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Figure.1 The transitions in heart rate and respira-

tory rate of horse shoe bat during arousal
from hibernation.
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Figure.4 SP-22 imunoreactivite elements in bat sub-
stantia nigra during non-hibernation state
(nH) and hibernation state (H). x 150
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Figure.2 SP-22 immunoreactive elements in the

subsutantia nigura (SNg) and red nucleus

(R) of horse shoe bat (Bat) and chip-
munk (Chip). x 150
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Figure.5 SP-22 immunoreactive elements in bat red
nucleus during non-hibernation state (nH)
and hibernation state (H). x 150

) "_ ) o ) Figure.6 SP-22 immunoreavtive element in bat

Figure.3 SP-22 immunoreactive elements in bat locus coeruleus during non-hibernation
paraventricular hypothalamic nucleus dur- state (nH), hibernation state (H), and
ing non-hibernating state (nH), hiberna- thour (a-1) or 2 hour (a-2) after onset
tion state (H), and lhour (a-1) or 2hour of arousal from hibernation. x 150 V4 ;
(a-2) after onset of arousal from hiberna- fourth ventricle, mtV ; mesencephalic tract
tion. x 150 V3 ; third ventricle of the trigeminal nerve
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ooogdi1oooz8esoo0ooono, ooooo ooooooooooo, ooo (@P), 0oOO

3590000000 (Fig.1).

(PaVv) (Fig.3), 000000 (Rt), 000 (Arc),
000000 (LC) (Fig.6) 00O0OO0OOO. O

0.00000000000000 O00000000000O000OOO0O0oooO,
000000000 SP-2200000000, OO 0000 (SO), OO (SNg) (Fig.2, Bat SNg,
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Table.1

00000 (Figs.2— Chip SNg), 00000 (Med), OO0OO (scp),

Relative density of SP-22 immunoreactivity in various regions of
the bat and chipmunk brain

Brain region bat chipmunk
Telencephalon
Pir piriform nucleus O O
Amy  amigdaloid nucleus O 0
Hyp hippocampus O O
GP globus pallidus oo oo
Diencephalon
Pe periventricular hypothalamic nucleus O O
SO supraoptic nucleus od O
PaVv paraventricular hypothalamic nucleus oo oo
Rt reticular thalamicnucleus oo oo
LH lateral hypothalamic nucleus O O
Hb habenular nucleus O O
Arc aruate hypothalamic nucleus oo oo
PM premammillary nucleus O O
MG medial geniculate nucleus O 0
LG lateral geniculate nucleus O 0
Mesencephalon
SNg substanyia nigra oo O
R red nucleus O oo
MeRF mesencephalic reticular formation O O
RtTg reticulotegmental nucleus of the pons O oo
LDT lateral dorsal tegmental nucleus O O
Cerebellum
Lat lateral cerebellar nucleus O O
Med medial cerebellar nucleus od O
IntA interposed cerebellar nucleus O O
Po
LC locus coeruleus oo oo
Mo5 moter trigeminal nucleus O O
7 facial nucleus O O
VC ventral cochlear nucleus O O
scp superior cerebellar nucleus od O
Medulla oblongata
LSO lateral superior olieve oo 0
SuVe  superior vestibular nucleus O oo
Lve lateral vestibular nucleus O 0
PeRt  paravocellular reticular nucleus O O
GiA gigantocellular reticular nucleus O O
RMg raphe magnus nucleus O O
12 hypoglossal nucleus oo O
LRt lateral reticular nucleus od 0
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(IntA), 0000000 (Mo5), 0OO0O0O (O),
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00 (RMg) 0020000000 (Table.1).
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o.od O

ogoooooooooo, ooo, oooo, oo
gdoobooooobooooooo, oooooaog
Lasiurus borealis 0 100 1600 00000000
Eptesicus fuscusde 0 420620 /70°0 00000 .
000000000ooooooooDuoooooo™.
gogooooooobooooobooooooooo o,
Doo0odoboooboooorvooz00ooon
Oooo, 0oogs3s0oooo®®». oouooooo
godo400/00000000000000O00. O
0oooooooooooboo3onoo40noooa
. doodooooooouoooooooog, d
ooooooooooooboo, ooooobooo
good, oooooooooooooooooon.
ooooooo, oooobooooooooobooog
gdodoooouoouoooouobooogon,
ogoooooooooooboo, oooooo, oog
pgddootboooodoouooooooad.

doooooooooooooboooooooo
godooodo, bodoouoobooooouooa

30

gododobooboouooodoboooood
0*». 0000000o0osP200000000,
oo, doboobooodooooooooon.
OO0ooood, Dooouooooooooogooo
gooodoooob, ouododobooooood
oodooooouoooooooooog.

0ooooooo spP-20 0000000, 00O
(Pav), OO (0), OODOOODO (LC ODOOO.
gooooon, oboouooodoboooood
Oo0oooooooo, ooooooooooooo
ooooo®®, ooog, 0O, oooooooo
00000o0o00oooDOoOooooooo, Watts
O®00, 0000oO00oooooooooooooon
00 (COO0O0000 subparaventricular zone) O
gooodo. ooboo, godobooooood
oooooo, ooooooo, oo, oog, O
gooodoboooboouodoo, oboboooood
oo*®, D000000000OO0O0OOOOOOO
oo0o, ooooooooooog sP-220, OO0
OO000ooo0ooooouooooooooooon
gooodobooboouoodoboooood
oo.

goood, oooboouooodooo, boo
Oo0oooosp-20000000, O0OOOOOO.
ooo, ooooo, ooooooog se-22000
oo0oooooooooo. ooooo, oogoo
Od000o0odUooooouooooooooogoo
000000000000 wattsO®OoOO0O00O0O
goooooooon.

O O

goooobooboobboob sp-220000
gooobooobobob, booboobooboo
gboooboobobbooboobooboon.

1) Gwinner E: Circannual rhythm in bird : Their in-
teraction with circadian rhythm and environ-
mental photoperiod. J Reprod Fertil 19:51-65,
1973

2) Licht P, Zucker 1, et al.: Circannual rhythms of
plasma testosterone and luteinizing hormone
leveles in golden-mantled ground squirrels
(Spermophilus lateralis). Biol Reprod 27 : 411-418,
1982

3) Pengelly, ET

Fisher, KC:The effect of

goooooooooooobooooobooo D180 DOO





