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Sleep and Rest




i 2 E1)

* 73 (Anderson, 1968), /\F (Kaiser, 1988), I ¥7'1)
(Tobler, 1983), /NI (Hendricksi, 2000 ; Shawio,
2000) FLTH V) (Tobler & Stalder, 1988) T, Fh
TNFFELGEBTREAMIZENZZY, READ
ITEDEEFEL, ET-E PN IREEIZCRESAZEMNT
=5bstateMEISNTLVAS.




FIGURE 6. Wakefulness (4) and sleep behavior (B) in the bee,
observed during the day and night, respectively. Note the lowered
head position and immobile, drooping antennae in the sleeping bee.
In comparison to wakefulness, bees in the sleep posture have higher
arousal thresholds. Reprinted from Kaiser W: Busy bees need rest,

too: behavioural and electromyographical sleep signs in honeybees. |
Comp Physiol A 163:565-584, 1988; with permission.
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« KEMBEEDSBIVFH (AIA, 997) TIXAAIO K FIRHRIKER (53—

2L, 15— ADFKRIIRENI—2 DR ZETRT &M TES (Rattenborg &
Amlaner, 2002).

o CNhoDREDE, HoIEIFERYT 51-HIZKEESTHIEL TSP oYk SHL

THY, REBXBERLTLS. LT, BHEEL TS H D A D KK FE Bk (L@ E R
BEL TULVA (Lyamind, 2002) (E6).

o BHEIVVFHTIIVLERIXIFEFEAEBRRINTLVEL (Lyaminid, 2000).
« YT T1—L A ROREEEZE 29 % (Mukhametovrad, 1992),
o PHISLUPTIUATIIKDEFERFLELEFRETRYNRGES, KPEFRIZIEY

OSBRBEFAEROGKERZEL. LLAEBRIIIZEAEZOHGUA, BEL & ER
[ZIEFEAI O KBFERD R EEERZEL . LLAEBIREVZEOAHAERESNTLVS (Lymin et
al 1996).

+ WThISLTERE, KEMALETROONS A RORIKERS, EEA BT

MICELSDRRTHA_EZRLEDLITT, BT i, BICRKHDOH S 7= REERIC
FoTWADITHE, £V E-TII - EFEIE LD REED B 5.
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-RETREIFOBRAEOZEENALN, RIKEEREL LEREAHESATNS.

*FHRIR)OHEAGERVBEITTOSIREEFRMRET S EMNTE, RUGH GRS EAH F
HEBBINTLDN, BRI HERH NS RIZERBAGESO TUVEL.

-HAEDORETEIHFAIOKRFRIRIKEEZE T S (FAIFBROTRIKEEER : Rottenborg 2000) .



FIGURE 5. Schematic depicting the effect of position in the
group on unihemispheric sleep in ducks sleeping in a row. Ducks
at the ends of the row perceive greater risk and therefore spend
more time sleeping unihemispherically with one eye open and
show a preference for directing the open eye away from the other
ducks, as if watching for approaching predators. Adapted from
Rattenborg et al: Half-awake to the risk of predation. Nature
397:397-398, 1999; and Rattenborg et al: Facultative control of
avian unihemispheric sleep under the risk of predation. Behav

Brain Res 105:163-172, 1999.
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-BETRESBEOREOESZAHMLON., FRFEERAEL LBREBEAENEZEINTLS.

= FRORYOHEAGZERUEIT TS S HEITFREREEZ T S EMNTE, RUGEHNSERESZEAH E
HEBBENTULSA, B HIH NS RIEERNRLEINATIVEL.

-HAEDRBETIIRAIOXKKFERIN R REEREZ 29 5 (A A3 Bk & 5 EEAR : Rottenborg 2000) .

KEMEELFERROEERET, REZEAC, BAC-AIERRAIO KA RIEEIREEZEY 5. I-F-LEAIRAID
ﬂ&i%ﬁw{&lﬁi&%ﬁmﬁwzw— (REOESL?) (X, MEZHITTULV=ELYIEEVERESIT
Lho.

-COFARBRAIORNRKERDODEZTESREIZHHIDH, TNELXRMDstateZ2ELTLNSDONTS
ROBRE.

-HEREOLLEROELEHBIIMEIELIVEDEL, HLHIEETIIITIEY—FDRSHA /U LB
BE?D2.59 %L, LLERIZFENSIHRE LIS (Amlaner, 1994).

“Rattenborg 5 X EBEEFEEIZHI4,000 X OA—FILERBETH5FEZ L DIV M (Zonotrichia
leucophrys gambelii) CFEE - FLIRREENZIAX., IEBEIRARM C (X —BRERZ BB L=1Z 1+ THIEHE
SERGEMRELZHONSELO0 ., BHRM DIZIZERERR A 2/3(ICH AL TERICEEXEDERSE
RIGHENRT=h B EHE LT= (PLoS Biol. 2004 Jul;2(7):E212. Epub  2004),
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— LK T S AN TEWT 24 AV )N I FINVEOBIRRERPES, WEE
8 HRICMU IS 1 D AANRIARIC=a—I—F YV RICEETAETH1H1 6
8 0 FOEMOFEFIZEN., WDRAZRAPFN=a—HL R=TFEEET1 FFullk,
EPEMRIT Uz, X AIHAREHADNE WA RAIIBERN7390FalE>7, TOR. &
AEDANFED LEFEIEL A0 E WS, AFEEREZ. B THRDIET I 70
DIL— MTHA, S5 TORSRBRNROBRMDEVOHFEE EhEH, F—LI
E TOHEHKRETICRUEIbhB EiE] EENTWVS,
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= FRORYOHEAGZERUEIT TS S HEITFREREEZ T S EMNTE, RUGEHNSERESZEAH E
HEBBENTULSA, B HIH NS RIEERNRLEINATIVEL.

-HAEDRBETIIRAIOXKKFERIN R REEREZ 29 5 (A A3 Bk & 5 EEAR : Rottenborg 2000) .

KEHFERBZROEET, FBZEAC, ACAIE A0 KA R EEIREZ 27 5. I-I-LEAREID
ﬂiﬁgd)ﬁlﬁiﬁﬁﬁﬁﬁd)zw—(ﬁﬁid)fiéb\ ?) Ik, MRZRAITTWE=RKIVIEELERESNT
LS.

-COFRBIORMRERDERTEIREIZHIDON, ThELRMDstateF 2L TLNHD TS
BROFRE-.

-HEREOLLEROELEHBIIMEIELIVEDEL, HLHIEETIIITIEY—FDRSHA /U LB
BE?D2.59 %L, LLERIZFENSIHRE LIS (Amlaner, 1994).

“Rattenborg 5 X EBEEFEEIZHI4,000 X OA—FILERBETH5FEZ L DIV M (Zonotrichia
leucophrys gambelii) CFEE - FLIRREENZIAX., IEBEIRARM C (X —BRERZ BB L=1Z 1+ THIEHE
SERGEMRELZHONSELO0 ., BHRM DIZIZERERR A 2/3(ICH AL TERICEEXEDERSE
RIGHENRT=h B EHE LT= (PLoS Biol. 2004 Jul;2(7):E212. Epub  2004),

-INABEOSEMIEIFBAEN. BANERRIZCE > TIRUDEEEATH DA REMZRIEBL TS,
ZORANBEORIAX, EME>TEH-HETHBBRORREICEADTREENH S,






FIGURE 3. Emperor penguins (dpzenodytes forsteri) displaying
the typical avian head postures associated with wakefulness (right)
and sleep (/ef? and middle). Reprinted with permission of Grass-
Telefactor, An Astro-Med, Inc. Product Group.
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prove in the dolphin, the primitive long-nosed echidna and
Domesticated sleep

A pet cat will stay awake during S8 the duck-billed platypus, all mammals share the same
' alternating pattern of slow-wave fast-wave sleep.

the day because it is imitating its
human masters. Cats in the wild
hunt at night. The domesticated cat
has swapped rhythms of sleeping and
waking. But even during the day, a
well-fed cat will make the most of long
drawn-out naps, only stirring to walk
over to its cat dish or for grooming.
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PEENHZLFEZBIER 9 5. Jerome Siegel I(XITHELFEDIRY OMEEAZBAD THMNY IELVOHR XD EFT
ZIHZLEDRY D#EEXFEEH > TLVEL, BLDERM., /UL LBERODZRIIIIRILF—RE
CHBRRDOMEIEICHDSIELTLNS,

}/AHEE%:F‘;EI LTI, BRSO BRI DEHL. BFAOEEERE. REFEOFABRZRENET S
iR DB,

HELFEEAZRETE RYDELHEIX. Fiv. BARORES, EEMKEM W ST-EREIRIE,
BEE, ERGFTOZ2MEIZEEL TNV,

RUIXZ<DHEBEE TR T A-OIZE LR T, BIEDEWNIINOD ZLDHEREMNTEIZEST
B ATHAIEFTTRELTWNS, [EFED,

SHIZARXTIE.

(B DEREXIABETEZ HEBE LGS, EREITIEDLEL, |
[ERBETIIRYDEIXBADKESERLEH TS, |

B LB ASKEMRZLEZRRCE, WELBIRREIREL LEIRZE2T A, HRY 0 8 H 0 B B ]
[Z BRI NE, DD EWNFEEEL, 1BEOBERIEFIZAIET7TO7Y Did18FEI=MN. 73+
1) 2 X2 T84 (Zepelin et al 2005) 1EFEIFEL TLNS,
HERFFREEMICERMRIBHEZEZONTWNATILYMCIELLERENZ L ERESINTLVS
(Jha, et al, 2006) .
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Do all animals sleep?

Jerome M. Siegel

Department of Psyehiatry, School of Medicine, University of Californla, Los Angeles and Neuroblology Ressarch (151-A3),

VA-GLAHS, Morth Hills, CA 91343, USA

Fgure 1. Light sleepers: animals that show litle or no sleep during migrations, in
the postpartum period or throughout their lives. {a) Commerson’s dolphin; (b}
bottlenose dolphin Tursiops truncatus; (¢} and {d] killer whale Orcinus orce being
born; (e} bullfrog Rans catesbeiana; (f) white-crowned sparrow Zonotrichis
leucophrys. Rana catesbeiana photo courtesy of James Harding: killer whale
photos courtesy of SeaWorld, San Diego.
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