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(*H/S = 1.92) and 1.96 ug (5 nmMol) 7«-*H-DHEA
35-sulphate-Na with 528,000 dpm $H and 271,000 dpm 385
(*H/3%S = 1.95) were incubated in duplicate with pla-
cental microsomes?, equivalent to 250 mg of wet tissue,
in 0.1M phosphate buffer of pH 7.2 and in the presence
of 1.5 mg NADPH,, 22.6% and 17.29% of *H-activity
were found in the fraction of free and conjugated phenolic
steroids. Following the ion exchange chromatography of
steroid conjugates on DEAE-Sephadex A-50% and thin
layer chromatography of the steroid sulphates on silica
gel G in chloroform-methanol-ammonia (20:5:0.2 v/v),
on DEAE-cellulose in isopropanol-water-formic acid
(65:33:2 v/v), and paper chromatography in isopropyl
ether-ligroin-t-butancl-ammonia-water {5:2:3:1:9 v/v})7,
the radioactive compound with the mobility of authentic
estrone sulphate (RI = 0.17; Rf = 0.12; RT = 1.05) rep-
resented 15,99, 3H of incubated androstenedione sulphate
and 10.4% 3H of incubated DHEA sulphate. The cor-
responding *H /38 ratio of the isolated fractions amounted
to 2.03, 2.14 and 1.98 or 2.10, 2.04 and 2.01 respectively.
After cleavage of estrone sulphate by solvolysis in ethyl
acetate/sulphuric acid the liberated estrone was isolated
and characterized by reverse isotope dilution and purifi-
cation to constant specific activity.

From these findings it becomes evident indeed that the
3, 5-dienol sulphate of androstencdione ‘can be converted
biosynthetically into estrone sulphate. The yields of this
biotransformation apparently cxceeded those obtained by
incubation of DHEA sulphate®?, thus favouring the con-
cept that the biosynthesis of estrogens from DHEA sul-
phate may proceed via androstenedione sulphate.

Studies on the Regional Biosynthesis and Metab-
olism of Catecholamines in the Central Nervous
System of the Monkey

Recently it was shown that norepinephrine-H?® in-
jected into the lateral ventricle of the rat can accumulate
in the brain, and that exogenous norepincphrine intro-
duced in this way mixes with the endogenous stores®. In
the present study the biosynthesis and metabolism of
catecholamines was investigated in specific regions of the
central nervous system (CNS) of the monkey following
intraventricular injection of tyrosine-C* and of dopamine-
H3. Also, the tyrosine hydroxylase activity was deter-
mined in the specific regions of the CNS.

In all experiments green monkeys (Cercopithecus
sabaeus) weighing 2.0--3.5 kg were used. The animals were
injected with dopamine-1-H?* (50 uc, 5 ug) or with
tyrosine-C (25 uc, 11 ug) into both lateral ventricles of
the brain by a stereotaxic technique. In experiments
with dopamine-H? the animals were pretreated with
pheniprazine (10 mg/kg i.p.) 4 h before the intraventricu-
lar injection of the labeled amine. 2 h after administration
of the labeled compounds the animals were killed and the
brains were removed. The labeled amines and their
metabolites were isolated and determined by previously
described procedures?, The catecholamines were absorbed
on alumina and dectermined fluorimetrically®4. Tyrosine
hydroxylase activity was determined by the procedure
of Nagatsu et al.b

Studies with tyrosine-C1, Following intraventricular
injection of tyrosine-C the catechols represented only a
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Zusammenfassung. Bei Bebriitung von synthetiSCheI;‘
7o-SH-Androst-4-en-3, 17-dion-#S-sulfat mit Mikrosom?
aus menschlicher Placenta in Gegenwart von NAI‘)P ;
wurden 15.9% des Substrats in doppelt-markleffe_
Ostron-sulfat mit unverindertem 3H/%S.Verhaltnis Uﬁ;s
gewandelt. Da die Ausbeute vergleichsweise hoher lag aS'
bei Verwendung von 7«-*H-Dehydroepiandrosteron-
sulfat, wird angenommen, dass die Biosynthese vé
Ostron-sulfat aus Dehydroepiandrosteron-sulfat dber el .
dem Androst-4-en-dion entsprechendes 3, 5-Dienol-sulf?

verldunft.
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Table 1. The in vivo and in vitro formation of catechclamines frof®
tyrosine-CH in different regions of the CNS

Catccholamines formed
cpm/g tissues

in vitro

in vivo o
experimeﬂt

experiments

0
25,000 & 1%,

Caudate nucleus 8500 - 600 0
Putamen 400 & 50 32,000 & 20
Hypothalamus 4000 - 500 4800 & 0
Brainstem 1500 4 150 N.E.
Cerebellum 1050 -+ 100 N.E.

Spinal cord 1000 - 100 N.E.

. . - sa5u€
= Each value is the mean from 3 experiments 4 S.E.M. ® The t’SZ&
homogenates were incubated with tyrosine-C¥ for 30 min at 3
N.E. = not estimated.
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Table 11, Regional distribution and metabolism of dopamine-H?

DA DA-H3 3-MDA-HS NE-H3 3-MNE-H?
uele myclg myc/g myclg myc/g
f:i?::::nnuﬂeus 480 4 0.5 900 4 100 700 4 100 120 4 20 154 30
Ypothalamys 5.20 + 0.6 100 + 10 254 5 N.D. 1’\I.D.
Braingten, mus N.E. 400 + 50 250 &+ 50 500 4 75 50 4 5
N.L. 200 4 30 150 4 20 300 £ 30 50435
-
n(];:d.] Valu(? is the mean of 3 cxperiments 4 $,E.M. DA = dopamine; MDA = methoxydopamine; NE = norepinephrine; MNE = methoxy-
Pinephrine; N.E. ~ not estimated; N.D. = not detectable < 5 muc/g.
Z—Ifl?i iepropo%"tion of the total radioz?.ctivityr presgnt in  associated with epinephrine.a. In.a‘ﬂ the analyz_ed regic?ns
. caltﬁ I‘eglox}s of the CNS. The major radioactivity of  of the CNS some of the rgd:oact‘w‘xty was associated with
aS500; techol§ in all analyzed regions of the CNS was  the fraction which contained acidic and neutral metabol-
Preseli ed with dopamine. It is evident from the results ites of dopamine. From this fraction an -unidentified
atech, ‘;d n Tablg 1 that the amounts of radioactive metabollt.e was 1solated.whlch hz_Ls the chroma‘tographlc
greate: S formed in the caudate nucleus were much characteristics of an amide of a higher fatty acid.
Rions Ofthan the amounts formed in other analyzed re- Recently the metabolism of norepinephrine-H? and
Table | the CNS. It can also be secn from the data in dopamine-H? was investigated in the brain of rats follow-
highest that the tyrosine hydroxylase activity is the ing intraventricular. in]gctlon of the labellcd'aml.nes*’-l“.
SXeept; In the caudate nucleus apd putamen. Wlt'h t}}e Howevell', these studies did not' reveal the dl_stnbutxon and
all an;ﬁm of the Putamen, there is a close correlation in  metabolism of the labeled amines in specific areas of the
roxy Yzed regions of the CNS between tyrosine hy-  basal ganglia. : '
tatechalse activity in vitro and th.e in vivo formatlon_ of Tl}e‘ present study shows that afte}‘ intraventricular
mO $ frD{n tyrosine-C. The high activity of tyrosine  administration the labeled catecholamines are taken up
o resxylaS.e in the caudgte nucleus and putz‘m?eg might and are retgined in some but not in al} arcas of the basal
regi()né:"msl’:)le for the high levels .of dopamineé in thgse ganglia wluph contain high concentrations of endogenous
Ormag; ofﬁthe CNS and for the high rate of dopamine catecholamines. Thus, the‘stud.y of the biosynthesis and
St 1on®, metabolls:,m of catecholamines in the CNS by this proce-
amri’dwi with dopamine-H®. The distribution of dop- dure has its limitations™!.
tire ¢-H3 in different regions of the CNS does not en- ’ ' .
Y Zusammenfassung. Nach intraventrikuldrer Verabrei-

opa Correspond with the distribution of endogenous
tiog g‘me (Tal?le IT). 2 h after the intraventricular injec-
the ¢y dopamine-H? the specific actiwty‘of dopamine in
heSeUd?te. nucleus is much hig?ler than in the putamen.
opa 'flnd;xlgs suggest that intraventricular injected
samemme'ﬂa does not penctrate to the putamen to the
able &Xtent as to the caud_ate nuc_}eus. and it is conceiv-
Sents at thp highly myehnate_d 111tf3mal capsule repre-
int ta barrier for the penetration of the labeled amines
forn, ;16 putamen., The finding that norepinephrine is
Strate from dopamine in the caudate nucleus demon-
re ¢S that the caudate nucleus is capable of synthesizing
tivitpmephrlne. It was previously reported that the ac-
highy Of the enzyme dopamine-g-hydroxylase in vitro is
fin dinm the candate nucleus?; however, the present
8S show that the activity in vivo is rather low.
th Ii_;‘ge hyl')ofchalamus and brain stem the major part of
€Pine loactivity was associated with dopamine and nor-
of _p Tine, [t should also be noted that large amounts
methgnethonyOpam%ne, but only small amounts of 3-
the o xynore:pmephrme, were detected in these regions of
Neyrgn This suggests that norepinephrine fqrmed intra-
v ca,?auy from dopamine is protected from inactivation
I8 g1 eChol.methyl transferase. Of considerable interest
Ypogl the finding that dopamine-H® accumulates in the
dopg lalamus and brainstem. It is conceivable that
Heurémne accumulates in these regions in separate
ro s an@ therefore dopamine-H3? is not converted to
My i{nephrme-H", but it is also possible that the accu-
don. o0 of dopamine is duc to a slow conversion of
Mine to norepinephrine.

it 2 Confirmation with the previously reported findings®
Ste, 35 also shown that in the caudate nucleus and brain-
8 very small percentage of the radioactivity is

chung von Tyrosin-C1 oder Dopamin-H? wurden die Bio-
synthese und der Stoffwechsel des Katecholamins in
verschiedenen Regionen des ZNS bei Affen (Cercopithecus
sabaeus) untersucht. Die grossten Katecholaminmengen
wurden aus Tyrosin-C" im Nucleus caudatus gebildet.
Ebenso ist dort, wie im Putamen, die Tyrosin-Hydroxy-
lase-Aktivitdt am grossten. Die Bildung des Noradrena-
lins aus Dopamin konnte im Hypothalamus, Hirnstamm,
sowie im Nucleus caudatus nachgewiesen werden. Die
Verteilung des radioaktiven Dopamins entspricht nicht
in allen Hirnregionen der Verteilung des endogenen
Dopamins.
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