
书书书

!"#$!!"""#$%"%"&"!"#!!#!!’$#"% !"
#$%&’()*+,-./0!"#$%&’123456789

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

((%:;&(%&(/0123456789:;<=>?@AB=BCDEFG*+,#$&-H’IJK’ ’((LK
+.#/0+M1234256 7894NOP;Q"P;RSTRS#$UVWX;Q"Y $ ::98;<WX;=>->RSTRS#QM:Z
[WX;Q"Y !’?@ ::98;<WX;=>->RSTRS#\12345678"AB5B4CD59EF C95:962#528B42F A2A4EF2$/.G5/#
M]^_ !9>?@AB=BCDEFG*+,#$&-‘a’ !" A:98;</.G5/M !’?@ ::98;<WX;’bcd @& C$LK
1234256 7894NOHIef!(ghijk &("lmnM#opqqrij‘ast’ +HIYuLK0>&G&=0J=Kvw
xNO’ )*(yzjQ{UVWX;Q6|$:Z[WX;}~�C�/.G5/"!L"?"$$ !L"?"!#{1234�5^
_ !".DA2! 52M2A495AB5B4CD59EF C95:962#528B42F A5942E6$/.G!+# "!L"?"!$ !L"?"$#ijM /.G5/:+*K"!L"?"!#‘
a$/.G!+:+*K9:Z[MUVWX;Z[Q�‘a:�zjQ"!L"?"!#’ �|zjQ$/.G5/}~�C� *+,#
$&-EFHIef!!"!L"?"!#("lmn"!L"?"!#M#opqqrij"!L"?"!#‘a$�9:Z[WX;2��$
]‘aC��~�"!L"?"$$ !L"?"!#’ ghijk & 9 /.G5/M:Z[WX;��cd�‘aC�"!L"?"!#’
/.G5/M:�;����:*+,#$)-EF+HIYu"!L"?"!$ !L"?"!#’ )+(:Z[WX;�}���� /.G5/;
/.G!+��o����@AB=BCDH’I’
((%*<=&( 1234�567ij�)EFH’I)*+,#$&-EF)WX;)_�,-
((%6>?4@A&(+)&&?’!) +)N%?!) +$O@?!"&(( %BCDEF&(K

%GHIJ&(!"�������Tg""NN!&N%#)!"#$%��,-y�� ¡¢£¤¥"&""N"!"$N#

%KL8M&(¦§¨$©ª! ""@@N# &"&&%N&$ -#:BE8!P89QMCB93RDBC99?M9:?M6

"()*(+,-.-/01.(230(.4(5*$.*)-/*3,*,/23*25/.-5632++*.*5/2-/2(5(+!"#$%&’
7*))625387*391 02:0:)87(6*
<EB6SGTB3C26S$ UC96SVTCTB"W2ECBEX634E4T429P-6F9M5E62B6F >24B798EM=E32B323$ W2ECBE$ YTB6SZEUCTB6SKT4969:9T3+2SE96$
$)’"""$ 0CE6B#

((%;96/.-7/&(!"#$%&’($(.934TFD4C259829PAB5B4CD59EF C95:962#528B42F A2A4EF2"/.G5/# E6 45B63FEP#
P25264EB4E96 9P*+,#$&-M2883E6FTM2F 7DCESC S8TM932?)$&*+,-(-ZA5233E96 9P/.G5/B6F E4352M2A495! E6
*+,#$&-M2883E6MT7B42F QE4C " "M964598S59TA#$ $ "695:B8S8TM932S59TA# B6F !’?@::98;<S8TM932"CESC
S8TM932S59TA#$ 523A2M4E[28D$ QB3F242M42F 7D+.#/0+B6F 1234256 78944E6S$ 523A2M4E[28D?-ZA5233E96 9P
.YJ#!!$ >>/&$ 4DA2" M988BS26 B6F ##I>KE6 *+,#$&-M28839P695:B8B6F CESC S8TM932S59TA3QB3F242M#
42F 7D1234256 78944E6SB6F +HI QB3F242M42F 7D0>&G&=0J=KBP425@& C?.$-/0&-(.C22ZA5233E96 82[2839P
/.G5/$ /.G5/52M2A495! "/.G!+#$ B6F /.G5/:+*KQ252CESC25E6 CESC S8TM932S59TA 4CB6 E6 M964598B6F
695:B8S8TM932S59TA3"!L"?"$#?.C22ZA5233E96 9P.YJ#!!$ 4DA2" M988BS26$ B6F ##I>KBP425E6425P252F
QE4C /.G5/QB33ES6EPEMB648DCESC25E6 695:B8B6F CESC S8TM932S59TA34CB6 E6 M964598S59TA "!L"?"$#?.C2
2ZA5233E96 9P>>/& QB3TA#52ST8B42F BP425E6425P2526M2QE4C /.G5/B6F CESC S8TM93282[28"!L"?"!#?.C2
/.G5/B6F CESC S8TM93282[28E6M52B32F 4C2+HI E6 *+,#$&-M2883"!L"?"!#?1+2%0/-’+2(GESC S8TM932
82[28MB6 E6P8T26M24C245B63FEPP25264EB4E96 9P*+,#$&-M28837D52ST8B4E6S/.G5/B6F E4352M2A49582[28?
(( %#*1 <(.36& ( AB5B4CD59EF C95:962#528B42F A2A4EF2) M28845B63FEPP25264EB4E96) *+,#$&-) S8TM932)

"# $"%&’

ITAA9542F 7D4C2*B4T5B8IME26M2J9T6FB4E96 9PYTB6SZE/59[E6M2""NN!&N%# B6F 4C2IME\.2MC A59S5B:9PW2ECBE0E4D9PYTB6SZE/59[E6M2?095523A96FE6S

BT4C95! <EB6SGTB3C26S$ .28! O’#@@N#&"&&%N&$ -#:BE8!P89QMCB93RDBC99?M9:?M6

$’!!
« )& ¬« !! ­
&"!" ® ’ ¯ !$ °

((((( «(±(²(³(>(�(�(´
K0.K(K0K=->XK-(>-=X0X*K-(>X<X.K+XI(.-+.XK-

(((((]98?)&$ *9?!!
T̂6?!$(&"!"



((@Qµ¶·I¸;¹+@+º»¼½¾�+¿À
ÁÂÃ$]\ÄM:�;<=@AÅÆI(@ABÇ�
¶·IMÈÉÊ=�ËÌÍÎ$]\@ABCDEF
H’IÏÇÐ�EFÑÒÏÓy@Ô¶·IÕ¾JK
Ö×ÂÃ%!& $�]\Ö×ØÙÚÛ’ 1234567
8"AB5B4CD59EF C95:962#528B42F A2A4EF2$/.G5/#M]6
7^_***1234�5^_ !".DA2! 52M2A495AB5B#
4CD59EF C95:962#528B42F A2A4EF2$/.G!+#¡Ü� &" Ý
Þ O" ®)$¼ßàÏ]yáâã:ä�åæ7’ ç®
è¡Ü/.G5/;/.G!+JÏÃé@Ç�¶·êë67
ìíîï^ð7ñ$æ,-¡Ü /.G5/:‘ay@A
B¶·I~�67%&& ’ eò$óôõö÷ø /.G5/M
/.G!+9ùúã:WX;<=>?@AB=BCD
EFG *+,#$&-H’I���%)& $�ûÚ /.G5/M
/.G!+9Óy;¹+@Ô¶·I�»\�}�JK
Ö×’

=>NOPQ?

!?!(&’()
((>?@AB=BCDEFG *+,#$&-ü�\�ýEF
þ$RSTÿ!Ï=>->RS""#$ YXW0H%&#Tóÿ!
ÏY’( !" :8º)*+�,"IES:B$_IK#(! :8-."/(0
152 !"" _;:8#(! ::98;<-=.K’ 34Ê) & ‘) 5’

!?&(*+,-./0
((÷ø:;� *+,#$&-EFG /.G5/;/.G!+‘a’QM
6¿!$zj�7Q"0964598#!ÏP;RSTRS)%UVWX
;Q!Y $ ::98;<WX; =>->RSTRS)&:Z[WX
;Q!Y !’?@ ::98;<WX;=>->RSTRS’ ÷ø/.G5/
�*+,#$&-EF:;st�*+,#$&-EFGH’IMEF&
8ã9"+HI#Yu�JK$’Q!$zj�7Q"M964598#)%:
;cdQ$6¿�:)&/.G5/cdQ"/.G5/#!P;RSTL
K !" A:98;<?½Q/.G5/"IES:B%&#cd)’/.G5/M:;
;<cdQ!Y !’?@ ::98;<� =>->RSTLK !" A:98;<
/.G5/cd’ .æ’Q�9 )@a($b 0H&=>�RS ) F$3
?EF�Ï3 &%A@A" ! 5’

!?)(1234256 7894123456
((EFBCij$’DE©F$ GH©HI$ JK$�EyÃ

."/.G5/(/.G!+("lmn�üL#$ IB64B05Tc%&$HI
ef!(ghijk & üL�M$ KW0B:%&(#opqqr
ijüL�#$=Bd9%&#’bN !e!""(!e@$(!e!&$(!e@$(
!e$" M !e$" �|OPQRS N" :E6"#opqqrijM"
lmn % a$�T#$UVE /]=JWy6LX."!e! """#R
SPQ %$ :E6E$YUVK-0<~�’

!?%(+.#/0+12/.G5/7/.G!+:+*K56
((EFZ+*KN7#$X6[E459S26%&[\]Ú^K .5EU98
_‘$^K ITA253M5EA4+.#/0+dE4"#$ X6[E459S26 %&#ºa
bJ’ +.#/0+cL=>d�!/.G5/" N% aÎã )" 3$ ’! a
ef )" 3$ @& agã )" 3$@& ahi $ :E6$)$ éjk#$/.G!+
"N$aÎã )" 3$$%aef )" 3$@&agã )" 3$@&ahi $ :E6$
)’éjk#$ lm’bÏ /.G5/"Y26WB6d BMM233E96 69?*>f
"!&’)’$ C n $g#.YY.Y..00.Y0.0KY0.K#)g$ � n $g#
00.0Y.0Y.0.YK000KK#)g$&’O 7A#)/.G!+"Y26WB6d BMM23#
3E96 69?*>f"&""@)$Cn!$g#YYKKY00..YY0....Y#)g�n!
$g#0YKK0Y.YK0Y.0K.0#)g$%O! 7A#’ =<& """ JÏopo
q’ &Ó�!#BM4E6"&"" 7A#ÏÓ7’

!?$(89:"+HI#12
((2QEF’( !" (8� ! ::98;<0>&G&=0J=K"#$
X6[E459S26 %&$rZ[Ï !" (:98;<#st"$ )@ auvPQ
)" :E6$ wx$ /WI V & 5$½y� ! :8Y !" bJ0I � +/>X
RS"\’ KWE9.2d%&z�r{u|}ko~ºaNOH=
�$ �¡�i %O$ 6:$¡��i $&O 6:’

!?’(;<=/0
((.ævõ�½g ) 5�C$1234256 7894M+.#/0+}�N
O^KY28=9Mh+i�m��’���"#$WXH#+K=%&#
��’�~���m}�$^K.94B8<B7’��>�=�ºa
�[��’�’ ^K I/II !!?$ �¢�>$^K�e5��’
� I*,NõZ_{QÇ��’

&>RS

&?!(>?@ABCDE *+,#$&-&’F /.G5/7
/.G!+56GHI

((!’?@ ::98;<WX;Z[�$/.G5/M /.G!+:+*K‘a
~�:� $ ::98;<Mzj�7Q"!L"?"!#$$ ::98;<WX
;Z[\/.G!+:+*K:�zj�7Q"!L"?"!#$_���
WX;Z[_:$/.G5/;/.G!+:+*KMij‘a~��:’
�} !(&’

! " # $

# %%% &’!
" %%% &’!
(%% &’!
#(% &’!
"%% &’!

")*+,)（#-. &’）
!"/0123（#%% &’）"

! " # $

# %%% &’!
" %%% &’!
(%% &’!
#(% &’!
"%% &’!

")*+"4（5." &’）
"!"/0123（#%% &’）

#! #" ##

$6%%
#6(%
#6%%
"6(%
"6%%
%6(%

% )*+,) 7489 )*+"4 7489目
的
基
因

7
48

9
相
对

表
达
强
度

空白对照组
正常葡萄糖组
高浓度葡萄糖组

/& /

/&

>!=*KJK)!!L4EM-)&!NOBCD- ))!P@ABCD-
K!/.G5/:+*K56)W!/.G!+:+*K56 0!QR,STU B!!L"?"!$.L4-VW)7!!L"?"!$.NOBCD-VW

> =>"?$@A"TUVW@?B.@X@?B="4"!;YZ

’’!!
« )& ¬« !! ­
&"!" ® ’ ¯ !$ °

((((( «(±(²(³(>(�(�(´
K0.K(K0K=->XK-(>-=X0X*K-(>X<X.K+XI(.-+.XK-

(((((]98?)&$ *9?!!
T̂6?!$(&"!"



! " #
$%&’$（"()!*#）!

$%&!+（,*)!*#）!

!"-./01（2#)!*#）! "!

!3(*

!32*

!3"*

!3**

*3,*

*3(*

*32*

*3"*

*

空白对照组 正常葡萄糖组 高浓度葡萄糖组

目
的
蛋
白
相
对
表
达
强
度

""

4.
-5

$%&’$ 6+78 $%&!+ 6+78

K!1234256 7894TU(!!L4EM-)&!NOBCD-))!P@AB
CD-
W!XQR,STU(B!!L"?"$$7!!L"?"!$.L4EM-VW)
M!!L"?"$$F!!L"?"!$.NOBCD-VW
> &>C*6/*.59)(/TUVW@?B.@X@?B="[\YZ

&?&(/.G5/EPDYZ*+,#$&-&’F[,\HI
((HIef!(ghijk &("lmnM#opqqrij�
Ï¥:c�@AB=BCDH’I�½¾EFef$Ïòó,
-öNOC�EFef9��cd=>��‘ast"} )#$

! " # $

转化因子 !!（%&’!(#）!

金属蛋白酶 "（)"’!(#）!

"型胶原（)*’!(#）!

# 平滑肌肌动蛋白（$"’!(#）!

!$+,-./（$#’!(#）! "!

""

!01(
!0&(
!0$(
!0"(
!0((
(01(
(0&(
(0$(
(0"(

(

蛋
白
相
对
表
达
强
度

空白对照组 高浓度葡萄糖组
23452干预组 23452及高糖联合干预组

6 6
67

6
+

6 6

689
6,9

68

6

转化因子 !! 金属蛋白酶 " "型胶原 # 平滑肌肌动蛋白

K!1234256 7894TU(!!L4EM-)&!P@ABCD-))!/.G5/

]^-)%!/.G5/7PD_‘]^-
W!XQR,STU(B! !L"?"$$7! !L"?"!$ .L4EM-V

W)M!!L"?"$$F!!L"?"!$.P@ABCD-VW) 2! !L"?"$$
P! !L"?"!$ ./.G5/]^-VW

> D>C*6/*.59)(/TUVW35]^!(H_[\‘ &(

"abcX#deffg[\YZ

��_�:Z[WX;|�zj�7Q}~�C�HIef
!(ghijk &("lmnM #opqqrij‘a"!L
"j"$#)/.G5/}|�zj�7Q~�_:HIef!!("lm
nM#opqqri9*+,#$&-EFG‘a�o"!L"?"$#$
9:Z[WX;st�/.G5/�ºJK�:;QM /.G5/Q
�Ú~"!L"?"$#’ 9/.G5/M:Z[WX;JK�$ghi
jk &‘aC�"!L"?"$#’

&?)(/.G5/EPDYZ *+,#$&-&’F +HI aR
HI

((:;��<=EF +HI Yu�_:$¸�º@AB=B
CDEFH’I�½¾Ö×$Ïò$ó,-NO /.G5/JK�
:;<= *+,#$&-EFG +HI Yu"} %#$��_�:;(
/.G5/�}~�_:EF+HIYu�o$�;<:;M/.G5/
JKE$*+,#$&-EF\+HIYu�:¼Ú~’

空白对照组 高浓度葡萄糖组 !"#$!干预组 !"#$!及高糖
联合干预组

% &&&

’ &&&

( &&&

) &&&

* &&&

+ &&&

, &&&

&

-.
/
含
量
（
.0
值
）

1

23

134

B!!L"?"$$7!!L"?"!$.L4EM-VW)M!!L"?"!$.P@A
BCD-VW)F!!L"?"!$./.G5/]^-VW
> E>-.X@?B.@h!"#$%&’12"FGij7kl

D>m!

((@Ç�¶·I¸;¹+@+º»�H�ÂÃ$�
¸;¹+@�} ¡�¼Õ¾�+¿T¢$]+¿Õ
¾‘ÜÏ@Ç�EF£uê¤$¶·ê¥’ ]\@Ç
�EFê¤+e¦¤$¥:àÏ@AB=BCD9+
¿2��H’IÏ�¶·EF¸=§@Ç�EFne
ÂÃ%%& ’ :Z[WX;}¸<=@AB=BCDH
’Ie¨©Ï>ª�«%$& $¬­_Ö×®Vg¯’
((ó,-_�$9:Z[WX;Z[JK @& C E$
/.G5/M/.G!+ij{ :+*K�o�~��:’ y
XckTE25F9Ì%’&9;¹+>?\@Ô /.G5/M /.G!+
‘a�:���Ã§$_� /.G5/M /.G!+�}Ó
y;¹+@AB=BCDH’I+»’ <9526c9Ì%@&

,-àÏ/.G5/M/.G!+9@Ô¶·IJKÖ×°
±æ��ne!Ã�² /.G5/y /.G!+�<�@�
80#P93MKM4E[B495A5942E6 !"K/#!#$³�/.G5/��
3’(�´H�ºÇ�EF�êë$µÃ�²$
/.G5/;/.G!+�}¶·�8ij�k KM MK>/Ì

@’!!
« )& ¬« !! ­
&"!" ® ’ ¯ !$ °

((((( «(±(²(³(>(�(�(´
K0.K(K0K=->XK-(>-=X0X*K-(>X<X.K+XI(.-+.XK-

(((((]98?)&$ *9?!!
T̂6?!$(&"!"



‘a���’(�JK�ó_EF�ºEF‘l�Î
I’ K5FT5BÌ%O&,-¸_� /.G5/y /.G!+�<E
�}y�B&D¥ief¹�JK¶·�º@ ¡>
?ºl\Ç�EF�êë$�9@ABCDEF�,
-»¡Ü/.G5/y/.G!+�<<=-+,!;& ‘a$³
��º@ABCDÇÐ�HÎ%N& ’
((¼�/.G5/JÏÃ½�EFêë�ef¸Ï>
ª�«$¬9H’I�,-C¾¿9ÀÁ’ æ,-¡
Ü /.G5/­æÂ×EFH’I�JK%!"& $ÏÃô
/.G5/̧ ÄÓy:Z[WX;2��@AB=BCD
H’I�º»$ó,-öLK /.G5/9��=>�c
d*+,#$&-EFG$��¡Ü$/.G5/}~�C�H
Ief!!("lmnM #opqqrij‘a$�Å
9:Z[WX;2��$]C�‘aJK�Ï~�$�
@/.G5/y:Z[WX;��JKE$ghijk &
¸�D‘aC�’ ¼� #opqqrijÏq�¶
·EF�oÆãij$¸c�CDEFH’IÕ¾÷
øÇo’ ¥:¡Ü$:;�H’I�JKÖ×Õ¾¸
��C�2½EF’IÈT�êë�ij�o$Od
HIef!!("lmnMghijk &!HIef !!
ÈÉ�Ë9ÉÊ¶·I\�JK¨©ÚÛ$]�o�
:����C� I:BF �Ëij‘a$<=ABEF
H’IÏ¶·EF%!!& ’ �"lmnMghijk &
¸ÓyT�ÌÍMÍÎ�Õ¾��ij$�@��’
(M3’(��HJKó_EFÈÏçEF$��Ð
>§¶·I�ÑL%!&$!)& ’ ò��¸ºÃÒ_�Ó
/.G5/M/.G!+�}¸����HIef!!ÌEFe
f��Óy:Z[WX;<=@AB=BCDH’I’
((;¹+@Ô¶·IÕ¾neÂÃ¸:;<=9I
L�%!%& $�9IL�¼Õ¾cLÇo¸ +HI Yu’
9ó,-\$¡Ü:;M /.G5/���~�_:
*+,#$&-EFG� +HI Yu$�XÔ;<JKE$
*+,#$&-EF+HIYuað¼:Õ’ +B:E8BÌ%!$&9
HTe /.G5/>?Ö×ã@AB+¿ºl¡Ü$
/.G5/}~��ºØåef *J#)W‘a$��ÙÚ
/.G5/�}¸<=ØåcL½¾ef’ �<ó,-�
�’ ¼ò��ºÃÒàÏ /.G5/M /.G!+9:;<
=@AB=BCDEFH’I�»\$�}ÛÜ�:
;<=EF&9IL�JK’
((ÝC.�$9ó,-\��Þð���ß$:Z[
WX;��<= /.G5/M]^_ /.G!+�‘a$�
9:Z[�WX;2�� /.G5/��~��º *+,#
$&-EF�H’I$¬¸ó,-àáâºaÂ×
/.G5/M/.G!+‘aE÷ø:;2�� *+,#%&-E
FH’I�,-$�}¸�ÃÒ,-ãä��å$�æ
�,ç�ûÚ:;�*+,#$&-EFH’IJKÖ×’

noBC!

%!& VB3TFBG?/B4C9ACD3E989SDB6F 452B4:264P95FEB724EM62T59AB4CD% &̂?
+E63C9ICE6d2ESBdT$ &""N$ %N"%#! !%N l!$@?

%&& 0CEB5288EJ$ YB3AB5EI$ >B5M9[2MMCE9><?+9829PS59Q4C PBM4953E6
FEB724EMdEF62DFE32B32% &̂?G95:>24B7 +23$ &""N$ %!"O#! $O$ l
$N)?

%)& >BdE69V$ GB62FB>?/94264EB84C25BA2T4EM4B5S243P95FEB724EM62#
AC59AB4CD% &̂?*EAA96 +E63C9$ &""N$ ’@"O#! !’&@ l!’)$?

%%& KF[B6EK$ YE87254+-$ .CBE,$ (%)*?-ZA5233E96$ 89MB8EcB4E96$ B6F
PT6M4E96 9P4C24CE952F9ZE6 3D342:E6 FEB724EM62AC59AB4CD% &̂? K̂:
I9M*2AC598$ &""N$ &""%#! @)" l@%!?
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