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Immunological Synergistic Effects of Combined Treatment with Herbal
Preparation (HemoHIM) and Red Ginseng Extracts

Myung-Woo Byun1 and Eui-Hong Byun2

!Department of Culinary Nutrition, Woosong University
“Department of Food Science and Technology, Kongju National University

ABSTRACT This present study demonstrates the immunological synergistic effects of herbal preparation (HemoHIM)
and red ginseng powder granule in various immune cell models (bone marrow-derived macrophages, dendritic cells,
and mouse splenocytes) from mice. Both herbal preparation and red ginseng extracts were treated to bone-marrow
derived macrophages, dendritic cells, and mouse splenocytes, and there was no cytotoxicity at a dose below 200 pg/mL.
Cell proliferation and cytokine [tumor necrosis factor (TNF)-o, interleukin (IL)-6, and IL-12] production tested in
bone marrow-derived macrophages and dendritic cells significantly increased upon combined treatment. Cell surface
marker (CD 80/86, MHC class I /1 )-mediated immune cell activation was highly elevated by combined treatment.
For cytokine production in splenocytes, combined treatment significantly increased production of Th 1 type cytokines
[IL-2 and interferon (IFN)-y] but not Th 2 type cytokines (IL-4 and IL-10). Therefore, combined treatment with
HemoHIM and red ginseng extracts is an effective method to establish powerful immunological synergy in immune

cells.
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terferon(IFN)-y¢] #H] =

ol interleukin(IL)-2¢} in-
o)H o g ZIIN 7= How

HAETH9).
T3 T4e EYEtE gEste FEEEQA A
(Panax ginseng C.A. Meyer)2] gl = A2 3l =
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(glnsen051de) A FEov Adx $4S AXWA gin-
senoside®] 209 &4 929 glycosyl 717} o|&sA Y
27171 21 8+5] o ginsenoside Rgs, 20(R)-ginsenoside
Rgs, 20(S)-ginsenoside Rh; %9 P& AlEd AEE0]
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TAFEFEAREE: FAHS EdTn WA TG0 @F
bt (Daejeon, Korea)oll A 22t i sle] AFg-31iv). A9
TEL 659 (18~20 g)2 C57BL/6 &4 wH-22& Orient
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AT AHeE AP ES dadAEddTd v
@%ﬂ%%ﬂﬂ%ﬂ%ﬂb}ﬁ%&QWMMmkmam—
2013-001). C57BL/6 v}¢-2=25EEH =54 AFHE& T4
(BD Biosciences, San Diego, CA, USA)E o]&3 t& %
=& AFAs Y. AFHA ¢ =45 A7 phosphate buf-
fered saline(PBS, Invitrogen Co., Carlsbad, CA, USA)2S
w33 AlFg 5 A5 Al7E7] $18ke] red blood
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cell(RBC) lysis buffer(Invitrogen Co.)Z 5 mL &3}
miﬁﬂﬁﬁwﬁ}H%iSmHV%Wiﬂg?mﬂﬂ%
8] AAsIAT. 23 nEst SFAEE FAGAE
Z ®3k1717] 98le] 10% fetal bovine serum(FBS)e] X
510} 91+ Roswell Park Memorial Institute(RPMI)
1640 ®A](Invitrogen Co.)°l 2 mM L-glutamin, 100
unit/mL penicillin/streptomycin, 50 uM mercaptoetha-

noi'

nol, 0.1 mM non-essential amino acid, 1 mM sodium
pyruvate, 20 ng/mL granulocyte-macrophage colony
stimulating factor(GM-CSF, R&D System, Minneapolis,
MN, USA), 20 ng/mL IL-4(R&D System)—a‘ H7vste] 8
ok M seieh, w gAMLz BEE Fus] 99
10% FBS7} E3t¥ Dulbecco's modified Eagle's medium
(DMEM)° 2 mM L-glutamin, 100 unit/mL penicillin/
streptomycin, 50 uM mercaptoethanol, 0.1 mM non-
essential amino acid, 1 mM sodium pyruvate, 25 ng/mL
macrophage colony stimulating factor(MC-SF, R&D
System)E F7Fste] 49 &<t wj skl

Als EIt
W& A7t oMz
2 F=X]AA E O 3k Al E Z2] 5 (cell proliferation)ol] 7

= 9%E 5487 A8t vk~ EFAEERE 3
H A AE 2 FHAMEE 27 96 well plate(BD Bio—
sciences, San Jose, CA, USA)9l welld 3xX10° 7] & &5
g &, FAFEEN AGERFEES 47 100 ug/mL 2
200 pg/mLe] 5% ®x F4FEE 100 pg/mLet A o
FFEE 100 ng/mLE Aol A Este] 37°CE FA 5=
5% COqo AIE BjF7]o A 24417 vl k3 & o2 43 2
FAPFAEL] ME F25S MTT Bl 9ste 543138
ot MTT W& 3-(4,5-dimethylthiazol-2-y1)-2,5-di-
phenyl-tetrazolium bromide(MTT, Sigma-Aldrich Co.,
St. Louis, MO, USA) A]¢FS- phosphate buffered sal-
ine(PBS, Invitrogen Co.)dl 5 mg/mLe] F%=2 &3]3}
welld 30 ulL® H7Fstar 2413 &<k vbSAI7 & vk
AsdE AASL ME W AAE formazan crystalS di-
methyl sulfoxide(DMSO)oll ¢ 517 nmolA SFHE=E =
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A FZES 7+7 100 pg/mL 2 200 pg/mLe) H% k=
FAFEE 100 pg/mLY AFEFFEE 100 ng/mLE &
Alell Zglste] 37°CE FA1 5= 5% COy Al 8] 7] ol A

24A12F vl FEE 5w s ol 3o 9= IL-6 %
tumor necrosis factor(TNF)—QQ] st s SAgskgln AL
o]E7}ele] &AL enzyme linked immunosorbent as-—
say(ELISA) kit(BD Biosciences)& AHg-3slo] 54331}

CHAIMIZE 2 =XMMIEe| MZE = 2 21XKcell surface
marker)0ll O|X|= H&k

FAFEEY PAFEFFEE ZE R R
FAGAES] AZ 3 &4 1A Bde wx &= ek
543171 HOM -2 FEAEERY E3kE oA A
2 747} 6 well plate] welld 1x10°7] =

 EAFEET A Okiﬂzggg 247} 200 pe/

ok

&
1=l

kﬂ

at7] $jste 34 7—}7—?*9] AEe 1 ug/mL«] Fcy 1/I0
(BD Biosciences)2 A @ale] 4°CollA 20=3F vk-g-A|1
T, A} A4 A2 T EA AR B4 9l
anti—-CD80-PE, anti-CD86-PE, anti-MHC I % I -PE
(BD Biosciences)®} &2 A ¥4 A E Zh2F 1,0004)
51”3}04 zyzre] Mol M eskal 30% EQF vhEA|7)AL
2 7](FACS callibur, BD Biosciences)E& ©]-83}
S5 AGEFFZE ¥E AHrt di2Ax
Eo] A ZH G4 AR B A= JF
lc kS =
ORAZEHE H|EMZ 22

157319 55 vzl vhe-25 A5 g3 H R A4
s FdeR A&t 10%9 FBS9F A A
penicillin¥ streptomycin(100 unit/mL, 100 pg/mL)S &+
38 RPMI-1640 9|2 A& 3+ & tissue grinder(Corn-
ing Costar, Corning, NY, USA)E 2 3}&le] v AAEE
FrEIAF T Alxde e P55 AASH] 913k RBC
lysis buffer(BD Biosciences)& F7}sle] 48 +E A A
stlaL, AT AF7E ol &8t AEFE SAHAT

T EAEE

%%% ZF7+ 100 pg/mL 2 200 pg/mLe)
ng/mLe} BFEFFZE 100
ng/mLE H CE FA%H = 5% COz A3 uj
7)ol A 24A17F , WST-1®(Daeil Lap Science,
Seoul, Korea) &5 Z+2Fe] welloll 10 LA F71slar 24

B
b Bk WEEAI 7] 3 450 nmoll A SFEE S5 ] AXE
A5 S UGl A e ST T Al o8t
o] A=k

Splenocyte Sample A d+2 §3%=

<100

proliferation (%)~ Sample 32879 &3 %=

7}

M EE 48 well plate?l
ng/mL =9 FAFE
S YA i{ﬂﬁ}l X+ 100 ng/mL
100 ng/mL Hx¢] AoFEdlx=

7t 2403k FRF WHg A 71 3L v T
A}o ]E?’}OKIL 2, 4, 10, IFN-y)2] ¢
5}"4 ’—ZTZJ 0}915}. Aol E7FQ1S] 5782 ELISA k1t(eBio—
science, San Diego, CA, USA)E Al-&-35}o] ZA4 35} ).
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o] Ato] A& oA Hojzl A} Statistical Package for
Social Sciences(SPSS, 21, IBM, Armonk, NY, USA)E
o] &3} one way ANOVA test® 43l oH, A5 3+
o] 2142 Student's two tailed Ftest@ /<0.05 =59
A1\ LSSt

2 o}oq WAME D FAG AL 27 BN F, B
el AT D $A% Aol FRHFEES 100 pg/ml
s} 200 pg/mLE 27t s e wel gAML B 54
ALY AE 452 Fig 1o debilch £8 FH555
er AFRRFEE He] FEE 247} 200 ng/mLE 13}

3 W8 A TeA s TAFEE 100 ng/mLet Aokt
%%% 100 pg/mL FE2 EAld] H2)stS u Jeh)=
<459 WakE Fig. 20 Yepilth. 2h2he] g4 A £

h 1
9 A RAEO A FARER T AkREREE e At
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A 200- B 2004
S 150 . * 5150 N *
§ 100 § 100
2 g
§ 50- 3 51
0 T 9 y Fig. 1. Cell proliferation activity of red ginseng
con LPs H COK Ei= H extract (HSD) and HemoHIM (HMH) in bone-
C 200- ipgimL) D 200- WL marrow derived macrophage and dendritic cell.
Each samples were treated at the concentration of
= 1504 * S * i 100 and 200 pg/mL in bone-marrow derived mac-
X %* ~— .
= 2 rophage (A, C) and bone-marrow derived den-
£ 100 S 100- dritic cell (B, D). Cell proliferation was conducted
g 2 in triplicates (n=3), and the results are expressed
Z 50l 3 s0d as mean+SD. Statistical analysis was performed
g o using the Student's two tailed t-test with a sig-
0 . 0 . nificance level of "P<0.05.
CON LPS 100 200 CON LPS 100 200
HMH (pg/mL) HMH (pg/mL)
A 200- B 200+ Fig. 2. Cell prolliferation activity of combined
_ *k - treatment of red ginseng extract (HSD) and Hemo-
2 450- ) . HIM (HMH) in bone-marrow derived macrophage
- °; o * and dendritic cell. Each samples were treated at
£ £ the concentration of 200 pg/mL or combined treated
§ 100 2 1001 at the concentration of 100 pg/mL (HSD and HMH)
= > in bone-marrow derived macrophage (A) and bone-
g 50 T 50 marrow derived dendritic cell (B). Cell prolifera-
o tion was conducted in triplicates (n=3), and the re-
0- 04 sults are expressed as meantSD. Statistical analysis
CON LPs 200 200 100+100 pgimL CON Lps 200 200 100+00ugiml  was performed using the Student's two tailed #-test
HSD  HMH. HDS + HWH HSD HMH HDS+HMH  \ith 3 significance level of "P<0.05 and = P<0.01.
SIS Wl AE F259 F7lel ¥ & & A= AL EMFEED} MokESIFEEEo| HE X2|7} HAIME 2
= UERRH FX|ISMIZZol| CHet ALO|EZIR! 2H|S0l DIXl= S
QAN (%)) Aol (A ) 1 Lo w9 BAbala 747} FAFZEN AFRGREE WE Ae7h AT
T AESe] BofsteE ow A Aok A R FAGAHE 5o AT Aol o7 S VA
712 & WAAZE A W2 AdelS W b dA vk o Yotry] flste] gAgstE A AE B FAA R 2
S ALEE @8 Rmonocyte), EF Fineurophile) S M AolEA1e) il #34] ohasia 43 o
Y44 Z(phagocyte) Fol Qa, olE& AAALGAA  PERE WA} FAHE AGALEES SFE Wols
FHH 4TS FYATHAL. o] F HHAE AHAE 7] 915ke] BHFAL 53] DAL 2 FAPAES e
(macrophage) ¥ 4=#|%A| 3 (dendritic celD& A= 7 SN EE] GASEH F2Ado] e AH, 95 viel
Xll A= AIAE G o] 5 AAATo] AlzEel] glo] Hx 2 Aol e E AEE AR Ao Jajsto] AFEAT]
2 WA et Bz G0 A W ol%, A Ao WgYe B Ao Esbelolehs
o g L AAG S Fad 4TS FYBHAS). 2D ARFTHI6). Al BTl WAL kel B
HAAE S FAANAEEZN FHUAA S FEsh= T Bk ’é‘ZH ot 9&S s, 7IE ool 2= oY
AESE Mgl T AES BHE 25K 98 £ A A3 skl @ AA AEsh 24 5] f7]How
o QTR oo FAADANAE SR AT AEAES AT R o7 LS, WAL, A

wpepA] o2 T 5] S-S 2 A2 WYy 9Jr Tﬂ*“ﬂiﬂ Aakeks Al A
v AW e a2 AR B3 57 7He S A4S B, 6 ® TNF-a w°] glon, o5 Ao} 54734
H, & A= vk SRR 22 Vst S54 Fo] Bt AFE F2 ARGETIT). & Aol = St
EE A EOAAE B AR )R E3teto] FabE FEEN YIEFFEES SFAEETY A7 A4
5 EEHEE A o FHAEES] AE S50 A g FAGA ] 742 200 pg/mLe] FER Akl
7= A #E2E F U9 Aelata §& Aol 4FEFE 100 ng/mLet A
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Fig. 3. Cytokine (TNF-a and IL-6) pro-
duction activity of combined treatment of
red ginseng extract (HSD) and HemoHIM
(HMH) in bone-marrow derived macro-
phage and dendritic cell. Each samples
were treated at the concentration of 200 pg/
mL or combined treated at the concentration
of 100 pg/mL (HSD and HMH) in bone-
marrow derived macrophage (A, C) and
bone-marrow derived dendritic cell (B, D).
Cytokine production was conducted in trip-
licates (n=3), and the results are expressed
as mean+SD. Statistical analysis was per-
formed using the Student's two tailed #test
with a significance level of 'P<0.05 and
“P<0.01.
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Fig. 4. Expression of costimulatory (CD80, 86) and MHC class ( I ) molecules by combined treatment of red ginseng extract (HSD)
and HemoHIM (HMH) in bone-marrow derived macrophage. Each samples were treated at the concentration of 200 pg/mL or combined
treated at the concentration of 100 pg/mL (HSD and HMH) in bone-marrow derived macrophage. All experiments were conducted
in triplicates (n=3), and the results are expressed as mean+SD. Statistical analysis was performed using the Student's two tailed
t-test with a significance level of “P<0.01 and
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Fig. 6. Cell proliferation activity of combined treatment of red
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