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Circadian Rhythm of Somatostatin and Vasoactive Intestinal
Peptide/Peptide Histidine Isoleucine Messenger RNA Levels in
Rat Suprachiasmatic Nucleus

Junichi TAKEUCHI
Depariment of Psychiatvy, Shinshu University School of Medicine
(Director : Prof. Kazuya YOSHIMATSU)

Circadian profiles of somatostatin and vasoactive intestinal polypeptide/peptide histidine isoleucine (VIP/
PHI) messenger RNA levels in the suprachiasmatic nucleus (SCN) of blinded rats were measured by Northern
analysis using synthesized oligonucleotide probes ; the SCN is the site of the circadian oscillator. Somatostatin
mRNA level in the SCN showed a clear circadian rhythm with the peak at the onset of the subjective day and
the trough at the onset of the subjective night. This rhythmicity was not observed in the adjacent anterior
hypothalamus or the cortex, and was thus specific to the SCN. No significant circadian fluctuation was
observed in VIP/PHI mRNA level in the SCN in this experiment. These results suggest functional differences

~ among the neuropeptides in the SCN. Shinshu Med. J., 39 : 401—409, 1991
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Fig. 1 Linear relationship between the quantification with the Image
Analyzer (BAS 2000, Fuji Film) and counts from scintillation

spectrometer. PSL; photo-stimulated luminescence

counts per minute

No. 3, 1991

CPM;

403



A E -

Somatostatin mRNA in the SCN

Fig. 2 Imaging plate autoradiography of somatostatin mRNA
extracted from 4 bilateral SCNs. After entrainment to a 12
hr; 12 hr light-dark cycle, rats were blinded by orbital
enucleation 2 days before sacrifice. The SCN were removed
at 4-hour intervals throughout the day. The circadian time
(CT) of sacrifice is shown on each lane. The total RNA
loaded on each lane is CT0, 24ug ; CT4, 24ug; CTS, 22ug;
CT12, 22ug; CT16, 15ug; CT20, 27ug. Arrows indicate the

size of RNA (bases).
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Fig. 3a Circadian variation of somatostatin mRNA levels in the SCN.
Quantification of 4 series of data. Each column represents the radio-
activity divided by the estimate of loaded total RNA by the optical
density at 260 nm. Mean level of each series of data is standardized
to 1. Values at CT24 are reproductions of CT 0.
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Fig. 3b Summarized result of 4 series of

data shown in Fig. 3a as mean values
with standard errors.
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Fig. 4 Absence of significant circadian varia-
tion in somatostatin mRNA levels in the
anterior hypothalamus (AH) just dorsal to
the SCN. Three series of data are summar-
ized. Mean level of each series of data is
standardized to 1.
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Fig. 5 Absence of significant circadian varia-
tion in VIP/PHT mRNA levels in the
SCN. After entrainment to a 12hr: 12hr
light-dark cycle, rats were blinded by
orbital enucleation 2 days before sacrifice.
The SCNs were removed at 4hour inter-
vals throughout the day. Three series of
data are summarized as mean values with
standard errors, Mean level of each series
of data is standardized to 1.
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