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"LA Treatment Effect on Immunsuppressive Effect of Corticosteroid in Mouse
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Abstract : Dietary conjugated linoleic acid(CLA) has been shown to affect immune function. Thus, the objective of
this study was to investigate the effects of CLA on the mice that treated prednisone. Mice were randomized into 6
groups and fed diet containing either O(control, P), 0.5%(CLAL, CP1) or 1.5%(CLA2, CP2) CLA for Sweeks. Before
1 week of finishing diet supplement CP1, CP2, and P group treated the prednisone by subcutaneous injection. The
levels of serum immunoglobulin A, G, E, gut lumen s-IgA, MLN immunoglobulin A, body weight, mucosal protein
was compared. The level of serum IgA in CLA1, CLA2, CP1, and CP2 group increased, while which of P group
was decreased. The level of serum IgG in CLAIL group increased, while which of the other group no differences.
Serum IgE level showed no difference and the immunoglobulin production in MLN lymphocyte in CLAT group
increased. The level of gut lumen s-IgA in P group showed decreased, while which of the other group showed no
differences. These results support the view that CLA supplement partially enhance the cell-mediated immunity and

overcome the immunosuppressive effect of prednisone.
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Adol= 913  prednisone(17¢,21-Dihydroxy-1,4-
pregnadiene-3,11,20-trione.  powder. SIGMA. U.S.A)S
phosphate buffered saline(PBS) 8- (pH7.4)ol £33}
ZTEE7F 02 mgmlt HEE Sten, FoF 7R 4°Co

B
HagzEde] HgEAS 43 Sandwich ELISAY):=

PBS(NaCl 8g, KCl 02g, Na,HPO, 1.135g, KH,PO, 02¢g
in DWI11/, pH7.4), carbonate-bicarbonate coating buffer
(Na,CO; 0.795 g, NaHCO, 1.46g, Thimerosal 0.05g in
DW 500ml, pH9.6), blocking' buffer (bovine serum
albumin(BSA;fractionV, SIGMA) 30g in PBS 1/, %3
2454 (0.5% BSA, PBS with 0.02% thimerosal), W3-+
ZH 400 mg o-phenylenediamine dihydrochloride/L.  and
3.5mmol H,0/L. in 50mmol phosphate-citrate buffer,
pH5.0), RHSAX|FAGM-HCHE o83, AxFaA|
(capture antibody)®|
antimouse IgA(a-chain specific), polyclonal affinity isolated

monoclonal affinity isolated goat

goat anti-mouse IgG(jchain specific), monoclonal rat
anti-mouse IgE(heavy chain), ©]2}&}3(detector antibody)el|
goat anti-mouse IgA(o-chain specific, peroxidase conjugate),
goat anti-mouse IgG(ychain specific, peroxidase conjugate),

rat anti-mouse IgE(epsilon heavy chain specific, peroxidase

conjugate), reference standardZ4% mouse IgA (kappa,
TEPC 15, purified immunoglobulin), mouse IgG (reagent
grade)E ©]-&-sITt.

Hubst A=A A9 (gut lumen washing fluid)e] A
A2 ele
sulfonylfluoride(o~toluenesulfonyl fluoride), trypsin inhibitor
(Type 1-S: from soybean)S AME-3FT}.

A7V 24 (mesenteric lymph node, MLN) #252] 3]
g@ol:= RPMI medium 1640(with L-glutamine without
sodium bicarbonate, GIBCOBRL. U.S.A. penicillin 100 U/ml,
streptomycin 100 pg/ml), Histopaque-1077 (polysucrose,
5.7 ¢/dL; " and sodiuml diatrizoate, 9.0 g/dL. aseptically
filtered), Bactolipopolysaccharide B(Escherichia coli O26:B6;
Difco Laboratories)& ©]-&3}5th.

leupeptin(acetyl-leu-leu-arg-al), phenylmethyl-

L
2o B % AX. & A¥oE B PFEL U

HHC B AXZeE WY AREE A1EZeEH CLA

AFEE7E E8H)89) 05%9 1.5%F BFHSE F(CLA 12,
CLA 2), A2 A7 2ol AlEAFAT S5 /A
s AEERY 44RE AEAFH 1277 A7 19 13]
9] prednisone(8 mgkg)®] FHE 3= w(CP 1, CP 2:),
A37ZL prednisone(8 mg/ke)?] FAZPHICE o] 7
T 7 77 WA s

BE oA d9H¥e] AlRE Fo3id o, CLA AR
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AL AT oS NEste] BdlEda AES ST
Hoe HAZZEY A, G, EY S 23819 4°C, 12,000 g,
1027F Yalse] 3 38 20p 58] -80°Cel B3
skt
Az are AE3le] HEHo] 253 & RPMI
1640 viAol] HolFEkrE MAjg]sle] A0 o]&-atirt.
O, ZAl 0

depeidol 248 g AEe
2 FAEECE g8t w WEHOE SElolx FY&E ol
3] Juke Fofulo] MFHSIAT olFA AHFHS AES
FTol2 2715 AAT = FAE 543 5 PBS(containing
100m-mol/L. PMSF, 100 umol leupeptin) 1 miol] Eo] o)A
2 Teflon pestlesE ©]-83ld wdSA A} #F8H AE
2 4Cold 1027 12,000 g2 PAlE sl AZavte @
of B4 H7kx] -80°Cel] HasTt.

A EHEE e ks HAEg § FA] Ice Bath
o] ¢]5S 3l 2mle) Cold PBS(4°C, containing soybean
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trypsin inhibitor 0.1 mg/mh)E el Tkl 1087 4
HA FE3 HFo] HEFE 3 T wbedl &4 4°C 650 g
o 1087 AR stk 450S ol AEE tubed]
$7 % PBS(containing 1 mmol/lL phenylmetylsulfonyl-
fluoride, 100 umol leupeptin)$} 1:109] HI&= Etate
4CHA 12,000 g2 2087 QA EEst AEds doi
I HEZEEY A BA7EA -80°Ce] BT,

FRuandel 24, Froae] SES4 L Bradford
methodol] €3+ microassayoll 28] 27835t Standard
curvet- Bovine serum albumin(BSA, fractionV, SIGMA)
£ ol&3h

A7 A (miesentéric lymph node, MLN)S] Az,
2Z3lo] Y AP ZE S RPMI 1640 ¥R o] SA] &
2152 (teasing)5t 2, RPMI 1640 MR Z 33 M3
(mmsing)S ¥ F tissue scumS A A3SE7] & 100 um
meshol| 33T AFOHEE AAT7] A3 HEF-F=
(cell saspensionyS 37°ColA] 30% 5<F ¥iFaisich. 10mL
o HNEEHEL 10mLe Histopaque-10779] F-f3td
1500 g2 3087 A4EY 3ok @ =3 (lymphocyte
bandysr ZAIAHA Dol MEES oA AlFSHL 1.5X
1P celis/mLe] D= (density)2 AlXFstA, 96-wellellX] RPMI
16408} %] (containing 10% fetal bovine serum)ol] Al Euj%F
=HTh 12470598 3E7E AFE 1.0pg/mLé
lipopolysaccharideZ Z7V81t}. 48417k wHgAIZE & ®
=228 A2 24E st Alge sopd £53 &
A H71R] 80eCel] Rastd

Sandwich ELISA.

(1) NES AAY

96-well flar bottom immuno plate(Maxisorp, NUNC)®]|
goal anti-mouse IgA (1 pg/well in 100ul PBS), goat
anti-mouse 1gG(diluted 1/1000 in carbonate buffer), rat
anti-mouse IgE(1 ug/well in 100l carbonate buffer)E
100 WA B3] 4°CoA overnight incubation 3HATH.

PlateZ ThA] 33] AA(0.5 g Tween20/L PBS)3}3L blocking
solutionS 150 pp¥ EF3le] A2 (humid atmosphere)oll A
42]7RESt incubation 341t 33 ML 3 107102 3
23k AL 100ud B53le] 37°CellA 1MZHEYE incu-
pationr2 g 3 43 AEE SITE AXEA (detector antibody)
- 1:15002.2 3]A(PBS containing 10g BSA/L)3t
100w B8l 37°ColM (AIZFE<E incubationstSATt.

opxlEte 2 43)%<t AAS & F plaedd] A4S
ideveloping solution)y 100 A skl 308 &< R
£ Yo F UgAXGFA 0T WG HYAANA
it
Helg2Ed A, B9 2400 490 nm, HEE2EY G2
22160 570 nm filter & ©]-8-51%
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A& AF}= SAS package®] general linear model
(GLM) procedure (SAS version 6.12, SAS Institute, 1996)
£ ]85} Duncan's multiple range testol] 2J3ted A4 st
Aom, P<0.059] FlAduke A skt
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Fig 1914 B ulel 7o) 48.88 £ 5.67(ug/mhE EFHTH

CLAIE, CLA2Z, CP1E, CP2#e ZHz} 61211524,
60.25 +3.55, 61.30+£2.36, 59.52 = 1.41(ug/m)= thEol
H)8le 494 A=P<0.05) Z7HE YeRAAT

PZS 3938+ 1L.07(ug/ml) E YERY izl Hlstd &
94 Q1E(P<0.05) A4S BT

HHMHAIFRED G

UM e HaZFREY GEEE 25.61 £15.36(ug/ml)
2 ekt

Fig 2614 B u}$} 7ho] CLAIT-S 29.76 * 14.5(ug/ml)
2zl Hlsled foA U=P<0.05) F7HE UERESL
T} CLA2ZS 19.86 1928 7tadhs o2 uehgeu
Folgde A=A 3t

CPITL 24.46 + 12.85(ug/mh= thzzol vlste] 2k 7+
2395d FolAde AAEHA 2Tt CP2E2 19.86 £ 133
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Fig 1. Serum immunoglobulin A concentration

C : groups fed control diet and administered with saline.
CLAI : groups fed diet supplemented with 0.5% CLA and
administered with saline.

CLA2 : groups fed diet supplemented with 1.5% CLA and
administered with saline.

CP1 : groups fed diet supplemented with 0.5% CLA and admin-
istered with 8 mg/kg/day Prednisone.

CP2 : groups fed diet supplemented with 1.5% CLA and admin-
istered with 8 mg/kg/day Prednisone.

P : groups fed control diet and administered with 8 mg/kg/day
Prednisone.

Each bar represents the concentration of immunoglobulin and
error bar is expressed as mean®standard deviation (n=5).
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Fig 2. Serum immunoglobulin G concentration

C : groups fed control diet and administered with saline.
CLAT : groups fed diet supplemented with 0.5% CLA and
administered with saline.

CLA2 : groups fed diet supplemented with 1.5% CLA and
administered with saline.

CP1 : gro ups fed diet supplemented with 0.5% CLA and
administered with 8 mg/kg/day Prednisone.

CP2 : groups fed diet supplemented with 1.5% CLA and admm-
istered with 8 mg/kg/day Prednisone.

P : groups fed control diet and administered with 8 mg/kg/day
Prednisone.

Each bar represents the concentration of immunoglobulin and
error bar is expressed as mean®astandard deviation (n = 5).
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o2 Fod A=P<0.05) YERRITH
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HAHAIZER E

Z2TFNXE Fig 304 Be ule} o)
FE7) 1.83 £ 0.16(ug/mhE JERGTH

CLAI#, CLA2Z, CP2#, P79 HEEFZ2Ed E 5%
z}z}b 177+0.24, 1.85£0.31, 1.92+0.13, 193+O.17(ug/m1)
2 Jeht gz AR 7508 YET
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Fig 3. Serum immunoglobulin E concentration

C : groups fed control diet and administered with saline.
CLAL1 : groups fed diet supplemented with 0.5% CLA and
administered with saline.

CLA2 : groups fed diet supplemented with 1.5% CLA and
administered with saline.

CP1 : groups fed diet supplemented with 0.5% CLA and admin-
istered with 8 mg/kg/day Prednisone.

CP2 : groups fed diet supplemented with 1.5% CLA and admin-
istered with 8 mg/kg/day Prednisone.

P : groups fed control diet and administered with 8 mg/kg/day
Prednisone.

Each bar represents the concentration of immunoglobulin and
error bar is expressed as meant standard deviation (n=5).
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Fig 4. Effect of CLA on the immunoglobulin production in
MLN lymphocyte

C : groups fed control diet and administered with saline.
CLAL : groups fed diet supplemented with 0.5% CLA and
administered with saline.

The lymphocytes were incubated with lipopolysaccharide for
48 h.

Each bar represents the concentration of immunoglobulin and
error bar is expressed as meanz standard deviation (n=5).
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Fig $. Gut lumen total immunoglobulin A concentration

(! groups fed control diet and administered with saline.
CLA! : groups fed diet supplemented with 0.5% CLA and
administered with saline.

CP1 : groups fed diet supplemented with 0.5% CLA and admin-
istered with 8 mg/kg/day Prednisone.

CP2 : groups fed diet supplemented with 1.5% CLA and admin-
istered with 8 mg/kg/day Prednisone.

P : groups fed control diet and administered with 8 mg/kg/day
Predvisone.

Each bar represents the concentration of immunoglobulin and
error bar is expressed as mean= standard deviation (n=5).
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Conjugated linoleic acid (conjugated ~derivatives ~of
hnole ¢ acid, CLARE O3 AJel® a3 7 Jer
et 2 rlololE A 5o Aeld &e] YEH Az
mRg Wy = AEA B-EA Add) EAskE AW
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===
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Michihiro E'%e] @AFor 3F:Fkel CLA(T=80.7%)
0.5% 7T T2 Qlsle] ulAa} A7) ol (mesenteric
lymph node)lirle] WelZaEd A, WAIREY GO ¥4
ol 2718 AFS Yeplks BuE fARE S Hol
E Aolr}, ey ARV v FVHR Qg CLA2E
(CLA 1.5%pIAe] RodZ28d 6o Fo4 fle Wskz vl
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Prednisone®] 59 (putative immunosuppressive doses)=.
o3t @A WAFRE(SI), AET, BZFY AT YE
W= oz VERGom®® T3 prednisone(16.8 mg/kg)S-
2 15% Sobe) (XS Bk Sigd 7A7F vephs Zol
et et ol

CLATS AtERe] sfiAol prednisone® A AI7F
AzzEY Ge Yz CPIE, Po] ¥isdt &
o], Wi cpaolld el dizeat HiwAl |24 9l
Hol ot} W FREY Ax CPIE, CP2olr iz
o qod e 2712 el ool Aaks CLA9 At
237} Boy A AdZzEd Aol thEh prednisone®] A
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Ul sreleios} WSae] AW 2Heze] HHAE
whghs whojul Addke dlvh o)y EH|E WHYFEEY A%
B3 A (mucus, epithelial surfactant, defensin, etc.) #+¢]
HutR gof ogch.

2|8 WlZzEd A (slgAye FHURR 7P B
H g2 Xk BYFREYY, JeEgdd $2F o
go goisls ARoltt sIgAd] T AR e
uhel|gjole} vlolaise] HupvHERe] B3g sz
oleke ahy, o2 2EL WUNE Welated o o)l
FEAS TR EEE Slo] AAE BISE AEE T
A A2 BaFREd AR ARTHE de FRAE
X WA EH | secretory component$} § chain® FEaHE w
o] A Yzo| 8yt ojFoAA et

Corticosteroid therapy'es $AolA AABIA AMGELL 9L
on, Aztet WA s E4E vellle oz duld fot
Blek 9 &2 glucocorticoids®] Fof Brk opef, of2fgh &
Efla FER] SIS fshs 87 (burns, shock, sepsis,
trauma) .2 Q18F corticosterone®] FHlE ATHAMY, ojshrk
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Mice, a4l glucocorticoids®] AJe]aHs] &3 3 &
o] Folz <3 Hutgwoae] HAIZEY A9 F3T
g iadea vAdEEe] FAFIeh A=A
So 2o ¥Fv} Fo] Yehhs 2o BIAHATEE

B Aqola] Al BulY WEIREY A(s-IgA)E P
oM tizFEt oA de 2AE veRd Ao vehy
71& A7AHe fAkeE A e glen, CLALE
& xR v fod-e AAEA ot ofte] St
7Ee Bole Aoz el CLATR AtEEA 79
prednisoneS X3k oA CPITFE P} Hlwste] 2
A e Aolda vz} viwA] Aol WAl vEbst
or, CP2E-2 PZRT HH|E HYI2EY A9 23T
o] YA vepd zlo= eIt o] Astelr CLA 0.5%
o] AlE#7} B prednisone®] AEHHY A3 $alzt

S AU e 2o AZEH, 15%2 AR v
Bo gL a3E0 Zos AztEr

Dietary CLAE mice, rat LZ|3L pig®¥ollA 455
FoiAHzA ANALe] 4ot farfree mass(HFHE,
)9 271 Uehlle 38 Hole ASE BuHT 9]
= hormone sensitive lipase®} carnitine palmitoyl trans-
ferase®] A4S Z7AA AAHE ZFAEAFIAL lean body
mass (Z22) & 7M7) 2342 Ueile FoE YE
Atk EF CLAE Q7] AANS A 2% 3
<ol B
B Ao 2E ZolA A 259 3535 AFel
AAdE F7HE Ho, o] F CLAAMEZTE FoitelA
A&AQ #2F AF Frhe wud, P59 fat-free
mass?] Z7H2 1% A Ve HEE Ze® B,
PZolM 2] prednisone ¥4 £ oA AFitLoe corti-
costeroids¥| X7} AlA|e] thAb WS ojskxheat e &
A, dgawe] Bgo g uhte] AFE 4aAE F W
g &o|H, CP1, CP22o|A4 €] prednisone T = *F9]
A& CLAY catabolic suppressiveE e} B35 2§02
prostaglandin®] $Jo|L} signal transduction’sol] HATOE
A prednisonedl] Th8 AFT4A AEFS dsiFle Aoz
Azt

olge] AeATE wRel B W CLAE ol thFd 4
Y84 HEo] AxHAA AL} FAHAAA Y &
9, M T ddH SHelAe olxd V1EE 7
F e FAFE Uis 23FEE 9R8Y F UE Je=w
7S, o|F ulgo g Uil 38T 5 U= A7 A
Azl S8l FE3t 7|17 tlEe] CLAS AFEA7AIY 7]
TREARS o]&g Fslor & Zlow 2.
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2 A7 t)s AdALAQ conjugated linoleic acid
(CLA)Y] A S H7HEREA ] A& B3 nheolre] &
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CLA AEA7 55 05%00142 BYHAIZE
AzrtE ey HelZedd A FaE o4 Jde e v
igleon dYugFeEY B9 Fae WH3E YERA
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