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£ 4% Hsp84 \Hsp86 3 ik 4 % i & Ak i
/N SAMPS [ B A1 (9 1 5%

FEE R b ORTH 2 & ¥ %

BE BB HiT#KkE%E S (Hsp)84 . Hsp86 L ik %1% s X SAMP8 (senescence acceler-
ated mouse prone 8) i & % 4948 X B AT R 0 AIEAE R . FHiE K10 R EF 40 A SAMR1 (senes-
cence accelerated mouse resistant 1) 4 EF 3B 20, %I 30 X SAMP8 & RBHMMHK F R EZo AT G
SRR At R 4AAedE R4, 10 R, ATRAL T BAHES ST, 3E RAAT R T BmASE 2 4E RAL S
AWML T F ORI HER 1 R, FHE15 K. NS4 Z AR, &0 & D B & &
& Ji # A ALK -F; Real-time PCR #= Western blot i # ) 7 & % Neuro-2a %7 . ¥ Hsp84 #= Hsp86
MRNAFe & &G R EEIL, R 5HEFRAkE, =g st Ba %R LRy 2HEIK(P <0.01) % 528 A
A4y & B (superoxide dismutase, SOD ) F= 4t H Ak id &1L 4 B ( glutathione peroxidase, GSH-Px)
KFFH(HP<0.01),BAM B FAZaRELNKFIFFH(P<0.01,P<0.05),#% 3% Hsp84 .Hsp86
MRNA fe &% g 2K KA (H P <0.01); 5 g BaAff RALE  AHAERETHERIERS
(P <0.05) ;# % SOD #= GSH-Px K-F L4+ (P <0.05,P <0.01) , 8 &M & F 4% & R # A ALK F BAK
(P<0.01,P<0.05);# % Hsp84 .Hsp86 mMRNA #e & & 23 Rk (39 P <0.01), ARy 35 L E G #)
Neuro-2a #zajie. ¥ Hsp84 #= Hsp86 mMRNA & ik K-FEAL(3¥ P <0.01), £&it RXEZaMANKLHRY
¥ % % Hsp84 #= Hsp86 #& ik T M2 % ik, SAMPS8 fin N KM & G ffein R L 6G3 0 RE . A k@ L E 4
Hsp84 #» Hsp86 & ik 3E 4 i %
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Acupuncture Regulated the Expressions of Hsp84 and Hsp86 and Postponed Brain Aging in
SAMP8 JIA Yu-jie, NIE Kun, ZHANG Xue-zhu, LI Jing, and GUO Lin Institute of Acupuncture,
First Teaching Hospital, Tianjin University of Traditional Chinese Medicine, Tianjin (300193)

ABSTRACT Objective To observe the correlations between heat shock protein 84 (Hsp84 )/
Hsp86 and brain aging in senescence accelerated mouse prone 8 (SAMP8) and the regulation effects of
acupuncture. Methods Ten senescence accelerated mouse resistant 1 (SAMR1) were recruited as a
normal control group. Another 30 SAMP8 mice were divided into the blank control group, the acupuncture
group, and the non-acupoint group by random digit table, 10 in each group. Mice in the acupuncture group
received treatment with " Sanjiao" acupuncture method. Mice in the non-acupoint group were needled at
two fixed non-acupoints located at bilateral hypochondrium of the body. Catching stimulus at equal volume
was given to mice in the rest two groups. All intervention was performed once per day for 15 successive
days. Neuromuscular coordination of mice was evaluated. Levels of oxidative stress and protein carbonyl
were determined. mRNA and protein expression levels of Hsp84 and Hsp86 in the hippocampus of mice
and Neuro-2a cells were detected using Real-time PCR and Western blot. Results Compared with the
normal control group, the success rate of tight rope experiment was lowered (P <0.01), levels of super-
oxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) in the hippocampus were reduced (P <
0.01), the levels of superoxide anion and protein carbonyl increased (P <0.01, P <0.05), mRNA and
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protein expression levels of Hsp84 and Hsp86 in the hippocampus decreased (P <0.01) in the blank con-

trol group. Compared with the blank control group and the non-acupoint group, the success rate of tight
rope experiment was elevated (P <0.05), levels of SOD and GSH-Px were increased (P <0.05, P <
0.01), the levels of superoxide anion and protein carbonyl decreased (P <0.01, P <0.05), and expres-
sion levels of Hsp84 and Hsp86 in the hippocampus increased (P <0.01) in the acupuncture group. mR-
NA expression levels of Hsp84 and Hsp86 were decreased in Neuro-2a cells after treated with AR, _ss

(P <0.01). Conclusions

Increased oxidative damage of protein and decreased expression levels of

Hsp84 and Hsp86 might be partial reasons for resulting in accumulation of denatured protein and brain ag-
ing in SAMPS8. Acupuncture could delay brain aging by regulating the expressions of Hsp84 and Hsp86.
KEYWORDS Alzheimer’s disease; aging; heat shock protein84 ; heat shock protein86

Bl /R 16 R ( Alzheimer's disease, AD) J& 3
EAACERN . MM R R AL, A
T, AN PG R Y A D TR 5 B SR
. Mz AR 5B E TRz
KA, BUS R AR N 5 R (e i 2
A ReE— B . B IEMREE A (amyloid
B-protein, AR) UTRUE B EAEREF Tau 2 (i 4
FRACTE WL A R 21 4 ) i 245 2 AD |9 R 3= 00 FLRR
iE, P00 R B0 38 5 B 1 B R o B A S S B 5
AR KRR A R

PARTEE T (Hsps ) & —K 3 FIEE&E A,
ML PN R 1 B o e o i AR5 o o Hsp90 BRI i
WO T 7 A AR VR A R & IR TE W 42,
37 178 ke 2 1 R SR DT XoF 4 A 3 R R e
Hsp90 |1z Z 5 Z i 4fl i A= i 1 20y, A7 42 12 440 Jif 34
B A A0 e 22 SR TR 5 e F B PR A A
FE NN P 43 3] )2 Hsp90a Al Hsp90 B ; 7E /)N FR 4
JiE Py % Hsp86 Al Hsp84 .,

s 1k . SAMP8 ( senescence accelerated
mouse strain 8) & H A5 | kA Pt 2 L fior /N,
T RERG IS B0 AR TUAR P 2800 2 2Rk S8 B U281
AR T AL | DR il s B AD 5
I Z i, AP SAMPS K /Ni Neuro-2a #
2N IS X5, 3T Hsp84 Fil Hsp86 5 SAMP8
ki 5% 2 (AR P BT i R 454 L A e B SAMPS
R R T R B A AL

B 7%

1 Zh%¥ 30 HAERRE 7 H & SAMPS
10 H[EEIEH %1k B SAMR1 (senescence accel-
erated mouse resistant 1), fal F& 15 5¢ 2 A 1 444
T, BHIREYUK. Shd R E 2RSS 8
BB g sh P AR AL, SA%IIE S . SCXK () 2015 -

0003, I o

2 FEGEGN AL H AR IE AL g (super-
oxide dismutase,SOD, it %5:03/2015) i & H &
T (#£'5:032015) .4 ok H ik i S AL ¥y g ( glutathi-
one peroxidase, GSH-Px , it 5:03/2015 ) F14E 4 i
IR & (L5 .032015) W A /5 A= P B
FAH A 7, Neuro2a 41 il & b 5L = H A,
AB,s3s (Sigma A7, it 5 :055K4624 ) . TRIzol ( Life
Technologies 7~ F, #t5: 1065074 ) ; Superscript
First-strand Synthesis System ( Invitrogen /A &,
#5:1168191) .Platinum SYBR Green qPCR Su-
perMixUDG( Invitrogen 2 H], #it*5: 1108077 ) . anti-
Hsp90 alpha antibody ( Abcam 72y #], it =
GR35643-1) . anti-Hsp90 beta antibody ( ABCam
/Nd], 5 GR35685-1) | anti-B-actin #i 4 ( Santa
Cruz AH], M5 :c0311) . b2 & GIEY (Millipore
NH]L 51030502 ) . PCR X (#15-: 7500 Real-
time, Applied Biosystems 7\ @) . i b5 X (5.
EIx800, Bio-Tek 2 wl) .2 T & F ¥ BN (B4 5
TE70, Amersham 24 #]) . B KM E R 5 (B 5.
ChemiDoc XRS,Bio-Rad A #H]) .

3 EhWmrd LTI EEC10 R g A
7 AR IER EAL B SAMRY S IEH XTHRZL, 55 HL30 B
SAMPS FRFHLE 72 15 43 S 25 0 BRAH &t ) 20 A
XA, B 10 Ho SFRIA R AT =487 (45 A,
TRABETC) FHEFAT R, OO IR b e A i
T o PR =By o BRI VR I op v fle O A 2
= B At ds i #hE 30 s, Mt e 51430 s dE
JCEH IS B PAS [ & R /AL g, A7 418 T
106 s, HEEREHH 1 K, 2k 15 K, 45 8 RIKR
1 W BT EZ IS ]

4 KFE R T

4.1 BELEIH s sl 2 LA PRE T R gl
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48 (K 60 mm, EHAE2 mm) ZEPIACKE B 40 %, 4028
= THLT 20 em, R/ INREE S T4 1, 2 1B %
ARASE LRI T 28 7 v ok, 24/ BB AR T 48 15 ik
o ¥ 60 s WELRFEFHN ST A%, 0 R/
IAA& R EHRNE YT 45 oG S Bk T B ag il ae, - 2
ANEREERINA 3 Wk, L T 2 Ko

4.2 g H AR AR 1 B S KT e
HR I EH A5, >R FH SOD 8 %A P 25 7 Fi1 GSH-Px il 7
B I v AR AL UK T 5 SR FH AR B B e Ak 1) &
N 7 38 1 BB AL K- o

4.3 4Hfifi Hsp84 F1 Hsp86 mRNA ik %
H Real-time PCR L4l Hsp84 £1 Hsp86 mRNA
F35, 20 wmol/L (1) AB,sqs A FE/NE Neuro-2a 12
Y}l 24 h, 753 AD RREACAY vk b oy B 4
I SEAN I, 722 BE RNA $2 G5 & 32 BN B TR-
lzol EARHCH A £ RNA, B2 pg & RNA AR i
¥kl cDNA . N 444 : 37 °C L% 5% 60 min,
95 °C 5 min Ki% M-MLV 3% 5%, Bt 5 pL cDNA
IMARIEHA BT 14 . 2044k SYBR green 12
PR Z H S2 U 8 B PCR G 4H 41 Hsp84
F1 Hsp86 KLPK A XS T4 X Hi [ GAPDH 3Rk 1H L
Frf 519k B Primer Bank 348 . 514 M Ll
T4 M. Hsp84 L 5| 4:5"-CCCATCACCCTC-
TATTTG-3'; F 514 :5 -AAGTGGTCCTCCCAGT-
CA-3'; Hsp86 I iif 5| ¥): 5'-ATCTCATTCCCAG-
CAAAC-3'; Fiii5]4 .5 -CCAAATAGGCAGAGTA-
AAA-3', GAPDH L5 4):5'-CCTTCCGTGTTC-
CTACCC-3'; T it 5| #: 5'-AAGTCGCAGGAGA-
CAACC-3', PCR ¥ #44:/1#:95 CHIAE 5 min;
95 °C 10 s.50°C 20 s.72 °C 20 s, #1740 PMEH,
s, 2 O A L, 155 Hsp84 Il Hsp86
MRNA (A FRE . B AR S A 3 1K,

4.4 Western blot il Hsp84 #il Hsp86 &
H&E Wil S 2, 5 R ik S IORE S i
SR E S, EEOFESIETT SDS BN I I A ek
HL Uk R B S, 4395 Hsp84 (1:1 000) \Hsp86

(1:1000) M —Pi 4458, T4 S5AHM I HRP FRric iy
ZH(1:2 000) 4438 Ab2E RO B E TR, B E
Bt 2R 40 W O % A . B A AR R A
3 WK BUYME M. SEER L) B-actin(1:500) 7E A
Z W),

5 itk R SPSS 13.0 BAF T4
e PPABIRIATIES A0 Ky 2555 v iy, 11 ¢
B X s Fono AL R SRR 2R 7 2250 # , 20
S 2H [A] ORI S ST FEAS t K% . P <0.05 S22
SAGIFE X,

Z =
1 SAH/NRMENA DAL (R HIE
BT BRZH LA, 25 ) B2 S 4 S 00 L ) R BEAIR (P <
0.01) ; 55 LI HRZH AR T2 P A%, S 20 B 2 S0 5
WP THE (P <0.05) ¢
F1 KA/PEMHEIAYAELE (%, x+s )
415 n ARSI I R
IE X B8 10 73.33+10.33
25 [0 R 10 46.67 +13.66
gl 10 58.33 +11.6944
[ 10 40.00 +10.95

S IER X I A, *P <0.01; 5728 (A% B2 LL#, P <0. 05
5EH HE, 4P <0. 05

2 YU S VR A DO B TS A K
R (£ 2)  SIER R4 A, 25 A gL i o
SOD #il GSH-Px 7/K-F-H] 2 T~ (P <0.01) , M4 BH &
FHE AR = (P <0.01, P<0.05), 5
25 OO HRALRIEE 7 b, & A Y RE 4R =g & SOD
1 GSH-Px 7KF-(P <0.05, P <0.01) , F&{% 42 I 2
TR AL K- (P <0.01, P <0.05) .

3 [ 44 Hsp84 \Hsp86 mRNA ikt
W(F3) SIEH XYL, 25 [0 R 4L i th 41 41
Hsp84 .Hsp86 mMRNA /KT (P <0.01); 5% H
Xof BRLH LA, A1 413 T 4120 Hsp84 \Hsp86 mRNA
KT, B AR/ X (P <0.01) .

R2  HA/NRIGF DB EAN N E A BRI K (xes )
- N SOD AT GSH-Px =l e Y4
- (U/mg pro) (U/g pro) (U/mg pro) (nmol/mg)
E 5 % R 10 47.19 £6.34 387.26 +45.41 15.13 +1.47 2.67 +0.78
25 X R 10 37.45'+3.12*" 524.63 £59.89 ** 5.09+0.78"* 3.59+1.03"
LAyl 10 41.55 +3.46°4 405.23 +37.24004 7.92£1.44504 3.01+£0.88%4
E[S16 10 38.13 £5.30 508.84 +35.93 5.52 +0.99 3.65%1.20

TE: IR X AL LS, * P <0: 05, " P <0.01; 575 FIX JEAL 4R, P <0. 05,%4P <0. 01 ; 5l sC 4 L, 4P <0. 05
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£R3 KA LHL Hsp84 Hsp86 mRNA
X FIBEILE (%, x=*s )

25 n Hsp84 mRNA Hsp86 mMRNA
1B X HR 10 100.00 £12.28 100.00 £10.94
y=payi 10 13.51+1.84"* 16.13 £2.26 "
gl 10 28.38 +3.0224 29.03 +2.65%4
15N 10 13.66 +1.50 15.92 +1.88

W HIER X AL LA, P <0.01; 5728 AR R4 e #e, P <0. 01
SRR, AP <0. 01

4 HH/NEIED Hsp84 \Hsp86 & [ 723k /K T
P (B 1) SIE# X B4t g, &5 A X B4
Hsp84 .Hsp86 #E [ 32 ik /K- 5 5 25 1 X iR 41 A
B bR, BT I AL3A TT B4R P A, DL Hsp84
VAR L LR

84 kD“ _—

86 kD ﬁ- M Hspso

IEIIE%Y WII:I B 2 U
ST UL B

B1 &H/NE#ED Hsp84 \Hsp86 HHFik
5 WML Hsp84 .Hsp86 mRNA kK
VI (F4)  /NE Neuro-2a tHAHILE ABosas /s
S35 24 h 5, 4 Hsp84 .Hsp86 mRNA A%t
FkAKFETRE(P <0.05)

R4 WHHMWZHM Hsp84 .Hsp86 mRNA

X RBE R (%, xxs5 )
2H 5 n Hsp84 mRNA Hsp86 mMRNA
1EH R 3 100.00 =11.29 100.00 £17.84
ABas -35 3 67.57 +6.66 58.97 +7.87"
SR X R AR, *P <0.05
1 I 4

R R, PR 4 R G K R R T8 M A
B ZAE S I Z IR PER LR GE , S 20 A
HIIN . 20 E A B EERIRE A BRI R, 18
HAPREE LRI R, P ER A R A LA,
MR E R A B ER FEEE K
FEEMRBINI RSEL 7r , Z R R GLIBAT PR B
U AD |8 AR FR 255 E A0 LS 45 0 2R A AL E 45 1 5
BITREPERIE®

Hsps J& 2 S/ 75 & AR ~F 1) — 20y FHEB R
1, R 200 B P R o o e 4 T T o AR S LA P IR
PEBG I RS0, Hsps 76 20 M1 38 44 Ak 27 55 N J0fi g st
ONTN s = SN BUE: 53 i = DD W e P& )
FE ARSI AW IE W TR, LT Hsps
IKOF-ZHIFFLS . Hsps 93635 K P2 I 3 4% 1 4
L2 phRE 7 B 2 5 40 I P B 1 5 8N A 7 RE ) i AR
B, R A 2 1 40 P 5 9 4 B s . R
A WIEPE LR E I AR 5 O o] W F Z R 4 R 5
P, LR RN AS R R N A MA AR R AT R AR
PR TR PR AN X 5 2 A 23R A7 MR AL
FERR B R L AR Y pl 2 B G 35 E AR L
Hsp90 7E4iffih RixFEEK &, ) 2S5 2t
AT 20, 76 2 20 G A L 0 o 20 R s T A
Fi. Hsp90 BES & FURES AT G, 12 2E 37 A4 Ak
FEIERR YT & B, b7 1R HIE 55 R A s Hsp90 i fig
HEASPETR (AT S5 B 5, #7181 R WO 3 3h iz
TR AR M 22 B A 5 7 L% B I FE A P LR, DT X
AAE TR

AB VIBUE B EAEBER Tau & (108 BB R LK
LR 2 2T 4 S g 45 2 AD 9 K T S BRI, —
FHH B 5 E A RS W ITEA %2 . Hsp90 fE 4
FEEARIEHITESM EERNF, 235 Ap BERM
Tau i FEBFERIL TR TS . BF9E om R & & AD J
MCI & & 0 IfiL 35 Hsp90 7K F 4 & B 41 i &
WO R R Hsp90 /K, AT R Ik AR i Sy i 2
BT $R Hsp90 5 AD MIfEFEH VIR,
ZINJIE R 240 I PR %) 5 4, AD i PR /0 B I 4 i
RS AR HERUE % UM ¢, Hsp mlilid TLR4
WS NF-kB #1 p38 MARK, i#t— 75 S /MR i
20 BTG Ak, A /DN I S5 440 L 1) 7 A LR AR A LA
M AB K. Hsp 5 AB 1E 40 g N 3k & i,
Hsp90 w4l AR (1 5L 1A A 5 If: LA vl B AR i 11 Jr =
WA AR O SRAE T 5] AB I M R4 H
Hsp & Tau 8 [ Y 28 55 F R i ok A v b 2% 4% B 204
Fi. AD iiivh Hsp S ocefdegish s i, H &
KA G, Hsp90 i i 5 Hofh 4 F 1T i R
A1, 88U Tau RE (it 58 Tau & AR (20
BER AL Tau & I R ; Hsp90 & & Wik {E i Tau &
AT RS LE Tau'™ ™' Akt 5 Tau A
BB IL 25 ) AH O, BEPH S Hsp90 E &Y/ F 19 Tau
R AR, [ B, Akt 38 & Hsp90 Y% M A,
Hsp90 & Mk 1k il 4 i Akt 5 Hsp9O Ay4s &, finis
Akt [, AT Tau BRI KF 0,
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AHFIE LI 8 H % SAMPS it 2 L A b I M 4%
22 ik N A5 05 AR 1 IO SE AR K -3 &7, R B
SAMP8 T HH I B & A, & J5 i = 19 A AL Bz 0K
P FEUN N E AR £ . ANFIE IR &I SAMPS
i Hsp84 Fll Hsp86 ik &t T [ 5 [m] Hif 241 Jfd 55 5 i1
TESE AR s 55 30 ZUI I 1 22 41 il Hsp84 Fll Hsp86 HY
Feiko Uk B I 4 2L P R fig ) R B 8K
Hsp84 F1 Hsp86 7E A & Ml ¥l T Wi J R ik .
Hsp84 F1 Hsp86 1[5 = ‘T B H. Jo 2 48 i K 2 A8 1
B FRR T &5 R R R 8 2 RALE R R HE
t, 3 i SAMPS ik PN A2 PR 8 A HEAR, d 4 5 BU
EH.

C SRR O SRR B A 2 AR IR R & R
FRRISE o Sh iR AN R, AR AT 2 R
S TSI A1 A g = ST (7o & 1 29 s N Nt
£ R = AR R S ORI R 1 P2
P RN AR R TR T, TR R
AT SLYETE B RE S1, BT LUKS #0353 5 )5 K RS <
(BRI B YA OC o T = 5 2 4 S0 IR AL e
HR AT AL, T SR = AR, I A
MERAAE i A S5 RS #E AR PHARE K
MR 35 B S D00 A 2k e %, 3okt B AS 3 D) ol 1]
£/ LS U IV LUy 1 S P N |1 A ) 9y = S W Ay
FEBRTARIR . AT ERE IO e Al
MEAUE =8, A ELERUR] A, R R DT
AL R = AR S R SR, s AR, DA
AL, AR T O B A SR T AL, B A TR
TR ITCA o DU 7GE i T = A AR B AL,
PAT AR ER T S IR ) AL, BEAS m AL, BT
B —, Ur R L0, i v B AT I R L, DA AR IE
EHSACTIRER Mk . FTBIAESY kI, £ 5 RE
W1 8 42 5 SAMP8 LI 2 )30 A2 /e S " L ki
CE DA ) A P i 3 A 4 o L 3 ek 2 I iy S
B CELORAR I BT AE Y B T S 2y
HSEHL ) o A WF 5T 3 — 20k B, B G T RE B AR
SAMPS Jixi P 4 A I R AR SR A KT, 4
Hsp84 Fil Hsp86 % ik &, & 7/~ £ #il i o fi¢ iF
Hsp84 F1 Hsp86 % ik >k il /b & 1 B A Ak 46 17 iy AR
2B BN REGE v w2 nIAE T .

Zi I, Hsp84 F1 Hsp86 1] fit J& 4k 28 % # IR JT
AD Mg fEREAR, & 5 B — L IR A5 Hsps 53
ZALAD PFESCHE, LR B AD & Ss AL B I & A
IR ST A R AL TIE
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