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Abstract

Rice bran is byproducts of the hulling of rice, an important food resource in Korea. Various studies have been reported
immune-enhancing effects of rice bran cultured with Lentinus edodes. In particular black rice bran contains anthocyanin,
and the effects of antioxidant have been reported. The objective of the this study was to investigate the possible immune-
enhancing effects of black rice bran substance extracted from a submerged culture of Lentinus edodes with black rice bran
(crude fermentation-polysaccharide, CFP) and products(crude fermentation-polysaccharide-S. cerevisiae CFP-S, crude fermentation-
polysaccharide-L. gasseri, CFP-L) which are of secondary fermentation of by using Saccharomyces cerevisiae and Lactobacillus
gasseri in the Blab/c male mice. We found that supplementation of CFP, CFP-S and CFP-L enhanced macrophage and
splenocyte proliferation compared to the control group(NC) in mice. Also, we measured the concentration of cytokines(IFN-
7, TNF- @, IL-6) secreted by activated macrophage and splenocyte. The results of the experiment are that supplementation
of CFP and CFP-S increased the macrophage and splenocyte proliferation compared to the control group but supplementation
of CFP-L decreased the splenoyte proliferation compared to the control group(without mitogen and treated with LPS). When
macrophage and splenocyte were stimulated by CFP and CFP-S supplementation, it was increased IFN- 7, TNF- @ and IL-6
concentration compared with the control group. These results suggest that the capacity of CFP and CFP-S seem to act as
a potent immune modulator causing augmentation of immune cell activity, and enhance the immue function through regulating
cytokine production capacity by activated macrophage and splenocyte in mice.
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Aohdl Aot B3] Aol ZAshe ez Aok cyanindin-
3-glucoside ¥ peonidin-3-glucoside 5©] @Wo| H &3 Qch
(Cho 5 1996). f-Mm] 9] A4 H82 =2 FPiksl gHdat &
o &4, 282 EF A diEt oA E4 Fo] HauEn
1t Stoclet 5 2004; Manach 5 2005; Ling S 2001; Xia 5
2003; McGhie 5 2003; Williams 5 2002).

Sajn)e) et ojRE Tiulel u)ge] EAfac 1eln ¢
o] w)7dol QHEAOPdBEt oz} 227 s(oryzanol),
1) €l AKphytic acid), B2 XK ferulic acid), J|AEZ 2 *(he-
micelluloses), & 3| ZA(tocopherol), 2-E}F AR=(Octacosanol) 5
o] TFEo] Qltk o] F AEA AlZHE sk Fn|Al
E2 oA oy Su, - 4K (uronic acid) 52 -5}
I 3, B AER e AA BEA tREA Bt oF 20~
21% FEo] k. 1998 m|=2] UCLAT| &S] Mamdoh
Ghoneum ¥pAb= w]7bol| ohe FhE Aloldfrax¢l 3wl
E20AE FUHA FAMAY ExaaR Eafste] whe
of2}HH] = eH(arabinoxylan) o] 2h= A/ E2S YA
o} ofgtH| SRS HAA|Z F FAIZL} HHA A K-
= A AQAS| Al E(natural killer cell, NK cel)E SASIA|A &
AlzE gste a7t Qe A2 g3 A UthGhoneum
5 1999; William DG 1998; Ghoneum M 1998). @& 9]
s ofell A= Hbo] 2 Hill(Biobran)ol2t= A FHLE 7]
A OGAE F Y82 sto] & YR oYzt vj=a
4, =W APGl7HA] sofsia ik

AR FutEtolA= ATt vl7to] 40~60E 7HF ¥ =4
FAREE st Qlok a8y I 5 20% &Rt o]-§E
& B 2o H7E2 WAL Q= AAolth 53] &
HlE A7 oF 18,000F H=rt AREEHI glow, 7HE Al
TS = FAREQ v AlRg o 20k AR ET Qo o
A Z71e u)7tE o] &%t 7154 AE A9 e 7ot
77t & BARCE 57 259 FHE EUE 5 U
Zo|tt. gt opzt A% WY WY 7|54 A2 2L
A77154F S ol & ok o2 A+ 23, /4
u] 7ol Mg EAs= FEAloPdS 4ESE E4do] gl
o] Bixo] g3, m7re] umAl FAR| Has A4E
oA AEE 1Y S22 9 g 22 VA e
Aoz HuEd gtk wahd B dAFoaE FAu]9] u|7t
= FuHA FAAE Tagh 1A da g 12 4aES 5
of AHE oA e R Akt 23 Al
224 A ES o] &3l in vivodoll A HHEAEE Frtstich
o= fAw| m7te] 1} HEET 22 WA E0|] HF{R A
8L st &-&staAt stk

= 3

VRS

A}

A=A Fetal

1) AlZe| M=

B Ao M3 AR ) STR Hlo| QE)(E=) oA 33
AT SRR DA vt EE HjR o] 2%7F =
S 71513, PDA W04 wjeret EXuA FAS Lentis
edodesS A ZE3ta] 28 C oA 547 kst & 3]4381e] g4
%, 55 9 B 38S AAL FAAXS S 24 HE
S Lentinus edodes 'UHE T3l B2 TaEES dJsto]
=2 Fot Wi Lactobacillus gasseri b5 2 Saccharomyces
cerevisiae 8% dF5 27| HE3lo] 30CoAA 247 7}

HE F 3, B9 27 34e 9 A=

2) AleF & X

H 3Lof ARRH v X]= RPMI 16402] GIBCO BRL(Grand
Island, N.Y, USA) A& A}&3}93L, fetal bovine serum(FBS)
= GenDEPOT Inc.(Baker, TX, USA)o|A ¢35}ttt Lipopoly-
saccharide(LPS), concanavalin A(ConA), thioglycollate, sodium
bicarbonate, © -nitrophenyl phosphate, triton X-100, citrate, sodium
citrate, ammonium chloride, potassium bicarbonate, ethylenedia-
minetetraacetic acid tetrasodium salt 5-2] A]2F2 Sigma Chemical
Co.(St Louis, MO, USA)o|4 43}tk TNF- ¢, IFN- 7, IL-6
kit= Research & Diagnostics Systems, Inc(Minneapolis, MN
USA) kitE F+dste] 24319t} Aqueous One solution Cell
Proliferation Assay(MTS)+= Promega Co.(Madison, WI, USA)¢]|
A I8kl ARgSHST.

2 M= U Aal

533 Balb/c mouseE F2 QI EHIO] 2 (FHF)o| A EF
ol ARgStEom, AR S 2 224027C, Fk 50+20%,
12413k 2R3t ALgetch ARE Thensg DA,
St AFESE AT glo] AANTE SES 15U 5
< AE BRI BN F AU ARE FSTR
wlolelolx] FRsko, BFERsol SN F 143
SER B45t0] Agalgith theat ol WAl ofs)
Yazs soizoz tirglon], Agenict 0ake]y AHg
stk dxolls Bd5RTE FolTols 250 mgks BW/
day¥] 457k A7 S ATHFie D).

3. CHAIM|ZS| M =H

A2 &3 TS S5 flste] F 47t A=
E A FA7 AFHEEA 3% thioglycollate 1 mlE T3}l
72417t o]% BYAIF T o] RPMI 1640 HiZ] 3 mlE 57
o Fdste] NHgE & thA] 345t F LA ste] thAlA|
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‘ Balb/c mouse (male-5 weeks, n=40) ‘

* Adjusting for lweek
* Oral administration of experimental sample
every day for 4 weeks

NC CFP
250mg/kg BW/day 250mg/kg BW/day
N=10 N=10
CFP-§ CFP-L

250mg/kg BW/day 250mg/kg BW/day
N=10 N=10

1 Cell proliferation ot the mouse splenocytes and macrophage
Cytokine concentration of the mouse splenocytes and macrophage
(INF~y. TNF-g, IL-6) by ELISA

Fig. 1. Study design of experiment. NC: Negative control,
CFP: Crude fermentation-polysaccharide, CFP-S: Crude fer-
mentation-polysaccharide-Saccharomyces cervisiae, CFP-L: Crude
fermentation-polysaccharide-Lactobillus gasseri.

Z5 EEstsch E—Elﬂ AN EZE 1x10° cell/wello] ==
2 A3 5 YA 96 well microplateo] £33}t o]&
37°Coll A 2A17F FRE iR o] % FFHE AATIEL =2
RPMI 1640(FBS 10%) H| X2 H7}sto] 24A17F 27} ok}
k. o] W ul=Ael LPS(l pgm)E A7be Aat WeiA]
Fe Ao o] wjksteTh tAMES) S5 4
ANZ7F G S ff == lysosomal enzymeo] &S
=A4sto] vrgsTh AEPEL 271 iR A
WFel& A AT 0.1% Triton X-100& H71e 015 10 mM
9] o -nitrophenyl phosphate?} 0.1 M citrate buffer(pH 6.0y 3
7}sked 37C, 5% CO, ZANA] 1AZF Z9F WH2A|Z] & 405
nmol| A FF=S 245+t Song 5 2003; Jeong 2006).

4. H|1ZM|ES| &M =X

HIA| 2] 843t 5e S45] HOM AASE o
A& A Es] BRAEE & Z7F NRE A
AN AP FES AFEET & B LH EH*MI:&E 34
st ZHIE £ JiEste] RS A&t AEdd
HAS meshE ko] B4t Y& st 5As Al
Asto] HIAAIZE 3481tk ©]F RBC lysis bufferz2 %o
AEFE AAZ F RPMI 1640 HiR|E ©]-§-3tof 23] A &5}
At 4" HANEZE 5¢10° cell/well 322 A3 & 96
well microplated]] 253} 72A|7F 59t 7} w31t o]
o, T Aja2o] &3t F =520 LPS B A2 2493t f =
2491 ConAS 1 pgml H713E AT Hr7leR] o Ao=w
Lheo] s th(Song 5 2003). HiYF o] & HIFA| o] &
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AL A S E Edlo] BA51tE 242 Aqueous One
Solution Cell Proliferation Assay(MTS), kit(Promega, USA)=
=243+ tHDesai 5 2008).

5. MIOIEFIRI(IFN- 7, TNF-¢, IL-6) BH|S &X

7t A|2E AT Folgt uppro] B oA Ee}
01]/\'] =] a]ﬁ‘]. H]Zl-)\-]];‘Tg—Q BHok}\] 7] 1;]._0_ BHok x]-zou ozx
E] BH]E= Alo]EF}QI(IFN- 7, TNF- @, IL-6) BH]ZHS =
stk vRaY AR E AL $2Y AZUE e
T JAAZE AN ZE B3] 7]1E n]ERIQ] LPSE |
pgml F=2 gt A3t AEsHA] g Aoz el uj¢f
it vhd, B]AA| 2= LPSQ}F ConAS A &gt Axt 228}

2| e AL Lpro] ujekatith wjeke 37T, 5% €09
7oA 2RI St vt vl & v dSdE £
slo] oyl = E IFN-7, TNF-a, IL-6 Alo]E7}¢19] &
T=Z ELISA Alo|E7}el kit(R&D system, USA)E ©]-&3}o
27t gr.

6. SHEA

RE Ag Ave] A2E SPSS FAZZIAL o]g5te]
Wik 9 SEWAE Polsick IO G FANE 2
A7) §I5te] p<0.059] ForEoR dYEiHEA (one-way
ANOVA)E AlA$t & Duncan®] %‘ﬁﬂ @7‘4‘?5(Dlmcan’s
multiple range test)& o]-&5le] AFEAEL FHETH

Za 3 ng

1. RA0| DB SO BT S0} DIRAC| CHANE
o HIZHE SNof Oixi= 2

|40 v 7 E B2 250 mgkg BW/dayo] 552 AL =
oAt npe AR RE AN Ze} BN ZE E2d & 2 A

z9 F

g =it
1) DAIMIE SAls 55

S v EEe] AT Rofo] o3t GhAHT L] By
S8 Bk Ao Fig 29 2ol ekt ANz B
AL HAAEZY FHE sk U] EH(mitogen)?l
LPSE H7Fste] SN AR H7hskA] ga SAAK A
22 iro] S5t AdolA A E4S B 9
3] 243} lysosomal acid phosphatase(lysosomal enzyme) ZHAJ-&
g Ao ofsf PAHEANN BAEE EAZ lysosomal
acid phosphatase‘——— HANZZF Y3 B E dis) 34T
4 Q= 12} U ERo|th B A3 o) A= lysosomal acid phos-
phatase ] %’—Eg STz AN B4S ISt
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(Page 5 1978). LPSE H7F3HA| 91 SAIA1Z] T &1 A| 2o A
)220} W)@ X] CFPZ 104.60£10.97% CPF-SZ 11521+18.94%,
CFP-LZ 97.99+16.79%2] AtZA =S Yeliich LPSE 3
7¥ste] vl ot thRIA| Z o A= CPF2 113.21+13.10%, CFP-S
o 138.78+24.41%, CFP-L+ 93.60+15.34%=2 23} v
sto] FiEAdS YehithFig 2). A 23k LPSE &=
B}%] k11 joFRr S ALHE o)A CEP-STLo], LPSE <433}
of v ¥t A Al 2ol A= CFP- 2t CFP-So] thZ+-o] H]
3 FolFoz thaA|E /o] 9}"4(1:1{% 2).

A EZ= 8 ZANZSE FAAAAZIH, HH4
A} Al w7l e EJ—WEE Sakgo] 27] v] A
SHS7|9] WAHH| Z23F QIR}o]th(Sunderkotter 5 1994).
fAAZE vdE H GAZE SolAY HFe=Ry &
A 22 4F8H 712 = A-8-5h=t], NADPH oxidase2}
inducible nitric oxide synthase(iNOS)©f| ]38} superoxide anion
(02 )&} nitric oxide(NO)E A SFchMorel 5 1991). T2 A|
EZe EJF ohoke AERES W Alo| BRI Ao B
< "Rt} Interleukin(IL), interferon(IFN), tumor necrosis factor
(TNF)S} 22 AOIE71e) o] Fge Fof, ZRacigel
H(prostaglandin) ¥} 22 £ 9] /ol P32 FrHRamesh
5 2002). ofe] AT A= GANE] BAT Helo)
A DalA] BHe1T gl 2 Kim $(2005)9] 47

ANAE ]S EIHAFARA(Lentinus edodes) 2 2 3] A
S5 A ES qAANE AYFe b tAAEY
2ol S7H S FUstnh B3 n R ES el

180 -
160 4
140 -

ol ab

120 a .

100 - me

o OCFP
OCTP-8

60 |
BCFPL

40

20

D |

without mitogen P3

Macrophage lysosomal enzyme activity
(%)

Fig. 2. Effects of CFP, CFP-S and CFP-L on the activity
macrophage. Macrophage stimulating activity is expressed
as the stimulation of cellular lysosomal enzymes compare with
NC values represent meantS.E., n=10, * ° Means are signifi-
cantly different between group at p<0.05. LPS: Lipopolysaccharide.

NC: Negative control, CFP: Crude fermentation-polysaccha-
ride, CFP-S: Crude fermentation-polysaccharide-Saccharomyces
cervisiae, CFP-L: Crude fermentation-polysaccharide-Lactobillus
gasseri.
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BT FANZE [ nEEEY FEEH R A2
gAo] Z71EE FeldtgthKim 5 2005). Ghoneum S2] &
T AIHE vle SESM AR EaRe]7} Rt
(MGN-3/arabinoxylan)& 17+ F-2f o @-HPMN)o]| A2
A E. colo] oz Agago] F7heHE BT 4 A
(Ghoneum 5 2005).

£ Q7 AnolNE A0 ulZ YEE AR CFPO} &
W2 22 AT CFP-S7F thAA| 2 41 S7HIFH: 53],
LPSE 7He o Al B/d0] B A YEbdT: ©f
< LPS7} ti4A| 29 B Al Z2E ASA7|E vEACR A8
sto] tAA| 2] B4e AS7] Hel s, taAZE 9
A= 54 280 o3f A= wop B4stEo EE e
A Hrk £ 2 dFoME 22 HaE F REE Hagt
CFP-S9| th2A|Z B/do] 7 A Uehgth ax= A
of 3k GRAS nlE= 22 AFE 2FEok AMH
of gttt Am o) Alx FYEL HERZFIH S -glucan)oth
(Klis 5 1973). b2 242 529 W75 A=

A2 a3 glon, Yol gle A HYREA=A
75 wou ge 47 295l We-270e F94
< 98] QUtKCleary 5 1999; DiLuzio 5 1983; Reynolds &
1980). 3} Kim 5(2008)] & Afof| ofstd He-273t
& tfaHERe HelehEe ), IL-14, 116, 1L-10, TNF-a
of $ApEo] ASE) Wet & AelA CRPSze)
HAAIZ Bdo] 7HE =4 vebd AL e aEs 7ls
7 TFRA At mro| He} 2F3k0] A 285t WY
Pisoll AlUA B34S FHAe Ao BekEr o Yopr) 2
A @ AE 0] Welo] Boia FISAE Fok BR
E o] et AT A% 5 thAlnke) V)54 Al B
2 wag B0 %9 AL e Aoz waEg
(Eom 5 2010). wa}A] 23 CFP-S] JEL B33, HA
o 9F= F= 714 2ol g A7t 3= olof Ak
o Az,

2) HIZME B4l é@.

4] v WESO] BT Folrk upese] wPAE F
Aol X JFL E}‘L’é‘} | 1% AL AZ0) MTS &
A& olgatdrh fAm] mALRRY WANE $H5 =
) A3 Fig 33 ek MPAES SHS AZA W
B TAZY BHE sk B2 PSS A7t A3t
Aoy wein $A g BAZS) B4 fEst B
ConAZ 7Kt 3, Jel3 WS BhsHA) e Ros
Uhro] Stk A 23 mlEAS FAHA) gk g
A|3Z= CFP0] 124.694+20.65%, CFP-ST+0] 126.38+33.66% 1
231 CFP-L#2 118.884+28.86% = thZtof H|a| =2 At
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e, B 5-9]2¢] ]S et ConA
S A7isto] vt HIAIZ A=tz ¥ls) CFPo]
128.33421.29%2 Qo)A o2 =2 84S Uehygith LPSE
H71eE FolA = A CFPZo] 119.48+22.18%2] AFTEA S
UERH LT, 2ol vjal foldoz o FAS YEY
thFig. 3).

ARl A B (spleen)S Ao A el == Lol digt
FH 23S WY vhe-S Uyshe= AVIZ B U T Y19 4
%3 Y] AFo oJgt Ympo] By} o] FojR e Fa
Y 7)golct. wakA] vl ] P o] FAL2 WA AAH
oA uf-- 83 oJu|E Z=tKCyster 5 1999). 3] v
AEze HY vkgy 953 P Jehlid, 2 32714 7}
A2 ARR o] §E = 9lo] EHQA HAR R AL
FEtHZalys 5 200; James 1995). Chea 5(2004)2] ¢ Z 1o
oaty u|7toll A &3t ofehu|isATHS vIAA| ELof A4
FEoEH 0 R HIFANE F450] FTlehe AR Yy
o} T3 Kim 5(2005)9] AFollME v)7E FaWA FAF
A2 daAzl v aEo] vgAZ F450] S7HI7I=
AL AT 4 YU B AFoNE 4 AREQ] BT F
o7} BN ZE F4& TS 7E ATE etk
£3] 223 A v A v EAS H7ReE ARG Hrt
31A] ok wjFet 2 A F-2lF 2l xtolE YER I 1]
EA #3A5t] Cho 5(1998)2 ThAlu} Bk Fofof gt
o] ug AE 750 Bk AToA] 45719] Eofo

§:
fto

180 A
} b
- 160 b b b i
al
S o140 4 a B a &
£
= 120
g B
= 100 4
2 OCFP
= 80 A
S OCFP-3
o 60 4
% BCFP-L
= 40
v
20 4
o]
without mitogen ConA LPS

Fig. 3. Effects of CFP, CFP-S and CFP-L on the proli-
feration of spleen cells. The proliferation of splenocytes is
expressed as the stimulation of cell growth of spleen cells
to that of NC. Values represent mean+S.E., n=10, > Means
are significantly different between group at p<0.05. ConA:
Concanavalin A, LPS: Lipopolysaccharide.

NC: Negative control, CFP: Crude fermentation-poly-
saccharide, CFP-S: Crude fermentation-polysaccharide-Saccharo-
myces cervisiae, CFP-L: Crude fermentation-polysaccharide-
Lactobillus gasseri.

S0 nlzhg e WogA mt 277

ol HF o v AlEZ 450l UL, 53] LPS
9} Con A 710l 23) w]F AE F4)%0] 3671 A

e HiIstEom, Kwon 5(2001)2 FF8t25 453t £
3 ohoso) MAAEES 0 EAT o] wlek A HIAAE 5
Aol A4sES S BISHETh Tet B ATelds
LPS€} ConAS A 2|3t HIZA| 29 F4)50] 2w} Bl
A folmel 7ol et ersteh ojef e A Yz
@o WAAETE B7hE vERe] ofa) 43 ot Z4e]
243te =o] AT A BlaL Al el g o] )
= oz AdE Pak 59 A7 Zito]| oJshH LPSY}
PHA(phytohemagglutinin) ] THEXg|Qto 2% nl¢A 9] H|
FAIZ7F SAE Aee HER Ith(Hyeon 5 199). B,
2 Aol = A £71] {48 YA 1)
EAlS APshA g2 219 A AioA B Aol
gz ) Al ol4S e AT b CFP, CFPS,
CFP-L& AHT Be 2 BlAIZY S4& 243 A7
£t Ao= wadh

2. 70| D2 E9| AT F0{7} AOIEFIR! 24]0)|

0jxl= Gt

1) CHAIMIZS| ALO|EFIR! 2H[0| O|Xl= A&k

FrAu| w7 a2 T Foi7t AN Alo]E71eL
5ol v|X= FF Table 13} Zo] Uetyitt. IFN- 7 9
E=rl [PSE X FelA] &S S CFP-SLo] 8.99+2.51 py/
2 2ol Bl3f 31% w2 XS Yeh AL, +71¢]
A2 Aol ettt LPSE A 2gt 49, #719 79
2 Ql apol= gl et CFP, CFP-S, CFP-Lo| ®E Fof|A of
ztol| w8l zHzt 27%, 17%, 16%% Z7Vstgch TNF-a %
T [PSE X5t AL CFP-S0| 495.13+69.91 pg/mlE =
<3 7922l Zpol& U, U] F w{CFP, CFP-L)
2 22 7932l ZpolE et A] gskTh LPS A gt
73S0l = CFP-Lito]| 907.28+52.35 pg/mlZ th2Z1} 8014
¢l ZolE Yeh ek 2= 1932 Aol gle
U, CFP-SE AT £0d3t oA 874.25£100.46 pg/mle] S =
£ Ustlio] ti2Lat Bl A 6% %2 TNF-o #8733 U
B gieh IL-6= LPSE A 25}A] &2 A-¢ & 1+9 Zpol7t
UehtR] okorrt. 28 CFP-Swt-2 1,357.044428.79 pg/ml.O.
2 23] vlsf 20% =2 EHEE UEth LPSE A
3t A9 CFP-S70] 4,767.62+584.18 pg/ml= TR o] B3|
28% =2 BH|ERS UERQI, CFPE 4,186.04+643.55 py/
mE o] H]3) 18% =2 FH|ZS Yehl Ytk Table 1).

SA AFERe] HAAZEE Aol olEES B4 A

Aske IAolA oA 71 Aol BRI Adshe M gRt
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Table 1. Effects of CFP, CFP-S and CFP-L on concentration of cytokines secreted by activation macrophage

IFN- 7 (pg/mb) TNF- & (pg/ml) IL-6(pg/m¥)
Group Without mitogen LPS Without mitogen LPS Without mitogen LPS
NC 6.23+1.15 9.7642.95 269.00:+40.24° 817.62+138.01°  1,082.45+42020°  3,445.74+662.61°
CFP 5.98+0.62" 13.4343.16 182.61464.65° 740.77+ 82.11° 1,039.804290.28"  4,186.04+643.55"
CFP-S 8.99+2.51° 11.7443.63 495.13+69.91° 874.25+100.46°  1,357.04+428.79"  4,767.62+584.18"
CFP-L 5.28+0.59" 5.28+2.46 256499412 907.28+ 52.35" 65321+228.03" 341272485391

Macrophage cells were stimulated with CFP, CFP-S and CFP-L for 24 hours and the supematants were assayed for various cytokines. Cytokine

concentration in culture supernatants were determined as described under materials and methods. The results are expressed as meant+S.E.,

n=10, abmeans are significantly different between group at p<0.05. LPS: Lipopolysaccharide.

NC: Negative control, CFP: Crude fermentation-polysaccharide, CFP-S: Crude fermentation-polysaccharide-Saccharomyces cervisiae, CFP-L:

Crude fermentation-polysaccharide-Lactobillus gasseri.

= ZHITHRoitt 5 1996). HAMZ7} S5 FF
AEANTE BARES} 57) i A T- T olA B
H|E IFN-y U4 |58 o] dastar, 1 thaof LPSet 22
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Table 2. Effects of CFP, CFP-S and CFP-L on concentration of cytokines secreted by activation splenocyte

IFN- 7 (pg/ml) TNF- @ (pg/m) IL-6(pg/m¢)

Group Without Without Without

_ ConA LPS ) ConA LPS ] ConA LPS

mitogen mitogen mitogen
NC - 73.51467.02° 189.68+50.00° - 72.05426.90° 46.51428.46" 26.85+49.55°126.34492.45° 193.04+11.11*
CFP - 125.78+41.25° 220.35+45.58" - 118.90+19.73° 70.87+28.01° 34.99:439.43" 186.48+88.45° 266.86:16.69°
CFP-S - 56.35+28.45" 111.88+44.56" - 244142351 4921+19.72% 18.57440.71° 130.35£97.59° 212.58+ 3.09™
CFP-L - 51.48430.66" 97.30+4.47" - 10.17423.42° 41.70+ 4.67° 22.45+12.75 66.53+37.19° 146.12+ 623"

Spleen cells were stimulated with CFP, CFP-S and CFP-L for 24 hours and the supernatants were assayed for various cytokines. Cytokine
concentration in culture supernatants were determined as described under materials and methods. The results are expressed as meantS.E., n=10,
abmeans are significantly different between group at p<0.05. ConA: Concanavalin A, LPS: Lipopolysaccharide.

NC: Negative control, CFP: Crude fermentation-polysaccharide, CFP-S: Crude fermentation-polysaccharide-Saccharomyces cervisiae, CFP-L:

Crude fermentation-polysaccharide-Lactobillus gasseri.
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