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! !" 壳聚糖及其改性材料对骨髓基质细胞的作用

"#$ "%&

"’( ()* %&
!"#$% %#+,+-. +/. ’&%. -,0$1$12. +/. 3044+5. -,4+30*. 6)**-. 67*,74)8. /+4. !. 809-. +1. 0**. 30,)4$0*-:;<<=>

"#$ "%&

"’( ()* %&

&"#$’ %#+,+-. +/. ’&%. -,0$1$12. +/. 3044+5. -,4+30*. 6)**-. 67*,74)8. /+4. ;?. 809-. +1. 0**. 30,)4$0*-:;<<=>

#$% &’()*+,-./01 "@(2 ()* 3
%&+,456789:;<=/0% #$>?@
ABC% D:E>F#% GH)*3IJKL<=
6MN;O3P% ’QRS<=;TU3VW1 X
%&+,;<=YZ% ()*3 "@(+,;<=#$

[?<01 \]^_‘% a! !.b;cd% %&+
,6ef<=Eg;hPijklP% mn)*+
,;IJKL<=op6+qrHs;hPijk
lP1 ] A?()*+,tuvwx ;A.by;<
=hPijkz{|}1 "#$3 "%&+,~��6

�D:<=/0% ��Hs;hPijklP1 m
^ "#$+,��p6@ABC<=TU% �6D:
�#<=1 "%& +,_‘D:@ABC�>F#
<=% �#$�?A<% GH<=;TU/0&Q
�f1 ��_‘ "#$3 "%&�IJKL<=;O
3P��1 ( %&2 ()*3 "@(+,% IJKL<
=45��)*+,% #$E@ABC1 %&+,
;<=�>��7������% � ()*3 "@(
+,;<=����v&�71 ��)*+,�6
�:<=EhPijk lP% GHIJKL<=
5wx45f¡?@I<=1 ¢£q¤+HIJK
L<=( %&2 ()*3 "@(+,&�’QTU2 V

W% 5wxy¥’Qf¡?@I<=% GH¦��
)*§6MN;IJKL<=Y¨P1

( ! "

<=(/©)*+,;ª«2 TU2 �¬3/
0®:)*/©Y¨P;¯°±²³71 ¦´µ
¶·�>¸¹;º»% ¼½)*;+,¡¾@f2
©¿¡¾PL¢À+,#ÁÂÂ1 6�>/©fÃ
Ä�<=()*+,;ª«µ¶% Å<=ÆKLÇ
È2 <=ÉÇÈ2 <=IÊÇÈÂBCD1 Ë<=ÌÍ
ÎPª«()*+,y% ÏfÐÅAÑÒÇÈ2 Ó

!EF



!""!!" # # $ % &

’()*+,-.*/01234567 8956
:;<=>?@A7 BCDE+01F>GH@I
JKLMNO0PQR<F>GSTUVWX YZ
R<VW0123456GB[\]^R<_0P
GVWX R<G‘aUbc]^R<+0PJKL
MGdeYIX fg#$%%/&’(Ghi?j7 k;
<lmnopqrs7 ‘aU;<tuaU;<v
BCwx0PQ;<=>GVW+yz7 ‘aU;
<{G0PG0P|}bv~��X �d�>7 g
)*+,-./&/(Ghi7 ��ua;<�‘a;<BC
VWv�G.�7 �‘aU;<BC���VW.
�47 �����VW.�4G����X

��DE 0)123��+��;<G���h
i�;<VW0123456GB[+;<G‘a
U7 �?@ 455��hi�89YI_;<VW
| 3401G]^X Q 0)123��¡7 ¢nV
WQ;<=>G.�4G£cDE¤- 6¤¥GJ
KLM¦§G7 YZV¨© !78"ªF�;<«VW
GBC�¤¥¬G.�4®£7 ¯Qd�°©{
��±²³��G.�4®£X ¢n�´µ¶·c
d¸¹~�º»¼½~¾¿‘aUG"#567 Q
À¸;<¡_Á’(.�+Â’(.�GVWB[
ÃÄ7 ��_| 3401~ÅÄGVW�wx±
ÆÇGB[X È,c,-aÉAGÊ#7 ���d
�G,-.�G"#ËUX �,-.�ÌÍÎcd
¸01234567 BCDEH@IGLMwx0
1GÏÐ+"ÑX �27 fg 9:;<$.=>$./&?(Gh
i?j7 Á’(.�~�eÒB?�Ó7 ±¡d9
�Ô�:@!AÕ,-?@7 �¼Á’(.�?@
ÖU,-BÈ,CGB[××Än?@²³,-GB
[X 8bQd�°©{Ép� 0)123��¡Á’
(.�QÈ,=>~ÅØVW£GÙ�X D3E;
<_Á’(.�G?@B[Ú³Ûn F) + E$G7
�Ü³ÈÝØn D=-+ DF)X � 0)123��?j
Þ�ßàá7 E$G+ D3EÚ³VWÁ’(.*G
B[ÅÄ7 �_Â’(.*GVWâÈÝÛn F)ã
D=-+ DF)X E;:.H=:I/&J(Ghi?j=È7 äå
|01æÁ’(.�G?@B[ÃÄ7 ±çèK
Õã LÕ,-ßéê(.�BM-H;:.$NH-.C7 æÂ’(
.�G?@B[âÅÛX 8ëÈQäå|01GV
WE°¡7 Á’(.�«ìíGLM�B�Â’(
.�vèîïX YZ�� E$G+ D3E_Â’(.
�GVWÅÛ7 �¢n±_Á’(.�GVWLM
ÅÄ7 ��BCv~ð�wx01GÏñ+yzX

�27 E$G+ D3E� D=-+ DF)vè‘a7 YZ
_01~vÄGVWB[X ò´ócÀô4õEö
÷øù$AGÊ#7 ®~ú£Gû¢¶37 �ßü
åýÄG56þ+56ÿ!"7 8�B_0PGÏ
ñ#å�d�G$%X DF) cò´ó:�´µ¶
·G&@#7 �ò´óG"#J’U�(~Yè�
´µ¶·G)*+,Ý-.Ø7 8�B+;<¡�
´µ¶·G®£Å/~0X D3Ecò´ó:È,
G&@#7 ¢nò´ó56¹~û¢¶37 BC:
È,G12JKLM7 ��34�ò´ó56þ+
56ÿG-~!"�@7 _34ò´óGF>U4
ìí�ÅúLMX �| 340PQ;<F>56
G78¡b�àá7 0PQ D3E F>Gü9:
E$GF>G0Pü9Åè�:7 ;è0ÑGåÁ<
=7 ¼>?�@ABdX 8�B+ E$Gé D3Eþ
CüåGÁ<?�~0X

| 340PQ;<F>G5D°©+5DE
BFïDE��0PþGGUH·IËUé0PG
UH·IJKLMNX D=-+ DF)F>G0PQ5
6�OO 7O PA7 (~P�,ÈÝGGUH·IË
UX ¯QQOO Q/O PA7 bRP�,Å/aSG
GUH·IFTX #å8dÙ�G-YUOOsÿ
ÅV7 _0PG3YWX]^AÈÝ27 ;<F>
VWG0PY£EZ7 ¼;<_0P"ÑG[�L
MÅ\7 0PAB����G"$ÒB7 bcO]
8dÙ�Gîï-YX F)ã E$G+ D3EF>G0
PQ56�OO 7O PA7 ¯�P�,GUH·IG
FTX QOO Q/O PA7 0Py^;<F>7 0P
þGUH·IËUG��+0PGUH·IJKG
?j;_��GUH·IGØ£FTX 8ëÈ8‘
¸;<ARBCwx| 340PGÏñ+ÆÇ7
ÞBC��0PG��ÒB�@å|0P�@5
D7 ½~¾¿G| 340P‘+UX

DEß{5a�b7 ��ò´óÌÍ:| 3
40P�A½~c�¿G‘+U7 �DE:È,&
@7 ;<G"#J’U+,�Ý-.Ø7 cd¸ý
~deG|fg;<X

! ! "

DE:È,&@7 ò´óG"#J’U+,�
Ý-.ØX

DE¥256�OO7 | 340PQ"#;
<F>BCÆÇ�5Dèå|0P7 ~deQhA

7/"



! !" 壳聚糖及其改性材料对骨髓基质细胞的作用

#$%&’()*+,-
./01234567 839:;./0<=

>?@ABC(DE:FGH./120IJK

!"#$!
"#$%%%%%&’()*+% ,-% ./01/2)*+% ,3-% ,+(+/*/% .-% 45% +67% 8/’6’9/:+6% +:5/;/5/40%

’<% =/’>49*+>+=64% ?’6@0+::1+*/>4"A$7% !"#$%&%’ ()&*-% #BBC-#D#E

FGBHFBC7

"I$ % % J+*(% KL- % M6+05+/*% JJ- % ,54?14N% O8- % 45% +67 % J)65/6/N4+94%%%

?’54N5/+6% ’<% +>)65% 1)2+N% 2404N:1@2+6% 0542% :4660 "A$7 % !!!!

(#+,-#,-% #BBB-IG!E#!FH#!P7

"F$ % % Q691+NN+2% M- % R):14@N4% L- % ,1+?/*’% 3J7 % 8/’+:5/;4% 2+54*/+6%

542?6+54% <’*% /N% ;/5*’% 0@N5140/0% ’<% =’N4 "A$7 % .%/$-"’ %0

1+%&,2+#"’ 3"4,$+"’5 6,5,"$#7-% #BBS-IBEFSBHFPD7

"!$% % MN04624% T7% U054’=6+05% +>140/’N% ’N% =/’2+54*/+60"A$7% 1+%&"4,$+!

"’5-% IDDD-I#ECCPHCG#7

"S$% % V4==% T-% W6+>@% X-% &*40:’% LM7% Y46+5/;4% /2?’*5+N:4% ’<% 0)*<+:4%

Z455+=/6/5@% +N>% :1+*94>% <)N:5/’N+6% 9*’)?0% ’N% .3W% F&F%%%%%

</=*’=6+05% +55+:124N5- % 0?*4+>/N9% +N>% :@5’0(4645+6%%%%%%%%%%

’*9+N/[+5/’N "A$7 % .%/$-"’ %0 1+%&,2+#"’ 3"4,$+"’5 6,5,"$#7- %

#BBG-!#E!IIH!FD7

"C$% % \+2?/N% J-% V+*’:])/4*HO64*’)5% Y-% \49*/0% O-% % 45% +67% O’**46+H

5/’N% =45Z44N% 0)=05*+5)2% *’)91N400% +N>% Z455+=/6/5@-% :466% +>14H

0/’N- % +N>% :466% 2/9*+5/’N "A$7 % .%/$-"’ %0 1+%&,2+#"’ 3"4,$+"’5

6,5,"$#7-% #BBP-FCEBBH#DG7

"P$% % 8’*(4N194N% J-% O6424N:4% AK-% ,/9*/05% W-% 45% +67% % FHR/24N0/’N+6%

4^5*+:466)6+*H2+5*/^% % 4N9/N44*/N9% % /N% % 514% % N4*;’)0H0@0542"A$7!

.%/$-"’ %0 1+%&,2+#"’ 3"4,$+"’5 6,5,"$#7-% #BBG-!DEFBIH!DD7

"G$% % _*’N51’0% ,-% ,54Z+*5% T-% _*+;40% ,Q-% 45% +67% 3N549*/N% 4^?*400/’N%

+N>% <)N:5/’N% ’N% 1)2+N% ’054’=6+05H6/(4% :4660 "A$7 % .%/$-"’ %0

1%-, 3+-,$"’ 6,5,"$#7-% #BBP-#IE##GBH##BP7

!"# $%&’(#%)# *& )"$!*+,% ,%- $!+ .*-$&$#- .,!#/$,’+
*% .,//*0 +!/*.,’ )#’’+

‘M._% J/N9-% aWb% ,1+NH01+N-% OWQ.% ‘)4-% OWM._% a1/Hc/4-% _U._% ‘+NH>+’-% aWMU% .+NH2/N9-% aWM._% d/)H<+N9

89,*"$4&,-4 %0 1+%’%:+#"’ ;#+,-#,5 "-2 1+%4,#7-%’%:)< (4"4, =,) >"?%$"4%$) %0 1+%&,&?$"-, "-2 3,&?$"-, 1+%4,#7-%’%:)<

@5+-:7/" A-+B,$5+4)< 1,+C+-: DEEEFG< H7+-"I

,12345637 O1/5’0+N% /0% +% (/N>% ’<% Z/>46@% )04>% =/’>49*+>+=64% 2+54*/+607% 3N% ’*>4*% 5’% 4^?6’*4% 514% +=/6/5@%
’<% 04;4*+6% :1/5’0+N% *46+54>% 2+54*/+60% 5’% ?*’2’54% 514% 9*’Z51% +N>% >/<<4*4N5/+5/’N% ’<% 2+**’Z% 05*’2+6% :4660- %
2+**’Z% 05*’2+6% :4660% Z4*4% :)65)*4>% +N>% /N>):4>% /N5’% ’054’=6+050% ’N% 51404% 2+54*/+607 % 8@% ’=04*;/N9% +N>%%
/N;405/9+5/N9% 514% 9*’Z51% +N>% >/<<4*4N5/+5/’N% ’<% 514% :4660% ’N% 51404% 2+54*/+60-% 514% +<</N/5@% ’<% 51404% 2+54*/+60%
<’*% 2+**’Z% 05*’2+6% :4660% Z4*4% 4;+6)+54>7% 3N% +>>/5/’N-% 514% Z455+=/6/5@% ’<% 51404% 2+54*/+60% +N>% 514% +>0’*?5/’N%
+2’)N5% ’<% % 4^5*+:466)6+*% 2+5*/^% 2’64:)640% ’N% +66% 51404% 2+54*/+60% Z4*4% 24+0)*4>% 5’% 05)>@% 514% :466% =41+;H
/’*0% ’<% 2+**’Z% 05*’2+6% :46607% Y40)650% 01’Z4>% 51+5% +651’)91% :1/5’0+N% >/>% N’5% 1+;4% ;4*@% 9’’>% +<</N/5@% <’*%
2+**’Z% 05*’2+6% :4660-% 514% =/’:’2?+5/=/6/5@% ’<% :1/5’0+N% Z+0% +??+*4N56@% 4N1+N:4>% +<54*% 2/^/N9% Z/51% 946+5/N7%
&14% 2/^5)*4% ’<% :1/5’0+N% +N>% 946+5/N% /0% +% ?*’2/0/N9% 2+54*/+6% <’*% =’N4% *4?+/*/N97
% % % %89: 0;4<27 O1/5’0+Ne% _46+5/Ne% J+**’Z% 05*’2+6% :4660e% Q^5*+:466)6+*% 2+5*/^% 2’64:)64e%
% % % % % % % % % % % % % % % % L*’54/N% +>0’*?5/’N

!C#


