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The present investigation aims to give a detailed histomorphological feature of the 

anterior group of hypothalamus of adult New Zealand rabbits in both sexes. 

Specimens were prepared to be examined microscopically by using light and 

transmission electron microscope. The obtained results revealed that, the anterior 

group of the hypothalamus composed of paraventricular (PVN) and supraoptic 

nuclei (SON). The paraventricular nucleus was located on either sides of the 3
rd

 

ventricle. It consisted of different-shaped neurons which appeared in the form of 

clusters and irregular groups intermingled with nerve fibers associated with 

neuroglia cells and permeated by blood capillaries. Ultrastructurally, the neurons 

appeared polyhedral in shape contained large eccentric euchromatic nucleus and 

electron lucent cytoplasm contained many mitochondria, rER, Golgi apparatus, 

numerous ribosomes and some secretory granules. On the other hand, the supraoptic 

nucleus was located dorsolateral to the optic chiasma and consisted of two portions; 

thin medial and thick lateral one. The neurons of the thin medial part appeared 

pyramidal in shape with vesicular oval eccentric nuclei and lightly stained 

cytoplasm, while that of the thick lateral one showed irregular groups or rows of 

oval and pyriform shaped cells contained vesicular rounded eccentric nuclei. 

Ultrastructurally, the neurons of the thick lateral part of SON appeared pyriform in 

shape with spherical eccentric euchromatic nucleus in electron lucent cytoplasm 

showed intensive network of rER, many mitochondria, Golgi apparatus, numerous 

free ribosomes and few secretory granules. The cytoplasmic granules of the PVN 

and SON neurons gave positive reaction with all nonspecific and specific stains 

used. Also, they gave positive immunoreactions when subjected to Anti-CGA and 

Anti-NSE antibodies. There were no microscopic structural differences correlated to 

neither sex nor age of studied animals. 
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INTRODUCTION 

 
Rabbits act as a significant source of meat in 

different countries; this supports the idea that the 

rabbit will be more widely used for specific 

biotechnology projects. It is a standard laboratory 

animal (good experimental model) in biomedical 

research and transgenic rabbits are used as animal 

models for a variety of human diseases both genetic 

and acquired, classical experimental use of rabbits 

includes antibody production, development of new 

surgical techniques, physiology and toxicity studies 

for the testing of new drugs. The scientific 

community uses rabbits as experimental animals or as 

a tool to produce biotechnology products and others 

involved in breeding (BÕsze and Houdebine, 2006). 

Graur et al. (1996) said that the rabbit is 

phylogenetically closer to primates than rodents and 

is large enough to permit non-lethal monitoring of 

physiological changes. The great similarity to the 

anatomy and the histology of human, appropriate 

size, easy-handling and care make the rabbit an 

attractive animal for the use as experimental and 

research model (De la Portilla et al., 2011). 
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The anterior group of the hypothalamic nuclei 

composed of paraventricular (PV) and supraoptic 

(SO) nuclei. The hypothalamic PVN and SON 

complex was an excellent model system for the study 

of the control of neuroendocrine cells (NECs), from 

receptor activation to mRNA transcription in human 

(Stafford and Lightman, 1988). This system (PVN) 

composed of two major divisions; the parvocellular 

system of the PVN which extremely complex and has 

many neuroendocrine, autonomic and behavioral 

roles. The other one is the magnocellular system 

which composed of two sets of neurons synthesizing 

either vasopressin or oxytocin mingled within both 

the SON and PVN, and carried by axoplasmic 

transport to the neurohypophysis, from where, it was 

released into the venous circulation in response to 

appropriate stimuli (Leng et al., 1999). 

 
The SON neurons have a double function: they were 

hormone-secreting cells and act as neuronal elements 

(Saphier and Feldman, 1985). By using 

immunohistochemical staining, Shi, et al. (2012) 

decided that, the vasopressin and oxytocin hormones 

were mainly synthesized in the magnocellular cells of 

the hypothalamic supraoptic and paraventricular 

nuclei whose axons project to the posterior pituitary 

and their neurons have special patterns in location 

and distribution within the two nuclei. 

 
The aim of the present investigation is to visualized 

the histomorphological features of both 

paraventricular and supraoptic nuclei of the 

hypothalamus with the aid of light and transmission 

electron microscope in addition to histochemical and 

immunohistochemical reactions to illustrate their 

functional activity. 

 
MATERIALS and METHODS 

 
(I) For Light microscopic examination: 

A total number of twenty-six apparently healthy 

mature New Zealand rabbits aging from 8 -12 month 

were used in the present investigation collected from 

Beni-Suef and El-Wasta rabbits breeding Farms. 

Immediately after slaughtering, the dorsal part of the 

skull was removed and the whole head including the 

brain were immersed in the following fixatives; 30% 

formalin and Bouin's fluid. The brain was allowed to 

harden for several hours in the fixative and then was 

carefully removed from the skull to minimize damage 

of the brain tissue.  

 
The brain samples were crossly cut at the point of 

thalamus and hypothalamus. The dissected specimens 

were examined grossly for any pathological lesions 

and only apparently normal ones were taken then 

immediately return to the fixatives. All samples were 

processed to prepare serial sections of about 4-6 µm 

thick then stained with the following stains: Harris 

Hematoxylin and Eosin (Harris, 1900) and Toluidine 

blue stain for semi-thin sections (Richardson et al., 

1960) as general stains for  general histological 

examination; Grimelius silver impregnation technique 

(Grimelius, 1968) and Lead Hematoxylin stain 

(Solcia et al., 1968) for detection of all endocrine 

granules as non- specific stains for neurosecretory 

granules; Gomori's aldehyde fuchsin stain "AF" 

(Bargmann, 1949), Gomori's chrome alum 

hamatoxylin stain "CAH" (Gomori, 1941) and  

Performic acid alcian blue stain "PA-AB" (Adams 

and Sloper, 1955) as specific stains for detection of 

neuroendocrine granules. Moreover, 

Immunohistochemical detection of Chromogranin A 

using Anti-CGA clone DAK-A3 by application of 

PAP technique using monoclonal mouse anti-human 

antibody on the brain (Lassman et al., 1986) and 

Neuron Specific Enolase using Anti-NSE clone 

BBS/NC/VI-H14 by application of PAP technique 

using monoclonal mouse anti-human antibody 

(Schmechel et al., 1978). 

 
The above mentioned fixatives and stains were 

applied as outlined by Bancroft & Stevens (1996) and 

Bancroft & Gamble (2008). 

 
(II) For Transmission Electron microscopic 

Examination: 

 

Four samples were collected from paraventricular and 

supraoptic nuclei; two at 8 months and two at one 

year of age; one sample from each nucleus at each 

age. The taken samples from the two nuclei were 

determined as shown by Shek et al. (1986) in the atlas 

of the rabbit brain and spinal cord. The collected 

specimens were cut into very small pieces of about 1-

3mm thick and prefixed in 3% gluteraldhyde in 

phosphate buffer solution (PH 7.4) at room 

temperature for 4hrs, then washed three times in the 

same buffer and kept in it overnight at 4˚C (Hayat, 

1986) before they were post-fixed in 1% osmium 

tetroxide in phosphate buffer for 2hrs at 4˚C, then 

rinsed three times in distilled water, dehydrated in 

ethanol, cleared in propylene oxide and then 

embedded in Epon. Semi thin sections of about 0.5-

1µm thick were obtained and stained with toluidine 

blue then examined by the light microscope to 

determine the selected area (Richardson et al., 1960). 

Ultra-thin sections 50-60 nm thick of the selected 

area were obtained and contrasted with 5% uranyle 

acetate dissolved in 70% ethanol followed by lead 

citrate stain (Reynolds, 1963), examined in the 

electron microscopy unit in Faculty of Agriculture, 

Cairo University, by using of transmission electron 

microscope JEOL (JEM-1400 TEM) at the candidate 

magnification.  
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RESULTS 

 
Anatomically, the hypothalamus of the New Zealand 

rabbit represented the most ventral part of the 

diencephalon. It is situated on either sides of the third 

ventricle, with the hypothalamic sulcus delineating its 

dorsal border. The ventral aspect of the hypothalamus 

exposed on the base of the brain. It extended from the 

rostral limit of the optic chiasma to the caudal limit of 

the mamillary bodies. In the present study, two 

hypothalamic nuclei of the anterior group were 

studied; the Paraventricular (PV) and the Supraoptic 

(SO) nuclei. 

 
1) Paraventricular nucleus:  

Light microscopical structure: 

Generally, the PVN observed as an inverted 

pyramidal-shaped organization beside the 3
rd

 

ventricle on its two lateral sides (Fig. 1). It consisted 

of neurons of different shapes showing irregular 

distribution as clusters and irregular groups. The 

neurons were intermingled with nerve fibers and glia 

cells (Fig. 2). These neurons appeared with different 

shapes (pyriform, oval, polyhedral and star-shaped) 

cells containing spherical eccentric vesicular nuclei 

with prominent nucleoli. The cytoplasm appeared 

homogenous, finely granular and basophilic. The glia 

cells appeared smaller in size, irregular in outline 

housing less basophilic cytoplasm and deeply-stained 

nuclei (Fig. 3). 

 
With Grimelius silver impregnation, the secretory 

multipolar neurons of paraventricular nucleus 

appeared with intense dark brownish argyrophilic 

granules distributed all over the neuroplasm and 

neuroplasmic processes (Fig. 4). By using lead 

hematoxylin stain, their neuroplasmic endocrine 

granules appeared stained with different degree of 

positive blue-black colour (Fig. 5). 

 
The cytoplasmic neuroendocrine granules of their 

neurons stained with purple violet colour by using 

Gomori's aldehyde fuchsin stain. The reaction 

appeared with different degrees from weak, moderate 

to strong reactions (Fig. 6).  

 
In a cross section stained with Gomori's chrome alum 

hematoxylin stain, the PVN neurons showed deep 

staining of the neurosecretory granules. They 

appeared dark blackish blue in colour. The granules 

concentrated mainly in one pole of the cell (Fig. 7). 

With performic acid alcian blue stain, the 

neuroendocrine cytoplasmic granules of the PVN 

neurons gave strong positive reaction. They appeared 

with blue colour concentrated in one cytoplasmic 

pole. Also, the nerve fibers appeared with positive 

granules (Fig. 8).  

 

The PVN magnocellularne urons were subjected to 

Anti-CGA antibody using PAP technique and gave 

positive reaction. Their cytoplasmic granules stained 

with brown colour. They appeared small, 

accumulated at one cytoplasmic pole and showed 

moderate reaction (Fig. 9). The PAP technique using 

Anti-NSE antibody application on the PVN neurons 

gave astrong reaction indicated by dark brown colour. 

Their positive cytoplasmic granules were small and 

filled the whole cytoplasm (Fig. 10). 

 
Electron microscopical structure: 

The neuron appeared large polyhedral in shape, 

contained electron lucent cytoplasm and large 

eccentric euchromatic nucleus with prominent 

nucleolus. Protoplasmic astrocytewas noticed 

associated with the PVN neuron, it appeared small 

oval cell with cytoplasmic processes and electron 

dense cytoplasm housing euchromatic oval central 

nucleus (Fig. 11). The cytoplasmic organelles of the 

neurons were represented by many mitochondria 

distributed all over the cytoplasm, many granular 

cisternae of rER, Golgi apparatus, numerous 

ribosomes and some electron dense secretory 

granules (Fig. 12). 

 
2) Supraoptic nucleus: 

Light microscopical structure: 

Anatomically, the hypothalamic Supraoptic Nucleus 

(SON) of the adult New Zealand rabbit was located 

dorsolateral to the optic chiasma. It appeared to be 

formed of two portions; the first one was the thin 

medial portion which found only dorsal to the optic 

chiasma toward the center of the brain. While, the 

second portion was thick lateral portion that 

surrounding the optic chiasma laterally (Fig. 13).  

 
The neurons of the thin medial part of the SON were 

extended in the form of compact aggregates dorsal to 

the optic chiasma. These neurons appeared large oval 

or pyramidal shaped cells with vesicular oval 

eccentric nuclei and lightly stained cytoplasm 

intermingled with some apoptotic cells with 

condensed flattened nuclei and deeply stained 

cytoplasm (Fig. 14). They supported by glia cells. On 

the other hand, the neurons of the lateral part 

arranged in irregular groups or rows permeated by 

continuous blood capillaries. They appeared oval or 

pyriform in shape contained vesicular round eccentric 

nuclei with clear nucleoli and basophilic cytoplasm 

(Fig. 15). Groups of nerve fibers were present in 

between the neurons. Also, the neuroglia cells in 

close association to the neurons were present. 

 
In a cross section through the two portions of SON, 

stained with Grimelius silver impregnation, the 

neurons showed intense brownish black argyrophilic 

granules distributed all over the cytoplasm and 
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cytoplasmic processes (Fig. 16). By using lead 

Hematoxylin stain, the cytoplasmic granules reacted 

strongly giving blue-black colour (Fig. 17). 

 
The cytoplasmic neuroendocrine granules appeared 

with purple violet colour when subjected to Gomori's 

aldehyde fuchsin stain. The reaction appeared with 

different degrees weak, moderate and strong 

reactions. The pyramidal cells of the medial portion 

appeared with moderate reaction in their cytoplasmic 

neuroendocrine granules. While the pyriform neurons 

of the lateral portion having moderate reaction in 

some cells and strong reaction in other cells. The 

granules concentrated in one cytoplasmic pole (Figs. 

18). 

 
In a section stained with Gomori's chrome alum 

Hematoxylin stain, the SON neurons showed deeply 

stained neurosecretory granules. They appeared dark 

blackish blue in colour. The granules concentrated 

mainly in one pole of the cell (Fig. 19). 

 
The neuroendocrine cytoplasmic granules of neurons 

of the two portions gave moderate to strong reaction 

with performic acid alcian blue stain. They appeared 

with blue colour concentrated in one cytoplasmic pole 

(Fig. 20). 

 
The SON neurons were subjected to Anti-CGA 

antibody using PAP technique and gave weak to 

moderate reaction. Their cytoplasmic granules stained 

with brown colour. They appeared small and filled 

the whole cytoplasm and cytoplasmic processes (Fig. 

21). The blood capillary contained positive granules. 

The application of PAP technique using Anti-NSE 

antibody resulted in moderate to strong reaction of 

brown colour in the SON neurons. The positive 

cytoplasmic granules appeared small in size and filled 

the whole cytoplasm (Fig. 22). 

 
Electron microscopical structure: 

The SON neurons appeared pyriform in shape with 

electron lucent cytoplasm and spherical eccentric 

euchromatic nucleus with prominent nucleolus. The 

neurons were in close association with the neuroglia 

cells. The protoplasmic astrocyte appeared smaller in 

size with electron dense cytoplasm and oval more 

heterochromatic nucleus (Fig. 23). 

 
The cytoplasm of the neuron showed extensive 

network of granular endoplasmic reticulum (rER) 

with dilated cisternae, many mitochondria, Golgi 

apparatus, numerous free ribosomes and some 

electron dense secretory granules (Fig. 24). 

 
There were no microscopic structural differences 

correlated to neither sex nor age of studied animals. 

 

LIST OF FIGURES 

 
Fig. 1: A photomicrograph of the hypothalamus of 

the adult New Zealand rabbit showing an inverted 

pyramidal shaped organization of PVN (P) around the 

3
rd

 ventricle (V). H&E stain, X100.   

 
Fig. 2: A photomicrograph of the hypothalamus of 

the adult New Zealand rabbit showing irregular 

distribution of PVN-neurosecretory cells (arrows) that 

arranged in the form of clusters and irregular groups 

supported by glia cells (arrowheads). H&E stain, X 

400. 

 
Fig. 3: A cross section through the PVN of the adult 

New Zealand rabbit showing multipolar neurons 

(arrows) with vesicular nuclei, neuroglia cells 

(arrowheads) associated with the neurons. Toluidine 

blue stain, X1000.   

 
Fig. 4: A section through PVN neurons of the adult 

New Zealand rabbit showing different multipolar 

neurons (arrows) with argyrophilic granules of dark 

brownish colour distributed all over the cytoplasm. 

Note, the nerve fibers contain positive granules 

(arrowheads). Grimelius silver impregnation stain, 

X1000.    

 
Fig. 5: A photomicrograph of PVN neurons in adult 

New Zealand rabbit showing positive blue-black 

reaction of different degrees in the cytoplasmic 

granules (arrows). Lead hematoxylin stain, X1000. 

 
Fig. 6: A cross section through the PVN of the adult 

New Zealand rabbit showing weak (arrowheads), 

moderate (arrows) and strong (double arrows) 

reaction (purple violet colour) in the neurons. 

Gomori's aldehyde fuchsin stain, X1000. 

 
Fig. 7: A section through the PVN of the adult New 

Zealand rabbit showing deeply stained pyramidal 

neurons (arrows) with dark blackish blue colour. 

Gomori's chrome alum hematoxylin stain, X1000. 

 
Fig. 8: A section through the PVN of the adult New 

Zealand rabbit showing moderate to strong reaction 

(intense blue colour) in the neuroplasm of different 

neurons (arrows). Performic acid alcian blue stain, 

X1000. 

 
Fig. 9: A photomicrograph of the PVN of the adult 

New Zealand rabbit showing moderate reaction 

(brown colour) in cytoplasmic granules of the 

neurons (arrows). Immunoreaction with Anti-CGA 

antibody, X1000. 
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Fig. 10: A cross section through the PVN of the adult 

New Zealand rabbit showing their neurons with 

strong reaction (dark brown colour) in their 

cytoplasmic granules (arrows). Immunoreaction with 

Anti-NSE antibody, X1000. 

 
Fig. 11: An electron micrograph of the PVN of the 

adult New Zealand rabbit showing polyhedral 

neurons (arrows). Protoplasmic astrocyte (arrowhead) 

appeared small and oval with euchromatic central 

nucleus (N) and electron dense cytoplasm. Uranyle 

acetate and lead citrate stain, X3000. 

 
Fig. 12: A higher magnification of figure (11) 

showing the PVN neuron with euchromatic nucleus 

(N), many mitochondria (M), many rER cisternae 

(R), Golgi apparatus (G), numerous free ribosomes 

(F) and some electron dense secretory granules 

(arrows). Uranyle acetate and lead citrate stain, X 

12000. 

 
Fig. 13: A cross section through the hypothalamus of 

the adult New Zealand rabbit showing the SON 

formed of a thin medial part (M) and a thick lateral 

part (L). Note, the optic chiasma (O). H&E stain, 

X100.   

 
Fig. 14: A higher magnification of figure (13), 

showing the medial part of the SON contains large 

oval or pyramidal neurons (arrows) with vesicular 

nuclei and lightly stained cytoplasm intermingled 

with some apoptotic cells with condensed nuclei and 

deeply stained cytoplasm (arrowheads). Note, the 

optic chiasma (O). H&E stain, X1000.   

 
Fig. 15: A higher magnification of figure (13), 

showing large oval and pyriform neurons (arrows) 

with vesicular round nuclei and basophilic cytoplasm 

in the lateral part of SON. The neurons supported by 

glia cells (arrowheads). Note, the optic chiasma (O) 

and the blood capillary (C). H&E stain, X1000.     

 
Fig. 16: A section through the lateral portion of the 

SON of the adult New-Zealand rabbit showing 

neurons with strong argyrophilic granules of 

brownish black colour (arrows). Grimelius silver 

impregnation stain, X1000.  

 

Fig. 17: A photomicrograph of the SON of the adult 

New Zealand rabbit showing the neurons of the 

lateral portion with strong positive (blue-black) 

reaction (arrows). Lead hematoxylin stain, X1000. 

 
Fig. 18: A higher magnification of the lateral portion 

of the SON in the adult New Zealand rabbit showing 

moderate purple violet reaction in some neurons 

(arrowheads) and strong  reaction (arrows) in the 

others. Gomori's Aldehyde fuchsin stain, X1000. 

 
Fig. 19: A section through the SON of the adult New 

Zealand rabbit showing neurons of the lateral portion 

having positive (dark blackish blue colour) reaction 

(arrows). Gomori's chrome alum Hematoxylin stain, 

X1000. 

 
Fig. 20: A photomicrograph of SON of the adult New 

Zealand rabbit showing neurons of the lateral portion 

having moderate to strong blue colouration in their 

cytoplasmic granules (arrows). Performic acid alcian 

blue stain, X1000. 

 
Fig. 21: A section through the SON of the adult New 

Zealand rabbit showing weak to moderate reaction 

(brown colour) in the cytoplasmic granules of 

neurons (arrows). Note, the optic chiasma (O) and the 

blood capillary (C).PAP technique using Anti-CGA 

antibody, X1000. 

 
Fig. 22: A cross section through the SON of the adult 

New Zealand rabbit showing the cytoplasmic 

granules of neurons with moderate to strong reaction 

of brown colour (arrows). Note, the optic chiasma 

(O). PAP technique using Anti-NSE antibody, 

X1000. 

 
Fig. 23: An electron micrograph of the lateral portion 

of the SON of the adult New Zealand rabbit showing 

pyriform neuron (arrow) containing large spherical 

eccentric euchromatic nucleus (N) with clear nucleoli, 

electron lucent cytoplasm and axon (A). Note, the 

protoplasmic astrocyte cell (arrowhead). Uranyle 

acetate and lead citrate stain, X3000. 

 
Fig. 24: A higher magnification in the neuron of the 

lateral portion showing euchromatic nucleus (N), 

many mitochondria (M), extensive dilated cisternae 

of rER (R), Golgi apparatus (G), numerous free 

ribosomes (F), and few electron dense secretory 

granules (arrows). Uranyle acetate and lead citrate 

stain, X12000. 
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DISCUSSION 

 
Hypothalamus includes three groups of neurons; 

anterior, middle and posterior ones that the name of 

the neuron groups was given according to the position 

of each. The anterior group was composed of 

supraoptic and paraventricular nuclei (Cotea et al., 

2007). 

 

1- The Paraventricular Nucleus (PVN): 
It has been found that, the hypothalamic PVN of the 

adult New Zealand rabbit could be characterized as 

an inverted pyramidal-shaped organization located on 

the two lateral sides of the 3
rd

 ventricle. Their neurons 

showed irregular distribution as clusters and irregular 

groups permeated with blood capillaries. Similar 

organization was showed in white rat (Flament-

Durand and Dustin, 1972). Nearly similar results 

regarding the site of the nucleus but differ in their 

neurons distribution recorded in mouse (Barry, 1975), 

cat (Bisset et al., 1970) and dog (Leontovich, 1970). 

In albino rat, Hyyppȁ (1969); in human, Swaab and 

fliers (1985) and Zaborszky et al. (2008) stated that 

the PVN located along the 3
rd

 ventricle and contained 

groups of large, darkly stained neurons.  

 

Both the paraventricular and supraoptic nuclei of 

adult New Zealand rabbit were permeated by many 

blood capillaries and supported by neuroglia cells. In 

this respect, Ambach and Palkovits (1979) stated that 

the PVN and SON were the most highly vascularized 

parts of the hypothalamus. Leveque (1983) in adult 

white ratadded that the dense vascularity may be 

interpreted as an indication of high metabolic activity. 

 

There was a close association between the neurons 

and neuroglia cells in the PVN and SON. This 

augmented by Duan et al. (2004) who recorded that 

the magnocellular neurons connected with the 

astrocytes by a gap junction and there was a rapid 

adaptive signal structure between neurons and 

astrocytes in response to stimulation. 

 

In adult New Zealand rabbit under investigation, the 

PVN neurons appeared as large polyhedral cell 

contained large eccentric euchromatic nucleus with 

prominent electron lucent nucleolus and electron 

lucent cytoplasm showed many distributed 

mitochondria, multiple cisternae of rER, numerous 

ribosomes and few electron dense secretory granules. 

Similar results were recorded in rat (Kalimo, 1975 

and Gregory et al., 1980) who observed a single 

neuronal type. While, in adult dormouse Machfn-

santamaria (1978) described 3 types of PVN neurons; 

light, dark neurons and intermediate type neurons 

which showed some of the features of both. 

 

2- The Supraoptic Nucleus (SON): 

The present study showed that, the hypothalamic 

SON of the adult New-Zealand rabbit was located 

dorsolateral to the optic chiasma and formed of two 

portions; a thin medial part found only dorsal to the 

optic chiasma extended in form of compact 

aggregates and a thick lateral part surrounding the 

optic chiasma laterally and their neurons arranged in 

irregular groups or rows. Similar results were 

recorded in albino rat (Freund-Mercier et al., 1994) 

and cat (Bisset et al., 1970) as well as in human 

(Fliers et al., 1985).  

 

Our observation revealed that, the neurons of the thin 

medial part of the SON appeared large oval or 

pyramidal shaped with vesicular oval eccentric nuclei 

and lightly stained cytoplasm intermingled with some 

apoptotic cells containing condensed flattened nuclei 

and deeply stained cytoplasm. On the other hand, the 

neurons of the lateral part appeared oval or pyriform 

in shape contained vesicular round eccentric nuclei 

with clear nucleoli and basophilic cytoplasm. Nearly 

similar results were recorded in rabbit (Felten and 

Cashner, 1979), rats (Bazhanova et al., 1998), mouse 

(Barry, 1975) and guinea pig (Sofroniew et al., 1979). 

Different results were obtained in cow (Cotea et al., 

2007). 

 

Ultrastructurally, the SON neurons showed signs of 

active protein synthesis processes; extensive network 

of granular endoplasmic reticulum (rER) with dilated 

cisternae, many mitochondria, Golgi apparatus and 

numerous free ribosomes. This result augmented by 

results of Bazhanova et al. (1998) in waster rat. 

Generally, the SON neurons have abundant Nissl 

substances and neurosecretory granulesas revealed by 

Scharrer and Scharrer (1954). 

 

The PVN and SON neurons under investigation 

contained few secretory granules. This result was 

disagreed with that discussed by some previously 

mentioned authors. In this respect, Kalimo (1975) in 

rat and Bisset et al. (1970) in cat explained that the 

number of neurosecretory granules varies from cell to 

cell. The decrease of their number in stimulated 

neurons considered to corroborate the proposed 

existence of an extragranular phase axoplasmic 

transport mechanism in PVN and SON neurons 

through the hypothalamo-hypophysial tract via the 

nerve fibers to the pars nervosa and had been 

discharged during stimulation. 

 

It has been found that, the two nuclei in our study 

gave positive reaction appeared as brownish black 

coloured granules after treatment with Grimelius 

technique. This intense positive reaction indicates that 

these cells contained argyrophilic endocrine granules. 

The argyrophilic reactions caused by CGA as 

recorded by Lundqvist et al. (1990). This reaction 

discussed by Bancroft and Gamble (2008) who 

explained that the argyrophil stain after addition of 

reducing agent that reduce the bounded silver salts 

from Ag+1 to metallic silver Agᵒ which was 
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deposited and so the cellular organelles make 

absorption to the silver salts from the basic solution 

and give the positive colour. Consequently, Cetin 

(1992) in guinea pig, cattle, pig and man stated that 

the argyrophilic stain has recently been attributed to 

chromogranin A, an acidic glycoprotein that is 

present in many endocrine cells. 

 

The neurons of the two nuclei reacted positively with 

Lead haematoxylin, this reaction explained by Solcia 

et al. (1968) and Bancroft and Gamble (2008) as the 

carboxyl groups released from the polypeptide 

secretion inside any endocrine cells reacted with and 

changed the colour of basic dyes as lead 

haematoxylin. Also, the use of acid hydrolysis prior 

to the staining gave a better result due to aid in the 

elaboration to the carboxyl groups to be free and give 

their reaction with the stain. 

 

Regarding the specific stains, we applied some classic 

histochemical methods which could detect and 

identify the neuroendocrine cells in the PVN and 

SON in addition to some IHC reactions which react 

and recognize general biomarkers specific to 

neuroendocrine cells. All techniques served for 

identifying these cells, proving their neural origin and 

regulatory peptides in the form of neurosecretory 

granules. This work was supported by Scharrer 

(1967). These reactions were depending upon 

identification of certain substances (amino acids) that 

reacted with the active radical of the stain or by 

demonstration of products resulting from either 

oxidation orreduction of the disulphide bonds present 

in neurosecretory materials (Watkins, 1975). 

 

According to Scharrer and Scharrer (1954) and Sloper 

(1989), the aldehyde fuchsin stain was a technique 

used for identification of neurosecretory materials in 

hypothalamus and hypothalamo-hypophysial tract. 

This dye has a special affinity for highly reducing 

groups in the sulfated amino acids. Sloper (1989) 

explained that the neuroendocrine cells rich in 

cysteine amino acids contain a highly reducing 

essential groups (disulphide“-SS”). The SS- group 

reduced to sulphydryle (-SH) groups which react with 

the active radical of this stain and produce the 

positive colour. 

 

Positive reaction of both nuclei under investigation by 

using chrome alum haematoxylin stain was discussed 

by Pearse (1977) who stated that this technique used 

for identification of NSM in hypothalamus and 

hypothalamo-hypophysial tract as this dye has a 

special affinity for the sulphydryle (-SH) groups of 

the special protein present in the neurosecretory 

materials. 

 

According to Bancroft and Stevens (1996), the 

neurosecretory materials inside the axons of 

neurohypophysis were stained well with the 

performic acid-alcian blue technique of Adams and 

Sloper (1955). With this technique, the 

neuroendocrine cytoplasmic granules of the PVN 

neurons of adult New Zealand rabbit gave strong 

positive reaction of blue colour concentrated in one 

cytoplasmic pole. Also, the nerve fibers appeared 

with positive granules. Similar results were observed 

by Adams and Sloper (1955) in human who revealed 

that, the positive PA-AB blue material was 

aggregated in the cell bodies of the PVN neurons and 

spread down their axons. This method demonstrating 

the presence of disulphide (–SS) groups which were 

essential for the synthesis of the neurosecretory 

materials in the neurosecretory cells according to Rao 

et al. (1988) that indicating the presence of cystine 

and cysteine rich NSM and the intensity of the blue 

colour depended on the amount of disulphide groups. 

This reaction explained by Adams and Sloper (1956) 

who recorded that the cysteine or cystine amino acids 

in the tissue oxidized with very strong oxidant as 

performic acid resulting in cysteic acid (sulphonate 

active acid radicals) which react with the active basic 

radical of the Alcian Blue stain and give the blue 

positive colour. 

 

According to Bancroft and Gamble (2008), the 

neurosendocrine cells (NECs) achieved the 

production of specific peptides by coordinated gene 

expressions. The chromogranin A (CGA) was a 

member of family glycoprotein associated with the 

matrix of neurosecretory granules (Lassman et al., 

1986) which may regulate peptide secretion (Wand et 

al., 1991). Histologically, CGA was an 

immunohistochemical marker identifies NECs 

containing numerous NSGs (Bancroft and Gamble, 

2008). Consequently, the two nuclei of the 

hypothalamus subjected to Anti-CGA antibody using 

PAP technique. It reacted with an epitope on the C-

terminal half of the CGA molecule and gave positive 

reaction appeared as brown coloured immune 

reactivecytoplasmic granules. These results discussed 

by Huttner et al. (1991) and Taupenot et al. (2003) 

who explained that the NECs produce a variety of 

bioactive peptides and amines stored in large dense-

core vesicles and in small neurotransmitter synaptic-

like vesicles. Some proteins were associated with 

these vesicles as granins (chromogranin and 

secretogranin) and synaptophysin which have been 

utilized as specific biomarkers of NECs. 

 

According to Schmechel et al. (1978), the Neuron 

Specific Enolase was the enolaseisoenzyme found in 

NECs. Its presence was independent on the number of 

NSGs and its IHC identification was of some value in 

establishing the neuroendocrine phenotype in poorly 

granulated cells (Bancroft and Gamble, 2008), so that 

specimens in our study were treated with Anti-NSE 

antibody using PAP technique and showed strong 

immunoreactive cytoplasmic granules with dark 

brown colour which appeared small and filled the 
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whole cytoplasm. The same positive reaction 

observed in the NECs of the pancreas, pineal gland, 

thyroid gland, pituitary gland and adrenal medulla of 

the rat, monkey and human (Schmechel et al., 1978). 

Murray et al. (1993) recorded that strong positive 

reaction indicate that these tissues expressed different 

isozymes of enolase either the αα or ββ isozymes of 

enolase. 
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هٌطمث ها خحح الوِاد في ركْس ّاًااذ الأسًاا الٌيْصيدًاذل الةال اث. ّاسادِذفح ُازٍ علي الوجوْعث الأهاهيث هي  اجشيح ُزٍ الذساسث

الذساسث خْطيف ُزت الخديا ُسدْلْجيا لدْضيح الٌشاط الْظيفى لِزت الوٌطمث. خن خجويع العيٌاج ّفحظِا ّخجِيضُا للفحض بكل هي 

َ, بعا  الظاة اج ال ياش الخاطاث ّالداي خكشاف عاي كافاث الوجِش الضْئي ّالإلكدشًّي الٌافز, ّرلك عي طشيك إجشاء طاة اج عاها

حةيةاج ال ذد الظواء ّأيضآ بع  الظة اج الخاطث الدى خكشف عي حةيةاج ال ذد الظواء العظاةيث بالإضاافث إلاي بعا  الدفااعدج 

الٌااْات الْطائيااث  -أ: ي خدكااْى الوجوْعااث الأهاهيااث هااي هٌطمااث هااا خحااح الوِاااد هااي ًااْاخي -الٌساايجيث الوٌاعيااث ّأظِااشج الٌدااائ  هااايلي 

الوجاّسٍ للةطيي  ظِشج الٌْات الْطائيث الوجاّست للةطيي في شكل هجوْعاج هٌفظلث هي الخديا العظةيث هخدلفاث الأشاكا) غه ضلياث, 

 ُازٍ الوجوْعااج هاي الخدياا هْجاْدٍ علاى جااًةي الةطايي الخالار للوا . , هذّست, بيضااّيث ُّشهياث الشاكلت خداذاعل هاع عدياا دبمياث

باسدخذام الفحض الوجِشل الإلكدشًّي, ظِشج الخديا العظةيث للٌْات الْطائيث الوجااّست للةطايي هدعاذدت الأضادت خحداْل علاي ًاْات 

علاى الدظاالةث  ظِشج الٌْات الْطائيث فْق الةظاشيث ب:  - جاًةيث حميميث راج كشّهاخيي حميمي هدْصت. الٌْات الْطائيث فْق الةظشيث 

ْاجذ فْلَ ّهحيطث باَ جاًةياا أفمياا ّخةاذّ فاي شاكل جاضأيي. الجاضء الأّ) ّساطي سلياك هْجاْد بالاذاعل فماظ علاى الةظشيث , حير خد

الدظالةث الةظشيث بيٌوا ظِش الجضء الخاًي جاًةي سويك هدْاجذ علي الدظالةث الةظشيث ّهحيظ بِا أفمياا. ّجاذج عدياا دبمياث هددذاعلاَ 

ةيث للجاضء الْساطي الشلياك فاي شاكل هجااهيع طا يشت خدكاْى هاي ًاْعيي هاي الخدياا, علياث هع الخديا العظةيث. ظِشج الخديا العظ

ُشهيث أّ بيضاّيث الشكل. بيٌوا, الخديا العظةيث في الجضء الجاًةي الساويك ّصعاح فاي شاكل هجوْعااج هاي الخدياا ه ضلياث خحداْل 

ِشج ُزت الخديا العظةيث ه ضلياث الشاكل خحداْل علاى ًاْات علي ًْات هذّست الشكل جاًةيث. باسدخذام الفحض الوجِشل الإلكدشًّي, ظ

حميميث جاًةيث هسدذيشت الشكل راج كشّهاخيي حميمي ًّْيث ّاضحث ّسيدْبدصم فاخح اللْى. باسدخذام الظاة اج ال ياش عاطاث, ظِاشج 

ظِاشج الخدياا العظاةيث فاى الجاضئيي  في طْست هجوْعاج هي الخديا بيٌواا الخديا العظةيث الوكًْث للٌْات الْطائيث الوجاّست للةطيي

الوكًْيي للٌْات الْطائيث فْق الةظشيث في طْست هجوْعاج هٌفظلث أّ هْصعث ّخفاعلح الخدياا الوكًْاث للٌاْاخيي  خفااعد إيجابياا هاع 

لعظااةيث للجااضئيي باسادخذام الظااة اج الخاطاث, اظِااشج الخدياا العظااةيث للٌاْات الْطائيااث الوجااّست للةطاايي ّالخدياا ا ُازت الظااة اج.

الوكًْيي للٌْات الْطائيث فْق الةظشيث خفاعد إيجابيا هاع كال الظاة اج الخاطاث الوسادخذهث ّكازلك هاع هضااداج الكشّهاْجشاًيي إياَ 

 ّالايٌْلايض الخاص بالخديا العظةيث.
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