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Effect of Electroacupuncture on the Cognitive Function and Expression of
o 7nAChR Receptor in the Hippocampus of Rats with Postoperative
Cognitive Dysfunction™®
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ABSTRACT Objective: To observe the effects of electroacupuncture on cognitive function and hippocampal a7nAChR expression
in rats with postoperative cognitive function. Methods: 120 male SD rats were selected and randomly divided into 5 groups: control group
(Ctrl group), operation group (Op group), electroacupuncture group (EA), a7nAChR inhibitor (EA + «-BGT) group, o 7nAChR agonist
(PHA-543,613 group), 12 in each group. Each group was divided into two subgroups for 1 day and 3 days. Morris water maze was used
to detect cognitive function, ELISA to detect serum TNF-o and IL-18, HMGB-1 levels, RT-PCR to detect hippocampal TNF-a and
IL-18 HMGB-1 m-RNA, Western blotting to detect hippocampal «7nAChR protein expression, toluidine blue method to detect
hippocampal CAl region mast cell activation number. Tunel method to detect cell apoptosis in hippocampal CAl area. Results:
Compared with the Op group, the EA group, PHA-543,613 group had significantly shorter escape latency on the 1st and 3rd day after
surgery, and increased the number of platform crossings (P<0.05). Compared with the EA group, the EA+a-BGT group on the 1st and
3rd day after surgery, the escape latency was significantly extended, and the number of crossing platforms was significantly reduced (P<O.
05). Compared with the Op group, the levels of serum TNF-q, IL-13 and HMGB-1 in the EA group, PHA-543,613 group decreased sig-
nificantly on the 1st and 3rd day after operation, and the hippocampal TNF-«, IL-13 and HMGB-1 m-RNA expression was also signifi-
cantly down-regulated, hippocampal a7nAChR protein expression was up-regulated, the number of activated mast cells in hippocampal
CA1 area, and the number of Tunel-positive cells decreased. The difference between the two groups was statistically significant (P<0.05).

Compared with the EA group, the levels of serum TNF-q, IL-13 and HMGB-1 in the EA + «-BGT group increased on the 1st and 3rd
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day after operation. The m-RNA expression of TNF-q, IL-18 and HMGB-1 in the hippocampus was also significantly up-regulated, the

expression of a7nAChR protein in the hippocampus was up-regulated, and the number of activated mast cells and number of Tunel posi-

tive cells in the hippocampal CAl area also increased significantly(P<0.05). Conclusion: Electroacupuncture may inhibit the activation of

central mast cells, up-regulate the expression of a7nAChR protein in the brain, inhibit the expression and release of TNF-q, IL-1B, and

HMGB-1, thereby improving the learning and memory ability of rats after tibial fracture.
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200~250 g, 4B MRSE, RO 5 H MEFEARIEDRL, A koK, =
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K RN TR SRR R B, 0 TR IE ST 25 , KR D
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FEWk, R EE A RTX o LARTIX R R e AU 0 TiE
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3.7 mm, FHFRHGEG TS, PR i i, B A EE, AN
PRET R BRI IEE , 885 Kbk . AR5 S BRI 3R , B 6] — S5
HRE AEEEEH 0 1w /e, 28842, 45T «-BGT,30min
Ja TR B BT AR . 2GR :2 nl(0.05 pg/ul),
2524 5 min J5  KEESE MR BRI P Z28R 1 .
122 KEGEMAE K 120 2 SD KEBENL N 5 4 %R
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JEF IR, FESE 5 d, FR FLATET 30 min MUK Z S «-BGT:

0.5 wg/kg, 259k 0.05 pg/pl (2 wl), RIKTEGTE 24 h A7l B &
P FARHL ; PHA-543,613 2 : 1.0 mg/kg 1) PHA-543,613 4%
5d RS, 25 BE 0.2 mg/mL, AR IRVES G 24 h ATEH &
WFEARBAL, AN TFARE 1 dk 3 d G, 717 A 2E R
ZIEAbFE,
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SN AETCHRE & FATIR B BT TR 56l K BRADRM E 2
ZIEPIRA TR EREER, JHLL 10 %HURF 75 %P9k
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SR ET Sk DR B BE S HIA , v B35 8 T, B S 59 W T 2R
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1.3 IZRIEFR
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1.3.2 TNF-o #1 IL-13 . HMGB-1 &8 %/ ELISA #illi & &
AJ5 1d.3d il TNF-o Fil IL-18 /HMGB-1 & &, 48 4 K
PGV AT EAE (4234 ) . RT-PCR AT KBRS 1d.3
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d # ) TNF-o /1 IL-13 . HMGB-1 mRNA ik . HCH #iqE8 o
2020 20 mg, FEWFEE 25 TP IS S4AR S5, B0 o 2215 RNA (1)
PRI A HAAR S UL A IE T, Brdt i RNA A% e e {300
P RNA S AL, RHE S RNA 18 sibidh 5t i cDNA,
LI cDNA i iE47 PCR 9784, 5140 th 95 M 4 MR RHE A
FRAFIFEAEGEH G YF50 %), ROV AN - 56 95°C HiAs i
5 min, i 95CAEE 15's,57°CiB % 30's,60°CHEfH 60 s, 13 40
AER ., AR5 2] CE, BN RUN A N BYDEGIE S5
TBEE W BE BT T DI R AL . SR & CyRdEfTAIX &
HOEEAN N .Q=2229),

®1 ERSIMFR

Table 1 Gene primer sequence list

Gene Primer
GAPDH-F AGTGCCAGCCTCGTCTCATA
GAPDH-R GGTAACCAGGCGTCCGATAC
TNF-a-F CCGAGATGTGGAACTGGCAGAG
TNF-a-R CCACGAGCAGGAATGAGAAGAGG
IL-1B-F CAGCTTTCGACAGTGAGGAGA
IL-18-R TTGTCGAGATGCTGCTGTGA

1.3.3 o7nAChR EEFKik  Western Blot & A KIS 1
d.3difF «7nAChR FHE RFBIEN . BUHRARSHL,
TEREE 2 FP TS 2405 L B0, BCA B B I ), I 50 ug
FEMEEH . 10 % SDS-PAGE Hiik , ifif5 %4 % PVDF JiE I, =
HEA 2 h, 505 o«7nAChR (1:10000, abcam /3 &) ) £l B-actin
(1:8000, B L8N T —HUIFE ,4°CiE i, It AR R 471
(1:5000) =3k 1 h, 4% PDVF BEE T EGERL T, BOGHCE B
I 55 PVDF &, S i 1 min, ffi f Gel-Pro 32 3 1-%5 45 5%
AT IRIESTHT
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VIR 2 BB TR (LR e SR AR AR, 7

e 1~2 min 245, FHZERK et B, 204k T 1 %k BE R e
PR ok 2 R €5, AT R 20 Mo 1b 22 A Ha 2% S22 (A RO, B
AT R B R ORI =K ol A (200 )H
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USA)T4L, Sfr AAIAIEL /mm? KR,
135 XBRABE 3diED CAl RAAEAT TUNEL Ztafnit
# AL TUNEL 00 @ T 40 ool ( Higs =
KT o BUGHL A RS, Jeit A7 IS (PBS 258, ¥4k Ak 4
HIUIR, IARCH] Proteinase K AR : & IMEA 90 wL fiTA
10 wL 10% Proteinase K, B J5 N AELH 3 % H,0, Ff A , FEA
Jr ity B A AL BE S ZE A 45 WL Equilibration Buffer il A
1 pL Biotin-11-dUTP 1 4 pL TDT Enzyme,PBS ¥t 3 ¥k, A
49.5 WL PBS fi A 0.5 L Streptavidin-HRP, PBS &% 3 IRZ 5
YIR T 50 WL DAB TAEW, % i i (4 5 8 30 s~5 min, g (5,
JEREAIZ A PBS 124k 3 minx 3 Y, SRS AT Y  AEDE R B
A 50~100 WLAYFR AR YL, Je s 10 min A4y, FHZEIRK wiik:
PR, TR A 0.1 % HCL Mk 5 s, 2840k sk . ik &
F TR R i e, E 73 o WA : B R RRET
ERUTA, DG RRBEQ200x )BT AR S gk, IF I NIH
ImageJ % '}:(Bethesda, MD, USA)#E4T 4 g 11 %k, 54y 4 g
Bomm?, e B N SR A S CAL X Tunel Ze (e BH:
AL, A H O BRI =KD, FDGE AR (200% ) HLEF T 40
W15 5k, THR] 1.3.4,
1.4 SGritF4hiE

J7 H] SPSS 20.0 HEA7HE /30T, TR BERIA (k2 9)FRR, £
AR IE) O 5 25030, PR LU BCR T L, LA P<<0.05 2 2% 57
FEE M-8

2 R

2.1 FHRITHFHRNERWILE

5 Op 4441, EA 41 PHA-543.613 ZARJ545 1d. 453 d
b3 TR 0 0 2 4, ST 5 BV S N s 55 EA LA
EA+a-BGT ARG 1 d. 55 3 d slhabb i AR IVIW] i B4, 2
BB E W (P<0.05), 3 2,

R2 BEXRITHZELERNLE

Table 2 Comparison of determination results of rats between different groups

Index Group 1 d postoperatively 3 d postoperatively
Evasion latency (S) Ctrl group 12+ 3 11+ 2
Op group 33+ 5% 27+ 6*
EA group 22+ 4%** 17+ 3**
EA+a-BGT group 27+ 6%& 24+ 3*&
PHA-543,613 group 20+ 4% 16+ 3*
Number of crossings (times) Ctrl group 4.6+ 0.8 4.8+ 0.8
Op group 2.6% 0.4* 2.8+ 0.5*
EA group 3.6 0.6% 3.8+ 0.5%
EA+a-BGT group 2.9+ 0.5% 3.0+ 0.6*
PHA-543,613 group 3.7+ 0.7% 3.6+ 0.4*

Note: *P<0.05, compared with Ctrl group, “P<0.05, compared with Op group, “P<0.05, compared with EA group.
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22 FHARMFE TNF-o IL-18 1 HMGB-1 22T LR
5 Op 4 b % ,EA #H PHA-543,613 A J5 1d.3 d I iE
TNF-o IL-18 AT HMGB-1 758 W] i 4% (P<0.05); 5 EA 4 It

NFa IL1
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12504
E oy §
" o
% 15 ) L
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lzL 5004 T :,'
-
2504 .
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1 day 3day 1day

# ,EA+o-BGT 41 A5 1.d.3 d 175 TNF-o Al IL-1B 75 5t B &
FHEE (P<0.05); 5 EA 4l 4%, EA+a-BGT 4IRS 3 d il 7%
HMGB-1 & & & 75 (P<0.05), W& 1.

HMGB- -

1500- = op
= EA

B3 EA+a-BGT
B PHA-543613

HMGB-1 (pg/ml)

3day 1day 3day

1 AKX ME TNF-o 7 IL-13 . HMGB-1 SEMTL LR
Fig.1 Comparison of changes of serum TNF-a, IL-13 and HMGB-1 levels between different groups

Note: *P<0.05 compared with Op group, “P<0.05 compared with EA group.

23 BAKRIED TNF-o # IL-13 . HMGB-1 mRNA FiLHIEL
®
5 Op 414, EA 4 \PHA-543,613 Rf5 1d.3 di#EHH

IL-1
8- TNF-a b

mRNA of TNF-a
(% Ctrl)

1day 3day 1 day

TNF-o IL-18 1 HMGB-1 mRNA % ik B B A% (P<0.05); 5
EA #4163, EA+o-BGT AR5 1d.3 d #§ 51 TNF-o IL-1B
F1 HMGB-1 mRNA k0 B F 25 (P<0.05), LK 2,

5 HMGB-1 _——
- ¢ Op
8 = e
s . [ 3 EA+a-BGT
T 'S BB PHA-543613
-
!-0 '
¢ O3 '
9=
14
3
04 L |
3day 1day 3day

B2 &AARIBD TNF-o # IL-18 HMGB-1m RNA Rk b
Fig.2 Comparison of the expression of TNF-a, IL-13 and HMGB-1m RNA in the hippocampus of rats between different groups

Note: *P<0.05 compared with Op group, “P<0.05 compared with EA group.
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1 day
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Fig.3 Comparison of the expression of o 7nAChR protein in the hippocampus of rats between different groups

Note: *P<0.05 compared with Op group, “P<0.05 compared with EA group.

E 4 FEXRIED CAl XIERMAPRRELERLER
Fig.4 Comparison of the toluidine blue staining of mast cells in the hippocampus CA1 area of rats between different groups

Note: A: Ctrl group, B: Op group, C: EA group, D: EA + a-BGT group, E: PHA-543, 613 group.
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Fig.5 Comparison of the activated mast cells in the hippocampus CA1 area
of rats between different groups
Note: *P<0.05 compared with Op group, “P<0.05 compared with EA

group.
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Fig.6 Comparison of the TUNEL staining in hippocampal CA1 area of rats between different groups
Note: A: Ctrl group, B: Op group, C: EA group, D: EA + a-BGT group, E: PHA-543, 613 group.
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Fig.7 Comparison of the apoptosis in the hippocampus CA1 area of rats
between different groups

Note: *P<0.05 compared with Op group, “P<0.05 compared with EA
group.
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