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Enhancement of Immune Response by New Herb Mixture, APA-01, in Mice

Young Sun Lee', Ok Kyung Han', Chan Woo Park’, Tae Won Jeon',
Eun Sil Lee', Sang Woo Shin’, Kwang Joong Kim®, Hyo Jung Kim'?*

1. Efficacy and Safety Research Center for Tradjtional Oriental Medicines, Kyungsan University, Kyongbuk Technopark,
2: College of Oriental Medicine, Kyungsan University, 3. Kvongju Oriental Hospital, Gyeongju

APA-01, which is an aqueous extract of five Chinese herbs, is a modified formula of Huoxiang-Zhengqi-San. The
effect of new herb extract on immune response was investigated. The parameter examined to assess apparent immune
response of APA-01 in mice included changes of body weight, relative weight of immune organs, cell proliferation and
cytokine gene expression. The body weight and relative weight of immune organs were not significantly changed
among the tested groups. In the spleen cell proliferation assay, APA-01 increased the cell proliferation in a
dose-dependent manner. Methotrexate (MTX), an agent of immune suppression, inhibited the spleen cell proliferation
(ICso: 800ug/mf). However, APA-01 significantly inhibited the suppression of mouse spleen cell proliferation. Therefore,
it seems that APA-01 has a reducing effect of immune suppression. immunomodulatory effect of APA-01 was further
investigated using reverse transcription polymerase chain reaction (RT-PCR) in mouse spleen cells. In RT-PCR test,
APA-01 enhanced the expression of cyclooxygenase-2 (COX-2) mRNA in a dose-dependent manner. In spite of
immune suppression by MTX, COX-2 mRNA was induced by co-treatment with APA-01. These results suggest that
APA-01 stimulates the proliferation of spleen cells, regulates the expression of COX-2 mRNA, and accelerates the
recovery of inhibition of spleen cell proliferation induced by MTX, thus providing the immunological basis for clinical
benefit of APA-01.
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Table 1. Composition of APA-01

story st 9
gt Agastache rugosa O. Kunize
7| Astragalus membranaceus Bunge
29 Folium perilae
W= Alractylodes japonica Koidzumi
W23 Poria cocos Wilf
2 UEEE
23 8HolM AISE 567HY U3 ICR BIRAE (F))

shpledd (B35 848, e=)lA Tlsiel Al ARSI
Tl Bt ARG 22 FARSE FoicHEA 48 A &1
F =317 £ Aol ARSI A4S ZH2 1A
dark/light 7|2 HAISA1L, L& 2+2TC, §TE 50£5%
€ FAISINCE APA-012 EF<50l 50 309 S0t 2ol 134
23 10X]0l) 2t} FF FASKR2H, HEZE 4] AlgsE
87 Fosivirt

3. BRI S

Methotrexate (MTX; CxoHnNsOs, Sigma, US.A)E H2]AH
7ol =0 8BS 1ng/keC T ZHSIN 497 2F 1049} 2F
Uoll B+ Foislct

4 AT H 7 7A &8

APA-019] Folol] 93} nlRL AF Wl UhE &7
o MEES o] Yol AlE £ Fi} Foll 24249] niea
HNES ot ABe £ £ vILAE dBIEE nlF4]
A 41711, 7, vlg % A9 7AE FFsKict. driH
A7) S MEE2 AE AFol het 242 A7) s wE
& FAISKICH

5. HIEANE He)

ofElZ2 nkH £ A FolA EAE NF & 70% YIASE &
23 & RHEOZ HIAE HE Sl FH 2EE AASINCE
Slide glassZ RT@EA ARSI T HIFZMEE Pe & 4T
HBSS (GibcoBRL, NY, US.A) 880 F 23] AT ACK
lysis 8N4 7islo] HETE 2Hs] 88 A7) ¥, RPMI 1640
(GibcoBRL, NY, US.A) BiAIZ 3t ¥ 1] MAE & 10% FBS7}
71 RPMI 1640 uiA]oll 27 AT AEAES Fskd 04%
tryphan blue F4loll EBITH & BTALNEE 0|881o A
I 8 3-8l AEI

6. U|ZME Fils A

02A BIAMEESE 2x10°/100 N Z7 HA NESE
ZZ5H flat bottomed 96 well culture plate®] Z} wellol] &
F5 Tl drlol AR E sEEE 7151, o] 1004871 5
A Z286k0d 37T, 5% CO. w710l @ol 24A17F vl FSHATH.
dakt BAsg &F6] At SHOEE Promegalld)
CellTiter 96® AQueous One Solution Cell Proliferation Assay
kit A1BSlo HEEIRC) TS 714K MY 1004
ol Aler2 20uE Ve & 37T, 5% CO: Higrlol Eof 14|17}
302 QS & ELISA readerZ 490nmol|A] SH3IRCt Y}
T EA] A 4ET9 #F 0.D.0)A background O.D.&
W 2T FAISIACE

7. LPS B Con. ASIS] YIS 4
HIBHES Yl BE AR §BE Us] Askl

212} T cell 0] mitogenQ! concanavalin A (Con. A; Sigma,
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US.A, 3ug/me) B B cell £0] mitogen@] lipopolysaccharide
(LPS; E. coli serotype 055:B5, Sigma, US.A, 6pg/mf)oll TSt Hi
BAZE BAEE ZABINCH UI2A BIZHEE 2X10°/100u
ME7} ZA NESFE ZFHEH flat bottomed 96 well culture
plate®] Z} welloll £5F8} th, oj7lof M= F4l50] 718 =2
Al29 sFol 27t Con. A9} LPSE & ol U4 96 well
flat bottomoll £F35ld 377, 5% CO, w710l HRFSIICE 24
Al oSt & ATk BAlE0iASE 0] Promegald)
CellTiter 96% AQueous One Solution Cell proliferation Assay
kit AHZ3l] &FEICE

8. RT-PCR (G4 SFEL AHNEE)

RNA 2zl TRIzolE 0] 8351 2eislwict. 1efsiA 43
51, &M Zoll4] RNAE 22]617] Y161od 0.1% DEPCIt H7t
¥ PBSE H|AMEE 33] A& & TRIzol 00 E HrlSIHd &
A3l AlZct o7]o] E22ZE 100E WL 1587 g0l 3
x] AJZCh 1 F 47T, 12,000rpmoilA] 1587 441 25l 9
£& ZAAEA FHoE & 589 isopropanolE Y75l 20T
o4} 458 HX|3 & YAGHL, 70% DEPC-olERESE 13] MA 3}
AT} RNAE 4 204] HZA1Z & DEPCL ®E7IE &5F<ol
AAZF 5)445l0] spectrophotometerol Al ST E ZAHGICE 5
XRT buffer 24, 10mM dATP 0.25p¢, 10mM dGTP 0.254¢,
10mM dTTP 02548, 10mM dCTP 0.254¢, MMLV reverse
transcriptase (200U/u8) 02544, RNase inhibitor (28U/ut) 0.25
€, 50 4 M oligo dT primer 0.5, DEPC-DW 44E PCR tubeol]
wo} RT-mixtureZ THE I 3710l total RNAE H7IBINCE 0]
A8l B2 PCR machine (PTC-100TM Programmable Thermal
Controllar; MJResearch, Inc.)oll 2o 42ColA] 6027t X 2|5}
o 9AA B2 S SE6kHCE PCRE HA 10X PCR buffer 34,
25mM MgCl 1.8y, 10mM dATP 03y, 10mM dGTP 0.3u,
10mM dTTP 034, 10mM dCTP 03pf, 50xM sense X
antisense primer 0.2548, Taq polymerase (SU/pf, Promega)
025UE B, oi7ioll DWE ol 2& §3o] 20u5H &)
o PCR mixtureE TFEJT}. PCR mixtureZ PCR tubeol] @11
o710l GHAL BHSE SuE @il S8t ¥ PCR machineol] @
o] T}29 A O PCRE AAI5I%c) PCR B2 94Toll 38
7} 1cycle Hb2 %, 94C 45%, 57°C 45%, 72°C 4527} 35cycles
HHBA1Z12n, 72CollA] 10min extensiong A1 & BISE &
HA)ZICk 29 JHES 1.2% agarose gelol]l A7) G & 5l UV
transilluminater& 0]83&kd DNA bandE 2R3t RT-PCR
ol AFE3} primery (F)HIO] U0t (BB A, §=) Al 9
glsld B899 2m, Zt primerd] H7|AEE Table 29} ZTt

9. Flow cytometry

7t 4810l HIAME 9] phenotypeE ZRANSY] $1519 ©}
P2 BIZMEE LPSQ} APA-01E AA|GHY 48417} uiet
wieRet BlAMIZol  phycoerythrin(PE)-conjugated rat anti-
mouse CD3 mAb, fluorescein isothiocyanate(FITC)-conjugated

rat anti-mouse CD4 mAbE | A£3|AlQ dHo) ulg}l G &
FACScang 0]&3ld & 10,000719) A ZE EAsidrt

Table 2. Primer sequences used for detection of cytokine and
inflammatory related gene expression

Qligonucleotide sequence

G3PDH 5-CCA CCC AGA AGA CTG TGG ATG GC-3
5-CAT GTA GGC CAT GAG GTC CAC CAC-3

5-CAGC TAT CTC AGC ACC ACT 1G-3

lL-Aa 5-CTG GAA GIC TGT CAT AGA GG-3
8 5-C0G 1GG ACC TTC CAG GAT GAG
5-GAT CCA CAC TCT CCA GCT GC-3
L1200 5-GAC ATG TGG AAT GGC GTC 103
5-CCA ACC AAG CAG AAG ACA GC3
on 5°CCT GTT GTT ACT ATC CGT GC3
5-GTA GTC ATG CGC TGA GIT GT-3
o2 5-TTG AAG ACC AGG AGT ACA GC3
5-GGT ACA GTT CCA TGA CAT CG-3
10. BA ANzld

TE A8Z I meanstSD.2 LERIRAL, 7 4B F9)
EF X ig AIFRMS 2+ 77 ANOVAS} Duncan’s testoll
o8] HBEBIACE

4 3

1. A§ Rdol 9% AE ¥ A7) FAY W3

A59 Bo7t HME % A7) FA vils gge Lol
7] flsled Z Uz A B F9| AEE FH6HL 4 &
718 2eitid FAE 54010 HEE bt AS U9
BS APA-019] Foig} T AETTE BARSE RIS
zlol7} BEEA] U} (Table 3). BIA, & W AIAS] HFol
e AoiEanlolis 2t 4T R I Ao} B
HA Rk APA01Y) SHENE HHE7] 5k L5TY
APA-01 (1g/kg)E =Zo] FARBl J|EIICE A5TS
APA-019] Zojol WiE niR2 9 HEEH BEYY HIE B
2t A3 BEES UEETE I A&4ENeH, dSH9 H
S @& @ 4 Aok
Table 3. Effects of APA-01 on the body weights and immune organ
weights change of ICR mice

Dosage ~ Change of Relative organ weights (%)
Group (mg/kg  body weights g : g ;
/day) (%) Spleen Liver Kidney

Control 0 109087 032+002 4974028 1.15+003
APA-01 H0me 109+380 036+004 506+038 1.14x007
MTX 1mg 108£28 0351005 5324021 128+0.18

MIX+APAOL 1ng+50me  110+345 038+004 523+063 120008

Female ICR mice received methotrexateMTX) orally for 4 days and received APA-O1
orally every other day for 30 days prior 1o sacrifice. Body and organ weights were
determined and values are means+SD. Change of body weight(%)=(final body
weight/initial body weight) x100. Relative organ weight(%)={organ weight/final body
weight) X 100,

2. HIZME E4lol mRlE g
APA-019] WAl Widt A87IHE ZAGH] A5
APA019) HIZHMIE BAEE FHESIUCE UL HIFHEE
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22} & in vitro HollA} AF 71K ST (0, 500, 1000, 1500, 2000

1g/ )9 APAOIE X510 olo) tigh A B45g BEd)

At I 23 tizTol Hlskd APA-019] MX| A] HIFAEY

ZA1E50] 217} 58%, 84%, 12% 2 =& AEHCE RS &

7o) BETAOLY, 20004/ nte] BFTolME NMESAE0)
2 OolH) (73%)Eo] JEEHATT (Fig. 1).
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Fig. 1. Dose response of APA-01 on the proliferation of mouse
spleen cells. Mouse spieen cells (2% 10°celis/well) were cultured with various
concentrations (0, 500, 1000, 1500, 2000/ ml) of APA-01 for 24hr. Control group
was Incubated with RPMI 1640 medium only. Results are expressed as means+5.0.
in inplicate cultures. Different letter on the top of the line indicates a signiticant

difference between groups by p{0.05.

3. Con. A W LPS2}Y] A13tg

H)ZIZ9) &4 3lol ULE APA-Ol0) thdh UkS9] HalE &
HE7] 95kd 22t T M2 B0 mitogen?] concanavalin A
(Con. A)$} B M| Z £0] mitogen¢) lipopolysaccharide (LPS)ol
o BN Z SA15E HESIHCE AHESH APA-01 AHH 7} Al E
24 @3 Qleo] BAEERL, B AE E0| mitogenQ! LPSE
&7 mgeiie W LPS ©5o) Qg AE S4) gl visl
APA-01 E4] AR Al BAXCE {AsHl ML S40] 45
(53%y=ol BRFACE Con. ALY wiolIX e Con. A THEA Hi
o) APA-01S 7 MRISKRE Wl HIFAE F4150] 21% 5719
Ar} (Fig. 2).

Absorbance at 490nm
Iod

LPS  LPStAPAOT Con A (Con A+APAQ]

Control  APAO1

Fig. 2. Interaction of APA-01 with LPS or Con. A. Spieen cells from ICR
mouse were incubated with APA-01 1500w/ ml) and lipopolysaccharide (LPS: E.
coli serotype 055:B5) of concanavalin A (Con. A) for 24hr. Control group was
'ncubated with RPMI 1640 medium only. Results are expressed as means+SD. in
iripiicate cultures, Different letter on the top of the line indicates a significant

aifference between groups by p<0.05.

4 HIBAESA 9H H5ET
APA-019] AYUES oA BS 0E AF6P] A6k,
HoIAAIQl MTXE RMZIGH] Zhag gkt &45d PR
APA019] EME HHETE HA MTIXI ulZAE F4
50% ARSH= BTE TSIt (ICs; 80048/ md). APA-01S 1A
MEol] RRA] NE FA]52 dEFd B8 175% ErIERe
U, MTX (800ug/me)2} RXIA] AE FilsE xRl vldl
61% ZAEAUCE IHL MTXSL APA-019) EA} RHRA] MRS
A2 MTX ©E AX|ol Bl 56741 S71=IUTE (Fig. 3).

m\o rr rE

0.2

Absorbance at 490nm

APA-01 (150018/m8) - + - +
MTX (8001/mt) - - + +

Fig. 3. Effect of APA-01 on the proliferation of MTX-treated mouse
spleen cells. Spleen cells from ICR mouse were incubated with MTX only or with
APA-O1 for 24hr. Control group was incubated with RPMI 1640 medium only.
Results are expressed as means+SD. in triplicate cultures. Different letter on the
top of the line indicates a significant difference between groups by p<0.05.

5. APA-0L0) 913} BIAM EohA Q] cytokine B HSHIE BH
REA wE ey
APA-019] WA thst 218718 e ZA] sk, Bt
A H|IAM ENAY cytokine SHA & FEWA A LA
ol mAlE e XRABIMCEL Phes vIZA N SHERY
APA-01Z =LTHE 715kd IL-12p40, IL-le, IL-18 H
cyclooxgenase(COX) FHA} wWeig AABINCt ofF FIL-12pd0,

APA-0O1 (g /m)
M 0 500 100015002000

Fig. 4. Dose effect of APA-01 on cytokine mRNA expression in
mouse spleen cells. Mouse spleen cells (4x10%/al) were stimulated with
various concentration of APA-01 for 24hr. Total RNA was isolated from the
cultured cells using TRIzol and RT-PCR were performed. M: 100bp size marker:
G3PDH was used as contiol genes.
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Lle ¥ 189 {UA wee FFHX BUrt T2t
cyclooxgenase At & cyclooxgenase-2 (COX-2)9] FHAL &
3l0] &5 EHOF ZuhEo] RT-PCR ZolA BEHA
(Fig. 4). APA-010] 95} orsg COX-2 SFX} dalo] HAGH
Aol Axlol 28] Geke WEAE AnE| fl6) MIXSH MIX
)G EXo] APA-O1ES AR COX-2 {AAL wAQ ¥5}
= PRGIGCE APA-012 MTX MXol L BF06k COX-2 78
At ude JxA1Ze] BEEUN (Fig. 5).

- + -
M - ~ +

+ APA-01(1500x/mt)
+__MTX (80048/me)

S ——— (;3PDH

g COX-1

Fig. 5. Effect of APA-01 on the expressions of COX-1 and COX-2
mANA in MTX-treated mouse spleen cells. Mouse spleen cells (4x 10%/
) were incubated with MTX only of with APA-01 for 24hr. After stimulation, total
ANA was 1solated from the cultured cells using TRizot and RT-PCR were performed.
N: 100bp size marker: G3PDH was used as control genes.

6. APA-O1 Axlo] ojgt nIAME FHFI W3t

SRSl APA-0L Hxlo] O3 npeA dIEMES FHE
o) MalE BaS] Y8l0], IR R4 HIFA £l APA-01
9 RR|Bl 48417 F CD3Q} CD4 3 QS BESITE 7
ME E87)8 £5% 23, AT Hls) APA-01 HZ] TolA
upoA H)EMES CD4 whlo] LPS MRIZH FALSHH 5718
o] WRFAUC} (Fig. 6).
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Fig. 6. Flow cytometry analysis of APA-01 treated mouse spieen
cells. Mouse speen cells (4x 10°/m) were incubated with APA-01 of LPS for
48nr. The cultureo spieen cells were stained with phycoerythrin{PE)-conjugated rat
ani-mouse CD3 mAb and fluorescein  Isothiocyanate(FITC)-conjugated rat
ant-mrouse CDA mAb, and analyzed by flow cytometry.

i z

;BN S FERETO B3 ARTHE AAY Y&|EEH
gRol i3} BN BRG] A FYHo| tHEE QA &
9 HET LS X 813 Arh olBE BES AREE 5
ol ARG Wol7)50) VAR WA BRI B FAES
7RI YTk AT SSloIA ARBE L A B AYs #
3 moule £z g0l B @TFE0) #wdl 1EHI AN
) g molgt TeiAy} olEdo) tidlel ISt 42
2 3A et BNl Mkl BRkSo] Utk ol2e B
a2 HES AL SR oy ot X1gd AoiA
S =Qsih ueid HAREENE 2= "ASEAY Tidel
BB B ATS0) $HE T Tk HEEQ J1E HASZA 7}
R0l thEt E40) HA BT H2 AFol] dEd 2™
7170 B0t @mBEclA) BHAS S4AE ASE @Rl o
Az L HEo) B3 CiS A7 S AW U, of
714 QE1E EEESHS W50 ‘APA-01'9) HAA ) tidt &
AEHE AnEy] Y5k APA0IY WIRAW BT T,
methotrexate®] =00l 98 HAMA] APA-010] YAHA
S0l W M BRE WA A9 FA HalY g By
HIS pRE SAA U L Ul E BAls0 oud dee
nR]E Aol Bl ZARBIFCE AE R WS F719 FA Est
= maz o olAe A 2kio X e 8 4 ot 71 712
A A EES o|2AT Utk Wk o] RAL T BEE BHoF
9] Edjol O3 AREEY AF SVl Y8 HUEC] UTH,
ol¥ AglolAe |94 U MFE Y BT 719 ke
TETR] WYL APA019] EHEAE AW EY] sl Uz
T (1g/ke)) APA-01E ZE BZol FAI neAo HES
o AEAO) WS PASH 2 YEE2 4B E8 F A
&ERon, WS HST B & 4 Uk Methotrexate
MTX)= B A 241 Aol F0i5lH =™ DNA e A
HFI ME B4 AR 93 257} AREH WEF 24 #
A2 AZSHE A0 YBIA Urk ol MIXE REE WY
oz E20) shloli] ARBEE AREAIEOILE AER0] BYY
A 29 WY 715 ¥ B ATFABREC] BIAHIACH,
37)40] MTXE S0i8 4719 BHuEel nixle A7l
7] 232 MY oFE vlesd HET £& SUAZOl H
TEIRCP?. Qlnkto) £A1S ZtE mitogen, B, cytokine, 4
HOIR} £ ol 589 A2l sl X2iE MZE DNA g
3} HiEo} Mz ANE Uehhs shid HFE2E olzig
AT BAlsY S WANEY SIE AANIL JAF*.
sharEsion APA-010] HIZMZE S4lo] U|XE EHE ZARNE
B3, in vitrod}olA] HIZMES F4150] SHYEFHY APA-010]
sl 5F 9E"oz FviEch olE APAQLOl AH
mitogenCZ ZBE 4 U ASS VHHLE MAlGh= an
2} 8 2= QIrh L8 APA-019] T MESH B AZo] thdt Bz
T 252 A A8k T ME 5ol mitogenQ!
concanavalin A (Con. A)$} B Al E0] mitogenQ] lipopolysac-
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charide (LPS)& AF83dld Zztol] it A E F4| G318 &k}
). o HFollAl APA-012 B ME E0| mitogenel LPSE
A YBIRE ol LPSo] 98t M F4] GHE USAIAFE
AoZ BATROH, Con. AR FA] BIYAX T EAFCE
fot A4& g3t EEERAC) ol APAOL0] BY T Al29)
Al € t} g8k2 njxjd, &3] B ME S4lo T §EE vl
= ZOE AZiED). APA-019] vleA HIEMEY FHF Y
32 TS 23, YE ohA HlEHM Zol APA-01E AR
glod 48417 Blilet & RAZ VIR £88 A0 tiE ol
15} APA-01 AX] oAl niRL BIGAMZY CD4 YO] LPS
NATH fABH 571 S BEHAUTE o158 AR E u,
APA-012 CD4 U39 St &3l B MZE B4& k=
AOF REFH, olzjet BES ALETH SHUERM APA-010]
HANZEE SHFRIACE Qlskd HY Sl 7|98 AlAl
sl B & ok YIE HIES B2 vy 3 AEES
cytokineg 28]5td 2+ M Zoll ASE HLbl] MEFA L £
slol A WHAYES Z¥o odle ALE YA Urt
VR0 mEla 2 ol HISMEE 0183l APAOL A
) Alo] WA 1} BHEE cytokine®] Wi QRilol B5l] x4}
Si¥ct ol A9l A vIEH oA HYRkE STHe B
= cytokined] wigiE F|EATA] gigkedl, ol ©ol oid &
3 Hefol shatsgtato] Ztzt 283l 0lF cytokined UHEE
4% 2EsK= AT QAEct olgis 43 £E2 YAK &
449 FAlolA g gv] A ZAE Y28t ol dga
A= prostaglanding gH43I B4l {AlM Aok B
UEA Y& cyclooxygenase 49 ulslo] M En|EAH #&
%9} Cyclooxygenase (COX) F8 A= F 71A] isoformE 7}
A Y= AT A A=, cycdooxygenase-1 (COX-1)2
#2 endoplasmic reticulumol]l ZExIGh= YAFA FHAL
(housekeeping gene)Z Al&H O & HAlEo] THEAAlE E48
H2)® 2R 93T ZRE L prostaglanding E51A
g FXol Boske F4F EAd Aok ol ¢
cyclooxygenase-2 (COX-2)&= FZ ool Exig 7148
7] S8 X} (immediate early gene)ol 95k 45 ZZE mRNA
2 E3l XZ8HE 8% §4 (inducible enzyme)ZE §17) 418
Alol] COX-2& AARIA} (growth factor)L} cytokine Solf 23}
2ol A% 812A) mE7 prostaglanding $H45HE £Q¢6
812 PEShs A2 YA Ao ol 4@l Z3) hy

(R 24 oy

S35} APA-01S R HIEA O KX A] COX2 FHAN
welo)  WEEYET, ol COX29 gEE oWk

prostaglading wlEA g5l HABIEE A43A REsPI
Q8 AAZ 07 B 4 UL Ao} I2lil olist COX-29] wd
2 FhpEstl APA-010] tidled 5% JEHOE wdlo}]
FR 2L, olgig COX-29) wlo] ojn] s} wdlo] Hoj A&
AP ALS3) SHYEFN APA019] MX|E Q5 COX-29) wt
&ol ZAaEE RS 2 4 AU (data not shown). EF B
AAAe] MTXY HXJol EFol APA-01 AXjo] sl
COX-2 FAAL wslo] FAEHJLE olzigt FHAL whaol =47

S€ & W APA-012 49 A& HY ¢I8E Falod YA
9l HARZE SYAIAD SAlol @UEE FAXIE ol ER
B A2 o= 48 84 28X BMR)Z ZEE 4 USE Al
ARl & 4 UTh

a4 &

FERIIL (BBERRY A SHIERN APA(1Y)
HASZAENE UPXHO T BIIEAA npRAo] APA-019) 3
T FAZ Q% MESVI H AVIRA Hil, HAGHAE o8
o A8 2 N2 HIZAAEE 0|88l MESA ST BB
ARIETFIRI FHA} ddlel] vR]= FE8& ZABIILE rlftol
APA-019] BT ool 98t A5 W WA A9 2 3l
E 2 4wl 84U fo4e BERA ¥Rl APA-01
9 EHENE A R7] sl APA-0L (1g/kg)S HH0] FAl
sl mleAo) YEEY BEAY HAE BEe il HEES
Ad £8 F 7IA X&FHACH, BEA0) Wl HE & 5
fAct. = B EY Fils0] FHIERIY APA-010] thdld
=L JEXOZ F71EIR O, APA012 B AlE E0| mitogen
©1 LPS G T A E £0] mitogen¢! Con. AZ &7 viUBID S
o} LPSS} Con. A ©15 AR|Tol Blal |8 ME 54 gHE
LIERARICE APA-010) 213t wi@A | ZA ZolA0] Aol EFIRI
wiE WEo|A, IL-12p40, IL-1o R [L-189) FHA A Bg
A ZASL}, COX-2 FHAL w2 TEEACH COX-2 74
A7t APA01 BF AEHOZ uiglo] ST ot HANA
A MTXQl HXlolE B8+ APA-01 XZlol Q)] COX-2
SR} walo] FARAUCE HIFAZY FEF HeolA tix
ol B)at APA-01E AX15I0] 48417 niQFS niA wIEAE
9] CD4 waio] LPS RAIF3L RAIGHA 7Kg0l #atEUrt

0]419] AIE A B ul APA-012 HIAM Zoj AT B

QS S Rl B 54 g5 7Rt F8En
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