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Effects of the Combined-administration of Ginseng Radix Rubra and
Vitis Fructus on Immune Response

Jae Soon Eun*, Hun Park, Kyung A Lee, Yong Keun Jeon, Jae Yoon Leem, Tae Yong Shin, June No So',
Mun Saeng Ahr?, Jin Kwon®

College of Pharmacy, Woosuk University, 1:College of Health and Welfare, Woosuk University,
2. Institute of Korea Medicated-Diets, 3. Korea National College of Rehabilitation & Welfare

Immunological activities of the combined-administration of Ginseng Radix Rubra and Vitis Fructus were examined
in C57BL/6 mice. Ginseng Radix Rubra and Vitis Fructus were extracted with distilled water or 40% ethyl alcohol.
Ginseng Radix Rubra water extracts (GW), the mixture (1:1) of Ginseng Radix Rubra and Vitis Fructus water extracts
[GVW(1:1)], the mixture (1:3) of Ginseng Radix Rubra and Vitis Fructus water extracts [GVW(1:3)], 40% ethyl alcohol
extracts of Ginseng Radix Rubra (GE), the mixture (1:1) of Ginseng Radix Rubra and Vitis Fructus 40% ethyl alcohol
extracts [GVE(1:1)] and the mixture (1:3) of Ginseng Radix Rubra and Vitis Fructus 40% ethyl alcohol extracts
[GVE(1:3)] were administered p.o. once a day for 7 days, respectively. GVW(1:1) and GVW(1:3) decreased the viability
of thymocytes increased by GW, but GVE(1:1) and GVE(1:3) increased the viability of thymocytes decreased by GE.
GVW(1:1) and GVW(1:3) increased the viability of splenocytes decreased by GW or GE. Also, GVW(1:1} and GVE(1:1)
enhanced the population of helper T cell in thymocytes, and GVE(1:1) and GVE(1:3) decreased the population of

cytotoxic T cells increased by GE. Furthermore, GVW(1:1),

GVW(1:3), GVE(1:1) and GVE(1:3) enhanced the

population of B220" cells decreased by GW or GE, and decreased the population of Thy1® cells increased by GW or
GE, and decreased the population of splenic CD4" cells increased by GW or GE. In addition, GYW(1:1) and GVW(1:3)
decreased the phagocytic activity and the production of nitric oxide in peritoneal macrophages increased by GW, but
GVE(1:1) and GVE(1:3) enhanced the phagocytic activity and the production of nitric oxide in peritoneal macrophages
decreased by GE. These results suggest that Vitis Fructus has an regulative action on immune response of Ginseng

Radix Rubra.
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Holl A1ES YF = 6 F C57BL/ 67 & tighd
20+ 3 T, 5% 50 + 5%, dark/light
ES 2 /\]'o OI’

14 il HEA1 &
A

0
o]
AHrEA AFEIEE ST

A8l AR A1eE2  lipopolysaccharide, y-interferon,
lucigenin, MTT, N-naphthylethylenediamine - 2HCI, zymosan,
RPMI 16402 Sigma Co.0lAl, fetal bovine serum, trypsin2
Gibco Co.0ll4l, PE-conjugated anti-CD4 antibody, FITC-
conjugated  anti-CD8  antibody, PE-conjugated anti-B220
antibody, FITC-conjugated anti-Thyl antibody= Dainippon
seiyaku Co.0l|4], FITC-conjugated E. coli particles Molecular
Probes Co.0lA] FUGI AMESIICOH, 7Bl A2 cell
cultureg % 13 A|&E AIE3I¥CE AHEV|F= multi-well
plate (96-well, 24-well, Costar), microplate-reader (Dynatech
MR5000), CO, incubator (Vision scientific Co.), inverted
fluoromicroscope  (Zeiss Co.), flow cytometer (Coulter
EPICS-XL), luminometer (Berthold 96LP) & AMZ3I3CE

3. Aol £A
% Yol AES B4 W e AlBdA] T3l AL
2 £5 42} 40% ethyl alcohol 2
50 C water bathol|A] 71 ZIEFGHHA] 48A]1 714 23] Z&EFIY
r}t FEdg 553 TR, SEUX0l] dAREEE o 4F

ol AMESISIT (Table 1). AT IR !

mg/kg FOT (013} GWe} 8, B EFEE 50
T BEXEE 500 mg/kgS S
], B4 BXE5E 500 mg/kg W EE EFEE 1,500 mg/kg
1ok Fol i [015F GVW(1:3)2h &, 24 40% ethyl alcohol
500 mg/kg T [0]6} GEEF 81, £4F 40% ethyl alcohol F&
£ 500 mg/kg & EL 40% ethyl alcohol FEE 500 mg/kg2

0 mg/kg ¥

Ofol

I

Mo 1o

ou
1ol

Ege o7t [ol8F GVE(LD)E} g, 24 40% ethyl alcohol &
£5 500 mg/kg W ET 40% ethyl alcohol £ZE 1,500
mg/kgS 8IS BoTt [013F GVE(L3)Er 82 St

Table 1. Yield of Ginseng Radix Rubra and Vitis Fructus extracted
with water or 40% ethyl alcohol at 50°C

Yield (%)
Samples
Water 40% Ethyl alcohol
Ginseng Radix Rubra 385 3.0
Vitis Fructus 114 1.3

4. Thymocytes, splenocytes & macrophages 22

A8Z)9] thymocytes 2 splenocytes $2]= Mizel” £ g}
HE olEalctk 44 5 tlElE 1CE 1o Z} sample 500
mg/kge 1Y 13814 797t AT RS T2 8eAl YFE AF
g5t D45t HES 84 % dlEE DPBS-AE E2
petri disholl A1 ZAH 241511 HEFE stainless mesh® o 75}
NEzERAs ATt

Macrophage?] 2El= 919 Yt YO E oFEg 797}
Rogt & 2eisick OE —'?—04 4%]?9(11 A 2Z0 3%
thioglycollate 2 mlE FIGI1L

2, 8709 cold PBS 10 mlE Laoq-wuﬂ*% FEEIAct

Zigl MZE AlA 120 mm petri dishol] 2F351 CO; incubator
of Al BHERAIZIIL 2 AIZE Sol] RAMER] k2 MEE AADH T
S, B2I8t macrophageE Bk AFEEIA

5. MzEAE 5
225t thymocytes B splenocytes®] SAloll blX= Zb
sample®] QEF2 MTTH O &2 Z&BIHCH™. 96-well plate®] 7}
wello]] thymocytes % splenocytesE 2+z} RPMI 1640 B A 2 3
AFH 7 wellol] 1 x 107 cells/ml &
+ concanavalin A 5 pg/ml
10 ug/mlE H71¢ &, 37 T2 CO; incubatoroll 4] 48 A1Z} il &F
B CHE WG S F 4417 F0) MIT Al2F2 715I9I0). it B8
Al 0.N-HClofl &381A171 10% SDS 100 wE Zt welloll H7}51a1
ARBHEOIA 18 A7 TR wiefeh & whilE 7} welle] EEEE
microplate-reader= 570 nmojA] &4 BINACE

o

T2 B35k thymocytes

€, splenocytesi= lipopolysaccharide

6. Thymocytes = splenocytesQ] subpopulation &8

22]gh T celld] population2 PE-conjugated anti-CD4 2
FITC-conjugated anti-CD8 monoclonal antibody®, T % B cell
9]  subpopulation® PE-conjugated anti-B220 3 FITC-
conjugated anti-Thyl monoclonal antibodyZ 015 Y45} 4
TojAf 30 231 vIsAIRI
emission; 525 nm(FITC), 575 nm(PE)]& subpopulationg &3
SIEF=a

% flow cytometer [excitation; 488 nm,

7. 27+ macrophage 25 E} phagocytic activity &5
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228t macrophageZ 2 x 10° cells/ml7} BT = DME
(without redjo] BEFJAIH Agld A3k
Chemiluminescence £&-2 luminometerE 0|28k 37 CollA]
ZH5I9cH. £ & microplate (white)S] Z} welloll £H]%E

macrophage

phenol

|=K=Xo)}|

BH7H 50 09} lucigenin £ 50 4¢ 2 zymosan

89 30 LE Hriskd AF volumeo) 200 pi7} HIE 23 &, 37
T oAl 1587 AXZS ©he, 58 1H0E 308 =0
lucigenin chemiluminescence &S Z&31%ict.

8. 52} macrophage®| engulfment &%

FITC-conjugated E. coli particles HBSSoll 1 mg/ml 5%
E}A|A sonificationdt & AMESIGCE 2t sample2 Eoi511
2]+ macrophageS RPMI1640 HAXIZ 1 x 10° cells/ml BT &
ot 2, 100 E 96 wellol BF8ILL E. coli FIEYN 25 S
7¥sld 1 AJ7F Q1 viS TS B S A AH ST extracellular
fluorescenceE AAGH] {ldH trypan blue 100 wE Hrlskd

inverted fluoromicroscope= ZHESINICIY).

PoHT red

9. &4 macrophageZ 2Eq nitric oxide AMZF =4

£2]¢} macrophageE 24 well plateo] welldt 2 x 10° cells
£ E5F¢ & macrophageZ FE| W45 = nitric oxide®] &

Moz £ 2t wello] LPS 1 pg/ml9} y-IFN 25
units/mlE H7}5lo] 24 A17F vl et &, uhQtH 100 S} Griess
Al 100 S E8+510] 96 well moduleol] .1, 37 TollA] 108

ZF X8 & 570 nmollA] microplate-reader? SR T E X3}
A
10. EAIXE]

TE A8 ATWES mean £ SEZ VERMQYI EAXR =
Student’s t-testg AAI3lH p<0.058 7|12 CE §oM J2E W

Hoka
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ZEe
1. ThymocytesQ] S4lol n|Z= it

A9 thymocytesol] concanavalin AZ A g]5}A)
o] MZYESES 100%2 511 ul, Con AZ A5}
AZHYESES Con AE MGk &2 iz Hlal Al
20| E715IN 2, GWE ¢ 72 Con AZ Ag|dt th
ol Hlal EII5HACE GVW(L:1) B GVW(1:3)E Bt 2 GW
FaTol dle] 2ol GEE Foidh 2 Con AZ HES
izl Blel Z4sl 2, GVE(L1) W GVE(1:3)g Soid &
2 GE Fodo) Hlgl &7i5k4r} (Fig. 1).
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2. Splenocytes®] &0} w|Xj= Exh

HZETY splenocytesol] lipopolysaccharideE & 2|5}A]
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20| 7Isklem, GWE Roist #2 LPSE A2ish o
Hlal Fold QA AR GVW(LL) B GVW(1:3)2
T2 GW FolTof dls] &715Kdrt. GEE £olgh #2 LPS
Aelet thE2Tofl ish Z43Ict GVE(L1) & GVE(L3)
ot & GE Fozol vlsl S71slrt (Fig. 2).

i
o

i
=
e

2 W o L

ftjo

=3
N

#

7

Cell viability (%)

GE

GW  GVW(T:1) GVW(1:3) GVE(1:1) GVE<1:3>

Fig. 1. Effects of the combined-administration of Ginseng Radix
Rubra and Vitis Fructus on the cell viability of concanavalin A
treated-thymocytes in mice. Samples (500 mg/kg) were administered p.o.
once a day for 7 days, and the separated thymocytes (1 x 107 cells/ml) were
cultured for 48 h in RPMI1640 media mixed with concanavalin A (Con A), an
activating mitogen of thymocyte. The data represents the mean + SE of 5 mice.
" Significantly different from control (Con A+) group (& pC0.0s, © p<oon. %
Significantly different from GW group (p€0.05). % Significantly different from GE
group (p<0.01).
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Fig. 2. Effects of the combined-administration of Ginseng Radix
Rubra and Vitis Fructus on the cell viability of lipopolysaccharide
treated-splenocytes in mice. The data represents the mean + SF of 5 mice.
" Significantly different from control (LPS+) group (G pC005, 7 pd0oD. %
Significantly different from GW group (* p¢0.05, ** p<0.01). % Significantly different
from GE group (p<0.001). LPS- Lipopolysaccharide-nontreated group. LPS+;
L\popolysagcharide-treated group.

3. Thymocytes®] subpopulationo] 0)JXl= &

&R 79 thymocytes & CD4 single positive (CD4") A Z2)
population 11.2 £ 0.7% ©]1 2™, CD8 single positive (CD8")
MZ9] population® 3.6 03%01Art. GW, GVW(L:1),
GVW(13)g 217} Foldlal BEEigt 4% thymocytes®] CD4" A
ZE R T Bidl GVW(L1) £ 9] populationo] Z7151%
om, CD8" HEE AT HlE GVW(IL1) FoFo)
populationo] E715Ick GE, GVE(L:1), GVE(13)g 22k &
Sk Halgh 43 thymocytes®] CD4™ MEE tiEZoll HioH
GVE(L:1) B9 populationo] Z£71519100, CD8" A E&= oj
Zrol vlgl GE BojTte £71619 2m, GVE(1:1) W GVE(1:3)

+



HBL W BB W

FA 9] populationo] GE Fai 7ol Hlah 246t (Table 2).

Table 2. Effects of the combined-administration of Ginseng Radix
Rubra and Vitis Fructus on the subpopulation of murine thymocytes

Thymocytes Subpopulation (%)

Samples CD4*CDS cell CD4CTD8" cell
Control 112 £ 07 36 03
GW 129 £ 12 32 %02
GYW(1:1) 159 = 07* 56 + 04"
GVW(1:3) 135 £ 14 36 £ 03
GE 124 % 12 47 £ 02
GVECE) 189 + 15% 34+ 03%
GVE(13) 138 £ 13 36 £ 0

The separated thymocyles were stained with  PE-conjugated ant-CD4 and
FITC-conjugated anti-CD8 monoclonal antibody for 30 minutes at 4 €. The
subpopulation wag determined with a flow cytometer. The data represents s the mean +
SE of 5 mice. : Significantly derrent from control group (p¢0.05). Slgnmcangg
d|fferem$sfrom Gv\/ group (p<0.001). * Significantly different  from GE group €005,
p(0.01, ™ pK0.001).

4. Splenocytes®] subpopulationol] B]Xl= F3}

L& T splenocytes & B220°¢] populationS 48.8 + 1.0%
0190w, Thyl'9 population2 22.0 + 1.2% OJALt. GW,
GVW(L:1) 2 GVW(13)S 712} Bolgla 223
B220" MZQ population2 GWE Foigt 2 thETol vl
Z4EK.0m, GVW(ILL), GYW(L3)E St 2 GWE &
&k ol uldh E71519EE Thyl” MZEE GWE ol &
Z3o) 118] £71819.9m, GVW(L1) & GVW(1:3)& oq
2 GWE Eaigt Foll 818 Z48Iict GE, GVE(L:1), GV
g 217r —E.—Oi 6}5’. 2y IOP B220" M 29| population2 GEEZ
ol Hlgh 2469 CmM, GVE(L:1), GVE(L3)S &
Eald}t Foll Bl E718I3c) Thyl” MZ&
e gEFoll vlah &71619em, GVE(L:1),
S04k 7ol Bldl ZAaskd

splenocytes &

o
&
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M2 2
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Table 3. Effects of the combined-administration of Ginseng Radix
Rubra and Vitis Fructus on the subpopulation of murine splenocytes

Splenocytes Subpopulation (%)

Samples
P B220* Thyt* coa*cDg cbacost
Control 488 + 10 220+ 12 194 £ 09 103 £ 08
GW 387+£13 28515 25913 125 + 08

GYW(I1) 483 = 167 23+ 08" 212+ 10 118 % 07
GYW(13) 468 + 12 27+ 11° 23512 107 £ 06
GE M4 13 76+ 117 209+ 11 124 %07
GVEA) 47518 Rix 12 25z 10 113+ 08
QVED) 473+ 125 26 =14 203:08% 105 £ 05
The separated splenocytes were stained with  PE-conjugated anti-B220  and
FITC-conjugated  anti-Thy! monoclonal antibody or PE-conjugated ant-CD4 and
FITC-conjugated anti-CD8 monoclonal antibody. The data was determined with a flow
cytometer. The data represens the mean + SE of 5 mice. -+ Significantly dif feren from

con trol groso (7 p00s, p<001 + Significantly d\ erent f{om GW group (% p<O.s,
; p<001). % Significantly d\ erent from GE group ¢ (005, * p(OOI).

A CD4'9) population 194 = 0.9% ©]2n, CD8'Y)
population 10.3 + 0.8% o]t GW, GVW(1:1) YW GVW(1:3)

S 717t 20J5tT BEIS splenocytes & CD4™ M E= GWE &
ofgh 2 tx ol H]OH 57113 e, GVW(I)E Fogt o
2 GW 84 Hlah ZHABIiTt CD8™ MlZEE iR ol HId)

ol
W xjo]7} §IQirt. GE, GVE(1:1), GVE(13)S £oisly 2lsh
splenocytes & CD4" M E= GEZ Toldt 2 thx ol vlsh
Z7}51910m, GVE(L]) % GVE(13)2 50i8 S GE EalZ
ofl 815l Z+4BI%ITt Splenocytes & CD8™ M| Z& thE o] 118
8 2107} QIQIC} (Table 3).

5. 27} macrophage® phagocytic activityoll B1A]&= G

-

Chemiluminescence(CL)2 phagocytosis7} &&= &0
AWM= oxygen radicaloll 98] 2y x|, lucigenino] Qal &
J¥EE A0E gEd Ut B2 macrophagesZ HE] 44
= CL 42 GW RdFE uERdo sl &71iReH,
GVW(L11), GVW(1:3)8 B3l 72 GW olFo] dla) 24

(Fig. 3). GE Fojg2 wiRTol dlsl Z4sisie,
GVE(L:1), GVE(1:3)2 Eoidl 22 GE 2oiZo] Hal 71519
t} (Fig. 4). FITC-conjugated E. coli particleg ©|&3}H
macrophagesoil uptake®|= & inverted fluoromicroscope=
BB E W YT @HE VIERATE (Fig. 5).
o
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10000

8000 -

6000 -

Lucigenin chemiluminescense
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Fig. 3. Effects of the combined-administration of water extract of
Ginseng Radix Rubra and water extract of Vitis Fructus on lucigenin
chemiluminescense in  murine peritoneal macrophages. The
chemiluminescence was measured fqr 30 min with luminometer. Each bar
represents the mean + SE of 5 mice. & Significantly different from control group
(p€0.001). * Significantly different from GW group (p<0.001).
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—=— GE
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Fig. 4. Effect of the combined-administration of 40% ethyl alcohol
extract of Ginseng Radix Rubra and 40% ethyl alcohol extract of
Vitis Fructus on lucigenin chemiluminescense in murine peritoneal
macrophages. Fach bar represents 1 he mean + SE of 5 mice. : Significantly

different from control group (p<0.001). *
(p€0.001).

i Significantly different from GE group
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HAT-9] macrophageoll LPS9L y-IFNE REIGIAl 2iebe

2l 8d

Fe w NO MHT2 48 A7 ol 123 + 0.7uME E71519
Ll GW B2 LPSY y-IFNE A2isl3 g wINO A4eko
Aol Blgh E71513 2L}, GVW(111) W GVW(1:3)2 217}
ol T2GW Folwol dls] ZAsIgich GE Rz

ol Hlgl Z46l%2m, GVE(1:1) B GVE(1:3)E 217t Rolg)
2 GVE(:1) BoFolA] GE FajFol vlg] £7181tt (Fig.

7}
Z=
[}

oA

N

).

GVW(1:3) GVE(1:3)
Fig. 5. Photomicrographs (taken at 200 x magnification) of the
engulfment of FITC-conjugated E. coli particles in peritoneal
macrophages obtained from the combined-administration of Ginseng
Radix Rubra and Vitis Fructus administered mice.

ol 2 ,

Nitric oxidd(
M

Control ow GVW(1:1) GVW(1:3) GE GVE(1:1)  GVE(1:3)}

Fig. 6. Effects of the combined-administration of Ginseng Radix
Rubra and Vitis Fructus on the production of nitric oxide from
murine peritoneal macrophage. " Significantly different from control group
(p¢0.001). ™ Significantly different from GW group (p¢0.001). * Significantly different
from GE group (p<0.01).

AENE - aFL - QHEd - A 7
Il 2k

014+ phagocytic activity?] £7FEHE?), NK 2o} g4
Fa8Y, MEHHASHEEY W AAYHASAAEY,
14 HX2H8Y, lymphocytes A EZIAHS
St A7} Bol BuEAck olae] |
HEZARE2 4ol 3% ginsenosided]] 98] LlEh 1= RO
2 UHEA ok g/ 48 £ ginsenoside Rgl2 helper T Al
)

S @43RI71HY), phagocytic  activityS  E71A17)217,

I
o[
N
5
0
L2
5 0z

ginsenoside Rb1Z stressoll Q& A3lzl= HEESE SZAI7IT}
T BIPEUCE B4 GAMAS ZXEE), interleukin-18 43
M 20E8Y, 7ase” o] YSo] ¢oid Unk e, E
= splalage Yt @ nsaale

< &} , EBEAE , R Z S A O R AHE
Z0] 980l BIEYOH, 20 97 LaFs HYSS 3

gLl Al F2 M= I e Vitis vinifera LE AFESIICE

Thymocytesoll T-lymphocyte mitogen®] concanavalin AS
Aeloile ml, Con AZ AElshA o2 thaToll vldl MZYE
20| ErHlE o, GWE Fodll 228 thymocytesQ) A Z
HEES Con AE Xelsh thETol Hish FAd UA S716I%
Tt ol Qo] lymphocytes9] FSAELIZHE0] Qe
Wilasrusmee2] B9} A ZHHA715E S7/MIZITH: Seed]
Bu¥oy 29Ugh Adgin £FEch 39, GVW(I1) U
GVW(1:3)& Faigla 22lgl thymocytes®] M ZMEZS GW
Fodol vigh Zd4sitt. GEE Foishl 22ig} thymocytes
o) HEMESE Con AZ AZISH HEF (Con Aol HIs) 7]
A A L4518 2m, GVE(L]) ¥ GVE(13)S TFoidll 2Eish
thymocytes®] HMZHEES GE Bl H|d] &8It &
4 2XEE Fool] 9dl thymocytes?] MZAEEEO] E71% 1L,
40% ethyl alcohol 2H4FEEE Fdo] 9ol thymocytesQ] AE
YES0] oAt Bl BY EFES7 40% ethyl
alcohol &&0l| FRE s e xfol7t ASS AlAksh=
Aoltt. 3, 24 FE80] Yol E7Fe thymocytes?] M=
dEE0] 34 B 2k SFEEd dol BaEL B 40%
ethyl alcohol FEE0] 3] Z4AF thymocytes9] M EZBEF0]
S4B ZE 40% ethyl alcohol ZE =0l Adll S71=AUTHE 2
THe ZE7F B40) HAl5S REEHL YSS ouisHs Aol

Splenocytesoll B-lymphocyte mitogenQ! lipopolysaccharide
£ Aelsizle W, LPSE XTIk g2 thET: (LPS-)ol| 1]a]
MEZYESO]  SrlelRer, GWE  Rogtl  geld
splenocytes®] MEMESE LPSE A2IS thET (LPS+)ol ]
o FoE A AaslRen, GVW(L1) B GVW(L3)E Fois)
1 2213t splenocytes®] MENEES CGW FEoj7d] dld &7}
SITt. GEE Foj6la 22]% splenocytesd] MzYES S LPS
g Al 2 (Les+oll dlal |98 A 21,
GVE(1:l) & GVE(1:3)E Foistal E2Id} splenocytesd] AEMY
g2 GE FATol dldl E7HIic). 84 EFEE dal &

1
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FBL % EWEEW7F WIS nlR|

4% splenocytes9] M 2AES0] 4t W EE EFE S0 )
7151, &4 40% ethyl alcohol Z&EE0] 98 ZAF
splenocytes@] A|ZAES0] E4F H LT 40% ethyl alcohol Z
£l o8 S7EAtE 2iks X5 B4R Q8 d4
HiE BAIZEY HASE 3=AA £ 4= ASE AlABH Roltt.

Thymocyte= thymus®] a]& T $2loA] Sa] W 23510}
& AA helper T lymphocyte H cytotoxic T lymphocyteZ 2
glEm, Th MEZZE B3 MESES ZHE cytokineg 28|81
2 T, B AlZ 3 macrophage?] F213 B3E ZZxshH,
cytotoxic T cellZ tumor cell®] lysisE & ©7]% macrophageE
T AR YA UK. AR thymocytes 5
Th HZE 112%, Tc AZEE 3.6%F F4 47 HHolA
CD4'CD8 cells© ©F 12%, CD4CD8” cells2 oF 3% 2 1 TF 1)
83 8153 2HE Uehizion”, GWE 298l S WH CD4”
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