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WE HH KA ZHAZKRENTREERR(AD) KR F TR Ha AL Tt A, ik
SD X R F AMAZES D-F FUME IS 5 T 2 5F ABys o5 5 AD Sh LA, B 18] 26T R ) 7 & 2 3 3 55 i
£ FM28 X, Rl oTi% AR F KeiFe § Avk F-fatEsf 20, Morris 7Kk g 52 3o X, & 20 K R 3k 38 R ) T4k,
HE % & &40 K Rl BAd 204405 00, S 9z 440 ik K R4 5 Bax & ik ELISA HAn X R & & 45
AR (GSH) A&, )b & ik 46| K R e i P A8 B AL M 3 B (SOD) 7 M v & & — B (MDA ) 4%, Western
blot ¥ K Rk LR it % C(Cyt C) Bcl2.Caspase-3 4%, &R LSBT Rarbs  BEA vk ik
BRI RAEK, H LAY 2 TA45 7 £,GSH Bel-2 4= 4= SOD &8 2 %1%, MDA 4 %4 Cyt C.Bax.
Caspase-3 £ A 2715 (P <0.01) ; 5AEA 4 b3k, 3 35 38 5 Ik & 0 k8 R B R4 42, o DAY 2 L84
44 ,GSH.Bcl-2 4% 4= SOD %18 243 ,MDA 424 Cyt C.Bax.Caspase-3 £ iz #] 2 %4&(P <0.01,
P<0.05). &5t HH@FKRE AD XA F T2l A AR ZREER, Tk AD X Rk L4h 2049
B, F AR T 58 5 8, Y BAC R A ) R TR R K

KPR AR ABIRE; FMARIERR; AVERY; BALmE; ZAKR TR
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ABSTRACT Objective To study the effect of Huangpu Tonggiao Capsule (HTC) on oxidative
stress and mitochondrial apoptotic pathway in rats with Alzheimer’s disease (AD). Methods The AD rat
model was established using intraperitoneal injection of D-galactose and intracerebral injection of amyloid-
peptide,; ;. Meanwhile, a sham-operation group and the Donepezil positive control group were set up. The
changes of escape latency were tested using Morris water maze. The injury of hippocampal neurons was
observed using HE staining. The expression of Bax was measured in hippocampal CA1 region by immuno-
histochemistry. The content of glutathione (GSH) in serum was detected by ELISA. The activity of superox-
ide dismutase (SOD) and the content of malonaldehyde (MDA) in serum were detected by chromatome-
try, and the contents of cytochrome C (Cyt C), Bcl-2, and Caspase-3 in hippocampus were detected by
Western blot. Results Compared with the sham-operation group, the escape latency was obviously pro-
longed, hippocampal neurons were severely damaged, contents of GSH and Bcl-2 as well as SOD activities
obviously decreased, MDA content, and expressions of Cyt C, Bax, and Caspase-3 obviously increased in
the model group (P <0.01). Compared with the model group, the escape latency was obviously shortened,
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hippocampal neurons were mildly damaged, contents of GSH and Bcl-2 as well as SOD activities obviously

increased, MDA content, and expressions of Cyt C, Bax, and Caspase-3 obviously decreased in the mod-

el group (P <0.01, P <0.05). Conclusions

HTC could obviously improve the learning and memory ability

of AD rats. It could reduce the damage of hippocampal neurons, which might be possibly related with reduc-

ing oxidative stress and inhibiting mitochondrial apoptotic pathway.
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mitochondrial apoptotic pathway

WA HI T RE W 15 02 ] JK 2% 1 3R ( Alzheimer's
disease, AD) [ FEZIE KRN —, ] IZ Wiz
TRl BRI AR — " . 7E AD B R TR
BTG5 AR N SR 2O AR R T AR 5 VT A
20, HPEEREY K AD JE AL TR, JEAS R HL B
T AL T, 25 SRNE BRI AR HAR AR T R
¥, T I8 75 I % (Huangpu Tonggiao Capsule,
HPTQC) F 2 KiE A 2 AZS E HE S w8
1= 6 BRAP LA, I LB R RS — B R e T
IBIT PRI HIR, DU RE 5 SORNE BRI, S T
B 25 BCAERYT AD BFEHIHLE , A S0 R HIIE s 12
55 D-2FZLBH I 5 RO I 55 33 5 B~ #3 AFE Bks a5 (B-
amyloid peptide 25 - 35, AB,s 35 ) 7. AD K F AR
RS R AR R HPTQC 9, WgE HPTQC %I AD
R R b ETE R I RO 28540 45 14 S0, X 4 Ak Dy 384 O e
FeRN 1% (malonaldehyde, MDA ) i 4 1k 41 1k
fitf(superoxide dismutase, SOD) .4+t H ik (gluta-
thione ,GSH ) FIZERLIAR IR T ik 12 AR bRl K C
(cytochrome C, Cyt C) .Bax .Bcl-2 .Caspase-3 [t}
ML, B) A R HPTQC JR77 AD #LTH, S HPTQC
FHT AD il R R AR LS50 4K 5

57T %

1 @ 10 Hi% Sprague-Dawley (SD) K i
60 H,MitEARR, A H 250 ~ 350 g, { ZRIER K
SIS A Y G, E A SR, S ) B A% IES SXCK
(f£)2011 - 002, AL 3RS 2B R 25 K30
S O ALV

2 Z5¥ TS R (LR B R —
B e = e e AR R, K A B AN NS S
1y B K,0. 35 glkn, ki AR 2 1. 16 g, dib e
20130814, & HPLC & W & K # £ & & N
46.2 ng/kL K ik 33.5 polkr, ik F M A A
T 25 g RLry o 4 AR ik FH A0 728 18 7K T 1]
141 mg/mL 47 mg/mL #FHK) ; FHhIRZ R IR5F (5 mg/
Fe, A D 290 A BRZS ] L 45 . 120322A 1 AT Hi

JnZEKECHEE 0. 14 mg/mL ) o

3 f&?ﬂj&’ﬁ(%g Astfss (3% Sigma //}ﬁl,{ﬁ
FHRT TS B A= BEER K L% 2 mg/mL ¥, 76 37 CHaEE
WEE 7 d, i AR R A ) s GSH ELISA iR 7 & K
SOD MDA i 7 & (Fg mt @ i 2B 9 TR ) 5
Cyt C.Bax.Bcl-2,Caspase-3 % i K L3k ( Bio-
world 2A7]) ;BCA i) & ( Bl = RAEVHEAAR
ONE) o MRS AR E A (32 Stoelting 23 /) 5 BEARX
(Multiskan MK2 %I E[I ¥ Labsystem j= i) ; it & IF
15 (RWD-202, RIIFEGIRFEA 7] ) s RM2016 J 2] A
BLC IR DR AR A BRA R 5 o 38 VR B0 pL (R H
Thermo Scientific /A &) ; 62 & M 5% (BX51, H A
Olympus A +]) ;FCM EER IR (35 Protein Simple
3] s LKL (042BR12088 , [ Bio-Rad 23 #]) .
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4.1 AD hibirigdsy K25 T K60 H
FRBE ML A A T AR 4 SRR A | o vl 30 5 M 0 v 79 e 4L
(K HPH 1. 41 g/kg , F AR MR, A4 Tl R
SERCE 3 %) | T E S R I ) A 4 (AR HPL,
0.47 glkg , #ERF TR, IR FR ) 2 RIRST
FREXT BRZH ( {377k Don,1. 4 mg/kg, # AR mHHTHA
MY TGRSR 3 4%) , 2 12 Ko SRR S
D= ZUBHIE A AU B 7 55 ABos s HESL. AD ZHIAR
7 A HPH  HPL . Don 4 41K BRL25 T I8 15 i 5t
D-}#L4,100 mg/kg,1 &/, 42 d, 521 d, &
10 % 7K A5 G I I TE 5T (380 mg/kg) BRI I , #5 K B
[ 5E 76 B 7 PR 2 A2 AL B, LR R R R S, W e
4.4 mm B5IF 2.2 mm gl s FIOR T R
5 pL (10 pg) ABgs_ss & AR, LL2E 23012
VBB R 22 TG BB 5 b T AR Il AR A . IR
GG AR K, A SR, D-2P LI s i
5714 d J545 T 259 T 11, HPH \HPL .Don ZH 7R 5
B2y AR BT AR IE RS, 328 d,

4.2 WM KBRS ORBET 2R ED 8 £
KB, #5,3 000 r/min B0 15 min, B i ik
T -20 CrksEH IR AF, 77 SOD 7% M Fl GSH .
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MDA ()&t ., 416 KRR, 455 78 vk i 1 HL
0, A 40 B T A 4 Y VR S T - 80 °C
A7, T Western blot 75 £: Il % Cyt C.Bcl-2,
Caspase-3 KL, FwM 6 HKE, G, &
OHEHETE 4 % Z B HEE [ S B [ E B 2141,
AT HE B850 55 58K B S5 plr 28 oo 3 15 40 f
PELLIE ISR Bax ik,

5 WEHRbR BTN ik

5.1 HkmEERH CRA Morris Kk H L5
(1) 306 SE VS AR I 2 >F Sz K BRI 27 2D 1CAZ R T . 45 T
D-P3Lb% 37 KRG IR HEA T eV AR I 9256, 1 IRER
5 K, [ 4 R#FETINGR, 5 HIMOKEE I 4 DL
H BT X Bl A2 7K TR 7 5 A K H 1 57 bk
BRI (KRR raaafE) o #5790 s KRR
AR BT &, ¥ K5l 27 &, bR e %
90 s 5 5 K, W5 3 LR K RHE X FE A M,
O ST IS 8 106 3R VAR I, VR B A2 R . B R AR
FALFRE Morris 7K 287 EIZR A 2l WAL B 2R 58 56 1

5.2 IMZITTHRMIEN R HE Q@A
[ I L 2R AL I, V) R (SRR 5 um)
TR SBEBK , 3 TSR ARG YR LT R
Jeft e WA T USSR BRI S CA1 X Rl fh
&L ,400 558 FHARE

5.3 il GSH il MDA &4 % ELISA #
I R BRIV o GSH & &, A s A I oK R i 3
MDA &, HAAEAIES M & 45,

5.4 Ifi{f SOD Witk R @GN, ik
PVEZ BGAR S 45

5.5 W44 Bax kik RAMREALE
WAE o W R BUNZH ) ks 2K f5 , AKis g &
TN H, O, T WA P IR o A8 AL P i 2355 , 8 i o 4
HLR B Bax —41 100 pl,4 Cal s hn il F4i e —
$L100 wl/f,DAB W65, R AN e PERY i
H G O B T g CA1 IX Bax RKikJIFHA
fe Bax PRI 0 40 M A% S S A4, P 34009 B
{# (mean optical density, MOD) # J113€ 4 & 2H 1
225 Kt JeDa 801D EHE /M R4 R 4 .

5.6 W44t Cyt C.Bcl2.Caspase-3 &
i R Western blot ZeAGil, $EEGE SHL R EH,
BCA 2 HE it ,10% SDS-PAGE Hiik /8 Bk 1, 5%
JEE, P, APt K B —$t Cyt C.Bcl-2.Caspase-3
(1:1000) ,4 Cibi. MALLISERLS I9G, iInA ECL, &
FHEEB UG IR . BERL G AL ] 2 5t 3 B B 1
SAFKEE. H B-actin fENNZ IHE HER SN

SIKBEH AN . SCI0EE 3 IR,

6 SitEJik R SPSS 17.0 #1748
0T B X £s R, ZA BRI ER 2
AYHT LN LR FHLSD s, 77 25 A8 5% 5% HiDune
nett's ¥4, P <0.05 N2 A5 L.

& R

1 SARRERBREBLER(ERT1) S5EBFAR
YA BRI R BRI R B A K, 2 R SR
BL(P<0.01) ; 544 b4, HPH \HPL .Don 3 4k
EVES R AR . 45%5 (P <0.01) . 5 Don 41 b4, HPH .
HPL 28k R I22 R TG 4 3 L(P >0.05)

R SAEARRBEEHF RIS (x£s )

215 n i (mgkg)  REEERE(s)
BFAR 12 — 14.21+7.52

LAY 12 — 27.35+6.98*
HPH 12 840 17.21 £6.72%
HPL 12 420 20.67 +7.43%
Don 12 1.5 17.56 +6.82%

0 SIRFARALE, *P <0.01; SHAIAH A, 2P <0.01

2 KUK B SR A O LB (T 1)
PR Zou AN M A A R TE 2558 %, A0 HES ) 23X
BV SURSIS LY S a3 e I Bt ER v )
RS R A W R AR, HEFIZETL, IR AR O, Bk i b
PET RPN 22 L, B ARG /N, A [ 6 1A

W ARBTFARY: BAL
M4, CHHPH4; DAHPL
éﬁ; E%Donéﬂ; @Zlﬁj

B 1 AR S CA1 XM ZITH a1 i
(HE %11, x400)
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BEZL, HPH 21K B T 00 2 AR5 e 5, U 38 06-
57 ABAT R TEBUG , HPL 41k LI 25 28 240 a4k 51 o5 . .
B ALIRZS A 304040 2 G tH BB 5, Don 41K = 3 an
Y T 2 A LS 5 R e 2 03]

3 441U SOD itk & GSH MDA % # Eo2
Hofs(F2) T ARYUL SOD i ¢ . GSH & it e i, T o]
MDA % 4t 26, K% 2 SOD i ¥ . GSH & 4 1%, oo H H = = B
MDA &, MALILE, ZR A G2 E X (P <
0.01); 5#imI2H kb %, HPH . HPL . Don 2 SOD i% W S5 TF AR LR, P <0.01; 5458 41 H %k,
P .GSH 7 i B 8 FF 5, MDA 47 &t B g B AIE (P < #P<0.05,%%p <0.01

B3 HAKRIED Bax £ELGER LK
5 &4 KEIFD Cyt C.Bcl-2,Caspase-3 &
HFRALR(E 4.5) SEFARALE, B4 Cyt
C.Caspase-3 tE H R A B ImM (P <0.01, P <

0.01,P<0.05),

®2 AHRRIMITEH SOD itk & GSH.,
MDA FEILE (xxs )
il SOD GSH MDA

HE (mgkg)  (UmL) (ng/mL) (nmol/mL) 0.05),Bcl-2 H KLU BFEML(P <0.05) ; HHAIL
BTAR 12—  140.34228.53 12.87£2.21  18.36 £6.48 S ,HPH \HPL 4 Cyt C.Caspase-3 & [ &Kk
BB 12 —  90.72:31.26° 8.64:1.96" 29.36+9.56 IE(T(P <0.05.P <0.01) Bel-2 B 1k K] 5Tt

HPH 12 840  128.67 £26.342211.35£1.72%% 20.48 £8.342%
HPL 12 420 125.83£24.54°%10.68 +1.83% 22.51+7.642% = (P <0.05) ,HPL 4 Cyt C .Caspase-3 % [1% A M

+ AN n AA 4 AN L

R R SRS UL B GNP <0.05) 502 KK ST P <

0.05) ;Don 4 Cyt C.Caspase-3 % [ £ 5 ) I i &

4 FHRKBIELY Bax itk (K 2.3) HBF k(P <0.01) ,Bcl-2 fHRIEHE AR (P <0.01),

R4 Bax Fik# /b, BiRIZH Bax # ik, MOD W]

BETRTFARL(P <0.01) ;HPH .HPL .Don 41 Bax

Fik 1) MOD % 5 8 20 B & B¢ ik (P < 0.01,P <
0.05).

CytC === ~-- o=y —— 15kD

BCl-2 e wws amun wwm smm 53 kD

Caspase-3 — N wm— — — 30 )

B-actin s s ew=n o= e /3 kKD

1 2 3 4 5
1 MR FARA; 2 AL 3 K HPH 4154 24 HPL
21;5 & Don 41

B4 K4KRHED Cyt C.Bel2.Caspase-3 HHER

1.4
12 4 =Cyt C/B-actin

1 s T s *Bcl-2/B-actin
1.0- N & c i
A 4 "Caspase-3/B-actin
0.8 i B
06
0.4
0.2
e - T

E: SRFARMLHE,"P<0.05,""P <0.01; 5HAH L
#,"P <0.05,%*P <0.01
5 H4IKMIED Cyt C.Bcl-2 J Caspase-3 1KLL
A v N

4

¥ e R
| S & & O
B2 RAUKRIGT CATIX Bax Fik4ER AN PO R FEAD KA 2 ITHY
. (fesdifl, x400) . K X
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KB FRM BN oA TR AR S 0 A
T-MAEMERZ —, LRRIEREIHTES )G, 1040
ML BT AR Cyt C DL AR T K+, 51 Caspase
UK RN, 3% Caspase-9, x4 i 1% Caspase-
3.5 T Hod, SRR E 7 M A
Fi52%] Bel-2 (B-cell lymphoma gene 2) & H % %
()i ¥E . Bel-2 #l Bax & Bel-2 I8 5, Bax &
—F TR e T &A1 Bel-2 S —
TR i 11 23R e s o (WSS i R R
M T AT

SRR B LA TS P 0™ A R S AL B T R 4
Z ) ) Bl AV O T B, BB, ) ER R A AR A
TR P, A B A TR Bk AR A S, 7
A= MDA |, 4k il SR 2 1 R () 25 44 AN TR, 51 41 g
i, SOD JEAUANEER B B HE R, GSH 2
A 2R ENE IR AN H 2 R U =k, AR
PUAALVER, AT LSRR g B e

AD KR, AR TERK N TTAR, il 5 & & 1k vy ik , 175
ST M LR 358, 1% Caspase, T 20H £ 41 il
AT, B2 IT 2R Y AL FIURAAE . ASSE86 A0,
FER G s 13 53 D=2 ZUREIE & BN Z5 13 5 ABos . 35
#ar. AD ShRERL S, AT 20 A RA% adk R vk OR300 B
FEA, oo A7 7™ i, BN AL 5 ol MDA £
S i 5 L SOD i R I I AR L GSH 5 it W i [
I, B2 7 s B0 A A0 8L i 21 41 Cyt C.Bax
Caspase-3 ik W W34, 1 Bel-2 /7 3R 35 U] &
D PEIRERLR A T IR

BT IE 55 R TR T SR A BRI A, D fig R ]
FNE RS, It AS KAMTR, KRB HGE S, A
B ERRIT 55, 2 B AME e, NS AT A0 i, e
AN /A R EIRYT AD BIRYY Kik. g
NS &M AS A Rgl % AD KRS oc A
AR VER, AL AT g 28 0 B W GSK-3B i id Pk
M AR IR AL tau 2K A R R M SEBLAY 2 5 ks e
TR AT 2l AD K R 2T ARG I 4 i H
b DGHFS Jrif 9 LTP™® o JI1 & w5 i )11 25 v
ATHA R P25 AD BERL/INER 1Y 2T 0 C RE T, el T
JHBRAE RGN AE ™ o AR STIR e B 3 7 i A v LU
3o YD AR A R AT R BORAR PR TR A ST AD Y
YERT, Al RTGST AD $4AEF A 25 4T T SEgnial
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