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( Abstract )

The Effect of Ikhwang-San on Immune Suppression Induced by
Methotrexate in SD Rats

Park Yu Boo, Yun Hye Jin, Baek Jung Han
Department of Pediatrics, College of Oriental Medicine, Daegu Haany University

Objectives
This study is to investigate how dose Ikbwang-San can be effective on SD rats which deteriorated immunity
caused by methotrexate.

Methods

The test sample were dosed once a day for 14 days by gastric gavage at the beginning of dosage 1000, 500 and
250mg/kg/10ml from 2 days after last MTX-dosing, and the changes of the body and spleen weight, total
number of blood leukocytes , total number of lymphocytes, the percentage of B-cell, T-cell, CD3+CD4+ T-cell,
CD3+CD8+ T-cell and CD4+/CD8+ T-cell ratios in the blood and spleen were observed.

Results

The changes of the body and spleen weight, the total number of blood leukocytes, the total number of
lymphocyte in the blood and spleen were significantly increased in IHS Extracts groups comparing with the control
group. The percentage of B-cell, T-cell, CD3+CD4 + T-cell in the blood and spleen were significantly increase in
THS groups and comparing with the control group. The ratio of CD4+/CD8+ T-cell in blood and spleen was
significantly increased in IHS Extracts groups comparing with the control group.

Conclusions
According to those results, Ikhwang-San has good immunostimulating effect on SD rats which had deteriorated
immunity caused by methotrexate.

Key words : Ikhwang-San (IHS), methotrexate, CD3+CD4+ T-cell, CD3+CD8+ T-cell, CD4+/CD8+ T-cell
ratios
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Table 1. Composition of “/khwang—San™ Used in this Study

Oriental Crude Drug Pharmacological Name Dose (g)
WG Astragali Radix 150.0
¢ 3 Ginseng Radix 75.0
5457 Citri Pericarpium 75.0
=T Paconiae Radix Alba 52.5
JEl‘+ Glycyrrhizae Radix 37.5
B Poria 30.0
HOH Coptidis Rhizoma 15.0
Total 7 types 435.0

Table 2. Experimental Designs Used in this Study

Group ID Treatment Dosage MTX-induced immunosuppression
Sham D.W.”
Control D.W. . 2mg/kg, 4 times
T1 IHS Extract” 1,000mg/ kg 2mg/kg, 4 times
T2 IHS Extract 500mg/ke 2mg/kg, 4 times
T3 IHS Extract 250mg/ke 2mg/kg, 4 times

IHS Extract: Ikhwang-San Extract; D.W.: Distilled Water; IHS Extracts were dissolved in D.W. and dosed by gastric
gavage at 10ml/kg levels and MTX (methotrexate) was dosed by gastric gavage at Sml/kg levels using saline as vehicle.
IHS and vehicle were dosed for 14 days from 2 days after last dosing of MIX. MTX was dosed once a day for 4 days

(Total 4 times).
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Day 14)
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initial dosing

Body weight gains during induction periods
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= Body weight at 5 days after MTX dosing
—Body weight at MTX dosing
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{(Absolute spleen weight / Body weight at
sacrifice) X 100}
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(Hanks Balanced Salt Solution, Gibco BRL,
USAHE 23] AHstt. o & dod F7F
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Limphoprep(1.077£0.0001g/ml, Nycomed Pharma
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EDTA cubeo] 921 1} MG 5
AE 12x75 A@H 2700 1ooud B, Z
Z+o] A& o] FITC Anti-Rat CD3 Monoclonal
Antibody(DiaSorin, MN, USA) 0.1pul9 PE
Anti-Rat  CD45R/B220  Monoclonal  Antibody
(Sigma, USA) 0.5pg< 9] Vortex mixerZ 2t
A3 15RO 3087 BX)3 & Lysing solution
(FASS Lysing solution, Becton Dickinson, USA)
g 7hstar, & Aol oAl 1581 i
A S H T Lysiss gHlsta A4l Ee] 7]l A
1,000rpm o2 5&3 AR H FSdE
B 2] 2ml & washing solution(PBS)S 7}3F %
Al 1,0000pm o2 SEIF A BT
SHE WP 500u 9 PBSE 7}Fsto] Vortex
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Dickinson, USA)E £413}% ).
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=2
3087 WHA)S & Lysing solution(FACS Lysing
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1,000rpm .2 SEF AA BT 4
S WEa soop e PBSE 7}EtA] Vortex
mixer® Z & X Flow cytometet(Becton
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EDTA cubeo] B30 1 MG 5
A2 1275 A 2709 1004 FA 7
Z+e] Ald 3o FITC Anti-Rat CD3 Monoclonal
Antibody(DiaSorin, MN, USA) 0.1ul 9} PE Anti-
Rat CD8 Monoclonal Antibody(Sigma, USA)&
0.5ugS 713t Vortex mixer® 2+ 43 K51
of 3087t WA $ & Lysing solution(FACS
Lysing solution, Becton Dickinson, USA) 2ml &
Zbetar & Aol oAl 1523 Wifrel WA st
Aok Lysiss st AR 7oA 1,000
rpmO 2 SEF AAZYT FH 45ge WY
I 2ml 9] washing solution(PBS)E 7}3F 3 T}HA|
1,000rpmO. 2 SEF AA EEsAT. 4T
S Welx 500u8 PBSE 7}t Vortex mixer
2 Z 42 % Flow cytometer(Becton Dickinson,
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CD4+/CD8+ T lymphocytes(Ratio)
= (CD3+CD4+ T lymphocytes /
CD3+CD8+ T lymphocytes)

3. METAHT

B E X+ Sham @ Control® Z}7 vl W
3l Mann-Whitney, Wilcoxon's Rank Sum test
Z o4 Asedlen, e SAAYE
SPSS for Windows(Release 10.1.2, SPSS Inc.,
USHE  o8sET. =@ RE  Ass
Control®] 7%~ Sham3¥} H|W 3t % changesS
e FHoE MEHYOM, T, T2 2
T3 A+ Control} B WGt % changesE o}
o) F4 ol B3 AU

% Changes vs Sham
=—[(Data of Sham—Data of Control)/Data
of Shamx100}
% Changes vs Control
=[(Data of tested group—Data of Control)/
Data of Control}x100}
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1) §gEe] W3}

MTX %4 A 19, MIX $4Y, MIX %
o] 59 &, IHS Extract F¢Y, IHS Extract &
o 31,7, 14¢ ¥ 2 HF ALY HIE]
Sham®] 7%, 7272 185.68+7.60, 189.75+ 6.08,
246.42+19.84,  228.82423.71, 2483342151,
275.25+25.63, 288.37+24.22 X 262.42+21.85
gheadZ FZEF AT}

SHH Controldl| A= 742t 185.87+7.76, 189.88
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+5.91, 168.52+6.46, 148.17+8.10, 146.52+10.28,
146.07+11.55, 147.45+15.40 2 130.72+14.98
ghead2 #HZH0], Shamol Hl&] FoA @<
0.01) A& HEHY] 47l MTX Fof 59 %
HH Ag A 7133 24 #EHIAT
1,000mg/kg @] IHS Extract $rHlffolA= 2t
7} 185.92+7.12, 190.17+6.01, 168.77+7.27, 149.13
+9.42, 147.58+11.52, 165.15£21.01, 168.27+21.53
2 155.27420.52 g/headE FZE 0] Shamo]
HIS] 28 <0.01) & #5HS Zart MTX
Fo 59 $RH A% A 7|zt A4 #F
Hom, Controlol] B3| HF 3L
Bp<0.05) A+ #BE F7HE YERAIT
500mg/kg &) IHS Extract PBilfifo] A= z+zt
184.73+7.81, 188.87+7.23, 168.336.58, 147.03+
9.03, 148.83+10.93, 155.12+16.92, 161.17£16.69

FE 129

rir

2 149.17£15.61 g/headZ FZF 0] Sham9|
Hlg o dp<o.0n e #edie] Zart MIX
Fof 59 FHE A9 A 7|l 2A #F
F%loH, Controlo] H]& IHS Extract ¢ 7
Y FRE B 27bE S deigen,
Fel4e A4HA garh

250mg/kg 9] IHS Extract fHiLffol A= 2h2b
185.48+6.59, 189.22+7.16, 170.37+£8.29, 148.07
19.11, 149.33+8.94, 151.58+15.22, 155.87%15.67
2 142.22+15.15 g/headZ FZF 0] Sham9|
H3 SoAp<0.0l) YE HuEo ZHav}
MTX Fof 59 HE A9 A 73] 2 A
T2E o, Controlo] B3] IHS Extract &
of 79 FHH o4 F7HE #BES YE A
o, oS A HA &3kth(Table 3).

Table 3. Body Weight Changes in MTX-induced Immunosuppressed Female SD Rats after

“lkhwang—San” Extracts—dosing.

Group ID" Sham Control Tl T2 T3
Dt 185.68 185.87 185.92 184.73 185.48
4 +7.60 +7.76 +7.12 +7.81 +6.59
" 189.75 189.88 190.17 188.87 189.22
MIX +6.08 +591 +6.01 +7.23 17.16
5 246,42 168.52 168.77 168.33 170.37
MIX +19.84 +6.46%% £7.27%% £6.58%% +8 20
D 027 22882 148.17 149.13 147.03 148.07
¥ s +23.71 +8 10%% +9 4% +9 03 +9 11#%
D 1 24833 146.52 147.58 148.83 149.33
¥ 121,51 £10.28%* £11.52%% +10.93%* +8.94%%
Do 7 275.25 146.07 165.15 155.12 151.58
y +25.63 £11.55%% +21.01%+ £16.92%% £15.22%%
Dy 13 288.37 147.45 168.27 161.17 155.87
¥ +2422 +15.40%% £21.53%% +16.69%% £15.67%
e 262.42 130.72 155.27 149.17 142.22
v 42185 +14.98%* +20.52"% +15.61%% +15.15%*

Mean*S.D. (n=6), g;
1) Group ID was listed in Table 2;

2) Overnight fasted; a) At initial MTX dosing; b) At initial Ikhwang-San extract dosing; c) At sacrifice; ** p<0.01
compared to that of Sham (MW test); # p<0.05 compared to that of Control (MW test).
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2) EEEES] W

Sham, Control, 1,000, 500 & 250mg/kg2] THS
Extract #ZHUFAAMTX £ 7|7F 59Ho]
o 747} 56.67+13.89, -21.37+2.71, -21.40+
2.74, -20.53+1.58 9 -18.85+1.26 g/head®
ZEo], BE MTX fELfo| A= Shamol| H
3 Fode<o.0n Ae MRS FAF
AEAJY. A Control> MTX FH7|7F &
OF Shamoll W3] -137.71%9] HEiLi: W3S
e e, 1,000, 500 Z 250mg/kg®] IHS
B A= Controlel]  ®l3l]  Zhz}
-0.14, 3.93 9 11.79%9] i WstE Ue
WA

Sham, Control, 1,000, 500 B 250mg/kg 2
IHS Extract $ZHilfifoll A of= Fo7|3F &<
of IS 27 33.60+6.03, -17.45+7.45,
6.13£11.50, 2.13+7.15 & -5.85£6.90 g/head E
FEFo, BE MTX HLfAE Shamo
Hls) FoAp<0.01) Sl HEGEY ATt
1= om™, 1,000, 500 2 250mg/kg ] IHS
Extract $ZHLEFO A= Controld] HI3| +2]4
(<0.05) & WG] F7HE e
SHH Controle FE Fo]7|7F F9 Shamdl
H3) -151.93%9] HifEi WstE YRSl L

Extract

Table 4, Body Weight Gains in MTX-induced

“lkhwang—San” Extracts—dosing.

U, 1,000, 500 ¥ 250mg/kg®] IHS Extract ¢
Bifffoll =  Controlel]l W& Z+Z}  135.13,
11221 9 66.48%°] H#5 WstE UYERAS
CH(Table 4).

2. g 282 Hsal

Sham, Control, 1,000, 500 @ 250mg/kg %]
IHS Extract $ZBLAFOlA Ml #a¥d Fide
27y 0.743+0.060, 0.237+0.038, 0.415%0.135,
0.378+0.110 2 0.345+0.115 gheadZ HZ 5
o], BE MTX #HLff A= Shamol Hel
o Bp<0.01) A= Ml A T ZHart
QAT 1,000 F 500mg/kg ] IHS Extract $%
HiLfftoll A= Controlell B8] #24(»<0.05) 9
= M A el F7HE JERSIAL,
250mg/kg @] IHS Extract $ZELff) A= Control
of vlal tha F7hE M A RS UE
ylou, Fo9482 dAHA st A
Control-& Shamol] B3] -68.10%2] N A
Hie WskE Yghislod, 1,000, 500 3
250mg/kg &) THS Extract ¥ELFfo] A& Control
of wla) Z+z; 75.11, 59.49 E 45.57%2] Nl
et Fide] MstE Jehith

Sham, Control, 1,000, 500 % 250mg/kg 2]

Immunosuppressed Female SD Rats after

Periods of body weight gains

Group D" )
MIX 0 - 5 Changes Day 0 - 14 Changes
Sham 56.67£13.89 33.60£6.03
Control -21.3742.71%* -137.71% -17.45+7.45%* -151.93%
Tl -21.40+2.74%* -0.14% 6.13x11.50%%# 135.13%
T2 -20.53+1.58%%* 3.93% 2.1347.15%% # 112.21%
T3 -18.85+1.26%* 11.79% -5.85£6.90%% # 66.48%

MeantS.D. (n=06), g;

1) Group ID was listed in Table 2;

2) Changes vs Sham or Control; ** p<0.01 compared to that of Sham (MW test); # p<0.05 compared to that of
Control (MW test).



BEBO0| methotrexateE

IHS Extract $ZBLAFolA Ml AH¥ dide
Z+Zy 0.284+0.004, 0.180+0.008, 0.262+0.055,
0.250+0.047 @ 0.238+0.054 g/headZ 2T
o], Controlo ATt Shamel H]& 24 (»<0.01)
A Ml A FEe AV A HA
1,000, 500 2 250mg/kg®] IHS Extract $ZHLIE
o) & Controlo] M3 Fo|Ap<0.05) A=
il A Tl F7HE JErllth §d
Shamol] W8] -36.62%2] [l A%
Fiipel WskE vediled, 1,000, 500 g
250mg/kg 2] IHS Extract ¥ZELRFO] A& Control
of B3] Z+7; 45.56, 38.89 X 32.22%2] [
FI% Hire] M3kE YERY UTh(Table ).

Control &

3. Kgmx & HEF o Hat

Sham, Control, 1,000, 500 2 250mg/kg 9
IHS Extract $%EHRFOlA MTX Fo 59 &9
Khge & BGF FE A 8954157,
4.58+0.59, 4.55£0.42, 4.52+0.45 % 4.53+0.47
x10°cells/mi &2 JFE o], BE MTX HHlRf

H XY £EBERETA 0lX= HE 131

m & MW 9 #M3E Jehflon,
1,000, 500 2 250mg/kg®] IHS Extract PHiLff
o] 4= Controld] w3} Z+Z -0.66, -1.31 L
-1.09%°] A & WET T WIE
UER T

Sham, Control, 1,000, 500 % 250mg/kg 2]
IHS Extract $2HilfifollA 2 AL K
MK & V5 F= 424 9.03+1.26, 3.73+
0.38, 6.65+0.78, 6.05+0.75 ‘g—l 5.52%0.73x10°
cells/mi o2 FEE o], BE MTX HBLHE] A
= Shamd] H| 3] 1T,]/H(p<001 EE p<0.05)
\= R & WdF +9 7art AA
AT 1,000, 500 F 250mg/kg ] IHS Extract
B A= Controlol] I3 f2] 4 (<0.01)
\= R & WEF +9 F7HE JE
Atk 3 Control& Shamol| H|3] -58.69%
o] Ktk & MEF o WsE e
1oy, 1,000, 500 2 250mg/kge] IHS Extract
PeEiffo A=  Controld] W3] 2}z 78.28,
62.20 ¥ 47.99%2 KMk F BT 5

9“53“13:0[‘1

5.:3:0

o A= Shamo] HlE] §2)A(p<0.01) e K
i 5 M 5o gt A=A
3 Control& Shamol] V]3] -48.83%2] Ay

35S UER 2 TH(Table 6).

Sham, Control, 1,000, 500 % 250mg/kg2] IHS
Extract $ZELffo] A IHS Extract ¢ & KfY

Table 5. Changes on the Spleen Weight in MTX—-induced Immuno—suppressed Female SD Rats

after “/khwang-San” Extracts—dosing.

Group Absolute weight (g) Relative weight (%)”

D’ Changes” Changes
Sham 0.743%0.060 0.284+0.004

Control 0.237+0.038%* -68.10% 0.180+0.008%* -36.62%
Tl 0.415+0.135%% # 75.11% 0.262+0.055 % 45.56%
T2 0.378+0.110%% # 59.49% 0.250+0.047 # 38.89%
T3 0.345+0.115%* 45.57% 0.238+0.054# 32.22%

Mean1S.D. (n=06);
1) Group ID was listed in Table 2;

2) Relative weight (%) = [(Absolute spleen weight / Body weight at sacrifice) x100};
3) Changes vs Sham or Control; ** p<0.01 compared to that of Sham (MW test); # p<0.05 compared to that of

Control (MW test).
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iMmyg & MAF ¢ watFe 247 0081040, o FlimwE F AT o WITFS Yep)
-0.85+0.29, 2.10+0.60, 1.53+0.33 Z 0.98+0.32 1o}, 1,000, 500 2 250mg/kg 2] IHS Extract
x10°cells/mi 0.2 #Z% 0}, Shamo| B3| Control LELRE A= Controlol] W& 7+ 347.06,
AXE FYH@<0.05) e #Fa7l BE 280.00 & 215.29%9] KMyfiw &= WA 5
IHS Extrace PEHiLffol M= #2/4¢<0.01 = o] Wstgs YER U THTable 7).

E <005 e F7F AdAHAD 1,000,

500 B! 250mg/kg ] THS Extract #ZHLEflA = 4, FRAgMmAKR L PRk A= £o HE|
Controlol] Hl8] f2JA(p<0.01) A= F7HF & Sham, Control, 1,000, 500 = 250mg/kg ]
=0}, 3 Control Shamol] ¥18) -1,16250%  IHS Extract fEEHLEFOIA KAy PZF &

Table 6. Changes on the Total WBC Numbers in the Peripheral Blood in MTX-induced
Immunosuppressed Female SD Rats after “/khwang—San” Extracts—dosing I: Absolute
WBC Numbers,

Group At MTX 5 (X 103cells/mrﬁ) At Sacrifice (X 103cells/mni)

m” Changes” Changes
Sham 8.95+1.57 9.03£1.26

Control 4.58+0.59%* -48.83% 3.73+0.38% -58.69%
T1 4.55+0.42%% -0.66% 6.65+0.78 * ## 78.28%
T2 4.52+0.45%* -1.31% 6.05+0.75 * ## 62.20%
T3 4.53£0.47%* -1.09% 5.52+0.73%# % # 47.99%

MeanS.D. (n=6);

1) Group ID was listed in Table 2;

2) Changes vs Sham or Control; ** p<<0.01 compared to that of Sham (MW test); * p<0.05 compared to that of
Sham (MW test); ## p<0.01 compared to that of Control (MW test).

Table 7. Changes on the Total WBC Numbers in the Peripheral Blood in MTX-induced
Immunosuppressed Female SD Rats after “/khwang-San® Extracts—dosing Il
Changes after “/khwang-San” Extracts Dosing’.

Group ID? A WBC (x 10°cells/mr)

Changes”

Sham 0.08+0.40
Control -0.85+0.29 * -1,162.50%
Tl 2.10£0.60%%,# # 347.06%
T2 1.5340.33%*,% # 280.00%
T3 0.98+0.32 *%# 215.29%

Mean+S.D. (n=6);

1) Difference of total WBC numbers during dosing periods = Numbers at 2 days after last MTX-dosing-Numbers
at sacrifice;

2) Group ID was listed in Table 2;

3) Changes vs Sham or Control; ** p<0.01 compared to that of Sham (MW test); * p<<0.05 compared to that of
Sham (MW test); ## p<0.01 compared to that of Control (MW test).
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= 47b 74.67+5.32, 43.45+4.36, 62.08+7.47,
58.28+6.83 9 51.2745.68 x10°cells/ml & *Z
Hol, BE MTX fHLffo A= Shamo] H]3]
FYIAP<0.01 EE p<0.05) Y4B  KifMmHk
T HEF Fo A7 AFHIAT 1,000,
500 2 250mg/kg @] IHS Extract $rElffo) A=
Controld]] H]3] FA(p<0.01 E= p<0.05)
Ae K 5 =T 79 F7F 93
T3t A Control& Shamol] B3| -41.81%
o] RKiji & BEF 9 ¥3E YR
Ao}, 1,000, 500 2 250mg/kg S| THS Extract
ZHLEFN A& Concroldl]  BIS| ZHZ; 59.65,
34.13 B 18.00%9] KiiMm# 5 F=ZT 9
W3S el

Sham, Control, 1,000, 500 2 250mg/kg 2]
IHS Extract #ZBLfFOA e 2= ¢+ 7
Zt 63.82%6.18, 31.59+4.84, 51.7718.05,
48.27+691 9 40.65+6.20 x10°cells/ml & #Z
o, BE MTX #HLffol| A= Shamel H]3]
£ Pp<0.01 EE p<0.05) Y= Pk D=
T &9 Zrarh JdAFHAT 1,000, 500 %
250mg/kg @] IHS Extract $¢EHAfHo| A= Control
o Hla] §9Ap<0.01 EE p<0.05) Y=

b Bz 9 F7F A=A
Control> Shamol] H|F| -50.50%2]
T 79 WsE Yoy, 1,000, 500 3
250mg/kg @] IHS Extract $¢EHAfHo| A= Control
of vl Z+Z 63.88, 52.80 & 28.68%2] il
HEF 49 WstE YER A TKTable 8).

o, ok
[[S =)

5. REMA&R X F#k& B #EfEsRC| M3t

Sham, Control, 1,000, 500 % 250mg/kg2] IHS
Extract $#ZHLffOl A RIMHKe] B AR
ZY7Z; 46.27+4.52, 38.33+2.98, 44.15+4.37, 41.47
+3.96 D 39.15+3.63%2 BEE |, 1,000 L
500mg/kg & IHS Extract FZEAfES A £)3F MTX
HLfFol A= Shamol] IS 94 (<0.05)
e KigIE F B flERe a4zt d9A
H Atk 1,000mg/kg ] IHS Extract $ZBiLfifol A
Controlol] HI8] 2] 4(<0.05 A= 71 Y
BRI, 500 Z 250mg/kg®] IHS Extract 4%
Hiff o A= Controlel] BI3] tha F7F8IH LS
W, foAde AAHA &ttt 3HH  Control
& Shamol| B3| -17.16%9] KK % B
o] Waks Yehllen, 1,000, 500
250mg/kg 2] THS Extract ¥7ELRFO] A& Control

Table 8. Changes on the Lymphocyte Numbers in the Peripheral Blood and Spleen in
MTX-induced Immunosuppressed Female SD Rats after “/khwang—San” Extracts—dosing.

Group Blood (x 10°cells/ml) Spleen (x 10°cells/ ml)
D’ Changes” Changes
Sham 74.67%5.32 63.82+6.18

Control 43.45+4 3G¥* 41.81% 31.59+4.84%* -50.50%
T1 62.08+7.47 *## 59.65% S1.7748.05 *:## 63.88%
T2 58.28+6.83 *:# 34.13% 48.27+6.91 *.# 52.80%
T3 51.27+£5.68%+%*,# 18.00% 40.6516.20%%,% 28.68%

Mean+S.D. (n=06);

1) Group ID was listed in Table 2;

2) Changes vs Sham or Control; ** p<<0.01 compared to that of Sham (MW test); * p<<0.05 compared to that of
Sham (MW test); ## p<0.01 compared to that of Control (MW test); # p<0.05 compared to that of Control
(MW test).
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of ¥la) Z+z+ 15.18, 8.19 © 2.14%2] KM
% % B fillfi=e] H3lE YErHSIT

Sham, Control, 1,000, 500 % 250mg/kg2] IHS
Extract PEELFOIA e B MRS 2+
42.28+4.67, 35.83+2.80, 38.48+3.37, 37.13+3.35
2 36.0543.91%% #ZH, 1,000 E 500mg/
kg®] IHS Extract P¢HEES A 93 MTX ¢
B A= Shamoll Hl3l f+943(p<0.05) 9
= 7+Aa7) 4G Ak 1,000, 500 D 250mg/
kg® IHS Extract FZELffo]lA+E Controld] H]
3 oA SUhE Mk B AR WMEE U
BRI Y, o AAHA &kt g
Control-& Shamol| H|&)] -15.26%2] Pl B
kel Wakes el o), 1,000, 500 2
250mg/kg @] IHS Extract #ZEilfEEol A+ Control
of W3l z+zk 7.40, 3.63 2 0.61%2] il B
il W3S UERH ATHTable 9).

6. RIgIMA& X ke T e M3t

Sham, Control, 1,000, 500 = 250mg/kg 2]
IHS Extract $ZBiLfFol Al KAy T Al
e 247}t 51.67+4.86, 41.03+3.69, 50.68+3.79,
50.35+3.52 9 483743.91%% #2E| o], Control
o % Shame] B8 F948¢<0.05) Y& K

i & T iR izt AR =AU
1,000, 500 2 250mg/kg®] IHS Extract PHiLff
o /] Controlo] H|F| FJAp<0.05) A= K
i & T s 77 AR =AU
3 Control& Shamol B8] -20.59%2] FHy
% = T Al M3tE Yetfdoy,
1,000, 500 % 250mg/kg®] IHS Extract PELFE
o = Controlo| B8] Z+ZF 2352, 2272 &
17.89%°] KM 5 T AR W&
e AT

Sham, Control, 1,000, 500 % 250mg/kg2|
IHS Extract $ZBLAfOl A IS T MRS
247} 50.77+3.59, 38.32+3.73, 49.2243.61, 47.92
+3.92 9 4343+4.14%2 HEE, 1,000 %
500mg/kg 2] THS Extract $EHLRES A 93+ MTX
PeHARF A= Shamoll B3] 9] 8(p<0.01 &
T £<0.05) A& W T ke Aot <l
A=A 1,000, 500 2 250mg/kg?] IHS Extract
FeHLRE A& Conerol] BI3| 943 (p<0.01
T p<0.05) v PR T AR F741
A=A A Shame]  H] 3
-24.52%2 W T MRS WstE YeR)
1o}, 1,000, 500 2 250mg/kg 2] IHS Extract
PEETO M= Controlol] WIS Z}2}; 28.44, 25.05

Control &

Table 9. Changes on the Ratio of B Lymphocytes in the Peripheral Blood and Spleen in
MTX—-induced Immunosuppressed Female SD Rats after “/khwang-San” Extracts—dosing.

Group Blood (%) Spleen (%)
m’ Changes” Changes
Sham 46.27+4.52 42.28+4.67

Control 38.3312.98 * -17.16% 35.8312.80 * -15.26%
Tl 44.15+4.37% 15.18% 38.48+3.37 7.40%
T2 41.47+3.96 8.19% 37.13%+3.35 3.63%
T3 39.1543.63 * 2.14% 36.05£3.91 * 0.61%

Mean+S.D. (n=6);
1) Group ID was listed in Table 2;

2) Changes vs Sham or Control; * p<0.05 compared to that of Sham (MW test); # p<0.05 compared to that of

Control (MW test).
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gl 13.34%°] [ T AR WakE ve
U 91 th(Table 10).

7. Rk L BEfE CD3+CD4+ T #lfR=RS

35}

Sham, Control, 1,000, 500 % 250mg/kg 2]
IHS fELfFol Al ARAfIMHE S CD3+CD4+ T
MR Zh 42.13+3.60, 30.95+3.89, 40.65
+3.77, 39.75+3.60 9 35.27+421%= BZH
o], 1,000 ¥ 500mg/kg®] IHS Extract PZEAT
S AT MTX FHLff A& Shamol B3]
FYIAP<0.01 EE p<0.05) Y& KMk
o] CD3+CD4+ T fiiffike] 7Ha7 AA=H A
o}, 1,000 ¥ 500mg/kg®] IHS Extract PHilf
A= Controlol] HI3| FA(p<0.05 Ue
KAFIMHE S CD3+CD4+ T ifflfi=ke] Z747t
o1 A=A, 250mg/kge] IHS Extract HHiLEO)
A& Controld]] B3| Tha F7HE O,
AL JdAHA EUtt $FH Controld Sham

ZE 27 REBEETO O/Xs HE 135

Controlo]] H|3| 22y 31.34, 28.43 % 13.96%
o] KAMjIf# CD3+CD4A+ T ikl w3}
£ YeERAT

Sham, Control, 1,000, 500 ¥ 250mg/kg %
IHS Extract $#ZHLEFOA Pilige] CD3+CD4+
T MiERe 27 39.82+3.58, 28.88+3.86,
38.15+3.83, 37.1244.26 I 31.83+4.18%= T
2o}, 1,000 % 500mg/kg ] IHS Extract #%
B A9 MTX fHLfo) A= Sham
HE F9A (<001 E=E p<0.05) Y=
o] CD3+CD4+ T flffke] 747t A= 9
o} 1,000 ¥ 500mg/kg®] IHS Extract PHiLfH
o A= Controlol] HIS| F24(p<0.05) U+e
[l CD3+CD4+ T flliRe] 7171 A
HA3, 250mg/kgd] IHS Extract $rHifHo| A=
Controlo] Ml Thd FS7FE Ao, oA
Q1A A ¢kttt ¥ Controle Shamol H]
&) -27.47%2] I CD3+CD4+ T K2l
H3E Yl oY, 1,000, 500 Z 250mg/kg

o Hl3| -26.54%2) KMIMHE S CD3+CD4+
T filgske] MsE Yehf 1oy, 1,000, 500
2 250mg/kg®] IHS Extract FrERffOlA =

9] IHS Extract $ZEiffol| A+ Controlol] H]3|
Zv7y 32,10, 28.53 2 10.21%9] K CD3+
D4+ T fifRe] WelE eI THTable 11).

Table 10. Changes on the Ratio of T Lymphocytes in the Peripheral Blood and Spleen in
MTX—induced Immunosuppressed Female SD Rats after “/khwang—San’ Extracts—dosing.

Group Blood (%) Spleen (%)
" Changes” Changes
Sham 51.67+4.86 50.77£3.59
Control 41.03+3.69 * -20.59% 38.32+3.73% -24.52%
T1 50.68+3.79# 23.52% 49.22+3.61%# 28.44%
T2 50.35£3.52# 22.72% 47.92+3.92% 25.05%
T3 48.37+£3.91% 17.89% 43 43+4.14%,% 13.34%

Mean+S.D. (n=06);

1) Group ID was listed in Table 2;

2) Changes vs Sham or Control; ** p<0.01 compared to that of Sham (MW test); * p<<0.05 compared to that of
Sham (MW test); ## p<0.01 compared to that of Control (MW test); # p<0.05 compared to that of Control
(MW test).
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8. RMEIM&K X f#fE CD3+CD8+ T #HpER

35}

Sham, Control, 1,000, 500 % 250mg/kg2] IHS
Extract PEELIEOA KAHIMHES CD3+CD8+
T AfERS 22 16.57+1.09, 17.82+1.51, 17.13
+1.07, 17.87+1.54 9 17.52+1.35%%2 HAZE
o], BE MTX PEHiffol A Shamol H]3] £9]
A e wale gk 1,000, 500 D 250mg/
kg®] IHS Extract #%HLREOA S Controlol] H]
3 o e Wske ik @9 Control
Shamol| WIS  7.54%9] Rk CD3+
CD8+ T fiifigHe] W3s Yehflon,
1,000, 500 % 250mg/kg®] IHS Extract $ELFE

Table 11,

Extracts—dosing.

2008

o A& Controlol HI3| Z+Z -3.87, 0.28 ¥
-1.68%2] KKK CD3+CDS+ T ik
H3tE YeERA AT

Sham, Control, 1,000, 500 % 250mg/kge] IHS
Extrace $ELTEIA [ CD3+CD8+ T il
ffie Z47F 20.27+1.56, 19.83+1.75, 20.42+
2.69, 20.18+1.88 L 20.02+2.01%=Z T&H ],
MTX #ZBifffol A Shamol] ®l&f #2914
H3ale ¢lth 1,000, 500 2 250mg/kg
9] IHS B A = Controlo] 1|3}
oA Hal= ¢ldg. @3 Control2
Shamo] B|3 -2.17%%] Ml CD3+CD8+ T
e WstE Yelon, 1,000, 500

=
Ee
[QR=N
A

Extract $ZB

(RN
M

Changes on the Ratio of CD3+CD4+ T lymphocytes in the Peripheral Blood and
Spleen in MTX=induced Immunosuppressed Female SD Rats after

“Ikhwang—-San”

Group Blood (%) Spleen (%)
m’ Changes” Changes
Sham 42.13+3.60 39.82+3.58

Control 30.95+3.89%* -26.54% 28.88+3.86%* -27.47%
Tl 40.65+3.77% 31.34% 38.15+3.83# 32.10%
T2 39.75+3.60% 28.43% 37.12+4.26# 28.53%
T3 35.27+4.21% 13.96% 31.8314.18 * 10.21%

Mean+S.D. (n=06);

1) Group ID was listed in Table 2; 2) Changes vs Sham or Control; ** p<<0.01 compared to that of Sham (MW
test); * p<0.05 compared to that of Sham (MW test);

# p<0.05 compared to that of Control (MW test).

Table 12, Changes on the Ratio of CD3+CD8+ T Lymphocytes in the Peripheral Blood and

Spleen in MTX-induced Immunosuppressed Female SD Rats after

extracts—dosing.

“lkhwang-San”

Group Blood (%) Spleen (%)

1D1) Changes2) Changes
Sham 16.57£1.09 20.27%1.56

Control 17.82+1.51 7.54% 19.83+1.75 -2.17%
Tl 17.13+1.07 -3.87% 20.42+2.69 2.98%
T2 17.87+1.54 0.28% 20.18+1.88 1.77%
T3 17.52+1.35 -1.68% 20.02+2.01 0.96%

Mean+S.D. (n=6); 1) Group ID was listed in Table 2;
2) Changes vs Sham or Control.
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REEO0| methotrexateZ

2 250mg/kg®] IHS Extract HZHLRfO] A=
Controlo] W3] 242 298, 1.77 2 0.96%2
0 CD3+CD8+ T fllllfikel WeE et
W th(Table 12).

9. RIEILK L fEfE CDA+/CD8+ T ko)

B3t

Sham, Control, 1,000, 500 & 250mg/kg2] IHS
Extract $¢HIREONA RS IMHE CD4+/CD8+ T
HiERe Z47; 2.56+0.32, 1.74%0.19, 2.37+0.10,
2.22+0.07 9 2.01+0.142 $Z=0], 1,000mg/kg
© IHS Extract fZELfES 2|93 BE MTX
PrEAfE) M= Shamoll W3] oA p<0.01 =
T <005 YE KAIMHE CD4+/CD8+ T
iR e a7 AR HAT. 1,000, 500 Z
250mg/kg @] IHS Extract $ZELff) A= Control
o Hla) FoAp<0.01l EE $<0.05) e =
77 AAHAT. $H Controle Shamol H]
3 -32.03%9 KM F CD4+/CD8+ T
file] Wsks Yeplsl o, 1,000, 500 2
250mg/kg @] IHS Extract FZEHfFA A+ Control
of sl Z+7; 36.21, 27.59 2 15.52%] Kif

FRE S LEBEETO OX= KE 137

M CD4+/CD8+ T flififike] W3stE ek
Wit

Sham, Control, 1,000, 500 % 250mg/kg2] IHS
Extract #ZBAREOlA il CD4+/CDS+ T fill
e Z+ZF 1.96+0.04, 1.45+0.07, 1.88+0.11,
1.84+0.06 @ 1.59+0.058 #Z= 0], 1,000mg/
kg®] IHS Extract ¥¢BHARES A3 MTX #
HFfo) = Shamol HI8] FAp<0.01 EE
$<0.05) 3= Ml CD4+/CDs+ T filifi=:
o] Z+A7F QAU 1,000, 500 D 250mg/
kg®] IHS Extract #ZEAfE) Al Controld] W3
FOARp<0.01 EE p<0.05) Ye Z7M7} AA
3t} A Control Shamdl| H|3)] -26.02%
o] Ml CD4+/CDS+ T fffi%e] W3lE
BRI o, 1,000, 500 2 250mg/kge] IHS
Extract fZELffol A+ Controld] w3 Z+2+
29.66, 26.90 % 9.66%2] Wil CD4+/CDS+
T o] MstE YER A th(Table 13).

Table 13, Changes on the Ratio of CD4+/CD8+ T Lymphocytes” in the Peripheral Blood and
Spleen in MTX—-induced Immunosuppressed Female SD Rats after “/khwang-San’

Extracts—dosing.

Group Blood (Ratio) Spleen (Ratio)
D Changes” Changes
Sham 2.56+0.32 1.96+0.04
Control 1.74+0.19%* -32.03% 1.45+0.07%* -26.02%
Tl 237201077 36.21% 1.88+0.11% 29.66%
T2 2.2240.07%%# 27.59% 1.84+0.06%,# # 26.90%
T3 2.01+0.14%# 15.52% 1.5940.05%%,% 9.66%

Mean+S.D. (n=06);

1) CD4+/CD8+ T lymphocytes (Ratio) = (CD3+CD4+ T lymphocytes /| CD3+CD8+ T lymphocytes);

2) Group ID was listed in Table 2;

3) Changes vs Sham or Control; ** p<0.01 compared to that of Sham (MW test); * p<<0.05 compared to that of
Sham (MW test); ## p<0.01 compared to that of Control (MW test); # p<0.05 compared to that of Control

(MW test).
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