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ABSTRACT

The role of central dopaminergic neural activity for the maintenance of hypertension
was tested. Two groups of animals were prepared; 1) Spontaneously hypertensive rats
(SHR) at 14 weeks of age which reveal hypertension and 2) age-matched normotensive
Wistar Kyoto rats (WKY).

Blood pressures and dopamine turnover rate were measured from animals in each
group. Dopamine turnover rate was determined in four brain regions such as telence-
phalon, hypothalamus/thalamus, midbrain and pons/medulla, from concentration of
dopamine at time zero, 1 and 2 hours after alpha-methyl-para-tyrosine (AMPT) was
injected into animals. In SHR dopamine turnover rate was greater than normotensive
rats in only midbrain. The result from the present study implicates that dopaminergic
neural activity in midbrain may be positively coupled to the manifestation of hyperten-
sion in SHR.
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Fig. 1. Decline in tissue dopamine concentration

following inhibition of tyrosine hydroxylase.
a-Methyl-p-tyrosine (400 mg/kg, i.p.) was
treated 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 dopamine concentration
following inhibition of tyrosine hydroxylase.
a-Methyl-p-tyrosine (400 mg/kg, i.p.) was
treated 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 dopamine concentration

following inhibition of tyrosine hydroxylase.
a-Methyl-p-tyrosine (400 mg/kg, i.p.) was
treated at time zero. Each point represents
the mean+S.E.M. from at least 4 animals.



62 KOR. J. ENVIRON. TOXICOL. Vol. 7, No. 1~2
Pons/Medulla 12mmHgel] ®la|A] A4 ke 192+19
200.0 mmHg7} #gte] A3 Eow (p<0.05) &
' ® Control A2l F FAA BF 25old ol ek
+ A SHR
§ 200.0 a &
4
% N
3 2 A7e) AvelA] AAA DA E AT 1UF
g ol WKYeoll wja) 3t @4te] 39438 veh
£ 1000
[}
&
a
Blood Pressure
220
50.0 . ) o
(o} 4 2 2004 [ Control
-
Time (hours) CIINN SHR
Fig. 4. Decline in tissue dopamine concentration E
following inhibition of tyrosine hydroxylase. 9-; 1601
a-Methyl-p-tyrosine (400 mg/kg, i.p.) was % 140 z
treated at time zero. Each point represents : W
the mean=+S.E.M. from at least 4 animals. 8 120_1
&
. 1
0.05)7} ke (Fig. 3) 29 i, 20 o | o1
@/Asel e FohA EETAA 4 e A B0t - .
o] 7} "]’F’]"’I'Z] ?%'95}\'5}' (Table 1). Time (hours)
2. et
Fig. 5. Decline in blood pressure following inhibi-

AAL dalzol AMA mEgls|ea Tyrosine
Hydroxylase 94| ¥ @h# k= Fig. 50 veht
olet. AMPT A3 ool A4 dh7le] 132+

tion of tyrosine hydroxylase. a-Methyl-p
~tyrosine (400 mg/kg, i.p.) was treated at
time zero. Each point represents the mean*+
S.E.M. from at least 4 animals.

Table 1. Summary of Results.

Observed Zero Caculated Zero Fractional Rate Turnover

CNS Area Animals Time Dopamine Time Dopamine Constant (Kt) (Ktxa)

{ng/g) (ng/g) (a) ™) {ng/g/h)
Telencephalon Control 1181.4+106.0 1196.1+103.7  0.369%0.032 441.4+38.3
SHR 1317.4+179.3  1304.9+114.1  0.354%0.031 461.9+40.4
Hypothalamus/Thalamus Control 383.6+ 28.4 379.8% 48.1  0.284£0.036 108.2£13.7
SHR 421.2+ 37.2 424 .4+ 39.4 0.302+0.028 128.2+11.9
Midbrain Control 506.6+ 58.1 499.5+ 87.4 0.256+0.045 127.9+22.5
SHR 552.0x 49.0 546.7x 59.6 0.407+0.045" 225.51+24.6*
Pons/Medulla Control 188.0+ 20.3 185.1+ 16.1  0.354%0.031 65.5+ 5.7
SHR 202.8+ 35.9 212.3+ 20.6 0.338+0.033 71.8+ 7.0

*means p<0.05
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