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The Morphology of LRH and Oxytocin Neurons

A. Weindl and M.V. Sofroniew, Miinchen

Peptidergic neurons are involved in the regulation of gonadal
steroids. The adenohypophyseal gonadotropic hormones luteinizing
hormone (LH) and follicle stimulating hormone (FSH) are under the
control of the decapeptide luteinizing hormone releasing hormone

(LH-RH or LRH) produced by hypothalamic secretory neurons.

Other peptidergic neurons of the hypothalamus which are involved
in reproductive functions and which also appear to be sensitive to
gonadal steroids are neurons producing oxytocin. Oxytocin, an
octapeptide produced in magnocellular perikarya of the supraoptic

and paraventricular nucleus and transported within axons to the

fenestrated capillaries of the neural lobe causes uterine contraction
at term, and milk ejection. The secretion of oxytocin  and its
associated neurophysin (neurophysin | .or estrogen-stimulated neuro-

physin) is influenced by estrogens (Robinson, 1978).

I'n this communication the morphology and distribution of
neurons producing LRH and oxytocin, and their fiber connections to
the hypophysis as well as to non-hypophyseal target areas in the

brain of several mammals will be presented.

1. Material_and Methods

Brains of tree shrews (Tupaia belangeri), a prosimian, and of
rabbits fixed by perfusion with Bouin's solution were embedded in
paraffin-paraplast and sectioned serially in the frontal, sagittal and
horizontal plane. Details of the tissue preparation and of the

unlabeled antibody enzyme immunohistochemical method used to



visualize LRH, oxytocin .and neurophysin, as well as of the speci-
ficity tests of the antisera have been described previously (Sofroniew

et al., 1979).

2. Observations

Perikarya containing LRH are widely distributed in the anterior
hypolhalami(/pr'eupli( area of tupaia and rabbit. LRH perikaya often
are bipolar or multipolar giving rise to two or several processes.
Fig. 1 shows a LRH perikiaryon in the anterior hypothalamic area of
the rabbit. Iwo cell processes leave the perikaryon in opposite
directions and have different calibers. The thin fiber directed
caudally resenibles an  axon, the large fiber directed rostrally
resembles a dendrite when compared to Golgi-impregnated neurons.

The main target of LRH fibers are the fenestrated portal
capillaries of the external zone of the median eminence (Fig. 2a,b).
In the external zone, LRH terminals are distributed laterally.
Furthermore, LRH fibers are found in the stalk and proximal part of
the neural lobe (Fig. 2¢). In the preoptic regicn, LRH fibers run
dorso-ventrally in the lamina terminalis and terminate at fenestrated
capillaries of the organum vasculosum of the lamina terminalis
(Fig. 3) where as in median eminence and neural lobe (he blood-
brain barrier for peptides and proteins is not present (Weindl and
Joynt, 1972). In the subfornical organ, only a few LRH fibers
terminate at capillaries (Krisch and Leonhardt, 1980; Weindl and
Sofroniew, 1980), whereas no LRH fibers or cells are found in the
area postrema and pineal organ, additional circumventricular organs
lacking a blood-brain barrier,

In addition to wvascular targets, LRH fibers are directed to
neural targets inside and outside the hypothalamus (Fig. 8) where
they form axosomatic contacts with other neurons. Areas where LRH
fibers are found are: the mamillary and retromamillary area of the
hypothalamus, the septum, the dorsal thalamus, the habenular
region, the posterior commissure (Weindl and Sofroniew, 1980), the
periaqueductal grey of the mesencephalon, the inferior colliculi
(Fig. 5), the fasciculus retroflexus and the ventral hippocampus

(Fig. 4). In the pigeon where groups of LRH perikarya are located



Figure 1la,b: Rabbit. Horizontal section through the
thalamus near the optic chiasm (och).
Survey. 133x. b. Detail of a. 350x. LRH perikaryon having two processes
of different diameters. The rostrally directed thick fiber resembles a
dendrite, the caudally directed thin fiber (+) resembles an axon

anterior hypo-
LRH immunoperoxidase reaction. a.



Figure 2a-c: Tupaia belangeri. Horizontal (a) and sagittal sections
through the median eminence (b) and neurohypophyseal stalk (c). LRH

immunoperoxidase reaction. LRH fibers terminate laterally in the ex-
ternal zone of the medgj.an eminence (ME) at portal capillaries in the
vicinity of the pars tuberalis (PT) of the adenohypophysis (a,b). Other

LRH fibers (+) continué into the stalk (St) and proximal part of the
neural lobe (NL). IL in}ermediate lobe. PD pars distalis. a.. 53x. b.
133x. c. 53x



Figure 3: Tupaia belangeri. Frontal section through the preoptic area
and organum vasculosum of the lamina terminalis (OVLT). LRH immuno-
peroxidase reation. LRH perikarya are located near the OVLT. LRH fibers
are present in the preoptic area and the OVLT. 54x



Figure 4a,b: Tupaia. Frontal section through median eminence, hypo-
thalamus and neighbouring ventral hippocampus. LRH immunoperoxidase re-

action. LRH fibers terminate in the lateral parts of the external zone
(EZ) of the median eminence (ME). Extrahypothalamic LRH fibers are
present in the ventral hippocampus (). a. Survey. 53x. b. Detail of a.
133x



