 WsteE BEHA o 39 Eo) o

THZ7F 9%
9t} (Table 6, Fig 5). .
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ol mpolg Ay g FolE A=Y FQ
3 des gt

Table 5. Changes of WC1 and CD8 positive cells in peripheral blood of Korean
indigenous cattle vaccinated with attenuated live Akabane virus vaccine.

% positive cells(mean+SD)

Specificity  Group

0 1 3 7 14
WCI'CD8 A 18.89+5.67 20.21+6.98 18.69£6.99 18.18+6.26 20.20%7.43
c” 15.3546.76 15.42+6.52 15.07+5.68 13.46+5.09 19.61+6.41
WC1CDS" v 16.74£7.45 23.72+8.92 17.90+6.76 23.94+6.43 30.58+9.87
C 16.90+6.43 24.96£7.98 15.84+5.70 25.74+5.97 16.98+7.21
WC1'CDS v 2.95£1.10 4.08+1.87 6.99+2.35 5.79+2.46 4.27+1.96
C 3.07+1.28 4.34+2.02 5.46+2.85 5.26£2.82 431+£2.14

* Vaccinated group(n=6), ** Control group(n=6), *** Days postvaccination

© Wei'cos
& Weicost
>¢ Weiteps*
47
3t
Set
14 Zﬁz#
° Oj 1T 3 [ 7 i 14 ‘

Days postvacc inaton

Fig 4. The ratio of WC1 and CD8 positive
cells of vaccinated group versus control
group

© Wc1'cDa”
A WC17CD4t
> Wet'cpat
15T
2
o 97
a 6*
51
0 (6] ‘ 1 | 3 T 7 | 14'

Days postvacc inat ion

Fig. 5. The ratio of WC1 and CD4 positive
cells of vaccinated group versus control
group.
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Table 6. Changes of WC1 and CD4 positive cells in peripheral blood of Korean
indigenous cattle vaccinated with attenuated live Akabane virus vaccine

% positive cells(mean+SD)

Specificity  Group

0™ 1 3 7 14
Werens ' 19.32+876  21.38+9.34  19.81+7.54 21.15+9.09 26.14%8.09
c” 17.40£571  19.61+842  12.94%6.43 12.51+6.84 16.3446.45
Welcpd' \ 20504865  25.11+9.32  20.65+9.65  33.39+12.98  31.40+12.87
C 30.1049.99  1451£7.76  15.20+6.90 3.00+1.89 9.42+4.65
— A 6.37+2.86 4.80i2.59 4.99+2.46 6.76+2.67 5.93+2.68
C 6.18+2.99 4.32+2.23 479+2.21 6.20+3.02 6.05+2.90

* Vaccinated group{(n=6), ** Control group(n=6), *** Days post—vaccination

TEEZF7F Ag F Sle dgE HEro) ol »uel wlx=d A YUt FES BHI LS
SE-MHCEZAEZ AArlste AE FAA=Z ), 4-8u12) A AU}E FAYI Aol

I 5, oMY ddE AASE ALE Fd AP FO dASA glol AA EEivtE
AAAEZE gt FAAAAEE PEo]E- v 599 wyug uFo] AP FFoz
MHCEZAE Hol& Ty celld A3zttt AQ 97t FEIT I At E T

88t Ty celle AMO]EZIAF A|R2 A FAGAE, G EA T (mononuclear phago—
ERHEBARE st 75 AlFE & cyte), BEEZF(B lymphocyte) &9 4

33t TH cell?] AHEE A ME9 g
AXNZeE TN FHANNREY] 5
FAA 71, E£3 BHEZF, M EZ, A A
AE 75E FAANNTn ¢4 Yo,

CD4% CD8EA:= M= TUE FH/S %’ﬂ
AEE FEsAY Ola—l ”‘4/‘47@0 3
St RolstA 2ole Aot} FAAMEZ
= AA g %%4;‘*3 717'474] Hed, 27
o FAAITE CD4CD8 o4 CD4"CD8 =
ol et @AM E CD4CD8* T CD4”
CDg~ cell 52l single positive® %3
g, #Sxd3d = CD4 CD8™ Y double
negative celloﬂf\i% y & T cell receptor
(WC1)7F 23 =, single positive® 23
gk AEANME ¢ B8 T cell receptor7b &g
Hi, olo] MHCE Asts BE THZETFR

NaaA TS 17 1920, 25, 28)

WARE F dHFI TA }“ 74 o] %
5B Ueh}r] Alzrste] 14d o= 2-84)
o] &AI7FE e} wWale gt A= 7

ARFE FHELS ¢ 5 AU ol ¢ 5P

AAI A Eof] ols] APCsUE 49 gL
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class IT#A 2A 9 AEEde) & E
Ty celld] 98 <X == MHC class I <
A ARSIl wige WMARE 39 F
of 343 A%stt Aoz Pgasts 3
g HIEY ol APCse FLAA &4
o] 34Ae 1 FsidE AL Uehy=
Aoz AlgdETh T3 NAHEFTY CD4T
CD8 A Xu &2 H(ANAE T 3UARRE A
35 =d ol g9 HEo]=-MHC class
D8z B34S 4adst= APCs7F CD4Y A
T B30 Abul 5%, Unanue”,
Roit Y9 By A3+t

WC1 CD4" M Ed e 394 7Hx= Yz
T Zol7b Ry 7TIAFEH MM F
7betd e, ©]& Kéhler 5'¥o]  #ix]oj A
P multocida ®\7& &5 WA #HFE 7247
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