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A Study on the Effect of Conjugated Linoleic Acid on
Immunosuppressed Mice with Corticoids

Hyung-Jin Lim, Jin-Young Kim', Joa-Jin Lim, Byung-Han Lee, Hee-Myung Park and Byung-Hyun Chung

College of Veterinary Medicin, Konkuk University, Seoul, 143-701, Korea

Abstract : This study was performed to investigate the immunopotentiative effects of conjugated linoleic acid on
mice immunosuppressed by administrating corticoids. Mice were divided into four groups of 8 mice. Two groups (C,
CP) were given diet supplemented with 1% conjugated linoleic acid (CLA) and the other two goups (L, LP) were
given diet supplemented with 1% linoleic acid (LA) instead of CLA. Prednison was administered to two groups (CP,
LP) for immune depression. After feeding diets for 3 weeks containing PDS injection for last 1 week. Serum and
gut lumen lavage were taken. Measurement of total Ig were executed using sandwich ELISA. Serum levels of IgA,
IgG, and 1gM showed some trend which groups fed with CLA were higher than groups fed with LA while IgE was
reduced in those fed the CLA intake, and groups administered with PDS were lower than groups administered with
saline. However, no significant differrences were seen in the proportion of total immunoglobulin in serum. In case
of secretory IgA, Group C and CP were significantly higher than group L and LP. Especially between CP and LP,
it can be seen effects of CLA. In addition that the CLA treated group weighted a significantly lower level than the
one's that have not been treated with CLA. These result support the view that CLA potentiate the immune response
and prevent immune depression caused by administrating of corticoids. In conclusion, CLA produced a situation
favorable for immunopotentiative effects. Thus, the clinical application of CLA is warranted.
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Prednisone(17¢;,  21-Dihydroxy-1,4-pregnadiene-3,11,20-
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saline solution(pH7.4)l &35l #HF FT7t 0.2 mg/mlo]

HEE sion Fof H7kA] 4°Ce) 2Tt

W8T (Group)2l EF ¥ XX

2 Ay dixed 49 747—} le o2 Ul
om CLAY did tizEog LAS A7FE 2(), LAS
) 7}51 oo} opA| ok 7% SE ~,—0% +(LP); CLAZ
7K #(C), CLAZ %.47}6}31 vlA| et 7U7F PDSE T
3 F(CP)eE Wrlen 7t 298 APFELS 77} guie
A gk
CLASH LAE 247t AVE U7} 197} HES drisigie
o, PDSE FoJdt 29 AT kgD [ mgl 2 vfy 797
2o T A 1041914 11A] Alolel] BrF U] FARIA
om PDSE FoldA @2 Lid CcEe 2o 279
stressS F-3}7] Y5l salineS TF FASIAT

3 (Serum)2] =2

Y Azt Fof] 712 ether "HE 3t HAS Fo F
T3 BERE 93EE A53 vy Mt RN
ANEg sidvh. AL IgA, IgG, IgM T8 %, IgEe &34
< 91319 microfuge tubed)] B 37°COIA EAIZF B
incubation A1Z) TR 4°CollA] 3000 ppme & 1587 AR
2] &9 microfuge tube®] 33} Sandwich ELISAE
Fate] 43

Hat U] ER2(Gut lumen lavage)2| &2

dag AFHBIEL F Fof) AFTANN Ao sk
9} WAe] JARE Azl gt g AAIS v, 2R
of st} Al$-3 FAEo) comical tubeE HAAF T
28530 2mi®] cold PBS(4°C, containing soybean trypsin
inhibitor 0.1 mg/mDE AA olel2 Ee{RM] wbes) H
ot 23 o 2000 gollA 3087} centrifugeE 3 &
of] AEd-S microfuge tubed) 713 sandwich ELISAS
o] EAEATHE

Sandwich ELISA

96-well flat botton immuno plate(Maxisorp, NUNC)%|
Primary antibody(capture antibody)Z4 Z}Ztel  plate®]]
goat anti-mouse IgA (diluted 1/1000 in carbonate buffer),
goat anti-mouse IgG (diluted 1/1000 in carbonate buffer),
goat anti-mouse IgM (diluted 1/1000 in carbonate buffer),
goat anti-mouse IgE (diluted 1/1000 in carbonate buffer)
E 100w FF3t 4°CollA overnight®E incubation 3}
gt} th2Y PBS-Tween(0.05%) solution® 2 33] A|23)
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2ol Buocking Solutions Zz19] plate?] 200 ul ¥ B
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IgA,x monoclonal Ig isotype standard (diluted 1/1000 in
diluted blocking solution), IgG, whole molecule(diluted 1/
2000 in diluted blocking solution), purified mouse IgM,k
(anti-TNP) monoclonal Ig isotype standard(diluted 1/100
in diluted blocking solution), purified mouse IgE,x(anti-
TNP) monoclonal Ig isotype standard(diluted 1/100 in
diluted . blocking solutiony ¢)XH O 2 dilution3t Standard
line® 33N HAE 100l B BFst oA 37°C A
14 ZF incubation AT 1 § T}A] 33]2] PBS-Tween
soluion © 2 A A g L secondary antibody(detection
antbody)?! goat anti-mouse IgA:HRP, F(ab), rabbit anti-
mouse IgG(aff.pur):HRP, goat anti-mouse IgM:HRPE 1/
100022 Diluted Blocking Solutionol] 24 3ted 100
EF3% Fo Al incubationAl 71 33]2] PBS-Tween
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Yol EZ Fojx]=H 4 biotin-conjugated rat anti-
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diluted bloking solutionyS 100 ul¥ B33 o} 37°C oA
1*'Z} incubation 3}3 63]2] PBS-Tween solution®.Z A3
== avidine peroxidase conjugate (diluted 1/10000 in
diluted blocking solutiony2 W}Z7IAZE 100 u¥ £F3 &
o 37°Col A 1A]17} incubation 33 63]2] PBS-Tween
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MAFA =], substrate solution®. B+ ABTSS AMESI
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(Microplate autoreader. BIO-TEK INSTRUMENT. EL31l
SLyZ o3t OD7F& S35t
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Serum IgA ¥ AN Z} 2 Immunoglobulin A2
FEE L, LPE, C2 283 CPEeo) 27t 17.27 £2.68,
14.49 £0.58, 20.67 £ 6.65 2T 17.80+3.74 ng/mlE 1}
Bt 2 274 Apole oS VeRiAlE 2o
CLAZ Foigh AP thxzol Hlal B8 £59 ¥&E
Hehlls 432 EML, PDSE quif} & PDSE £33}
A gk ol vls) W Ee AES HAThFig 2).

Weight (G)

g 3 7 10 14 17 20
Days

Fig 1. Body Weight

L : groups fed diet supplemented with 1% LA and pseudo-
injected, LP : groups fed diet supplemented with 1% LA and
administered with 5 mg/kg/day of PDS begun at 6/19., C :
groups fed diet supplemented with 1% CLA and pseudoin-
jected, CLP : groups fed diet supplemented with 1% CLA and
administered with 5 mg/kg/day of PDS begun at 6/19.
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Fig 2. Serum Immunoglobulin A concentration

L : groups fed diet supplemented with 1% LA and pseudo-
injected., LP : groups fed diet supplemented with 1% LA and
administered with 5 mg/kg/day of PDS begun at 6/19., C :
groups fed diet supplemented with 1% CLA and pseudoin-
jected.,CLP : groups fed diet supplemented with 1% CLA and
administered with 5 mg/kg/day of PDS begun at 6/19. Each
bar represents the mean concentration of immunoglobulin and
Y error bar is expressed as means® standard error (n = 8)
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Serum IgG. 7+ ++¢] Immunoglobulin G& 52 L,
LPE, G+ 233l CPiol 747} 14724323, 1423 +87,
156.4 +48.3 &3 150.5 £ 34.9 ng/ml- UrE}”E}. 7k 27¢
9] Aol FAGS B F gien Aol vHisst £
TE Yelilovt LAE Fog 4Eee EHE%OH vlsl =
2 FEY FEE YeMle A% PDSE FAE £
PDSE FofstA] g2 wol ujs] e 559 AS HAl
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Serum IgM. 72+ 9] Immunoglobulin M9] 45 L,
LPZ, Co+ 1813 CP#o] Z}7; 5856.2 +880.9, 5436.5+
820.9, 8842.6+4570.3 18] 6727.8i20458ng/m]§ v}
bt zb 22ke] Alole RS vEpAE Hatglon,
CLAZ 53 Z& tlxol vl & 459 73'%1:5 -
93, PDSE T3t Z& PDSE FASHA] &2 o) vs)
2o e o] AL BT L LPES A9 Mk
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Serum IgE. 2+ 2] Immunoglobulin E®] +5E& L,
LP#, C 228]2 CP#o] ZHh 234.4+99, 2467+ 103,
231.9+20.0 232 231.77 £ 15.78 ng/mlE WEFST)

7} F7be] TR o] ule AR FEE BleH o
2 Immunoglobulindl= Z#] LAS 718 #°] CLAE
A7kek FRTh ok #A4 JElde™ & PDSE F3 LP
o] PDSE T8l e L#RT %8 e Jehlisit
(Fig 5).
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Fig 3. Serum Immunoglobulin G concentration

L : groups fed diet supplemented with 1% LA and pseudo-
injected., LP : groups fed diet supplemented with 1% LA and
administered with 5 mg/kg/day of PDS begun at 6/19., C :
groups fed diet supplemented with 1% CLA and pseudoin-
jected.,CLP : groups fed diet supplemented with 1% CLA and
administered with 5 mg/kg/day of PDS begun at 6/19. Each
bar represents the mean concentration of immunoglobulin and
Y error bar is expressed as meanst standard error (n = 8)

ZFo L, LP#, C+ 283 CP#ol Z+zt 112+1.73,
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Fig 4. Serum Immunoglobulin M concentration

L : groups fed diet supplemented with 1% LA and pseudo-
injected., LP : groups fed diet supplemented with 1% LA and
administered with 5 mg/kg/day of PDS begun at 6/19., C :
groups fed diet supplemented with 1% CLA and pseudoin-
jected., CLP : groups fed diet supplemented with 1% CLA
and administered with 5 mg/kg/day of PDS begun at 6/19.
Each bar represents the mean concentration of immunoglob-
ulin and Y error bar is expressed as means ¥ standard error
(n=8)
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Fig 5. Serum Immunoglobulin E concentration

L : groups fed diet supplemented with 1% LA and pseudo-
injected., LP : groups fed diet supplemented with 1% LA and
administered with 5 mg/kg/day of PDS begun at 6/19., C :
groups fed diet supplemented with 1% CLA and pseudoin-
jected., CLP : groups fed diet supplemented with 1% CLA and
administered with 5 mg/kg/day of PDS begun at 6/19. Each
bar represents the mean concentration of immunoglobulin and
Y error bar is expressed as meansz standard error (n = 8)
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Fig 6. Secretory Immunoglobulin A concentration

L. : groups fed diet supplemented with 1% LA and pseudo-
injectzd., LP : groups fed diet supplemented with 1% LA and
adrainistered with 5 mg/kg/day of PDS begun at 6/19., C :
groups fed diet supplemented with 1% CLA and pseudoin-
jected., CLP : groups fed diet supplemented with 1% CLA
and administered with 5 mg/kg/day of PDS begun at 6/19.
Values without a common letter are significantly different at
P<0.05. Each bar represents the mean concentration of
immunoglobulin and Y error bar is expressed as means stan-
dard error (n = 8)
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