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Effect of soybean isoflavones on the expression of inflammatory mediators in the
brain of rats induced by B-amyloid peptides

Zhou Xin, Ding Bingjie, Xiao Rong, Yuan Linhong, Ma Weiwei, Yu Huanling, Xi Yuandi,

Ding Juan, Feng Jinfang

(School of Public Health and Family Medicine, Capital Medical University, Beijing 100069, China)

Abstract; Objective To investigate the protective mechanism of soybean isoflavones ( SIF) against the inflammatory
Methods
rats, 32 healthy Wistar rats (male, aged 3 months) were randomly divided into four groups ( control, AR, SIF + AB and

impairment in the brain of rats induced by B-amyloid peptidel-42 (AB1-42). Based on the body weight of
SIF groups). The inflammatory impairment model was established by injecting AB1-42 (10 pg) into the lateral cerebral
ventricle of rats with micropump for 14 days. The rats in SIF + AB and SIF groups were treated with STF (80 mg/kg bw)
per day by gavaging for 14 days before the injection of AR, while the rats in control group and AR group were treated with
0.5 % CMC-Na. On the 15" day after AR injection, the rats were killed for the mRNA and protein expression of
interleukin-18 (IL-1B), inducible nitric oxide synthase (iNOS) and interleukin-10 (IL-10) in brain tissue tested by RT-
PCR and western blot. Results Comparing with the AR group, the mRNA and protein expression of IL-18, iNOS and IL-
10 of SIF treated groups were decreased significantly (P <0.05). Conclusion The expression of IL-18, iNOS and IL-10

at gene and peotein level could be down-regulated by soy isoflavones, therefore the inflammatory damage induced by AB1-

42 was inhibitd.

Key words: Soy isoflavones; B-amyloid peptidel42; inflammation; inflammatory mediators; rats; brain
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Table 1 Primers for IL-13, iNOS, IL-10 and B-actin,

and the annealing temperature and fragment length
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Figure 1  Effect of SIF on the expression of IL-13
and iNOS mRNA induced by AB1-42 in rat brain (n=4)
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Figure 2 Effect of SIF on the expression of IL-18 and
iNOS induced by AB1-42 in rat brain (n=4)
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Figure 3  Effect of SIF on the expression of
IL-10 mRNA induced by AB142 in rat brain (n=4)
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Figure 4  Effect of SIF on the expression of 1L-10
induced by AB1-42 in rat brain (n=4)

Pl 1Y I 2 7N o A4 e 0 22 T2 I 200 A 1 i), 4
TN PN B ST SN AR HE AD KA R SR #) T
BRI KT SR R A S — R ELA B 1
MIAEPIAL 22 10, BE A% R 15 90 AH OC IR 7 10 7= A=,
B AR N FHYR TRV .

IL-1B J&HA HEAE R0 e i o R+, Had R
ISRV EEHR . B SIS, 7R
AR IR ARG L, fE AD BE K42 IL-
1B AR IE WKL 6 5" . INOS S—% LA
(NO) A B PRl , 76 1 2B BRIR AR TR ik 5k
ANFEGE ABFERBLRAS T A S gk b A il
Kt NO 25 0 K S fiE ML, Tseng %62 4 i AD
BRHEMAL INOS it BT & . AR gs Rk
A ABL-42 AT [ AN A 2L PN S E R T TL-18 K AH K il
iINOS JEPH B /KPR TR (P <0.05) , 5
Valles 257 fffF5e 28 s e s — 20 AR IR IR
Yf 2 ABL-42 AbHHE 24 h J5, 4R RGE R T IL-18 Al
TNF-o DLSAR R AE [ INOS FR4E A -2 (COX-2) Rk
ST ES . Chung 25 (RHIFSE S 77 i P9 138 25 412 26 4
TR FAE 5175 S Aol 220 158 T 400 v 14 B R AR 2 1
(amyloid precursor protein, APP) #ik i, e A 1Y
P [ SRR S PR i] LABS TN APP (145 it
i, W HE—2E 30 A FEBEH s A R, FEAR
W, AB1-42 75 5 R BUIR P A2 40 (K IL-18 LA K&
ity INOS (35 -8, 5 | AR S DR 1 PR R AN 7 2

G BB EGER , 28T B2 S BOR ] 354 1) S 0 5

B SIF By =BG R = 52 SRR T LA K S
- B AR I i 2 S B AR S R AR,
TNF-o IL-18 FIHATFR-6 (1L-6) 5 it it A7 P Bz A= K ]
TFAFHF 0 COX-2 (142235 ; 70l A2 40 M i b 2 -1
(MCP-1) &b B f) 5 I 40 Jf TNF-oc IL-1F 2 B
Morimoto 25" f(RRIFSE o % 3R, SIF A3 14 A 43 2 521
JCRT LI /N SRS B RABSRL A [ 9 i Sz, B R4
F-y(IFN-vy) \IL-6 IL-8 LI}z IL-12 [ 3Rik, A4S,
SRt @ SIF T TRENS B E 5P AB1-42 Bl 1K R
GZHE PR 9 0E PR TL-18 FHOCHE INOS HE[H 58
KRR EI (P <0.05) o #2755 SIF BRI i I 5
TRAHE PR F A DG Bl 0 258, & H5 0 P 24T PR 4
YEH.



i AR AR

— 4 —

CHINESE JOURNAL OF FOOD HYGIENE

2012 4F56 24 56 1 1

TL-10 &> DA ie i il Jhy 3200 22 [ e i i 5 A
T TERRZH A S B O B 2 ST A e
AMFTERIN,TE AR AbPRIE BRLH 2N TL-10 L FEE A
HKE-Fk B, 5 Apelt Fil Schliebs 2518 75 AD % 3L
/NP IR A5 SRR L 7E AR DTN IX I 1 /)M
A IL-18 A b A K 7B (TGF-8) D) % IL-10
MIFRIR FR, $R AR KSR S EUNA 2 U4b T 48
FERAS, AT REAH AT LA B AL 23 WAL 2 i PR - A
A BRET-, O T TR SORE S PR AE B
HIFINAEAE , BN TL-10 iKY . Jin 2 YR
RIS IEH B A /N E, AD 5 356 PR UG P TL-
18 TNF-o \IL-17 D J& TL-10 33k B, 534h, FEAR AT
g, 4% SIF FHUG [L-10 635 B K328 R
(P <0.05) 15 Liu % W82 B 22 BT LIZE KRR
HHEB AL PR 1L-10 45 SSREAR G R F-3R35 T
HIVER—8, B4 ¢ SIF 4 10-10 i H i %k
TESE SN TP B U E FH RO SR A R AR

KA XKW AP F Y R R, H 22
PR R 2 W ] AE o 4] TLRs-NFkB 4 5
15 S B ) v A S E DY T A
R R E . $EoR B PREARY SIF
Al B ZE LA HL ] S B ) AB142 A 11
YA AR AE R 7 R ak L, BESLR A ER B, E
S EARBLE w75 i — 205

25 Lk, SIF W] BE 2 i T W G P 4 TR
FIFH DRI R/ 28 KT 1 2835, Sl il AB142 4y
S0 IR U P A S, DT 38 B b 28 R4 VR FH I

S 30k

[1] HENEKA M T, O’ BANION M K. Inflammatory processes in
Alzheimer’ s disease[ J ]. J Neuroimmunol ,2007,184(1-2) ; 69-91.

[ 2] SALMINEN A,OJALA J,KAUPPINEN A, et al. Inflammation in
Alzheimer’ s disease ; Amyloid-Boligomers trigger innate immunity
defence via pattern recognition receptors [ J ]. Prog Neurobiol
2009,87(3) :181-194.

[ 3] MA Weiwei, YUAN Linhong, YU Huanling, et al. Genistein as a
neuroprotective antioxidant attenuates redox imbalance induced
by-amyloid peptides 25-35 in PC12 cells [ J]. Devl Neurosci,
2010,28(4) :289-295.

[ 4] DING Bingjie, MA Weiwei, HE Lingling, et al. Soybean isoflavone
alleviates B-amyloid 142 induced. inflammatory response to
improve learning and memory ability by down regulation of Toll-
like receptor 4 expression and nuclear factor-kB activity in rats
[J].Int J Dev Neurosci,2011,29(5) :537-542.

[ 5] BLAY M,ESPINEL A E,DELGADO M A, et al. Isoflavone effect
on gene expression profile and biomarkers of inflammation[ J]. J
Pharm Biomed Anal ,2010,51(2) :382-390.

[ 6] HARDY J,SELKOE D J. The amyloid hypothesis of Alzheimer’ s
disease ; progress and problems on the road to therapeutics[ J].

Science,2002 ,297 (5580) :353-356.

(7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

SCHWAB C, MCGEER P L. Inflammatory aspects of Alzheimer
disease and other neurodegenerative disorders[ J]. ] Alzheimers
Dis,2008,13(4) :359-369.

OKUN E,GRIFFIOEN K J,LATHIA J D, et al. Toll-like receptors in
neurodegeneration[ J ]. Brain Res Rev,2009,59(2) :278-292.
MCGEER E G,MCGEER P L. Neuroinflammation in Alzheimers
disease and mild cognitive impairment ; a field in its infancy[ J]. ]
Alzheimers Dis,2010,19(1) :355-361.

SHAFTEL S S, KYRKANIDES S, OLSCHOWKA J A, et al.
Sustained hippocampal IL-1 beta overexpressionmediates chronic
neuroinflammation and amelioratesAlzheimer plaque pathology
[J]. Clin Invest,2007,117(6) :1595-1604.
WEISMAN D, HAKIMIAN E, HO G J. Interleukins,
Inflammation and Mechanisms of Alzheimer’ s Disease[ J]. Vitam
Horm,2006,74 :505-530.

TSENG 1 J,LIU H C,YUAN R Y, et al. Expression of inducible
nitric oxide synthase (iNOS) and period 1 (PER1) clock gene
products in different sleep stages of patients with cognitive
impairment[ J]. J Clin Neurosci,2010,17(9) :1140-1143.
VALLES S L, DOLZ-GAITON P, GAMBINI J, et al. Estradiol or
genistein prevent Alzheimer’ s disease-associated inflammation
correlating with an increase PPAR gamma expression in cultured
astrocytes[ J]. Brain Res,2010,1312.138-144.

CHUNG H Y, CESARI M, ANTON S, et al. Molecular
inflammation : Underpinnings of aging and age-related diseases
[J]. Ageing Res Rev,2009,8(1) ;18-30.

HUANG M T, GHAI G, HO C T. Inflammatory Process and
Molecular Targets for Anti-inflammatory Nutraceuticals[ J]. Food
Sci Food Safety,2004 (3) :127-139.

MORIMOTO M, WATANABE T, YAMORI M, et al. Isoflavones
regulate innate immunity and inhibit experimental colitis[ J]. J
Gastroenterol Hepatol,2009,24(6) :1123-1129.

CONTI P, KEMPURAJ D, KANDERE K, et al. IL-10, an
inflammatory/inhibitory cytokine, but not always [ J]. Immunol
Lett,2003,86(2) :123-129.

APELT J,SCHLIEBS R. Beta-amyloid-induced glial expression of
both pro- and anti-inflammatory cytokines in cerebral cortex of
aged transgenic Tg2576 mice with Alzheimer plaque pathology
[J]. BRAIN RES,2001,894 (1) :21-30.

JINJ J,KIM H D, MAXWELL J A, et al. Toll-like receptor 4-
dependent upregulation of cytokines in a transgenic mouse model
of ALZHEINERS Disease[ J ]. J Neuroinflammation 2008 ,5 :23.
LIU C, SHI Z, FAN L, et al. Resveratrol improves neuron
protection and functional recovery in rat model of spinal cord
injury[ J]. Brain Res,2011,1374:100-109.

BAR SHAVIT Z. Taking a toll on the bones: regulation of bone
metabolism by innate immune regulators [ J ]. Autoimmunity,
2008,41(3) :195-203.

HSU A, BRUNO R S, LOHR C V, et al. Dietary soy and tea
mitigate chronic inflammation and prostate cancer via NFkappaB
pathway in the Noble rat model [ J]. J Nutr Biochem,2011,22
(5) :502-510.

BLAY M,ESPINEL A E,DELGADO M A et al. Isoflavone effect
on gene expression profile and biomarkers of inflammation[ J]. J

Pharm Biomed Anal ,2010,51(2) :382-390.



	食品卫生20120-1(印刷版)_部分5.pdf
	食品卫生20120-1(印刷版)_部分6
	食品卫生20120-1(印刷版)_部分7
	食品卫生20120-1(印刷版)_部分8

