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Abstract : This study was planned to estimate the activity of bovine circulating blood lymphocytes using
phytohemagglutinin-M(PHA) known as T cell mitogen. Bovine circulating blood mononuclear cellst MNCs) was
separated, and cultured with or without macrophage(PHA"/M ¢ ~ or PHA"/M ¢ ) in conditioned medium which
stimulated with various concentration of PHA(O, 5, 10, 15 and 20ug/ml in medium), and then investigated the
blastogenic response and rosctte formation of lymphocytes.

Blastogenic rate(BR) was especially increased in PHA concentration(10 and 154g/ml) of PHA'/M ¢ * group and
their BR were 41.546.8% and 44.4+8.9%, respectively and BR in PHA concentration(15 and 20ug/ml) of PHA"/
M ¢ group was 32.8+6.2% and 31.41+4.6%, respectively. BR of lymphocytes was more increased in PHA" /M ¢ °
than PHA’/M ¢ * group when these cells were stimulated by PHA.

Rosette forming rate(RFR) of lymphocytes to SRBC highly increased when SRBC was treated with AET and /or
dextran, respectively. On the orther hand, RFR significantly increased more in PHA"/M ¢ * and PHA'/M ¢ ~ group
than in control group, but when compared with two groups, statistical significancy was recognized only in PHA
concentration(154g /ml , p<0.026) of PHA' /M ¢ * group.
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Hl PHAE 53 F4FH J279] FIFFAAE o
A, gt BE, TEAE £ % Hey €7
g’ BollA FEL 450l B3 A7} hikeA) A8
Hxe}.

Aol A o] FZ a2 Age] 7ieA FAl
Al 84 ufFol B o]Hg Ho|HdAx wAS
AEsigten, *H-thymidine g o4& Y3 F4%5
EA47)4¢9 MYE YEF FF3hikgo] Aol 7]
=7 w8tk e B9 AR S, A
oF 9] FHULE o] &eh=dl AL AT A H=
2 94 Ay e g s g ofgfgo] ). ot
A DeCock et al' & 5949 o] 82 d4lsle] &)
3ol ak-g wiagst AgolA] glucose consumption
AA-g A48k v}, *H-thymidine-g o] §3 Zats} §
A8 A A g Basiot

olo]] AAEL A AgHFEANA JEF FAlF
of #E A s FY=e] o, oA
YEFZA - BAS AFEr} glol, T$allA
PHAE o] &% J=Z7 F45-8 Fulg oz iz}
31, S o 2+ tAAIES) FETe] A4ata-g Eel
317] fstod oA|AIEe] Egted o) whE YELFFA
=37} PHAR #=3¥  conditioned mediumoy] skt
Y ETE9 rosette HA45 55 vl st

Nz X Y

AHEE  dAAE U JEFYoZE AFA 5
F A2 BN =255 @4 AR eE,
rosette YAl AHg8 HEFYe2A HeHk 715
NG ANA ASsla Qe Ase WS 42 A
YHEEZE o]&&lct

&8 G CHEM X (MNCs)22| : £2) 3oy
W el ¥EE AW (heparin 20 1U/ml, Gibco)&
2sle] buffy coat $-& H-elgt ¥ phosphate buffered
saline (PBS, pH 7.2)3} £3}, o] & Ficoll-Hypaque (F-
H, d=1,083, Sigma)oll 2247 400g= 4527+ 94
3 ¥ F-H interfaceol] & MNCsE 2a]slgct. o|a)
239 HY A= Gey's sole 2 spa sl

MNCsLH| chelf gl CHAME M7 : MNCstHe]
8 gl A EE cell adherent Mo g2 AAsHct &
ofsid, ofeol] 7|ed AYTF 5, 1) MNCs F plastic
okl 4 37T, 1A17F viekdt o i & =44
37l 3] - A)F1 3L pasteur pipetted o] -§3jo] Y= F
Foig #Hslod A28k ¢, 2) MNCsE plastic ¥jgH

o] FJ3 ¥ PHAE Helsix 7247 viFg¥ S}
ZE g o 2 wloky el 2akE ol W AT
E AAsH= A2 T2

Mitogen : Al¥el] AE% mitogene TYE-{Lolt
Eo|geg uwresl Bacto-phytohemagglutinin-M
(PHA, 0528-56, Difco Lab, Detroit)o]o, 5% FCSE
2713 RPMI 1640 wjAlel] 554 (0, 5,10, 15 9 20
ug/m)2 A7 sk

Conditioned medium(CM) : MNCs & plastic #f%¥
Holl 918 ¥ PHAE FEH 2 Azlsle] 7247} uf
oF 79 7 kel e CMoE 7H3sigirh

I FUSE : PHAE F54 A2, wiokdt g
ZF9) foFEl-g2 DeCock et al'e] W& Hehsiod
ARstedct. goFshi, MNCs 3 MNCs 9] 5 g
HAMEE adherentf o 2 Feldt JEZE F5H
mitogen &2 H7HHF3HES-8) wiRloll 2+ 1X10°
cells/m 2 ZA% X plastic vkl Rol 37%T, 5%
CO, 7|l A 72A)17F vhoFslgict.

2 whgog wiokdt AER-FAS UAlsle] AEH
& AAHI cell pelletir-g H3t o}-g t}A] wiA 2 A
3l o]F slideol] E%slo] Wright-Giemsa 3%t
¥ 0.5% methyl green o2 djzg sl FE3v]H
(x 1,000) slollA] JZF fokshs B on HL
T fok3hg-2 ol &40l mel Aksigict.

Rate of blastogenesis =

No of blastogenic cells

X 100
Total lymphocytes counted 10

PHA Xa|El g)zZ1o| rosette YAS : YT 19
rosette A5~ T (E-rosette) 3 B (EAC-rosette)E
FE5e] AAelch. Lok, TYZ 79 E-rosette
2 & €9l il wel polymerE AMelste] dxjs}
r}. &, SRBCE 0.1 M 2-aminoethylisothiouronium
bromide (AET, Sigma)& X &]&t (E,:; rosette), 0.1
M AET & Al ¥ 8% dextran(DEX, Sigma)S- 37}
& F(Earoex rosette) 22 FESGS, iR
polymerg MelslA] 92 SRBCE AHgsiict. ¥4,
B 2] EAC-rosette SRBCE AR 4& IgM
rich anti-SRBC serum 3! complement® X &]slo] 4
Alskeict.

Rosette 8412 H7ZA| g]ETe) 5700]4ke] SRBC
734 E PHAEZ BHHUT, roserte §4
S(RER) & ofe £-40l uheh ALFstsct

No of rosette forming cells
Total cell counted

% of rosette = X 100
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YTT Ropt B : 45 L0vllel Qe £
gl fJEE olfsl] PHAE 5= H7L A
FE 9 AATE 7247 i F B3
(x 100) sjoll LT Fo}8 whe-¢ yupsd oz B2
stgich. 7173 Table 1 A4S o] YLT Hokehe
£ PHAS 3718 AZ7250] FATET ¥& 3
7+ Bglew, PHA ¥4 A7l e diAIEE
UE % AAL Z5 PHAR 15u/m H7HE oA
g 5 S4EE Bech HAAZESE U A
9 JZF Fok3E2 dAAEEETo] AAIEA]
Azeet Srhsglen], S8 gAAEERTIAE
PHAZS 5 v 104g/m & 47F ol A {24 351A
2715191t (P<0.03, P<0.0002).

Rosette ¥AR(RFR) : E, Exer, Earrooex 3 EAC
rosette JA A= PHAE 54 A7l =475
o] PHA¥#2l 2} RFRo| Ao 2 o4 It
Z7Fg H9ch RFR & polymerE X2|%t E.r &
Eprroes TollA 00 dAAEERTH AATH
rosetteF A& w|ZoA = R HelAo] AAFEA]
okgkel. 3HH A A ZEFTFONAE Euprapex rosetteo]
Al PHAE 154g/m 37138 FollAuk 4| A EAATE
A ®rh $43IA Z7FHRCKP<0.026). EAC
rosette HAEL AALERE § AAT ZF W

vpebtel(Table 2).

LI

AEZFe] FAL ol F-79] ASoll sled 2l
A 23 DNA §42 vl 8ol AERde] ZAnz veh}
= shte] #HAeldk old AT FHEE AF
raitogen, lymphokine, -, AARIA 5 of&f FFH7F <
A3 gk o] F mitogeng o] Bslo] YETE wf
ksl =i, RNA 22l3 #|$H g DNA e
Egshe dH) S A Aol whasle " ¥
Bl Al E 2T H_A 9 Foteh A
Ao wldl 5& & 4 QUch”® Nowellol 2jslA
raitogenol|] 2}3F QEZF FAlgo] G HuH o],
PHAol| 2§ 2152 &9 FolA uhg o vlEe|d A
Foll JaliA] 11-28) 7|& T FEL79 FAle] wisi=ct
i shsder

e AFER QI JET FA45 FHol
Zb A Atolet A7) o E AL 8 FF A"
DAFE mitogen FF7 8 FE7 AP £EM 5
«2)7}Al Q1) Fas Wr) wfiolct. o AgoliAe
HNEQT SJsled HH=AL I A (RPMI-
1640) 3 MEEFE(1x10°) 52 221 PHA & ¢
%4(0, 5, 10, 15 9 20ug/m)E H7lsted Yo7 =

Table 1. Blastogenic response of lymphocytes added with or without macrophages

PHA Mg~ Mg
(pe/ml) + + + * -
Untreated 59+ 1.8 14.8+1.7 79.6+ 29 45+2.0 10.2+3.2 85.3+5.0
5 30.3+10.1° 21.8+5.7 479117 19.6+4.3 21.3+8.3 59.1+89
10 415+ 6.8 23.7+56 347+ 84 25.2+6.5 26.2+5.2 48.61.7.3
15 444+ 89 23.0+3.6 326+ 7.1 32.8+6.2 258+238 414137
20 36.7+10.8 204172 428+112 314+46 234147 452423
Values are expressed as M+5.D. from 10 cattle.
*P<0.03 vs M¢ " **P<0.0002 vs M ¢ -
Table 2. SRBC-rosette forming rate of lymphocytes added with or without macrophages
PHA Mg* Mg~
(ﬂg/”d) E EAI‘.—I' EAET*DEX EAC E EAET EAk‘['oI)EX EAC
Untreated 0.6+0.1 14.6%+ 3.0 419+ 74 11+03 05+02 148+ 32 48.0+ 28 0.6%0.1
5 39+19 330+14.8 683+13.8 42+33 25+27 29.7+102 68.6+14.3 34+23
10 44+34 354%127 68.0+116 3.0x+17 3.6+51 364+123 694119 35+2.4
15 50+1.6 340+106 806+53" 3.0+07 19+13 267+105 67.7+ 86 34+2.0
20 36+25 340+11.0 719x+111 26+12 34x37 328+154 652+ 87 32+24

Values are expressed as M+5.D. from 10 cattle.
*P<0.026 vs ¢

— 303 —



A4

oo YA o W 1 AT HAHE E
S 9 AT ZF 154g/ml o)A 74} B YIS
&S vk ol9d #2 AJ#2 Ishikawa and
Shirahata®*7} Holsteinol]l4] £2]3l f =72 PHAZ A
28E wh 15ug/ml oA 713 H2 YELF FF3-5
<+ Bcka Bad 2ot Ax)sich

HANES AF, vhelEl & T 2 RE2A g gl
g4l5o] glen, superoxide anion(O;)# hydrogen
peroxide(H,0,)5 reactive oxygen species(ROS)9}H
lysosomal fi4 ¥oluig}, monokine®} 722 HAE A
Asr] 4SS f5sln FYAEE Al T2
3 Qe ek’ Al XA A4 == monokine-&
A8 247158 she A ZA g2 84
o geg Fuof, =3 {3 ubgell interleukin-
J(IL-1)5-& Ruls}od booster effector84] X A
gl A&7l 4k v} E8 T cell mitogeng)
PHA 2 A5kt Z7¢ g T 9279 84
0.2 lymphokined] 4%<1 IL-27} ¥l4, fExlo] Y=
T fekstol Zteidte}l” Morgan et al'oll a4 2
2 ubHE 1L-2 £ T cell growth factor (TCGF)2A4 &+
Y Bold % u|Se|H AIE WL CD4 cell I
large granular lymphocyteoll 4 A§4k=]& lymphokine 2]
YFo2A O 752 T MEALR o]9el], BHIXS] £
AL f 5, MESA JZF, AAANAE 2 A A
¥ 59 4 9 g4 Boll Fodsin? PAY7H L IL-2
484 WE P4} autocrine systemol] 23 FFch”

A A o] E4F Y AlAFol wiel PHAE 54
A7rstod vkl CMe] | ZF g4l vlX]& fof3t
S-S Feldrd o2 A b, £ Agede tiAA
¥ E3Fol AATE) FEF FoFHgo] T
t}. o] Az Wahl et al¥ol] a4 o8] Uz
mitogenoll 218 T AEFe] G40l HAAE BLAA
Sol SJsto] ZEATkn W A% VAT Y
PHANEIZS THE) A=T ot Bgold
PHAX 2Tl F4de Ve EAF Ade
PHAoY o8] AFuifd A A2} T Y77} 27t
IL1 3 IL29) MERHEAE BHlshe] o5 AES
9 BE7Re) £ Fol Z4 Rl Bolehe Ao
2 Aasgic

Aol T YELE HEFHEF ot CD,
receptor® 7HA| 3 Qlo] T F=7o] Eel& st E-
rosette g AR el FE Foll wetAe A
E-rosette A0 vl 27| uf ol @2 A7A-E0l
ploymerE o] &3l E-rosetteJA S-S F7HA171 QL

t}. o] AgellAy £ ZAA FHL E, Exr,

Eurropex rosette 22 TYZFE | EAC rosette 22 B
YL L2 Hols o R o] 283t} Mitogeng o]
£olod YEZFE vl HEFE AFRAYEA
rosette$) 4 80| Z7FE ™ Miller et al®2 rosetteol] 4]
Y29l phyto-mitogenztFo] FaA=F FYEFHch
2ul x| 3] B X E rosette PAAMEL] 5 F7HIH
oha B3 shgict

2] rosette WY& o] &, PHAE 718k CMo sljek
@ gh9-2 T 9 B JEF9 rosette YA FF B33
ul, o] AgoflA = A HE] Eited o) I E JEZF
rosette A2 A9 Holx| ¢odr}. 22} PHA £ 4
7} wiokat F3 273k vliZel] glejA= PHA A
g7l iR Y e SUHE Hd B T
YEF BAGE Hldsle rosette FA S F7151%
o B YEZF9 AL 27 93 EAC rosetteol] 4]
£ rosette PAHFo] TAHGct ol AdA:
Gergely et al*o] A}gta} 2holl4] g EE PHAR A=
& o} rosette FA-E-S HEZ vl 27 E-rosettedd A
£ 7R B Xl d8kg ulXA Yeria
K Aol §-Asedch

o Azhg w0l Hob, PHAS| 31 AL}
YEFE G4 EAZ 483 monokined} lymphokine
¢ IL1 ¥ IL-2E B4, YJEF ool vl
rosetteo| A= T X gAo] A gl Frislo] £
rosette JA & Hole Aoz AasArt

4 B

o§iY mitogen 7}&H| T cell mitogeno & Lzi# )
€ PHAE o] &, 8¢ FZ79] R} rosette 34
& HAAIE Edtod o ajgl wiadt vl 2w} 2
< AnE o9l

YEZ ] o332 PHAE s5H(0, 5, 10, 15
g 20pg/ml) H7VA] 154g/miol A HAMFEEIF
AATE 25 =8 o3-S 2ok A MEES
T3 AATZIE vl QoA HAMIEEYFo
AAE R} FrVeidct.

3-3-8 9] SRBCo)| th3t rosette BAE-2 PHA
554 A1 AR BT AIAT B 5
HelEot F7ksiich aev 8 vlaA] i
29 gl Aol= A=A gkt ok, HAME &
il PHAE 154g/ml d71sko] wlokdl oh2 Eur,
pex Tosettes AAE Fo gt §4 e S B

%rHP<0.026).
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