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T2 o BE J91 NF-xB/NLRP3 %%} 74 10] OSAHS /Rl
NI REHA A GAP-43 &3 28 1R Y 52 i
BEFH TEH KA fGns £

(RBEHKXZWEEHER LA sk EEA, 4 238000,
PR EAR K FE — MR ERH A IUE, A e 230022)

FEE B8 T PR AR BH 2 1 Rl B B 5 4 A i (OSAHS) 368 I Y/ ERUA R D B0 3 AR (ARG 1 43
(GAP43) & RGN B ARG RAE B ML . ik IR CSTBL/6J /NRZEHS 15 R T LAESE 7 d [ BCPE Bl 23152
X BRATANTESS 21 RZE 2 A7 T3 5 P88 b4 5% (OSAHS + EE 241) FlIE # P8 iR #: (OSAHS 41) . XM RUE TIiF
ARSI W T B [E] A W8 80T 5 R AR 1A 77 ( Control + EE) FTIE 3 34517 35 ( Control 41) o £E/NEL 2 J #2 ] Morris
TR B PPl s )2 204268 ) SR 5 e i PCR /I BRI & NF-kB NLRP3 FI GAP43 mRNA 7K, Western blot 45l
73T NLRP3 Fll GAP43 & &, &R 5 Control 4 Hh4s, OSAHS 4K EFLEAN(P <0.01) , 112 B3 4 PRIk B 1 4>
FLR& MG (P <0.01) 37 25 NF-kB mRNA NLRP3 mRNA Fl1#E (4 & FH 5, GAP43 mRNA FiI%E [ & =K (P <0.01) , 5 Control
2H 145, OSAHS + EE ZH Yk BEFE vk B AR T 43 1L NF-kB mRNA \NLRP3 mRNA fIEE & & LW B 2% 5, &g 44 OSAHS
FHEF RN R IO Z A GAP-43 TR KO REAR, FEHLEI T g5 NF-kB/NLRP3 ZKF-FH 8 5%, 11 F 5 PR5E v B 35X
T

K4EE R R ; OSAHS ; A % ; GAP-43 ; NF-«B ; NLRP3

hE4SERE R 741.02
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ISEL 78 1 A MBI 5 4521 "< 234311 (obstructive

2025 -03 - 15 $eli sleep apnea hypopnea syndrome , OSAHS) 1] 5 3 7% [&]
i F 2B T KR I R H (45 . B,
R DRI GRS 200 g AL P B L BEIR S H AL

YEE N R ST, 5 s N R TH . S L e TE A M L

w. yangl 26@ 126. com RES o RS R, OSAHS 3|3 A S0 D AE % Al

25-HC. The symptom changes of the mice were evaluated by assessing the disease activity index( DAI) ,and the tis-
sue changes were judged by histological scoring. The expression of interleukin-17 and its signaling pathways in the
mice were detected by Western blot, qRT-PCR , immunohistochemistry/fluorescence , and flow cytometry. Combined
with the detection of tight junction proteins in the intestinal epithelium of the mice, the mechanism by which 25-HC
affects IBD in mice was explored. Results In comparison to the DSS control group, The DSS +25-HC experimen-
tal group mice exhibited a reduction in body weight( F =30.1,P <0.000 1) ,a shortened colon (F =63.8,P <
0.05) ,and elevated DAI(F =774.5,P <0.000 1) and histopathological scores( F =141.5,P <0. 05). Addition-
ally , the expression of tight junction-associated proteins( Z0-2 ,Occludin, JAM and Claudin4) was found to be sig-
nificantly reduced. The level of IL-17 significantly decreased,and its expression level was positively correlated with
tight junction proteins. Conclusion 25-HC inhibited 1L-17 production by colonic y8 T cells through the RORvt
pathway , aggravated mucosal injury,and promoted the development of DSS-induced acute colitis in mice.

Key words interleukin-17; 25-hydroxycholesterol ; inflammatory bowel disease; RORyt;y8T cells; mucosal damage
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B2 IR A LI RN . {E H A A AR A
It OSAHS 2152 T 207 BUA 0 D) RE IR K H
FTREAL W T A B AR, H AT 18 1 )8R Sk 4
( chronic intermittent hypoxic, CIH) {5 & i) 25 43 SiE
& OSAHS SEOA M 1Y EEALH . CTH B98I
IR 5 5 71 AWEERR, JE T30S NF-«B/
NLRP3 & J2 W7l 5, S350 Th Je file 28 . B K
547 1 43 ( growth-associated protein 43, GAP43)
Re— MR BRI E R, S AT K AT
GERTT SRR TIAR OC , 7827 > L AL v 13 A
600, SR o BR S b, S B B S — i
Y AR AR B B KRR A s
N, FE IR TR B AR 4 i R A
/NEEIAFARE ) o SRR R 42 40) OSAHS X -
PN REFZ A FIAH SCAHIL ] LA e ~F 5 R 5 J2 15 AE A
LR MIAFASZ AR, b BRSBTS R D B T B R
FEALHTILA

1 #ESE

1.1 Zh¥abIE  C57BL/6) /NEU A T4t 5t 4k i F1)
SRR AT IR 2 2 A%, PRk
SRCRHME BRI A T ACIE , 55 2 RO B, K B PR PR A B
TSR . SR (2256 15 R) il
BRI S g R S8 (A5 ProOx-100, F RIS
BRRERHA PR A ) # B BlE L 7 d 288 Tk
PEGRAEIAEE , B K 1 R 22 ] By 09:00—17:00,
AMEETE 90 s 1 JA A NN B2 Ak, e Shyu LA 21%
B 10% Z [) , F4) F 2 15 0[] o P e 40 28 88 1) 11X/
BRSSP R BRAT IAESS 21 RE 2 AR TFFE
3 i 32 (OSAHS + EE 41) I IE 8 35 55 v il 75
(OSAHS 1) o [R) Bsf %o R 2L B Bk o 5 0 S 4 ol
ARG AR b HE A 2SS, X DT BUFE A
[ & kT =F & PR 581 557 ( Control + EE ) A1 IE
8% 3E (Control 4) o P A LI AR P ¥ 4 U 1=
BER A 5250 3l ) 2 51 4 it (HIE 5 : LLSC2019
0710) ,

1.2 FRA%Z TUNRE21 RE2 J#%,4%
Control + EE 41 il OSAHS + EE £ /)N L& F 4 Kk 1y
FEH (52 em x40 em x20 ecm) , 598 8 H B FH I
BEAFEFEN IR, LA R B SR 5 AR
T PR BRI IE X Sey g 2 R B 4

— R VIR EEAR S 0 B AP . Control £H Fil OSAHS £
/NEIERRIETE (36 cm x 20 em x 14 em) FPiaFR  AE5E
3 HL BRI E Y SR

1.3 Ak

1.3.1 Morris Kk g 528 Morris /KK E & —FH
TR/ (8] T A RE T S . 1 XA
FEAS AP K, B 120 em, 1A
TR . KM BEI 23 0 4 AR 1 X, IF H.
TEKHPHCE | D EARME R 24 cm (1 BE-F
B o DT EE L 2 ) LSRR BIX AT &, U
ORI o 3 A bR AT D S et /0N BRI 253 () A e
JIFCAL Ty o SRR 530 2 A FE B B E LA
T Be (2 2 1) MR R B B (e iei) . O &
REUAT BB : B BEALRE /N RN OK A 4 AR S
FRBAK R, B0 Xl BE . /N BRAERLE ) 60 s i
[N T HIFC EV-6 o QRAELE I ] A 4% 21
BN BCE ARERBE G RN 1EHAE & B
B 30 s, UGG ML BRIE . SRR BREZE AT 7 do @
23 HRRB B e I B Bem e 1 dRF 5 oK
WrPRER . ARG /D BN H ARG BRAR XS A R R
K 1R/ A B AR KRR 60 s, 7EX
A BE A Any-Maze BPRAC KA/ TE S
I JTRIHR B 15 B A4 T DK AR R o RIS
AR B B, 2 23 M/ BRUTE F AR R BR PN T Dk A B
RS B 3 H o

1.3.2 sm&tEE® PCR FEHUE DAL, B
FIF TaKaRa 31 %% %855 & (15 : RRO47 A |, Prime-
Script™ RT reagent Kit with gDNA Eraser) $§ RNA
%7 cDNA , JX 28 cDNA Bt 5 45 8 Ay 5Ok 5 1
PCR {BIHR. HE%MEf POR R BERAYI:S wl 2 x
SYBR Green mixture .1 wl 1E[ 541 wl KA 5197,
1 wl ¢DNA F12 pl JG RNase 7K , DAl 2 17 {4 2 1% 5|
WY ROBAT  EETE 95 C TR kT —
RPN, F:572% 1 min, SR)5, 7595 CH#EF7 40 Ik
AR, BRI 20 s, VRS, 7E 60 CRFTIE K, 72k
1ming 27250052 mRNA & ik, 5149))7 51 W
1,

®1 3|¥FII%

Tab.1 List of primer sequences

Reverse primer(5' -3")
TTGCGCTTCTCTTCAATCCG
TGAGGTCCACATCTTCAAGG
GGAGTCATTCGAGACAAGGA

Primer name Forward primer(5' -3")

NF-«kB GCTCCTGTTCGAGTCTCCAT
NLRP3 GCTGCTATCTGGAGGAACTT
GAP43 CTCCATAAAGGCCCTGACAT

1.3.3 Western blot 4-# % Western blot £
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¥~ B ki ¥ 5 IX. GAP43-1 1 NLRP3-1 {4 4 X} 3%
ik, TESERBUKIRE LR G M55 15 K, il ik SUHE it
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B KT Ja 41 2Um A 2 RIPA 4 i 4 gl b
DI AN M O PR IS R . AR e IR A W TE
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WS SR O EEAT R B Y E e AT, AR
FIME RS, L 2 4 BB, InA 5 x SDS-
PAGE &1 FHZ PR TIR G TR E T
WK HomE 10 min, DL IR H BLE 2748k, BES,
2 HR Western blot 3 [ #AF I 72, {1 F] GAP43-1 Fil
NLRP3-1 ¥¢ S MEHURAE N —40, IS HRP dRic Ayl
Fhi R 16 FLFEHt/ R 1eG 128 4. FIH] Tm-
age J B X Western blot 25 5 #E47 4347, 38 3 e
B 45 I 5R B, Ok o & 43 Bt GAP43-1 Al NL-
RP3-1 R E,

1.4 %itZF4E  ffif] Graphpad Prism 8.0 k{4
HATEHRAEIE . T A A T B FR A (R A A A
Plx+s LR FRAR . X Morris /K 2K 5 SL I 22>
Wi B P ek St e R 3k 5, R o 2 3t Oy 25 4
MR EAT G220 8T o XPC I B H AR 4 BRIk
BEFE A 4 LU LT 2 5E 46 A DA SO S X R A R
IRIRE , R PSS AEAS 1Y) ¢ K 36 R 647 904
P <0.05 J2ERAGHE L

2 #HR

2.1 Morris Kk B %K

2.1.1 4 /B K B R 7 K R
BHHE/> (F = 134.90, P <0.01) , FLPY 4 7] e bk i
PEAEW B GEIT 225 (F=14.20,P <0.01),
3 3 — 2L P EE B AT, A B OSAHS 417k %

P45 Control 4 JiF UK & (P <0.01) , WLIE] 1A;0S-
AHS + EE 2] Jif7 7k % F2 #H Lt OSAHS 2 45 % (P <
0.01) ,{H5) Control ZHAH LY., VK FEFETC L 1122 22 7+
(P>0.05), WIEI 1A, DU [a] /)N BRI Ik T B b4
ZRTGIFE L (F =0.75,P>0.05) , WL 1B,
2.1.2 suiey ESEGIRUFIKEEARE A 4 He Oy T ,
HNRZ AR E G225 (F=1.78,P <
0.01), #i8] Hb% 7, 5 Control ZH#H k., OSAHS
A Z BRI UK B AR A 3 Ll i 2 T % (P <0.01) ;08-
AHS + EE 884 FRUFVK BEFE A 73 b OSAHS 211
Jm(P <0.01),%5 Control 4 LR TG ITHE X
(P>0.05), LK 1C,

2.2 0 NF-xB.NLRP3 % GAP-43 mRNA SR}
WHEE PCR ZR5Hr U4 A NF-kB mRNA 7%
WEFAGIFE L (F =20.74,P <0.01) , B4 [H]
I # 4 7s OSAHS ZH A % F2 45 Control ZH 5 (P <
0.01), i OSAHS + EE #£H % OSAHS 4 F& % (P <
0.01) %% Control £ JCH A2 fL (P >0.05) , WL [l
2A, PUZifA] NLRP3 mRNA #5495 R A Giit2% 8 L
(F=17.20,P <0.01) , B 41 ] Hb45 &% OSAHS 4
X} & 8 Control 2H T (P <0.01) , 1 OSAHS +
EE 4% OSAHS ZH [ (P <0.01) % Control 417G
Wl A2 (P >0.05) , WK 2B, PUZ[H] GAP-43 mR-
NA SHEFARITFE L (F=17.20,P <0.01) ,
ZH[A] e i 7 OSAHS 41 AHX % 5 458 Control 21 G
(P <0.01),7fij OSAHS + EE % OSAHS 20T} (P <
0.01) . %5 Control ZHIGEAE A4k (P >0.05) , WK 2C,
2.3 ##5 NLRP3 } GAP-43 & H Western blot Z5
Ra# PU4ia] NLRP3 A& EZERA LI E
Y (F=9.39,P<0.01), ¥4a % &7 OSAHS
47 B NLRP3 %5 [ 7K 4 Control 21 F+ &5 (P <
0.01), T OSAHS + EE #£H # OSAHS 4 F F&(P <

A Control B C
15¢ Control+EE 030 Control < 0.6
OSAHS Control+EE <
OSAHS+EE = 005k OSAHS 2 #h
E/ g 0.20F §
2z 5t o 2F
Q ok - 0.15F % 0
" Z
0 1 1 1 1 1 1 ] 0 10 1 1 1 1 1 ] Q 0
1 2 3 4 5 6 7 ' 1 2 4 5 6 7 a b c d

Time (d)

Time (d)

Bl 1 /N Morris 7K E 2 TR K B 12 LIk R B ANCIZ BB R IREEE B 2 P L3R

Fig.1 Swimming distance, swimming speed and percentage of distance in the target quadrant during

the learning period of mice in the Morris water maze

a; Control group; b: Control + EE group; ¢; OSAHS group; d: OSAHS + EE group; * * P <0. 01 s Control group; *P <0.01 vs OSAHS group.
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Fig.2 NF-«xB mRNA, NLRP3 mRNA, and GAP-43 mRNA level in mouse hippocampus
A: NF-kB mRNA level; B: NLRP3 mRNA level; C: GAP43 mRNA level; a: Control group; b: Control + EE group; c¢: OSAHS group; d: OS-

AHS + EE group; * * P <0.01 vs Control group; *P <0.01 vs OSAHS group.

0.01) % Control ZHEF TG T2 L (P >0.05),
WL 3A, PUZ A GAP43 FEH S ZERA G
B (F=29.76,P <0.01) ., W4 AL 7R OS-
AHS £ T GAP43 /K -4 Control £ &1k (P <
0.01), 1 OSAHS + EE 4% OSAHS 4 J} & (P <
0.01) %% Control 222 % Jegi it 2% X (P >0.05) ,
UL 3B,

>

1.5

05

#h
1.0F
sk
05} ﬁ
b c d

0
a

NLRP3 protein level

oo}

GAP-43 protein level

B3 /NRED NLRP3 ZEE#1 GAP43 EHEE
Fig.3 The levels of NLRP3 protein and
GAP-43 protein in mouse hippocampus
A Relative level of NLRP3 protein; B: Relative level of GAP-43
protein; a: Control group; b: Control + EE group; c¢: OSAHS group; d:
OSAHS + EE group; ** P <0.01 »s Control group; ™P <0.01 vs OS-
AHS group.
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The influence of enriched environment on cognitive impairment and
GAP-43 content changes in pregnant mice with obstructive sleep
apnea-hypopnea syndrome through regulating
the NF-kB/NLRP3 pathway

Cheng Yunzhou',Li Xueyan® ,Zhang Yueming’ , Wei Rumeng’ , Wang Yang’
(' Dept of Pediatrics, *Dept of Sleep Disorders , The Affiliated Chaohu Hospital of
Anhui Medical University , Hefei 238000 ;> Dept of Neonatology ,The First Affiliated
Hospital of Anhui Medical University ,Hefei 230022)

Abstract Objective To investigate the effect of environmental enrichment on cognitive impairment and hippo-
campus GAP-43 changes induced by exposure to Obstructive Sleep Apnea-Hypopnea Syndrome ( OSAHS) during
the period of late pregnancy in mice, and to explore relative inflammatory pathway mechanism. Methods The ex-
perimental group of C57BL/6] pregnant mice were exposed to an intermittent hypoxic environment for 7 consecutive
days starting from gestational day 15. The corresponding offspring were then placed in an enriched environment
from postnatal day 21 to 2 months of age ( designated as OSAHS + EE group) or in a normal environment ( designat-
ed as OSAHS group). Pregnant mice in the control group were maintained in a normal oxygen environment, and
their corresponding offspring were placed in an enriched environment ( designated as Control + EE group) or a nor-
mal environment ( designated as Control group) at the same ages. The spatial learning and memory ability of the
mice was assessed by Morris water maze at the age of 2 months. The mRNA levels of NF-kB, NLRP3 and GAP-43
in the hippocampus were detected by real-time fluorescence quantitative PCR, and the protein levels of NLRP3 and
GAP-43 in the hippocampus were detected by Western blot. Results Compared with Control group, the swimming
distance increased (P <0.01), and the percentage of swimming distance in target quadrant decreased (P <0. 01)
in OSAHS group. The level of NF — kB mRNA, NLRP3 mRNA and protein in the hippocampus was increased, and
the level of GAP43 mRNA and protein was decreased (P <0.01). Compared with the Control group, there were
no significant differences in swimming distance, percentage of swimming distance, NF-kB mRNA, NLRP3 mRNA
and protein content in the OSAHS + EE group. Conclusion OSAHS during pregnancy impairs the learning and
memory ability of offspring mice and reduces the level of GAP-43 protein. The mechanism may be related to the in-
crease of NF-kB /NLRP3 level, and environmental enrichment can improve the damage.
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