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I 258 T 06 ki 7 I e A A8 T B ki 11 o 2%
N BFRAR Wnt/B-catenin 18 B ) 52 1
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L IR P R 2GR P BRAS e, IR A RUP TR REIX = L 3005, 410208; 2. =Pl =B ; 3. BRI PRy
WE5ERE

[HE] HBY MALEA MMTV AL E R R (Wat)/B i 2% & (B-catenin ) i@ 54K 3 s 2 7 & i ) o
B BRG] TR 10 R WKY K RE AR F R4, 30 2 g A& /EXR (SHR) B
SARRE . WAFEANTA., BAF oA TA, HFH107%, BEFRAN, L4AE8AKK LA D-FI5E
H3 R T IESS6 R, FAEES 20 R BT M E Ik F KIKHEIZ 28 R ME LSRR &l o
FRRBAER, mATK, SFNETARRAFARAERS>ANLTRES9, 27g (kgd) #EEF, BFRKAFEA 4
T 10ml/ (kgod) 4REF, BARAEFT4E ., LHNALHGEHERABMN KR hE; EHE 50 R4
FLORIITRET EH; KWWARE, &5 ARAEMNE A ET TN, RE—REFRBRM, FF
Hrbe ¥ (LFB) A4 A0 K KB AKAR B 38 BiA5 A2 2, ELISA &40 KRB IR & @ fe A2 18 (IL-1B) .
MBS E T o (TNF-a), @2iei~%10 (IL-10), B3R EF B (TNF-B) K-F, F& & KEn KR
BEIRAR P BB M B G (MBP) RAKFAE FILESL4ERST 1 (IBAD) . WK AR 2 (NG2)., %
M3 3 AT &M Ki67 3R (Ki67) /NG2. 2'.3'-3R 4% ¥ 8k 3-8 —B5 8 (CNPase) & ik; Western Blot i1
Jit AR P MBP, 38 A MMTV #4455 R A% R 3a (Wnt3a) . BRBRALHE R & B B 3B (p-GSK-3B). #
JR A4 PR % B 38 (GSK-3B) . BFERHL B %2 % & (p-B-catenin). B-catenin & ik, RT-qPCR i 4 | it AL A& P
GSK-3B. B-catenin mRNA & A, R LHEF K4k, UMK I &R EKSE EA S, KRETEZEP
FHMPFEARHK, BRERIZEHE G 2R Y, FA4RFESRLBHEIRMARER, RERLLEXAIE
R E T (P<0.053P<<0.01); LFB# & & & 4 b A 05T ILBF AR B35 5145 B S5 BEAKAR & TNF-o A=
IL-1B 423 m, TNF-BAZHAK, MBP 3 K% E Ak G FABAK, IBAL A4 0438 hm, Wnt3aFe p-GSK-3B/
GSK-3B #+ %, p-B-catenin/B-catenin 4%, GSK-38 mRNA & & A&, B-catenin mRNA &3 F+ 3 (P<0.05 2
P<0.01), 5EAZAE, BAFTSHHN ZARXRABRAMIETG AR RE, LREHFHIFRE (P
0.053 P<0.01)., 5msk 7 ki 24, Wi F oA 2B IR B BAG E, W% ERAK, Rhis
Bt AR B MBP 52 5% B & % & % ik, NG2. CNPase [ 148 J 4L, p-B-catenin/B-catenin, GSK-38 mRNA
AR E, Wnda kL . p-GSK-3B/GSK-3B & B-catenin mRNA & ik A% (P<<0.05% P<0.01), &t &
A F s T 2 ERER D ERmEa RmE, AU TS 36 Wnt/B-catenin 15 5 38 %, #4820 A MR
¥, MR RIR AT B AR A Y RIS A R %

[XEWF] R DhERK; WORBE; BMBEFG; s, FVRIRAMI; Wnt/B-catenin 18 %%
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Ji%i 7ML 4575 (cerebral small vessel disease, CSVD)
RO AL S BARAS, AR R
CSVD i 2% 2 I 45 A U5 0 i 11 B =5 . I . 1
SR ot A B PRI BR T R A BE i R )
2 i 2 ] L i 11 5 v £ IR B2 R R 5 TA R
IR RS TEARDC = Pl AR AL/t i 5 | A 1) Pl 11 o
I8 CSVD [ RRAE 2, o BRSO AR hy i i A
RS U T 0 R N L 2w o R (T S 2y ko d
TR R KD RE . MRS R, TR MMTV
AN EFIER ST (Wnt) /BiEHEH (B-catenin)
WA RER A FAFRRSEREE, HAJHT
e FEGPZBITIERN ©', Wnt/B-catenin 18 3
T 2 BELAS /5% J o 4T 2 40 B A0 - F AR R, e
JRRRERE I . B, R B R B 0 1T RE B R
CSVD figi F1 B 72 B A RR AR

ki 2% 7 S A A BAAE 2 1 & R Ak T (R R
Z1201110178359.4), BA w06 . fbptmssz
DAk RO SE A B, i 28 5 IR s I A /) 1 4
I, T O RN DD RE R B R4 T, AR
HAEFHMLHI R ATERE . Bk, A5 Wnt/B-catenin
3HR S TR G 1 o O A R B PRSI 28 IR YT CSVD Y
AIREAE AL, S il PR PR AR S . ASpiFor 22
i e H R 2 R s R BE B A E (R BRI
5 11.2022120702) .

1 #MRE5FE
1.1 &4

SPF 2% M IE# WKY KEL 10 H . H &M & i
JEREL (SHR) 30 H., 14 Ji#y, M5 H 280~300 g,
B B b 4eim A AR A BROTAE A, Lk s
VFAMIES . SCXK (&) 2021-0006, 525654 {H
VFAMIEYS . SYXK (1) 2019-0009. 341 37 78
R B2 st s oy, FREGIR L 20~25 °C,
M 60%~70%, 12 h BIREHEIR, HHIEEHK.
1.2 %9

Ml din: #E40g, JIE10g, HlE15g,
A 15 go 259 0K B DY) 18T 2% (24 ML Bz 2 e
HRA T A7, 5 0143432738, 4 51 ik 2% 77 5
R TZEEK 30 mlHr, FLAL2. 67 o/ml URNZE TR
1.3 EZZEXMNE5MNE

AN (585 . p3761), Merck KGaA 2y
Al HERE (EZYfET H23021439), M 254E AR
MARAT; D-2FFLE (525 V900922), Sigma
oy SRS (LFB) Jedl . hEd R,

Fhife. WEbUMR T (58555100 S191030.,
PN0052, PN0051. PN0O086), Kzi#i K A¥RHEA
FRNT]; TYLEE I Marker (585 26616), FEERK
o)y Wi SRR & (5855 . E047) . qPCR Y3
WAE (5855 E099), T8 BRIl A7 R
vl RNARBUAH & (185 ER501), 22X 4
EYFHARGIRAT; BCAEAEFIAH & (175,
CW0014S), RN AEMARAF; A=
18 (IL-1B) . MREIRSEN F o (TNF-o) . FIZHAEA
£ 10 (IL-10) . MERSEHAFB (TNF-B) ELISA K
Fla (BR530 N Z2C36391, ZC37624. ZC36379,
7C37625), TR AYIFHEARA R R
PEE I (MBP, 585 . AF4085) . #HZ i 4 5 2
(NG2, 175 DF2589), Affinity 2\ ) ; i 2 1k W )5
A I 4 3B (p-GSK3B, 155 : AB75814), Abacm
ST BEIEA R 38 (GSK3B, %5 22104-
1-AP) . Wik B #ESHHE M (p-B-catenin, 75 .
80067-1-RR) . B-actin (#2%5: 20536-1-AP), Pro-
teintech A& ; TCFA A MMTV 5 5057 5 F 5 L G 3a
(Wnt3a, 585 :HA500193), fEZEYARRAF; 4
JH 354 58 A A& ) Kio7 Bt it (Ki67, %5 : 10205-2-
AP), PTG/ l; B A4S &3E M4 T 1 (IBAL,
5. CYT7217), AbwaysEWAFl; #HiR (125
18456), Ted Pella A7) 5 BSEERAN (585 : 02624),
SPI/AH]; MIBKEREY (185 . 512-26-5), i Dl4k
AP R AR A R AR 27,3 - IR 3 - TR
T FERE (CNPase) . DAPI, HL4% [l . RIPA %4
FAR . BRI . A R R (525 AR
GB112623,G1012, G1102, G2002, G2007 . G2008) ,
Servicebio 2] o

HUKAY (B 153BR90552) . HERAY (5.
VE-186) ., T100TM Thermal Cycler ! Real-time PCR
YA (BE . 621BR25450) . BEARY (A5 .
Cytation3) . BERARIMTL (B 712BR12725),
ZE [H BioTek 23 F] 3 OGHEUKE S (15 . Moor
FLPI), %[ Moor 2~ 3 KEIGAMEAL (FS.
BP2010AUL), JtIHRBEAYIFEARFRA T ; P
PIAHL (Bl%5. RM2016), PRRAHE; Misr ik fr
(B : ZS-FDC), Jbm ARSERHEARA A &
S RAEE (B145 . Spectra Ultra S/TEM), FEER
CHRBHE A ]
1.4 S, #ERLH

1 30 H SHR SR H AL BT 3R 1 4 AR 4 Je
Mk, EFlEA, 410 5. 10 H WKY K
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YERIRTF AL . SHR I W PR 5% 7 K5 @57 CSVD
KRB AL 0, D2 R 400 mg/ (kg-d) TFFREZ T
WA, MR, HEHS6 R, T 29K,
X SHR #4780 351 53 30 ke 25 F AR« 2% G %
B (50 mg/ke) MEMEFEST RIS S, SIERGE, AR
THBE, W NP L gy IS A ik, v B A
WUP, s s s ik, LLO. 45 mm {55 #54F
SR HE, HA-04E G LK Sk S5k —ii, fEi
DU O AT — A4, SRIEHRE Sk, 485
BRI, WUARIEEE s AT AR AL I BRI B U 55
sk, AT HABAEE . S AR RARE Y H I EL
WEFHEHERSK (80 7 0L H 4 ml A= BEER K6
B, BHALRES 1R, BKO0.5ml) FiphERYL
TR B B L O /L, 24 LFB Y K i
ST R B A DN S 7 A R G A A 2 A L b
Ik, MGG, WZ8m0e . Wik, BA=
HRELEA A, IEI AR S

MZE A%, A K BT Y R IR 45 7 ik
TR O, 27 ¢ (kg-d) HEE, HPEHIE N
I PR A 8500 &, S B b 25 25 3E 9% O ik
) TR SR T A4 10 ml/ (kg d)
HH. SAMEHEY 1R, L4,
1.5 MEIRAFE T ik
1.5.1 REMRELMN HATAGEZ1, 2, 3, 4
Ji) 5 2R FH A 28 0 AR A B AL % 6 R U 0 2 1
JE, SRATCAM I R BRI e, I B
[ AT [ (11: 00—17: 00), fESminP, HEE
W SUR, S R BiHE, BURAREEAEUE A )
HHH
1.5.2 KREFERE EBE S0 KRHME LA
2P REALERE 7 HOR BRI AT KR B 5856 . BT S KoM
FELIATIR:, 1 RKEMRTFA L S5em, 54
KEERETAKE T 1 em, FHBEEES 4L,
W R ERUN S 1 2 BR B 4 G2 BRAR VR T 1 A 7K Hh i
UK, ICSR KRS BV G AR, BRI
#r 90 s JE RECRIRBIE &, Wik g R0 s
90s, BHEIIFETS, IHAETH LIER20s,
BREHRKREBREIIZ 1R 46 KMudaF & it
1728 AR S, kil 3 Pk 23 [l 7 8 i 1012 BE
71, B R ENEE 2 L IR BE A A, e 5% KRR
TE 120s PN 2E 8 )51 5 67 8 1R
1.5.3  JEsdn i A A7 XU 3R 3l kopk 25 AR i
MARJG . Ba—wHEBEXHE (4H25)5) BUbtamm
i L R A A T B L S R,

PR K SRS RIMOZ 361 52 0 B Sz AR RE A L, WK 3 7
kR, BRI, AT B 2 AR A RO L
BERSALACT B 52 A DA I B4, T S i L 1R
1% BEHSEASERRRIET, WAL H A
PR, nfEE ).

1.5.4 LFB % &3 Bt IR A M A 0 3 &
B Ja— R S R H SR &S D A AL R AL 4
HRRO I E Wk, B ik, DIk
YIA T FLB Y0 . BT A e o e s A
21 ) 45 6 HBUBFIRA F F Western Blot & 10) , P-4l
SR RIS HH T ELISA & . 3 2 F RT-
qPCR BN . A3 35 U0 e i /K i 35 J5 B F LFB 4% 8 )
14 h (65 CHREFTHH 30 min, I A & I8 & T
65 CHEHE ), FMRKMPEETA, KA LFB Y
W 2 FIYL W 3 434k 3~5 s, HRKPEE2 531k,
2 P 5 T U AT S R T A Sy IR W B 2T
o, YR BKERE A

1.5.5 ZHBENEHIMARBIRGAZE  BHIK
Y mm R R o BEASTE H B [ 5 Wb
4 CRUEAR, 4°C1uRPEE2h, 75 1%B5R
HIEE e 1 h, FH— RIS LK, SRG
IR E R AR T . R I BINL I EIRE S, B
Pl G AN AT AR TR S Y €, FE O T T B AR D
WL

1.5.6 % %% % & ik 4 ml Bt Bk 4k M MBP. IBAI,
NG2. Ki67/NG2. CNPase k& i& 704 A i 7Kk i
W, 2xFPEERR (pH6.0) HUJFEMEE, RHS —HitH
[) A Y5 I T PR AT ], 37 CH%E 30 min, — 471
(MBP, 1:500; Ki67/NG2, 1:200; CNPase, 1:
2005 TBAL, 1:200) 4 CHFE i, WRIE—Pifb
JEEFEA R, P (1:200), 37 CHEE 1 h, DAPI
P, o MBP2OGH AL R PO FRIR
NG2. Ki67/NG2, CNPase. IBA1 ik K FH Image J
(AT 1.8.0.345) ARAFARHE DG A4 g PR 200
BHITE .

1.5.7 ELISA ml B Ak Ak ¥ 52 B F TNF-o, 1L-18.
IL-10. TNF-B/K-F  WFIRIARSIRE EiEws A, R
P ELISA 3057 & vl I B b AT #AE . 78 450 nm P K
A E AL ODAA .. Zefilbnil, TR A FEAMREE
1.5.8 Western Blot i& # M B I 48 7 MBP & Wnt/
B-catenin @ ¥ & & ik Wnt/B-catenin i 155 14
5 Wnt-3a,p-GSK-3B.GSK-3B, p-B-catenin,B-catenin,
IUDFRRAA I A S . TR W 1 75 | 2 P i o)
RIS L . W& ARSIk, 5B, &
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M, IIA—HTMBP(1:800) .Wnt3a (1:700). p-GSK-
38 (1:3000). GSK-3@ (1 :6000). p-B-catenin (1:
5000) . B-catenin (1 :4000). 4 CHFE IR, 9t
(1:5000) EIEMWFE2h, W5, KH Image Lab
(AT . 6.0.1.34) X457 K EAE AT 047,
MBP, Wnt3aZ& 17350 B-actin N Z:, GSK-3B %
iK LA p-GSK-3B/GSK-3B {H # /5, B -catenin &35 LA
p-B-catenin/B-catenin {H 7R o

1.5.9 RT-qPCR &AM BHILA F GSK-3B F= B-catenin
mRNA £ i8R 404 RNA 42 B0 & 38 BUbF
MR L RNA, T EFEA RNA MR, LUE mRNA N

1.6 %itsFiE

K 1 SPSS 26. 0 F A #EATEUIE 73 A, TR PR
BIFF G IES M UMMEREE (v+s) FoR,
FEIt Z2 20 8] LR FHER R 22 5 25 0 A, 2L IR 7 1L
BRI LSD-t ¥ 5 J 25 A8 55 i 2 41 ) L R H
Welch &%, 21 [H] P 9 L3R FH Kruskal-Wallis £k A1
K. ZRE T ORH L ACR HEE &
ZhT. P<0.05 AESAGZITFE L,
2 H#R
2.1 Z2AK SR F B DI SE R b 4R

Fown, HSERFPRAFEME L, HAKHKR

Bz, Wik cDNA, FOEERY Y, A2 A
XA R AT BT L Bactin NS, £3589
FPo 1.

1 KWL G GSK-3B Fll B-catenin 51 ¥ T 51
Table 1 Primer sequences of GSK-3 and B-catenin

Bl s B2 BT (P<0.01). 44251, 2. 3,
48, SRV [ R A, AR AR O i R e A R
JE B EFEAL (P<0.01), s R4 %5500
guitE L (P>0.05), H []AE) 5 % 22 77 e )
SR AR TR IR 4L (P<<0.01),

2.2 ZARRAKRETEIELERILEK

in corpus callosum of rats

YK R, GEFRALE, BRALK RS R
- SR (5'37) K] %%3i:5%%jwﬁﬁftﬁkﬂﬁﬁlm%
/bp RGO WEL. BArSRR A5 B a4 L
GSK-38 EE AGCTGATCTTTGGAGCCACC 563 {}ﬁﬂ\ , %1Iﬂﬁf/ﬁig/ﬁ/§|§ 4 %*ﬂ% 5 iﬁﬁ{éﬁﬁ(ﬁﬂﬁ
1] AGAAGCGGCGTTATTGGTCT N N .
£ (P<0.058;P<<0.01)., SHiRIZA i, Wil
B-catenin 1E[1 ACCATCGAGAGGGCTTGTTG 377

fe ) A R B BT 5 8 . B FR A B i a) A
ArEEHE, B4 RAEE 5 RkkEE R4 (P<
0.05); MiZs R 45 e bn 22 5 LG it 8 X
(P>0.05).

J2 6] AGACAGCACCTTCAGCACTC
B-actin 1E AGATGACCCAGATCATGTTTGAGA 575
S AATGCCTGGGTACATGGTGG

7. GSK-3p, M A MAEGFMAT3B; B-catenin, BIEME,
E Y-S N NG e R R

Table 2 Comparison of systolic blood pressure in each group of rats (mmHg, X+s)
21 kA 42T 452518 22 ) 4253 )4 424 )8
FARA 6 132. 50+5. 00 127.97+5. 07 130. 03+7. 78 131. 40+7. 47 128.20+4. 34
FETRIZ] 6 211.90+5. 48" 206. 81+2. 77" 211.93+2. 88" 203.43+8.21" 203.53+8.39"
i 2 7 AR e L 6 212.30+7. 28" 204. 50+7. 77" 203.70+3. 74" 199.20+8. 56" 195.70+12. 99
Wi 2575 s 7 i 6 204. 60+9. 82" 174.20+9. 779 © 173.87+11.24Y " < 172.40£16.50" " < 170.73+9.20" > ¢

T a) SERTARARNELLE, P<0.01; b) SERARRIEILE, P<0.015 o) SWZEI7 AR LA, P<0.01.

R3 BSARRUKREILREAR

Table 3 Comparison of indexes related to water maze of rats in each group (x+s)

25 AR R L 50 FE LA T S 50 1k T AR A0 /s
41 51 RAL ZFraREe BRRRRER i i - R .
K i ) E 43 L /% IR w2k KR Hax R
BFARL 7 6.57£1.62 33. 41x4. 60 36.76+13.62  34.19+13.29  17.26£7.09  17.54%5.25 10. 98+2. 85
T RIUEE] 7 4.14x1.77Y  25.1124.03%  36.69+8.95  25.14x8.10  24.03%8.22  26.37+12.61"  26.79+10.30"
MZE IR 7 4.43+1.81 27.30+4. 20 28.04+13.23  23.82+14.57 20.14x14.61 18.15%5.15 19.26+13. 98
Wiz R 7 6.29+2.21°  31.40+4.50°  33.99+8.43 22.19+5. 45 19.30+7.14  17.72+4.69° 15.319. 80"

H: oa) SERFARLIELE, P<0.01; b) S5EFRALE, P<0.05; ¢) SHEELIHE, P<0.05,
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2.3 AZBK KRB A A iR 2 b AR

Fam, SERFRAFBE LB, K5 LS
Jo HA S A K RN L & R (P<0.01). 4324
Je SRR LA, MRAR AL R AR e L A I 9
Jin (P<0.055% P<<0.01), FLHkZS 5 5 770 et 2H A 1.
WERE TR A A (P<0.01), SAHAR
JE tE, SR JE MR D v L AR e A O A
JHE (P<<0.01),
2.4 BKFIEBISARLFB 4 & 85 ST Ar 4 R bR

LFB et g5 BLny UL, BT AR 2 K U 19 TG A4
IR, BERZEIINEIT, WS, MAg4EHE)
B, AR AE . SIRFRA R, BRI
TR BRI JDFPIG A A i AR, B B RRAIC, PR
FUERH, KBS WSS, SRR
B, A AR DRI A B i R, B 2
FEREIN, ML RERMFREE AL, 25 RELS Mk AE
YD 5 2R T e A e 2 A M A T S R
a2 I BN, A MRS A e B b,
FEB s AR T A KR AL, LR 1,

BHTRBEEL, P AR K U DA e f 45

P sk | JERERAY, SN, R ELG ENMRHES
FREA L A HE RS, BERIIRZ 5% . SR
FARA AL, BRI K BN DI A SE RS K, A2
SERAYTES . RAHL, TRIWRPELOC . SRR LA, ik
2% 75 V0 e 2L A e I AR J2 235 4 43 B R U I
i 2 T e 7] ek 2L O e K L R ) 5 A 43 s B D
B, MBI TSR, PR 1,
2.5 ZBMRFBIIKMBP, IBA1, NG2. Ki67/NG2.
CNPase % ik b5

5, SEFRALEK, HAIL MBP 5 OGiR
JEREREAL . IBAL PR EE W E3E I (P<0.01).
SRR LA, WA 7K. R 41 MBP % St
FEYG . IBAL PHPE 0 MO R RRAIG, i 28 O v Rl i 4
NG2. CNPase FH¥: 40 fi 80t im0 (P<<0.05 8 P<
0.01). SHZIIGH A i, Wiz mrlad
MBP ¢ Y58 B K NG2. CNPase BH 1 40 s 503 T+
(P<<0.055 P<<0.01). 4K Ki67/NG2 FHH:4H
Mk R g it X (P>0.05),
2.6 ZARKIAMBIMARLIER T ALK

Fomn, HEFRAI, BAILIHERHT TNF-o

T4 AL IEANIR] IR ] R LA e b A

Table 4 Comparison of cerebral blood flow in each group of rats (PU, x+s)
415 R AR RIG wE
BFARA 5 1036. 70265. 03 989. 00£45. 01 1017. 85+47. 23
A2 5 1046. 70+37. 65 842.90+81. 89" 818. 60+27. 98"
i % 7 IR 4 5 960. 44£80. 21 709. 34x107. 60" 879.21+27. 109" ¢
i %% 7 e 30 i 2 5 1000. 15+37. 03 733. 60£40. 94 958. 75447, 79 < V)

e oa) HSEFPARMALE, P<0.01; b) SHERHILK, P<0.05; ¢) SHEMALE, P<0.01; d) SRZEEFEAHLE, P<0.01;

e) HARMARSELE, P<0.01,

LFB 4 (x40)

BEST B

RFARL PR 4]

i 2 75 1)
T ZLOFEAE R 2wy, ORI VB RZ 4 8 LEB, R
B A LR SR D AR A 40 s IR 25

Figure 1 Pathological morphology of myelin damage in corpus callosum of rats in each group

i 2 75 5 70 e 4
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£S5 HAKBPICAEMBP, IBAT,

NG2. Ki67/NG2. CNPase ik

Table 5 Comparison of MBP, IBA1, NG2, Ki67/NG2, and CNPase expression in the corpus callosum of rats in each group (x+s)

FE AN BSR4 « 0. 15 mm™

21 51 Ak MBP %G B
IBA1 NG2 Ki67/NG2 CNPase
BFAR4L 4 85.08+7.79 5.33+1.53 6.23+2.55 2.23+1.68 47.7549. 74
BRZ 4 18.70+1. 59" 12. 00+1. 00 12.20+7. 71 2.48+1. 54 67.25+13. 50
i % IR 4 4 39. 18+14. 29" 7.00+1. 00 14.23+2. 10 2. 80+0. 44 71. 00£9. 09
i % 1 v 790 i 4 4 69.07+12.95° 6.001.00 26. 80+12.96° 3. 08+0. 70 101. 00+18. 49 <

H: MBP, BESSGRMEERT; IBAL, EFESEAEECY T 1; NG2, MR HIE2; Ki67, AN GEbRE Ki67Hi)R; CNPase, 2/,3'-3

R IR 3" - T .

a) SEFRYIE, P<0.01; b) HHEIAE, P<0.05; ¢) SHEMAHE,

S 5 R A LA, P<<0.01.

P<<0.01;

d) H5hkZ AR L, P<0.05; e)

F6 FAAKEPHALATNF-o, IL-B, IL-10, TNF-B & ik L4
Table 6 Comparison of the contents of TNF-ac, IL-B, IL-10, TNF-B in the corpus callosum of rats in each group (pg+ml™", x+s)

251 FUAL TNF-a IL-1B 1L-10 TNF-B
BFARA 5 43.1124. 41 4.43%1.02 9. 4420. 66 30. 333, 11
LT ZH 5 53.39+6. 21" 5.98+0. 54" 10. 40+1. 24 26.57+1. 64"
0 2% J5 AR e 2 5 48.72+3.30 5. 46+0. 29 10. 80+1. 98 29.05+2.76
i %8 7 v 790 £ 2L 5 46.13+6. 15 5.01+0. 43 12. 62+1.26° 32.01+3.38"

. TNF-o, MUREIREHE T o; IL-B, E4AZ 185 IL-10, H4HIEA % 10; TNF-B, MRIRIERFB.

a) HTARANE, P<0.01; b) SETFRALE, P<0.05;

AIL-1B & & Fh i, PLR B F TNF-B & & K
(P<0.053P<<0.01), SERILILL, fikidsJr i
20 TNF-o FI1IL-1B & B FEAK, IL-10 FI TNF-B & &
TJHE (P<<0.058{ P<<0.01), Mz 7G5 =4l 445
PRz Igit e L (P>0.05).
2.7 AKX BB MBP & Wnt/B-catenin 18 3%
RO E A

TR, SEFARALE, AL MBP &£
ik M p-B-catenin/B-catenin F&f, Wnt3a. p-GSK-3p3/
GSK-3 7+ (P<<0.05; P<<0.01). SHiMIZ [
B, WL, ErlEgE MBPE A E A . Watla
FEIRFEAL, 628 5 & ) it 41 p-GSK-3B/GSK-3B [
K. p-B-catenin/B-catenin FF1E (P<<0.01), SikZs)

c) HEIRIYIE, P<0.05;

d) SR R, P<0.01,

R A b, k%8 7 s F B2 4 MBP 2 1 3R 3k
p-B-catenin/B-catenin F+ =, Wnt3a ik & p-GSK-3p/
GSK-3B [k (P<<0. 058, P<<0.01).

2.8 A4 K R GSK-3B F= B-catenin mRNA

Rk

J2¢E: 8

TR, HERTARANK, BRI GSK-38 mRNA
FIKFEAK . B-catenin mRNA kI in (P<<0.05) .
SRR R,
mRNA FRREAL, K28 77 & 0 i 41 GSK-38 mRNA
TR (P<0.01) . SH6% 4 AR R4 i,
Jiki 2= 5 e 7 4 GSK-33 mRNA FihTHE . B-catenin
mRNA ZEAMAE (P<<0. 058 P<<0.01).

Fili & J5 1% . 57 i 4L B -catenin

RT SHAKRPHIKIAEMBP K& Wnt/B-catenin il # I HE Rk i

Table 7 Comparison of the expression of MBP and Wnt/B-catenin pathway-related proteins in the corpus callosum of rats in each group

(x+s)
215 R MBP/B-actin Wnt3a/B-actin p-GSK-3B/ GSK-3B p-B-catenin/B-catenin
R FARH 6 1. 38+0. 29 0. 16+0. 04 0.71+0.22 0.700. 14
HEAZH 6 0.20+0. 11" 0. 30+0. 08 * 1. 170. 36" 0.50+0. 14"
i 2 IR 4 6 0. 68+0.21° 0.200. 03 0.91=0. 34 0. 59+0. 13
A28 5 v 6 1. 00+0. 33 0.13+0. 03 " 0.55+0.23° ¥ 0.83+0.11° %
TE: MBP, BEWSERPERE M Wnt, JOEEMMTV SO SRS B-catenin, BHEWE; Wnt3a, JCHM MMTV A0S KK 5 3a;

p-GSK-3B, WMRALME I A i BHA B 385 GSK-3B, MBS mi ML 385 p-B-catenin,

a) SETFAR4ALE, P<0.01; b) SEFRALE, P<0.05; ) SHEMALE, P<0.01;

T RGR 4l g, P<<0.01,

WL B I EH

d) SHFE I IGIR AL ILEL, P<0.05; &) 5
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R 8 UK BBEIRIA GSK-3B Fll B-catenin mRNA Fik A%
Table 8 Comparison of GSK-3f and B-catenin mRNA expres-

sion in the corpus callosum of rats in each group  (x#s)

2H 5 AL GSK-3B B-catenin
RFARH 3 1. 00+0. 00 1. 000. 00
RN 3 0. 69=0. 09* 1. 1620. 06
i % 7 TR 2 20 3 0.83+0. 11 0.90+0. 10"
Wi %8 7 e 77 2 20 3 1.2420. 14" < 0.760. 12”7

TE: GSK-38, MG MAGHE3R: B-catenin, BEHEM.

a) ST RAILE:, P<0.05; b) SHRA LK, P<0.01;
o) HEFEFIEALILE, P<0.01; d) SWiZrEFRIRALE,
P<0.05,
3 Tig

BRSCABL, CSVD ATFEAT RN A B
MR8 1) v B A B 2 A R BRSO T, HAOA I g%
Ji. BERRT . PHEEE Y, Al UL AR MR . PR
ZETE CSVD AL A8 h A 4 2. Il K | CSVD
AL b, 30 2 R g I SR AR Y A PR R
R Gt/ ol 1R Y BT S R 2 CSVD Y B0 R
fiE o FEFRATTAL A IV B v IR A 2
CSVD A A AT UL BRI B0 A8, RG22 21
M BT A 2 AR R s, BERS AN RO K, MBP

FIRFEAR, TR AE K s s rh R B AR g
TR, SEEERPIEAR Y B, AR RS

R E AR CSVD KRR,

WiZE LA OB 2, AR B, AT IR
s, & AEZy, G, LAk, BE,
Wl — B IONZG, EATRY, RS, A
2, AIERAEI . R E L . mrieEaT Y o,
Jiki 4% 7 RE — i R B ESR CSVD i (B AL, 0%
SEE I RAE IR AN T BE o R w8 il e 25 5 3im A
B T2 I A R R R, I DR B J2 R A
INB KRN/ INGE S B KA B 7, 3 3R SR R 1 o
FTREZ . A METE Y IR, IR s RSk
FEAR 2 120 mmHg BEIE i 1 B = 15 S5 0, Dl
BREEINFIBERFFRIR o BLAh, B S i i 7
KPR TREINHEE ST TR, FEMDETE & M
J g A8 PR ) AR R TR Y AR SR A R R B
i 28 7 e A IR YT I R BRI W e SR, i
T AT, M T A R P R HLIA A
DIRE R st , T 28 5 IR B G AR AN B

P N ARV 15 T AR PR 2 RGP RRE, R
JiE T A2 0 I T A O S P S AR Y R A
Pyt RKR 28 2R GE AR FR BT AR L B L A 1)

RIERFA T DRIQFEAE (OL) JE—Ffifz
SN M, B ST BRSO E R 4E Ry P FE R MR
W, OL&KEWT:, S8R, Al 5461 45 ™
B HER A RE S 6 SURE N E SRE SV, T AR
WAENEIS, SEEER B R SRR ™Y, IBAL
5 K B 9 0 G 1 23 il OLL 4 ) R 3% 245140 45
FRNRAL T, R RECAR A 4 A R G TL-18 A
TNF-a 25 1 Ffif 2. 1L-1B A /b 58 i B A
PR 20 B B 48 32 Y TNF-o0 Xof /0 5 J5g Jo 7 42 200 it
TR A B OLAETE A Bl 8 5 4R T 2 AR S
RN, BN T e ) AL DR IGAA P IBAT FH A 4R
JHO K5 B ek b, e R IR F TNF-o FITL-18 ¥ Bt
A%, BT8P IL-10 FI TNF-B ¥ 55 B @3 fn, 136
W M0 2 7 RV A0 P A PERIER BT, R4 M R A 5
L g

MEERZ S, DRI TR AR AN S, B
B RS RN O B OL B B B . OL &
HAR R 28 2R G0 rp B A A iR B, OL BT
Gy RUASBY B DS R AT RGN . R 2 4
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BRI OL I RE ST . Ki67/NG2 X HF
L5 /0 58 J5E S5 i AR 4 I 36 5115 L . CNPase f27E T
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Effects of Naotai Formula (J§i%J7) on Cerebral White Matter Lesions and Wnt/3-Catenin Pathway in Corpus
Callosum of Rats with Cerebral Small Vessel Disease Model

WANG Xiangyuan', MEI Zhigang'?, Ge Jinwen'"’

1. College of Integrated Chinese and Western Medicine, Hunan University of Chinese Medicine, Changsha, 410208; 2. College of

Medical and Health Science, China Three Gorges University; 3. Hunan Scientific Academy of Chinese Medicine

ABSTRACT Objective To explore the effects and mechanisms of Naotai Formula (Jii%%J7 ) against white matter

lesions associated with cerebrovascular disease via Wnt/B-catenin pathway. Methods Ten WKY rats were used as

sham surgery group, and 30 spontaneously hypertensive rats (SHRs) were randomly divided into model group, low-

and high-dose Naotai Formula group, with 10 rats in each group. In addition to the sham surgery group, rats in each
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group were modelled by dorsum subcutaneous injection of D-galactose for 56 days, by performing bilateral common
carotid artery stenosis on the 29th day of modelling with low perfusion for 28 days to construct the rat models of cere-
bral small-vessel disease with composite risk factors. The rats in the low- and high-dose Naotai Formula groups were
given 9 and 27 g/(kg*d) of Naotai Formula by gavage on the day after surgery, and 10 ml/(kg*d) of pure water by ga-
vage in the sham surgery group and the model group, with all rats in each group gavaged for 4 weeks. Blood pressure
of rats was monitored weekly before and after medication administration ; water maze experiments were performed for 6
consecutive days from the 50th day of modelling; and changes in cerebral blood flow were detected by laser scattering
preoperatively, postoperatively, and after medication administration. The samples were taken on the next day after
the last gavage, and the extent of myelin damage in the rat corpus callosum was observed by Lucas fast blue (LFB)
and transmission electron microscopy, and the levels of interleukin 18 (IL-18), tumour necrosis factor a (TNF-a) ,
interleukin 10 (IL-10) , and tumour necrosis factor 3 (TNF-B) were detected by ELISA, and the levels of expression
of myelin basic protein (MBP) and ionized calcium binding adaptor molecule 1 (IBA1), neuroglial antigen 2 (NG2),
cell proliferation marker Ki67 antigen (MBP), and cell proliferation marker Ki67 antigen (Ki67A ) /NG2, 2',3'-
eyclic-nucleotide 3’-phosphodiesterase (CNPase) expression were measured by immunofluorescence. MBP in the corpus
callosum, wingless MMTYV integration site family member 3a (Wnt3a) , phosphorylated glycogen synthase kinase 33
(p-GSK-3B), glycogen synthase kinase 38 (GSK-3B), phosphorylated B-catenin (p-B-catenin), B-catenin expression
were detected by western blotting, and GSK-33, B-catenin mRNA expression in the corpus callosum were detected by
RT-qPCR. Results Compared with the sham surgery group, rats in the model group had elevated systolic blood
pressure at all time points, decreased the number of traversing platforms and the percentage of time spent in the target
quadrant in the water maze experiments, significantly prolonged the evasion latency on days 4 and 5, and decreased
cerebral blood flow in the postoperative period and after medication administration (P<<0. 05 or P<<0.01) ; signifi-
cant myelin sheath damage in the corpus callosum was seen by LFB staining and transmission electron microscopy ;
the callus had significantly higher levels of TNF-a and IL-1 content increased, TNF-3 content decreased, MBP fluo-
rescence intensity and protein expression decreased, the number of IBA1-positive cells increased, Wnt3a and p-GSK-3(3/
GSK-3f values increased , p- [ -catenin/f3 -catenin values decreased , GSK-33 mRNA expression decreased , and
B -catenin mRNA expression increased (P<<0.05 or P<<0.01). Compared with the model group, the myelin sheath
damage of corpus callosum in rats in the high-dose Naotai Formula groups was significantly improved, and all of the
above indexes were significantly improved (P<<0.05 or P<<0.01). Compared with the low-dose Naotai Formula
group, myelin damage in the corpus callosum of the high-dose Naotai Formula group was improved, systolic blood
pressure reduced, cerebral blood flow and MBP fluorescence intensity and protein expression in the corpus callosum,
the number of positive cells for NG2 and CNPase, the values of p-B-catenin/B-catenin and GSK-33 mRNA expression
increased, and the expression of Wnt3a, p-GSK-3@/ GSK-3f values and 3 -catenin mRNA expression decreased (P<<
0. 05 or P<<0.01). Conclusions High-dose Naotai Formula can significantly improve white matter lesions in cerebral
small vessel disease, and the mechanism may be related to the inhibition of the Wnt/ -catenin signalling pathway,
reducing the inflammatory microenvironment in the brain, and promoting the differentiation of oligodendrocyte precursor
cells into oligodendrocytes.
Keywords cerebral small vessel disease; white matter lesion; demyelination; oligodendrocyte; Naotai Formula (i
#7J7); Wnt/B-catenin pathway
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