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T30 A8 AR, S S SB T T AKG e st B ARG W IR, M D KRBT A B RMR G LR AR T, e AD R
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Effect of Different Factors of Moxibustion on PI3K/AKT Signal Pathway and Cortical
B-amyloid Protein Precipitation in Brain Tissue of Alzheimer Mice
Liu Yaomeng, Liu Juntian, Huang Chang, Han Li, Zhao Baixiao
( Beijing University of Chinese Medicine, School of Acupuncture-Moxibustion and Tuina, Beijing 100029, China)

Abstract Objective:To observe the effect of smoking moxibustion, none-smoking/ heat moxibustion and moxa smoke on PI3K/
AKT signal pathway and cortical B-amyloid protein precipitation and discuss the mechanism of them in preventing and treating
Alzheimer. Methods: Eight wide-type C57BL/6 normal mice served as normal control group, and 32 APP/PS1 Alzhermer model
mice were randomly divided into four groups (n =8/group): 1) No-treatment control group, 2) Moxibustion group, 3) Moxa
smoke group, 4) one-smoking moxibustion/heat group. The treatment were given 20 mins a day, 6 days a week for 8 weeks. In
group 2 and 3, the moxa stick was pointed above acupoint Guanyuan(CV4). In group 3, mice were exposed to moxa smoke (10
~15 mg/m’). However in group 1 and normal control group, no treatment was given. ELISA technique was used to detect the
level of IRS-1, PI3K, AKT, GSK-3a, and IDE. In addition, B-amyloid was evaluated using Congo red staining. Results: Com-
pared to group 1, mice in group 2, group 3 and group 4 had significant higher levels of IRS-1, PI3K, AKT and lower levels of
GSK-3a (P <0.05). Comparing with group 1, mice in group 4 had significant higher levels of IDE (P <0.05). Mice in group 1
expressed great aggregation of B-amyloid while mice in normal control group had none aggregation of B-amyloid (P <0.05). Mice
in group 2, group 3, group 4 had less aggregation of B-amyloid (P <0.05). Conclusion: Moxibustion, moxa smoke and heat-
treatment moxibustion play equal role of delaying the pathological process Alzheimer’s disease by PI3K/AKT pathway and can in-
duce less aggregation of B-amyloid.
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HE*S : SLXK 5T 2009-0007 ) , ] % Tt 5t v B 245 K7y
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IR ELGE, B H B 12 h @ R ANR I 7, A FR R
BRIk 9 20 ~25 °C MR 50% ~65% o T fy
INEEAGE R SR, T AR R SR (3K bt 4 e )
SIS IRA T AN E BERETOK .
ANBGER PEME SR 1 G, T8 Ji. f 32 K
APP/PS1 /N AR BERLE 7221500 WA SR A
SCMAZH TR, 3 4 40 6 8 L CSTBL/6 /) BUAE
s N R
1.2 RS APRE AXAS SR i A
ToHE S5 M M EAE 0.5 em x K J&F 20 em, Y1 SE
I TT g 22 FHUE SEA R 7 5 B )/ B E e - 12
PEHRR , B 2070 150 mm x 65 mm, I H H G i
L v ] R A /NFL T R S B S 5 R e o
B LI ) 1, D ] B AT /AL, RIS B Sk
DU B R B A s I 61 7 5 3 7l 61 5 i SR - BEAS O 30
em x 12 em x 30 em, BFEH 5, )2 AT CE /DN U 2
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em x 60 cm, YLFS B 5T, THES w] 48 TF, v ] B A # A
1L, BARZY S em; GRS BT By A A TS 0h
PSL2C, 3K A ALt Bk AR A BR 2 7 5 /) BUBR
R Z AR 1 (IRS-1) ELISA 52 5 3k 5 &
(EO0310403) , /> Kl i 1t JUL B (-3 ) ¥ Bl ( PI3K)
ELISA 52 55 12 57 & (E03PO185 ), /]v Bl 4 1 I Tl
(AKT) ELISA 525653471 £ (E03P0661 ) , /N EbE I &
A M 3o ( GSK-3a) ELISA 52 B 4 7 &
(E03G0264) ,/NUEE & Z[4 /%1 (1IDE ) ELISA SZ56
1R & (E0310332) , #4035 A F i Wi S AR WU BHofy
FRAHE
1.3 SEERPYR GEIVPEMRSR 1 RS 6 32 2 APP/
PST /N AR BERL 7 V5 Sy AR S A SO
H TR, 3 4 4,6 8 H CSTBL/6 /)N Ay =5
PR . S ISR AT 22 ) , R OB DL A A 1)
HRALE Y RE 2 IR BUNR ST, T R L T
13,1 =Pakis B b S/ B
OO A I 2 s, (G Sk 3L e R I
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JE AR TIU S /N BRB BRBE B R 3 ~ 4 em,



RS P2y

2016 =8 HE 11 5% 8 il

- 1397 -
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JEHER (% 400 ) 36 H A0 i B0 Oy 1H 5E 19 CA3 XA
F, OB R/ B AB BEAZ 4K
L4 DR be S s SRk T IR g2 W BFH5 DN o
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EEN =98
2 #R
2.1 FHH/PNR L FiH IRS-1 PI3K  AKT .GSK-3a &
I R
xR 1 NREEALPH MDA NO £E.S0D jEHELLE

A FEIRS-1(pg/mL) PBBK(pg/mL) AKT(pg/mL) GSK-3a(pg/mL)
ZEEM 8 2.77+£0.28* *1.18£0.15% % 3.28£0.32* * 0.750.06* *
BRI 8 1.96+0.24 0.94+0.10  2.48x0.16  0.89+0.06
WRA T 2.40£0.42°*1.10£0. 14 3.32£0.30* * V0.80 £0.05 * *

WA 8 2.33£0.19% 1.09+0.06* 3.05+0.28** 0.83+0.04*
TeMiR 7 2.24+0.34  0.98+0.10 2.93+0.49* 0.84+0.04*

T SRR HAE * P <0.05, * * P <0.01; 5T A4 HEY P <0.05,
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=0.017) ; LRH ML IO 7 20 2Z 6] o GE i
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SR A AL R O O R A B R
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RM A TC R H Z M G278 (P <
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/N BT X AKT 35 6 s AR 5 - 3
R EAH WA TR BH, HEEHA
FHEE , BEREZH /N BRI B i AKT 5 6 1 ZE AR (P =
0.000) ; SHRIZAANEL , LR AL ToHH R 4/
SRR B i AKT &5 &= F i (P =0.000,P =0.001,P
=0.011) ; SICHH R A, L A4 AKT &8 T
(P=0.032),
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A2 F R A TE MR BRI, 5
25 LA L, B A /IS BRI B2 it GSK-3 o 75 42t ik
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<0.05,
8-
%k
7 *v
5.72
o ak7 f 5.09
— 5-
£ 4
> 4
o 34
£ o
&
0
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-

BS5 ¥REEFHR  EH6 WAHFES B
EMBEEETR( x20) RBREETR(x20)
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A 2 HAl R R To I R A B
H, S5, BRI /N BRI B2 Bt IDE &5 &
BERRL(P =0.003) ; 5HIH LA EE, SO AL/ B
KM B2 it IDE & & F#AIK(P =0.012) s 5T R 41 e
B, A IDE &5 THE (P =0.048)
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(15 APP/PST /)N [l 1 B2 i X K 20 435 76 27 e it
B MWL, S A/ WL 30 B DXOR L Y A
LGOI BB, A HES B 5T BT /N
UL 4o B o DX n] WA AR AL AR DURR (AR Sk BT
178) , AR BERAR, K/NAS— A RLHRS R BIEL i 55
RAH/N, ILIEL S o Bz IR IXA] Wb AR AL AR UL
BT SL TR ) |, 2 B AIR, RN —, A HES1
BT SOHA/ N, W 6 Bz X n] L/ AR 4
@ AR DUBCINGT K BT ds ) , 22 B AR, KA —,
AN HED BB T 5 TOIH R /N, W 7 B X AT
DAL AR DURL(FF KPR ) , B R B AR, K
INAS— L HES B 5

H7 FIERARET B EMEEETRE( x20)
£3 B0 RE D R

EEEMERLE (wn’)
2H 5 kA TEMRETE I PR AR (um? )
EE) 8 877.79 £132.59* *
FERIZ] 8 13640. 42 £2756. 22
P 3l 7 3228.12 +£578.99 * *
Pkl 8 3660. 92 +846. 34 * *
TR A 7 3446.23 +237.18 " *
T SRR g T P <0.01
18000 A
16000 4
14600 13640.42
12000 +4
t
=. 10000
LE 8000
~ 60004 x
4000 - *I* *1*
2000 A %
ol
FHEHA i itk VRM By ki o i
8 FBE/NRNALREDHENEE
FAMAMERLE (um’)

FA/NB R AR JERFEDTRE AR (L3 3,
8) HHRE /N335 g ARSI eI R 4
WRMH wHd ., 52 HHME BRI /N BN B
Jit B IE By AR & UL UE FH R AR R (P =
0.000) ;25 HAL SR AL JCH T 20/ BRI %8¢
BRI /IS B BH P T AR 3 s b (P = 0..000, P =
0.000,P =0.000,P =0.000) ; A4 AR . TG
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WENRTEILAE 3 Y/ 45 F1 G B ( Phosphatidyli-
nositol-3-kinase/ AKT , PI3K/AKT) {5 51 f& & NAK &%
HEMFSMEZ —, BETENEEE R R T E
FH L AR oAk v J32 1 37811 R0 i 5 2K 1) R TS 0 o 5
RCEHER " o T LA, PIBK/AKT {5538 #
2 N IR B R A5 5 A8 5, OF R E AR/ Sb
Jii g 8 2% e i i e B 0 AR S, AR B B AR
PR R G 22 Tt a] LATE IR N 5 OB i 3%, R
FITEREAICA 2838 T, 2 5B R IEAZ A DL, [R] s,
TEMZTTH L, AR A 1 IS A 2 b &
Rl S (S ) T il T e A B
AR IR B 3R 2 SO, 7T i A SIS ABL T T 2R oK v 3R s 1Y)
BRALCIZTI e AR . R B, I R WF 5% & B, & ik
60% 1) AD 85 PEBEA 5 2 BUME IR 2% DI AR OC Y =
SEREAR 900 R IR | e 5 2R AR A S, X ] R B B
IRVE BRI 5 PIBK/AKT s AT % DR

Ji#3 85 Z Z K IE ¥7-1 (Insulin Receptor Stubstrate-
1, IRS-1) 2 2 915 i A JBR 5 3= 5 5 7 S 1 e 08
ME S5 SE O, B R 5 R 2RSS 5w n] fd
HWE I kA B B, = TR FR L i) RS #%
A I 5 AR A AT W PISK, 3R 93 A 4 4 5
421 IRS-1 4R FIAE NN AL UGS H RIS el 37 ¢ b
PEAE T TRS-1 KPR RIS /) Bl 2 3R B0 MR AR AR /N,
I i 5 it 0 AR A R A o TRS-1 B Bk
b RUIHERFAN 22 A7 1% ARG B9 A OB T i
FE Y T RERE AT

IRS i Ja 19 T W {5 = 5% S0l %, W) 3= 22 i
PI3K @482k 5E i, P13K J&— b itd P B N5 1ok L i
ity , AKT A J&— > HE A9 45 1 U , 2 PI3SK/AKT {5
P R e TR R R H AR, B PR T AR
FAMR AR, A IOE AKT B3R IA A RE4E
FEAN LA A7 . AKT B] LU 3 06 TR 8 M,
PR HBERR AL, (R ol 200, LUK L hT IR T 4
F s [, AKT A LB 58 3 7 R0 14 1) T E, i
SRV IAPTE 3E00) R VA St i R Nt AE TR

PI3K/AKT {5 5 38 #% AT 38 15 0 J 45 1 30 -3
( Glycogen Synthase Kinase-3,GSK-3) {3, GSK-3
Re— T Z IR 22 IR/ 75 3 TR A 1 Ve , 76 A
ZRGHREIREW BENER" . GSK-3 1Emizl
SR FE 43k GSK-3a Al GSK-3B 2 Fpilp AY , H
H GSK-3ae 25T y 7 WAl 3 £ X -y 53 U6 il
R SV BT A S W IR R TS y 43 DA T

G P, e 8 AR A2, Ryan SEHLIESE T GSK-3a
AT L 48 0 40 P9 Y APP, S5 AD %
PG B GSK-3B W AT /E T Tau 25 1, ff Hoad B2
PR AL I SO 2T g 25 | 3305 77 T 2 B
PP IR R BRI R R . PR Y PISK/AKT 553
BEAE IR, AKT Bl 25 & A iR 1k, AKT 19 7% P
POE | BER BN A GSK-3a MYTHMERYVE D, Mox A
J7 TR MG AR JERUTIE A A L Lk 20 E T A
fEM. Db It m e 17 B Mt & H g
PI3K/AKT i A= A IR 0 o

[, IEHAEOLT , Bl N AR T E B 7K - B Bk
FHGPY AR A AL JRE B, th ok T LTS BR AL T, AR
AT EH 2P0 20 B A AP T I i Y R ik ) JB 9
i, KR SR E A T4 A DB B R ST
TEo WPY AR W bR A Z R RIE, AR Mt & otr= 4
Je, AT 3 L R A A0 M AR E B RS RN ) R A TR
(CSF) A M 8 S5 A2 AT b, G R FE R
BT /R P BRI N, AR S R UTVE I A J T B T g T
1, P ARG A T R MRS, iE— 25 I o AT /R 2 it K
R

Jifs 1% Z5 % A i ( Insulin Degrading Enzyme, IDE)
Wk AR T BRHLE A —Fh AR M fE, 5 fik
R ) IDE 75 AR 2 %3k, 74
PR L B L B 220 LA RS2 AL 2
AR R I IDE 7] LIRS Z Rl 2
JOK, g 2 R IR R A A K B P- MR AR
SO TR P 2R 0 /N TS TR AN T LA 8 Y
IDE, [ff AR, s st if IDE JE R B BR /N R AR
I R B, N BB IE F A AL IDE W) 253 B AR F¥
FRRAR A, g /0 A ik 50% 0 T i A
AR [FIBJ& T IDE SO A IRH , (EL IR & 28 XT IDE 955
B KT AR X IDE ) 35 #0107, IR e 24 ML A
PR R AR, S RACEME W R T e, 2
RS RSN 5 IDE 454 ] IDE 5 A
44, EEINH T IDE %) AR ([ A#, fE3E T AB
SR 5

ASLIGHIRI A, 8 S H ik ) APP/PST /N, AH
# 5 7 s i CSTBL/6 /MR, J2 Jirh TRS-1 47 PI3K
o AKT ST, GSK3a S I, HESA
S5t 3, Ui APP/PST /)UK 9 PI3K/AKT 5
BRI . AR SHAL AT i IRS-1 \PI3K 5 &
ETF, A M T S 4 ATl AKT 5 & BT
GSK-3a i T, U 3L UM TC i 7% 32 AT ) 4%
PI3K/AKT 3 [, M K2 ot AR AE B, H = 1E i
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JETGE T 7 L 8 Iy APP/PSL /MR, AHEK ]
JTW R CSTBL/6 /MR, K2 B rh IDE &5 4 T R, H 2
AR U APP/PST /NN IDE 4
) AB YEBRALH C i ity . SCUHZH AT i IDE & 4
BT, HESAG R E S, R TR H R
7 IDE & fEpg s, B30 SO e 2 2
AIGETS IR AR TERYEE N BRAR L, R M K BT AB
A, HSCHAZH I A G T B o
S 3k
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