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ABSTRACT

Objective : In this study, we searched the experimental research about combined treatment of anticancer drug and
herbal medicine for killing or inhibiting proliferation of Cancer cells searched in OASIS and KISS. This study aimed
to analyze the experimental research paper about anticancer drug combined treatment with herbal medicine.

Methods : We collected the research paper including killing or inhibiting proliferation of Cancer cells in OASIS and
KISS using keyword anticancer drug with herbal medicine, tumor suppressor with herbal medicine, inhibition of
Cancer with herbal medicine and combined treatment with herbal medicine. Assorting by cancer cells, we analyzed
experimental results cancer cell viability, anticancer drug dosage, tumor weight and survival rate. Also, we checked
the effects of herbal medicine on cancer and additive effect reducing side effect of anticancer drug.

Results : Total 45 studies were selected. 38 studies reported combined treatment of anticancer drug and herbal
medicine was more effective than only anticancer drug. The death of cancer cells was synergistically induced by
the cotreatment of anticancer drug and herb extracts. The studies suggest that the cotreatment of anticancer drug
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and herb extracts could reduce side effect of anticancer drug. In addition, some studies reported cotreatment

mechanism like apoptotic death signal processes. In combined treatment of anticancer drug and herb extracts, The

expression of Fas/Fas L, Bax, Bcl2, Caspase-3 etc.. was markedly increased in cancer cells.

Conclusions : Our results suggest that anticancer drug combined treatment with herbal medicine could be efficient

for killing or inhibiting proliferation of cancer cells. However, this paper had some limitation as follows: First,

collected studies have been published only for korean journal. Second, results of research and effects of combined

treatment are not collected objectively. To solve these problems, more objective and balanced studies should be

performed.

Key words : combined treatment, cancer cell, anticancer effect, anticancer drug, herbal medicine.
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Table 1. Search Strategy in the Study

anticancer

inhibition of cancer

#1 or #2
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antitumor

inhibition of tumor
#5 or #6
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P338D1), ¥|HeIAZE(B16—BL6, A431), Sarcoma 180,
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double layer agarose & SRB(Sulforhodamine B)assay
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2 FTENEE F35t 52 5F ] o]alste T4
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(o]} CPT), 5—fluorouracil(¢]&} 5—FU), chlorambucil,
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Table 2. Summary of Research paper
Medicine for Uterine Cancer
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about Anticancer Drug Combined Treatment with Herbal

Ref. Herb Experimental | Assessment| Cell Result
No. er Method Method | line | Anticancer treatment \ Combined treatment
Ulmi Cortex n—BuOH|In vitro Viability L . _
8 fraction(UBF) (MTT) (%) HeLa [Not significant with MMC, CPT, 5—FU
Flos Lonicerae In vitro Viability
9 HeLa |Not significant with MMC
Herba Houtluynrae |(MTT) (%) &
Dictamni Cortex I vi Viabili
10 |Radicis 1l Vitro tabriity HeLa |[Not significant with MMC
I (MTT) (%)
Manitis Squama
Moschus In vitro Viability . IC50 MMC + ME(1xg/ml) :
1 ove) (MTT)  |(%) Hela |ICso of MMC : 100 1g5'041 5
. . |In vitro e
12 i};g? ma Rehmanniae (Colorimetric Xl;?lhty HeLa |Synergictic cytotoxic effect of RR and adriamycin.
assay) ’
13 [Berberin In vitro Viability HeL Synergistic effect of cisplatin and Berberine on the
erberine (MTT) (%) €44 linhibition of cell growth by apoptosis.
CPT(25uM)+SB 80 dilution
Scutellaria Barbata |In vitro Viability . factor : 70
147 (sm) (MTT)  |(%) Hela |CPT(25uM) : 100 | o5 ) +SB 40 dilution
factor : 60
Not significant with MMC ( o
. 1Cs0 of CPT + PDT(10 “g/ml
|5 |Pangdok—tang In vitro | Viability |, o 1Cso of CPT = 100 171 14409
(PDT) (MTT) (%) ir?es)?czfoto urine : ICs0 of mercapotopurine +
100 POtop ' PDT(10%g/ml)  : 90.4+5.2
. ICs0 MMC + BHH(10 "g/ml) :
1Cs0 of MMC : 100 13.040.2 ]
- + -
it ICs of CPT : 100 ¥Cao of CPT + BHH(10 "g/ml)
Banhyun—hwan 1 VItro Viability : 31.9+2.2
16 (BHH) (MTT) (%) Hela ICo of 5—FU : 100 IC50 of 5—=FU +
0 o0 BHH(10 *g/ml) : 24.7+1.1
_ L ICs0 of 5—azacytidine +
ICla% oof 5—azacytidine BHH(10-5g/m1)
) : 751104

*, MMC : mitomycin C
t. CPT : cisplatin
t. 5—FU : 5—fluorouracil
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2. JHAE

Human hepatocellular carcinomal] Hep G2, Hep
3B cell, human hepatoma?] PLC, Chang, Alexander
cellol dial =% In vitro MTT assayS E3 A%
AEEE FAA ghoFe] BE Fo a3rt 37ty
AHTable 3). & 871¢] oA w2 F9)®,
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Table 3. Summary of Research paper about Anticancer Drug Combined Treatment with Herbal Medicine for

Liver Cancer

Ref. Horb Experimental | Assessment Cell i Result
No. er Method Method ClL N Anticancer treatment |Combined treatment
ICsy of MMC : 100 | Lco0 of MMC +
Ulmi Cortex S S UBFO0 g/l : 79217
a . n vitro iability ] . 50 O
8 | n—BuOH fraction (MTT) (%) HepG2 |ICs50 of CPT : 100 UBF(10 °g/ml) : 92.941.6
(UBF) ICs0 of 5—FU +
ICso of 5—FU : 100 P
UBF(10™*g/mD : 70.1+4.9
In vitro Viability . 1Cs0 of MMC +
11 |Moschus(ME) (MTT) (%) HepG2 |ICs0 of MMC : 100 ME(10-°g/ml) : 85.941.9
. 1C50 of ADM +
1Gso of ADM = 1001y o106 g/m1) : 59.8+4.38
HGDGZ . IC50 of CPT +
1Gso of CPT = 10015 010 5g/ml) : 70.83.12
_ . 1Cs0 of 5—FU +
Herba — .. |In vitro Viability ICso of 5=FU = 100 |\ ~(1 g6 g/m1) : 72.5+2.25
17 |Artemisiae Capillaris
>0 AC(10~"°g/mD) : 67.5£3.09
. IC50 Of CPT +
Hep3B ICo0 of CPT = 100 1\ (1 5-6g/m1) : 69.841.18
_ . 1Cs0 of 5—FU +
1Gso of 5=FU = 100 14 010-5g/ml) : 62.5+2.18
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IC50 Of ADM +

1Gso of ADM = 100 | ) (4 0-6g/m1) : 72.8+0.96
. IC50 Of CPT +
PLC ICs0 of CPT 2 100 | ) (1 0-6g/ml) : 57.1£2.89
_ . 1Cs0 of 5—FU +
1Gs0 of 5=FU = 100 1) 01 g-5g/m1) : 90.140.96
. 1Cs0 of MMC +
1Gso of MMC = 100|134 0601013 = 24.740.88
HGDGZ . IC50 of CPT +
ICso of CPT = 100 |- py4 g6 0/m1) : 69.5+3.67
_ . 1Cs0 of 5—FU +
ICs0 of 5=FU = 100|114 g-6g/mD) © 53.041.17
. 1Cs0 of MMC +
IGso of MMC = 100|134 0601013 = 70,841,098
Taraxaci Herba In vitro Viability . 1Cs0 of CPT +
181 (MTT) ()  [Hep3B |ICso of CPT =100y gapty + 87.842.40
_ . 1Cs0 of 5—FU +
IGso of 5=FU = 100114 g-60/m1) : 80.540.46
. 1Cs0 of MMC +
1Gso of MMC = 100134 0602013 - 53.041.79
. IC50 Of CPT +
PLC 1Cso of CPT : 100 TH(10 g/ml) : 65.740.81
_ . 1Cs0 of 5—FU +
IGso of 5=FU = 100174 g-60/m1) : 63.9+1.89
. 1Cs0 of MMC +
1Gso of MMC = 1000 (4 0-60/m1) ' 39.340.53
HGDGZ . IC50 of CPT +
ICso of CPT = 100 pp (4 0-6g/m) : 69.9+1.23
_ . 1Cs0 of 5—FU +
IGso of 5=FU = 100 pp 4 0-6g/mD) : 75.741.17
. 1Cs0 of MMC +
IGso of MMC = 100 {0 (4 06001 : 59.345.95
Bupleuri Radix . 1Cs50 of CPT +
(BR) Hep3B IG5 of CPT = 100 |0 10-3g/ml) : 85.1:£0.48
_ . 1Cs0 of 5—FU +
IGso of 5=FU = 100 | pp 4 0-5g/ml) : 66.6:1.53
. 1Cs0 of MMC +
IGso of MMC = 100 1 )-60/m1) : 55.9+1.53
. IC50 Of CPT +
PLC [ICso of CPT =100 |pp (4 0-2g/ml) : 21.6+1.72
In vitro Viability _ . 1C50 of 5—FU +
19 (MTT) (%) 1Gso of 5=FU = 100 BR(10 °g/ml) : 70.6+3.34
. 1Cs0 of MMC +
IGso of MMC = 100 | ) (4 0-5g/ml) : 28.140.53
HGDGZ . IC50 of CPT +
1Gs0 of CPT =100 1) 01 -3g/ml) : 75.9+1.23
_ . 1Cs0 of 5—FU +
1Gso of 5=FU = 100 1) 01 g-5g/ml) : 70.9+0.12
. 1Cs0 of MMC +
Artemisiae capillaris ICso of MMC : 100 IACC(loffﬁch/)rrnfl)_i_: 62.1+3.97
(AC) i . 50 O
Hep3B 1Co0 of CPT = 100 |\ 155g/ml) « 71.147.21
_ . 1Cs0 of 5—FU +
1Gs0 of 5=FU = 100 1) 01 g-5g/ml) : 73.241.57
. 1Cs0 of MMC +
PLC 1Gso of MMC = 100 | (4 0-5g/ml) : 90.3+1.72
5 +
ICs of CPT : 100 | \Ceo of CPT

AC(107%g/ml) : 85.14+1.03
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. 1Cs9 of 5—FU +
1Cs0 of 5FU = 100 |5 o(10-5g/ml) : 88.141.71
20 Paljinhangahm—dan |In vitro Viability HepG2 ADM(0.25¢g/ml) : 75 [ADM(0.25ug/ml) +
(ethanol extract, PJD)|(MTT) (%) PJD(62.5ug/ml) : 84 |PJD(62.5ug/ml) : 18
Paljintanghabhwajuck—|In vitro Viability |Chang ADM(1pg/ml) : 72..4 ADM(1pg/ml) +
21 |hwan(ethanol extract,|(Crystal— (%) (ATCC) PHH(31.25¢g/ml) : PHE(31.250/ml) © 20
PHH) violet _staining) 96.9 )
Paljintanghabhwajuck—|In vitro Viability | Chang ADM(0.5ﬂg/m11) :.89 ADM(0.5ug/m11) +
22 |hwan(ethanol extract, (Crystal— | ., Hop3B PHH(.15..6;.zg/m ) : 98 |PHH(15.6pg/ml) : 64
PHH) violet staining) Alexander) ot significant with MMC
*, MMC : mitomycin C
t. CPT : cisplatin
f. 5—FU : 5—fluorouracil
§. ADM : adriamycin

w

. Ehrlich carcinoma
Ehrlich carcinomat® =5 in vivo A¥OZ solide}
2 %Eli% %)&23) , %)‘\31_24) ,
AA TP, A ng
ERE L L E S SR}
=

woll Al MMC$} B8 o] 23

ascites form< Tt
g71% ) B3A R
ZhaED A Ekel

w0 o]  8719)

o
=9
-1 H
)

gis

St Table 4).

Solid form®] 7% ICR mouse ¥3}Z FUL o]
25, 16Y %2 Inhibition ratio(I/R=
(1—tumor weight of treated mice/ tumor
of control)<100, %)Z FTYAAY A adE SH)
Ak ek 50mgkg FEE Wy Fo I/R
12.2-17.0%°] <A &35 BSlow, 7] HEhs
F=E a7 =3tk MMC 0.2mg/kg 7
Al T/RO] 18.9-20.1%% =% 2+ A7t FARFGL

&

=0
T ¥

[S e}

weight

Al

o, Ftekyl WE Fo] Al hgAablue] 37%E &
7 7 T3 BAEe] 24% 2 7P Ggko

Table 4. Summary of Research paper
Medicine for Ehrlich carcinoma.

[RERAAS

Ascites forme T AXE =

GEFo] Hrt [/Ro] F7FeF3ith

& W ool = A
F&9] T/C(Mean survival time of treated mice/mean
survival time of controlx100, %)=& =% FI}=
#H4skArk. deF 200mg/kg FEE TE RO A
T/C 108-129.2%% F4@dTe] AEE0] 7 =
ko, BT AEE TR FFd a9 AUk
MMC 0.1mg/kg Fo1 Al T/Ci 113.5-132.0%= 2
Hujct zpolE Heol A 2F Ay vl ojEgle
v, 2% MMC ©@= FoAHtt W8 Fo Al T/C7}
s7teklal 5 AMargzhzb,  7hiskalzsl,
ZQAe] FTHE o

=
2=

3 FHAx ,
=T

=iolA B8 Fo Al lysosomal enzymes
g F7rE How vbe SFMay sl
MMC®] uptakeE &% oJEZ o2 F7HAI7|aL, AA

R E7 -2 NK cell 48 S7HA AL

about Anticancer Drug Combined Treatment with Herbal

Ref. Herb Experimental |Assessment|Cell |[Result
No. |7€F Method Method |Type |Anticancer treatment |Combined treatment
In vivo . ) MMC(0.2mg/kg) +
23 Radix Codonopsitis | (subcutaneous) /R(%) |solid \MMC(0.2ng/ke) : 20.1 RC(50mg/kg) : 33.2
(Methanol extract, RC) In vivo . i MMC(0.1mg/kg) +
(intraperitoneal) T/C(%) | ascites MMC(0.1ng/ke) : 132 RC(200mg/kg) : 138
. i +
Radix In vivo VR(%)  |solid |MMC(0.2ngke) : 20.1 |NMC(0.2mefke)
. Co (subcutaneous) RSM(50mg/kg) : 30.2
24 |Salviaemetiorrhizae -
(Bthanol Ropp| 1 ViV TIC(%) | ascites MMC(0. Ing/kg) © 132 |MIMCLO.Ineke) +
thanol extract, RSM) (intraperitonean) "~ |* ‘ ~ %7 IRSM(200me/ks) : 137
In vivo . : MMC(0.2mg/kg) +
95 Radix Astragali (subcutaneous) I/R(%) |solid |MMC(0.2mg/kg) : 20.1 RAGGOngke) © 29.1
(Methanol extract, RA)|In vivo . . MMC(0.1mg/kg) +
(intraperitoneal)| /(%) |ascites MMC(0.Ine/ke) = 132 o o 0n/k) = 139
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In vivo

MMC(0.2mg/kg) +

96 Jukyeopseokgo— (subcutaneous) VR(%) solid |MMC(0.2m/ke) : 22.0 JST(EEOmg/kg/zﬁ ) 32.0
tanggagambang(JST) In vivo . . MMC(0.1mg/kg) +
(intraperitoneal)| -/ (%) |ascites MMC(0.1ng/ke) = 113.8) i1 (o 00me/ice) : 1351
. ; T
Sipjeondaebo— In vivo UR(%)  |solid |MMC(0.2mg/ke) : 19.2 |VIMC(0.2ne/ke) .
. (subcutaneous) SDTG(50mg/kg) : 32.5
o fenaeamibang In vivo T/C(%) ites MMC(0. 1mg/kg) + 124.0| IMC(0. Ime/ke) +
(Bthanol extract, SDTG)| (i aperitoneal) /= 70)  |35CItes : St SDTG(00m/) : 138.3
In vivo . . MMC(0.2mg/kg) +
25 Bujeonghangam— (subcutaneous) I/R(%) |solid |MMC(0.2mg/kg) : 18.9 BHT(?Omg/k/i) ): 94
tang(BHT) In vivo . . MMC(0.1mg/kg) +
(intraperitoneal) T/C(%) |ascites| MMC(0.1mg/kg) : 113.5 BHT((ZOOmg%g)) £ 130.9
In vivo . . MMC(0.2mg/kg) +
g |Gamihagocho= (subcutaneous)| VR %) |solid |MMC(0.2neke) = 19.2 GHSC(?Omg/k/i) : 30.3
san(GHS) In vivo . . MMC(0.1mg/kg) +
(intraperitoneal)| /(%) |ascites MMC(0.1me/ke) = 114.7| pyq 00 0ne/k) < 134.9
i ¥
In vivo VR(%)  |solid |MMC(0.2ngke) : 21,9 | MMC(0.2me/ke)
_ (subcutaneous) SYS(50mg/kg) : 37.0
90 Sovomsagmibarg SISy vivo T/C(%) |ascites MMC(0. Ing/ke) © 132 | C(0.Imefke) +
(intraperitoneal) N : ' SYS(200mg/kg) : 151

*. [/R : Inhibition ratio of tumor weight

t. T/C : Mean survival time of treated mice/control*100

. MMC : mitomycin C
4. AP

mouse =4 W AFEFQ L1210, 217F Wy
AEZF] MOLT—4, W 574 8% MET K562,
ey A X HL-60, mouse H3IEZZEQ!
P338D1 cellS tldoz W& Fof 23] o]Fox
THTable 5). & 8719 =Fol|A In vitro Aoz
MTT 2 Cell proliferation assay® A|E AJE8
S48, 7] Fo] =8 172 In vivo 23
AEE vzt Al o]FolHt) dhREeE 523
ARG EY, WMAS/HAAY, B0 EdARE
Qe 2AgE A9 ge)gr et
PR RFOI|I | AR
A g AR A R
WA gugito] grebA| el & Fojw ]t
L1210 cell> ASMH7]5, AdssE g5 FofA
lug/mlo Al MEZAEEo] Z42; 82.41, 88.74%, ©¥
G ee 100ug/mol A 78.83% % NEE=AS e
3 VCTeF ¥E FoA]l ASH71s, AAAssgS
frolet A, gEIge fo% SUHE 2oy
AE AEELS A9 FABFAH

MOLT—4 cell& tiido=z 534 g, BT
oY, AMEY, EmXEY, SuARR AR,
AR, Al Fnige] 1719] E=itollA] A AF
HAEE, @5 Fol Al dif- AFE(107-10"g/ml)

SRR

[e)

o
fru

o

/

}]\:}

Mg o rx

w718

A,

el

RS

ok Al E}

398

M= AlE F2), wE=(107gn) = AE oA &t
Ao AFER, ARTATRS T EEdA R 135-156%2
AEAEEC] FelstAl F7Fssith. MMCSF W& &+
o] Ao LFEIME MMC v Fojd nlsf A
EFo| sy AsmolME L3l8 Stk A
£ How AEES ushoiME ZrEIsith o
AR, AWt FAnge] Algh Jak
2+3}oll W3+ in vivo
ofm| 7} Ao

it

=
>

1k,
EYE Hol MMC 44
o] o]Fojx|il, WE Fol
ak3iTh

MOLT—4, K562 cellell tja] 523} ojAx, M
Axt A7) o] FoiM=d MOLT—40] that o=
Foli= BT Go4o] ¢i9la MMCS ¥E Fol A]
w23h, WY, HaEe 10-100pg/mlol A ICs o
H] 118-127.4%= AEEo] 2318 78 oA
frojgk Apol7k gilrt. K562 s
Az 10pg/mlollA 86%, WA kRS- 100ue/ml
Al 717 89.8, 87.9%° AEEE T2 A &
Rom, MMCee] W8 Fojr] ofdx, Wiy
247} 66.1(10ug/ml), 40.3%(100pug/ml) & APEEo]
, 28}, A fFolAdol glith
HL-60°] thal] ZZ"ast43e s FolA] ofgh
A EHS B o} ADMIe HE Fol A
237} Yebstth P338D1 celldl]l #7] =
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oAl 0.001—1mg/mlol| A 50%0°)8F SHA|Z e Z2] oA e Zorrt F3Aoloem in vivo AFAE
of &7F UAA T, chlorambucil®he] HEFol= AEEo| F7tsFAth

Table 5. Summary of Research paper about Anticancer Drug Combined Treatment with Herbal Medicine for

leukemia.
Ref. Herb Experimental| Assessment |Cell Result
No. er Method Method Line Anticancer treatment |Combined treatment
. _ 1Cs0 of MMC +
?IOS) Lonicerae MOLT—4 FL(10gg/ml) : 123.742.1
FL .
: T K562 Not significant
9 In vitro Viability ICsy of MMC : 100
Herba Houtluynrae (MTT) (%) MOLT—4 Not significant
(HH) 1Cs0 of MMC +
K562 HH(10pg/ml) : 66.1+2.6
IC50 Of WC +
MOLT—4 DCR(100xg/ml) :
Dictamni Cortex 127.4%£2.0
Radicis(DCR) In vitro Viabili ICso of MMC +
10 (MTT) 1ability  |K562 ICso of MMC : 100 DCR(100xg/ml) :
(%) 40.3+2.7
_ IC50 Of WC +
Manitis Squama MOLT—4 MS(100gg/nl) : 118.0+1.6
(MS) K562 Not significant
. . In vitro
gy | RN (Crystal  |Viability |, .o |ADMCOAug/nl) © 87.5 ADVI(O.4ye/ul) -+
wanietaano violet (%) PHH(10gg/ml) : 89  |PHH(10xg/ml) : 63.4
extract, PHH) ..
staining)
Taklihwangki—tang |in vitro Viability VCT + THT(100ug/ml) :
: +
31 (THT) (MTT) (%) L1210 \VCT - 45.67%0.52 47.15+0.33
Shibyukmiyouki— in vitro Viability . VCT + SYE(10ug/ml) :
: +
32 eum(SYE) (MTT) (%) L1210 \VCT - 45.78%0.53 44.16+10.35
Sunjeonhwadok — in vitro Viability . 1Cs0 of VCT +
33 |ang(SHT) (MTT) (%) L1210 ICs0 of VCT 2 100 opp(y ey © 90.140,03
MMC(4ng/ml) +
. YST(10 7g/ml) : 38.54+2.8
_ 1) : +3.
Yangsim—tang(YST) MMC(4ng/ml) : 31.243.5 MMC(4ng/ml) +
YST(10 %g/ml) : 18.840.5
MMC(4ng/ml) +
Bojungikkee— BYT(10 7g/ml) : 59.4+6.3
: +
tang(BYT) MMC(4ng/nl) : 324427 MMC(4ng/ml) +
BYT (10 %g/ml) : 16.6+0.9
In vitro MMC(4ng/ml) +
— e e : +
o Samul=tang(SMT) {(yrr— | viability VoL MMC(ng/nl) = 324227\ 11 0-3g/ml) = 87.241.6
colorimetric |(%) MMC(4ng/ml) +
Palmijihwang— assay) PJT(1077g/ml) : 50.5+4.3
: +
tang(PJT) MMC(4ng/nl) : 27.512.6 MMC(4ng/ml) +
PJT(107%g/ml) : 10.540.6
MMC(4ng/ml) +
Yukmijihwang— YJT(10 7g/ml) : 50.5+4.3
: +
tang(YJT) MMC(4ng/nl) : 27.512.6 MMC(4ng/ml) +
YJT(10%g/ml) : 10.5+0.6
Sakunja—tang(SKT) Not significant with MMC
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MMC(4ng/ml) +
Sibjeondaebo— SDT(10 7g/ml) : 48.7+3.3
: +.
tang(SDT) MMC(4ng/ml) : 40.84+4.8 MMC (4ng/nl) +
SDT(107%g/ml) : 23.840.9
MMC(4ng/ml) +
SaengMaec— SMS(1077g/ml) : 60.846.5
D: +4.
San(SMS) MMC(Ang/ml) = 40848\ 11 (ang/ml) +
SMS(107%g/ml) : 16.2+1.4
MMC(4ng/ml) +
o KBT(10 7g/ml) : 74.3%+6.5
_ 1) : +4.
Kwibi—tang(KBT) MMC(4ng/ml) : 40.84+4.8 MMC(dng/nl) +
KBT(107%g/ml) : 15.941.0
. i idal
In vitro(cell |28
. . |dose CHL : —1.886 5
— + L=
prohfe)ratlon response (R%= 0.9983) 1.912(+AR, R*= 0.9967)
35 |Astragali Radix(AR)|255%Y (LOGIC,,) |P388D1
In vivo Increase of
. . life— CHL : 2.63 11.61(+AR)
(intraperitoneal)
span(%)
*, VCT : vincristine
. MMC : mitomycin C
. ADM : adriamycin
§. CHL : chlorambucil
5. HR A E g AA] FUtekdEh B3 A E 1A= o2
Skin cancer cell?l A431, B16—Fo, B16—BL6d Aol AAlst=d a7 AU -‘?—]7:“%—2% HZ
3] In vitro MTT assay ¥+ In vivo Antitumor AolZ AA|sl+= a7t AU 97 1S 4%
experiments 8 AMEAEE B FFAVIE A4 ol ﬂ*éi% 7h gk o' o)k ‘é%ﬁﬁ—?, aE
sfod ?'f}%}xﬂ@r ghoke] W8 Fo gyl AgEAG HiEe a5s AYx 9o A ol #He
(Table 6). & 6719 =FolA dnz F239, o a4 ‘]%‘, 3713 A 9, 2oldE Tl 7Hske
S ﬂ”*hqw) HAHO | AT BakA 2 9 AR k. SAE-2E AAEd WspAERE
ﬁELSG) o] A9} HEFAHA gk Ao g MEAPE 2= HEEs, 5439
A431 cells tidoz AgE stk 231 oA ass A9 HS H, A=Y, AY, AEG Sl
%9} MAs, HAz o] ¢lal In vitro MTT assay® o-gxa ok Y483 Al cyclophosphamide
A, Hduel dabzte] A9 Aol (1 HEEo] Al 107 g/mls=olr NEINEE 47.6%%
/ml) T Fof Al AEZAESC] 72+ 78.1%, 78.0% 7 =L ddads B
2 ForEss BT wasel WS 1EE(100 B16-BL6<€ In vivo 38} o2 Agowm itol
pg/m) 2 MMCSF W&o Al 242} 45.25%, 45.4% FolmQdey, ke Az, AZTENE dE9 &
2 dAE S AT 5239 o dx 4 g Ad SN2 A SRFIR Qe Fd, oF,
F @55 Aot A MMCQ} W50 Al A431 st 57t &85 dol AoM AWS
cellol tiste] AdAA a7 F24d0] At 2 EH3 olE FAe 3gS Holth 13 usF
B16—-Fo2 9AYC=E In vitro MTT assay /‘a‘@ o A9} kAl CPT9F B85 Al §24 U= 4
o] o]FolHct YAAHS 107%/mIsER d5 #7F glgley, CPT % %5 = ZA&(BUN)9Y <
Al AEAEE 52.4%% AEZ2] 0] quﬂfﬁl‘}i‘jr 4 7V AIske] CPT Fool ot Adm4E Al
AE7] HAE-19 AAE 204 i, ZiT.

WBC, RBCO] 7} 433 S7ketala dade] &4
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Table 6. Summary of Research paper about Anticancer Drug Combined Treatment with Herbal Medicine for

Skin Cancer

i Result
Ref. Herb Experimental |Assessment|Cell Anti
No. Method Method Line ticancer Combined treatment
treatment
Flos Lonicerae(FL) In vit Viabilit
9 |Herba nVikro ORI 12431 |Not significant with MMC
(MTT) (%)
Houtluynrae(HH)
Dictamni Cortex 1Cs0 of MMC +
Radicis (DCR i 1abili DCR(100 1) : 90.5%1.2
1o [Radicis ( ) In vitro Viability A431 |1Cay of MMC : 100 (100pg/ml)
Manitis Squama(MS) (MTT) (%) 1Cso of MMC +
MS(100ug/ml) : 90.8+1.2
1C50 of CPP +
WKT(10 *g/ml) : 47.6%1.9
1C50 of CPP +
. WKT-1(10"*g/ml) :
1C50 of CPP : 100 47 2499
5 | Wekyung—tang(WKT), In vitro Viability |0 @ ICs of CPP +
WKT-1, WKT-2 |(MTT) (%) 0 WKT—2(10"*g/ml) :
49.9£1.6
. IC50 Of CPT +
1Cso of CPT 2 100 fywper (1074g/ml) + 53.142.4
1Cs0 of 5— 1Cs50 of 5—flurouracil +
flurouracil : 100 |WKT(103g/ml) : 58.6%2.0
Sophora flavescens |In vivo Tumor . - .
37 Aiton(SA) (subcutaneous) | mass (g) B16—BL6|Not significant with CPT
Sophora flavescens |In vivo Tumor . - .
38 Aiton(SA) (subcutaneous) | mass(g) BI6-BL6 Not significant with CPT
Sophora flavescens |In vivo Tumor . - .
39 Aiton(SA) (subcutaneous) | mass(g) BI6-BL6 Not significant with CPT

*, MMC : mitomycin C
t. CPP : cyclophosphamide
f. CPT : cisplatin

6. Sarcoma 180

Sarcoma 180(S180)< mouse cancer cellZ 3¢

Ask wopel Wg A EAE Uopu]

#&l In

vitro A& o2 MTTH 93t Ax HE&L =A3

=50l 44, In vivo A¥2E ICR mouseo] S180

AEFE B V) olste] JEES HuG wiol

17 Atk (Table 7). @2 f99
E]—g] %—7]1;0]_31) , /\1 [} tl] e} 7] ) 39)

Ir

EEEEE

)

T
WSO o] g Folxolrk

H ISi3 Xﬂ

In vitro A&dA §<9 n—BuOH #FE, E

PP, AKRSS wE Fol A

HAE 4 oA A8S wBelew, ¥ MMC

fo4 Q=

AT
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o} A& F718S VCTH HE Fof A] &oA =
Fo] AlRY AE F2o] oA EJ?M. Tytell 45|
87182 CPT, 5—FUJJr geE|grg, A

VCTSF BHE 5o Al f94 e Aol gl &
Y371, ASHR7S, AHdst=sES ddAE 7
2% FA AEE A= 297 ASlTh

In vivo AgAA LFuWELS T Fo] Al F7H
AZ& A ZF(increase in median survival time, ILS)
S 31.8% F7MANFHL™, bleomycin¥ HE Fol A
w5 Foo vlg] AE AIZES FURAIATE bt
bleomycindl] 2]t #H &3S FoFE a5 RATh
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Table 7. Summary of Research paper about Anticancer Drug Combined Treatment with Herbal Medicine for

Sarcoma 180

Ref. Herb Experimental |Assessment Cell iii?cl;ncer
No. € Method Method Line Combined treatment
treatment _
Ulmi Cortex In vitro Viability 11%8 o ANIE ICga((J) ?igNﬂgAC + B0 g/l
8 |n—BuOH fracti — e e
I(IUB;? raction (MTT) (%) S180 Not significant with CPT
Not significant with 5—fluorouracil
Taklihwangkitang |in vitro Viability C e .
31 (THT) (MTT) (%) S180 |Not significant with VCT
39 Shibyukmiyouki— |in vitro Viability $180 VCT : VCT + SYE(10ug/ml) :
eum(SYE) (MTT) (%) 85.96+0.51 79.36+1.28
Sunjeonhwadok— |in vitro Viability C .
33 tang(SHT) (MTT) (%) S180 |Not significant with VCT
. _ . ILS(increase in
4o |oieokbaekehool=In vivo median survival S180|BLM : 73.4  |BLM +SBS : 79.2
san(SBS) (intraperitoneal)| .
time, %)
*, MMC : mitomycin C
t. CPT : cisplatin
f. VCT : vincristine
§. BLM : bleomycin
7. AYAE E dEdon AL £ FUsYL, AsO,
HohAE el A549, H157, H460¢] tis In vitro S50 A e AEEA 7T AT
MTT assay® &3l HE&Xe Ao AEFTAE, In H460 cells 3oz A3e sheke AAYI 7}
ViVO oA Fgo] A7|E ZA3ATH(Table 8). A At K Eo] ‘})\ . 74 ]dEHP_E]'vo— H460 celloﬂ
F 570 wRAN RAAR AFPY, 2R, b BE FolA mEN BE EHoR X
ARG, AYFAGD | wFNGADIG  BE oplasln BASKILS Belxse) ol oo
£ g Tt J52420 apoptosisE &3l I As,0, HE
A549 cellol] tha] Add stk AT A4 Fo Al AsAgoz Ax=sAdadrt o 474
o APFe 107 ymFED BE oAl ATAEE  ¥e) B9 HI60 celldld fo4 g Ang 94
45.0+1.3%= AEF20] A=A Eg A Pl
WBC, RBCe & ¥ daivte] $go] S7lskelnt. Lewis lung carcinoma(3LL)E tiaoz 234

5-FUSH 1410 g/ml) B-8Fo] Al AEAZE 21.1%
2 7P =& delanE ®Wlon cyclophosphamide,
CPT, ADMY] ataas Z7 A AT A e A9
T FofAl ol e FAE B,
CPTe} B85 Al caspase—3 #/d3}e} Fas/FasL
o] Wdo] e AL A9t AsaITE E1E ST
H157 celle] tiaf] A& 3teke AR 7
NFo R ZAYL Ing/mlFLd W5 FolA] AEZAY

Aﬂ 3L /\-]

8 869 = FqadE Bovt. 273E CPT H&
Fo] A 64%E CPT ©@E Fojxrt H]JAE&%Ol o
ok S dEe] A9 9 FoA nEZolA F
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Shoke R AV’ O R In vitro MTT assays
%3] IC(Inhibitory Concentration)#t& @AY In
vivo Antitumor experimentE &3] IR(Inhibition
rate) 2 TG aAHE BASIG T In vitrool A B
Z017]?5Lq47<‘7]‘5hjr doxorubicin®] WE&Fo] A] IC
0.005% Doxorubicin &) A] IC7} 0.011%]
AT vuyE o Feadrt UrE} fcth. ¥k ol
H8Fo] Al FAbgo] zhAstal, & WBCS {9
F98+A Z71elE et In vivooll A BEFA A
82.05% doxorubicin ¥5Fo] Al RS 57.35
= 7Fst At

e
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Table 8. Summary of Research paper about Anticancer Drug Combined Treatment with Herbal Medicine for
Lung Cancer
Ref. Herb Experimental |Assessment Cell iii?cl;ncer
No. | € Method Method Line Combined treatment
treatment
1Cs50 of CPP : |IC50 of CPP + WKT—1
100 (107 %g/ml) @ 44.442.3
1Cs0 of CPT :|ICs0 of CPT + WKT-1
_ 100 (107%g/ml) : 36.0%2.3
Wekyung In vitro Viability 1Cs0 of ICso of adriamycin +
41 |tang(WKT), A549 . . 3 .
WKT—1 WKT—2 (MTT) (%) adriamycin :  |WKT—=1(10%g/ml) :
! 100 29.4+4.1
_ IC50 Of 5_FU +
mf%o()f O7FU Wk T-1(10-%g/ml) :
' 21.1£1.6
H157 CPT(10uM) : |CPT(10uM) +
19 Gilkyeung— In vitro Viability 83 GKT(1mg/ml) : 64
tang(GKT) (MTT) (%) A549 Synergictic effect with CPT
H460 Not significant with CPT
in vitro IC of Doxo Doxo : Doxo+ BJDC(50mg/ml) :
. . [ i + +
Bojungikkeehapdaechilki (MTT) (pg/ml) Ler.S lung|0.011£0.004 |0.005£0.001
43 .. o carcinoma Doxo(5mg/kg) +
—tang(BJDC) in vivo Inhibition rate (3LL) Doxo(5mg/kg) BIDC(100mg/ke) :
i : + '
(subcutaneous) | (tumor weight %) 57.35+11.9 99.05+1.84
N The combination of
Gagamsibjeondaebo 1y -y o Viability GSD and As.O,
44 |—tang(ethanol (MTT) (%) H—-460 |As,O, synergistically
extract, GSD) 7 augmented the
cytotoxicity.
The combination of
Gagamjengac— In vitro Viability GGJAT and As,O,
45 |tang(ethanol (MTT) (%) H—-157 |As,O, synergistically
extract, GGJAT) ¢ augmented the
cytotoxicity.
*, CPP : cyclophosphamide
t. CPT : cisplatin
¥. Doxo : doxorubicin
§. 5—FU : 5—flurouracil
8. 7]et Fil=
o] Hhol %= tfgoHAl 2 (Colon—26, Colon—38)""""%, Colon—26°1 3l &713ksq, BEo7|dad e
A AAHE(MKN=45)""" | A nlobA EF(A172, TISG)™ ™ o] ARHA+=H, VST desFo] Al d¢tE

o] A¥o MTT assay=

HgFo] Al oAl whEA Tl vl frold Qe Zapelnt B
AE5A9 Feadts A3tk (Table 9). xeo] A
oA ZS] Colon—26, Colon—38ll thall In vitro S7He FEskeld
MTT assayE &3l IC(Inhibitory Concentration)#k #4es 42 49 ¢
S dAY In vivo Antitumor experimentE =3 kAl doxorubicing H-EFo] Al

IR(Inhibition rate)® 3= 3= AP =
379 w=Rox EBaAz 47]|3}=EH0

WA B &

3l A}

E%_ol 7]?‘51—

GRSt g ol

gepapel

403

82.42,

= QAUARE F WY P} HZF o] FUE -

(3

ZFNA 7L dEFo] Al FEA

ARART F NFTR YT Se)

Yelsth In vivo Ao M % doxorubicing]
o] Al [Re 57.52, «7|3t%

g5l A

. In vitro MTT assay&
718ty REr|duEAr|gs

EZ o] 7]?;,;]1—1;H

3l IC

RE Aeg i)

=
HEE

B3} doxorubicin®] H

g3 doxorubicin
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stads F7MAIFATH
Colon—38<% A2 In vivo AdA AHH A

salsgiet.

Anrt
Ao

CPT-11%

FoJA] 77.83% F dokx)] BT BWLFo]7} et

gl

EEREx
HEA A

, apoptosis?]

gTold

A ELD MKN—45¢] T3] H50]7] 3o 2715
3} =713V 0% In vitro MTT assay S 238 &
o Z9E vERlE oAl A4 ICHE Sskith
o7 7 2

W85Fo] Al doxorubicin THEAE el HE f2A4

fass

Table 9. Summary of Research paper about Anticancer Drug

Sk oy

doxorubicin@}

= IC 559 a7t vepsttl &3 & WBCSF 9

Stomach Cancer, Spongioneuroblastoma etc.

3 Fo] Z7PF BEEJT In ovivo AR
HWgFo] Al doxorubicin ¥EA el M| IRo]
frefst Al S7kekslch

AWM EZFQ A172 celloll thal] A= AH? 3}
g2 07 In vitro MTT assayE E3F ICEo=
FAaNE ooty AWMARS TEFo] A AX
EAFgIE QAR CPTS WEFo] A AlZAES

45%= CPT W7ol ARt} detaas 77t =
sl W85 Al caspase—9, caspase—3, p53 &3}
7F SRIEAeE AR WEFo] Al caspase—3, poly
ADP-ribose polymeraseE Z/JSIAZaL Bel—2 family

o] 3 zHEe] apoptosisE =] HEAAE

go] gasiglch. AHT CPT H8Fel A 4R
HE B2 5 AT T9SG celle] thal o} A4
B2 FofsRont felde gk

Combined Treatment with Herbal Medicine for

Ref. Herb Experimental |Assessment Cell iii?cl;ncer
No. Method Method Line Combined treatment
treatment
. . Doxo : Doxo + SKWJ(100mg/kg) :
46 tsail(;“kmhajung " Vftm(MTT) IC of Doxo(ug/mD)| o5 0.037£0.011 _|0.010£0.001 .
(SKW]) in vivo I/R Doxo : Doxo + SKWJ(100mg/kg) :
(subcutaneous)| (%) 57.52+16.02 |82.42+4.63
in vitro(MTT) |IC of Doxo(u/nl) Doxo : Doxo + BJDC(50mg/kg) :
L e 0.037+0.011 ]0.018%0.009
47 |Bojungikkeehapdaechilki Colon—26 Do : 575041602
—tang(BJDC) in vivo I/R o |Doxo + BJDC(100mg/kg) :
(subcutaneous)| (%) BIDC(100me/ke) |7 01 15
©11.65+19.3 T
48 Cheongpyesa— in vivo Tumor CPT—11 With simultaneous usage of CPT—11,
gantang(CST), . . : Colon—38 | contrary to that CST showed no synergistic
YKKO012 (intraperitoneal) | size effects, YKKO12 reduced the size of tumor
SaengMaec— In vitro Viability A172 .CPT(25ug/ml) CPT(258/ml) +,
19 san(sMs) (MTT) (%) - 83 SMS(600xg/ml) - 45
T98G |CPT(25u¢8/ml) |Not significant
. Doxo : Doxo + BJDC(50mg/ml) :
s |Boungikkechapdacchilk In vitro(MTT)|IC of Doxo(ug/nl) VKN-45/0-99420.165 |0.665+0.194
—tang(BJDC) in vivo Inhibition rate Doxo(5mg/kg) :|Doxo(5mg/kg) +
(subcutaneous) | (tumor weight %) 56.53+15.3 BIDC(100mg/kg) : 82.7916.71
. Doxo : Doxo + SKWJ(50mg/ml) :
<1 |Soonkiwhajung— In Vitro(MTT) |IC of Doxo(ug/nl) VKN-45/0:-99420.165_ |0.680+:0.19462
tang(SKWJ) in vivo Inhibition rate Doxo(5mg/kg) :|Doxo(bmg/kg) +
(subcutaneous) | (tumor weight %) 56.53+15.3 SKWJ(10mg/ke) : 77.60+7.28
59 Jeongji— In vitro Viability A172 The combined use of CPT(25ug/ml) and
hwan(JJH) (MTT) (%) JJH(1mg/ml) had synergistic effects on A172.
*, Doxo : doxorubicin

t. CPT : cisplatin
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