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Characterization of lectins from aloe species and their influences
on growth of animal cells
TIAN Bing', WANG Guan-lin'**, FANG Hong-jun®
(1.School of Chemical Engeering, Dalian University of Technology, Dalian 116012, China;

2. Bioengineering Institute, Liaoning Normal University, Dalian 116029, China)

Abstract: Properties of phisico-chemistry of lectins (named as Lecl,Lec2 and Lec3 respectively) from A. chinensis , A.
barbadensis and A. arborescens were studied and compared by molecular weight, carbohydrate binding specificity and glycoside
composition . Results show that among them only Lec3 with relative molecular mass of 23 000 while Lec2 only 26 000 can be in-
hibited by maltose . Glycoside of lectins is mainly composed of D-mannose, D-glucose and N-GleNAc. Lectins [rom aloe has the
ability of recognising K562 tumor cells and inhibiting their growth.lec3 has stronger inhibitive activity(IC50 = 1.418 mg/ml)
than Lecl (IC50 = 4.193 mg/ml) and Lec2 (IC50 = 2.305 mg/ml) . These lectins show promoting effect on the growth of FC

cells at high concentration. Anti-tumor effect of aloe lectins was further proved by animal experiment. The resulls show lectins
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from aloe can prevent the invasion of tumor cells by activating the immunity system of the living organisms.
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Lecl . Lec2  Lec3 43 B3R HL B Hr 4 2 2 (Aloe vera
L.var. chinensis Haw) . JE $7 & ¥ 2 ( Aloe barbadensis
Mill) A7 75 25 (Aloe arborescens Mill) o $E B ZE4L M
YeE 2 MOCE 3], R ] DEAE-cellulose 52 £ )2 41 #i
BEE R AT ik Al

ESA Coulochem [l 5200A HiL 4k 2546 ] #5 ; EL340 Ef
S DA 5 BB L XURE B v, B KR T
N-Z Bt 3 #) &6% , Sigma 23 7 .

BALB-c #i & /N B, (AT (20 + 2) o, MERE & R
FLIRIE K562, 2T 440 i FC, /D BUITF IR 7K J# HCa-F,
RIEER KPR BT E . sh¥Y) MR B M 2
W, AN 3.0 ~ 3.5 kg, K BERH R #5853
Pt
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16V BIAR E A5 LB RE, A& R BEAE AR R B
R A SR £ A0 i R A R AR R SR AR VR B ), 7 AR A
BEAEAE F B @ 0 B OB VR B SRR BRI A BE T o
T A I R SR AL 3B k%), A Sephadex G-75
BEWE ZHTAE (1.1 x 100 em), LIS W EE (2 TR &
14.3 x 10° g/mol) . JE&%E FLEE 11 B )51 (24 x 10° g/mol) .
HE EE(34.7 x 10° g/mol) ., §F 19 & 14 (45 x 10°
g/mol) A~ IMIL7E H & H (67 x 10° g/mol ) A br #E H H
Fzo F 6 mol/L FALHY-#5, YEft . Wi 0.3 ml/min,
T2 AT A KRB Vo RURE @ 5 o T (% Bk B AR
Veo

2 2H R A3 AT < ST R SRR K A S SR AL
W (ECHPLC) /3 BT BESE R M B A . WA A
SHIK L, TEIAE B A 20% 9 100 mmol/L NaOH ¥ , i
1 ml/min. *% CoulArray for Windows 0,3 T /F
AR HEREIE AR B 10 pl, R EVRIE 0.2 mg/ml, £ &
HEAE & 20 pl
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43I LA K562 L B i 40 i R FC OB &F 4E 40 i 4
HERAAE, B4 1 x 10° ml - RS0 B . IRC T
96 FLIEFEMR , FEAL A 100 pl 7% o B5 B 60 k2 5,
FEALINA SF & 8 10% /N LV B RPMI-1640 3% 5%
W BIHRREL K. REELIMA 100 ol /Y

B A0 M TR AT LB 3TCHI 5% CO, B MRS
48 h, F EIEW, B LINA 5 mg/ml B DY B 3% 08 45
10 pl, A EH I 4 W BUREERE L, FE
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ARG 00 45T W WAL ODgo00 3175 MM 2R K2 (%)
= (B 5 B9 OD o0/ X BEFA ODyo0) x 100%
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RS/ 40 R, FARA MR PR EHE T
A HCa-F A1 W (2 x 10° ml~1)0.2 ml, Rk H
FENLA R 4 21, B el M 4% 25« X BB 4, Lecl 4, Lec2
H,Lec3 o LHLH/NETHFN 24 h J5 ME R E M 45
25 0.2 ml, 8 10 mg/(kg-d) =" s X AL 7E [ AR &
PR IE RS AR B K 0.2 ml, JEZE 20 K25
H AL SEsh i, B B AR TR R, AR VAT ST 2= A0 1
R ZERHAT R, MR = (1 - LR AVH8
/N IR TE) x 100% o B4 B 98 20 41 1 48 /%
AR IE E 2 K, BEAT IR s BEZH 200 v e 6843 T
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FH Sephadex G75 BEM 1t B i r HTBE R R 40T
Ji o, M KSR AR AL Vo oA 50 ml, 45 R EE4E E AL
AT V., 22 9~ 93 ml(Lecl) 90 ml(Lec2) .93 ml
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VBB v, AT R A, S TR R S
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VR (14.3 x 103 g/mol) JHEEEFLE B (24 x 10°
g/mol) , B % [ i (34.7 x 10* g/mol) . B [ & 19 (45 x
103 g/mol)ﬁ¢ﬂl?§é|§l§(67 x 103 g/mol) o
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LR N ARSI B R Lec3 FEUS W 20BN, B8 B0
il B Bt /N R B O 25 mmol/ L, Ho At T Fh R4 & A 15
KRR LA b 2% FosE BT a1, A 8T 2, 3 Foss # )
JEXT BEEE RBEILEE B 07 W — Rl S e A,
P GRS L REE R Lec3 A M ZHBERTRE N
HEGERESMAMAAMINSER . o, PR ERRM
PERI REEHE E (Lecl L Lec2) 14 B AE F A i i 3
FOBBE BRI H . Yagi SN TIHGE T — R & — 4
BRI BRI ERER, AL PR
FIMARSIBEE R Lecd 5 L3R B WA, &/
Wl 2 PRI, Lec3 19 20 1 IR & AN IR T B 1Y

20022 2 2% 2 28 27 ¢
s % B B B @9 1
g2 & B e 8w 2
& ¢ 8 & B &8 B 3
B B B B ® € 8 4
B8 B ® BB B 5
& & 8 & 8 B 8 6
% & ¥ B v B B 7
2 B B B B B o 8
»‘%%m@,ﬁw-g
CEE A I B I 10
B 8 % 8B @ B & -1

B2 ZFBNALEER Lec3 oy M #l 1A

Bl 2 1~ 11 4740 5 3 m AR D- AW L D-
EFLWE D-HERE . D-H R WE L L- AR L- LA
FLVE TR 22 SR BE L N- T 2 R O BRI
2.2% 25 F IR B BT R ok M NF MR 5 40 40 Y L IR
ARVCVE T LR, 2 A BE AR 5 21 40 Mo T2 1 AR A 6 1L
TS, RS RN
3.3 AERERBEARNSH

HLAL 2 AT 4G R A 3, BER R, Eh Rt
LR (Lec2) I A BEE K (Lecl) EE b H W A1
B BE (N- Tk 25 A A B A L, BEJR T A ) L2

&}
3
®
1L5F ¢
3
Q
&}
- L
3 1.0 o [:J\_
o 3| 2
= 0.5 | S 2
RIS
S
0.0 1 1 1 1
00 05 10 15 20 25
AR BFE] /min
(Lecl)
15+
&
3
- wy
§ 1.0 Eg
=~ 9 5%
= 382
# oSt =T
0.0 |y

00 50 100 150 200 250
AR B EFE] /min

(Lec2)

/LA

(=]
Lh
ins.wc Clu47.01C
GlcNAc 2941C
46.71C

o0 A Wil o —
0.0 50 10.0 150 20.0 250
AR B} ] /min

(Lec3)
Man—H FM ; Glu— 44 Z5 5 ; GleNAc—N- 2 ) % I 48 2 B
Pl H AR B IR 18] 8 min 2RI 1) A 4 4 B 40

KRS XL &% £:0:1

16.5:1.9 71 2.6:44:5.7; K755 K (Lec3) By HUBHE
SRR H BN AR N- 2 Tk a3 A B A — R
4 E HUEE R IL K 5.7:47:2.9:46, B 1 ol
ESEAWS AWML S AL NEEM 0-E
B RUAE AR R A N-CBE R LA AR S Z KB
RATRIRAE I, G H B E AL N-CBE
SeoPFURE S 2 KBS Y 22 2R 5 R 2 55 % B A T
o N-ZPBREEA A REE A TUE N —Fhe 5
RABEE R RS 3 MR P HKG I



- 36 - P T

% 22 £ g HA

A7 N-CBEE B A, R RS EAZ
DA N-# g BB
3.4 AEREERXMHWARERKERNZD

8 X K562 LR I 40 A0 O A 240 B (et
HEAML PC) M A K R 4 4T, 45 R Bos &l 4 0
Bl 5. Bl 4 o b BE A R R 3, K562 FLAR
T 20 B 2R R S T P TR R R R AR
AT TE A B M Y AR KR AN K, AN B S BT R o
Y DA S5 SRAT Y, 7 25 R 4R 3K AR % 10 1 b o 4 i 1
A KB TN IE W AR B T e, e
T 4R 25 I AR 2R ICSO (I 3k B 50 % B R B &=
JREHE) R 4.193 mg/ml; FEH R EEE KA 1050 1H
M 2.305 mg/ml; AR S EEE R B 1C50 1H N 1.418
mg/mlo FH AT WK, BEEE R Lec3 X Ji ¥R 41 Jtd (4 411
Tl RE Sy ok o IR A SR 55 A9 P R SR >
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G 1) 7 A TR T MR SR, B 4R A M B UL I A R

5 Fo IEE MM AR S, 4 R R R T 454 B B e,
X BESE R AR A 0 B B, an AR T AL E R
i 240 JE KT 5 42 R (PHA-P) (9 35 1 g L 3 [ 2 21
BRLOT DA R 2 TE R 240 R e 4 A K
ANFEFEW R X JLA = 25 8 4R 3R AE 08 A %0 1 51
i yed 0 R 22 T B B B2 AR, 7 A R S R A T R BT S
N, T A FEAMRIAE A 5 55 1E % 4 MO 38 T8 19 32 (R i
PR RRMBT TR R, R TC B W,
SHILLAEN, BEEEE(>2.5 mg/ml)ﬂﬁ@%%%i’j
FC MR E K B @ iR 1E R, X AT RE S84
OB 0 IR 0 R B SRR A O, T AR B ARk
JETR X FC 4 M i A= KA B 5 .
3.5 AEBRERI/NRIEKE HCa-F HI 6 1E B
/NERBE K JE 4 HCa-F J&—Fh iR 75 A 1 gl

Y, %F /N BUE 7K HCa-F SE 44098 114 FH 89 3
RN SR R R 1 iR

1 AERERBATME

(/NRAEKIE HCa-f LIKVE) L5

S FIE/mgekgted™! W/ R/ %
Lecl 10 0.93 £ 0.19% 22.5
TLec2 10 0.69+0.15% 42.5
Tec3 10 0.32:0.10% 73.3
paglit — 1.20£0.23 —
D@ @ GAIRAL LA, B 5L, p <0.0L DRI H M
[iaRace:

XF /1N B 7K 9 HCa-F #1145 9 3 7 140 18 52 56
GERRU, AL RE R E K HCaF LR A W
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Hor R 57 B4R R B R R R R (M R R
73.3%), 0 TR REEER (42.5%) M EEER
(22.5%) . M BE S0 7 5 7R 5h 52 56 45 R A — 3L,
X 7 B 25 R AR 2R A R PRI A ok e 98 40 M A AR
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