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Antitumor and Immunomodulator Effects of
Hyangsapyungwisan in ICR-mice

Jee-Yong Ha, Young-Ho Jo, Jee-Suk Lee

Dept. of Oriental Medicine Graduate school Sangfi University

In order to investigate antitumor and immune response effect by Hyangsapyungwisan after Sarcoma-
180 cells and methotrexate were treatred each other, the extract of Hyangsapyungwisan was orally
administered to ICR mice for 14 days. '

To evaluate the effects of the Hyangsapyungwisan, 50% inhibition concentration(IC,;), mean survival
days, tumor weight for antitumor effects, hemagglutinin titer, hemolysin titer, rosette forming cells,

natural killer cell activity and productivity of interleukin-2 for immune responses measured in ICR mice.

The results were summarized as follows:

1. Mean survival time in Hyangsapyungwisan-treated group was slightly prolonged, as compared with
control group(13.46%).

2. On the MTT assay, cell viability was significantly inhibited by Sug/well, 2.5ug/well, 1.25ug/well,
and 0.625ug/well of Hyangsapyung-wisan concentration inhibited cell viability significantly. IC,, for
cell viability was 11.59ug/well.

3. Tumor weight in Hyangsapyungwisan treated group was depressed, as compared with the control
group(P<0.05). ‘

4. Hemagglutinin titer in Hyangsapyungwisan-treated group was slightly increased with no

significance, as compared with the control group.
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5. Hemolysin titer in Hyangsapyungwisan-treated group was silightly increased, as compared with the

control group(P<0.05).

6. Rosette forming cells in Hyangsapyungwisan-treated group was silightly increased, as compared

with the control group(P<0.05).

7. Natural killer cell activity in Hyangsapyungwisan-treated group was significantly increased(P<0.05).

8. Production of interleukin-2 was significantly increased(P<0.05).

According to the above results, Hyangsapyungwisan had prominent antitumor effects, and enhance both

cellular and humoral immunity in mice.

Key words: Hyangsapyungwisan, anti-tumor, immunomodulatory, cell-cytotoxicity, interleukin-2,

rosette forming cells, natural killer cell activity.
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Table 1. Composition of Pellet

Component - Composition(%)
Crude protein 22.1 .
Crude fat 35
Crude fiber 5.0
Crude ash 8.0

Ca 0.6
P 04
Others 60.4
Total 100.0
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Table 2. Prescription of Hangsapunuisa.

Herbal Name Scientific Name Unit(g)
% 2 ATRACTYLOIDS RHIZOMA 8.0
2 5 AUTANTII NOBILIS PERICARPIUM 40
gzt * CYPERI RHIZOMA 40
A 4 PONCIRI FRUCTUS 32
g & AGASRTACHIS HERBA 32
3 4 MACHILI CORTEX 28
A el AMOMI SEMEN 28
2 % HELENII RADIX 20
Z 2 GLYCYRRHIZAE RADIX 20

Total Amount 320
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1) gARmeMe =H|

Aol ALEE 100 B AP A4 3208
2 3000m 9] S Edad] FF4 1700m 3}
A Ho] ALY ARY F 8de AzE
A1 F FuF37](Yamato, Japan)oll M F
%389t 2% FZU27](Y A Engineering
Co., )| A -40CE 7245 &AH3) A
ZAA 65g(54& 22.52%)9] 25 AU

AEER EQ4Y0 e A e 22"
A28 AYDY 4 vE2 2H A ALL3}
Hoo B2 do4sH AT &7 A
HMe A" 428 Ao Had s}
HE5E 233t Z=F59 Eo conical _tube°1]
go] 4T YEAHAA By ALY b
4o g FUF 4A3] 5o AL dU=F
A AAEL FAZR vortex-mixer(Maxi. I,
USA)Z F83] E5°] ddo] 1T 4oz
£ son E/E0] 474 o] HYn
AZIAE AP 2 A2 BEC] AHEFG
o},

2) #Y Fo

0FEFNN de J27t 65522 o] 8
60kgo} AFgo] SUTY BET SFo|n] wps
2o] BBt 2560 BE vhe 2o 1 B 5
2& S4mgolth. o8 2AZ PAFALES
Tl FAIE AL A2E 54ng/0.2m Fof 3}
2 QzEolE 2 2o 4UNA5E 19 |
3 14U A& o2 27 AT

3) Hixlel 24

(1) 7128x|

RPMI 1640(Gibco, USA)¢ll sodium bicarbonate
(Shinyo-pure Chemicals Co., LTD., Japan) 2g%}
fungizone(Gibco, USA) 4ml, penicillin G(100,000
units/ml) 1ml, streptomycine(100mg/ml, Sigma,
USA) Im & /5 ¥ 1000m= 23 8F
pHE 728 & 3% 0.22xm disposable sterile
bottle top filter(Corniug, USA)Z o 73l AL
A S

(2) EElelx|

FBS(fetal bovine serum, Gibco. USA)E 56T
o] 41 307t inactivationA] 1 % 7] E-uj 2] of
10%9] $E7t HE& 235 AL43tg o
ol M2 wjkAutel] ALEHAT.

4) AMIZEo| HiY

ICRAS] AFH E34E /FTA7)7] A7
& HEFE FFH XT3 oA S-180 murine
sarcoma cells-& Ekuto}l AHd| AlE3F o}

5) TEY |Um SR

AEH B n¥dg /L7 faA 4
Hofl A}2-E S-1804 £& v ¥A]Z F PBSE 3
B A 2x 100cells/ml B ZA 31, FE3)
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Vortexing3te] | X5o] TnF HoE5 & F
10859 420 BAjste, T4 MEES
ARAIZ F ICRARAY B2 W 274"
Gauge F+A71 2 02m % & &3] Y5t 7
4 FEANAD & F AT F FAEHAF
L 02m WY ATFAAD, A2T
< 22 %9 09% A AAF(FIAPHE o)
A AFEAEHEY.

6) HYHITH Cfst A F

AYA95 D YARALE 17 13} 140
AR T Uz2FH AFT B 5X
10%cells/mle] =2 23 € AFHET 25
BE 02mE FAISt WA AFAHY
TH(Alsever sheep red blood cell)= 4°ColA] &
SQo0, 22 159 oue AT AHesT

7) HYUisNa fu

A7 53 2 YL WYL A3 F
Aq3E A4PF L hZFo methotrexate(Fr
HNEELGHER, #T9) Lnllkgd 1Y 13]
442t A FFAE A7 gAEE FEAA
.
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BHE etherZ w33t S F-Ho] nH 1
18] & FA 2 AZA & iml YT }S
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dAe e feLoz $18 U 43
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AAE AFEER AU F B2 8 &2
X 233 =X F FEHE 8L F
% 3, AF9e 25 ZHAHA A
A8t 4C RPMI-16404] 2} (Gibco, USAYZE 23]
A2 % t}S cell dissociatior sieve-tissue grinder
kit(Sigma, USA)E A48t 2A odF =3
3 & A A3 RPMI-16402. 2 33] 4|3 31
o 2% J93¥ £F4 24 hypotonic shockE
doA HEFE 43 LAY F 10X
HBSS(Gibco, USA)Z 23] A] & 3} 11 RPMI-1640
A2 FHE A A oh-F 10% FBS7 F7HE
EFuiA A B EE AFF3FACT
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AL AF ] F7}o 5-180 4| X & PBS
(phosphate buffered saline, pH 7.2)2 23] Q4] A
A T 4x10%ells/ml 2 2 5t] ) =23} g
AR FiZe) 4Ae) o) 02 F
Yool 0YFL 2P HE H59 42
38 ARG B 0YAR B #
WEA] B2 A AEE AdAA A Yty
t}. Geran §'00] 71 &3 T} Wy o 2] 3t
3} median survival time-& o] &-3la QY EZ7}

€ (increase of life span)2 At& 3} o},
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median survival time-& X227} 8t}
T : A8 F2 median survival time(Q)
C : ) ZF<] median survival time(¥)
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87] 98t Freshney $'90] 7 MTTH &
Hasta AAFHT FF54719 CT M2
E 1 x10%ells/ml2 2% &, 96 well
microtitration plate(Falcon, USA)ol 1809] A
EX A3 20i 9] FAHE A3 E S T4
HOAae e {29 FEE Swiwell2 2
He T 208 HANAN AHLaEon, 96
well microtitration .plate°1] 2220 0.22m)
syringe filter2 o #3ked A} g3+t o] & 3-4
Uzt 37T, 5% CO,9 incubatorel] A 3t
M FAZ H4aEu o2 BAE YAlo] X
252 & A X FHAYEE FHdA U2
welle] Al EEo] 23| A43hd WjEFd < Al
Asts zb wello] 2042 MTT £ (Sme/ml in
PBS.Sigma, USA)E ¥ 11 37C 5% CO, %7
ol A 3A12 wjokatgich 2 ¥ 10049 0.04M
HCl(in propan-2-ol)& Yo MTT £ 3} 433}
o] A7) FEM9| formazanZ P& FA3] 5
& 308 <o) ELISA B=7](Emax precision
mBALB/coplate reader, Molecular devicés,'USAj
£ o] &3t 540mmd] A& & # & (Optical
Dentisity) & 23ttt ojef Fnsgoz
650mE o] &t Z AgL 4/ welld
ALEEte I BFAE FIAH L. FAO FY
AR g wrEao S AA F obele] T4

3} Zo] 4Y 2 FR=E UxTY FE=
Hl st A& &S FaAAT

% Viabilit = 4¥ 72 BFEFE7E A=
Hz7e 3FER=AE =

X100

IC,(50% inhibition concentration)& AJ &-& ol
A FeTh Z MITHAPE AN F3
7 Q= wello} ¥]3te] 50% ZHAEE g
onj3tE IC, & FEY FTEE XFL2, 4
wells] FREA B YEEE YF22
A3 OFPATY Yl st e
ot
ol Ate] W &£ T4 3}5W Figure 13} 2d).

1804 cell suspension and
2044 Hyangsapyungwisan concentration

|

[ 37¢C 5% CO, incubation for 3-4days l
|

| Remove the medium of the well ‘
|

[ Add 204 MTT solution }
l

[ 37°C 5% CO, incubation for 3hrs l
|

l Remove the medium of the well ]
l

[ Add 1004 HCI(in propan-2-ol) ]
l

Read plate on a ELISA reader. .
Test wavelength of 540mm and reference of 630nm

Fig. 1. Flow chart for measurement of In vitro

cytotoxicity
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BFHAE T g $HLME 837 4
ata] AF o] A AY T YL Feldtd
de AL S6TAA 08T v FAA T
microtitration plate®] 2z} wellol] Q1A 424
T2 2] ALY A 2540 0.5% BYA
47 $HAE S0ud shokel B ETEYE
37T 5% CO, Wi F7I oA 18217 vt ¥
BY LSS BFAZH o, Y P
SALEE dodle A Qe+ E
$davte 28t

5, H§ETFEELI &3

HEHE T g £E27HE 54357 9
o Yo wyoz HFHAYD EH S
microtitration plate2] z} wello] PBSZ 2uj A&
AN YA 2540 052BFAYTF B gHL
502 71E t}8 Zb wello] BA)| 2 A S 34
o 7tES A& 2544 Jete F E¥3n
37C 5% CO, #j 7]l A 1A b5t HA &
F RGHY T A8 2¥ S YolE Ay
gHujaE Y572 A

6. RosetteHMAMEo| =X

Rosette® A A £ 2] 242 BachS = 9o

Zdlol 2R AN MM ER
FAL 1x107celyml o] FEZ 2§ AT 3X
0%ells/m! 22 23 AEHETRAES

12X 75mm plastic wbeol] 2tzt 0.5mA ¥ 31 EE

gt} 9AE2I7IZ 980rpmofl A SEZF AR
PA F, 4T YAz A 308 HR) F
HBSS 1nl & 71819 M A EE AFZFAD &
AZEHAE FFANTH gt g g =
gl 450 &2 AR FAERATY. ¥ FA £
HAEAY 7} 4uo] 4 F&E 73 $E Rosette
HBAHNEZ Astad 1008 A A EF 10° Rosette
FHAAZTE FF AT

7. NK-activity &8
1) ZSMEo FH]|

2 T AR E AANA 2HE oo
F9 9 3ALE FFATE A

2) EXNMEO| ZH|

NK celly] 285239 EHAAZTE &3
AZF el pLe 43 49 YAC1Y
oE A Z(TIB-160)E AH&-3lH o}t Bdde &
E A8 A A FBS(fetal bovine serum, Gibco,
USA)7} 10%37be Eei A1 2 Al okst
A &3 g3

3) MESHe &F

(m 7124y

M EEAJAEL Promegaite] Cr assayE o)
At Aoz gHA e cytotox96TM non-
radioactive cytotoxicity assay KITE o] &3} 4
Al gt 2, A Eo] £ A o) 25 lactate
dehydrogenase(e] 3} LDHz} g7t T A4S
o A3z veht: Bede 23 L ELSA

HE7](Emax. Molecular Devices. USA)E <] &



3o 7HA B9 Fe FFE0m)S 2 FHE
AP LB AR £E FY %
Aol

(2) = Wellg] #H]

& BAFY] oo 57 HE well
< FUh EAA ¥ LDH AdW&ES
Bl i well 1 & H A9 RAAE 1004
o} vz} 1004 2 FA S 2, B A o] LDH
HAWEFE Jehlle g2 well 2 A4S
o] BAME 100m9 WA} 10042 T4 3%
I, AEH X LDH A& %3S ey &
W= well 32 A A L] FFAE 1004 9} v A
1001 2 T8 3, #3& 2337 48 o
Z well 45 329 Frleto A F
vl Wsle] g e BRI AT R
2 ¥%) 2004 ¢} 3 SA(x 1022 T3
o0 wjx]e] backgroundZ A v & o}
phenol redel] 7]Q1 ¢ LDHS] &§ %< 24 87
A E well 5= Wi 20042 TR

(3) _%Iiulfla

NK-@A =9 AZEYSF € YAC-14
XE BHAEZ o] 4319 FBS7} ke &%
ujx}of) 5x 10%ells/ml2) X2 AEF3} 5L, 96
well mBALB/cotitration plate] well@d 10044
T3 &, ZEA XS} FAMH X b]7} 100:1,
50:1, 10:10] S =2, FBS7} 10%3 719 & &)
Aol z+z} 5x 10%cells/ml, 2.5 X 106cells/ml, 5%
10%cells/mi®] FE2 ZAHE B AHEE wello]
1004 & $33he] 32357} 200u/wello] 5
=& @F 37C CO, incubatorol| A} 4|3+ vl
gttt Wik F8 458 A9 tZ well 24 100
M 10 &3 84(x100E F7hstn Wi
ZHA 250xgR 427 9422 RFE 2L
96 well plated] A3 8L 504 7 F, assay

buffer 12ml-& substrate mixol] ¥o] A 2§73
< TEZ Z} welld] 5048 231 AH&OA 30
£ Mgt M & 50u) FREAE
7t welld] @& ¥ AP AES AAS L,
1212k o]l o} 490ml N FF =& St
239 483 EAAHE LDH A9%L&% ¥
XM E LDH &%, 2FA X LDH A9
%& Fol A vix] 2] backgroundgt& W2, A
A ¥ LDH H &l A 5983 & Wit

Z, ] Fq il HEXEY5E =
Ao o)< =4339 Fig. 29 2t}

% Cytotoxicity = (A-B)-C OVER D-C x 100

A : Experimental - culture medium background
B : Effect cell spontaneous LDH release -
culture medium background
- -C : Target cell spontaneous LDH release -
_culture medium background
D : Target cell maximun LDH release - volume
correction control

| Add target cells to experimental wells

!

Add cells for target cell spontaneous LDH release
(control 1)

l

Add cells for target cell maximum LDH release
" (control 2)

|

Add cells for effector cell spontaneous LDH
release (control 3)

l

Add culture medium and lysis solution( x 10) for
volume correction control (control 4)

l



Add culture medium for
culture medium background (control 5)

2 718 ¥ 37¢, 5% CO, Wi 7l ol A 242135
¢ G F AFAE FANA interleukin-

] 2018 IL-28 el BAFE 2P
( Centrifuge plate 250X g for 4min. I

l Sample well will receive a total volume
| Incubate 4hrs at 37C | of 1004 /well

| Seal plate with adhesive cover and

Add lysis solution( X 10) to target cell maximum

incubate 40 min at 37C.

LDH release (control 2) 45min before end of !
incubation Remove liquid from wells. Wash plates 4X by
] wash buffer.
| Centrifuge plate 250X g for 4min. J Bolt plate dry on paper towels.
l !
‘ Transfer 504 supernant to enzymatic assay plate I Pipette 1004 of biotynylate polyclonal anti-mouse
! IL-2 into each well. Seal plate. Incubate 40 min at
I Suspend substrate mix using assay buffer I 3re.
! l

Add 50 reconstituted substrate mix to each well
of enzymatic assay plate

Remove liquid from wells. Wash plates 4X by
wash buffer. Bolt plate dry on paper towels.

! l
Cover plate and incubate 30 min at ambient Pipette 10044 of streptoavidin-peroxidase into each
temperature well. Seal plate. Incubate 25 min at 37°C.
l |

Add 50d/well stop solution
record absorbance 490am

Remove liquid from wells. Wash plates 4X by
wash buffer. Bolt plate dry on paper towels.

Fig. 2. Flow chart for measurement of NK-

activity.

8. Interleukin-2 MAF 8l £X

1MdEL YAl F 9715 A%E /L
A2 ICRARAE XALste ¥ 3E A28 o
2 B AH ZLE FBS7} 10%8 718 £ A
5x 108cells/ml @] B2 AR 31, o714
concanavalin-A(Sigma, USA)E 100ug/ml 8] 5.

l

Pipette 10044 of substrate reagent into each well.
Seal plate. Incubate 10 min at room temperature.

!
l Adding 1004 of stop solution per well.

l

Read plate on a ELISA reader using a test
wavelength of 450nm.

Fig. 3. Flow chart for measurement of IL-2

production



A IL-22] 23 £ intertest-2X Kit(Genzyme,
USA)S o] &3l 27A 39t} Intertest-2X kit
18N H2HaLs3PY LS o] &8¢ mouse IL-
2&7 & ELISA Kit2A] 450me] s3oM F
BEE 33 EEFHL2NH FAJY
IL-29E 338 + e ol 96 well
plate) Z+ welld] AR E 10048 BFetn €
M2 €& F 37CAA 4083 vttt v
ol B F welle] B EHE A A A
£ buffer2 4% A3 & F plateo]| A] paper towel
2 715 AAsn 4 welld] biotinylated
polyclonal antimouse IL-2E& 10044 ¥F3l1
A2 @& F 37T 4083 v Fagict
ThA] welle] w285 A A3t A 3 4 buffer
Z 49 A3 F plateo)| A] paper towel 2 7] &
AAG D Z; welldl) streptoavidin-peroxidase S

1004 5% 5 oA @42 g2 F 37T

o] M 2583t Wi Fat At thA] welle] wE-E-8-<)
E A A2 A A4 buffer2 48 A H % plate
of| 4] paper towelZ &71& A A 7 welld)
substrate mix& 10044 £F3td thA] G742
Qe T AedlA 1082 Wit g 2
welloll A2 &8 10044 ¥F¢ ¥ ELISA%
£712 #4450l FAEE 2F K
o}2 =% 3} 3% Fig. 33 2}

7. SAHAzE

A¥Y A} SPSS for windows release 5.0.2
(SPSS. INC.,1993)& o] 83 o independent-
sample t-testZA] %}@'&]—ﬁn}m). o 237
P<0.05 %< A% f940] Avn Egict

At e tel EE 53 AP E e Table
3, Fig. 48} 23kt d 27 FFYEdFE
20.8+3.04Y 0l Y o} FAIH AN FEAFL
23.6£3.6594 2 foatA F7HsHE oh(P<0.05).
Median survival time& z}Z} 2093} 234 2 A
A AN RS TN 2T ¥ 3
13.46%2] 424 & Bk

Table 3. The Median Survival Days

Median Survival ILS(%)?
of animals Time(days)®
Control P.O 10 208+3.04

Treated P.O 10 23.6+3.65 13.46
Control group : Treated with 0.9% saline

Groups Route  No.

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)

P.O : Oral administration

a) : Mean + Standard Deviation

b) ILS : Increase of Life Span=(Treated G.-
Control G.)/Control G. X 100

* : P<0.05

12
10 —=— Control
és —— Treated
gs
T 4
e
3 2 \
0
O NS 2N 000 NT OO0 N T
————— N NN N Do
Day

Fig. 4. Median survival curve with
Hyangsapyungwisan in vivo
Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mgrkg)
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Sarcoma-180cells®) AL £14t9] Al X E4]
S 1150um/well2 g3, 2zte) ddos
o e A Z 545 Table 424 Lhehd u}
o} Z+o] 238.00ug/wello) A} 958.43ug/well7}R)
He ¥ AXEELFS B2JY 53] o+
E2dA Z&3} Zao] sarcoma-180celisol] 7

g =4& YAt

Table 4-1. IC,, Value of Hyangsapyungwiszm;

E&A44 IC,,
FAH AL 11.59
(Unit: ug/well)

Table 4-2. IC,, Values of each Drug

=2 A A IC,,
- 2 238.00
A 3 907.12
52} 679.74
2 A 778.24
Z % 485.65
& 689.51
A 877.12
2 g 958.43
% 953.42

(Unit: ug/well)

ool 2A 242 Table 5, Fig. 53 2t}
ot TFE A FFE S3G 2
T

2 th(P<0.05).

Table 5. Weight of Solid Tumor Induced by S-
180 sarcoma cells

Groups Route  No.  Weight of Solid Inhibition

of animals  tumor(g)®  rate(%)®
Control P.O 10 8.60+0.98
Treated P.O 10 4031144 53.17*
(Unit:g)

Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)

P.O : Oral administration
a) : Mean & Standard Deviation

b) : Inhibition rate = {(HZ T - AEF)
AZT} X 100

* 1 P<0.05
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10

et

Tumor weight (g)
>»

Cotrol Treated
Group

Fig. 5. Weight of solid tumor induced by S-180
sarcoma cells
Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)

4, HETSHAIIS A

HE TP 4ste] 2R AT Tadle 67 2
o dzed dYEde dFAE T A
SAL7ME 2R log2gto 2 AMsER
vl th2Fo] 3.96+0.70, FAIBHAFEA T L



550+1.02 2 2 Z 8isld F7lste Ag
< 24

Table 6. Effects of Hyangsapyungwisan on the
hemagglutinin titer in methotrexate

pretreated mice at 24hrs after challenge

with SRBC.
No. o
Groups Route Hemagglutinin®
of animals
Control P.O 10 3.96+0.70
Treated P.O 10 5.50+1.02

(Unit:Log2 titer)
Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)

P.O : Oral administration
- .a) : Mean = Standard Deviation -.
* 1 P<0Q.05

5, qETRYAI &5

HYF LY L7te] EFAAE Table 73 2
o 2Ty AEEte dSAETA @
£YA71E 2R 81 log2 o AAstd, O
ZFo] 4.00+0.93, FAIH Y4 FAFL 629
+0.74 2 2 F o vl&) Fej A F7l8te A
&S B oHP<0.05).

6. Rosette EHMET2 £F

Rosette A A £4-9] 242 Table 83} 7t}
e M Z4E vlmsty] fe v g Eel
HEH Y 77} 470014 £ &E 7 & Rosetted
HALZ st 1008 FH TG 10° Rosetted
AAEFE AR T 25 h2TL 24442201,
FAF YA TS T L 353342178 B

Table 7. Effects of Hyangsapyungwisan on the
hemolysin titer in methotrexate

pretreated mice at 24hrs after challenge

with SRBC.
No.
Groups  Route Hemolysin®
of animals
Control PO 10 4.00+0.93
Treated PO 10 6.29+0.74*

(Unit:Log2 titer)
Control group : Treated with 0.9% saline
Treated group : Treated with Hyangsapyungwisan
(200mg/kg)
P.O : Oral administration
a) : Mean=+Standard Deviation
* 1 P<0.05

Table 8. Effects of Hyangsapyungwisan on the
appearance of rosette forming cells in
methotrexate pretreatéd mice at 24hrs
after challenge with SRBC.

No. 10°RFC/105

Groups  Route
of animals  spleen cells?
Control  P.O 10 24.44+2.01
Treated PO 10 353342.17*

(Unit:Log?2 titer)
Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)

P.O : Oral administration
a) : Mean = Standard Deviation
* 1 P<0.05

7. NK cells Mz &3

NK cells®] AT =32 Table 99 2o} of
Z27e Az ¥ FAAMES 8o =



100:1Y o} 56.14+7.08, 50:1Y o] 45.94+5.04,
10:19 o 35.84+59501 o, FAHALE
o 2 A 100:1Y o 78.61+10.90, 50:1
2 u] 60.3648.06, 10:1Y o 44.74+6.900]
o R 8427 24 deEged 4 29 )
ZA] 100:190 4 oA UA 48Tl ETR
t} NK cells A4 T7 £ Ao g,

Table 9. Activity of NK cells

No. of
Groups Route
animals

Cytotoxicity?
100:1% 50:1 10:1
10 56.14+7.08 4594+504 35844595
10 78.61410.90* 60.36+8.06 44.74+6.90
(Unit:%)
Control group : Treated with 0.9% saline

Control P.O
Treated P.O

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)

P.O : Oral administration

a) : Mean +Standard Deviation

b) : E/T ratio = Effect_cell/'f arget cell
* 1 P<0.05

8. Interleukin-22| MiHs X

Interleukin-29] A5 2H L T
63} 2} Interleukin-22] A A A3} ¢
Sol, PARALE 14T ATFFAD F 3
BT, WEE, FAEAN FAT9 ¥ BAXL
= *}%'5‘}'01. Concanavalin-A A= & 244} 7F vl
el 27 AT HY PARALTA 3
Ao 177.58+17.06pg/ml, th 2 0] 157.75
+6.09pg/ml, A 8T 313.79+ 14.62pg/m e L}
e it s 2Folu ATl vl 4E T2
Interleukin-28] AAFFNA |AASdE F7HE
vFeb 91 Th(P<0.05).

able 10, Fig.

Al o =22
e = 5%

Table 10. Production of Interleukin-2 on S-180_

sarcoma bearing mice.

Groups  Route  No. of animals  Interleukin-22
Normal  P.O 10 17758+17.06
Control PO 10 151.75+ 6.09
Treated P.O 10 313.79% 14.62*
(Unit:pg/mi)

Normal group : Non-treated mice
Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)
P.O : Oral administration
- a) ¢ Mean+Standard Deviation
* 1 P<0.05

30 ¢
300 | o
250 '
200
150 |
100 }

ILL-2 Productivity (pg/ml;

Control
Group

Normal Treated

Fig. 6. Production of Interleukin-2 on S-180
sarcoma bearing mice.
Normal group : Non-treated mice
Control group : Treated with 0.9% saline

Treated group : Treated with Hyangsapyungwisan
(200mg/kg)
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g A e TRRARE oy olF e BA R
= 39935659 © 2 54.7%0] 7 oA} 3912
75498 0.2 43.5% 2 Y2} 8}l vla) 9.4%
7} A ek mebA 195 of) 674376175 ol ]
ME 11.7%7} 2743 ZAold, 10d A<l 1986
Qo vl E 99.9%F A 282 F7H51Y
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7 wden gL ol 11.7%, H gl
11.5%, A2 7 -9 10.0%, ) Zeto] 8.2%, #4
ool 5.7% T2 2 UERT.

dH o] oo A= ErigEe] BEEZAM &
ghe Zo] U ol 2D Mk BE A B
(), Az 55 R =A% 713t
T 9o M A, K, GE K% B
WA, 3, B RE RAE T TEY A4
o Wl d S ate} chekstA J)l€dtn gl
5},24).

ZU4 Ao dsiM HHERLP 0=
B EF B2 21 BTHS BRTAHEZ
D, SRS BE A ® =S SRE
o2 P EARE AEY 522 Bgtn Ed
o ol22l& HEI TR ZHANA Nt
st KBEMFHIT RRBRIEE M2
THES Y EEStd $ATT D B3 ol

drebgtH o AP AL FEES tadT

of K

sged, o8 T A 22 &
2 21 e 2o

Eoie) Mo EamEe T sk TS, B -
BBkl ABoE BESY, REB
K- BITFRE - BARETHBEY Riol o
omN, Pk e BEBe D, ke BE
e, B - - Bol $Este, MEHh, iR
femshe RS o9, 2% fEad dal 9%
@ B2 SRERC] AT B, RIS,
BRI, B RIS BT Riine
BB AT, BT e mEssn K
£ ERAEOY, FREE - S As, 8
gEEse Ba0lY, B+ RERS &
gl AT MES o) PEmBT,
B - Eol ASHH, fEHER. TSI, BRI,
HE, HRERS] Rigo] QTP BHS #

o] fRiREE, BRFESS, Hi - o] Ao,

Fstol Gl Astm, A, BIE ILE, &
B, ERES RchEo] SloH,

EAhE o] BEHD, s HFD, I
A § KBS AT BRI SEKiR
i FEAES, BRLA Mol Y. B
o e BmamEsn, ke oo, - B -
B - Bl AsHe, &t B - KBS - Dol A
stm, MISEEM, HEHET, BTHEY 2ol
AT, kEe e BEBSHD, e FE
v, S - B Mol AdStm, FISE BEE,
FEEFER, MR, BT, RS Rkl 3l
T, frie] He TEFsn, sk s,
§F - Beol RS, 2, A, B, AHEES
T, RERRO MRS, #E RS SEE
TEIIES, B S W LURES AR
Yl ol £8Th T3 SR o) MK
e Bxsted MRS € 5 AR, B
WIRFERC] AT,

HdgHoz daTe TAXSY BAERE ¢
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A THEE UA] 7150 B2 ol Z2 o] F
oA Ut 5% Az teF 7ke g 7t
Ao gl Jhdurg-o] g 9% 3
£gabed oS9 J1%e §EF THZ
&32= e Aol ohn Zz thE TH E 9
o Lol dF= ot TH XS ol ol
B2 TS, gA TR, AEEAY TdH
F, AGERNHGN 2 TIHFZE FAEH o]
don aFdM BRTIRFE JHFF
Aol EFIQIE HAtstd BY B Frt & oz
FAE AN ES =4F0 BF A EGAH
Autge] PFEAEA AEE] TYHF7 &
HAEE zotr A TYHTE a0
o2 g T YEHEL AEXEY TYSF
7t Aitsle A g AA st A Bgtgo
dojUux & 24 7|5 Znlen 4%
A TYdo T = FRo e AXY 3 HY
3t ERMEE majste 4L Fr9. o
HE TYFFolle FLAGH I} A F3e
AR EE e SFTAV ] ol 8 TYE
F4A 28l o]A S TCRI9 TCR22.2 L&
"t} o] F TCR2E 717l L2AH X7} So] F4
A2 A CDAEAE Ztule & CD4Ql TA
Ie HZ TYaF24 942 F/2 Cytokine
& gasel BYRTFIL REHO2 GHE A4
AHEZ S430 BF ATofR e
YEHMEN HEZH TY3F(cyrokine T
lympoocyte)7} 2 B7 128 =9 FE 5o HY
715¢ BEHE 88 BFRUIHN, £ @
FAME FABANe] FLARE 2H 5]
Asted 4A o) AEE FAISH NGB HEE
AAYE F#Yslgon Hadzdg4S Ay
B fdted AT ANFEE L HERE,
NK-activity, 447348 $, L2458 &
A3ttt Sarcoma-180M L 2 B7}ekS 8-1kaA
1 ALY BEZZ AFEIN A AL 94k

fan

2o 729 mean survival time2 23.60+3.654 2
HZz7e] FEYELFE 20.80+3.04Y o) ¥
B foA e F7HE B A 12(P<0.05),
Median survival time ztz} 2003} 23 24
FAFALGFEATAN d2Z 4 3o
13.46%2] 48 A% &3S BYcH(Table 3, Fig.
4).

MTT AAE el 23 sarcoma-180 A Lof tj
3 FAH e AEZEAFIC,HE 11.594
IwellZ2 U $t3, 4zte] dd A S g 4
FEG 5 Table 4-2914 b 25 2ol
238.00ug/wello) A 958.43ug/well7HA] Y& ¥ 9
o NEENFTE AT 53] ddAASAA
#2313} Z&o] sarcoma-180cellsel] 733+ =4 &
Uetd A2 Hof FAIR AF A Lol 23
Zeste dAle e Fgo Jroz 33
" tH(Table 4-1, Table 4-2).

2¥Yde] BA 24 2T A$ 8.60+
0.98g, FAH HAFE A & 4.03+1.44g2 YE}
ey 53.17%) 214 5l E(P<0.05) ZAS B
% thH(Table 5, Fig. 5).

d71A, ARG EFo2A FAYAS
< vy Y3t HET FAFYF a4
& A o] A ot Yrle S
< BEe T4 AYFERG Y
Ao A o9 B} st ozH
H7le 2ENLE BE AU FLYAE &
AR, 273} AEEe] Wy
Foll gt SHA71E 233 o2t o2 A
AR Hh g2l 3.96£0.7, AL A

R P& 5541022 R HlEte Z7}e

E A%< EcHTable. 6). §827te 22
o] 401093, FAIF Y4 FoFL 6294074
E iz = fostA Sotste 3 %S
2 A THP<0.05)(Table 7).

A THES BFH 77t 2@dte &
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A& BE rosetteFAAE L TAREY w2 ¥
HEE 2F3te PHoEAM AZFAFES
<+ 23se AU PEoE ALEGO
FAQ AFAYFo| g 22 HEEL
o Agukg A ELE v m3ly] A& v AT
of AFA Y77} 47f o] F&E 7 $-E rosette
YA z2 Asto 10719 v ZAET 10°7)
o rosette HJMESFE AFH AF g2 F L
24.441£2.01, FAIH JAFA FL 3533217
< B¢ cH(Table 6).

AN 759 FEA € 22z &8
A T BYAF a2 o] Subset Yuh+
oj¢jo] el ApAZE 0l 2 FLZF
2 B3} A (Major histocompatibility complex:
MHC)A| g8 Fglo] FUAEE AR s v &
ojAQ ALY T AIH AEEA
(Spontaneous or natural cytotoxicity)& Ve o
FHAEE B3 517) el FFo] @ EY
FA715 1M A 1E gFetn v
g4 e FFAEE T2EYsTY o] &
A ) ) E(Natural Killer cells)za s,
AERED BYFFY TY 19 oA
AAAE 7HAA gor A 2L A ¢
< QA E Y vtolg 2o ZHE M EE UAF
o gi@ & . FAF R EAste ©F
o} - 20 A NKH 47} 24t Al £0)
ol 1 GF Ll NKAI X7} 50l A3
Ao e 2R Hol Fgo iy dY
ZA ) NKAE7L 8% 482 h=RE ¢
T 424 NKA X o] 84 & NKHE9) &
A7} obd EHAEs}) A¢5Y, AL ¥
A2 Asl5d, & A FEAEN T A
o ERNEE B8 AE2F dertdl b #
+He Aoz AlpEn S HAFEA LY
NK-activityE @33} A3} 23 4 E(spleenic
cell)o} EA M Z(YAC-1)S] ¥] £ w2} 100:1

o ) 56.14+7.08, 50:19 o) 45.94+5.04, 10:1
d of 3584159501 H, FAIH AR T
ol AYF & 100:1Y o 78.61+10.90, 50:1Q
o} 60.36+8.06, 10:19 ) 44.74+6.900] 1 t}.
EF AT B4 Jdehdoud 7 29 vla
Al 100:1914 FJ G UA AFTe] d2FRYG
NK cells S E7} & Aoz st
Morgan* S0 9#H Fxz gAY
interleukin-2 TY 3 FAAAEA 1 7%
< Td% 79 4%, BUsTe] #3914 =
S AEEAY TYHT, NKA Z, LAKME 2 A
ANEFY F4 L B4 Fojsiod, Aol
A AGubgo A A e Aoz
22 . A7) 2449711 845
FE9 2942 AR TAXE &84 843}
o J& A oju] THEAE d8 W=
4 Lymphokineo] FA =W FAld] THE 54
€ APH o 2T e GYA Tl §A
Ha Ede TA XY 844 £3=2 Jeie
L2, 25§49 29, o § 839 ¥z
Zrgol o A7F4 € FPH . o
A 44 == Lymphokine®] %<& 27431 TA
Eol #438 HA3 L ¢ £ EAFAA o
B3 CON-AZ oA HjFA] FALH 9 4te]
B3 otF gl 43te IL-20] ZAol g2
M EF7]1 2 W 3A) A 4] IL-22] Autocrine system
o] ZZHAY & THAESY FHo] $450]
IL-2 ¥ t}& Lymphokineo] th@ 4ol &
AP ezlg HzHE ) mitogend] 9 & U
F&N%50 Jx 21g o)y YB}F FF
2R YuT 75 e VAR ¥ £ Yk
WY EZ S48 7 den gYSo ke
2 v 5ol 2H) oA IL-29]&4 T3}
Fo} Z2o] ZHEHT T 8o oA File
Yo7 A9 Ao £HFHE wrgstn
THO. AL 94T F HATo] 17758+
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17.06pg/ml, thZFo] 157.75+6.09pg/ml, A}
HYATo P& 313.79+ 14.62pg/mlE EN]
Ak AEF|IB AP vl & A E At 2o
T interleukin-28] YAEANA FAUE 2
7He R 1 ch(P<0.05).

ol T BY FAHYAL HgEA
o2 HI4Q 9y L Ax4 Ao By
W75 S JRAAF) 2 £3 sarcoma-1809HA)
Eo] JPAH L2 FE3td o) AL A4
#A F9 d37 53] NKcello) PR o2 24
3] ol& BAAZ BN IL29 4L F
771 FEHAEE A st miced] S A
HAR AYE FLAFE Aoz A"

2 £

€ 7NN E FAE Y JgaTE 2
F3t7l A3t ICRAINA Y AE2& HAS A]
I AZEHLE S FYsigen Az
A4S 49 BY) Y3l AU T BORE
% EEEFE, NK-activity, Y7 F4 48, IL-
2 QST EHY A 98y 2o Ang
aot.

LA E ARG o] BFYPEZYFL 236
+3.65Y 2 29 20.8+3.040 H]3] &
o 8tA F7F3tH 2.0 (P<0.05), W) 2o
W3 13.46%) YB3 AFERE Vet

2. MTTAAPE 9 2] 8 Sarcoma-180cells] 3k
AHE A AIZEA T IC,, 2 11.59
Jwello] 4t}

3 289 P4 23e D22 A%
+0.98g AP Z(FAIBAIRAD)E 4.
*144g& vERY o] 53.17%9) 918 2
£ B Y THP<0.05).

(=]
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o
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=63 —

4 HYAY P Y $HAVNE 239 2
B dZFo) 396107, FAIFJAFEA T
£ 55421028 g2 F] Hdtd 2718t
Z3¥E By

5. RAE T} U P27t R T
4.0+0.93, FAH YA BT 629+
0742 iz Fo) Y& f-9dA F7tete
73S B P hP<0.05).

6. QAo THAXS HIEHY 27} AFste
A4S B rosette F A A& oA rosetted
AREZ B sl 109G G 10% rosette
AN EFE IHT AR U2F e 144
+2.01, FAG AR EL 35334217
< 29

7. NK-activity2] 23} glojAx #2g A3
REA Lo} A A X2 v & oz} 100:1
d © 56.14+7.08, 50:1Y W 45.94+5.04,
10:1Y o 35.84+5.950]9] o0, &A}H 9
AR ZL 100:1Y w 78.61+10.90, 50:1
4 o 60.36+8.06, 10:19 © 44.74+6.90
o)At o FolA 53] 100:104 24
= F7F8 2 ¢ ch(P<0.05).

8. Interleukin-29] Atz & A Zo] 177.58
+17.06pg/ml, Y ZT¢°] 157.75+6.09pg/ml,
GALH AL F o #2 313.79+ 14.62pg/ml
E UYERAY 2Tl BTl v s
AL 9] AL T o] T2 Interleukin-28] A AF
oA Fo8tA Z718H% cHP<0.05).

ojiel 2FE FH3A B o FAlg gato]
sarcoma-180A4] £} thald HRo 2 L3}
q ZFATY) HRE AN E @ NK
cellst YZTE AT ohed TLE BEFE o]
HR715 S TRAA FYez I ICRAA
29 BT NDAA FE AL
kA AL o Ahe 3ot 9 WA Z)qf o))
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