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Effect of Qi Tonifying herbs, Ginseng, Astragali, Atractylodis,
Glycyrrhizae on Mouse Cytokine Secretion

Hang Bae, Eu gene Myung, Hee Kang, Bum Sang Shim, Sung Hoon Kim', Seung Hoon Choi, Kyoo Seok Ahn*

Department of Oriental Pathology, College of Oriental Medicine. Kyunghee University,
1.Lab of Angiogenesis and Chemoprevention. Graduate School of East-West Medical Science, Kyunghee University

In Oriental medicine the primordial Qi and the defensive Qi are considered as important for immunity. Therefore
it is anticipated that the improvement of the primordial Qi and the defensive Qi can enhance the ability of immune
cells. This experiment was conducted to investigate how Ginseng Radix, Astragali Radix, Atractylodis Rhizoma Alba,
Glycyrrhizae Radix, representative of Qi tonifying herbs, affect the immune system in terms of controliing and balancing
immune cells. Using the MTS assay, increased proliferations were observed from herbal treated cells, among which
Gins-eng showed the highest proliferation. When splenocytes were activated with anti-CD3 plus herbal extracts, levels
of IFN-g and IL-4 were increased but those of IL-2 showed little change compared with the control cells. Levels of IL-2,
IFN-g and IL-4 were increased in purified CD4 T cells when activated with anti-CD3/anti-CD28 but at 100 ug/ml of
Astragali and Atractylodis, levels of IL-2 were decreased by 11% and 42%, respectively and those of |FN-g were
decreased by 55% and 12%, respectively. Under Th1/Th2 polarizing conditions, levels of IFN-g in Th1 cells treated with
herbal extracts were ail decreased but when it comes to IL-4, its levels were increased in Ginseng and Glycyrrhizae
treated cells but decreased in Astragali and Atractylodis treated cells. Taken together, the data show that compared with
other qi tonifying herbs, Ginseng and Glycyrrhizae have a tendency to favor Th2 cell differentiation in vitro.

Key words : Ginseng Radix, Astragali Radix, Atractylodis Rhizoma Alba, Glycyrrhizae Radix, Th1/Th2, CD4 T cell, IFN-
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Table 1. Qi Supplementing Herbs.

Chingse name Latin name

AB Ginseng Radix
3= Astragali Radix
Bit Atractylodis Rhizoma Alba
HE Glycyrrhizae Radix

3) Ajex

anti-CD3e(clone:145-2C11), anti-CD28(clone:37.51), anti-mouse
1L-4 (BVD4-1D11), anti-mouse IL-12(C17.8), recombinant mouse
1L-12(rIL-12), rIL-4, rIFN-g= BD Bioscience PharMingen(San
Diego, US.AJ)ollAl T8I 2m, Lipopolysaccharide(LPS),
rlL-2%= Sigma(US.A)olA] FUBIACE Magnetic cell sorting
CD4(1.3T4) microbeads= Miltenyi Biotec(Ber-gisch Gladbach,
Germany)ollA 15199t} Mouse IL-2, IFN-g, IL-4 OPT EIA
set, RBC lysis buffer, Assay diluent, TMB:= BD Bioscience
PharMingen(San Diego, US.A)ollA] TISICE M Zuiere ¢
g+ BiAE= 10 % Fetal Bovine Serum(Sigma)2t 1 %
anti-biotic/ anti-mycotic(Invitrogen Life Technology)ol
RPMI-1640(Invitrogen Life Technology)E& ARS3IC).
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HEE - HEE - ONTA

ol Z2ELHE MUISHL 1417 B¢ 28uHE 7ieh & 420 g
Sl FHAT] F oag o AUSHVE SESIGLE 55
NG SAAXRTIE AXSF F, 20 Tol BUSIKACE Bl AL
3171 Aol PBSoll =) 0.22-m syringe filter® oI

2) v1& At R Fi)

BALB/c pl2A9 H|ZE micro slide glass(Matsunami,
Japan)& grinding@} & cell strainer(BD Pharmingen)= ZTii
ek YAEE & 2 W9l RBC lysis bufferE @1l HEFE A
AsINTE T AU EEISH & ool M
£} seedingdl”] Aol ME 4 trypan blue stainingol] 23t 2
HEAUCE

3) CD4 T cell £z

HIARISEE 107 cells/90 w9 S50l 10 w9 MACS

CD4(L3T4) micro-beadsZ M 715101 1587} 4 Toll incubationd}

Z suspensiondi¥]

@t 9488 F AERG AASHL LAl 500 w9] viX]of celi
pelletS resuspension®iC}. Positive selection columng MACS

separator(Miltenyi Biotec, US.A)0l 4I3H & MIEGHS
columnPtOF EAIFICE columnQlel] RAME CD4™ T cell2
EYUAFE elutiondled EElsiSich

4) B BF
MitogenC 2 A=t2 MZY H4lsg &HHoP] 2
CellTiter 96 TM  non-radicactive cell  proliferation

assay(Promega, US.A.)9] protocolol] £315] 4x10° cells/200 uf
0] =52 anti-CD3e(10 pg/ml)7t coating® 96-well plateo]
seeding3ICt. o710l anti-CD28(2 pg/m)E @I co-stimula-
tionBIACE BIQE2 @, 50, 100, 200, 500 pg/mS HT &2 48A17¢
37 C, 5 % CO; incubatorol] QST
5) Cell culture & Th1l/Th2 cell polarization

anti-CD3e(10 pg/ml)7} coating® 24-well plateo]] 1x10°
cells/nt9} =T 2 splenocyte = CD4 T cellE seeding 5112
o710 BlorS B mieksINrk CD4 T cells WS wle=
anti-CD28E Z7}514T). 484171 & cell harvestE dlod &N
2218 Alg3IEet. Th1/Th2 cell
polarizationg &AM E  anti-CD3e(10  pg/ml)7}
12-well plateo]l 1x10° cells/ Q] EEE CD4 T cellS seedingd}
I anti-CD28 W 1IL-2(5 ng/n)& B7}813ct Thi polarizing
01E7) Y8iAE rIL-12(5 ng/ md) 2 anti-IL-4(10 pg/
n0)S RO Th2 polarizing conditiong oHAIE rIL-4(5
ng/ml)T} anti-IL-12(10 pe/ml)S F7151ACh
6) ELISA HFHE o]E3t cytokine &7

IL-2, 1L-4, IL-12, IFN-g& Z&& 2 Pharmingen®] OPT EIA
setE O1R3FIATE 96 well plate®] Zt wellol capture antibody &
4 ColA] overnight®F coatingslHrt. 38 washings $F &
Assay diluentS 200 u/well# &1L 1417} 4420l FAH blocking
HECt 33] washingslad blocking bufferg &415] HAH$H
standard cytokineT} MES 100 w4 EFEEH 2417F A2o]
St 53] washing £ biotinylated detection antibody$} aviding
100 WA B33 3 147 A2 FRUT). 78] washing® TMB
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substrate reagent 100 pE 715 & 308 Zoff 1M HyS0, 50 uf
Z H7}819Et Micro- plate reader(Molecular Devices, US.A)Z
T}A 450-570 nmofl4] optical densityS S BI%ITH
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1. B718H29] proliferation activity

AB, B, A, B8 & FEEE Y1l (D4 T cellz
anti-CD3 3 anti-CD28Z 48217} XH2310] AlE S48 |3l
S wQ AolE vlusl BT vl 71X ol & ABo] V&S
Holl U3l 38 % S71 7MY =2 S4IEE HH Few 1t

SO A, #K, HE «olrt. E6] HEE 500 peg/me] 3L
STollA THE okl &l oF 40 %9 Adxgs HAFAch
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Fig. 1. Proliferation activity of CD4 T cells in medium containing
vari-ous concentrations of herbs extracts after 48 h incubation. Sorted
CD4 T cells were treated with anti-CD3e/anti-CD28 antibodies. Cell proliferation
was quantified by the MTS assay. Results were expressed as the means5.D. of
optical denity. * GR : Ginseng Radix AR : Astragali Radix, ARA : Alractyloais

Rhizoma Alba, GIR : Glycyrrhizae Radix

media 100 200

2. 17]|0k=20] SpleenocyteQ] cytokine Eiloj olX]e F&k

H]ZA ZollA] HE TS #MASH & 48 AlZE anti-CD3THS
I o770 WMEEWS 50, 100 pg/ S 2 BUBISITE. 484
il g 2215l T cello] HA| 1@ 5Q% 29 &
ol £ZQ3t IL4, E54 cyto-kine®! 11-12, IFN-g9] Eu|gf
ELISA #PHg ol85Kkd FEBIUCE 50, 100 pg/mbe
proliferation assayollA] HoiF5%0] ABE AYsla HH &
A58 VEME s U990 28U IL-2 BHjE2 25 of
ol vld] ZAsidnh 7ha Aagol 2 ekiie GiftEAl 50,
100 pg/meoll A} 232} 20%, 31% A0, 1Bl E A H
2, FE soln) L4 ABY Al BoZol 50 e/ meo A
Z+7}t 54 %, 30 %OIRAL 100 pg/moll Al Z+2E 55 %, 59 % A L)
Ebgon s diaTEt o WA VERGTH IFN-g2 Bite
GG w) 50, 100 pg/meolA] 242} 105 %, 117 %7} 7ok 7}
A =9rom vl 71A Wit IL-12E |iie ALsile 2
= OETEH 9Tk

=1
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anti-CD3%} anti- CD28S 2.1 SIS} 8 48417} A1=2515
o} IL29) A2 1AM E s 2el SieiE Hrisils u
BEojgko] 25 Srisiink 718 e 5718 BOl A2 aRE
Al 50 pg/meollA] 132 % E718190D, THROE A, HE, #HE
ol ol A2 viEA E o} HHlhdrt. IFN-g2 50 g/ miol
A BE st 57188 B 100 pg/molMle= LS B
e FONES W 55%, 12% ZASIRL ABY HEs 85]
17%, 39%9] 7182 Ho FAUCh 4= 3ok E 2oe ul
H1 & Zoll Hlg) ZE koM o #dXst 57Hee LERIRIEEL

Table 2. Cytokine Secretion from Splenocyte Treated with Herbs
(Gin-seng Radix, Astragali Radix, Atractylodis Rhizoma Alba,
Glycyrrhizae Radix)

Herb (wg/ml) L2 (pg/m) 14 (p0/md) IFN-g (ng/m) 1L-12 (pg/ml)
Media 20,7012 20707 08 £ 02 not detectable
Control 4720448  7415%351 178 £ 08 773489+28282

Ginseng 50 4165+48" 11495148 273 £ 03 48602166.24°

Radix 100 3327+116° 114512185 182 + 03 57328012232

Astragall 50 4320+68°  6726x155* 149 £ 08" 61586735194

Radix 100 4255+48°  5728+168 198 + 16 6350.78+66798"
Atractylodis 50 3774473 96572303 364 + 09" 897549+27154
Rhizoma Alba 100 3250+6.1* 11768253 386 + 10° 7797.36+33249
Glyoyrrhizae 50 458178  9280472* 238 + 18" 3892.73+70.24
Radix 100 408.3+108°  9910£257 292 + 127 637393+24359

Splenocytes were treated with ant-CD3 ab plus herbal extracts for 48 h. For IL-12
production, LPS and nFN-g were added. Cytokine secre- tion was quantified by ELISA
Results were expressed as the meansxSD. * P ( 005

Table 3. Cytokine Secretion from CD4 T cell Treated with Herbs
(Gin-seng Radix, Astragali Radix, Atractylodis Rhizoma Alba,
Glycyrrhizae Radix)

Herb (ue/al) IL-2 (ng/ml) IFN-g (ng/ml)  IL-4 (ng/ml)
Controf 266 + 28 89 =207 43 = 04
Ginseng 50 492 + 20* 23+ 10" 156 + 01
Radix 100 438 £ 107 B7 68 107 + 03
Astragali 50 24 + 17 29 + 04 141 £ 02
Radix 100 2838 12 130 £ 112 52 £ 02"
Alractylodis 50 615+ 05" 415 + 06" 158 + 0.2
Rhizoma Alba 100 154 £ 1% 254 + 03 88 £ 03
Glycyrrhizae 50 308+ 21 40 + 04" 152 = 027
Radix 100 418 £ 21 403 + 0.7 108 + 0.3

CO4 T cells were treated with anti-CD3e/C028 ab plus herbal extracts for £8 h
Cytokine secretion was quantified by ELISA. Resuits are ex-pressed as the means +SD.
* P00
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0} CD4 T cell& Thl cell} Th2 cell2 1537} uleFsH
o 71 A& IFN-gi} IL4E vl H U} IFN-go| ES #
H 200 pg/m)E AQASHLE HE Sobdp]Tto]l thR ol vldl
LABIEI 14 57119 ol B in vitroo A= BHok
0] Th2 cellZ E3l5h= A8 EL5h= 48] UBE & 5 UM
C}. Thl cytokine A#\7t 7+& waﬂf\i kRS HE{Om Th2
cytokine BHIE 712 FXISH g2 AZoIRUC

Table 4. Cytokine Secretion from Th1 and Th2 cells Treated with
Herbs(Ginseng Radix, Astragali Radix, Atractylodis Rhizoma Alba,
Glycyrrhizae Radix)

Herbs (ug/mi) IFN-g (ng/ml) IL-4{ng/ )
Control 17330 + 1456 188 + 07
Ginseng 50 9255 + 1463 14 £ 15
Astragali 50 7756 + 11507 32 x 20
Atractylodis 50 4109 + 961" "o+ 18
Glycyrrhizae 50 2805+ 574 25+ 72

CD4 T cells were treated with anti-CD3e/CD28 plus herbal extracts for 7 days. Cells
were aoded with AL-2 & 1lL-12 for Thi polarization and L2 & L4 for Th?
polarization. Cytokine secretion was quantiied by ELISA.  Results are expressed as the
meanstS0. " P
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BEEWC Az, B Gf, HEY B F£Fo] Yz HAMES CytokineH]ol mlx):= gt

ol 48] WREWO! HEMRS olH ol fERSkEA
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WS BIESH] Ao RS SLEE M T 48417
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SlR oLt LIMA] SlEMZ]Fol e 5ol 76T siE
B9 8= CD4 T cello] E43lEIRCE S0lM, #REEYO]
HIZAZY) IL-2 Holo] HThE gEg FA 5ot Adte gt
anti-CD28E. Q1¢} signaling pathwayE 58A17) ERE BRE
ch gmEe G, AZ, Hﬁ, 9 oAt IFN-g= 50 pg/
molA 25 BT 5788 BA2L 100 ug/meol Aﬁ HHS
Bifio]l % 55 %, 12 % ?BU"O [k FES Bfo) skl wigl
i Ee WES RoFe 8 sREEE S olE
e cytokine 202 E0] S8 ¢ s 7lsdE HAFE
Rolgk GHACE IL-4= ZE EyolA 5473@' &57H8E Hirt
CD4 T cellE Thl/Th2 polarizationA]7] &, 7 4&99 IFN-g
I IL-45 vlast 23, [FN-g2 & %% Kelo] & ol
HI3 BADIN L, L4 AZI & Ml sl
Thl cytokine JnEHIBIZE 7HE SFEigh 22 HESIAL Th2
cytokine sy#{EMEC] 7HE HEITH OFEE AZOIRUTL. IL-47} 18
IslErhe A2 Th2ol BEBROT fEFSKY Th2 responseE 18
BEGIATHE EBRol1l, IFN-g7t BASItie A2 Thiof iy
O & (efgsla] Thl responseE MIGHISIATHE A BWo)
214 o] AT A, HE T} in vitro Alo)A] Thi cell SHLE #1
HiIstaL, Th2 cell 23LE {@3Edke vt ASE HoiFAL AT
KoF BriokEo] IFN-go| MU XMARO] AFE o) 4EE &
3 Eolah 4= UNET polarizationE GHAl 222 neutral 2R

A IFN-gEHl 7Y 7L QI/IA 0 2 IFN-g8 Rol L2

=
=
.E_

=

L
S

=l
o

g REoAT

o] AN Hivy Skt
FESI IFN-g2HIE AF=5HR=

-I){l

A

%
vs 9)\'

o
o

- 73 -

A THE Thl cell A0 2518 246817 siZoith

2 ASOE AE, EX, G, HES HmEREWC) CD4 T

celloll fERISKA, cytokine SRl &2 VN BEBEEE £
B3R ES) AT HEE= Th? cellE BENOE iEMILS)

I, Thl cell & B O 2 KA HOEN, RIEEHEE BETES

F Uehte APHEA D] MRS EIHE TS FHRIOL,
A+ A8 Ao FEEC
42 £

AZ, &g, af, HEY migol el Rk
cytokine2H]ol] viXl= Hekg gothl7] $1510d, mitogen 2 Z A}
ZRH2 NI Y TP MRS MESt, MR ET W CD4T T
cello]l 4189) HRBEWS BHET} &, cyto- kine HEE T, (DY
T cell2 Thl/Th2 polarization5}d, cytokine REEEE BIES!H
Ay ol 22 BHe Ik

Mitogen®) Alg W HIZYIETE LS HsiNe
ul thEFo] Hld] E7I5Ic &7HeS ABO] AT HT) 38%
Er1ekd M B, oluiel RMIREEE 200 ug/miSd
Splenocyteo]] B¥ES M, ¥E& %, IFN-g9 IL4 53 mst
91, IL-29} IL-128 Thh BASIOU fode giict. CD4’
T cello] ®WES #75, B8 F, IL-2, IFN-g, IL4= HRIEOE
MBI OLE 100 pg/miollA] EikS AR [L-2= 242} 11 %,
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