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A7) YT A KRG A D S e 4L Ak Ty B A I I Tau B 15 B R AL AR i K J v D v k8 S AL ) U AL (SOD) TR
T (MDA) Je 45 B H R S AL Pl ( GSH-Px) S5 AL W A8 An . R SIER X AIAH L, 76 8,12,16 A BT A9 -7 /g 2k = il
FE B R 99 20 5 R B[] ( total reaction time, TRT) FIYIZE 4 19 R 4L (errornumber) 3§ £, 1 & i £ 7E Tau 2 (1930 @R 1L,
16 JE ] i 3¢ 12 ¥ v SOD, GSH-Px i ¥ T [, MDA Fh i, il 2 Jig 2 w5 25 42 1o B PR R BRI, 2 1V 2 v (1) SOD, GSH-Px i
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The Effects of Naoan Capsule on Oxidative Stress and Tau Protein
Hyperphosphorylated in Hippocampal Neurons of Diabetic Rats

CAI Mou-shan, HUANG Xiao-qun” , ZENG Ling-hai, SHEN Chun-lin,
SONG Cheng-wei, FANG Ming, ZOU Qiong
(The First People’ s Hospital of Yichang Hubei Province, People’s
Hospital of Three Gorges Univesity, Yichang 443000, China)

[ Abstract] Objective; To investigate the effects of nao-an capsule (a traditional Chinese medicine) on
oxidative stress and Tau protein hyperphosphorylated in hippocampal neurons of diabetic rats. Method : Thirty-six-
4-week-old Male SD rats were randomly divided into 3 group: the diabetic model group (untreaed ). Naoan capsule 1
Group , treated with Naoan atonin (30 mg-kg ' -d ') by gavage, Naoan 2 Group, treated with Naoan atonin (200
mg-kg ' +d ") by gavage. Rat diabetic model was produced by streptozotocin, 12 normal rats were assigned to the
normal control group. The Y-electrical-maze test was used to verify the changes of learning and memory functions of
the two groups at 8-week, 12-week and 16-week. The hippocampus of rats were tested by immunohistochemical
method. After 16-weeks the contents malondialhyde ( MDA ) , activity of glutathione peroxidase ( GSH-Px), and
superoxide dismutase (SOD) of plasma and the hippocamp were measured. Result: The total reaction time and
error number of diabetic rats in Y-electrical-maze was prolonged significantly. The contents of Tau
hyperphosphorylation in the hippocampal neurons of the diabetic rat brain increased . Compared with the control

group , plasma and hippocampal MDA of DM group rats increased, both GSH-Px and SOD activity decreased. Naoan
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capsule atonin increased reamakabli superoxide dismutase and glutathione peroxidase activities and reduced

malonaldehyde levels in plasma and hippocamp, and increased ability of learning and memory, reduced Tau

hyperphosphorylation in the hippocampal neurons than DM group P <0. 05. Conclusion ;The cognitive dysfunctions

may be caused by diabetes, which might be associated to increasingthe Tau hyperphosphorylation in the hippocampal

neurons of the rat brain. Overproduction of reactive oxygen species and defficieny in antioxidant enzymes may

contribute to the development of the diabetes’ s pathological changes central nervous system. Naoan capsule may

inhibit oxidative stress in plasma and hippocamp, amendment the cognition and Tau protein hyperphosphorylated in

hippocampal neurons of diabetic rats.
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1.1 Zh¥ itk 8 Al SD KB, 45 (220 £20)
g, B RBE gL g s Y, A A IE S SCXK
(91)2007-0005, sh# 4> FEMA 7, PR EEEE P A XTI B
(60 £5)% B 20 ~22 °C, 2N 12 h B A 301
e, HHAROK A 5 bR o K BRURDEE (I A R R BE L T
S L) .

1.2 25 5 Mk 8% Bk fF B & ( streptozotocin,
STZ) , J& [ Sigma AWl ;M % e, iR 25 A
B Al A 7=, B Al Ty I 513 2048 A
Z VKRS 2 S 090919, DL b5 R KA Sk
FESSANRY , 125 4030 A 90% £, B[R] 3 $ B 2 W,
UEI A T IR, MU Z BE S A NS Ak $E 57,70
CHIZ 2 W IR, AR IEW S LR 8 )15
BIF M RIS, R, N EEE S EE N 60%
JCE SR, DL, SR I 2B AR B, T
Ky RCAN RS , VK BEAR, 5 3k 2 B R IR AT, %
A JIAR A T K il 22 e 3% 5T o A ) STP-
QMO0200101 £l A 4% . 8 4801k ¥ 16; fk /g (SOD, it
4520091222 ) , 4% bk H K3k 4 Ak P B ( GSH-Px, dit 5
20091226) i iz it ALY 7= P P 1 (MDA ) I 7 i
g (45 20091120) , 14 B w5 2% AE Y TRBFY
BT s 3¢ tau, Ptau( Ser199) £ v EHL A, 9% [E Abeam 2
Al A W B AR R A BR A F] L, — Bl L
NSE 2 s BT (1:250 #i k) , —Hi WY R irid
ML E P TG, PR i IR M, [ 24 4 A fk 2%
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1.3 fUasflix4 ACCU-CHEK R ifi #5 il 5 1%
(FIRAF]) ,MP120 H R (B — R AU
J),Y- BB A E (LR SRR ESRSAA),
Olympus CK-2 {8 ¥ 1 358 ( H AR BRARE A A))
752 AN ( B AT AR BT) 802 B
AL VT ARG ), A B EE R A (g s
JTERMA) ) o

2 FHik

2.1 STZ fEfR¥ KB AL W g 57 SD KR, 38 B
%5 d, KSR RS 12 h 5, % THIK ip STZ
60 mg-ke ' (FHRFTEL pH 4.2 (15 0. 1 mol - L~ #1214 -
A R 0 2% wp YRT B BE ) L 72 h S RS KR I,
ACCU-CHEK P 3 i A W0 5 A5 I0 2 Bl HIL afn 8%, LA I
B >16.7 mmol- L™ #f & Jg i BRI B AL

2.2 SrAHRIZRZY R AR R B JR e B AR R BRI
36 W HE AR RN B RE ML R 3 41, AL 12 H bk
PR X B2 (SR 20 ) 5 ki 2 e 4 i L s %) it 4 (30,
200 mg-kg e d ") AR A S 1 R A TR KT DG
BeRyIEH A (EHH) KRR 12 o 2 REE T
2% L PEVSW, B H 16:00 ig 452, £ 224525 16 J
JaAb Bt . IEHAMBAIE KR T HF &M 2% LY
W oigo Fr A KEH BUOK, bR R BB 75, E N
12 h BIs A3 Ul RIF = AE 20 ~22 C, B2 H
-2 A R I B, B T 16,7 mmol - LY K R
B o

2.3 OULINFE A ARSI Ty ik

2.3.1 —BOREME WS AT S DL RN 2
WTHEAARRMPES BA HE KK RE K
DL S B IR O AE AR A, KRR K = DL ZI B O
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2.3.2  Y-BURLRREIE 8,12 8 HISC I 45 TR
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BRABEE: | A - IR0 22 T A Wl PR TR BRUTEE B Tau 2 11 8 W TR Ak 2 S £k R 11 52 i

BRI R 3 H o) LI TR 4R B, S0 KRB A & F 48
HAE Y S min, SRS N T JF 46 R AL 45 DU 0 45 H
JE 30 ~60 V(LA 347 A 3k ke AT Ry i TG B 3N 3R B
RUE) IERIR] S s, L e, KERAE 2D X B 23
AR E N, BWETRR . Bk
PRE 30 s, 10 AR 2 min, K2 2 1012 5t
PLE#EZE 10 Yl A 9 Wk IE B s 8E i T 5 1Y FL
UHGER R A8 0 B s s g S0 e s i s . W
AR R A 5 B & W 1) JE] (total reaction time, TRT)
FIYI 25 H 58 1 BT (errornumber, EN) , Ho A7 TRT i
SE A B (LG TE AR 5 AR 0 R ) R ]
2.3.3 Ak
2.3.3.1  (fiBEAG
I E 1P fopE .
2.3.3.2 HHALEANE BB KRG, vk
B A A PR A S R e 10 19 [ L
B A B ER K B 5% 9413, 2 500 remin ",
B0 10 min, BB VE A HER K 1 IR R 2. 5%
IR i W A A 1

2.3.3.3 SOD,GSH-Px,MDA il 45 5% 4440
ST Fe BN & BT, &l SOD, GSH-Px 3% 4 il
MDA # i,

2.3.3.4 i3 SOD,GSH-Px, MDA Kyl S 4%
T R BRI, B U R L3 WK SOD), GSH-Px
T PEFD MDA 55 &, ™A% 42 B ) 2R Ul ARG I
2.3.4 Bk R 16 JA IS X IR AL OB IR
IR B 10% KA AR 10 mL-kg ™" W5 ip, )
Yy B )5 T M B RO WE , 2T Sl kS A, AR B
7K 100 mL PRyg pfi, #E 1] 4% Z R P (pH 7. 4,4
C)250 mL e #E v B S 02 O T 250 mL, B S

SCH T ) R 2 JH R R kR

K1 MEREMERFRARGEEHZMW(v£5,n=12)

U 220, 4 B8 i By 4% 22 3 W R 0 [ 22 24
BN RN Rl e SR Al K S T Wi F ol U R
AR VAT HRAE B X B A — Bt LA IE F R v AR
JEHE R WS, Tau BH M 4H i 52 4 B 650K

ZER AN B TR E WA, B
A Y TN G S ALESY R, B2 gkEC1
sk, FLHR 10 9, 2858 FH & 2 KR 2 7 R 46 (Leica, Q
WIN 2. 0) kb2, Fifi 116 HUAE 3% 5 €5 40 I 5 5 = 48 4
FAE DA ge 5 i, B3k U R T CA1 X [ CA2 [X
AR ] &b 43 S A A, B B3R 50 A4S 550,
HEBR AT B8 9000 1 5K U0 R G €8 TR AN [ 1T 36 g 114 15
25, I W 1 B (B A FH 2 40 e i 3 3 e 4k )
AR EZAN L IZA T R A S aHEE
Z A,
2.4 geiteEdiik BURGHE R UL v £ 5 FROR R
JH SAS 6. 12 Ge it kA7 B 3R Oy 22 o b ks e, AT
WA Z ) 1 ek ) LSD- ki 45, LA P < 0.05
A Gt L,
3 &R
3.1 —fRAE EBIRIE BE R R B B
MZIR 2R 28, BOITOGRE, & IEE 3 B W
b o OB PRI R B2 RS T A A B X IR
Xof B R R 6 A TR IR OK B B e B O
5 R E TR
3.2 HAKBIMKE KREMAL  5IE® X EAH
L, 25 20 DR K B 1K i B R R AIG L oi bE B R A
Fo AIRYT AL Z RV AH EL , il BE 2 18] 25 5 4 i 0
S i s 2 TR R i 2 A A0 R o X R 2 A BT 4
m(FR1~2),

oe

2150 it/ mg-kg ™! 12 J 16 Jd

E% - 330. 25 +30. 56 502. 88 +26. 04 612.50 +56.76

sl - 283.00 +37.94" 289. 88 +24. 85% 233.00 +25.20%

i 4 e 30 286.75 +60. 19" 264.50 +52.49% 257. 88 +69. 83
200 283.75 +47.74" 257. 13 +38.76% 252. 88 +49. 06%

e SIEWALEY P<0.05,2P<0.01 (£2~6[).

T2 WMEEKBEXNERFERNBLENZM(x+s,n=12) mmol+ L ™!
245 /g kg 8 J 12 J 16 &
1IEH - 5.15 0. 81 5.08 £0.73 5.16 +0. 68
ey - 21.35 +3.19% 26.45 +3.28% 30. 11 2. 65%
i ¢ Jig 2 30 24.78 +3.43% 26.60 +4.18% 30.27 £2.62%
200 23.06 +5.04% 24.79 +3.71% 29.08 +2.95%
3.3 Y-RIERRREINE A 8 JE TR, B IR WK FRUEL S N B [B] ZE K DA R R B £ N T IS B IR YT

- 171 -



518 5 3 M)
2012 4E2 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 18 ,No. 3
Feb. ,2012

VR PR ALAR L 25 RAFAEGE T 7 22 57, I
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3.4

EHRIE A ~5,
£3 MERENERFAR V-EEEMNETHFEOBM(v2s,n=12)

JF@IAiD)

A5 AR BRI R A T T AR A D AR AR S A

i i TRT & %2 i B 8] /s EN #5550/ )k
A /g kg™ 8 JH 12 J& 16 J& 8 JH 12 J& 16 J&
EH - 342.2 £62.3 322.6 £34.2 382.9 +43.2 14.3 +3.8 15.7 +4.6 16.8 +3.5
Wl R 9 - 412.2 £16.8%  498.2 +£43.1  506.2 £51.1% 21.7 £3.3% 26.8 =4.7% 28.5 +5.2%
G 2 g 30 386.6 £45.2%  457.6 £39.8%% 452.3 £42.1% 17.8 +3.5"% 22,7 +3.9%% 23.6 +3. 9%
200 372.5 £31.2%  358.8 £41.2'% 420.3 £32.8'*  16.9 £3.9% 20.7 £5.2"% 21.2 4.7

T SRR P <0.05,Y P <0.01 (F4~617),

R4 WEREEMERFBKRRME SOD,GSH-Px & {50 MDA & 2K (x£5,n=8)

il

fEm

/g kg ! SOD/U-mg ™'

5 GSH-Px/U-mg ! MDA/ nmol - mg

EH# - 572.41 £61.76 839.77 +98.7 5.31£0.72
bl PR 5 - 455. 84 74,37 664.00 +98.91% 6.64 +1.28%
ik £ Jig 30 545.75 +67.22% 786. 49 +97. 42% 5.16 +0.73%
200 559.34 +47.59% 844.37 +109. 26 4.50 0. 60%

x5 MEREENHERFKXRED SOD,GSH-Px jF 151 MDA S 2R M (x+5,n=8)

el /g kg ™! SOD/U-mg ™! GSH-Px/U-mg ™' MDA/nmol +mg ™'

EH - 328.953 £32.45 30. 670 +6. 46 5.31£0.72
B PR - 195.618 =23. 56 15.910 +4.38% 6.92 +1.28%
i 42 i 2 30 293.476 £27.98"% 28.33 £3.53% 5.36 +0.73%
200 324. 67 +34.53% 32.81 3. 56" 4.62 0. 60"

3.5 bt BRI KR Tau 3 4 @4

XA W Rt BHPE AN 22 0, b PR 20 i 22 L

F6 MEBBXWHERFEAREIRAEAM Tau EEREREBEHFM (2 £5,n=8)

F CAl X, BGmMia KE/IE 6,

Gt H /g kg ™! CAl CA2 P iR 1l
iEH - 60.35 2. 85 57.30 £2.58 58.42 +4.76
Wl PR - 128.17 +5.76% 98.41 £2.89% 107. 06 4. 63%
i 4 ;3 30 81.43 £4.26>% 78.56 +4. 752 78.77 £4.23%%
200 65.56 £3.35"% 60.23 +£3.56% 65.17 £4.89%
4 itig BN R M 2 R GO R BRI M X B

38 o K SIS AT, SR AR SR IR i 3
55 750 ) i AL A I AR 2 7 11,1 ~ 16,7 mmol - L™
A4 LUBE ML I B K T 16. 7 mmol - L™ 5 Jhy
PR AR

M2 B G A OB IR B — B B R 9F R
i 7E PO 2 2R 4 3 B g R IR , AT i B
Bz IR Bz T M 25 4, A P fa B e T, § 5k
Alzheimer Jig K F A 2 0 o ) A B 0o o 28 995 72
T J) [l pi 22 36 B0 Ok W IR s ) LA 229 (DPN) o A
XA BB M 28 2 45 9T S E B THL 2 R B 2 AT 5 T
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BN A ¢ IR 4 5 o Ml DR K BRI T Tau B 8 B TR 1b S S Ak NI 52

BHIEE A (MAP) BRI e/ T 58 E A
SAERFERGTERME, . S 5METMAERKET .
HEFEHR LD o Tau 5 15 5 i BB BR LB N
JE AD S5 BHZE R G0 78 ik b 28 T I R 1Y) 2R ) IR
B PR Tau 25 15k B2l TR b S (XMl FL A B A o
2 2 15 P PR AR, 38 38 2 T FE I Tau U M G A
MAPIL il MAP2 i — W IR0 o 76 2B 345 1 SE 36
52 BURE PRI K BRI 5 15 X R A7 AE Tau 88 (A 1 B i R
b, 4 0 45 9 BF 5% Al & BT 8 DR K BRUIE 5 ) Tau
& AT R,

I JUAE BB 2 7, W PR J8 3 FIOWE R % s )
RO b S A A L0, B TR B i 2 AR iR 1R
SRS SN G R A A A A 5 D)k
F PN TT B A5 AR T [ 1) 4 2 AL/ B8 3 R 2L
B DR 8 R O AR 1Y R A T AL TR M
B, P A B AL E M SOD, GSH-Px, CAT,
glutathion reductase, NOS %, SOD #1 GSH-Px & 1
A2 R G b EE WP, 2 A R RE R RS
(B AR 4y o MDA J& 4 A i 35 A8 R 4
P28 =4, 2 R W4 A Pl 408 3 R 11 E B A
Vi Th A2 2 04 T R B FE EAE L, 5 0A 0 T e B
MR B, HOAR S5 M 2 T 0k XN SOD, GSH-
Px,MDA (75 4k . 835 1) S50 © 2k DS PR K B
FETE AR I 0T SO HEN B el SE 48405 A bt Sk BE
NG R A e =9 Bk 4= N5 ESE AR /I N}
FECE AR, DR K MG RS o SR N TR
S0 B T2 T T R R £ O 1) S 5 RIS T N Tau £
F1 1l 1 Ak, DA 3 BN T D RE 1 T R o

WF5E S , 55 05 X BELH AR HE B DR % K A7 A
INHI D RE (T B, 1 B AR AE Tau 2 1A 3 B 05 R
A, 1% AN B 4 2 1 g A AU Ak ™ ) MDA
0 E R, BUALEE SOD, GSH-Px 5 4 T B, $27%
T PR I ALK P9 A7 AE ROS 1 7= 2k AL A Bt 8 1k Bk
FI0) T B i B Tau 28 (A A BB R AL, B e 5 08 R
WREONFIDIRE F IR Y. M2 )5
M LI NSl 25 4L, HAT AT A I B
W2 AN AR S ISR AL B AT 3R SR )
R, GBI 5T UE S L EL AT 40 4 i dl SR LB T
JSC A e M ot A R A I BEL 0 A A i 3 U
% e L AL AR A AT

85 T M 2 Jog A A BT R Sk S R i 2 RNV ) 4
SUN B HL A AL SOD, GSH-Px 15 P, B fIK B8 i 3 48

LYy MDA (4957 A S 4 5 SR AR AR T, DT e A i
L 5 S50H) 4R B O 1 28 FA RN D BE A 547 o
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