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Iimmunoregulatory Action of Cornus officinalis Sieb.et Zucc

Won Bum Lee, Han Sol Jung, Jin Kwon', Chan Ho Oh’, Kwang Gyu Lee*
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The purpose of this research was to investigate the immunoregulatory effect, apoptosis of L1210 leukemia cells
of Comus officinalis Sieb.et Zucc. The proliferation of cultured splenocytes and thymocytes were enhanced by the
addition of SSY. Splenic, thymic and mesenteric lymph node-T lymphocytes, especially TH cells was significantly
increased in SSY-administered (p.o. for 7 days) mice. SSY treatment induced the apoptosis of L1210 mouse leukemia
cells. In addition, SSY accelerated the phagocytic activity and nitric oxide production in peritoneal macrophages. These
results suggest that SSY have an immuno-regulatory property and anti-cancer effect.
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Aol X2 15 70] Cornaceaedl] £3h= LU NE0E &
ool malic acid, tartaric acid7} gFRElo] 4H7} QUL gallic acid
591 o] B2 B} loganin, sweroside & UP|(FHWE LIEN=
HEo] giaEo] rt HFAZ o= morroniside, ursolic acid,
comin, saponin E1} vitamin AT E0] YTt Yol flavonoidr}
1 EXjollE= palmitic acid, oleic acid, linoleic acid7} gfaio
At AT FEY O HEIH MFMA et o} $olg A
Bl AXAR duls SR Z0] A5HH BAIARKHS1HE), A
AKEAE W Gl udel BEY, ofglo] 2E4W, 412 BE
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Holl HOVISE ZsKA ZVIEEsH 2 g2 He AC8
o™ Uom, =3 in virod oA B EE HAISEE
BT Qi 2 Aokl 028 1139 E5] BdiAo) )
e ggke U4HBIAL HIE 2 S4M29] F4l5, subpopulation
change, L1210X) 9] apoptosis, 57} tHAMZ) B, W 57
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Wz)= BALB/HE S4(BFY, 2012 g2 UsIYSE
(FolA FAA ARYCH, AlRE 2% 2+2T, gk 5+
5%, dark/light(12 AIZNZZ BlolAl TY pelletAl5 S} B A}
7 4L E dlHTh

2. Aok Bl 7]F

Alok2  RPMI1640 media, fetal bovine serum(FBS),
buffered  saline(PBS), iodide(PI),
lucigenin, zymosan, LPS, y-IFN & Sigma Co., thioglycolate
+ Difco Co, PE conjugated anti-CD4, FITC conjugated
anti-CD8, PE-anti B220, FITC-anti Thy 1 antibody &2 Caltag
Co, 7IEt EJALE ARBIINCE A/IFE  culture
flask(Nunc), 96well microtiter plate(Costar Co.), inverted
microscope(Zeiss), ELISA reader(Dynatech, MR5000), luminometer
(Berthold, 96LP), flow cytometer(Coulter, EPICS-XL), centrifuge
(VS-15000CF), CO: incubator, freeze dryer( Vision Scientific
Co)5E ARBSIATE

phosphate propidium

3. g9 A

ARSE AF AR TR BUSA AIBBINS
™, o) 500 g2 £F4 2000 mIE 3A17H 28] J1E E&3)
%, G N rotary evaporatorZ &3}, freeze dryer
2 SRUEs0] BY 51 g2 oI5} SSYE} &Y Aol A8
[of571=
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4. X U BIFAEY AN 58

BHE ZF &7AA HIE L BHE FAHOE HESIL
2}zr0) AZE M)A (x33%), DPBS, 1500rpm, 102)814 01z ¥
BHUNZ BQUg BF ZHS F, 1X 10%ells/wello] HLE
NESE £HE THS, HIFAE E[%0l= LPSS peg/ml), 4
A Bolols Con A(05 pg/mhS} 2+ B5(01, 1, Y 10 4
/mh2] SSYE H7isla 48R]7 B¢t 37T Q) COmlIY71(5%-CO,,
95%-air) WollA] BYBIRCE BiY £1 4413 Aol 5 mg/mls
T3 DPBS-A(pH 74)0l] 3148 MTT& 20 S 2} wello] H
7¥6kiL, 0.1 N HCloll =91 10% SDS 100 2 8a1A1H 18417}
EOF 2l E WE XBIc) whaiE 2zt welld] EETE
ELISA readerE ¢©|&314] 570 mollA] A3 279 §3%
o} viasle] MEZUESS WEST SRIBIACP.

5 BMME, viZMz W Y YZFAEY oK
(Subpopulation) &8

Aol 7 & EQF SSY(500 mg/kg body weight)E ZT F
o(p.o)dl THS YFE X B7AA nigs 4 W g &
ZHE FAXHOE HEG 7, 49 ME BERAS ZAGIL 1
x10%ells/wello]l PE/FITC conjugated-anti B220 % Thyl
monoclonal  antibody$} PE-anti CD4/FITC-anti  CD8
monoclonal antibody(1:40 dilution)Z 015 Ha5le] 4ToflA] 30
27} 824|711 raser flow cytometer (excitation: 488 nm.
emission: 525 nm-FITC, 575 nm-PE}& 0183l 21219 AlE &
9] lymphocyteS] oRITES HETINTH.

6. L121041 9] apoptosis &5

ATHueret L1210l E (mouse  leukemia)|ZE  96well
culture plateo] 1x10°%ells/wello] HTZ AZE ZF TS,
0.1, 1, 10 & 100 pg/mlS] SSYE H7IGId 24413 = 484138
sl Mol 8 &, 24 MEE $EA P10 pg/mh)E
20 pt/1x10°M 2] SEZ H4 (4T, 3027 818)8 T flow
cytometer (Coulter, EPICS XL; excitation: 488 nm, emission:
620 nm)E 0]&3lA] DNA fragmentation (sub-G1 peak)E &z
Sy, E3) pheisle DNAS) 2012 4719) HAo) 100 wo)
nuclear lysis buffer (50 mM Tris-HCl, 0.5% SDS, 10 mM EDTA,
pH 8.0)Z 715} 4TollAl 1087 YAISH F, 16,000 rpm2F 20
27 94 2218 TH 5% WEQ] 4Tl F/5k] RNase
A20 mg/ml) 2 wE I3 37TolA] 1A BYSE & THA] 20
mg/ml9} proteinase KY 2 E 715K 37°Coll4] 1417 Bi&s5H
I of7)o] 5M NaCl 20 S} isopropyl alcohol 120 wE 715
-20CollA] over nightA]71E}. 16,000 rpmOF 20271 PR3
A AENRg MAAS tF2 TE buffer 20 woll a8l 1.2%
agarose gel A7|¥&(minigel: Mupid-II, 50V, 2A]7hE diA
ethidium bromide(10 pg/ml)ZE HAF thg HHSIE DNAE
4O F 0I5}k gel documentation reader® THEBIFCH.

7. Mitochondrial transmembrane potential( 4 ¥m) 573

L1210M EE 96 well culture plateol] 1X10%ells/well9)
2 283 s, 0.1, 1, 10 B 100 pg/mlo] SSYE F7I5KA 24
AIZF EE 48A17 Wil Wido]l BRE &, MEZE +HokL
AZEFAES ZA A AB(X33), PBS)T &, ATAIY A2
#)(1x10%ells/ ni)oll DIOC{(HSET: 4nM)Z EFABAIA 37T
oll A 1587} §12A]7) THS flow cytometer (excitation: 488 nm,
emission: 525 nm)oilA] mitochondrial transmembrane potential

(4¥m)e EFSIPN.

8. 5z urlAizo el 58

47 9] HZol 3% thioglycollate 2 mlE FAIGIL 4 F,
AZE BFAIA 10 mlY cold-PBSE 4o FI5l Z E3l6h
2, 27} (JENEE £u6kd A4ER)(1,500 rpm, 5E2)8 F,
RPMI1640 i Ajoll BFAIA petri dishol) @1 CO, BI}7]0lA] 2
AlZE B2t it ok, RAEA g2 MEZE MAGKL petri
dishid®o) BAWSE thAMZE scrapperZ HofF 4! £2)(1,500
rpm, 5R)EA M ESE 1x10cells/ml7} 51T 5 DME(0.34 g/L
NaHCOs;, 26 g/L Hepes, pH7.2)0l BE&AA AIEFIYCE
ZymosanZM 9| A ¥ zymosan 67 mgE 10 ml®] DPBS-Acj
120] 37CollA] 3027 YRS £ SYTH ¢4 DPBS-AZ 23] Al
X511 FBS7} 10% A71E 10 mle] DMES] MBFAIA AMES}
%t Lucigenin89%9) 10 mi9] DPBS-Acll £3st & o3 Y
Bl 20 TolAl BESHA  AIZSI¥THstock  solution).
Lucigenin stock solution2 AH2 A&} DME#iA|o] 1/10% 8|
A3l AFESINCE ChemiluminescenceZAH S luminometerS:
o183l 37ColA] &5 E microplate well (white)ol] FH]E Al
FBLW 50 S} lucigenin 50 (& FRUBHL 37TCollA 158 &
o MAEIT &, SSY(01, 1 X 10 pg/ml)E 2t 50 X B
zymosan8 30 ©E HIisld FEEo] 200 p7t HEH §
&, 55 71402 60 27} chemiluminescenceS ZBIFTH?.

9, 27} tAIM ZollA Q] nitric oxide(NO) FH

A7)0} Bzloll 3% thioglycollate 2 mlE SZAFABLL 4 &
ol WHE AF &7l 52 ol cold PBS 10 miE FQI, 524t
ZMZE FEISKL 4TolA) 1,500 rpmE 1027} A4 2elsiof
RPMI1640 BHXIZ 2 3] A& CHS, petri disholl FARIA RAR}
A ZH} cell scraper O} 24 well culture plateoi] 1x10%ells/well
2 253t 2 wellol] S8Y(1, 10 2 100 pg/m)E FH7I6kL LPS
1 pg/ml &} 7-IFN 25 units/mliE H71510 sHUSIAL viQF 244]7F
ol WHT NOYS GriessHOE ZEGIFCH?. vix00 400t
Griess reagent (1% sulfanilamide + 0.2% N-Naphthylethylened
-iamine 2HCI + 2.5% HaPOy) 100 x4E &85l 96 wellol] €1l 570
nmojA] microplate-ELISA readerZ HBTE ZFASI nlgl 2
3} NaNO,©| Z&idol) ola) NOJE 4FBINTt

10. EARE)
EAXNE)E student’s t-testZ )3} 2m, p<0.050151E 7|&
o7 FYHAEE BEBINCt

- 268 -



[
4
40
o

4 3

1. SSY7} HEA| 29 4o WA= 3

Aol thd HAME F4lol| vlRE G Table 13} 2
o} 47 9] vlAM oA iR LPS(1 pg/ml) H=EH7HEE
100.0+1.8%Z S Wi SSY 1, 10 & 100 pg/ml HrhzolAx] 244
95.1+29, 117.9+55 Y 124.5+4.7%% 10 X 100 gg/mle) SSY
H7V2olA vlF-R ETY FAlo] EEHRCH, BHME i
AlA T Con A(0.1 gg/ml) B=EA 7179 iR o] 100.0+2.1%
ol Hl8}od SSY 1, 10 W 100 pg/mlS] H7kFollA] 2tz 927+
14, 1124%36 2 1182+37%F E3] SSY 10 & 100 pg/ml H
JholA] BH-EETY BAg FUAe EHE UEMACH
o] A= A7 HAAMEQ] vla 8l UM EY BAlg &
AT BEE Al
Table 1. Effect of SSY on the lymphocyte proliferation in cultured
murine splenocytes and thymocytes.

Cell Type Splenocytest%) Thymocytes(%)
reamen & PS-) IPS(+) ConA-)  Gon AGH)
CONTROL 81743 1000+1.8 849427 1000£2.1
SSY(1.0) 951129 R7+14
SSY(10) 1179455 1124+36
SSY(100) 1245+4.7* 1182+3.7"

SSY(1~100 we/ml) was treated 10 cultured splenocytes or thymoctes for 48 hours, The
cells assayed by MTT method. The OD of each well was measured at 570nm with a mi
croplate reader. The data represents the mean+SE of 3 experments. * Significantly diff
erent from control group(p<0.05).

2. SSY7} &4 W HIAME oRfithl miXe 53

SSYE 15Y 7} Bt A v, 4 X A g=d
ALY opElehH Slof tigt Z3k= Table 20 LIERAATY. HIZHA)
ZE= URTol dHIgkd SSY FdFolA BME W TAIEY
populationo] FAHA B8l M, vla Wl THIZS] THHZ
o Te/TsA 28] BT thA ol vish E31 THM =7} SSY £
ol 93l A F7IEIRTE BHMEANMT tETol dlal SSY
ZEojaollAl B35 THHIXE7Y EXBIA S715KATh o 27t
g xy £9] gl T 9| subpopulationdl] nlXl&= il SSY £
o Q& §3] TMZ7 |AdH E71EATh olE S5Y7t 53l
HlE, &4 % gxd 89 FQ WAEY] 9 BHE B THE
9} populationg £7IA171& HASZAXES ER6HL AW
B2 B4 N9 TAZ BolAl= E8] THA Z9 populationS
E7RAH BAHGEE 2Eske ASE AlE¥C)
Table 2. Effect of SSY on the subpopulation change of murine
splenocytes, thymocytes and lymph node cells in vivo.

| Type Splenocytes(%) Thymocytes(%) Lyrcnglt;(;gde
T cel
Treatmsqt _—
B cell ™ TC/TS TH TC/TS B cell T celt
CONTROL 439123—-M 150+13 6505 234x07 101x02
T 219406 54x02 T T4 T T
BAL2T

SSY  B7x29 31821 76404 268+11 17513

277+13" 63403
SSY(500 ma/kg body weight) was admemnistered p.o. once a day for 7 days, thereafter t
he celis were coflected and the subpopufation was measured by a laser flow cytometer

stanng wih PE/FITC conugated ant-B220/Thy! or CD4/CD8 monoclonal antibody. The
data represents the mean=+SE of 5 mice, * Significantly dfferent from control group(*p(
0.05, ™p(CO1).

273
I

Zspas

3. SSY7} QM9 apoptosisol] TIXle Tt

A7 0] wFEHAEFQ L12104E iAol 01, 1, 10 X
100 pg/ml 58] SSYE HUIsiA] 24A17H Y 48R|7F B0t v}
B Z3Y(Table 3), 2417} SOt viYSH A= 1, 10 W 100 pg/mi
=X SSY HrlztolAl L12104)3£9] apoptotic cell death7} &
R ZTHRCH 48417 il St BHT hETo) vl 1,
10 % 100 pg/ml 559 SSYE 718t Tol Al FO5HA L12104)
9] apoptosis7} EXHAUCE. olHE A= SSY7t P ZY
apoptosis& |Eéle Z8E 7 USE VeI YTk

Table 3. Effect of SSY on the apoptosis of L1210 leukemia cells.
(A) (B)
Cell Type

11210 cell (%)
Treatm
(ug/ml) 24hr 48hr

CONTROL 175%12 283+2.1
SSY (0.1} 265+18 336+32
SSY (1.0 312x27 45735
SSY (10) 38129 54147
SSY (100) 43431 545+38™

SSY(0.1-100 =/ml) was ‘reated with cultured L1210 cells, and incubated for 24 or 48 h
ours, and then cells were collected and (A) sub-G1 peak was measured by a flow cyto
meter staining with propidium iodide. (B} Agarose gel electrophoresis pattern of fragment
ed DNA from L1210 cells cultured for 48 hours with SSY(1: none, 2 1 w/ml, 3 10 we/
ml, 4 100 we/ml) The data represents the mean+SE of 3 experiments. * Significantly di
fierent from control group ("p<0.06, *p<0.01).

4. SSY7} 24 £.9] mitochondrial transmembrane potential( 4 ¥
m)ol] BjRl= gt

AEZA HHole  grael TAHAQ eA7t ds=dl
mitochondria9) swellingo] ojit7] A T 64 mitochondrial
transmembrane potential( 4 ¥ m)9] 247} M@ dojdri=
BIYE 201517] A8k, SSY(1-100 pg/m)E REIshA] UM E
9] apoptosis7t FEHUES wiol 4¥me} 247t Yojulil Ue
A& HESKCE ke Fig 10] AR chE Tl B]61d
mitochondria®] transmembrane potentialo] ZAE= ZIE L}

ERN I Tt

CONTROL $SY{Y pgfml) $5YUS m/mb) SSYUC0 me/mil

e

Fig. 1. Effect of SSY on the mitochondrial transmembrane potential
(4¥m) of cultured-L1210 leukemia cells. SSY(1-100 w/mi) was treated
with cultured L1210 cells, and incubated for 48 hours, and then cells were collected
and the 4 ¥m was measured by a flow cytometer staining with DIOC6(40nM). The
data represents the mean + SE of 3 experiments.

5. SSY7} =7} thAlAIE9] Balse niXle &3

AR BAMEE $£AGMA SSY(1-10 ug/ml)S HIIS1d
lucigenin chemiluminescenceZHH & 0183l BZF thAlAE
9] Balse AlplE ZAilFig 2), zymosanT} A2Iet thETOl
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H|5l0] SSY FojFollA thal M O] BHAERZ0] SEOEHCR
E715IRC.

6000 | [~ CONTROL
5SSV tme/nt
[—e— SSY 1Ga/at

g &8 &8 %

Lucigenin Chemiuminescenca unk

g

0 L 1 " :

Tene(min}

Fig. 2. Effect of SSY on the phagocytic actvity of mouse peritoneal macrophage. Mouse
pentoneal macrophages were coflected, and cultured in RPMI1640 media mixed with ops
onized zymosan. and added to SSY(1-10 w&/mi), lucigenin  chemiluminescence was mea
sured 5 min. intervals for 60minutes. The data represents the mean of 3 experiments.

6. SSY7} EZtiAH £ NOYHd vR]l= &1
479 B hAHEE SFEHA] in vitroAollA] LPSS} y
-interferonS &7}, tHFSIHA] SSY(1~100ug/ml)E 7151 T
AN E7} WHEHE nitric oxideNO)FS A E Z 3} (Table 4),
HHZA(LPSS} 7 -interferontt H7Nojl BIEkd 10 & 100 gg/ml
9] SSY H7loll 95} NOsMo] E75iet

Table 4. Effect of SSY on the production of nitric oxide from murine
peritoneal macrophage in vitro.

Samples (‘E?:ﬁ) Nitric oxide(e M/2x10° cells)
Control - 115109
1 10707
SSY 10 148+12
100 159+1.3

Peritoneal macrophages obtained after 2 hours adherence period were cyltured in RPMI
1640 media with LPS(1 w/ml) and 7 -interferon(25 units/ml). Cells(2x 10° celis/ml} wer
e cultured with SSY(1-100 we/m)) in a 5% CO» Incubator at 37°C for 24 hours. The pro
duction of nitnc oxidel was determined by Griess method. The data represents the mean
+SE of 3 experiments. * Significantly different from control group(*p<0.05)

1 -y

HAAE MA7 YE8K= 8¢ ALSHCE HREL UL
HA AU, JEZEE &35l 45 WA 59 o)EA9)
SZHCERE NAE SHFHOE Woldke YAYAMAHRA], T
gz 89 HAMEr} FA7L He MEHEGH X9 AS
HLEARI cytokine 0] JISFA|Q] HALHGOZ £FET}
2 dTolE BAAY, By ANED 59 a8 JiA|
A7l HAMEY Y FEsYHE 4HBUA HiF ¥
Sk'k“i——] B4, 245 "HEEy) 59 HIHNE oRyehdgl, o)
M9 BAl8yE W NOYY S Bt 48 21, 4
Sae H& 2 84 gx9 FAg FFs8i9eH vlg, &4
2 Az glExd 59 gIZY oY &, B Te=79
population€ ZF7IA312 1 & THMZEQ] populationg &7}
AlA BAHGEEE 285k AOE AIFEC) £33t A1 E9)

01« rlr

>J*
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g4dE  lucigenin ZH5¥ =0
chemiluminescence= A]2M20] &&= SO} oxygen radicalo)
AHElo] Yhligl= A O lucigenino] Y81 E71Es AR ¢
2A UTHY. HAMZE 8A Wold T, B I rigo] 89
ASAZ, @228, BEQsH | AZS AA, "J=T9 g4
3l §9 503 HYHEE Wtk MEE gl Yk E3
NO&= A AUollA] vasodilating agent, neuro-transmitter £4] 9}
Zhg ol Molut ¢l Zoll tigh H1S01A HEuMZ §5E
AR & dHA o, YFoM e E5] Mz 55T &
9 ERIZEE JIXlE MEolA BEHIEIL Us AR L
UCF? A5G olEl thAlM 9] BRI W NOWAE 5
7RiFlE EEE AeH ozl AAE Hol iefE 35 W
dAE SHE FRATIE HYEsdsgol BEDUC) o,
apoptosise A9 E5] NAAS HAAMES ¥y, 23} Y
7158l E5M FB3HL AE SEHAZALY %)
T} I8t o]2|8t apoptosis7|Hol o)io] WEHE &, Ap7FH
oY, E|@428 W AIDS 59 A& FAS . 2 Ul
AT in vitro AlZaiAA] BEeE 2, {RE LI210M E
9] apoptosis& ROl FUREo] JUASE FESINC)

chemiluminescence

24 &

AeFESY)E HIE W B4 €279 4 FTHeH,
in vivo A8ollA HE, B4 W A7} Y=Fo THZE |e
S E7H13EH §38] THAZE7} S71613. 2, L12104 29
apoptosisE ST YEXCFE  ZHZXAZAIL  mitochondrial
transmembrane potential( 4 ¥ m)S ZHoAZAT)E B SSYE
2 ANZY) BAS W NOBHE ZZAA BY ZEAS
QHI329) apoptosisE FLXA71E= getzkgo] BAECE

>I'E Jl-lI

Aol 2

o] =F& 20028 24vistn mulstedFHIA Yol 9k
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