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Research on Effects of Cordyceps Sinensis in Spleen Cells of Mouse.

Jey-Young Lee®! Seong-Soo Roh', Young-Bae Seo™
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Daejeon 300-716, Korea

ABSTRACT

Objectives : This study was carried out to know the effect of Cordyceps sinensis(CS) on the immune
inflammatory responses of spleen cells and function or immunocytes of the normal mouse.

Methodes : We investigated effects of Cordveeps sinensis(CS) on normal immunocytes, gene expression
of IL-12, IFN-y and surface-receptor expression of CD3e+, CD4+, CD8+ and CD19+ cells were
measured by PCR and FACS.

Results : CS activated adhisive splenic cells morphologically as compared with the control group in the
normal spleen cells of BALB/C mice. CS enhanced gene expression of interleukin-12 and
interferon-gamma in a dose-dependent manner in the normal spleen cells of BALB/C mice. CS reduced
the number of activating cells and surface-receptor expression of CD4+, CD8+ and CD19+.

Conclusion © Cordyceps sinensis will be used as a stable remedium in the auto-immune diseases.
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Fotel2 B39 (theumatoid arthritis : RA}S &
A4 HE (connective tissue disease)?] ¥FO R
T2 o] FEEE Yol Al 934 Ak
golry, Foiutel vhyg Hlf g FFukgo] “ehd
FEAET 3 FAZF0 FAyHY 2olde BF
o] B3 F%o| 2=, AP w 53
ol #AWY Y FHo] facH?,

RAS} ®1A 782 A4 (streptococcus, diph
theroid, mycoplasma, virus %), Blgl¥l A F=
29 x5 g WAy AN Fo| A7|=Ho
Aded, Wty RAAESe] dHeg ¥z RA
9 Welo 74¢ AAE PE ol&L AtAYguS

0] q3.4)'

=
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KEEEE fEmEd U AL FENZA

ZHe RS, BHeeol gk AL LmEIE,
WELAE, HFRRLE 5 oFd @mER] 9
o o] F wmdz7 add dgsld Liv"F,
Chen57e £8HE7} Ba53AsR HAHYo
U ddo] AP BAolA v F83 AHE =
F 9SS BT Y1, oloks uihe WA &
o Wiste Zhe”, Zhang $0& xaFEs /T
o]2d) SlojA F&3 WIYAAZA A2 5
€% vy Bt

ol9} Zol XRFE AASYH HAGA o
3t kgl HAZRERRo] e BHYAdT BT
31, g3t 4953 ER ddE T o 2y
dv BAAYENH S B9 HdH #¥E B
3 A3RTt gle AHold

oo xZE & HAYA ZEo] Yok Yol
zeksle, AZldgAge] U Folejx #AEY
ANE2AZHN X&HFEY 5L A¥HR1AL n
vitro oA BALB/C A% 9] ke w]AHEe] ¥4
T &%, IL-129 IFN-y#3AA €8 573, CD3e+,
CD4+, CD8+, CD19+ A X & W3t 34 5S¢ & 3
7 fojg ARE AQAs)e] Bushs bholth

Ag 2y

AYEEL dzgstdadA 793 BALBLC
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478 &3 BAE B gol 23 484 A9
A ¥ ARSI FEAMSAY 2Ue 24
2TAAN 195 1247F2 200-300 Lux® Z93L
2AZre 2E WE ARG Alme IAME
(oA 21%, A 80%, 4+ 50%, Z3%
80%, 2% 06%, 9 04%, AFAL GBA FHD
ot & ZE3 IFAt

2) %42

Age] Al2" £H/EE (Cordyceps sinensis
(Berk.) Sacc.)& 1997 8% B ZTEE FAAG
dqA 79 3 AE AL FH AFEIAIL, 2%
4T ALFTAM B F 434 oA A4S
AL Apg AT} ‘

3) 2BFE FEE (Cordyceps sinensisextract :

CSE) M=

£BHEE 200g9) 47 FF 2000 nE 7He
g 227104 3N FEE 4 98 9 o
sl o]E 7t ZFHFARX  (Buchi  B-480,
Switzerland)2 £&3}3, o]F ¢ FZ2 Ax7)
(Eyela FDU-540, Japan)& °}&3fol 97 zd"
ABEHYE 225 (14 g)S YE (-8470) BEstdEA
A3 B2 345k AREsIoh

4) A2k & 717]

Cordycepin, diethyl pyrocarbonate (DEPC),
chioroform, RPMI-1640 wioF%, isopropanol, 28+
239 (RBC lysis solution), ethidium bromide
(EtBr), Dulbecco’s phosphate buffered saline
(D-PBS), formaldehyde, polyacrylamide,
magnesium chloride (MgCl2)+ Sigma (USAA} |
& ARS8l e, Taq polymerase2t
Deoxynucleotide triphosphate (dNTP)¥ TaKaRa
{Japam)Ab AEE, GAHAEA  (Moloey Murine
Leukemia Virus Reverse Transcriptase ; M-MLV
RT}¢} RNase inhibitors Promega (USAAF A&
£, RNAzolBE Tel-Test (USAAF #AE&, $Elo}
84 Hyclone (Logan, USAMF A%, 281
Agarose (FMC, USA) & AHE3t4a, &4X &
FB M| AME-H  phycoerythrin  (PE)-anti~CD3e,
fluorescein isothiocvanate (FITC)-anti-CD4,
PE~anti-CD8, FITC-anti-CD19, FITC-anti-CD28,
Propidium Iodide (P} @ RNaset Pharmingen
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(USAA AZL, 1IL-65 R&D system (USAMA}
AEE, 3H-thymidine® Amersham (USA)oA F#
datg o, g gut Aloke EF Alekg ARga}
Aot

B Ao ALE-E 717]E spectrophotometer (Shi
mazue. Japan), Y4¥87] (Sigma, USA), Bio-free
zer (Sanyo, Japan), Turbo ThermalcyclerTM
(Bioneer Co., Korea), ice-maker (Vision#dh) 2
homogenizer (OMNI, USA) & AR&3l¢ch

2.

1) Spleen M{Z2| RT-PCR

(D AEug

BALB/C A#9 wAolA wiAASE  (spleen
cells))E A3 2000 rpmellA 587 488}
o HEE gt oo HEF £8Y 2 dF
W3 4T gegzd 584 wAsge 18x
A FA1 10 oo} D-PBSE #7tste] 2,000 rpmellA]
527 AAFEst] AHE3tATh synovial AXE 4
well plate, Z welldl] 1x107 A& RZEsln 2
olgd ZAY RPMI-1640 wjkedol rlL-6 (100 we/
), Z@BEE FE22000 w/ol, 50 w/nl, 1 w/n0l)
T A 3ATT B ks

(2) RNA %2

HEs F A59e AAHY F RNAzIBE ©)
&5t synovial MEES HEY F RNAS $&3)
- WHE dEth #%3 RNAE  dethyl
pyrocarbonate (DEPCYE A@)3t 20 W o] ZFS50
=o RT-PCRel| A6+

(3) SAA-FHEL dH49E RT-PCR)

AHAL (reverse transcription) ¥hEe Fulg
total RNA 3 1§ 75CHAM 58 F<¢ WA (denatur
ation)A17131, eloll 25 @ 10mM dNTPs mix, 1 o
random sequence hexanucleotides (25 pmole/254d),
RNA inhibitor24 1 @ RNase inhibitor (20 U/d),
1 4 100 mM DTT, 45 d 5xRT buffer (250 mM
Trs-HCl, pHB3, 375 mM KCl, 15 mM MeCl2)E
7HeE & 1 W M-MLV RT (200 U/u)E Tl 7}
3ta DEPC Ae® T/FEAM % 2971 20 o
7b HEE 9k o] 20 W whe EFde F 4
& 5 2000 rpmel A 527 AR AES 37C G2
TN A 608 9 WHEAIA first-strand cDNAE

s

% g, HTAAM 5% B B M-MLY
RTE E843 A7l & F4o] 489 DNAS
polymerase chain reaction (PCR)9| AME-3}{c}.

(4) cDNA PCR

PCR& 8}243F #A9] Turbo ThermalcyclerT
M (Bioneer Co., Korea)& ol-&-38lod 4aalct. vt
g-g olr] P4 3 W cDNAE FHog ARE3)
3, 28] 8 primert B-actin, interleukin-6
(IL-6), interleukin-12 (p35, IL~12), interleukin~12
(pd0, IL-12), 2¥}3 interferon-y (IFN-9)& ZZ&}
7] 18t sense primer (20 pmole/ul )9} antisense
primer (20 pmole/ W }E 238t 1 W & 78ln, o
Al 3 W 25 mM dNTPs, 3 @ 10xPCR buffer (100
mM Tris-HCl, pH83, 500 mM KCI, 15 mM
MgC12), 18]35 018 u Taq polymerase (5 U/u)
& 718 o HF B2 30 W AEE EusH
&2 7483 predenaturation ; 95°C, 5%, denaturatio
n; 9T, 18, annealing : 556°C, 1%, elongation : 7
2C, 188 25 cycles® ¥ postelongation® 72T}
A 3% Eet] zpe® PCRE F¥siguh z
PCR productse 20 W 12% agarose geld]
loading3ted 120V 271eM 2027 H7195E 53
o Basigch

Oligonucleotide®! G710 g & oh&3p 2ok

IL-12(p35)+=, sence oligonucleotide, 5 -GCTCCT
TCAGGAATCTGTTC-3' : antisence
oligonuclectide, 5'~-GGCTCATGTACTTTCATGAG
-3, IL-12(p40)2, sence oligonucleotide, 5’ -ATCT
GCTGCTCCACAAGAAG-3'  antisence oligonucleo
tide, 5'~-TGATGAAGAAGCTGGTGCTG-3". IFN-y
+, sence oligonucleotide, 5'-AACGCTACACACTG
CATCTTGG-3’ . antisenceoligonucleotide,
5" -CTCGGATGAGCTCATTGAATGC-3'.

B-actin®, sence oligonucleotide, 5'~-TGGAATC
CTGTGGCATCCATGAAAC-3 ¢ antisence oligon
ucleotide, 5'~TAAAACGCAGCTCAGTAACAGTC
CG-3.

PCR product®] &£ Windows 1D main program
(AAB, USA)E o838t H3ug (height, HHOZ
234k
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2) SME HEEMT| (flow cytometer)ZS 0|23t
BIAME &8

(1) MEuj

BALB/C 4#9 wAdA BIAAE (spleen
cells)E AFstd 2000 rpmollA 587 A2
o HAEE o o HIFLED 2 aE
Wi 37C FeRd 587 WAstag. agx v
Al ZA] 10 ol 9] D-PBSE 37kl 2000 rpmol A
5% dARelstd AMgsach

3) RMIE HZEMT| (flow cytometer) S 0|28t
MMz =H

AF A 22t vFAE HPFEEAE A
Zlsled AY7E AAST 24 well plateS o]& 7t
welld] 5x105 ME9) £BHE FEF 100 w/#)S
7ysled T2A17E wiekElich wiek & AXES ¢lat
S Es (3% FeiobdA, 01% NaN3)& 23|
AAeAt 4CAHA WY F3H A (immunofluores
cence staining)& AAEYR, Zrzte] PE-anti-
CD3e, FITC-anti-CD4, PE-anti-CD8, FITC-anti-C
D198 ¥ 3087 godA wgAHg 8 3 3
3] o] it AT AErE A F fAX %
E47] (flow cytometer, Becton dickinson, USA)Z
AEEANEE AT F4eAdxe ulgAx
BAL CellQuest Z21WL o]§3}e CD4+, CDS+
3} CD19+ ME 9] vl & (gated, %) AH23lc}

4) HIAMIZS| B3t £X

BHANN B8 BIFHAZE 2} welldll 5x105 A
¥} XAFE Z2E (100 w/n)S 7I8ked 797
HiFE Fo] uiAEIAAM T HYHTE inverted
microscope (x100)Z T&s}gct.

5) SAHXz] ;
g dgogiy 94 Ade meantstandard
error2 71E891, 949 HEE Student’s t-test

THTHE o83t 24 gtk

4 3
1 XAHEC) % ugAE B3 24

BALB/C 4#)9] vIZ-& HE8la] 798 PWM,
CSES FAMIFs 3 viZARe] Fexe wsts

inverted 89310002 At

O A dExFA)e FRAEEC] 4ie] 4
37 REa, PWM HITFEB)L FAAZe 43
()7} Ul CSEE A § 49Ol ¥
FAEY Ao RANE A7t dlEzT
vgle} Z7EQa, 79D BHAEe g4
3 7as Rz @AY 4837 dxT
o nlgle] A F7EAHFER. 1.

Fig. 1 . Effects of Cordyceps Sinensis Extract (CSE) on the
Activation of Spleen Cells

Spleen cells were cultured in 24 well plate for 7days. Spleen cells
divided into ;A, non-treatment : B, PWM (10 /) ; C, CSE
treatrnent 4 days . D, CSE treatment 7 days. They show

activation spleen cells (arrow).

2. Ml A ZNA IL-12 FA4= wd B4

IL-12(p35) RFZAAZHAM media WET (lane
M)} Htgh2 230112yt CSE AziFolA 100 we/
d AT (ane 1)9] Htg2 9009, 50 we/m A
AT (lane 2)9) Htgk2 85012, 10 w/n A e
F (ane 39 Highe 4901903, 1 w/n AT
(lane 49 Higte 628 diZETol 813l 745%00 A
630%7HA4 IL-12(p35)e] RAxpEgo] Fx 9&3
o2 £t HAkFig. 2).

IL-12 (p40) FRARENA media HET (lane
M)9] Htze 41092y} CSE Aol 100 we/
d X (lane 1)9] HtZ2 12101901, 50 we/nl
A2 (lane 2)2] HtZe 1140i11e™, 10 we/ml
g7 (ane 3)9 Htgh 480103, 1 w/n ML
(lane 4)9] HtZ-& BE diZ2Fo H8le 662%0A
454%7 A IL-12 (pA0)} FHAEHo] FE &3
o2 Z7} HArkFig. 3.
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Fig. 2. Effects of Cordyceps Sinensis Extract (CSE) on IL-12
(p35) Gene Expression in Spleen Cells
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Fig. 3. Effects of Cordyceps Sinensis Extract (CSE) on IL-12
(p40) Gene Expression in Spleen Cells

Mouse spleen cells were cultured with CSE and rIL-6 for 3 hrs.
RT-PCR was performed by cytoplasmic RNA isolated . Lane M,
100bp DNA marker . lane 1, RPMI-1640 media control ; lane 2,
CSE (100 ) ; lane 3, CSE (50 wg/nl) | lane 4, CSE {1 wg/nl) and

internal control (B-actin}.

3. Bl ol A [FN-y #44 48 #4
IFN-y 38804 2T (lane 19 Higte
47019124} CSE A glatol A 100 w/adl AT (lane
2)¢) Htghe 1690103, 50 w/n HEF (lane 3)¢)
Htzke 1010} o0, 10 wg/ml A7 (lane 499 Ht
FL HE T gEHoF F7t HAKFg. 4).
M1 2 3 4

4 . T o e

Fig. 4. Effects of Cordyceps Sinensis Extract (CSE} on IFN-Y
Gene Expression in Spleen Colls

Mouse spleen cells were cultured with CSE and 1IL-6 for 3 hrs.
RT-PCR was performed by cytoplasmic RNA isolated . Lane M,
100bp DNA marker . lane 1, RPMI~1640 media control . lane 2,
CSE (100 ) ; lane 3, CSE (30 we/nl) ; lane 4, CSE (1 w/m) and

internal control {(B-actin).

4. v1ZAE wf kel HE HAMZ] W3}

24

1) CDA+ MIZ £29| 85}

Azl VA G 51

A TN QETE (B)Y CD3e+CD4+E 25.8%
ojgj o} LPS (10 #g/ml} xiEH‘ 4 CD38+CD4+
AT Fv 234%2 il st 72hd =Sk

CSE &4+ (D)9 CD‘%E*CDZH /‘ﬂE I 193%
2 zFd 818ty 252%2 F9AE ZAa#HT}
el tHFig. 5).

ChIepE

Fig. 5. Effects of Cordyceps Sinensis extract (CSE) on the
Expression of CD3e+ and CD4+ in Spleen Cells Cutlure

The spleen cclls were washed twice and analyzed by flow
cytometer. Events in panel (A} Not stain ; B, Controt + C, 10 we/
W LPS ; D, 100 w/m CSE were stained with CD3e
+-PE/ACDA+TITC. Two group treated with CSE showed increased
number of CD4+ cells.

2) CD8+ M|z ==eo| H3}

A EANA ET (B CD3e+CDB+E 314%
o]dovt LPS (10 w/n) HEF (C)2] CD3e+CD8+
HE 25 361%E 141%9 Z7171 Jehdoh

CSE 207 (D) CD3e+CD8+ ME v 216%
2 oz vlsked 313%2 AT HANE pa
7} ZAHAHFig. 6).

hsepr

CADE-FITC
Fig. 6. Effects of Cordyceps sinensis extract (CSEY on the
Expression of CD3e+ and CD8+ in Spleen Cells Cutlure
The spleen cells were washed twice and analbyzed by flow
cytometer. Events in parel (A) Not staint B, Control @ C. 10 4 ol

LPS 0 D 0 wddd CSE were stained with (D¢
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+-PE/CD8+-FITC. Two group treated with CSE showed increased
nurnber of CD8+ cells.

3) CD19+ M|Z $of st

BIAAEAN 2T (1)9 CDI9+E 384%°1R
o1} LPS (10 we/ul) A ()Y CDI9+ A%
FE 673%2 iz Bldld 4% F7i7t ve
Wt

CSE EoF ()49 CDI9+ AX 4% 305%=Z
gzl viste 206%9 A7 JebsthFig. 7).

i
¥ a

;%f eI (LPS, 67.3%)

Moy 1 (control, 38.4%)

& 580 e TN (CSE, 30.596)
?"«é& B i g

Cell number

S w? ot

CD19™-FITC

Fig. 7. Effects of Cordyceps sinensis extract (CSE) on the
Expression of CD19+ in Spleen Cells Culture

The spleen cells were washed twice and analyzed by flow
cytometer. Control I, 10 w/m LPS © 1M, 100 we/nl CSE were
stained with CDI19+-FITC. Two group treated with CSE showed

increased number of CD19+ cells.

2 %

BEEY W3 THS <AWHEESVAM B
F gled <BEAEY P#migd $250 e
“BRE XSBHEE B (Cordyceps sobolifera)?)
Ao Bol XH/FHM #iv} ol¢ S A E %
ME AHEEY 58 ¢ 4 Ut

KMEFE AbAd ulel EHE EaE ESE
o2 FE Hed mate W AR Tl o
gl A BAEE Ao FiEe] H4ikAoln] FAo)
M EE ALE AR Ha Aok #EREe B
e AREOIA A Sle Ao jERte] HakA ol
ST ThSog HAFHY BAEE HE #Efk
A, BT L W REE, BE SAA A He Fe
2 AMAe Biold ¥Ae MawW ugeg

7 Hed, arld g2 ST, HEE Law

Fog FEAL gt

AR B APH A7l 3 Bhaol
& Bao & 444 %7} aminoglycoside2 &
Iel 2dr] A=A Sz Biauvh gleh 39

L £

1, Zhen £'%& Gentamycin® Kanamycin® 2
e 34 ARAC 2HEEFY FAZ AAA A
o A&3 Eo] 4= HAYD Hu I,
Zhao S7& XH/EFE7} cyclosporine AZ fd
AEAd] tiste] MAEAe A9 &4g AT
t} 8}l 3, Lin $18)& £ &8 % v & ¥3
ZF F-20] 9oj3td IL-1% IL-68 =¥ human
mesangial cells (HMC) Z2l0] dA3A d4A H,
HlI-A%89) 9)sted HMC7t 9A19 5, immunoglob
ulin A nephropathy (gAN)E $3}sle] j4d o
zAstR oz QA gt gtk

fiEZed B8 A7EIE dAgE3EEs |
oA zHgo2 o B 4 Stk 4mEd &
d¥g BIE Chen $7¢ Aol 83 9YT
¢] IFN-y, TNF-q, IL-1 5& 371 Al713, Al o
gy MEF U370 distd B8~83% F2 AA
A} 4eg B 39T, Lin e 24557}
g3 9 Kupffer MZell 23] A4€ IL-1, IFN %
TNFE 37F AlZitka 8tgleH, Liu 2002 %4
gE7} 98y (Jukemia) $AIA AFHE 22 NK
ATE BA8A7) 3, lymphocytes?] CD16 marker
Z /WAEH, K562 MEFo] gt 2gEE MAA
A AP g 0]42 & UL R1IHPTH

Ed Xu 5L 485% dgg 58 (CS-1D)
& in vitro & in vivo A AFHel NK AlX 84
2 =334 27} 2713, cyclophosphamideol ¢}
Ao NK AE 848 A dota B g
31, Chen $7¢ £828% $&5 (Cs-Cr)o] 22
ozt Bze] viAdA T helper ME2] 9 Lyt-1
/Lyt=2 (T helper to T suppressor cell) Bl&E &
o4 IA Z7HN 713, BIATAl(spleen weight), ph
agocyte counts R AAE g4& F7MIIIH,
prednisolone acetate$} cyclophosphamideol] 28+ ¥
dojAe] tiated T helper AEE HEJIn B
AT

ol AFARNE FFste B FFeEY o
2 AE-S S ohorgt g Aol ot ve
Unl 53 wdy 3P RN HgsH
2 ddox § ME tE delgng Holn itk
uteby HdAYs dAGdA] FalelA Yo} HIGF
ZAZ AHEE & glon, F¥o|dF o) F
o] ojd gy WA HYurgoz Yehue A
sAad G o] HEAAAZ AHEE F U E
& 4 }lch

olof AfE T HAAA Fgo] vz Aol
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Aetated, 2ytH GRS el Fulela #EY
ABRAZHN 2#EEY JFsAS AHBIR in
vitro oA BALB/C A 9] wj<kd wAA L] &4
st ¥4, IL-129} IFN-y#3AA @8 B4 CD3e+,
CD4+, CD8+, CD19+ A3 4 WH3l B4 55 A3
Eivisd

ClAst #dg W3y A7R 12 Kageyamas
P FN-yR7} Z<® DBA/1 A9 CIAdA
IFN-y7} Thl/Th2 M¥e] B7dolgtrjdckE Cl
Eolg IgG Ab FAAHSE Edld CIA7} ot3t=g
I 391, Butler 22 CIA DBA/1 A7 2o
A anti-IL-12 9 anti-TNFo] B¢ Aol <3}
Coldl 5449 9da-d A¥Q IFN-yo A7 =
Mol ZAHI in vitro oA BEE AR
synovial M X2} 242} macrophageo] 3-go] A
HAE 9, anti-TNFo] 95t IL-12 AAe] #Aa
gqou, anti-IL-12% TNF Ao #a fuls}
A28 Bw A ClA S1olAM anti-TNF 9
anti-IL-129] 4R A 282 RA Agd A=&
Xgyel Aol A7 9 4 dokn gk

Triantaphyllopoulos 522 in vitro oA 3G}
Az ko] YT REY w9ad f¢ IFN-
vol EHIE A8, lipopolysasccharide/IFN-y]
gE 5 AHAZN A" Fgaelze}
IL-128 A4E 7#AA722, [FN-B7} CIA¢) ¢lo]
A F8% HdzAEAoz FIF cytokine &
XN, FrlE24 #dg9 A8 &82 4 Yz
.

of B3, S 2o AL FEH, o] FoA
Ny ol My Alolo A signale Agete 1Rt
£ interleukine (IL)o]g} gc}> %,

T BZFE XY markerst 289 zlold o))
F7HA oY &, o YEF9 FA4IE A3}
= CD4+CD8-9] TH €9=Z79 ZAMTE st
CD4-CD8+8} TC HEFZE Fojxn o5& z}47}
MHC classl1 3¢}, classI 3o T£5o] Q&
Adsle T AX F848 79>

Th 23+ A48 lymphokine F72 o]
of o3 t}Al THI# TH29| 27} olyvto =z 2
H, TH 7oA FAEe interleukinee A&
7AA A" Bae] 939 IL-2, IFN-y, lymphoto
xin & TH1 A Zol|A =T [L-4, IL-5, IL.-6
2 I1-10 & TH2 AEA AW I1-3,

TNF-a ¥ GM-CSF 5& THI ¥ TH2 ZFdA
AdEe Aoz gBA Jqo

IL-12& NK AX ¥ oz T Ju72 o3
[FN-YE BH|8tA 3= 2H8o] gled), p3set pd0
o] oj&aAFeR AZH o|YolFAZ FAH]
AT

IL-129 o 7k AESA 24 NK AE 2
T 937 Aoy FA=EH, C4+ T Y79
Bazlz el 28 sz, BASgHE NK Axe
CD8+ T g9 Ax&dsE A A7le 5
groz vjAEd 9% Az #A4sE NK
AT 28759 2gs 443ty g Adud
o vz B5F H1 AD”.

[FN-vE 8489 TYI7Ax 8597 &
AA NN 71 Z8A AHeshe AL IFN-yo|y o]
IFN-ydl] 532422 Yelye A4 s MHC class
0393 e globulin FC 4439 28 $x,
macrophage?] 843} So] gIp® .

[FN-y&= 922U} T34 dd5d W %
Z9] "ol FAA &L 74T IFN—yE T A
¥ NK AZ22E Bujga [L-120] st 44
o] fi=®rhs F4% IL-2 TNF, IL-1¢] 93}
NK A ZoA fedthe F3o] o™

o]]s} o]B8A Ve EUE CIAS 407 £
FETY Hoddx s dPHoz J4F stux
sgon AT FBFENIE ALSSY uAA Ee)
#A35 [L-12 /3 28, FN-yRA4 2d,
CD4+, CD8+, CD19+ 59 HAME HsE =43
gow 1 Ades ogn 2o

B M E o] FA43HE BALB/C AFY AZH b

A& 74 wigste] B2 Hdew, dxdedde
FHHEEC] ot B4 HA3, PWM ATl

Mo FRAxe 845 Jebston] 2HEE A
e 49R0] ERAEe Zast A FE
437 2T Higtd F7tED, 794 R
FAE FAT et BAA e dAS B
7} 2o vistd A Z71E A ckFig. 1).

IL-12 §A2 &l IL-12 (p3b) FAAPEH &
HEFY Htgt 239] Mgt £BEE 1 we/nl, 10
we/ml, 50 we/ml, 100 wg/ml ATl Htge 47
62, 49, 85, 0 o= 63.0%NH 745%7+A IL-12
(p35)9) FAAEHo) 71 HAG(Fig. 2).

[L-12 (p40) FAARHE ulz=F9 Higk 419
vlale] AMEH 1 w/nl, 10 w/nl, 50 w/nl, 100
w/m YT Hegte 7zt 75, 48, 114, 121 52

Aporfe d
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2 454%0 4 662%7HA IL-12 (p35)9] F-AALE
o] F7F HUHFig. 3).

IFN-y 2888 dzde Htgh 479 wsie
AHEE AL 10 w/nl, 50 we/s, 100 ug/ul o)
A Ht kol 242 45, 101, 1692 ZA 5o ¥& oJ&
FHo g Z7} HAwd, ol IL-129 234 2]}y
IFN-y7} $7Heve 233 dX5He RolvthFig
4).

CD4+ Al 4 QstollA djxv9 BIAHE CD3e
+CD4+ AE F¥ B8%ol9er}, LPS 10 w/u
HelFe 284%E x| vt ZA ®Hon
2BEE 100 w/nl FAFL 193%Z tZF ¥
3l 252%9] WAIAE ZArEANE JebgohFig.
5).

CD8+ ME 4 Wistol A 2o vAME CD3e
+CD8+ AE 4 314%°102 LPS 10 w/a A
T B61%Z 141%9 77 Yegod X458
B O100 w/ml BT 216%E UlFR o] HlEly
313%9 FAF WAMFE 727t BEHQHFig.
6).

CD19+ ME 4 wsiild tizde) CDI%+E
384%°10 1t LPS 10 we/ml XH2li-e 673%E o
ZF| wlgted 4%<] S/ vehgon, XAFE
10 w/nl FA3TFS 305%2 HERT
206%2] #&7h JYebdch(Fig. 7).

olde] Adte 2BEF Y AFY HIAAE
g 843 A7le |93 3EEo I UeEdE
Ao R, IL-128 IFN-y9) wde] ¥ 27} gt

3
S
A%e ol S A0z B & Ao oY

CD4+, CD8+, CD19+ A¥ 7} Z&SHe dde
719 23et g ¥ Jedie R, ole
N B B AE SV FAATE AT
HE 5438l 2ol B &Y wsigyel 3
g 7 90E AR AlgdEn

olde AF}E Tt KXHHEEIL in vivo oA
dAHE dFqA a7} &S ¢ F AU =
2 XBEEE AR AG glolX wi¢ A
A AsAZ AHEE 5 U8 Aoz AlgEHn, ¥
9242E ohe AN 2BH A Oig Bt
& Gt olFolAor & Aeg Hdd

= or

2 &

ABRTEY WHAA71E #FETA i viro

Blgo]

o4 BALB/C 472 W8 uZALe B4
4, IL-129} FN-y%3% 9@ ¥4, CD3ev, CD4+,
CD8+, CDI9+ AE £4 $¢ Folol theat 2o
Age 9e & g

1. BALB/C %39 A4 vAAZE £H85%E ¥
o2 thxgol wistg SRR ZaHED $EN
Xof AAS &7t AU

2. BALB/C AF e AL AT E 28HE F
adz gz vEe IL-12 34 $do] 75
Ak

3. BALB/C 379 A4 viAHEIE X{BHE T
g IFN-y 3z @do] djzgd vslq Fk
gEyoz F7h HUch

4. BALB/C A#9 A4 vAAEE 2G5 E 5
o2 tz7o] sl CD4+, CD8+, CDI9+ 44
E4o} Fug8-A wdo] A=

oldel A3E Fdo AH/EFEIL in vivo oA
YA B4 5 IS € F Y} o
2 2BEE7 AVPASAS] glojx vig A
A AgAR AHEE 4 Qg AR AlFEY, W
gzdzg olghe #HA ABFEHE g B
1& dA77} olFojAol & Aoz AZHL})

ﬂ:".’.
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