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Effect of Insamyangyoung-tang on the
Specific Immune Response in BALB/c Mice

Jae Soon Eun*, Dae Keun Kim, Hoon Choi', Chan Ho Oh?

Department of Pharmacy, I’ Department of Oriental Pharmacy, % Department of Biotechnology, Woosuk University

The purpose of this research was to investigate the effects of Insamyangyoung-tang water extract (IYT) on
the specific immune response in BALB/c mice. When IYT (500mg/kg) was administerd p.o. once a day for 7 days
to BALB/c mice, the cell viability of thymocytes and splenocytes was increased. Also, IYT increased the population
of CD4" celis in thymocytes and the population of Thy1* cells and CD4" cells in splenocytes. In addition, IYT
increased the production of ¥ -interferon and interleukin-2 from thymocytes and the production of 7 -interferon from
splenocytes. These results suggest that IYT enhances the specific immune response via activation of Th1 cells in

thymocytes and splenocytes.
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2 Aok & 717
Uelo] AHESH Al2E2  Dulbecco’s modified Eagle's
medium  (DME),  penicillin-streptomycin,  Dulbecco’s

phosphate buffered saline (DPBS-A), lipopolysaccharide (LPS,
055:B5), 7 -interferon (7 -IFN, Hu y -IFN), MTT+ Sigma Co.,
mouse 7 -IFN immunoassay kit, mouse IL-2 immunoassay
kit, mouse IL-4 immunoassay kitv= R&D Co., RPMI 1640,
fetal bovine serum (FBS), trypsin® Gibco Co., PE-conjugated
anti-CD4, FITC-conjugated anti-CD8 antibody, PE-conjugated
anti-B220, FITC-conjugated anti-Thyl mAbs= Dainippon
seiyaku Co. & AFESIH M, 7|EF AJ%2 cell culture§ %
18 AHE AMEoidch AlE7]tE culture flask (Nunc),
multi-well plate (96-well, 24-well, Costar), Microplate-Reader
(Dynatech MR5000), CO: incubator (Vision scientific Co.),
flow cytometer (Coulter EPICS-XL), luminometer (Berthold
9%LP) & AESIXTE

SRR Hye HEARE O F3I
o, o= 2A4usln oAl U5l AFREIIT) @)

£ Z84 1,000 mlZ 3 A7 S0 23] 718 2&3)
7, Bl HE rotary evaporator® &9 TIE, freeze
dryerZ SZAZEGI0] B 285 g€ ol(0l5} IYTe} B, &
E4E Aldle dejdlgao 8lAIA ARSI
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Table 1. Prescription of Insamyangyoung-tang

BEL £ B 3P ER (0
[=ESE Paeoniae Radix 8
% 8 Angelicae gigantis Radix 4
A ¥F Ginseng Radix Alba 4
g it Alractylodis Rhizoma Alba 4
B K(ER) Astragali Radix 4
A H Cinnamomi Cortex Spissus 4
B B Aurantii nobilis Pericarpium 4
H E#®) Glycyrrhizae Radix 4
BipE Rehmanniae Radix Vapratum 3
h%F Schizandrae Fructus 3
B R Ledebouriellae Radix 3
B & Polygalae Radix 2
¥ X Zingiberis Rhizoma 2
x B Zizyphi Fructus 2
Total 51

4. Thymocytes & splenocytes] 2]

AF 0| thymocytes W splenocytes 22l Wysocki? o
Mizel? S9) @¥g oI83k¥ct 47 5 vi2l& 1222 51
IYT 500 mg/kgE 1 1314 77 AT Fo{S} ThS 8Um 47
£ 2338l AT &6 84 U &S DPBS-AE
22 petri dishol|A] ZHAl 241517 B stainless meshE o
5l NZRGUE A2 F, DPBS-AR 23] AHE T (1,500
rpmojiA] 10 27} Y41E2]), thymocytes & splenocytes FFH
o2 &) 43 thymocytes = splenocytesi= RPMI 1640 4H

AE A1E351%.2H, thAlollE= 10% FBSQ} penicillin-streptomycin
(100 units/ml, 100 »g/ml)& H7k5ld ARBSIRITE

o

545 &8

£2]¢t thymocytes I splenocytes®] F-4loll u|X|& IYT
9 e MTTHOE FF6Irt & g 183 MTTE
2 Mosmann®0] 7jwsld Kotnik E70] HEHAZ whEog,
96-well plate®] Z} wellol] E2]¢ thymocytes 2 splenocytes
£ 72} RPMI 1640 BXI 2 341611 96-well plateoy] 1 x 107
cells/ml 5 F £F38l thymocytesi= concanavalin A(Con
A) 1 pg/mlE, splenocytes= lipopolysaccharide (LPS) 1 g
g/mlE H71g &, 37 TY CO; incubatorof] 4] 48A17} vl QF
S ThE Wik B8 44170 Holl MTT A|&FE 7isiurt wiek
£5HA] 0.IN-HClo Ed1AIZ! 10% SDS 100 pl& 2zt wellof
Hrteta AFZAEiolA] 18 A1Z ] uHQIG & Bkl 7} well
9] &85 E microplate-readerZ 570 nmollA] E&dl X
9 F350 Uit 48T FFEE WEESE Y
ALt

6. Subpopulation &5

£2]¢ thymocytes 2 splenocytesE Z+2} RPMI 1640 BiX]
2 38 AAHSIcE T celld] population® PE-conjugated
anti-CD4 & FITC-conjugated anti-CD8 monoclonal antibodyZ,
T % B celly subpopulation2 PE-conjugated anti-B220 %
FITC-conjugated anti-Thyl monoclonal antibodyZ 015 EAB5}
o 4TollA] 30 27} HF2A1F) & flow cytometer [excitation; 488
nm, emission; 525 nm(FITC), 575 nm(PE)]Z subpopulation&

SHBIAN.

7. Cytokines &%

ST YH O Z Bk thymocytes B splenocytesE 2 x
107 cells/ml2 EAI51 96 well plateci] 200 pt X 258 %,
72 A|ZF &9 CO; incubatoroli 4] BILSIATL) HIJH S Q42
2l (2500rpm, 2%, 4C) T thg, 4SH 50 wE F6iod
mouse immunoassay kitE 0]835} cytokinesE FE3IKT
% sample 50 pol assay diluent 50 W E E§SI0] 42004
2 AIZb &¢t incubationgt & 43] MHICh HNH F
anti-mouse cytokines conjugated concentrate 100 u£E 715}
A2oA| 2 AlZ} incubationdt &, 53] MASFLT substrate
solution 100 W& EESIH 308 S 420l st
Stop solution 100 & 7151 450 nmollA} microplate reader
E §3LE 553 F, vigl 2dd @l Yall cytokines
9 ¥E SISIAUCH

8. EARE]
E AY ZAAESES meantSEE UERIRL EAXEE
student's t-testE AJAIGH p<0.05E 71£220 8 94 oBE 1}

EShelr=g
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EEPE
1. Thymocyte®] F4loll UlXl=
AEFZY  thymocyteso]  T-lymphocyte  mitogen®l

concanavalin A (Con A)E HzZIGIK &S WY MEZTHEEES
100% 2 313 € i, Con AE AZIBING W MEZYEES 1265
121%2 &71I3¥ e, IYTE S5l Elgh thymocytesol
Con AZ XZISHK Qe w9 MEMESS 109.7+23%,
Con AE XEZIBIHNE wWol MENEES 1378127% 2 tiEF
ol BI3H E71519AcHTable 1).

Table 1. Effect of the administration of Insamyangyoung-tang water
extract (IYT) on the viability of thymocytes in BALB/c mice

Samples Cell viability (%)
Con A () Con A (+)
Control 1000+25 1265+2.1
YT 108.7+£2.3* 137827

IYT (500 mg/kg) was administered po. once a day for 7 days, and the separated
thymocytes (1 x 10" cells/ml} were cultured for 48 h in RPMI1640 media mixed with
concanavalin A an activating mitogen. The data represents the mean+SE of 5 mice. %
Significantly  different  from  control  group (p¢005). Con A (- Concanavalin A
non-treated group, Gon A (+) Concanavalin A treated group

2. Splenocyte®] Zilol olXl= 3%

2! Eileeel| splenocytesol] B-lymphocyte
lipopolysaccharide (LPS)E AEISIA] R2US uhol NZMUEEE
100% 2 si¥l< ™, LPSE A2isidE o A ZEYESES 1234
+26%F EII5IRCH, IYTE o813 It splenocytesol]
LPSE RZIGHA e wol MEZHYEES 1135+22%F, LPS
£ N2lsiItie WY MEZYESS 141.2129%E R0 Hldk
E71513{tH(Table 2).

mitogen@!

Table 2. Effect of the administration of IYT on the viability of
splenocytes in BALB/c mice

Samples Cell viability (%)
LPS () LPS (+)
Control 100024 1234+26
YT 1135+22* 1412420

IYT (500 mg/kg) Was administered po. once a day for 7 days, and the separated
splenocytes (1 x 10" cells/ml) were cultured for 48 h in RPMI1640 media mixed with
lipopolysacchride, an activating mitogen. The data represents the mean+SE of 5 mice.
* Significantly different from control group (€001 LPS () Lipopolysaccharide
non-treated group, LPS (+); Lipopolysaccharide treated group

3. Thymocytes®| subpopulationol] BjX]= Gt

th 23¢9 thymocytes & CD4 single positive (CD4") Al &=
12.21£04% 01121, CD8 single positive (CD8") M Z& 34+
0.2%0]ckh IYTE FodshL Ezld 4% thymocytes?] CD4’
HEE 14550.6%F thETol vlah S716ien, CD8" A E =
3.0+03%Z AT ¥ Alo]7} YACKTable 3).

4. Splenocytes®] subpopulationoll B|X|&= &34

tHE9 splenocytes & B220 positive 4| L (B220°)& 29.5
+23% 6]120, Thyl positive Al (Thyl") Al EE= 185+1.5%
o|YTh IYTE Ei5i B2l8t 497 splenocytes & B220" A%
B 276124%F Thyl' AEE 244+14%F chiTol vldl

Thy1" M Z2] populationo] S7}5}4Lt. Splenic T-lymphocytes
Z AR CD4" AE= 13.611.2%, CD8" MIT= 42+04%
oI, NTE Fo5tL £2I¢H 45 splenic T-lymphocytes
&= CD4" MEE 175215%F, CD8" MZE= 39£03%E CD4’
AJZ9] populationo] thE ol Bl F71=AUTHTable 4).

Table 3. Effect of the administration of IYT on the subpopulation of
murine thymocytes

Thymocytes Subpopulation (%)

Samples COA*CD8 cel C4C08” ol
Contol 12204 34202
YT 145+086" 30+03 !

YT (500 mg/kg) was administered po once a day for 7 days, and the separated
thymocytes were stained with PE-conjugated anti-CD4 and FITC-conjugated anti-CD8
monoclonal antibody for 30 minutes at 4°C. The subpopulation was determined with a
flow cytometer. The data represents the mean+SE of 5 mice. * Significantly different
from control group (<0.05).

Table 4. Effect of the administration of IYT on the subpopulation of
murine splenocytes

Splenocytes Subpopulation (%)

Samples

B220” Thyt” CD4"CD8 Cb4CD8”
Control 295%23 18515 136+12 42404
T 216+24 244+14" 175+15 39403

IYT (500 mg/kg) was administered po once a day for 7 days, and the separated
splenocytes were stained with PE-conjugated anti-B220 3! FITC-conjugated anti-Thyt
monoclonal  antibody or PE-conjugated ant-CD4 and FITC-conjugated  anti-CD8
monocional antibody for 30 minutes at 4°C. The subpopulation was determined with a
flow cytometer. The data represents the mean+SE of 5 mice. * Significantly different
from control group (p<0.06).

5. Thymocytes®] cytokines 2ol vlX|E &3

ZETY] thymocytes & 7 -interferon®] 2 52231132
pg/mi O[RCH IYTE Foigt # 597.31125 pg/mIZ thE
ol BIgl 715192, interleukin-29] @& THETOIA] 202.7
116 pg/ml 0l 2}, IYTE Tt F& 26751127 pg/ml
2 thE 7ol vid 7151t Interleukin-49] S th R FollA]
798189 pg/mi 01U 2oM IYTE FHF F2 883+7.9 pg/ml
2 x4 g Rlol7t $KAch (Table 5).

Table 5. Effect of the administration of IYT on the production of
cytokines from murine thymocytes

Cytokines (pg/ml)

Samples 7 -Interferon Interleukin-2 Interleukin-4
Control 5223+132 27+116 798489
YT 507.3+£125 675+ 12.7 88.3+79

IYT (500 mg/kg) was administered po once a day for 7 days, and the separated
thymocytes (2 x 107 cells/ml) were cultured for 72 hours In COyincubator. The
production of cytokines was determined with ELISA kit. The data represents the meant

SE of 5 mice. * Significantly different from control group (p<0.06).

6. Splenocytes9] cytokines EHlol bjX]= Tl

UIRFS splenocytes & 7 -interferon®] 2 321.9:+10.8
pg/ml 0120 IYTE BEA§ T2 397.3+11.2 pg/mIZ thE
ol Ui £71519Ct Interleukin-29] k2 thETONAT 3854+
128 pg/ml OIROLY, IYTE £oi8 T2 3654117 pg/miE
RS H Aozt RAUCE Interleukin49] A2 hEFONA
1452489 pg/ml olRUOM IYTE 58 TS 1358185
pg/miE HEZ B A}0|7} fIUTE (Table 6).
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Table 6. Effect of the administration of IYT on the production of
cytokines from murine splenocytes

Cytokines (pg/mi)

Samples

7 -Interferon Interleukin-2 Interleukin-4
Control $19+108 38541128 1452+89
YT 397.3+11.2 3654+117 1358£85

IYT (500 mg/kg) wag administered po once a day for 7 days, and the separated
splenocytes (2 x 10" cells/ml) were cultured for 72 hours in COrincubator. The
production of cytokines was determined with ELISA kit The data represents the meant

SE of 5 mice. * Significantly different from control group (p¢0.08).
al =

2 AgdMe 479 Eold HAdlgd nlxls IYTY &
e BEBP| Y8, BFo IYTE EFE S5l thymocyte
% splenocyted] HAUIZol tiTt HEE BESKACE VTE &
ol5}iL 228 thymocytes®] MEEE T-lymphocyte mitogen?]
concanavalin AZ XEI5HA] LUS Wit M2IsIE e ol BF i
Edol Hisl SUksIECeH, HEZBEET
B-lymphocyte mitogenQ] lipopolysaccharideE Xg|8HA} 2}
it Melole € o 2F tiE ol Blal &7FE UL ol YT}
Aol EHZIRE Wl thymocytes I splenocytes®] A ZUEE
2 F7HILLEHN, 4R A 2H HASE S8AE = U=SS
AlAlSke ZAoltt. Thymocyte:s thymus®] m& W £EolA &
Al 9 238 S A& helper T lymphocyte (Th) 2 cytotoxic
T lymphocyte (To)Z 231%™, E3}E Thl cell 7 -interferon
(7-IFN) © interleukin2 (IL-2)&, Th2 cell© IL4, IL-5, IL-6 Y
IL-10 B9 cytokineS HHu|gl & T MZE, B A=z ¥
macrophage®] £413 E3E EHZISIH, cytotoxic T cell
tumor cell9] lysisE & 27]|™ macrophageE 43171 RS
2 28d UtY. hERZY thymocytes & Th (CD4 single
positive cell) M Z& 12.2%, Tc (CD8 single positive cell) M Z&
34%F H4 47 SHolA] CDA'CDY cellse % 12%,
CD4CD8" cells 0F 3% 2 HI¥ g 815 ZUNE Liehh
QoY IYT BajA) CD4" MEE 145%Z tiZ 2ol vla) 7}
BT tHRFZS) splenocytes & B220" M E% 295%, Thyl® Al
ZE 185% olYou, IVTE Faldiig mis B20" AZ:
27.6%, Thyl" M ZE= 244%Z Thyl® MZ9] populationo] thE
ol vl§l S7EJct tiEZESY splenic T-lymphocytes &
CD4'CD8 Ml Z& 13.6%, CD4CD8" A ZE 42% 01U}, IYT
£ Ro514 S ol CD4'CDS M E: 175%, CD4CD8” 2=
3.9%E CDA'CDS A Z9)] populationc] thET vlal E7151%
t}. o} A3 IYTI} thymocytes®] Th A9 populationg &
71A171 1, splenocytesd) Thyl” M E & Th A|Z9] populationS
E7A HA5E SZAIE 4 USE driske Aolth Th Al
¥& Thl B Th2 MZE 23150] tighst cytokineEg #H|5}
7] W0l IYT7} Th MZ & ol &E gd3lsh=AlE #ask
7] 9181, Thl MzollA] 2dl=E y-IFND} IL-2, Th2 AlZolA]
BolEE 149 22 S3HsITE IYT £aiA] thymocytesollA]
7 -IFN 2 IL-29] k2 £l vl S7FI 2, IL49] a2
HAEZT & o7t YRS, splenocytesol| A= 7 -IFNQ} &2

splenocytes@]

tE 7ol Hidh 715165 2u, L2 2 IL49) &2 thE ol H13)
E 10171 JRT Thl Ml ZojA BUlEE 7 -[EN2 thAlMZE
g4l 4d¥Ee E2A1711 sFE8E 28 Re=
A oY, watA IYT7) thymocytes = splenocytes®]
helper T Ml 2 & Thl M2 E &H35I 7 -IFN BHlE 3
3iAcks Z3ke IYT7} macrophageE E431510] HISOIH ™
guigk SZAA €58 9AE £ AL AlAsks Aolrh

a2 &

QAIEE (IYT)2 MFHd FFE REAHIE o,
thymocytes B splenocytes®} MZHMEEE S71A]7]11L, helper
T AZ & Thl A ZE 435l EolH HYHRZE F71A1Y
= Ae BAE AlgEnh

kel 2
o] =8 20024 2ATistE IskEATH] Xl 5}
o @7
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