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Abstract

Objective : This research was aimed to investigate the anti-tumor effect, safety, mechanism and
metabolizing enzyme of Agrimonia pilosa LEDEB(APL) in female C57B/L mouse.

Methods : At first, to evaluate the anti—tumor activity of APL, we divided into four groups, normal,
control, APL100(100mg/kg), APL150(150mg’kg). LLC obtained American Type Culture Collection was used.
LLC had been inoculated to induce tumor. To measure the anti-tumor effect of APL, we calibrate tumor
size and weight. To study for mechanism of anti-tumor in APL, we used western blotting and to know
metabolizing enzyme in APL we used to real-time PCR.

Results : APL100, APL150 inhibited tumor growth after medicine injected. APL did not only induced
caspase—-dependent apoptosis in LLC-bearing mouse tumor. In APLI00, it were decreased 72% in
CYP3A11. In APL150, it were decreased 62%, 75% in CYP3All and MRPla respectively.
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Conclusion : These results suggests that APL has some anti-tumor effects in female C57B/L mouse
tumor. APL should be careful use with other drugs related with CYP3A11 or MRPla.

Key words : Agrimonia pilosa LEDEB(APL), Antitumor, CYP3A1l, Metabolizing Enzyme
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2) M=ZF
7 HYAMEF Lewis lung carcinoma(o]3d}
LLO)= = MlAET-23)(American Type Culture
Collection, USA)& &3t FY3td o, LLC
+ DMEM(Gibco) s Al 10%(v/v) &7 (heat-
inactivated fetal bovine serum(Gibco BRL))¥}
1% 33 A (penicillin—streptomycin, (Gibco BRL))
£ Yo 5% COF &8% 37C humidified
incubatoroll Al 7]t}

3 2
A&lo]] AbaE okglel Mslx: APLS o]
3] B(Omniherb, Korea)ollXl T3l 100g<
A F 80% Oﬂ%%é 7hske] 30 B9t 23]
E5e olgst FEHE oA
Xl FENLE AF 18m FoloHA|
(Whatman Maldstone England)E o]-g-s}of
74t o¥ 3 F 7 5571(Eyela, Japan)g
AR-8-5e ¢°P it &= 3} A A &

A %71 (Freezedryer, Matsus}nta, Japan)i %
Azsl 2% 57g(5& 57%)9] APL #
S o] salinedl vortexingste] =4
37C shaking incubatorel A 12A17F l—‘?oivfr
5 syringe filter(0.20pm, Sartorius, Germany)
S ol gato] olug T Aol AhgarArt?,

o nE
Ll

Acclimatizing period
A

|f i

Blood analysis

) BFEOA Pehast B4 2 o tiibide) vt

2. 4
1) & A3 2 AlZe| Fof
gz 2 AT diste] AE Ao
LLC M¥FE 5x10° cell/mouse EEZ 8}
TFABI EE FEelgow, Hdae Y

6‘} %“36]:9] Sahne(50ﬂ€)§: :qol'—r*]'ol',\;\

AT Foll, Fo] Foll A T4 A7ER
AT, APL100, APLIS0S] 37o2 YFluh
44w (N=1D)% h-Frdd 2w (N=4)2 0.2ml
salines 7ot o™, APL1I00(N=3)w*
100mg’kg APLS, APLISO(N=2)"2 150mg/kg
APLE 27 129 §¢ HHO‘ Ao} shalrk
15} 2k

AF 2], & AFAe olEel g H 484]
AT SAST 4 AHES 24 3
55 ATFolM F2 AFHFS A FHS
T-oF3iTk

3) sl

g ANHE FEFA ALR day 02 2 F
npx|gt deol day 129 A AT iR
APL100w2 7t 27te]E APL1SOTo A= 17}

Blood analysis

Day -7

Day 0

Day 12

Tumor
inoculation
(5%10%/504
PBS) in 18
mice

—s{ Control(n=4) ]
—‘.{ APL100(n=3) Oral Administration with APL1 100mg/kg ]

){ APL150(n=2) Oral Administration with APL1 150mg/kg ]

Fig. 1. The process of the ntire experimental period
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2o HAEES ethyl ether(Duksan Pure
Chemical Co. Ltd. Korea)® w}A|7# AAH
e E 600utE 212 AABAT.

4) MM SIEHREM(GOT, GPT, Creatining)

A do T A 350ulS tube(Axygen
Scientific, Inc., USA)ell ¥ ar 2000rpmellA 10
B 94 E¥(Hanil Science Industrial Co.,
Ltd. Korea)ste] A4S Aot dAEg=
A A2 Asler £47](DRI CHEM 3500,
Fuji Photo Film, Co., Japan)E AH&3le]l GOT,
GPT, Creatinines AAlsla FA39 ) 4
7ol ARESE chipe CRE-PS, GPT-PS, GOT-
PS (Fyjifilm, Japan) ©|$lt}. 42 33| ub&
SAsto] Hgks dolHE &-&8tth

AT " T A™ 250p0s EDTA A#
H tube(Becton Dickinson Vacutainer system,
USA)ell ¥iL, 2AFsd H747|(HEMAVET 950,
Drew Scientific, LTD. UK)Z ©¢]&3}
neutrophil &S FA}aA T,

6 tumor Ful H FH =¥

nh-2o A FFo] FuE FA45H o, 5
T TUE AAsI A7) B FAE vl
o Fujo} FulHQl FUHES AT, &
Byl =R caliper(500-181-20, Mitutoyo,
Japan) & o]&3F o, ‘WE x TF x FFH x
125 %o Fuz Ateg. $%S FA
= 248 HAAAHE(EPGH4, CAS, Korea)=
o]-g3ke] ZgatiTt”.

7) Western Blotting
AEE FAdFAE lysis buffers o83}
chlAnks BElsigeh wld 432 Bio-
Rad protein assay kitS AMg3lgen, SDS-
PAGEA] &3] @S Joadingdte] 23k
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o] nitrocellulose membrane®. = &7 3 T}
3l 12} A -PARP, procaspase-3, cleaved
caspse-3, and -a-tubulin(Santa Cruz Bio—
technology. Inc., SantaCruz, CA)¢} 4 °C over
night= ¥H-&-A]Zth

1XPBS with 0.1% Tween 20% 1A|7F5<t
washingdtx, 22} &3S HRP-conjugated
secondary antibodies®} 1:3,0002.%2 1A17F A
% ¥SA]Z T chemiluminescence detection
system(Amersham-Pharmacia Biotech, Bucking -
hamshire, England)& A3t X-ray filme
2 A3E I8k

8) RNA 22| Z A™A}

7+ z2Ao)A total RNA ®2& 93+
Qiagen Kit(Qiagen, MD, USA)E o|& 3s}l5o
w, AEAAS e AeEskd e 2tk
100mge] %3S A&3te], 1wl lysis bufferiage
#47](Diax 100, Heidolph, Germany)& ©]-&
sto] ZAl gt $ A2ollA 30%7F REEA
2 e 02m FEREIXESS Hrlsla, 4T,
13,000rpmell Al 1027 AAEg skt A5
S Bgsle], 04m binding buffers 499
columndl ¥ thg 22 27o= 7 3 &
RNA #AE-& washing buffer® A& &}a, A
ZA)1Z1 ©&  diethylpyrocarbonate(DIEPC) &
A gt Sl HHTh

AA)E RNAE nanodrop(Nanodrop spectro-
photometer NanoDrop Technologies, USA) &
2 AgeFsta, 1% 3 Al H7|9E 5]
RNA9] quantificationS Aj&elatgich A%
RNA 4upg random hexamer 4ug(Amersham
Biosciences, USA)¥} DEPC-ZH4E 65T,
1037 9hgA1ZL 5 d3olA 231 A3k
1 % 5 x first strand buffer, 0.1 M DTT, 10
mM dNTP, 200 unit M-MLV reverse
transcriptase(Invitrogen, USA), DEPC-&+
TE 7hetaL 42CelA 2 AZFEst vhgA17] AL,
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Table 1. Primer Sequences for real time PCR

Gene Name Oligonucleotide Sequences Size (bp) References
5'-CTC AAT GGT GTG TAT ATC CCC-3' .
CYP3All 429 bp Toxicology 2005, 211: 242-252

5'-CCG ATG TTC TTA GAC ACT GCC-3
5'-CCA GCA GTC AGT GTG CTT ACA-3'

MDRI1a 116 bp  AAPS Pharmsci 2000, 2: article 27
5'-CAT AAG TGG GAG CGC CAC-3'
5'-GAG GGG CCA TCC ACA GTC TTC-3' Toxicology 2005, 211:242-252

GAPDH 340 bp

5'-CAT CAC CAT CTT CCA GGA GCG-3'

Al BCoA 5 B3 7FE 3T Polymerase
chain reaction(PCR)2 5l cDNA 383} =
&ol] Eo]&2l primer 25uM, 1x PCR buffer,
2.5mM  MgCl,, 25 wunit Tagq. DNA
polymerase(TaKaRa Korea, Seoul, Korea)E
E&sle] Alstith. MJ Mini #1148(BioRad,
California, US)= ©]&3ste] F+HA %S A
st Wkl F cycle WE ZHZF 5uE
FaA 2.0% g Aol d7]d- 53kl ethidium
bromideZ G4135te] PCR 25 &915%

9) Real-time PCR

Real-time quantitative PCR2 ©]% DNA®]
Eolxow AgslE dye?l SYBR Green II
(# RRO81A, SYBR Premix Ex Taq I from
Takara)S AFHE8IL Light Cycler 2.0 Carousel-
Based System Instrument(Roche, USA) 717
£ ol&3le] AHAHoRE FFES KU
ARS FYsiant AdS gk A5 &
= 100 Takara SYBR Green Mix(2x), 2ul %
diluted cDNA, 0.8¢¢ 10 pmol/m{ gene specific
T primer, 0.8¢¢ 10 pmol/ml gene specific R
primer, 64x0 H0E 7t & %ﬂﬂﬂﬂ 2040
7} HEE gkt PCR WHS-2 & 403] 43
3}, denaturatione 95°C, 45%°l|4] annealing
L 56°C, 45% Zo 2 s}t A= Data

was analyzed by LightCycler Software 4.x
(Roche)% o]%g‘].o:] T'E_LH ]’MJ— Eﬂ]"fo }B]'EH
BEHYA 2-AACT BHE ol&sto] Atet
Atk PCRS 4-3317] $13t primer sequences
+ ol e} ZtH(Table 1).

3. SAXzE]

A Avle] ek B44L SPSS version 85
x2S o] 83t 7F 3

m 2 384 3

oF
o

O
ol

Al x| &

272 day 6° 91w, day 12 <F 230§
S7Fek o, APL100 3 APLIS0T 2 day 6
o oF 7ul, day 12l °F 16W] A= ozl
H|5Fo] Z7Ha]&0] Ykt Table 2).

Tol FI= lEdel dlxt 70.76mm,
APL100w 66.40mm, APL150™ 63.74mme] $3.2.
W, day 6°= 646.81, 483.90, 44951 mr, day
1200+ 1639.04, 1124.49, 101836 mme|ATHFig. 2.).
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Table 2. The Relative Ratio of Tumor Volume Increment(%)

Day 0 2 4 6 9 12
Control(N=4) 100" 22545 526.50 910.00 1568.40 2316.35
APL100(N=3) 100 169.92 440.89 728.72 1038.82 1693.40
APLI150(N=2) 100 167.91 308.39 705.17 1227.50 1597.55

¥ Values were represented as percentage of normal.
Relative ratio of tumor volume increment
= tumor volume of chek-up day / tumor volume of day 0

3000 A
2500 5. contrgl 80 - . control (N=3)
P —e 100mgkg | 100 mg/kg (N=2)
S o — 150mghg 70 0 150 mgkg (N=1)
’g 1500 %D
= 5
1000 E
g
500 =
0
D=0 D=2 D=4 D=6 D=9 D=12
Days after Medicines ’ control APL100 APL150  Group
Fig. 2. An ethanol extract of Agrimonia Piosa Day=12
Ledebour(APL) inhibits tumor growth in
LLC-bearing C57B/L mice. Data were -

represented as mean=S.D. P < 0.05 vs.
non—treated control.

Foko] FAIE= day 129 v Axf F2T
35lg, APLI00 1.83g, APLIS0 3.20g0.= T mgkgAPL
APLI100, APL150, thxv-¢] +=A A9 tHFig. 3.).

Fig. 3. An ethanol extract of Agrimonia Fiosa
- Ledebour(APL) inhibits  tumor weight in

2 Zb e MX|ZF TA}
B = =re LLC-bearing C57B/L mice. A, data are
represented as meansxS.D. B, Separated

Aol wlske] wizs, APLI00, APLISO tumor-inoculated skin in LLC-bearing C57B/L
T BT AR B AFH ] FUsH mice. The macroscopic observation of
Sk &3] APLIOOTS] 248332 2.83£1.01 tumor is shown.

go®, = AFTE 380131 go® M B

o] Z7}sttH Table 3).
23.63g, day 129& 22.85g< LEFATE APL100

3 227 A T2 day 00l 23.23g, day 69+ 23.983g, day
120= 2433 go|lo™, APL1S0TS day 091
x5S day 09l= 22.85g, day 69 = 2230 g, day 69+ 2147 g, day 1291&
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Table 3. The Food and Water Intake in Mice

Food(g) Water(mé)
Normal(N=11) 1.51+0.27 2.13+0.63
Control(N=4) 2.15%1.21 2.33+0.21
APL100(N=3) 2.83+1.01 3.89+1.31
APL150(N=2) 2.73+1.89 3.08+0.54
Table 4. The GOT, GPT and Creatinine Analysis in Mice.
GOT(U/L)(0~37U/L) GPT(U/L)(0~19U/L) | Creatinine(mg/d?)(0~1.4mg/d¢)
Day 0 12 0 12 0 12
283.67 15.33 0.17
=4
Control(N=4) 0 +11596 o +12.00 +0.06
) 144 : 27.00 0.20£0 0.15
APL100(N=3) 2475 90279 +10.61 159 1005
APL150(N=2) 110 12.00 0.20
—4— control H";}iq—'

—— 150mg/kg

20.00

Weight(g)

Days after Medicines
Fig. 4. The Body weight of control and Agrimonia
Pilosa LLedebour(APL)-treated group

23.00 go= uYelgth tiRte A3
siglov APL100T¥ APLISOT-S ATo] =
7Fele S Uehlou EA1A foAe
AAHFig. 4.).

4. GOT, GPT, Creatinine ZAt
GOT<A= oz, APL100, APL150<ollA]

R ANHLET =S £XZ vpehdlon)
APL150T°] 110 ULZ 7F¢ @2 $£X& 1}

GPTS*= APL100+ 27.00+1520 U/L, o
Z 16331200 ULZ A9 Bk =4
Uelgdom  APLIS0T2 1200 U/L= AAH
= YERLTE

Creatinine F+X]&= &, APL100, APL150
o B GRS YERITh(Table 4)

5 =&79 Hsl

SETY BES day 0dlE= AT B
Al iz, APL100, APL150 ol H]&te] =7
2 foAde gtk Day 1200tz
APL100-S 77} 42.10+10.90%, 54.54+4.02%
BAASE FostAl TFT HlE&o] Tk
on APL150T A= 50.97% % tH(Table 5).

6. Western Blot
Apoptosis

analysisg &¢tt

Caspase-32} PARPol| t&}e] Western blot&
23 Ayl APLIO0wo A5 2F7ke] caspase-3

57



o) gkl eke] 8H8] #] A13E A2%(2009 8€)
Table 5. The Relative Ratio of Neutrophil (%)
Day 0 p-value 12 p-value
Normal 3.67+1.21 6.19+1.23
Control 42.10+£10.90 0.00
APL100 8.99+6.80 0.25 54.54+4.02 0.00
APL150 50.97
Control APL100 APL150
—— — — B
. — ” — pro-caspase-3
P cleaved caspase—3
e S o P PARP
— - — e — e P35
a—tubulin

erurew ave d? I

Fig. 5. An ethanol extract of Agrimonia Pilosa Ledebour(APL) extract induces apoptosis in
LLC-bearing C57B/L mice. The tissues were homogenized and lysis. The cellular
proteins were analyzed by SDS-PAGE and Western blotting with anti-pro—caspase-3,
—cleaved-caspase-3, -PARP, -PCNA and —a-tubulin.

7} 2719 W2 e E R e, PAPRe| p&ollA
TAsh7b YR thFig. 5.).

M EAPE 7] Aol #odsli= Bel-29F Bax &5
western blot 3t W, Bel-294 = 5o
A7 gioy APL100To A+ Bax
o] thzutel H|gte] Wdo] F7tE HE 2
&+ AATHFig. 6.).

—

|
OQL

o g rSL' o
J

7. CYP SH2CiAlEA Waler
CYP3A11S At tgizoAe Wshr) A

Aok APLI00wel A= 72%, APL150ol 4]
= 62% 45 wd o] 7HAStH(Table 6).
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8. MRP1a H=tzf

MRPla©= 47 F9 39S we G0
i zto] HlEle] APLISOWIAE 5% A=
ZHago] EE o APLIOOTlAE 66%
A& F7FstH(Table 7).

& A7E AlSE AL el Erskar oF 2
Ao thekg RowmyIde] et s
Aol A s F5L e o AR
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Control APL100 APL150
Bel-2
—— o - —
&1 L "‘h ¥ 2 " ' e B
- — - - - o

” w “ a-tubulin

Fig. 6. An ethanol extract of Agrimonia Pilosa Ledebour(APL) extract induces
apoptosis in LLC-bearing C57B/L mice. The tissues were homogenized
and lysis. The cellular proteins were analyzed by SDS-PAGE and
Western blotting with anti-Bcl-2, -Bax and —a-tubulin.

Table 6. The CYP3A11 Real-time PCR Analysis

Day target Ct  GAPDH Ct ACt AACt 2°(-AA) p-value
S
Control igiz?; i?)ézi 308557 0577 1.037 0.983
16.990 15.840 0.850
APL100 +0.969 10.820 10552 0.567 0.283 0.739
APL150 16.850 14.700 2.150 1.390 0.382

Table 7. The MRP1a Real-time PCR Analysis

Day target Ct  GAPDH Ct ACt AACt 2°(-AN) p-value
27.648 17.890 9758
Normal +1.268 +0.553 +1572 0.000 1O
25,290 15.697 9593
I 0.1 1121 .
Contro +0.320 +0.427 0570 0164 0.098
25,045 16.020 9.025
APLI100 0007 0976 0960 0.732 1.662 0.112
APLI50 26.060 14630 11.430 2010 0.248
Aol e o4 olele FAR Wl AW 9ok thge ATAN Annd
Aex= Muk7E W, sk, So] §lvia 2 g3 WA old 2 A= WIFaW
s, il BT, Pge] zHgsi, o [dRH &8 oAl FTLX T AFEHIL AA|RE 7] Z2AF7}
3 A%l wol ALgSd A ) AFE W@ Askze) F3 % S Avnad



mouse tumor
LLCS FH38td o fgeh mdoA] detx
g AFolstel, 2 A &), Ao

s % T, Western blot
T}, eFEUAlE

e r&

= 17| flste], ¢ 9
o] Z7M|E, T4 HI, FAE A
Nz day 6°1= 918, day 129+ <F

2302 wWEA ST EES Hon,
APLI00*# APL150:%S day 60+ °F 74,
day 1201 <F 16W) A= 1‘41 o] Hlate]
MAE] S7veRE AS ERIE 4= 3l ‘“J(Table 2).

Day 129+ <7Hl&y H3&= APLISO,
APLI00, thz=te] sAjolH, A= APLIOO,
APLIS0, Wxwe] &M= uelulthFg. 2,
Fig. 3).

TE S7HE, ), FAE HESIS
APLIOOF % APLISOT BF 2% 27} oA
B e Ao®E Hol A o=
U4 2 oA 2t Qe Aow A

Aatzo] kAL HY) Yste] S )

TAAE N1FLH 129
AZF 2%, APLI00¥ APLIS0ONA =
3 S/, sz FYo

9

171

al

Fol S7FeFEel = %—‘?‘71]7} 71%%1 H] 3L

GOT FA|+= vz, APLlOO, APLISOT &
TOAHSY B =& FAE YERo,
APLI00S 1444220279 U/LE, APLISOTS
110 U/Le2 tizoll H|ste] Al vrelsioh
GPT X% APLI0OTS 27.00+152 OU/L®E
iz 15.33£1200U0/LEcE =4 YEelge
T o BT A meug =4 dehdon,
APL150v-S 120002 AA M99 7S vt
Wtk Table 4).

APL150T-& th&, APL1003} v]alA] 7}
& F2 FHE YESleY, APLI0TS o
Z7) vt GOTE YA yelstovy GPT
AN dEzwEg =2 gho] vehd AL o
H3k o ofo gk F7F A7 8T Flo
2 A7y

A#ol 71%5S AR E CreatinineT3 =
izt 0.17+0.06, APL100 0.15+0.05, APL150
T 02002 BT AAHLE Yl Zeg
A= uﬂ /st ,%9]- kf_)_ A]x]—oﬂ E\ﬂﬂzs]— o] TS

o o=
AR = Aoz et
ool AyE AWE doglel 74

~
SRS
M oox [0 ox i

FolokE (anticancer drug)®] 7P &3
2H8 S| shl ST faee =71
AR YERG ARE & 7~10Y0l] Yo
109 A=d 32

=T HEo] day 1201 oiETE 4210+
1090, APL100 54.54+4.02, APL150 50.97%A
At vl BAIA R felsiAl S7het
ZO R Hol Mz AT APV F
ok TFT AE YA @ Ao ®E UE
wth oolelgk Hs AuaE o, d3txE AT

SRS

H oo



T3 APL100¥ APLIS0T2 &

UehHA] kAwl AF3 7H7)1s AAF Sl

sl 7149 Aot Fesk Aol
|

o ] AR
of o8 doju=AE I]lsks dds F4s
7] 18k, woldl hxAe] URE Western
Blot& 33le] AEZAPE #Ao] s A
FES AT AZEAPEelT 4 e] A
ol A BGol A Al AA e A=

oLt 9ol el of JAE REsH7] 95
Aoz AAG HAolgtn LdHA gt
9720 AP 7)Ao #A @ A= caspased)
= proteolytic  system©] ™

caspase-99} 2 upstream initiator caspasesi=

caspase-8 <}

t}E downstream effector caspases?] caspase—
3 69 7% SAFANNT?. 1 Z, caspase-3
o] A2 AEAFE HACAA A TS
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