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Abstract : To establish the effective ways to prevent bovine mastids, 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. Lymphoblastogenesis were
investigated carefully by adding different concentrations of supernatants collected from pure-
cultures of neutrophils seperated from peripheral blood and MGS, respectively.

The results obtained are as follows ;

1. Lymphoblastogenesis activity stimulated by Con A, PWM and PHA were significantly
reduced in MGS from mastitic cows.

2. Supernatants collected from pure-culture of neutrophils separated both from peripheral
blood and MGS showed inhibitory effect on mitogenic lymphoblastogenesis.

3. Supernatants from mammary gland neutrophils have shown 7 times more inhibitory
activity than those from peripheral blood and this inhibitory effect was increased in

proportion to increasing concentratons of supernatants when those were added to
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lymphoblast cells in culture.

Key Words : neutrophils, inhibitory activity, lymphobiastogenesis.
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b AMZS HAL: B E AR FEHoR $FA
& A5 PALwE 2 Somacount 300(Bentley
Co. Minnesota, USA)7|171& o|-&3t M EFE FA3}
Py

Lh Ml ety A $RAIRE 5% BYEEY FAuA]
Y MacConkey agarol] 4131 37Co|A] 24~48A]7F w43
TR Q43§84 2 239 24 T4 A8 17
qoz 78 NYY T, BT 79 $4L Cowan”
ol E33ch

HUHAL R TR o HHT oo F1Y
Y142 blood cell counter(system-9018 ; Serono)E A
£3to] zALET BT ZEAFE Y S slide glass
o] T%3}e] methanol2 587+ 1A% H 3087 Giem-
sa GAsto] An skl A A

ol ¥ 7F el =TS mitogen RTY FALHE
At

7t goiFZel gz 2l 22 37 =
Davis 539 W02 AAsgth &, v g o2 R 3
g Yola} & AQ acid citrate dextrose(ACD ; so-
dium citrate 22.0gm, citric acid 7.3gm, dextrose 24.5gm,
D.W 1,000ml) &4 3:19 v &2 EFat & 42
th, 1,500rpmel A 30%7 YA E28t¢t. Buffy coat
& AFY ¥ 37CE 7F2F 0.87% tris-buffered am-
monium chloride(tris-NH,Cl ; 0.0IM tris, pH 7.2)8 %3}
st 37C g2z ¥o o SE AL E &Y
AZ o thA] 1,500pmel| A 1027 Al 223t 45
S WPZ pellet phosphate buffered saline(PBS ; so-
dium chloride 7.6gm, disodium phosphate 1.2688g,
monosodium phosphate 0.1g, monopotassium phosphate
0.2113g, pH 7.2)3 ACD$94& 912 EFg DBS-
ACD buffer2 23] A= 44AH3AT. m1A% A%
pellet2 RPMI 1640(Sigma)sf#jo] ¥HA720 ¥ His-
topaque(¥) 3 1.083, Sigma)dl $% A1 ¥ 1,500rpm ©.
2 2087 944893 o8, Histopaques}t HA 39 77|
Hod YETE AHFHHUTh. £ FTTE PBSE
33] A& 3to) PBSel F-rA7l th, tryphan blue F 43}

o AT HEZFTE ST F FFFE/ 1x10/ml A=
2 zEstoq AY o] &3}t

US55 Y7 22l : Puk 579 ol B} ¢
FARE 4 200mli(AF7)ZHllE 25~40ml)e] By &S
20%9 ACD % 20mM¢} EDTAE 8tz 9lE PBS
(PAE, pH 7.2)% 5302 I3t 15 T, 400xgd
3087 YAAFAT. Cell peletd 50mle] YA FEHo
PAEZ 94 AHY ok Yo} nzlskA g His-
topaque(¥]F 1.083, Sigma) o &3} FEIJE Eao
T, PAEZ o2ja}d A& & § RPMI 1640 wjA <) ¥
fAl At

ot BZT2 mitogen FId FAHIZ ZAL : Davis
S o) o4 B3t oA Yol 9ETE
15% fetal bovine serumo] ¥Hf-¥ RPMI 1640(Sigma) ¥}
A7t golgle 2Aus Behad Adol Smiy 25
g o, CO, B271(37T)ollA 2417 wiFatsict. ¥
BoAxuks Nelsle] trypan blue G443} hematocytometer
§ o] &3t HwAsolA A4te H RPMIMfA o] 4
TE 10*/well2 2439 96 well U-bottom microtiter
plated] #F% o, concanavalin A(Con A, Sigma)
phytohemagglutinin(PHA, Sigma) % pokeweed mitogen
(PWM, Sigma) 5 3% ¢ mitogenS HAF=EZ 100pl
A bt gAY wHgAI T 48412 F *H-thy-
midine 1pCi¥ A7}sled thA] 18A17F viSFF cell har-
vestero]| ¢} 8] glass fiber filter paperol] B-2tAIA AL o A
A%xA7] thg, scintillation tubedl] filter discE g o] 4ml
9] scimtillation cocktail 2 &)X FTH RE FQJo) gu ¥
% pliquid scindllation counter(Packard Model 1,600
TCR)Z WAts 84E FAdYeH 2E 482 34
welle] J A& T3¢t

Y Y RE T E5F ufL4EAo| f=F
30 o|xj= B =AH:

7b 8 9 FEolMe 23T £2| : Rothe} Kaeberle
Pol ol whet YA g 45ml A=E FE2AY ACD
o] 5ml A% SolglE 50ml EFAE AT Yol 2,
500rpmel] 2087+ 94ste] buffy coat3E AHFHUT.
20ml9] lysing solution(sodium phosphate dibasic 1.5g, so-
dium phosphate monobasic 0.32g, D.W 1,000ml, pH 7.2)
o2 40%7 £¥A)7] 1 10ml9| restoring solution(sodium
phosphate dibasic 1.5g, sodium phosphate monobasic 0.
32g, sodium chloride 27g, D.W 1,000ml, pH 7.2)& 7}3}

Ayt

ol

- 649 -



oq F24% At o]AE 1,500pmez S AU
% AA AL A5 lysing solution} restoring solution 2.
2 t}A] 13]0)4F wkEA] gl g thg PBS(0.01M, pH 7.2)2
13] A4 MH3te] 0.5mle] RPMI 1640 #}%](Sigma)e]
fratd Adel] AHS3IYT. FaAoE AR AR #
FAE o 40ml2 PE Park 579 Wy g2} AYTE
273 )& HistopaqueE ©]-23+ density gradient cen-
trifugation © 2 FF7UHS Fal& Qo

L} 3570 v o A £2] : Gaikowska 5]
32} penicillin{100pg/ml)3}  streptomycin(100pg,/ml)o]
g% RPMI 16408)% 1mlg 5x10°9) 327 & 244
2 olGE F 600xg, 2087 A3t YL 3}
At

ch 257 i AFAo| B=7EY AXEE HA :
Microtiter plate®] Z} welld] YIT7 #eta 100p¥ 3}
10pg/ml 559 con A20p8 & Y& gL, g &&= &
folA welg 3579 g A4S 242 500, 100p
EE 15008 A7teted 44F WFA F 25T AH
A& o3t zt oapele] HrlFo] ©E mitogen FE
A FEF FANE AR EE 34 v LA

EAEN : EARAL Student's test(unpaired t statis-

tic)& o] 835},

2 o
U ZAR0 v|2HER YZHY Y 7F H=ETFY
mitogen T4 SA8t8 :
7F UxHY 2T mitogen FTA FAHS : ¥

F5719 A 8F (¥ Y-$ 559 Staphylococcus aureus
%‘?31"" 37)9 Zx¥AdN ZET PYEZFE Con A,
PWM % PHA 5 F=2 TAXY F4L Fxde mi
togenz} ¥A wjFES {3} whEE FAG ABe
Table 13} Zt}.

Con A, PWM % PHA Ao i@ g9 =79 F
Aulg-& B ol A 2zt 158,588, 143960 2 114,
598C.P.Mo| 2 7oA 2zt 86,035, 77,165 2
91,021C.2.Mo|3ith. &, 49 ¥ dZ 7= v|Y
$o Yol ELH T} A7HA] mitogen EF i F4
ghgo] o 20 A = o WA YEhiith

L 8& YZT mitogen RTA Z4HS: £F ¥
I3 FANEE Table 20 Lpepd uhsh o] 2Hg-4-9]

e

57 v 729 Sol A 2ok 2E mitogeno] i@ 544
o] 84 o ¥& 4L 2Ych Con A, PWM % PHA
ATl g FF T FAEEE YA 47
432, 448 ¥ 352C.P.Molla, vj7Ag oM E 242 1,
519, 836 2 2,379C.P.Mo 2 Uelgr g E3] THE
8 BAIE Z5E AFete PWM diaiM Boke TAX
g A58 Con AL} PHAS ti g ¥hgol glofA &
018 BdFUr}. Mitogeno] g FAuhg e Wy
A Y2 §F PN WP e de FdgR
Al ZE AAAAM FY P27 S0 {5
A9 ARt BN of A Jeb.

07| 7YY gz "af"g‘ﬂi X RE 3L
Y= Z4e30l o|xje G : fridel #GHA gL
AR 77 24 559 a3 KM 44 5255
& £ gt FHAE AL F, o] & s T2
g PEFY Con A 524 FATEE HAEI2RA
IF7F 92T V)5 VA E 9%E AR FFE
Table 3o} JehiiT

o} +F TFTE 338 HEZTY Con A FEA
FANES Ao E3 AME AH Y Yol §
SFE YL FANE g HE A LS o %‘2‘0}?1
. E£3 SFT G A G o o] WotdSE ¢
T FANE JALR F7H8t 90% o] 39 B2 F
A 2#E Jehi et

A gdg {F5F ST EAEE FA wetA
E 3579 qAFEed e AF Aot ANt F, ¥
dstA 50pNE APl £ Y TFTY
HEFAYRTE FFdA 2 EFTE st
A& 4R Fx 3 FAAAENIL F 7o) Ax ] =
A e

Q

=

f

4o

#
HE2 FF A7) v {7IA A&

L

Af7ld Sy &

HuzAM afzr)e 948 e 74 4 °l 3
gom® 9 71584 Bdolut 4G FaE 29
&) g Azg FAZL A k719 ¥ %“E

SAEL B4 fdd BY71%5 9 Astket ’2}4&01 STk
AYuke AAHE ofd FHY AXY 7Tl
T2 B $AE dZYAHE oPIstA €. 7

ool Ao Wt g BAAGAHI} EAsted
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&0 SlojA L2¥d g FFo EA}E LY 7%
a8 x YE3Y 75 4F%E mAle 29 5 R
7] 91§ Zojrh WA HGF719 24 JdAAM ey
A7 2 F JE FFH AAEFd A48 47 ¢
ATed FAHAHRE wEoE fuY AId9EE B
st} QAL 559 XA FH(Staphylococcus aureus)d
7298 358 A, F A 22845 FEoM 2
T& e ¥ invitrold mitogen 24 FAEE 2
Ap3EGiTHTable 1, 2). o]2A4 1 ZF -9 g $3t
o 428 4 #F 4= 79 715 < mitogen F=A4 F
28ke- & 58 vm Aok 3 g dA gL A
#71 daq a3z FFAN 47 3F7E 23
214AZHEe Mg ¥ A& A AL HArlsl A7) 2
A 3FY 9x1Y Con A =4 FHHE-E SH3ER
M YETY 33T 43 BAE ZARIGTHTable 3).

FAY Aol FX 7 7%l v 9 £ FE
A& ZARIA B §F7]Y AT A4S 5T 34
FRAFE ZES 3FoA T2EY 2 F HZTE
P23t F2 THEE A58k Con A, PHAS T B
HNEE AFeE PWME o] 8¢ S48 3-& 484
2 A3} o] mitogen F24 HUZT FAUELS FAS
T3 HAE ST 2843 §AH gE AN 2 o
27 vepdtth 29+ FA gZ 37t M wE F4u
& vepdon A4 g Y47t b whgo] ¥
sreh. 3 YRy mitogend] 7 BAGC] BE
AANAN T2EY FZTFE FF YE 7o vl& F4u
$o] H4 o EA et FYNAY YFZ o v
& & EEZF9) mitogenol U3 FAukS xHale T
TEZOIM B2 vk AD AR Fol gy dFEL
A2i7h2] el g A FE7Y FAukgo] T2xY
43} ThE4 ARt QLo A ad A AFgNE
o8} b AEo] £&5 1 Yt} F, Park 5L )
FENF FARNE T2E A7) TEZ S o 7
Ao| zlol7} don, 29 fM XL T uheA Adte
FAoAM 9 olej g FEF ofde E5G FAREY
Ao poltky gtk =3 Nonneckes} Kehrli:

e 29
#5914 2218 979 mitogene] Y@ W$2Y A3t

H}
25

T2 YE 7o v $RPLLE YEE] O 2%
1 Con A4 PHAS| 9]¢t 4= tfaf 84 o] ¥Hgo] &
gohn Badgich Kehl 575 BA$7159) & gx
T 715dst g AP FEFUZFE FEAAY
g = 7o v} mitogen A5l e ko] Az
2 stgich T3 AAHQ] FEF FA g A7} o
FEHETY uh3-& of AsA Ak ALE AR
FEYITY o3 FAuLE Agragly disiMe
834 AR E0] mitogen FrE=A FAuHgo] A7}
9= E9 receptorsg A@aAYU mitogenesisS 4§
Fg2H a7 Y& AR JZTT FANSS
AL 5 vk Ba¥7} ok $8 Parmely 572 A
g9 FERZTY Aol FFW L4 AdxEy
4o AHoR 7|3 Fon 1 Aot ojve ¥
dof = FHF ofd THZF offdo] FFUelAE 2
o Holgl7] HEY Rolg ZEAUEH &l Asfe
AdAMe d7AREE EQ2 YEWo Bl 3
= AoE Atgdd.

2 Q785 fA 34 IEATE ZgSaiE A
7H4] mitogeno] gt Y @ FFPLTY FA |
E5 AAs-o vle) WA AxA Jehgrz A gga
g7 &5 HINEY 759 B2|8A 4P A2
2 FAEUG. 0| EE AE FY IRATTE AE T
9 YEAfe AN Fx7 vE YA (F BT
ulg-o] wrgkthe Nonnecke} Harp®e] ¥ 19} 959
o 3 B2 EYT Mo YEF )Tl el
ZEE AdA 2AEY 97 FY IrdFHd o9
FHE$9 FFolE A4S ws) A std CDS' AT
o 71 FrtERA A FEATFE o) o 4
CD4" YZF9 uhe-& AsiAd + ke HE "3
T g%}

38 ITAFHEE FEYE dodE FE 4UA=
Aol 7o fAY 79 FEF 75 BT 442
Fc}** Nonnecke9} Harp®ol SJ3td 34 I A2
ZAE FF gEZFE HRESY dx e v )5 R
ol Uehlie Ao s An. g7 A94 Wy
Esn 5oy gade A4S 53 BARES 57
A71E2 oleld YEFe 75 gy FAY AW
AM 3FTY BARLE S wA £ Q. £
ZaHAY SHud uRARFAY $HoA B o B
o] EAgte TFTE S FA HEF s AE d

=
T
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M7}A) mitogen®] A5o] tF ¥ L FF T 7Y
FANES 7] gd2A Yeon 83 §F ¥X7e
T2 THXE A= mitogen2! Con A%} PHAS| o3t kg
o] T¢} BAXE A38 PWMd g ukgnc g4
O 241 #AA2 HBg+E3 whse o & Ao
£ Uetid ol 2949 Jx7 opfd HAld g
AE THE 58] CD4'/CD8" ¥ &9 Zol7} Y& &
T ARe] Ao g FAZEA BAR Bohe THAE

7 o=

A wgoly 7j50] ¢ B 9L ] dEg A
o2 Agdd. $8, Torres} Oliver®s A47] %9 8

o AT FAuHE Ao g A7 FD B Q7|
A9 vld7tA 2 F2 THEE #4338 Con A9 PHA
b b 2 wdE 4oz nagd o5 FY¥
THE A= mitogens] Bt o] g TAHX wHg-9 zbol&
o€ mitogend] FUF AEH G AF5 Yol Zo|7}t YA
Y & Con AY PHAZL 247] T2 THE opfldS ¢
AHow 25387 dEY FE Q& AY S A

287 £5& TS BAX mitogend] thdt T2 g
T3 FAYE JAsE A0 Yeger” £ &
o GHMEE 71 A AF3e AL Con AT B
27k gt B AFNE 5379 FET FA kR
¥ FFE ZARE H8 BR7] 2 3 g o83t
o 3FFY YAANE 2 G878 AAY FZTF mi-
crotiter plate 2t well@ 10%] Con A8} &7 Lz 8 A3}
FFAN B8 4 3FTE 4T iget] 9 AH
JEE A7ME ¥ 4 T YT wigslo] T T F
k-2 “11’3}9&“* vk 33T AR 4L mitogen A4
Pu ZANE S AN FEo] YA BF P
ol M o}t FEN 2 5379 4¥do) A AT
A& ZHE (S 78 o] 4)E LD ol JAFEL
A9 H7hgo) BolASE wFHAA Folih 3FF
9 o]#e YT F2 AR AL tsjHE Gakowska
%) 79 gYo) th§ A7E} £3 771 PHAY g
LYY YT ubgof s L3P vl @ JAE}E
THHEE e vt o, o] AR} FFE F
B W&HE 434 AR 9% Aolgd Bt Barta
5Y& mitogen $EA PIT DNAY §FAIA7} H4
de QAL Axut il g HHA AREY F
AZ7te) wtek F7bE R oM, I FEd Eia A4
¥4 908k o)l Eriol A AHF fA o] Con A, PHA,

PWM 522 ASYY FZ7 FAueE JAFHAE
< B3AY. E=F Alys} Robert”= S43HH 3374
A% Y= 7159 JA71H 3 Halidess} ¥H8-3}o
HAAGEL HA3E myeloperoxidase(MPO), H,0
2% Bl ggtn B astgct Lincoln 52& 2 o]
HE MPOY 3379 dd3 47280 g 43e
EQE 3o gRAHoz 71g JeH £F9 MPO7L E
coli] i@ 3579 FAAL AT E AR S S
a3 vl vt FF2 53T o7 e} E 4
71e ARl B 7|dE0] FH o oF & ZolH, E]
Yotz o|g ¥ JHES Ad BE JANFIRZA &
9 BY7|5g FANZ F e @77t AgHolo} %}
Zeold. '

ol4e] ARES TR & &}, o}y 1Y
of FAIE uhsh o] WA Qo AjrtA 7} ¢l
ou FAY g ga) dx¥A F FFW HAEANE
AHEA o} ¥ 53] gAstd CDS' THZ
of g AHAA 7Tl ojBd P THZT 53
CD4" TR Z79 FAukg oA 5 539 AAEHr|4
ol BelatA W d ¥ ojet, FHNAYLE A /F
o $7Hd ALY FFE& oFI e FF A8
B T4t 28 5 290 dE $4 A
24 Blo) 9% 539 347 $oi7140] A7 &
AE50 o) Ao A5 + &l =yt gt
Aoz AFwge 3F e AT TN 45AE
T £79Y A HEA R in vivo el 75T
obge, Adf7l 24 FAU Fdo i FZT FHuke
oluf WAFR AEHCY BYHE FANI = F &F
o W5 E AN R FAFHEY Aoy AL
171 & o] d7HoloF & Rz A

=
AfF&e Fo

i=R21=0

N
TE

Putative

in bovine

. Hietn
=>

sisein

Activated
CD8+

y gland

IETUY AYY
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FEFTF e Ra9 2289 € FFU gT7Y
mitogen Ao tfgt FA 9 2ANE A3} fAHTY)
gl AAAA RN F4 279 7)5L ey
A o Az Ao don, FAaggel e RN
T g0y §49 JZT 7150l 27 4% v4
2 o AzsHA ey

$H AR7) die 22EA {FAN EF 5F
TE wfgste] &2 FHdo] mitogen FEA FETF F
HigE Ao 53] FFIA 2 2377}
g9 337 2ok ¥4 o 28 JARES $3d.
£ 357 G AFAY AFo] BErE AR S
= o ZEstA veiges Zdadd S5 AN
9 FFE o]FE 3FTY YIT 7% dALELE 7
4 Z9S A9 99715 AATlneA Ae7) &
B 2SS S E E e £ 299 Aejoh.

Table 1. Mitogen-stimulated lymphoproliferative responses of

peripheral blood lymphocytes
In vitro  Concentration CPMYSI)?™
stimulators  (pg/ml) %ﬁfc:tg Nonénf:ctsc;i*"
Con A 05 86,0(3658%32),715 158,5(231%§)3,123
PW M 0.25 77,1?651%71),092 143,9(61%15)2,190
PHA 25 91,(()321.5)983 114,(519??31)-732

* C.P.M ; Count per minute.
*** Mid-lactation stage

** 8.1 ; Stimulation index

Table 2. Mitogen-stimulated lymphoproliferative responses of
mammary gland lymphocytes

In viro  Concentration CPM*(5.1)* —
stimulators  (pg/ml) }gfcjtgc)l Nonanf:ctsc)d

Con A 05 43(% é?l 1,51(% <361 1

SO

* C.P.M ; Count per minute. ** S.I ; Stimulation index

*** Mid-lactation stage

et AR7] B2 Al o di gz 2
AR S F/HIAY BAFAAE g B4sE
FANIE B BEE 2579 92T 34 AL 7|
g AdAY GAA7NE B §8 vdFHez g @
THEEA P27 A FAY Soly Henrg 2 &
F o714 AL F IS R AlRE
Table 3. Comparision of suppressive activity on lymphoproliferation

between PMNs from mammary gland and peripheral
blood at nonlactating, peroid

Suppressive Activides**(% S.D)

Target ~ PMN supernates i
cell types*  from glood PMN supernates from Milk
50p*** 100M 50 100p 1504

—

2 9.6+4.5 322+11.163.8+£38 92.9+1.3 962125
3

*:10° blast cells/well after treated with H/F and reagent
to remove PMN and macrophage /monocytes
** : 1-(lymphoblastogenesis with PMN supernates/lym-
phoblastogenesis without PMN supernates) x 100(%)
*** : Added volume of supernatants obtained from 24 hrs cul-
ture of 20ml PMN cells(2 X 10° total)
1; Eight day cultured Con A blast cells(Cow # 743)
2 ; Four day cultured Con A blast cells(Cow # 785)
3 ; Four day cultured Con A blast cells(Cow # 725)

#1328
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