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[ABSTRACT] Objective: To investigate the effect of continuous positive airway pressure (CPAP) on serum NO and plasma ET
and myocardial structure in mini pigs with obstructive sleep apnea syndrome (OSAS). Methods: Twenty-four male mini pigs
were evenly randomized into 4 groups: normal control group (group A), OSAS model group (group B), CPAP treated group
(group C) and positive control group (group D). Animals in group A were not treated and those in the other 3 groups were
treated with intermittent hypobaric hypoxia 6 h daily for 22 d. Animals in groups C was also given further CPAP treatment 6 h
daily for 30 d. The animals in group D were raised for 30 d and were sacrificed together with those in group C; the animals in
group A and group B were sacrificed simultaneously. Sleep monitoring and determination of serum NO and plasma ET were
performed before execution and pathological examination of myocardial structure after execution. Results: The apnea-hypopnea
index (AHID) of group C was significantly lower than those of group B and D and higher than that of group A (P<C0. 05); the
SpO; of group C was significantly higher than those of group B and D (P<C0. 05), and was similar to that of group A. The levels
of NO in group A, B, C, and D were (0. 221 40. 062), (0. 115£0. 061>, (0. 110£0. 033), (0. 077 =0. 043) pmol/L,
respectively, and the levels of ET were (40.244.8), (99.8422.4), (67.1418.5), and (103. 7430. 1) pg/ml, respectively.
Group C had significantly higher NO level and lower ET level compared with group D (P<C0. 05). The ET level in group C was

significantly lower than that in group B (P<C0. 05). Pathological examination showed that the myocardial structure in group B,
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C, and D all had hypoxia and ischemia damage compared with group A; the damage in group C was slighter than that in group

B and D, but severer than that in group A. Conclusion;: Thirty day-treatment with CPAP can improve the sleeping indices,

plasma ET and serum NO level, and myocardial structure of OSAS mini pigs.
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Tab 1 Comparison of sleep monitoring results and levels of NO and ET in 4 groups
(n=6,r=%s)
Group AHI f/h! SpO2 (%) NO ¢p/(pmol « L™1) ET ps/(pg+ ml™ 1)
Normal control 2.3+1.6 94.54+1.8 0.2214+0.062 40.2+4.8
OSAS model 16.1+£8.3" 86.743.6" 0.11040. 033" 99.8422.4*
CPAP treated 6.4+3.8"4 91.7+2.14 0.1154+0.061" 67.1+18.5*4
Positive control 17.7+7.6" 4 86.2+4,3" A 0.07740.043*~A 103.7430. 14

* P<C0. 05 vs normal control group; 2 P<C0. 05 vs OSAS model group;4 P<C0. 05 vs CPAP treated group
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Fig 1 Results of myocardial structure in 4 groups(H-E staining)

A:Normal control group;B: OSAS model group; C:CPAP treated group;D:Positive control group. Original magnification: X100

3 i it

OSAS J&—Ff ™ 5 s 5 N SRR i 90 L IR ST Al
THER E R L X OSAS B9 &R R 3.62% 7, OSAS
Il A 12 W7 3 AR 4 22 5 B HIR 1K) (PSG) 45 5, 22 PSG Wi
DA 7R R 7 b BEHIR P B 452 M AIGGE SR & AE
76 30 LA b, 8k AHT K F 3% F 5 W /h, Xt &EML R
B — MR O ACIEAT O 1 . Mizuma 585 BIF5E K

L, R 3 h B RE HR W DU T 80 E OSAS 2 B il ™ 8
PEESA — & AR . A BIF 58 ) FH A0 07 4368 S5 46 /)N 70 4
HEATT 2.5 h A2 A B4 B MR 000 A A1 P AIG AR Ak B S
f/NELRE AHT 35 3] OSAS B2 Wibs i

O I A B 2 OSAS fie 8 WL, B ™ 5 1Y I &
FET, NO & AR LS P9 Rz 200 i A Y BB i
—, LA SR R B & 5 LA 0 I A T L 40 A R
B L BN B B 4R | 8 BRE R O M 5 ) A L AT



55 6 0. BRI, A ARp e U IE P AN B 2 2 B G R R BT 45 5 45 /N B LK NOLVET YR EE K WILES A 114 5 TR

+ 683 -

B 1k 1A R AR M AR TE B, ET 2 I A8 P B2 4H i 43
A P F5 5 R 114 446 I A5 TR, T 5 | S A P Ol A i 4 L
bR 3 Bk e R . OSAS B i T H & &2 e g B
1505 | RS 1) 2 S T P AU AR PT 5 B0 S A2 1  I i E
SR 2 00, A 4 B A i R s, S
B 30 U T Bl A R AR M A AR 32 R B Y
K 48 T 4R R 38 L T L B R 2 B L 3 U0 g
ARAR T S BN R AR AR R,

AR K BAETIZH  CPAP V& Y7 41, BH M Xt iR 241
AHT B 5 X B2 ] 8385, P2 SpO, TR ; [A] i
35 IEH M R4 AR NO e ) B 35 R AK L ET
BEN &2 ETF, 5 OSAS /NS v T Bk HIR 35 18] 2
HRENTFREFIBE S RN E RGN E, M
L7879 A8 S o L4 5 5 1) B Ak L X TT B R OS-
AS B OIS IT R AE B R BRI 22—, O L2
o B2 A Ay A I, B A | BHPE X B ZH L CPAP YR IT
20 WLAZ B0 AN [) R B 0 458 55 L LA BH P 0 IR 2 e 7
XL AR AT R R L N R G TR T B A D g
R 5| A 4k R R AL

CPAP 2 HHi OSAS B EARIRIT k2 —,
AT DL B OSAS 835 19 52 52 AN 4 K% e I [] T
AR [] T P AR AE0IR 2 L B AR08 R 48 0 R0 1 &
A FHEIE R AR BEGY & CPAP G974l /N Al
¥ AHI, SpO, ¥4 5 #5541 21 | BH P X IR 4 . 3 ok 3%
(P<20.05) . SpO, 5 IE & X A /NS 2 % 45
e L, XU CPAP JEIF i3 T OSAS /N
H 1 7 Ta] ] RIS IR S L 2R CPAP 1R 9T BE 235
OSAS XJ N A E . BFIR 45 R0 & B CPAP
IHIT AL X B L8 NOVET W B 22 % A et
2 L (P<C0.05);CPAP BT 4 ET ¥ i i B 4
W ERRAR(P<<0.05), Z5RIERNE RGN Y ER
BT KA T R IR R A,

ARG KB CPAP R 7 410 L2 200% A8 7 )i
BRIAY A B X BRZH 5% . CPAP IR Y7 Al LA B iR
OSAS F8 35 14 1L It 2 7% 8] 1 He (4 9% 200 LA
il TR R 38 A 2 B AR I R I T M A R R AR
I3 25 BB BB R KT | B AR S om 22 2% A L B
AR ] I e AR A, A 5T K B CPAP IR
JTJE I OSAS /MR NOET W &K A 8T IE
(LR A = A A N (| K= NES oA E RN
A0 LA SV I A5 2 s L T CPAP 367 41
O JULABY 56 A o A o R 4 7 2 ek 2

Li 81 B 5% SR WA AR SR = KR A=
ity 20 Jok s ., 5 BN Bh bk il A & A B A 5 i 7E VK 2
W H AR B SIS L 2l K I A AT & AR S 43 R v

Ak, AWEIE KB CPAP 367 1l DLkt 3% OSAS /h
ARG B AHTL, SpO. o DT BRI 8 N K 2H 2R ) D RE
fdr.C UZH 2005 Bk 8 0 4% . (HHBE AR 10 5% OSAS /)
TR T 14 20 2000 3R Ak L T BR OSAS WO I8 T &
il 1) JE A L 1 T — 2B R A Y

[Z % 3 K]

[1] Young T,Palta M,Dempsey J,Skatrud J, Weber S,Badr S. The
occurrence of sleep-disordered breathing among middle-aged
adults[J]. N Engl ] Med,1993,328:1230-1235.

[2] McNicholas W T, Bonsigore M R, Management Committee of EU
COST ACTION B26. Sleep apnoea as an independent risk factor for
cardiovascular disease; current evidence, basic mechanisms and re-
search priorities| J ]. Eur Respir J,2007,29:156-178.

[3] 2 Jfo, ®BW, ElH.BHE. L &5k . CPAP X
OSAS /NS [ SE 25k MU BE M52 e [J ], A= W) B2 2 TR 2%
Zi,2007,24:631-635.

(4] Z J% BB, LWH, T B E. REMREE S KR M

SV I NG P O 452 2% 5 E 5 WS UL P 465 4 0 2 E A i s [ .
5 B KL 2006527 :396-399.
Li B,Zhao L. M, Wang H Q, Wang G F, Xiu Q Y. Structural
and functional changes of pharyngeal muscle in rats with alti-
tude hypoxia-induced obstructive sleep apnea syndrome[]].
Acad ] Sec Mil Med Univ,2006,27:396-399.

[5] #& M .FRo e XmR 8 258, % Rz
S WP 27 73 2% W IR P I o = . il 30 % L I AT
L S 1 B NG I % 7452 1O U2k B AR AT F R A [ ], P AR 2
BRI 223 . 2003, 26 : 268-272.

[6] Mizuma H,Sonnenschein W, Meier-Ewert K. Diagnostic use of
daytime polysomnography wversus nocturnal polysomnography
in sleep apnea syndrome[ J]. Psychiatry Clin Neurosci, 1996,
50:211-216.

[7] Lavie L. Obstructive sleep apnoea syndrome-an oxidative stress
disorder[J]. Sleep Med Rev,2003,7:35-51.

[8] Gordon P,Sanders M H. Sleep. 7: positive airway pressure ther-
apy for obstructive sleep apnoea/hypopnoea syndrome [ ] ].
Thorax,2005,60;68-75.

[9] Doherty L. S,Kiely J L,Swan V, McNicholas W T. Long-term
effects of nasal continuous positive airway pressure therapy on
cardiovascular outcomes in sleep apnea syndrome|[ ] ]. Chest,
2005,127.:2076-2084.

[10] Heitmann J,Ehlenz K,Penzel T,Becker H F,Grote L, Voigt K H, et
al. Sympathetic activity is reduced by nCPAP in hypertensive obstruc-
tive sleep apnoea patients[ J]. Eur Respir J,2004,23:255-262.

[11] Dursunoglu N, Dursunoglu D, Cuhadaroglu C, Kilicaslan Z. A-
cute effects of automated continuous positive airway pressure
on blood pressure in patients with sleep apnea and hypertension
[J7. Respiration,2005,72:150-155.

[12] Li Z,Huang W,Jiang Z L,Gregersen H,Fung Y C. Tissue remode-
ling of rat pulmonary arteries in recovery from hypoxic hypertension
[J]. Proc Natl Acad Sci USA,2004,101:11488-11493.

[AxHE] HESE



