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An Experimental Study on Effects of Distilled Red-ginseng Herbal Acupuncture on A549
human ephithelial lung cancer cell in vitro and implanted Sarcoma-180
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Abstract
Objectives : In order to investigate effects and immune improvement of distilled red-ginseng herbal Acupuncture, expression of Cox-1,
Cox-2, and mRNA of Bcl-2 and Bax were analyzed in A549 cell in vivo. Survival time and expression of cytokine mRNA were measured
for the mice with Sarcoma-180 induced abdominal cancer.
Methods : Balb/c mouse was treated with distilled red-ginseng Herbal Acupuncture at Wisu(BLa) and Chung- wan(CVe) to investigate
anti-cancer effects and immune response.
Results :
1. For expression of mRNA of Cox-1 using RT-PCR, the control group and the experiment groups didn’t show significant differences.
For Cox-2, both experiment groups and the normal group showed significant decrease.
2 For expression of mRNA of Bcl-2 using RT-PCR, experiment groups showed slight decrease compared to the control group. For Bax,
no significant changes were shown between the control group and experiment groups.
3 For survival time, all of experiment groups showed 11.1% increase compared to the control group.
4. For IL-2 and IL-4 productivity using Flow cytometry, all of experiment groups didn’t show any significance.
5 For IL-2 productivity using ELISA, all of experiment groups didn’t show any significance.
6.For expression of cytokine mRNA using RT-PCR, significant increase of IL-2 and IL-4 were witnessed in the experiment group I
compared to the control group. Significant increase of IL-10 was shown in all of experiment groups compared to the control group.
Conclusion : According to the results, we can expect that distilled red-ginseng Herbal Acupuncture may be further effects in anti-cancer
and immune improvement if increasing concentration.

Key words : Distilled red-ginseng, Herbal Acupuncture, A543 human epithelial lung cancer cell, Sarcoma-180 cancer cell,
IL-2, IL-4, IL-10, IFN-V, Cytokine mRNA.
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1) A549 human ephithelial lung cancer cell in vitro
@ Cox-1, Cox-2 ¥ Bel-2, Bax?] mRNA %3
7t. vHx|e] 7
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RPMI 1640(Gibco, U.S.A)o] sodium bicarbonate
(Shinyo- pure Chemicals Co., LTD., Japan) 2g3} fungizone
(Gibco, U.S.A.) 4ml, penicillin G(100,000units/ml) 1ml,
streptomycine (100mg/ml, Sigma, US.A) 1ml& Z-F-ol
YWY 1000mE ZA3 & pHE 728 %3 022um
disposable sterile bottle top filter(Coming, US.A)E. o3}
of 7)1 RHAE AT,

o 579 FH
FBS(fetal bovine serum, Gibco. US.A)E 56°CollA 30
F7} inactivationA]7) £ RPMI 1640 7] Ex]x]o] 10%<]
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Fig. 1 Manufacturing process of distilled red-ginseng Herbal
Acupuncture.
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1) AB49 human ephithelial lung cancer celltl] i3} o35t
@ Cox-1, Cox-2 ¥ Bcl-2, Bax9] mRNA 43

* Total RNA isolation
Tissue RNA PrepMate kit(Bioneer, Korea)S o] &5}
T3 240] AS49 Al Z2HE total RNAS =Z3)9it).
A549 I 1X1072 1ml9] lysis bufferS 27 A7)
B0 & U gl SEZ BTt 04u)9)
chloroformE #7}st2 oA A& 587 X3 ko3
14000mmal 4 1027 QL] 2oe o) Fu
of %31 ¥ 97l E%< phenol:chloroform(5:1)
]
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(Sigma, USA)E Y3 ThA] QAR sl A FHo 4
SdE At o9 = isopropanolS ¥ -20C
ol 1AZE AR & oAl AR g Pelleto]
80% o &Z(in DEPC-treated water)2 A3 3}2 speed
vacuum(Heto, Denmark)ol| /] A ZA]71 & RNase-free
water®] &3} A]A UV spectrophotometer(Hitachi, Japan) =
2605+ 280nmolA FHEE &43le] RNA 52 7
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* Reverse Transcription-polymerase Chain Reaction

A549 A EZRE 2§ total RNA 2ug0] oligo-(dT)
15mer(Promega, USA) 10pmolE A 7}8+ 3 o 7)o PCR
HZ&9d, AMY reverse transcriptase 20U, RNasin 10U 1
Y2 2mM INTPE FH7}stsith 18] 7 RNA-free water
E FHFHIE 20 2T 5 57ColA] 108, 42°C o) A
60E7 #HEAIZL F cDNAS THEYom 95ToA
reverse transcriptase 5 E-843} AJZth 2% PCR 4Y
o AH&-8E7] $13ted 20Tl BAstATh

ZHE cDNAE FHOZ <Table 1>0] o A]5ojg)=
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Table 1. Specific primers for Cox-1, Cox-2 and Bcl-2, Bax

Name .
. primer
(Product size)
5" -TGC CCA GCT CCT GGC CCG
forward i
Cox-1 CCGCTT-3
(303 bp) 5'-GTG CAT CAA CAC AGG CGC
reverse ,
CTCTTC-3
5 -TTC AAA TGA GAT TGT
forward ,
Cox-2 GGG AAA ATT GCT-3
(305 bp) 5" -AGA TCA TCT CTG CCT GAG
reverse ,
TAT CTT-3
5"-GTG CAC CAA GGT GCC GGA
forward ,
Bax AC-3
(205 bp) 5"-TCA GCC CAT CTT CTT CCA
reverse ,
GA-3
5"-CGA CGA CTT CTC CCG CCG
forward ,
Bcl-2 CTACCGC-3
(318 bp) 5"-AGA TCA TCT CTG CCT GAG
reverse ,
TATCTT-3

primerg AHE-3}91 2 c¢DNA 24, dNTP 2004M, primer
300nM, MgClL. 2mM, reaction buffer(10mM Tris-HCI (pH
9.0), 50mM KCl, 0.1% Triton X-100), Taq polymerase 2UE
ol HFHI7L 40u7t H=E 3t} PCRO) AlLatgd
T} PCRYFS-2  thermocyclerol A1 94°C/2min(13}), 94°C
/1min(138]), annealing(13], Cox-1, 65°C; Cox-2, 55°C; Bcl-2,
65C; Bax, 59°C) 18] 72°C/1 min(13))E 403) uhE-3}
AL, mA S S-S 72Co] 13 33Tk PCR
productsE £213}7] ¢J5}e] ethidium bromide(0.5mg/ml)
7 Z§F agarose(2%)E TAE(Tris-Acetate-EDTA) buffer
(pH 83)d =&} AM&8}0oH, A8 519 34 loading

. o X+Y
Median survial time =——

AZZIg = ——x 100

7 AASE 120] B Hz29 A7Hday)
47t AATEL 12604 1§ W H %9 A 7Hday)

X: A
Y:AE
T: A8 72] median survival time(day)
C: W z279 median survival time(day)



A549 H A E 9 Sarcoma-180 E73 kol ol e f1%F WG] el

buffer(6x ; Sambrook %, 1989)& gelol| F¢3} 100VE
02 A7lgFAA A1GT B gl UV
transilluminator(Spectroline TR-302, USA)$joll Al &3}
Ao micro A9} UV E red filtlerE: H23 Azl 7)
(Polaroid H-3, USA)& Abg-ated ke 29 3ol &
A8t olm ARE3E Cox-1,Cox-2 ¥ Bel-2, Bax &7
Zt2] specific primer+= U2 7+Th<Table 1>.
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& cell dissociation sieve-tissue grinder kit(Sigma,
U.S-A.)i*ﬁ A ol & 2ASHEE AAT L 7]EH
Az 33 A& 1 & dd" FHRTFEA
hypotonic shockE 4°oA AE+E 4H3s] LA H
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@ Flow cytometryE o] 3} IL-2, IL-4 A AT

nhe-2o] N EE FE £ Interleukin-2(0] 3} IL-

BE EEH R

28} A3, Interleukin-4(0] 3} IL-48 A 3HE Flow
cytometry(Beckton Dickinson, USA)E %319 =431
t}. 3=%3F splenocyteE 1Xx10%ells/mlz A3 3
brefeldin A(eBioscience, USA)S 1u/ml8) FE& 43
5% CO:9} 95% aire] wjF7|ofl A 347} wjj ok 'SWE}

HjoF & A|EE 500xg, 10CE SE7F 23] A £y
st AL AXEo] Iml¢ staining buffer(0.15M NHCI,
0.01M KHCO:s, 0.1mM Na:EDTA, pH 7.3)$} 250u1¢] BD
Cytofix/Cytoperm (BD bioscience, USA)E 23 4'Col|lA
208 <t oké}ﬂi AZE TA3A

FAol EY & 2ml®] BD Perm/Wash solution(BD
bioscience, USA)Z A3 3}1 500X gE SE7F €4 &
sty th o] & 100412 BD Perm/Wash solutionel] 273
B A Xo| 212 PE-con jugated anti-IL-2 antibody, PE-
conjugated anti-IL-4 anti body S Z+2+ 931 4CollA 30&
7w skt

71 % BD Perm/Wash solutionS ¥ 17 500xg& 5&7+
A4 B E}/\] 50011 PBS/2% paraformaldehyde
solutionol] %2 F Flow cytometry(Beckton Dickinson,
USA)E &4t

® ELISAE o] &3 Interleukin-2 A AH&F

IL-2 =42 mouse IL-2 ELISA kit(PIERCE, USA)E A}
£-3}91 th. 96 well polystyrene plate o] plate reagent &4 -5
504 H7}3Y mouseo| A HE]3F spleen® 2HEH L&
WITLE GoA 7]&shurel o] A3 A 2k well
o] 50i A7Fshal Ao A 2417k WA ST A A 8-
02 5 A& 7+ welld] conjugate reagentE 10011
A 7} & 37C Incubator(Jouan IGO-150A, France)ol| A
107 Seb wealsich is F AEA0T 59 A
A3l 7F welle] TMB substrate 2948 100 HUt &
AgoA 3087 Wit S "W 7 A9

o

o =2
0.18M2] S 1004 H7heted U8 937 ELISA
%= 7](Emax, Molecular Device, USA)E ©] &3}

550nmof| =435}

Sarcoma-180 ) £E Balb/cA] AH A FY3} 144
el AHE A vAE AU AAAEE
FBS7} 10% A7}E E3HujA| o 5x10%ells/mle] F &
A¥-G3 3, od7)9] concanavalin- A(Sigma, US.A)E
100pg/mle] X2 71813,37C,5% CO: v k710 A 24
AZHEh wjekel & AFSHE FAG N IL-29] Ak
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Mouse®] IL-2 AjAre: 24 Quantikine M ELISA
KitR&D system, US A)E o] &3t o] ELISA Kit:=
sandwich enzyme immunoassay techniqueE ©]-&3= A
2.2, micro platedl] pre-coated® A A E polyclonal
antibodyol] A EE A3t AFAZ F 450nme] 3}
AN FFEE Z4se] Standard sample] FFEZA
SEREH NEY IL2%E Al 1Yo g RE 3
A2 Ax3AL AE whstth 96 well microtiter plate
9] 7z} wellol 50u12] Assay DiluentE Y3, ThA]
Standard, Control, A| 55 Z} wello]] 50u% 233817 18
A& tapping3} 7 plate coverZ B-& & A &4 247}
AT 9 5§ wash buffer2 53] A Fe}y,
100119] ConjugateE 27, plate coverZ ¥ 5 429
A 2N WA Z T Bh F 8 % wash buffer® S
3] A3}, 100412) Substrate SolutionS W77 210 A]
308 T BE Ads ukeEioh v 28 )
100419] Stop solutionS ¥ W3S ZAsYct. 1 &
ELISA reader(Bmax, USA)Z 34 450nmollA] EJ L&

A48}
@ RT-PCR<& mRNA 23

* Total RNA isolation

Tissue RNA PrepMate kit(Bioneer, Korea)E ©]-4-3}4]
U8 2e WHOE werel HALZRE ol
RNAE FZ3I9th

HZ 100mgg 1mle) lysis buffers Y3 Zholr] A&
off A} 5H Fot whe-319ith chloroforme 048 23z
A7rsted 4CAM SE Fk w3 F, 14328 xgoll A
108 ¢ 94 #ste] 43d7hs 283 3, Phenol
: Chloroform (5:1)(Sigma, USA)S FR-9 2 At ¢
ARE AL A A5AE A mbeE A o) 7190
55319 isopropyl alcohol2 WL -20Cel|A] 1A)7F HF
S F A GAET SFATh Pellet 80% o) eH&(in
DEPC-treated water) 2 4| 3}1 speed vacuum(Heto,
Denmark)ol]  7AZA|7] & RNase-free waterol ] 23
AlAH doJA total RNAE UV spectrophotometer (Hitachi,
Japan) (260/280nm)Z A =3} H T

* Reverse transcription-polymerase chain reaction
8% 29020 e 223 total RNA g2 7147 B
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actin® [FN-yol] tha]*l= oligo-(dT)15 primer(Promega,
USA) 1ulE A3, IL-2, IL-4, IL-109] &A=
BioneerAlo] A A 2HeE gene specific antisense primer 14M
& AMESlA 70ColA 108 E<t pre-incubation3F %,
dNTP mixture 1mM, MgCL. SmM, reaction buffer(10mM
Tris-HCI(pH 9.0 at 25°CJ, 50mM KCl, 0.1% Triton X-100),
RNasin ribonuclease inhibitor(Promega, USA) 1U/ul, AMV
reverse transcriptase(Prom ega, USA) 15U ¥ 1 2 41&
F 40CAN 6087 WA F 95CAA 58T

Qe
cDNAE 2u¥ EF3t PCR vH&S 98 -20Co B
B3,

Reverse transcripton . 255 42 c¢DNA 21 E dNTP
mixture 2004M, gene specific primer 300nM, MgCL: 2mM,
reaction buffer(10mM Tris-HCI(pH 9.0 at 25C), 50mM
KCl, 0.1% Triton X-100), Taq polymerase 2U<S 2+ 49 ¢]
PCR thermal cycler(Hybaid, UK)ol| 4] denaturation< 94°C
5min® £, annealing2 IL-22 60°C, L4 48°C,IL-102
72°C,IFN-Y& 56°C, factine 60C 2 35cyclesE 3157,

Table 2. Specific primers for cytokines and S-actin

Name .
rimer
(Product size) P
5" -TGG AAT CCT GTG GCA
. forward ,
B-actin TCC ATG AAAC-3
(349bp) 5" -TAA AAC GCA GCT CAG
reverse ,
TAA CAGTCCG-3
5'-TGA TGG ACC TAC AGG
forward ,
IL2 AGCTCCTGAG-3
(168 bp) 5" -GAG TCA AAT CCA GAA
reverse ,
CAT GCCGCAG-3
5" -TTC TCG AAT GTA CCA
forward ,
L4 GGA GC-3
(220 bp) 5" -AAC GCT ACA CAC TGC\
reverse ,
ATCTT-3
5"-AGA CTTTCT TTL AAA
forward ,
IL-10 CAA AGG ACCAGCTGG A-3
(421 bp) 5" -CCT GGA GTC CAG CAG
reverse
ACT CAATACACACTGC-Y
5" -AGC GGC TGA CTG AAC
forward ,
IFN-Y TCA GAT TGT AG-3
(247 bp) 5" -GTC ACA GTT TTC AGC
reverse y
TGT ATA GGG-3




A549 H4A ¢} Sarcoma-180

extension= 72°C 10min&}3]t}h. PCR productE #¢13}7]
?)3led  agarose(2%) TAE(Tris- Acetate-EDTA) buffer(pH
83)oll =] AL} o AlE SuE loading buffers
gelo] Z=91ake] 100 voltoll 4] 3057+ A 7| A S5k Bl
3tk A7) Fo] Ev DNAE UV transil luminator
(Spectroline TR-302, USA)$J ol A #2351 qt). oju} AL
3k cytokines} B-actin®] specific primere= U3 7tk
<Table 2>.

4, EAA

Ao AMES EAZZ2 T39S SPSS(Release 10.0.7)
o] 4319 0™, student’s T-testS A|3) &fe] z}zte] A
P-value7} 005 v]¥Hel 79 FAo] e AL
At

% o
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1. A549 human ephithelial lung cancer cello]]
&k of 3k

1) Cox-1, Cox-2 & Bcl-2, Bax®| mRNA 244

—

FAHS W3R 715 ol9lo] AHALE AS
human epithelial lung cancer cellol| 4 Cox-1, Cox-2 2 Bcl-
2,Baxdl] tiate] oAw g ko] YETte Yotry] 9
3 RT-PCRe| 2] mRNA®] & /¢S A H it
1 A3}, Prostaglandin A ZH A oA AAMA A 7)E
of #odste= Cox-19] 75 dx2Es Aol & Aol
£ YERIA B3, 45wkl Ao Eke Cox-29 7
T+ AT EFolA normal Fef ¢ 7ol ZHAaE it
Apoptosis®] ZHd] #HAsE= ARSI Bel-2, Bax )
mRNA 33 & ¥ %_‘J A3}, Bel2= tz o] ug) 2
oM ke ZAE YEMSIY, Baxe tiERT
A3l & AolE ‘JrEMW 2 Skti<Fig. 2>,

2. Sarcoma-180 W&t d¢tay} o W

1) MEZ

Median survival time-& U)ZZ& 279, Ad [(EA

Bkekel W HF REESS I WT BE B

Line 2

Line 3

Line 1 Line 4

Cox-1

Cox-2

Bcl-2

Line 1 : Normal

Line 2 : LPS

Line 3 : LPS + red-ginseng 200u\/ml
Line 4 : LPS + red-ginseng 400ul/ml

Fig. 2. Expression of Cox-1, Cox-2, and Bcl-2, Bax in A549
human epithelial lung cancer cells, with and without
lipopolysaccharide and distilled red-ginseng Herbal

Acupuncture, respectively.

BR FHH 287 W& FiE Fde 27 30
A& Uehlio] Agwo] tiEad vsted 11.1%2] 4
E57HE Uehl olt<Fig. 3>.

2) Flow cytometryE 0|28t IL-2 2 IL-4 M

T B gz viste] IL-29) Aol $7t

3. ELISAE o| &3} I1.-2 A4

A ol 3140 Fo| AR UET 2 A2
mouseZHE] A% BAHEE Concanavalin-AZ =}
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Fig. 3. Median survival time of mouse treated with distilled
red-ginseng Herbal Acupuncture in vivo.

Control  : treated with normal saline (0.1cc)

Sample | :treated with distilled red-ginseng Herbal
Acupuncture at Wisu(BL=) (0.1cc)

Sample I : treated with distilled red-ginseng Herbal
Acupuncture at Chung-wan(CV+) (0.1cc)
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Fig. 4. Interleukin-2 Productivity using Flow cytometry of the
Sarcoma-180 Cell Bearing Mouse Treated with
distilled red-ginseng Herbal Acupuncture.

a) Normal : non-treated group

b) Control  : treated with normal saline (0.1cc)

c) Sample | :treated with diatilled red-ginseng Herbal
Acupuncture at Wisu(BL=) (0.1¢c)

d) Sample Il : treated with distilled red-ginseng Herbal
Acupuncture at Chung-wan(CV+) (0.1cc)
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Fig. 5. Interleukin-2 Productivity using Flowcytometry of the
Sarcoma-180 Cell Bearing Mouse Treated with
distilled red-ginseng Herbal Acupuncture.

a)Normal  :non-treated group

b) Control  : treated with normal saline (0.1cc)

c) Sample | :treated with distilled red-ginseng Herbal
Acupuncture at Wisu(BL1) (0.1cc)

d) Sample Il : treated with distilled red-ginseng Herbal
Acupuncture at Chung-wan(CV+2) (0.1cc)

=3 F 24XN7F wjFate] 29 A4t
AR 919.38+19.53pg/ml, th =
1503pg/ml, @712 807.20+39.67pg/ml, A F
790.76+39.02pg/mlE YR AEZ LI
2 zFd FoA AolE UERA 4SttiTable
Fig. 6>.
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4. RT-PCR& o] &3} Cytokine®] mRNA 3
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Fig.6. Interleukin-2 Productivity of the Sarcoma-180 Cell
Bearing Mouse Treated with distilled red-ginseng
Herbal Acupuncture.

Normal :non-treated group
Control : treated with normal saline (0.1cc)
Sample | :treated with distilling red-ginseng Herbal

Acupuncture at Wisu(BLz) (0.1cc)
Sample Il : treated with distilling red-ginseng Herbal
Acupuncture at Chung-wan(CVx) (0.1cc)

Table 3. Interleukin-2 Productivity of the Sarcoma-180 Cell
Bearing Mouse Treated with distilled red-ginseng

Herbal Acupuncture.
Group Interleukin-2 (pg/ml)
Normal 919.38+19.53
Control 9214311503
Sample [ 807.20£39.67
Sample I 790.76+39.02
Normal : non-treated group
Control : treated with normal saline (0.1cc)
Sample | : treated with distilled red-ginseng Herbal Acupuncture at
Wisu(BLa) (0.1cc)
Sample II : treated with distilled red-ginseng Herbal Acupuncture at
Chung-wan(CV) (0.1cc)
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Fig. 7. Expression of cytokine mRNA extracted from spleen
using reverse transcription-polymerase chain reaction
analysis. After a mouse was innoculated with
Sarcoma-180, it was treated with distilled red- ginseng
Herbal Acupuncture in the variable contents.

Normal : non-treated group

Control  : treated with normal saline (0.1cc)

Sample | :treated with distilled red-ginseng Herbal
Acupuncture at Wisu(BL) (0.1cc)

Sample I : treated with distilled red-ginseng Herbal
Acupuncture at Chung-wan(CV+2) (0.1¢cc)
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