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Effects of Eunkyo-San on the Immune System

Shin Woong Choi, Chan Ho Oh', Jin Kwon?, Jeong Yeon Kim*
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2. Department of Medical Administration, Kunjang College

The purpose of this research was to investigate the effect of Eunkyo-San(EKS) on the immune system.
Administration of EKS(500 mg/kg) enhanced viability of splenocytes and thymocytes in BALB/¢ mice, and also EKS
increased of splenic B, T lymphocytes and thymic T lymphocytes, significantly increased CD4 positive TH cells. EKS
markedly enhanced the production of v-interferon in mice serum. EKS accelerated the production of nitric oxide in
peritoneal macrophages. These results suggest that EKS have an immune-enhancing activity.
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Table 1. Contents of Eunkyo-San(EKS)

BEZ S E B E&(Q)
itz Forsythiae Fructus g
S8Rt Lonicerae Flos 9
HHF Arctii Fructus 9
i Platycodi Radix 8
R Menthae Herba 8
HE Glyeyrrhizae Radix 5
TR Schizonepetae Herba 5
(53553 Sojae Semen Praeparatum 5
"E Phyllostachys Folium 4
s B 58
4. MTTol} 9IS} BiZ W FHMZES HEE &F
ol EKSG00 mg/ke)B 7 O ZF FoIet %, 4FE
A% 277 01 Y BHE HEW TR, A AERGAS FX
Blod 1x10%ells/wellZ MESS ZESIIL A E BRMol=
LPS( pg/m), BLME BRHolE Con AQS5 ug/uml)E H7151
4817} B0} 37T 9] 5%COmNSL7] oAl MiBIEE Wit £EF

4217+ Foll 5 mg/msTE DPBS-A(pH 7.4)0ll 34 MITEH
20 wE 7t wello] H713k1, 0.1 N HCloll =01 10% SDS 100 44
2 8olAIA 18A17F SO SHIXE 2 ARASIiT whiE 7t
well®] EZTE ELISA readerE 0]8dlA] 570 oA &46H1L
AT EFT HlISK] MELESS WESE SIS,

FENE

._.X‘Y

= O

5. HIA 2 EAIAMZ9 o ek (Subpopulation)

Aol EKS(500 mg/kg)E 78 S0t AT =
A% BTAA Bl W BHS HES TG, Ul B
nole =5k 1x10%ells/wello] PE/FITC con]ugated-anti
B220 = Thyl monoclonal antibodyﬂ PE-anti CD4/FITC-anti
CD8 monoclonal antibody(1:25 dilution) 2 0% 445K 4Col
Al 3087F ©kzA171aL flow cytometer(excitation: 488 nm.
emission: 525 nm-FITC, 575 nm-PE)Z& 0|25} Z+249] M Z &

o YT okIve SFFIACY.

6. @& cytokine(IFN-v, IL-4)9] &%
1) IFN-v9| 55
TFN-v9] A2 sandwich ELISA 2FH O 2 &4 U] IFN-v9]
=TS ZE590. 4 ug/ml ST E 0.1M phosphate buffer(pH
9.0)0l] &j44g} anti-mouse IFN-y antibodyE 96well microplateoi]
7} wellgh 100 ,LW FYBI] 4TolA] 24 A7 S ISAA &
ZIAZe) 71 % PBSE 28] MIA3SIAL, 1% BSA-PBSE Zt well &
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o 100 A 7ISHIL A2 X1E SlolA] wHaRekE2 AlZAr). oF 30
£ & 50 409 3N NaOHEN O & vt8-& FAAI7]L, 30% o
ELISA reader¥ 405 m &0l EZTE 5 BlusiT
2) IL-49] &7
IL-49] £F IFN-v9] S8 £3l9irh

7. 27 thA M ZoA Q] nitric oxide(NO) &5
9] Ezioll 3% thioglycollate 2 m¢S %%}—’F/\}é}ﬂ 39
Zo] BFE FAS G510 22 o) cold PBS 5 mE F, 22
AENEE 485H RPMIN640 BIA) 2 23] A (1,500 rpm, 105)
gl THS, petri dishol] 2&6E M| 2T} cell scraper® O} 24 well
culture plateof] 1x10° cells/well 2 EF5121TE 2t wello]l EKSE 1,
10 %! 100 pg/mlZ AEISHL LPS 1 pg/méet v-IEN 25 units/méE
Hololod MFSHL 24413 Fofl e NOYRE CriessHOF &
HolHer viAl 100 9} GriessA]CH1%  sulfanilamide+0.2%
N-Naphthylethylene diamine 2HCI+2.5% HsPO4)100 ut& E%16}
o 96wellol WL 570 nmol|A] ELISA readerZ S35+ & &35}

o] B]2] AMBF NaNO,9] AEkdo)] 98] NOYE AME ).
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8. EAATI
EAXNBE student’s t-testZ 518 0mY, p<0.050]5+8 S0
Ho] A= ALE FFslch
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Table 2. Effect of cell viability on the EKS-administered mouse
splenocytes and thymocytes in vivo

Cells Splenocytes(%) Thymocytes(%)
Treatment LPS(+) Con A(+!
CONTROL 100039 100.0£4.1
EKS 1192453 109.7+59

EKS(500 mg/kg) was administered p.o. once a day for 7 days, thereafter the each
cells were coflected, and splenocytes and thymocytes incubated for 48 hours, The cells
assayed by MTT method. The OD of each well was measured at 570 nm with a
microplate  reader. Each data represents the meantSE. of 3 experiments. *
Sanificantly different from normal saline-treated control group(*p¢0.05).
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EKSE 5ot FoflA] 119.2153% 2 H|AAEY HEEE &
o A BRI oM, ELMZAME HEF{Con A0S ug/
)RS 100% 2 513S wl EKS BEojo)A] Z+z} 109.7£5.9%
2 BHAIZY gES0] At FZ e AgolAr(Table 2).
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2. 818 ® EHAMZY oltittol iRl &3
EKSE S8t 479 ulF 2 &4
HEH, Q1AM ZE tARTFoIA] B, TAHE7} 242} 37.9+3.1% L
24.3+2.2%, EKSEX Fo)|A] Z}2} 47.443.9% L 308+2.7% % B, T
AE7F B% E76K e, HE THE & A2 THHZ7}
13.741.2%, TcH EE= 7.9+08%, EKSKZ]7S 2H7) 18.9+1.8% W
92+11% %2 £36] THMZ 7t FAFGUA E7RIRTE 44200
e R olA THHZE7} 11.2+1.3%, T EE 5.1:0.5%, EKS
BETFS 22} 15.7:1.2% U 6.3:0.7%F B4 oAl T THHZ
7} Z7¥519THTable 3). 01419 AFolA4] EKSE FQ HARY)
QI ¥l& W9l B, THIE ¥ &4 THXEE S/ CeH, TS
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Table 3. Lymphocyte subpopulation change of splenocytes and
thymocytes in EKS-administered mice

Cells Spienocyles(%) Thymocytes(%)
T cell
Treatment B cell TR C TH 1C
. 24322
CONTROL 379%31 137510 79408 12¢13  51#05
EKS 47438 30827 1B/ 6307

18918 92+11

EKSIEC) mg/kg) was admenistered p.o. once a day for 7 days, trereafter each cells
were collected and the subpoguaton was measured by a flow cytometer stamirg with
PE/FITC conugated an-8220/7hyt or CD4/CO8 monocional antibody. Each data
represents tre mean+SE. of 5 mice. % Significandy different from control group(*n¢0.05).

3. @3 % cytokinedol BIX]E= G

EKSE Boisl 479 HF IFNve} IL49] Y40 n|AE
%q-(g,% é@ A1} IFN-v= tZ oA & 17.9+ 1.7 pg/mlolRd
omn, EKS BEaollAE 57559 pg/mE SI4US E7IE
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Fig. 1 Effect of EKS on the cytokine production in mice serum.
EKSIECO me/kg) was administered p.o. once a day for 7 days, and the collected mice
Serum was assayed cytckine with ELISA kit. Tre data represents tre meantSE. of 5
mice, = Sgficantly dfferent from control groupt*p<0.05)
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4. B7r A M Zol 419 nitric oxide(NO) Mo t]x]e &}

AFO 2zt thAMZEE -4 LPSY} v-interferong &
7h s Al EKS(1, 10 B 100 pg/m)E 715He] thalMlZE7}
YHEh= nitric oxide@tS AHE A, HEALPSY v
-interferon@}t A 7Holl v15td E3] 10, 100 pg/mlS] EKS EH7}o
o3l NodAo] E7151CkFig. 2).
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Fig. 2 Effect of EKS on the nitric oxide production from
peritoneal macrophage. Peritoneal macrophages obtained after 2 hours
adherence period were cultured in - RPMI1640 media with LPS(1 we/ml) and ¥-IFN(25
units/ml). Cells were cultured with  EKS(1-100 we/ml) in a 5% CO» incubator at 37°C
for 24 hours. The OD of each well was measured at 570 nm with a microplate ELISA
reader. Nitric oxide standard curve were measured with NaNQ.. Each bar represents the
meantSE. of 3 experiments. LPS: lipopolysaccharide, v-IFN: v-interferon. * Significantly
different from control group(*p¢0.05)
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