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Immunomodulatory Effect of Bio-Q, Bokiikhyul Prescription

Hyo Jung Lee, Jae Ho Knil', Nam In Baek?, Jeong Chan Ra’, Sung Hoon Kim*

Department of Oncology, Graduate School of East-West Medical Science, 1. Department of Sports Medicine,
2:School of Biotechnology and Plant Metabolism Research Center, Kyunghee University, 3:RNL Co.

Bio-Q is a modified prescription with the activities of supplementing Qi and blood in human body. In the present
study, immunomodulatory effect of Bio-Q was examined. After oral administration of Bio-Q for 7 days to Balb/c mice,
splenocytes were isolated and immunological experiments were performed. Bio-Q significantly increased the
proliferation of splenocytes exposed to concanavalin A (Con A), while it did not in case of lipopolysaccharide (LPS)
stimulation. Bio-Q also significantly increased CD3/CD19, CD4/CD8 and NK cells by flow cytometric analysis. In
addition, Bio-Q significantly enhanced the level of INF-y in splenocytes, but not TNF-a by ELISA. These results
strongly suggest that Bio-Q has immunomodulatory activity through the regulation of T cell mediated immune pathway.
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Table 1. Constituent herbs of Bio-Q

uH g MX B3 (g)
B APAL TR Oldeniandia diffusa (WILLD) ROXB s 20
= Panax ginseng C. A Meyer. sz 4
SES Polyoorus umbellatus E
= Poria cocos(SCHW! 5= 4
iyl Citrus unshiv MARKOVICH o= 4
=gt Angelica gigas NAKA! sz 4
Atk Dioscorea faponica THUNB, ot 4
- Atractylodes macrocephala KOIDZ Een 4
(o] E=d Agaricus blazei Murill = 10
oHe Prunus mume SIEB. et ZUCC. st=m 2
e 60
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FZuko} 4 %MOUM} ﬂoﬂx}E(MOtx}E Co)&t
T 605 %E RABIEO
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HIZHEZS 2X10°/50u¢ 2 RPMI sfAlol 3448 the 96
well-plated]] 715112 mitogen@Z Con A (2 pg/ml)2} LPS (10
pg/m)E B, TIOKSH =5 (625ug/nl, 125ug/ ml, 250ug/ nt)S)
Bio-QZE spleen cell 0} B = plated)) 7IRITE 72417H&0 37
C incubatoroA] Bl et ChE XTT (1mg/ml) 1meol) PMS(1.53mg/
m) 1008 718 Egtel 30 E 711 2417 FE 37 CTojl »A)
microplate reader 710l4] 450nm THAOIAS] SBTE
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Hlo] @FE Balb/C AFollAH 7 &7} 10, 50 = 100 mg/kg
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BALB/CE cervical ’dislocationoi XA & BlEE A
Z3L1 Scheme 13} Zo] H|Z WE Y BN G HEST} AE
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APl 4 HBEUE ABHOFE= Ca¥' 3} Mg™o] S0 UR &
2 Satining bufferg AME3SICt X &8 H|&E 100 mesh
(sigma,US.A)0ll E3¢1 FAP] HAE HARROE 7igA 24
2 ZAES B456191r). 15ml conical tube(Becton dickinson, U.S.A)

ol &4 of 527 WiRigle] ZAEoiElE FFA & 45Y9e
28l 28] MASEII 0.83 % NH,Cl €92 & 11 587} incubationA|
A FIERE SEAZIC) ThA] 28] AJAS1IL RPMI 1640-10% FBS
(sigma, USA)E 1x10° cells/mi7} HEE 3145155

5. Flow cytometric analysis
1) B9 E3A4 (immunofluorescence staining)

WY FJUENE AAEE 04 CollA HAIGKAIL, i
B1& NZE Fs6lo) PBSE 33 AEHSH & 5ml FACS
tube(Becton Dikinson,US.A)o| 0.3ml%] 4staining bufferE €1l
vortexdl &  QAIREF](1300rpm Smin)3Ict.  ZH219]  1AFEHA|
Culture sup.S 100ul #-& 5ml FACS tubedl] 211 vortexgt &
4027F iceollA] RIZAIZICE ARESH IAIRMAE 33 AIF =,
fluorescein isothiocyanate (FITC)-conjugated goat anti-rat Ig
F(ab)2 fragment 1:100(Tago,U.S.A) 3410l 50u1E 751 4087}
VISAIA & 3003 MA # 0.3ml staining bufferE @I vortex
gl & FACScan(Becton dickinson, US.A)O.E EAI5IC)
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6. AQIET7IQ] AAts
H)EQIEH sEtlol Con A (2 pg/ml)S} LPS(10 ug/ml)E
17+ Al wiekE 244110l soupS HO} cytokineS HES}
ith, ELISA = Becton Dickinson A}2] Mouse ELISA kitE Al&
819390} manufacturer protocolo] & AAIBIGFTE. AMESH
cytokine assay antibody®] &5+ IFN-y(cat# 550582), TNF-a
(cat# 551502) %1 & mocroplate readerZ AHE3}H 450nm I}A}
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Fig. 1. Effect of Bio-Q on proliferative activity of spleen cells
exposed to mitogens * Statistically significant value compared with untreated
control (* p¢0.05, ™ p<0.01)
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Bio-QZ 797t ATEA 3 Balb/c AFHE 9L HIAS
H &5l WM Eo] et Z8S BrI5] 91510 FACS 241
Hojl 9]a] CD3, CD19, CD4, CD8, NK M Z&gof thdl Eo|H
FIE BABICt SE48o] FoI¢ Bio-Q9) g2k 10, 50

81 100 mg/kgo AL}, CD3 (total T-cell)/CD19(Total B-cell) 4
g5 HEdA Bio-QE Fog A ToAlE R HI5k
10 mg/kgoll A1 RE] 26]0]4} total T-cells ROMUA E7IAIZ
2L}, CD19:2 50 mg/kg} 100 mg/kgoll Al HE] th & ol H]3}

o 1571 {od A S7iEJciFig. 2). CD4(Helper
T-cell)/CD8(Cytotoxic T-cell) 45 ABoli= CD47} thE

o] HIgldd 50 mg/kgolAl 7Y s E7FE HAFALH,

CD8% 50 mg/kg 100 mg/kgollAl SAHU= E71E Ho F
ATt (Fig. 3). NK cell 4845 AddA= 2o vldlod 10

mg/kg, 50 mg/kgollA] 20} 71Q] Fol4 RA—E S71E
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Fig. 2. Effect of Bio-Q on CD3/CD19 phenotypes of spleen cells of

Balb/C * Statistically significant value compared with untreated control* p<0.05,

™ p<00n
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Fig. 3. Effects of Bio-Q on CD4/CD8 phenotypes of spleen cells of

Balb/C * Statistically significant value compared with unireated controft* p¢0.05,

= p<001, ™ pc0.001)
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Fig. 4. Effect of Bio-Q on NK cells in the spleen of Balb/C *;
Statistically significant value compared with untreated control(* p<0.05, ™ p<0.01, **
p<0.001)
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Fig. 5. Effect of Bio-Q on the level of IFN-y in spleen cells. *;
Statistically significant value compared with untreated controi(* p<0.05, ™ p<0.01=*
p<0.001)
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3. Bio-Q9) cytokine M4its

Mitogen®] Con A%} LPSol &Jg AF=2S Hio} 2lg]
cytokined FF T helper cellofA] Bn]Z = INFyo} @5 &
cellz} 44 o] 2 TNF-a cytokineo] Bio-Qofl 25l A&
LX) E ELISA B S 0|83l ZA3INTE Con Ad) A=S 1)
INF-y= &5 Con Aol H|5} Bio-QZ 50mg/kgit 100 mg/kg
E Foi3t SFolA RAYFCE  INFx9 d4e &ugs ¢
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Fig. 6. Effect of Bio-Q on the level of TNF-a in spleen cells.
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ofeE Eelg = JUUCE ARIETFIRIE Con AR 435} A)7]
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