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An Experimental Study on Effects of Distilled White-ginseng Herbal Acupuncture on A549
human ephithelial lung cancer cell in vitro and implanted Sarcoma-180 in vivo

Jong-Seong We* - Ki-Rok Kwon* - Hee-Soo Park*
* Department of Acupuncture and Moxibustion, SangJi Oriental Medicine Hospital, Sangdi University

Abstract
Objectives : In order to investigate effects and immune improvement of distilled white-ginseng herbal extract, 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 white-ginseng Herbal Acupuncture at Wisu(BLar) and Chung-wan(CVz) 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 show significant increase. For Cox-2,
both experiment groups and the normal group showed significant decrease. For Bcl-2, experiment groups showed slight decrease
compared to the control group. For Bax, no significant changes were shown between the control group and experiment groups.

2. For survival time, all of experiment groups didn’t show significant differences.

3.1L-2 productivity using Flow cytometry, experiment group I didn’t show any significance, For IL-4, all of experiment groups showed
slight decrease compared to the control group.

4. For IL-2 productivity using ELISA, experiment group 1 showed slight decrease compared to the control group, experiment group Il
didn’t show any significance.

5. 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 decrease 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 white-ginseng Herbal Acupuncture may be further effects in anti-cancer

and immune improvement if increasing concentration.

Key words : Distilled white-ginseng, Herbal Acupuncture, Sarcoma-180 cancer cell, IL.-2, IL-4, IL-10, IFN-Y, Cytokine mRNA.
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& "?JEPM.L, dEste] A7l oA BEAEE A
* AEE FHEAt (Fig 1)

m

(2) &7
30gauge 1ml insulin syringe(Becton Dickinson, U.S.A.)&

AHE-3H3 T

2. vy

1) A549 human ephithelial lung cancer cell in vitro

(1) Cox-1, Cox-2 ¥ Bel-2, Bax9] mRNA 8
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Fig. 1 Manufacturing process of Distilled white-ginseng
Herbal Acupuncture.
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RPMI 1640(Gibco, U.S.A.)4] sodium bicarbonate
(Shinyo-pure Chemicals Co., LTD., Japan) 2g3} fungizone
(Gibco, U.S.A.) 4ml, penicillin G(100,000 units/ml) 1ml ,
streptomycine (100mg/ml, Sigma, U.S.A)) Iml& ZHF0
93 1,000mz ZA3% & pHE 728 @51 0.22pm
disposable sterile bottle top filter(Corning, U.S.A) 2 o 3}5}
of 7)1 A = A3kt

@ &R 21 .

FBS(fetal bovine serum, Gibco. U. S. A)E 56 ‘CollA 30
E7}F inactivationA| 7] & RPMI 1640 7| Eu x]¢f] 10%2]
TR HEE A ARSI om(olst E3hA
A, ol GAE v Fntel] AREEH T
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O A549 human epithelial lung cancer cells

oF MEFE A £ 23 (KCLB 10185, Korean
Cell Line Bank)oll A} SAA e & Eofuto} o] 5 =91 &
A BFAA 5 % CO: Hj %) (Jouan IGO-150A,
France)qtol Al i epA1Z) 5 Aol AH831%

2) Sarcoma-180 =&t

AZg Z2H9o AP A4£47]d o]E sarcoma-180
AELE F7 L}OiPBS(phosphate buffered saline, pH 7.2) =
£ 2 25x% 10“ce]ls/ml_e._ ZA 3k mouse
519 1;} AHLL

L}. Sarcoma-1800f| CHEt Sltemt R Mg £

A GZ2]719) ©]& sarcoma-180 M| ZE FAHstA 2
X 10fcells/ml® ZAs & AF ] Bk 0.2mlE
o] o8 F3 & 14K AAAA BIAAHE

Ak} ARESHAT
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g %
(2) Az ok

7). BRI2 T

71 Bufz) ¢t S]] A2 A549 human epithelial
lung cancer cells 2 g 7 FA A FH]5HH

Lt. fM|zze| et

Balb/cA| AF ol B7F4E A7) 98 & Az
ZFx 32 M 3 -28)(KCLB, Korean Cell Line Bank)oi A
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T A EHAA 5 % CO: vl %7](Jouan IGO-
150A, France)3tell A Wi A7l & M EF7} 2 524)7)

o HolEsds W $Ast APl AHE-3Sn.
Ch A= R
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1) A549 human ephithelial lung cancer celiof] L5 38t
(1) Cox-1, Cox-2 ¥ Bel-2, Bax?] mRNA 43
7}. Total RNA isolation

Tissue RNA PrepMate kit(Bioneer, Korea)E ©]2-3}o]
Tha3} 7ol A549 M| EZ2E total RNAE 3234t}

A549 N 1x1075 1mle] lysis buffer® 97 AjA)
5o F Ty Egol SEZ wAsdtil 049
chloroform& F7tstal thA] dgoll 587 X &
14,000 pmoll A 1087 AAEE) st A2de A FB
o &71 % 7] E3k2| phenol : chloroform(5 : 1)
(Sigma, USA)E Y1 thA] dAEEI8ld A FHo 4
4L AT 7] % isopropanol& ¥T -20C
ol A IAIZE A3 F thA] P4l E- 23k ok Pelleto] 80
% ol &-&(in DEPC-treated water)2 A ¥ a}2 speed
vacuum(Heto, Denmark)o| /] 7AZA]7]1 3 RNase-free
waterol] -§-3JA]A UV spectrophotometer(Hitachi, Japan) 2
2603 280 nmol| A FHEE ZAslo] RNA B8 A
Faio

L}. Reverse Transcription-polymerase Chain Reaction
AS49 A z=RE F2g total RNA 2ug9] oligo-(dT)

I5mer(Promega, USA) 10pmolE #7}3+ & 7)o PCR
589, AMV reverse transcriptase 20U, RNasin 10U -1
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2|2 2mM ANTPE H7}sl9 ) 12 2 RNase-free water
o &3iAA HAFHIAE 20d AT F 57CAA 10
®, 42T A 607+ ¥HEAIZl & cDNAS TESIoH
95Co| A reverse transcriptase s E&A3 AATh A&
PCR A3l AH&-817] 13te] 20T Btk
ZFH|g cDNAE FHOZ Table 16] A H Y=
primer-& AHE-319. 2™ cDNA 24, ANTP 2004M, primer
300 nM, MgCl: 2mM, reaction buffer(10mM Tris-HCl
(pHY.0), 50mM KCI, 0.1% Triton X-100), Taq polymerase
2UE 4o HFH7} 4047t H=E 3le] PCRY A}
23tk PCRYH-E2  thermocyclerdl] A 94°C/2min(13)),
94°C/1min(13]), annealing (13}, Cox-1, 65C ; Cox-2, 55C
; Bel-2,65C ; Bax, 59°C) 18] 2 72°C/1 min(13)E 403)
HHESH L, PEA e A1RES-& T2°C el 13] S sigin.
PCR products& &<13}7] 93} ethidium bromide
(0.5mg/ml)7} E3HE agarose(2%)E TAE(Tris-Acetate-
EDTA) buffer(pH8.3)0] =¢f AF2-314 0™, Al§ 549} 3
A loading buffer(6x ; Sambrook -, 1989)E gelo] Y3t
of 100VE 3087 A719 5tk 17195 2 gel
£ UV trans- illuminator(Spectroline TR-302, USA)$]|of|
#2590 micro AZY UV E red filterS H2H3t
A7) (Polaroid H-3, USAYS A4t zp9A zd 3}
oA FFatct olmf AHE-E Cox-1, Cox-2 2 Bel-2,
Bax 5449 specific primers U237} 74th(Table 1.)

Table 1. Specific primers for Cox-1, Cox-2 and Bcl-2, Bax

Name
(Product size) '
Cox1 forward 5-TGC CCA GCT CCT GGC CCG CCG CTT3
(303bp) reverse 5-GTG CAT CAA CAC AGG CGC CTC TTC-3'
Cox2 forward  S-TTC AAATGA GAT TGT GGG AAA ATT GCT-3'
(305bp) reverse  5-AGA TCATCT CTG CCT GAG TAT CTT-3'
Bax forwad 5-GTG CAC CAA GGT GCC GGA AC-3'
(05bp) reverse  5-TCA GCC CAT CTT CTT CCA GA-3
Bel2 forward 5-CGA CGA CTT CTC CCG CCG CTA CCG C-3'
5-AGA TCATCT CTG CCT GAG TAT CTT-3'

primer

(318bp) reverse

2) Sarcoma-1800f| LH?_F stoh ol ojoi

AHAATE 28430 0.1ml¥ v A(18)/19Q) =5t
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R g=Z=2] 719 o] 2 sarcoma-180 | ZE 474 35}] PBS
(phosphate buffered saline, pH7.2)Z 23] dAAMH3 &
223 Ao £} 5x10%ells/0.2mlE F¢ 5t
309 FoF AEARE HF3ATH T 30U7A B}
ol FLHA B2 AE AZE AR ALeH
t}. Geran 50] 7|43 median survival time2- ©]-&3}
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Al A st o cell dissociation sieve- tissue grinder kit
(Sigma, U. S. A)ZH A o4 & ZAGHS A A
2 71EiA 33 AFsT 1 T 2
A hypotonic shock® 40A HPT1E %735‘1 L3
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(2) Flow cytometryS o]-&3F IL-2, IL-4 Ak

nh¢29 BPRAEE 28 F IL-2, IL4E Flow
cytometry(Beckton Dickinson, USA)S E3&to] 243}

t}. 23 splenocyteE 1x10%ells/mlZ ZA3S &

BAdd td AB AR T W "B R

brefeldin A(eBioscience, USA)E 1gd/mle] =L & ¥Wil
5% CO:} 95% air®] W) 7104} 3A17H i o} Aok

wjoF & A EE 500xg, 10CE 527} 23] 94 #g
sl AL M Zo] Imle] staining buffer(0.15M NH.CI,
0.01M KHCOs, 0.1 mM Na:EDTA, pH7.3)$} 250u12] BD
Cytofix/Cytoperm(BD bioscience, USA)E Y11 4Coll A
W 59 WA ATE TR

FAo] Y F 2ml¢ BD Perm/Wash solution(BD
bioscience, USA)Z A3 3} 500 xgE 587+ 44 &
3t o] Tl 10012 BD Perm/Wash solution®l] 773
# M Eo] 24 PE-con jugated anti-IL-2 antibody, PE-
conjugated anti-IL-4 anti body S Z+2} @31 4Co| A 30&
7k v Fati ek

71 % BD Perm/Wash solutiong ¥ 500 xg= 5¥7¢
94 2g8 3 A 500 PBS/2 % paraformaldehyde
solution®] ¥ & Flow cytometry(Beckton Dickinson,
USA)E S35t

(3) ELISAE o] &3 IL-2 4=

IL-2 242 mouse IL-2 ELISA kit(PIERCE, USA)E A}
28199t} 96 well polystyrene plate o] plate reagent &S
50 H7}5tT mousedl| A EE]E spleen® ZHE AL
WEHLE oA 7legutet 2ol AAd A 7 well
o 50i F7F3EaL Ao A 242 WA ST Al AL
o= 5% AT Z welld] conjugate reagentS 1004
A A7} & 37C Incubator(Jouan IGO- 150A, France)oi] 4]
(A7 ek WeaRn #e T ARER0E S A
25}3 7} wello] TMB substrate €8-S 1004 H7F &
HedA 087 WA, WS WE] 93 018
M9} #ate 1004 H7¥eke WhE-& WHIL ELISA %
£ 7|(Emax, Molecular Device, USA)E ©| €3} 550nm
o Zash

Sarcoma-180 M X & Balb/cA AFH | FH3}L 149
Aol AHAE At A1AE AEsth vAAEE
FBS7} 10% H719 Z3hj R0 5x10%ells/mle] =%
AR 5, o710 concanavalin-A(Sigma, U. S. A)E
100pg/mle] =L E 718}, 37C, 5% CO: v k7]l A 24
AZHERE Mokt & AN FAS Y IL-29] Ak
& 2R3

Mouse9] IL-2 AA e =22 Quantikine M ELISA Kit
(R&D system, U. S. A.)% o] &35} th o] ELISA Kit+=
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sandwich enzyme immunoassay techniqueE ©|-&-3= A
2 2, micro plates] pre-coated® A E polyclonal
antibodyo] AEE AFste] AFAIZ] & 450nme] 3}
oA FFEE 573}t Standard sample®] FFTA
SERY NEY IL2%8 A= wies BE 3
A2 AZBA] ARE w5k 96 well microtiter plate
o] 7} wello] 50419 Assay DiluentE& Y7, thA)
Standard, Control, A| 2.5 Z} wello] 5048 B3ty 18
A% tapping3} 3L plate cover® B& & A4 247k
SRSAIATE ¥hE £ 8 % wash buffer2 53] N H s}z,
10049] ConjugateZ 27, plate coverZ B2 3 229
A QAR A FATE vhS £8 5 wash buffer2 5
3] A4 3}3L, 100412] Substrate Solutiong ¥ A-L0] A
308 F¢ 4e AdE wEEigioh vk 28 o)
100419] Stop solutiong W1 ¥HEE FAEYch 1 &
ELISA reader(Emax, USA)Z 3 450nmo| A EF & &
Z48 Ak

(4) RT-PCR-$ mRNA 43
7}. Total RNA isolation

Tissue RNA PrepMate kit(Bioneer, Korea)S o] &3}
9T 2 PHOR SHeao HAORRE o
RNAS 32390

474 100mgS 1ml2) lysis bufferS W3 Zolr A&
oA 5% <o wkg-sldth chloroform 049 HEu g
A7teted 4°CAA SE Fok whed 514328 xgol| A
108 5¢ 94 293 45A%he 223 F, Phenol
: Chloroform(5 : 1)(Sigma, USA)S 832 M]3l &
AEE AL T A5AE Al wbeZ FATh 719
&5-9]9] isopropyl alcohol & ¥ -20Te|A 17+ vk
S8 % T Q427 Sk PelletS 80 % o] @& (in
DEPC-treated water) = A #3}3 speed vacuum(Heto,
Denmark)o| 4| 71271 & RNase-free watero]| %] £-3)
AlA dolA total RNAE UV spectrophotometer(Hitachi,
Japan) (260/280nm) 2 A &3}tk

o O

L}. Reverse transcription-polymerase chain reaction

HF 2202 RE F23 total RNA 2088 71X 2 -
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actin3} IEN-Yol th3lAM &= oligo-(dT) 15primer(Promega,
USA) 14E AME3HE, IL-2, IL-4, IL-109] TisiA =
BioneerAloll 4] A28k gene specific antisense primer 1M
g AR 70Co)A 108 59 pre-incubationdt &,
dNTP mixture 1mM, MgCl. 5SmM, reaction buffer(10mM
Tris-HCl [pH9.0 at 25°C], 50mM KCI, 0.1% Triton X-100),
RNasin ribonuclease inhibitor(Promega, USA) 1U/ul, AMV
reverse transcriptase (Promega, USA) 15U% Y3 2+ A&
F 42CoAM 60E7 ¥HEAZ F 95CoA 5§z}
AMYV reverse transcriptase S 584 AJATh o7]4 A&
cDNAE 244 FF3to] PCR ¥H-& 93] -20Co =
B3kg ok

Reverse transcripton®. 258 A2 ¢DNA 24E dNTP
mixture 2001V, gene specific primer 300 nM, MgCL: 2mM,
reaction buffer(10mM Tris-HCI [pH9.0 at 25°C], 50mM KCl,
0.1% Triton X-100), Taq polymerase 2U< # 4jo] PCR
thermal cycler(Hybaid, UK)oll A denaturation= 94°C 5min
S 2, annealing IL-2& 60C, L4 48C,IL-10& 72
C, IFN-Y2 56C, Bactin® 60'CE 35cyclesE 3}]Y,
extension= 72'C 10min3}$3t}. PCR productE #¢13}7]
$138le] agarose(2%) TAE(Tris-Acetate-EDTA) buffer
(pH8.3)0ll = AME3t9 o AE 5uE loading buffer
£ geldl FU3t] 100voltell A 3087 A715 53t &
o139tk A7)9Eo] £y DNAE UV transil luminator
(Spectroline TR-302, USA)${oll X #&s{ . olnf AR
gt cytokined} B-actin®] specific primers &3} 7
t}h.(Table 2.) :

Table 2. Specific primers for cytokines and f-actin

Name .
. primer
(Product size)
Bactin  forward  5-TGG AAT CCT GTG GCA TCC ATG AAAC-3'

(349bp) reverse  5-TAA AAC GCA GCT CAG TAA CAGTCC G-3'

IL-2  forward 5-TGATGG ACC TAC AGG AGC TCC TGA G-3'
(168bp) reverse 5-GAG TCA AAT CCA GAA CAT GCCGCAG-3'

IL4  forward 5-TTCTCG AAT GTA CCA GGA GC-3'

(220bp) reverse  5-AAC GCT ACA CAC TGC ATC TT-3'

IL-10  forward 5-AGA CTT TCT TTL AAA CAA AGG ACC AGC TGG A-3'
(421bp) reverse  5-CCT GGA GTC CAG CAG ACT CAATAC ACACTG 3
IFN-Y  forward 5-AGC GGC TGA CTG AAC TCA GAT TGT AG-3’
(247bp) reverse  5-GTC ACA GTT TTC AGC TGT ATA GGG-3'
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4. BAIAE

Ao AN BAZZIHL SPSS(Release 10.0.7)
£ o] £359 0™, student’s T-testE AJ8)3le] z}z}te] 73
% P-value7} 0.05 751 B¢ frojAo] e A=

n. & %8

1) Cox-1, Cox-2 & Bal-2, Bax2| mRNA k5

AYEFAE RS )5 o9l AhHoz
A549 human epithelial lung cancer cellol 4] Cox-13} Cox-
2,Bcl2 9 Baxell thaled ojmjs Aol SIETtE Lo}
27] 918 total RNAS 3]43le] RT-PCRel 23)
mRNAS| RS Doty

Prostaglandin 34 44 ol A A4A Mgl 7] 5o #o3)
= Cox-19] A4 A+ EF ] Z7HE HAY,

Line1 Line2 Line3

Line4

Line1 : Normal

Line2 : LPS

Line3 : LPS + white-ginseng Herbal Acupuncture 200mg/mi
Line4 : LPS + white-ginseng Herbal Acupuncture 400 mg/mil

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

Bl qg AB RBEES 9% B BB AR

= =

Z718 9w AL A4E A7 std wdo| normal
AE S HAFYch 28 BE Qe
oz d=gAd #osl= Cox2E 7AA

st prostaglandin 43S 744
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>
R
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2
io

mRNA 23 #as A3} gz vis] A elA
Bcl-2¢8] 7% ok7te) 7AE HAFI 9low, Baxd
7k F7HE BT, Line 4914

g 53 Asto] rEiHRIE
& 7 AT 7HsAS ANEETY

AT (Fig. 2.)
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Median survival time- U} ZControl) 274, 48+
12 229, A3 I 26095 Yehfof 482 25 o
el wlste] 8 Apo)7t gt (Fig. 3.)
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Fig. 3. Median survival time of mouse treated with distilled
white-ginseng Herbal Acupuncture in vivo.

Control : treated with normal saline(0.1cc)

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

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

Normal : non-treated group

Control : treated with normal saline(0.1cc)

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

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

Nornal g DM0w00d 4001 Control g S A2
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28 »®
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T T i w0t W w0
FL2H FL2H

Fig. 5. IL-2 Productivity by Flow cytometry of the Sarcoma-
180 Cell Bearing Mouse Treated with distilled white-
ginseng Herbal Acupuncture.

Normal : non-treated group

Control : treated with normal saline(0.1cc)

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

d) Sample Il : treated with distilled white-ginseng Herbal
Acupuncture at Chung-wan(CV«)(0.1cc)
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2) Flow cytometryE 0|28t IL-2 L IL-4 A4

© IL2 422

FAE 2 v gaou A¥Z ML 2 HsE
Bolx BAAL, AATOIY RZET AV To)A
= okzhe] Z7b} MY (Fig. 4)

@ IL4 AxeE
FAE 2 97 gou Aol qxERg A
A7 LT BFolA ekl 2447} B (Fig. 5.)

3) ELISAZ 0|28} |L-2 AdArEE

HY Fof F 149 3o AL, 2 2 AP
mouseZHE| A% vAAMEE Concanavalin-AZ =}
S 5 AN wj gt IL29) BAbse 54 23
AAZE 919.38+19.53pg/ml, HEFE 92143 +15.03
pg/ml, A2 1€ 121.22+11.15pg/ml, A&7 T=
905.58+16.77pgmlE Uehjo] AP AL t2T
of sl 2T, AFT I= AT 3 dxeH
F2 3 AolE YehlA rh(Fig. 6., Table 3.)

IL-2{pg/mi)

Normal Control

Sample |
Group

Sample Il

Fig. 6. IL-2 Productivity of the Sarcoma-180 Cell Bearing
Mouse Treated with distilled white-ginseng Herbal
Acupuncture.

Normal : non-treated group

Control : treated with normal saline(0.1cc)

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

Sample Il : treated with distilled white-ginseng Herbal
Acupuncture at Chung-wan(CV:2) (0.1¢cc)



A549 ¥ 9A ¥ 9 Sarcoma-180

Table 3. IL-2 Productivity of the Sarcoma-180 Cell Bearing
Mouse Treated with distilled white-ginseng Herbal

Acupuncture.

Group IL-2(pg/ml)
Normal 919.38+19.53
Control 92143£15.03
Sample I 121.22+11.15*
Sample II 905.38£16.77*%

a) : Statistical significant (vs Normal) (P<0.05)
b) : Statistical significant (vs Control) (P<0.05)

Normal : non-treated group

Control : treated with normal saline (0.1cc)

Sample I : treated with distilled white-ginseng Herbal Acupuncture
at Wisu(BLx) (0.1cc)

Sample II : treated with distilled white-ginseng Herbal Acupuncture
at Chung-wan(CVx) (0.1cc)

4) RT-PCRE 0|23} Cytokine2| mRNA 2481

Sarcoma-180 A| £ & F o] B7}d] &
ofle] WY ag dolus] Hsf A

Normal  Control

Sample | Sample Il

Fig. 7. Expression of cytokine mRNA extracted from spleen
by reverse transcription-polymerase chain reaction
analysis. After a mouse was innoculated with
Sarcoma-180, it was treated with distilled white-
ginseng Herbal Acupuncture in variable content.

Normal : non-treated group

Control : treated with normal saline (0.1¢cc)

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

Sample Il : treated with distilled white-ginseng Herbal
Acupuncture at Chung-wan(CV:z) (0.1¢cc)
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