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(# ®] USEZFBREFERPARESTH-NH,, UEEREATTEREL, H%E O-EEmATRE. &
WA R SEALG S H & O-BIERATRMADNA B4 W, RASSHABHREFARMBMTEEDH
HENHREE. EREKERZEAS ADNA WEES. 1929 MIIEF R O-F KR LT R A 1T MMt
PP, FT-IR A1'H NMR 2828, 7T USRS & A R B LA 60 O-BBAE M R O-BEISMLT RN S ADNA 44
HERAAUNREEEY, CHR 257 86 nm, 3 L%t DNase B R FiaEtE. it O-BAsBUERBERA R
1929 HMUETARE S, BB, TN —RHFENERERERRE.
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O-stearoyl-chitosan as DNA delivery vectors
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[ Abstract] Using phthalic anhydride to selectively protect the -NH, groups of chitosan molecules, the
O-stearoyl-chitosan compounds were successfully prepared with different esterification degree by changing .
the ratios of stearoyl chloride and chitosan in the reactions. O-stearoyl-chitosan / A DNA complexes were
harvested by sonication technology combined with organic solvents. Laser scatter analysis and atom force
microscopy were used to give the results of O-stearoyl-chitosan /21 DNA complexes particles size and dis-
tribution, particle morphology respectively. The conjunctive ability of O-stearoyl-chitosan with A DNA was
evaluated by agarose gel electrophoresis analysis, and the cellular toxicity experiment was examined by
MTT using 1929 cells. FT-IR and 'H NMR results demonstrated the formation of different esterification
degree of modified chitosan. The shape of the complexes were irregular sphere,and the particles could
reach 86 nm and have high stability under DNase conditions. The O-stearoyl-chitosan could make 1929
cells proliferation as well. So, O-stearoyl-chitosan will become a new effective non-virus DNA carrier.
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FHK, % O - FIERLEREIEN DNA HEX 8 &HH 549

SasEsY. HSEREENBEETEI IR
FURAANERERE" , RERAK RS, H
YEA—MBUERE, KRR, 555 ZUER
BB G R R 3F AT RR U, HE WA &, e PR AL
FARREES . IR B H LR ARk
HHRAREMBEM PR, BE R BE RAEE
B RLHRSSR, BB e amae.
Hep, B FRAG Wl THAER MRS DNA R
HEAY . R DNA EARMEFRABH THREE
HHK HETFREEVERERLEEAR” RLH
TR B (a-(4-ERE)-L-Z2B8) " FEERER
HWEYE "M% ZRESTHPHEEREMNE
B, ESHAHRK DNA BB ERER ISR
2&Y, mH, REMTRENRZBENARR, &
DNA B AWM E N R ENNKRBR T,
R DNA R BXMBEFER. R, EEMRIA
HHEREAR. ATREZREABEEELE, AM
AP HT R B, UERETRER
U SRR SE R B R % AR
FUFTRREREALTN, 5| ABEREREE, # & PRt
R REREL B, LU E Ay R E & &
MYEEE, B BOL BT I B S & W R FOR A
GUERRE B K AR EE O-EERMTRERES
SRR RIS 4 DNA FIBEN. X i R fT
FHEE IR, R — B ASMA BT IE S 2Al.

1 #REME

ERBE(MZEE=90%, BH);N,N-T"H &
Ft ik (DMF, AR) \ 482 — B RR T (AR) (T fE MR
(AR) FALTH (CP) . /K& B (CP) (HLBE (AR),
CHCL,(AR) \Z Bt (AR) . IHE %M (THF,AR) .+
THREBRREA(SDS, AR) B SE FIT M FE KK 2R
HAHR/AR]; DNase BSHE JRILZBE(EB) B X
FhEKEEY TRAF; ADNA WX TEELEY
TRAF.

BB Ik{X DYY-10C B JL AT A—XER;
41 5MR i EQUINOX-55 BRUKER; BRIt iR &,
# UNITY INOVA 500NB NMR VARIAN USA ; Axio-
ver200 | B B 5% ZEISS A7 RFH B WME, £
ERHBAF.

2 ZEHE

2.1 O-BREBUZEENOHE
AERESSE_FRARYENER 13 KER

ML, FEF¥ETF N,N-Z B 55 Bt (DMF) & 100 €
B2 h SE_FHRERE TR DMF & mA
FEREBREB P, INFAE 120 ~130 C/ M 7 h, g
EYHREEREE R4 000 xg B4 5 min, B
B AVKK AT B TURE , B L, R TR 2K BBk
% DMF, Z B RBR X B AR PR _H A ,60 TTF
BRIE 1874 N-4B% LR Rome.

BE_FBALERBE T/ & DMF 1 iIAKR
FIHBI(noy: neg =2.5:1,1:1,1:2.5.2:6.5.1: 4;
now: RN KLY P 7 B ¥4 F-OH MY R E,
nsa ARNMPERBREANDRYOE, LT HE) HE
BEBEE, F 100 CF &AL 20 h, fr8 =9k gk, % ik
T4

HERNSE_RR-O-EREBMATERE
Viaw: Vx =1:2 MR P IMAZE 100 TR 15
WL RegrE L, i HCL PR E i, K8, B, TR
F. 5TEEWET CHCL, 3 3, WA BT,
FYRZBER BRERENEIEEE, 50 CHT,8
ki O-BE AR BE 7 R M.

2.2 HIRSTERE

FT-IR # P 3% EQUINOX-55 % 4T &b 3% %1%
(FTIR) §5€ , & B(FE FH 4 000 ~400 om ™', 53 HFsE 2
em™'. "H NMR % f Varian Unity Invoa 500 #I5E,
CDCL, 455, 26 °C, 500 MHz.

2.3 O-FE[EEt= R #/DNA S5 YRR I RTE
DNase E{ER TRIBEY

10 mg O-FFfEMEFZT RS T 2 mL THF 2, 4

DNA ¥ (48 300 uL % 100 pg 45 DNA) 0. 01 mg

- mL" Na,SO, %% 0.05 mg - mL™", RBI A IE

W FEAHRER(50 3% 100 L) RF RS, EREEY,
TFRERYG TEE MBI HEFKPAH, RREE
%7 0.01.0. 05 mg/mL.

BASGYS WL BETHENZERFE AN,
KT, FRFAHEHBETMEHNKETES ; TEHOER
SHYEEDH A 90°,pH =7,25 CTUEHKNEZS
1.

HAYF#E ADNA 45| FiE & Dnase (HLIE SN
A2 000 u/mg) i mpy,: mpy,, =1:1,37 CTHER 60
min, RETNA 100 pL # 2 x W2 1k (0. 4 mol/
mL NaCl,80 mmol/mL EDTA,1% SDS, & i SDS
TP AT, AR ER OIS ) &0k OB,
RS EER Rk ME PR E R, TSR
Bk &M AR 1% FAERE(F 0.2 pg/mL EB
fEY €.57) , 1 x TAE 2 33K, 100 V 7K F 1 3k 60



550 B KEFER(ERBER)

30 %

min, RGERIMES T MELER.
2.4 O-WEBAZRENARSETN

HL29 HREREF ERE, BEEIH
0.25% BEE EBHAF R 1 x10'/ mL MRS,
BT 3 596 FLIEFIR, BFL 100 uL. 37 T HEKH
5% 5% CO,,24 h G EMINLEE, FHIE . 24
h JEIARREIY R BB B O- B S B AL 2 B M
PSR B (ZK) ,100 L SRR E, T
1d4d.7dERE—RFEFK, FFLIMA 20 pL
MTT %,6 h G LB H , RFFLAHE I, BOA 150
pL ZHETHR 37 CTEE 30 min, F 490 nm FK
ERAE(AHE), HBTRITBEHHMER
(RGR) ;

RGR =354 A /3 FB4 A B x 100% .

3 &R

3.1 O-THERURERNHESRIE

(1) FT-IR 24 B 1 5, A Raigm R
LA kB ;5 A HEE,B 7E1 710.1 770 em ™ b FE
B A4S0 — F B X%, 720 em T AL BE
FIPAF R i, B 3 400 om ™" fif i B2 B R e b
HEENERS , ELTEER FRIATHED
B, C7E2920 #2850 em ' EEHEMH
TR E C-H M aiRal MR TR 1 750
em ™' b BUEE R RFIE Rk, B 3 400 om ' BHE R
EEAREH X BEMNE FSIATHSEER
#. D 5B HE,7E1710.1 777 f1720 cm ~ 4b4R%E
BRI E R R IE B AR E
EEAMSFE_ARERPE, FA7E 3 300 cm™
BRI i B3R A9-NH, IR W, KI5 B T O-Bfg
BRALFTRNE. 40, FT-IR 27 R0, BEE B A B AL
TR SR P A BB RN LA m, R
BN EEVAEARR, YRR A TS RN
BIEE/REA 1:8 B, B3 L g BB AT A E Bifb5E

4000 3500 3000 2500 2000 1500 1000 500
A:FEREE B: N-XZFRALTTRE C: N-SX_FM-0-58lR
BLALTEMAE D: O-BARMALTE Rk

1 REESHETRE0OIEEER

(2) "H-NMR 247 & 2 X O- B SRl = u
BRI REGEE, P 0.88 LAN=E¥HET
AR B A PR aw-CH, 3tk ;1. 25 ~ 1. 28 4bAT LA
ERABNKE-CH, MIFIEES,7212~2.16
A LB FIBEER-CH MAFIEE S, B TR A CDCL, %
A E , BB ER P BT F A St R dE % 55, 7 6. 67
M7.26 RATUBEINREERFR L CHELEES. 4
REITBBFTY O-BIEBILTRE  FA LTS
HIHEAE.
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3.2 O-EIEEm{LEEM/DNA EAMHHEUR
HESH

KA AFM KB A S Y MR T H KA, DNA
BREWABATR. BEHNES DNA 472
BEEY, ERHF AN WERZ A (E 3).

1 JR SO T H AR T8 O-BE AR
BtiL7E P85 DNA R BN & MR F IR B 2
ZR. REBEAIMHERNABTERRARTET

c 5

by

:|=.rf'_

[
£

B3 O-EpEmiERYE/DNA RAYMRTHEMBER
£1 BAMSAEHISHEE

BAKE pgy/(mg-mL™") Vipya/pl dy ag/nm
A 0.01 50 86
B 0.03 50 151
[+ 0.03 200 192
D 0.05 200 223

1)A,B,C.D Ffinogi ngg =2.5:1; ADNA FR¥E 0. 05 mg -
mL-!
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FHE, G O- BREBALFRIEIEN DNA BB A B IRP R 551

Rt 150 nm LT, i 1 ATLAE H, O-BEASAEE
Fi/DNA 4 B T RE & Wk B #0152 in DNA & (3%
IRAB AR RO K. 24 O SRS TR BVRBE
$E#%0.01 mg + mL ™", DNA AT A& 50 pL BY, 3675
HEA YRR N 86 nm, BEHET HMN WEEN
AR, EATFRLIERER.
3.3 BEEERREKER

B4 FiRb O-FF g Bt T B AE 5 ADNA B &
VIR Ik IREE . K A K R Mark 7, B
~G A RIFR OB SRt /LA B 5 DNA R & I

A B c D E F G H

(a) 7~ MIDNase

3.4 HEHHNFETH

K F MTT 3:875% O-BE R Bt fL7E ROPE XS 1929 4
MU (RAT 4R H) B AEAE . A O-BERE R 7E
RGOS FRT AR T 1.4.7 d, TEUE
MRFFER. SRILES kK2

M 5 R LIE T, B LR AR RE R,
Bt LR BV B (6 0 20 O 2 B A B S, B
4 ROHFERPBLEFEAE. 1 KXME TR
P, F—RERERFEABER O-BAERILTE
RS, BEE TR 5 I RS Bt S A B LL B
(X4 BLF ER LR B S ) , 40 MU AT % R A O

06
[
04
= 03r

0.2f

d
HS AREFHELE AEFAEESA

7.21.35.3.5.10.5.17.5 if i e pk i 4 H #R
Hulifg ADNA Ik H. B 4(a) ZA N DNase
H5,B-C A HRAERETHE ;B 4(b) HIWA
DNase [&##% 60 min /5 KB kB, HERR,B-G &
WRBEAEEETH H ZFHTFREARBHE K
RipEB AR B & ER, P H C 8 DNase £
B HEA R, O-EREREREERBERIFNEG S
DNA, 3 B X & Y5655 S DNase (IFERR, B th
BRErREE.

(b) /MDNase
(A %45 2% DNA Mark 4, B ~ G 4} 1% 7R O-BERSMEAL A B S DNA MR R4 7.21.35.3.5,10.5,17. 5 Bf R & MBIk )
4 #{4/DNA 5-& YRoBais b gh i o ok B g

A XAEEREAERLE SR, B EERSEK,
Xt 4 A A R ALK

HETFHEAYRIENEENGES HRE
. BRMMEEERAREENRL, H—IAAEFHE
Mk TEEHETFRAYMERR 5MMERAE
HERITOA M= A s R R g B, 53 5h
— AN FRAYHF ARG RIS AREAE
BRSREFHUN.

B 2 7T, O- B AR B i R R A 1 ROR &
¥KTF 100, U8 O-FE AR IL R BE—ERE L
EERAMAHEEOER, B H 0 B AHEFE.

B ARTHRE

0 B:0.01 mg/mL{72 B pE a3k
S st E AR H2.5:1)

B C:0.03 mg/mL{¢ R E¥ s B3k
7 LR PR R 2. 5:1)

O D:0.05 mg/mL(Fe RS AT b 25
5o R R A B /R EE2.5:1)

B E:0.01 mg/mL(FER M BE
=20 113 ] g AR

B F-0.03 mg/mL(7E R EEA B2 3
SHRmEnELsELD

G:0.05 mg/mL(Z R BA B
SEE Rt FIAER L)



552 BRAFER(BRBER)

30 %

%2 BHEMARGRIE %

vd  XERE A B C b E F
100 120 118 111 114 111 104

4 100 139 123 108 126 117 105
7 100 140 132 130 131 129 120

FERBEL FREMBMF RS FRERIE
M, BT RSB R PR R, ERERPYS
DNA AFH%AREE K, MR 4R vk
BN, BUKEIEREREHEIMIBIEN S T2
HRL, HHUK PR, T RFE R K, AT 23
UFERBEE R R RAK FEBRET, # SR
HRBEMET.

ABRUTRENER BT RS C2 EE,
BEAS|ABIEBE, RIGH E-NH, RIPE, 0
# O-BERRBLILTT IR, X BUAF 4 40 JO 1E F B 7m thi A1
X EEE. MEIEBTTEME S DNA 45478 S8k
HeYE EREBENERZSYRELR -7
SRR, BRI A LHRER; A5, UK ER &
HRRE RS, 5 A Yo xT ML A SR A, R A
FEREREE EANTREWHEALR. MER
EUIEKPBES , HEREPORELT BB KY
70 ~200 nm. BEAEFELER K AR R, O-FE AR
BRALTE RN AT LATRAF {97 DNA R 3% DNase FEAR,
HRAPHEREEREAV ENUE. IREN,HE
W9 0.01 mg/mL BB K 2,50 1 ) O-FE A B4k
FERVERIE A THER DNA E& 8 H.
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