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Immuno-regulatory Property of Fruit-Extracts of Cornus kousa Burg.
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ABSTRACT : This study was conducted to investigate the immuno-regulatory effect and apoptosis of L.1210
and HL60 leukemia cells of methanol-extracts of Cornus kousa Burg(CKB). The proliferation of mouse
splenocytes and thymocytes enhanced by the addition of 10 ug/m! of CKB. CKB were administered p.o. once
a day for 7 days in adult male BALB/c mice. CKB increased the splenic and thymic T lymphocytes,
especially the number of Ty cells markedly increased by the treatment of CKB. CKB treatment induced the
apoptotic cell death in 1.1210 mouse leukemia and HL60 human leukemia cells. In addition, CKB also
accelerated the phagocytic activity in peritoneal macrophages and increased the production of plaque
forming cells. These results suggest that CKB have an various immuno-regulatory property.

Key words ;. Cornus kousa Burg. (CKB), immuno-regulatory, lymphocyte proliferation, subpopulation, phagocytic
activity, apoptosis
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(1) AEEE N YEHA TS

£ Ago) AR vheAE BALB/CAIE €48 579,
2012 @& IHFFE(F)A TN AFEHoH,
ARFE &% 22+2T, §% 55%5%, dark/light(12 A]
HEA oA 1Y pelletAtBo B2 AH HFIE=E
st AdEYG AEF2ME IZTAEF2H(KCLB)

ol A] EFE 11210 (mouse leukemia cell line :
KCLB No. 10219)A4¥ % HL60 (human acute

promyelocytic leukemia cell line : KCLB No. 10240)A)
£ AHS3T

(2) Al¥ R 2112

Agol] ALg3 A2 RPMI1640 media, fetal
bovine serum(FBS), Hank’s balanced salt solution
(HBSS), phosphate buffered saline(PBS), propidium
iodide(PI), Guinea pig
complement &< Sigma Co., sheep red blood cell
(SRBC)2 AE FAXNZTAFAA Eofrgton
thioglycolates= Difco Co., PE conjugated anti-mouse
CD4, B220 antibody, FITC conjugated anti-mouse CD
8, Thy-1 antibody ¥& Caltag Co., 7|8} A|¢ke EF
AlF gl M ERGFE AFS ARSI AMETITEE
culture flask(Nunc), 96well plate(Costar), micrometer
(Mitutoyo), inverted microscope(Zeiss), ELISA reader
(Dynatech, MRS5000), luminometer (Berthold, 96LP),
flow cytometer(Coulter, EPICS-XL), Z ] centrifuge
(VS-15000CF), CO2 incubator, freeze dryer 52
Vision Scientific Co. 9] AEE ARE-3I )

lucigenin, zymosan,

(3) &Ho| ZH|

2 A ARSE AFEUR dojs 500 g2 dEeE
FE ¥, 9% o rotary evaporator® %%
Th, freeze dryer® 72 7Zsle] 2 4] g2 QAo
(ols} CKBel 3h) S2d@AEe Aelads, Azujel
Sl dT PBSOl &3lA1A ALt APFEE
12 SrhElE 3t A8 (500 mg/kg)dlR o 1574
¢ Y A AR AR FoJsge).

oj o
=2

(4) 8M R HIZMES| B4 &H

MTT®H (Mosmann, 1983)°l ol&f 928 #AZ: g3
AA v 2 FAE FaAes FHEsla Zizbe Ax
£ A& (X3, DPBS-A, 1500 rpm, 10¥)844 v 2
FAAE BRAE B ZAT F 1x10%ells /wello]

T E
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HEE AEXTE 233 oL vZAE FRdde
LPS(5 wg/ml), FXME BEHdo= concanavalin A(0.5
pe/m)o}t 7+ F%(0.1, 1, 10 ug/m)e] CKBE A7}
3t 48A17F B¢ 37T COMY71(5%-C0, 95%-
air) el wiFstact wi $8 4AZF Aol 5 mg/ml
SXE2 DPBS-A(pH 7.4)9 4@ MITEH 20 W
Z} wellel #7¥3t, 0.1 N HClol =<9 10% SDS 100
w2 EIAA 182 Tt 2ux|2 Yg At

fe)
)
=

=

e ZF well?] F3EE ELISA readerE o]-£3A
570 mollA EA3n 2T FFTY vt ME
AESS WEgZ Faksgch

(6) 84 R HIZMIZES| ORH(subpopulation) &F

Suda 59 WHoz wpgxd 7 4 F CKB(500
ng/kg) & AT FAT Thg vH-AE AF E7AA ¥
ZFH FAE HET & 9 € FAAE RRdE =
At 1x10°A1E/welldl PE conjugated-anti mouse B
220 antibody ¥ FITC conjugated-anti mouse Thy-1
antibody®} PE-anti CD4/FITC-anti CD8 antibody(1 : 40
dilution) 2 °o]F |AsI 4TolA 3087 HHAl7|
flow cytometer (excitation : 488 nm. emission : 525
nm-FITC, 575 nm-PE)& o]&3ld Z M F9
lymphocyte®] oFHHE &A3I0 .

(6) 22 UAMIEO| EMls &5

Blair &9 el 93 w92 FFHd 3%
thioglycollate 2 ml& FARSIa 49 &, HAF EFAIA
10 ml9] cold-PBSE B7ol Fstd Z ShARAg &
B AEAXE F38 4AE(1,500 pm, S
%, RPMI1640 wiA]el BH/AIA petri dishol €31 CO,
vig7lol A 2A17F B9t eids ohe, REAHZA] o4& Al
XE AAST petri dishWHo]l F&3 gAMEE
scrapper2 Xol 94l £2](1,500 rpm, SF)3HA AlE
£ 1Xx10%ells/m7} E =2 DME(0.34 g/ NaHCOs,
2.6 g/l Hepes, pH 7.2)° FHAIAH A3t
Zymosan849 #MZFE zymosan 67 mgg 10 m9
DPBS-A9l Wo] 37TelA 3083 ¥Xg & U3
9] DPBS-AZ 23] A3tz FBS7F 10% 78 10
ml®} DMEe] AFEFAIAH AT Lucigening-<<]
10 ml®] DPBS-Aol 833t & o3 FFsle] -20 Tel
A BEstHEA] AR TH(stock solution). Lucigenin
stock solution& ARE- & Zol| DMERIA|S] 1/102 3|43}
o] AMEEIT. ChemiluminescenceZ3- 37°CoA
-4 microplate well(white)ol] =8]8 AER-F 50
¢} lucigenin 50 W& FUstaL 37TCAA 158 &<t

=
=
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A2l ¥, CKB (10 wg/ml) SO w9} zymosanged 30
wZE F7Ft luminometer® o] £3le] 5B ztzHow
60 3} chemiluminescence® 24313tk

(7) SEEt EYMZ(PFC) &%

Cunningham7} &3l 28] w}$-2o] SRBC 2x
107cells/0.3 m& E7} ol FAlsln & 7 97+ CKB
(500 mg/kg)E AT T3 T nlero] HIFS HEa)
A AR RS zA8tn 1X107cellymE 2A3
O, AEFERA(1x10%ells/100 u)3t oz A)g
%k SRBC(1x10%ells/100 )& 96 well plates] ¥&
F 37C8 CO, wWid7) WelA 497F whksigdn) wiok
TEF, 96 well plateZ 94 (800 pm, 5 &3t
o5 RPMIHIR] 200 wE FY3tn dx9 96 well
plate] 2. (complement : Guinea pig serum) 10 u <}
26 B1M% SRBC 20 w& F93tn J7lel 497+ i<k
& E HPAIE ER 100 wE Bt vl gsoE
Cunningham chamberel] 7314 FU38t chamber?)
THE paraffine2 BUstzm 37T COMAEr o)
117 F<t wiFsta 4C9 cold chamberdl 3087+ A
A F FAEQ plaque(EEWHE BEA FAMA A
EFE AAPEC /8P sk
(8) Flow cytometer(fl OI8t RMIZO| apoptosis &

Nicoletti <] WHoz Ahuld ¢ LI210ME 2
HL6OAIZe) 0.1, 1, 10 2 100 ug/mie] CKBE H7}
T, 24A17F 4 48A1ZF B Wi O AMEE 53
A (X335, 1,500 pm, SE)F ¥ HAHAZ] HEEE
of PI(10 ug/m)E 20 ul/1x10%ells®] 5= g
(4C, 3023t W33 o2 flow cytometer (Coulter,
EPICS XL: excitation : 488 nm emission : 620 nm)&
o] 8314 DNA fragmentation (sub-Gl peak)& AzFstyd
o <HstE DNAY A& Ariel AA 100 w2
nuclear lysis buffer (50 mM TrisHCl, 0.5% SDS, 10
mM EDTA, pH 8.0)& 7}8l3 4TolA 10 ¥3F ¥x)8k
¥, 16,000 pmoZ 20 ¥7F 94 £33 oL A=
Hxo] A e RNase AQ0 mg/ml) 2 ul
7ve 37CelA 1A wiFE & dA] 20 mg/mig)
proteinase K4 2 ulE 7}5ted 3700l AIZE wjoksia
A7]el SM NaCl 20 u 9+ isopropyl alcohol 120 wl &
7¥sll 20 CellA over nightAl713L 16,000 rpmoE 20
T €4 B 459 AAE 92 TE buffer
20 wol B8t 1.2% agarose gel 7195 (minigel :
Mupid-T, 50V, 2 A]ZH& 314 ethidium bromide(10
pg/m)E FAF TR GHslE DNAZ ™oz 3

&
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3}3l gel documentation readers WE3tTH

(9) SANC
FAAMEE students ttest® P oH, p{0.050]3
Frejdol Sl AezZ AAFIHDowdy 5, 1983).

A

=]
L

an

(1) CKBII HAMIE ZAl0I DiXl= &1t
CKBell tigt HAME ZF2o] pjxl= ZH= Table
13 2o, ohe2o] BAM XA z2F LPS(S
ug/ml) = A7HES 100.0+3.1%2 < 9 CKB 10
pg/ml H7VENA 117.043.7%2 B3 E7} 22159
on, FAMNZTAME Con A.5 pg/m) O Hrpreo
izl A 100.0+4.1%09 vlsted 3% CKB 10
ug/mle) H7FEOlA 128.043.5%2 FAPZ R =4
£ TAAFIE EHE e ol CKB/F 994
5 ERIsh=

Bk

a

¥ol &4 FMTIE A9E AUz Y2
Aol AuoA B, THEZF L M EFY 2
HANTE B{3H= AGZ7e] gy v T
dETe] B 422 e MEES 8434
7)1 ks HelM FEH
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Table 1. Effect of CKB on the lymphocyte profiferation
of splenocytes and thymocytes in mice

Cell Type Splenocytes(%) Thymocytes(%)
(ug/ml)
Treatment\  LPS(-) LPS(+)  Con A(-) Con A(+)

CONTROL 83.4+47 100.0+3.1 81.9£52 100.0+4.1

CKB(C.1) 104.4+3.9 101.5+3.4
CKB(1) 107.7+486 109.4+26
CKB(10) 117.0x£3.7* 128.0+3.5*

CKB(0.1~10 pg/ml) was treated to cultured splenocytes or
thymocytes for 48 hrs. The cells assayed by MTT method. The
OD of each well was measured at 579 nm with a microplate
ELISA reader.

The data represents the mean+ SE of 3 experiments.

* Significantly different from control group(p ¢ 0.05).

LPS : lipopolysaccharide, Con A : concanavalin A

(2) CKBIt &M R HIZMIES| ORRIH0 OIXl= &1t

7 4zt CKBE AT 548 gz vjF 2 FAAE
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population®] FAUA FUFeE o™, B220THIES] B
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A FrFtAT. FAAFAMNE o] H]Eo
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Table 2. Effect of CKB on the subpopulation of
splenocytes and thymocytes in CKB-
administered mice

Splenocytes(%) Thymocytes(%)
B cell T cel T TJT
ce H S
Tw TelTs
18.8+15
CONTROL 28.9+21 124403 3.9+0.2
13.9£08 5.1%£0.2
24042.1*
CKkB 29.7+1.9 16.8+1.1* 46+0.3

17.8+0.4* 6.31+0.3

CKB(500 mg/kg) was administered p.o. once a day for 7 days,
thereafter the cells were collected and the subpopulation was
measured by a laser flow cytometer staining with anti-mouse B
220/Thy1 antibody or anti-mouse CD4/CD8 monoclonal
antibody.

The data represents the mean =+ SE of 5 mice.

*; Significantly different from control group(p ¢ 0.05)
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(3) CKBJI SZ [HAMIZES] EAs OIXl= &1t
22 BE B} dAHAE2E F£¥3%tn 1 % 10
pe/me] CKBE #7158k lucigenin chemiluminescence
ZANe o] &3y gHAEY BATS AHE A
(Fig. 1), zymosan?+ 23+ dl=Fof v]dteq CKB 7}
oA A Ee] galago] FrETH. o Ade
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g Az el giaMRe] gAgES FHRIE &
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Fig. 1. Effect of CKB on the phagocytic activity of mouse peritoneal macrophage.
Mouse peritoneal macrophages were collected, and cultured in RPMI1640 media mixed with
opsonized zymosan. and added to CKB (1-10 ug/ml), lucigenin chemiluminescence was measured 5
min. intervals for 60 minutes. The data represents the mean of 5 experiments.
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(4) CKBJI 28t &
A= &1t
SRBCe

cellE

SEMZEPFC : &M MIZ)0f Ol

@.

FA WY E(PFC : plaque forming
243171 98l Cunningham 7Hggoz A3t

PRCAAC mixle CKBY #7he A9l A7: Table
33} ga 2 Age FAERRE Y st
T FUAR G 2GR ol vk 2

%*9.%’*1 e AEHEI} 88 dogE RS Y
Z &, GAE ERAS AMHESIA plaque(EEuHEA
=2 WA 2EE LS gAY ATt Eal
T ZHE YUY o] AA4 Ad%S selshsy)
8% AR/t A B AgAFolN dxze 750+
A57/817%e] vl CKB FodFol e 14607270/81%
22 PRCAAol dASHA F7tEdeh. ol CKB7} &
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Table 3. Effect of CKB on the production of plaque
forming cell(PFC) against SRBC

Samples PFC(cells/spleen)
Control 750+45
CKB 1460+72*

SRBC(2 X 10'cells/0.3m!) injected to peritoneal cavity(/p.), and
CKB(500 mg/kg) was administered p.o. once a day for 7 days.
The data calculated for total PFC/spleen.

The data represents the mean =+ SE of 5 mice.

*; Significantly different from control group(p ¢ 0.05).

(5) CKBI} 2AMIZEC| apoptosisti OIXl= &t

ohe-2ao] WiEYAET LI2I0HZE Aloujdsie
0.1, 1, 10 2 100 pg/ml xx9] CKBES H7}aiA 244
ZF B 48AIZE Bt wiokek A3H(Table 4, Fig. 2), 24A]
7+ <k viekst 39 apoptosisyE HlER O] HlEled 10 2
100 pg/mi X9 CKB #H7bZolA L12104 X9
apoptotic cell death7} FRAEYom 48117 wjekst 4
A= diEzv vjdld 1, 10 2 100 ug/mis%2e] CKB
B7REA e shAl L1210AE2) apoptosisZ7t 2XHY
T EES Algle] WEWHMEF HLOOME wjkA A
T 24A7F B wike Ax, gz wisked 1, 10
2100 wg/ml T2 CKB H7FEolA HL6OM X9
apoptosis7t EZFHATH  ApoptosissE A e A7 A}

HAAME A B3t L 7R FasA e
e TEAAEALY AEdo M (Kerr, 1972, Nagata,
1995}, apoptosis7| Kol ojide] dhA¥sid o Ay ga
¥ EHAdEE 9 AIDDS 59 TS xYsi= An
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ol &d#A Atk(Dive, 1992, D'Amico, 1994,
Telford, 1991). CKBE W8 AXES] apoplosis® FT
sh= a3t glon mebs FA HEy 5o xFe| 3
|8 7L e Aeg FHdoh

Tabie 4. Effect of CKB on the apoptosis of L1210
and HL60 leukemia cells

Cell Type L1210 cell(%) HL6O cell(%)
(T;ge/ifl")‘e”t 24hr aghr 24hr
CONTROL 187415 376421  225+12
CKB (0.1) 194417 442432  27.7424
CKB (1) 239+28  516%45 304127
CKB (10) 281+18" 580447 299431
CKB (100) 274+21*  632%39°  395+36"

CKB(0.1-100 pg/mi) was treated with cultured L1210 or HL60
cells, and incubated for 24 or 48 hours, and then cells were
collected and the sub-G, peak was measured by a flow
cytometer staining with propidium iodide.

The data represents the mean + SE of 5 experiments.

*; Significantly different from control group(p ¢ 0.05).

Fig. 2. Effect of CKB on the DNA fragmentation of
L1210 leukemia cells.
CKB(1-100 pg/mi) was treated with cultured
L1210 cells, and incubated for 48 hours, and
genomic DNA was then purified and
subjected to agarose gel electrophoresis.
DNA was electrophoresed in a 1.2% agarose
gel stained with ethidium bromide and
photographed by UV illumination. Lane 1 :
Control, Lane 2 : CKB 1 gg/ml, Lane 3 : CKB
10 ug/ml, Lane 4 : CKB 100 pg/ml.
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