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Abstract : Fetal substantia nigra grafts (obtained from 15-17-day-
old-foetuses) were transplanted into cavities overlying the caudate
nudleus of rats following destruction of the nigrostriatal dopaminergic
pathways by intraventricular injection of the 6-Hydroxydopamine
(6-OHDA). We investigated thé effect of fetal substantia nigra grafts
on the adrenal gland and sympathetic ganglia.

Three months after grafting, tyrosine hydroxylase activity of the
adrenal gland. celiac and lumbar sympathetic ganglia of grafted

rat groups showed significant increases of 154 %, 114 %. 128 %
respectively. There were no increases in the superior and inferior
cervical ganglia.

These results indicate that fetal nigrostriatal dopaminergic grafts
had an augmenting effect upon the distant CNS tissues.
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INTRODUCTION

Much research has been devoted to transplanting
fetal brain tissues into adult host animals. One of
the most commonly studied systems is the dopamine
(DA) containing substantia nigra (6.16.15,22).
Most previous studies utilized fetal substantia
nigra tissue grafted into the DA innervated caudate
nucleus of adult recipient animals (1.2,3.7.17).
Fetal nigral grafts have been shown to be capable
of re-establishing the DA innervation of a host
caudate, forming ultrastructurally normal synapses
within a previously denervated corpus striatum
(20.27). In addition, graft-derived catecholamine
axons appear to release DA within the host central
nervous system (7). These grafts have also been
shown to restore a variety of motor and
sensorymotor deficits associated with destruction of
the DA pathway (1.2.3.7,17.19). However, no previous
study has investigated the effects of nigral grafts
upon the distant CNS tissues, especially on
sympathetic ganglia.

MATERIALS AND METHODS

Twenty randomly-bred Norvegicus Albino rats
(weight 175-250 grams) were used to evaluate the
effects of nigral grafts on the adrenal and sympathetic
ganglia. For destruction of dopaminergic neurons
intraventricular 6-OHDA (250 g/ 25 1) injections
were given to 15 rats under light ether anaesthesia
at coordinates 1 mm posterior and 1 mm lateral (right
side) to the bregma and 3.5 mm below the dura, as
described by Freed et al., Kénig and Klippel (7.12).
The solution was made up just before use and kept
on ice in order to retard auto-oxidation. The 6-OHDA,
expressed as free base, was injected in 25 increments.
Control animals-wefe injected with an equal volume
of the saljne vehicle solution.

Four weeks after 60HDA injection, a 2x3 mm
cavity way made by suction unilaterally on the sur-
face of the right caudate nucleus of 15 rats, as describ-
ed by Stenevi and Bjérklund (22). Two weeks later
the cavity was re-opened and in 10 rats, fetal nigral
grafts were inserted. These monoamine containing
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ventral mesencephalon grafts were obtained from rat
embryos of 17-18 day gestation (crown to rump
length 19-22 mm), as described by Olson and Seiger
(16). The remaining 5 rats served as sham grafted con-
trols, undergoing all surgical procedures except graft
insertion. Five vehicle injected rats served as normal
controls.

Three months after grafting, adrenal gland, celiac,
lumbar, superior and inferior cervical ganglia were
removed, weighed and homogenized in 10 volumes
of Tris-HCI buffer (50 mM, pH 6.2). Tyrosine hydrox-
ylase activity was measured in 0.05 ml of
homogenates by the radioenzymatic method describ-
ed by Waymire et al (23).

RESULTS

The months after grafting all the grafts appeared
grossly to have survived. Table I shows the level of
tyrosine hydoxylase activity measured on the
adrenal, celiac, lumbar-2, superior and inferior cer-
vical ganglia of normal control, sham grafted and
grafted rats.

Table I : Results and comparison of the measurement
of tyrosine hydroxylase activity (nmol'* CO; / gland
or ganglia / hr)

Normal Sham grafted Grafted
(n:5) (n:5) (n:5)

Adrenal gland 4.65+059 3.97+0.50 6.12+0.41%
Celiac ganglion 1.02+0.08 1.12+0.04 1.28+0.08**
L-2 ganglion 0.70+0.04 0.70+0.04 0.97+0.03x
Superior cervical ganglion 1.390+0.060  1.15+0.15  1.31+0.07

Inferior cervical ganglion  1.49+0.11 1.7040.16 1.73+0.23

* p<0.008 t=3.37
** p<0.02 t=2.56
X p<0.05 t=2.10
(Compared to normal) Values are means + S.D.

The increase in enzyme activity was 154 % - 114 %
and 128 % in adrenal gland, celiac and second lum-
bar ganglia respectively. No significant increases were
found for the superior and inferior ganglia.

DISCUSSION

Research during the last several years has provid-
ed support for the idea that fetal nervous tissue can
survive in the adult mammalian brain and can
modify the function and behaviour of the host.

Alkan: The Effect of Fetal Dopaminergic Grafts On The Distant Neural Tissues

Brain tissue transplantation has been used in
several CNS areas to correct hormone deficiencies or
the reverse the effects of lesions produced by various
methods (1,2,3,6,7.13,14,15,17.22). Although
numerous investigators have performed many
studies of the effects of substantia nigra grafts
on drug induced rotational behaviour (1,2,3.7,17.17),
DA reinnervation and reestablishment of DA content
(1.2.3.7.17), no previous study has investigated
the effects of nigral grafts on sympathetic ganglia
and the adrenal gland. It was previously shown that
stimulation of central dopaminergic activity by
D-amphetamine (20), L-dopa (18) apomorphine (8)
and ET-495 (18) cause increase in the tyrosine hydrox-
ylase activity in the adrenal gland and sympathetic
ganglia.

The observed increase in the tyrosine hydoxylase
activity in our study, strongly suggests that fetal
substantia nigra grafts in rats pretreated with
6-OHDA leads to dopaminergic receptor supersen-
sitivity. It is known that intraventricular injection of
6-OHDA produces long-lasting depletion of
dopamine and central nervous system dopaminergic
supersensitivity and increases the number of central
dopaminergic receptors (4,5.9,10,11,21). Nigral neural
grafts restore central dopaminergic receptor binding
(11). The present study demonstrates that after
destruction of dopaminergic neurons by 6-OHDA,
centrally-implanted neural grafts not only correct the
local receptor changes, but also produce
dopaminergic type effects in peripheral organs such
as the adrenal gland and some sympathetic ganglia
which receive regulatory input from central
dopaminergic neurons.

In conclusion, nigral grafts can mimic normal
dopaminergic neuronal function.
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