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— Abstract )

Influence on the Anti—-cancer and Immune response
improvement of Herbal-acupuncture with Carthami
Flos infusion solution into Chung-wan(CV12)

Oh Chi-suk, Lee Hyun, Yim Yun-kyoung and Seong Nak-ki

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Dae-Jeon University

Objectives : The purpose of this experiment is to study on the anti-cancer, anti-metastasis and
immune response improvement effects of Herbal-acupuncture with Carthami Flos infusion
solution(CTT-HAS).

Methods . We injected Carthami Flos infusion solution into Chung-wan(CV12) of C57BL/6G
mouse which is corresponding to human Chung-wan{CV12). We observed its effect on the number
of CD25'/CD4’, CDR'/CD3e’, CD69/B220°, NK/CD3e' cells in mouse PBMCs, the number of the
pulmonary colony, and the effect on MST and ILS of C57BL/6 mice implanted intravenously with
B16-F10 melanoma.

Results Conclusions - 1. The spleen cells proliferation of the sample groups treated with
CTT-HAS extract has increased significantly compared with that of the control group.
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with that of the control group.

cormpared with those of the control group.

response improvement

2. The percentage of the CD25/CD4", CDR'/CD3e", CD69/B220", NK/CD3e" cells in C57BL/6
mouse PBMCs of the sample groups treated with CTT herbal-acupuncture has increased compared

3. The lung colony number of the sample groups CTT Herbal-acupuncture has decreased

significantly compared with that of the control group.
4, MST and IS of the sample groups CTT herbal-acupuncture have increased significantly

Key words : Carthami Flos(CTT), Herbal-Acupuncture, Chung-wan(Cv12), anti-cancer, immune
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KUIE E S seee 2 5 kel
Diaion HP-20 A& o]-&3s}o] Hlstaict
T2 T3UY 100ges FAVE BoldeE
AZntgE g gle] Fo] 1 Fol o 25~3)
A BX3get o] & FHF 1,000mE
Diaion HP-20 F+#& E3%Hpass®) 33}
< Bk AEsA 30% MeOH 500me,
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#I/E 70% Acetoned 32 33 A¥EM
paper)dt & rotary evaporator® 7Y rE3H4
o} #1718 EFdd 95% ethyl alcohol 30 mE 7}
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S oAWsla, AL oAl rotary evaporatorE
E 558t A" APES JEsg o
S oA 8% ethyl alcohol 30mLE 7}3ted =+
Al mub F Wx|Ele] A" JAES o3t
oAl ANE 759% ethyl alcohol I0méE 713k &
2o AL 28 HHES o oo F ethyl
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(1) PBMC 78 2 YR8

D PBMC (Peripheral blood monoruclear cells)
AR

Balb/e AFE HHTLeE Ftrzl +
WS fEieka, fElg BES 100mesh(Sigma)
o &HFEyn FAP| IAE FHFEoRE 7PHA
T2 fEES SRk 15mé conical tube
(Becton dickinson)oll &7 °F 57 Ku&ste]
% dolzl8 A 3 BERS el 238 i
st 083% NHLCl  HRS 55>
incubationAl A MRS BHMmAIHTE OAl 23]
PYeHEshaL, Hipaque- 1077(Sigma)® 2,000rpmel A1
2077 dAEEE buffy coati-wg dol A
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PBMCE 24 well plateo] 1x10° M=2 7
welloll B538}1, #17E 70% Acetone® W 5
2 (100pg/mé, 10pg/ml, lpg/ml) 2 FAANZT
(LPS, 25ug/me)-g ZH2t A8l 4 A|ZF &<t )
%43k & D-PBSZ A8l total RNAE #&|3t
Ak

(2) mRNA 8 57

@ Total RNAQ] it

BE W % 24-well plated] EBWRS bk
g #% RNAzol(Tel- Test, USA)E FlfIste]
total RNAE fhitislach fmiligk RNAT DEPC
(Diethyl Pyrocarbonate)& Mg 20u09] ZiEK
of ¥AA AHslal, RNAS ER1sh7] $sted
RNA 4ug& EtBrol E°3& formaldehyde
buffersl 43e] 70°Col A 105fE denaturation Al
71 #, formaldehydeZ® ¥-& 15% agarose geloll
loading dye®} 7 loading 3t 2 =& #fiadsth
Ak #E23 RNAE  RT-PCR(Reverse
Transcription-Polymerase Chain Reaction)ol {#
Attt

@ cDNA &

iR HES HEfHE total RNA 3ugoll 3XE
3= &S 7BCAA 104 5 denaturationA] 7
31, o] denaturated total RNA 3ugol 25402
10mM dNTPs, 1 #£9 random sequence
hexanucleotides (25pmole/25.4), RNA inhibitor
24 1409] RNasin(20U/18), 109] 100mM DTT
9 4u0e] 5xRT buffer(Z50mM Tris-Cl, pHR.3,
37BmM KC, 15mM MgClh)& & #%, 109
M-MLV RTQOU/ud)E Zmnet ¥ DEPC 8
B KEKE st gk 597 007 HES
3hAch o] 0uee] KEE BewS 2 A ¥ &
Doyiestel 37C gl AKiEdlA 607 B RiE
AA first-strand cDNAE &/3 o, BT
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(0pmole/ul) & st 1ubE 718ta, oA 3wl
256mM dNTPs, 3¢ 10xPCR buffer (100mM
Tris-HCl, pHB.3, 500mM KCl, 15mM MgClz) %
0.18¢¢ Tag polymerase (BU/ud)E A7}k o}&
HE Rt 0 HEE HEEHTE ket
predenaturation; %C, 5%, denaturation; 74C, 5
# annealing; 55°C, 1%, elongation; 72C, 1¥<
2% cycledt ¥ postelongationg 72CoA 3% &
ote] ez PCRE F33tdth. Z PCR
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259t
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Scintillation Counter, LKB)E o] &3t WALA
AU F2 FA-FACL

4) In vivooll A Skl k) 1EIEL KW

(1) B16-F10 #Alfakk A

B16-F10 (ATCC, CRL-6475)% C57BL/6 A
Fo) s boll RflrEEsIA L HEmaiol PR I
A TS EEste] PRI 1gol 10meo]
cold D-PBS(Ca” &Mg” ~free, Sigma)7} =4 #
gigk #, 100mesh(Sigma)® FRLMIES Het
#% 00 H(1.500mm, Smin)skEch o pelletoll
collagenase (1,700U/mg, Type-XI Sigma)E Bl6~
F10 O.1g/meol] isfste] 3070 water bath(377C)
ANA KiEAIZD % 505 #E(1,300rpm, S5min.) 3
t} EEEHS RS the 085% NHCIE %
e RS VT HERAA 55 JiE sk
HIMERE BHEAIZL 8 ELoESH BI6-FI0S
oEEstAT). olgA dojzl BI6-F10 kbiaek
(2x10°cells/mouse)®] RS BHIE 3 #I7E
70% Acetoned SEHeS ol  7UIF #ESH
Ak

(2) HhEire] o8

B b o] sk

¥IERE-1(Control-1) : BI6G-F10 f#ffsksE &
hShsL PIsEns g B

HIER-2(Control-2) 1 7THR rhledll 1H 14|
Fgkst % B16-F10 #Hlerks SHi
atar, AlEsle] 15YU3F il 1H 1
(0] FgEE B

$HERE-3(Control-3) : 7HRT  A2] 21 440.1md)
2 el 10 1] FEAS %, BI6-
F10 s&HiiEtkE fhisla, Al
1593 A AESF 0.1meE rhlbiel 1
(10 FASZE B

FHERF-1(CTT-HAS  10%):7HR  rhiicell
109 #1716 2E@(70% Acetone?d 0.1
md)E Hiffist %, B16-F10 sk
S Bimstal, AEstd 1597 F4
Htkist f¥

EHERR-2(CTT-HAS 1%): 78 it 196
#I7E BE(T0% Acetoned 0.1md)S
g3t #, B16-F10 j@ilarks i
3la, A&t 1597 e Ml
g B¥

(3) Hu¥

Nl rhibiell RIfESHE BRI #hKmi)
& BRES BRIkl kst BB
P(D-J3AY, HERS RS (st Bt
A SR

(4) #258

P ARE 1ImS] FHERE (st &%
of prgafvol whet rifheoll 0.1med, 1H 1, 48 22
AR gA) & st

(5) CD3e’, CD4', CD8', CD25, CD69',
NK', B220" #&YCHuHE 74

BI6-F10 s (STRL/6 AN FhfstA] 3
A SEHREUOE BUEAZ & MRS HEEstTh
el P edAS At AESE AlA
skt 4TCeld WY FEEA (immunofluorescence
staining)S  AA13A L, ZHzre| PE-anti-CD3e,
FITC-anti-CD4, FITC-anti-CD8, PE- anti-CDZ25,
FITC-anti-CD69, PE-anti-NK, PE-anti-B2205-
Wi 30837 FgelA wEAIATE g & 33
old AigFAYAEFE KET 3 flow
cytometer(Becton Dickinsorn, USA)2] Cell Quest
z298 oj&ste CD25/CD4, CD8/CD3e,
CDe9'/B220°, NK' /CD3e™ #HEE /3#1(%)3la T,
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(6) Pulmonary colonization assay

BI6-F10 fffokk: B 3tz FI7EEEms &
C57BL/6 AF MM jeflfark B % 15800
colony assay & ‘B3I Pulmonary colonization
assay< M) shitel Vehd #ee] colony #
& BAfBi(Nikon, Japan) 2% $lZzsih

(7) FRERRHAAR A

BI6-F10 s#ffilakE sl 150 #ol &
ol A iz E S #Este] 10% formaldehyde #
ol FTE th Mivlste 2% Eol ket
KiEe oh2 ofglo) i@f(scheme 2)& A Enj
)l o] AL microtomel 2 HH-G THEO] ol
(scheme 3)%+ 22 #AHE A3 Hematoxylin &
Eosin#4{tg 3tk

(8) ‘LapfERMhAR Wi

BI6-F10 ##flfkE CSTBLA AAF A i
¥, BI6-F10 #MlkE BAIS 58 Az, =id
AEARE BEsY PHAFHE 2 Take
o3 ol etk

MST(Mean survival time) : F¥417HE

[LS(Increase in MST over Control-C) : {&#r
={(T-C)/C}x100(%)

T : Ax7te] MTS

C: gzae MTS

3. METERIE
#Hale Student’s t-test® 3ot

. B% ##

1. Mg w5 oixls PE

70% acetone 100ug/mée] #17t ¥EE] 455
S 71743 Balb/c mousedllA F&3 HfEAE
of z4z} 10, 1, 01 %9 T52 Agjste] jigEH
i) el vlXe FES Yol A HHHEM
e BE KANSE FAEMIA ST
(Table 1).

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

Group Dose

Spleen cells production

(cpm)
Media control 0 1267 + 146
Con-A (pg/ml) 0 38760 £ 5194***
10 7953 £1022***
CTT-HAS (%) 1 3608 + 474***
0.1 2010 + 268"

Mouse B cells from healthy Balb/c mice were treated with CTT-
HAS extract (10,1,0.1 %). Spleen cells were cultured with Con-A
(positive control) and CTT-HAS extract for 48 hrs. After 40hr
incubation, treated *H-thymidine uptake, the culture supernatants and
spleen cells were collected using cell harvester (Cambrige Tec.U.K).The
cell proliferation were measured to liquid scintillation counter (LKB,
USA) as described in M aterials and M ethods. Statistically significant
value compared with control data by T test (*p<0.05, **p<0.01,

*$+p<0.001).
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2. PBMC2| CD25'/CD4", CD8'/CD3e",
CD69'/B220", NK'/CD3e" #hfagoll o|x|&=
4

1) PBMCse] CD257/CD4" s Hpas

CD25/CD4" M E42] [t&o] Control-191A4 &
11.1426%, Control-2e1A4+= 12.2+1.9%, Control-3
M= 125216%0190H, 10%9 1% CTT-
HASO M= zH2h 17.0+35%% 163:2.9%2 &7}
& UK Table 2).

2) PBMCs®] CD8'/CD3e" #ifia [

CD8 /CD3e” M 242l o] Control-10A4 =
53 + 052, Control-2914+ 8.4+1.3%, Control-3
A A= 89+1.0%010. 2™, 10%9} 1% CTT-HAS

NME 138+1.2%< 11.2+1.1%2 Z+zt F71381
tHTable 2).

3) PBMCs®] CD69/B220" i b2

CD69'/B220° A E52) [t&o] Control-191A
¥ 479#38%, Control-201A4%  52.2+4.2%,
Control-3e1 4 51.7¢37%°103, 10%$} 1%
CTT-HASONAM = 579£3.7%%} 563 + 44%= z+
7t 7V Table 2).

4) PBMCs®] NK'/CD3e' #filifa Mz

NK'/CD3e AE572] o] Control-19141+=
3.740.3%, Control-2014+= 35t0.4%, Control-3014]
= 42+¢08%01%.01, 10%2} 1% CTT-HASoI M=
48+06%%} 43+0.7%=2 7127t Z7}313 K Table 2).

Table 2. Effects of CTT-HAS on the percentage of CD25*/CD4"
CD3e*/CD8*, CD69/B220*, NK* /CD3e* in mouse PBMCs.

Group Dose  CDI5'CD4*  CDS*ICD3e*  CD69"/B220*  NK'/CD3e
Control-1 0 11+ 2.6 53 + 0.5 479+ 38 3.7 403
e e o e L
e e s o R e
CTTHAS ....... 10170135133¢12 ....... e

o) I 16.3 + 2.9 1.2 + 1.1 553 + 4.4 43407

C57BL/6 mice were treated with CTT-HAS at Chung-wan (CV12) for 10 days. On the
7t day, the mice were implanted intravenously with B16-F10 melanoma (2x105cells).
C57BL/6 mouse PBMCs (5x106 cell/ml) were isolated on the 10" day. The PBMCs were
washed twice and analyzed by flow cytometer. Two groups treated with CTT-HAS showed
increased numbers of CD25+/CD4+, CD3e+/CD8+ T cells, CD69+/ B220+ and natural killer

(NK+)/ CD3e+ cells.
Control-1 : B16-F10 melanoma only

Control-2 : B16-F10 melanoma + single acupuncture stimulation at Chung-wan (CV12)
Control-3 : B16-F10 melanoma + intradermal injection at Chung-wan (CV12) with 0.1m] of

saline

CTT-HAS: B16-F10 melanoma + intradermal injection at Chung-wan (CV12) with 0.1ml of

10% and 1% CTT-HAS.

211



Hifftol HEkid ALTERERO] HiE B SuEHHEdl PIXE M -

3. Pumonary colony formationoll olx|= AE 7235371928, Control-3°l4E 633 +
24980 7800103, 10% CTT-HASS}F 19 CTT-HAS
oA zhzh 278+82719F 5H6.3+767M2 A3

Control-1914% 8632727101211, Control-2¢]  THTable 3).

Table 3. Effects of CTT-HAS on lung colony number of C57BL/6
mice implanted intravenously with B16-F10 melanoma.

Group Dose No./animal Pulmonary Lung Decrease

Colony No. (%)
Control-1 0 5 86.3% 7.2
Control-2 0 5 723+ 53
Comrol_3 ....... 0 ............. 5 ............... 63”:78 ....................
CTT-HAS ....... 105 ............... 2781_82** ........ 561 .....
) P 5 553+ 7.6 12,6

CS57BL/6 mice were treated with CTT-HAS at Chung-wan (CV12) for
21days. On the 7' day, the mice were implanted intravenously with B16-
F10 melanoma (2x105cells). 15 days after the B16-F10 melanoma
implantation, the next day of the last injection with CTT-HAS, they were
sacrificed and the pulmonary colony was observed.

Control-1 : B16-F10 melanoma only
Control-2 : B16-F10 melanoma + single acupuncture stimulation at
Chung-wan(CV12)
Control-3 : B16-F10 melanoma + intradermal injection at Chung-wan
(CV12) with 0.1m] of saline
CTT-HAS : B16-F10 melanoma + intradermal injection at Chung-wan
(CV12) with 0.1ml of 10% and 1% CTT-HAS.
Each point represents the meant S.E of 5 mice.
Statistically significant value compared with control-3 data by T test
(*p<0.05, **p<0.01, ***p<0.001).

4. T4 AR Y ESHRO| 0O|x|=  Control-30lME 195 = 33Yeli, 10%

L% CTT-HAS$ 1% CTT-HASOIME 747k 237 +

2297 204 + 18¥9F 78I LAk

THEIEAEE Control-1914E 164 + 359  10% CTT-HAS®F 1% CTT-HASeIlM zHz
o)1, Control-29lME 192 + 28Uolled,  308%9} 11.8 %5 Z7FstAtH Table 4).
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Table 4. Effects of CTT-HAS on MST and ILS of C57BL/6 mice
implanted intravenously with B16-F10 melanoma.

Group Dose No./animal M S T (day) ILS %)
Control-1 0 12 164+ 3.5
Control-2 0 12 19.2+ 2.8
Contr0|_3 ....... 0 ............. l.2. .............. ]95i33 ....................
CTT-HAS ....... l.(; ............. ].2. .............. 255i47 ........... 308 .....
(%) i 12 218+ 2.4 I8

C57BL/6 mice were treated with CTT-HAS at Chung-wan (CV12). On the
7t day of the experiment, the mice were implanted intravenously with B16-
F10 melanoma (2x105cells). 14 days later, the mice were counted once
daily to measure MST (Median survial time) and ILS(Increase in MST

over control).

ILS= {{T-C)/C} x 100 (%)
T : MST of Sample group
C : MST of Control-3

Control-1 : B16-F10 melanoma only

Control-2 : B16-F10 melanoma + single acupuncture stimulation at

Chung-wan(CV12)

Control-3 : B16-F10 melanoma + intradermal injection at Chung-wan
(CV12) with 0.1ml of saline
CTT-HAS : B16-F10 melanoma + intradermal injection at Chung-wan
(CV12) with 0.1ml of 10% and 1% CTT-HAS.
Each point represents the mean+ S.E of 12 mice.
Statistically significant value compared with control-5 data by T test

(*p<0.05, **p<0.01, ***p<0.001).

V. % %

#076(Carthami Flos)= #{tRlol] %3 - E4
1

AR Sl¥E (Carthamus tinctorius L) {EE
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O AN, WA, KM K, SRR,
BLHERGO] HERIE 0] QTR
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yellow, carthamin® &Hst Y™, Fusisg
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27 EKmO R MK, REOR, + SRR,
FTIE, THECH % SOl HEFE T Qlgo] #ik
Ao,

RS AR, MBE bR e W b, W
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IR
AW,
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