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Experiment Report about the Effect on the Anti-cancer of
Herbal-acupuncture with Evodiae Fructus Infusion Solution

Kwan Bae Cha, Yoon Sik Kim, Ho Ryong Yoo, Hyun Kyung Jo, Young Seon Oh', In Chan Seol*

Department of Internal Medicine. College of Oriental Medicine, Daejeon University, 1. Hye-hwa Hospital

This study was done to investigate the effect of anti-cancer, anti-metastasis and immune response improvement
of herbal-acupuncture with Evodiae Fructus herbal infusion solution(EF-HAS). To study the effects of anti-cancer,
anti-metastasis and immune response improvement of EF-HAS, we injected EF-HAS into Chung-wan(CV12) of
C57BL/6 mice implanted intravenously with B16-F10 melanoma. Then, we have examined the effect on the increasing
of spleen cells, the effect on the number of CD25°/CD4", CD8'/CD3e", CD69°/B220°, NK1.1°/CD3e" cells in mice’s
PBMCs, the effect on the pulmonary colony number, and the effect on median survival time(MST) and increase of life
span(ILS) of C57BL/6 mice implanted intravenously with B16-F10 melanoma. The following results were obtained; in
the experiment groups treated with EF-HAS, the spleen cell proliferation in C57BL/6 mice, the percentage of

CD25%/CD4", CD8'/CD3e",

CD69'/B220°, NK1.1°/CD3e" cells in C57BL/6 mice's PBMCs, and MST and LS of

C57BL/6 mice implanted intravenously with B16-F10 melanoma were significantly increased compared with that of the
control group. And in the experiment groups treated with EF-HAS, the pulmonary colony number of C57BL/6 mice
implanted intravenously with B16-F10 melanoma was decreased significantly compared with that of the control group.
These results support a role for EF-HAS might be usefully applied in treatment of cancer.
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A 2 X X BHEOE HKIEY #E U HERTES Qiod 888
4 Y.

Eolg AEH G 717 BIgAH0l MEY T[YSAOF CREIQHe Fzhy slool e Agtsly LokE AlE
wjotol AAAY|, S4EY], BRA U 9REE S 0184 QY B9 shiEA, Ay 485k Adn ke g Juskn
Hol £A9] MRS HAS o 1§ 2N A H ZEf FaE cFANE T el Felsla £Ra orzol Aol
tholad TEA e LiEE ok Aglolnh, ke 2auiekolA] 5 BAlol A8SHEE SOEA FE S dlwsha X Foks 2
A-HEBLES FHoldo] AMLIQ 1915 AXBIL o] &9 olc}?. AT WoAZS iy W X B Bol SESKHE B}
¥zt X7 5 A9 Z o SEBINCPY. ol glom, FHAME 245 A S8HL ek

Brolol e g, BEm, IR, AUH, L IR0, HUE, WREE SoIAtg 2 HASZK G0l tisle] GAQHS 0|8 A
FEE, G, T, 7 B0 399 ¥WFo g8t 2 4 U g8 d7Es HREC A", R, F2Y, wer", e
onl, I whE7IROE RMIE, KRR, ZAENTE A, B W B4 59 SRR} UL, 6] BEEworEQ) aor
RIMERE, HFEH 52 € 5 AL, ol2d Sk thsh stolét W W75 iE GFE 99 g=RK oS E 5
* WAAAL : HQIE EA BT HEE 2597 tiFulstmRE &3kl ASLL OFEIMA] BEHEAR O] i Aled] tigiie JE 4

- E-mail : seolinch@dju.ackr, - Tel : 042-229-6805 UDCE. ololl KAR= ik, b, BR, RIEY §50] Y= BE
CE4 1 2006/05/17 - 4E 1 2006/08/25 - AYEW : 2006/09/21 w’g orlg RAS B, MIFER, ME, B, BRI

- 1261 -



Al - B84 - REE -

49
1. ME
) S8

2 dgd A1gd 48E Fe 4 =3
mouseZA], HEHIEHE]OIA Sggot 43 JUMA LFHA
FE(EeE 221% o], ZX)E 8.0% old}, 24+ 5.0% olsl,
Z 3|8 8.0% 0]8}, calcium 0.6% 014}, 01 0.4% 0]a}, AFQFA} uH
gt A}Z Co., Korea)?} 22 £56] 5611, A2 22+2°T, 4
S 50+10%, 7:[3:‘/(] PlZA]Z_]-
.

H

A
=]
3
=
S

l
—_
©
S
S

=

1
—
a1
=)
w
S
S
-
&
=

=

Srew 22523 okl (herbal acupuncture solution; HAS)
2 3 =Zo] AAISH eho] whet diaion HP-20 $X1& 0] 8310]
MZESICE B2 228 BEd A9 100g2 diaion HP-20 4]
7} B0E F& chromatographyoll Fof I 0] @F 25~30cn
71 2 wiAl WR|EIT 01 S84 1,000mE 211 Diaion
HP-20 A& SFAA REHA S BEIcI=, o] (A& o
A] 30% MeOH 500m¢, 70% MeOH 500me, 30% acetone 500mé,
70% acetone 500micll ZtZt EIAA d2 2E F 4FY
peripheral blood mononuclear cells(PBMCs)ollA] cytokine &%
gyol 7h £2 70% methanold BT BFH AFAE
R8I

70% methanolZ R 232 34k o1sly, o] ool
& rotary vaccum evaporator® 21Ot HE5GI9ILE 5&5F BEH
Mol 95% ethyl alcohol 30mlE 7I5ld Aol WHI]T7|IL,
g YRS & HojR] AHES T i1 AsIR L
& tlA] rotary vaccum evaporatorZ 29} 5T & ATl

£ oAl dFBINEE olEA dofrl Ame] THA

85% ethyl alcohol 30m¢E 715k ﬂ*] WBHA] o
H48 FFES tiA] dH A HBIRIAL, o] olulol ThA] 75%
ethyl alcohol 30m¢E 7}151ad QIA]7 ]_1_ AL BXIFVIE £ 3
3] ¥h=Est ThE, o] o QF9] ethyl alcoholg 7t AIAGHA
TR ERO] 20g0] HEE 51911, IN NaOHE pH6.8% ZE6}
of Al 124171 @RI vl vizke 2Rug Aty 9
7S & 70% methanolS 7151 242 10%S} 20%9] S 2 3
A5l ARSI
2) 70% MeOHZ RIEgrorAN(EF-HAS)e] <98t PBMCsQ)
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(1) PBMCs ¥2] 9 orzAz]

=

@ PBMCsQ] £g]
C57BL/6 mouseE AF BIFHOTE X|ARIZ] £ spleeng
£06la, H&ESH spleeng 100mesholl S 3L syringe piston
HAREOR 7PEA Ea 22 E BHSINICE 24St spleen £

& 15m{ conical tubed]] F74 ¢k 58237} diX|5l] ZA] Holgl&

AAI &, 25UE F5) 2x1 AHSKL o F, 0.83% NHACI
NS D 587} incubationk}H HEFTE SEAIZCE I8
] 27} MAEE &, centrifugeE 2,000rpmoi| 4] 2027 A2

gt ThE, buffy coat 225 o] o A AESI

@ A ziiek B oHERT

PBMCsE 24-well plateol] 1x10°7H9) MZE LIFo] 2t well
ol B8}, 70% methanolZ EF-HAS(100ug/mt, 10pg/ml, 1ug/
ng)ob FINAET(LPS, 2508/ nt)E 242+ A2l the, 4 &
O u@F8t & Dulbecco’s phosphate buffered saline(D-PBS)Z <=
M5l total RNAZ EE[519)

(2) mRNA SR} 24

(D Total RNAS] &&

PBMCs wiet £8 = 24-well plateQ) AEZRZ A ASH
RNAzoIBE 0]8235}0] total RNAE F&E3FIYCE £E3 PRNA—
diethyl pyrocarbonate(DEPC)E A 2|3t 20102 %T—?’r—’.‘—oﬂ S3HA]
7 YKL, RNAZS 2015171 Yk RNA 448E ethidium
bromide(EtBr)7} S01Q& formaldehyde buffer@t 430 70°Col
Al 1027t denaturation A]7] &, formaldehydeE W& 1.5%
agarose geloll loading dye@} € loadingold I &+& 215}
%irk g SOIEH RNAE
chain reaction(RT-PCR)E &35k 2438131

@ DNAY] &4

RNAQ WAL ¥1EE 201571 Slaf FHIE total RNA 3
w2 75CoAl 1027} denaturationA]7]1L, O]1& THA] 2.5409]
10mM deoxynucleotide triphosphates(dNTPs), 1402} random
sequence hexanucleotides(25pmole/25.0), RNA inhibitor@! 10
o] RNasin20U/gf), 1449] 100mM DTT o 4409 5xRT
buffer(250mM Tris-Cl, pH8.3, 375mM KCl, 15mM MgCl,)} &t
A B8 &, 1409] M-MLV RT(200U/ p0)E 7K 5 diethyl
pyrocarbonate(DEPC)7} HElE SH4E Tidld & 237}t
20407} FEE BFERICE O] 20409] RNA gH2 =8l g 2 412
H AMEEEIN 37T B2 f£XolA 608 S0 vieAl
first-strand cDNAE M8} T}, 95CollA] 108 S0t BH5)
M-MLV RTE EZH3RIFIL & 5,
Ch olEA ghdo]l AEH  first-strand ¢cDNAE
chain reaction(PCR)E &8k 2418191

@ DNAS PCR &%

PCR £Z2 primus 9% legal PCR system(with high
pressure lid)& O]&clo] 4@51irt. PCR §IS2 oln] &EE
1409] first-strand cDNAE F HHEE A1235198 =], first-strand
cDNAo] sense primer(20pmole/;€)Q} antisense primer(20pmole/

reverse transcription polymerase

Hl
Elo
]

ZA] deep freezer

polymerase
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) E8ista 1uE 716k, T 3ul 2.5mM deoxynucleotide
triphosphates(dNTPs), 3¢ 10xPCR buffer(100mM Tris-HCl,
pH83, 500mM KCl, 15mM MgCl) % 01840 Taq

polymerase(SU/ )& H7ISt ThE, & F37t 30p7t HES
HAERS4E 7K &, predenaturationg  95TColA] 5,

denaturationg  74CollAl 58, annealingES 55TolA] 1%,
elongationg 72Colj4] 12 &¢F 242} Bcycles At F, wixi
T}OF postelongationZ 72°CollA] 38 B¢t Alsle] PCRE 4=
kit 2+ PCR productsi 20184 1.2% agarose gelol] loading
Sl 120V oA 2027t Fr7IgEe Bl 24618

PCRo}| AIE%E oligonuclectide®] primer ¥l&E 2 tha3 2
CHTable 1).

Table 1. The Genomic Sequence of Oligonucleotide for PCR

Primer Genomic Sequence

sense oligonuciedtide 5-CCTCTICTTGAGCTTGCAAC S

IL-1B antisense g s
oligonucleotide 5-AGCCCATGAGTTCCATTCAC-3

sense oligonucleotide
IL-4 antisense
oligonucleotide
sense oligonuclestide
IL-5 antisense
oligonucleotide

sense oligonuclestide
IL-6 antisense
oligonucleotide

sense AIgONUCIeaNde 510G TTAATGCAGGACTTTAAGGGTTACTTGH

IL-10 antisense ! f
oligonucleotide 5-GACACCTTGGTCTTGGAGCTTATTAAAATC-3

sense oligonucleotide
IL-12 antisense
oligonucleotide
sense oligonucleotide
TNF-a antisense
oligonucleotide
sense oligonucleotide
B-actin antisense
oligonucleotide
sense oligonucleotide
IFN-¢ antisense
oligonuclectios

5-ATGAAGTCGTTCTCCAGAAGCGC-3
5-GAAGAGCCCTCAGGCTEGACTG-S

5-GTGCAAATGCAAGGGATACC-3
5-TCCATCTCCAGCACTTCATG-3

5-ATGAAGTTCCTCTCTGCAAGA-3
5-GGTTTGCCGAGTAGATCTCAA-S

5-GCTCCTTCAGGAATCTGTTC-3
5-GGCTCATGTACTTTCATGAGS

5-AGCGGCTGACTGTCAGATTGTTAG-3
5-GTCACAGTTTTCAGCTGTATAGGG-3

5-TGGAATCCTGTGGTCCATGAAAC-3
5-TAAAMACGCAGCTCAGTAACAGTCCG-3

5-AGCGGCTGACTGAACTCAGATTGTAGY
5-GTCACAGTTTTCAGCTGTATAGGG-S

3) Spleen celld] BN EALY & &5

Spleen?] HAMZE EZISIH 96-well plateQ Z} wello]
5x105704 cellg @11, EF-HAS(100ug/ml, 10ug/ml, 1pe/me)E
SEHE AzIBIARrt FENETLSE cocanavalin A(Con-A, 10
pg/ )& Mgt &, 2t cellS 37TolA] 72417} St wiekst =1,
50pCi/ml2] methyl-3H-thymidineS 713} CIS, TIX) 84]7} &
oF mRSIGAE MEWNE E+E ke S940 &S E55)
71 218} cell harvesterE A8} A =0
filter Qloll B}, 018 AZSE 5 liquid scintillation counter
£ ol83l gkl SAAA49] A4S ZHSIN
4) In vivoo A1) HAME SR} 2435}

(1) B16-F10 QM EF9) 0)&)

B16-FI0(ATCC, CRL-6475) QA ZEFZE C57BL/6 mouseQ)
sl Avhuledsled €2 ¢ £F Igol 10wl cold
Dulbecco’s phosphate buffered saline(D-PBS, Ca®* & Mg* free)

glass microfiber

_\..

€ 718 &, 100mesh® & & 223t #, THA] 1,500rpm e E 5
22 A4 228190k 282 1,7000/mgd] collagenaseE A4
218} B16-F10 QM EF 0.1g/miol} M2lgkod] 30274 37T 9| water
bathollA] wieFAIF] & C}A] 1,500rpm @ & 5827F 2l EglE|gich
A Ch2 0.85% NH,AE ol 2 42 5,3
27 Al HEFE ARl FH, v S
st %‘E’JQE A ELISIA B16-F10 M 2FE BEISIICE o]
A doiZl B16-F10 ouﬂif(leo cells/mouse)E C57BL/6

mouse?] MZ] HWol 0]Algh T 70% methanolE EF-HASE
C57BL/6 seQ (CV12)°1| & 2193 oA &g 8%

AT thed Zol 2R3
@ tix-1(Control-1)

A 747 Zollgk Bl6-F10 M ZFE o], I 9 7]

T Aol o AXE KA 22 o
@ A& F-2(Control-2)

AE AR ZHE] 6271 thfzol] 1Y 18] syringe HEETHS A}
U3l A1 AASKE Aleg ¢ &, 74 =le 2 Bl6-F10 &
HEZFE V SHiL, THA] AE 8UMFE] 153F rhfzol] 19 18]
syringe HhEUHE AKRIGIATI Y SAl MASK= Al&g o &

@ tZ2-3(Control-3)
AR AR EHE] 627 MElAH4= 01ntE Hhisel] 1Y 18]
0121511, Tk 4

FOI18) #, 798 Eli= o BI6-F10 QR EFRS
e 15070 YE1alE4 0InE kol 19 18] Fel8 &

@ 48F-1(10% EF-HAS)

A3 AAAZRE] 697F 10% EF-HAS(70% methanolZ)
0.1m¢E rhizoll 190 18] FUSH &, 79m = & B16-F10 QA
EFE okt o UE  sUmEE]  15¢7 10%
EF-HAS(70% methanolZ) 0.1mtE ol 19 13] FI8H &

® AEF-2(1% EF-HAS)

Ae AIZY ZHE] 627F 1% EF-HAS(70% methanolZ) 0.1
nE difzol 12 13] FYUSH &, 78R HE o BI6-FI0 QR E
FE oldlshy, tii] UE 8Y
methanolZ) 0.1mE Hfzo] 19 1 ﬂ Zol5 2

@) A<

QIR BEE(CVI2)0] AEdhe 4B EES) AFEHO] BE A

o &, BEATE I AEEAIIE ARESIo #Y
@ A=

OFRIFRIZIZE 1mh syringeE ALZ5IA Yy HESE

Feoll 0.med), 191 13, & 2147 QFEAES 519

(5) CD3e', CD4", CD8", CD25", CD69", NK1.1", B220°¢] AL
dEE

B16-F10 &M ZFE C57BL/6 moused] 0]AISH & 3x)] %)
2, JERETHOR AEEES XA & spleeng B E
122t &0k spleen celloll B3NS A2idld HEF
> A ABLIL, 4 Co)A] HAF M immunofluorescence staining) S
&, Z}210] cellof] PE-anti-CD3e, FITC-anti-CD4, FITC-anti-CD8,
anti-CD25, FITC-anti-CD69, PE-anti-NK1.1, PE-anti-B220S 715}

©
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o 3027t P SolA HSAIZIC) ¥ks = 33] 0] Dulbecco’s
phosphate buffered saline(D-PBS)E <=Alet & flow cytometer]
cell quest program& 0| &5k CD25+/ CD4", CD8"/CD3e”, CD69"/
B220", NK1.1'/CD3e" MZHE Z+210] Bl8(%) = BA8IeIch
(6) Pulmonary colonization assay
B16-F10 QFAZFE C57BL/6 mouseo] O]A18H = 1547

Tl= g colony assayE 41A16194C}. Pulmonary colonization

assay= AE5ES lung?] @70 ekt S29] colony =&
e Z o8 wEsld alelsia

d
=25 AR etherE 7}
I AE oA lungS EE] HEGIH] AlgeE HE AH
SE0] wlo] wigh 20% formalin SH OF
, AYe A8 27 do] SEE Zofl 8AIRF ¢t Al

ok g1 A8k 2t xa‘;g 70% alcohol E SEE 100%

~

o or H ol
il
40

SHoE 30EHN F 3ﬂ31] 4 J)rmo AR tig, g%
paraffino] A% & o HEHE AX B

0] E21 & microtomeE 0| &5} 4ym —;—771]/] HEoF &gt
micro slideol] RASH, Eparaffin 2 g WEHE AL UlE,
UubEol viHI =6k Dulbecco’s phosphate buffered
saline(D-PBS)O & 5587t A &gt &, hematoxylin & eosin(H&E)
AMEG AAEIA

(8) ¥y é‘“““«] 24

Median survival time(MST) : E4EY S
Increase of life span over Control-3(ILS) : AMHEHEE
ILS = {(T-C) / C} x 100(%)

: A8l Tt9] MST

: tE 8] MST

3. A Azl

7t Aelst ANZS unpaired student’s T-test(Schefler,
1980) B! SPSS/PC EAZE I E AMgslol &7 Azloinen,
p<0.05 013} =FollA 7 HAEE HAIGIN

g A

1. Spleen cell £410) v|x]= HEk

70% MethanolZ EF-HASE 7176} C57BL/6 mouseo|A] &
2] A &¢h spleen cellof] 242t 10%, 1%, 0.1%(100ug/me, 10ug/ mé,
1pg/m0)2] SEE AMelsl spleen celld] Zalof} DjAlE Hgte
B85 A3}, 70% methanolE EF-HASO] & QEHOFE §9)

(Fig. 1).

Control Con-A _ 10% 1% 0.1 %o

EF-HAS treatment

Fig. 1. The effect of EF-HAS on spleen cells proliferation in C57BL/6
mice. Mouse B cells from healthy C57BL/6 mice were treated with EF-HAS
extract(10%, 1%, 0.1%). Spleen cells were cultured with Con-Alpositive control) and
EF-HAS extract for 48hrs. After 40hrs incubation, treated methy-3H-thymidine
uptake, the culture supernatants and spleen cells were collected usng cell
harvester. The cell proliferation were measured to liquid scintillation counter as
described in materials and methods. Statistically significant value compared with
control data by students T- test( = : p<0.05, ™ : p001, = © pd0.001).

2. PBMCs€] CD25"/CD4", CD8"/CD3e”, CD6Y"/B220", NK1.1'/CD3e’
Aol B g
1) PBMCs®] CD25'/CD4" x4 Hlg
PBMCs9] CD25'/CD4" A Z4=¢] H|80] Control-19] AL
11.1+2.6%, Control-2¢] ZAS 12.2+1.9%, Control-38] ZASF
12.5+1.6%91 81, 10% EF-HASS} 1% EF-HAS fololM = 2t

Z} 17.6+35%SF 15.2225% 2 S7151ACHFig. 2).
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Fig. 2. The effects of EF-HAS at CV12 on the percentage of
CD25+/CD4+ in C57BLJ6 mice’s PBMCs. C57BL/6 mice were treated with
EF-HAS at CV12 for 21 days. On the 7th day, the mice were implanted
intravenously with B16-F10  melanoma(@x10°celis/mouse). C57BL/6  mice's
PBMCs(1x10%cell/ml) were isolated on the 21th day. The PBMCs were washed
twice and analyzed by flow cytometer. Events in panel(left upper) were
backscattered onto a dot-plot of SSC versus FSC(A). Two groups treated with
EF-HAS showed increased numbers of CD25° /CD4" T-cells. Control-1(B) : B16-F10
melanoma only.  Control-2(C) : B16-F10 melanoma + single acupuncture
stimulation at CV12. Control-3(D) : B16-F10 melanoma + intradermal injection into
CV12 with 01ml of saline. EF-HAS(E, F):B16-F10 melanoma + intradermal
injection into CV12 with 0.1ml of 10%(E) and 1%(F) EF-HAS.

2) PBMCs2] CD8'/CD3e" HlZ4 HIE

PBMCs®] CD8'/CD3e" 4| Z£49] H]E€0] Control-19] Z<
5.3+0.5%, Control-29] 4% 8.4+1.3%, Control-39] A% 8.9:1.0%
o} ¥, 10% EF-HAS®} 1% EF-HAS BEoZojile ZHzt
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Fig. 3. The effects of EF-HAS at CV12 on the percentage of
CD8+/CD3e+ in C57BL/6 mice’s PBMCs. C57BL/6 mice were treated with
EF-HAS at CV12 for 21 days. On the 7th day, the mice were implanted
inravenously  with  B16-F10  melanoma(@xi0celis/mouse).  C57BL/6  mice’s
PBMCs{1x106cell/ ml) were 1solated on the 21th day. The PBMGs were washed
twice and analyzed by flow cytometer. Events i panellleft upper) were
backscattered onto a dot-plot of SSC versus FSC(A). Two groups treated with
EF-HAS showed increased rumbers of CD8%/CD3e™ T-cells. Contrel-1(B) : B16-F10
melanoma only.  Control-2(C) : B16-F10  melanoma + single acupuncture
stimulation at CV12. Controi-3(D) : B16-F10 melanoma + intradermal injection into
CV12 with 01ml of saline, EF-HAS(E, F):B16-F10 melanoma + intradermal
Iniection into CV12 with 0.1ml of 10%(E) and 1%(F) EF-HAS.

3) PBMCs®} CD69"/B220" A ZE4= HlE

PBMCs2] CD69"/B220" X322 H|g0] Control-19] &<
47.9+3.8%, Control-29] ZASL 522+4.2%, Control-39] AL
51.7+3.7%91 ¥HH, 10% EF-HASS} 1% EF-HAS EQFojie 2t

Z} 59.0£3.7% %} 55.2:4.2% F &715199CHFig. 4).
\ § 479438 ?C 522442
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Fig. 4. The effects of EF-HAS at CV12 on the percentage of
CD69°/B220" in C57BL/6 mice’s PBMCs. C57BL/6 mice were lreated with
EF-HAS at CV12 for 21 days. On the 7th day, the mice were implanted
Intravenously  with  B16-F10  melanoma(2x10°cells/mouse). C57BL/6  mice’s
PBMCs{1x10°cell/ml) were isolated on the 21th day, Tne PBMCs were washed
twice and analyzed by flow cytometer. Events in panellleft upper) were
backscattered onto a dot-plot of SSC versus FSC(A). Two groups treated with
EF-HAS showed increased numbers of CD69+/B220+ B-cells. Control-1(B):
B16-F10 melanoma only. Control-2(C) : B16-F10 melanoma + single acupuncture
stimulation at CV12. Control-3(D) : B16-F10 melanoma + intradermal injection into
CV12 with 0.1ml of saline. EF-HAS(E, F):B16-F10 melanoma + intradermal
injection into CV12 with 0.1ml of 10%(E) and 1%(F) EF-HAS.

4) PBMCsQ] NK1.1°/CD3e" M| Z 4= H]g

_ PBMCs9] NK1.1'/CD3e” M ZE<9] B]g§0] Control-19] %
£ 3.7:03%, Control-29] ZASL 35+04%, Control-39] AL
4.2+0.8%91 BiH, 10% EF-HAS®} 1% EF-HAS BEdFoli= 24
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Fig. 5. The effects of EF-HAS at CV12 on the percentage of
NK1.1°/CD3e" in C57BL/6 mice’s PBMCs. C57BL/6 mice were treated
with EF-HAS at CV12 for 21 days. On the 7th day, the mice were implanted
intravenously with B16-F10  melanoma(2x10°cells/mouse).  C57BL/6  mice’s
PEMCs(1x10%cell/ ml) were isolated on the 21th day. The PBMCs were washed
twice and analyzed by flow cytometer. Events in panelleft upper) were
backscattered onto a dot-plot of SSC versus FSC(A). Two groups treated with
EF-HAS showed increased numbers of NK1.17/CD3e™ natural killer cells.
Control-1(B) : B16-F10 mefanoma only. Control-2(C) : B16-F10 melanoma + single
acupuncture stmulation at Cv12. Control-3(D) : B16-F10 melanoma + intradermal
injection into CV12 with 0.1ml of saline. EF-HASIE, F):B16-F10 melanoma +
intradermal Injection into CV12 with 0.1ml of 10%(E) and 1%(F) EF-HAS.

3. Pulmonary colony 0] W|X|= F&k

B16-F10 QtH|EFE C57BL/6 mouseol] O]21gF & 155
E|E & colony assayE 4A1¢r A3}, Control-19] Z L 86.3+7.2
7, Control-29] A% 72.3+5.37§, Control-32] AL 63.3+7.871 =2
LIEt BFH, 10% EF-HASS} 1% EF-HAS —',5‘011-&‘0{]&-1‘:‘ ¥z
38324770} 5824542 BT YEX 2R R UA Hash

R, T BASS 17 395%%) 81%E LIERIT] HEIRAEH

DEMAME 70% methanolZ EF-HASo| 9gkd pulmonary
colony <=7} 7ol A Aa¥E A &g & AUJUCHFig. 6-7).
. Pulmonary
100 4 Lung Colony 4 338 r 40
\

No.
—+—Decrease (%)

Pulmonary Lung Celony
Number
Decrease (%) of control

Contrel-1  Contrel2 Conirel-3 10% 1%
EF-HAS

Fig. 6. The effects of EF-HAS at CV12 on the inhibition of melanotic
colony formation, and the pulmonary colony number of C57BL/6
mice implanted intravenously with B16-F10 melanoma. C57BL/6 mice
were treated with EF-HAS at CV12 for 21 days. On the 7th day, the mice were
implanted intravenously with B18-F10 melanoma(2x10°cells/mouse). 15 days after
the B16-F10 melanoma implantation, the next day of the fast injection with EF-HAS,
they were sacrificed and the pulmenary colony was observed. Control-1:B16-F10
melanoma only. Control-2: B16-F10 melanoma + single acupuncture stimulation
at CV12. Contrcl-3: B16-F10 melanoma + ntradermal injection into CV12 with 0.1
m of saline. EF-HAS: B16-F10 melanoma + intradermal injection into CV12 with
01m of 10% and 1% EF-HAS. Each point represents the meanz S.E. of 10 mice.
Statistically significant value compared with Control-3 data by students T- test( *
- pd0.05).
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Fig. 7. Representative lungs to show the inhibition of melanotic
colony formation, and histological analysis of the pulmonary tissue
with B16-F10 melanoma metastasis in C57BL/6 mice. C57BL/6 mice
were iv. injected with 20x10%ells of B16-F10 melanoma. 15 days later, tumor
pulmonery colonization became palpable, and 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 light microscope(x100). Normal group(A, D) Control-2(E) :
B16-F10 melanoma + single acupuncture stimulation at Cv12. Control-3(B, F):
B16-F10 melanoma + intradermal injection intoc CV12 with 0.1mt of saline.
EF-HAS(C, G) : B16-F10 melanoma + intradermal injection into CV12 with 0.1ml of
10% EF-HAS.

o
&7} Control-19] AL 164+3.5¢,

B Control-22]
A2 1924282, Control-39] ZAS 19.5:3.3¢ LERA B,

10% EF-HASS} 1% EF-HAS FoFolAs 27 25.0+4.093
N4+46UE 5L AEFHOE FAH YA Srteldrt YEd
A2 10% EF-HASS} 1% EF-HAS FoiTollA] 242t 28.2%%}
129% 2 A 55 JEHOE FAH YA F7I6IATHFig. 8).

Survival number

(2]

1 5 10 15 20 25 30 33
Days after tumor inoculation

Fig. 8. The effects of EF-HAS at CV12 on survival time of C57BL/6
mice implanted intravenously with B16-F10 melanoma. C57BL/6 mice
were iv. injected with 20x10°cells of B16-F10 melanoma. 15 days la‘er, the number
of alive mice was measured for survival tme once daily. Control-1:B16-F10
melanoma only(4p). Control-2: B16-F10 melanoma +  single  acupuncture
stimulation at Cv12(l. Control-3: B16-F10 melanoma + intradermal injection into
CV12 with 0.1ml of saline(A). EF-HAS : B16-F10 melanoma + intradermal injection
into CV12 with 01ml of 10% EF-HAS(%) and 1% EF-HAS(A). Each point
represents the meanx SE. of 12 mice.
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SEHES o] WABAYITE 2SS 1)BolH WA
ol Saioll 7K FELL YLk Aol FUAS, FUHAE,
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o5

'—]

2] helper HE & THlKﬂSE
= IL-2, IFN-Y, lymphotoxm% A5k, TH2M E= 114, IL-5,
IL-6 W IL-10ES 44151, IL-3, TNF-a & GM-CSF= TH1M Z9}
THH 2 BEFollA diisle AR AEA et ol g9 7185
AolE IF8 A}, TH2H FollA] BilElE IL4E IgES) 44
& 57171 v THIA ZoA] BrlEls IL-2 @ IFN-y& IgE
9] AME AFMEHL, TH2MEZE A48 IL-102 THIMZY
cytokine 4ES A E UBH THIM ZoA BH|E= IFN-y=
TH2H| 9] cytokine H & AA|5H= ALE Hol, 0]8 HAA|
EZES ME HE cytokineE AHEO 2N 45 ZEE 6}
o HYEHE BoiFhe AOE Bzpark.

Cluster of differentiation(CD)s= Z} EAIQ1X1Q] EAMo) wiz}
CD1, CD2, CD3 E28 FE¢i} CD4' THZE B THES
WEH CD8" THIZE oA TAZE e MEEN THEZE wal
= ALEA, TAEE CD4% CD8 & shuint 71X A Bct CD4
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CD 49} CD8o] THIZE A& }—t— E& x}g o)
HHH, IE TAZ EHol ZaiFE 210

Ol ATt CD3: TH 20 AEEXAAIZA THZES FHo| 2
E5HL, THIZS g fEA 0] gklo] AUt 4 Al
Qo B dudh= 71sE 7N AL e, Y5 NK TH 2o &
25T $irt. 0] Qofl CD25& 3l THI 28} BMlZo] =
3l IL-2 $£8A19] 7158 wdls FRI0IAE Wala, CD69
= 8435k TAES BAE, 28] thAlAE 9 NK Al Zof] 2
EoHL e BARIAEE ot 2flal 2 Agda duE
B2202 Al A= AL mouse?] BHE TH] e A
7{}0]1‘/}38'39)

22 olzigt HAM LY cytokined] 515 0183 Y
HAQHE B9 A5 o] MER FE LI Tk Y
QoI in vitrooflA] 2SI WA ZE xRN
o QMES AMHE ZHSHALL in vivoolld TAHIZE, NKAZ,
DCsH:E B2 &85 THl] M ZE XIEZQl apoptosisE

FEoke AMER PR FEHOITE ol3ig et dTdls L o|E
o) H)IA & MEL|o] QOomA] W g 9 Mol TSt TS
5710l E¢rsl mouse melanoma Fo] Relo] =g Algawn),

E 7ol A41E mouse melanoma F0] HElo] BIEFEOIS
hE(CVI2o] Al&dle]l HAMZ &slel og NKHZEY
cytotoxicity 2}, CD3" TM%, CD4" T helper Az, CD8" T
suppressor M| Z(CD8" Tc/s) B NKMZQ] THZQl 22X} v
HIT S BEEITE BaE0| L YubEol HY M 20 Ed3) &
EfollAlE= CD8' Te/s 121 CD4™ THIM ZollA] 2% IL-2
¢} IFN-y Sofl &$F NKA 29| &H3lE Ed] HNEE ~FA

7l ZHEo] LIEMCE I3 EE TAZY 23ls WA WY
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IFN-y 59 gIglo] &rishe &4 ¢loll, THIZE] co-stimulation

0] vi2o] LIERIA HE=T, o]
= nlo] &7) @43 T4 THEXRI CD44%, CD25'/CD4’,
CD69'/B220" 9] Bl &712 & 4= Q. Jsjug = 4g
oAl CD8" Te/sS) S EE HINEAMSE] 8] CD8’/CD3e"
9l MZ HIEE, NKMZY cytotoxicitys Lot $a)
NK1.1'/CD3e'9} M Z4: H|SS, CD28'9) £715 5 H|ZEAE}
7] 9181 CD25°/CD4'9} CD69'/B220°9] MES HI8S MZEH
SE4E WHE Bl 717 R&d Rith

otxlﬁlﬂ%Q @o]émo] iI:TL 7C:>]oE:1 %59} /L-]O]:Q]B—UHO] 7]

23 UFANIORH BAFAQOILS. B

QIRIQ] CD28'0] ZE718)e E2
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iy
e
X
i)
rHT

S ua e, YBsH BYIY BBE HuG
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i, I oris o 891 ol Flcke] g8t oFzo] ol
toled EREel 28-S UERAA g22M, AvotEel asit

22850 559 FEol BAll LAY & YRS she AR
¥ FARUE AUAS, HAAE, JBAE B9 2o}
E7E ARNSS UEhIR, Bk, GREE, ANE

o

@RSk 21801 ol BESM WAL Jl5g B He)
Beg WEA A% 8 FY KUK Y AEAW
S HOF WHA Tk £ OHIQUE RO F47t w2

Rmol *ﬂi@@r/}
1 33

FER(CVI2)2 "X&, Hht, Bid, 8, 5%, 8, B¥'2llL
T o, Z1d2us dulo] &35, B9 BEIToIHA A&R
&7, Sl zrd, SUEANE, YU Z&GROIA [k
&R B9 sholtt MIF R, figss, BEdiE, JAFHEsHe it
o= AE, HiR Zc‘f‘, NEAY, Y, A, B, 5 9
ke, aslEdE, BEY, 7E, 58, ,%, AL HH], B, 2,
Y, 78, @s, Fﬁ, & 2 S8 8, ASEE, 18,
FE, B0, HYsier 59 S8t BHAS & 7
I UoH. IHEE 2 A¥oME KELAY) onE 48 &
B(CVI)S o MAQ) AIFHE HEEISIcE

B¢ (Evodiae Fructus)._ 28k Rutaceae)ol] 49 HH T
5 2 ~nEQl BIEEW Evodia rutaecarpa(Juss.) BENTH., &
B2 Evodia rutaecarpa BENTH. var. officinalis HUNANG, EBk
L2557 Evodia rutaecarpa BENTH. var. bodinieri HUNANG &
o] n|d<=IEA], BSEE evoden, ocimene, evodin, evodol
o] gaxol A, alkaloidZE evodiamine, rutaecarpine,
wuchuyine 50| graEl0] +&, g 89 F3
7L e, TEe, AED, &1, AFAHIEY, HKE,
TAAY Boll YAFOR L e BEAUY. (HEA
TR ol ‘B EEPTR LG MRS RE 5 BEK
FIGH RR=8 —&3 Aigolg) 7IAE o, REHRE &
m, (HE, R, RIE 29 EslE BNEER, HIETE, E*&i’iﬂi
B, RIEE, R IR, DERE 88, B2 89 54d 3
BT AT, o) Qo) Bzl tid AT E o]e 2880 &
7} ok 1, 20e gggsiel daolgl gt Ur
I BAgh Ut ATk

2 dFolM e B, 1k, B8R, B8R a80) e BRE
Z acetoned} methanololA] 2}7] B2 E EEIsHe EANS jr:‘
%, A&t Fol mouse® PBMCsollA] cytokine RZ A} 2ol
o)X= gake HA AmE 23, 70% methanolE BIEFEORRIN
(EF-HAS)0] IL-2, IL-10, IEN-y, B-actin 59 Cytokme S XX} b
ol TIE AEHTT Hold A2 E UER), 2 AdgolAle 70%
methanolZ® EF-HASE 217} 10%, 1%, 0.1%(100xg/ ml, 10ug/mé,
1pg/m)Q] 52 AEIgE & C57BL/6 mouse?] spleen cell9] &
Aof vlAlE @, BI6FI0 UMEFE o]t C57BL/69)
CD25"/CD4", CD8"/CD3e", CD69*/B220°, NK1.1°/CD3e* A%
2= 1)& Hzlo) )Rl g8k pulmonary colony 429] ¥iglol 0]

=y,

4l

St olp|abE S
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HFE(ILS)el Al

238} C57BL/6 moused)]
Al &2g] H&3) spleen celIOﬂ Z+72} 10%, 1%, 0.1%(100xg/m¢, 10
pg/me, 1ug/m)d ST E 2|5k spleen cell®] SAlo) nlX| &=
NEFS U RS AT, AT B 1,267+146cpmE VIERS
Ui, QR R4 A S 38,76045,195cpm, 10% EF-HAS SoiT

13,119+4,510cpm, 1% EF-HAS Fo79] HS
7,231:1,024cpm, 0.1% EF-HAS 2079 2L 3,056+784cpm .2
222} VIER, spleen cell9] S412 70% methanol EF-HASo) =

T EHCE /Y4 UA 7R A2E VERKITHFig. 1).
In vivo A&o)A{= PBMCsQ] CD25"/CD4" M40 vl

0] Control-19] A% 11.1+£2.6%, Control-29] AL 12.2+1.9%,
Control-39] 2% 12.521.6%Q1 ¥HH, 10% EF-HASS} 1% EF-HAS
BTN E 212} 17.6235%%}F 15.2:25% 2 S71513 T helper
M9 BRI Y3l 3% JEXOE FUIt AR VER
Cl IE, PBMCs9] CD8'/CD3e" M Z4:9] B]ES Control-19] 4
£ 53:+05%, Control-29] ZAS 84+1.3%, Control-32] ZA$
8.9+1.0%Q] Y1, 10% EF-HASS} 1% EF-HAS EdTolAie 2t
7} 13.2+¢1.7%2} 11.2+21% 2 S718}A Te/s M 29] SX1 3 2y
sloll 5% JEHCE F718 ZAC R LERdr)h T12]4, PBMCs
9] CD69°/B220" M ZE40] H]EE Control-19] AL 47.9+3.8%,
Control-28] A% 52.2+4.2%, Control-39] AL 51.7#3.7%%] 8}
™, 10% EF-HAS2} 1% EF-HAS B20iTol A& 217} 59.043.7% S}
55.2:4.2% 2 75l BH 2o X3} g4sld] % JEHS
2 &7 ALSE UEkdrt  miXEeE,  PBMCs9)
NK1.17/CD3e" MZE49] u1E2 Control-19] Z2 3.7:0.3%,
Control-29] A 35:04%, Control-39] A% 4.2+0.8%¢1 ghHd
10% EF-HASS} 1% EF-HAS BEoToilE 212 5.7:0.6%%)

o

29

Ly

52:05% % &7Foto] NKA 29| X 4 slo] RV IA 2 &
T QEXNCE FUIe AL 2 UERdTHFig. 2-5).

o4} C57BL/6 moused|A] 70% methanolZ EF-HASoY thd}
spleen cell®] S41 G314, B16-F10 QM ZFE 0]Al3t & | xF
ZEME Eg CD25'/CD4’, CD8*/CD , CD69"/B220%,
NKL1'/CD3e" M Z49] 088 Dasls 43S AmE A1,
EF-HAS7} HUlE O & Lol niellslo] Ujo—t! 15 &84 fa%

AFE VEE A& s Rch
J2]31 B16-F10 YA ZFE C57BL/6 moused] 0218} &=
1547 5=, lungd] 9)R0) et S489) colony 8 §0)
HOF assaygt A3, Control-19] AL 86.3+7.27), Control-29]
AT 7234537), Control-39] AL 63.3+78712 UEht BHH,
10% EF-HASS} 1% EF-HAS ZoiTolil 247t 383:4.7789}
582:547ME &% EXOZ FoH YA ZASKEL, I Ua
B2 7171 39.5%% 81% R LIEKR M, BEIZ XIS ThatollA
T 70% methanolZ EF-HASol| 9]l pulmonary colony 427}

tETol disl 4 HER I FAS FTE F94 JA 24
g Ag & ij—:'_ 4 UACHFig. 6-7).
TR E 7 J8 79 BrdEd4ol EAEEAES HingEd

ol4== Control-19] AL 16.4+3.5Y, Control-2
, Control-39) 2 19543392 LlEh) vhH,
10% EF-HASQ} 1% EF-HAS B Folils 232 25044043
2244464 FOH A E7RBIGH. YEATE T3 10%
EF-HASS} 1% EF-HAS ZojTtollA] 217t 282%S} 129%F &
OEMOE FAAM UA E7HIACHFig. 8).
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