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Studies on the Sleep in Goat
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(Laboratory of Animal Management)
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Fig. 1. Electroencephalogram (EEG) and eyc ball movement (EM) during four states of activation

in goat.

4, BRER
L3R 0 B AERHERE 2 e AV, R, REARHO
2 BRI D CHEEE DR SR RETL 12, REEL
TitEiE (35°C) &iMik (18~27°C), MHRMiBL
Ti3 0 B, 12550, 24 BRMRBAD &% BEL T
%ﬁ?ﬁ’) 1.

¥ R

1. Bk, REEEIONY—-

Li2Eo EENREE 2 BEE-KHH, KBE-IKEM, N-
REM BEIE®, REM BERRBICHFEL, FIRBIZEBU S
B, BRERCES) D¢ 4 — o % Fig. 1ITRL 2. HEH
I TN RIS 2 R L, Ui LS IRERES)
MELN, TIAEENCX3EROEANZ LR DLN
72. N-REM BEHR T2 miRIERIE & 70 b, IRERES)NS
I E AR BN 5 12h, REM REIRBIC 3 Skl
HREEPR LN, NI R artifact &85 TH
bt KRBy, REES) & Sl ¢ i
X 23BN/ artifact DB AL 85 — 2 2
AU 72,

gEmglic iz, ©F A0 2 7 kA RIRETER
2R WATL T, ZOFER, ERIE ALY
HEBAL TIOR3 »E2HET, 201
B L Cikob 2 882 BLS C EANHIAL TC.

ULz his, MIBgsc ks b O &R - IREES)
B> 5 M U T ER R ST OMREMS R S, IR
BECTIMEL e AT HEDD 5. LD T, %
B CIL NN - IREOESD b EEMR 2 ML, DT DT
2T o1z,

2. SEIRESR, HMIMES L VTR

A 3 A OERYB TE L NIEE L, 1
H®%Eﬁﬁ%,&ﬁﬁ§,lmm%b®ﬁﬁﬁﬁﬁ
T Fig, 2 i ARU Tz, 1 O REEREEIZ, HA
W — x LRERET 200,44y, [RIME 233.5 7, HOARTENAR
HE89. 94y, [FIMEL1L350 570, MR VH MR
#EHA LN, & {12 N-REM HEETZDEIRE $
HAY — % L HI3 B ATERE DK 2 fF DREIRFF I 27~
Uz, UL, Chvd ONRMRIEIC 2 5 & b
fo b OfEfRRE, HEAZENH Y, N-REM BEHRIZSNT
HAY — 2 LM T2 29.2~281.54y, H ARLERMT
6.1~119.7 4y, REM BERRIZ 35 CIZHAY — % &
7 30.5~96,2 %y, HATERM Ti3 14, 8~78.6 73 D#
BiTd - 12, 72, N-REM & REM HEHREH O ez
otz A, BAY— M MRS §ITEMR
54, N-REM BEfRIZ REM BERO M 2ET o1
»3, BAMERE CIREERICERRD SN 1.

1 Hizs 3 5 R0 HBEE w o Tid N-REM,



W ¥ o B R 77

Total time Frequency Duration

] A A /-_\'
Japanese B B A
Saanen A A B
SN s S

B B A

C C C
e 7 e il
C C A

Japanese
native breed C C C

C C A

1 L L 1 ', )| 1 L i L 1 Il L 1 L
0 100 200 300 0 10 20 30 40 50 0 2 4 6 8
(min) (times) (min)

Fig. 2. Total time, frequency and duration of sleep during 24 hours.
[]: N-REM sleep
: REM sleep

Horizontal bars indicate SD.
A, B, C: significant difference (p<0.05)
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The radius of

. The diurnal variation of sleeping time.

circle is 20 min.

The shaded area indicates the period during
which the lights were put out.
The arrows indicate feeding-time.
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Table 1. Comparison of sleep between day time and night time

N-REM sleep REM sleep
Japanese Saanen Japanese native breed ]épanese Saanen Japanese native breed
" male female " male female ‘male  female male female
Total time (min)
day 32.84 55, 04 18.2 22.7 19,44 19.6% 17,44 12.24
+16.6 +30.3 +12.6 +14.4 +10.9 +10.9 + 9,2 +12.5
night 96. 78 121.68 26.5 36.0 53,38 37.58 27,88 40,78
+54.7 +77.1 +14.0 +32.4 +23.4 +12.2 + 6.4 +19.3
Frequency (times)
day 9.24 10.6 5.7 6.9 4.44 5.3 3.04 3.24
+ 5,7 + 5.3 + 3.4 + 3.6 + 2.4 + 3.6 + 0,9 + 3.2
night 20.68 18.8 10.0 10.3 10,78 7.7 7.08 8.2B8
+ 8.1 +12.0 + 3.5 + 7.9 + 3.3 + 2.7 + 1.6 + 3.2
Duration (min)
day 3.7 5.2 3.2 3.1 4,2 4,2 5.5 4.1
+ 0.7 + 0.7 + 1.1 + 0.8 + 0.8 + 0.7 + 1.9 + 1.7
night 4.5 6.3 2.6 3.3 4,8 4.9 5.5 4.1
+ 0.9 + 0.6 + 0.4 + 0.6 + 1.5 + 0.5 + 0.8 + 1.2
ean 45D N e e T T

A, B: significant difference in the same column (P<0.05)
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Fig. 4. Comparison of sleep during 24 hours Fig. 5. Comparison of sleep during 24 hours

between the state of temperate tempera- among the three different states of
ture and that of high temperature (35°C).

lighting time.
[ ]: N-REM sleep 1. N-REM slee
V77 : REM slee L1 P
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T T: Temperate temperature A, B: Significant difference (p<0.05)
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Summary

Through the examinations of the records obtained in the electroencephalogram and eye-
balls-movement, some studies were carried out on the sleeping in 11 adult goats, of which 6 were
Japanese Saanen and 5 were Japanese native breed.

The results obtained were as follows:

1. In case of the Japanese Saanen, the average time spent in sleeping during the period
of 24 hrs. amounted to 200.4 min. in male and 233.5 min. in female; while in the Japanese
native breed, it amounted to 89.9 min. in male and 112.3 min. in female, which suggested that
there was a significant difference between the breeds. In Japanese Saanen, the amount of N-
REM sleeping was twice as much as REM sleeping, while in Japanese native breed there
was no such difference between the amounts of N-REM sleeping and REM sleeping. Concern-
ing the frequency of the sleeping per a day, both in case of N-REM sleeping and in REM sleep-
ing, that of Japanese Saanen was noted to be far more than that of Japanese native breed,
which was especially remarkable in case of N-REM sleeping. Concerning the duration-time per
1 sleeping, in case of N-REM, it was apt to be longer in Japanese Saanen, while in REM
sleeping the duration-time seemed to be fixed, ranging within the lapse from 4 to 5 min.,
through all the breeds. From this, it was suggested that the amount of sleeping depended
upon the frequency and duration of N-REM sleeping.

2. As the result of investigations carried out on the diurnal variations of sleeping shown
by averages per one hour, it was ascertained that sleeping-phase appeared at any time during
24 hours, but it was apt to be more numerous in the night than in the day, amounting to be
twice as numerous as that in day-time.

3. The results obtained in the experiments carried out on the possible effects of
temperate (whether temperate or high degreed) and those of lightening-period (0, 12, 24 hours)
upon the sleeping of goats, showed the fact that there was no significant difference in the
average time to be spent by them in the sleeping in 24 hours.



