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The effect of a 70% methanolic extract (RMe) from red ginseng (the steamed and dried

root of Panax ginseng C. A. MEYER) on the phagocytic activity of the mouse reticuloendcthelial
system was studied.

With the use of the carbon clearance method, the K index (phagocytic index) was formed
to be significantly increased by the oral administration of RMe in mice. RMe increased the
lysosomal enzyme activity (acid phosphatase) and the number of peritoneal macrophage (M¢)

cells in mice, and promoted the phagocytosis of the latex by peritoneal and pulmonary Mg in
vitro.

These results suggest that Red Ginseng promotes the phagocytic activity of the reticuloendo-
thelial system.

Keywords——Panax ginseng; red ginseng; phagocytosis; reticuloendothelial system; macro-
phage
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EBRMEG LT FHE

1. =B#H

HEE 6 LS (Panax ginseng C. A. MEYER DKL CEEL 724 D) K L U'HE (Panax ginseng C. A.
MEYER DIROE AN CEBL72d D) DT0% # £ 7 —A=F 2 (LT RMe, WMe XB5EE3 %, =% ALK
ERLTIN32.0, 19.9% TAEZYV # = OEFRGIHEY L 7o) @A ftl 7-. RMe 135 1 #» 0 FiET
SEL, RMel (Fefig=5 A A ), RMeIl (n-BuOH Wj%#g), RMe-IIl (KAL) %57, ¥51C, RMel
b 20(S)-, 20(R)-ginsenoside Rgs, 20(S)-, 20(R)-ginsenoside Rh;, ginsenoside Rh; %, RMe-Il 75 gin-
senoside Ro, Rb;, Rb;, Rc, Re, Rgi, Rg: #1757,

2. REREM

ICR Rt~y 2 (20~25g) H M\ o, SHEREL 23+£2°C, 60+5% OEREEBOTE T, ERCHETHE
T 1B FHEE > L 7.

3. Carbon clearance %

Carbon {#iE#k (Perikan Drawing Ink 17 Black 3ml, AHAHEK 4ml, 3% 5+ 4dml OEEK) 0.1ml/
10g %~ v AEHIRiCESL, 5, 10, 155HICRE®E S heparin Sl ~=+ 2 U » + BIE R AT 25 ol DMK
ZERIML, 7272 BIc 2ml @ 0.1% Na,COs HRCHIEM S, 5IHE (BI2200-108) X b, PE 675
nm TWHKE L PEL 7-. Carbon clearance fEILLLELWACEREN (K) LFIFASEN (a) Tk,
ZhbOERGiRAD carbon BRREE L.

log OD;, —log OD;,
BRARH(K) =t o 28

AER L (@) =3y K5

FeREL, b 547, tar 10 3B B\ 155, ODy: 55 HBOBIEE, ODy: 1055 %5\ XSS HOBKE, P 4
thE, Po: [FMERTHS.

PRI carbon {REIREE2 HAT2H 1 B 1 BEEAGZE &S (GE# 513 carbon {EWEHENE 1 BEEIRT) Lis
FatExi i zymosan 13 carbon {FEIKHHE 1 KT 1 EIERAE G- L 1

4. [REHER% (PECs) hO#EIE & lysosome BERIFMAIE %

< v AJEREANIC heparin JAEBERAEKE 3ml 5L, —ERE~ Y AOER Y~ v — O, MERES ¥ <
PECs #ERHL 7o, JERE M¢ 1 XHFHELL 7= PECs %5048 (1,000rpm, 1043/) L, #0iE% 10% v o AR
Mm#E&% Eagle medium L, Falcon dish ¢, 37°C, 204fi#{& L /=. Adherent cells % M¢ & L.
M¢ ¥ir4lEE@E i (PEC) $2v5 Nonadherent cells 2#3 LE[72d D% M & L.

PEC L' M¢ (ZhEh I1X108ME) % 0.1% triton X-100 EEHZ D % lysosome BESRIGMEHIE ORE
L L. lysosome B¥F 5L acid phosphatase {Et4 p-= t v 7 = =4 ) vEREE (FDEMZE acid phospha f-test
Wako) @ X b HIZEL 7.

a5 o PECs shoffifafr & lysosome B¥EiEHEIT control % 100 & L7- & X OEE& TRL -

5. [ERE Mg @ latex HE

10% v ~ jRI2M#E Eagle medium (heparin 5 U/ml #[REZEMN) % < v 2 OEEACHEE L, —EEE~Y 20
B A~ » ¥ — V%, WAL CBEEBHKR YRR . HO0H (1,000rpm, 10 50 #%, FEXKE, 10
% v v BRRMESEHR Eagle medium #jnz, B0 Mfakis 2x10° (@/ml @ik L. #iE%o 1ml $o%
N 3= 75 A% Adtc Falcon dish WW/EL, ABFM CO: ¥#s (37°C, air 95%, CO, 5%) T 4 FRilkEEL
7o, FEHITHRISL, SO C4BEREL . EERRRE, SRS AR A I 4RI EL 1.
ZDOEERR O _ LB A\ T, B2 0.9 ml & Bacto-Latex (Difco, 2x 108 {@/ml) 0. 1ml DR % Iz T304
FEE#E L o, Falcon dish 76 Mé OFNELH A= FAXEOHLTAS A ¥ 2752 kDR, S0ED Mé 43
BAEL 7 latex &5 T © count L, Fi5fn latex BARE L. Hiaho latex EAEME/LETHRE 100
ELE EDEIGTRL. ik, BREEERIEKD B\ L 5% dimethylsulfoxide ABEAIEK T & fiZL, #
Y757 40— (pore size 0.4 pum) HEBL IO EHMAL L.

6. fhllg Mg @ latex HE

FEIRE VTR NBIE SR~ Y ADKRBLC I =av—v a VEH L, ic 10% v~ iR Eagle medium
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(heparin 5U/ml @M 1ml 2#E5L, WL —EHE~ >+ —O#%, H=av—YavFa-—T%2NMLT
FlaR Mg AL 7o, Z OBRIEX 0BT - 7. DITERE Mé & RERICAT - 7e.

7. HEEHLE

Student ¢ test &AL .

E

1. Carbon clearance

RMe, WMe %% 50, 200, 500 mg/kg %~ AiC 3 HIE#H AL O®LSL, 18R carbon clearance test %17
W, FECAT, BEEABIE L. TABLE I 25 RMe #H 3 AMEEO#Y. €13 500 mg/kg 5 CERAIREHTH
HKME, FTEARERTH S afirs & i Control (K) #54£0.0181, 4.91 1%L T0.0218, 5.41 L HHEIC A
L7-. RMe 34T, BEEOBNEZ TR I otc. WMe i1 K, ¢ (EOEIMEM AR L BB Tlih - .
BEtExTEB > zymosan 1% 50 mg/kg DEkEA#E L < K, a {EL $iC control (AEAEK) BEHCILL TEERL
HAERL L.

RMe o 3 4@tz TABLE II 7:5 RMe-I 7% 50, 200, 500 mg/kg O# 5 CKEXHFELC EA &2, affcxfl
<% 200, 500 mg/kg B TAEEC LR S8, RMell, -III i3 500 mg/kg D#L5 T K, a {Hx EF 282 5HEHE
L iehd, RMel ©r L CaEn - .

TasLe 1. Effects of RMe, WMe and Zymosan on Phagocytic Activity of Reticuloendcthelial
System in Mice

2 Body weight

Treatment Dose (mg/kg) Route Eﬁ:‘eOf : K index a index
Liver Spleen

Control p.o. 15 5.14%0.06 0.29+0.01 0.0181+0. 0012 4.91+0.19

RMe 50 p.o. 15 5.13+0.10 0.29+0. 01 0. 0209+ 0. 0015 5.27%£0.13
200 p.o. 15 4.97+0.07 0.27%0.00 0. 0211 +0. 0008 5.37+0.12
500 p.o. 15 5.03%+0.09 0.32%+0.01 0.0218+0.0011*% 5.41%0.13*

WMe 50 p.o. 15 5.22+0.09 0.34+0.01 0.01870. 0010 4.89+0.15
200 p.o. 15 5.27+0.13 0.33%+0.01 0. 0209+0. 0010 5.08%£0.11
500 p.o. 15 5.12%0.09 0.30+0.01 0. 0195+ 0. 0009 5.06x0.10

Control ip. 15 5.33+0.01 0.32+0.01 0.0199+0. 0012 4.78%£0.13

Zymosan 50 ip. 15 5.14%+0.12 0.30+0.01 0. 0244 £ 0. 0007 5.53+0. 12%*

The values indicate mean+S.E. Significantly different from the contrcl, * p <0.05, **p <0.01.

TasLE II. Effects of RMe-L, II and III on Phagocytic Activity of Reticuloendothelial System in Mice
No. of % Body weight ) .
Treatment Dose (mg/kg) Route mice - K index a index
Liver Spleen

Control p.o. 15 5.44+0.07 0.34+0.02 0.0163+0.0012 4.32%0.14

RMe-I 50 p.o. 15 5.54%0.10 0.37%£0.02 0.0200+0.0011* 4.59+0.14
200 p.o. 15 5.49x0.13 0.39+0.02 0.0205+0.0012* 4.70+0.11*
500 p.o. 15 5.51%£0.12 0.34+0.02 0.0215+0.0015% 4.75+£0. 15*

RMe-1I 50 p.o. 15 5.38£0.13 0.35+0.01 0.0175%0. 0010 4.54+0. 11
200 p.o. 15 5.47+0.15 0.34+0.01 0. 0180+ 0. 0008 4.56+0. 14
500 p.o. 15 5.56+0.09 0.35+0.01 0.0194+0.0005*% 4.62+0.14

RMe-1II 50 p.o. 15 5.38+0.10 0.35+0.05 0.0187+0. 0010 4.65+0. 14
200 p.o. 15 5.34%+0.10 0.35%+0.02 0.0193+0. 0015 4.68+0.15
500 p.o. 15 5.36+0.14 0.36+0.01 0.0195+0. 0015 4.69+0.15

The values indicate mean+S.E. Significantly different from the control, * p <0.05.
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TasLE III. Effects of RMe and Zymosan on Cell Number and Lysosomal Enzyme
Activity of Peritoneal Exudate Cells in Mice

Treatment Dose (mg/kg) Route No. of mice 24 cell number % acid phosphatase
Control p.o. 15 100 100
RMe 50 p.o. 15 109+8 1057

200 p.o. 15 107£7 122+4

500 p.o. 15 118+9 131+6
Control i.p. 15 100 100
Zymosan 50 ip. 15 422421 450+18

The values were expressed as the percent increase in the value of each control containing no test
substance as 100 %.

TasLE IV. Effects of RMe and Zymosan on Cell Number and Lysosomal Enzyme
Activity of Peritoneal Macrophage in Mice

Treatment Dose (mg/kg) Route No. of mice 9% cell number % acid phosphatase
Control p.o. 15 100 100
RMe 50 p.o. 15 202+11 125+8

200 p.o. 15 268+ 15 152412

500 p.o. 15 281+17 175+38
Control i.p. 15 100 100
Zymosan 50 i.p. 15 623+32 620+ 27

The values were expressed as the percent increase in the value of each control containing no test
substance as 100 %.

TABLE V. Effects of RMe and WMe on Phagocytosis of Latex by Peritoneal

Macrophage

Treatment Conc. (pg/ml) No. of phagocyted latex 9% of activity
Control 11.3%£0.9 100
RMe 25 12.0£0.6 107

50 12.6£1.0 112

100 14.4£0.8* 127
WMe 25 11.1+0.9 98

50 11.8+1.0 104

100 13.5+1.3 119

The values indicate mean+S.E. of 5 experiments. Significantly different
from the control, * p <0.05.

2. HEREERHMREE (PECs) O#iiafs LU PEC @ Lysosome EEsE:Eit

TABLE III =RMe 50, 200, 500 mg/kg 3 HAf#E B EOH#GHES O zymosan 50 mg/kg EEA 5% D PEC
& XU PEC 1x 108 {857 ) o lysosome fEREME% control BHCX 3 5% &4 C/RL 7. RMe 500 mg/kg &5
X PEC Zds L O XD lysosome FERIEM A & bIcHinS i, B O zymosan 50 mg/kg 13 PEC #% X
O %D lysosome EERIGMHEAEL <IN,

3. IEREMg H& LU ED lysosome EEFRFM

TABLE IV wRMe 50, 200, 500mg/kg 3 B i H & D54 L O zymosan 50 mg/kg JEREAESHEDO Mg %
B IO Mg Ix10°fEH 7= b @ lysosome EEEiEM:% control FHCx3 A2E& CRL 7. RMe #E5FHT Mg Bk
L UL D lysosome EEFRiEME & 1T control BT L CHMI B HEA%E R L 7. BB zymosan 4 RMe
LABRT M¢ #3s ZO %D lysosome BEEEM: A BN X ¥z,
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TaBLE VI. Effects of RMe-I, IT and III on Phagocytosis of Latex by Peritoneal

Macrophage
Treatment Conc. (pg/ml) No. of phagocyted latex % of a-tivity
Control 11.0+£0.6 100
RMe-I 25 12.9+2. 1 118
50 16.1+1. 6% 146
100 20. 8 +2. 3** 188
Control 11.3£0.8 100
RMe-II 25 13.7+0.8 121
50 13.1£0.6 116
100 14.9+0. 9% 132
Control 11.3+0.8 100
RMe-1It 25 12.8+0.4 113
50 13.2+0.7 117
100 13.6%0.8 121

The values indicate mean+S.E. of 5 experiments. Significantly different from
the control, * p <0.05, ** p <0.01.

TasLe VII. Effects of Ginsenosides from RMe-I on Phagocytosis of Latex
by Peritoneal Macrophage

Treatment Conc. (gM) No. of phagocyted latex 9 of activity
Control 9.8+£0.6 100
20(.5)-Ginsenoside Rgs 2 11.0x1.0 112

10 10.3+1.2 105
50 10.0+0.8 102
20(R)-Ginsenoside Rgs; 2 10.3%£0.7 105
10 10.6£0.6 108
50 11.5+0.9 117
20(S)-Ginsenoside Rh; 2 12.0+0. 5* 122
10 17.2+1.2%* 176
50 21.3+0. 8** 217
20(R)-Ginsenoside Rh; 2 12.5+1. 4 128
10 18.3+£1.2%* 187
50 20.8+0. 7** 212
Ginsenoside Rh; 2 11.1£0.9 113
10 14.60. 7%* 149
50 14.9+0. 6** 152

The values indicate mean+S.E. of 5 experiments. Significantly different from the control,
* p <0.05, ** p<0.01.

4. JEME Mg (LD latex BE

TABLE V IZJEfE M¢ 1 {HENEAL 7o latex B FHds L O control @ latex FIFH% 100 & U 7o & & DKL
B OTERAY R L 7. RMe 100 pg/ml 13 AZICIEE M¢ 12 k% latex BRZTIES L HEH % 7/~ L7, WMe
FTUEBER AR L A EE Tl h - o, RMe OGHETCE, WIhofEifd latex BAYIUHE S 2 FM %R
L7y, JeEtsrE o RMeI 235 & iihs » 72 (TABLE VI). RMe-I 7 5187 ginsenosides L 20(S)-, 20(R)-
ginsenoside Rh; 733\~ latex BATLEEA %7~ L, k\ T ginsenoside Rhy BNZDFH %R L 7z 2%, 20(S)-, 20
(R)-ginsenoside Rgs 117 DEfH %R 7h -7 (TABLE VID). RMel 75757 ginsenosides TiX Regi 73K %
MWOCTLEER AR L, % T Re, Rby, Re, Ro, Rb; 232 D{EA%/RL 7at, Re: OIEMILES2 - 72 (TABLE VIII).
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TasLE VIII. Effects of Ginsenosides from RMe-II on Phagocytosis of Latex by
Peritoneal Macrophage

Treatment Conc. (#M) No. of phagocyted latex 95 of activity
Control 10.2+0.7 100
Ginsenoside Ro 0.4 11.5%0.5 113

2.0 12.2+0.8 120

10.0 12.3+£0.9 121

50.0 14.0+1. 5* 137

Control 12.7+0.6 100
Ginsenoside Rb, 0.4 15.8+0. 8* 123
2.0 18.0£0. 7** 141

10.0 20. 0£0. 5** 156

50.0 21.6+0. 3%* 169

Control 12.7£0.5 100
Ginsenoside Rb; 0.4 13.2+0.9 104
2.0 13.0£0.5 103

10.0 15.1£2.7 119

50.0 17.2+1. 0** 136

Control 11.4+1.4 100
Ginsenoside R¢ 0.4 14.7x1.1 129
2.0 18. 0+ 1. 0** 158

10.0 20.4+1.0%* 179

50.0 23.6+1.2%* 207

Control 9.8+0.6 100
Ginsenoside Re 0.4 10.6+1.1 108
2.0 12.840. 7** 131

10.0 14.4£0.9** 147

50.0 15. 5+£0. 9** 158

Control 8.1%£0.3 100
Ginsenoside Rg; 0.4 11.14£0.2%* 137
2.0 13.3£0.7*%* 164

10.0 15.9+0. 5** 196

50.0 18.5+0. 4** 228

Control 11.1%£0.5 100
Ginsenoside Rg; 0.4 12.9+1.0 117
2.0 12.6+1.1 110

10.0 10.6+0.7 96

50.0 13.2+0. 4** 119

The values indicate mean+S.E. of 6 experiments. Significantly different from the control,
* p<0.05, ** p<0.01.

TasLe IX. Effect of RMe on Phagocytosis of Latex by Pulmonary Macrophage

Treatment Conc. (ug/mi) No. of phagocyted latex % of activity
Control 15.1+1.0 100
RMe 25 21.0+0. 4* 139
50 23.5+2.8* 156
100 23.7+0. 7% 157

The values indicate mean+S.E. of 5 experiments. Significantly different from
the control, * p <0.05, ** p <0.01.
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5. Hfilg Mg [Tk D latex A

TABLE IX filifa M¢ 1 HRERL 7z latex FITH3% L O control @ latex $IF#% 100 £ L1z & ¥ © RMe
25, 50, 100 pg/ml ALEREDOITLHER AR L 2. RMe (LEEKEMIC latex BT OBEALYTLEL, 100 pg/ml DI
RIX157% THoTe.

BRESLVER

RIER® CIXAE AR I RIETHL 5 ¥ % carbon clearance :CH EfL, RMe 23BR RO ERHETH 5
Jit, BTD carbon DHLGALZITTEI R LIEH X R L#EG L /2. LasL, carbon clearance test FRilif, FHE
BaWEL 7 - fofedic RMe OBATHEFR S RMMBOKE 2 EINCTIE S B0, H5WIEEHNCITES ¥
TeDMRETH - e,

% 2T, AT carbon clearance test BRIZATF, MEE A [l % L, carbon clearance fHAERFH (K) &3]
FERIEHK (a) KL, RMe DfFAEF#HFL . £OMKE, RMe 13 AMEAREOE S ©F, BERCE
Ba b2 3w Kea i QM bEAEZRLi. ¥, RMe &5, PECs #fH L7 & 25, RMe
12 PEC ¥ X 0" 0 lysosome BERIEMES & IS B5IFA% R L % 2%, PEC »5[EkK M¢ % adherent
cell L THhHL THE L lysosome BEEEMARIET S L, L OELENENTD 5 Wi BHRRLHET
5E, MHOBEEEHMEIEFFRERN L D EEEIN T 5P, RMe HFFER L D 3 Mé OFks X U lysosome
BERIEELEINSE b0 L Bbh 3. Ti, BBk X0 GHIL 72 Mé 1 RMe *EHEFRA S5 & EY
Th5 latex RF DI DAL A ITHE S BT,

BHBEDO RS RMe L WMe O~ v ABHROBRIFEIER % LEHRF T 5 & £ OfEABEIL RMe>WMe
Th .

Carbon clearance % {5 RMe ORPIRIEEILES 2 BET 2 L IFEHERS (RMeD) &, M¢ i< X % latex
RFEABZIEECT 5L RMed L RMell inbE5h A8y K=V K ZOEEE R D 7o, BHEETCRVWIES
ATW% RMe & WMe Dby Rit, ALV H=v o4& HFED RMe>WMe) LilE% RT3 5843
HILBHERSY (RASEICEERD) ThH, chbObFERN) RMe & WMe OREPFROBRTEE(L
ERCZERE L IR0 L Bbhs.

LlEDZ b L THY OEREASbECEETSL, RMe i< AAROERBEOTEESR THHHF, BO
EEE M¢ HEINCERLESE, HHNOMEE Mg L Tk, BHs X OVEMCERLL, #NROEREYIT
XD LELONRDE. ThLDHERIFEAASHLER, EBHESHEMBEOUEZCH bRz L 2B ST 2
—fERTHAD.
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