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Antitumor Effect of Natural Products, Purified Tannin
from Plants and Screening of BRM function
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Abstract— Praecoxin A, an ellagitannin, purified from Alnus hirsuta var. microphlla was evaluated on the
antitumor activity. Praecoxin A had the significant cytotoxicity to six tumor cell lines: human chronic
myelogenous leukemia K-562, human promyelocytic leukemia HL-60, mouse leukemia P388, mouse
lymphocytic leukemia 1-1210, sarcoma-180. mouse lymphoma L5178Y except L-1210. And the most sen-
sitive cell line was K-562 (EDx=2.43 pg/mi). The EDs of praecoxin A against HL-60, P388, 1-1210, sar-
coma-180 and 15178Y were 6 28, 8 66, 10.00. 7 01, 9 32 ug/ml, respectively. Praecoxin A showed the in-
creasing effect in life span by 36 8% on the 1st day after treatment of 10 mg/kg in mice bearing sar-
coma-180 tumor cells (ascitic form) via NCI (National Cancer Institute, U.S.A)) protocol in vivo assay.
As a result, praecoxin A is considered to show the antitumor activity.
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Fig. 1--The structure of praecoxin A.
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X2 M A2 - A EAA tannin, paecoxin Ax &
A Beste] gl A3t Dimethylsulfoxide
(Sigma. Chem. Co., U.S.A)), Trypan blue(Sigma.
Chem. Co., U.S.A). RPMI1640 medium powder
(Gibeo., U.S.A), Fetal bovine serum(Gibco., U.S.
A)E T4t AMEEIT

Al&8717] - Clean bench(Dae I Engineering.,
Korea), Auto Clave(Kukje Cien Co. Ltd., Korea),
COgIncubator(Model VS-9180MS, Vision Scien-
tific Co. Ltd., Korea), Centrifuge(Hanil Industry
Co.. Korea), pH-meter(Model SP-701, Suntex Co.,
Taiwan), Microscope(Model Telaval 31, Zeiss Co.,
Germany), LN, Tank(Model MVE SC 20/20, Min~
nesota Valley Engineering, Inc., U.S.A). Hot
Plate stirrer(Model PC 351, Corning Co., U.S.A),
Pipet-aid(Drummond Scientific Co., U.S.A.), Vor-

tex mixer(Scientific Industries. Inc., U.S.A), 12-
well multiplate (Costar Co.. U.S.A). 75cm’
screw——capped culture flask(Corning Co.. U.S.A),
0.02 um membrane filter(Gelman Co.. Germany)

& AT i AR lE 1210, LT ke/em’

157 1tg7) Parsled AMEsld Tt

MIZZE - Human chronic myelogenous leuke-
mia¢! K-562, human promyelocytic leukemia?)
HL-60, mouse leukemia?!l P3883% mouse lym-
phocytic leukemia®l 1.-1210, sarcoma-180, mou-
se lymphoma¢!l L5178Y 5. & 670¢] tumor cell
lineS A gl AHS3h )

KUY — ¢} == AEFE Fetal Bovin Serum
(FBS) 10%7} B<t¥l RPMI 1640 mediumal X 15~
dof 23] A% stRem, 37°C, 5% CO, 95%
air® @& COysincubatorold wigsigth. FBS
AHE- A 56°Cell A 30%-7F heat-inactivationAl & ct.

MIEZsEl XM - 28 AHEHE logarithmic
phaseoll =2 tumor cells®] ¢ AF3}7] 244
7t Aol 75 cm® screw-capped culture flaskell 2~
3x10° cells/mi¢] s=2 tumor cell& go] HIYAA
tHSpinner culture). o1Z A vfdgt vk o] M5
= 24A1ZE Foll BE 0.8~1.0° cells/mio] "t} of Al
THEYL NG mediumo 2 3Hde] HEFFE
1~5x10° cells/ml°] 1=Z3%HRun bottle).

OHE XAl — Praecoxin A 33 phosphate
buffered saline(pH7.2, PBS)ol £3jA1A, 244 1, 5,
10, 20 pg/mi®) 52 ZABIY, 584 mem-
brane filter® o3 #3lod 4°C YR A3 AL

In vitro 2FRM0 — M Eo F F Al 22
FERA F AXFE A3 FAAT AEXEE
A 1 mIE 12-well multiplatel Ztz} welld 1 mi¥
B33 3 7zt oE 1, 5, 10, 20 pg/mld] 552 7}
3t HF FH7t 2mpt HEE ok 37°C. 5%
CO,, 95% air2 D% COgsincubatorelX 22t 24,
48717 Wik ¥, 0.4% trypan blue in PBS £902
A5l (Trypan blue dye exclusion method) Bk
B A ¥ F9 A& AXFE hemacytometers 23 =
A At 7 FE9 Fruitt 2709] welld wigste
43] JFS ANEIE o, hRTE 2749 well§ oz
3Tt
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Y(%) = X100

Y growth rate for each dose of testing sub-
stance.

T4 : mean cell count for each dose of testing sub-
stance after 48 hr incubation.

Css - mean cell count for controll after 48 hr in-
cubation.

C, : mean cell count at the start of incubation.

Sloll A Al AFE2ZA OS5} 22 A9 9slo
EDyX 2 Fabet.”

52X Y)-QX)- QYD

NY (XP-Q X
_2Y N;
A= BN
B ! slope

A ! intercept

N : number of points selected
{<number of dose level &=2)

X; : logyg of dose

Y; : growth rate calcurated for dose

Y=A+BX
50=A+B(log EDs)
log EDso=(50-A)/B
EDjy =10
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25 85%wct AU, 15% K0 28 9ol = 94
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AEHER - 41~-557%9 43, ICR mouse(body
weight : 22+1.7g) & HA 4dFYL 2FA A
HEAZ F AT Al E 1YAEE ARSI
o, I 2L 29 21%, AW 3.5%, Fcellulose
5.5%, 5714 8.0%% °1Att. 2 +XES A8
o AlZ o} B2 A%ahx] &uch

In vivo QKX 0|4 3 2HEEG - ICR moused]
Bihgela 79 7HHo2 AulYE sarcoma-180
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tumor cell& £4=2 3] 3} Jjg PBS (pH 7.2)
gAow QHF F & 2x10°cells/mlo) HEE 24
AA 0.1 mME2x10° cells/mNS AZRsta AARQ)
ICR mouse®] B7}o o]43tqd E49r {2AIA T
G} EE o] F NCI protocol™ el whe} 2447+ 3
PBS(pH 7.2)o &3i217l ¢F&%& 1, 5, 10 mg/kgs
0.1 m¥ 13 E7h) Fofsiqint. gizdelys 5%
PBS(pH 7.2)& T4},

In vivo A2 — GAMEE o] 23t F =27 o
B Rojie] AEGRE 304714 BFse] P A
Y (mean survival time, MST)-& 78l Agd3
(increase in life-span, ILS) W8S et o
AE o] 2o} Adt 7| (No-takes)2 104 o] Mol %]
AFEE A= AN A AA AT

_N"ze P AEdE
SO =Hzzo wz Azaz %

EAXMe| - 48 A3 meantstandard error
(MeantS.E.)E EAEIG o™, Ayl AM-g 7 4
A7k oA H33LE computer program$ AH8-3}
o] Student’s t-testZ AAE o0 p7} 0.05%°]3}
o o FolAdo] Qe Hoew FAsA)

o ag

In vitroOj M9] 84&E 1}

2244 tannin, praecoxin AZ 2%¢ human
leukemia tumor cell line, 2&9] mouse leukemia
cell line, sarcoma, mouse lymphoma %, % 6F9
tumor cell lineoll W&l 242+ <F& 1, 5, 10, 20 pg/mi
°] =2 A3 F Trypan blue dye exclusion ¥
o2 FraAs FYstAh

Praecoxin AY 11210 tumor cell line& #|9J3tx
E5 10 pg/mi ©|3+9] EDgA & UERA{cHTable D).

M7 leukemia cell line 3 human cell line¥! K-
562 tumor cell lineg 7M¢ ZA 4FE A=A
(Fig. 2). 5 ug/ml FT58E 50% ©|3t9] AAE&E B
Ao, 20 pg/mie FE FS- 92%74A] JABIAG
(Table I).

% 3hte] human leukemia cell line, HL-60014 %
Al FE o)EF 02 S A5 e (Fig. 3), ¥
%+ cell lines® EDgx:= 22t 243 ug/mi, 6.28 pg/
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Table I—The effects of praecoxin A on tumor cells in

vitro
Dose Growth EDs® .
Group  (ug/m1) Rate’(%) (ug/mp M
Control o 100
K-562 1 634 -
5 43.7 243  25%x10°
10 26.5
20 8.2
HL-60 1 72.6
5 52.0 628  66x10°
10 452
20 35.6
L-1210 1 88.3
5 78.8 10
10 79.5
20 70.7
P388 1 70.8
5 63.5 8.66  9.1x10°°
10 53.8
20 32.2
L5178Y 1 67.6 ,
5 48.5 9.32  9.8x10°°
10 49.9
20 417
$-180 1 69.8
5 57.9 701  7.4x10°°
10 46.4
20 35.8

¥ Growth rate at 48hr after testing agent treatment

" Indicates dose level which effects tumor cell growth
to 50% of the control

 Molarity of EDso

? Control group is similarly treated with phosphate
buffered saline

m/= #EE At
ubd o] mouse leukemia cell line % lymphoc-
ytic leukemia, [~121000M & & A¥ F 713 £
AR ans Hon(Fig. 4). 10 pg/mie R
A3)3le EDs X1 & UERNA 2™ (Table D), £ AH &
=M E 50% ©l3te) 44 AME T2 Xt
kA7t 22 mouse leukemia cell line$! P388<%!
ZAtlE 10 ug/mi®] T2/ $ AqEHeEZE A
S AAISA] &AATH(Fig. 5), EDg”}t 8.66 ug/ml
2 N Xol| i AY A 73E FAE 5 U/Ah
Leukemia cell lineolA19] Praecoxin A¥ human
leukemia cell line®.t} mouse leukemia celloljA] o
FES LI gk R gl EAHA
PraecoxinA7} human leukemia cell line®ll o &

A E tiF 2PN EHAE HAch o9kl

L
-

KeX
s

Viable ce¥ number

(X 10 cefis/mi)

Incubation time
(hrs)

Concentration of testing agent 20

/oty
Fig. 2-— The effect of praecoxin A on the viablity of K-
562 tumor cells in vitro.

Viable cell number
{x 10 celis/mi)

Incubation time
(hrs)

Concentration of testing agent 20

(/)
Fig. 3— The effect of praecoxin A on the viability of HIL-
60 tumor cells in vitro.

Viabie cell number
(X107 cels/mN}
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Fig. 4— The effect of praecoxin A on the viability of [-

1210 tumor cells in vitro,

human leukemia cell linedll Xt} H& So]4& Ay
U= AL 2ol antitumor angent”’} human cell
lineol|l tl& A& Rola, 11 7t 7|gol vlx|= Fe
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Fig. 5— The effect of praecoxin A on the viability of P388
tumor cells in vitro,

Viable cell number
(X107 cetis/mh)

incubation time

(hrs)

Concentration of testing agent 20
{agfmt)

Fig. 6-— The effect of pracoxin A on the viability of L
5178Y tumor cells in vitro.

of het ATHNPE FAG o, 9 AP oz A
Tido 2 2R onlrl olvkm Alg En
Lymphoma) L5178Y2! 7% EDs 9 32 pg/mi
2 Yeiiiien], 5 ug/miol g sl AE93
o QlejM = Aol & Holx] ¥kt (Fig. 6).
Sarcoma-180° thalMe ¥ oEHow Hgg
AABINL(Fig. 7), EDupAE 7.01 pg/mi2, A
o thet 242l a9E AE 5 Yt
Praecoxin A+ K-562 tumor cell lineo tja) £
Pl AHE-E tumor cell line 5 2E XA 43
E AAEY VY B3, 11210004 713 E8 A
oAl a8 BUHTable ).

In vivoOll M2} B E D}
Sarcoma-180& mouse?] 27 ¢HEE o]as}
F. 2407t ¥ in vitrod Al 6F2] tumor cell linel] o
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Viable celt number
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Fig. 7— The effect of praecoxin A on the viability of S-
180 tumor cells in vitro.
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Days after tumor inoculation (days)

Fig. 8 —The effect of praecoxin A on life span against
the ascitic form of sarcoma-180 in ICR mice.

& cytotoxicity® Yebd ¢k AE AA tannin,
praecoxin AE 1, 5, 10 mg/kgS 0.1 mi¥ 13 7}
W T3t AHAZaHE HA3YHFig. 8).

2 EA A tannin, praecoxin AE 1, 5 mg/kgd] &
Eofl M 27} 10, 19.2% 9] ¥H 93532 e}
(Fig. 8). 1211} 10 mg/kg?l s5NAME 36 8% &
Agle AHAAEAE B Ft. ol DB
A 30%°] AHAFEANE BY AL, foAdglE 3
dEAIL ivka APV L FAG o) WS o
e ol AT,

d B

In vitroo| A 21834 tannin, praecoxin A& 2%9]
human leukemia tumor cell line, 2&¢ mouse
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leukemia cell line, sarcoma, mouse lymphoma .
% 652} tumor cell line°ll gt g Z A5}

Praecoxin AY L-1210 tumor cell line$ #|9jgh
U] tumor cell linedlX BF 10 pg/mi ©lste]
IDIDIESE= R 1= a1 e L= S

K-562% £ A&l AL&3 tumor cell lined &
wroolAl AFdAEst 7 %o, L-1210¢14
= B AR ENE Bt

2 ¥4 paecoxin AE Aol AH-F tumor
cell lines %14 mouse leukemia cell lineX2.t} hu-
man leukemia cell lineol A o & dZAdAd a5
19t} Sarcoma-180 mouse?] 7o dHEE o]
28 5 2447k Fol| in vitroo| A HAIEES) dhsl 23
Aol gE vehd okE 2]EAA| tannin, prae-
coxin A€ 1, 5, 10mg/kgS 0.1m/¥ 13 B7h) &
osle] Az gwE HA43t

WA AEAHA tannin, praecoxin AS! A 1.
mg/kgs FEAAM fFoddE ARAYEAE AT
F gt el 10 mgrkg® sEolA = 36.8%2 A
PATEINE B Fode FaAE el

ool #AAAZ v Fo] Ko}l A& AA tannin,
praecoxin A2 in vitro, in vivoo A A X tht &
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