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Effect of Samjayangchin-tang on Cytokine Levels of Mouse Th1/Th2
Cells and Anti-allergic Activity in Ovalbumin-sensitized Allergic
Inflammation Model

Joung Su Park, Hee Kang, Eu Gene Myung, Sung Min Park, Bum Sang Shim, Sung Hun Kim,
Seung Hoon Choi, Kyoo Seok Ahn*

Department of Oriental Pathology, College of Oriental Medicine, Kyunghee University

This study was to evaluate the effect of Samjayangchin-tang (STYCT) on mouse Th1l and Th2 cells’
differentiation and ovalbumin (OVA)-induced allergic inflammation. The proliferation of mouse CD4 T cells and the
secretion of Th1/Th2 cytokines under the influence of STYCT extract were measured as well as the amount of
-hexosaminidase in RBL-2H3 cells and the levels of TNF-a and IL-6 secretion in Raw264.7 cells. BALB/c mice were
orally administered with STYCT extract and simultaneously inoculated with OVA to induce allergic reaction and
measure the level of total IgE, OVA-specific IgE and the production of IFN- g, IL-4, IL-5 by the spleen cells. When
mouse CD4 T cell were stimulated with anti-CD3 and anti-CD28 for 48 hours in various concentrations of STYCT
extract, it decreased proliferation of CD4 cells. CD4 T cells under Th1/Th2 polarizing conditions for 3 days with
STYCT resulted in mild decrease of IFN- g in Th1 cells and significant decrease of IL-4 in Th2 cells. STYCT extract
had a dose-dependent inhibitory effect on antigen-induced release of B-hexosaminidase in RBL-2H3 cells. Treatment
of STYCT extract on LPS stimulated Raw 264.7 cells showed dose-dependent decrease in IL-6 production. Oral
administration of STYCT extract on OVA-induced allergic mice showed an inhibitory effect on the fevels of total serum
IgE and OVA-specific IgE by 53% and 44%, respectively. Culture of spleen cells with OVA resulted in significant
increase of IFN- g by 54% and significant decrease of IL-4 and IL-5 by 42%, and 29%, respectively. The resuits show
that STYCT does not strongly induce mouse T cells to transform into Th1 or Th2 but it has an anti-allergic effect in
vitro, and that it also corrects the unbalance between the reactions of Th cells in allergic diseases.
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Table 1. The Composition of Samjayanchin-Tang

Herbal name Chinese name Amount
Sinapis albae Semen BiF 359
Perilae Fructus : BT 37549
Raphani Semen ERT 375 9
Total amount 11.259

2) MEF

AMBE MIZEZFE Rat basophilic leukemia-2H3(RBL-2H3)
cell linex} Raw264.7 macrophage cell lineo|n] &}=x) L FS8)
oAl Barekeird.

3) g

2 Ao g% 488 F= 4% 859 BALB/c 471 v}

Po0ln] RRYHE B2l & AS QEIAEF)olA 6t

ULt AEEER 12417 @ 124170 2o )5S FRlom

TSI BEBINCH, SRS HAAEIS SR4E AL
SIACt ARG B84w £58) S8l AIFEA ARk
4 WA B el

Fetal bovine serum (FBS), ovalbumin (OVA; grade V),
recombinant interleukin-2 (rIL-2), anti-dinitrophenol (DNP)-IgE,
DNP-human serum albumin (HSA)# bovine serum albumin
(BSA)E=  SigmaolA Tl o
RPMI 1640, DMEM-2 Invitrogen Life TechnologyollA] 5191
T} Magnetic cell sorting CD4 (L3T4) microbeads:= Miltenyi
Biotec (US.A)ollA] FUSIREE  Anti-CD3e,  anti-CD28,
anti-mouse IL-4, anti-mouse IL-12, rIL-4, rIL-129} IL-4, IL-5,
IFN-g Y total IgES] ELISA ZX0f] A% OPT EIA set:= BD
Pharmingenol|4] TI313 01 1L-62] ELISA ZFo] A%
DuoSete= R&D Systems (US.A)ollA] FISI%3 Biotin N
hydroxysuccinimide ester-Water Soluble (BNHSws)= Vector
Laboratoriesoll Al 1514

antibiotic-antimycotic2}

2, g}
1) o F&E AX

ZTEEE THYEES RUE B 22870 ¥ Bol &
RS SES] ol 247} 517 B0t 420l kES THS 50 Col
A B AIZM 23] ZETHIENE BEIE AFEE 76k A8
SE FXBIULE o] 8Ug dIAZ B LIS rotary
vacuum evaporator (Eyela, Japan)E ZH} 556} 5 1000 ml
round flaskoll %7 freezing dryer (Eyela, Japan)= 24417} 501
SEUXSI Uz Bog g ALESIIC (vield: 1.62 %).
2) fBAE Beao) 4]

HI&+2 F 2 HE] KE51 10% FBS, 1% antibiotic-antimycotic
0} gk%l RPMI-16400 2 &390  Micro slide glassZ spleeng
A 278 % 040 i nylon cell strainer2 IIATE 1000
rpm, 1027} A4 2|8 5 RBC lysis buffer2 HET7E mhu)g)
UCth 28] YAMEEE & dl& MEZ trypan blue exclusion
assayE &0 YEES IS £ cell 8 SHBINCE
3) CDA" T cell9] Eg)

HIAI IS 1x107 cells/90409] kol 10 19 MACS
CD4 (L3T4) microbeadsE & 7}5ld 15871 4 Coll incubationd}
Aot FURE] & AENE MASL LI 500 0] B0l cell

pelletE  resuspensionsiel

x4

e

Positive selection columnE
MACS separator (Miltenyi Biotec, US.A)oll AISE & cell
suspensiong column QO 2 E7AIZAT} Column Qo] BAKE
CD4" T cell2 plunger elutiond}d 22519k
4) 1grEz B

B9 CD4™ T cellS mitogenC &2 AF2HIIS w0} Zils
g S8 Yl CellTiter 96 TM non-radioactive cell
proliferation assay (Promega, U.S.A.)Q) protocolol] F5}%] 4x10°
cells/200 9] &5 2 anti-CD3e (10 pg/ml)7} coating® 96-well
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plateoll seedingdl%irt. 3710 anti-CD28 (2 ug/m)S E1
co-stimulationSlict. =F&HE = FEE2 0, 1,5, 10, 25, 50
pg/me =L 2 48A17F 37 C, 5% CO; incubatordl] wiQFSH &
cell titer 96R aqueous one solution reagent® 7715133 CH
Formazon producti= microplate reader (Tecan, Austria)E O|&
31y optical density 490-650 nmojlA] H] 3l
5) In vitro Th1/Th2 polarization

Anti-CD3e (10 yg/mt)7} coating® 12-well platecj 1x10°
cells/ Q) =T E CDA'T cellZ seedingdt I anti-CD28 2 rIL-2
(6 ng/m)E A7}l k. Thl polarizing conditiong THE7] ¢
A= 1IL-12 (5 ng/ml)T} anti-IL-4 (10 zg/ml)S EROH Th2
polarizing conditionZ {siAd= rlL4 (5 ng/mé) anti-1L-12
(10 pg/ml)yS F7YSH ¥ 3U3F mHBINAC
6) RBL-2H3 cellE€ 0}&3} B-hexosaminidase 4 HIE

RBL-2H3 cell 5x10° cells/mlE 24-well platec]] seeding@}
% mouse monoclonal DNP-specific IgE (1 pg/mt)E 715k
7Y ZZEBIAC)E. BAE AU Tyrode buffer (135 mM
NaCl, 5 mM KCI, 1 mM MgCh, 2 mM CaCl, 5.6 mM glucose,
1 mg/ml BSA, 20 mM Hepes-NaOH: pH 7.2)Z 2:H washingd}
- SHiQl DNP-HSA (1 ug/ml)E F716HL SAlol =F&#
B & fE2EE ¥ 37 CoA o AR} wiBIsich HA) B
-hexosaminidase &+g EA3817] A4S 1% Triton X-10003
lysisSIRITE HE8AE AUEDISH £ 96-well plated] HSH
0.05 ml} citrate buffer (0.1 M, pH 450 =01 1 mM
p-nitrophenyl-N-acetyl-B-D-glucosaminide 0.05 mlZ 37 CoflA]
1417} BI2A)ZiCE 02 M glycine 02 miS Mrisid B12S HA
B} & microplate reader 405 nmojA] HfE SEGIGITE
7) Raw264.7 macrophage cello| 412l KiE cytokine {HIE

dEeisd WES =FEEBY dUE Yolhr] A
AIEEI9CE Raw 2647
macrophage cell:Z 10% FBS, 1% antibiotic-antimycoticO]
DMEMO Z ujelst & 24-well plateo] 2x10°0) M EZZ seeding
SIATE 12417} wieks ME 2 wifdol] =FRERE & FEES
=EHEE 715LL A0 lipopolysaccharide 1 pg/méS 715131
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YHEE FUS nRag] HIEAMEE 24-well plateo]]
5x10° cells/mlE seedingdt & OVA lmg/mi3} SHAI 72417} 37
T, 5% CO, incubatorol] Wi LSIFCE Cell harvestE &F
g AXEE] sl 20 Toll BHSI¥Ch

10) ELISA I

96-well plate®] Z} wello] capture antibodyE 4 TollA]
overnight & coating8ICE  OVA-specific IgEE  QlaiAlE
capture IgE antibody (2 pg/m@)E welldl] coatingdl3Ct. 10% FBS
7t ka5l PBSE 200 pt/welldl B 1 14)7F 420 & A blocking
&19ct. 33 washingdla] blocking buffer® 28] AASH &
standard IgE, standard cytokine3} A2 2k SJA1510d 100 x4
BIF5Kkd K17 420 STt 53] washing® Z}210] biotinylated
detection antibody® @i F A7} 420 FRCE TRR] 73]
washing@t & horse reddish peroxidase conjugated streptaviding
100u0% BFSE & IA[7F 4420] FUCE Biotinylated OVAE
BNHSws3l} OVAE £815t & £44510] A3 & AMESINIT:. 78]
washing®. TMB substrate reagent 100 pZ 718t & 3020] ALiA]
IM HSO; 5048 F7K5IPr). Microplate reader (Tecan,
Austria)Z THE}F 450-570 nmol|A] B]148 F5E S

11) SAEA

HE20e BTULE EAIGI 2™ SPSS 11.02 0] 851

Student's t-test® FEIESIQICTH
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SFEEE B FE288 5LEE Y1 njeA CDA'T cell
& anti-CD3 & anti-CD28E 4847} Al=er 2 1 pg/meoiiA] o
AME Ex) 22 AZHCE OF 14%9) E7188 HAFAUCE 18
L} 5 pg/mt OAFRE] = CDA'T cell 5412 Axl6le ZEo] LB}
HOm 50 ug/moAlE OF 45%8] AMES HOFUoH EA
Hog foldol UACHFig. 1).(p=0.006).
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Fig. 1. Proliferation of CD4'T cells in medium containing various
concentrations of Samjayangchin-Tang (SJYCT) extract after 48
hours incubation. Sorted CD4'T cells were stimulated  with
anti-CD3e/anti-CD28 antibodies for 48hours. Cell proliferation was quantified by
the ability to reduce the tetrazolium dye MTS. Data are expressed as means *
SD. of O.D.(optical density). * p <0.05



=FRER E Mol vleXs Thl/Th2 23}

N

- ZFERE & Mol vle4 Thl/Th2 28 vlAs @&

O} CDA'T cell& Thl celld} Th2 cell2 polarizationdh
= 397 wigole] 11 #EWQ IFN-git IL-4E ELISA P&
olg3sld EH3ICE Thl celld] AR =FBEE & F2E2S
AFe MW IFN-g9) ol Q9] E7171 B 2Lt EARCE
FO0] AR = Lot IELt Th2 cellojAls 10 pg/ meoll Al
IL-4 gfo] FAEUA TASHrHTable 2, Fig. 2, 3).

Table 2. Cytokine Levels of Mouse Th1/Th2 Cells.
SIYCT (ug/ml) IFN-g {ng/nml) IL-4 (pg/ml)
0 46740 £ 571 999300 * 537.95
5 49280 + 2755 1043584 + 5060
10 48332 + 125 834842 + 139.16"
" 005

(o] 5
SJYCT (ug/md

10

Fig. 2. IFN-g levels of mouse Th1/Th2 cells. CD4*T cells were stimulated
in vitro under Th1/Th2 polarizing conditions for 3 days. SJYCT was added at the
beginning of culture.
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Fig. 3. IL-4 levels of mouse Th1/Th2 cells. CD4™T cells were stimulated
in vitro under Th1/Th2 polarizing conditions for 3 days. SJYCT was added at the
beginning of culture. *P{0.05

3. =EFEREE 2 HHol RBL-2H3 cell®] B-hexosaminidase
welol TiAls B

RBL-2H3 cellg IgES} ZACE 7T 5l B-hexosaminidase
g fFelAIe g2l s = FEES & F&80] dAsk
FIE Yottt =ZFEEE B FEET2 1 w/ntol4] o
17%, 5 pg/ meoll A= @k 26%, 10 pg/meoll A= oF 35%, 20ug/ meo]
A oF 49%9] drleg B vlud v shiir f94

QA AAFTHFig. 4)
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Fig. 4. Inhibitory effect of SJYCT on antigen-induced release of B
-hexosaminidase in RBL-2H3 cells. Cells were pre-incubated with
DNP-specific IgE for 3 hours followed by change of medium and incubation for
1 h with DNP-HSA plus SJYCT extract. Standard deviations are too small to
represent. * P<0.05

4. =TEBE & mHo] Raw 264.7 macrophages 9] IL-6 &
Kol Xl 8

LPSULS Az)gt & 20.05 * 0.12 ng/mlo|R OL} = F8HE
5 g Mgt 72 sk JEFCE AAsKE 10 pg/miolA
= 16.62 + 051 ng/mlCZ thR ol vIg) F 18% A6l om
100 pg/miollA{= 1416 + 090 ng/mlCE ¢k 30% AL
200 pg/miolAlE 1027 £ 1.75 ng/mISF ©F 49% ZAGIGTH
(Table 3, Fig. 5).
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Table 3. Effects of SJYCT on IL-6 in Raw 264.7 Cells.
SJYCT
{ug/ml)

IL-6
(ng/mi)
* P00

0 10 50 100 200

2006x012 1662¢051" 1683x1.29° 14.162090° 1027175

25 r

2 o 8
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IL-6 (ng/ml)
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Media 0 10 2D 100

SUYCT (ug/ml)

Fig. 5. Effects of SUYCT on IL-6 in Raw 264.7 cells. Cslls were treated
with LPS (1 wg/ml) plus SJYCT extract for 18 hours. Data are expressed as means
+ 8D *: P (005

5. ZFREE B iy 275071 OVASE UHETE §%
Bt ulR A9 total IgES} OVA-specific IgEoll nX|& #4&
STREE T 2222 ZTEAY 019A tolal g
2ol B3] FAEUA HAGIACE Total IgES] B2 SA S
40080 E S|4 ste] SHPES wf F4ZS 80438 + 80.76 ng/mi
OIUI HAEFS 543308 + 205414 ng/mio|YOM =FREE
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g2 2225 50ld 72 2565.63 + 586.60 ng/mIE Ok 53% Z
281 HTable 4, Fig. 6). OVA-specific IgE= O.D.Zto] AATE
2 0059 + 00082 AHY FEHA RUAOL} HETLES 0.650 +
0I87T SFRHE 2 £ET FOIT2 0287 + 01492 O}
4%} 248K Table 5, Fig. 7).

Table 4. Effect of In Vivo Administration of SJYCT on Serum total

311.76 pg/mlo| A2 HAETE ZF 5295.74 + 826.22 pg/mlO]
dom =FTREE = FEE FoTES 817773 + 1180.25
pg/mlEZA SYHQA E715193CHTable 7, Fig. 8).

Table 7. Effect of In Vivo SJYCT Administration on IFN-g Production
in Spieen Cell Culture.

Normal Control SJYCT

IgE Levels. ([')Z'jﬁ) 156394431176 SO05T4*BBDD  BIT1I3:118025°
Normal Control SUYCT * D(O001
T(?S/' O emMmssn’e 5430085205014 256663:56660°
iy Table 7. Effect of In Vivo SJYCT Administration on IL-4 Production
- X001 in Spleen Cell Culture.
Table 5. Effect of In Vivo Administration of SJTCT on Serum 2 Normal Control SIYCT
OVA-specific IgE Levels. (0a/ ) 398334 1634456 89 96.15%75.11F
Normal Control SJYCT * P(OOS
OV oosos0008 085020167 028740, 149"
= P01 v 1000 .
9000 T
8000 l
a0 7000
7000 | =
} % 6000 I
— 6000 f 2 s T
= =
5o l Lo
—_ L
54000 [ * 200
Som | T 000 [—I—'*l
2 2000 r 1 0 . 4 g
Normal Control SJYCT
1000 |
o l L L - Fig. 8. Effect of in vivo SJYCT administration on |FN-g production
Nomral Control SJYCr in spleen cell culture. All mice were intraperitoneally immunized with OVA on

Fig. 6. Effect of in vivo administration of SJYCT on serum IgE
levels. All mice were intraperitoneally immunized with OVA on days 0, 7, 14, and
subsequently inoculated intranasally with OVA from days 21 to 28. The mice were
orally administered with SJYCT {1 mg/g) or PBS (normal and control groups)
three times per week for 4 weeks and serum was obtained on day 28. The levels
of total |gE are calculated by reference to standard curves of purified mouse IgE.
Each value represents the means £SD. of 5 animals. ™ P{0.01
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Fig. 7. Effect of in vivo administration of SJYCT on serum
OVA-specific IgE. The methods are described in Figure 6. The levels of
OVA-specific IgE are expressed as the O.D. at 450-570 nm. * P<001

6. =FERRE B i 27507t OVAR ¢H=7|E et
HRR 9] IFN-g s3ioll PIXle
T nfRATRE] J8 HlAMEY [FN-g&= 1553.94 +

days 0. 7, 14, and subsequently inoculated intranasally with OVA from days 21 to
28. The mice were orally administered with SJYCT (1 mg/g) or PBS (normal and
control groups) three times per week from days 0 to 27. Spleen cells were obtained
from day 28 and cultured in the presence of QVA. The levels of IFN-g are
calculated by reference 10 standard curves of recombinant mouse standard IFN-g.
Each value represents the mean = SD. of 5 animals. ™ P{0.001

7. ZFERE 2 il 275071 OVAR ¢l=2V1E /RS
0p2A9] IL-4, IL-5 3ol vlAls &

OVAE ZZM mieAg XAKIZ & d2 BlEHEZE
OVAE 72413 AFF3le] 1 4852 ELISAR £88Kirt &
AT RARRE] A2 8|AHZ9) IL-4= 3.98 + 3.34 pg/mlo]
Ao R AL 16344 + 56.89 pg/mlo|R Om =FEE
22 E5E 202 9615 7511 pg/mIEA SAEUA 2
£5I3CHTable 7, Fig. 9). IL-59] A 3.27 + 1.076 pg/mlo|S}
o] AT AR 946,81 + 19422 pg/mio|R oM =FREE
E FEE FOIT2 67608 = 31113 pg/mlEA] FAGUA &
AotrTable 8, Fig. 10).

Table 8. Effect of In Vivo SJYCT Administration on IL-5 Production
in Spleen Cell Culture

Normal Control SJYCT
IL-5 "
P9/ ) 327107 046.81+194.22 676.08+£311.13
* P00
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Fig. 9. Effect of in vivo SJYCT administration on IL-4 production in
spleen cell culture. The methods are described in the legend to Fig. 6. Each
value represents the mean + SD. of 5 animals. * P<0.05
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Fig. 10. Effect of in vivo SJYCT administration on IL-5 production in
spleen cell culture. The methods are described in the legend to Fig. 6. Each
value represents the mean = SD. of 5 animals. * P(0.05
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