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RUZA kR AR IS, 2R BBk . E ARG IR AT B B ] S & 5 PR A5 B8 B R o5 SRR A A bbb, R 41 42U NLRP3
TNF-a, IL-18 %1 K NLRP3 mRNA ik (P<0.05); 5 ADMRIA thi, Wl bk, e wE. Bing
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ARPEST NODHAZIRE 3 (NLRP3) #UESS A% WFE, B85S H, FiE (23+3) °C, MHXHRE
AD 1% A= % R VIR OG , NLRP3 48 /A il 461 571 %7 (50+20) %, WWEJEIA4 12 h, #0515 WK/,

B ADIRIF IR Z — Y AD R R AR SE, HHEETK,
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N F AD B BIRYT, TR R (b SR ATE A YR A BR AR, DABIKH &
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XM101), ZUReMtRiX RS (LN EA YR
HIRATF], Super Max-3100Plus), PCR¥ &L (Ht
M EAEREEA AT IR AR, K960) .
2 XWHE
2.1 Fhthphidsk

PERANLIEIN], 60 H SPF 2 C57BL/6 /)N R $%
PRl ZEr R 340, BPIER XTHE4] . AD LA |
HAEM, TR, B4120 2, MfEL102. AD
BRI . HEF AR D-2EFUBE R T it . AR
B s R S ST AD B O TE G R A R
SPAEARRUERIE K . THERIE 5 15 KA7TY AUk R
B, MHAS15 UK, QI U B v AR T R
173, HUREBI Y . FeZas i 5 15 6 R AL AE TG
17 5. ADBERIEAFIG 18 | A7 18 H .
2.2 wAHERH

HEF A TS 55 2 KT IR, MRIGSCE sh &l
RyANEM RS, ER HET KRR RS,
F10. 18 mmx25 mm £ REH £ A4 (TE
1) FHFPEHRI3~5 mm, KZE GF2EHE 25 7 mm
AeAT) RSN S mm, = (BT AMI,
FEE/N) EHHIS mm, “EHE” CRE” CREHT
FEAEME CMNS6-1 BUH T RAX, 12k, Mi%E2 He,
FLI SR 1 mA, H% 15 min, 1R/, 6dN 1T
2, AT 2R DL Y e A BT [ e[
P HA 2 4RI T A b3
2.3 MEIEARL G &
2.3 L/NEUANHIBE AN . A AT IRIT S5 R A 5 2
KRAT Morris /K K BT, SCE0 I A2 AR FE IR &
B, JEZRIEH . Morris 7K 2K B 2% Bl AN G5 AR [RE K
FE L A SRR PO BN AT AL I R G = BB N,
SRANGZI (T, 0, . V), BAN2RAH
BE A AN R An S N BRid 2222 . AR
W6 (HA10 em) BEEES TZR, Bk
W1 em, JFHARTTBR CRF 285 K L mi 28
), KiEFERTE (25+2) °C, X, M
SRR AR G BR DA o /0N U ) b B 4% ik
i, B8 1~ 3 d TG A A aE NIk,
3/, 1 min/AR, BIREMEG T min; 4 ~6 dIFIRIE
KCE R, kR R R/ U
AR BN B2 4 A R, W/ BUEE 100 s YA
HEEG, WMELmEET 25, 128100 s;
S RIFRAUL LG, WEIF LR oL 4>
FHEBEL VB 5 R AR RS A AT

H AR B 45 B B[]
2.3.2 /NEUR v v 5 20 20 b NLRP3, TNF-a J2 1L-
1B & EE AL . Morris K2 B SEIGLE T, /INEUAE R
K12 h, W ARREER /N BT AR ST, PR /) B
KRR T A2, 3 4 205 A B R K T A T
BA, W10 %M 550w, T ELISA 5250,
K6 I fii 6 2 A9 %% o NLRP3, TNF-o & IL-1B 9
o AR IR ELISA 7 & i k4T .
2.3. 3 /N KM g 24 41 NLRP3 mRNA 56
e SR RT-PCR PEATRLIN o SR A /I B A 1A 5 441
21, MR IMA L mLE)T, BA2~8 CRTREL
ML B (12000 /min, 15 min), PEZRNA 17K,
F F3EW, A1 mL 75% B )5 0. 1% DEPC /K
Wi, N A NLRP3 mRNA JE K 1 B-actin I F i
19, MR LU E } 20 pmol/wL. NLRP3 _LJif
514 5'-GCTGCTCAGCTCTGACCTCT-3', FiEs|#
5'-GTCCCTCACAGAGGAGCTTG-3", 7= K FF 108
bp; B oW o5 W 5-
CCCATCTATGAGGGTTACGC-3", F i 51 ¥ 5'-
TTTAATGTCACGCACGATTTC-3", F=HIKJEE 150 bp.
RT-PCR WA £ 405 10 mmol/L ANTP Mix 1 pL., PCR
Reverse Primer 1.5 pl.. PCR Forward Primer 1.5
pL. 10XPCR Buffer 5. 0 pL. Taq DNA polymerase 5
wpl; P B F . 45 °C 45 min, 94 °C 2 min;
94 °C30s, 58°C60s, 68°C2min, 40 PMIEER,
PEIRZE R 5 68°CHEAH 7 min, DL B-actin N INZS IR,
ML H A SRR AR X ik it
2.4 “%itFiik

K HI SPSS 18. 0 et A b AT Bdis o o 1
PRI R bR 22 (7es) FoR, Z41E]HESR
Jr AT, #E—LW LEH LSD-1 KB . P<0. 05
RZEFBGIEE L
3 #3
3.1 &-Z8 Morris Kk g L3648 R i

5 IEHE G e, AD R AU 2H A1 E 4 2H 0k R
WA, ZFHOF G0 H ARG R 15 B8 InF [A] &
-5 G PR AT R AR N B R A H b (P<0.05) 5
5 AD BRI LR, Al phaRE TR IR, SR
BUE. HARG B A5 B B[R] BT 15 5 R 450 B s A
B ESREE L Z (P<0.05), W1,
3.2 AKEiAELAL P NLRP3, TNF-a & IL-1B
AF i

SR H O PR g, AD A5 ZE R E BT 2 K i

-actin
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R 4 Morris KK B SEH 4SS IR BRIV Th 4121 H NLRP3 \TNF-o J TL-18 75 3 Fb g (aes)
. . - - TFARZREE
- PR SRR AGRREE ﬁﬁ; g R TNF-a 1L-18
ZH E o -
(s) WHL A1 (s) (pg/mL) (pg/ml.) (pg/mL)
FA (%) P PE Pe
EHATRA 17 44.06220.77 7.2321.70  41.98+5.74 0.47+0. 13 77.42+14. 71 23.98+3.28 78. 16+18. 24
ADFERIZ 18 86.13+16.62"  2.42+1.56" 20.87+7.34"  0.2420.09"  292.72+59.56"  123.12+21.56" 350. 86+69. 85"
1B 2H 18 51.12+26.34™  4.36x1.97" 34.53+5.35"  0.35+0.08"" 189.46+35.57%  57.31+7.89"  193.43+38. 54"
FA 19.236 33.229 52.264 22.370 118. 816 245. 376 144. 819
P{E <0. 01 <0. 01 <0.01 <0. 01 <0.01 <0.01 <0. 01

SIEWXTRAL e, *P<0.05; 5 ADBIRA L, #P<0.05

A~ Bl By

W b 20 41 NLRP3, TNF-o X IL-1B & & (P<
0.05); 5 ADBIAVZ LLA, HuBF R ki 21 21
NLRP3, TNF- o M IL-1B & & fit (P<0.05) .
W1,

3.3 A4 P NLRP3 mRNA & A rbdg
IEHXTHRAL . ADRIAIZ . R Al S 4
NLRP3 mRNA Rk 4514 (0.97+0.16) . (1. 85+
0.27). (1.36x0.25), HIE#H X HRZL AL, ADAR
HUZH RN e T2 THZH 200 NLRP3 mRNA £k & (P
<0.05); S5 ADBIRIA i, HLEFAL S8t

NLRP3 mRNA Fikfk (P<0.05).
4 g

NLRP3 4 P /MAJE A% 1T FR 25 G 55 3R A 45 1 1k
FEZARFIENALP AL 51 2 —, Mg R4 A
fitf-1 (caspase-1) fi& #F IL-18 F1 T1L-18 F*) i, 24 F1 B¢
i, FESIRRAE N ", BFSE Y UESE, NLRP3 &
PE/IMA 515 2 RAEBERA OC . JT4E K NLRP3 & PE
INMETE AD KA K T () B F 5 R R B a7 3] ¢
o 7EAD P HERR A2 240 B P 4 e {55
PART, NLRP3 &AESERAL, it PYD 25 #4347 55
AT AHCBE S H (ASC) S FUiERY caspase-1JE
W ZEAZEY, 55 caspase-1161L, i IL-
18 AT IL-18 i , 7 A 2 iy E A 3 1 19 TL-18 N
1L-18, i ifF L Ath 2 4 200 it PR - 1) & ORI RE T,
KA 4 B g e i v . HET, AD B &SR L
WMoRSEA MBI, BT NLRP3 & 1/MAZ: 5 AD By 4
YRR, R, P4 NLRP3 R /MR 5 AD
RITIEGERY BT

AR ERAFZE V7 R8T, AD JE i P S T
TE QLIRS PR T AR 20 M P o I R R ) 4R
LANR: ST NI 3673 A7 R s o € U 2% 1) )
G Ml AN ] PR AN R D e ek, BRI
RACAL T BERUA RIS . BEARA ST Y I, R

AE AD BIRYT h BT — U, HALHI T Re 590
M Z T RIS . AR G, A
WG R BL, 1EH XTI . B Er el 2 AD BEARUZ /N R
MRV R B W e, OB R HARZR
15 BRI [R] B2 5 G BR A5 B B R o5 SR AR A 0 LB
g, R E AT i AD /N B 2T e A2 e
RAER, 5 FRFT . Rk E S AR
Fpl.

ABFEER] “HST ORI R EET =0
Hrp, HESRBKZ R, 4 “ZHEE", fi
THAT, P H S, HAERSEE . f50 %
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MZReAhH, WEs# I, A7 H)E RS 2,
B K, O ERE K, BERIRIT O T AR Z A
AN R R AR, s, U
AR, AR . = RIRIT IR Z B, A
FHABERGTF TS . Pl fdin . a5 8 I8 . b IEBE
L . BT, R TEEIGE AD /MRS ICEE
B BLEN RIS DL VG = SRR 58 £ . AB SR TEH
FERTIREE T (APP) JKFEMIAG, APPIE® KAEANSS
e AR, SHEIKMNSIE R AR, Hitk, #i APP
14 & 38 TF 4 ot S K i 2B T AD R B ST B
BEREWTIE R0, SRRV AR L, BErd (k7R
= H) AD /IR B JZ B S ) APP 5 AR B ik
/L, PRI FL B R 45 8 T 4 L TR R APP J
AR BYFIR P BRFHBHSE 2 32 H 28 B B IR YT
AD BRI, I HE B 27 EE A B FEAK R U
5 AR BIUR B DL SR i 5 X APP YRk, DAL
WFoE4Rm, HERIGIT AD HLH Al BB T 19 AB A 4=
BGOSR, BDVEYE B4l EEny eIk, S TE M R T4
R APP B9 55 7K o

ABEGE IS K B, HL R 2 /N ORI i T 2 40
NLRP3, TNF-a } IL-1B & & A& NLRP3 mRNA 1%
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F AD B A4, Ud B HL R R R DL RE AR AD /D R
NLRP3 R /MEFIE K. HRT, &THEERE
Ik NLRP3 & PE/IMA Fe 3k K S BF 5 870, BAR Y
YEFAMLE AR 43 ARG . SUSE ™ BFg & B0, 4
e oF O R KRR R i, R CB2 A2 4K,
RA AR R B AR E 2 JBR A 20 35 2 4 Jif F 7 TL-1B8 . 1L-6
FITNF-o mRNA FIEE I35, Ht, HEWTHR AR AT
A 3E 2 BTG CB2 AZ AR M il NLRP3 & M /MA 916
b, TERAEWTIE 2T, AD &kt 5 S s S e AL
il 7 =S A P Y AD BB LRI, B4
BEHIRAE T KEHOE /MR A (MG, 75
Wi AR Y 7] B AN 7 43 WA 2 A M IR -, A IL-18
IL-18 45 45 e BH I IL-1B8 5, Al k2% AD /N
0§ N Tau B 19 28 B W 9 Ak O el S8 DA T e i o i
NLRP3 R M /MAE B A G i i B2 i 0 caspase-1
FNIL-18 M EZ A T 2, AR 8 o % NALP3 %
PE/AMA, R TL-18 BRI R, 51 Md 4 &
FE SN, X ATRESE AD KA Y EHLEH . NLRP3
SME/IMATTZ HE APP/PS 1 WU BE R UK 9 AR TT0AH 5
AR NLRP3 L J5 g /N B, LB 9 AR U AR A
SO G el 2 BRTHUAE B UESE, MBI T DA
> APP/PST /N VAR I K2 J2 0 Tha-1 (/)N i 5 40 Jfd A
LY SR, M RATT AD MIYEF .

ZE ATk, AR AT LR AD /N EUNLRP3 %6
PE/NARZRIR DT ] B P 28 S S g, % i
AD /N2 ) iR A2 T Re e bk, BRI /R AL
AT B — AR
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Therapeutic effect of electroacupuncture on mouse model with Alzheimer’s disease and its mechanism

XIAN Pei—wei', GAO Li-mei', YANG Yu—ke’

(1.Department of Acupuncture and Massage, Henan Province Hospital of TCM,  Zhengzhou 450002, China; 2.Department of Car-
diovascular, Yingbin Road Hospital District, Henan Provincial Hospital of TCM, Zhengzhou 450044 )

ABSTRACT Objective To investigate the effect and the related mechanism of electroacupuncture in mouse model with Alzheimer's
disease (AD) . Methods 60 SPF C57BL/6 mice were randomly divided into control group (n=20), AD model group (n=20)
and electroacupuncture group (n=20) . AD model group and electroacupuncture group were established by utilizing D—galactose
subcutaneously injection and joint intraperitoneal injection of sodium nitrite. From the 2nd day after modeling, the electroacupuncture
group received electroacupuncture treatment once a day with 6 days as 1 course and 2 treatment courses given in total. The other group
of rats were only captured without electroacupuncture. On the second day after the electroacupuncture treatment, the Morris water
maze test was used to evaluate the cognitive ability in different groups. After Morris water maze test, the mice were deprived food and
water for 12 h before sampling, and the content of NLRP3, TNF-a and IL-1 in hippocampal tissues of three groups were detected by
ELISA, and the expression levels of NLRP3 mRNA were measured by RT-PCR . Results The escape incubation period were
increased, and the number of times crossing the platform, the duration of stay in the target quadrant and the percentage of stay in the
platform quadrant in the total distance were significantly reduced in the AD model group than those in the normal control group (P<
0.05) ; compared with the AD model group, the escape incubation period were reduced, and the number of times crossing the
platform, the duration of stay in the target quadrant and the percentage of stay in the platform quadrant in the total distance were
increased in the electroacupuncture groups (P<0.05) ; the contents of the NLRP3, TNF-a and IL-1p in the hippocampus were
decreased significantly (P<0.05) . Conclusion Electroacupuncture could significantly reduce the expression levels of NLRP3 AD
mice, which can inhibit the neuroinflammatory response in the brain by down-regulating NLRP3, so as to significantly relieve the
symptoms of learning and memory impairment in AD mice.

Keywords Alzheimer's disease; electroacupuncture; NLRP3; inflammasome; mouse
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