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TR 5 20 % A8 A [ BRSO BN AT T e
SR it 2 A T RE IR AR 1) 572 i)

73R, TR, MRS, AR, FAESFY, MRi?, MKat!, |4 ™

L R PRy R PP RS S, AR AN T IR % B A ERBH % 195, 3501225 2. R h BRI RECRE P05 3. M
2GR MR AN R EERE s 4. R P R 2GR RH AR S AL b

[(FEZ] BBy AR deokik 5 5 120 H BRAKZGA o 2 AR 09 % v AT AR AR R AL . 3k 24 R SD K R AL
SR, BERLL . heek A4, M8 R, mREFEAARAT R EFE S 14.8ml/ (kg-d) EF,
EFMBAERA TR N T AR LEKEE A8 F S 30 min ¥ 348 K KAN R BAKEA N, A L5 hnok
K AMiBE b EAR R IR TR R, HFR8h, EFHBAMRATHTA, 2L TRRAZ LR
MR BRAKE KR RAEA R Y FHE MK IE K RS TAELICRE Ay BB AR ARE (rs-fMRID) #m
KR A E I —HHE (ReHo) ZATHF L6 fkiERE (FC); #Rrs-MRITEAAITFELEFHRE, K
B i3 ikt BiE ARG (AR) MAREDNRAMIAF LM E FHALELERE ST 1 (IBA1) Mt
}Z, fIpAEEN R AR E (SYP), &l RiF e EARMEERL (Velutl) Fedpdl bk & fikir
e kA yRATREZIR (VCGAT) hkid, &R LEwarti, BAAYR T ILAIHEEEIK, 20
WMk R -TR G 6 ZABAT AR B3R — B0t (SzReHo) 1A R EFH i, WABLA AT 5 £ AN KK AT s 69 FCAA
BEBEAC, AMAREE AR R AR E A Tbal FAEFE ZF I &, SYP. Velutl, VGAT & ik B4, Vglutl/
VGAT )4t & (P<0.053% P<0.01), S5HA b, ek AR AB AL RIEEIE, AN ARKE
SzReHo 1A B 5 4K, VA A A F & & £ M AR AT 69 FCAA R Z 71, AW ARk E AR % 3% & 4= Ibal A
M R EEAK, SYP, Vglutl, VGATK-FFF3, Velutl/VGAT Wl BAk (P<<0.053% P<<0.01)., Zif Iwek
KA T E R R BARERES T AN AR AT £ AR KRS, S AN AR X EABREF R
JRtm R ey id BEAL, BE R Al R G| AR S AR KA, M BCE IR R BRAK AR RN s T Ak

[ ] 2R BARE; R MR FRY IFIKGE A eS8, Aok, BB A amtkmiy; AR
By B ARG, DRIRMm; mekiEE A

BEL 2 e Bl I P 2 3 452 (1 255 IE - (obstruc-
tive sleep apnea hypopnea syndrome, OSAHS) “hfx

NI BE AT LV A | BRI E AR A
MEARSEZAE ™' IR PR 17 9 PRS2 e T 22 4F X

H L ) B K2 P -, o ph 22 o Dt PR 5 B R
ARZET S S ARG AR/ W b W, DR
[E] 84 (chronic intermittent hypoxia, CIH) &
Bk IR IMUAE LA e AR 2544 ZE 50, SR S Boih 28 A A1)
B R0 — R Y HLAE IR Y IR RER G AR o
PEoiE OSAHSIH T “BHIE” JWk, AN OSAHS &

HEEWH: HFK ARPFIESE (82305139) ; @ 4 H SRl 243k 4
(2023J01826)
DM B IHRAE# : wu_runhua@126. com

OSAHS P EEAPHARMTTE, 78 (TRRTT) WK
DAkl E AR T, BA AU, feRiE e
AT, ATk OSAHS IR 3 =, (HH A4
FHALA v AN BT

i 5 A D e AR A% (resting state functional
magnetic resonance imaging, rs-fMRI) Ji& i i Ja) %
P S H R IRG IL 7 2k 728 AR LB R i 22 5 16 8
BII7 1, ITATRA) 2 N T 2 DA R U ) F 5
i ABIFST T CTH K RUBERY , 348l OSAHS
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KO R B S SR rs-fMRI G CTH K B4 ik J=)
#—: (regional homogeneity, ReHo) 3T Fh
TN BEEE (functional connectivity, FC), It
WAL X B VERIFERE T (amyloid-B, AB) i .
71N ST 4 I S 24 A AT o S A AR A, B RSN
R AP 1 3 OSAHS TAHUR 55 (19 v] BE AL . AR 5
I R B 2 R e o W A%, A
5+ 2022008,
1 #MRlt5F®
1.1 4

SPF 4 JiAF fi B M 11 SD K B 24 H, IR i
210~230 g, W ABCM EE#BE, SC8sh A = iFnl
IES: SCXK (#7) 2019-0002, fisE FHaadEEzy
K2 B S5 o0 SPF R s W) i =, R 21~
27 °C, {RJE 45%~55%, WG4 12 h, H Rt
BROK . K EGE R P 55 185 24T 525
1.2 %9

TR AR . 30, 3230g, KE
12g, R 6g, EFH12g, BRIEE9e, f1E7H
15g, 4H9g, JIIE12g, H5E9e, MAioe, H
H3 g, T A MRS EZ KRR = A
RERHRME, 2597 30 min Ji KK & B /N IR
B30 min, EREFE 2K, HREDHLIEREL
AR N B A 2R 1 g/m] MR AR
1.3 EZXABALE

ABHIMR (185 . GB111197) . B 7545418
BL#s 5 1 (Ibal) Hifk (4845 : GB113502) . %
filfk % (SYP) il (4355 : GB15553). FfAE
Rk 1 (Velutl) $ifk (485 . GB11821) .
Alexa Fluor 488 FRic LI 415 1eG (535 : GB25303) |
CYSHRic =it IeG (15 : GB27303). HRP #r
PN TG (8% . GB23301) . HRP #rid
PR IG (525 . GB23303) . 4% £ R H ik
5% G1101). DABR @] (185 G1212), &
AL R DR A PR |5 By 25 T iR S% iz
e (VGAT) Puik (a0 =8 4 Y AR A BRAF],
5. 14471-1-AP) 5 20% 2004 ([H 2545 AL 2F
RAABRAF, 5. 30191228); @k (A
i I IR A AR A B Ry A BR AR, 5245 . RS10-
22-10),

[ EACAARE (LI Re R A IR AR, A
51 ProOx-100); Y E KM RS (LIEREE B

BHHEABRAT, A5 . 63005); 7.0T/Nh¥img
FEPRAL (P Bruker A 7], #5 : BioSpec 70/20 USR) ;
AL (REREFARAR, 45 JB-P5);
REED] LR R AR AT PR A F] L 85 : RM2016) 5
SEYVHHML () 2P A 3DHISTECH 227, B,
Pannoramic MIDI) .
1.4 Zhth4mh T

1 24 2 SD K B BEHLEC 7 3R 1540 M IEH 4
BRI MMM A AL, B8 Ko MREHAA
LR 2GR AR I R S 8GR A B8 ), T LU I %
VR4 14. 8 ml/ (kg-d) WEW , BIAUZH KOE w4
TAAFFI A K S , AR 1R, # B 5 30 min
W 3 20 K BRUBCHE ) BRI AU, BERL A RN 498
2 3 3 P I AR T TR AR B A B AR
50 s PR SR BE SRR RE 2 5. 0%, 4EFE20 s
Jei, 30 s PR B Il 28 AR, IF4ERF 20 s,
JREAEI, IF 2L [ B[] e (] 8 4204 3 A A
MR as S, BRFES hFHUE, HEe T
1287,
1.5 WERIRAFA Ty ik
1.5.1 YK+ KK SR Rl
FWEE AR F W HATY ML S Y k5 34
AR 120° ISR A N . R R TR — T A i
HARE, AR A REER 8 min, 1058 S AL
(R BB BTN 1R . 8B E (Kik &
SRR I 1IR) Al R B (it
BRE-2), B8 A kKR =3 B e R
KELX100% o 75% WIAF AR TE BTG SR 5 AT
—HKE
1.5.2 KA A rsIMRI B R E R SIELE Y
B RS AT A rs-MRI 4 . 4520 K LT 3%~
4% S FUBEW A BRI, IRFRNE 2 T e Hl 28, T
1. 5%~2% S FBEAERF BRI, R FHAZ B L IR 51X
FAEEME . T2_TurboRARE JF %1« |81 35k isf 6] (TE)/
FEME(TR) 33/2500 ms, MEFA/NFOV) 30 mmx
30 mm, 25021, J2)E 1 mm, FHRE4, ZiHl
T,WISH P R ZEOIENE, b,213. 1L EKF
M T RE W4 3 IR B 1R (BOLD-fMRI) 2% FH T2star_
FID_EPI J¥ %1 . TE/TR 28/2000 ms, FOV=30 mmX
30 mm, ZE%021, EE1mm, FHXRE L, EER
180,

T MATLAB 2022b (3 [ The MathWorks 23
Al) A CATI2, SPMI12. xjview B F 4T B4
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Bl Wb, AR 1) EGAsEAR; 2) Bk
HILOMEFEI s 3) JRMIBFERIE; 4) KkBHLIE;
5) B MR AER R BUR AR fEZS 0], JPR R R E R
FE N 3 mmX3 mmx3 mm; 6) [7] 5 13 728 48 (Friston-24
KRB B S H, LR A AR )
F110. 01~0. 08 Hz 45 18 & P AbFH

fi FH SPM12 T H A X 151 4k B 1) 5248 5080 i
17 ReHo 3 #r. ABRUNF . 1) FH Kendall —E( 1
FE (KCC) 115 HAnfkER 5 IHLAHLE 26 MARAE
BF )7 51 B AR, 75 H ReHo 815 2) ReHo ]
AR 2R KCC B BR DA 2 il B AR R A KCC 21,
5 AR AL ReHo 5 3) iz FH2E 5 960 6 mm (1Y =
Wik A 728 (BT AR B, A5 P 1 Z (EhR AL
B SRR —2: (SzReHo) {H. # ReHo A i3 25 5%
BRI XA A SO R X (ROT), BIAP 745, 47 5t
TR A MINEEER: (FCO) . AWM. 1) 425
ROT (BB P31, FF3158 ROT B-F 2R [a] 51 5 2)
T8 ROT 5 4 ik H A A 25 15 [8] 7 31) 1) Pearson #H 5
A28 3) KA R BT Fisher-Z A5, 540 Z
(B AR EAL , B ZARTS FC A RN T BEA S EZ
1.5.3 SRR &AM 5F itk 2 576 X 69 AR ST
5 5 ta ARt 4 Thal MM 2 i e 208 B4R
BN Rk 6 HOREL, 7720% 4731 5 ml/kg
JE R T SRS, WSk U2, A 4% Z R H
B, AT AN AL B A A
K, ayigsE . HWE, TR LN bal
Prik (1:3000) WEE LR, HH Alexa Fluor 488 b
ICIEPIR G (1 2 400) EOLERFE, R)5 AB
Prik (1:200) WHF A, HLCYSHRidLFdt
flgG (1:400) #EERGE, RFEEE .
fifi F PANNORAMIC 45t U1 i A A 2005
B, CaseViewer2. 4 (4] 7 #] 3DHISTECH 7
A)) UL Halo v3. 0. 311, 314408kt (£
Indica labs 2y F] ) H Indica Labs-HighPlex FL v3. 1.0
B EAT 0 B0, T IR U 7 R X
AB DGR B I Thal FHER (Ihal B 40 £/ 8
M x100% ) .
1.5.4 FJE A m fEe 28 SYP, 254 % k47
it Velutl Fodip ) b % AR AT VGAT 9 Rk L
IR R RS E K, ZUIRe . RIS
o A ARG . EE A, INASYP (1 :500) .
VGAT (1:200). Vglutl (1:1000) —¥Hi#H ,
J5 T 0 HRP A5 ic th 240/ B 1gG 30 HRP Axic 1l

ProaleG (1:200) WF, L DABE ., Y4l
W5 K & F o 48 F PANNORAMIC 4 54 1 44
A HLE E, CaseViewer2. 4 4 WM IR 4E
&, DIkRs @R e o R, 12 H Image
J L S35 W Y% B A .
1.6 %itxFix

rs-fMRI B4 45 1153 R FH SPM12 By 43 4t 1
R ZR T 22500, A5ARCR SN (KRR K
P<0.001 5% P<0.01, #% /K P<0.05) #4174
1E, WA W 22 S0 X I8 N 2] Paxinos 25 8] 1)
KB T2 A v il PG o LA B4 SR SPSS 24. 05Kk
RT3 B, T RIS A IE A S A LAY
BaebrifE2: (xxs) Fon, 52555 B ] LLBCR H
I T 225001, IR LLECR FHLSD s 7 22 AR5 A
K H Welch K556, P H#8R FH Games-Howell 725 .
P<0.05 W ZERAGIHE L,
2 H#R
2.1 &R KR TAERILHE A rbdx

UK, SAKRROHEREES TR E
X (P>0.05). SIEH AL, AL [ AL
TR (P<0.05); SBIAIAHLE, NREE
HAHRSSEFHE (P<0.05),

F1 SRR Y MRS,
Table 1  Y-maze test results of rats in each group (¥=s)

25 AL SR BUR RS 1%
E# 4 8 20. 38+4. 63 29.15+2. 56
BRI ZH 8 19. 75+3.77 26.09+3. 01"
PILIRESZPE 8 18. 13+1.96 29.30+2. 46"

e a) HIEW4IE, P<0.05; b) SEAI41HE, P<0.05,
2.2 BAK K AN rs-IMRI 547 45 £ rbiz

X} SzReHo (H#EAT 70 #7, & HAFTE & 2 7
25 S WA 0 AR ZE N R B2 2 (I A AR . X=
-2.7, Y=-2.1, Z=-3; {K%=33, F{H=22.7538),
WA, F27n, HIE®EA R, BRI MK
WLz 2 SzReHo (B W25 h sy (P<<0.01); SEAIA
FEH, IR U 5 1 20 20 N LB )23 SzReHo ik 2
KAk (P<<0.01),

PRI/ M WL 2R 55, A 3 2 ik iy
FCH, 3U4IfFfEm 2R, 25 5000 W A Ae ) &
FEHTIGN (WA AR bR . X==2.1, Y=-3.6, Z=—1.8;
h&E=13, F{E=35.1525), WK 1B. £2/~, SiE
WAL, AR ZE RN 48 ¥ A A 00 35 i ik %)
FC A W 2 % (P<<0.058 P<<0.01); SHAIZ
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A KB SzReHo {EAF7E i 3 25 7 I X

E: SzReHo, VYA Y Z (EARHEILAY R —2tk; FC, SRS,

B FETHNF mi ) FCAFAE . 35 22 5 A R X

KA 5 25 57 B DX IR AN B Paxinos 23 [A] AR SR T2 A vEMG PR B SE BT 9L, A A T Efr,  EIr AUk PR/
B ALK AN SzReHo [EAFTE 35 25 57 il XS BE T i1 1 B FC AT 1235 25 S Al IXC

Figure 1 Brain regions with significant differences in whole-brain SzReHo values and seed-based functional connectivity among the groups

FRAE, TR 2 998 i 2 e 0N 225 D A 114 FC (L8 5 T

= (P<<0.01),

R2 ALK EAM AN 2 SzReHo {EFTLUZE M P IR J2
I 5 B 2 A HE T I A FC (R UL
Table 2 Comparison of SzReHo values in the left entorhinal
cortex and seed-based functional connectivity values from the left

entorhinal cortex to the left basal forebrain among the groups of rats

(x+s)
2851 AL SzReHo fH FCAH
EH 4 8  —1.1567+0.1112  0.2398+0. 0688
AL 8  -0.6776x0. 1456 -0.0083+-0. 0568

PILIRESZPE 8  —1.07020.1612°  0.0676+0. 0615"
[E: SzReHo, P50 Z (EARHEALBY R — 2tk FC, IhRg
i,
a) HIEFHLHE, P<0.01; b) HIE®WHILE, P<0.05;
c) A ILE, P<0.01,

2.3 BAKRAAMALZEABA, Ibal A
ReLEK S 9% 3¢ S A 25 R bk

FK3R, HGIEWHLR, ALK R A Py
2 )2 AB 960 A Thal BHME R B THE (P<
0.01); SBIRIZ AL, JNeREPE A 4K B A A
MR K7 52 AR ¢ 0 B Il Thal PHE 4 W 2 A (P<

0.05). FHARAEMNIREZE AR, Ihal FikHufE
JICHI LI 2,

F3 SHAKRBRAMMAREZ ABULR. Thal FIPEAN AL
Table 3 Expression of AR deposition and Tbhal-positive cell ex-

pression in the left entorhinal cortex of rats in each group(x+s)

2151 R AR B Ibal FHE:/%
IEH A 6 62. 4556+4. 2009 3.5019+0. 6530
T2 6 75.1882+7. 6714 5.2372+0. 9882"

LI RE S/ PR 6 65.7705+5. 5172 4.1912+0. 8625"
W AR, BIEMFEEM; Ibal, B TFHL5GIEEAEAT 1.
a) SIEWHILE, P<0.01; b) HHA LA, P<0.05,

2.4 ZBMKRAAMALEESYP, Vglutl. VGAT
KA o g A ) 45 R AR

KR, HSIEWHLE, BRI M N E
SYP. Vglutl. VGAT AL, Velutl/VGAT {EHF
fm (P<0.058¢ P<<0.01), MR 17 2 A2 il o st
J2 2 SYP FikJRFEAL (P<0.05); SR AL,
VAR % 8 1 20 22 A N WL JZ 2% SYPL Viglutl . VGAT
FakTHE, Velutl/VGAT HFE MK (P<0.05 2% P<
0.01). KU KBAEMPAMEZSYP, Velutl, VGAT
Tk AALIE LR 3,

F4 BHKREAMANLLZESYP, Velutl . VGAT 19635 K Velutl/VGAT{H H 5%
Table 4  Expressions of SYP, Vglutl, and VGAT and Vglutl/VGAT ratio in the left entorhinal cortex of rats in each group (x=s)

2H 5 L SYP VYL L% Vglut] VB0 FE 1% VGAT X165 B /% Velut1/VGAT
EH 4 6 16. 03+2. 03 7.87+1.26 11.25+1.70 70. 1£6. 31
RERIZH 6 11.48=+1. 49" 5.33+1. 04" 6.23+1. 33" 86. 1627. 55"
Ik R A 6 13.96+1. 25" 7.73+2. 04 12.97+1. 80" 60. 12+16. 73"

e SYP, AR ; Velutl, BESEIREIZIR 1; VCAT, B8y &I TREZE MK,
a) SIEWALE, P<0.01; b) SIEWHILE, P<0.05; ¢) SEMALEK, P<0.05; d) SHERALE, P<0.01,
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IEHA [StEEN JilILZRE SR

AP

Ibal

DAPI

Merge

5%

H: AR, BUEMEEE: Ibal, BFHLGERAMNTF1;
FOLHRL, DAPLAEE (A5 HRL .
2 ALREZEMIN R JZ AR UURUR Ihal FIPEARHIARIREE R (HBesEt, *200)
Figure2 AR deposition and Ibal-positive cell expression in the left entorhinal cortex of rats

in each group (Immunofluorescence, %200)

IEHH itk PILISESESPILN

SYP

Veglutl

VGAT

e B

FE: SYP, EfMIAZE; Velutl, MMAEAMELIEI 1; VAT, iy &IE T MHEA, fRsh G Fok
R BRIk
B3 SARRAMMNIREZESYP, Velutl . VGATFAZER (Fgdift, x100)
Figure 3 Expression of SYP, Vglutl, and VGAT in the left entorhinal cortex of rats

in each group (Immunohistochemistry, %100)
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3 iTig

TN T fig B 15 2 OSAHS % UL 1Y & 0 9E, 249
37%~48% ) OSAHS [ & 7] I & BN AT,
R IR 221 2% (alzheimer's disease, AD) XL
5 I P EE2EIACh, OSAHS Z i
W, KRGS e A e w, RN AR, BRI A
fik, BAARSMLIZEAT, HmA s, PRy, W
JKIFRE , Rk T 5%, FEOAMTIRREERS 1 ek
VR P TN, SES MG, PIE AL
By K% HEE . PR B8 Mg, Bk R
PSR ESS, HOME ) A e, M. =
MRS, WE AR, HOREZy; HEIAEZ, N
iy, LR ERNm . RRES 2N, G
OSAHS NN 1Y p B SE A YR . ARBF ST AT Y
PREIA K B CIH BEAY [ R 3SR R IEAIL, g ik
[ BRI SR K SRS 22 ) s IRl EAZ 8 0 Bt 3
TR T A SR R R B A R SC B R, IESE T
TINBR 81 HAT W08 CTH AR R BROA R i DAL

rs-fMRI % T [ i3 [X. BOLD 155 A AU PE AT 5
G T R %, A A BN AR BB R A A
", Reho M FE T4 A M40 1A 2 Z 0] 1) 5 R T i
B, ROWCER BRI B &G sh Y %
TR0 5 FC A D48 R 7 X 5 2 i AR R
Z IR REE e, S W 8 e A AN [ i X =22 ] et
ZIUTE B E AR 1 ARHE ST R CTH A K R
ZE i YRR J2 SaReHo {H 5 F 3 r, LAZ X R FlF
SHE—E T R TR B FCAE, Rk BB A
e A PR 22 55 A A 5 DS T A ] FC A S A
PRI R R TE A 2 A T B R Sk =z ),
F BN R R AE I DX ] 2R 28 8] S50 8 3c e 1y
BEgE, PIMRRE 220 T s 5 F RS AD MR By
B AL R 5 R0 2 (] 5 T e Bl 110 DG B 1L R i il
AN I AD I R AT B B 25 F 1R AL A R R R, JF
FRIAY BN AR T IR R ROk A 3
JEE HT G B R B BE 2T 44, IELARUAE %Ay AT 12 HESE My RE Rl
TREE DI BSOS BT w2 bE g i B, 2>
ABAIL o WFFE KB, FL i AN 2 45 A5 mT 1
B 5t AB g, EHRAE Al 28 o0 i 2k a8 B S T
FOCH S E G B2 2 X AR BEBRURIE I, Ak PRk
M LF 5405 > AR DUBUAT G /NI At , 7
WS i, 50 D4 A PRI A5 5 i T, 5 1R
ZoE S Y AR 2 P 24 AR £ 5 )
IR PO RN SINRL VA O S R X o A5 1 PUR SRR 2

T T 2 ik A P A 224 A i T4 % AR o)
P i ] (A B AR TR 4 . RAETRBE R Siid
AT /e y & IE TR (GABA) RER G s
SR A X4ATAMEI Sy, AT ECAD I R HT R S sl
YRR R ORI S 2 e BETE R, AN A
L GABAE R EE A e 2 R, nT
SRR SR, 9 5 AR 20 B R 1 25 (AR ES
[EAREAE Xt 4t 2 0 A P R O 4% B 35 it i K ) 45
i, XHEEAESCET, HILGCABARERSIHE
PR A A SR DA TR A B 2 ML) 7 AR Al
BaRE DS CATIN K B, CTH A5 AC [ 22 N ML 1z J2 A7
FE W AR UL, RN BTG £ o feyedifh
G 00 . 7S AR TR R BRCZE ) PN R B 2 X SYP L Viglutl
VGAT £ 3k [, DL VGAT R o m i 3%, ik
Velut l/VGAT FEAE T, i BH JR 30 28 fiph =F 3 [ A1
PLGABA g /b Ry, B AM S KA . itk
AT LAHET,  CIH AR B ] G 1 41 sl 2 00 56 S i kg 5
ZeM LRz S ] ARBRRE 55, S8l Py L 2
AR VIR, HETTHOE /N AR, B WS fk, Hh
T 00 2 Sk ) B IR W 2 5 R A A R
i, BN 2 BEEGE , AITTSEmAEIEhRE

A5 VLSS BN 528 1 1] A5 550 i) CTH A5 7Y
IR B ZE PN L 2 SzReHo fR 14 S 48 s, i
R 2 ) PR L 7 J22 155 7 0 5 G T ik ) AL 1) S5 o
1% AESO ARSI B R IR A9 37 T ml it CTH A5
TR B2 P IELEZ J2 AR BRERR s 2D, 3D B /NI
TR A s IR, G AR s IR 5%
HRBZEM PR JZ SYP, Vglutl . VGAT F ik
FERIZH U B THE . Velutl/VGAT FUAE FRA 2 1E 8 /K
Vo DA U BTINBR 7 ml 8 i CIH B ARLIRE T A2
A 358 G T 25 2 000 P PR J2 P e, i s e
PR RZ 2 1) A B SR /NG I 400 ) 3 JEE TR Ak, 2l
0 5 ol T 90 5 S 1) %A A A S A L DT 0 o) A
DA MEL R J22 5 30 v 1) %A, IRE R 5 AR
W3 CTH B R BN T g

AR AE 7R TN A 7 2035 OSAHS TA A1)
AEBEAS A AT REBLE] , iZ 07 B i OSAHS INF1 T fig
BERHRAL T SCIAR I . ASHIFZE 10 5208 7 vk ok 4%
D pR 22T I F AR RS, R S A s 2 W b 22
JCHLIE )7 T W AEAE— o R BR Y, e gl iF—2 R
BOGHAE S . SR . R B HOR TR A
BEIT TRl
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The Effect of Modified Ditan Decoction (%) on Cognitive Function and Resting-State Functional Magnetic
Resonance Imaging of the Brain in Chronic Intermittent Hypoxia Model Rats
CHEN Naijie'’, WANG Xiaoting’, XU Fengsheng’, SHEN Shuanghong', LI Zuanfang’, CHEN Qin’,
CHEN Jin', WU Runhua'
1. College of Integrative Medicine, Fujian University of Traditional Chinese Medicine, Fuzhou, 350122; 2. Clinical Skill Center,
Fujian University of Traditional Chinese Medicine; 3. Affiliated People’s Hospital, Fujian University of Traditional Chinese Medicine;
4. Science and Technology Innovation and Transformation Center, Fujian University of Traditional Chinese Medicine
ABSTRACT Objective To explore the effect of modified Ditan Decoction (%#5i%) on chronic intermittent hypoxia
cognitive function and the potential function mechanism. Methods Twenty-four Sprague-Dawley (SD) rats were
randomly divided into a normal group, a model group, and a modified Ditan Decoction group, with eight rats in each
group. Rats in the modified Ditan Decoction group were administered the decoction by gavage at 14. 8 ml/(kg-d)
while the normal group and the model group received the same dose of normal saline. Thirty minutes after daily
gavage, the rats in all three groups were placed in an intermittent hypoxia chamber. The oxygen concentration for the
model group and the modified Ditan Decoction group was adjusted daily for 8 hours using a computer program to
establish the model, while the normal group was exposed to the same airflow rate of ambient air. The intervention was
continued for 12 weeks to establish a chronic intermittent hypoxia rat model. The Y-maze test was used to evaluate
spatial working memory in the rats. Resting-state functional magnetic resonance imaging (rs-fMRI) was performed to
detect whole-brain regional homogeneity (ReHo) and seed-based functional connectivity (FC). Brain regions showing
significant differences in rs-fMRI were selected for further analysis. Immunofluorescence was used to detect 3-amyloid
(AB) deposition and the number of ionized calcium-binding adapter molecule 1 (IBA1) -positive microglial cells.
Immunohistochemistry was employed to assess the expression of synaptophysin (SYP), the excitatory synapse marker
vesicular glutamate transporter 1 (Vglutl), and the inhibitory synapse marker vesicular y-aminobutyric acid transporter
(VGAT). Results Compared with the normal group, the model group showed a reduced spontaneous alternation
rate in the Y-maze test. The smoothed Z-score standardized regional homogeneity (SzReHo) value in the left entorhi-
nal cortex significantly increased, and the FC value from this seed point to the left basal forebrain significantly re-
duced. Additionally, the model group exhibited significantly higher AR fluorescence intensity and Ibal positivity in
the left entorhinal cortex, decreased expression of SYP, Vglutl, and VGAT, along with an increased Vglutl/VGAT
ratio (P<<0. 05 or P<<0.01). Compared to the model group, the modified Ditan Decoction group demonstrated an in-
creased spontaneous alternation rate, a significantly reduced SzReHo value in the left entorhinal cortex, and a signifi-
cantly increased FC value from this region to the left basal forebrain. Furthermore, this group showed significantly
lower AB fluorescence intensity and Ibal positivity in the left entorhinal cortex, increased levels of SYP, Vglutl, and
VGAT, and a decreased Vglutl/VGAT ratio (P<<0.05 or P<0.01). Conclusion Modified Ditan Decoction can re-
construct the projection from the left basal forebrain to the entorhinal cortex in chronic intermittent hypoxia, thereby
reducing AP aggregation and excessive microglial activation in the left entorhinal cortex. This process improves the
excitation/inhibition imbalance caused by synaptic remodeling, ultimately enhancing cognitive function in rats of
chronic intermittent hypoxia.
Keywords chronic intermittent hypoxia; obstructive sleep apnea-hypopnea syndrome; cognitive function; resting-
state functional magnetic resonance imaging ; entorhinal cortex; {-amyloid; microglia; modified Ditan Decoction
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