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Seasonal changes on the carotid body in the hibernatable animals
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ABSTRACT:

The carotid body as an arterial chemosensory organ regulates respiration, and its parenchymal cells
contain several neuropeptides. Therefore, it would be of interest to identify differences in the
physiological state and the distribution of several neuropeptides between hibernating and non-
hibernating animals. We examined immunohistochemically the distribution of several neuropeptides in
the carotid bodies of two mammalian species to study the role of the organ in the hibernation,
focusing on differences in the vital signs between the hibernation and nonhibernation periods.

Hibernation represents a physiological adaptation to the severe environment during winter. Vital
signs such as respiration rate, heart rate and body temperature in hibernating animals are markedly
decreased and the depression and heart rate in particular could result in hypoxia.

Respiration rate and heart rate during hibernation were less than one tenth of those during non-
hibernation.

Intense immunoreactivities for tyrosine hydroxylase(TH) and glutamate(Glu) was observed as small
groups in the glomus cells of the carotid body during the non-hibernation phase. In the hibenating
animals, mild. methionin-enkephaline(Met-Enk) immunoreactivities were evident in almost all glomus
cells and some nerve fibers.

In the electron microscopic observation,the visible difference of the size and morphology observed

the mitochondoria in glomus cells of the both animals.

e PN AEY S N Key Words : carotid body,
*REEEHE hibernation,
dxFKHRFESE BRH 55 # e immunohistochemistry,

clectron microscopy

—109—



Akita University

10) KIRE) - BV B EHEARANMEDOFEIELIZ DN T

2L oic

FHENAR/NRII, AL ERENIR O IR AT
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FE IR O W CIRBEIT O £ 1B TR
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P& =) A (Tamias sibiricus aciaticus) DI
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BExTh -7,

BIE I 1E10um @ cryotome ) i B L O°
paraffin YU F % fE# L, peroxidase-antiperoxidase
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Jackson ImmunoResearch I, USA, % PBS 200
BICHRR) #=iRT 2SS E7, 0.01M
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Figs.1 and 2: Photomicrographs showing the changes in TH immunoreactive materials in the
carotid body of chipmunks during non-hibernation (Fig.1)} and hibernation (Fig.2).

Figs.3 and 4: Photomicrographs showing the changes in Met-Enk immmoreactive materials in
the carotid body of chipmunks during non-hibernation (Fig.3) and hibernation
(Fig.4).
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FARBICBITE > <) AOMAEERES TS 57428 & 331, {KiR18.2°C T, B5420E &
150mmHg (n=1) TH B DI L, LHRENC 216/ T& - 7z, KIE D £ F 13409 5455 T

BV TIE19. dmmHg GRHTE) Th o7z, LR 10.0C o ERTH -7,

Figs 5 and 6:Photomicrographs showing the changes in Glu immunoreactive materials in the
carotid body of chipmunks during non-hibernation (Fig.5) and hibernation (Fig.6).

Figs 7 and 8:Photomicrographs showing the carotid body of hibernating horse shoe bat
exhibiting TH- (Fig.7) and Glu- (Fig.8) immunoreactivity.
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Fig.9:

Fig.10:

Fig.11:

Fig.12:

Electron micrograph of a glomus cell of a non-hibenating chipmunk. Note the electron
dense-cored vesicles (E) in the glomus cell and large nerve ending (N). x10,000

High magnification electron micrograph of the cytoplasmic area occupied by
mitochondria showed in the Fig.9. The cytoplasmic membrane of glomus cell contacted
by a terminal button (allow). x30,000

Electron micrograph of a glomus cells of a hibernating chipmunk. Note a large number
of mitochondria accumulated on the one side. X10,00

High magnification electron micrograph of the cytoplasmic area occupied by large
mitochondria showed in the Fig.11. x30,000
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Fig.13:

Fig.14:

Fig.15:

Fig.16:
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Electron micrograph of a giomus cell of a non-hibenating horse shoe bat. Note the
mitochondria scattered in the cytoplasm of the glomus cell. x10,000

High magnification electron micrograph of the cytoplasmic area occupied by
mitochondria showed in the Fig.13. x30,000

Electron micrograph of a glomus cell of a hibernating horese shoe bat. Note the
accumulation of large mitochondria. x10,000

High magnification electron micrograph of cytoplasmic area occupied large mitochondria
showed in the Fig.15. x30,000
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