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Immunoregulatory Action of OGAPI
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The purpose of this research was to investigate the immunoregulatory effect and the leukemia cell apoptosis of
EtOH extract of OGAPI{OGP). The proliferation of cultured splenocytes, thymocytes and mesenteric lymph node cells
were enhanced by the addition of OGP. Splenic and thymic T lymphocytes, especially Tu and Tc cells were
significantly increased in OGP-administered mice. OGP markedly increased the production of y-interferon in mice
serum and accelerated the phagocytic activity in peritoneal macrophages. OGP treatment enhanced the apoptosis of
L1210 mouse leukemia and Jurkat, Moltd human leukemia cells, and increased the expression of apoptosis-related
ICE, ¢c-myc, p53 gene in Jurkat cell. These results suggest that OGP have an immunoregulatory action and

anti-cancer activity.
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1. HEEE
E 4dlof AlESH AF = BALB/cAIE 84(8FH, 20£2 g)
S USHESEEF)OIA FA AREIICH, Aig2 2
2+2TC, 55 55+5%, dark/light(12 A|ZHZE7 FlollA] IH pellet
AIES 22 Alg UFGIEE 619

2. Alok Bl 7]

RPMI1640 media, fetal bovine serum, phosphate buffered
saline, propidium iodide, thioglycollate, lucigenin, zymosan,
3'-dihexyloxacarbocvanine iodide(DiOCe) S 2
IFN-y  antibody,
anti-rabbit Bcl-2 antibody(Santa cruz),

Sigma., anti-murine
anti-murine IL-4 antibody(Pharmingen),
TEMED, Taq DNA
polymerase, M-MLV reverse transcriptase, Oligo(dT), PCR
marker(Promega), dNTP

conjugated anti-CD4, FITC conjugated anti-CD8, PE-anti B220,

set(Amersham pharmacia), PE
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FITC-anti Thy 1 antibody & Caltag, 71E} A|&2 EFA[F 2
N EZfHE AJorS AESIY O, culture flask(Nunc), 96well
microplate(Costar), inverted microscope (Zeiss), ELISA reader
(Dynatech, MR5000), luminometer (Berthold, 96LP), flow
cytometer(Coulter, EPICS-XL), PCR system(Perkin Eimer, Gene
Amp PCR system 2400), L 9] centrifuge (VS-15000CF), CO,

incubator, freeze dryer & VisionAlY] &S AMZEIJTE

Aol AT 27135 500 g2 50 %<] EtOH 2000 meZ 2
3 FETH 2, oo o E AY H5H5T TS, freeze dryerE
SAUZGl BY 505 g(@4g 101 %)& ¢lof(olst OGPt
B, SEHEAE deldlds, MZugols o PBSA &

S
=
0!

1 Ol
r>-
)
0z
[~
=
e
=
i)
E
32
o
>

n )
v
o
o ox

1o
Pk
e
1
>
=
0z
s}
o
>
fo o
HC
&8
2w
tll
i)
(e
9_15
=

AL

Z17}0] M EF A& (x33], DPBS, 1500rpm, 10:2) 2]
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C} e £8 4217 Foll 5 mg/ msEZ DPBS(pH 7.4)0l
g MTTEN 20 W 7t wello] F718}3, 0.1 N HClo)
10% SDS 100 wZ SFAIA 18417} SO LUK Z UG Aekst
QAch vRIE 7 well®] FBE % ELISA readerss 083141 570
molA ZBEEHL a9 EX T Hlusle AE8Ees W

KT SUBIHTY.

I

1

o

W o OGP(B00 mg/kg)E H7 FAGHL 45 B AIA HI
&8 GHS HED ¥ u1F L BUAZ BRUS FAEL
1x10%ells/wello}  PE/FITC conjugated-anti B220 % Thyl
antibody®} PE-anti CD4/FITC-anti CD8 monoclonal antibody
(1:30 dilution)Z 015 GIAH5}A 4TolA] 302 EQF KA1 flow
cytometer{excitation: 488 nm. emission: 525 nm/FITC, 575 nn/PE}&
o183led 7zl MIE EO Y] okYE SFsivirt.

6. @3 lymphokine(IFN-y, IL-4)9] &5
1) IFN-y9| &3

IFN-y2] &3 & sandwich ELISA 21O & & W] IFN-y9
S5 BHI9TP. 4 pg/mt T2 0.IM phosphate buffer(pH
0)0ll 3]4E} anti-mouse IFN-y antibody$3 96well microplateo]]
T owellgh 100 X TEEI] 4ColA) 24 A17F B0 SAH &
FAJZ4TY. 1 & PBSE 23] MAE}L 1% BSA-PBSE 2t well &}
150 e 7sto] 204l 1 A17F &¢t blockingE SlaL PBS=
338 MAHBIAUTE 1% BSA-PBSE 8]48t €& A|5Wi} IFEEN

(recombinant mouse IFN-3}& 2} wellgt 100 w2 wWol 4Lof

Of

NN

>

AT 117 E9F 9kgAl7] & PBSE 33 MASIRICE 1 & 2 pg/
m STZ 1% BSA-PBSof| 3]A43g} biotinylate conjugated
anti-murine IFN-y antibodyZ 2} well & 100 w4 @oj A20]
A1 1 AIZE &0t HISA1ZT) PBSE 33] MASKL 2 pg/mb S 2
3]41¢} streptavidin-alkaline phosphataseE 2} wellg 100 ]
7¥8haL Tl A2014] 1 A1 S¢F ¥F2AIZIEk 1 & PBSE 53]
A&t & p-nitrophenyl phosphate S0 7} welle 100 ;04
716t AR RIE SlolA gRigkE g AlZCt oF 308 & 50 ul
9] 3N NaOHEUCE ¢kgg FAAZIL, 308 Wo] ELISA
reader 405 mn ItEollA EBLE &7 dldlA

2) IL49) &3

IL-49] £ & IFN-y9] FZargol E51rt
7. 57 AN ES] galgy &

OGP(B00  mg/kg)E A~ Foidt 47 SHgol 3%
thioglycollate 2 m{E FAIL 3Y %, F BA1AH 5 mY
cold-PBSE HZo F¢, B4 «EMEZE skl ddEe
(1,500 rpm, 5558 5, RPMI1640 vix]ofl 2-SA1H petri dishol
E CO, BRI 0l A 2417F &0 Bk Thg, BAEA] ¢4 Al
EE AAHSIL petri dishdHoll 2AVSE tHA A EE scrapper=
Hob Y4 BE(1,500 rpm, 52)AHA] MESE 1x107cells/me7}
F T2 DME(0.34 g/L NaHCOs, 2.6 g/L Hepes, pH7.2)0ll B3
AlA ARZBIATE ZymosangH O] A A= zymosan 67 mgE 10
m¢@] DPBSofl Hoi 37ColA] 3087 WXE & 5T A9
DPBSE 23] MASLL FBS7}F 10% E71E 10 miS] DME] A
FAIA AFESIE) Lucigenin€H 9] 10 me©] DPBSoll £8i¢r &
o3t FEaskd  -20ToA  BESFEA ARESIATHstock
solution). Lucigenin stock solution2 AMZ ZlFoll DME#|X]o]
1/102 3 Astd AlE3I9 Tl ChemiluminescenceEH &
luminometer& 01236} & & microplate well (whitejoll &
HlE HZREH 100 409} lucigenin 50 (S FQIG)IL 37°CollA] 158
B0 FREIE 7, zymosanEUE HSI0] AEH0] 200 w7t ST

Bh 58 7}H0Z 60 27} chemiluminescenceS ZA3ISCY.

0

Jfu

8. Flow cytometero] 9|8t HEHAE O}FEAA FH
Altiiiekse] L1210(mouse leukemia), Jurkat & Molt4(human
leukemia) 4 EZ 96 well culture platec]] 1x10°cells/wello] =TS
HZE REE TS, 4 =59 OGPE H7Islel 24417 S0
IR Wil BEE 3, 4 HES £UHM PIZ @3

ol DNA fragmentation (sub-G1 peak)S HZsIHCt).

9. Mitochondrial transmembrane potential(A¥m) &7
JurkatA) i i 2EA o] OGP(1-100 pg/m)S B 715 &, 24417
¢t st o AEZE SUoA ME(x32], PBS)SE F,
1x10°cells/wello] ¥52 zF AlZE £F, A4J221(1,500 rpm,
10231l ATAITT M ZEZ ol DIOC(ZE5: 40 nM)E A4
AlAH 37CollA 1527 9R2A)71 tHE, flow cytometer(excitation:
488 nm, emission: 525 mm)ollA] mitochondrial transmembrane
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potential(AYm) S &% sl

10. RT-PCRol 9j¢} ICE, c-myc, p53 mRNAS] 3l
JurkatAlEell 10 pg/mlS OGPZE &H7ISE &, 24 A7} =¢t
Bl 2512 RNAE E2I51%9C) Total RNAE Trizol reagentE 0]
851900 xS Yol FEHULY. DNAE M-MLV
reverse transcriptase®} random hexamerE primeriE 0] €3}
G519 1L, Tag DNA polymeraseZ 0| &36}0d Perkin Elmer
2400 thermocycleroll 4] 30 cycleZQt SE3ITE. 2H2H9 cycle
£ 95TollA] 30 %7} denaturationAl?] &, 55CojA] 30 %3}
annealingA}7] 11, 72CollA] 30 %I} extensioni]Zich PCR
producti= 1% agarose gelolA] A 71¥€ &8k, ethidium bromide
T HAMEHrt. PCRo AMZE primers TS Zth ICE
sense(5-AAT GCT GCT ACA AAA TCT GG-3), ICE
antisense(5’-ATC ATC CTC AAA CTC TTC TG-3'), c-myc
sense(5'-CGT CTC CAC ACA TCA GCA CA-3), c-myc
antisense(5’-CCG CAA CAA GTC CTC TTC AG-3), p53
sense(5-CCT CCT GGC CCC TGT CAT CT -37), p53
antisense(5-ACA AAC ACG CAC CTC AAA GC -3)).

11. 242
EAREIE student's ttestZ 313 OmM, p<0.050]81E 9

gol Y RoT TEERCH.

Al
=

o

23

1. BYME WEG D|X= a3
WAl HIAMZE tHEFQ LPS(10 pg/ml) AEjdol Hl
o] OGP 10 % 100 pg/ml Hr1FolA AEMEG] FAH
EFXHENOH, L FUMEY AIH QubE M ol A
Z7¢1 Con A(1 pg/me) AElToll HISkd OGP & 7ioll
A SEYEFHOF SHMZE A7 YutE M ZY] YESO]
&7)=]ArhFig. 1).

[ell
=5

)

1A= &3
OGPE #7185 47| Bl & MM E siFA A9 oFEet
i Blakd 10 & 100 gg/
ne8 OGP #7hFol4l BME7}F SAGH ZAdlsient THZE
SYTH 59 OGP koAl FAEUA S716I%ct 44
ZM T thETol HI5te] TeMZeE TeM] 271 OGP(10, 100 pg/
)& 7toll Sl XA S718I%ETHTable 1). E£3F OGPE 4
TR A BE THEY FAYUA ErieiHen, 15
oA THAIE W TcA Z7} S7I5130E BHA ZollAfE T Z7}
FALUA E71=IAc(Table 2)
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3. @& lymphokine(IFN-y&} IL-4)9] 4ol vX|= 31}
OGP9] 8% IFN-y&} IL49] Mol n|xl= &g BATH
A1}, IFN-y= tha ol 8|6l OGP R FollA] SAHUA &

.

r

P
1
e
oo

7151 oLt IL-4= thET T & Rjol7t PEE A 3UTHTable 3).

260

a CONTROL
0 Gpbmcsea
OThm pcyima
200
B Lwphmdacal
& 1
:
>
& 100
50
0
[eo]] 1 10 100
OGP Concentration «y'md
Fig. 1. Effect of cell viability on the OGP-pretreated mouse

splenocytes, thymocytes and mesenteric lymph node cells in vitro.
OGP(1~100 we/ml) was treated to cultured splenocytes or thymoctes for 48
hours, The cells assayed by MTT method. The OD of each well was measured
at 570 am with a2 microplate reader. The data represents the mean%SE of 3
experiments. * Significantly different ‘rom control group(p<0.05).

Table 1. Effect of OGP on the lymphocyte subpopulation change in
mouse splenocytes and thymocytes(in vitro).

Splenocytes(%) Thymocytes(%)

( B cel T cell T4 Te
g/ ml)
CONTROL 454£39 35.2%33 93+0.7 55%35
1 50351 45141 107210 7210
10 31934 62.7x54* 126+1.1* 9409
100 29231 70559 175+1.6* 82x0.7*

OGPUI~100 we/ml) were trea'ed ‘0 splenocytes and thymooyies for 48 nours, thereafier
each cells were collected and lymphocyte subpopulation was measured by a flow
cytomete” staining with PE or FITC conjugated ant-B220/Thyi or CD4/CD8 monocional
arubody. Each data represens the meantSE of 5 mice. % Significandly different from
control group(p(<0.05).

Table 2. Effect of OGP on the lymphocyte subpopulation change in
mouse splenocytes and thymocytes(in vivo).

Cells Splenocytes(%) Thymocytes(%)
Treatmen B cel T, e T- T Te
CONTROL  37.9+341 11_9¢0,235'5i0'83_4i0,2 104£03  39+02
10
0GP 38729 14.8t0.221.0 1‘%&03* 118204 86102

OGP(5CS mg/kg) was adrnisiered p.o. once a day for 7 days, thereafter the cells were
collected and the subpepulalion was measured by a flow cytometer staning with
B220/Thy1 or CD4/CD8 monoclonal antibody. The data represents the meanzSE of 5
mice. * Significantly differant from control group(p¢0.05).

4. 57 A A2 galgHo) vxlE 3%

A =zo] OGPE Fal6hil lucigenin chemiluminescenceZ&
HE 0183l B Al 2] glgd g AnlE ZilFig 2),
zymosan?}t XH21¢t A Tol H|gl] OGP S0 ol A] thAIA =
9] galego] dASA E71=EACH

5 Mg Az YES nlxl= a9
AHER ¥t 11210, Jurkat B Moltdxl Zoll OGPE 7l A]
NENEES BET 27, 2Tl HIgko] 10 H 100 ug/meo)
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OGP #7hzollA] 7}7t9] ®
2 oAEUTH(Table 4).

Table 3. Lymphokine production in OGP-administered mice serum

prokine(pg/ ml )
(0P (mg / k)

Y IL-4
CONTROL 30.1+43 30241
50C ‘005£9.1" 41857
OGHECT mg/kg) was adm~sered p.0. ¢ce a day for / qays, a~d re colected serum

was assayed ymprokne v ELSA ki Tme ddla represe™s e mean+SE of b mee
S tzantly afferent frem contro! groLniKCCY

e ¢ asbvi

Lo Lo 'RCL N
B '
wor oy :
: - - (
i ”'// - T— :
F - i
-
L
.
F o
—
E e
,/
: l
b AN e o A aF an & L) 55 &0 (2

Tme ()

Fig. 2. Phagocytic activity of peritoneal macrophage in OGP-
administered mice. OGP(5(7 mg/«g) was ad™ ~sierea p.o. once a day for 7
cays, ard " perionea Tacicprases were corected and cutured in RPMIMGAD
"rgg mxed W 0psen sed /yrosan SCgen t crem LmINnescence was measdred
5 mnutes nervas for 60 mrues

Table 4. Effect of OGP on the cell viability in cultured leukemia celis

OGO g/l Ce. vab y(%)

20 Jukat Vo4
CONTROL ‘0o0+23 ‘0o 00031
01 95352 945+49 90.3x55
1 87648 [T 868457
‘0 83T BLoLE 81350
G 47 X297 54324 3974077
CGALI~CD wg/mle was eated ot cutoes L1210 Jukal of Vol cels, ad

qcwa‘cd for 48 rours, and tre ce.s assayed by VT metroq. Tre 0D of each we,
as moasuec at 57 m wir a mCosale readen. The daa represen's the mean=SE of
3 epe Te"s Sigricanty aterent em contror groupt e .o, p(G.an
6. Sl M| 9] OREEAI L0l RIAlE g3
L1210M 3 kAol OGPL: 71, ul ¥l A] sub-G1 peakZ
Z53 Aa, iRl vk 10, 100 pg/mlQ OGP H7IE
L1210 £ 9] OFFEA AT EREPT) LS Jurkatr) Eof A
= 1~100 pg/mS] OGPHE 7ol A1, MoltdAl] Lol A= 10, 100
ug/meol OGPE7tol Qo 4 A EY oRFEAILYE FYE)U
ZX =i} (Table 5).

MEZAR] 3% mitochondria®] swellingd] LoLbr] A
HE s
1015114} OGPE #zlal4) AVme HE S 4
SEAEMOTE A¥Um7} ACHFig. 3).

mitochondrial transmembrane potential(AUm)Q] ZA7} 4
o] QojLp=v}E &
Et Ax}, OGP

FAEteld

B
offi
0%
o
g
foh

Table 5. Effect of OGP on the apoptosis of L1210, Jurkat and
Molt4 leukemia cells.

Cell Type
Treatmen L1210(%) Jurkat(%) Molt4(%)
{ug/ ml)
CONTROL 189£17 175%19 15614
oGP 0.1 20619 249+20 177421
oGP (10 24725 0827 201£27
OGP 110) 282317 38.3+36™ 285124
0GP_(100 34.2+35™ 458439 34.7+31™

OGP(0I~100 wg/ml) was treated with cultured L1210, Jurkat or Molté cells, and
incubated for 22 hours, and then cells were collected and the sub-Gi peak was
measured by a flow cytometer staining with propld\um iodide, The data represents the
mean+SE of 3 experiments. * Significantly different from control group(p<005, *pc00h

Mitochondrial transmembrane potential (jurkat cell)

&0 T

Mitochondrial transmembrane potential (%}

CON 1 1
OGPlug: mip

Fig. 3. Effect of OGP on the reduction of mitochondrial
transmembrane potential(A¥m) in cultured-Jurkat cell. OGP(1~100 ws/
ml) were treated witn cultured Jurkat cells, and incubated for 24 hours, and then
cel's were collected and the A¥m was measured by a fiow cytometer staining with
DIOC640 nivh. The data represents the mean+SE of 3 experiments.
* Significantly different from control group(*p{0.05).

100

8. RT-PCRoil 9]3} ICE, c-myc, p53 mRNAQ] daigt

Jurkatd 3 #RFAO] OGPE HE|o)A wHereh ]rE, RNAE

7&3 & (DNAE 458} PCRE 2|8k Z kg 4), tHERa*
o HIskd OGPAIZIToAl OREEAIATE /AR ICE,

c-myc, p539] mRNA walo] MO 5 E7hwI%ich

L P —

=
e VT — —
ps3

1 2

Fig. 4. Expression of apoptosis-related genes{ICE, c-myc, p53).
Treatment of OGP0 wg/ml) for 24 hours leads to increase the expression of ICE
and c-myc and 053 In Jurkat leukemia cells. Poly(A i IBNA isolated from untreated
ceiistcontroi, lane 1) and celis treated with 10 wg/ml of OGPUane 2) for 24 nours.

GAPDH

ICE
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