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Effect of Sojagangqi-tang on the Immunomodulatory Action

Hyun Jong Shin, Sang Hun Jeong, Han Sol Jeong, Kwang Gyu Lee*

Department of Pathology, College of Oriental Medicine, Woosuk University

The purpose of this research was to investigate the effect of Sojagangqi-tang(SJGQT) on the immune cell
activity. The addition of SUGQT enhanced the proliferation of cultured-mice splenocytes and thymocytes. Administration
of SJGQT(250 mg/kg) accelerated the subpopulation of splenic T lymphocytes especially CD"-TH cells in BALB/c
mice. But high concentration(500 mg/kg) of SIGQT decreased the splenic T, B lymphocytes and thymic Tc (CD®')
lymphocytes. Oral administration of SIGQT(250 mgfkg) significantly enhanced the production of IFN-» and IL-4 in mice
serum. And also, the addition of SIGQT(100 xg/mi) inhibited the proliferation of cultured-Jurkat leukemia cells in vitro.
These results suggest that SIGQT have a cellular immuno-modulatory effect and anti-cancer property action
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H717} "olAW Waoe] darlol WA gA AYsA
Zgol ehigy] wiiZol olAE AFEsHe HORE “KREX"I
RBEE NANTE A IFZ sk= “mAE"S2 AP A
85l sict o] EAllY BAE ERSY BE WEHAH 9
3 SIRERHTR, SeRMEBKE, HKED BRRE SAlo) HHlske
BRI X1H Sol UTH KERCTEE BRE M MBk
Mgtk So) Yo HFECTE BHRE BHIEX %8 #K
FIR IR BTFEC) YTk e o] 52 FAsIA uigksiAl
R EoR= BRI o] UEn, olRAY EFS KT Al
235 1 Zol MET 7 sl KTFE QI8 ERY &4e |
SHFH, Mol T KTHES g7 sl BRI 25121 48
AE A wh= date oA St FTEBEE A8l LRTK
A2E SIX 23 wE Kikol AEsly Kol SHMslo Kk
WRITH MRS whlAlT|H, oluol EAREAIT S BT
RFERBS AIBICIL siFEN™ vIE KK dyostn
AlEEict.

HBTIRiBEe (KEEEAHEA) Yo $28 Aqyen
"Bk @]l LRSI Rt ARSHA £dlol R kol %ol &
AEh) REARF, ok, 016k, HE S BANG, WHIMEa
ES AV L 3l LBETEH e XEsled 958
gajolct. & woll tish AgdTes 2950 BFReE 2
BFPEERERC IR U VA O 27 9123 MilRER
D))= Qo] Bg HIEET Sol YL B E4ol o
3 J7E olx HauE vt gick

olol THBEE RETM H&ibysl=" BFRsEs
7L T, BYZTE AFE 3 HAXBANE U UA} v
AW EHMEY BES, HIF W SHRETY okchHsie}
& F cytokineQ] 4440l DjXE I, WEHAZZFQ Jurkat
MO ZAlol mIXE A §C BES 2k, A4 Ye B
2 ¢g7)o] Bask= Hlolch

A5 R Y

1 4888

2 Aslol AHSSH 47 = BALB/AE SH((BFH, 2012 g)
2 tRBESE(F)OA FYAM ABUSH, AlRE 28 2
+27C, S5 5515%, dark/light(12 AJZHZA BlollA] 1E pellet

Rt
fru
o ¢
o
ro

AR AF e it

2 A1%F B 717

Aol AME3) A]2R2 RPMI1640, fetal bovine serum(FBS),
phosphate buffered saline(PBS), 3-[4-5-dimethylthiazol-2-yl}-2.5-
diphenyltetrazolium bromide (MTT), concanavalin A(con A),
lipopolysaccharide(LPS) &2 Sigma Co., PE conjugated
anti-CD4, FITC conjugated anti-CD8, PE-anti B220, FITC-anti
Thy 1 antibody &2 Caltag Co., 7]E} A|2FS EFAIS L AE
IR AJCES ALRBIACE A7 FEAIE culture flask(Nunc),

96well microtiter plate(Costar Co.), inverted microscope(Zeiss),
flow cytometer(Coulter, EPICS-XL), ELISA reader(Dynatech,
MR5000) 71 9] centrifuge(VS -15000CF), CO; incubator, freeze
dryer, deep freezer 52 Vision Scientific Co.9] HEg AL}
ARk

3. A A

2 Ao AR HTRABRS #Hmpe (HmE) Vo)
F3IR2H, ARES IES PAHEE Sy Aol FAE
A AFSEISLT, A 28 B2 g)S SFS 2000 mIE 23] 7}
Q@ RET £, AFolM N E rotary evaporator2 £&E T}
2, freeze dryerZ 2 AXSN BT 148 g(£5&: U5 %)S
Hol(o1l SJIGQTEH &), SESUEAloE WElAl@ S, Hzuet
Solle @ PBSoll &dlA1A AIEIIATE HEREE 1859 A
YTHUES oS Zl.

Table 1. Contents of Sojagangqi-tang

BEY s ®E ER(Q)
E-35 58 Perillae Fructus 9
ES ] Pinelliae Rhizoma 9
RTdA Peucedani Radix g
E A Magnoliae Cortex 6
3L Cinnamomi Cortex 2
R Angelicae Gigantis Radix )
HE Glycyrrhizae Radix 4
BE Citri Pericarpium 6
% B 51

4. ")Z W BHAEY YEE FF(in vitro)

WHE HF @A A 2 4 488t ths, 24 A
HQe RASGKY 1x10°%ells/wello] BT E MESHE £H5)
I HZAE BRHNE LPSG pe/nl), SHHNE BIHo=
Con A(0.5 pg/mt)E H7¥5k o 7loll SJGQT(1, 10, 100 ug/me)E
7¥ekod 48417 B9 37T Q) COBNE7)(5%-CO,, 95%-air) LHOIAL
BBt Bl £8 4417 Aol 5 mg/mlis T & DPBS-A(pH
74)0l B|AE MTTEY 20 wtE 2} wellol] F7}3}1L, 0.1 N HCl
ol =21 10% SDS 100 i Z &3A1A 18417t ¢t 2UAZE HEe
Zctslct whalE 2 wello] BT E ELISA readerE 0|83
Ay 570 mollA] EH3EIL EFS S3TS vlaskd MEAE

22 WEET IBIGT”.

2 H1& ¥ SHEZT oRet 8 (in vivo)

AW =oll SJGQT(250, 500 mg/kg body weight)& 7¢ 0t 4
T Fo(po)st & YFE FF e AIA HF R FHE HET
THS, 2t AE BRUS BAEI] 1x10%ells/welloll PE/FITC
conjugated-anti B220 %! Thyl monoclonal antibody$} PE-anti
CD4/FITC-anti CD8 monoclonal antibody(1:20 dilution)£ 0|&
QG 4TCollA] 3087 ¥E2A]713L laser flow cytometer
(excitation: 488 nm. emission: 525 nm-FITC, 575 nm-PE)& 018
Bl Ztz}o] ME Z9) lymphocyte®) ORITtS SABIFTHY.
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3. &3 cytokine{IFN- 7 &} IL-4)¢} & (in vivo)

Aol SJGQT(250, 500 mg/kg body weight)E 78] &0t 3
T Fo8t &, YFHE FF €7AIA gF8e Belskirt
1) IFN-7 9] 58

IFN- 7 9] Z82 sandwich ELISA 2O & &3 W IFN-7
9 =52 ZHFYFY. 4 m/mt SEZ 01 M phosphate
buffer(pH 9.0)o]l 3]41¢} anti-mouse IFN-y antibodyE 96well
microplateol] Z} welled 100 ¥ coatingsl] 4CollA] 24 A|ZH
EOF UIZAIA FANKCE 1 & PBSTE 23 MABIL, 1 %
BSA-PBSE 7} well & 150 w4 7I51d 204 1 A7 S
blockingZ &}i PBSTE 33 MAGIC). 1% BSA-PBSE 5|436H
& A|FHy TF 8% (recombinant mouse IFN-7 )& Z+ well
B 100 ped @ol 204 1217} S¢F BI8AI] £ PBSTE 33
AFsiack. 1 2 ug/md ETF 1% BSA-PBSo| 3}4{gH
biotinylate conjugated anti-murine IFN-7 antibody& Z} well
=100 2 gol] 204 1 A7t ¢t BESAIZT. PBSTE 33]
MESH £ 2 pg/md SEE 3|4  streptavidin-alkaline
phosphataseZ 7t wellg} 100 2 7}8H1 THA] A 2014 1 A7}
E0t UI2Al#ictk. 11 & PBSTZ 53] AlX3} £ p-nitrophenyl
phosphate 8RS 7} wellgd 100 wA 71511 A2 X8l ¢
WELSE AlZAC) oF 308 F 50 1) 3N NaOHEH O i3S
HAAF)1, 302 Qo) ELISA reader® 405 nm S}&olA T
£ 53 vluskich '
2) IL49] &8

IL49] £8& IFN-r 9] E8eol Fal3rt

=3
T

4. PPN EY FARES FH(in vitro)

Jurkat M) Z(human acute T cell leukemia cell line)E 96
well micro culture plateo] 1x10°cells/wello] FIT & FI5KA
SIGQT(1, 10, 100 ug/ml)E H7ISt &, 48 A[7F &t 37CY CO,
7] ol 4] sl kst The, vl & 4 AR Holl 5 m/mts
& DPBS-A(pH 7.4)0)] 3|48 MTT 8 20 uE 2} wello] F7}
&1L, 0.1 N HCloll =9Q1 10% SDS 100 2 E8AIA 1817t &
¢t 2uXE Wg Adsigrt. dHiE 7} welld] EZTE
ELISA readerg 0l831A1 570 mollA 5835} tHEZS) EHE
o Blmsl] MEZPESS WESE TSI,

5. EAAC]

EAXCI= student’s t-testZ2 10 2M, p<0.05¢)8lE 72
Aol Y= ReE Byt
a4 3

1. "G A9 YER viXle &3

AF 0] BB Z i YHIoA] T ETQ) LPS(5 e/ me)aoll Bl
3l E35] SJGOT 1 gg/me H7iaroid] BEAZY |FA4U=
F4lo] BaERom, £ SHAZE slgACIME tiETe!
Con A(0.5 pg/meyFoll HIBIH ZE SJIGQT H7iFolA FAYLU

T BHMZ FAlo] BAFUCHFg. 1). ol SJGQT7t B
A159 HANZE YT 280l A AE Yuigit.

- B Sdenocytes
B2 Thymocytes

%

Viability(%}

&0

10 100
SSGQT Concentratioonlag/mt}

conf+) 1

Fig 1. Effect of SJIGQT on the cell viability in cultured mouse
splenocytes and thymocytes in vitro. SJGQT(1~100 we/nl) were treated to
cultured mouse splenocytes or thymoctes for 48 hours, The celis assayed by MTT
method. The OD of each well was measured at 570 nm with a microplate reader.
Each data represents the meanxS.E of 3 experiments. * Significantly different from
control group(p<0.05).

2. 5 Y BHEEFO ol njRle &xt

SJGQTE 250, 500 mg/kgd SEZE LFeo] 7 UH B+ &
gt AF Q) vl W BHYEZTY o HSE AuE FH,
HIZHZ & BMEE thiEol4] 33.311.6%9] 5HH 250, 500
mg/kg FOTolAlE ZzZb 349+22% W 215+14%F 500
mg/kg FoTolA FAHUA ZAEIHCE TAZE tHEFolA
245+3.4%Q] HHY SJGQT 250 mg/kg FoiTolAlE= 33.4+1.2%
2 SONUYA S71EQ 1L, 500 mg/kg FolTolAlE 185+0.6%
2 #XaIA 245Nk vlZhy THE oIt & THHZE
ZFOIA 163+1.9%0] ¥HH 250 mg/kg FoiTolxs 22+
03%E FAHUA E7IEHUL, 500 mg/kg Tl 7.1+
1.0%5 SRS 2459t TR ZE hRFoNA] 9.6+1.5%9]
iy &e)dolAls 23z 125+1.2% @ 52+09%8 E3] 500
mg/kg Tl FOAHJA 2GR Egt BUYZTE
THHIZE thEToIA 9.7+1.2%Q) §FH Foj FollAlE 232} 10.6
107% 2 103+4.0%F I, TeHIZEE thEFO] 25205%Q1u) )
5l BEoFollAle z1Z} 27+1.3% X 05+04%F 500 mg/kg
TEojTola ARSI ZAsHATE (Table 2).

Table 2. Effect of SUIGQT on the lymphocyte subpopulation change
in mouse splenocytes and thymocytes.

Cells Splenocytes(%) Thymocytes(%)
Treatme T cell
(re/kQ) B cel i s ™ TC
CONTROL  333x16 245:34 37+12 25%05
T 163+19 96=+15 B DA
B4+
250 349+22 29405 125412 10607 27+13
A 18506 -
500 21514 T1510° 52400 103+£40 05+04

SJGQT (250, 500 mg/kg body weight) was administered p.o. once a day for 7 days,
thereafter each cells were collecled and the subpopulation was measured by a laser
flow cytometer stainng with PE or FITC conjugated ant-B220/Thy!t or CD4/CD8
monoclonal antibody. Each data represents the mean+SE of 5 mice. * Significantly
different from control group(p<0.05).
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Brasnd dyzdan

7171 TAIZ ORIt B THHIZE FAYEUA 7111 8kd
AsTolAe H1g W BMIESE TH Y ollet BFE {94
QXA ZaAZ{ WekA SJGQTE o] HF =7t 250 mg/kg
oF AlEHEA Askod HAMZY gde AAAlTIe g
82 7RI A FEETh

o] Z3k= SJCQTVt Askoli= b)g WY TH=ZFE &
=]
A

3. @& cytokine(IFN- y &} IL4)A 0 w|X)E= 1)

SJIGQTY] & IFN-7 & IL49] Yol WXl Fate Bt
3l A3} IFN- 7 & tREFoIA] 50.1+4.3 pg/mloIR OH, 250 mg
/kg T 500 ng/kg S0l 2k} 600.7+3.2 pg/mh, 71.5%12.1
pg/mt 2 250 mg/kg FoATOIN BXT 5718 B 4=
Aol A] 30.2£2.1 pg/miQ] BV 250 mg/kg I} 500 mg/kg &
ool 242t 1355209 pg/ml, 45.116.7 pg/ubE HA] 250 mg
/kg BEaiFolA thETol Bl |AMUAE E7HE BRIt
(Table 3). 0= SJGQTO| THE =& S43M|A &43519 TH
2T 204l MAEE IFN-7 T [L-49) B2H|E X861 ok
Ag Yu|sle Aotk

Table 3. Cytokine production in SIGQT-administered mice serum

lokine(pg/ ml )
SJGQT (me /kQ) PN L4
Control 50.1+43 30221
250 600.7£32" 1355+£09"
500 715+121 451+67

SJGQT250, 500 mg/kg body weight) was adminstered p.o. once a day for 7 days,
and the collected serum was assayed lymphokine with ELISA kit. The data represents
the mean+SE of 5 mice. * Significantly different from control group(™p<001)

4. WEHN 2] Flol| vl EH

AtHEReFS} Jurkatdl o)l 1, 10, 100 g/t SES) SJGQTE
48 AJ7F B ATISl, MTT assayE &l M 2FZNNEE 55
o A, ATZZ 100% 2 I3RS ™, 1, 10 2 100 pg/m SE2
SJIGQTAz) oA Z}2F 107.0+1.8%, 101.8+2.8% % 85.0+1.0%
Z SJGQT 100 pe/mt H7krolA FAEUE Jurkatd] 9] H&E
0] QA Ak Table 4). 0] Zik= SJIGQT7 WEEHA 2] 4
EEE JAHAIA SUEHE HROHL AZS Anicict

Table 4. Effect of SIGQT on the proliferation of cultured Jurkat
leukemia celis

Cell Type
Jurkat cell viability(%)
SJGQT(ug/ nl)
CONTROL(-) 1000+15
1 1070+18
10 1018428
100 850+ 10"

SJGQT(1-100 we/m) was treated with cullured Jurkat leukemia cells, and incubated  for
48 hours, and the cells assayed by MTT method. The OD of each well was measured
at 570 nm wih a mcroplale reader. The data represents the mean+SE of 3
experments. * Significantly different from controt group(p<0.05).
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HR An, THEE T Agol7| 58 £8%ct TH
AT BAEZY HA7 &g 2ol 2Es=H Boish, ®
THE THHIZE AlMZS B8 Sl AMEZ sloia P
£ shsled 528 ok TCHEZE vl Aol 2EE AZ
£ Bl SARITE. By FE 7152&2E Yol
SHRIE |A7IE, ZE7IE Bol A A, Yoi7)s2 9B
ZHEY WA thEl 1SS LERRE 71528, n]4gY
A}=oll th wolzlsol BIgAE O E HEsA UeLFE o
27] 822 20|, BRAZ HIEAECZ A UEhhs 320l
= AZQolAE AE BA7F HA g nj8Eo] ML 7
AR 49 71E7E S YoIIA Fotk X, FUY /A7)
52 YA WRSHS T4 BENUNE FAAFE 7152
2, oj®l WAR=ol 9al 0] 7150] AUXIA AXA =HH HY
A 1RO 7159 “Al7](self)” 9} “HIX}7 ] (nonself)” & THEE &
HS YA Hol 49 “APIHARE S YoIAH ot AM, Z
E7)50l HAXIS0) g 7150] ASHEIOEH HWolg Yo
7 MEE NASIEE 1= 715084, ZE7)50] AE HX)
238 A0l BolH MZE HAGIA Eol= ATE Zeisle
OMNEQFS o7 4 UriP

HA7ES EZATIE WHOR slolslolAl= “HkIE' 1" T
“BERREEO] QO FE “HKIER'S YFE ARSI F86)
T UT REHES O] BRE BIE BEs BRKoE A
2a) Q' #ol ok} £ HEGHA NEteix X1 Zshe Bk
RMEH Yo] Qo] WFHES 25 1 Sol HE g8 sl 1
TZ QI8 ERO #BES BaF, gEdos HTES 87
3l MEIH 261H Lo NE RS g 9 siA dith

TEBES Q8] LRTAEEE SIX 2ol Wi Hikol
A8islol fiol Sl MRRAT MRERES wlA70,
oluholl EWHRENAIT)E HFRRBES AIRIICIL e b
2 WHAHA wdolaldl AlIECh

HTREES ALHEHEMEEH, o 38 AweE g
ol Luslel £} FRSHA 2k kol #kol 3G
AR, i, BRI, RESK EXHB KBEAS tx
Ty slo] EETHE MES AFskst] Fas Yrolth
2 ute] TR0 the QTR UE ASEH, £HTE A0
7V FESIL (RS, FRSEESHDY, 71BN BB Zad
711, 718X 2¥S AL BLERY. £EE Ho)7}
SEEBII RBICK, B¥ILIE, WasEEsH ™, vivo A8 fE
8 HCA, 51801} vitro A& ollA] Hela A Zo) tha] 8438 A
rgo) Yol BuHRTP? £golx 2Re)st 2EHS WA
AES g4 ATty BILEHACK. gigs Hovt B,
WEEel BERE, SHASGIY, EAS du)7t HxEsin
TREE TRRR TR BEERSINY, 957 2ages
e AMskl, £AY MY £k AOE BURAUCH.
EEE A7} FHHGIT BHFIK SEER LS BRKmsH
o, ¢l 7ol WA $X8 S7KIIE SR HuHA
TP, gie M7t S3E6kn [, 1S, FEse™, NK
MZEo 843} IFNY 448 Fx] ET47]E RO HiE)

FF. HEE 407} BRI MERR, B, S 1Es)
1%, compound 48/800 & QT E HITHIZY] BHYEI2E o
HAACZH ANRSE ARATIE 7180] US0) BLHRL
M B8R 8 35T K| Xl 2aksol SE8 HOF
BIEACK. BigrE Hol7t $EESL BRETS RRLESH
of®, TR =79 Ig EZRY HHS 4RI 280 Y= A
°F BUHUCH.

ol9} Zo] R 1k T ZH8ol UYCHA Hayg
AE BT THE BFRARS /L HAREENE
HEIA HIE Y BHMEY YEE, Y=T okl nxlE
&3 X EF cytokine®] HHo) n|xE I L Wy EO)
B0l D)z g3 52 BRBIACE

FFREB uld U SHMEIY YZ80 njx)Ee g
HIZM ZolAE 1 gg/me H7EZoNA, BHMZOME A 55
HEZold B1& 2 EHALE ZSARTIE BESZEUI} 2
HER o, E35H1g W BH- T okt sl vigh @t
2 ETHE Ao|E BHE, AETois HiaiE 5 Te=

£ Z7NE I TR ZT ot & THHZE S94UA &7}
AoV AsTolie dla9 BAZE, THE U THE &9 ¢
E oldg s on, BUME 5 THEE AT
olE BFTFRFREC) AsTolAEs HANEY 848 X7}
LEToXE AZEHEIN7 Aol HAMEY F4S Axlsk=
biphasicst AN} YE Ao FHECL THAEE 4F)
Wel ey Hdol Aol 7HE 5FF dEe Yyshe MEE,
BMZEO &4 A9 Wit W M EY] BHE ToET)
IEN-7 & 84318 THIZZFolx] HAEE cytokineQ 2 thAl
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