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Effects of chronic intermittent hypoxia on intestinal flora and blood sugar in rats”
LI Wen"*,LIU Yaqgin'?,LU Ping"* ,\WAN Zifen"? ,ZHANG Xiangyan'*,ZHAO Dan"*"
(1. Department of Respiratory and Critical Care Medicine ,Guizhou Provincial People’s
Hospital .Guiyang »Guizhou 550002,China ;2. Key Laboratory of Pulmonary Immune
Diseases s National Health Commission ,Guiyang ,Guizhou 550000,China)

[Abstract] Objective To investigate the effects of chronic intermittent hypoxia (CIH) on intestinal flo-
ra imbalance and blood sugar changes in rats. Methods A total of 30 healthy male Sprague-Dawley rats were
randomly divided into the normal control group (NC group),the CIH4 weeks group (CIH4 group),and the
CIHS8 weeks group (CIHS8 group),with 10 rats in each group. The types and abundance of intestinal flora in
rats were analyzed. The levels of tumor necrosis factor-a ( TNF-a), lipopolysaccharide (LLPS),insulin (INS)
and fasting blood glucose (FBG) in venous blood were detected. The insulin resistance index (HOMA-IR) was
calculated. The histopathological changes of pancreas and intestine and the expression of nuclear factor of Kap-
pa B (NF-kB) were observed. Results The levels of FBG,LPS, HOMA-IR,and TNF-a in the CIH4 and CIHS8
groups were significantly higher than those in the NC group (P <C0. 05),and the changes in the CIH8 group
were more obvious (P<C0. 05). The INS levels of rats in the CIH8 group were higher than those in the NC
group and CIH4 group (P <C0. 05), but there was no significant difference between the NC group and the
CIH4 group (P >>0. 05). CIH can lead to extensive mucosal erosion of intestinal tissue, epithelial cell shed-
ding,and more inflammatory cells infiltration in the lamina propria; The goblet cells of pancreatic gland disap-
peared,and glands fell off in some places,leaving basal tissue. The expression of NF-kBp65 in pancreas and in-
testine of rats in the CIH8 group was higher than that in the NC group (P <C0. 05),but there was no signifi-
cant difference among other groups (P >>0. 05). Conclusion CIH exposure can lead to imbalance of intestinal
flora and changes of blood sugar level in rats.
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FH 25 P I IR PP IR 87 452 IG5 /<0 25 & 1iF Cobstructive
sleep apnea-hypopnea syndrome, OSAHS) 2 IIfi J& %
UL 255 AE . B AT A O OSAHS J& —Fh 4 5 9
g ] B A B R R IR A B R R
BRI H X a8 AL P o LG o g e b L0 R H A R
I Ak ST B 2 L 48 ) Bk ME R 4 Cchronic in-
termittent hyoxia, CIH) J& OSAHS 54 1Y FIL A= #
WCAE AT S BRI AR E | S SRR 2 sk R I B2
REREAF . OSAHS % A4 I KA B b 2 2 4
A0 ORI 9 E SN . R B B O L Ak I IBOR 4% E
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ROS) , H AT 2 A 5C g 248 19 05 S i e Ak o 72 3% 1k
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TR FEEYE SD KB 30 H .6 Al K H 180~
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1.2 &K A

KRR RS F o« (TNF-o) BE 2 8% (LPS) | IfiL
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FIAE AR ) NE-cB $io b S 24501 71 Jb 56 10 90 75

PIE ARG R ], a7 W A 52N A8 22 0 Bl <
KA R,

1.3 F&

1.3.1 #AHAER S A

SD K B # B AL 5L 7 3 35 43 O IE 8 X B 4H (NC
Z0) .CIH 4 JA4d (CIH4 44) .CIH 8 J& 41 (CIHS 4) .,
B 10 H, 55 CTH BIAY . o) fE 1R 36 78 A RS (4l
JE=>99. 9 %6) FlZs R, SR A0 BT AR 22 R IR AR Y
UM B R AR R N AR R B R 700 ~21 %
o R AT AR AU AR B R AR 700, RR S AT )
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30 s, R E W B 2100, FR L BF ] 90 s, BRI AE BF 2
min", CTH K RUAE K 45 o 5250 )5 45 52 56 sh 9 U
BRI SRR N B B ROK S 88, ) 3R A R A TR AR
5 NC A M F, s #2p CIHS A KRBT 2 H.
A3 BIAESEG 56 4 JE 45 AR B I CTHA 2K B3 , S 56
55 8 JEIZE AT B H CTHS 41 NC 41 K RS, 28R
LTS SR SE 3 URIH B K BT &) B R I R B
HEAE L BB 1 R UL T30 B i 28 i A TG EP 4
i —80 CUKAEAR-AE, 45 4.8 JALE RS2 B0 wf, T3 S
Fezs ARA 100 g/ L K A& & (300 mg/kg) I8 & 13 4
HEAT W AR IR R B o 28 e 3l kR 1 O b 8 K B, 57 B 2%
AR A 2 i H O B =R T AN 2R
W E 24 h, RFEiE . S48 BUE R 3 BG4/ g B
LK ke i B, 5 7K vh e 22 WK B 2 18 T 20 BRI L i
ATCH EP & s —80 CUKFRAE. B0 AR (3 000
r/min, &0 15 min) , B FE R .
1.3.2 #m KK oF P TNF-o, LPS.INS & = I fo
¥ (FBG) & F

K M ELISA ¥ & I 4% 40 K R 3 o TNF-a.
LPS.INS J& FBG 7K~F, BAR L BE 2 SO ] & vl W1 5 .
K AR A B AN E T3 5 R AL E (HOMA-IR)
1.3.3 Fa@znA
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SR SPSS25. 0 B AT T4 B . IER AR
AR = 5 Fon, ZA R N & 2
SrHE IR LB R ] LSD-: 5 86, LL P<T0.05 K2
SAEGIFEE X,

2 & e
2.1 A4 K fiE ¥ FBG.LPS.INS, HOMA-IR,

FAEF 2023510 A% 524552048

TNF-a 7K -F g

CIH4, CIHS8 4 1f1 35 ' FBG. LPS, HOMA-IR,
TNF-a /KFH5F NC 4 (P<<0. 05), H CIHS #48
AT 5 (P <<0. 05), CIHS8 ZH K Bl INS K V-3 8 T
NC.CIH4 4 (P<C0.05),{H NC 415 CIH4 4 b %
HHG I F X (P>0.05), L 1,

*x1 ZAKRBMFF FBG.INS.HOMA-IR\LPS.TNF-a 7K F Lb 8 (x £ 5)

miH NC 4l (n=10) CIH4 #H(n=10) CIH8 4 (n=28) F P

FBG(mmol/L) 3.302+0. 183 4.47940. 182" 5.94940. 298" 203. 483 <20.001
INS(pg/mL) 7.51340.034 7.65240.028 7.91240. 194" 18. 545 <20.001
HOMA-IR 1.09840. 051 1.5230. 059" 2.09240. 121" 216. 720 <0. 001
LPS(ng/mL) 10.37540. 035 14.916+0. 550" 17.763+0. 674" 329. 594 <20.001
TNF-a(pg/mL) 56.2200.519 57.78640.691° 59.67040. 496" 54,092 <20.001

" P<C0.05,5 NC A% ;. P<<0.05,5 CIH4 A I,
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2.3 BAK R A 7 G AR m B F R E A NF-«B
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I i 2 20 R A PR R A0 L 9 O A R b T R D R R
75 BR A SLICA 4L, NC A KRR 45 28, A 1Y
i AT U R R 9 L AT )2 D VF PR A IR . TRk
HRA T FECR RIS Z R B, bz 4 i
JU 7+ R AABIIR 40 BEL 3 2 A Y Hb 5 R D AR B s L B
RS, B A )2 ) 2 v WA 2 R Al MR, DL
K1,

CIHS8 41 [ i Al i 18 20 20 NF-«Bp65 ik T
NC 4 (P<C0.05), HAAM LK EZF B G I % F
X(P>0.05), LK 2.5k 2,
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NCZH CIH44H
2 ZRXRBEBRMFEEALARBEANLLN(200X)

*2 FBHEAREHL B NF-«Bpb5 RIELE (2 +5)

451 n JBe fi L 4 i 38 21 41

NC 41 10 0.11240. 008 0.007=0. 006
CIH4 4 10 0.369-0.028 0.07140. 006
CIHS 41 8 0.37540.019° 0.07540.018"

*.P<<0.05,5 NC 4l H%%.

3 3 i

CIH /& OSAHS fr HARRAE M 0 0 24 2l A L K
10 ] B P A SR 2S5 & LR Y AR A D S 8 Ry 2
OSAHS 5|2 R4 JF K IE R EE ML . OSAHS
TR EEAARE E F LR, vT 5851 2 L Sk i - F
VR 1) 5 B A B R A R ROS, #F— 25 006 %
iR T B A B g RO . N S Eh B i 3
A =R B NI PN 1 0 71N = Vi o . SR VR N
R B T B I S5 R AR S S R IR B B T R
g5, S IE ERE & AR RS L i R
FFAL TS5 M AL P A1 38 55 3R 1 mT S5 B0 16 B
ALY CIH /NRUE 4 B 20 I F /K S T8 f4 15 B
T A R A A B R R O LR B R B O
PR 2, BUECFE B R b . A B ST R B, B TR A
K e 32 AR = ) K 8 A I R (short chain fatty
acid, SCFAY W 12 TR . T RS S 5181 WL AR i3
Ji 38 G E e S8 RE SR L T A E AR 4 a3
AW 5 50 R B8 RS Toll # 32 K (toll-like re-
ceptors, TLROW A HAEH 51 K %55, TLR 7] @
b FH G A 53 BT NF-kB 8 2 5 5 1538 19 4 5 )R
7 Mg A R R S L AT a1 & AL A AE T S
R ZEFAL AR SCFA 45348 UE— 25 48 UM R 05 1 &
A R RNY . NF-«B 0 7L 3h ) i — Fh 22 30t 5% 5t I
T Z A AN LPS 40 R 45 2 ROl Eon T 4L, A

CIH84H

W58 & B NF-«B &5 OSAHS 50E [ b 1Y 2 5%
FHFE, HUARE— B O F NF-«B A F & TR A,
CIH 517 2 Rl ke 1 3 3 453 0 0 5 F ek 28, 7 A K
i ROS, JUE ARG AR 5 18 % F1 NF-«B i@ 4%, JE 1M 15 3h
DAL 2 3% o (45 i 1) 4 A AF G PR 4 1 4 B A 3R -
6 (interleukin-6,1L-6) \ TNF-a 533558 %, 5] i
HWNE DRI . A BEFEIESE, LPS Al §f i CD14/
Toll 52 VR % ¥ 7% NF-«B, #F A4 #% )5 5 DNA 45
A NS B % Pk 7 TNF-o 1L-6 259 %15 . 5] &L
AR e i BN AR ZE ALY L A I AR 6 B 5 e
T E B OSAHS [ 5 i R X JEGIEAT L A, 43 0 ks
AR D O G FE B S RAE B 7KL 3 M H e A
W _ERIERR, KPP EE OSAHS & S Ak B A 5%
AR B R AE I FKE W B A Y L ARk
B T I B AR AR BE N AR A7 4 ) R B ECIRES T
KM 1L-6 , TNF-o Bl FHE" . A F5EHE . Sk
N7 TN A A BN A A BLAR 77 AR R 1 ROS, HE B A 4
JLRE 1, PTE  22 B g AR A E TR B A B T,
SHURR M AT AEZ B DL N & B A BT, KR
IR HRE -, Horh NF-«B FH i 5T 5% A7 21 Jf A% . W00 4
Jo % v e 38 #, TNF-a. 1L-6 % & P [H 7 3 i
TNF-o A 35 F i 5 2 3BT (insulin resistance, IR) Fl
INS Z & JiE Y 1 (insulin receptor substrate 1,IRS-1)
1Y) 22 28 R Wl TR A /K S T8 T 41 ) T %) i 2 R Wl R
b, INS Z K 58 9 45 & B AR 5 512 5 2 4l
INS AHE R #E % 1B ™Y . 1eAh, TNF-a il i 2 1
5 BR B 2C (protein phosphatase 2C, PP2C) ) #: 55% I
W O B BE AL A AMP R 5 B 25 F IR R 3 Sk
il INS R A g R N B R S
LPS 4 J& J5 i w5 - B i S, JF B T IR S
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TP TH S P T8 A 2R 43 1 R A1 20 R U IR L ol b
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