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The Korean formula medicine, Gami-Yukmi-Jihwang-Tang (GYJT) has been used for growing slowly, short of
stature, incomplete development, fatigue, weak child, growing pain of child. However, it is still unclear how GYJT has
an effect on experimental models. In the present study, the author investigated the immune-enhancing effect of GYJT.
Forced swimming test (FST) was performed as a model of activity test in mice and measured blood urea nitrogen
(BUN), aspartate aminotransferase (AST), alanine aminotransferase (ALT), lactic dehydrogenase (LDH), glucose (Glc)
and total protein (TP) in the serum. GYJT (1, 0.1 and 0.01 g/kg) were orally administered to mice, once per day for
7 days using a feeding atraumatic needle. After 3 days, on FST, the immobility time was significantly decreased in
the GYJT (0.01g/kg/day)-fed group (120.75+5.71s) in comparison with the saline-fed group (153.80+10.74s). After 7
days, the immobility time was significantly decreased in the GYJT (0.1 and 0.01g/kg/day)-fed group (125.67+5.36s and
107.67+3.71s) in comparison with the saline-fed group (167.67+12.99s). In addition, the contents of BUN and Glc in
the blood serum were significantly decreased and the contents of AST, ALT and LDH were also decreased in the
GYJT (1g/kg/day)-fed group. However, the content of TP was not changed. The present results suggest that GYJT
may be useful for the anti-fatigue and immune-enhancing agent. Also, the author investigated the effect of GYJT on
the production of cytokines in human T-cell line, MOLT-4 cells. However, GYJT has not affected the production of IFN-
v, IL-2, IL-4. These results suggest that GYJT has immune-enhancing effect but does not affect T cell-mediated
production of cytokines in the immune function improvement.
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of 8% & Y= BZ S blood urea nitrogen (BUN), aspartate

aminotransferase (AST), alanine aminotransferase (ALT), lactic
dehydrogenase (LDH), glucose (Glc), total protein (TP) 50| 1
P9, MEEHEZL (cytokine)2 IL-2, IFN-y E& BH|5H= Thl
s 114, IL-5 2 26k Th28 o2 Vg £ 3lom, 0|8
2 gA WY 8r2e £EsHE £33 biomarkero]td).

AR B thet AEA dF2E vt 592 AWMERM
B77-1, 27F Sks3} 7195l nixls g8kl et AUETE,
7 872 ARHE B0l B 7195 ERAEA %
AL wglol njRE G, A 52 AkEE ko) 3
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1. Alek & 717)

Avidin-peroxidase, Thioglycolate, 2-AZINO-bis (3-ethylbenzi-
thiazoline-6-sulfonic acid) substrater= Sigma (St. Louis, MO,
USA)ollA TI819Tt RPMI 1640, ampicillin, streptomycinZt
fetal bovine serum (FBS)2 Gibco BRL (Grand Island, NY,
USA)ollA]  FI5l9dch  Anti-human  IFN-y, IL-2, 114,
biotinylated anti-human IFN-y, IL-2, IL-49} recombinant (r)
human IFN-y, IL-2, IL-4= R&D Systems (Minneapolis, MN,
USA)ollAl  FU5IEEL 7]712%  VERSAmax™
Microplate Reader (Sunnyvale, California)E AFS3}33C
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ol :11 < g5o] At 2RE HEs TS
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Table 1. Amount and Component Ratio of °GYJT (Pack
Ingredients)*.
Korean Chinese
Name  Name
=g #HipE

Amount  Component
(g) Ratio (%)

469

Pharmaceutical Name

(s3]

Rehmanniae, Rhizoma

MR UEE Corni, Fructus 4 313
Mok B Dioscoreae, Rhizoma 6 469
SR [%RE Poria 4 313
EEAL EB Alismatis, Rhizoma 3 2.34
S K Moutan Radicis, Cortex 3 2.34
27| BE Codonopsitis, Radix 8 8.25
2 @i Afractylodis Macrocephalae, Rhizoma 6 469
a2 BR Spirodelae, Herba 4 313
d4x  HE Glyeyrrhizae, Radix 4 313
IME B Davalliae, Rhizoma 4 313
TR e+ Lycil, Fructus 4 313
-8 BE Cibotil, Rhizoma 4 313
28 #F Magnoliae, Cortex 4 313
=2 EA Cervi, Cornu 4 313
27 BB Angelicae Gigantis, Radix 4 313
20 AR Chagnomelis, Fructus 4 313
25T AEE Myristicae, Semen 4 313
BHANOE Az Paeoniae Lactiflorae, Radix 4 313
AL BT Amomi, Fructus 4 313
SAEWLE Crataegi, Fructus 4 313
QO0IR AT Schizandrae, Fructus 4 313
FE  FRB Sappan, Lignum 4 313
Notg AR Trichosanthis 4 313
POSEONI ey 3 Psoraleae, Semen 4 313
EE I - Saussurea, Radix 3 2.34
g RE immaturus Ponciri, Fructus 3 2.34
M= iz Cnidii, Rhizoma 3 234
g9t i Carthami, Flos 3 234
LE BRE Ledsbouriellae, Radix 2 156
QA B8 Mume, Fructus 2 156
oIy AE Ginseng, Radix 2 156
a=s  #&% Scutellatiae, Radix 2 156
Total 128 100.00
* ' Pharmaceutical terminology from Sint?. * © Gami-Yukmi-Jihwang-Tang
4, FST
TS =0] 25cm, AE 10cm, £=0] 15em, 52 23-25C
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FST7} By & nl@AE niFAIA, FAPIE 0|88l 42
oA EHE AHATH EHS 3,000rpmolA] 1027 214 2el
sl €3 & BEelrt E2igF 88 22 BUN, AST, ALT, LDH,
Gle, TPY level@ ¥z} =Z3IC}.
6. MOLT-4 Al EnlQt

Q1ZF T AMEZEQ] MOLT4 AME= 10% FBSSF 1%

penicillin/ streptomycino] &7 }1E RPMI 16400141 37C, 5% CO.
incubatorol|A] vl 3IH Y.

7. IFN-y, IL-2, 1L-49]
assay (ELISA)

IFN-y, IL-2, IL49] 8 Scuderi 5%0] 71&8} giol] &
Slod o7 HER ELISA SO 4AIGIY¥EE & anti-human
IFN-y, IL-2, IL4 capture THEE GAHE 96-well plateo] 1u
g/mLE FHFIL 4TolA 12417 YX|FIEct I & 1]Eo]
A AgEE vly| 218l 2% bovine serum albumin (BSA)S

Z7X3} enzyme-linked immunosorbent

836+ phosphate-buffered saline (PBS)SE 4% blocking
bufferZ H7151 37°CollA] 2417 S¢F 2R8I C). T 0.05%
tween 202 ¢hE-8 PBSE 43 AMIA % recombinant (r) human
IFN-y, IL-2, IL4 EEH 72+ A9 i 88 e 2 well of
100uL E7lsld 37ToA] 24]17F 0t BIXISI¥Tt tiA] 0.05%
tween 20€ 3} PBSE 43 AIH &

IFN-y, IL-2, IL4%= 1% BSAE €3¢l PBSE o|£351] 0.051
g/mL ST F 84St & wellol] REIGl 37°CollA] 2417 SOt &
X|G1ACE TR washing buffer2 73] A& &=
conjugated enzymeg 25ug/mL SEE Z wello] 28t tla
37°CollA] 302 BAISE & 78] MIESIHTE ABTS 7|&lds
off 100uLA 7}5kd 10837 2RSS ST 3 thS ELISA readerZ
o3I 405mm THOIA] IFN-y, IL-2, 1L-49] kS EFSICE

biotinylated anti-human

avidin-

ZF well

8. A &4

DE A2E meantSEM.CE VBRI, EAEMES SPSS
1002 ABMOM, B B2 student's  ttest,
Mann-Whitney U, ANOVA, Kruskal-Wallis H test £& &3l P
< 00591 RAg w5t LT

a2

1. FSTo)A19] 7|8 A189 1}

BAHCE 2Tl Hloh mkARERS sE7t desr

BEAIRlo] Z4ske S BRot mEAEEERES £
A} 3U% AEollA 001g/kgE TG F (120.75£5.71s)0 A1
Zaol vl /AT FBAIL A7t ARTE IHSERE S
203 & 74E 4ol 017 0.01g/kgS TS T
(125.67+5361} 107.673.71s)0l| A1 thE 2ol HIE] 98t HEA]
HAFYTH (Fig. 1, Table 2).
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mice. The day after the first measurement
of tmmobility, the administration of GYJT (1, 0.1 and 001g/kg/day, p.o) was
started: it was totally cortinued for 7 days. 3 days after the first administration(the
4th day), the second measurement of immobility was made. The day after the last
administration (the 8th day), the third measurement of immobility was made, Values
are the mean+SEM. ~: P ( 005 ® : Gami-Yukmi-Jihwang-Tang

! ‘GYJT
Fig. 1. Effect of GYJT on FST in

Table 2. Effect of *GYJT on FST in Mice.

Control group GYJT group (g/kg)
Saline 1 01 00
3 days after (s) 153801074 160001244 13420+16.13 120.75%5.71
7 days after (s) 16767£1299  15333+441 12567£536* 10767371

Values are expressed as meantSEM. " P < 005 ° : Gami-Yukmi-dtwang-Tang

5 4gf
BUN %]
BOITh AST 451 1g/kg FolTolM thETol) Hlal 2
Zek2 9o, 013 0.01g/kg FATNA E715H= 3
HYOLL S942 ¢t ALT $x1&= 1g/kg T FojA]
tHEZ ol Hisl Zadhs de BA2m, 013} 0.01g/kg £
FolA Brl5He ABS BACL SIHS ATt LDH 43
= 13} 01g/kg BT tiETol Hls) Zasls 488 B
om, 001g/kg BTN Brkoks A4S BAoL FAY
Ik Gle 513 13} 0.1g/kg FZolA thEZol 1l
AaE Bk TP Al EFolAl g vlal 79
k= ATt (Table 3).
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Table 3. Effect of *GYJT on Blood Biochemical Parameters in Mice.

Control group GYJT group (g/kg)
Saline 1 0.1 001

BUN(mg/dL) 215202 242£01°  251+19 250%42
AST(IU/L) 1033£199  965+120  1035¢219 199.0+1259
ALTIU/L) 28326 2450x21  300+#28  480%141
LDH(U/L) 138126281 993.3+1653 831.7¢216.1 1731.3%6105
Gle(mg/dL) 2140414 1890+7.1% 1786+118° 1945+177
TP(g/dL) 4903 44+00 46007 46+0.1

Saline and GYJT (1, 0.1 and 00tg/kg/day, po. for 7 days) was administered to mice.
The analyzer defermined each level. Values are expressed as mean+SEM. P«
005 versus saline-fed group. * : Gami-Yukmi-Jihwang-Tang

3. MEZEHEZ Y the 7in|sn| g
1) IFN-y gl tigt 7SR a8yl an

MOLT4 HlzZolA thiEA] HASZE IR Leiz] IFN-v9] 4
4 HglE Hin 246l A muosEER 0001, 001, 0.1,
Img/mLoflA] Z}Z} 0.44+0.012, 0.50+0.014, 042+ 0.016, 052+
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0.013ng/mLE L}eh} S:913 2015 Baat 4= QUUT} (Fig. 2).

0.6+

IFN-r Production (ng/ml)

1 2 3 4

*GYJT (mg/ml)
Fig. 2. Effect of GYJT on IFN-y production in the MOLT-4 cells.
Culture supernatant was coliected from none or GYJT treated MOLT-4 cells, which
were cuitured for 24h. Cytokines fevels in culture supernatant was measured using
ELISA. Values are the meantSEM 1 : 0001 mg/mL, 2 - 00t mg/mL, 3 : 01
ma/mL, 4 . 1 mg/mL . Gami-Yukmi-dihwang-Tang

2) IL-2 Yol ot 7IseIA8-9 a1t

MOLT-4 AloilA] B it Q3 WY &4 izl 1L-2
9] W¥ol njAls NS BAMSP| 8 Mkt E 0.001,
001, 0.1, Img/mLE AzIeh At 242t 03040015, 0.28+0.014,
0.3210.016, 0.20:0.0Ing/mLE LIER} QI8 Rlo]& BaE 4=
AT (Fig. 3).
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1 2 3 4

*GYJT (mg/ml)
Fig. 3. Effect of GYJT on IL-2 production in the MOLT-4 cells. Culture

supernatant was collected from nore or GYJT treated MOLT-4 cells, which were
cuitured for 24h Cytokines levels 1n culture supernatant was measured using
ELISA. Va'ues are the meantSEM 1 : 0001 mg/mL, 2 ; 001 mg/mL, 3 ; 01
mg/mL, 4 1 mg/ml . Gami-Yukmi-dihwang-Tang

3) IL-4 Aol thah JeRBkEHERS g

DRSO T MOLT4 AlZolA thEH Thod MZEHEZR
Q1 IL-49] Aol 7Ae BEE Lot 7] ol MRS
0.001, 0.01, 01, Img/mLiZT A&$r @ 22 0.30:0.014,
0.28+0.0125, 0.32+0.013, 0.20£0.014ng/mLE UER} HA] K2}
AolE golgh & gidrt (Fig. 4).
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Fig. 4. Effect of GYJT on IL-4 production in the MOLT-4 cells. Culture
supernatant was collected from none or GYJT treated MOLT-4 cells, which were
cultured for 24h. Cytokines levels in culture supernatant was measured using
ELISA. Values are the meanxSEM. 1 : 0001 mg/mL, 2 001 mg/mL, 3 : 01
mg/mL, 4 : 1 mg/mL. * : Gami-Yukmi-Jihwang-Tang
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