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BHNOX2EE, HARBLEEWB)MNYED FnNOSKEARE, HEEKRNRNELDHMDA, SOD.
NOIRIETEN . &R: SEFEARALE, HAHKR PR EEREEL. BT EKERD, SGit%
BUBEMP<0.01), SEBHALE, OERLHFHRERRAEE. BT EXREEM, GitEEX
B3P <0.05); SHAMALE, NAHELHIMEFNOX2EERK, BiEDHnNOSEARIEKTFEER
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Abstract

Objective: To investigate the effect of catgut implantation at acupoint on the level of oxidative
stress in Vascular Dementia Rats. Method: VaD rat model was established by modified Pulsinelli’s
four vessel occlusion. They were randomly divided into 3 groups: Model group, Catgut implanta-
tion at acupoint group, Nimodipine group, and set up another sham operation group as a control
group. After 20 days of treatment, Morris water maze was used to detect the learning and memory
function of the rats in each group; HE staining was used to observe the pathological changes of
neurons in the hippocampal CA1 area; ELISA was used to detect the content of NOX2 in the serum;
Western blotting was used to detect the protein expression of nNOS in the hippocampus; colori-
metric method was used to detect the expression of MDA, SOD and NO in the hippocampus. Result:
Compared with the sham operation group, the average escape latency period of the model rats
was extended, and the number of times exceeded the original platform decreased, which was sta-
tistically significant (P < 0.01). Compared with the model group, the average escape latency period
of the burial line group was shortened, and the number of times exceeding the original platform
increased, which was statistically significant (P < 0.05). Compared with the model group, the NOX2
content in serum decreased, the expression level of nNOS protein in the cerebral hippocampus de-
creased significantly, the SOD vitality increased, and the MDA content decreased in the catgut im-
plantation at acupoint group. The differences were statistically significant (all P < 0.05), the con-
tent of NO was significantly reduced (P < 0.01). Conclusion: The method of catgut implantation at
acupoint may enhance SOD activity, reduce MDA content and improve NO bioavailability, so as to
reduce the level of oxidative stress in brain tissue of VaD rats, reduce nerve cell damage and apopto-
sis, and improve learning and memory function of VaD rats.
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1. 5|

I i % (Vascular Dementia, \VaD) & & FH 25 Fh 3 il 1) o 1fn 57 5 4t — 25 R B S8 LA 21HE 12 )
WENRRRG A BRI R R AR . BAAT =LY, Wi S h 4k VaD 1S 26%, 1E 65 %
DAL FiR 3 v, VaD B 20% 72 4 [1] [2], H. VaD & ME— I R v] Biva 9 B0 2808 v i R
P RIEVE N EZRALN LRSI E R, %t VaD BT RHAR TR ANATT, TR BE ISR HLFA
A E A2 . U £ (Catgut implantation at acupoint, CIAA) A% Git 4 17 i3 — 5 30 e Al
S, GBI TE— 2 AL SN AT IR SRR, A S AR KA 2 SR AT AR RR SRR, T
EEIFEm, HARMIIIRE3]. AT Z /TS5 R IIE T CIAA 7] DLEE 2 2142 IhRE, iF
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SET VaD 5 R A FAETE SR, H CIAA B DU itk 2 ff 90 [ b 24035 VaD K RRUIFER[4] [5] [6].
FEM A EARSCE @I W EE CIAA ¥RYT 5 VaD KR %= 2id 2 5 R R e /1. [fliE NOX2 & &, 54
21 nNOS H H )R A L. MDA & & [ SOD ¥ 71, Kt CIAA X VaD KA RIBUK (1§21 5 24
H AR Z M B, A R IR IR TIRT VaD R A F1 Ak JE HR it S = A4t

2. SEmMBERZE
2.1 LW

fe e SD KB 60 R, SPF 2%, MEME, 1K= 180~200 g, W H Kb KREIAEMFAGIR AR, YAliF
5 SCXK(I)2019-0014, =58 3R 1551 N v B2 24 K223 W SE I 4G F 25 TR 2tk o

2.2. FEFRNFSIAF

AR AR SE A 2R (B R R AL R AR A B A IR A FD) s Y B ik e (AL IR SR A
IRAF): BRI (EE250; #itS: 201803); NOX2/iNOS (155 Al — AL B & ) ELISA A&7
GRS MR R AR AE], #itS: E-EL-R0520c); BCA & [A € &R7& (Nt A vEl
HARAHR, fi5: CwW0014); — Bk WB iR &(%R). —HikPud WB & () W2EPis TIE
WAL AERIEAE R A, #it'5: CW02029. CW02030. CWO0103); MDA #:liX7& . SOD #&ll
WA, NO KR A & (F nid i, 5. A001-1-1. A003-1-1. A012-1-2); FE4%[H 72 i (Servicebio, it
5 G1102); HH#YFrHl(Leica, 5. Leica UCT7); &5 HL T R A%BE(HITACHI, HT7800).

2.3 E]., SERRITAE

2.3.1. BERSGERTHE

VaD K R AR Y (1) 82 37 R FH B R 1 Pulsinelli’s PY ifil % BH W% (four-vessel occlusion, 4-VO) [7], AR Hij 12 h
AT, REEIK, BARERE: F 3% L2240 40 mglkg 25 K BRBHAT R P v S RIS, [ e 7R3 e & |,
T 25 1E o AR X 2 — SMER R BN FLER DA L AT IR E ubn 5, sk R XU ME5)
Jikpey, AEHIKAMEMZE. 24 h 5 AT — IR RRIE, ADENE e, BEMISE ), B s B XU )
FUSBIK, B kR AN U S K 5 min, [EJRE Th, SR =K. LAFHKTIIE E 1~2 min P9 30
M FLEOR, STRSEAR AR AE A e IE R R T o 4 B EE A BT IR BRBE AL 7 B Al . AR 4H . e
T2 AR T ARAA AT HES KB I AN B IR P, HARALE ) |, fRiEfHED> 10 .
BESHRG, A TEREERTPIERYL, FEABRE, RN ERERE, ¥Rk,

23.2. BT A&

BRI G 8 RIHTIRIT, L 20 Ko SAHLRALERUE 278, WaT/K. SR =FHsgX.
i, EAGER S CRRIUALEIS R [8] 5% (SERdtR ) [9], ¥ KBMREE)S, 7h B ki,
A1 FH MR 2 TR mT IR S MR e L i IR 2 kAT, BT AL B BT 2 45 T B SIS IR R
20 mg/(kg-d) AT BAEATHE S, B H 1 7 BRAAE T AR A1 1 ml/100g B4 T 2K,
fFH 1K

2.4. WERIEHER 5%

2.4.1. Morris 7K R ZE M > i81Z
IR IE KRR &L 23151 S 5 E0E N 5 37 A — B 1K =K, 1~6 d & H T 2 M TR
IS—Uk, AR B2 2012 heE, BB RIRIBR, AR G RR AR Fh S B B OR K UK
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103K 60 s AR BRUIE B 65 A TR 96 aee R3], EId 60 s iy 60's; 3 7 R T G #EAT AR R
UG, 03 90 s R BRAESE = SR IR IFFVK IR 18] A0 5 Y- 5 TR, Hodls H s E 3R 5

242 HE :@MEED CALl RHZMWERSE

TR G, ABENLIE 1 FOKR, MRS R, SRR, MoORAKEEH 3 m AT E5)
fik, FI 500 mlAFEERKpPEe, SRJEFH 4% BB THEVER S, BURKRBRAZL, @i, i
LB T2 RAREPFEEE 48 h, A, VIR ETHARR - FAHE) R, 1E8 PSR SAR
D CAL X M2 AN A 24 20k .

2.4.3. ELISA #ILE NOX2 & F

3% L L AR K B, TR TR, BYTFRCE, ATIRBIICR L. A fff & T E 2 h J5
F+1000 x g &0 20 min, HCEIE I ELISA 2GR &0 I AT M4 #R4F,  7E 450 nm P AL E OD
i, WAPRHERMZ TR, THEH SRR, BU(X+s)RaaS4LIMIE NOX2 & &.

2.4.4.WB ERE S nNOS EHMIFRIX

TR G, SR RGN F RS, B WK, T UK b2 2t 0 5 2021, TN-80°C
UKFARAT A o FHTI0A U 0% DUV (RIPA) 2R IS B 1, bk F R (BCA) VA E it B ER FR
FE o 4% a4 IR R A U B 53 E . KR Gel-Proanalyzerd G2 B 54 2 48717 2R FEE A A B
i, BRUEMWEASNSEANESERR.

2.45. tbeEZEEMBEEH MDA, SOD. NO BIFRIE
1% 2.4.4 WG AU, 5 MDA RS S (R AC B B2 RYE) . SOD Al ik 77i) o (M ndy
EAVE) NO KEMAF &, F2 B8 U0 AH 45 P24 VR I 2 i i 55 -h MDA. SOD. NO /K.

2.4.6. EHBEENRAXFMED CAL XBMEH

% 1.4.4 ROTEEUR AL, FTFARJITER IR ML RE 2 i AT o) %08 1 mm® (/N 8, i 4°C
Ak 5 . PBS PREEYE 3 IR, BEIR 15 min. 19%HREREEE EIRE & 2 he Mk)E, HLUKIRAN 30%—~50%
—70%—80%—>95%—>100%—100% P 4% 477K, 45X 20 min; 100%PNEA P, FEK 15 min. HARE#E
BHRE, TEEVIAPIR . 2%08 R AR A RORE St 8 min, TV 2.6% M5 FR H A 8 —
AR kgt BT BB TR, RERK.

2.5. GHEFE S

N SPSS 25.0 Gt it 43 M At AT 8e it 22 0 M - 22 410 EL 35 26 DR 350 2 49 #T (one-way ANOVA) 8k
ZHU 5 (Non parametric tests), FREATHIRILLER, THETRISHEEH (X +s)%&R. P<0.05 NERE S
NED-9'8
3. %R
3.1 FHEMAITREEHRRERILE

SBFARALE, BAH KR @E R K B & B, giit2# 3 LR P < 0.01),
BRI LA, oA LR A S kB AR A A . ST & BN, Seih R R (P < 0.05), I
LR 5 e S P Giit 2 = (P > 0.05), RIS RAHLIAIT G, AEE IR IGE VaD K%M
WIZEES), N 1o SH KRR 7 R EHRREGHA 1.
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Table 1. The average escape latency, esidence time in target area, the times across platform of each group of rats (X £5)
=1 REXREHRERARE,. BFXEFEERE. FHEEERB(XLs)

451 11 PS5k R (s) H R X 4k f B s 1] (s) T & IRE(IX)
BFEARA 10 23.46 +7.36 37.45+7.03 7.42+1.19
AT ZH 10 43.92 +3.42" 22.46 +7.45™ 1.46 +0.87"
AR 10 29.71 + 6.09" 29.36 + 6.37" 4.37 +1.06"
Je SCHh 40 10 27.47 +6.81 30.54 + 8.25 4.94+0.74

Vi S5EFERALE, P<0.05, “P<0.01; SEAALE, P <005 "P<0.01.

111

REE

111

TAIRER A

Figure 1. Space exploration of rats in each group
1. BHERKRZERZRER

3.2. RAKRBD CAL XL/ HE RELER

BFEARAMEMPEAILS LS, WA, 45k, MR, MMbisn, i s
Bua, BUNASEA AR B>, JF HORE AR ST, AIRA RO AT, R ARG A
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LR ZH AR A F IS SR>, D B AR AR PEIRSE s B ST LA AR AR B F b, HESBR AL F L.
ZiR LI 2.

X400 |

BPEARA A IR L 2H JE B4

Figure 2. Rat hippocampal CA1 neurons morphological changes
2. KRGS CAL XA MAERSFENT

3.3. BLAME NOX2 SELER

WA 5 F AR L MiE NOX2 & & B ZE & (P <0.01), &G NI AN B, Zidia
IT 5, TN HRER A M IE  NOX2 & & 5T 4 B3 PR (P < 0.01), 1ESE T 7 HE 2R a] DLSE MR 45 A0 MRS
Bo ZERME 2,

Table 2. The levels of NOX2 in the serum (X +5)
52 2. MiEH NOX2 EE8(X+s)

5 1% NOX2 (ng/ml)
BFEARA 6 2.15+0.44

RETZH 6 10.03+0.35™
TR LA 6 3.59 + 0.27"
Je BT 4H 6 3.67+0.27

E: SEFARYIE, P<0.05, "P<0.01; SHAALLE, *P<0.05, *P<0.01.

3.4. ZEARESE T nNOS BEAMFIATER

5RFPARALLE, BRI RS T nNOS EHAXKIA/KFEZET &P <0.01); SHAIHLE, Rl
SPELLRN O B 2R ZH VAR T nNOS 2R A RiA /KT B Z BAK(P < 0.05); & St P41 AN /oy 1 2k 4H 2 8] 25 1
FIEACFIEH B Z R (P > 0.05), iU 2R G T7 ORI M. 455 LK 3.
3.5 Z4ARETH MDA, SOD, NOIEE

S5\FARACE:, HTHEKELDF SOD 3% /1 EE K, MDA & &. NO S EEZFA =P < 0.01);
BRI B A, o SR ZH iR S SOD v 17 R W MDA & & R (P < 0.05), NO & & 2 2 4K (P < 0.01),
JE B AL i S Fh SOD 35 /1 23 7R, MDA & & . NO & & B EREP < 0.01); JE s P4l /i
LR 2 [ /KSP I R 22 5, U B /07 2R AT DL Gess i v S S A U N . 45 R L2 3
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Figure 3. The expression of nNOS protein in hippocampal
3. X85 nNOS EHMIRILIER

Table 3. The expression of MDA, SOD, NO in hippocampal (X +s)
5= 3. X835 MDA, SOD, NO &E(X*s)

5 f11% SOD i 7J(U/mg) MDA & f(nmol/mg) NO & & (umol/L)
RFARA 3 494.40 + 19.70 0.53+0.16 473270
A2 3 376.34 +2.29" 2.24£0.16™ 36.26 £9.00™
agha: 5N 3 423.23 + 3.36" 1.61 +0.22* 16.89 + 8.44"
Je BT 2H 3 441,18 +19.71" 1.16 £ 0.17* 10.13 + 6.19"
T SEFARALE, P <005 "P<001; SHA4ALLE, *P<0.05, "P<0.01.
4. #+1ig

VaD & TR . 8% WO I e S5 R 2% 5 B0 I B 0 T R R O e D Re s, LA STl
12,1505 1y f LR ARR J oA P B IR R REAR « A el 4 I, VaD & T e [V , s 2 1 T R AR R A 5K,
KRG, SRR K IR FENBR TN AREAFTIEA R, A7 k. 2R EZ
A28, @Bk, BB, mmCyEE, MOnS RIhEE R REY), B —52Z M, #nTes g
o EIABARE . BRATR R REREMS, AN\ Mgy, ArEAGEMK. SE A . SRR, A&
R, JUREAE, TR TR, HEANL. =B UE R KIS, &2 =Aarakt, ki
F8, VBT, WOaTfERERm . a8 E-E. M OURMENK, OB EIR, \SRAs, HELER
AU, WOTAT AR @SS . TN G, LA AU, AMNEERIE, AEETR ).

H AT 9T M ANE 22 VaD R FL], (R ] DL & A0 LB (Oxidative stress, OS) 2 Hiz —, %fb
AP 2 18] ) Kt VaD KAER R E R R . #F RV, OS 1§ Hi 4 4k 57 13 4 4 (Reactive oxygen
species, ROS) ] b 15 S 1l , 2H 2R rh A7 E (1) R &80 B EH 27 AR AN R T 177 TR - SCAeR 22 e A4 o B 25 1 1
JEL P9 SIS IEE e, 33T A AR ALK e, B AR 22 JC IR B AN T R Rt [10] o A4 P9 7= AR (R4 1 |h 2z e e i
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WIRMHESUEALRE 7T, (EAEiE A, B SEUN RN, BT MREE 20, WA mE R mee, Suf
S I T B ARG, R AR N IPEAS [11]. i 210 ROS SUBRIRLRRIARThAE, o= i s i B4 A OS [12],
B0 I E A A A RIBEAS o

NAPDH S ALEFZ E(NOXs) 2 ROS M FERFEZ —, A NOXI~-NOX5 &L, Wik,
FEASPEARTETE i S5fe 0L P 9 A 5 o 1M B 5 A 78 e, NOX & 1 AT NOX RS ZRIA I Iin, INHIThRE 231,
Hor NOX2 fEAHZ IS th & OS M EZORE, @ 78 M & B A b 5 B Thie . KD RIEFES
YER[13], NOX2 iy &/ 1l fie 35 VAD Bl 2 ot B Dh RERRAS AT #h 22 I B AR B2 . —
FMAGTNOS)H =FEAY, AP — A EEEF(INOS). N A — A B Sl (eNOS) Mt £ Al
— AR AEEONOS), Hi B ML nNOS W] LMEALF= A W IEME NO, ] fi[a it & T 40 i i
WS4k, FERIAEME IO ARt SEAZHAMELL, NOX2 Fl nNOS 78 /A HE LR TT JG
FAKBEAR, AT AR B P A RS 2 1 30 R 5

AN AL B (Superoxide dismutase, SOD)HIP] — /% (Malondialdehyde, MDA)# & 5 F (1) AL S8
fabrz—. Mt SOD & ERRALMPIEIMEE ST, SOD FERNAN H A, Z—FERHTH
AANPT A 2 1] P e 2 22 Y YRR DU BB, B0 OS, IR I Ak Nt 1A Rz 40 . 2 4ok 22 240 B () 4534
[14]. MDA 2% H HE AN AP b2 AR DT R NE B S AR B 2=, R PPl I 28 2 5 Bt
(A543 P2 FE S SE A K T (R B B4R AR [15] [16]. — A AL ZU(NO) & — Rl 5 2 Fh A= BB B 1015 5 20 T
NO 5zl R 1E A 2%, VE NG 72 5 7k )RR i g5, a7 LLET sk 4,
I ML /N SR EEFIE A [17]0 NO HT LA 1k AR 4B B8 1 O ) [N, T2 AT LA e 228 4 i 7 28 1) 8L AL
LR AL, TR ER AR 27 (ONOOY), MTfilsk/> NO AR FE, BHER#P £ i 5 (R I T e
T3 VvaD [18]. AseEerh, &t AT e, SEAALE, SOD i i, MDA & &K,
NO & & [#A%, i8] CIAA ] LLZER A Ak B A 4%

2 LT, CIAA FIREIETHIH] NOX2 P24 1t & 1) ROS, #5% SOD MIiE i kR £ & ROS, F#{k MDA
8, > nNOS A il 38U B NO F=2E, $2/5 NO AR IR %, SRk VaD KR 2 2t 12 hRg,
TR A PTEARE ST, D EAGRLERT VaD K RN AR50, ~Fir ROS HHta i, Ikt &4
W, FRET, IR IRIRPA B SRR A T — o 1 SR Ie A

EHEWHE

B K B R B4 M X 3 4700 H (81960811); SiM B HE T RLH AR E KM 7T H (BHE KY F
[2018]023).
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