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Abstract

Objectives: To investigate the effect of selective sleep deprivation on respiratory events in healthy
volunteers. Methods: According to the selection and exclusion criteria, 30 healthy volunteers
(male:female = 1:1, mean age 26.27 * 4.48 years) were randomly divided into rapid-eye-movement
(REM) sleep deprivation group and slow-wave-sleep (SWS) deprivation group. Both groups re-
ceived polysomnography (PSG) for three consecutive nights, including baseline night, deprivation
night and sleep recovery night. With the deprivation night under PSG monitoring, when the
healthy volunteers were awakened when the first frame of polysomnography of REM sleep or SWS
sleep appeared in both groups and maintained for 3 minutes to ensure that complete rapid eye
movement or slow wave deprivation was achieved. Nasal airflow and finger-end oxygen saturation
data were recorded before and after sleep deprivation. Paired t-test or Wilcoxon rank sum test
analysis was applied to explore the effect of sleep deprivation on each index. Results: Before and
after slow-wave-sleep deprivation, the differences were statistically significant in the number of
apnea (A) (Z = -3.06, P < 0.01); the number of hypopnea (H) (Z = -2.77, P < 0.01); the number of
apnea hypopnea (A + H) was statistically significant (Z = -3.12, P < 0.01); apnea index (AI) was sta-
tistically significant (t = -3.13, P < 0.01); apnea-hypopnea Index (AHI) was statistically signifi-
cant (Z = -1.99, P < 0.05), but there were no significant differences in hypopnea index (HI), the
lowest Sa0; (LSa0:), and the mean SaO; (MSa0:) (P > 0.05). The differences in respiratory
events before and after rapid eye movement sleep deprivation were not statistically significant
(P > 0.05). Conclusions: Slow-wave-sleep deprivation increased the number of apnea, hypopnea
events and apnea-hypopnea index, whereas no similar changes were observed with REM sleep
deprivation.
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2. WEMGE
2.1. ARIR

PR 1 52 AN HERR bR AETR 22 30 A MR B IR H[ B LBl 1:1, F#(26.27 +4.48)%], iR
H(BMI)N(22.76 £ 3.28) kg/m’. GHNBRdE: & A 3E B H 4 A BRI 7] 6~8 /INE), 3T 3 4N F 3T
TAE. HEBRbR#E: BMI > 30 kg/m®, FHWMH > 10 32, KHIGE, #ha RG0000 L. B, 2. 18
PR S, SRR A LA L. ISR T AE IR (FR/RSEEEE F) (2000 F)HAT . AWFFIRIG T A
KA EZRASHIMAE, TS 5MAFESCEEMERET.

22. EWHR

30 ARG RFFENL N REM RIF41R1 SWS RISFAL, 7ERERR SIS = 3H1T A 3 mh(BIE LA,
PR REAR R F R, IKER)E) PSG W, FrA EREH TR 21:00 BAMEIR SIS %, &4 2 FHEIR{EE
FHR A, 22:30~7:00 A MEARE (1], R IE & TAERUAESS, ARVE/NE, 1RGP IR,
7£ PSG il ™, REM FIZFZL17E H I REM BEAR (1) 58— i 22 SHEAR IR, 4 e 6 3 e i ST 4 Fr T 1 3
Sr 8, PAORIE S8 4 SE IR IR B 1 <5, AEIERILF 3 . [RIFE, SWS RIFHAED SWS HEARZE —Mi SWS
% PR B I R B FEAERE 3 4080 DASEIL5E A8 Uk AR S5 o OREF 3 43l XT3 I I 1) A2 DR DR 2t 1) Ik T g
FOVE LRI FB g NP IR SRR, 11 B (75 BRI [R] 4G AT e B0 “ PR HE B B AR S 56 AT 0 12 5k e
IRFSF A AT o FEIX 3 40BN, A T EHATH R 28 PAHILA 28 L ERH TR T Gt
MR <R 008, AR IERN 2 44 IR SR R 3F J5 o B UG N T REHRR S, H i #I<FAH 1 L8R
#, PUEBIRRIFH 1 4.

2.3. WMEIRHR

WPNR 2. WP BT 5 08 (number of apnea, A). fIGIE X E(number of hypopnea, H). W2 {5 {IKi#H

SIRF (number of apnea, A + H). FFIK 27 {5 45 % (apnea index, Al), KiES$5%(hypopnea Index, HI). IR

B 1518 S $5 2 (apnea-hypopnea index, AHI). & 8] F K I A FE (lowest SaO,, LSa0,). &[] 34 Ifi 4,
TMIANFE (mean Sa0,, MSa0,).
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2.4. Gt oA

SKH SPSS 25.0 Giit A AT EAE b, A ES AT EER(XY £9)FnR, FIESHAR
THERILL MOR) R, T 1T G B 3% LR B ¢ K36 5% Wilcoxon FRAIRE G 73 M % 70 BEAR ) 35 5 5%
febrmIsem, LhP<0.05 NZERE SR E L, H GraphPad Prism v8.0.2 £l Gt it K

3. 858
3.1. AOZERIGK—RFR

P SRS AR . B RS N [543 B R — MR PR R % 1, 2 IR TE 20~39 2 2 I,
BT PN, RS AT— AR

Table 1. Basic clinical data of healthy volunteers

= 1. BREEEERIERZER

i H X *s
() 2627 +4.48
£ i(cm) 168.93 +7.80
R E (kg) 65.53 +13.57

BMI (kg/m?) 22.76 +3.28
DEIRIGY) 72.53 £8.56
o4 T (mmHg) 114.80 +12.34

#F5K i (mmHg) 70.73 £9.38

3.2. RS EERRRIFRITIR S B R0

3.2.1. SWS FIZF3HIE IR KIS

I BRI SH BRI 2), 16 SWS FIZF 40, 5 SWS RIZFFIAHLL, SWS FIZFJE7E A 14
Bz =-3.06, P=0.002)H ¥ /11(Z=—-2.77, P = 0.006). A + H # i(Z = —3.12, P=0.001). Al ¥ in(Z = -3.13,
P=0.008), AHI¥4JI(Z=-1.99, P=0.046), HI. LSa0,. MSaO, L4it¥#% 7.

Table 2. Comparison of respiratory parameters before and after SWS deprivation

%< 2. SWS RIZRTFNRIZ G HOAEIR S 83T L

R0/ (RIS 56))
IR F2F A FIF 5
«2E PlE
A (K) 0.00 (0.00, 1.00) 4.00 (1.75, 11.50) -3.06 0.002"
H (K) 1.00 (0.00, 1.25) 2.50 (0.00, 10.75) -2.77 0.006"
A+H @X) 0.65 (0.00, 2.25) 9.00 (4.075, 17.00) -3.12 0.001"
Al (/h) 0.37 £0.54 1.02 £1.05 -3.13 0.008"
HI (X/h) 0.45 (0.00, 1.00) 0.35 (0.20, 1.63) —0.55 0.583
AHI (/) 0.85 (0.00, 2.00) 1.40 (0.25, 2.53) -1.99 0.046"
LSa0, (%) 94.00 +2.93 92.57+2.50 1.61 0.132
MSa0, (%) 97.50 + 0.74 97.38 £0.78 1.82 0.092
E: "P<0.05,
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3.2.2. REM FZF LR 592200
I BRI S E ORI 3), 7E REM FIZF 24, 5 REM FISFATAHLL, AL H. A+H. Al
HI. AHI. LSaO,. MSaO, L4iit¥ %R,

Table 3. Comparison of respiratory parameters before and after REM deprivation

% 3. REM RIZFRIFNRIZFERIMFIR S Hadte

RIS/ (FR AR 5 )

(2 i FIZF R A
H2)fE Pl
A (IR) 2.14+£2.68 3.86+6.43 -1.10 0.292
H (X) 2.00 (0.75, 5.00) 1.00 (0.00, 3.25) ~1.54 0.123
A+H(®KX) 5.86 + 8.48 6.00 + 8.88 -0.10 0.923
Al (/h) 0.50 +0.53 1.14 £ 1.46 ~1.81 0.093
HI (J/h) 0.30 (0.23, 1.53) 0.35 (0.00, 1.30) —0.95 0.345
AHI (&/h) 1.34+1.83 1.76 £2.05 -1.22 0.246
LSa0, (%) 91.85+3.78 92.46 £3.26 —0.58 0.574
MSa0, (%) 97.17 +1.43 97.25+1.07 —0.43 0.677

4. Wig

FLE OSA Byie e —HE RHk, SOMEEE AEIER . MR AR5 2 RG5R % VA
Ko OSA FIRFAEE AR 1 18] S 52 LR TE TR PG, T 3 a) acith SR AN BEIR I 46, ATFUR I OSA 4xBki
BEL1 93614, RELHN 1.76 14, BIEHRL) 8.8% [5]. M THIL LA, A2 5 S A FIAETE ST 1) AR
Ao B FER ) < ke A 24 T ) A 3 ) 7 B Ao e A e [ BRI B A 2 240 15 AN HF I 38%, & T 5 27%
R L 3] o B S < 3 AR I =0 B PR 42 A A, T /g 5 ARUTE PR AR S5 ) 7 R R & Eckeert #2 HH ) PALM
PR SEARMRN - A 0, AROE PR 5 5] A B, 5 T T L A MR UL, SR T AE PR N B I 3
T B R A o AR R G328 11 DA R R 285 440 v I f H I RAML S5, RAM AH SRR JULL ) T Bt 1f - B
WA [6] BEAG (RIS A IR AT SR I S R R A, o B A I B P T v, AR RS N, AT
T e ol B A 7K B AR B s e, T O SRR 5 8 AR EL DN PR, B ¢ R 1 B R IR [ B 7
WP [ A5 HH A 22 48 B D) Re 0 T 5 WP S vl B AR AR T . B AR ST AR S b =0T 3 W P PR AR R I B g 184
AR, ZFPFEIALEST R A OSA B8 b B9, fEilm R b BEIREAT AR AR [7] [8]. JFALZ
BB MEAROGE, — BHIUER, T e Sl . PRt 5 R AR T 150 n] BEXT I /E OSA A (EE
HRPEAG AR IR ALIm R a AL, IF3R A 1 58 22 1E48 38 B0 1 5L 300 07 RV o7 AT DAl e S8 8 A A S 1) B4

AR TR IS BRI R ZF /S Ay He A+H. AL AHI X380, i bR iR 2 R AR R 5 1 5 PRI 4 0
AR . RPN T, B T ARG = RIS, Eckert 932 1 2 41 PALM Blig ., ALFEIH
BRIl L IE (Perit, P). iK% B2 % {8 (arousal threshold, A). 155 ¥4 #4125 (loop gain, L)F1_E <& LA B P (muscle
responsiveness, M).

B, WAL A N2 RRAHRE R, SRR PRV B O S A RS &
B IR IR A IZ B) (107 T U AR MRS <5 5 BH 28 1 R AR R 2 52 ) R JE AT TA SB35 A 5%
TA 7E£ REM HEAR AN [ 11], 15 REM MR 0[] BE 28 14 R IR T 452 9912 S TR ARO[ 12]0 AH A — B i d th
SWS S5 5 Wr i el BIEAFAE AT R R, TRl WA R B WS, T e g (5
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SWS BEAR MAAH [ 13]. 15 REM BEARAHLL, FEPREARZNM TA @40 38%, TA CHEH M 2 Fri
B AR N T 45%, 1X AT ReA BT 38020 ALVS 20 R e e M 141 o IG5 8 0 L 2 e R IR 322 22
MG 1) B VR Bk e . EVRPEREIR o, 2 OSA HIHa%h B BRI, 3ot B A5 W BR 1 1 WA P FL AT e &4 i
A BCCE R E SR T T A SR A 8 el 5 3 808 M EUE K& CO, Hith, ki PR AR IT IR R 5]
BRI, ] RN PR A RE E[10]. Cori ZERHMICRR IR MUAE 3| EE A LGB 5K J1GEE, M
P E I8 i 1) P ZE PR S AT B B S8 o 75 9 T0UMST. (O BFF U o R MR 5 S 1D e P R 2 e A
SERRIRIE, M SEHSAL, EREREREHEI EMG S35 K, M2 7. X
S ST DR S B R, I — b S AT ) L R FE SR AP c Az e S, (B AR 2 e
BRI [15] DR AR R AR R T LR R & 1) 5RO EIFBUEL, B
ARTSERREAIE B, PR 2) 02 B e gt B hic 2 R (A v 88 1) . H T % T
SHCZ ISR EE S MR, A4 NS RIES R R — S sIbuEdE R e, o R 2 ek 35 K
WAL XS ARSZIG BT T AE AR, I R R S BUR S F R A T RS R B B AR G

2, RARIEYERINE], Rault & I HEEARS) 58 i o8 H {5 K 0 1 FEAR T R IE sl R
FIHIBRAR T, AT SRR 235 16]. BFFE I REM BER o B B ILAIs sham ], s AU & 58 WLE A e
W AVAE R R AR BN [17], EVFIRLE Bt 3G 5, 5 R S0 2 e WP WS 38 AR O [18]. A AMIF AU RIS
NREM HEARAH EE, REM HEAR 1] (1) 90 36 SR AR FL S 14 SR A, IX PP AT 8 25 7 4k K T REM Al NREM
2 B) B3 I A 22 [ 19 o X AS [ Rl AR o BB ke 5 N PR 8 44 (0 52 1 (0 4F 90 % B0 NREM Al REM Fie
AR/ B (4 W R 20K 250y 257 fie o < BEL T 386 0 00 80k M DA R RIS B /KT [20] 0 B TR BA, 205 LRI SCRC A7 T
PR FER AR, 7EVSEEA . SWS. H & REM HIZUE WIVE A7 B 8 % . McSharry 250 75 & I REM
WIZUE LS N2 I R R, HLAERS A REM BIIASARAK (217, BERREY BEZ [ K CO, H W
B SR ZHLEI T RE 5 CO, FH I A 08 % TG ¢, 55 AR 73 31 1) Hh X 42 11 P e A 0% . A F TR B
REM BRI 2 p-2 58 T S H R AEMH il & T Eis ant%, XA MmN, a3t
365NN REM HA5K 54 32 BORIE T CBERRARAE F T G 28 (I RRIBE P ) B B 28 1 BT 3 [ 22] o SCREAHIE 78 &5
R, RFEMCES SRR AERRES SWS IR FIF PR EA0ES 5KV 8 REM BERR R F 20N K AH
Ko

=, # Lo HFFCHEHANAE REM AR B SR = 55 R MUAE P SN 35 FAR A P 9 IF SE2 v B
S R N AR AU AU B AE NREM AR 135 R B4, JF7E REM B E— 20 R [2]. S0 A3 B 18 25 0
Y RRE T AR E MR PRI, G E NREM BB T IRD (23] i i 8 e — S0 Ab ik A e 7
(Cerebrovascular reactivity, CVR) 2 A A4 IRE ASART fy Bik R I 3 A< S B Y B B g IR R, B im i Hox)
HHR AL, 27 B2 B RS20, G IV B (cerebral blood flow, CBF) ™1 AR A2 o A% i B 4 155 N\ IR A o 1tk
[24]; FEFERAIMERE S, CBF 1 CVR SFEURERER MLE[25], 5500 8 8] (e 8 I A — S A0 R i 2% 3D
RlE A FE v . A R B REM HIEHR I (8]~ 24 B 40 5 CBF KR8 In, 17 2 i B i A JE g
R SHHEAR Y] 2 18] %G 2 5 . REM BEIRFZF5, REM HEARIA] (KB40 RBC fE#H P THm26]. &
WEFCRT R BUE REM/SWS 5T JG 457 1 PCO, LG T2 2 57 5 140 I 308 28 1k el I 25 5 S0 < R
LA AT BE AN I I PR 2

ZE LT, AT T B 5 R FR ) < 164 R B A R S R R A, R R o e e b RE
Pk BAR A 5 1 -5 P 38 2 T B S AR G 1 o AR SRR 2 S EURIE S F M B R &, 4 OSA
5 e IR P e - 5 i A 5 30 7 i B8 B TR A D RO (R R A B B KR o AR — TS 7R Sk
e A3 A e R 1) 5 S0 W B A S0 ) TS PR A 7, O T AR DI L 1) i 458 P e IR 1 <5 S5 e B S 1) s 1
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