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Antitumor Effect of Asterina pectinifera
Lectin on Ascitic Tumor

Yun Hee Shon, Kyung Hee Jeune’, Soo Jeong Choi and See Ryun Chung*
College of Science and
*College of Pharmacy, Yeungnam University Kyongsan 712-749, Korea

Abstract—The lectin from starfish, Asterina pectinifera, was purified and tested for its potential an-
titumor activity. It was shown to possess considerable toxicity toward various tumor cell lines. Con-
centration of Asterina pectinifera lectin (APL) at 4mg/5X10° cells resulted in 28% death of Ehrlich ascites
tumor cell, 40% of L929, 60% of A549, and 52% of Hela cells after 48 hours incubation. Toxicity of APL
to 1929, Ehrlich ascites, Ab49, and Hela cells revealed a reduction in cell viability of approximately 70%
at APL concentration of 8 mg/5X10° cells after 48 hours incubation. Administration of APL (100 pg/day
or 300 ug/day) inhibited the growth of Ehrlich ascites cells in vivo. Mice given only Ehrlich cells sur-
vived an average of 15+1 (S.E.) days. Mice given Ehrlich cells and 100 ug or 300 pg APL had 58% and
67% survival, respectively, after 20 days. These results suggest that APL has antitumor activity.
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=40l ¥ abrind ricine F<} Aol AAMEL
1210 leukemia, Ehrlich ascites tumor, Lewis lung
carcinoma, B16 melanoma, fibrosarcoma humeri,
ovarian carcinoma, Ewing’s sarcoma) 433 &
7t 299 P Griffonia(Bandeiraea) simplicifolia
I{GS D, concanavalin A, o} 3749 HAIF
Agaricus bisporus 8% A0 48 AAlsR= &
A7} Qe 3 Ehrlich tumor cell# Phaseolus
vulgaris YE1L 3T°CAA 1 A1ZE Ft Aeljt 3 FolA|
FAE W Fdo| FEER] gtort del Az glo
AMEES HollA FARE o) Fgo] FEHAAUL? T
FoAA 4L dYE A2 EW Rolands2 BAHH
Calvatia giganten 258) FHPES B ov ™ Gre-
gory 5% W& ZFH EATAY FEEo] dE%
Zgo] lE AL Fastan Y

2 =@M E AYsE HEIIAE (Astering pec-
tinifera)ol X] &%l APLE $&3o] o]n] o] dxle] &
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g sl SGAXE AN EAE A v e A
19 olo] o} ENE tS FHEnA}, Fe Ehrl-
ich ascites tumor cell(EATC, ascites carcinoma).
L1929 M) ¥ (fibrosarcoma) 2 AFgre] A549(lung car-
cinoma)$} HeLa Al ¥ (epithelioid carcinoma, cer-
vix)oll g A3 A BIE in vitro EZFA PO
2 813 3 Ehrlich cellsZ FHol| B4 2AA
APL®] 3t HE in vivool A Abs Bt

AUy

EEIAPL)Y #a| U FHA| - ¥ E7ME] (Astering
pectinifera)= $-elUe} Bajidol A 33 A& 1}
A3} ammonium sulfate® crude #EL F&3)
%, Jeune 59 Wy¥q) w2} 25 mM Tris-HCl $5
H(pH 7.4) 22 v|¥] B¥AAH £ DEAE Cellulose
A-52(Whatman) column& S3A1A A s} &
WA AR 0.05M, 0.2M, 0.3M NaCl step-wise
salt gradient o g EaFon zZ+ B 280
nmol A FFEE FAH3 L AR 8T 3L
2 99 848 F439 0.3M NaCl £80] 7+
A 4L Vel AR Fgtong o] £¥8
ZHTo) FAANA H(salt) S AAT F 0] APLE
H#c} Lowry Assay'®E o] &3] delo] ghia ¥
£ HAAE ¥ Freezer Dryer(Labconco)E o]&3lo]
FAAZAA FF3h

MZHIQF — Ehrlich ascites tumor cell(EATC,
ATCC CCL-17)& vl=¢9 American Type Cul-
ture Collection(ATCC)NA FUsted 1x10° cells
ICR wh§-2¢) B7hJjoll wfjF o] 45t AlfHE F2I
AL AMREIQLE. In vio MTEA AFPE 93
EATCE F9 BAdA F&3d 10% fetal calf
serum{Gibco)¢] E£3Hd NCTC 135(Sigma)& wj%
Ho2 CO, MiU71(5% CO,, 37°C)oA vt a,
okl e 3 B 49 HA o2 @ FA FHe L
9299} Alsel A549, HeLa Al¥+= ggoistw ojad
g} 373t m Ao 85 ghol horse serum®] H7HE
NCTC 135 wiefdo g wigslot AEXEA4HYe
AR S AXES AAA 29 71 A (-150°C) ol BE
& FAth7l 22 passage HEE 713 AEE S
A&

8F AlE - 99 NEE 1mg/ml HA 2A3
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24 well plate(Nunc)ollAl AAlstsith. Phosphate-
buffered saline(PBS, Sigma)d] 8] dAE(1x
10° cells/mNE 0.5ml A3 F 0~800 ugdl el S
A718kar 308 7HAe2 #n| 7 (Zeiss, Telaval 31)2
2 gt

In vitro MIESM A - AXE4 23E EATC.
1929, A5499} Hel.a MI¥E AHE3IS AAslgn. &
W3] 448t 9JE Ehrlich cellsg 1x10° cells/ml
o] Fx& Mg A2 A F § e FepAa
(25 cm®)ll 5 mi® YATE. 37°C, 5% CO, Y7114
24X viSE 3 APLS HF F58 Omg, 2mg, 4
mg, 6mg. 8mgel HEE ujgolo] & D&
0.22 um <39 (Millipore)& £l o2 HF% ¥ 2}
Axo) Hsisith APLY H2lses gAE 34
¥ A7E P2 2R dde] AL M2
F71o0 A 24, 48, 72417 ¥ F trypan blue ex-
clusion o2 FEMo 2 GAE Z& AT GAo)
HA oL Ho} gl MEFE AFAt.” 1929, A
549, HelLa M XEX &3] AFstn Je AXFE
1x10° cells/mio] HEE AN vjFRos FAe
%, 5mi9) AZ AL A g Feh23(25 cm)oll ¥
i 10% horse serume] #7Mg NCTC 135 Hix|=
37°C 5% th718}oll A 24 Azt ujgatATh. EATCH A}
23 FEo 22 d9 delg MXo A} 24, 48,
T2A17F ¥i¥ - trypan blue exclusion®j 2.2 4o} Q)
= AXE 79 £ AEFE AT 2 A8Le 35
o2 A3t

AHER - OIFAFFEAEAN FYI 34~42
g9] 65% 57 ICR w28 A3t 7~10U7H
g3t Azl F 6t E 1) HETo R HAsle 3
o] APg vHEEIdon, Ayt F AEY B2 A
2 A st

SHANERE 28t AR W AME - FFAZS AE
APL2 PBSoll £3§A]# 0.22 um o < (Millipore)
& 53 A3 s, ¥ 1 ml FAVIR ARE
B ol 218159t} Ehrlich 24549 Al¥E Ho &
7ol 5x 107 AZE o] F §~10Y F BRI F
Z39r}. HEe o]y B F&e A dElolA A3
fon 528 AEE trypan blue exclusion® o2
99% o)4to] Ao} 1= A E Y-S FAelsct.

EATC ®210f Cigt #M# - EATC Bl
uldt APLY 3¢ 853 3L st o928 oA
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HET LR Wro] B AR ofd 9 APLS 8574
Ul Bt vhgat o] AAEich Al 1 H4EEE 0.3
mle] PRSRE 9l 13 % 108} FALElm, A 2 A g
2 100ug APLE, A 3 A8 300 ug APLRES
1047 vl Fo] Bidol FA@ldet. = 4 dgde
1x10°¢] Ehrlich cellsS 4852 Z7ulo) o}t
Foo, A 5 A¥FS 1x10°8) YHEE o)2sln
24M17F FRE] 100 pg APLS 1097 vl 13) B0
FALSHATE A 6 AT dHEE o]AFm UAID
FHE 109U i 18] 300 pee APLS FAREHE
WAE A e AFwsle SAsg e, dgE
W 7 ATt vk el $HE £33 Student’s
testE A8k pd0.05 S+E0llM AL s et

1

@ ¥ 1@

BE ¥ in vitro MESN A8 - &8 AFlA
2.5A17F 356 200 ug. 400 pe. 600 ug. 800 pg =¥
S H71e REA SR AN BREGon g ME
54 A¥e SHEAE Ve dRle] 5EE MR
(EATC. 1.929, A549, HeLa)sl Aejsld gAlze] A
oA g9E 4uEgitt EATCY Jigk d¥goM
APL2 8mg/5x10°cells XA 2447 A
64%, 48417 A 68% L 7MY Al 6% Al

E A AAlge] e b Al Alziela APLSY
FE7LGolAFE A an) Yold, APL 2mg FE

IN VITRO TOXICITY OF EATC
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Fig. 1— In vitro toxicity assay of APL to Ehrlich ascites
tumor cells. The cells were incubated for 24
hours (- ®~), 48 hours (-O~), and 72 hours
(~x~) with APL at the concentrations in-
dicated. Data shown are mean values with er—
ror bars indicating the standard error of the
mean (n=3).

ol 24417 WE Fo] 12%8] AAeIA &2 APLS A
PetA) e MEEA) S (11274 Ae) 2t
HFig. 1). EATColl AM8-3 529} 248 APL ¥ 5%
L929 AEel MAEY SHEHIME Smg BEE
24X75, 48M13F T6AIZE WO F 22 57%, T3%. 81%
o ATAF JALAE UEisken] APL 2megeld
N3 Fo] HE A AL APLE Heishd ghe 53
Z AT AU v SAT APLY B 585
5 AuAle] 24E ALEA T} FAEAT
(Fig. 2.
#Ho} QpEoll 44T AT} 2
549, Hela M¥Fol Wigk AP
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g
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Fig. 2— In vitro toxicity assay of APL to 1929 cells. The
cells were incubated for 24 howrs (~@-), 48
hows (—0O-), and 72 hours {~ X ~) with APL
at the concentrations indicated. Metabaolic vi-
ability was assessed by trypan blue exclusion.

™
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Fig. 3— In vitro toxicity assay of APL to A549 cells. The
cells were incubated for 24 hours (-@-), 48
hours (-O-), and 72 hours (~x-) with APL at
the concentrations indicated. Data shown are
mean values with error bars indicating the
standard error of the mean (n=3).
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IN VITRO TOXICITY OF Hela
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Fig. 4— In vitro toxicity assay of APL to HeLa cells.
The cells were incubated for 24 hours (- @ -),
48 hours (-O-), and 72 hours (- x -) with
APL, at the concentrations indicated. Meta-
bolic viability was assessed by trypan blue ex-
clusion.

A3 A549 ¥l 8 mg APL 2] 3~ 24AI7F, 48A)3L,
727 7F Wil A 69% ., 14% . T6%S] AEAZ A Gt
£ Yehith(Fig. 3). 8mg APLE Hela 5x10°
cellsoll A2138 W 24417 FollE 58%2] MIEAF
A, 48717t Foll= 65%, T2M7 Folle= 78%9) A=A
F2 Jehgith. gz g AZES o] 55t =
S5E A Aol AeE E4aAr SR
(Fig. 4). olobz2 d=lo] A7t 2 & &3 YA E
Ao 23 498 BEO2, IF AYPdME
z} oA 4847} o] F 3-(4,5-dimethylthiazol-2-
yD-2,5-diphenyltetrazolium bromide(MTT) assay
2 NEZEYEHE SHsh 2ol WY oz Alwy
At 3 APLS # GAIEY Al A w5l 7
g A EAT A ZI} AL7] diiell, EATCE AH-
3o AE o R H49he F2AZ] & ARlA 9
APL taEsE A8

EATC S=010|| CHat HA® - In vivool| A Ehrl-
ich cellsol tigt APLS] &3E A¥H7] 3o, Zk 4
Yol M vhe2e] Hat AFHSEE Ehrlich cell®} 4
28 228 cHFig. 5). vF-2=°l| Ehrlich cellstt &
ZHol oldgE )] EUME o] F 16YU B &
AEe] Mo nlpxol BERAIL 27.9ge] F71814
on o} PBSYHE: FARS ul-2oME 2.5 gTo] F
718 A3 2A 27 S Wl 1047 100 pgeht
300 pg APLEHE FAMEE o), 169 F 22} vh-2d
3.5g7 0.8g9 AFo] T7REIFonE, Holk o] F&
9] APLE uhg-2 Al 54 3= g%t Ehrlich
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ANTITUMOR ACTIVITY OF APL AGAINST EATC
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Fig. 5— Effect of intraperitoneal inoculation of APL on
the growth of Ehrlich cells in vivo. Points in-
dicate average weight change per mouse in
each group of mice. — ® ~ PBS only, ~O- 100
ug lectin only, — X — 300 ug lectin only, — B -
Ehrlich cells only, — A - Ehrlich cells and 100
ug lectin, ~[1— Ehrlich cells and 300 pg lectin.

cell ]2 & wY 103]9] 100 ng APLT} 300 ng APL
& H7h) FA ok 169 F 242 4670 T g
o] AFo] FIslgenR APLS vhg-2 AUl &
U4 43S AAh= 2371 AL

Ehrlich cells ©i4] & APL #jgjell €3 #9| 4
&2 Table 13 Z9r} EATCHE o]Ad FE
20 F 0%y FHER o] AHFY FE BT F2
W, Ehrlich &5 )2 & oY 1039 100 ug
APL EE= 300 pg APLE FAS uf 209 & 2+
58%% 67%9 +4A% &7 AT 100 pgolirt
300 pg APLRFE Y 1097 FAIE of, 209 &
100% 53-8 VERASIT). olepzte] APLE # B
W Ehrlich ascites tumor cells®] F4& AAIst 4
Badd ga7} k. ol Lin 50| abrin® ricin
°] Ehrlich cell®] 48& 73 JAEE Bug A
7, Ikegawa 5'%9] P. linteus A A FZE0] Ehrl-

T rlo of

Table I— Antitumor activity of APL against Ehrlich
ascites tumor cells in ICR male mice

APL Ehrlich cell  Survival rate

Group jniections challenge (% after 20 days)
1 - 107 cells 0
2 PBS buffer - 100
3 100 pg/day - 100
4 300 pg/day - 100
5 100 pg/day 107 cells 58*
6 300 pg/day 107 cells 67

* Survival rate of APL injected groups was signifi-
cantly increased (p<0.05).
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ich carcinoma®ll &4& 77t -8 2213 vle} A&
Loz olad & Utk AR FFH, A, Aol
223t ojg] @¥lo] Ehrlich carcinoma, Sarcoma
180. L1210 5¢] %A Fol| 3¢t Z}7} gl8o] FE
W3 Qe ™ o FolMx FEHAM, $X](Coriolus
versicolor), WY FAHAIZEE F&¢ PS-KE Kres-
tinolgh= ol§o2 A#Eln JUn® FuwAl(Len-
tinus edodes)-2l9] thad A lentinan T3 25 At
AgollM el slaIth”? N FA B A8
2 A RoA FE2T dgde] dehayel digk Jd+7t
wetou, B} 58k gl
A4Ea gong B A= oldt AT U
o2 ol ARViX YHME YAANELARE FAF
v} 1= FEIMA A FE3 dElo], AAdA 9] &
Fgtoll it Y EIN} 922 5
7122 o 2% 7|7H5~107E)Bte] 39 &5
£ B39 g% ongle A9 FAtg dpot 2
Ao R AlEHY

dlelo] ohyFof uidt £A ate] AN FEride
2 AR kA, AAE FHe] EANE dEl
A E 2] Agto] AAAFE R A o]Fo| A& Ao
5 Q1o 2 AdeA U} Abrin, ricine 2712 Z29
Elol= AlER FAE0] lon®¥ B-alEe dyo
galactose IF7)& 7HAE ABEHA 48700 A,
A A AEFZ T3] 60S ribosomal 2HHE &
ASAA il g Eisle A A 54
E9E RE Ao A QPP gAEdl g
GS I 9=l 5483 E GS [ ¢AE F9H galacto-
se7]9ke] Agtol 2JaiM vehb= Ao gaiA got?

el k5 S5 AQAE 25l YAaAE el
d Qi) i MES AR Rj5-& e 1159
AFEH| Al wke-al 5= gl Fuia e K3
Zo] #l=lon ¥ deiol] o3k FaEze] Q4o 9
3 GAE o} hA A X7} ZHE], GAstE YHMEE
TAE GaE-S T o et oo AHL A&
A FUAE EaF-4(antibody-dependent tumor
lysis by macrophages)ollA19] #&E¢A Al 418
7508 RAAE viAd FUAE 838 st
A AEe] el o)A FIAE Lal2he-& g o9&
ARgde 9 2 7 FPNTES 498 &
= Aol AJrk P A w3 polymorphonuclear
leukocytes(PMNs)E A58t FUMES 53 (PM-
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Ns-mediated cytolysis)& = 212 ojme] PMNs
T HE] 2=l ofgk g A MY SHIE L3 2ol
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2% 3 Ao dejA Yop X

£ A7 Aol 31 in vitro EZAHEAHE AT
APLS) 5%(4~8 mg/5x10° cells) = in vivo BHUHE
7} A3 e] APL %(100 pg. 300 pg/1x 10 cells)oll 1]
8 uFEelng, APLY dUdTH= 79 HAY|T
& AF31 G 278 RS 7HeAe] e
W, o2 7 FEHE AHRE A7 07 dE
HAolth, &gk £ A AHE 7128 EA4L VA
F7u Haslste] 3eha e}l mitogenic activity”t
AE A FEY SHoZ A APo o) Y2 A
%1 solid tumor& fste] WElE tumor F-9ll 9t
gt To] 24 A 2Ee] AF T A7 ¢
Z1 A& Ao 7ldidr).

4 £

HEVALe] (Asterina  pectinifera)| X 3&3 =&l
APLE 200~800 pg =04 A (5x10% cells)ol
g SFddAde] el $HENE e PRl
TEE o] 43 YHE SHHE Al 9FH, APL
# <] EATC, L929 ¥ Alghe] A549, Hela Al¥E59)
EA g77} 9131t Ehrlich ascites tumor cells& vt
F29 BE7hgel o}Adt F APLE] FAlel] 9Js), B
& AE] Jgol QAH FHEIT I} Yom
2 goradrt FHEQe). In vivod| A FAEaNE
Ebd ARl o] FEE in vitro AP SHEF A
F JAEAE JERY d€Y] FRET Qtong
APLY] 3tzhg-2 45 9&A gk 28 o8
g 715Adol sl

#Alel g
2 d7e @x3reE A AT A (Po-
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