oFst2]4] A 46 A A
Yakhak Hoeji Vol. 46,

113~119 (2002)

23
No. 2

S+t A CIEHe| D3 20X| o X
gdsiof ot HAXE

PG% - A0 - A%

BFANAZ2A 7Y,

RE S8

CEAN GG - aETt
*73

(3

systa F3ois

(Received January 8, 2001; Revised February 14, 2002)

Anticancer Activities of Red Ginseng Acidic Polysaccharide by Activation
of Macrophages and Natural Killer Cells

Young-Sook Kim, Kyeong-Mee Park, Han-Jae, Shin, Kyung-Sik Song*,
Ki-Yeol Nam and Jong-Dae Park”

Korea Ginseng & Tobacco Research Institute, Taejon 305-345, Korea
*College of Agriculture, Kyungbook National University, Taegu 720-701, Korea

Abstract — The composition of monosaccharides of acidic polysaccharide isolated from ethanol-insoluble and water-soluble
fractions of red ginseng roots was analysed and its immunological activities were investigated. Red ginseng acidic polysac-
charide (RGAP) was composed of glucose (26.1 mole %), arabinose (1.6 mole %), glucuroninc acid (51.8 mol %) and galac-
turonic acid (5.1 mole %) as determined by gas liquid chromatography. Addition of RGAP increased production of nitric oxide
{NO) and tumor necrosis factor (TNF)-o in the rodent macrophage cultures. Peritoneal macrophages from RGAP-treated
mice exhibited potent tumoricidal activities toward P815 and WEHI 164 tumor cells. It was also observed that con-
centrations of NO and TNF-o, were high in the culture medium of macrophages from the mice administered with RGAP.
Moreover, treatment of RGAP ix vive stimulated tumoricidal activities of natural killer (NK) cells. Treatment with RGAP
increased life span of sarcoma 180-bearing mice and decreased tumor weights of B16-tumor-bearing mice. These results
suggest that activation of macrophages and NK cells serve to enhance iz vivo anticancer activities of RGAP.
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associated protein with death domain), FADD(Fas-associated
death domain protein) F=3= RIP(Receptor inhibitory protein)3}
& death factor7} A3 L7 AsALE FaiA BHA
T2 APEANGMD $¥ natural killerNK) cell® major
histocompabilityMHC) antigen®] Aldto|u}t 712 glolw AAlFL}
o) EF 2 BAAEE 5 5 e duY ¢ FREA T
8N QQube] oF 15%F AFA|eh HA HEE wislshs Al
Fo|th161) gk NK AlZE deibg 270 ARIEFRIE A
Faln] Bo]A wHHof @kg w1

e TS T F dxsl] AxS Ao o] AT
oA 4 B wilals e ARl AAEe] ¢l vk O
o2 Wite] £ malonyl-ginsenoside Rbl, Rb2, Rc, Rd
= malonyl7}7} Bo{ A4 ginsenoside Rbl, Rb2, Rc, Rd7} A
A= ginsenoside®] C-209jelA glycosyl 717} ol&= 71, C-
2099 A A7) o1Ad 8=l 20(S)-ginsenoside Rg3, 20(R)-
ginsenoside Rg2, 20(S)-ginsenoside Rh2, 20(R)-ginsenoside
Rh1Z Aok gejme Satol Azageln setdiel
H37t dojut e = e AE)d] @RS T Aol Y
ER I Stk tgA|S) A% HitelA] Eeld vhdA e 34
M EelEe tRAlE 38 o] b AR odEd of
A Ziho 2R Ed ogAe 72 9 EAdd uig A7+
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AAFES o2 RE 23 15 kDa o)49] A thH)
(Red Ginseng Acidic Polysaccharide, RGAP) & v-20f Fo
Al macrophageZ 57H17]9 nitric oxide synthaseE -F+TA|7
< BIsISivh. B3 RGAPS] x4 28] macrophage°i|A]
FA=EE NOol 23 mizhsE oS AAjsic?®

2 A7l RGAPY ©]3sh S dolry] JJ8f dx
A& B85 FURE-S ol 3 in vitro == in vivo
oAl macrophage®} NK A3E8] QHA|E Aells-& ZARISICH &=
3t sarcoma 180 ©]4] FHollM HIE U B16 melanoma ©]
2] Feoll RGAPE FoiA| Yehhs ads B3It

HEXE ¥ YH

WESE

BALB/cAl vh¢-2 & - 313} C57BL/6A vh-2 3 &
ICRAl vF-2 2L tighle]| 9 R aFE, S4)N4 73t
o} Ao AL 45532 FES dgdte] FAH=E
Z27IHUY|O)E cagedll 5eleld E8] 8310] k15 o]
A Ao, ARG FEES AR AHAR
. BEAHY $AZAL AU E 23+3°C, s 40-
60%= X352, 150-300 Lux®] FEZ 12417+ d4-2

ZAs ).

Alof

Earle's halanced salt solution(EBSS), RPMI 1640, Dulbecco's
modified Eagle's medium(DMEM), Minimum essential medium
(MEM), Ca?*/Mg**-free PBS, pernicillin, streptomycin, new
born calf serum % fetal bovine serum(FBS)2 GibcoA}
(Grand Island, NY, 7]%) #A|Z-& AM&313 T Cytosine B-p-
arabino-furanoside(ara-C), actinomycin D, TNE-¢, NC-mono-
methyl-; -arginine(NMNA),  lipopolysaccharide(LPS)2  Sigma
(St. Louis, USA)AIES AME-38I5ITE.

RGAP2| £2|

632 TR 30%)) 600 g2 BT ko] 5uf 2o 85%
EtOHS 718l 95°CeollA 53] F&31] AL UE H|5F84 &
AL AASL G Al E& 718kaL 80°ColA 43] F&3}
o 84 FEES Aot o] FEES ZEE FEECM 7
AzF B3}, 15 kDa ©)/39] EA EHE F4 I
8000 rpmellAl YAEEBIGITE @izl A5 Al EtOHE 7}5)
A8 FRE 5 Ax8] I FARGAP)S A=)

LHICIER| 2o o|staty JMxA}

LHICiER] Ealo] SME, AT W chlBEel =Md| - 3
& Phenol-H,S08?V0 2 glucoseS EFEOF slo] FIA
om}, AMIERE Carbazole-H,SO,8*© 2 glucuronic acidZ 3%
FEOZ so] ATt dUAL Lowry W22 bovine
serum albuming ¥FFCE A6k, Libermann-Burchard ¥k
SO AEd FfolFE 2RI

Cietmo| x| ZAPY

1) &4 AWkrEs) 9 ddFe] 3

AR 10 mgS FE Y3 2N trifluoroacetic acidE 10 ml
7¥stal "hsted 121°CellA 1M Zeialaigict. ol 715
FES Aqgsta 53 ) FAlel NaBH, 10 mg = 3
% 1.0 M NH,OH 2 m/E 7}3k1 RES-9E WA 3ol 12413
HhS-AZATH BEEo) FYUF sodium borohydrideE AA3slo] &
AME Aok

2) Alditol®} Aldonic acid®] 2

DoAY Fojz IALE B 5 miol] 0] IRA-68 Sol2a%k
F2] 10 g& 718l AReA 3087t vheS F A2 ifs)
I FAE BE 28 At o) Eds Sz
alditole E2]313iH. alditolell #3413t Fejde 716 A2
A B B ERE] ofEEg & o2 RE AL olAd3}
2 ol GLCERAoE 2451 SAZY mole S 5
A}, Aldonic acid + T35 1.0 M HCl 10 m/Z 24 A
ALofM KZFERE oA §2A7|1 TR FR|E oF
slo] oJl g Agict.
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31 Aldonic acid®] F=A3}

214 Holzl oA S FE3lo] KOH pellete] EAst] AF
FE 7oA RSk e Fabs AABKRIT AR AlsE
10 mM sodium borate °ll £3]3}3. sodium borohydride 20
mgs F7ICh ¥hEES WA TelA 1273 sAT | B
FEHAAT. F5F TANE pyridine?} acetic anhydride 2
acetylation A7 alditol acetateZ LIt}

4 GLC #4%3

ZA

t-33} 22 2o WY FEAS EAAI.

GLC 24 =3

GC Varian 3400GC
fused silica capillary column (Supelco, SP-2330,

Coluran 0.32 mm X 30 m)

Detection Flame Ionization Detector(FID)
Detector temp. 260°C

Inject.on temp. 250°C

after 2 min of intial heating at 200°C, increased
at a rate 4°C/min to 250°C and maintained 10
min

Nitrogen at a flow rate of 30 mi/min

Coluran temp.

Carrier gas

M =Zujek

B15-F10 melanomas= 10% heat-inactivated FBS, 2 mM
gluteraine, 100 pg/m/ streptomycin, 100 U/m/ penicillin 2 4.5
gL gucose?} ¥ DMEMeIAM #ieF313131 P815 mastocytoma,
WEHI 164 fibrinosarcoma % YAC-1 lymphoma<= 10% heat-
inactizated fetal bovine serum, 2 mM glutamine, 100 pg/m/
streptomycin @ 100 U/ml penicillin®] &-5-¥ RPMI complete
Wi A wjeksieit). WEHI 164 fibrinosarcoma™ 10% heat-
inaczirated FBS, 2 mM glutamin, 100 pg/ml streptomycin 2
100 U/m/ penicillin®] 3-8 MEMO=E Hi%Fsi3ict,

E7} macrophage®| £2|*Y

5323 2] BALB/c "}~ 1 m/¢] thioglycollate medium
(Difcc)yE 383 B45AREAY RGAPE 1Y 18] A% 793
Bre=alsglh, BALB/e w248 574025 H 10 Uml
heparng &-5H= RPMI 1640 complete HIR|Z E7AEAE
£ %75-1 hemacytometer® AEFES E33)0] T B A
FPEC)E 313t} Teflon® 2 =3 plastic dishellx] 2217F 1)
okt H-ZAER] o= MEE AASHL <<% macrophageE I
itk 228 macrophager™ phenol redd 7614 9= RPMI
164C omplete Bix|oll HEA|A Th3 Aol AR

NO 32 ¥ NO iy AME a5
-2 3} macrophageS 96-well A Euj%F disholl well T 2X
10° 719 MEE BFsla 37°Ce CO, vlrlolA 2417k F<t
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HjoFEt TR, P815 YAIEE well T 1X10° 7]9) AIEE B
3lod 100 we] RPMI complete BiAIZ 18417 wiokgict, wijek
AZ2] NO= 70 we vk A45-Ne 532 Griess A2k} 4]
o] 550 nmoIM FFEE SHTOEHR AFR. oW BEFE
A ZE sodium nitrited AFEFTE. NO w784 A E2] Abs
+ macrophage$t SHEE T olekslar, vl 85 20 pl
9] PMS/MTS &8-& kel Hrlsta 37°CE CO, wi%]
oM 4rZEERE wWiokste] 490 nmelld TEEE S5 A
et

TNF0 82 % TNF-o 0714 MIZ Alshs2620

kel 52 TNF-oi= TNF-o 9174 WEHI 164 M 29
M EALE o]-43R= bicassayH< AMEsH] A&stlrt. WEHI
164 AIEE 96-well AFHjF disholl well B 4x10* 7§} AL
E BF33 37°CY CO, wiF7IolA 18A17F vkt ok,
macrophage WIS (thioglycollate mediumE: S5AFsF BALB/
¢ "M-A~ZRE| macrophageE 218t 96-well A|3ul%} dish
o well 2 2X10° 7§2] A¥EE BEF313 RGAPS Helste] 24
A|ZF wieksle] 92) 50 W, 2 pug/ml actinomycin D £ 50 w
9} MEM complete ¥iA] 50 W& #H7Fste] 18412 viekalict,
HjekE R S w1 & AASIL 0.05% crystal violet &2 108¥-7F
Hagk ¥ 100% methanolE AJASIL 595 nmolM S2EES &
JaiSict. AL BEEAEN A AEE TNF-oE WEHI
164 MEe] H718le] 18217F WllFsETL crystal violet®E 4%t
F 595 nmelX FFEE Sk IS Ade] TNF-
o BT T T W9l pg/10® MER EASIC
TNF-¢ W70 A A38)5-2 RGAPE o33 BALB/ 7%
22 7E 523 macrophageE WEHI 164 AL} 6417 Bk
3lo] S}, WA WEHI 164 S 2 10”7 AIEY 100 uCi
9] Na,”'CrO,Z 3718t 1Mz wjksled diabs-& BAA o
& 96-well A|ZHjF dishell well F 1< 10° ] MEZ 255
I 1 pg/ml actinomycin D2 EAY3lollA 3A17F v IR, oA
¥ : macrophage®] 8]&€©°] 1:1, 1:5, 1:105]A] macrophageZ
H71819} 1 pg/ml actinomycin D2] EAEIIN % 200 pe) &
Aoz 6AI7F BFAIZTE WSFFTES 4SS 100 wE FH&
scintillation vial*]l 1 ycounterZ & HANsS 33t &
e o2 A& o] &3t AAtHTh % specific lysis =

(experimental release cpm-spontaneous release cpm)/(maximum

release cpm-spontaneous release cpm) X 100

Natural Killer Cell &4

Effector cells®41 C57BL/6 v}-$2 BlAAMTEE ALt
target cell£4E 100 uCi®) Na,”'CrO,E 147+ A% YAC-1
A Z1X10%F 218351 Effector : target Al E 2} H]-&o]
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100:1, 50: 1, 25:1°] H%%E 96-well plateol] 5317 427
E9r 37°C9 CO, incubatorel A 4H&AIZTh Spontanous
release®] 742 target cellol] ¥iXITF 7F6t 73-90)17, maximum
releaset= 10% NP-40 100 Ws 713} 4%2) cpmelth. vlFEs
% 1000 rpmellA 1023F GAEEE & 3598 100 W FH3}
o ycounterZ WAls A8, B R 22 Ao2
AR TE. %  specific lysis=(experimental release cpm-
spontanous release cpm)/(maximum release cpm-spontanous

release cpm)* 100

Sl (=EoiE 3 & SYSI

Sarcoma 18043+ ICR P2 E7olA] Althulofste] &+
AR o™ 1x10%708] HES B7el] o) 2ata 24417k S
RGAPE 19 13] 747 57 Foish 3 30Uzt < A3}
%t} B16 melanoma= 1X10°712] AEE C57BL/6 wH9-~9)
5ol H3lo]a] 24413 Foll RGAPE 19 13] 73t B2 Fo

sol WY FU) FAE ZYHAL
L X
APATHE PR EFRAR Uehiglon Heol 9w @%

9] el A2 student's HtestE 43181t

HEEy

RGAP?| O|&}aty S

RGAP:= 5730l 28.3%, Ad%°l 56.9%, @¥izo] 0.1%°]
SIE Rt EloR GLCE B8k 2y, 492 glucose
92.4%, arabinose 5.53%, rhamnose 1.03%, galactose 1.02% ©|
Atk Ad I GLC EX4ZA3E= glucuronic acid 90.8%,

Table I - Analysis of neutral and acidic sugars of RGAP

Sugar % Mql ar
Composition(%)
Neutral sugars 28.3°
glucose 92.4 26.1
arabinose 5.53 1.6
rhamanose 1.03 -
galactose 1.02 -
Acidic sugars 56.9%
glucuronic acid 90.8 51.8
galacturonic acid 9.2 5.1
Protein 0.19

Ydetermined by })heqol -sulfuric acid assay, “determined by
carbazol assay, “determined by Lowry method. Analytical
method and condition for GLC were described in Materials and
Methods.

50 50
D 40 4
20 -
2
] .
X 20
g‘ *k
O 10/ by
0 0 4 40 400  400/NMMA
RGAP (ug/mi)

Fig. 1 — Effect of RGAP on killing of P815 cells i vitro. Coculture of
P815 cells (1 X 10° cells/well) with peritoneal macrophages
(2 X 10° celly/well) was performed as described in the materials
and methods. RGAP (4~400 pug/m/) with or without NMMA
(1 mM) was added at the start of coculture. The proliferation
was determined at 18 h absorbances at 490 nm and
expressed as cytotoxicity. Nitrite was also determined in
the culture supernatant of the respective groups. * and **
indicate the significant differences at p<0.05 and p<0.01
from zero. #*#indicates the value significantly different at
p<0.01 from RGAP 400 pg/mi.

galacturonic acid 9.2%°|1t}h. RGAP 7922 mol%s F33}
o Table [ 2t}

NO M3} MZ &3Holl 0|X|= P&

NO= HAE B RS AR AFEAID 4 97) o
ol RGAP®l| &3t macrophage®] NO2 A4do] LA EE A}
BA7)=7E i vitrod in viveolA FAPEIETH EA
macrophage®l] RGAPE d7}3}1 P815 BIRMHIEET} EH] vl
okl & w NOE RGAPE 0, 4, 40, 400 ugm/s) =55 FH7}h
Al Z2} 2.2, 7.9, 10.6, 33.4 uMZ Z71E]1 0, P815 AHE9
AFEE Zk7} 0, 105, 23.9, 35.8% % Z7}1EQth 3 RGAP
400 pug/mit NO 341 9A1A1el NMMA 1 mME $A] #gjA|
NO AXL& 2.3 uME 724520 P815 AXo] AldE &4
Al Aol (Fig. 1), RGAPI 23 HAIE 2] APgo]l NOS
A2 dolde #e1sioict RGAPE BALB/c vhg2of 7}
2o & B3 27} macrophageE P815 UM ES} 8 HljF
Al BRI NO F5& tZRFolA 4.6 pMe]3l oL}, RGAP
100, 300 mg/kgSolE Z}z} 10.3 pM, 26.8 uMZE Z7}+EQ3
P815 Mxe] APEE 7} FEolA 15.3%, 25.9%=% 12143 A
57Vl th(Fig. 2).

TNF-o 2433} QAMIE AsHoll 0|X= A&

TNF-02] A2 27} macrophage?] sjoko] RGAPE 0, 4,
40, 400 pg/mie] FEZ AHE oL 2447t vloFst & ajjok A
S WEHI 164 M| X¢] 715101 WEHI 164 A|£2) APEL Ak
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Fig. 2 - Effect of RGAP on killing of P815 cells in vivo. Coculture of
P815 cells (1 % 10° cells/well) with the RGAP (100 or 300
mg/kg)-administered peritoneal macrophages (2 X 10° cells/
well) was performed as described in materials and methods.
The proliferation was determined at 18 h absorbances at
490 nm and expressed as cytotoxicity. Nitrite was also
cetermined in the culture supernatant of the respective
groups. **indicates the value significantly different at p<0.01
om Zero.

Table II - TNF-a levels in the medium of peritoneal macrophages
treated with RGAP

Treatment pg/m/

pe/10° cells

Control - 42 = 28
RGAP 4 347 = 82
40 1,072 = 94

400 32,626 = 47

LPS 1 15,670 * 47

Peritoneal macrophages from BALB/c mice were incubated for
24 h with various concentration of RGAP. TNF-o levels were
deterriined with bioassy using TNFo-sensitive WEHI 164 cells.

Table [II - WEHI 164 tumor cell killing of macrophages treated with

RGAP
Dose Tumor Killing
Treatment (mg/kg) )
Control - 9.16 = 3.3
RGAP 100 19.18 £ 2.9
300 641 £ 43

Pentcr eal macrophages were isolated from BALB/c mice administered
with F.GAP for consecutive 7 days. TNFo-sensitive WEHI 164
cells vere labeled with 5'Cr and coincubated for 6 h under the
preserce of 1 ug/ml/ actinomycin D. Tumor killing represents
speciii: activities.

3= bioassay WS AN YAUZEZAE AMS-E LPSE
1 pg11e) FEF AZA] TNF-o 0] 15,67047 pg/10° cells
°]2l2 5 RGAPE F% J&EH2E TNF-oo] A4S AAEH
Z7FZAcK(Table D). =3 RGAPE BALB/c whe-2oll 57350
Sk 337 macrophages FEi3t0] WEHI 164432 2] APES &
et 2%, WEHI 1644138] APdo] RGAPY Fo &% &4
© 2 H#A3] F71= I Table 1.
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025:1 ok **

NK Cell Activity (%)

Contro! RGAP 100 RGAP 300

Fig. 3 — Effects of RGAP on natural killer cell activity. C57BL/6 mice
were administered intraperitoneally with RGAP 100 or 300
mg/kg for consecutive 7 days. Natural killer cell activities
were determined at various ratio of effector cells to target
cells (25:1, 50: 1, 100 : 1). ** indicates the value significantly
different at p<0.01 from each ratio of control.

120

—~ 100 | #—

R

o 80

g

3 O _oContol

S 4| —#—RGAPI00

@ ——RGAP 300
20} —e—AaCs

o

13 14 15 16 17 18 19 20 21 2 28 24 25 26 27 28 20 X
Survival Days

Fig. 4 — Antitumor avtivity of RGAP in sarcoma 180 tumor-bearing
ICR mice. The mice were administered intraperitoneally
with RGAP 100 mg/kg, 300 mg/kg or Ara-C 5 mg/kg for
consecutive 7 days after the intraperitoneal inoculation of 1
X 10° sacoma 180 cells. Life span was observed for the next
30 days.

NK MZ&M0 0[xl= &2

NK A28 nAe 4TS Lotrr] 93 RGAPE
100, 300 mg/kg §F2F 747+ C57BL/6 vhe-2ol BE7F
o] 3t & HIFHEE effector A|EE 3t YAC-1 lymphoma
AZE BAHER ARSI NK AlEe] 842 A3
RGAP Fo+ effector AE 2} BAMEL Zt HE(25: 1,
50:1, 100 : 1)ollX NK A9 &AL foF02 Z7AR
t}(Fig. 3).

RGAP?| g3}

RGAP?] #42-8-8 dolrr] 948} sarcoma 180 AIES ICR
uhe-Aof] B7FO 7 o)AF T 30U7ke) AESE BEF Al
2FE 204 olFoe AES ATt §ISL2L RGAP 100,
300 mg/kg FATANNE WEEC] 2 57.1%, 85.7% o
ara-C 5 mg/kg ST E 28.6%FtHFig. 4). B16 melanoma
AEZE C57BL/6 nh-20l FJ3t FALsl] 18] WY FEE
ZAE] 2 F3, RGAP 100 = 300 mgkg Foiveld= 1
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Table IV — Antitumor activity of RGAP in B16 melanoma-bearing
C57BL/6 mice

Dose  Tumor Weight Medi Significance

Growp  (nokg) ) an ®
Control - 2.82 + 0.50 3.01 -
RGAP 100 1.75 £ 0.61 1.78 <0.05
300 1.32 = 0.98 0.89 <0.05
Ara-C 10 0.95 £ 1.28 0.22 <(.05

C57BL/6 mouse was transplanted subcutaneously with B16
melanoma cells (1 X 10%) and administered intraperitoneally with
RGAP from the following day to seven days. The tumor weights
were determined at the 19th day after tumor inoculation.

o] Aol 39%, 53% AAHN ™ ara-C 10 mgkg FAT
AME 67% AAFATHTable V).

n #

A A Fel" AHd I A(RGAP)= glucose 92.4%,
arabinose 5.53%, rhammose 1.03%, galactose 1.02% 2 +3 %
22393} glucuronic acid 90.8%, galacturonic acid 9.2%% 73
B Ao o]FoiA] 9132 ™ mole % /I8 glucuronic
acid 51.8%, galacturonic acid 5.1%, glucose 26.1%, arabinose
1.6 1% ©Igict. B3 $ipko R E Hel S32M8-2 ZH= ginsan
& AMIRo] 43.1% el Bigte] RGAPE Aol 56.9%%
3311 ginsan®] A FAS glucosed} galactosed 01}, 312
RGAP*= glucose, arabinose, rhamnose, galactose 2 &5}
ginsan¥= 3184 AT 727t o A2 M gEAds
Art. 297 27, RGAPE wh~ell 594 macrophage
£ E43AA NO ¢ TNF-oo] A4e] 57151 NK HxEe] &
437t dojut SAEE APEA S ZHN FARE-S e
NS HERAATT.

NOT RE717) oll9- Z& 712 ofe] £59 AlZM nitric
oxide synthaseNOS)ell Jal|lA] L-arginine. £ F€] AAIF T},
Macrophage°llA] #H|5= NO= inducible NOSel| <J8l] tiao]
=5y dheljg)olel YAEE FA|7| T mitogend] HEF
A2 T A2 S48 23] deld Aok 215 RGAP
7} in vitroS}t in vivool Al NO A4S EAALE 8r3l o,
RGAPE F3F vh¢-~ollA concanavalin A %ol 2] v
Aare] A3 AFH e dig FA8A o] NOE b7l
2 3] 2o g Bud vl ek

2 AT RGAPS 9842 B16 melanoma$)
sarcoma 180 A|XE 0|23t vl¢-AoA FAIE A}, HAEH
FEBdol AAH L FHol AE o] RGAPZF F4bE 0|43
ANEL golg &AZEAY ML 7Fs8& AT o1 %
RGAP2] 3t& = macrophage @ NK A|3Z2] #8435l sl
71R18& Jeligith. RGAPE YA 02 A4 HedAl o] £

23+ A32] macrophage?t NK AXEo) &-g3sto] oj5 MEay
H Al|EFRIE BAAY 715-E @4TE 7185 B3l
A A& YeRT, NK Al22) E7do] NOdj| o8 &7
the Ba52%% RGAP st NO2| A’de] NK AI£9] &
AsE £ 7srgE AlAFSITH

el wele ohd AEEe WAl uxE A7Ee <l
A A97)5el dist o aFe] thdel] 7191E 4 gle
U ZM ARRERE slEkeMA|, Wik A=, FETe
28-g FAAAT| I AREHRE ol7] Y3 S5 WS T
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