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ABSTRACT: OBJECTIVE  To investigate the effects of puerarin on β-amyloid precursor protein (APP) processing on 

SH-SY5Y cells transfected with human APP695 cDNAs and to explore the mechanism of puerarin on Alzheimer’s disease(AD). 

METHODS  SH-SY5Y cells transfected with human APP695 cDNAs were cultured with 2.5, 5, 10 µmol·L

−1

 puerarin�and cell 

survival was detected by MTT assay. The levels of Aβ

1-40

 and Aβ

1-42

 in conditioned were measured medium by using ELISA kit. 

The expressions of APP and β-secretase were detected by Western blot. The activity of secretase were measured by using a 

fluorescence spectrophotometer, the mRNA transcription of β-secretase were detected by RT-PCR. RESULTS  Puerarin could 

dose-dependently reduce the levels of extracellular Aβ

1-40

 or Aβ

1-42

. After treatment with 2.5, 5 and 10 µmol·L

−1 

puerarin for 24 h, 

the activity of β-secretase was decreased 15%, 30% and 40%, respectively(P<0.05). Compared with control group, puerarin 2.5, 

5 and 10 µmol·L

−1

 decreased β-secretase protein express to 82%, 71% and 45%, respectively(P<0.05). CONCLUSION  

Puerarin decreases Aβ levels by inhibit β-secretase expression and β-secretase activity, which may account for molecular 

mechanisms underlying the therapeutic efficacy of puerarin in AD patients. 

KEY WORDS: Alzheimer’s disease; puerarin; amyloid 

 

                              

�����/:;<1=>;?@AB(20111257) 

���	�CDE�F�GH�IJK=L    Tel: (020)81292709    E-mail: meizhengrong@126.com    

*


����MNO�F�PH�

IJK=L    Tel: (020)81292702    E-mail: ping_txp@126.com 

������(Alzheimer’s disease�AD)�	


������������������

����� !"#�$%&'

[1]

()*)+�,

-�.�β /0123(β-amyloid protein�Aβ)�

AD4��5�67

[2]

(Aβ89��:�� AD

;
�<=��>?�@47A(B/01CD

23(amyloid precursor protein�APP)�EFGH�

IJKLMNO� AβHPQ+� AD4����

RS(7T�UEVS APP �/01WXYZ�

[\]"^*_` AD(aC AD_`bcd9e

�[\�fghiVSjk N-lm-D-nopq

(N-methyl-D-aspartic acid�NMDA)rDstj�u

C��vJ^���_`[\�w"xyzF{

>| AD}~� !k���"�	�zF{��

}~�H�������9e{�� AD�<4�

��zk��}~�����(�����<�

�AD_`[\������AD��<>?�z�

� AD ,-���k����(β-��i� APP

KL���i� ¡¢ AβGH�£+¤�¥�¦

§¨�©�UEª«VSβ-��i*¡¢Aβ�H



 

�6�       Chin J Mod Appl Pharm, 2015 January, Vol.32 No.1                          

�������� 2015 	 1 
� 32 �� 1 

 

P(7T�β-��i¬P�® AD_`[\�5

�¯�

[3]

( 

°±A�°±¥�²�	
I³´µ¶·

\�89¸¹º»k¼½¾¿ÀÁÂÃÄÅ�¿

>|ÂÃÆÇ�"¿È�½ÉÊËÌÍ^���

vÎÏ^ÐºÂ�¿ÂÑÒ¿c½Â¼½¾�

Ì���_`

[4]

(¬9,-ÓÔ°±A89��Õ

ÖÍ^�×]>| AD ØÙÚÛ�ÜÝ���"

[5-6]

(9Ü~Þ^ßÛØÙ,-4�°±A"Qà

�áfgâã�äi��k�å

[7]

(æç,-è

�é°±A]"^Ð_` AD��°±AêÐëì

AD4����67 Aβ�í9Í^�aCî�,

-(ïÔð�E�å APP695� SH-SY5Yñò�

ØÙ�óô°±Aê AβHP�õö�÷ø°±A

ù_ AD�]"Í^RS( 

1  ����� 

1.1  új 

û23i¿3-(4,5-ülmýþ-2)-2,5-ü�m�

�þ��(MTT)¿ülm��(DMSO)k°±A(�

	
82435)�Ð� Sigma �����½�(��

���H\�z��9���)�pEGFP-N3 ��

Bï�Õ��pcDNA3.1-APP695 ��B�� Ú

Ü!Ü"[Ü# LEFTEROV $%&'�Aβ40¿

Aβ42 ELISA()új*(� Biosource����

	
KHB3841�KHB3544)�β-��i�()ú

j*(� R&D Systems����	
DCATB0)�

β-��itD(� Santa Cruz��)�Lipofectamine 

2000¿TRIzol új¿DMEM = APP tD�Ð�

Invitrogen���HRP+��,t-¿-t,¿-

t.Ûüt�Ð� Santa Cruz���RT-PCR ú

j*(Ú/0H\����	
2180)( 

1.2  ñò12  

34��5ñò6 SH-SY5Y ñò(¥7ÚÜ

¥7!Ü"ñò¥Â)12 8 10%��½�¿

100 U·mL

−1
p9�:A= 100 U·mL

−1
;:A�

DMEM 12m¥�Ð 37 �¿<k=F¿5%CO

2

>F?12�2~3 d@É 1A(Ôðè²êBHC

Dñò( 

1.3  MTTEF�() SH-SY5Y ñò� 

^ 96GH12 SH-SY5Y ñò�ñò12I 2

nJÔð�K�LàM 2.5�5�10�20�40 µmol·L

−1

°±A�  37 �¿8 5%CO

2

�12NOPQ 20 h�

àM 10 µLR>F� 0.5 g·L

−1
� MTT�PQ 4 h

S�TUv�É�VGàM 150 µL DMSO��WX

Y 10 min�Z[F\]\^�_L�^`abi+

cd² 570 nmefgFh(A)�VK5i 3G(ñ

ò��j=(()G� Ah/êkG� Ah)l100%( 

1.4  ñò�m   

 �n�oÂ¾¥pqr A¿B_É(A_É


4.0 µg DNA+250 µL �½�12É�B_É
4 µL 

lipofectamine+250 µL �½�12É)�3 A¿B_

Ésstu��W?vw 30 min�x DNA �h�

DyPi·D�̂ 2 mL �½�12Éz{ 6GH

¥�ñò�|i·D¥àM 0.4 mL �½�12É

(x8tn[\)�Wktu�àM} 1~G�3 6

GHwÐ 37 ��5% CO

2

12N¥�PQ 6 hS@

�½�12É�48 hS�LàM 2.5�5�10�20�

40 µmol·L

−1
�°±A��u��SÆ�ñò( 

1.5  ELISA ��() SH-SY5Y/APP695 ñò�

Aβ

1-40

k Aβ

1-42

��   

�^ Biosource ��HG� Human Aβ

1-40

k 

Aβ

1-42

 ELISA új*�Jkúj*�.��Í�(

)ñò12É¥ Aβ

1-40

k Aβ

1-42

>F�\��VK

[\e<K��3êkK�Eh�é Aβ

1-40

k

Aβ

1-42

��ê>F�V~Ôð5i 3A(  

1.6  () SH-SY5Y/APP695ñò¥ β-��i�  

β-��i�)��^i�)�új*�J

�.��N�Þ^�f�ffF®()�f�F(  

1.7  RT-PCR �() SH-SY5Y/APP695 ñò β-�

�i� mRNA ����?¶  

Jk Trizol �.��ÍKLñò�²�

mRNA�Jk RT-PCR új*�.����·P

cDNA I 1 ;�PCR ��()a�m7 β-��i

��å(̧ Q�� β-��i�v�
GCAGACCCA 

CCATTCCGAACA�?�
GCCACTGTCCACGAT 

GCTCTT�β-Ãb23�v�
AGCCATGTACGTA 

GCCATCC�?�
CTCTCAGCTGTGGTGGTGAA�

¸Q����
94 � L; 2 min�94 � ? 30 s�

�� 45 s�72 ��� 30 s�ÊË�72 � 7 min(¸

Q 32~ÊË�¦S 72 ��� 10 min�4 �R��

��100 V�h����  45 min���P¡c¢

k��£¡�¤e<¥¦��§F¨©�×�O

ª«¬Í�ê��¤( 

1.8  Western ®�() SH-SY5Y/APP695 ñò

APP = β-��i23��å  

SH-SY5Y/APP695 ñò�L� 2.5~10 µmol·L

−1



 

�������� 2015 	 1 
� 32 �� 1                           

Chin J Mod Appl Pharm, 2015 January, Vol.32 No.1       �7� 

°±AÍ^ 24 hS�() APP = β-��i23�

å���3ñòwÐ¯*v�àMKLÉSÆ°

ñò���23���23>F±P	OS��

SDS-²³´ãµ��� �3� S�o�23

���ä¶·q¸¹Aºv�»¼�àM	tS 4 

�E½�ütPQ 2 h��� ECL ¶Ü4f�£¡

�°�V~tD)��¾�� α ¿¾23)��

�«p23v1��	O�̂ LabWork 4.0��

23�¤À�ê�Á���¤��V~�Á�Â

�TfFh(integrated absorbance�IA)��ê��

α¿¾23�Eh�é23��å��(V~Ôð

5i 3A( 

1.9  ¦®Üe<  

ÔðBÃ� sx ± �é��^ SPSS 11.0¦®

À���+K�¤Ä�¤=K� LSD-t (ðÍ¦

®Üe<( 

2  �� 

2.1  °±Aê SH-SY5Y ñòyÅÜ=ñò�#

�õö 

ñòyÅÜ= MTT \�Æé�°±A

2.5~40 µmol·L

−1
êñò���õö�ïÔð�^�

°±A>F�ñò:Í^�\�Ç£ 1 k£ 2( 

 

� 1  ���� SH-SY5Y ����	
�� 

Fig. 1  Effect of puerarin on SH-SY5Y cell morphology 

 

� 2  ���� SH-SY5Y ���
��(n=3, 

sx ± ) 

Fig. 2  Effect of puerarin on SH-SY5Y cells viability(n=3, 

sx ± ) 

2.2  �m SH-SY5Y ñò APP m7�È� 

SH-SY5Y ñòÉ��m APP695�48 h S

Western blot23�®\�ÆéñòAPP23�

å.Æv±�\�Ç£ 3( 

 

� 3  APP695sw ����� APP ��
�� 

Fig. 3  Effect of transfection of APP695sw plasmid on APP 

expression 

2.3  °±Aê SH-SY5Y/APP695 ñò� Aβ

1-40

k

Aβ

1-42

���õö 

2.5~10 µmol·L

−1
°±A�LÍ^ÐÉ��m

APP695 � SH-SY5Y ñò 24 hS�ÊË[>F�

Q��ñò� Aβ

1-40

k Aβ

1-42

��ÌAÀÁ���

3êkK�E�°±A(2.5�5 k 10 µmol·L

−1
)e<

SH-SY5Y/APP695 ñò 24 h�Aβ

1-40

�L¡¢¶

(95.6Í11.3)%¿(79.2Í8.6)%k(72.3Í7.6)%�Î

2.5 µmol·L

−1
°±Ae<K�ÄIè89¦®ÜÏ

Ð(P<0.05)�Aβ

1-42

�L¡¢¶(86.8Í9.7)%¿(73.5

Í7.8)%k(65.9Í5.9)%(n=3)�ÄIè89¦®Ü

ÏÐ(P<0.05)�Ñ\��é°±A]j�ÌÒ�

¡¢ñò Aβ

1-40

k Aβ

1-42

���\�Ç£ 4( 

 

� 4  ���� SH-SY5Y/APP695��Aβ��
��(n=3, 

sx ± ) 

������(0 µmol·L

−1

��	)
��

1)

P<0.05 

Fig. 4  Effect of puerarin on Aβ level of SH-SY5Y cell 

transfected APP695(n=3, 

sx ± )  

Compared with normal control group(0 µmol·L

−1

 puerarin),

 1)

P<0.05. 

2.4  °±Aê SH-SY5Y/APP695ñò β-��i�

�õö 

�^i��¤�()°±Aê β-��i�

Í^�\�Æé�2.5�5 k 10 µmol·L

−1
�°±A

].ÆVS SH-SY5Y/APP695 ñò� β-��i�

�×Ó.Æ>FÌÒ�β-��i��LÀ¶

(85.1Í10.3)%¿(70.6Í6.8)%k(60.9Í4.9)%�Ä

I89¦®ÜÏÐ(P<0.05)�\�Ç£ 5( 



 

�8�       Chin J Mod Appl Pharm, 2015 January, Vol.32 No.1                          

�������� 2015	 1
� 32�� 1

 

 

� 5  ���� SH-SY5Y/APP695 �� β-����
�

�(n=3, 

sx ± ) 

������(0 µmol·L

−1

��	)
��

1)

P<0.05 

Fig. 5  Effects of puerarin on β-secretase activity of 

SH-SY5Y cell transfected APP695(n=3, 

sx ± ) 

Compared with normal control group(0 µmol·L

−1

 puerarin),

 1)

P<0.05. 

2.5  °±Aê SH-SY5Y/APP695 ñò β-��i

mRNA=23�õö 

°±AÔÕE�å APP695� SH-SY5Yñò

24 h S�;j�K β-��i� mRNA ��=23

�åè?±� β-��i mRNA ���L¡¢¶

75%�60%k 45%�y� β-��i�23�å�L

¡¢¶ 82%�71%k 45%���3êkKEÖÄ

Iè89¦®ÜÏÐ(P<0.05)(\�Ç£ 6k£ 7( 

3  �� 

AD�/01O�×�¬ØÎÏ«r�aC 

�Aβ ¼KÙ¥�Â²�;
67Ú4AD�Û

yUÜ�Ý� AD yPk4H�Þß7A(	çà

ê Aβ�_`¤á¬�â@,-�ãä±å Aβ�

GH¿Qà Aβ�ÀL¿VS Aβ�²°�=¯æ

Aβ�çè_`Ì��aC ADbcdéeù_ê

ë�Mìí¦¥![ ��îï¿ðSñò¤

óÂôõö÷��ð

[8]

(°±A�¥[°±��²

\��I³´µ¶·\�"øE½¼ùú�ûü

Ë[S� ý¿Âþk¼��Ö�

[9]

(°±A89

VS�����ktÅ¶���Í^� ��v

ÎÏ^Ð¼½¾����_`�Li Ì

[10]

Þ^�	


�ÚÛØÙ4��°±AUEtÅ¶"#VS

���?(9,-4�°±AUE��

PI3K/Akt �	UÜ�VS��ñò���� Aβ

ÚN���:

[11]

�×]>| AD ØÙÚÛ�Ü

Ý���"

[5]

(æç,-�é°±A]"89_`

�>| AD �Þ���������<?¶��

 �^C(��A_`]¡¢ APP/Ar

+/−

 ♀.Û

¼O β-��i mRNA=23�å

[12]

�°±A��

\��A�9��A1Í^��)°±A]"V

S β-��i��(ï��UEÔð,-óô° 

 

� 6  ���� SH-SY5Y/APP695 �� β-��� mRNA


��(n=3, 

sx ± ) 

������(0 µmol·L

−1

��	)
��

1)

P<0.05 

Fig. 6  Effects of puerarin on β-secretase mRNA in 

SH-SY5Y cell expressing APP695(n=3, 

sx ± )  

Compared with normal control group(0 µmol·L

−1

 puerarin),

 1)

P<0.05. 

 

� 7  ���� SH-SY5Y/APP695 �� β-�����
�

�(n=3, 

sx ± ) 

������(0 µmol·L

−1

��	)
��

1)

P<0.05 

Fig. 7  Effects of puerarin on β-secretase protein expression 

in SH-SY5Y cell expressing APPs695(n=3, 

sx ± ) 

Compared with normal control group(0 µmol·L

−1

 puerarin),

 1)

P<0.05. 

±A"íUE±å β-��i���¡¢ Aβ��

���L�/k¡s AD}~����<>?( 

APP à�=WX�Þßiãä α¿β¿γ-��

i(  AD 4�Ez¥�APP � α-��iYZr

VS�β-��iYZP� APP �NWXYZ�7

MGHE+� Aβ(  AD}~�¼KÙ¥ β-��

i��åÆ�Qà

[13]

(y���å β-��ik�

?Ù APP ��m7.Û� P��¼O Aβ ��

.ÆQà�×Æ�à� AD �Þ����<�Ù�

?¶�M�� β-��i�m7.Û¼O Aβ ���

9.ÆIJ

[14]

��v�é�β-��iª«ª� APP

��yP Aβ�Ez�ê Aβ�GH89ÞßÍ



 

�������� 2015	 1
� 32�� 1                          

Chin J Mod Appl Pharm, 2015 January, Vol.32 No.1       �9� 

^�� AβHP���i�<�v β-��iVSj

]�¡¢ Aβ�GH(RoberdsÌ

[15]

�� β-��i

m7�ÎÛ� β��i�&'�Aβ Æ�¡¢�

T�b\4Q¬J��KÙyÅ�¼KÙ¶Ü�

��=Ã���Ì��HÙ Û�.ÆÄI�� β

��iÍ� AD _`¯��]��!õÓÃ(

Kao Ì

[16]

Þ^D�126W AD �m7Û�"#

���4�UE RNA Ô$VS β-��im7�]

ÚÚ¡¢ Aβ�GH� DO%Î β-��im7�

.Û�� Aβ�GHÝ¡¢

[17]

(,-4�&'Dt

([k)*µÀh[è]�UEVS β-��i�

�åVS Aβ�GH

[18]

(	ç¥[P�+,³A¿

�-.q]VS Aβëì� β-��i23v±

[19]

�

 ïÔð¥Ý4�°±Aj�ÌÒ�VS β-�

�i���Ó.Ñ[]"�	
 β-��iVS

j�]�¡¢ APP �/01WXYZ�VS Aβ

�GH�ÞÐ°±AVS β-��i�RS�b/

 0S�,-¥1�	%÷ø(β-��i��år

��k23�±ð��±år+
7Aõö�¦

49,-�. β-��im7�5b.ã86+�

�7.\·7��+ NFAT¿NF-κB¿STAT6�PPARγ

Ì

[20]

�M	çí¦�¥["UEõö��7.±

å β-��i��å�9,-4�4ª89 Rg1 U

E�� NF-κB�Qà NF-κB�:�7VS β-��

i 1 ���k23(y� β-��i��åÝr�

	UÜ�õö�.;gUE�¶ ERK1/2UÜV β-

��i��åMVS Aβ �GH(°±A"��

PI3K �	UÜ�]�)°±A]"UEÍ^Ð�

	UÜ���7.M±å β-��i��å(�<�

°±A89��ÕÖÍ^�"¡¢D� Aβ �H

P�×>|ñòØÙÚÛ�ÜÝ���"�æç

ÓÃ=>°±A]"^Ð_` AD( 

REFERENCES 

[1] MAO Z, ZHOU D S, ZHOU P, et al. Hospital infection 

situation and pathogen characteristics and drug resistance 

analysis of three hospitals’ Alzheimer’s patients in Zhejiang 

province [J]. Chin J Mod Appl Pharm(��������), 

2013, 30(12): 1359-1363. 

[2] ���, ���, ���, �. �������� !"#

�$%&'(  [J]. ��)*��+, , 2013, 33(19): 

1615-1618. 

[3] WOO H N, BAIK S H, PARK J S, et al. Secretases as 

therapeutic targets for Alzheimer’s disease [J]. Biochem 

Biophys Res Commun, 2011, 404(1): 10-15. 

[4] ZHANG Q, HUANG W D, LV X Y, et al. Puerarin protects 

differentiated PC12 cells from H2O2-induced apoptosis 

through the PI3K/Akt signalling pathway [J]. Cell Biol Int, 

2012, 36(5): 419-426. 

[5] LI J, WANG G, LIU J, et al. The Institute Puerarin attenuates 

amyloid-beta-induced cognitive impairment through 

suppression of apoptosis in rat hippocampus in vivo [J]. Eur J 

Pharmacol, 2010, 649(1-3): 195-201. 

[6] LIU C M, ZHENG G H, MING Q L, et al. Protective effect of 

puerarin on lead-induced mouse cognitive impairment via 

altering activities of acetyl cholinesterase, monoamine oxidase 

and nitric oxide synthase [J]. Environ Toxicol Pharmacol, 

2013, 35(3): 502-510. 

[7] ZHANG Y, CHEN Y, SHAN Y, et al. Effects of puerarin on 

cholinergic enzymes in the brain of ovariectomized guinea 

pigs [J]. Int J Neurosci, 2013, 123(11): 783-791. 

[8] LU Y, JIN Y, SUI H J, et al. Sarsasapogen inhibits amyloid 

beta protein induced decrease of synaptophysin in 

hippocampal neurons of neonatal rat via upregulating 

PI3K/Akt/GSK3 pathway [J]. Chin J Pharmacol Toxicol(��

�-�./-�+,), 2013, 27(4): 635-640. 

[9] PRASAIN J K, PENG N, MOORE R, et al. Tissue distribution 

of puerarin and its conjugated metabolites in rats assessed by 

liquid chromatography-tandem mass spectrometry [J]. 

Phytomedicine, 2009, 16(1): 65-71. 

[10] LI R, ZHENG N, LIANG T, et al. Puerarin attenuates neuronal 

degeneration and blocks oxidative stress to elicit a 

neuroprotective effect on substantia nigra injury in 

6-OHDA-lesioned rats [J]. Brain Res, 2013(1517): 28-35.  

[11] XING G, DONG M, LI X, et al. Neuroprotective effects of 

puerarin against beta-amyloid-induced neurotoxicity in PC12 

cells via a PI3K-dependent signaling pathway [J]. Brain Res 

Bull, 2011, 85(3/4): 212-218. 

[12] LI R, HE P, CUI J, et al. Brain endogenous estrogen levels 

determine responses to estrogen replacement therapy via 

regulation of BACE1 and NEP in female Alzheimer's 

transgenic mice [J]. Mol Neurobiol, 2013, 47(3): 857-867. 

[13] SATHYA M, PREMKUMAR P, KARTHICK C, et al. 

BACE1 in Alzheimer’s disease [J]. Clin Chim Acta, 2012(414): 

171-178.  

[14] MOHAJERI M H, SAINI K D, NITSCH R M. Transgenic 

BACE expression in mouse neurons accelerates  amyloid  

plaque pathology [J]. J Neural Transm, 2004, 111(3): 413-425. 

[15] ROBERDS S L, ANDERSON J, BASI G, et al. BACE 

knockout mice are healthy despite lacking the primary 

beta-secretase activity in brain: implications for Alzheimer’s 

disease therapeutics [J]. Hum Mol Genet, 2001, 10(12): 

1317-1324. 

[16] KAO S C, KRICHEVSKY A M, KOSIK K S, et al. BACE1 

suppression by RNA interference in primary cortical neurons 

[J]. J Biol Chem, 2004, 279(3): 1942-1949. 

[17] JOHN V. Human beta-secretase(BACE) and BACE inhibitors: 

progress report [J]. Curr Top Med Chem, 2006, 6(6): 569-578. 

[18] PARSONS R B, SUBRAMANIAM D, AUSTEN B M. A 

specific inhibitor of cholesterol biosynthesis, BM15.766, 

reduces the expression of beta-secretase and the production of 

amyloid-beta in vitro [J]. J Neurochem, 2007, 102(4): 

1276-1291. 

[19] SHIMMYO Y, KIHARA T, AKIKE A, et al. Epigallo- 

catechin-3-gallate and curcumin suppress amyloid beta- 

induced beta-site APP cleaving enzyme-1 upregulation [J]. 

Neuroreport, 2008, 19(13): 1329-1333. 

[20] ROSSNER S, SASTRE M, BOURNE K, et al. Transcriptional 

and translational regulation of BACE1 expression-implications 

for Alzheimer’s disease [J]. Prog Neurobiol, 2006, 79(2): 

95-111. 

�����2014-01-10 




