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fR 718, INOS 7E CIH A51F TR 2l i i 42 1%
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1.1.1 S%shdp 5 JEHRREEMREE T SD KR 40 H,
TR 150 ~ 180 g, H HY [l £ i 24 i K o W52 B BT
Pt

1.1.2 =Z2RXA5ME KREPS R
BRHI e 3R] B (PR SE B TREA PR ) 5 ik 5k ¢ B
MBEASL i pE A (28 22 T S B 7 R 7 s oA PR
Al U IR AL A AU E W HE Ul E
%% SweScript All-in-One RT SuperMixforqPCR ( One-
Step gDNA Remover) . RNA 2 B0 (I FE 4k /R 4
PRHEABRA R 5 &2 m # O, B 3 R R
RUBCEE B0 AL KT R (R T T 316 3 i (S A0 3 75
HFRAT]) ;BioTekElx x 808 fihRiX ( 3€ [E BioTek 2
A R RIEE 2O B (HEE Leica 24 w]) ; ] 8
PRACAEAE RO R 25 B 77 2% i KL (4
iU HLHL A R ST 2 F] ) 5 AR2000 98 He
) | FELRG IR (ke Tl B AR A G A D) o

1.2 FHik

1.2.1 2@ ¥ 40 H SD K EFEHL N % IR 20
(NC 41) FIsZ50 4 (CIH 4) , &40 20 2 B FiRE
K22 ~23 C NBE N 42% ~45% W) HIREE | E
IR e B TR kL, B A TE R, T A ik
& K, FEERB B BENLIEE 4 HARFEI IR,
R 16 HR BRE A T AR A B, B BRI o
Bt CIH 2H K BUE T 1R B4 N, K 8.30—16:
30, L4120 s A A, E A T AR A2 R, At
[R5 T A HEE /K, NC 48 T 5 A5
F5 , AR AR 2L 8 A, eI A KR
BEHLLEI 8 H ARSI , LA K Bk A B B
AR B CIH A4 8 NIRRT & A T Hisb 8,
NC H—HAL T 5 AR5 472 4 T 5 b SRR
1.2.2 OSAHS #A ey 3  [Al KA M H Erry
BTG AUF J7 b B8 Rk K BAR I I S 2H 1 4
NI A 3l A=W o X NI O P S P e B it
RPN, T RAR IR FAETE 22K
TREE AN, [ RGN 4> A B 45 R G
T, AR2000 8 Fs 18 | KUAIL 43 53] 22 286 7 it AR 1Y) | R |
FeAMVEE A RE S RE 4 ) AR D) ) R
REAEMRIR T RE, L 120 s N R, I ER 10 A8 9 78
ANER 25 s, M i 21% BB AREWE 7% |
AR5 10 s, FEFEAZS 55 s, [ 4EU POk B 8 Ik 52
F 21% J5 FYERF 30 s, A B ERAR U PN 50 S0V
IR B AP S AR A 2 f v s Al R SD K R 33 80 ik
I, A7 10 ATT ARSI S ik i A AR AT

1.2.3 B SrRl AR B 5 8 A A 12 A,

KEEEE 12 h J5,3% /KA A I 1 R, B0 PN it
Jhi it B0 J B VW, BUHFIEZH 2RO AF T - 80 °C UK
o

1.2.4  Aduiewl  PYRLERDREE B T s G 4R
I EEOIFIE SR FBG 5 SR FH BRI G 2 W BfE | g HH 4
B BN AR TSI FINS 7K 5 5% FH 1775 Fa A A 76
PEA 8 5 ZHEPUHE BX (homeostasis model assessment-
insulin resistance, HOMA-IR)

1.2.5 AEafmEmk s/ES HE & BUIT
WEH A 4% Z BT 6 h J5K 28 & 5y
B3 ~5 mm® RN, G35 FHAS [R] & B A BE AT I K
AR ORE W T B G B i 59
60 C HEH N5 I, PR UK U1 R A B0 08 78 5t
T BN 55 U R AT e g £, G 605
KPR B R =R TR

1.2.6 RT-PCR #*# M iNOS mRNA # &%k M
RNA 4238055 G P2 BUHE S RNA, 2858 RNA 4l |
SEREMEYE T, W H U 568 ¢DNA, DL GAPDH hy
PR S B AR S 19 43 9 R 57-CTGGAGA-
AACCTGCCAAGTATG-3" I 5'-GGTGGAAGAATGG-
GAGTTGCT-3") ,iNOS mRNA i 1 R i 5| 4 23 5l
J& 5"-GAAAGCGGTGTTCTTTGCTTCT-3" 1 5'-CTTA-
TACTGTTCCATGCAGACAACCT-3", PCR Jz i Z %k
7:95 CHAE M 10 min, FJ5 95 CAE M 15 5,60 C
1Bk FEAH 30 s, HEAT 40 MEER, L EE 3 R, R
FH 2724191318 INOS mRNA FUAEXT Rk,

1.2.7 Westernblot %4 M| p-IRS1ser 307 ,p-AKTser
473 GSK-3B.GS & & 89 & & K-F  HUKRFIEA
2150 mg, VKB FIA — 2 LA 1 24 it Y o 4 44
PR M, BCA LI E 25 Ak B2, ] SDS-PAGE
BEISEC A A J5 SDS-PAGE HL ik % i K PVDF il
A A B IR B3 2 h 3PS 1 < TBST
Uk PVDF JIE 3 W, & T4 K, K 10 min, P8R 58 HE
& AR E A —PUNARE &4 CEUT
PERWH %, U E Y PVDF B, 1 1 x TBST
VRS A b, IR A FREIRIF & 60 min, #x
JE AT I A E R R4 UL B-actin 1 2 8 i FH
Tmage J T4 FE AR 2571 AH I A9 9 8/ S 28 1A AR G
ik &, I id % p-IRSlser 307 . p-AKTser 473 , GSK-
3B.GS HAFRILKF,

1.3 SitF4IE R SPSS 26. 0 # {4 GraphPad
Prism 8. 0 BXAESEAT A3 Mr AR 5 AL 1E 2540 A 1 3
EPORER I = s f53A , 4L IR A4 PN BL A 20 391k 2
SEAEAS ¢ R Bl B R 3R T 22 40 T, R IR 3R 2 ) O
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Z ] Pearson FHIEHE T, P <0. 05 MZESFA G
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2.1 HESREEXRERMAE KR0S
TR N, B E S T9% B B bk i S A E Sl
72.0% ; A R E A 219% B3l kI i R BE A
96. 4% , iR B A A TR B 482 1031 36 R 30 ¥R/,
B E B OSAHS S 14, #2787 CIH K R Y
)
2.2 WAXKBR—MBRESLE NCARRIABZHK
PR RAF, PP AR R BOLsE . CIH 41K R, 525
WA E A [ BRAT RG4S B N2
R G B 35 SR 2% | 11 s S I i % A ik AR R
S, (VARG A 8 RIS Hh B R Bk K RS P R BE
2.3 WWHAKR FBG.FINS &% HOMA-IR 7K F Lb &
FLLR BT W2 KB FBG  FINS . HOMA-IR 7K -2 5+
JegiiaEE X8 JHI, CIH 41 FBG FINS .HOMA-IR
KT T NC 4 (P <0.05) ;12 JH I, W 4H FBG .
FINS F1 HOMA-IR /K V2R TG it2#m L, R 1,
2.4 WMAXRFALAREZESHE RLRE
T, LT L b S bk g R VR ALK A, AT UL T4 P
(B9 TR0, 20 M A PR R MR e Mo
MIRZIEAIE R, TCRAE 2, AR HE e 5% 52 T
BB P ok ol B e, 5 1E 5 P 41002 58 FliT, CIH
2 JFF ol 52 20 B A HES ZE L, A i AR VS A | i
JEESERE 0240 R K e B e, RO i, A LA AR /)N
Je@a e, ol WL/ VR EL A IR D VR A i,
NC 21 H AT U 448 B 7K ik, J6L 3 4 it 5 12 J8 s, CITH
2 ol 52 20 B A HES ZE L, A i AL RR VS A | i
JEESE A | 20 B i B S, A i, R O B gk B
YRR , T UL K B D2 i, NCZH 20 MK i
WA G, v WA AR S, DL 1,
2.5 FHAKXRET S INOS mRNA kK FELLE K
LR 4L K B INOS mRNA A K i 22 7 L4
12 2 X ; 8 JA I CIH £ iNOS mRNA 3 ik /K - #5¢

NC group CIH group

8 weeks 0 week

12 weeks

E1 AAXRFEFEZHETMLIEE HE <400
Fig.1 Comparison of pathological and morphological changes

in the liver of two groups of rats HE x400

NC ZH3 7 (P <0.01) 512 JEB P4 iNOS mRNA
KPR ZER TG E L, R 2 FE 2,

2.6 HOMA-IR 5 iNOS mRNA H#J Pearson 1H 3%
Mo 8 JEIE, CIH 41 HOMA-IR 5 iNOS mRNA
K TFEA R (r=0.874,P <0.05) ,NC 41 HOMA-
IR 5 iNOS mRNA /K-F-ICAHIGHE ;12 JE I, P4 HO-
MA-IR 5 iNOS mRNA /K84 JCAHH Sk

2.7 WHKRFAEZHZ p-IRSIser 307, p-AKTser
473 .GSK-3B 1 GS EAFRIAKFLLE FLLETH
HARBREEARBKEZEFH LG 22E ;8
i, CIH 41 p-IRSIser 307 54 ,GSK-3B & %k K
A NC 41375 (P <0.001) , p-AKTser 473 21 .GS
KP4 NC 4UR#R (P <0.01) ;12 JERT, CTH 41
p-IRSIser 307 [ .GSK-3B & [ #£ ik K F4 CIH 8
JAB Y (P <0.001) , p-AKTser 473 & 11 . GS & 1
A% CIH 8 JE I EI T+ (P <0.001 ), LI 3 Fi
%3,

2.8 WHKR p-IRSlser 307 .p-AKTser 473 ,GSK-

£1 FWAAXREZHET S FBG.FINS & HOMA-IR LB (x +5)
Tab.1 Comparison of the changes of FBG, FINS and HOMA-IR at each time point between the two groups of rats(x = s)

Time FBG( mmol/L) FINS(ng/ml) HOMA-IR
NC group CIH group NC group CIH group NC group CIH group
0 week 5.34 +£0.89 5.54 +£0.74 1.67 +0.44 1.58 £0.28 0.40 £0.12 0.39 +£0.08
8 weeks 5.79 £0.59 6.89£0.87" " 2.07 £0.50 3.02£1.10" 0.53 +0.13 0.93+£0.39" "
12 weeks 7.18 £1.27 6.81+0.43 1.87 £1.14 1.60 £0.13 0.64 £0.54 0.49 £0.05

*P<0.05," " P<0.01 vs NC group.
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AKX R &BE T & INOS mRNA

» 1.57 O CIH group
HEITRIEKFLLE (2 £5) E NC group
Tab.2 Comparison of relative expression levels of iNOS mRNA E
at each time node in two groups of rats (x +s) '% 10
= L.Ur
Time NC group CIH group g
0 week 0.98 +0.11 0.99 +0.07 <ZC
8 weeks 0.83 £0.05 1.19£0.15" " ‘é
12 weeks 0.84 £0.08 0.85 +0.08 8 0.5r
**P<0.01 vs 8 weeks NC group. %
2z
k=
£ 0

3B EB 0 GS RiA/KFEE HOMA-IR HJ Pearson 18
XKESH 8 JARS CIH 41 HOMA-IR 5 p-IRSlser
307 H . GSK-3B HH /K2 IEFHK (r =0.817,
0.872;P <0.05) , 5 p-AKTser 473 & 1 .GS HE /K
FEGAHK (r= -0.886, —0.879; P <0.05) ; NC
21 HOMA-IR 5 UL BRI, Wik 4 A
4 ~7,

Wit

OSAHS J& AT [a]FT BFA1IF I 2 4501 H R Rg HE A

3

Time(week)

2 FLAKXR INOS mRNA X &RIEKFELEL
Fig.2 Comparison of relative iNOS mRNA
expression levels in two groups of rats

**P<0.01 vs 8 weeks NC group.

FE L PR IR A P P B M P W 297 , CTH. J2&: OSAHS
F G AR FEARAE Y T2DM 5 OSAHS 3 F
Grp UL U 2 B G O R, TR SEHL
il A 5% %o 2 2 2 AR BT ATEL A B 1) SR B 3

s 201 o 101 Hitt
2 g
a b c d e f ku 5 - 5 T
p-IRSIser 307 131 3 T 208
& 1.5F E:
GSK-3B 50 & T &
=] =]
»n iz} 0.6 —
o [5)
p-AKTser 473 56 5 Lol " 3 .
= =
GS 55 & £0.4F
B-actin 42 0.5} =
5 5 0.2
2 =
g o R T e e
a b c d e f a b c d e f
201 2.5
[coN
o &
A L
2 o1st = T
s T B
_‘VJ 2 | —
2 = 1.5
=2 it 2
- Lo} z
.2 o
7 & 1.0 |
2 o it
[=7 [
5 05} 2
5 = L
E - 0.5
TN; e ®k ok
~ 0 0 ™
a b c d e f a b c d e f

B3 FHEKXRATEALRRERET R p-IRS1ser 307 ,p-AKTser 473 GSK-3p 1 GS BB E*f Rz KT
Fig.3 Relative expression levels of p-IRS1ser 307, p-AKTser 473, GSK-3p and GS proteins

at different time nodes in rat liver tissues of both groups

a: 0 week CIH group; b: 0 week NC group; c: 8 weeks CIH group; d: 8 weeks NC group; e: 12 weeks CIH group; f: 12 weeks NC group;

**P<0.01,

***P<0.001 vs 8 weeks NC group; " P <0.001 s 8 weeks CIH group.
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£3 MAXRFTRRETREELEMNRAKFLE (v +s)

Tab.3 Comparison of relative expression levels of each protein at different time nodes in two groups of rats (x +s)

Protein Groups 0 week 8 weeks 12 weeks F value

p-IRS1ser 307 NC 0.64 +0.19 1.00 +0.21 1.31+0.23 14. 602
CIH 0.63 £0.06 1.56 £0.27 "~ 0.82 0. 18"

p-AKTser 473 NC 0.03 £0.03 0.58 £0.05 0.33 £0.10 49. 805
CIH 0.03 +0.01 0.40 £0.09 * * 0.85 +0. 15%#

GSK-3B NC 0.41 +0.14 0.54 +0.11 0.67 £0.10 19.809
CIH 0.41 +0.03 1.33+£0.28* " * 0.87 +0.21%*

GS NC 1.81+0.32 0.91 £0.09 1.61 £0.05 199. 280
CIH 1.81 +0.05 0.09 £0.02* ** 0.69 +0.05%#

**P<0.01, ***P<0.001 vs 8 weeks NC group; ™ P <0.001 vs 8 weeks CIH group.

*4 WHKXR 8 Fi HOMA-IR
5& %A Pearson i X HENHER
Tab.4 Results of Pearson correlation analysis between

HOMA-IR and each protein at 8 weeks in two groups of rats

Protein Groups Pearson correlation analysis results

p-IRSIser 307 CIH positive correlation (r=0.817)
NC irrelevant

p-AKTser 473 CIH negative correlation (r= —0.886)
NC irrelevant

GSK-3B CIH positive correlation (r=0.872)
NC irrelevant

GS CIH negative correlation (r= —-0.879)
NC irrelevant

HIBFE A BB,

CIH A 3R B3’ AiLsan s a7
WA FRE R S5 5 T FLIE & B & % | SR nl i
24 T ) FBG FINS 1 HOMA-IR /K380 %% | ARk
WF7E 25 A TG IE CIH 1 BE QI 2 19 &
A Z—,

JF I 2 X B R R 2 20, B2 TR B AR AR
WLEE CTH XTI s BE A 35 A 45 7480 CIH 5 IR
FICHIHLE], A5 B CIH AE 8 X T IE 1 Al

A 22r

2.0

p-IRS1ser 307
>

HOMA-IR

1
0 0.5 1.0 1.5 2.0

RERAR 7, (R W58 5 SR R BB i i . AR AT L
£ CTH X B AT & Bl B 458 15 5 DA AT SCHR 4R B —
M H BRI, 2858 4 5T, BFIE S B8 05
FEANBETE A e, AT5 0T UL I I 552 R0 T 440 e R HE 51 25
L, A K i | 2= fE R S A

iNOS & —Fp R AE A 7, A4 &, T e 5 T
IR B0 T UM G, {E SCRIRARGE 1 AT 2, SKIF
S0 BRI 2R A AE K U IIE iNOS T35 1 3% =5
JF P g BEEL A B — s R 405, SR, S A g &
I/ IN BRI e S5 R 2R 58 INOS i PR AT b 250k 2>
H 2% 1l I R 5 | S 1) P S B9 PR 25 i 98 520 A
A AL IE B, ASFSE 230, CTH 241K BRUHE iN-
OS FEIRHGIN, I AE s B 20 1f 52 iF R HES 25 6L,
JFF20 /K b 258 o L i 3 | 53 0 SCRik 3 — 27,
ARG B8R INOS 26 ib B 2 L 4 K i I IE
PRI R T 30 FE |, 25 R CTH X K FU41 2135 1%
(R, JFEHIE AR By 2 it 25 ) A 38 0, H B0 40 7K
Jifr B B A B A

iNOS 25 TS RIE S MR, —IA
PR 5E R | INOS K - 76 3712 Wi 9 T2DM (R 3%

B 1.6
1.4} °
~
%
5 1.2F
o °
& 1.0} e
& [ ]
[ ]
0.8} o
06 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
HOMA-IR

B4 WAHKXR p-IRSlser 307 5 HOMA-IR BI85 14547
Fig.4 Correlation analysis of p-IRS1ser 307 with HOMA-IR in two groups of rats
A: CIH group; B: NC group.
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[ ]
[ J
0 1 1 1 ] 0.50 1 1 1 1 ]
0 0.5 1.0 1.5 2.0 0 0.2 0.4 0.6 0.8 1.0
HOMA-IR HOMA-IR
5 FHKER p-AKTser 473 5 HOMA-IR BI#H X 145 47
Fig.5 Correlation analysis of p-AKTser 473 with HOMA-IR in two groups of rats
A: CIH group; B: NC group.
A B -
20 0.8
° [ ]
1.5t ® 0.6 °®
e —
[ ]
o &
M L 4 0.4}
7 1.0 % °
© ° O
0.5F 0.2F
0 1 1 1 1 0 1 1 1 1 ]
0 0.5 1.0 1.5 2.0 0 0.2 0.4 0.6 0.8 1.0
HOMA-IR HOMA-IR
BEl6 WHKXR GSK-3p 5 HOMA-IR HIHHXE 347
Fig.6 Correlation analysis of GSK-3 and HOMA-IR in two groups of rats
A CIH group; B: NC group.
A B 1051
0.151
[ ]
1.00 [
° [ ]
° | °
010k 0.95
[ 78]
©n [
&) (] © 0.90
0.05F 0.851
0.80 o ©
0 1 1 1 1 1 1 1 1 1
0 0.5 1.0 1.5 2.0 0'750 0.2 0.4 0.6 0.8 1.0
HOMA-IR HOMA-IR

E7 WWHAKXR GS 5 HOMA-IR M1 X 1E5 47
Fig.7 Correlation analysis of GS and HOMA-IR in two groups of rats
A CIH group; B: NC group.

WEETIEWA R HZ 2 FREERAEAITE A e-Jun SR 8 6 25 80 | fE8 15 & IR, 28
WERL, BAPR R INOS FiF A F-«B R DY R R INOS FEIG HY/N BLUE B8 UL Rab8
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FEEA S TR ARNE IR WA, LR R
/8L,iINOS TTREZS 5 T IR WA, AR IR A,
CIH Tl fdi A BUFFIF INOS mRNA 63k 880, 54
Ja X lYE ERLOKF, 5 IR AR E—3K, 27K iNOS
A[BEZ 5 T CIH FFECIR AYHRTY,

JHFME TRS1/AKT/GSK-3B & B Il 5 255
e i, SRR OC R YT, INOS 7T fE 8 1 5w
I A5 IR A& 4, GSK-3B J& AKT FiF f#E
EHZ—, S5 R . B
1R R, o IR TR BE A% 1 7 A 7N BRI
T B UL B SRR Y INOS mRNA 23A7K P
I35 3 p-IRS1ser 307 . F 1 p-AKTser 473 5201
W, ARBFSEE R R B CIH 48 F, K BUITIE
iNOS mRNA FEA 34/, p-IRS1ser 307 ,GSK-3B Ay
ik B, [E B p-AKTser 473 3635 N [, 10 &2 AT 1
J& , BRI AR T I AH B, ¥R & NC 2K
-, $7R, CIH AT REE A F IR AFAE iINOS mRNA 93
ik, BET R A IRS1/AKT/GSK-3B 15 5 4 S 18 I/
FT IR,

A8 i F B AR AL L OSAHS DA K e
1A T B K B RL, 2 B CTH Rl S0k s E 4
VR #8 B I S5 25 AT 30 5 (g B 528, £ INOS
mRNA 3835 i, I Al g i@ i iNOS mRNA 4%
IRS1/AKT/GSK-3B 5 Zid i, /v IR Y &A=
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Role of the iINOS/IRS1/AKT/GSK-3f signaling pathway

in chronic intermittent hypoxia-induced insulin resistance
Jin Meina' ,Zhou Xueli' ,Li Haibo',Bai Wei', Jia Chuxuan',
Gao Li' ,Ren Lijue’, Chen Qingyu’, Wang Rui*,Li Hua’,Wei Cuiying'
('Dept of Geriatrics, *Dept of Endocrinology, *Dept of Stomatology, The First Affiliated Hospital of Baotou
Medical College ,Baotou 014000 ;*Animal Research Laboratory, Baotou Medical College, Baotou 014000 ;
> People's Hospital of Gushang County, Baotou, Inner Mongolia Autonomous Region, Baotou 014200)

Abstract Objective To pathological changes and inducible nitric oxide synthase (iNOS) , phosphorylated insulin
receptor substrate 1 serine 307 ( p-IRS1ser 307 ), phosphorylated protein kinase B serine 473 ( p-AKTser 473) ,
elycogen synthase kinase-3B8 ( GSK-3B), and gluconeogenic synthase (GS) proteins were observed in the liver of
rats under the condition of chronic intermittent hypoxia-replicated oxygen in control. And to explore the role of iN-
OS/IRS1/AKT/GSK-3f signaling pathway in chronic intermittent hypoxia-induced insulin resistance. Methods
Forty SD rats were randomly divided into a control group (NC group) and an experimental group (CIH group),
with 20 rats in each group. The NC group was placed in a normoxic environment for 12 weeks, while the CIH group
was first subjected to intermittent hypoxia for 8 weeks, and then resumed normoxic rearing until the 12th week.
Fasting blood glucose (FBG) and fasting insulin ( FINS) were measured at baseline, week 8 and week 12, and liv-
er tissues were taken for pathology and measurement of iNOS, p-IRS1ser 307, p-AKTser 473, GSK3 and GS lev-
els, to compare the differences between groups. Results At baseline, there was no significant difference in liver
pathology between the two groups, and the observed indexes were not statistically significant (P >0.05); at 8
weeks, compared with the NC group, liver pathology in the CIH group showed significant disorganization of hepatic
blood sinusoids and hepatocyte cords, obvious hepatocyte edema, smaller nuclei, increased lymphocyte infiltration ,
and a small number of fat vacuoles, significantly higher levels of FBG, FINS, insulin resistance index ( HOMA-
IR), iNOS mRNA, p-IRSlser 307 protein, GSK-33 protein levels, and decreased p-AKTser 473 protein and GS
protein levels, all of which were statistically significant (all P <0.05). IRSlIser 307 protein, GSK-3B protein lev-
els were increased, p-AKTser 473 protein and GS protein levels were decreased, and the differences were statisti-
cally significant (all P <0.05) ; at 12 weeks, no lymphocyte infiltration was seen in the CIH group compared with
that of the NC group and fat vacuoles significantly increased, and there was no improvement in the other pathological
damage that had already occurred, and the levels of p-AKTser 473 protein significantly increased. AKTser 473 protein
level significantly increased, p-IRSlser 307 protein and GS protein levels were significantly reduced, all of which
were statistically significant (all P <0.05), and the rest of the observational indexes were not statistically significant.
Pearson’s correlation analysis showed that HOMA-IR of CIH group was significantly positively correlated with the lev-
els of iNOS mRNA, p-IRSlIser 307 protein, and GSK-3p protein at 8 weeks (r =0.874, 0.817,0.872;all P <
0.05), and significantly negatively correlated with the levels of p-AKTser 473 protein and GS protein (r = -0. 886,
—-0.879;all P<0.05). Conclusion Chronic intermittent hypoxia can lead to hepatic pathological damage that can-
not be reversed even by reoxygenation interventions and may mediate the development of insulin resistance by upregu-
lating the IRS1/AKT/GSK-3p signaling pathway through the upregulation of iNOS mRNA expression.

Key words chronic intermittent hypoxia-reoxygenation ; insulin resistance ; inducible nitric oxide synthase ; IRS1/
AKT/GSK-3 signaling pathway; SD rat; liver
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