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Urinary 3-methoxy-4-hydroxyphenylglycol production in 
mice and rats following intraventricular 6-hydroxydopamine 

The longitudinal study of noradrenaline metabolism in the mammalian brain is 
hampered by the inaccessibility of the most relevant tissue. A major metabolite in 
the dog (Maas & Landis, 1968), the cat (Mannarino, Kirshner & Nashold, 1963), 
the rat (Schanberg, Schildkraut & others, 1968) and the rabbit (Rutledge & Jonason, 
1967) is 3-methoxy-4-hydroxyphenylglycol (MOPEG). In particular, the sulphate 
conjugate of MOPEG has been shown to increase in the brains of rats when noradrena- 
line synthesis is stimulated by neuroleptic drugs (Keller, Bartholini & Pletscher, 1973) 
and to increase or decrease after stimulation or destruction, respectively, of the locus 
coeruleus (Korf, Aghajanian & Roth, 1973). The measurement of urinary MOPEG 
has therefore been proposed as a possible indicator of brain metabolism (Maas & 
Landis, 1968; Gitlow, Mendlowitz & others, 1971). 

Intraventricular administration of 6-hydroxydopamine (6-OH-DA) results in a 
prolonged depletion of brain noradrenaline (Breese & Traylor, 1970; Uretsky & 
Iversen, 1970), a chronic reduction of tyrosine hydroxylase (Fibiger, Fibiger & Zis, 
1973) and ultrastructural damage in brain regions rich in adrenergic terminals (Bloom, 
Algeri & others, 1969). There are, however, conflicting reports on how this specific 
destruction of catecholamine neuronal processes in rat brain (Breese, Prange & others, 
1972; Karoum & Costa, 1974; Hoeldtke, Rogawski & Wurtman, 1974; Bareggi, 
Marc & Morselli, 1974) and primate brain (Breese & others, 1972; Maas, Dekirmenjian 
& others, 1972) is reflected by urinary MOPEG. 



448 COMMUNICATIONS, J. Pharm. Pharmac., 1975, 27, 448 

In the rat 80 % of the urinary MOPEG is found as the sulphate conjugate (Karoum, 
Lefevre & others, 1973), whereas the mouse (Howlett, unpublished) like man (Karoum 
& others, 1973; Bond & Howlett, 1974) excretes approximately equal amounts of the 
sulphate and glucuronide conjugates. This report describes the effect of the intra- 
ventricular administration of 6-OH-DA on mouse brain noradrenaline metabolism 
and also re-examines the effect on the rat. 

Male albino mice (20-25 g) were treated with a single intraventricular injection of 
6-OH-DA equivalent to 60 pg free base in 0.9 % w/v saline. Male CFY rats (1 50-200 g) 
received 300 pg in a single dose. Both types of control animal were given intraven- 
tricular injections of the saline vehicle. 24 h urine collections were made 6 to 8 weeks 
after the injections and analysed for MOPEG conjugates (Bond & Howlett, 1974). 
After the last urine collection the animals were killed and brain MOPEG was measured 
by a modification of the urine method and brain and heart noradrenaline extracted 
and separated by the method of Schellenberger & Gordon (1971) and measured by the 
method of Anton & Sayre (1962). 

The intraventricular administration of 6-OH-DA caused a 65 and 80 % decrease in 
mouse and rat brain noradrenaline respectively (Table 1). Rat heart noradrenaline 
concentrations show that there was no significant effect on peripheral stores of the 
amine. In the mouse, no conjugated MOPEG was detected in the brain, but a 50% 
decrease in free MOPEG was observed in the 6-OH-DA treated animals. These mice 
also showed decreases in urinary free MOPEG while the excretion of both MOPEG 
conjugates remained unchanged. In rat brain we find MOPEG almost entirely as the 
sulphate conjugate and this was depleted by 75 % after 6-OH-DA. We also noted 
apparent post mortem increases in free MOPEG in rat brain. This possibly explains 
the greater proportion of free MOPEG observed in rat brain by other workers 
(Braestrup, 1973). There were no statistically significant changes in urinary MOPEG 
although the P value for the difference in MOPEG excretion between the two groups 
was only slightly greater than 0.05. 

Breese & others (1972) found that an 82% depletion of rat brain noradrenaline 
stores, following 6-OH-DA administration, resulted in a 29 % decrease in total urinary 
MOPEG, whereas the experiments of Karoum & Costa (1974); Hoeldtke & others 
(1974) and Bareggi & others (1974), which depleted rat brain noradrenaline by 66%, 
produced no change in urinary MOPEG excretion. In primates, Maas & others (1972) 
found that a 72 % decrease in brain noradrenaline stores following 6-OH-DA adminis- 
tration resulted in a 32% decrement in total urinary MOPEG. The experiments of 

Table 1 .  The effect of intraventricular 6-OH-DA on tissue noradrenaline ( N A )  and 
MOPEG and on urinary MOPEG in mice and rats. Two mouse brains were 
pooled for each chemical estimation. The mean for each group is expressed 
with standard deviation. The data was analysed by the 2-tailed t-test. 
P>0.05 is written as not significant (N.S.) for the comparison of the 
treated animals and the saline controls. 

Tissue Urine 
Brain ng g-' Heart ng g-' Creatinine vg mg-' 

N A  MOPEG N A  MOPEG MOPEG 
sulphate sulphate glucuronide Free MOPEG 

Rat 
Saline (n = 6) 356 s.d. 67 112.2 s.d. 25.8 302 s.d. 89 Saline (n = 6) 4.22 s.d. 1.67 0.35 s.d. 0.22 0.13 s.d. 0.03 
6-OH-DA (n = 5) 69 19 28.3 10.9 272 90 6-OH-DA 2.77 0.64 0.37 0.11 0.11 0.02 

P <0.001 <0.001 N.S. N.S. N.S. N.S. 
(n = 5 )  

N A  Free MOPEG 
Mouse 
Saline (n = 4) 420 s.d. 43 28.2 s.d. 3.0 Saline (n = 8) 1.06 s.d. 0.17 1.44 s.d. 0.25 0.27 s.d. 0.08 
6-OH-DA (n = 4) 149 31 14.2 6.6 6-OH-DA (n=7) 1.22 0.23 1.57 0.29 0.16 0.04 
P <0.001 <0.02 N.S. N.S. <0.01 
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Breese & others (1972), however, which depleted primate brain noradrenaline by 59 %, 
did not produce significant changes in urinary MOPEG. The effects on MOPEG 
excretion may therefore be dependent on the extent of the catecholaminergic neuronal 
destruction. Bareggi & others (1974) showed that a 67 % depletion of rat brain nor- 
adrenaline resulted in a 63% decrease in brain MOPEG SO, concentrations. 
The present experiments have produced 80 and 75 % decreases respectively of nor- 
adrenaline and MOPEG-SO, in rat brain. It would therefore appear that 
although MOPEG-SO, is the major noradrenaline metabolite in rat brain its 
contribution to the body pool of MOPEG-SO, is so small that even drastic 
changes in brain MOPEG-SO, are difficult to observe in the urine. 

The absence of MOPEG-SO, in mouse brain has also been noted by Ceasar, 
Hague & others (1974) using a fluorimetric method of estimation. In the mouse, 
therefore, free MOPEG would appear to be the major 0-methylated glycol meta- 
bolite of brain noradrenaline. The presence of free MOPEG in mouse brain and 
urine and the simultaneous drop of free MOPEG observed in each suggests that 
peripheral conjugation may be more limited than might have been predicted. Though 
the brains themselves can be studied in lower animals, in the mouse at least some 
indication of cerebral changes in ongoing behavioural studies might be correlated 
with free MOPEG excretion. 
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