A Comparative Study of Healthy Aged and Senile
Dementia of Alzheimer Type by
Polysomnography —Especially Regarding Sleep
Apnea and Mental Function
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WEE - KERWOMEEES, 7, stage REM with sleep spindle, stage REM with tonic EMG
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Abbreviations: Ach, acetylcholine ; DQ, deterioration quotient; FIQ, full intelligence
quotient ; NMS, nocturnal myoclonus syndrome ; NREM, non rapid eye movement ;: PIQ,
performance intelligence scale; PSG, polysomnography ; REM, rapid eye movement
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WEEBAMARTIC PSG REfTL . Ei, KREEZOW
i, AEMTRe AonT, BEBETR 1ABE
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7. E1IRBIESKE L, 2FICHE 2 BORREERRE
L 7. EERRE;M 3, Rechtschaffen & Kales O 75
B L D20B T LICHELERH L. 12T
= MROEETO LB, 00T L L L0, Bl
ZTREESAEECRDIRTVRDTHS.

FRIEFHERBROHE IR, BMEAD UL b>T
EIEL7-b DL L, fEROFESH > THEL (I
EROEEE S L TV 212 b b & THRIOE
T3 b0), PARE EEEOMBES b AL £ bic
BT 5 5 0), BEAMETR (13 Ui PRETHR
EHLEIE LTV, REICHTERERSHERHT 5K
b s FTHADELELTWEHD) O3 2w 8
L7 . B BIREEER O£ L LT, Guillem-
inault OEZE - T, 1002 LD LR % B H
ER - non rapid eye movement i & rapid eye
movement Hiizi 7z > C30ELL Lo, HEIFRIEHK
(1EFfE B 7z H DEFERE) » 5 METtHzrdbokl
7. 2 BILE L UOEEO LV~ TORKEFOMRE

SDAT, senile dementia of Alzheimer type; VIQ, verval intelligence scale; WALIS,

Wechsler adult intelligence scale
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BB EEDR>TIND IUTRBRIL, Lo
g EHBBRIG %4 5 $5& % hypopnea™* x| € 52
#L, BERETREOGHES L 20 sEH
L.

2. BRLERE

HEREELTY 27 25— AHIEERE (Wech-
sler adult intelligence scale, WAIS) #{FL 7-. %
MR DERIC L BFIEIZ T RTO58E LB 7.
SREMEAIBESESL (verbal intelligence quotient, VIQ),
ByfEMEAIGEFES (performance intelligence quotient,
PIQ), £WEAREIEH (full intelligence quotient,
FIQ), B THHEREDBEA*EH L. £/,
BEZEARICE LT, £EILHEEREDEE L % 2
BURIEHL (deterioration quotient, DQ) £ & H L 7.
DQ 2w Tid, WAIS O& TFRMEICH VT, NS
KL DEFIT/AMPETT 2 (don't hold, DH) # %
HE (ERRE « SIS - AR - BARED 4
HH) &, tt@’fﬂ@—jﬁm@bf{%ﬁ (hold, H) 2h 3
BEHE (—REEES - HEEME - LEER - He v
BOLEB) b0, ZhoOmMeE b &z,
DQ= {(H—DH)/H} %100 ® Wechsler O#ftg 3 &
DEHL.

3. HErFwLE

BRI TR LRI L D RF LT . #hElem s
LHZ DB TEEEBEE A, SDAT 0 2 BOkig
LT3 E2id, Student’s t-test % MifT L, 7EEpE#
A, SDAT OEEFFES, SDAT OEEHLHD 3
HTHELLBE, sLUEEREEARNICSL
T, E¥BME (normal aged male), TF# 4 Bt
(normal aged female), LR BHEE (apnea aged
male) D 3 BIZ DL THBE L 5411k, —ILEE 5
BAMRHEITL, BEEVH > B&ITI, 26 iz,
Ryan BB L2 S EHEO t RECHEERT ST -
L BTN L ERES BLUT 2 FE 2w S8 L uE

Lle. AT, HEREZEABCS T, BRESER
BT 5#HEH E WAIS o DQ ZDow T,
Spearman DME{ZAER % B W THBES () 285 L
7.

2B, UEOWEICY Tk, BES L UREIC
BREOHWENE+ BB L THELES .

o4 |

I. SEeRE
WAIS OfRERICTRT. ELRELEATIE

FIQ i381~118, F9102.1TH 0, & ¢ oEey 7 FIkE
BORIEEEO b o7z . SDAT DEANTIE, FIQ »s 24
TEOLATTHD , ZOHRRIZE0H & 69D HiFH 12 b 2 fE
BINTHTHY , 60UT O THITHD , 2HT
AR MIRERB 2Tz, 22T, WROL~ALICE
. EHREREIB 60 5 690D B % BEF g R B &
L, SMAREREEH60LUTOER+ SEEREL L
o, TERMEEREARIIBM120], w65, Ty
TL3RTH D, BEMEI, BM5H, L2 5,
TEIEMTI.GRTH ), BEMAHEBIE B, &on
461, FIER6L.TRTHY , SHETERCEE:
XD Mol 512, WAIS DTFRREDER »
BILIZRT. — RSB (Information), — iy 5
(Comprehension), E$RIE (Arithmetic), Ll F B
(Similarities), # 18R & (Digit span), 3 ZEfE
(Vocabulary) O EERE FTUMRE, BLUKEHE
(Digit symbol), #&M@i52hL (Picture completion), FEAR
FI (Block design), #2EE % (Arrangement). 2
BHE (Assembly) DBIEER FBRED 2T TEE
FIRE, BERRMATETREEARL DAE TG
L (Scaled scores) #ME <, &7, —ARAITEAE, KIERS
BOSFEEETRE, FEMNE, BANE, RELR
7, HESMBEOBMEES FURE CHEH RN LR
BERL D AR ICEHE S B - 7

Tablel. Subjects of healthy aged and senile dementia of Alzheimer type

Healthy aged

SDAT

Mild dementia

Severe dementia

Number 18 7 7
Sex M12 F6 M5 F2 M3 F4
Age Mean+SEM 71.3£4.7 73.8%5.2 64.7£9.9
Range 66~ 82 69~83 52~81
FIQ 81~118 60~69 ~59

F, female; FIQ, full intelligence quotient; M, male; SDAT, senile dementia of

Alzheimer type; SEM, standard error of the mean.
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W HREG P O |52 13 Rechtschaffen & Kales @ 75
EMCHEL T, 20T L WHEL Y, SDAT D %5
EREEEETE, M2RT LI, NREM BRI
BT, SEETESIE (vertex sharp wave), FEIREGHER
(sleep spindle), K¥&H (K complex) DHEZEL

-EREBEOHEA 50, NREM BREOENES
22 L7, 2% Reynolds Il 5” Dk 5z
stage indeterminate NREM & U, EEEREEFED¥IE i
LNz 7. £7-, SDAT 0> b EEHEER T,

REM BERIcBWVWT Y, H3WRT LI, HMETHE
WK (saw tooth wave) 2SHIER L, SE ZIREGES)

Scaled scores L

1 Information [ J_id:‘ L TR TR DU T N B
2 Comprehension r‘w.'\,\* ! TR T R B TR |
3 Arithmetic Lt b SR T N SO DO IO B
Verval tests + Similarit *LG*#O

imilarities [ L1 TR VR W NN B
5 Digit span e I TR T E R T B
6 Vocabulary 'E"' b*'l"-‘l Lo AN TR N NS W N |
7 Digit symbol N N NN N Y N NNV N R EN SO S |

Picture completion

et 1 ANkl
% b
Performance -

9 Block design
tests €

Arrangement *

Assembly

.’A(.‘A‘{

L g | 1@33

Fig.1. A comparison of subtests of Wechsler adult intelligence scale among
healthy aged, mild dementia, and severe dementia. @—®, healthy aged; O——
O, mild dementia; & B, severe dementia; *p<0.01, compared to healthy
aged ; %p<0.05, compared to healthy aged; % vrp<0.01, compared to mild
dementia ; %p<0.05, compared to mild dementia (one-way analysis of variance
followed by Ryan’s t-test).
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Fig.2. Stage indeterminate NREM. There are no vertex sharp waves, sleep

spindles and K-complexes in EEG, so this stage is distinguished from REM
sleep, but unable to classify in NREM sieep. Fp., electroencephalogram in
right frontal lead; Fp,, electroencephalogram in left frontal lead; C,,
electroencephalogram in right central lead; Cs, electroencephalogram in left
central lead ; O., electroencephalogram in right occipital lead; O., electroence-
phalogram in left occipital lead; EOG, electrooculogram; RESP, respiratory
excursions; ECG, electrocardiogram ; EMG, electromyogram.
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PHEFEL TBY, REM B L Bbhh 2 EIREE T H
Bibrhrbs Y, EEOHNESEIRIETREEL T
8D, REM BROBNERE*ELI-20, 2h%
Tachibana 5% @ X 5 iz stage REM with tonic
EMG & U, BEREREOHECELMZ:. &6,

SDAT 0 b EEREHTIZ, REM R BT,

4R &£, M CHEERESHERL, 2FEy
RECER B L, EHOWREL L L, REM B
ReBONIEREETHZ IO 00b o T, BIEL
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O NREM B - REM BER D EME S S EL MRS
A, SDAT 05 b BERMIRHTRAS WAL 572, &
o, BB THRERE A AL, BE R RERES)H B%
LTwa, EHOHRESBRBTREL T, 55
(CHEERRAG RS O M A 51 3 REM IBIRO EHEE
REFITHasNE» 2. ZHHDER LY REM B
iz, REM-NREM iz L7480, REM BRI
#, H2LREEL THSNL, BEY - B
ZLL, 4082 o 5 R0ORKET Ehnots.

B, ZhEHI® 0L 51z stage REM with sleep
spindle & L, BEREMO¥ZEICE LML /2.
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Flg 3. Stage REM with tonic EMG. There are low-voltage, irregular EEG
pattern, saw tooth waves and presence of spontaneous rapid eye movements

indicating REM sleep, whereas resting muscle activity is not suppressed.
Abbreviations are same as in figure 2.
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Fig.4. Stage REM with sleep spindle. There are suppression of resting mussle

activity and presence of spontaneous rapid eye movements indicating REM
sleep, whereas sleep spindles in EEG is not suppressed. Abbreviations are same
as in figure 2.
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ROFGEIZET 2 EHEHE L. TOMRER2L
T . AIR#EEE (sleep latency) D FEN:, TEERER
# AT17.84y, SDAT TI13.9% : HHMEEE R
&5 i no t. REM EEIR#RE (REM latency) OF
Yol vk, TS A T94.35, SDAT T96.657 &

HERcEEERASK L o7, EBRE (sleep
period time, SPT) 0¥ #{Eix, SDAT T510.04 &
EEEEZEADSS ALY VERT 2HEAMERL,

2 REIRMEFRY (total sleep time, TST) O FiYfE iz
SDAT T352.1% L EEEREADILT.OFTED b E

Table2. A comparison between healthy aged and senile dementia of Alzheimer

type on sleep continuity measures

Healthy aged SDAT
n=18 n=14
Mean+=SEM Mean+SEM
Sleep latency (min) 17.8+£22.7 13.9+ 9.7
REM latency (min) 94.3+45.4 96.6+ 53.8
SPT (min) 485.8+84.1 510.0+ 77.4
TST (min) 387.9£70.4 352.1+111.8
Sleep efficiency (98) 80.7%12.2 68.4+ 15.6*
Awake time (min) 97.8+67.3 157.9% 83.1*
No. of awake 56.5+25.5 65.4+ 51.3
Mean duration (min) 1.9+ 1.3 3.8+ 3.1*
of awake
No. of stage changes 236.94+96.9 221.91+148.3
Mean duration (min) 14.1+ 5.9 10.2+ 5.1

of REM sleep

*p<0.05, compared to healthy aged (Student’s t-test).

REM, rapid eye movement;

SPT, sleep period time; TST, total sleep time. Other abbreviations are same as in

table 1.

Table3. A comparison of sleep continuity measures among healthy aged, mild

dementia and severe dementia

SDAT
Healthy aged
n=18 Mild dementia Severe dementia One-way
Mean+SEM n=7 n=7 ANOVA
Mean+SEM Mean+SEM

Sleep latency (min)  17.8%22.7 14.1+ 7.8 13.6+ 12.0 NS
REM latency (min) 94,3+45.4 87.4+ 66.6 105.9+ 40.6 NS
SPT (min) 485.8+84.1 508.5+ 64.4 511.5% 94.0 NS
TST (min) 387.9%£70.4 350.3%112.1 353.9£120.5 NS
Sleep efficiency (%8) 80.7x12.2 67.8+ 15.2 69.0% 17.2 NS
Awake time (min)  97.8+67.3 158.2+ 68.8 157.6+101.0 NS
No. of awake 56.5+25.5 93.4% 59.2 37.4+ 18.9% p<0.05
Mean duration (min) 1.9+ 1.3 2.8 2.8 4.8+ 3.3 NS
of awake
No. of stage changes 236.9496.9  315.3+157.5 128.4=+ 49.4** p<0.01
Mean duration  (min)  14.1% 5.9 1.4+ 6.7 9.1+ 2.8% p<0.01

of REM sleep

*p<0.01, compared to healthy aged; *p<0.05 compared to mild dementia (one-way

analysis of variance followed by Ryan's t-test).
Other abbreviations are same as in table 1 and 2.

NS, not significant.

ANOVA, analysis of variance;
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Wt AMEAZ R L 2. BEIRZNE (sleep efficiency) O
HfEIX, SDAT T68.4% L EEEREADS0.7% &
DERICELL Tz, ARKBO TR ERE OB
(awake time) O EHJ{EiZ SDAT T157.95r L EERE
BEZEADIT.8D LIV ERCEEL T, PREED
E# (number of awake) OFEIEREEREEAT
56.5E, SDAT T65. 4Rl BEEER A SN EZ o7,
1EH 7D OhEHEED FHRFERM (mean durat-
ion of awake) 12, SDAT T3.84F L TEEBEEZAD
ILIRAEVERBCEEL T, BERBELK
(number of stage changes) XL EEE A T236.9
B, SDAT T221.9E tHEER AN oT. 1
Eld 7 h O REM BERR © F 9 & £ 85 B (mean
duration of REM sleep) iX SDAT T10.24 & #EER
BEADU. 12 L VEMT 2ERSAE S M.
INODBRORREICHET 28Ky, EERBEE
A, SDAT DOEEFRE, SDAT OEEEEHD 3
BTHBBRE L. Z0BRE2R3ICRT. ARBE
OFEL, EEREEEATLT. N, BEFHEANT
4.1, BEEHRETIS.60L SHBTHEEERAS
higdo7jz. REM [BEREROFE X, EEEEE
AT94.34r, BEMRM T .40, BERHREHET
105.93THD, FERERASKE VWL, HEHAN
TEETAEANAS N, EEAMO M, &
FREEANTL85.85, BEHRIETH08.57, BEH
RET511.540 L, FEERASA 20N, HROE

FEfLICfEY, MEBERTI2EAERL 2. SEIRE
MO FEIEIFEERBEEATIRT.09, BERREMT
350.34, BEERRTI3.99E, EEEd sy
VS, FIERE 2 BTEM T AENERL 2. ERMER
DOFHE, HAEREZATS0.7%, BERENT
67.8%, BEERHET.0%L, BEEERAOALEL
B, FRBEIBETEB/ATIEAERLL. ARE®ROSH
H BRSO SRR O I E i T BB A T97.84,
BERANTI8.24, BERRABTIN.0NE, BE
AoV, ARFLHTERT 2ERMERL
fo. PREEOEROFHEIZEERFEEANTS6.5
B, BERRFHETIAE, EERMEH TN AETH
D, BEFRECRo 2 BB L TEREICS R
ot 1B B0 ORRERO FHRFRRI, £
THEEREATL.ON, BEMRHET2.87, BEMEAH
T4.853 L, BEER ARV, HROEELE
o, RECERT 2ER%ZRL L. BIEREECK
W, EERBEEAD236.90, BEFARDSI15.3E &
LT, BEERHTINAE LMD 2 BIChEkL
THERC 2, BERABCEENEOFEES A
5h7. 1EB72D O REM BREE O LIRS,
EERBEEATU. 1D, BEHRETLILGY, GEH
RETIIDEEMROEEL I, WEICEET S
EEERL, BEOEH CRESREEALLELT
FECEBEL TV,
2. BIREEECET2EH

100(%)
j

Healthy aged

SDAT 18.7

Fig. 5.

A comparison between healthy aged and senile dementia of Alzheimer

type on sleep architectures. %, stage 1; &, stage 2; B4, stage 3+4; B, stage
REM ; 1, stage indeterminate NREM; N, stage REM with tonic EMG; §,

stage REM with sleep spindle.
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29, HEEFEEAL SDAT D 2BzSI T, B
REF T 2 EREL® L. 20RBEEH 5 ITF
T . % stage 1 BEEBMEE A TI321.0%, SDAT T
X18.7%TH N, % stage 2 NEEREE AT
62.1%, SDAT Ti60.5% ChH-7-. % stage 3+4
OEERIZECBREEATO%TH D, SDAT TI
0.2%TdH -1z, % stage REM IITEEREZA TR
16.0%TH b, SDAT TIx13.9%TH >7:. ZTHEL:
BRICOWTIRAEEREEATEAONE o208,
SDAT Tk % stage indeterminate NREM »8
6.1%, % stage REM with sleep spindle #%
0.4%, % stage REM with tonic EMG #30.2% T %
b, stage indeterminate NREM, stage REM with
sleep spindle, stage REM with tonic EMG OJIEiz H
WRERE o Tz,

Wiz, ThsOBERECEET 258y, EEEE
EZA, SDAT 0BEHFAH, SDAT OEEEEEO
SHTHERF L. ZoBE2M6CET. %
stage 1 STEERBEHEATIH21.0%, BEHEEHE IR
24.1%, BEERETIZ3.2%THD, % stage 2 28
EEREEATIZ62.1%, BEHRETIZ61.3%, &
ERRBETIE59.8% TH > 2. % stage 3+4 OEEIE
BREZREEATII%TH), BEEHEHTR
0.4%, SEMEFHTIZ0.0%TH > 7. % stage
REM BEEBEEATIZ6.0%TH D, BEHEE
TH14.2%, BERRETII3.6%Tho7. BFED
BERfn, k8w REM BEOHBEENRS T2
Hrssont:. ERLLEBRICOVWTRESRES

ni

ABLUBERRBTRACAR» 27228, BEHR
B Tid stage indeterminate NREM #312.2%,
stage REM with sleep spindle #30.8%, stage REM
with tonic EMG 30.4% T&% V) , stage indetermi-
nate NREM, stage REM with sleep spindle, stage
REM with tonic EMG DJE Iz HEEE S5 - 72,

IV, BERIAEEAR

MERBAEHERO 1 O Th 2 BIRRMIERICET 2
EHE, 27, TERBEEAL SDAT D285
THBLL. ZOFBREE2ELCTT. 18D ORE
IRAFEMER DO (number of apnea) O EH#E T, #x
BEREAT34.7[E, SDAT T57.9H, 1KEMH20 0
FEARBFEIER O $ (apnea index) D EHY{E LIRS E
#EBAT4.8HE, SDAT T10.5E, 1% &7 OEIRE
UL % & hypopnea @ & & #{ (number of apn-
ea & hypopnea) D E¥{E L, FELBMEEE A TL7.6
G, SDAT T86.2[H, 1HM b7 b OEIRRERER L
hypopnea D& &4k (apnea & hypopnea index) O F
HMERTEEREE A T6.9E, SDAT TI15.5ETH
D, WFNLAHBTEERER A5 R 2 d 2728,
SDAT THWHALSA SN, k72, 1EEHLYD
REARFFAILIR D #3 5 RO Blid, EHEBEEATR
18124 (BH 74, & 54), SDAT TlE144H
84 (BMHAEL, wE48)THD, 5 UEI0KEDOH
REEREEATRIBEFTIE (B4, kKl
#), SDAT TRRl4&t 2% (B2, LM% L) Th
D, WM EDEECFIREEEREEATIZISET IS
(B34, TR L), SDAT T34+ 4 £

60 80

100(%)
|

Healthy aged

SDAT

(mild dementia)

7/
SDAT

(severe dementia)

Fig.6. A comparison of sleep architectures among healthy aged, mild dementia
and severe dementia. Signs are same as in figure 5.
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(BH2R TH2R) THo7. Thbb, BEREEA
TIE18%H 6 %3, SDAT Tik144 v 6 4 »sRRAR S
EILRERFEO BB R L, SDAT 01
R RERE OB ERELZH T O L D %0
EAn S ST, BREBERRORM IZOWTIE, F%
BEEATI, PRAMPREC 3 F), DR
REMN 28, BEREFREMN1HTHY,
SDAT Cid, FHREVRIPRAAL A 5 4, BRZE R My
B 14, BRUEEREMEAS> N T, SDAT T
i, PRASFRECOERSEL o7z, RIZ, Zh
bOMERMFEME R ICH T 2582, EEBEEA,
SDAT OBERMAE, SDAT OBEHREHD 3T
HEBRE LY. ZORBRERSETT. 1&HLID

MEIRRHE IR OO FIgE I3, EEREEATI4.7
B, BEMARAFTU.TE, SEHENT2.1E, 18
FH 7z b ORERFHECER OB D FI9E I EERES A
T4.8[, BEFMRAHTI6.90, BEGREETCLIET
Holz. 18HizH OIERFFERT & hypopnea D&
FEOTEIR, EEREEATL.6H, BERRRE
T135.4[E, HEFRETI7.0E, 1BEMEbH2D OE
IRFFEIFIR & hypopnea D& EHK O T IX TEEE S
FEAT6.90], BEREFT24.30, BEHRHT6.8
HTHY, »iFhd IRHETEEER 208D 572
», BERMEBCCLARSVWEARA . &
7o, 1S D ORIREEE RO S5 FiEOH
i, EEEEEACIRISE T2 (B4, THES

Tabled. A comparison between healthy aged and senile dementia of Alzheimer

type on apnea measures

Healthy aged SDAT
n=18 n=14
Mean+SEM Mean+SEM
No. of apnea 34.7+61.2 57.9+75.6
Apnea index 4.8+ 8.1 10.5£14.1
No. of apnea & hypopnea 47.6+69.8 86.2+93.3
Apnea & hypopnea index 6.9+ 9.1 15.51+16.9
0 <Apnea index< 5 12 8
5 <Apnea index<10 3 2
10=Apnea index 3 4

Abbreviations are same as in table 1. There are no significant differences between

two groups.

Table5. A comparison of apnea measures among healthy aged, mild dementia and

severe dementia

SDAT

Healthy aged
Mild dementia

Severe dementia

n=18
Mean=+SEM n=7 n=7

Mean+SEM Mean+SEM
No. of apnea 34.7+61.2 94.7+ 95.0 21.1£13.5
Apnea index 4.8+ 8.1 16.9+ 18.1 4.0 2.8
No. of apnea 47.6+69.8 135.4+112.9 37.0+21.6
& hypopnea
Apnea & hypopnea 6.9+ 9.1 24.3+ 20.8 6.8+t 3.8
index
0 =Apnea index< 5 12 3 5
5 =Apnea index<10 3 0 2
10=< Apnea index 3 4 0

Abbreviations are same as in table 1. There are no significant differences among

three groups.
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#), BEREAE TR TAP3L (BEHI4, Zis
L) Thh, SEREHTRTLATS5R (BEE14, &
H4B) Thotz. SLEIOKRBOBIIEEEREA
T8 T 34 (B4, RiE1R), BEERET
Bashd, BEEEANTRTET 2R B2 4,
R L) Thot. W0 EOEECHZELREE
ATIR18%h 34 (BHE3A, aikul), BERRH
TR THF 44 (BE2ELER) Thh, BERAR
mTiaASHT, BEEFARIDLABEREHCSWE
BB S 4L7z.

¥/, ZOMOMBEREERSK L LT, BREIA
7 u— X AEEBHOBKERED 2 L Al EEe
BEALLST, B 1RICOAABNIZN, TV
4 = —BIBEHRI4ETIIABNZD o,

V. EEfREEARATO LR
BIROEBEYEL, BIVCHEORERRET S
Tedlz, EEREEABNTRIVLS/ IF7T7 41—k
MEERBEC DWW THBME L. R6WWRT L1,
WHEERYV AL TT7 4 —DFRICETHTIHIC
L. E18R, EEBEREADSI BT, KUYV
LTI 74— BT bR EEE O ERR R R R 2
FOREMR*ED > BUE (E% B,
normal aged male) 6% (E&E66~735, F168.8

Table 6. Subjects of healthy aged

B THL. E2HIHEMNCERESOR ANk
b bod, RUVAIIS7 4 —CEESEE
Z 5 REAREFEENRIR 2 4 T 2 BMERE (EITR B,
apnea aged male) 5 & (SEH68~T5m%, F3970.8%)
Thd. BIFI, EERELEAOI BT, XUV A
/7T 74— BT b REHIEIE O RIRRERE R p
DREFAR2ZBO Lo LW (EF LR,
normal aged female) 5% ((EME66~825%, F974.3
R THH. LUEBHILIVERTS D, FHEHI
B IHMIEEEERAONEL .

1. PEARAFMEMEIRIC BT 2 328

F 71, EEBEMRE, HERBER, E¥LERD
3HI B AEERETRCET 2 HEERETT. 1
WH i 0 OEREEEE OO FHE T, ETREYE
FET105.4ETH » EHBMEROL. 50, EELHERD
4.6ENCELLTHERBICS L, 1REBL D QPR
17 H 7z 0 QWP & hypopnea D&, 18M5H
72 D O SR & hypopnea D# b i 2 Bz th L TF
BuSnrol:. EXEBERLERLEREOMTHE,
REARAFMEITIRIC BT 2 A BB ERE2R D 2o
fo. EEROBWZOWTIE, FEERBERTIX, PR
BUER ORI 2 B, FARBEMPRENH 26, BE
RUMILIRELI A 1B TH o7

Aged male
Aged female
Normal Apnea
Number : 6 5 5
Age mean+SEM 68.812.5 70.8+3.0 T4.8+7.1
Range 66~73 68~75 66~82

Abbreviations are same as in table 1.

Table7. A comparison of apnea measures among normal aged male, apnea aged

male, and normal aged female

Aged male

Aged female
Normal Apnea One-way
n==6 n=>5 n=>5 ANOVA

Mean+SEM Mean=SEM Mean+SEM
No. of apnea §.56£2.1 105.44+37.4* 4.6%+3.4 p<0.01
Apnea index 0.940.3 14.44& 4.9* 0.940.8 p<0.01
No. of apnea & hypopnea  11.24+3.9  124.8+99.6** 17.8+8.0 p<0.01
Apnea & hypopnea index 1.81+0.6 17.0£13.0** 3.2+1.7 p<0.01

**¥p<0.01, compared to normal aged male and normal aged female (one-way
analysis of variance followed by Ryan's t-test). Abbreviations are same as in table
1 and 3.
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2. EEROFFEICEYT 2 5
EEBERE, BTERBMR, ERLMERO 3EeE
FAEBRORRICHETIERICONTRS RS, A
RERFOFHE I 3B TEEEZG AN D -
7. REM BEIRRERE O FEIME 1L, ML B TI28.7
Qe 2L CEET 2EAARD S, B
IR O P, E¥ LR T395. 95 & STk 5
HEEDSEL.5MCE L TERICEY - 2. £ IERERM
DOFHIEI, FEPRBERETI6.95 L, o 2Bk
DEETAEANDH - 7. BEMROTHMEL, TE
R T88.3% &, IERAMUBEDTL.8%, EEREM
BOTIS% WL TRFZEASRED s, FgE
ERFMOPHMEIE, ERLER T .55, EEEHS
BED147.0437, FEOERBEMBEDLI4. 6L TEHEIR
Pighrotc. 200k 1B E LBEDREREREDE
BOTFEMER, MPEREEET82. 0@y, EX Bk
D490, FHAMEDIT.ErEL T, F8c S
ol 1EHBLH OFHRREERNIE, §821
Hohih o, ERBUEETI.0NE, EET 3
R H -7z, MR RO P/, MERkE
HRET370.6/B &, IERBMROLT6.7E, E¥ MR
DIT4 AR L R THEZ S o7, 1HBZH O
REM FRIE D FHIi6RmeRT It , ERLMBTLT.600 L,
EEBEMROLI0.93 L HBLTEBCERL Tz,

3. BIRBECETIEN

ERBMER, MYREEEH, ERLERO 3B
7 % BREMREREE O S MIRRRICH T 2 8& 2R 0 IR
¥. % stage 1 13, EFPREMEET29.2% L, ERE
HREDI8.0%, EELTHROIT.0%LHBLT, BE
&Mool % stage 2 1%, ERT B T55.4%
&, ERBUMOT.T% LEBELT, BB,
7o. %£7-, stage 3+4 OEMIRG, TFELHMT
23N LEBEREDONZTLY, O 28 LY b %
WIHRMERD Stz % stage REM & [E AT
19.5% L HBZ A SRRV, O 2B L ET
HZWEAMSED ST, DERRS LS, BREOK
By & UEBREBECHET 2EERE, EELMERDR
VEOEBRTHoliibhrbsd, FEBERE, &
FRREMREL D b B SEM A ST

4. HEERERER

WAIS o 2#1017R7. VIQ, PIQ, FIQ + ¢
EWBUR, SPRENE, FEELENo 3 BETE
BEE@ADon,motz. 22T, Wechsler ®4AF
WwEIE, DQ 2EHLA. Zhid, WAIS 0&igE
DI BT, H—RNEIEL 2230 TH2. DQ I,
FEERA 5NV, BREREEHO FHNTEE
BUHEBRLDOREWEREZR L. SEHLUTEDEE
WNEN BRI ER R T DQ 2% b K& WEM 27

Table8. A comparison of sleep continuity measures among normal aged male,
apnea aged male, and normal aged female

Aged male
Aged female
Normal Apnea One-way
n=6 n=>5 n=>5 ANOVA
Mean+SEM Mean+SEM Mean+SEM
Sleep latency (min) 6.1+ 7.5 11.7+ 4.6 13.74+ 9.5 NS
REM latency (min) 80.5+£12.9  128.7=£30.9 87.5+22.0 NS
SPT (min)  510.1+62.8  551.5+39.6 395.9+84.2*  p<0.01
TST (min)  360.9427.0  436.9+13.6 351.4+86.3 NS
Sleep efficiency (%) 71.8% 6.0 79.5+ 3.6 88.3+ 6.8 NS
Awake time (min)  147.0%£31.0  114.6%22.3 44.5+19.9%  p<0.05
No. of awake 49.0%+ 7.3 82.0£13.0™%  37.6%10.8 p<0.01
Mean duration  (min) 3.0+ 0.6 1.7+ 0.6 1.2+ 0.6 NS
of awake .
No. of stage changes = 176.7%+16.3  370.6:£17.1%% 174.4452.3 p<0.01
Mean duration  (min) 10.9% 2.8 16.3% 9.0 17.6+ 3.8*%  p<0.05

of REM sleep

*¥5<0.01, compared to normal aged male and normal aged female; *p<0.01

compared to apnea aged male; ®p<0.05, compared to normal aged male and apnea

aged male;
variance followed by Ryan’s t-test).

*p<0.05, compared to normal aged male (one-way analysis of
Abbreviations are same as in table 1, 2 and 3.
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Lrt, 2hid, FTRAUHBOANIVERTHS
LEEETALENDHD LBbNS. SHBEIBUS
SEMRE - BEEREOSETHRERRKKOLT
i, BEEERRD s ol

#z7, WAIS ® DQ ik E L, FRIRFRETRIZBE
+ 22758 L, Spearman QOIEATFEE % B v CHABER
WEEH L. ZOBRELRINTRYT. BPRSER

M

<, DQ £ 1®/HH OEFERE r:=0.900, p<
0.05), fEMEIRISH (rs=0.900, p<0.05), SRR -
hypopnea D&E# (r.=0.900, p<0.05), 1KM»
72 b OIERERE B X U hypopnea D (rs=0.900, p<
0.05) r DREIAEBZECHEMEERD:. &7, Bl
LRI BWTH, DQ kMR L hypopnea D&F
e ofic, BEZEOHMHB (r:=0.633, p<0.05) %

Table9. A comparison of sleep architectures among normal aged male, apnea

aged male, and normal aged female

Aged male
Aged female
Normal Apnea One-way
n==6 n=5 n=>5 ANOVA
Mean+SEM Mean+SEM Mean®SEM
% stage 1 18.0+4.8 29.2+4.1% 17.0£4.2 p<0.01
% stage 2 67.7+4.7 55.4+3.5% 61.2+8.2 p<0.01
% stage 3-+4 0.0%0.1 0.8x1.1 2.3+3.6 NS
% stage REM 14.3£2.1 14.61+6.4 19.5%6.6 NS

*n<0.01, compared to normal aged male and normal aged female; *p<0.01,
compared to normal aged male (one-way analysis of variance followed by Ryan's
t-test). Abbreviations are same as in table 1, 2 and 3.

Table 10. A comparison of intellectual function among normal aged male, apnea

aged male, and normal aged female

Aged male
Aged female
Normal Apnea
n=6 n=>5 n=>5

Mean+SEM Mean£=SEM Mean+SEM

VIQ 109.3+ 3.2 112.8+ 5.9 102.4+11.5
PIQ 94.7%t 5.7 102.4+ 2.4 90.2+ 8.1
FIQ 103.7+ 3.0 108.2+ 3.6 97.2+10.2
DQ 9.1%£13.7 16.2+10.3 17.4+13.8

VIQ, verval intelligence quotient; PIQ, performance intelligence quotient; DQ,

deterioration quotient.

Other abbreviations are same as in table 1.

significant difference among three groups.

There are no

Table 11. Spearman correlation coefficients of DQ with apnea measures in healthy

aged.

Apnea aged male Aged male
No. of Apnea 0.900* 0.418
Apnea index 0.900* 0.436
No. of apnea & hypopnea 0.900* 0.633*
Apnea & hypopnea index 0,900 0.555

*p<0.05; DQ, deterioration quotient.
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READ G, BERICIERSR 282 % BIREER
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T, WOETREEAD 2B LB L T, HR
ERROH L Bbh 5 PR EERS, MIIREEEL
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T% stage 2 DBEELF 2RO, D0, \ER
FUEBTREBRENBRAESELL TV 3 IC0 bbb
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HOADBEBERANEN LD BIFTH D, Williams &9,
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Sleep apnea in Alzheimer's

A Comparative Study of Healthy Aged and Senile Dementia of Alzheimer Type
by Polysomnography—Especially Regarding Sleep Apnea and Mental Function—
Keiichi Morikawa, Department of Neuropsychiatry, School of Medicine, Kanazawa
University, Kanazawa 920—J. Juzen Med. Soc., 98, 237—256 (1989)

Key words aged persons, dementia, sleep apnea, polysomnography, intelligence test
Abstract

Polysomnography and intelligence testing were performed on a group of [8 healthy,
elderly persons (aged 66~82 years, mean 71.3 years) who lived at home without subjective
complaints of sleep disturbance, and on a group of 14 patients (aged 52~~83 years, mean
69.3 years) with senile dementia of Alzheimer type (SDAT). Sleep variables, sleep
architecture, abnormal respiration occurring during sleep, and extent of intellectual level
decline were evaluated. The SDAT group was further divided into mild and severe
dementia groups. Sleep content was more deteriorated in males than in females in the
healthy aged group, although there was no subjective evidence of sleep disturbance.
Particularly in the male group, it was surmised that sleep apnea resulting in frequent
nocturnal hypoxemia might be related to lowering of intellectual function. In the severe
dementia, disappearance of vertex sharp waves, sleep spindles, and K complexes were
observed. In addition, the appearance of stage REM with sleep spindles and stage REM
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with tonic EMG were seen, evincing qualitative changes of both NREM and REM sleep.
Regarding quantitive sleep changes, sleep efficiency was found to be significantly lower in
the total SDAT group than in the group of healthy aged. The number of awakenings as
well as the maen duration of awakenings were higher in the SDAT group, demonstrating
deterioration of the sleep content. In severe dementia, the number of sleep stage changes
and the number of awakenings were significantly decreased, indicating a flattening of the
sleep content. And the average duration of REM sleep was significantly shortened. In the
total SDAT group, sleep apnea was found more frequently than in the group of healthy
aged. Patients with mild dementia tended to show frequent severe sleep apnea. These
results indicate that the SDAT group frequently suffer from quantitative changes in sleep
content, such as the fragmentation of sleep and a decrease of REM sleep. In mild SDAT,
recurrent sleep apnea was observed, while qualitative changes of sleep appeared with
increasing severity of senility. It was suggested that the degenerative process of SDAT
accelerates the changes of sleep content resulting from the aging process itself and that sleep
apnea syndrome plays some role in the deterioration of SDAT.




