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and mammary gland secretions of normal healthy cows and mastitic cows
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Abstract : To establish the effective ways to prevent bovine mastitis, the study has been
performed to investigate the attributable factors causing down-regulation of immune
responses in mammary gland of non-lactating cows. Lymphocytes from peripheral blood
and mammary gland secretions(MGS) were obtained from normal healthy cows and
mastitic cows, respectively. Cellular immune responses were examined by comparison of
proportion of lymphocyte subpopulations using a set of monoclonal antibodies and flow
cytometry.

The results obtained are as follows.

1. Proportions of peripheral blood lymphocyte subpopulations expressing BoCD2 and
BoCD4 molecules were 32.9%, 15.4% in mastitic cows and 43.3%, 28.3% in normal healthy
cows, respectively. The ratios of BoCD4 to BoCD8 were 0.76 and 1.47, respectively.

2. Proportions of mammary gland lymphocyte subpopulations expressing BoCD2 and
BoCD4 molecules were 18.5%, 8.3% in mastitic cows and 38.2%, 14.2% in normal healthy
cows, respectively. The ratios of BoCD4 to BoCD8 were 0.6 and 2.0, respectively.

3. Proportions of T lymphocyte subpopulations from MGS were significantly lower than

those from peripheral blood both in mastitic cows and normal healthy cows. However,
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lymphocyte subpopulations expressing ACT2 and ACT3, which represent activated T

suppressor cells, were significantly higher in MGS than those in peripheral blood.

Key words : non-lactating cow, mastitis, lymphocyte subpopulations.

M B

A2 Fade A lolN FERAs #2
9 A3tE YehllE /M 538D v 8ol Bo] =& 3
HogA!, 94EEAYE 998 g ANES
o 22 9ot

B 608 A=Y BR7IF AL 2F U4 AT
27 % F, 29 fAo] HfrldA HE7|2 18a §
Z719A4 27444712 AEA oldE dh= AT ¥
QA Aol g FEAol b BT o] A71Fel
AEA B 3 29 & (new infection rate)& T
& A7NTE 74 o4 BE Aoz Yeigd. 347
Ax FEe HeAd dig & #FAHE o 7|tF
A E AdspA Q1Y g% WA e oS
AaAol Bop .

HAEAN2HE AW APAo 9¢E FE /1 8%
AAZAM H29 39 A7 Bx¥Y L FAUd =
2302 A3 HFo)H £ 5o]A £F Woi7)
A FA) g Zo) Qe dTFEC] o)Az YoM
fae Bold 99714 X7 BIIRG FAE
Fulgte 5 A € AXA A dute)] A FAwo
of FUE 4TE Gt FHHozE THo| oA
T 5 HORE BAY Aol YEhE 9B Ao}
qdog FASE X7 Fu 7)5E F47 A A
A &) Aed 2 Pl o & 9F& By
B, 3e ATAS0 AYH o975 =T M5z
Z, mitogen'®o|u} M UA] o) th3 LT FA g
2 BEIA HEFY 24P 5L 21y v Yok £
FeAE 89 ¢ F50 427 ople FAL 2Ad
B 3w FA FulEY PET ol TAE vl
A w2t Wakd 4 9low ojg Wiy} e o
& HA gAY At Aol gle ¢ g

FH FA9 Fa4 AEAY )5 T2EYNA B
o AstE 1 ol f2E FARHES BE 59 FIA

AEEE B fdled A g4 o gz F
Aol FUNAY T2y PFTFo) H3 Az}
2 g ohugt d%E RadME SARNEYd= &
¢ 994 THZ T 84318 CD8'7F EA3h, o)
ZA 2939 CDSAX o] MUY HIZF7} TY
Z 79l CD4"9] mitogeno]u} Eolg 9] 2ol tigt 5
A gE AN FET ol FAd) W& A
9 WA 7| AE wad v Qo

YET= YL o)FHEE 3o FYUQle] Yziig
7 FXY7|FHE EY3r] Wi A FI P oY
o zAte AAAoR 1 NA FZAC Y FRE o
ofd 4 gl AAH o HZ Azt desiA AMe
Sa Qe ALy ool P opyhe] s Yo}
ZALE o grow, B AYPAE M HetAAEe] B
9 o TP H20E 29 W8T Y BY Eald &
o] G2EFAI} s 2o dARYE Jdg
FE¥HoE g vt PYYHA EAE #HE
g 3l¢] flow cytometryE o] & & 4 QA HAP.

A47] AgY $5AANLEE Bpdn fude
A48 AAHCE FAZ Ha ot F3E FAE A
AE g #eadol A8 22 AVF 49 A
A BoRIASE 2H3Y AARA BENFE T4
NPo2A AE A8 FolT FH WHA ol
& AEAIE Hol o]4H Y, o]F Y Af
7] 4 HYs)A AgeQe wHsE s g dF
7t Y95 o8 Jesojof & Rojr}.
B AYE A47] +dY Asacle 73] A
A9 AFEA WA AL+ Fud 2d*y 22E
A3} FF YT ol BEEE A REY T

Mz 3 W

HASE X AR : 959 19014 89 Abole] 7]
S0 U99l 399 24 40058 PN o Hus
o H4EA L AR 52 AL ARH TYHE T

- 636 -



ooz AR AAEF 2 AZHF HAE A
Ak FA G v Ao AHG D2 Y Y E heparino] F
8 A Tt FAHYFFG dYT EAST
& 233AY. ol $7F AT AFHA &
AP A2AE 2AZ Y 2YS BRESE 7
AU, ANE 79 B4g o] &3l JZFE £
3t

FRUALS

7h HMES HAb: ETE AP FFHOE ${4]
2E AHsto] YAeug ohE, Somacount 300(Bentley
Co. Minnesota, USA)7171E o] &3t AAEFE A3}
At

L MZ & ZAL: $RAIRE 5% R A
o MacConkey agard]] A3 37T A 24~48A17F v g%
7 A% A% 484 % 2¥g42A B9 94 12
Hoz F& NEe df, 2eld 79 $3& Cowan™9|
FHd F3A

HAZAL : v o N FFHoZ AHF YYof $9
Y4& blood cell counter(system-9018 ; Serono)Z A}
4otal 2AEET. HE T EATE Y2 slide glass
of =@3}e] methanol2 587 1233% ¥ 3027 Giem-
sa @A 3te] @3t 2AMEA

¥ o SEOIMS YT ol BES TA;

o) YoEel YmT 2ol : wx¥Y By po:
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chloride(tris-NH,CI ; 0.0lM tris, pH 7.2)}8 43} E§ste
37C &egzd Yol o 58z HYT7E £¥AHT. o
Al 1,500rpmell 4} 1022 44228t g HuF
pellet-g- phosphate buffered saline(PBS ; sodium chloride 7.
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phate 0.1g, monopotassium phosphate 0.2113g, pH 7.2)3}
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Table 1. Monoclonal antibodies specific to bovine leukocyte
differentiation molecules used to define the com-

position of leukocyte subpopulations from peri-
pheral blood and mammary gland secretions

Molecules'  MAb® g.fso Mtygj: Cell type®
BoCD2  BAQ95A IgG, T

BoCD4  CACTI138A  IgG, T helper, inducer
BoCD8  CACT80C IgG; T cytotoxic, suppressor
surface IgM PIG45A IgG, B

N12 CACT61A IgG,,  nonT/nonB

ACT2 CACT26A IgG, N and activated BoCD8
ACT3 CACT114A IgG,, N and activated BoCD4

1 Molecules = Bovine leukocyte differentiation molecules.

2 MAb = Monoclonal antibodies which specifically react with
leukocyte differentiation antigen.

3 Cell type = Cells expressing molecules.

2t HYME FEFZxX| 2M(flow cytometry
analysis) : 9 ofyehy E¥ & BEAL Davis 5%
Fgol E31A] flow cytometryE o] g3t AN AL F,
conical bottom microplate$] gt welld 2+ =223} 50p
(15pg/mhE GUGAE A e 13T Y2 0|54 g
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Fig 1. Representative dot plot profiles of lymphocytes from peripheral blood and mammary gland secretions labeled with one or
two monoclonal antibodies specific to bovine CD8 or ACT2 molecules. FL1:green fluorescence, specific for fluorescein
isothiocyanate(FITC)-conjugated goat anti-mouse Ig isotype, FL2:red fluorescence, specific for phycoerythrin-conjugated goat
anti-mouse Ig isotype. The upper four profiles were obtained with peripheral blood mononuclear cell of healthy cows(I'BL).
The lower four profiles were obtained from mammary gland mononuclear cell of healthy cows(MGS).
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Fig 2. Representative dot plot profiles of lymphocytes from peripheral blood and mammary gland secretions labeled with one or
two monoclonal antibodies specific to bovine CD8 or ACT2 molecules. FL1:green fluorescence, specific for fluorescein
isothiocyanate(FITC)-conjugated goat anti-mouse Ig isotype, FL2:red fluorescence, specific for phycoerythrin-conjugated goat
anti-mouse Ig isotype. The upper three profiles were obtained with peripheral blood mononuclear cell of S. aureus-infocted
cows(PBL). The lower three profiles were obtained from mammary gland mononuclear cell of S. aureus-infected cows(MGS-
INE).
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Table 2. Differential blood leukocyte counts based on somatic cell counts of cow milk

SCC No. of Total WBC Differential Count{mean+SD)

(>10,000) test (x10°/ml) Neutrophil Lymphocyte* Eosinophil
(25 11 9.0£2.6 250182 65.71£13.0 84135
25~50 11 10.4+6.2 51.1+20.8 43.0x16.7 59+38
50~100 8 15.1495 59.8+12.2 33.0x136 77£7.0
> 100 11 16.1+8.0 60.5+15.9 3241116 7.0+5.6

* lymphocytes contained monocytes.

Table 3. Proportion of lymphocyte subpopulations in peripheral blood from cows with infected and non-infected mammary gland

Specificity of monoclonal Monoclonal antibodies

Positive cells (% mean+SD)

antibodies Infected*(n=6) Non—infcctcd(n=6‘)_ rrrrrr )
BoCD2 BAQ95A 329+7.0 43.3+8.8
BoCD4 CACT138A 15.41+6.2 283174
BoCD8 CACT80C 202472 19.1+7.4
surface IgM PIG45A 329495 281116
nonT /nonB CACT61A 411424 7.6x3.3
ACT2 CACT26A 52£35 40+4.1
CAT3 CACTI4A 33£39 53+27
CD4/CD8 0.76 147

* Mammary glands with somatc cell count ) 500,000/ml, and bacterial culture positive

Table 4. Proportion of lymphocyte subpopulations in mammary gland secretions from infected and non-infected cows

Specificity of monoclonal Monoclonal antibodics

Positive cells(% mean+SD)

antibodies Infected(n=5) Non-infected(n=5)
BoCD2 BAQ9SA 185+7.0 382464 -
BoCD4 CACTI138A 8.3+42 142453
BoCD8 CACTS0C 134+35 71+2.1
surface IgM PIG45A 437+9.0 415471
nonT/nonB CACT61A 34+21 104+3.3
ACT2 CACT26A 189+74 51163
CAT3 CACT114A 108460 118+34
CD4/CD8 0.61 2.0
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B3 Aozt AAHNCH, ZIA R AAo] HY
#} FETAAME Zol7t FEH A

43 frEAA F8] FE9S-TH ugELE 2ol 7}
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