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Immune response improvement induced by Herbal-acupuncture
with Aucklandiae Radix infusion solution into Zusanli(ST36)

Byung-Soo Ahn', Byung-Ryul Lee', Yun-Kyoung Yim’
'Dept. of Acupuncture & Moxibustion, *Meridianology, College of Oriental Medicine, Daejeon University

Abstract

To study the effects of anti-cancer, anti-metastasis and immune response improvement of
herbal-acupuncture with Aucklandiae Radix diffusae herba infusion solution(AKL-HAS), we injected
AKL-HAS into Zusanli(5t36) of CS57BL/6 mice implanted intravenousty with B16-F10 melanoma.

The results were obtained as follows :

1. In the experiment groups treated with Aucklandiae Radix{AKL) Herbal-Acupuncture, the
spleen cell proliferation in Balb/c mouse was significantly increased compared with that of the control
group.

2. In the experiment groups treated with Aucklandiae Radix(AKL) Herbal-Acupuncture, the
percentage of CD25"/CD4", CD8"/CD3e’, CD69"/B220°, NK1.1°/CD3e" cells in C57BL/6 mouse PBMCs
was increased compared with that of the control group.

3. In the experiment groups treated with Aucklandiae Radix(AKL) Herbal-Acupuncture, the
pulmonary colony number of C57BL/6 mice implanted intravenously with B16-F10 melanoma was
decreased significantly compared with that of the control group.

4. In the experiment groups treated with Aucklandiae Radix(AKL) Herbal-Acupuncture,
MST(Median Survial Time) and ILS(Increase of Life Span) of C57BL/6 mice implanted intravenously
with B16-F10 melanoma were increased significantly compared with those of the control group.

Key words : Aucklandiae Radix{AKL), Herbal-Acupuncture, Zusanli(5t36), anti-cancer, imrmune response
improvement
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« Diethyl pyrocarbonate (DEPC)

* Cocanavalin-A-

* [sopropanol

= RBC lysis solution

« Ethidium bromide (EtBr)

* Dulbecco’s phosphate  buffered

» Formaldehyde,lamide, magnesium
» D-phosphate buffer saline

* Antibiotics (penicillinm 104 U/mé,

* 3-4,5-dimethylthiazol-2,5-

= 2,7,-dichlorodihydrofluorescin

* Lipopolyssacharide (LPS)
* chloroform
* RPMI-1640 sl %

saline (D-PBS)

chloride (MgCI2)

streptomycin 10 mg/mé, amphotericin
B 25 pg/mt))

carboxymethoxyphenyl-2,
4-sulfopheny!-2H-tetrazolim
(MTS)

diacettate (DCFH-DA)

Sigma

USA

» Taq polymerase
* Deoxynucleotide

triphosphate
(dNTP)

Takara

Japan

* Moloey Murine Leukemia Virus

* RNase inhibitor

Reverse Transcriptase ; M-MLV
RT

Promega

Usa

» RNAzoIB

Tel-Test

USA

» Fetal bovine serum, FBS

Logan

USA

» Agarose

FMC

USA

« *H-Thymidine

Arrersham

USA

* Antibody-CD3-PE

* Antibody-CD4-FITC
* Antibody-CD8-FITC
* Antibody-CD25-PE

* Antibody-CD28-PE

* Antibody-B220-PE

* Antibody-CDE9-FITC

USA
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Spectrophotometer shimazue Japan
Contrifuge sigma UsA
Bio-freezer sanyo Japan
fﬁ?eﬁf 36 thermocycler MWG Biotech |Germany
Ice-maker visionfH@ Korea
Homogenizer OMNI USA
Plate shaker Lab-Line USA
Elisa Lleader molecular devices| USA
flow cytometer Becton dickinson| USA
Digital thickness gauge|Mitutoyo Co. Japan
Electric chemical balance|MC1 Germany

3) B A

M8 A2 ¥ E3H(Aucklandiae Radix, ©]
3} AKLolgt E3)S uAddigim F&gy
oA FIE A& st AHgEUH.

4) opE o] MH

Acetone®} Methanol?] ¥x=& Z2dAM F
¢ AF MHESE BHEHE T cytokine §
BF g nXe g YHE BRE T0%
acetone 100pg/mle] A& HE & BHEol
cytokine E{H-F(IL-2, IL-10, IFN-y, B-actin)
pAc] O & ASHT Rojd Ao e

5 otE ol M=

AE MEASE BT o” 5o W o
2l Diaion HP-20 A& ol&3da ZA&%
o B2 3¢ 54dY 100g€ £A7 £}
A F2 azolEagd Fo] 1 Zo] o
25~30cn® AEZ WAt o & ZHF
1000mtE %-o] Diaion HP-20 +A& T3¢
(pass®) EFAL EE3A0h. AS3A 30%
MeOH 500m¢, 70% MeOH 500m¢, 30% Ace-

—

tone 500m{, 70% Acetone 500mE ZtZ} £33}
AA E2E 8% 479 PBMCHAEYA &
olEFY fEo EAo] s EHUFE FAY
Alz8A.

& 70% MeOHZ £8& 33 ¥
M paper)3 ¥ rotary evaporator® T &
%319}t B3k 5% Mo 95% ethyl alcohol 30
neE 7Fste] A2qA mutgd F et AA
2 FAES Agstx, o94E¢ A rotary
evaporator2 T $&Fsd AAHE AHEL
A4tk GAE thA] 85% ethyl alcohol 30
wE 713t A myt F #SAse] AAE A
HES ogstn A g HE& 75% ethyl alco-
hol 30m¢E 7}t ¥ Z& =3g 23 wEd o

o A Z ethyl alcohol®& T A|A3t A}

22 20go] A1 IN NaOHZ pH6.8&
ZAFsle] A oA 12413 A § vk
BEfas Ade § st 10%9 200 S8
70% MeOH%Z fddo g A8l AL&sTH
(Scheme 1).

b L do

25 &

1) H[EAMxze £H

B AAGALE E£231] 96 well plate®] %
welloll 5 x 10° cells® H7}etiL, S5 T00Aceto-
ne% HFAE FEEE M F AXE 37T
A 7247 ¥ F 50uCi/ml ¢ [methyl-
°H] Thymidine (Amersham, USA)E 714
= oAl 822 wiFEIGitE A E R F4E AL
A FA9Le FE A At AEE A
E371(Cell Harvester)& AFE3lY #EAdHd
Z}(Glass microfiber filter, Whatman)$ ol £&35}
3, A% & A £ 7](Liquid Scintillation
Counter, LKB)E ©]-&8t WAL E9jd4e] &
£ 3s5th
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2) In vivooll A HAMZ =Xzt g8 ME
@ B16-F10 stk Bid

B16-F10 (ATCC, CRL-6475)& C57BL/6 A}
A9 kT gRERdT gHNY BRE
EEAR SIS fsEEste] EEME 1go 10m
9] cold D-PBS(Ca2+&Mg2+-free, Sigma)7} = |
AT % 100mesh (Sigma)Z EEMGS ¥
B3 1% 04 BE(1,500r.p.m., 5min. )3 o
pelleto] collagenase(1,700U/mg, Type-XI Sig-
ma)E& BI16-F10 0.lg/meol g3l 304R
water bath(37T)olA XA # FlLok
(1,300r.p.m., 5min.)8t3ich. L@ S BRES o
& 0.85% NH(Cl& ol 2 42 A& 37C #
2ol A 55/ KBS HKimikE BHA %
ELESlY B16-F102 488t B16-F10
BHAKEx10°cellyml2)el  BFRS BHET
T B8 70% AcetoneZ 3 d& B =F(5t36)
o 793 FH AT |

. @ KB o8

APTe g3 Zo] EF3%H.

£ B2 #¢-A(Control-A) : B16-F10 it E #
e B

#FA#E-B(Control-B) : 78/ Z=Ed] 18 1M
#IT % BI6FI0 MEARARIES RHEdta AlS8A
1588 =29 18 1@ M #

#Ba2E-C(Control-C) : 78 A& A E(0.1n0)
€ =824 18 1@ #AT i BI6F10 ¢AEF
£ BiEsty ASaA 15808 AANLF0.1n0)E
RSEG6)C 18 1@ EAS B

FESRE-A(Sample-A) : TAM 22 10% A%
BHE(T0% Acetoned 0.1m0)S BT 1%,
B16-F10 ¢AZFE #tast, A& 1580
BHAM T B

EER#EE-B(Sample-B) : TH 2= 20 1% k*&

2

WHE(T0% Acetoned 0.1m)E M#HFisT 1%,
B16-F10 ¢A2FE #sta, A&slM 1588
BmERmS B

@ @R
Af2e] E=E(St36)° MmEE RRHW
pREEe 9 BhEY # FES TR Kt
o BAREMEOIY, FEHE LEBRDE
fERs) mRsth

@ 5
BEHEASRE InlY EHSEE FHY B8R
HiE 2B 5H 15872 &89 B o
£2rd]o) 0.1m¢¥, 18 LE, # 158 [ s
}.

® CD3e’, CD4', CD8, CD25",
CD69", NK 1.1°, B220" 3y a4 =
24 '

B16-F104 £38 C57BL/6 7ol o4 %tx|
394 AEFEEHos A F uFE
otk v To] HYF LPAL g slo
HAYFE AAST 4TCoAM Wy 3
(immunofluorescence staining)& AA8}% 12,
7}zbo]l PE-anti-CD3e, PE-anti-CD25, PE-anti-
NK1.1, FITC-anti-CD69, FITC-anti-CD8, FITC-
anti-CD4, PE-anti-B220& ¥ X 30¥7 ¥-gol
A REZ AT b F 33 o] ¢litetEAlE
HAr2 F4A% F flow cytometer (Becton
Dickinson, USA)9} CellQuest T2 I8 o]
§3td “CD25%CD4’, CD8'/CD3e*, CD69"/
B220°, NK.1.1/CD3e"” AE%)E 5489
=3

=]
s

® Pulmonary colonization assay
B16-F10 JEilifiatk B #%h RESBHRS &
AE C57BL/6 AN mmiutk B4 7% 158
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o colony assayE HEME3IFT Pulmonary
colonization assay: FhfgSl #igpol Uvehd =
2] colony (& BAM$E(Nikon, Japan)S 2
g3l

@ HEHERE
B16-F10 m#MathE HiEst 1568 %A %
gl A HE srEEste] 10% formaldehyde iE#E
o EET % MYty 32 Eo 8T
ki3 HS scheme 29 T AL AX ¥
miglch o}ZA & microtome2® HHL TS
scheme 3% Z2 A& AX Hematoxylin &

Eosinif: 2 & 3}3ith

Addazd &4
B16-F10M X3 & C57BL/6 A o]4 g &
Bel Azbsle 2 FFEARE IS HF
AEYdSy 2 Al Eg Tl

MST (median survial time) : &L F5Y4

2
ILS (Increase in MST over control-3)

: d9E = {(T-CYC } x 100 %)

T: XL MTS

C: Hx#9 MTS

3. ¥ratERIE
HiatEs student’s t-testol]l fkall gEmslch

M. & &

1. K& ZEgtigol H{EME 850 n{x|=
e
70% acetone 100gg/mle) K& HE5H &
kS 173 Balb/e mousedld & F HF
AFEo 242} 10, 1, 0.1 %) =2 A st v)

 RERYRO OIXE= B

BAES T4 wjAe dFE Lot A,
AXY 4L 5% &FHoe 594 UA =
7tN71e Aoz Vet (Table 1. Fig.l.)

Table 1. Effect of AKLL-HAS extract on spleen
cells proliferation in Balb/c mice

Spleen cells

Group Dose production(cpm)

Media control 0 1,267+146

Con-A(ug/me) 0 38,760+5,194"**

10 12,809+2,361***
AKL-HAS(%) 1 4,231+570"*"
0.1 2,314+424"

g
»
-
H

35000 4
30000 1
25000
20000
15000

10000

Spleen cells proliferation (cpm)

5000 1

Control _Con-A 10% % 0.1 %

" AKL-HAS treatment

Fig. 1. Effect of AKL-HAS extract on spleen cells
proliferation in Balb/c mice.

Table 1. Fig. 1. Mouse B cells from healthy Balt/c
mice were treated with AKL-HAS extract(10, 1,
0.1 %). Spleen cells were cultured with Con-A
(Positive control) and AKL-HAS extract for 48

~ hrs. After 40 hrs incubation, treated 3I-I-thy'midine

uptake, the culture supernatants and spleen cells
were collected using cell harvester (Cambridge
Tee, UK). The cell proliferation were measured
to liquid scintillation counter(LKB, USA) as
described in Materials and Methods. Statistically
significant value compared with control data by
T test (*p<0.05, **p<0.01, ***p<0.001).
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2. PBMCse] CD25°/CD4", CD8'/CD3e’,
CD69°/B220", NK1.1'/CD3e" tkZ=ol| nojx|
= B2 (Table 2)

Table 2. Effect of Aucklandia lappa aqua-ac-
puncture solution AKL-AAS) on the
percentage of CD25'/CD4", CD3e"/
CD8*, CD69"/B220*, NK'1.1/CD3e’ in
mouse PBMCs.

CD25'CD4" CD3e'/ CD8'CDGY/B220° NK'1.1/CD3e’

Group Dose on ™ o™ o™
Controll 0  104:11  47:02  446:37 22401
Control-l 0 127622  79:05  496:26  26:02
Controll 0 138:25 81:04 49.1:38  28:02
AKLAAS 10 | 185:22 107:02  575:35  47:04
(6 1} 160:13 102:02 537230 85107

C57BL/6 mice were implanted intravenously with B16-F10
mclanoma (2x10%cells) on day 7. The mice were treated with
AKI-AAS on the Chok-Samni(Sz) for 10 days beginning on the day
after the first AKL-AAS injection. After 10day, C57BL/6 mouse
PBMCs (5x10° cell/ml) were isolated, and the PBMCs were washed
twice and analyzed by flow cytometer. Two group treated with
AKL-AAS showed in creased number of CD257CD4", CD3¢/CD8* T
cells, CD9"/B220" and natural killer (NK'YCD3e".

Control-1 : B16-F10 melanoma + C57BL/6 mice group

Control-2 : B16-F10 melanoma + only stimulated at Hind paw
Chok-Samni (Sz)
B16-F10 melanoma + intradernal injection at Hind
paw Chok-Samni (Sg) with 0.1ml of saline
B16-F10 melanoma + intradernal injection at Hind
paw Chok-Samni (S} with 0.Iml of 10% and 1%
AKI-AAS.

Control-3 :

AKI-AAS:

(1) PBMCs2| CD25'/CD4™ M= tez=

CD25%CD4*2] B]&o| Control-1914 104 *
1.1 % 93, Control-2014 12,7 + 2.2 %§ o,
Control-3°14 138 + 2.5 % 10% AKL-.
HAS$} 1% AKL-HASO A& 7242} 18.5 + 2.2 %,
160 + 1.3 %2 b,

ﬁj—’

(2) PBMCs2| CD8'/CD3e” M| Z Ltz
CD8"/CD3e*9] v]&o] Control-19]4 4.7 =
0.2 % 91, Control-2914 7.9 + 0.5 %% o0,

=

=]

. ol

o2y

= (=}

Table 3. Effects of AKL-HA on Pulmonary colony
number of C57BL/6 mice implanted
intravenously with B16-F10 melanoma.

No/ Pulmonary Decrease

Group  Dose . .ial Colony No. (%)
Control-A 0 12 76.4£6.9
Control-B 0 12 67.2:4.2
Control-C 0 12 69.1:3.7
Sample-A 10% 12 21.3:207  69.2
Sample-B 1% 12 455:39° 342

C57BL/6 mice were implanted intravenously
with B16-F10 melanoma (2x10°cells) on the 7th
days. The mice were treated with AKIL-HAS into
Zusanli(St36) for 22 days beginning on the day
of the first AKI-HAS injection. Pulmonary colony
was observed 15days after the B16-F10 melanoma
implantation.
~ Control-A : B16-F10 melanoma only,

Control-B : B16-F10 melanoma + stimulation at
left Zusanli(St36),

B16-F10 melanoma + intradermal
injection into left Zusanli(St36) with
0.1m¢ of saline,

B16-F10 melanoma + intradermal
injection into left Zusanli(St36) with
0.1m¢ of 10% AKI-HAS.

B16-F10 melanoma + intradermal
injection into left Zusanli(St36) with
0.1m¢ of 1% AKIL-HAS.

Each point represents the mean+S.E of 12 mice.
Statistically significant value compared with
control-3 data by T test(*p<0.05, **p<0.0],
***p<0.001).

Control-C :
Sample-A :

Sample-B :

Control;3°i]*1 8.1 + 0.4 %R, 10% AKL-HAS
o} 1% AKL-HASlA Z+7F 10.7 + 0.2 %, 10.2
+ 0.2 %= velygoh

(3) PBMCs2| CD69'/B220" MIXE thzs

CDB9Y/B220% 8] ¥]&©°} Control-1914] 44.6 =
3.7 % 91, Control-204 49.6 + 2.6 %R o,
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Fig. 2. Representative lungs to show inhibition
of melanotic colony formation, and
histological analysis of lung tissue of
B16-F10 melanoma metastasis in C57BL/6
mice.

C57BL/6 mice were i.v. injected with 2.0x10°
cells B16-F10 melanoma 15 days later, tumor
pulmonary colonization became palpable, they
were sacrificed, fixed in 10% buffered formalin and
embedded in paraffin, Paraffin sections were
stained with hematoxylin/eosin. The panels are
representative photomicrographs of each of these
tumors (arrow) at bright microscope (Nikon, x100).

Normal group : not treated (A,D)

Control-B : B16-F10 melanoma + stimulation

at left Zusanli(St36)(E)

Control-C : B16-F10 melanoma + intradermal

injection into left Zusanli(St36)
with 0.1m¢ of saline.(B,F)

Sample-A : B16-F10 melanoma + intradermal

injection into left Zusanli(St36)
with 0.1m¢ of 10% AKI-HAS.(C,G)

Sample-B : B16-F10 melanoma + intradermal

injection into left Zusanli(St36)
with 0.1m¢ of 10% AKL-HAS.(C,G)

Table 4. Effects of AKL-HA on MST of C57BL/6
mice implanted intravencusly with
B16-F10 melanoma.

Group Dose anl\;;;/al MST (day) g}g
Control-A 0 12 17.1+2.7
Control-B 0 12 18.4+34
Control-C 0 12 17.6+2.6
Sample-1 10(%) 12 247429 40.3
Sample-2 1% 12 22.6+:3.0 284

C57BL/6 mice were implanted intravenously
with B16-F10 melanoma (2x10° cells) on the 7th
day, treated with AKL-HAS into the Zusanli(Stag)
for 22 days beginning on the day of the first
AKL-HAS injection.

MST(mean survival time); ILS(Increase in
MST over Control-C)={(T-CyC}x100(%)

T : MST of Sample group

C : MST of Control-C

Control-A : B16-F10 melanoma only

Control-B : B16-F10 melanoma + stimulation at

: left Zusanli(Staze)

Control-C : B16-F10 melanoma + intradermal
injection into left Zusanli(Sts) with
0.1m¢ of saline.

Sample-A : B16-F10 melanoma + intradermal
injection into left Zusanli(Sts) with
0.1m¢ of 10% AKI-HAS.

Sample-B: B16-F10 melanoma + intradermal
injection into left Zusanli(Stgs) with
0.1m¢ of 1% AKI-HAS.

Each point represents the meantS.E of 12 mice.

Statistically significant value compared with
control-3 data by T test(*p<0.05, **p<0.01,
***p<0.001).

Control-3e14 49.1 + 3.8 %1, 10% AKL-

HASS} 1% AKL-HASOA = Ztz} 575 + 3.5
%, 53.7 + 3.0 & uebgch

(4) PBMCs2{ NK1.1°/CD3e" M= Lbzs

NK1.1*/CD3e*9} H]80] Control-1914 2.2 +
0.1 % $13, Control-2¢14 2.6 + 0.2 %} oH,
Control-3914 2.8 + 0.2 %1, 10% AKL-
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HASS} 1% AKL-HASOI A& 2kzZH 4.7 + 0.4 %,
35 t 0.7 %= Jebytch,

KE

Control-1914& 76.4 + 6.9719 12, Control-2
o4} 67.2 + 4.27§1 21, Control-391 A 69.1 =
37715 1, 10% AKL-HASS®} 1% AKL-HAS
HNEe 47 21.8 + 2070, 455 + 39712 eI
o} (Table 3, Fig 2)

3. Lung colony numberdfl oj%{=

ELFMST) ¥ AHE(LS)ol| o]
B

HFAEYSFMST)E Control-1914 17.1 +
2.7 913, Control-29]14 184 + 3.4 ¥od,
Control-301 4 17.6 + 2.6 It} 10% AKL-HAS
9} 1% AKL-HASOI M= 742t 24.7 + 2.9, 22.6
+ 30 22 Yeh} dYE(ILS)E 10% AKL-
HASS} 1% AKL-HAS®I A 27+ 40.3%, 28.4%%]
t}(Table 4)

2 o

pg
=
[

gll

V. £ £

AZF(Aucklandiae Radix)2 H1EFH(Compo-
sitae)ol] BT 2454 FAY EAE(Aucklan-
diae Radix)®} HR22, 71&5 A&l 28l
PEY Ao fTRiEM BHHNE BFARER
iR BETR MR BT HaEE FRE '

x5 5 s 7P dolM, —GIRFE g
L PRAE EERE AEL EFRE S 8

KiERASD Y #wHon®,
CHBAEES D AEL ‘Rokel 8% £
TR BEFER BE EHE ARTEEEE
2t 71 A5 ol
g Ego U 2Ee Y8R 9
Atk oldl i e Frge FTERANAM B

f=)
gey

g & ZolAH H& dehdg®, 1 F <HHEAR
SO0 FEERBRS R R BRI
WFAERS ol F 2 gEolAd Role il
BEEEE R B RR-REABAERE S 2
29 B 7P BHE mEoih

EES RFES <BE>V<HEmRimE>olA
“BRZ ARG HIE, ALTRE S ] ER
BE B, <ERE>NE ‘EEETAE B
TERTEE MLABEE BURRELE ®RY
% BEZE EBTK BEEE EMYL AR
Tyie..... RiRME BEZAES BEEN KR
ZUFiRER RBBE2M SEKRZEET
x BEMZAER S std manmd s
g, B FERE DERETH BWEH STR
B ATFREZELBL"S 3+ ERES &
BAE, TV “BBE BEEBIE EEL B
BABEE BRGFRE RERE MINEX g
B, BOS AEETERSE METE e
Rt DBGRMIEE EERele st L
feoll AT Bpdon R, &% 5y
o2 tff, ~NE ABS BB K
gme, B RESKRTY SRS RE
' AR gERnpkd 98 tHEAE
MET e, HE S, ERY kakAd B
%, BEEES] FRANESE, B9 LT,
BRETE, BESE, BFEEZ, LOFBESRE
3 JED HEAESE FHT HES FAES
o},
Egel Ud pRew BEES HIEE, i
ik L RERTEY SN2 48T F e
o', &9e mipaREes BRI, £0 5
S BREBFO) A, EmibprEe iEH
of gty o, % £ HE, MM, HiE
BT, BRpEY KE#HkRe F2 ERNY
o}, olofl FEste] <EFI>P<bEHEREHB>N “iR

[1=1
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mErael tatd 297t §IAY o) FA Fe¥n
o E% sl A gmE A¥olela %
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ol #adl gEol HE 1 2 BES B
mimel st EEY EnEEel 71X
£ 71 AEAQ] BHoRA @EECl BER &
frol Aol Bar Enieh T BRHIES HR
he Fl 7HAL A 2 2 EEY A
@l MBRE WSO BEJAE BAE B
+9 EERC 9. &, oW el LAY &
oS AT oW SR el o8
o pET & Ao, WMk ERm o199
oz Rel HA Urtr] & 3] KR
#7 Aol T F4liol Rayol Tk

mEgold el sasol et <TiE>
P CERSER o BRERZ AL, BRK
&, HEERIEEE, FRIMEESRA, ARIEE,
------ , Aiw" o2 st BHE RFAA 45
fEe ol B8, WE IR, I, BIR, K
2R, B, BEZRE 5ol Mol s U
%Y gdcn g EEel #Bs SR
R, 20 @Ee @get mael £AEE
HEt BT BERS R, B2 FRWYT,
27 EEY Hmpd AR B BERd &
B EME Fm, 7%, K5 ERNS K87

HMERBET Aozt stk

B BRELY BRAE EFsn opdE
2 BEEe) P& wHAR ge wrt gon
BE R ADV7IS F4, KEHRERK, UBRE
B, akfiE 59 ASAHY AR, gEE
B ANaE obF 7| wE £Fo oA
2331 Qe Ao,

FiEmgol Ao o2 Eel wRE T EM
LT BOAHREES BT @R R
R} AL, (LBEIES 2aME EHE &£ A
AT @) EHHC] T BolddE BifEA
o] 7] WEol, 2H5HiE LERES olAe
WEHY WMESS @RED AR

GOl Am7t aos BCE EMNSE
MEEA ARZRE GASE MEY, B
Mol samol A A wABREYSE R
st} ECE AATLZH @) EEHS
Mt RS ®wste Aold, kucE B
W HeE MARSAY Mt SRRES
Bl HEE RESHE EHY KES GER
fEolg 300 =8 eERKKe mael e i
1B £EE Bl MEMEY MiAk fk
KE=, dlolel2, i, ®Wol ois i
fa9} cytokine2 4@ ste THEMY HElal: &%
RESZ bg + At ol2d aERES
FAT RERES BEGS TRBE HRE
I, SE SEEESOl YoH, ol LRk
EPL gl Toiwx 941, BE EEiERel
AHEE 5 9en, O Fol AR IR KRR
53], HERe Eae mastd Al
TE HEshs FERpeERRe) HEARL 3
O gfols EERE, EEaRg, vlosa
EEL, HEREme, SF4nEs B8R 3
Aol ol e mae R wagel e BESL o
FI A3, ofgl B HEABLS HTEET
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olis: - oldd - A2

T Fikel REH X A AB7HA HED @
of 9J8td T helper iz # Twm #lgT IL-2,

2.
=

IFN-y, lymphotoxin
L4, IL-5, IL-6 ¥ IL-10& 4&E3l9 IL-3,
TNF-« @ GM-CSFE T 2 Tuz Z5oIAM &
EHE Aoz gAHO,. o|E9 Ml Aol
£ HET &R, Twe A fusEe [L4S
[gES] £®E ®/MAZT Twmold Hwst
IL2 2 IFN-vE IgE9 £%e Mslsls RE
of, Tue #EME7F 4 ¥ IL-10°] Twi #EAzS
cytokine 4K EE #MHI3E, IFNvE Twe iE
fal cytokine £® < MHITTHE AMLE Ho}
2 A2 & cytokine £HE 5319 fHE
i RS RoBA fmmEel BMasts A
oz AZdrc
pEemd 59 Kae <EMY G
B o “EREAN, BRAF, EEXREH 9
“BRMZ, BWRT, REUER", GBRB
o] “FSRAE, ERLE, <EE>™ O o
“WRAE, EBTR, <ERmE o REE
BAEE, BABEA” 5o Yehis, olge
el B 2 TS EfY e gres
TR KRBLES ERY BHOE HTh
Z ERE AR molA —9 gomel Este
%57 BHT MO2R BRE —99) KRe
Yo7l EEEERS MBOE Hol, KRS B
BT A REE T QI MY &'
Y AL ERE FAxste RAodn Ao,
2B RS A BHHE BHNT &
T RS REEY oS pumss
EFXE BEST £Eol EERIL AP
BHBES Riseny) sypire] FEE v
Bog &% KRS BBE KOS HEER
I myo) EEERS 49 oS HESE KX
3} e BiEstT e KA Kol EASS

°l&

£EST Twy #lEE

kA= EHol el ddl Hamed ERE 3
23] gESHA st KRE wReE pirYe
Z, PAERE, SIERE MARES BEERC)
lonl, Wi, HAERE, BESK BER
e @WAMAAD a8 wad AR KE
MRS WEAA S, EEARINH 9 BR
HE7E Qe Aoz, @y mikrt WD, &
NiE@E7E Foaed £E 2 agd g5 &
Qe %o gggo] U

REZE(St36)E “The, B, T, ="
1= 9%, 2pmEgd B, g AKX
oln], Hff Ltoll B, AHTAK, EBELH
A, MEK, PRLEA + shtols®™, %
K, REBRSE XSS #ER, BE B85
FLEE SRS, R, AHE, BaSO £EINT,
BT, I8, BE, ohig, FH, SR KE, B
8, GEFE, BCE, T, AU LBEHE, WS

o ERRE RREDT KRS AUT dov

Y KRMOZ HEBHE R emEENET
ZEE v A

CD< cluster of differentiation?] %42 ®
2)eixt B4 ue}l CD1, CD2, CD3 Fo2 &
2. CD4' THEE: Bz T = Jo]xm, CD8
THEE dA] THE E= AZEY T 4E2
CD4, CD8L& THET-E thA] st B4
A2 o] g1 9o, RE THE Edd BF
HE EAQAE CD37F Uttt ¥ THETE
CD4¢} CD8 % &gt 71z}, CD4" Bx TA
EE OA AYY BE THETm)S Aoy B
THAE(Tw)E FEAd. CD4T MHC Ao
Fd< AHsn 439, CD8E MHC A|Y
g 43t FEeo.

CD3%E T celld] BEslo], T Y=ZT J4 £
Lo ol AFE ATE AEoz A
8lil, CD25% activated T & B cello] 2 X3}

z
=4
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RZBO mirst AF 20| HifF X REERO| OXl= W

1IL-2 #8419 71%5& 37, CD69+ activated
B & T cell, tAAE, NK celld £x31,
B220& At ¢1A1% moused] BAIE EHE
o A EAF eI,

22 cytokine A M E BAFE o] & ©
o 8 ¥ (immunotherapy)e ¢80 A F2 €
2 itk in vitrodl A HIAHEZE A3 A
dxYAol| FAG F GAEE Fo|EA, in
vivooll4] 84359 THE, NKAE, DCs A X
Z0] YA EXE apoptosisE FE3= X FHol
t}. o2 Ao = A o] (Mouse mela-
noma)Edo| AlLEEH, ole FATFA vl
A ZF AP Qe wgeW, Molg dAT3t
71 A mdolct B AT A AFH mela-
noma o] RHd| kF HEFE Z=8 A&est
of WAMEF] 2|8 npatural killer cell
cytotoxicity® CD3" (T cell), CD4+ (T helper
cel) % CD8' (T suppressor cell) @ NK cell
Ao vy W, 3 ¥2 4d §=§ @
stadch A4 2433 eldl M= CD8' Tys vhs
3} CD4" Ty AEeiM 25 IL-29 IFN-y
Soll 9z NKA2e #Ag3stg B3 FAEE
HAste FEo]l dojdt. T#@iM THAEY &
Aste A9 dgAAdA HF T 7]A
S 2 T helper (CD)¢} s/c T (CD8)] BA 3=
gusith. T AEX WE352& CD4'/CD8Y/CD
3e's] @AM ESF9 ZF7te IL-2, 114, IL-10,
IFNvZ2d37t 59 53 9o TAz
co-stimulation 91Z¢1 CD28 So] Z7t5® T

HEZ87} o] FAXL, ol BT 27] B

AHE BN BEHEAQ CD25/CD3e’, CD44’,
CD69%/B2209] Z7t2 & ¢ Yot A& 4+
oA THE 48442 CD3e #& AZA7|e @
Y NEA| 2o ] EFPAE, F K FEAY
CD28% EAl0] 5728 <+ e wyg 43y

gz 2, 71£9) CD3 $4A TS AZA
e HEe 97 JdA, & T dis)
A9l ¥h&-& YERR] 29X CD37} CD28&
SAle AFA7IE WA 2Ho] o AFHoR
F A e AE& FPsHd.?
NK-T AZE QA A EAsts GAZ AA
8¢ 4¥L gz ol FHHz Yoth?
Acétone™} Methanold] =& 2asiA F
2% AF HEAE BHE T cytokine &
BF BEd Xe s 492 ERE T0%
acetone 100pgmiel K& MESE HHiEol
cytokine & (L2, 1L-10, IFN-y, B-actin)
BEEol O ABEY Hojd Aoz Yeyth
oo EH#= T0% acetone 100pz/mle) KF.
MBS BHEES 7173 C57BL/6 mousedl A
FE2Y uZFHAE 77 10, 1, 01 %9 FER

e

Aty nFAZY FA UAE dES ¢

ol A3}, NEY FAE FEo ESHS Fo
B A FMA7IE A2 e th(Table 1,
Fig. 1). .

A9 In viveollAd HEME F23 43
AY A= CD25%/CD4*e] H]&o] Control-19]
A& 104 £ 1.1 % ©I 2, Control-29 A& 12.7
+ 2.2 %92, Control-3° A+ 13.8 + 2.5 %°]
3L, 10% AKL-HAS®} 1% AKL-HASY|M+ 4
7} 185 + 2.2 %F 16.0 = 1.3 %Z A3 F7}
so} YebtthFig. 2).

CD8*/CD3e*<] u]&©°] Control-191A1= 4.7 +
0.2 % 9]3L, Control-21 4% 7.9 £ 0.5 %P
o}, Control-391A= 8.1 = 0.4 %o, 10%
AKI-HASS} 1% AKL-HASS|A & z+2} 107 =
0.2 %3} 10.2 + 02 %2 o4 YA 7150
UeltthFig. 3).

CD69"/B220" 9] u]&¢] Control-19lAE 44.6
+ 3.7 % |11, Control-2¢] A& 498 + 2.6 %
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ohH% . olE - 22

don Control-3°]4 & 49.1 = 3.8 %Az,
10% AKL-HAS®} 1% AKL-HASAM & Z#Z
575 + 3.5 %3} 53.7 = 3.0 %= T4 SUA F
7k=o] YebstthFig. 4).

NK1.1/CD3e*9] H|&0] Control-114E 2.2
+ 0.1 % |1, Control-291 A& 2.6 + 0.2 %%
©1, Control-391 4+ 2.8 + 0.2 %031, 10%
AKIL-HASS} 1% AKL-HASOIAM T ZHzZ 4.7 +
0.4 %3} 3.5 £ 0.7 %2 F94 A F7HE Y
bt chFig. 5).

29] In vivoollA] PBMColA2] A E Z
Az g3 APAAR v]Fo] Hol E=&
(St36)ell AlEd k& FHol AFAEY
I A3 FETS ¢ F A

Pulmonary colonization assay:~ B16-F10
iRtk B % KE DESE BEES &
AR C57BL/6 AF A Mtk B8 14 158

of Fhfgel #zpel el B9l colony 5&—%

BAT% S5 (Nikon, Japan)2. 2 BRI

2 A3 Lung Colony Number= Control-1
oAM= 76.4 + 6.9719 32, Control-29)A4 = 67.2
+ 427191 29, Control-39| & 69.1 = 3.771%
i, 10% AKL-HASS} 1% AKL-HASo|A = 7}
7} 21.3 + 2.0709} 45.5 + 39702 UelY Lung
colony number®] #ZA&o] Z}7z} 69.2%, 34.2%
2 Jelwtth(Table 2, Fig. 6.)

WEMMEES B16-F10 B#m%kE Bist
2 158 #%l & BAA WHE sl FEs)

E A3} Control-191A & #Hlz22]o] dojgd A -

F7) wo] Yehdi, Control-291 A= Control-1
A Hote 4Egot B 9 BI6-F10 ¢
AEF7F Jelgen, 10% AKL-HASAME
Normal@ #|MZo] ZAIY =& B16-F10 &
AZF7 AA #aso] vehk(Fig. 7.)

BI6-FI0MZFE C57BL/6AZ o4 2,
AE MESY BRES TZEGLO)AN AL}

7] AN E 25 EH AlFste 2Y AEARE B
et PAAELT E 8L TN

P PELFMST)E Control-1914 = 17.1
+ 2.7 ©]9 2, Control-291 4 & 184 + 34 ¥ o
o, Control-3¢9l4E 176 + 26 931 10%
AKL-HASS} 1% AKL-HASO A& 24 247 +
2,99} 22.6 + 3.0 2 JEI} AW E(ILS)L 10%
AKL-HASS} 1% AKL-HASelA Z+2b 40.3%%}
98.4%2 L}ebskth (Table 3, Fig. 8.

ojde] 4¥ZNE FHHEHE KE WESY
ggirol WMz F2Ente] op]z} WA
TE BHHANA g 9 gHojR B Fowt
7t e € F UYen gz JideA
o] &go] 7ldgrt

V. &

B B(St36) ol MM AE MEIE BH
Mol REEEs T vmaEel Bt B
122 zegstazt C57BL/6 AF 9] B16-F10
FAEFE o) & K& Hgst PBMCo
A} Cytokine &% -F 887 PBMCS ififlfl 4
S5 #7, Lung colony ¥, HAAEds 2 49
&8 Tod gy 2L HEE A
1 pehssmine] @i AP TAA dzFro
CRdiiri=

2. PBMCe CD25'/CD4", CDS8'/CD3e’,
CD69Y/B220%, NK1.1%/CD3e" thzo] %
BERBIA e el gstaich

3. A¥ 79 pulmonary colony number?} T
ZTRY ZAas

4. YT QAEdret dd o] qEzTEY
F7rst A
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