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[ Abstract] Objective To observe the effect of electroacupuncture on the volume of cerebral infarction, ap-
optosis of cerebral cells and the expression of protein kinase A (PKA) in the cerebral cortex of rats after ischemia and
reperfusion so as to explore how electroacupuncture stimulates brain protection. Methods One hundred and twenty
healthy, adult, male Sprague-Dawley rats were randomly divided into a sham operation group, a model group, an
electroacupuncture group and an electroacupuncture with pre-stimulation group. All except the rats in the sham opera-
tion group received occulusion of the left middle cerebral artery using the intraluminal thread method for 2h and then
reperfusion. Before the operation, the rats in the electroacupuncture with pre-stimulation group were given 30 minutes
of electroacupuncture at the baihui, dazhui and right neiguan points every day for 5 days. After the operation both the
electroacupuncture group and the pre-stimulated group were given that same electroacupuncture regimen. The other
two groups received no special treatment. Garcia scoring was used to evaluate the neurological deficits of all of the rats
5 and 10 days after the intervention. Meanwhile, the ischemic volume, apoptosis of cortical cells and PKA-positive
cells were determined using flow cytometry and immunohistochemistry after triphenyltetrazolium chloride (TTC) stai-
ning. Results The neurological function of the injured rats was severely impaired, while no neurological deficit was
found in the sham operation group. The average Garcia score, cerebral infarction volume, cerebral apoptosis rate and
PKA-positive cell expression rate of the electroacupuncture and electroacupuncture with pre-stimulation groups were
all significantly better than those of the model group at the same time points. The averages of the electroacupuncture

with pre-stimulation group were all significantly superior to those of the electroacupuncture group at the same time



- 824 - AR RS RS 2k 2019 4E 11 145 41 %% 1181 Chin J Phys Med Rehabil, November 2019, Vol. 41, No.11

points. Conclusions Pre-stimulation using electroacupuncture can promote the recovery of injured nerves after cer-

ebral ischemia and reperfusion, at least in rats. Electroacupuncture’s protective mechanism may be related to its re-

ducing the infarcted volume, inhibiting apoptosis of brain cells and promoting PKA expression.

[ Key words] Electroacupuncture; Pretreatment;

generation

DOI:10.3760/ cma.j.issn.0254-1424.2019.11.005

i A P2 SRS R P 4 JUE S R RE S R B =K
FETZIR AL, AT 43 Sy i O P A O R R 2k, Hid &
859 A 2 e i ) e ot A R AR R LA R R
BB R RS B R RE RS MG
TR, 70% ~ 80% it 1P B 2 v E 1A AN R RE 2
BAE | F BRSO R e H R AR TR AR
TR A R A — RS B
FHFIRTT LR | BT R 2500 R S 2 R 2 R 5
PR JUHAE IR T Bl i A O T B AN A Rk
SRUOT e < RME R N e L AR T Bl i
i 2 H B FH T 388 2 38 3 oAy T I I e
ZIREHBER T AT B IR, AT T i
PP I S I PR T R L2 i 4 e b 2 A U A S
2 SRR (EN= 5T S Rl K Wil s 2t R AR VRN AR
A, ASHIF ST AP0 H AT X i e P8 ¥ R U
FEBCAARF i 40 6L 98 1~ B A ik 1z I3 2 8 A (protein
kinase A ,PKA ) Fik 5200 , 9725 80 B BT IR AE E g
Bt P T K SR 2 T REIR & B AT REML

M 5TTE

— )

PO ATfdt R 14 Sprague-Dawley (SD) K E 120
HREE 240 ~260 g, 15 1 2R, i 5 R T UG S 30 3 4
EHEARA AR 3PS HIES SCXK (&)
2014007 1, 4% B FE 1 )8, mFE KR H e,
POK, EIRAERITE (2322) C, ARSI, Rk
12 h,

= B A S e

R HIBEHLECF R A 138 120 HfEH: SD KB
TR BRI | H A K A ORI A, REA 30
HK R 876 55 59 3l ) 6 3 2 % 78 9 = I Longa
TRV R SIS S ki BRI 2 | P A 2 R FL T T
5 2 R S e 0 K i v 3 Jik BHL %€ ( middle cerebral
artery occlusion, MCAO)2 h F-E 1 SRR 15 A Al
DIFRaEan ™ . KB IR EE 5 B 220 Horner AiF FHAE $2
Jre Ak s I A T J e | P, AT e o A e P 4 A
TR K BRI v [ L (B TR 0[] AN BEL W7 X A v
BhlkIM iR, =M Bederson 25 A 44 1 #0 2 T BE VT 43
RS B 5 R4 1~ 3 4 I S2 56 K Rl AT

25
Flo

Cerebral ischemia and reperfusion; Rats;

Nerve re-

= HIRCHT S T

T BT BT A R R T TR K R
F A il Bt L, 2 BEC B B i S AARBG O ik, 43
ET B 2 KME I A7 B BN SR A, SR S B2l
G6805-2A HIHLEMA T AN, 5 B HL B S 50N B % I (5%
I 4 Hz, %50 20 Hz) K0P 9 0.5 ms, fiiti R 2 V,
g R LIRS 0.5 mA, HELBR TR 3 4 R T AR
K FH LS A 2 KMER AN OGS d, B H
FBE 1R, B UCRRLE 30 min,  HL BT 2 Ko L AT U 2
TR 2 2 B R 2 R B A N S, B H
JE 1 R, B URRLE 30 min, FEAZH KB T AR ZH KL
FEAH RIS B P 3 DLAR R 1 R , AN 45 TATAT Rk 70

DU P 22 ) RE BRI 0 P4

THIE)E 5 d.10 d AFARZLABEPLER 15 HRR, T
JRIFALAERTS % Garcia %6 il 1T B9 PE 20 2 % He b 47
PR D) REBRB T, BARTE 30 H AL HG A & YRS o 4
AR T2 Bl | 5 2 55 | B (A A ) fjh 5 fs2
S R AT A 200 fih i B2 S 7S 0, 4 300G 39 8 5 G s g
04, /DY s 1 4, KaEiGshit 2 4, IE# 16 31T 3
O3 RN 18 43 il R 0 43 s A4 IR SR B pp 22
DI Re G I 0 ™

AR AR

TFHIBE 5 d.10 d BF R4 4 BENLE 5 KR, &
10% 7K A5 G 6 0 558 IR 1 DRI S BB , >R FH R B )
iR L [ R 1) S B R BRI 2H 2 7 22 U A 2 mm JEE SRR
Yk, 45 B BT 2% A0 =R IE DU A M (2,3, 5-tri-
phenyltetrazolium chloride , TTC ) % g £ 2% #h ¥ ( phos-
phate buffered solution, PBS) H ( 3 & Sigma 2~ H] ),
37 CHEHEIFE 30 min, P E T 4% 2 B H I PBS &%
WHP A R AT, Il 2 8L (8 Sk 218 i A AT 21 20
Yeta e, SR Image J 501 2 A B S AR B3
EAHRHARFE AR, AR FEAR AN = 42 o 45 5E (A B[]
i 2 BRI FH X 100%

VAN 1)1 I8 F ez a1 |

THIE 5 d.10 d IR A REHLEL 5 HRRL, &
10%7K G S RE IS s 1 S IR B )5, >R HH 200 ml A= #EER 7K
TR O R B 2 R T S VAR, T K bR U 9
BB T, ARG | I3 A A 1 10° ~/ml 21
B, R Annexin-V/PI SUJLTk 4 PBS 15 ¥k 2 K5
JIA 100 w1 (1) 5622 b, SR JGMA 5 w1 Annexin-



rhAE PR S R 2 2019 4F 11 A% 41 55 11 ] Chin J Phys Med Rehabil, November 2019, Vol. 41, No.11 - 825 -

V.1l 10 pg/ml {9 PL,EEEY (A 15 min J5 P IA L
AR 400wl , R FH 3t 2K 200 A SRS 0 400 e 9 T A O

£ PKA BHPE40 R A8

FHIBE 5 d.10 d BHERA A REHLE S HKRL, &
10% 7K G U I s 1 0 R B 5, >R T 200 ml A= BEER K
FEVE O B2 S SR, SR 5 48 200 ml 22 3
(4% ) B2 30 min J5 WS HU . SeE R PTHCIRAS X5 25
5 mm JEIKZLL IR0 T 49% 22 5 H RSP 6 5E 24 h;
SRR BRUNG 2L 208 R B BB K W RIE B A
A VIR (FJE S pwm) >R PV6001 i %
PEELH AL EAG I A5G B2 5t PKA BHAE 2635, K 7 7™ 4%
F B H SR E U BT | — & FEBCAR % ( diaminoben-
zidine ,DAB) B8, 75 ANGFEBE & Gy | L) A0 2R Gl 35
W A BHME A, FAPEXTE R FH 0.01 mol/L PBS 4%
—Pi, A AR R W BRI, Tk B i
RS kAR AT JE R X A R R S gk AN 4 4k
VIR, A5k ) R 7E 400 £5 08 FREPLEE 5 A EEM
B R H Image Plus KR M4 PKA BHYE4N I &
SRR, 58 PKA BHMEZRIE R = (BHPE4n %y
ST x100%

VAR WA= w i

AHFE I AT B Y LA (R +s) o, R H SPSS
19.0 MiGei A3 b A T8GR AT , 22 40 1] W) — B ]
FUAER FH AR 28 7 22 00T, )28 PR AN (] s 1] 8 94 20 )
FEBESRF ¢ K56, P<0.05 R 22 5 A G242 3L,

# X

— I AS TR A A] 5 4520 K B Garcia P43 L3R

R F ALK R TG 2 D RE B 5 o BT 41 B 4 7
P AEFRIBLS 10 d B Garcia TE4M 3 HIBLS 5 d
IR S (P<0.05) ;AU ZH  ep A2 % H T 300 98
HAERIB T 5 d. 10 d BFH: Garcia T B F AR H
HH S BAR (P<0.05 ) |, BT 20 B i A 3900 36 4 7 Sl A I
5d. 10 d B H: Garcia 143 35 #5455 51 41 B 8 48 55 ( P<
0.05) , B & T b Bt i) s Garcia PRI i
fm THETA K (P<0.05) o BAREHE LK 1,

R 1 HIBIS AR E] AAAKR Garcia P HUEL

(41, x+s)

205 HE filk)E 5 d B S 10 d B
BFARAH 30 18.00+0.00 18.00+0.00
PRI 30 10.27£1.41° 10.43+1.43°
L2 30 11.53+1.04% 13.27+1.342
R T e 30 13.77+1.07% 15.37£1.16%

T SR A A R ) 5 FE AL 2 P<0.05 5 5 R R0 2 A [ s [ o5, G
&P P<0.05; 5 s A ) s ] A5, L4, © P<0.05; S5 4L IR 5 d At
He#z, 1P<0.05

AR AN T) s ) 4% 4 R RORR G A A A A e
L3y

BT A LE A B A M = Bk 45 o DA B k5 L A
20 Ko B TR B AL AE AR IS 10 d Bt AR o A 6 AR AR
PS5 d BB R8N (P<0.05) s BRI FLET4H
Ko e BT RS A AE IR S 5 dL 10 d Bk AR X A% A8 1A
TR AR TR W] AR (P<0.05) 5 L EF2H S AL g i
PR RIS 5 d 10 d kSR X6 A8 B 4K R 34 i A
RIZH B B8N (P<0.05) , A TR b 3 i ] o H:
AR A AR R IR 2 25 /N F HL g2l K F- (P<0.05) . A
IRTEMILE 2,

2 B AR 8] R A% L B XA AR He 45

(% ,x+s)

215 g TS S diF JRYF)E 10 d i
BFARL 10 0.00£0.00 0.000.00
FERILH 10 59.09+2.57* 51.81+2.87%
HLET 2 10 48.99+2.55% 45.37+2.73
FEL A T 2 10 40.70£2.51%¢ 38.87+2.07<!

V5 (BT AR LR 71 24 2B, * P<0.05 5 5 0750 £ A B i 5 L
#,"P<0.05 ;5 B ALAH RIS ] 45 LU, © P<0.05 5 SALN IS 5 d i
Az, 1P<0.05

= AL AN R Bk () o5 4% 2 R B 240 0 T 15 44
Lt

FL R e LT TR 2 AR AR S 10 d Bk HC G 24
P T R A RIS 5 d B B B FRAK (P<0.05) ;AR Y
20 AT K FL BT PRI A ZE IS 5 d 10 d A HE
AR T AR A AR TR 2 B G =5 (P<0.05)  HLEF 4
Ko LT PRI A AE B S 5 d 10 d Bk ZHC g 200 A 0 1=
R B 5 FEAK ( P<0.05) |, I HL BT TR 40
AR S ) e 20 L T R IS T T A K
(P<0.05), EARFHILE3 K1,

T3 IR AN TR] S [5) 5% 2 Bl ok 40 L 4 13 L A

(% ,xxs)

21531 HE HEE s dif S 10 d B
BFARL 10 0.25+0.06 0.23+0.07
R 10 13.73£1.81° 13.48+1.42°
HL T2 10 11.67+1.34% 10.67+1.15%
R T 2 10 9.65+1.43%¢ 8.71+1.26%

e ST AR ) ] 5 LA 2 P<0.05 5 5 0 A0 26 AR [) i ) 5 1l
5 ,"P<0.05; 5 B & H A RIS E) 5 L, ©P<0.05 ; 52 NI S 5 d i)
H# ,4P<0.05

DU TS AN [ IR TH] 45 2H R B KA BH A 240 i &<
e

W R AT (R B, PRA PHPESR R T 200
TR IMAESELE SR Fl A 22 e PKA 1 400 i e
SRR O R | A B A B R B TR S A A R AR



- 826 -

R AR B E 2 5 RS 2 2019 4E 11 J140 41 %55 11 3

Chin J Phys Med Rehabil, November 2019, Vol. 41, No.11

3

K1 K2 )
102
10 -
E Bz
100 Y
i PR PAR s 101@
“Fa fz S _ '
3 1 - A g% .
10 10
‘W‘-.
7R s |t
: 10,
i Faa e - e e B rana et

TE:a b o d PHIAHIEG 5 d IETFARE BRI AT 2 2% AT BORIBE AN MR T3 SR 15T s e (£ g b 200 0 RIS 10 d BT AR
RETULE T 2H B F T TRORIEAE AN T ORI ] 5 K BB T AR K2 S W R T AR K3 O AR, K4 S LT T A R 4

JAT- % =K2+K4

1 A AN [ A ) £ 45 L Bl I A L0 T 7 0 e A

5d.10 d BFH PKA P20 i 28 39 BB TR 4 B Jd 31
1 (P<0.05) 5 B 20 K B B PRI B AL A A S 5 d
10 diH: PKA FH 1 200 i 8 22 e A 760 2] B d 34 15 ( P<
0.05) , Ff HLH & WU 2H 13 i ) s e PKA BHAE 4
JiF R I v T R ALK T (P<0.05) 5 HUEF 4 I L T
TR A AE IR 10 d B H PKA BHA: 40 2R 24 4 3]
B 5 d BRI & (P<0.05) , BARFALILE 4,
2,

R4 RS AR ] A% 2R B PKA. B 3 L5

(% ,x+s)

215 g WG 5 dif RS 10 d i
BFRA 10 15.11+1.16 15.42£1.15
PRI 10 22.38+0.94° 22.66+0.96°
LA 10 25.16+0.92% 26.98+1.02
FALETIURIAH 10 27.41+0.87% 29.20+0.89°"!

T 5 IR T AR AR B )5 L8R, *P<0.05 5 545 750 20 A 7] B i 25 1
5 ,PP<0.05; 55 s g AR [ A ) A5, B A2, © P<0.05 5 S5 40 N il B 5 d At
H#:,1P<0.05

{E:ab o d B HIEG 5 d T ARE BRI AT S B AT BRI PKA BIPEAIE A e g h 0 BN RIS 10 d TR
HERIZH L FH A S BT IUINAE PRA PRI &5
B2 AR A ) Al 2% 2K Bl PKA PR A A 1 0 He e (e AL e 5, x400)



rhAE PR S R 2 2019 4F 11 A% 41 55 11 ] Chin J Phys Med Rehabil, November 2019, Vol. 41, No.11 - 827 -

i

ENIERRTRa LS a il CE NG N A B VA ]
e L T K B2 A0 i 22 DD RE (1 5 e, i B PR T TR
FIE AR A i ke 1T P 0 R SR AZ P pl 2 T BB R &2, R T
BILTHI AT B -5 okl /) A 450 ZE AR FRL | 4100 6 fiki 40 B 90 1 i
PKA FEPEA I FR AN R A K,

HUEH R AE AT RN B I S AL G AT R &
LR PRI 25 G AR T R | DA B 4 b 3 FRAIL
RG22 AT H S ROME | N R B e
MR AR ZE b SZ 5 A0 2 D RE I 1 3 /XA, H 237X
00, SRR IR 7, T R B BE B 227X, 3R R A
Fh T XUEFUE s ME R T2 = FH B ik =z 25, % FVEBC X
RSP N OCH TR R YT, 0 BB |
FE TFRIRASE R I A B S 56 R 5T 4 IE 5K
R BT SRR 2 R | PN DGRBS 2 a1 i 2 v 52 45
WEATNREME . s BB R B, s R
U A P A b R R IS B D) R S H R A TR TE B RE
F1o RUSEEET P2 41 T 725 2 S22 T IE 55 L
A2y RHERE G Jay kM AR Bk i S BRI it 28 545 5
A e e R S P SN AR < €|
LN (REER e NS L 2DV i W 3 D0 e 2 VY & e
TR AR AR ASBIF ST A LS L T AR 3 S i
A v SZ 45 A 2 D BB B2 [R] I , 3 1 — 25 R T
FRBAIAYT R, LU IR FE R A Ty Ja 97 e £t
HE SR S R IR 55 05 1]

28 T R A 155 190 A DAVt ik dfe -0 460 403 1)
BARAR . AR R R R R O A e I
HEERBREZiish 2 Tine, H A s H atE 53657 30R
(B B — i A O 5 o A B ORI BUS 9K 2247 HL AT 3R
BRI RCRAL T B2l f BT 8, B DA BT 80RO
ARSEHETIRYT 10 d IR B2 400 i 28 T BB 08 17 10
N AWFFEIE WL T il ot 1P T DA St ot 0
TR AR K i 240 ML 080 T 155 10, i R, A AP e I -
FETE R BUA 25 RME NG5 d e HE AR T AR K ik
HALJA T I b H R AT 10 d S S T LA
OB AR — A0l 2 ik A SE AR RR R i A ML T, 5 A%
L e TR R T R B SZ 400 ol 8 ) R RS 1 DL B AR —
=,

PKA SRR 8 T 25 55 B2 B 7 (cyclic adenosine
monophosphate , cAMP ) B85 FI 3 A, B P18 15\ 3
P BE A B, B TG, 2y e
cAMP S55 5, AT AR G A AU A8 1 AR
A IV A 125 DB T3 s A T s | Bl TR A o 2
JoT 1) 22 Z8 R B I 2 R ke B | a3 T IR0 A o ik PR e si O
KAWL DIHE . Carlyle 7V 45 1 PKA AE A

FEREMEMZIT cAMP KA &, M2 IC I cAMP 7K
X BERERE SR R B RAE S S AR A R,
WL R G PKA ik L e s iz 2 51
ARG T A K S AR BT R, A
FFFE 25 S S 7 | R BT P9 ) 35 4 0 e A 2 7 T ASE ) AN )
A PR PRA FH A 440 i 3R 38 R B4 e AR 70 A4 B dd 344 15
LB TR 2 7 A A R R ] 5 PKA FH A 44
i 23R R 3 s T L A AR, S RS & 4 Se T
K RZ 2 RE 0 16 A — B, Bl Z 4 e 1))
BBV 35 4 R BRUHG MG B2 o PKA BH 4 41 i 2 3k
W,

ZE LTIR AW IE 45 SR B, FU B 0D 4 a2 ik de
I PR T R R 3 2 D RE Mk A2, HL i ) 3 e 2 i
(] 5 32 5 ph 28 ) R 2l 3 M 2 1) LA — DG Tl
DL PRI R E — 20 0% A2 0 i 22 TR, LT S
ST R T 0 5 R A TR R i R B AL
AT -5 080N i A5 B 1A REL J000 6 s 240 JH 0 T 2 2F PKA
PHMEA IR E R R A C,

Z £ X #t

[1] Jayaraj RL, Azimullah S, Beiram R, et al. Neuroinflammation ; friend
and foe for ischemic stroke[ J].J Neuroinflammation,2019,16(1) ;
142.D0I1;10.1186/512974-019-1516-2.

[2] Edwards DN,Bix GJ.The inflammatory response after ischemic stroke ;
targeting B2 and B1 integrins[ J].Front Neurosci, 13(5) :540.DOI.
10.3389/fnins.2019.00540.

(3] ZEhk, E5, TP, 45 L A o B R X fili 2= v fi i A8 38 1 Iz 3
IHRERYRZMA [T ] e Bl e 2 S A 4% K, 2019,41(5) :325-328.
DOI;10.3760/ cma.].issn.0254-1424.2019.05.002.

[4] Chang QY,Lin YW, Hsieh CL.Acupuncture and neuroregeneration in
ischemic stroke[ J].Neural Regen Res,2018,13(4) :573-583.DOI.:
10.4103/1673-5374.230272.

[5] Lee HS,Park YJ,Park SW.The effects of virtual reality training on
function in chronic stroke patients:a systematic review and Meta-ana-
lysis[ J]. Biomed Res Int,2019,2019(6) ;:7595639. DOI; 10. 1155/
2019/7595639.

[6] mtnt, RB WiAc G b & T2 2 D Re e 1 7P 7 ik i 5t
HEREJ] e LR 2 5 2R 7, 2019, 41 (6) : 469-472. DO
10.3760/ cma.j.issn.0254-1424.2019.06.018.

[7] Lin JG,Chen CJ,Yang HB et al.Electroacupuncture promotes recove-
ry of motor function and reduces dopaminergic neuron degeneration in
rodent models of Parkinson’s disease[ J].Int J Mol Sci,2017,18(9) :
1846.D0I:10.3390/ijms18091846.

[8] Yu CC,Wang Y, Shen F,et al. High-frequency ( 50 Hz) electroacu-
puncture ameliorates cognitive impairment in rats with amyloid beta 1-
42-induced Alzheimer’ s disease [ J ]. Neural Regen Res, 2018, 13
(10) :1833-1841.D0I:10.4103/1673-5374.238620.

[9] Li HQ,Li Y,Chen ZX,et al.Electroacupuncture exerts neuroprotection
through caveolin-1 mediated molecular pathway in intracerebral he-
morrhage of rats[ J].Neural Plast,2016,2016(9) :7308261.DOI:; 10.
1155/2016/7308261.



- 828 -

[10]

[13]

[14]

[15]

[16]

FPAEY R A SRR 25K 2019 4E 11 ASE 41 %5 11 3] Chin J Phys Med Rehabil, November 2019, Vol. 41, No.11

Tan F,Wang J, Liu JX, et al.Electroacupuncture stimulates the proli-
feration and differentiation of endogenous neural stem cells in a rat
model of ischemic stroke [ J].Exp Ther Med, 2018, 16 (6) : 4943-
4950.DO0I:10.3892/etm.2018.6848.

Jin XL, Li PF,Zhang CB, et al.Electroacupuncture alleviates cerebral
ischemia and reperfusion injury via modulation of the ERK1/2 signa-
ling pathway[ J ]. Neural Regen Res,2016,11(7) :1090-1098.DOI.
10.4103/1673-5374.187041.

Li WH, Yu J,Lin YP, et al.Effect of electroacupuncture at Neiguan
(PC 6) and Baihui (GV 20) on CHOP and caspase-12 gene expres-
sions in rats after ischemia-reperfusion injury [ J].J Acupunct Tuina
Sei,2017,15(1) :8-13.D0I:10.1007/511723-017-0967-1.

Liu AJ, Li JH, Li HQ, et al. Electroacupuncture for acute ischemic
stroke;a Meta-analysis of randomized controlled trials[ J].Am J Chin
Med,2015,43(8) :1541-1566.DOI:10.1142/50192415X15500883.
Longa EZ, Weinstein PR, Carlson S, et al.Reversible middle cerebral
artery occlusion without craniectomy in rats[ J].Stroke,1989,20( 1) :
84-91.D0I:10.1161/01.STR.20.1.84.

Bederson JB, Pitts LH, Tsuji M, et al. Rat middle cerebral artery occlu-
sion ; evaluation of the model and development of a neurologic exami-
nation[ J].Stroke,1986,17(3) :472-476.D0I:10.1161/01.STR.17.3.
472.

Garcia JH, Wagner S, Liu KF, et al. Neurological deficit and extent of

[17]

[18]

[19]

[20]

[21]

neuronal necrosis attributable to middle cerebral artery occlusion in
rats[ J ]. Stroke,, 1995,26 (4) : 627-635.DOI: 10.1161/01.STR.26.4.
627.

SRLLAE WA O, SR RE ) R X6 W A e g R L 5K
Ji s BE B ARIE B RE R [ )] h AR R 2 SRR
2017,39(8) :602-660.DO1;:10.3760/ cma. ].issn.0254-1424.2017.08.
010.

XIZEVFREST , B e, A5 A BT 2 KR ) ek A Al e o, DR B
ZMMIESERR R [J]. AP R4, 2018, 33(8) :3276-

3279.DOI: CNKI: SUN : BXYY.0.2018-08-016.
L, Wl ORTE SE HLBR P0G T 2 RON IR e L PR K B
GRP78 FlI Caspase-12 JE P FIRAY I [ J] . 310 i B2 25 K 24241
2016,36(2) :54-57.D0I:10.3969/.issn.1674-070X.2016.02.015.
R, K s BUEEL, A AR F T X o 4 M e R 40 R B
ZER AR BE AT A PKA-TRPV 1 38 8% K% 98 S5088 5 (¥ T U/
[J]. ARy B 2 5 e &L 2% 3k, 2017, 39 (7) - 481-485.DOI ; 10.
3760/ cam.j.issn.0254-1424.202017.07.001.
Carlyle BC, Nairn AC, Wang M, et al. cAMP-PKA phosphorylation of
tau confers risk for degeneration in aging association cortex|[ J ].Proc
Natl Acad Sei U S A, 2014, 111 (13) ; 5036-5041. DOI. 10. 1073/
pnas.1322360111.
(&80 H 1:2019-07-20)
(AR5 )

B & B awk

&l 4O, Eak R A HKBR BT F B

B R R, (SE5H AEHT) (BUERIEFIAAHS)
KA GEB Rk H B % o4
LAY B % BRwA St M #
fTees MHER F A wEAHE FBL
& B i Fudh Fags Fgk
s XNBR FLaod EHRE OB K
B & & EAT A W RAH
EFE2 ERK EEW EZTHE EEA
#o& W % s # A ke
F 7 OTEMK A& & ERE R %
RakR  REBU KRFEE KR KKK

REEFEHBME: Leonard Sheung Wai LI( F B &%)

5 #E R OZ

(hEYEBEEFERER

Akira Miyamoto ( B &)
Li-Qun Zhang( £ H)
Sheila Purves( % X))

&) /N E e

Hao Liu( £ 8)
Nathan R. Qi( £H)
Sheng Li( £ H)

ZERSEMEAE

NEE R B RgR EAS AR
HWE AL BX4e Eak B F
ek 3 Bt IR FRER TR
FmrH WFE £E4 & MM O F owm
2T R R BHEF N M NER
o ¥ OFE 5 8 O£ M AR
INE= B & X R I & I
x £ X F X B K4HF ¥ K
A4eE RER HER BHIEH HEBE
EAM4 BEwE Kk F oKk & Rkid
RER LI AEZE K T AWM

Hong Wu( £ H)
Sheng Quan Xie ( #7% £ )
Wenchun Qu( £ H)



