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blastogenesis and production of antibody in Korean native goat

Jong-man Kim, Jum-sool Mah* Yun-seong Jeon*
Veterinary Research Institute; College of Veterinary Medicine, Seoul National University*
(Received Apr 24, 1991)

Abstract: In this study, effect of lcvamisole, selenium and tocopherol on the lymphocyte
blastogenesis and antibody production in Korean native goat were evaluated é#n vitro and in
vivo.

Lymphocyte blastogenesis of goat blood increased significantly (p<{0.01 and p<0.05) when
the cells were treated in vitro with levamisole at the concentration of 50~500gg/ml, with
selenium at the concentration of 0.062~1.0xg and with tocopherol at the concentration on
12.5pg. Increased lymphocyte blastogenesis was detected from 2 to 24 hours after oral admini-
stration of levamisole (2.5mg/kg of body weight), After 7 days, increased mitogenic response
of lymphocytes was not detected.

Meanwhile increased blastogenesis of lymphocyte from goats given the selenium-tocopherol
mixture (selenium 100pg-tocopherol 200IU/head/day) was detected from 10 days after feeding,
and the tendency continued throughout the entire experimental period.

When immune responses of goats against PPD were subjected to test by ELISA, the mean
IgG titers of levamisolc group (1:1,800) and sclenium-tocopherol group (1 :960) were higher
than that of control group (1 :600) at 2 wecks after 1st inoculation.

At 3 weeks after Ist inoculation and 1 week after 2nd inoculation, the significant (p<(0.05)
differences in IgG titers were detected among the three groups. The mean IgG titers of leva-
misole group, selenium-tocopherol group and control at that time were 1 :20,480, 1:5,120
and 1: 2,640, respectively.

The IgG production of levamisole group was significantly (p<{0.01) higher than that of

control group.

Key word: Korean native goat, lymphocyte blastogenesis, antibody production.
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dho] AX 9% 98¢ .13

Levamisole2 BAl Lol A4 dF& F4 gov}
Th A 29 +3& FAANz TAZS 9479 ute
T FAAA AxHY HEE AFHezd BA Y
7158 Z4AA 9L Fo FAP45¢ Edd=
G ef, b8

Seleniums} tocopherol -F-A}5}A FAkslAlz A4
o] 4F AEAA 4 AT A ALES £
Slale] AGALE Bige s FAPAEE F4A4
e 5 Aldez A9 @ Axd95E £ &8

2 o FeolA £ levamisole, selenium @ tocopherol
ol Fx 79 75 ARGl v ¥ A3}
71 st AFANRASFY] EF A= T/ 58 A¥R
el el gAadels 24892 ol AA7 FA4
Aol wlA & 5A4E okl Ayt

HE R® YUY

HHEE [ AF 15~20kgd] FFAN G4 UFE
Ag3le 5% A4 8F Y TE Fesid AdH
WellAl f%3tgel e e AAY FHoz
AHEElg oM, 9% 354 3T L2 Yo levamisole
¥ Z, selenium-tocopherol Fo 7 @ Fo8t= e
HzFo g gt TLH AF2AAA ALsdA A
Aol A Fz17 53 AP A dFE AY
B ok,

Levamisole %! selenium-tocopherol®| MU0 :
levamisole® 4t A F kg3 2.5mge PPDE A5d
1F 338 15 Zdez, 134%F 35 9 233494
F 15 714 43 F3 9o wFd 243, 2447
974 Fo =75 R & APHA

Selenium-tocopherol F¢ F-L selenium 100pg3}
tocopherol 200IUE 1§ %o = 3t9 1% PPD ¢34
% 37 ANE 1Y 134 FFR T8 AFste 2
A FAAEF 25 FAA 8F7 Fi3kdA 109, 304,
459 2 56Ul FxTEF Fel3ld 7 eA4AE 9.

Aoy gzTe levamisole, selenium %! toco-
pherol X 2| : levamisole hydrochloride (Sigma),
sodium selenite (Sigma) 2 dl-e tocopherol (Sigma)
& 74 Az gg WA (RPMI 1640W] 7] (Sigma)
88%, fetal bovine serum 10%, L-glutamine (200
mM) 1%, &4 A (penicillin 200IU/ml, streptomy-
cin 200pg/ml) 1%18 =& 2Edtq Mz 9
=9 ¥t CO, #2764 37°C, 30%7 #&
Ad ¥ AF A5AAE AAFRA.

A glzael 822 J=TE Kehrli 59% percoll

gradient centrifugation We] we} £4528 8¢ .
% ¥FzAd 2% ACDY (sodium citrate 22.52g,
citric acid 8. 0g, dextrose 22.0g, D.W 500ml) 5Smls}
Ak AN AT B 65mlE EFstm 2,500
rpm, 20¥7 94 £33t 4EFE 299 buffy coat
% capillary pipette2 i 33 PBS (0.01M, pH7.2)
5mlg R{A7 AL percolld (¥ % 1,084, stock
percoll® (percoll, ¥} % 1.130 90%, 10% saline 10%)
70%, saline 30%) 4ml7l ¢ Qe ZehxaE YA#
o %% b 1,500rpm, 40E7 QLA E= St
Percolle]l ¥ 4% A £33 ¢ #Hsle] PBS Smle] 3
A7) 2 lysing®] 3} restoring oz A 3d T g
o d& A¥TE F¥AZ F PBSz 23] d4AF
a4 ot

ojgte] A AL I L Fesls] 9
Al 2o g RPMI 1640 Wi A off A 27} 2% 10°/mls]
A AZRGYE o] 2Au FL FEhaE Ao
Sml¥ 5% d§ CO, 271014 37°C, 247 =) &
sty e, ol sho]l wiokdt Az Ak Zwld A
S5 Atz WA Riso de gy
T4 3ol PBSz AAF o4& Az4E 98 F=2
ZA 8k f2¥3nk3 (blastogenesis)& 72 A8h 4 o

B Ze fok3ul® (Blastogensis) TAl : Y x 79
blastogenesisi= Denizot$} Lang®]® o] wie} A
o) 31+ mitochondrial enzymeql succinate dehydro-
genasest tetrazolium A2, MTT (3 (4,5-dimethyl-
thiazol-2-yl) 2,5-diphenyl tetrazolium bromide,
sigmale} W33t A4 formazan}g WA We
2 &A%t %, 427§ RPMI 16400 A 2 4| 24
7} 1x10%/ml & = & 248l 100xi4 microplate well
o] ¥33}3, mitogeno & Con A (Sigma)¥ 10mg/ml,
PHA (Sigma)¥ lmg/ml, =23z PWM (Sigma)&
40pg/mlz RPMI1640 W) 2] of 5o, o 3} (pore size 0. 2
pm) &5 F g PFete] —20°Ce] REG Ag
ConA% 640d), PHAY 400W), PWME 10M) (4ug) 2
34 ste] mitogen¥ 2 10044 ety dzzE
mitogen ™Al RPMI1640 Wi =] 100pl% 7}3lg =}, o]
stato] A2l @ microplater 5% COp 71 49 3874
A 37°C, 48A1 7k Wi a3l =}h, ui eko] B} microplate
% 400rpm 15%7 R43t (IEC, DPR-6000, Rotor
No.227) 4&9 ¢ AAsz MTTA (2mg/ml) 5004
& 7 welle} 713 o4& 5% CO; 7139 #2764
37°C, 347 w&AZ . ukgol
otAl 400rpm, 103 @A 3 FZ2 A& Az 44
¥l formazan§ isopropanol 1004/% 7}3te] £aAA

¥y microplate®
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Levamisole 2! selenium-tocopherol S0 7} gﬂlg
Ao njx= Efx*l' g2
(D4) vl k] 9 & trichloroacetic acid(TCA) 2 A = 8}
o] 9.2 PPD {r?‘«’.i-g RPMI 16409 #] & 60mg/mle] &
G Gl g o T FHon AEE
Sk,

G914 £ PPDY 25mlE %39 incomplete adju-
vant (leco)ﬁ} 4 o] glass homogenizer2 A3} 3
t}-8- levamisole, selenium-tocopherol Fof & 2 w3
o Foll dfsled 7zt 3FH] Aol FE& 2mly
Wz 18 AEstaz 35 Fd 234 F skl

Mycobacterium avium

(]
=%

Aboro w ] PPDEE AE37] A4 AE F 1
ol ALE) 137A oz 8FAA A Pste] HF IgGY
224 AAdg e, A7 4L Voller 54 %
el web 24 ELISAY ez gt

| o}

Levamisole, selenium % tocopherolO| Aj#{atLy

ol A & =72 blastogenesisti| O|X|= H2: levami-

sole, selenium % tocopherolo] ¥ =72 blastogenesis
o fAE 9FE A g AR J=zTE
A A = 2ol st APANdA HAHE o3&
Con A, PHA 2 PWM %29 mitogen2 & 314 3}3}
9l o] i blastogenesis A =5 MTT methods] <3}
o 434t

levamisolez A&l 8 ¥ =79 blastogenesisi= leva-
misoled] %9 mitogend] FFol web o]zt A
o5 50pugoll Al 500pg7tA 8 FEolA AAFA FAs)
9 ¢ (p<0. 01, Fig. 1).

Seleniume. & ] 3 g 279 blastogenesis®. # i]

TEE

g
¥ 2 mitogend] FiF ] whel kol 7k 9lglen 0. 062
pgol Al 1. 0pg7b R e ol Al & A s WS
9 e (p<0. 01, Fig. 2).
Tocopherol® 7% Al Exral 3.12¢14 100IUH

o] 37kt

o FmolA FAY oz Kol ] o] Foks
Qom 12,5004 78 AAR HEEHE e 9

ch(p<0. 01, Fig. 3). mitogend =2 2=l PHA7 7%
& 0 blastogenesisir Fudlger ez Con A,
PWM o] 91t}

Levamisole 2! selenium-tocopherolg #HOH & 4
o HMEZYZ :r“’l blastogenesis : A} kol
FodAs) Fol F 247, 2447 2 79 Fol e
2R 4& g =7 Con A, PHA ¥ PWMe

levamisole-&

=
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Effect of levamisole on blstogenesis of blood

lymphocytes in wvitre. Lymphocytes were

stimulated with Con A (15.6¢g/ml), PHA

(2.5pg/ml) and PWM (4pg/ml). Reactions

were performed in triplicate.
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Effect of selenium on blastogenesis of blood
lymphoeytes in vitro. Lymphocytes were
stimulated with Con A (15.6gg/ml), PHA
(2.5pg/ml) and PWM (4pg/ml). Reactions
were performed in triplicate.
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Effect of tocopherol on blastogenesis of blood
lymphocytes in vitro. Lymphocytes were
stimulated with Con A (15.6pg/m!), PHA
(2.5pg/ml) and PWM (4pg/ml). Reactions
were performed in triplicate,
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Fig 4. Blastogenesis of lymphocytes stimulated
with mitogens after oral administration of
levamisole to Korean native goats. The
levamisole (2.5mg/kg of body weight) was
administrated 4 times at an interval of a
week.
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Fig 5. Blastogenesis of lymphocytes stimulated with
mitogens after oral administration of seleni-
um-tocopherol mixture to Korean native
goats. The selenium (100pug)-tocopherol
(200IU) mixture was administrated once
daily for 56 days to 3 korean native goats.
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Fig 6. Antibody titres in the sera of goats inocu-
lated with PPD after oral administration of
levamisole and selenium-tocopherol mixture
to Korean native goats.

A5t o =79 blastogenesisy: MTT methodsi 2]
3te] AALE 23 Y mitogeno] #it Aol AR
ot Fo ¥ 247k 38 53] A Fste] 244 7]
7t ¥ A blastogenesis W§E veEiges (p<
0.05), 79 Fel+= FdAds v W& vEug
o} (Fig. 4).

Selenium-tocopherol&- A%l F¢ A, F4 F 10
9, 309, 459 P 56| PxTFF ¥l blasto-
genesis® AAIF A# Fd ¥ 109 3 wgol F
7Halzl A Fste 309 §¥ Fo A e AT
blastogenesis ¥l¢4 vehvgles (p<0.01), HAE
wech s Aole Aot 569744 A4 blas-
togenesis ¥t-3-o] A &3l o} (Fig 5).

Levamisole 3 selenium-tocopherol S0¢i 7t At
el §iE PPD &H MMof nlX&= Y& : levamisole
9 selenium-tocopherol-& 4t%ke] FoFezA PPD
Fdol 3 AP FFo] JeAE 27 8314
3549 Alckg levamisole FoF,
pherol ¥4 ¥ % F43A ¢& dxzFez 3o 7
AYEel =8 A¥F PPD ¥4 2ml (30peg/mDF 1
A AEH ¥ 354 A 243 F 8 et F AH
Tol FUE AFTH F 15 AR Ao EF
IgG7s1E ELISAY ez JA3dz 2 &3¢ 243
9 et

FEAF A 1AAF F 1574 3] AQE 25
ol PPDe] Wi IgGE A2 4+ dgevt 257 ¥
oz FAE A4Sz FAsE levamisole T4
Fo] 1:1,800, selenium-tocopherol FoF& 1:960
oo, WFdE2FL 1:6600%0c. 14 A
& 33 ¥ 239 AFA & v Fo 3t selenium-
tocopherol #o] & %7t #A 77 A4 &3 A
g el le vt levamisole Fo & 18 dA
o] glo]l #FA77 A% 45t 2344 % 17 ¥
£ 28 AYTAA A3 & A E Y o leva-
misole F9F& 1:20,480, selenium-tocopherol &
o FL 1:5120 28z vige dHERTL 1:2 6402
2A Az st ¥ FASFE e on o9
2 FA e AN 75742 A%

g 27 FA719 Heolst A Bkd A7)
€ 1A4F 357 ¥Fdod 2AHF 15 Fid= 493
ol & el gl ol A4 Aale]A levamisole 2
selenium-tocopherol& PPD #9e] w#§ IgG 49L&
Z2AAAGE AL ¢ 4 JdAend, levamisoleo] sele-
nium-tocopherol® o} §AP4 z 7 FL Aoz
e}y o} (Fig 6).
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o #

AANA D277 FQEA 53 A5eA HA &
dgste FA43 23NAE AF 9944 Azs) o
o AP AR AN HZFE mitogene = AF A7 H
potassium, calcium, sugar, nucleosides 2 amino acids
o A 37 F2189 A4 o g protein, RNA, DNA#
4ol &7}eke} 10! levamisole® FAl 52 £¢] thymo-
poietin F&7] A} W § FAEY FE FEZ T AE
thymopoietin 483 9 28351e] o] &g ¥4z}, 12

£ AgelA levamisolez AFAHo)A xFE A
2 & A5t AukH o2 blastogenesis ¥l-3o] 71314
2.5 500pgel A 7HE 2 WSS vEbigch AFF
of AP Fo 247k F8 27 wbgol F7
o] 244 7kel b AABAE. o] ¥ levamisoles]
8 3 7 blastogenesistl$- 57272 3+ Hennessy et al
0|13 21 E o] levamisoled FAHH A7 =79 mito-
genol g W& AZHAEALE FAAATE =B
., Ishikawa®} Shimizurl't o] AFFH= B/‘ﬂ
xe 9 #HAol FAGE FY nme uF
¥ w) levamisoleo] % =79 blastogenesisil-3-& %
ZA ke AolA fA Atz @ 4 Qo 28
Y ol FAH o7 dexamethasoned Ho3dle WY&
ABFA R aoA B AR AY 5o A =)
Ao A & levamisoleo] Y =7 ubgo] E3st U
%+ Purswell et al'®st Roth®} Kaebaerle!®e] n.z9l:
Aol 74 gl +t

n Eo0] 2 & 2 mitosisE e+ mitogen 5] Con
A, PHA 9 PPDE TA %, PWME BAl % % TA %
a2z LPSE BAZE F2 FAFAAL I L A
oA 8 £+ blastogenesisE 43} mitogene
g2A¥ PHAZ 744 & g dogen tfger
Con A % PWM %22 #gel 3% rhehigich,
oL el PxF Fo TA e} BAxe F ¥y
$o] ttE 2 mitogend 2 AFTE § JE Ax4 @
Aol A7 WE AoE 44D,

Selenium#} tocopherol& lymphokined A3} mito-
gend] #4-& A3 slE prostaglandin @ 2975 A
3] Z2¢] corticosterone 59 FTEE ZaAFoEH
WA 5E FAAA G 1520

Seleniumo.2 A@AN oA A §d P2+ FA4o]
AutA oz ZFs15l9 .09 0. 062ug~0. 25pg/mlo] A &
3 %2 blastogenesis 3-8 el ¢k o] & Swee-
ker et alo]l? selenium® WYy % 2AS5H L FFo

A 0.1~0. 2pg] FEZE AASE 4HF fFAR F

224 At A A=z 843
FEFESE € 7 Arh

Selenium®} tocopherol-g& EFFea FolA =4
9} blastogenesistt-&-o] F Ao ulsle] WA )
3t vh. o]+ Larseno]? 9¥o)lA] tocopherol @5 o)
A] blastogenesise] Z73 a7 Qlvbs seleniums} ¥
A dFd& At Fsasdst dgdvhs Bae) Larsens)
Tollersrud® 3 Reddy et alo]? selenium 2 tocophe-
rolg &% =& EHFS R J=TF ubGo] Frbely
e 4AES QA s Aol

FA A Aol 9ol levamisole mitogenst Tl o
FAEF RS FAAAL 49 FTa3 wE A

£ A58 AEA e TAz 2 Fagd=zT @

T ATHezA Addy wge FFA 0N

Aol A T2 levamisolee Fo3 ¥ PPD 3¢
AE3x F43A G Hz2A % [gGrtE vz g v}
ARA o2 Fo T YA Fgon 248 F 15 F
= 2T 12,6400 uldte] 1:20,4800.2 =3
FA 7k Aol & vEh lvt. o] & Babiuks}l Misrag]?
Z:0] A herpes virus-1o] W& = Qqut-g& %7}, Onaga
et al®]® Eimeria temella 3ol ®13 =oguls =
7, Hogarth-Scott et al®]® levamisole®} clostridial
combined®{ Al APl A7 A4 59 Asts $
A3t A A o] o levamisole® T® =7 blastogenesis9}
‘Zr'.‘i"d =279 AT AT 2oz ghdd g

FAARNL2A FAAA FAZEHL AFE A

3}“1‘} T SlAch ey A A=A g6l A
levamlsole"l FAA Y FAEA} Q8¢ nag
Jenkinsg} Hurdle®]? ZA 7l ctan] o]t xjo)
= 399 F%, FTAFEY 9, A3, FdF
b ol ubfel viel o ol YEg mHE 5 gle

=, ol & gcl#e] AAE o4 F7E Fest At

Selenium#} tocopherol® &3 Fed AtskelA IgG
7t 2T udte] FFY A7 Aty es
EZgton 244 E 15 ¥l AEE 1026400 ¥ 5o
FEL 115120024 FA771 & 224 ey
o, o83 AdE 4 FFY FEA seleniums)
tocopherole] %ol W& FAALE ASAAGE »
28 % ASE JAY § gl wH»

levamisole ¢ 7 selenium-tocopherol Fof &3}
S FANAA 5SS v2g A levamisoleo] IgG 4 A
o v& F& a45 deduidsh 2V o159 &
of A3 ot FH/E AL v JddE APY
W, A8, FAEF, N4EFE 5¢ HHer F
TF3tedof & zlo]r

nle o]o
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o) Aol A 23% npelzre] levamisole, selenium %
tocopherole] g 279 75 AP FEAFAS
98¢ 9% F gden geoz o5 LT
AE2g AQEAA AdAd T4 F o &3] o] FolA
oF & Alojrh.

g £

Levamisole, selenium @ tocopherolo] 19
blastogenesis9} FA P Fo] v = &g A H 4
%& TAsA AA S} AFAH NN =A 3.

3 =79 blastogenesist levamisole, selenium, =
el wet o #4o] Frtged 53 levamisoled
50~500ug, seleniumg 0.062~1. Oug,
12.51U) A @A &A= 9t (p<0. 01).

mitogend 2+ PHA~} 7134 %& blastogenesis i}
<€ fFsigden dgoz ConA, PWM o] 4.

FAFo] AgelA levamisole Fo F 247+ %
Bl blastogenesis 4F-3o] F7}3ld 2447kl A A3}
L0 (p<0.05), 74 FoE Fo A ol A+
selenium-tocopherol Foje]A = & =79 blastogene-
sis 5 ¥ F 109 ¥ FrHsh] A st 304
o @A Aol vebl o (p<0.01), Fo FALA
A A&ty et

Levamisole, selenium-tocopherol®] PPD ¢4l 4 4
ol PlA = mdte] A AP oA Fo]Fo] v F
of dzFo vde FAYY AL5aHds dden,
134% 2% o] levamisole, selenium-tocopherol
9 zF9 ELISAd &3le zAg IgGrle 1:
1,800, 1:960 2 1:600°13lct. 23¢9 AF 15 ¥
o #HsA e ¢]22] levamisole Fe] Fo] 1: 20,4802
2 714 %% = selenium-tocopherol F4F& 1:
5,120, HZFL 1:2,640°141 .

tocopherol&

g2 o2 #®
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