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ILBEMGEANBAEZ/ ASLEFTEBRAENG &K XA & BT325 44k
£ F
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(KRB AFME T RER#EF, L7 5 210009)

WE: BM Hl&EANE 13 (IL13) BUIFRALE/ NS BB IRER, FEIPH o A NGB 578 20 j BT325 (141 1l
fER. Ak W HOLHI I R, 1-(3-TH ST HL) 3-2 5k — W kiR 4k (EDC) /N-32 3L 3% HIIE W f
(NHS) /KAHAR G4 IL13 Sl fEki T3R1H, A Bt Zeta i, ILI3 B2 8 T EL 040, BER (K
SN, LIZSIRL (CRAELLE/GNBENR) . MRS . /KA R . ILI3 BORHE AZ MR 2, KiAR. Zeta AL, AW
SECPESREL (PDL) PR, IE3CIE LIk il 4 T2 2800 MR i 259 2 Sk 3P BT325 40 M4 ATy,
MTT 35 F0 = A A 23 5 0 5 B B R Be e AN S AR T AR H . R B 20081I0 12 20, gL - 4,
IKEGBTTE] 45 min, TL13 HOEHE 0. 6% o Frigfe iRy —I%, R mis, FH¥RAE (118.3 £3.2) nm, Zeta HL{
(-38.3£3.4) mV, ILI3 B M ESE0.3% , FARAEZMAS LB EIRSFHH (82.3+2.9)% M
(71.2£3.2)% , 24 h SHBIESTIH (42.5+4.9)% Fl (24.3 £2.1)% . =7 23 BT325 4045 E, 1C,H
(2.8 +0.3) pg/mL (AEHEAMORE), KT L3 REMIRTIAEMYEREY (FABARE-ASLRTT) . YFL
LT Z W E R 10 pe/mL I, TIRAETES 84. 3% 1Y BT32S 4l kA8 T, &ie ILI3 BMFHE AR ZE/ NS HE
g LR TE AR AP F B0 B S (0 A e S8 4t BT325 88 fi) P AR S ML g /R
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Preparation of IL13-modified tripterine/total ginsenosides liposomes and the
inhibitory effect on BT325 cells

GUO Xiao-yuan, = WU Guo-jian, = WANG Hong, @ CHEN Lu-kui”
( Department of Neurosurgery, Zhongda Hospital Affiliated to Southeast University, Nanjing 210009, China)

ABSTRACT: AIM To prepare the interleukin-13 (1L13) -modified tripterine/total ginsenosides liposomes and
to evaluate the inhibitory effect on human brain glioma BT325 cells. METHODS By 1-(3-dimethylaminoprop-
yl) -3-ethylcarbodiimide hydrochloride ( EDC) /N-hydroxysuccinimide ( NHS) aqueous phase condensation meth-
od, IL13 was anchored onto the particle surface of liposomes prepared by film dispersion method. The morphology,
particle size, Zeta potential, concentration of IL.13-modification density, encapsulation efficiency and in vitro re-
lease were investigated. In addition to the influencing factors of drug-lipid ratio ( tripterine/lecithin), cholesterol-
lipid ratio, hydration time and 1113 feed ratio, the evaluation indices of particle size, Zeta potential and polydisper-
sity index (PDI) for the preparation were taken into account in the optimization by orthogonal test. The uptake be-
haviors of BT325 cells were evaluated by fluorescence qualitative method and intracellular drug quantitative meth-
od, after which the liposomes’ anti-tumor activity and apoptosis induction were investigated by MTT method and
flow cytometry method, respectively. RESULTS The optimal conditions were determined to be 1 : 20 for drug-
lipid ratio, 1 : 4 for cholesterol-lipid ratio, 45 min for hydration time, and 0. 6% for 113 feed ratio. The obtained
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liposomes were uniformly round with narrow particle size distribution, the average particle size was (118.3 +3.2)

nm, Zeta potential was ( =38.3 £3.4) mV, the concentration of IL13-modification density was 0.3% , and the

encapsulation efficiencies of tripterine and total ginsenosides were (82.3 £2.9)% and (71.2 £3.2)% with the

cumulative release rates of (42.5£4.9)% and (24.3 £2.1)% at 24 h, respectively. It could significantly pro-

mote the uptake of BT325 cells, and the 1Cs, value was (2.8 £0.3) wg/mL (in terms of tripterine ) , which was

lower than those of non-IL13-modified liposomes and physical mixture of tripterine and total ginsenosides. At
10 wg/mL for tripterine concentration, the lipsomes induced 84. 3% apoptosis of BT325 cells. CONCLUSION

IL13-modified tripterine/total ginsenosides liposomes exhibit obvious human brain glioma BT325 cells-targeting

ability and in vitro anti-tumor effect.

KEY WORDS:: interleukin-13 (IL13) ; tripterine/total ginsenosides liposomes; preparation; optimization ; human

brain glioma BT325 cells; inhibitory effect

G J2 Jo 96 2 e DL R e, O RR B L R
SRR 2 . B K. RIS R, BN
13 (IL13) Sz AALE il A Jo 98 40 i = T 1 22 3R 45 v
X FOW M R A A B, LA ILI3 32 KON S AR,
IS4 B AN TR DA M e SR 2 i e SR Rl B
FEA LI PRI o PR, K HLAE o 4 A
VAR ) i e SRR B eI 2 Wik ik R e, BAT
e A I

B ST A 166 PR I FH HH S5 L ) 0 K 24 ) 38 3%
R4, BAREKOQEIIMIEY) . b s Rk
ToFE . AT A (H MU R RIS B
F B R LU RE T, A TL3 A MG T4 i
AN RRZE T, AT A SIS bl s e )
IR R AR, BE— bR m PR s e

FAMBOEZTERAFTABMRE, BABEN
UM . PR . RIEIMHISEVER], TR A
FIEAR I R FL T, AR 65% ~93% , i
TEREEY . BAN, B AR R 40 i A
YA IS N 2 AR IR 2 4R 2 (VEGFR2) 3%
SN 1 1 1K= 5 A1 (111 R e S
HHFEVER R, WA EARTT), BT T R Uik
BRI BESE . 202 b 4R IS BN 2 24 Rh,
Rg,. Rgs. Rg, . Rh, . Rb, SEpir HA BIF U IE
WEVESTY IR B S 2t R R, i
HARMEEFER, BEBIEERABILREAK T
S e, R AR R T B IR, A SR o A
ILI3 B TR AL 2/ NS BB IR B, IFIEM
X i e 58 400 B BT325 Ay 304, AR
TL13 2 e e 245 0 408 1) P R 1 ) P 3
1 UE5RKEH
L1 ILE Agilent 1260 @Al GG (56
[ Agilent 2 7] ) 5 AMPHOBEST (Rl RUEDEY
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IUERABRAF) 5 Tecnail2 RU7E G M+ W {85 (faf
% Philips 2 #)) 5 Nano-ZS Y T JR SCIOG B Rz
MEAL (EEIRICAT) ; AR EHEEOHL (K
UL OHUES AR A F] ) 5 B2 TR (KRB
MRS A IRA ) 5 BefkzEkdy (LT
AR ) s BRI AL (KRR T
HLJ )5 Pall BRLOEIEE (3£ Pall A7) ; CO, 40
MIEFEFE (£ 1E Thermo Forma /A H)) ; ZEISS {3 &
W (R U ER S AR AR s &2 A3h
fifiRA (3E[E Thermo 2AF]) .

1.2 XML WAL R (A& >99% ).
ASHRHF (SHE>85% ) (FRFEVESRH
AIRAF) ; KREOR#EIE (SPC, VL7 & [KFHEA
FROANT) ;3 RimEILR 2 -0 R R B IR K 2 B
(DSPE-PEG-NH, , % [H Gattefosse 2> ] ) ; JH [#] i
(P EEX ARG R AE] ) 5 1-(3-ZH &N
5L)-3-C Ak e iR (EDC) . N-F L3R ¥
WE e (NHS) ([ 254 B Ak 2= i A BR 2 A )
FAZE 13 (IL13, 38 AR A RAR) . K
M (B UZH Ay TREMBARA ) ; U
LR ML (MTT, SunShine /AH]); RPMI1640 4%
Fedk . AR (£ Gibeo 2AH]); HI %
WA (DMSO, m b2k FI A R A F]) 3 BCA I
Mg (AEAYRHARAR); FRERIOLER
(FITC, REABEPHIARAR)

2 ZWHESER

2.1 BT IRk

2. 1.1 ERE FREEARAER. AS BRI,
KEIR#EAE . RH[EEE . DSPE-PEG-NH, i&i&t, #T
30 mL & f5-FfE (2:1) F, HE T 100 mL QO
[RS8 i v, 300 °C1E IR K i 08 R 78 ke (Bl
100 r/min) FREAVIEF 258, B5
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TR, RBRIEEEEN . A S50 mL pH 7.4
iR Eh 2 vh i, T 37 CHHE /KB Liesk KA
45 min, fHARFUARBELY , SRR OIRER, Kk
TS 2 s, B3 s, HE 60 K (IE
100 W), #R¥K3E 0.8 wm F10.45 wm fALuERE, P
IR AR . =R MG & IL13 . EDC, NHS
WOIMAR B, $iE 24 h, VKR E TEN
45 (#FA 4T 12000 Da) 1, sh/KEH 3 h,
RBP4 IL13 1M fg iR

IR, AR ife R ABaORE S A
ZRBATIGI R 15, EEAMRL (A, T
R/UPWERR) . BHAR L (B) . JKGHE (C) FI
IL13 ekt (D) #7TIEsAE . Hir, 255 ik
$E1:30, 1:20, 1:10, HARGEL#ES1:8, 14,
1:2, KARREIVERE 15, 30, 45 min, ILI3 #EHH

T 2T W2 3,

M2 2 Wl LUK MERARmT, 4% K2 sgm i
JEH R A>C>D>B; LU Zeta HFUAHFEFRET, #K
WA B>A>C>D; LA PDI AHE4RET, KKK D >
B>A>C, i, Ba&RILKFARA
A,B,C;D,, W3 ATH, HE A X FRMAR R4
BEMEW (P<0.05), KR BXEFIA Zeta Hy
A R EEEm (P <0.05), FZE DX gL
PDI A7 B E Ve (P <0.05), W& C o &M
B (P >0.05), Mk, HwZ&HemlEstneg
fetb 1:20, RHPGEL 1 : 4, /KAEFE 45 min, ILI3
PR 0. 6% |,

*1 EHEKE

Tab.1 Factors and levels

KR AZGJEIE BAHARH COKEAFE/min D IL13 HoBHHL/%

EFE 0.6% . 0.9% . 1.2%, MR, Zeww L o L . o
£ BEWIEETRE (PDL) AP 8 AR kAT IE 30 1:10 1:2 45 1.2
RGBT, R AKF IR, B IR 2,
x2 EXREEHTRER
Tab.2 Design and results of orthogonal tests
Bms AZjRI B AAG L CKEmFE/min D ILI3 $KHH/% it/ nm Zeta A7/ mV PDI
1 1:30 1:8 15 0.6 221. 4 -26.7 0.271
2 1:30 1:4 30 0.9 197.5 -30.3 0. 204
3 1:30 1:2 45 1.2 188. 4 -22.2 0. 326
4 1:20 1:8 30 1.2 147.3 -30.9 0. 347
5 1:20 1:4 45 0.6 104.9 -38.2 0. 194
6 1:20 1:2 15 0.9 132.3 -25.7 0. 185
7 1:10 1:8 45 0.9 171.3 -33.5 0.223
8 1:10 1:4 15 1.2 205.9 -36.6 0.328
9 1:10 1:2 30 0.6 213.1 -19.1 0.252
DR EPSEE A
K, 202. 433 180. 000 186. 533 179. 800
K, 128. 167 169. 433 185. 967 167. 033
K, 196. 767 177.933 154. 867 180. 533
R 74.266 10. 567 31. 666 13.500
A Zeta HUO 948 b
K, —-26. 400 -30. 367 -29. 667 —28. 000
K, —-31. 600 -35.033 -26.767 —-29.833
Ky -29.733 -22.333 -31.300 -29.900
R 5.200 12. 700 4.533 1. 900
A PDI Jydr
K, 0.267 0.280 0.261 0.239
K, 0.242 0.245 0.268 0.204
K, 0.268 0.254 0. 248 0.334
R 0. 026 0.038 0. 020 0. 130
2.1.2 BGIERIE  HelAUab Oy 4 3 AR Sy, I 2.2 REAAAREE i BRI O BRECE A RELL

HIEHR RN (110.1 £2.6) nm, Zeta HLA; K -
(37.5+2.8) mV, PDI 4 0.189 +0.015, FHT
LEMN T, EEM

% 30 mg, AZ M RBH 150 mg, K& 09 &R
600 mg. fH[E [ 150 mg, DSPE-PEG-NH, 6.0 mg,
e “2.1.17 WUR kR R AW . BT
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$ 6.0 mg (/-2 13, 2.0 mg EDC, 1.2 mg NHS

MR T, $idE24 h, RNIARE TEN

& (BE 1112000 Da) H, Jsh/KiENT 3 h,

RIS TL13 &4 A o 44 [m] 32k il 45 oK 18 4 g o Ak

(A DSPE-PEG-NH, Flj54E 1L13 R i) .
R3 HEHW

Tab.3 Analysis of variance

fibr AR BV A FIb FiIRfME  PME

B2 A 10 253.609 2 54.489 19.000  <0.05
B 188.176 2 1.000 19.000  >0.05
C 1 970. 309 2 10.471 19.000  >0.05
D 345.776 2 1.838 19.000  >0.05
R 188. 18 — — — —
B A 41. 636 2 5.968 19.000  >0.05
B 247. 602 2 35.493 19.000  <0.05
C 31.629 2 4.534 19.000  >0.05
D 6.976 2 1.000 19.000  >0.05
PR 6.98 — — — —
PDI A 0.001 2 1.000 19 >0.05
B 0. 002 2 2.000 19 >0.05
C 0. 001 2 1.000 19 >0.05
D 0. 027 2 27.000 19 <0.05
PR 0.00 — — — —

e Fpes(2,2) =19
2.3 MAEAFHR IR —R, ki
S ZRERE R, UL 1,

AIL13Efg R4k

Bl SHEREMRR

Fig. 1 Transmission electron micrographs

B.IL13R &g i

2.4 kifRAe Zeta i E  FEIE T HLILI3 B A

FABMiNG AR W45 200 pL, 23T 1.8 mL 4l

K, N E HSE Y RIAR N Zeta HLE, S5 UL 4,

HZEATH, SRBMmmY e, 113 Biifs, I8

J AR ARG, i 2R T B E ey N e 5
R4 PgREKIRIN Zeta BAL (X 25)

Tab.4 Particle sizes and Zeta potentials of liposomes (x xs)

EIDIREN Kie/nm Zeta HL{v;/mV
IL13 KB 105.3 £2.7 -42.6£2.3
IL13 &4 118.3 £3.2 -38.3+3.4

2.5 ILI3 4% EeymEam e I3 &1
ARG BUAR TR B 45 0.5 mL, 43 HIKS % T B
20 pL, BT 96 fLi N, %M BCA i &l 45,
286

BHEAPRMERE O, 1, 2, 4, 8, 12, 16,
20 pnLfin A& A bR oE S AL, S% P AN R E
20 pL, &FLINA 200 wL BCA TAEW . 37 C R
F 30 min J5, JE 562 nm JE KA SCE, MEH
BEHWE (C) SWOLE (A) MLMEITfEN A=
0.372C +0.081 (r=0.999 4), %4k, ¢ IL13
B 0. 6% IF, HAB % B i i &2 7040k 0. 3%
2.6  @HFNEBARIMEREAE K

2.6. 1 HPLC J A E TR ARRLLR S A =

2.6.1.1 o 3% 4% 4 Agilent HC-C,, o §% £
(150 mm x4.6 mm, 5 pum) ; mahHE 2 1E5-0. 4% #
g (80 : 20); A&l ¥ K 425 nm; & B &
1.0 mL/min; #4325 °C; #ERER 20 pL,
2.6.1.2 XPHSEWEI S EERRTEREEE
XTI 2.0 mg, B F 10 mL ST, s
SEZS, HI1E 200 pg/mL X BE SV AT

2.6.1.3 fHAS AW A R % R IR IR TR &
W 0.5 mL, ¥ T Pall 2.0 8888 M WNE D,
3500 r/min .0 20 min, HUOMEFFRBIER, i
SIFHE A 2 1 mL, BPASA2 3 3000 e v iy ik o %
W PR IR 2 mL, 0.22 pm fFLIE R T
U8, HU800 wL Zyf, AT, JIA 100 pL i
ShAH, WATEA R, RIASREERE DU E A A A
2.6.1.4 FrfEfidessil WEC “2.6.1.27 TF
XTI E L, BT S mL R, WaiHE
75, Wl 0.025, 0.05, 0.1, 0.5, 1.0, 2.0,
4.0, 8.0, 16.0, 32.0, 64.0 pg/mL % M8 FAT,
FE “2.6. 117 TGRS IE . DL U ] R
EAsbR (X)), WERBUINALLR (V) #A7RIE, 15
F[EH RN ¥ =40. 131X +1.667(r =0.999 6), 3
WA HELLZRAE 0. 025 ~64.0 pwg/mL JEH A £ R
UM R .

26.1.5 REwmEitE KEWE 0.1, 4.0,
32.0 pg/mLXf BSR4 20 pL, HNEEIHH 6
W, HIRIESE 3 d JERE, W75 55 28 i 41 25 0 1 FX
RSD 43511547 0. 9% F12. 0% , BN F0ks 55 5 LT
2.6.1.6 FEMEiRE  KSRE “2.6.1.37 W
T2 P, LS 0, 2, 4, 6, 8,
12, 24 hifikE, DASFE A BELL R WAL RSD 43 5]
T 1.4% F11.8% , RUIMLSIATE 24 h NERE
PR A

2.6.1.7 FEEMIE % BRI AR R
0.5 mL, B2 mL, 464, % “2.6.1.3” Ij
Tk 2 P, WS ARAR S A
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5 RSD 3050k 1. 6% H12.0% , F2H% vk E &k
[EE/5aN

2.6.1.8 [ ZALe K E R “2.6.1.27 T
O R I A VRS L A BN AZS IR AT R
RO, % “2.6.1.37 IR A 2
BT, AT 6, DA I IR 4 i oy
98. 7% F1100.9% , RSD 43314 1. 3% F11. 8%

2.6.2 BHMPHCEEINEANS BT SAE
2.6.2.1 XTHEMI W & KSR EE

TEIAZS T Re XRS5 mg, BT EMT, FEE
EXRZE 10 mL, B 0.504 mg/mL A\ Z AT Re 7
W, VIO B T R E

2.6.2.2 AR AW R % R BUIR IR TR &
W 0.5 mL, ¥ F Pall 5.0 388 W&,
3500 r/min F .0 20 min, HOOMEFHBIER, K
HIHERE 1 mL, FFRPOLH 0.5 mL, HEEE A
F 5 mL, HIFSALE00 e i e S . A
B2 mL BRI, 0.22 wm GAALUE LT UE, HR
e 1.0 mL, HIEEZRE S mL, RIS R
S H A S T

2.6.2.3 FRUEMLLH KEEmgE “2.6.2.17
TR % BRI 45 W 10, 20, 40, 80, 120, 160,
200 pL, B FHIERE D, R FHELER, A
1% FFEEEm @MLK 0.5 mL, & T 60 CHREK
Wb, FARAE NI 1S min, Pz B KK A
2 min, AIA 77% BRERIEEWE 5 mL, #85], LAdHh
25, TS 7E 540 nm i KA I E O B
DIBTEREE N ALER (C), WOGLRE W LLdR (A)
BEATIENA, 5T RN A =4.802 9C +0.032 8
(r=0.9995), KPASLEITES. 04 ~100. 8 pg
TN 2 RAFMZMECR,

2.6.2.4 IEEERE  H “2.6.2.37 Wi F ik
AP, FE 540 nm PERALE G IE 6 R, AT
FE RSD 2 1.3% , FWNIHNGHE R

2.6.2.5 FamEMREE B “2.6.2.27 IR 2 it
WA, ¥ “2.6.2.37 W Fr AL, T 0,
2.4,6,8, 12, 24 h i, WG RSD 43
SR 1.6% F1 2. 1% , FWIHELA SIS AE 24 h NER
FETE RS

2.6.2.6 EEMIAE HE BRI IA R R
0.5 mL, B2 mL, %64y, $% “2.6.2.2” T
TR 2 A A R, e (2.6.2.37 TR
T AL, AE 540 nm PEAKARTE, MG AS R
T4 RSD 43910 1.5% F11 1.7% , FIIZ %

MR

2.6.2.7 R ZIRE KEBE “2.6.2.17 I
TRTHR I WGE I, RN A S R B IARTR R
Mzs R T, 4% “2.6.2.27 W rkdl& 2
PPt W, & €2.6.2.37 TR FALFE, SEAT 6
By, 7E 540 nm PN E , WAS 953 R 4 5]
k1 103.2% F197. 8% , RSD 4>k 1.9% F1 1. 7%
2.6.3 JRFARMESRNE K% R IL13 B
KA R TR IR EW 0.5 mL, & F Pall B5.008 8
BN T, 3 500 r/min F 2.0 20 min, HUAME
IR, WMAMHESRZE 1 mL, £ “2.6.1.17
WG T IS AR R S A, [RIE IR
B gE AR W 0.5 mL, I ELRS E 5 mL, #%
“2.6.27 IR L MENEE NS B RS A &,
PRS2 PR B W45 0.5 mL, WIEEREFL, [m]EE
EMESHRE, THaER, AKX hauHx =
[ (Y EEaE - IRy EAR) /AMESH
] x100% , SEREES,

5 EREGHE (rxs)

Tab.5 Encapsulation efficiencies of liposomes (x +s)

E /%
Jig A e P
RARELLR ANZ BBt
IL13 K& 84.7 +4.4 68.7 4.6
IL13 &4 82.3+2.9 71.2 3.2

2.6.4 JEFURMKRIMEIE L E S K% i HUIR i
AT 4 mL, % ABEATAS (#EA 43F4E 12 000 Da)
Hr, %EF, E T 200 mL pH 6. 8 BERRERZE v (&
1% 36 80) w1, 7E37 €. 100 v/min F Rk, T
0.5.1.2.4,6.,8, 12, 24 h gH 2 mL B,
JEANFE 2 mL AHIR] Ay BT, 0.22 pum AL 8 BT 0,
B 800 wL, &WT, A 100 pL JishAH, e
R, BEOEHFENE R ABAR S AR, L
JEVE 1.0 mL, HIEEAZES mL, % “2.6.2” I
TORE NS BRI AR, SH25Y) R Rk
JE - B R, SR ULIE 2, nIHITE AL R A
SR BT RS R B, 24 h J5 W E B AR
KB B, B HEFE . A5, Higuchi,
Weibull 7371 1570056 45 Bisf [1] s SRRSO B AT 945
RIRTE A A Weibull 4375 52 (Y =0. 466 6X —
2.103 1, r=0.980 9), J5#& %4 Higuchi J5 %
(Y=3.9884X +1.1942, r=0.947 1), FWSFE
WEAZERAER (X et Y o BRBE) .
2.7 BT325 ek 5 i
2.7.1 difedEsR MM ER)E, BHETE
287
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60
40 —
—3

20+

BIHRIE /%

0 4 8 12 16 20 24 48
t/h

B2 {RSMEMEZ (n=3)

Fig. 2 In vitro release curves (n =3)

10% JiG4 I 375 ) RPMI1640 85553 rF, 37 C. 5%
CO, MR FAE PR E IR . R HoE andg
FRBe, B[S ~T d AR R, BOSEU K AN

T8
2.7.2 iRZhH
2.7.2.1 FESMEMRIOEE (FITC) B &

K% PRI FITC 1 mg, X FRKEMERR

50 mL, HI4% 50 pmol/L %, 4 C F#OGIRIE,
G
2.7.2.2 &K% BRI S0 mL & 1 mg FITC
() pH 7. 4 B2 L 2% sl A, 4% “2.27 TR ik
il £ B PR TR Bl . =i TR IL13 6.0 mg, EDC
2.0 mg, NHS 1.2 mg KK I AR B W, 8 FF
24 h, RNARFRE THENLE (R 435 12 000 Da)
H, WEAKGENT 3 h, FrAg AR BAR FH2EOG 6OGEE
e 2% 50 pmol/L FITC, [A]3% i #5 IL13 KA&
Milg ik (A% DSPE-PEG-NH, HlJ54E IL13 2 L
IR .
2.7.3  WIEEEMES BRI g0, R
MR AL LA LB RE , 10% fiG 4R 1l 3 RPMI1640
LR S R A R, AT, AR TR
FFRE BN 1 x 10°/mL, WRFTH5], b
T 24 fLAMMEIE SRR h, REFLEE SR WL 400 pl, 7E
37 °C. 5% CO, $EF5aT I E 24 b, BERILA RS
FRWL, ¥ FITC ¥ . TLI3 RABMEAR TR . ILI3 &
WERERTAR . IL13 &4 g i + IL13 (500 ng/mL)
ARG R ERmBREE 5 pmol/L, 4525 T BT325
HffL, FESL400 pL, B ALBMEISEFRFEAREEEE RS h,
BB A5 S RIS a5 R0 A VKB IR $h 2% Ml
LR ANMEAREL, TR 3, POGEIE B
TREEI LA A LA IR S S B, 25 R LA
3. HERAL, ILLI3 &40 e o A s B i 2 0 T

288

FITC A1 ILI3 AAEMiAR i, 28 IL13 &ifif5
REREIE— 0 1 o A M S CVE A5 (HL L1381 IR o
T+ TL13 [ 50 i B B AIK T TLI3 A& i g B A4,
FEIUR S TL13 X HAR A S M I

AFITCH

B.IL 13K &4 5 4

C.IL13&4 g Btk C.IL13fEMifR R fA+1L13
3 KREERRERRA

Fig. 3 Inverted fluorescent microscope images

2.7.4  FaHIM ORI BOSBUE R M,
“2.7.37 TR kAR B K 0O FHOR 58 A R
FiBEZ 10, 20, 50 pg/mL, %525 BT325 4 i,
FfL 400 pL, FASFTEEKE R 3 MEAITEAL, B
ASGFRAAARELEE SR 24 h J5, RIS, Bl
A 500 pL 7K Eh oz o, ¥, s diikim
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Fig. 5 Results of anti-tumor activity determination (n =6)
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