
$$$$$$

$
$

$$$$$$

$
$

%

%

%

%

xyij

!

%&

b§�E�¨S©ª�«¬­$<=��

.z

"

!5

""!

!"

""

���iÖ>E¢ø)2�3q@

"

ù���èé©ª©

!

!"#$

%

Ä%µ´&�

%

�¶Þ7�M7ó$¢E¢T$2��

%

�ö�3ª]

!

�S

ia1#-D2WMia1"-Dia1$

H�èé2

Ð�nqTø�

"-Dia14$&)4)U%-Dia14%)&4)U%-Dia14++B%-Dia14!$%-Dia14$!!

i

-Dia14+%#

©

���2gõw]

"-Dia14++%-Dia14$((%-Dia14!9%-Dia14%)&4+U%-Dia14$#90%-Dia14$#0%-Di4

a14+#!%-Dia14$()%-Dia14!%BA0

i

-Dia149$+

©���2ÐÑw]

"

E¢

-D2WMia1

mÏ|©qT

���èé=][��2d.

"

qT���2iÖæµ

!

!

*+,

""

���

&-D2WMia1&

��q@jÕ�g��

&1NY

�gæÐÑ�

1$

678#

#

æ�zþI¿:�

#&$$%#%(("&$+%#=#!%$

6?@'$#:+%9#A2-B:C:DEEF:$9%+4($)%:!#$&:#):#$$

Ó&ÔÕ

'$)##&$

·¸¹DIO¿� BCDEFGHèé

$I

äåÓ&

'

Ö/

"G-BDH'nDBF.5D!9L$!9:2M-

=#&#),.5-/5#++-$H%&5-=T9+5#/70',%)/ &"-0#+,#5-0"-H#-+,'+%+8N:)!' $%" $%\%)!'-./0)1"2/!"+3

4!5+61%!+7+'8)!5 Y/") +̀7%=2" 9:/;/6+!5 Q33%7%)"/5 <+=0%")7+3<)1̀%! Y/5%6)7R!%S/1=%"8" <)1̀%! BCAAWB"

?:%!)

?+11/=0+!5%!' )D":+1' $%\%)!'" 42)%7'\%)!'$%VIHBVI-6+2

(94+,5'&,)J73MHOEROWMH3M-OMERBEDEDERD.3RHKWO.QHBROT 0KBEOWDOEMSSB2RMWE" BFT UOWRQW0BRDMFEDF

23MHOEROWMH-ORB0MHDE-BWOBEEM2DBROT IDR3 TDEOBEOEEQ23 BERKUO! TDB0OROE" BR3OWME2HOWMEDEBFT FMF4BH2M3MHD2

SBRRKHDPOWTDEOBEO:-D2WMia1E#-Dia1E$ BWODTOFRDSDOT RM0OUMROFRUMER4RWBFE2WDURDMFBHWO.QHBRMWEMSHDUDT

-ORB0MHDE-:-Dia14$&)4)U"-Dia14%)&4)U"-Dia14++B"-Dia14!$"-Dia14$!! BFT -Dia14+%# 3BPO

0OOF E3MIF RMUHBKD-UMWRBFRWMHOEDF WO.QHBRDF.23MHOEROWMHEKFR3OEDE" BFT -Dia14++" -Dia14$((" -Di4

a14!9" -Dia14%)&4+U" -Dia14$#90" -Dia14$#0" -Dia14+#!" -Dia14$()" -Dia14!%BA0 BFT -Di4

a149$+ 3BPO2HMEOWOHBRDMFE3DUEIDR3 23MHOEROWMHRWBFEUMWR:-D2WMia1E2MMUOWBRORMWO.QHBRO23MHOEROWMH3M4

-OMERBEDE0KWO.QHBRDF.R3OObUWOEEDMF MS2WDRD2BHUWMRODFEDF 23MHOEROWMH-ORB0MHDE-:

(?#( 2-5*+)"73MHOEROWMH& -D2WMia1& XROWMHWO.QHBRMWKOHO-OFR40DFTDF.UWMRODF& 1NY40DFTDF.2BE4

EORRO1$

J7)*.5-/5'H'aBRDMFBHaBRQWBHX2DOF2O[MQFTBRDMF MS73DFB#&$$%#%((" &$+%#=#!%$

""

���H$%��n2�'hõõG

"

Hgõ

�N¥

%

º�7p)

%

8�)

6

2h��¨

"

���

iÖ´µ©

!

!"#$

%

Ä%µ´&�

%

�¶Þ7�

M7ó$¢E¢T$2��

%

�ö�3ª]

!

øx

"

8X���2iÖæµú]�'

!

���iÖ2q

T³E¢ø)mÏ|©

!

�S

ia1#-D2WMia1"

-Dia1$

HI7³F<7:øCD2

%

³

!# ;!!

J

Ê8¥Èõ2�CDÔL

ia1"

üýG×·FÊ�

�ò4ô+$¦=

"

|©Ð�n:ø2d.q

T

+$,

!

IJ

-Dia1

îqTEJ\:ø

"

_êº

"

¡�

=2

-Dia1

îòqT

+#, ;9#,

CD��¨2:

ø

! -Dia1

|©I�0�'2�sq!

"

ÀÁ^í

�¿

%

$%µ¡

%

$%G�

%

$%@Sò4�èé¢

!

-Dia1

Õ·¡7:øh2:ø�\¶kp�

Ð�Z2FÎ�kê­�¶

"-Dia1

2Ú�Ð�Z

#UWD4-Dia1$

#�ä�Yb�JÊ8¥

"UWD4-Dia1

®$%ÊFã�,qÑg�

#

³Ê"Ê¥9$

6WME3B%ia1

�g��

6\7i&AYBE3B

49¢9´2

��ø�hõ

$

,qõ#�Y

%# ;$##

JÊ8¥2

�»�È2h�

-Dia1#UWO4-Dia1$"UWO4-Dia1

ð

I/ã�I¢Ê"Ê¥9$

6D2OW

¼3õY

!!

JP

:¨©25L

-Dia1

G�

"-Dia1

5LÝ)÷õõ

*=!+*

æçFGHèéêë

!#$&

J

=

KB

+&

ìB

)

í

"@FR̂ GFTM2WDFMH_ORB0"XOU !#$&" M̀H:+&"aM:)"



Q�

-Dia1

4zfÞL

-Dia1

!

+!,

!

õQ�

-Dia1

$'äq�å6P:¶\2|

Ì©

-ia1

2

+8

�½¾¶

#+8dNi$

�g

"

ÒU\:

ø2½¾kïðz¨Ý

! -D2WMia1

2B

! ;&

ÕP

:ñ0ãøY¢�

#EOOT$

ñ0

"

H

-Dia1

©\ÕO

Áà2][ñ0

++,

!

0wZ[d¬

"

ô+

-Dia1

Ã

©\:ø2

)8

�½¾¶

#)8dNi$%

CD¶

%

FÎ�k

ê­�¶�g

"

4ú§ýµ/\:ø½¾d.2

Ó-

++,

!

-Dia1

äqqT���èéä¸][��2

d.

"

®8X���iÖ|â§�'Ó-

! -Dia14

$&)4)U% -Dia14%)&4)U% -Dia14++B% -Dia14!$%

-Dia14$!!

i

-Dia14+%#

©���2gõw]

"

-Dia14++%-Dia14$((%-Dia14!9%-Dia14%)&4+U%

-Dia14$#90%-Dia14$#0%-Dia14+#!%-Dia14$()%

-Dia14!%BA0

i

-Dia149$+

©���2ÐÑw]

!

@8

/ª�«®¯_*$

H%=T9

¡�F2���$'®ó$%Fgõ

"

òÕr

�9

1

Y{Ù

"

½qI�029ï¤Mgõ

!%

J

7

2���

!

Ï.

"

$%þîòäq$%dâ2��

����>�

#565i$

�>íî=2������

#565$

}®¿9�=¬ÝYò����

!

���g

õ2][?"9H

+4

.:

4+4

|:ÀCr�9

1

#/_\7M1$

þ{9

#/_\7i$!

¸$%F2���

ô�q´.

"/_\7i

2ô�¨�

"

ÒU���2g

õi

565i

2d.

#

.

$$!

图
!

胞内胆固醇的调控机制

"#$

高细胞内胆固醇浓度

$%&

羟固醇

胆固醇

高尔基体

细胞膜

内体
'

溶酶体

()*+!(&,-+

内质网

*./012!345

5-367

8945!

5-35!

$:$

低细胞内胆固醇浓度

(&,

$:$;

"<63&

5-35=

5-36!

$%&'&%&

细胞核

注
!

8945!>

载脂蛋白
5=

"

5-35=

!

5?+

结合盒转运体
5=

"

5-36=

!

5?+

结合盒转运体
6=

"

":$>

高密度脂蛋白
"

$:$

!

低密度脂蛋白
"

5./012!345

!

乙酰辅酶
5

"

$%&

!

肝
%

受体
"

@+3=

!

尼曼
!

匹克
3=

"

@+3A

!

尼曼
!

匹克
3B

"

(35+!(&,-+

!

固醇调节元件结合蛋白裂解激活蛋白
!

固醇调节元件结合蛋白
"

$:$;

!

低密度脂蛋白受体
"

"<63&

!

C!

羟基
!

C!

甲基戊二酰辅酶
5

还原酶
"

$%&D&%&>

肝
%

受体
'

视黄醛
%

受体

��q@jÕ�g��

# XiGgY$

 ·P7Á

l

4

î

4

Ál\�¥ÂL

#0/5/4VDU$

Ð�ø��¹

"

À Á

XiGgY4$B% XiGgY4$2% XiGgY4!!

z =

XiGgY4$B

i

XiGgY4$2

$'q@�M¥

%

óô0uª

]:ø2d.

"XiGgY4!

$'qT���èé

+(,

!

¸$%F���ÎQ§¨.

"XiGgY4!

ÓYÐ�ø

�©

565i

åÄ�k

/_\7i

2:øö÷��g

"

�C

565

³SÙ·%FÐÑ}ïð$%F���

2��gõ

+(,

!

$:$"-Dia14$&)4)U"-Dia14$&)4)U

Ó-·

XiGgY4!

-ia1

2

+8dNi"

¶·qT

XiGgY!

2d.

! 5D

¢

+),

�º

"

®Ð D:ø

$0

!�!ó~$¦

#/7̀ $

Ê

���2

/OU\!

$%=

"/7̀

Ê���§q

-Dia14

$&)4)U

2d.

"

<q

XiGgY4!

i

/_\7i-ia1

4�

�2d.

"

µ,$%F2���¬æ

!

$:!"-Dia14%)&4)U"-Dia14%)&4)U

äqq@��

�2�a

"

qT$%F2���¬æ

! 76+9

H

-Dia14%)&4)U

2\:ø

"

®qT���2�a|â

�Q�'Ó-

+9,

!

Z[�º

"-Dia14%)&4)U

Ãøj

k

N/Y4$

��$%\

6DH

Å(¿�!������

2�a

"

ù

-Dia14%)&4)U

h+Pµ,

6DH

Å(¿�

!������2�a

+%,

!

$:+"-Dia14++B"-Dia14++B

Õ·

XiGgY4!

2FÎ

�¶

"

Hq@���i�M¥èé2$'q@ø�

!

hMERMUMQHMQ

¢

+&,

�Y

"

®!]@~Ô!$%=

"

-Dia14++B

äqÐ��#ø�

4

!

$A

��p9

g

#1]R$AXiGgY4!

© H q @ � � � 2 g õ

"

©

$#

#

.A5

Ð��#ø�

4

!

$

ÔÝ*+

9 3

2,Õª

�

" $#

#

.A5

Ð � � # ø �

4

!

$

* +

9 3

Î Ï

)# F-MHA5-Dia14++B

ÒUP*+

!( 3

2,Õ§

"

XiGgY4!

2d.¬­¨�

!

$:("-Dia14!$"/_\7i

H

-Dia14!$

2G,Ó-

\O

"XQF

¢

+=,

�º

"-Dia14!$

qT�¶Þ7�M

7ó$=óô0ui���2èé

!

®�¶Þ7�

M7ó$2�êi!=

"-Dia14!$

¨�óô0u

%

ò����

%

m���2ÎQ

"

@Iq!HäqÒU

/_\7i

2d.1º2

!

$:)"-Dia14$!!

i

-Dia14+%#"-Dia14$!!

HB

IJ�º2q@�èé2

-Dia1"

®¡7óí=´

�d.

#

.óí=m

-Dia1

2

%#,$! 5BFSMWT

¢

+$#,

AÃÄÄnY

$!

��Fst

-Dia14$!!

h+P

"

�

ºzSÙm���¬æ¨�

+#,!

�j0G)­

Ú

"

0T

-Dia14$!!

h+P§q

76+9% /_\7i%

565i%

ö¥|.À¥p9

#Y_̀ h$

2d.

"

R¨w

*#++*

æçFGHèéêë

!#$&

J

=

KB

+&

ìB

)

í

"@FR̂ GFTM2WDFMH_ORB0"XOU !#$&" M̀H:+&"aM:)"



Y_̀ h

2��-w�¾¿ÀÁ

! -Dia14+%#

äqy

z

-Dia14$!!

2 d .

"

� , q T � � � è é

!

@HDMUMQHME

¢

+$$,

`1

"-Dia14+%#

Ð 2¡7ó$%

�

/OU\!

=

-Dia14$!!

2d.<q

"

ªM2

"

ÒU

-Dia14+%#

î§q

-Dia14$!!

2d.

!

38

/ª�«°±_*$

H%=T9

¸$%F2���ô�q´.

"

ê�$%äq

ãÄ()i�����C2|Ì

"

î���Y$%

Fú¹

"

©S=2´�����

#/65$

�g

"

îz

é·ÐÑòóí

"

ò9$%FiSV=2ò���

�ô�q´

"

²���2é·ÐÑ

!

����¹2����ä¸$'H³

1NY

�

gæÐÑ�

#1g7$

õ�¹õu

1g71$

i

1g7\$

ò

4����

14

*

#1UM14

*

$

�C2

+$!4$+,

! /65

$

'³óí4S;mn$%gõ

"

Úgõ2E�

/65

#YWO

!

4/65$

ÎwkQÙ7�¨

"

uÎ

1UM14

*

"

1g71$

îòÄ$%FqQ2���iö�Ðúý

1UM14

*<

"

÷õE�Å�2

/65

×Ë

"

½àö��

��Õr:Ðú9

#571N$

2���u�Ó-Ð�

YõQ2

/65

é·ÐÑòóí

! 1g7\$

Î�

1g71$

�C%F2����¹

"

ïðE�

/65

·õ

Q2

/65

Ð�

+$(,

!

ó

m

>�

#5mi$%

��õ

m

>�

#imi$

ò4q

¿��9�µ¡���>� &

#YY1i

&

$

´HÊ>�

õ�¹2õu

"

\�èéª]:ø2Ð�qT§�

'Ó-

! YY1i

&H

5mi

2<ò:ø

"1g71$

H

5mi

2§ò:ø

! 5mi

i

imi

÷õCÓ�nã.��

p�

"

©

1g71$

åÄ�<2

6i(

¤MjÕ�g

"

B

C

1g71$

2Ð�4d.

"

Ï.

"5miAimi

0îòq

@

1g7\$

2d.

#

.

$$! YY1i

&i

imi

�g

"

Ï´

ÃqT

1g71$

i

1g7\$

2d.

"

ïð���2�¹

!

!:$"-Dia14++"-Dia14++

©X$:ø

XiGgY

m

d.

"

äqq@

1g71$%1g7\$

i

aY7$"

qT%F�

��2�¹4

/65

2�õ

! 1g71$

:ø2

+8dNi

Îw

+

J´�xÆ2

-Dia14++

�gÕO

"

¸

-Dia14++

qd..

"

ÒU

1g71$

2d.

"

YùÒU

1UM14

*�C2����¹

"

ª¤

"

¸ÒU

-Dia14++

2d..

"1g71$

2d.µ/

"

$%F�µ2���

�¹µ,

+&,

! aY7$

qT$%Fò����YF�

k¿9�='Þ

+$),

!

¡7

aY7$

2

+8dNi

Îw�J

-Dia14++

�gÕO

"-Dia14++

qd.ÃÒU

aY7$

2½¾id.

"

q@���2èé

!

!:!"-Dia14$(("

Ê>�ÎÏ

-Dia14$((

mÏ�C

$%F���2�¹

!

etu

m

>�ÓYÊ>�

�¹2Iu

"

®óíiS;F´�d.

"

qTóF�

��i�N¥2iÖæµ

! iB-xWOV

¢

+$9,

`1

"5mi

pÄ P < q

-Dia14$((

2 Ð � i d .

"

Ò U

-Dia14$((

2\:ø

1g71$

2d.

"

YùÒU��

$%F����¹

! TO1.QDBẀ BHHD-
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WO.QHBROE3OUBRD21NY0DFTDF.2BEEORRORWBFEUMWROW1$ BFT UHBE-B

3D.34TOFEDRKHDUMUWMRODF BSROWB2RDPBRDMF MSR3OFQ2HOBWWO2OURMW

SBWFOEMDT mWO2OURMW+ ,̂:7DW2iOE"!#$+"$$!#$!$'$9#!4$9$!:

6?@'$#:$$9$A7@i7iGX1/1:$$!:+##9(&:

+$&,"XQF 6"r3BF. "̂mDO "̂ORBH:_Di4!9 2MFRWMHE5mi4TOUOFTOFR

23MHOEROWMHOSSHQb0KRBW.ORDF.1g71$ BFT 1i5%+ ,̂:[GgX 5ORR"

!#$!")&9#$#$'$(%!4$(%=:6?@'$#:$#$9AC:SO0EHOR:!#$!:#+:

#9&:

+$=,"eBMe"5Dn"\BMY"ORBH:\HQ2B.MF4HD]OUOURDTO4$ 2MFRWD0QROERM

DF2WOBEOE1g71$ ObUWOEEDMF 0KTMIFWO.QHBRDF.-Di4%)& RMWO.Q4

HBRO23MHOEROWMH3M-OMERBEDE+ ,̂:gDM23O-gDMU3KEiOE7M--QF"

!#$&"(=%#!$'9)!49)&:6?@'$#:$#$9AC:00W2:!#$&:#!:$!9:

+!#,"hD- "̂eMMF /"iB-xWOV7_"ORBH:_Di4$#90 D-UBDWE23MHOEROWMH

OSSHQbBFT DF2WOBEOE1

!

HOPOHE0KWOUWOEEDF.1g71$ ObUWOEEDMF

+ ,̂:GbU aOQWMH"!#$!"!+)#!$'(%94(&+:6?@'$#:$#$9AC:Ob4

UFOQWMH:!#$$:$$:#$#:

+!$,"cBF.6"mDB_"eBF m"ORBH:\QR-D2WM0DMRB-ORB0MHDE-MSBF4

R3M2KBFDF UWM-MROEWOPOWEO23MHOEROWMHRWBFEUMWRDF -D2OPDBWO4

UWOEEDF.-Dia14$#0+ ,̂:7DW2iOE"!#$!"$$$ #& $'=9%4=&$:

6?@'$#:$$9$A7@i7iGX1/1:$$!:!99)#!:

+!!,"_ODHOWX"gBQ-OWe"NMQH-DF G"ORBH:_D2WMia1+#!BDEBFMPOH

-MTQHBRMWMS23MHOEROWMH3M-OMERBEDEBFT BR3OWME2HOWMEDE+ ,̂:

1WROWDME2HOWN3WM-0 B̀E2gDMH"!#$)"+)#!$'+!+4++$:6?@'$#:
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