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Effect of Unripened fruits and Ripened fruits of
Rubus coreanus Miquel on Murine Peritoneal Macrophages

Taek Yul Lee, Dae Keun Kim, June No So', Jin Kwon?, Jung Mo Song®, Jae Soon Eun*

College of Pharmacy, 1. College of Science and Technology, 2. Department of Health Administration, Kunjng College,
3 . College of Oriental Medicine, Woosuk University

The purpose of this research was to investigate the effects of unripened fruits and ripened fruits of Rubus
coreanus Mique! on murine peritoneal macrophages. The 70% ethyl alcohol extracts (20 or 100 mg/kg) of unripened
fruits (RCE-1) and of ripened fruits (RCE-ll) were administered p.o. once a day for 7 days to mice. RCE-l and RCE-Il
decreased the phagocytic activity of murine peritoneal macrophages and the production of nitric oxide. Also, RCE-| and

RCE-ll increased the production of tumor necrosis factor-a from peritoneal macrophages. In

general, the

immuna-suppressive action of RCE-l on macrophages was more potent than those of RCE-Il. These results suggest
that the fruits of Aubus coreanus Miquel regulates the non-specific immune response via decrease of phagocytic
activity and increase of production of tumor necrosis factor-a from murine peritoneal macrophages.
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2. A1 " )T

Aol AMEE A]2k2  Dulbecco’s modified Eagle's
medium(DME), penicillin-streptomycin, Dulbecco’s phosphate
buffered saline, lipopolysaccharide(LPS), 7 -interferon(y -IFN),
lucigenin, N-naphthylethylenediamine - 2HC], zymosan, RPMI
1640, fetal bovine serum(FBS), trypsin® Gibco Co., mouse
TNF- ¢ immunoassay kit~ R&D Co., FITC-conjugated E. coli
particles& Molecular Probes Co., 71E} A]2F2 cell cultureE X
13 Al2g AIE3INCh AMEJ|Fe culture flask (Nunc),
multi-well plate (96-well, 24-well, Costar), microplate-reader
(Dynatech MRS000), CO; incubator (Vision scientific Co.),
inverted fluoromicroscope(Zeiss Co.), freeze dry apparatus
(Hsin Co.), luminometer(Berthold 96LP) £& AZ3SIXCE

3. 49 =A

2 A AL8S 58xk= 20028 6dolA 78 Alojol A
H RS HE 18T sU71EHE S2X A A AHEY
o} AIgsIRoH, dskol ulel vl Saie FEGI 4
EolaiTt. v W L= 2} 400gE 70% ethanolol] Bo} 7h5
ZIEHSFHA 24 AJZHY 50 CollA 28] 248 F&E3IT) FEHE
A3l SHES ThS, freeze dryerZ FEUASK visd
15.5g (013} RCE- 1 o]z} A8, k=3 30.7g (018} RCE-I &k &
e o, ddllols Yelrldsol SalAIA AMBSIRT

4. 2.7} macrophages £2]

Az 9] B7} macrophage?] £+ RCE-I & RCE-1E€ #
7} 20 mg/kg E 100mg/kgS 19 1514 783 HF5EH 6l
ach G £o 42z WA B0 3% thioglycollate 2 mlE
FlslL, sdAl ZFE30Id T the, 880 cold PBS
10 mE gol B4 ZE =Z3I¥rt =83 MZEE 4 TollA
1,300 rpmQ 2 1027} A3l RPMI siX 2 28] MH
%, 7 120 mm petri disholl 2F 8l CO; incubatorol)A] 8j
UAIFI I 2 AIZF ol BAE X 242 MZE AT TS, 2E
3t macrophageZ cell scraper® EZIBI%CE wiYE we=
RPMI 1640 ®HAIE ARSI M, uiAlole 10% FBSQ
penicillin- streptomycin (100 units/ml, 100 ¢ g/m)S H715}
o] AHSSIRTE

5. &7} macrophages®] phagocytic activity &3

218t macrophageZ 2 X 10° cells/ml7} TE = DME
(without phenol red, 0.34 g/L NaHCO;, 2.6 g/L HEPES, pH
7.2)oll BGA|AH AUgloll AL Lucigenin M9 A& 10
ml9] DPBS-Ack &3¢t &, oizmt sl -20 CollA]l BEsHH
A} AFEBIATY (stock solution). Lucigenin stock solution2 ALS
5171 Z™ol DME wuixlol] 1/102 3lXsle] AMESIXC)
Chemiluminescence ZH 2 luminometerE O] &35} 37 Toll4]
=213Kch). Z8 8 microplate (white)?] Zt welloll FH)¥

= N=Xo))]

macrophage 23% 50 9} lucigenin % 50 pf B! zymosan
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89N 30 wE HrIdkd #E volumeo] 200 7t E L FI £, 37
TollA] 1587 AR T, 58 (AT 30 B¢ lucigenin
chemiluminescence &FS ZABIAT}. In vitro A8 olA| = EEidh
macrophagesoll RCE-I & RCE-IE Z+2t 1, 10 ¥ 100 pg/mlE
Jbet §YS WHHOF lucigenin chemiluminescence &8 &

Falxet

6. £7} macrophages®] engulfment £73

FITC-conjugated E. coli particle@ HBSSo| 1 mg/ml S5 &
BIEIA|A sonificationd} & A}E3EI 2M, trypan blue: citrate
buffer (pH 44)ol 250 pg/ml BSTE 83ldlkd ALBsICt
RCE-l ¥ RCE-II 100 mg/kgE S5l E2Ig macrophages
RPMI1640 BIXI 2 1 X 10° cells/ml S5 2 ZAHS 2, 100 wE
96 welloll 23} E. coli SIE}H 25 & 715k 1 A7+ SOt
ek TS BN E M ASHL extracellular fluorescenceE &
H57] Y8l typan blue 100 wE HIISHH  inverted

16)

fluoromicroscope2 FABIHCE

7. 27} macrophages2BE] nitric oxide W& &5

£22)3} macrophagesE 24 well plateol] wellg 2 X 10° cells
S BEFTH & macrophagesZ HE) 484 E& nitric oxide (NO)S!
UG Griesst} 07 ZHBIGTE 2t wello] LPS 1 pg/ml9} 7
-IEN 25 units/mlE H7}510] 24 A|7H viQISt &, uiobed 100 ut
2} Griess A]2F (1 % sulfanilamide + 0.1 % N-naphthylenedia-
mine 2HCl + 25 % HiPO4) 100 0 E EFSIH 96 well module
of €1, 37 TolA 1087 Xt & 570 nmollA]
microplate-readerZ FHTE FH5KH nlE] 248 NaNO»9j
Aol gJsl N0l 55L& RIS

e
I
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8. 22} macrophagesZ 5 E] tumor necrosis factor- ¢ 434

E9% WHOF macrophagesE 22lglod 2
cells/mlZ AFIE}H THE, 96 well plateo]] 200 p¢ X BFJ &, 72
AlZ} B9t CO; incubatorollA] BNQUBIACE. v YHS
(2500 rpm, 28, 4 C) ¢ tI3, 4EN 50 & F Sk mouse
immunoassay kitE ©]83}5d tumor necrosis factor- ¢ (TNF- )
US ZH3ICE & sample 50 wol| assay diluent 50 wE =&
Blod A20llA] 2 A]ZF EQF incubationdh £ 43] Al HGIACE Al
% anti-mouse TNF- ¢ conjugated concentrate 100 4 E 715}
o] A20j4 2 A7} incubationd}t &, 53] ME B} substrate
solution 100 & Eg3lo] 308 ¢ d2olM miBidch
Stop solution 100 u¢& 75l 450 nmoflA] microplate reader =
EELE 8T &, uig) 2Es A0l s INF-e &) &=
ERIBIACH

2k

9. EARAZ
ZE A8 ZAAES mean*SEE VEWIR L EAXSE
Student’s t-testE AA|El p<0.058 7I1Z2E 34 RE 7

Falltt
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1. B2 macrophage@] phagocytic activityol] u|Xj& 3%

-

Chemiluminescence(CL)2 phagocytosis7} T@E= SO
MY == oxygen radicaloll 913 2HYEM, lucigeninoll 23 &
HEe ACE welH UK. In v AN tETY
macrophagesZ2FE] Y8=1= CLOl & Prt RCE-l & RCE-I 20
% 100 mg/kgS 27 SoiohL 228 macrophagesol il 4
P CL 42 STAEMOR 24519 20, RCE-I Hr} RCE
RSN E wW CL 0] t 2 2438l (Fig. 1).
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e—e Control
#—u RCE-I 20mg/kg
= 5000 - 0—0 RCE-I 100mgkg
5 4—4& RCE-II 20mg/kg
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§ 4000
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ot
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Fig. 1. Effect of the administration of RCE-1 and RCE-Il on lucigenin
chemiluminescence in murine peritoneal macrophages. RCE-l or Il (20
and 100 mg/kg) was administered p.o. once a day for 7 days and the separated
peritoneal macrophages (2 x 10° cells/ml) were cuftured in DME media (without
phenol red) mixed with opsonized zymosan. The chemilumingscence was measured
tor 30 min with tuminometer. Each bar represents the mean+SE of 5 mice. *
Significantly different from control group (K000

&—e Control
6000 =—a RCE-] Hug/ml
&—a RCE-I 10//ml
¢—e RCE- 100/1g/ml
5000 | o—0 RCE-I 1ugiml
9—v RCE-II 10£8/ml
0—¢ RCE-II 100zg/ml

Relative Chemiluminescence Unit

Time (min)

Fig. 2. Effect of RCE-l and RCE-ll on lucigenin chemiluminescence
in murine peritoneal macrophages in vitro. The cells (2 x 10° cells/mb)
were cuftured In OME media (without phenol red) mixed with opsonized zymosan
2h after was cultured with RCE-l or I (1, 10 and 100 # g/mi). The
chemiluminescence was measured for 30 min with fuminometer. Each bar
represents the mean=SE of 3 expernments * Significantly different from control
group (p<0.001).

In vitro A8ollA] 22I8} macrophagesoll RCE-1 % 11 1, 10
%100 pg/mlE XEl5lE S wl, CL &2 tiR 7ol vl L2l
EHog sl on, n vivo 4E9 H 9l SYSHA RCE-I
Bl RCE-1 MEI8IHS mW CL &0 TR 22438l AES LIE}
WRATH (Fig. 2).

2. 27} macrophage®] engulfmentol] DjX]& &3

FITC-conjugated E. coli particlesE 0]&3}d RCE] %
RCE-Il 100 mg/kge Foi5lL 22igt 7z macrophagesol
uptake %|¢= particlesE& 29 27} particleso] thE ol 8]3)
Z4HRNCH, RCEI Hrt RCE1 RAHBINE Wl uptakes| &=
particlesO].]:‘l—?; 248t (Fig. 3).

Control

RCE-I
(100mg/kg) W

RCE-I
(100mg/kg)

.‘ p

Fig. 3. Photomicrographs of the enguliment of FITC-conjugated E.
coli particles in peritoneal macrophages obtained from RCE-i or
RCE-ll-administered mice. Photographs (taken at 200 x magnification)
showing the uptake of FITC-conjugated £ colf particles.

3. 27} macrophageZ FE nitric oxided] dHoll olXle &7

ZT9 macrophageo] LPSS} 7 -IFNE ABistAl &S
o} nitric oxide (NO) A4 23+03 M 0| oM, LPSS}
-IFNZ M2Isie ol NO QMBS 48 Aj7H Zof] 229+18 4
MZ E715190ch RCET 20 @ 100 mg/kgS FoislL 2eld
macrophageoll LPSS} y-IFNE AEISIE W NO 4y
175£13 W 76103 «ME thZFoll 03] skolExeg ¢
28I%3c) 8L, RCEI 20 W 100 mg/kgE Foisll 22Ish
macrophageol] LPS$} 7 -IFNZ2 2GRS wiT NO dyue
62502 & 3.6+01 ME tHRTol Hlsl ZTAERCE Zhas
3112w, RCE-I B} RCE-l F3IRE uh NO 4ol HEL

0 2
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Table 1. Effect of RCE-l and RCE-ll on the production of nitric oxide
from murine peritoneal macrophages

Samples m?&sfg) N'"(I/(j '%me
Control . 29418

RCE- 1 2 175413
RCE- ! 100 76403
RCE-1i 20 B2+02"
RCE- it 100 36+0.1"

RCE-l or Il (20 anc 100 mg/kg) was adminstered po. once a day for 7 days, and
then 3% thioglycollate was mjected +p. at the 4th day. Perttoneal macrophages (2 x
10" cells/ml) obtained after 2 hr adherence period were cultured for 48 hr in the
presence of LPS and y -IFN. The production of nitnic oxde was determined with a
Gress reagent. The data represents the mean+SE of 5 mice, * Significantly different
from control group (% p<0.05, * p¢0001). The production of nitnc oxide 1s 23+03 # M

in the absence of ¥ -interferon and lipopolysaccharide

4. 87 macrophageZ FE| tumor necrosis factor- ¢ 9] £H]oj]
njxl= 53

UxFY 57 macrophageoiA] EdixlE TNF-o 9 Y2
3585189 pg/ml 0|1 9m, RCEI 20 ¥ 100 mg/kgS Foidh
2 3728+105 pg/ml & 456.4+12.7 pg/mlZ 100 mg/kg T
oAl iR ol vl 71813 2m, RCE-I 20 ¥ 100 mg/kgE
B3 72 3942+118 pg/ml U 4987+135 pg/mlE 20
mg/kg 0)2 FolA]l TR Tl B3l S715K5 Tt (Table 2).

Table 2. Effect of RCE-1 and RCE-Il on the production of tumor
necrosis factor-a from murine peritoneal macrophages

Samples (W%O/ng) Tumor nf(e[c)rgtisrins” factor-a
Control : 3585+88

RCE- 1 20 3728+105

RCE- | 100 4564+ 12.7
RCE- 1t 20 3042+11.8"
RCE- I 100 498.7+135™

RCE-l or 1l {20 and 100 mo/kg) was adminstered po. once a day for 7 days, and
lhgn 3% thoglycollate was njected /o at the 4th day. Pertoneal macrophages (2 x
10" cells/mi} obtaned after 2 h adherence period were cultured for 72 h in RPMIt640
meda. The secreton of tumor necrosis factor-e was determined 1 supernatants of
cultures with ELISA kit The data represents the mean+SE of 5 mice. *Significanty

dfferent from control group (% p<0.05, ™ p<0.01.
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47 9] H] 5018 HEHRE IR BEEA s W s
o) Feke HEEH) A8, B macrophagesE EEI510] 48
SISt AR ERE] o|EZo] U HH A AL E
&80 macrophages7t &4 3HElo] phagocytosis7t EXIECTE. 0|
2%} phagocytosise polymorphonuclear leukocytesol 41 o]
W}, Phagocytosisi= HEEQ! ZHold ER3IA2, HAA]
7 BHolXE e Faskh & HEoli macrophages?]
phagocytic activity® Z&6H=0 chemiluminescenceg &35}
= 9HE o)g3isich o W9 fYgle macrophages’t
particle2 phagocytedh= E9Q} oxygen radical& 443l=H], o]
) 4% oxygen radical®} lucigenin®] £}336}0] lucigenin
chemiluminescence® Wighe AS FEELEHN phagocytic
activity7} Z1&8EE RE IG5 AL Macrophage 2 2Eq

i

7 -588 - 214

13

AW AM%)= chemiluminescence (CLYE £E? 23 RCE-1 % 1IE
Foi5lil 228 macrophagesoll 4] #4El= CL &2 240K
o, 100 mg/kg FAHBINE W7t 20 mg/kg TS wol
Hidl CL o] T1Z ZABIATE St In vitro UEAME 559
EFOE CL 2] T4l FeE VERISH, RCE-Io] RCE-II
B2} CLYE U Z4aAlch ol RCEZ B2 macrophageol]
REEEEI0] phagocytic activityE ZAA1L S 2rlsh= Hold,
2525} ojsiy) slol Bldl phagoeytic activityE TS 24
AlA H1E01E HAUSE JAE ¢ USE AlAKK: Aolth

NOE= 8431g macrophages®] pseudopodia B4 & A4
3%, Thl MZolx BH)EE y-IFN2 macrophagesE &4
317127, in vivoolA] T-lymphocyte®] WHE REFH= QIA}
3 E gEiA Ao 2 Ygolk tiETolA 2u)5E NO
F2 229 uM 01 AL}, RCET 20 B! 100 mg/kg FHSIRNE
w175 % 7.6 xME, RCE-II 20 ¥ 100 mg/kgS S5IRS ™
62 X 36 yMZ tHETol dld] Zasien, RCE1 Hot
RCE-II Me|8k9 & wl NO 40| B F AHEIUCE. RCE Fajo
A8l NO 44o] Z4oEAck= 482 RCE FoZ 24
&= macrophages®] phagocytic activityol]l NOZ} #AE] o} RUA)
€ 9njsle Rolw, BEX} 237} vs ol High NO 4
12 o Z3H AHSIE 2L, phagocytic activitys 750l
g Z4FAnke A ol &80l NO7t ofd tig 48
& &3l Z88l1 USE AlAske Aoltk RCEE Foidhil
27} macrophagesollA] £u]=li= TNF-2 9 & FEeF 20
RCE-II Hth= RCE-IollA] TNF- ¢ 9] 20| L2 Z71519E}. ol
oF Al due= 58X} oy 2ol uld] macrophageol]
niXle Egol tig 48 9uiske Aotk

Z oxr 52 1l

o
==

4 £

EE2X= 57 macrophageZHE] nitric oxide®] 44 %
phagocytic activityS X513, TNF- ¢ &) 848 & S71A)A Bl
Eoly ¢S s R8sk odAlet AIREH, nlsar) S
ol Hlah 1 ekyo] ti= AHSINCE
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