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Research progress on neuroprotective effect and its mechanisms of genistein
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Abstract: Genistein widely exists in legumes and as a phytoestrogen is applied in pharmaceutical industry
nutritional products and so on. It is proved that genistein has neuroprotective effects through the mechanisms of
anti-oxidation resisting A beta( AB) toxicity adjusting neurotrophic factor expression regulating intracellular
Ca’* concentration reducing the neuro~oxicity of glutamine inhibiting the nerve cell apoptosis regulating
signal transduction pathway and increasing the hippocampus neuropeptide Y expression etc. Based on
domestic and overseas scholars” researches in recent years on the treatment of Alzheimer’s disease ( AD) with
genistein developments of the neuroprotective effects of genistein are reviewed.
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Figure 1 Structure of genistein and estradiol

H
Z
OH O
H
1
2
2.1
Linford Gen
Gen AB
( ROS)
AB o Ma ¢
2 h AB,s 3 24 h
ABys_3s
ABos_ss pC12
ABys s MMP
Nrf2 /HOH
2.2
;
nNOS
Gen
Gen
3 Gen
(MS)
VChAT
Gen
0
ERB
Gen

10 ~ 5000 nmol /L

( caspase)
PC12 Gen
Gen
Gen
( ROS)
Gen
ABos_3s

nNOS

( VDB)
o Gen

ERa

95
3
3.1
AD
' Gen 3
N DNA
Gen
o ! Gen
( SOD) N
( GSH-PX) ( MDA)
AD
o Huang " Gen
3.2 AB
Hardy AB
AD AD
B, AB
AB
caspase Ca’*
. o "
A
Gen AB
AB Gen
o Gen IL-2.1L-6.1L-
12 TNF« " AB
. Wang Gen
caspase ROS
AB o Andersen
Gen ROS AB o
3.3
( neurotrophins)
o Gen
( BDNF)
( NGF) nNOS
nNOS
" NGF AD
o Pan "
Gen NGF mRNA. ®
Gen NGF
o BDNF  AD



96
AD BDNF mRNA
. File * Gen N
CA3 CA4 BDNF mRNA
ERBo AD BDNF
BDNF
o 2 Gen AB
Gen
ABys_ss BDNF
3.4 Ca*
Ca’"
Ca’*
“ 7 Gen Ca*"
. b5}
Ca™*
Ca™* .
Gen
Gen o
3.5
( Glu) N- D-
( NMDA) Ca™"
Ca’”
MDA SOD
* . Kajta 7 Glu(1
mmol /L) N
caspase3 LDH Gen (10 ~ 10
000 nmol /L) Glu
o Mattson
Gen
o Gen
Glu 7
Glu
Ca’* . N
3.6
AD
o Gen Bel-2 caspase
o Bel-2
Gen Bel-2  BelXL Bax
o Gen Bel-2
Gen Gen

( estrogen receptor ER)

Bel-2

27

( estrogen response

element ERE) Bel-2
. » Gen
Bel-2 Bax
o caspase
caspase-3
o Zeng 0 Gen ABys_ss
caspase-3 caspase-3
Gen caspase
3.7
( mitogen-activated protein
kinases MAPKs) .
o Gen MAPKs
Elk4  ATF-=2
i o
MAPK AR
AB24h MAPK # o Zhao ¥
Gen AB
Gen MAPK
C( protein kinase C PKC)
* o Cordey
» PKC AB
- PKC N APP
o Yang Gen
B- AB
Gen
PKC aB-
3.8 Y
Y( NPY)
NPY
. 7 Y
Y2 cFos
o * Gen
Y
o Y
Gen Y
4
Gen
: Gen



nNOS

10

11

12

15

: Gen

Gen AD
o Gen

AD N N

LINFORD N J DORSA D M. 17betaEstradiol and the
phytoestrogen genistein attenuate neuronal apoptosis induced by
the  endoplasmic  reticulum  calcium-ATPase  inhibitor
thapsigargin ] . Steroids 2002 67:1029 - 1040.

BANG O Y HONG H S KIM D H et al. Neuroprotective effect of
genistein against beta amyloid-induced neurotoxicity —J
Neurobiol Dis 2004 16( 1) :21 —28.

SRIBNICK E A MATZELLE D D RAY S K et al. Estrogen
treatment of spinal cord injury attenuates calpain activation and
apoptosis J . J Neurosci Res 2006 84 (5) :1064 — 1075

COS P DE BRUYNE T APERS S et al. Phytoestrogens: recent
developments ] . Planta Med 2003 69(7) : 589 —599.
LEPHART E D WEST T W WEBER K S et al.
havioral effects of dietary soy phytoestrogens J .
Teratol 2002 24:5 -16.

MA Wei-wei YUAN Lin-hong YU Huaning et al. Genistein

Neurobe—

Neurotoxicol

as a neuroprotective antioxidant attenuates redox imbalance

induced by beta-amyloid peptides 2535 in PC12 cells J . Imt
J Dev Neurosci 2010 28(4) :289 —295.
J. 2009 40(4):291 -
294.
. Genistein
J .
2008 24(4) :367 -372.
. Genistein
J. 2008 24

(5):447 - 451,

2009 37 (19) : 8837 — 8839.

2005 10( 8) :940 —942.
HUANG Yan-hong ZHANG Qing-hong. Genistein reduced the
neural apoptosis in the brain of ovar-ectomised rats by
Br J Nutr

modulating mitochondrial oxidative stress J .

2010 28:1 -7 Epub ahead of print .

. 2002 24(4) 1309 - 320.

B- J.
2007 14(3) :633 -635.
KIM B H CHUANG E Y RYU J C et al. Anti-inflammatory

16

17

18

19

20

21

22

23

24

25

26

27

97

mode of isoflavone glycoside sophoricoside by inhibition of
interleukin6 and cyclooxygenase—2 in inflammatory response

J . Arch Pharm Res 2003 26(4) :306 —311.

WANG Ling ANDERSSON S WARMER M et al.
Morphological abnormalities in the brains of estrogen receptor
beta knockout mice J . Proc Nail Acad Sci USA 2001 98
(5):2792 -2796.

ANDERSEN J M MYHRE O FONNUM F. Discussion of the
role of the extracellular signalregulated kinase-phospholipase
A2 pathway in production of reactive oxygen species in
Alzheimer’ s disease J . Neurochem Res 2003 28(2) :319 -
326.

CASANOVA M YOU L GAIDO K W et al. Developmental
effects of dietary phytoestr—ogens in Sprague-Dawley rats and
interactions of genistein and daidzein with rat estrogen receptors
alpha and beta in vitro J . Toxicol Sci 1999 51(2):236 —
244.

PAN Y ANTHONY M CLARKSON T B. Effect of estradiol and
soy phytoestrogens on choline acetyltransferase and nerve
growth factor mRNAs in the frontal cortex and hippocampus of

Proc Soc Exp Biol Med 1999 221 (2):118

female rats J .

~125.
ERaNGF.IL-2. AR mRNA J.

: 2010 36( 1) 162 - 68.

FILE S E HARTLEY D E ALOM N e al. Soya

phytoestrogens change cortical and hippocampal expression of
BDNF mRNA in male rats J . Neurosci Lett 2003 338(2) :

135 - 138.
- ABys s
J 2009 30
(6) 1505 - 508.
Ca®" i J. 2005 36(2):
131 - 134.

KIM'Y S CHANG H K LEE ] W et al. Protective effect of
gabapentin on N-methyl-D-aspartate-induced excitotoxicity in
rat hippocampal CAl neurons J . J Pharmacol Sci 2009 109
(1):144 —147.

KAJTA M DOMIN H GRYNKIEWICZ G et al. Genistein
inhibits glutamate-induced apoptotic processes in primary
neuronal cell cultures: an involvement of aryl hydrocarbon
receptor and estrogen receptor/glycogen synthase kinase3beta
intracellular signaling pathway J . Neuroscience 2007 145
(2):592 —604.

MATTSON M P LOVELL M A FURUKAWA K et al
Neurotrophic factors attenuate glutamate-induced accumulation
of peroxides elevation of intracellular Ca’* concentration and
neurotoxicity and increase antioxidant enzyme activities in
J . ] Neurochem 1995 65(4) :1740 —

hippocampal neurons

1751.



98 27

J . 2010 29(1) :25 -27. and neurotrophic efficacy of phytoestrogens in cultured
28 . Genistein hippocampal neurons ] . Exp Biol Med( Maywood) 2002
Bcel-2 J. 227(7) :509 -19.
2007 38(5) :389 -392. 34 . C
29 . J. 2009 15(18) :2736 -2738.
Bel-2  Bax J . 2008 19 35 CORDEY M PIKE C J. Conventional protein kinase C isoforms

(9):2117 -2118.
30 ZENG Hai-yan CHEN Qi ZHAO Bao-u. Genistein ameliorates

mediate neuroprotection induced by phorbol ester and estrogen

J . J Neurochem 2006 96 (1) :204 -217.

B-amyloid peptide (25 - 35) -induced hippocampal neuronal 36  YANG Hong JIN Gui¥ang REN Dong-Dong et al. Neuro—

apoptosis J . Free Radical Biol Med 2004 36(2):180 — protective Mechanism of Isoflavones on Senescence-accelerated

188. Mice J . Chn J Nat Med 2010 8(4):280 -284.
31 JENG Y J] WATSON C S. Proliferative and anti-proliferative 37 . Y2

effects of dietary levels of phytoestrogens in rat pituitary GH3/ J . 2004 8(22) :4439 —4441.

B6/F10 cellsthe involvement of rapidly activated kinases and 38

caspases J . BMC Cancer. 2009 18(9) :334. Y J 2006 10(6):51 -
32 53.

MAPK ( : )

2009 15(2):164 -167.

33  ZHAO Lixia CHEN Qi DIAZ BRINTON R. Neuroprotective
FDA Avastin
FDA 2010 12 16 Avastin( bevacizumab)
FDA FDA FDA
Genentech o
FDA 4 o Avastin
2010 7 12 1
Avastin o
Avastin FDA o
Avastin Avastin Avastin
N N o Avastin
FDA Genentech Avastin o Genentech
o Genentech FDA
Avastin 2008 2 FDA ( ) HER2
Avastin N N
( RPLS) N N
FDA Avastin

( ; FDA 2010-12-16 )



