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Relationship between Maintenance of Hypertension and Central Noradrenergic

Nervous System Activity in Spontaneously Hypertensive Rats
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Abstract—The relationship between the maintenance of hypertension and the central noradrenergic
nervous system activity in spontaneously hypertensive rats (SHR) was studied. The norepinephrine

turnover rates in 5 brain areas;

telencephalon, hypothalamus/thalamus, midbrain, pons/medulla,

cerebellum as a measure of noradrenergic neuronal activity were measured at the ages of 14 weeks
in SHR and normotensive Wistar rats. In 14-week old SHR, blood pressure was significantly higher
than in normotensive rat, and central norepinephrine turnover rates were significantly greater in
telencephalon, hypothalamus/thalamus, midbrain. There were no differences between norepinephrine
turnover rates in pons/medulla, cerebellum of SHR and those of normotensive rats.
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Fig. 1-Blood pressure in S.H.R and control rats follo-
wing inhibition of tyrosine hydroxylase and
dopamine-g-hydroxylase. a~Methyl-p-tyrosine
(400mg/kg, i.p.) and diethyldithiocarbamate
(200mg/kg, i.p.) were administered at time
zero. Each point represents the mean+S.E. M.
from at least 4 animals.
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Fig. 2-Decline in tissue norepinephrine concentration
following inhibition of tyrosine hydroxylase
and dopamine-g-hydroxylase. a-Methyl-p-
tyrosine (400mg/kg, i.p.) and diethyldithio-
carbamate (200mg/kg, i.p.) were administered
at time zero. Each point represents the mean
+S.E.M. from at least 4 animals.
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Fig. 3-Decline in tissue norepinephrine concentration
following inhibition of tyrosine hydroxylase
and dopamine-g-hydroxylase. a-Methyl-p-
tyrosine (400mg/kg, i.p.) and diethyldithio-
carbamate (200mg/kg, i.p.) were administered
at time zero. Each point represents the mean
*+S.E.M. from at least 4 animals.
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Table I-Summary of results.

Obserbed zero  Calculated zero Fractional Turnoverrate

CNS Area Animals time norepine- time norepine- rate constant (ktxa),

phrine(ng/g) phrine(ng/g), a  (kt) (h-1) (ng/g/h)

Telencephalon Control 3761 6 353425 0.15540. 051 55+ 4
S.H.R. 406113 413424 0. 2560. 045 1064 6%%*

Hypothalamus/ Thalamus  Control 905+35 883147 0.139=0. 041 123+ 7
S.H.R. 1,025£78 1, 046169 0.163%0. 048 171-411%*

Midbrain Control 593126 596+34 0. 067 0. 041 40+ 2
S.H.R. 618429 648450 0. 1684-0. 052 109+ 8%*

Pons/Medulla Control 556422 587-+30 9.164+0. 037 97+ 5

S.H.R. 560+ 7 562+16 0.168+£0. 022 95+ 3

Cerebellum Control 2164 7 19529 0. 205+0. 049 402 6

S.H.R. 228+16 232429 0.127=:0. 043 294 4

Each value represents the mean=+S.E.M. from at least 4 animals.
(*p<0. 05 ; #p<C0. 01 ; ¥**p<0. 001)

from normotensive control rats.
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Fig. 4-Decline in tissue norepinephrine concentration

following inhibition of tyrosine hydroxylase
and dopamine-g-hydroxylase. a-Methyl-p-
tyrosine (400mg/kg, i.p.) and diethyldithio-
carbamate (200mg/kg, i.p.) were administered
at time zero. Each point represents the mean
+S.E.M. from at least 4 animals.
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Fig. 5-Decline in tissue norepinephrine concentration

following inhibition of tyrosine hydroxylase
and dopamine-p-hydroxylase. a-Methyl-p-
tyrosine (400mg/kg, i.p.) and diethyldithio-
carbamate (200mg/kg, i.p.) were administered
at time zero. Each point represents the mean
+S.E.M. from at least 4 animals.
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Fig. 6-Decline in tissue norepinephrine concentration
following inhibition of tyrosine hydroxylase
and dopamine-g-hydroxylase. a-Methyl-p-
tyrosine (400mg/kg, i.p.) and diethyldithio-
carbamate (200mg/kg, i.p.) were administered
at time zero. Each point represents the mean
+S.E.M. from at least 4 animals.
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