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Influence on the Anti-cancer and Immune response
improvement of Herbal-acupuncture with Asparagus
cochinchinensis infusion solution put into
Chung-wan(CV12) and Kwanwon(CV4)

Jang Suk-geun, Kang Jae-hui, Yim Yun-kyoung, Lee Hyun and Lee Byung-ryul

Department of Acupuncture & Moxibution,
College of Oriental Medicine, Dae~Jeon University

Objective: To study on the anti—cancer, anti—metastasis and immune response improvement effects of
Herbal-acupuncture with Asparagus cochinchinensis infusion solution.

Methods : we put into Chung—wan(CV12) and Kwanwon(CV4) of C57bl/6 which are corresponding to human
body with Asparagus coc hinchinensis infusion solution. We observed the effect on the expres sion of MMP~9, the
expression of cytokine gene, number of pulmon ary colony, histological analysis on tissue metastasis of lung and
liver, the expression of cytokine gene on PBMC, the number of CD3e*/CD4*, CD 3e*/CD8*, NK* cell.

Results: The results were obtained as follows

1) The effect on expression of MMP—9, the expression of cytokine gen e was inhibited significantly in all the
sample groups, compared with control group.
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significantly.
compared with control group.

control group.

2) In pulmonary colony, sample groups were decreased significantly, compared with control group. especiaily,
the group put into Chung-wan(CV12) was decreased significantly.

3) Histological analysis of sample groups inhibited significantly in all th e sample groups compared with that
control groups in both of lung and liver. especially, the group put into Chung-wan(CV12) was inhibited

4) The effect on cytokine gene expression on PBMC of all the sample groups were increased significantly,

5) In flow cytometry, CD3e*/CD4* CD3e*/CD8*, NK* cell in sample groups were increased compared with

Key words : Chung—wan(CV12), Kwanwon(CV4), anti—cancer, anti—me tastasis,
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I.E B

1. M

1) &

TES Q) 4~58me] C57BL/6 AHE dIE
A8 AN FEgel A8 U7 BRI (i
R A, AR ) S FE3) FFEL, F
i 2212TE #ABlY 25U A8H 83 3
SAL F Agel ARSI

2) ¥
Ao A" K143 (Asparagus cochin-
chinensis)< A ey F& shiby g okA oA

U8 2 A A,

3) R B

A # HEen 555 B
RPMI 1640 medium Sigma UsS.A
Dulbecco's Modified .
Eagle Medium Gibco BRL US.A
Dulbecco's phosphate .
buffered saline(D—PBS) Sigma UsA.
Fetal bovine serum(FBS) Gibco BRL US.A.
RNAzolB Tel-Test U.S.A.
Taq polymerase TaKaRa Japan

2. Bk

1) % 858

K& 55g¢ zwalo] 93 flaske] ¥I
Z5% 400mE 7hehe] 3413 St shaking water
bathollA fittists s o, o] kS 33 M
B1(3M paper) 3t ¥ rotary evaporatorZ B &

& ssic}. o] AAES 407 5T thR 95%
ethyl alcohol 20ME 718t FiBAA #ES F
w13t A E IR ES FHBIATE B’ o thA
85% ethyl alcohol 20mE 7}3te] A st
HAste] Y JAAELS ®EIElT oA R
75% ethyl alcohol 20mE 7} & 2 %ZL 2
3] wHE3 oS B® 5 ethyl alcoholS BEEE 3
of BEZ2ES 20go] HA s o7 AAHs
200m¢E 7133 IN NaOHZ PH 6.80] =4 =4
ato] Aol 12417 W& ohg 9]FY] RR{AS
BT ¥ BRRESY YR AMgEgith

2) Mk s

SAEFZ A7 2l melanoma! B16-F10[Ame—
rican Type Collection Cell(ATCC) Cell Repository
Lines (CRL) —6475] Lines(CCL)~121]1-& A&l A}
€313tk B16-F109] #j%k<42 Dulbecco's modified
Eagle's #i*] (Hepes &), 10% FBS, penicillin(100
U/md), streptomycin(100pg/md) % L—glutamine
oM 154 o] ARSI, 281 75 cul-
ture flaskel B16—F10°] monolayer AE]j2 70~
80%E A8t UL o AP LS A

3) K%<l 23 B16-F10 ¥ PBMC9 mR
NA &M+ B FE

(1) B16-F10 s#ifarke) 5% 2 Syl

B16-F10 ##IlkE trypsin—EDTA BHOE
single cello] E1£% wojuiz, 2.0x10°HES) i
£ 24-well platell Zr#kdte] vioFrlolA] 484131
gttt AEEREE KMILBRES g &
dAA 42 100, 10, 1lpg/mZ MBSt Ml Sk
2N F 24—wellell A28 ok 48213 F<F v
3ot W% FE Fol H#EKS Wy D-PBSE
23] Kpstict.

(2) PBMC s 2 &y
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@ PBMC (peripheral blood mononuclear cells)
iliapag

C57BL/6 XS cervical dislocation®.2 FIt
A7 F BES A&ty A& WHES 100 mesh
(Sigma)ell ¥y FAP] HAE AFELE 7}
HA 228 223 $REstsict 15m¢ conical tube
(Becton dickinson)®l &7 & 587+ ¥Agto] =
2 Jolg| & A7 ¥ FEWS W3l 23] vhikEst
I 0.83% NH,Cl ##S ¥X 583t incubation?]
A KRS wmAIAC T 20 LE#SEEL, Hipa-
que—1077(Sigma)  2000rpmoliA 2057t 05
#3ko] buffy coat F2& @o] A&l AR

@ #ffatE W SR

PBMC MZZ 24 well plated] 1x10° M¥E=Z
7} welldll ¥38k31, KPR fhititr (100ue/me,
10ug/mt) L FBYEHEERE(PWM, 10pg/mD) & 22 A
28t 4AIZE Bt wjekdt & D-PBSE K#tste
total RNAE #2]3}3ith

(3) mRNA EEF 2

@ Total RNAS] Hhth

i £2 & 24—well plated FEWRS AAT
% RNAzol’(Tel-Test, US.A)E o]43t total
RNAE #Z3I5ith #2% RNAE DEPC(Diethyl
Pyrocarbonate) & # 2|3t 20p£2) ZEidKol WAl
7 A%3tal, RNAE #2st7] $13td RNA 4
EtBro] So31%= formaldehyde buffer$} 4o} 70T
oA 10 denaturation?lZ] &, formaldehydeE&
g2 1 5% agarose gel®l loading dye} &7 loa-
ding 3t 1 & WG RS RNAE RT-
PCR(Reverse Transcription—Polymerase Chain
Reaction) o} AM8-3H31th

® cDNA A

R -2 FH)8 total RNA 3ugel 23t
' %L 75CA 108 F<t denaturationA|7] 3,
o] denaturated total RNA 3ugell 2.54£2] 10mM

162

dNTPs, 1242 random sequence hexanucleotides
(25pmole/25¢8), RNA inhibitor 24 11£2] RNasin
(20 U/pt), 122 100 mM DTT 9 4p£9] 5XRT
buffer (250mM Tris—Cl, pH8.3, 375mM KCl, 15
mM MgCl) & E8¢ ¥, 19 M-MLV RT(200
U/u) & #met 5| DEPC M8 &BAE tsto
HEFH7} 207t HEF SGiTh o] 20p9] w3
AL F AL F EOoBESt 37C faIR AR
oA 60 T ¥HSAA first—strand cDNAE &
e ohg, 95CAA 104 T WA sk M—-MLV
RTE FEMALAZ| I SA 522 &ZUTh o8
Aol 489 first—strand cDNAE PCR(Poly-
merase Chain Reaction) o] AR&-3}3itt,

@ cDNAS PCR #1a

PCRE Primus 96 Legal PCR system(with high
pressure lid, MWG in Germany) & o] &-38to] 43
Ak g2 ov] A" 19 first—strand
cDNAE Moz AHEsIion], £ gt 58—
actin, MMP-9, IL-13, TNF-«, IL-18, 7182
NOS-—IIofl thg primert ofef} Zem, sense
primer (20 mole/u0) 2} antisense primer (20pmole
/)& EZst] 14E 718k, oA 3t 2.5mM
dNTPs, 3uf 10XPCR buffer (100mM Tris—HCl,
pH 8.3, 500mM KCl, 15mM MgCly), 183 0.18
¢ Tagpolymerase (5U/ud) & H713 -8 HF ¥
71 30 HEF BEAEKE 718t predena-
turation ; 95°C, 5%, denaturati on; 95C, anne-
aling ; 55C, 1%, elongation ; 72C, 17& 25cy-
cles3t F postelongationS 727CelA 3% F<¢H9
Z732% PCR & F&kch 2 PCR products&
208 1.2% agarose gelol loadingdls 120V
2204 2087 A71Y9FS Il EAEiH
PCR product® %2 Windows 1D main program
(AAB, USA)& o83t Hugk(height, H) 22
A3
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4) P&l o3 PBMC2) sl &% o4t

(1) Mk U $EYRA

PBMC AXEZ 12 well plated] 5x10° MEZ
z} welloll B33k, KPILEEHR F25 (100us/me,
723 10pg/md) & 22 A 23kT 48217 53 A
i Fatsict.

(2) EFaCEm o

HEE 3 42 4CoA % XY (immu-
nofluorescence staining) S AA31%91, Z+z}el| PE
—anti—-CD3e, FITC—anti—~CD4, FITC—anti—CD
8, FITC—anti-N.K(2B4) & Y1 3078 43l
gHSAZTE W F 3l UE QARSI AR
2 ES ¥ Ml #ES B (flow cytometer,
Becton dickinson, USA)Z #&iEH Mg ¥4
stk FEEMES TS CellQuest Z21¥ S ol
ato} CD3e*/CD4", CD3e*/CD8" 18lx CD 3e'/
N.K*(2B4) 9] HK(gated, %) & &3t

5) In vivo B

(1) B16-F10 sEmiatk Bl

B16-F10(ATCC, CRL-6475)& C57BL/6 A
Aol g Foll gy 48 Ao N8 FU
& 23& vostd F¥23 1gol 10me cold
D-PBS(Ca2+&Mg2+—free, Sigma)7} A F&
8 ¥ 100mesh (Sigma)E FUYZAE PKS £
EO2E(1,500r.p.m., 5min) &k ©] pelletol
collagenase (1,700U/mg, Type—XI Sigma)E& B16
—F10 0.1g/meel Az2l3td 3083+ water bath(37
T) oA wiEAlZ) ¥ & 04 #(1,300 r.p.m., Smin.)
stgith. HHe#S AAS o 0.85% NHCIE 3§
2 41 A& 37C wjd7lolA 58T HAIs] HE
TE& A7 Fa0oEst B16-F10& #2l3t
k. BI6-F10 fsiffaek(2x 10°ells/?te) & 2
7+ Esiikel o438ttt

(2) mERRES 8

AR L g #o| B/

/37 (Normal) : EESA] ¥ T

=7 -1(Control-1) : B16-F10 fiifagk7}
olAd I

ZF-2(Control-2) : B16~F10 #Eiliff1ek
olAlgh ¥ 148 T Yl HHUAEFE %%
o

A3 T (sample) : BI6-F10 FE#ifatks o]4)gt
T 1408 B RANE RPILEHES P 7

Sample A : it eHg T

Sample B : Bocel ok .

(3) Bk

QA Aol Ak HPFEY AEHY E
& AAS T FESFEA K] QR PEme
(D-J3%, HEHS HEEHESE A3t Bk
sl

(4) 24

SAFWNE 1] FAIE AHE8l] AN
2U5E 1597k Ztzhe] A3l uet ¢, 3
o 0.1me¥, 14 13, ¥ 14Uz sl

(5) Pulmonary colonization assay

B16-F10 fE#iffitk ol4 F XMA WS F
st C57BL/6 ABFNA sffgik o] $ 1590
colony assayE AAJ3Fsict. Pulmonary coloniza-
tion assay< el o1F-o vebd Bl colony
42 BAMEE (Nikon, Japan) 0.8 #E3}%ict

(6) WEABEE

B16-F10 f#iiatks o148t 159 Fol & &
A4 ke #lE Fe3le 10% formaldehyde ##
o TAS F MIst] 3=+ Fof 8AIT B¢ K
PES ok Eofiditth ©]RE microtomelE YIRS
uhE0] Hematoxylin & Eosin %2 &3ich

oje

o

3. ¥ETRRIE
FAt student's t—testo] 28l A&}t
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1. 50 BRSH RE&

1) MMP-9 3} Cytokine i#f#7 &l n)x)
= Ve

B16-F10 fEkkelA Highd oiz2aelA IL-13
140, TNF-a 133, NOS—1 135, MMP-9 62&
JeRd] whete, 100(ue/me) o) KP4&8EEHES) A
oM E IL-18 15, TNF-a 71, NOS-1I 11,
MMP-9 312 ekt 10(ug/ml) M= IL-18 77,
TNF-a 58, NOS—1II 51, MMP-9 382 1 (ug/md)
A& IL-18 126, TNF-e 131, NOS-1I 128,
MMP-9 612 el A@To] tizFel vj# 7
§ 7210 Z JEPHtKTable. 1>

Table 1.

2. ROl Rt B%

1) Pulmonary colonization assay

B16-F10 itk o124 ¥ 1493 K46t
& e, el AAIE C57BL/6 AF colony
assay® A Ao APFE dxFRYG {9
A A ZAstKFig. 1.

Cytokines mRNA expression(Ht)

Group Dose IL-15 TNF NOS MMP -
R | —9  actin

Control 0 140 133 135 62 236

ACC— 100 15 71 11 31 234
AAS 10N GgEc5) . 38 230
(/o) 1 126 131 128 61 234

=+ Normal

* §— Control-1

—+* Control-2

B16—F10 melanome cells are activated with RPMI
1640 medium and AspACCgus cochinchinensis aqua—
acupuncture solution(ACC—AAS, 100ug/nt, 10ug/nt, 1
ng/mt) for 48hrs. Reverse transcription reactions were
carried out 20x¢ reaction volume containing with 3ug
total RNA. And 3£ of resulting products were analyzed
by RT—PCR analysis. Ampligied RT—PCR products
were electrophoresed on 1.2% agarose gel, and the ana-
lysis(Ht) was used to 1D—density program. The other
methods for assay were performed as described in Ma-
terials and Methods. The gene expression were observed
IL-18, TNF=«, NOS—1I, MMP-9, mRNA expres-
sion and internal control( #—actin).

164

Fig. 1. The effect of Amomum amarum Lou-
rerio infusion solution on inhibition of pulmonary
colony number in C57BL/6 mice intravenously
injected with B16—F10.

Normal : non—treated group.

Control—1 : injection of B16—F10 in C57BL/6 mice.

Control—2 : treatment of normal saline on random
acupuncture for 14 days after injection of B16—F10 in
C57BL/6 mice.

Sample A : treatment of 10% Asparagus cochinch-
inensis infusion solution on i for 14 days after in-
jection of B16—F10 in C57BL/6 mice.

Sample B : treatment of 10% Asparagus cochinch-
inensisn infusionsolution on H’C for 14 days after in-
jection of B16—F10 in C57BL/6 mice.
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2) Mg

(1) B

B16-F10 ks T3t g doldl
e 2AZAA A9, HEFAME 4+, 20~40%
KPS AT APTolA Sample AolAE
2+, 5~10%, Sample BolA& 3+, 10~20%% Y
et o7k AAlEE & 4 U tKTable. 2>.

Table. 2. Histological Analysis of Liver Tissue
Metastasis in B16—-F10 Melanoma in C57BL/6
Mice

Group ~ No. of Histological analysis of
injected cell tissue metastatic tumors

Normal 0 0

Control—1 2%10° e

Control-2  2x10° e

Sample A 2x10° t

Sample B 2X10° trr

Normal : non—treated group.

Control—1 : injection of B16—F10 in C57BL/6mice.

Control—2 : treatment of normal saline on random
acupuncture for 14 days after injection of B16—F10 in
C57BL/6mice.

Sample A : treatment of 10% Asparagus cochinch-
inensis infusionr solution on it for 14 days after in-
jection of B16—F10 in C57BL/6mice.

Sample B : treatment of 10% Asparagus cochinch-
inensis infusion solution on BT for 14 days after in-
jection of B16—F10 in C57BL/6mice.

Tissue metastasis was scored

0 : no metastasis

* : small degree of metastasis(5%)

(rare scattered nodules of metastatic cells)
** : medium degree of metastasis(5~10%)
{occasional nodules with expansion of metastatic cells)

*** : severe degree of metastasis(10~20%)

(frequent nodules with coalescence metastatic cells)

T+ severe degree of metastasis(20~40%)

(frequent sheets of metastatic cells)

*+H++ . severe degree of metastasis(over 70%)

(diffuses sheet of metastatic cells)

(2) Fh

B16-F10 Edilavks sty Mg Holdl
g 22 AA Y, g2 FeME 5+, 70% UE
& JehidT, K4S AAS HEFA
Sample AYJAE 24, 5~10%, Sample BojjA+=
4+, 20~40%% e Hol7t AAEE ¢ F AN
T Table. 3>.

3. EHEE 1O BRT RE:

1) PBMC9A Cytokine &4+ 3Bl 0]
= BE

KP4 getHol PBMCoIM S Cytokine H#=}
FEo) vX e GTE AHE A, IL-4, IL-12,
IL-18, IFN~7 oA Htgte] vz 22} 38, 32,
57, 288 UEton 100(ug/ml) Q) KPIL#EST

Table. 3. Histological Analysis of Lung Tissue
Metastasis in B16—F10 Melanoma in C57BL/6
Mice

No. of Histological analysis of
Group . -
injected cell tissue metastatic tumors
Normal 0 0
Control-1  2x10° treet
Control -2 2x10° A
Sample A 2x10° t
Sample B 2x10° et

Normal : non—treated group

Control—1 : injection of B16—F10 in C57BL/6mice

Control -2 : treatment of normal saline on random
acupuncture for 14 days after injection of B16—F10 in
C57BL/6mice.

Sample A : treatment of 10% Asparagus cochinch-
inensis infusion solution on #fx for 14 days after in-
jection of B16~F10 in C57BL/6mice.

Sample B : treatment of 10% Asparagus cochinch-
inensis infusionn solution on BT for 14 days after in-
jection of B16—F10 in C57BL/6mice.

165



E2H(ie) ¥ BAMTI0N ASt HESUHO HUA ¥ HAXRY 0HE §Y

Table 4. Effects of ACC—HAS on cytokines ge-
ne expression in mouse peripheral blood nomo-
nuclear celis{PBMCs).

Cytokines mRNA expression(Ht)

4 112 IL-18 N 8-
L4 IL-12 1L-18 BN B

Control 0 38 32 57 28 240

ACC—- 10 224 144 230 162 238
AAS 100 205 102 133 36 237
(ug/md) 10 52 9% 120 51 239

C57BL/6 mouse PBMCs(1 x 10° cell/nt)s are activa-
ted with RPMI1640 medium and ACC—AHAS(100ug/
nf, 10ug/mé, 1ug/mt) for 4hrs. Reverse transcription re-
actions were carried out 20uf reaction volume con-
taining with 34z total RNA. And 3¢ of resulting pro-
ducts were analyzed by RT—PCR analysis. Ampligied
RT—-PCR products were electrophoresed on 1.2% aga-
rose gel, and the analysis (Ht) was used to 1D—density
program. The other methods for assay were performed
as described in Materials and Methods. The gene ex-
pression were observed IL—4, IL—12p35, IL-18, IFN-
v, mRNA expression and internal control( 8 —actin).

Group Dose

Table 5. Effects of ACC—HAS on the percen-
tage of CE3e*/CD4" CD3e*/CD8*, NK* cells in
mouse PBMCs.

Group Dose CD33(;/)CD4+ CD3e*/CD8* NK* cells
(1)

(%) (%)
Control 0 12,5 13.5 3.43
ACES—A 100 14.1 16.0 6.76
(ug/me) 10 15.4 18.7 6.67

C57BL/6 mouse PBMCs(1x 10° cell/nt)s are activa-
ted with RPMI1640 medium and ACC—AHAS(1004g/
n{, 10pg/mé,) for 48hrs. The PBMCs were washed twice
and analyzed by flow cytometer. Two group treated
with ACC—HAS showed increased number of CD3e*
/CD4™ CD3e*/CD8* T cells and natural killer(NK*)
cells.

®e AT = 242} 205, 102, 133, 3622, 10
(ug/mh) M= 2+ 52, 94, 120, 512 veht} AdZ
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. |
o] izl vlsl F7kst 2 22 vEPdtKTable. 4>.

2)PBMC9| Hiuilg 447

(1) CD3e+/CD4+ ffag

PBMCellX 9] jif 4 T3 KMILEEKS
CD3e+/CD4+ MEFe] tjgt 8L Aund o
ZTNAE vlgo] 12.5%2 VERtT, 100(ue/nl)
o] RP%gehke A8 FoM+ 14.1%, 10(ug/nd)
M 15.4%2 Vet A8 To] vzl vls) &
7V&& Z718HitKTable. 5.

(2) CD3e+/CD8+ ML

PBMCellM 9] if ¥48 Fa KPILEEH )
CD3e+/CD8+ AEel tfgh d&S Aund o
ZTAME HlEo] 13.5%%F Ve, 100 (ue/ml)
o] K48 A8 M E 16%, 10(ug/n) ol
A 18.7%% Ueh} Ado] gzl wal F71
&%t Table. 5>.

(3) NK+ #ifag

PBMCel|49] it £4& S8 RrIL8EE#% o)
NK+ AlEso] dig 4 Aord, gzdoie
H]&o] 3.43%F YERET, 100(ug/me) e KP4
ghe] AEFelME 6.76%, 10(ug/ml) A= 6.67
%E Ueht AdFo]l dizFel ulsh 7kt
<{Table. 5>.

V. % &

KP4 (Asparagus cochinchinensis)2 &H&F
(4213, Lilaceae) ] B3 chd A B2 KPL
RS Azd RV Pom waAsEYY L&
of “Kf%& tkH4 FHBARRE BEH £=5#
HIRF ARE S RELFE 2E AS £8H1, K
#omVdNE §2Hes sPF o7 v)=Y
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o 9},

KPILS) e &, kK 59 02 %fo] Hlm
AR B 5 T, ke f, Bkt 23 gon
S FE FARMEY ZORERCE Ay
TEA FHOROAEOZT AT

JH22 KPS HHE kESA BEEET B
B, AERILRIEAS 8, T3 skt slod meEEA T
A i, BROZ At LWL, WESA o
WRATEN, HAUE, WaMA, WEH) EMOT g
B, A0, S, tHAE, R, WEM, PREEAE, B, W
¥ ESEK 5L A8sh opgorpi

e kg, B bk B BH 8 %
dolgtns s, (Eigel Bt EHRYIER
HRol, AR F Weoll, T, 415, BB
o) whal= Folw N THE B (LR
o) @il T FA) BRS) REER, RS K
gro 2R o g HRE, O ST €%
2 Bk ole), BEE IR ERY, A
BEIR, Ao G027 B W, e, g
W, FH, A, BILRE, &5, BBEBS N8
39 s e 2429497)T s

Wt FHE, =&% &P, TR LR, FH,
HE, Kb, kehfolgtns 81939 (Lige] &
313, FAB/MBRY iold, ESRIEY (EIE
o] [Elsh= Xolw, ZHE R ArAEYd ¥t ol
W A WEEN, SPES, (RED
W, BAMBREE, BB AHOT BE B
FER, TERM AETE BT, MTE RE,
2%, THER, B G BHss a8, e,
MR 5 Aasn® ™ Fz A9 g
EBHNT fENE TN ROE A4HT 9)
E}ZZ)’SQ)_

AL AfrEHHEEkolgE 3§19, oA
HARSSY 93 AFYoR A AL 2
AR Rfre) BSR4 42 FEFES AW o

w A&k &R Eo] AW s FEHQ
A4S FE3] 2HsA st A S Agsh= o
Holt},

Aol w2} ey 5ol B Fesdef 9
atod fE|S S F-2 ARl TUS Ay} oE
o] B3d a8 Fol 480 VS AL Y
PP S HHAA g, EEETAY 59 28
Bt Qe AR, 48 57t W21, ATEY
7t B Agol (AT £ 0oH, @xol A
g 5 e 59 Ao JpO,

FXHE AEAE 7HR 23] B BELE AY
Hoj, Ao nPFHQ ALY mrsao
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