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W OE: B EBE/NEERN ABysss MR ER, WP ERISHANUR]. FAE 40 pg/mL ABysss /EH RAIEFR
TR R JZHA 0 36 h, EHIB R KHEERIR (Alzheimer’s disease, AD) UMY, [FISHIDAN/NEERGIEAT T, S2I6 4 b 4t
AL, BEAYZE. 0.5 umol/L /NEERRAL . 2 pmol/L /NEERSZL . i Hoechst33258 Yl &£ LM T-JE 4, Annexin V-FITC/PI
BUbR L AN M AAS I L HIJE T4 0, Western blotting A&l 75 1k [¥] Caspase-3 B A1k, SLIN2¢ & B RT-PCR Al & 15 2
411 (target of Rapamycin, mTOR) FHRIEH KL, HR S AILE, AD 4itiZima T e M. 2 umol/L /NE
Tk BE 2 8D AR B #1120 TR T2(P<<0.05), 0.5.2 pumol/L /NEERRA) fe 4 1 57 45 VG 4L 1) Caspase-3 85 13814 ,0.5.2 pmol/L
NBERREE TR T AD BB R HE L) mTOR mRNA FIR U RYIZ M4 S6 8 (Sekinase, S6K) P70S6K mRNA [f)#
X (P<<0.05. 0.01), [IINE2 LT AD 4B SAZ A N lh 3R T 4E 4544519 1 (4E binding protein, 4EBP1) mRNA
MRIL (P<0.01). £5i&  /NEEIIRT ABysas BUHMIRAEE TN R EMAE T G —emMamy e, AP VER W e &l
i34 mTOR &2 5B o

KRR ANEE: BIRPOEEM: TINF R (mTOR); &y, T

hESES: R286.1 XEkFRERD: A XEHS: 0253 -2670(2011)04 - 0728 - 06

Protection of berberin on cortical neurons of rat injured by Ap,s_s

WANG Jing, ZHANG Yan-jun, CHANG Liang-tang
Tianjin Key Laboratory of Chinese Materia Medica Pharmacology, College of Chinese Materia Medica, Tianjin University
of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To observe the protective effect of berberin on the cortical neurons of rat injured by Ap,s.3sand investigate its
mechamism. Methods Af,s.3s was used to treat the cortical neurons of primary culture rat, at the final concentration of 40 pg/mL for
36 h, Alzheimer’s disease (AD) model was reproduced, and then interferred with berberin together. The experiments were divided into
control, model, 0.5 pmol/L berberin, and 2 pmol/L berberin groups. Hoechst33258 stain assay was used to observe the morphological
change, Annexin V-FITC/PI double stain flow cytometry assay was used to examine the early neural apoptisis; Western blotting assay
was used to observe the activated Caspase-3 protien expression; and RT-PCR assay was used to investigate the mRNA expression of
target of Rapamycin (mTOR) related genes. Results Neural apoptosis of AD model significantly increased when treated with 40
pg/mL AP,s3s for 36 h compared with the control group (P<0.01). Following 2 pmol/L berberin treatment, the percentage of
AP»s.3s-induced cell apoptosis significantly decreased (P<0.05) compared with the model group. Berberin (0.5 and 2 pmol/mL)
inhibited Af,s.3s-induced abnormal activated Caspase-3 expression, down-regulated the expression of abnormal activated mTOR
mRNA and S6kinase P70S6K mRNA (P<0.05, 0.01), and up-regulated the expression of 4E binding protein (4EBP1) mRNA of AD
model (P<0.01). Conclusion Berberin exhibits the protective effects against AB,s_3s-induced toxicity in cortical neurons of primary
cultured rat, which maybe relates with the inhibition of mTOR signal pathway.
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WisBEE: 2010-12-22

BEEWMB: A MAAERUIFUE I (208009); &R W L2 L DRWIEES: (20101210110001)
fEEE T £ B (1978—), L&, KEalA, LW/, E-mail: arare. wong@gmail.com

*BITEE KIHEE  E-mail: zyjsunye@163.com



¢ %% Chinese Traditional and Herbal Drugs 3£ 42 % 25 4 ¥ 2011 4E 4 H *729+

tangle, NFT). KT AD [FAMHLHIAEMFEE
(amyloid beta-protein, AB) KL tau & [ 7
AL AN 28 S 2T YA VB T BB A & A
A O B A, AELECAA D) ) s it ST H irik AN+
AL L0

ANBERE SRR BIE R, 2 N B R R Y %
Coptis chinensis Franch.. —fil353% C. deltoidea C.
Y. Cheng et Hsiao (23 1% C. teeta Wall.[f) TR 2
SEIUH)— b e e A, ot g s A R A
GEAPP EE R, ImR B E I TR E ik
Wi o ATAFRBEA N /INBERRZY A T R AT S, I
/INEERAE AR PO A8 LA A g 40 P s i i
BEAh, NBEGRNS TR ST AR R R AR AT
T 32003 RS 322 95 110 9 ) okl a2 1) 56 T
Wang 255 o, /NEER g o i i 7 1 1% 4
T B2 oM By o AN SRS SR AR 77 K BB 2
Moo, S AD gAY, WL/ NEERR R O)
FHEHIFFHE R HAE DL
1 ##

1.1 zhY

23] 16 R B CHI R B2 25 K2 s2 3G sy
DA . SPF A SD KR, Mt (250230
g YR A I ST IR A w3 A, SRS
SCXK (1) 2008-0001.

1.2 FERAFEHE

DMEM/F12 }5375%E . B27 (Gibeo), H#ii-MAP-2
(Milliopre)« (P 1gG-CY3 G LAY T
FEABRAT]D, WEMEEE (MTT ) APys.3s« Hoechst33258
(Sigma), Annexin V-FITC/PT 41 i T 4G il 71 £
Rt LA L K e RHE AT B2 W] D, Rabbit-
Cleaved caspase-3 (Cell Signaling Technology ).
Mouse monoclonal Anti B-actin IgG1 (Santa Cruz),
PrimeScriptTM RT Reangent Kit ( Perfect Real
Time). SYBR®RPremix Ex TagTM (Perfect Real
Time) (TaKaRa), /NSEGR (T r [ 24 5t A i
K P, i 8>99%).

PG AMEE (DM R X A2, Leica), a0l fufx,
PCR # %1% (Hydromer), ABI®7300 52N %¢ & &
24 (Applied Biosystems, [E), Gene Genius #t
JBE A% 73 X (Bio Image System Gene Company ).
2 7
21 KEBERMEEHETHSE. BERKETE

W 16 d KB, MEEALSE, 75% RS TH

B, LREEERCEIEE, 2BREAmEE, #E
S, K 2 AL ZNBTHE, 0.125% R 37 “CAk 10
min, FBS Z1EWML, i 75 pum §ii®, 1 000 t/min
B0 5 min, FF_ETEW. 015 mL A (DMEM/
F12+ 10%JIA 4 3 + 1% X050 Fk, 30T 75 em®
BFEirh . AU Z AL si b ot, #5935 1 h
Jois FEBRIGEEHAL, R ARG EEGH R A O 1 X
10°AN/mL, AT HEEE 0.01%% BEM R (155
FEW P . 4 h JE S B27 TG B R W
(DMEM/F1242%B27+ 1%X$0), LLGBE AR -5 #k
Wo IEHEIETd )G HT5L5.

WOEACEE T 2 (MAP-2) Rl et
JRAR R IR P Ol . W MATCIE R R 7d )5,
KRN IE - 3E T Y1, 4% 3 52, PBS I
3KJGs 5% BSA i 4] 20 min, UL H P,
SN —4HT MAP-2 (1 :200), 4 Cit®, PBS
UE3 UG, MAZHEEDIR-CY3 (1:1000), =i
WEOGE 1h, DAPI ZE444% 10 min, HihEf, 9%
6 A N B2 o BH 4 B L)

22 HHERHYTIR

WA ITTIE R R R 7 d Ja, N ABasss Z il AD
MR, {F LTI 40 pg/mL. RN
/NEEGRAEH] 36 h, SEEG AR AN HRAL . BB, /NEE
B (0.5, 2.0 umol/L) 4.

2.3 Hoechst33258 F &GN /NEEHIT AD HREFH
ZUATESE

JRARRT TR e T 96 FLAR P, IEHETE 7
d i, AN ABasss B/NEEGRIEAT T, L[RI1EH 36
ho IOAGIBEE EW, 4 CREE4M, 5 min J5IIA
Hoechst33258 YL (0¥ 5 10 min, 276 MEE T M
SO T IR A AR
2.4 RZHAEARE N/ NEERR XS AD KB 2% T B HR
AT RN

JEARBE IR IO T 12 FUR, IER IR 7
d G, TN ABasas S/ NEERRIEAT 0, JLRIVEH 36
h J&, MRPERFIEE A E AN, KR AR
Fr I NEERROGT AD AR ZE T8 R T 520 .

2.5 Western blotting ¥/ NEEFH XS AD 1REI L
TTIELBY Caspase-3 BB ARk HIE NG

SRR TR TCAAE T 6 FLIR, IEHH TR 7d
J5is TN ABos.as S /NEERREAT 00, SLIRIVER] 36 h,
TN ARRBIRIUEA . BA e B G R
DL SDS-5R N # Ik M B 112 Lk 7 29, W FRLF R VR i
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RAHMRAF YR, WAfr =l P 1 h JEImA R
PR RE Y cleaved Caspase-3 Pk, =iigif 4 C
SRR, NN 24 E A 1R PH B RE TR — B R
M1 he HfEEROGE R, X2 1B,
2.6 SLRPRHTEE RT-PCREMN/NEERG T AD 4
Bzt EMEZHEI (target of Rapamycin,
mTOR) #HXEERKIERF M

B IFARRE TR TORIE T 6 LR, IEW R
7 dJE, A ABasas M/NEEGE T T, L FEEH
36 h. filife sl RNA, AR 1K) G 1l W] b AT 100 e o
i, H ABI®7300 520 58 2 R GLUEAT AT
s CAH, LA bsE, THE S IERRIE N
TEMEE, DA EGET S . K54 mTOR
K U IR AR S6 R i (S6 kinase, S6K)
MEAZ AN A EN R T 4E 45481 1 (4E binding
protein, 4EBP1) mRNA ik, 5I¥FHI W3 1,

®1 3514F7)
Table 1 Sequence of primers
H PR
JE41
S ElE7aedl R/bp
B-actin 1E[M514): AGAGGGAAATCGTGC 138

RIA514): CGATAGTGATGACT
mTOR E[[54): GGCTTCTGAAGATGCTGTCC 152
KIa51%: AGTTCGAAGGGCAAGAGTGA
P70S6K IE[[5]4): TCAGTGAAAGTGCCAACCAG 212
K Ia51%): TGTCTGAGGATTTGCTGTGC
4EBP1 IEM51#: CACAGCAGTCAGGCCTTGTA 180
KI5 14): CAGGGAGGGTGTAGGTGAGA

2.7 GFitFERE
SEEEHEII A x + s Fox, KA SPSS11.5 4iit
AT B 2R T 22 W
3 #R
3.0 HERHNE. BEFRREEE

A

{55 BN PSR, HeFh 2~4 h KR 4 Ha
BE, RFEJEEMERTE, 12 h 35040 IFaa it 1~2
NG, KigR 2~3d JE, MR, KGN
MRS, JFM, MR, Bk 5~7d 5
MG, e Mg, JLE 1 (X200,

WM BE gL, B 2 (X400) w4,
MAP-2 TEMIK RIS RIL, R tars, WEh
DAPI Zet, H T-Aric 40 iz ic sk o 4 o 2, MAP-2
BH: 20 B 50 40 i 95% LA |

T00n

3d 7d

1 RREBFAREEHET

Fig. 1 Cortical neurons of primary cultured rat

MAP-2 DAPI

MAP-2-+DAPI

2 MAP-2 RERAEE

Fig.2 MAP-2 immunofluorescence staining
3.2 NEEMHETATHREE LA

FEDOG BB T, WA AL LR B9,
INFEA M AE Hoechst e, HHELAN MM T2, 40
P A E A 5t PAY R LR e B 1O bR ¢ s S ]
BRI, ML 3 AEE3 ALUER) DNA 296
i, BDRR TN, WK 3. XA
ARz 2 oral. BBt HmBR A8 3 43
NEAE DNA 96RE R, BRI 3 A 3 ANELE
DNA FOGHE T B W Bag i (i skfros i a3 4>

0.5 pmol-L ™" /NEERH 4

2 pmol- L™ /NEERRZL

3 Hoechst33258 BB MATATHSETL
Fig.3 Morphological change of neuron apoptosis observed by Hoechst33258 staining
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8¢ 3 /ML E DNA # R 4 igd%), 0.5+ 2.0 umol/L
ANBER AL S AR LA, A M o 1 B gk
33 PNEEEXMHETERATTAIS N

AR U Ul R XORR G 6 )5 2, Annexin VB
PI B (Annexin V'PT) Aric (140 i ok 5 40908 741
Moo 2 g5 Rnr W, XA LR, B 40
AR TR BT R (P<0.01); S LLE,
2 pmol/L /INEERRZE 41 I FL I T3 W W FRAIC (P<<
0.01),
3.4 NEERHXT AD HEEIHHZ T LAY Caspase-3 &
S0

tHIE 4 n] 0L, XA e Caspase-3 B2 H
RIE, AL 91 754K 1) Caspase-3 & H R IA W &,
0.5+ 2 umol/L /]NSB¥ B 2 ¥ fig 1 1l = &5 i 4k 1)
Caspase-3 HHFRIA
%2 NEER AD MERETATEBN (Fs,n-3)

Table 2 Effect of berberin on Ap-induced neuron
apoptosis of AD model (x+s,n=3)

&3 EEERT AD REHHZ T mTOR #HXE R RIEH
#M (xts,n=6)
Table 3 Effect of berberin on mRNA expression of mTOR
related genes in neuron of AD model (x+s,n=6)

0 % C/(umolL") mTOR P70S6K 4EBP1
o} 1 - 1.054+0.67 0954047 1.06+£0.48
it - 1544048 2.00+0.64" 3.86+1.57"

INBET 0.5 1.01+0.21% 1.08+0.12% 6.824+0.86
2.0 0.3640.14% 0.694+0.22% 12.13+£3.97"%

21 5 C/(umol-L™) Annexin V'PI /%
X - 4.08+ 3.04
s - 18.58+ 2.03"
INBEDH 0.5 18.00+15.70
2.0 295+ 247"

Ex 4t #Pp<0.01; SHRLILS: TP<0.01

#p<0.01 vs control group; ~ P<0.01 vs model group

S,
¥

1LY Caspase-3

X 2

PRI 0.5 2

/NBEBHZL/(umol- L)
4 NEERXT AD fREIHHLZTTIE LAY Caspase-3 &H
FTIERIF N
Fig. 4 Effect of berberin on activited Caspase-3 protein

experssion in neuron of AD model

3.5 /NEEEEXT AD HREIHHZZ T mTOR HXEE R
ey : b Al

M 3 g, XA, A4 mTOR
mRNA KA NS, P70S6K mRNA KiA &
FHN (P<0.01), 4EBP1 mRNA ik W] i3 i
(P<0.01); HEIMAILE, 0.5 pmol/L /NEERHAL
mTOR F1 P70S6K mRNA ik I B /> (P<0.05),

SXRALELE: TP<0.01; SEUMAIHE: TP<0.05 *P<0.01

"P<0.01 vs control group; “P<0.05 *P<0.01 vs model group
HRATIEHR KV, 4EBP1 mRNA Rk B0 (P<
0.01); HHMAHE, 2 pmol/L /NEERHZ mTOR
H1P70S6K mRNA ik W% /> (P<0.01), JHIK
TXFHL, 4EBP1 mRNA £5& 8310 (P<<0.01),

I 2 v Tox R AL
4 ifig

FESE RN MEE TOAE T — PP 22 50 5 1 2%
RIS, AP TC—Meds AL Go . BT
RN, FELEPPZE RGETN, QAN AR AT I AR A dik
A BRI OU R, R0 nT LA Brde A\ 40 i 5 1,
ARUE B 12E N 41 B R PR R0 28 TC AN B 56 1 41 )
WIREAT G, A AR T AR R B R 4
3 5 2 A N A v e LA e A 1,
—SLA0 g S AN R T AD 9T ISR AH G
TIE R A T B A T T AR AT RO
(i 131,

A BRY, BHZIBAT tau AW (neuro-
degenerative tauopathies) {45 AD, tau & i JE
PR Ak AP o 20 i e s AL, X — i R T
R EERE R mTOR, mTOR J&t—Ff 22 2 IR/ 75 R 2
FE, e —MEENES ST, ES 5% R
R EEA R BT BE AR AR 2 MR
PSR RE, RS A, BEA O A OCHE
e,

ARSI ARS ML TR ORI R TR T, ABasass
T e AD B, B A0 A0 e e
TRV 2 N, 5 RN ABos.as BT HHEE
TGRS ER . VP2 R W AR 75 AD I Al 2%
MR R R TP G E R, AR AR B A2 1 Bl
AD MHZHBATHEA I LA T, Y
DNA Wi 5 B AP 2 40 AL T IR TE AR AR, IESE
AB SR K4 M AE T A SR g T 2,
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I, AWF5TIE L Hoechst33258 Ye{ft M EZ M2 jLiH T
JEAS, Annexin V-FITC/PT X4t 24 i AAS I - 15
FT, S5 EIR, 2 pmol/L /NEERAE ] 36 h n] i %
FEA% ABasss SEUFANZ G T . Caspase-3 s&FTH
S ML T R S AT, R AN BRI TR R Y
flpinge 2 g, BEE IR R (RS, oo
ANET P R AE P T2, Western blotting S5 45
W /NEEGREEFNE] ABas.as 1L Caspase-3 H[13K
K5 H Th . BL B &5 RA s /) BE B e % 0 i
APBos.as BAGIAHZ G T, AT — 2 Ry EH

N Tk SRR, N SEN 50 5E
H PCR J73:K0 0 T mTOR K HoAH e HE K P70S6K Al
4EBP1 mRNA [{J3&i% . mTOR & #1128 e 40 it J& 39135
IO B S, S AROA AT 5 [ A 48 o0 HE B
HEN G0 Y] o B0 9 mTOR R 5 P 4 AN A
FFiE M. S6K 1 4EBP1. WIFTEHT, B40E 5 1Y
mTOR X S6K 2 IE 5 /EH, 1Mx 4EBP1 41 i
WM, AW SR EoR, ANEER AT UL T
mTOR F1 P70S6K mRNA Fik, [AH &2 L
4EBP1 mRNA ik, $E75/INGEGR, ] Gee i 0 o) 5
TEALIY mTOR, 117 FH 1 E 52 463 1) fP 8 JG FE BTk A\ 41
Ji A T R AR . AT, IR N
BELA:, FEIED AD BN ORI A % R 1k mTOR
KRR YRR PT0S6K & A&k, K
ANA mTOR & PEFIHI T RE 2 L BURR # . T
mTOR {55 538 i E A 2B AT 0 Hh 94 F H arie
AN, UL EUE#ER Y], AD ' mTOR 4
X O BER R KR T B R L NEERNT
AD BRI RS ER, LGP
SN M A A G ER 113805, mTOR Ml & (1R 1A
JILTEAAE DL AR LG, IF Lk S i -
$ 24 18 I B 1 52 A5 1 e 2 0 B E N A0
JA, KRR ER 259, WRENIGIT AD
PRALHT 0 57 R S

SE Ik
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