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Effect of White Ginseng on the Function of Mouse Peritoneal
’ Macrophages and their Gene Expression

Ji-Hyun Bae

Dept. of Food Science and Nutrition, Keimyung Unwersity, Daegu 707-701, Korea

Abstract

In order Lo investligate the immunomodulatory mechanism of white ginseng, the effects of total
saponin or Ginsenoside Rb: component on Lhe phagocytosis and reaclive oxygen intermediate(RQI)
production of mouse peritoneal macrophages were studied. Bolh phagocytlosis assay and nitrobluctet—
razolinm reduction test showed 20pg/ml concentralion of tolal saponin significantly increased the activity
of phagocytosis and production of ROY. Also cytokine gene expression of Lhe macrophages was analyzed
using reverse transcription polymerase chain reaction. In the RT-PCR assay, 20llg/ml concentration
of either total saponin or Ginsenoside Rbe increased IL—1 and TNF expression of the macrophages.
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Reverse transcription polymerasa chain reaction
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f-actin. BY 2 Z= cytolme $-3 2 4855 =4}
8l7] $1# RT-PCRY & 14 831t} RT-PCR-2 Perkin
Elmerst2] RT PCR kitE o] -3}« RT reaction mi-
xture® WHE3 o] 77 80°Cell 4] 10821 ¥4 A 2 total
RNAE 200ng/ul 5 =2 A 71 § mineral oil S 37},
A2 1085 #9420 PCR machine(Perkin Elmer
Cetus 480)& o]-23ko] o A abA] 2 v}(42°C, 60min; 95
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Table 1. Primer sequences used for the detection of gene expression

Primer name

Oligenucleotide sequence

f-actin &
B~achn AS

IFN-a S
IFN-a AS

GM-CSF S
GM-CSE AS

TNF 5
THNF AS
IL-15
IL-1 AS
65
IL-6 AS

TGE-B
TGF-B

MIF S
MIF AS
BT 5
B7 AS

5 -ATGTGGCTGCAGAGCCTGCTGCTC-37

5" -ACTCCTGGACTGGCTCCCAGCAGTC-3'

' -CCATGTCCTCGCCCTTTGCTTTACTG-3
5'-TTATTCCTTCCTCCTTAATCTTTCTT-3'
5 -ACATGTGGCTGCAGAGCCTGCTGCTC-3
5 -TCACTCCTGGACTGGUTCCCAGCAGT -3
5 -ATGAGCACTGAAAGCATGATC-3

' -TCACAGGGUAATGATCCCAAAGTA-3
5'-CCATGGCAGAAGTACCTGAGTCTGCC-3'
5 -TTAGGAAGACACAAATTGCATGGT -3

S -ATGAACTCCTTCTCCACAAGCGCAG-3'
5 -CTACATTTGCCGAAGAGCCCTCAGG-3

5 -CCATGCCGCCCTCCGGLUTGCGGCTG-3
5 -TCAGCTGCACTTGCAGGAGCGCACGA-3

5" -CTCCTGGTCCTTCTGCCATCATGCGC -3
' -CGTGGGTCCCTGCGGCTCTTAGGCGC -3’

5'-ACTCTCACTCTGTGTCGTAAGAAGCG-3'
5 -GAGTGGTGTATCCGGCATCAAGGCG-3'

S Sense primer, AS! Aniisense primer
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Reactive oxygen intermediata(ROI)
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Table 2. Eifect of while ginseng on the phagocylic aclivily of mouse periloncal macrophages

. Phagocytic activity Phagocytosis Total
Saraple(Concentration) (%%} accurred cell No counted cell No.

Conirgl 115 23 5 200
Total sapemn(Zpg/ml) 14 28 7 200
Total sapomn{Z0ug/ml} 58 118+ 157 200
Total sapenin{200ug/ml} 155 31+ 8 200
Ginsenoside Rha(2pg/mb) 17 34x 6 200
Ginsenoside Rbg(200g/ml} 215 43t 8 200
Ginsenoside Rba(200ug/ml} 19 38/t 7 200

Fach value 1s mean®5 D. of tnplicates
*Significantly different at p<0.05
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Ginsenoside Rby A4 #-2 #-4H E (21} angloge-
nesis®] A 242 T FFTAEAA2) H G2
A A (23) o] g R A glen) HaA A vl R
AEke g alr) ok 2 Al s WA total
saponin = Ginsenoside Rby A 0] #h--2~ B-7) o]
A 22| 2 cytokinedu] ol #1244 RT-PCR
& ol83te] A4 stgch RT-PCRAE -2 Al Zoj 4] &
2] & {otal RNAE oligo dT primerE]' reverse transcr-
iptiong- °o|-%3}o] cDNA R 95 o] 7 of] &3 § 27}
= evtokines]] Bo]H ¢l pnmers% A& polymerase
chain reachon 2. 2. ZZA]7] e & Z7]9] RNASE ]
arsl= v elel, WAke total saponin ®== Ginseno-
side Rbs #5558 (2ug/ml, 20ug/ml, 200ug/ml) 2
Zr w| Aol HrbaE S wlak & 2417 44170 ¥ 843
ol N ZE Z2t 218te] RT-PCRY 22 f-actind #]

D e . F4F 2% cytokine®] cDNAS S%A 7 v) o] &2
Cytokine 8% Usls ] _] et o) 2 q]
W 28 A2hE 44 Dol gl g} 2e A9E @
WA A Ee Aol & AR 4% E2E 2} Al £U] house keeping gene 2 THaF B a aF
o Az 2 Byl akd Hed olH gt E-ele A o] ¥ D foactine O]FTolh} ¢l Ral T w5
8] it ‘"7ﬂ£} b |la, glsg 2R 4% A el &gl eke] W0-H = 9] 7 Interferon{IFN)o]} gra-
qlﬂ]i”* %_ 1A, cytokme o} Avh ol F A & mulocyte macrophage colony stimulating factor(GM-
AIEALS signalS sk W T ShbE BNIEE ogp) se wrle] ol stekeh(Fig. 1), TNFH IL-
cytokine™: W[5l 502 s38hel ME ERA T o) A0 g0ug/m] E o] WAL EE ol g Al 2ol
Aol o akg- v Fc), 2)4ke] Fa AEq] saponind gl A | EF] vl e 2rale] =714 wad o) [L- golu)
A . - )} = Eo R -
Hginseng) el &4 HF A (glycoside)ehe Ly TG ES WAL AEY 5 aariEg 2
ginsenosidegl 1= W = glch TLCH &8 53 T Bl abgo] 8|gh 14 A A Hhe] 7] mwal ol
A e E ¥ A T £ & 0E
c] D j;q - = S ja o faffjun oz 2—?1 antigen presenting cell24] 2] d4d% féﬁ'ﬁM =t
2 2 53] Ginsenoside Rbe A %2 al 2] =4 7= Sro S)a) Sem Weluke m sz w dhcl. o) f
Table 3. Effect of while ginseng on the production ol ROI from mouse peritoneal macrophages
. . ROI production Blue formazan Total
Sample(Concentration} (%3) {forming cell No, counted cell No
Conirol 165 33t 4 200
Tatal sapormn{2ug/ml) 175 J* b 200
Total saponm(20ng/ml) 52 104*17" 200
Tolal sapenin{2001g/mi) 17 Mt 7 200
Gimsenoside Rbe{20g/mi) 20 40+ 8 200
Ginsenoside Rba{20Up/ml} 275 55+ 10 200
Ginsenoside Rbz{2001g/ml) 23 46+ 4 200

Each value is mean®3. D. of tiplicates
Significanily different at p<0.05
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Fig 1. Effects of while ginseng on the IFN, GM-CSF

and TNF gene expression of mouse peritoneal
macrophages.
Mouse pentoneal macrophages treated with total sap—
anin or Ginsenoside Rbe at the 2ug/ml(ane 1), 20ng/
ml(lane 2), 200Wg/ml (lane 3) or control{lane ) were
cultured for dhrs, Complementary DNA, of P-actin,
IFN, GM-CSF and TNF were amplified from ENA
of each sample by RT-PCR.

IL-1 II.-6 TGF-B

012301230123

Fig. 2. Effects of while ginseng on the I1.-1, IL-6 and

TGF-B gene expression of mouse peritoneal ma—
crophages.
Mouse peritoneal macrophages treated with Lolal
saponin or Ginsenoside Rhg at the 2ug/mil{lane 1), 20ug/
mi(lane 2), 200pg/ml(lane 3) or control(lane 0) were
cullured for d4hrs. Complementary DNA of IL-1, IL-6
and TGF-P were amplified from RNA of each sample
bv RT-PCR.
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o] wgl e el A gkl A vellA] gsta, o]
A EL {FFAA 21 Al MIF(macrophage migration
inhibitory factor) &l % o) 275t A ¥ whofl A Y Fe]
E HolA] ekgrol wiAbe] otal saponin¥t Ginsenoside
Rby A E714 Aeli= B 5 Pl 2 cytokine
A} b & w] 5] = ke Aadbe Fdstd v 20ug/
ml F=0] WA £ Folslg of Y] F51E He
= cytokine TNFsH IL-122 =2y or o] & &

SA wlAE dge vhEs @b IL-12 7Tt
cell cycleg] Gz ellA £712 Al Hels AL 2314
71" helper T-cellofl IL-2, IL-4, IFN 2] 44L& { =

Fig. 3. Elfects of white ginseng on the MIFF and B7 gene
expression of mouse peritoneal macrophages.
Muouse peritoneal macrophages treated with total sap—
onin ar Ginseneside Rhz at the 2ug/ml(lane 1), 200g/
mi(lane 23, 200ug/ml{lane 3) or contrel (lane () were
cultured for 4dhrs. Complemeniary DNA of MIF and
BY were amplified from RNA of each sample by RT-
PCR
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