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Summary. The objective was to acquire evidence regarding the secretory capacity of 
cells in the pars tuberalis of the rat pituitary by the application of immunocytochemical 
staining. For this purpose the conjugated antibody and immunoglobulin-enzyme bridge 
techniques were utilized with antisera to the following hormones of the pars distalis: human 
somatotropin, human thyrotropin, human fl-melanotropin, ovine luteinizing hormone (LH), 
porcine fll~-ag-corticotropin, and fll-94-corticotropin. 0nly LH-containing cells were demon- 
strated. They were exceedingly rare in the cephalic pars tuberalis beneath the median 
eminence. The frequency of LH-cells was greater in the pars tuberalis associated with the 
infundibulum and increased distally. LH-cells were most common ventrolateral to the in- 
fundibular stem and occurred singly and in clusters. These results indicate that following 
hypophyseetomy the portion of the pars tuberalis that remains in situ has the capacity to 
secrete only LH of all the pars distalis hormones. 

Key words: Pituitary gland - -  Cytology - -  Pars tuberalis - -  Immunocytochemistry - -  
Luteinizing hormone. 

Introduction 

The physiologic role of the hypophyseal pars tuberalis is almost totally 
unknown. Investigation of this problem is needed because, as pointed out by 
numerous previous investigators, much of the pars tuberalis remains in the 
body after hypophysectomy and might compensate for loss of pituitary hormones. 
Furthermore, adherence of the pars tuberalis to the median eminence could 
explain why extracts of the hypothalamus have been found to contain activities 
characteristic of certain hormones secreted by the pars distalis. Thus, a sub- 
stance possessing thyroid-stimulating activity is reported to be released by 
cultured guinea pig hypothalamus (Petrovic and Porte, 1963) and to occur in 
the stalk-median eminence area of the rat (Bakke and Lawrence, 1967). Also, 
corticotropic activity appears to exist in the hypothalamus of the beef (McCann 
and Haberland, 1959; Royce and Sayers, 1958, 1960), dog (Schally et al., 1962), 
hog (Guillemin et al., 1962), and rat (Mialhe-Voloss eta/ . ,  1968). Luteinizing 
hormone (LH) (Guillemin et al., 1963) and follicle-stimulating hormone (Courrier 
et al., 1963) are present in extracts of sheep hypothalamus and LH occurs in 
extracts of rat median eminence--pituitary stalk (Gay et al., 1970). Although 
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in some of these studies an a t t e m p t  was made to el iminate the pars tuberal is  as a 

factor,  in others  the  pars tuberal is  was excised together  with the  hypo tha lamus  

and could have  contr ibuted hormones to the extract .  In  regard to secretion of 

hormones by the pars tuberalis  following hypophysec tomy,  Lostroh (1963) found 

tha t  the testes of some hypophysec tomized  rats  do not  involute  and a t t r ibu ted  

this result  to product ion of gonadotropin  by cells associated with the infundibular  

stalk above the d iaphragma sellae. 

The recent  deve lopment  of immunocytochemica l  procedures and their  ex- 

tensive appl icat ion to the s tudy  of p i tu i t a ry  hormones  provide  a ready  means 

for evaluat ing  the  secretory potent ia l  of the  pars tuberalis.  In  this s tudy  we 

repor t  the results of our a t t empts  to demons t ra te  in the rat  pars tuberal is  the 

presence of cells competen t  to secrete hormones with immunologic  propert ies  

like the hormones of the pars distalis. 

Material and Methods 
Twenty female and 17 male, young adult Sprague-Dawley rats were maintained in air- 

conditioned quarters with a lighting schedule of 14 hr light and 10 hr darkness/day. They 
were killed by decapitation and the hypothalamic-hypophysial complex was fixed by immer- 
sion in Bouin's fluid. After being embedded in Tissuemat, the area was sectioned serially at 
3 or 5 ~z on either a sagittal or transverse plane. Regularly spaced sections in the series were 
stained with cresyl violet to permit selection of the most desirable areas for analysis of the 
pars tuberalis. 

Sections representing all regions of the pars tuberalis in each animal were "stained" 
immunocytochemically. Thus for a specimen cut in a transverse plane, sections of the pars 
tuberalis were prepared at the cephalic end of the median eminence, the broadest part of the 
median eminence, the origin of the infundibulum, the upper region of the infundibular stem, 
and near the junction of the stem with the hypophysis. Generally employed for immuno- 
cytochemistry was the conjugated antibody method of Nakane and Pierce (1967); for some 
animals this procedure was supplemented with the immunoglobulin-enzyme bridge technique 
of Mason et al. (1969) because theoretically the latter method provides greater sensitivity. 
Sections containing pars tuberalis were treated for detection of hormones found in the pars 
distalis by using antisera to h-somatotropin 1, r-prolactin, fll-24_ and p-fllv-a~-corticotropins, 
h-thyrotropin, o-luteinizing hormone and h-melanotropin. Prior publications from this 
laboratory supporting the specificity of these antisera for demonstrating specific cells of the 
rat pars distalis are as follows: somatotropin and prolactin, Baker et al. (1969); corticotropin 
and melanotropin, Baker et al. (1970), Baker and Drummond (1972); thyrotropin, Baker and 
Yu (1971a, b); and luteinizing hormone, Baker et al. (1972). 

The following steps were taken to control the observations. In order to verify the effec- 
tiveness of the procedure for the pars distalis, a control slide bearing a section of the hypo- 

1 A small letter preceding the name of a hormone indicates the species of origin: h, human; 
r, rat; o, ovine; p, porcine. 

Fig. 1. Transverse sections through median eminence, infundibular stem, and pars tuberalis 
of adult female rat arranged in cephalo-caudal order (a e); stained immunocytechemically 
for LH-cells. In all photographs interrupted line marks boundary between pars tuberalis 
and median eminence or infundibular stem. • 137. (a) and (b) LH-cells absent from pars 
tuberalis in tuberoinfundibular sulcus and in its broad expanse beneath median eminence. 
(c) In this section of infundibular stem LH-cells are absent from all of pars tuberalis including 
that on dorsolateral side beneath caudal end of tuberoinfundibular sulcus. (d) LH-cells 
clustered in pars tuberalis on one side of stem. (e) Near junction of stem and hypophysis, 
LH-cells lie singly and in a group in pars tuberalis. In Fig. I d and e erythrocytes by virtue 
of their endogenous peroxidase should not be confused with LH-cells 
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Fig. 2 Fig. 3 
Fig. 2. Enlargement of LH-cell cluster on right side in Fig. 1 e. x 600 

Fig. 3. One side of infundibular stem showing LH-cells in lateral pars tuberalis and one cell 
(arrow) in dorsal extension toward tuberoinfundibular sulcus, x 130 

physis was always included with a group of slides representing the pars tuberalis. Also, with 
antiserum which permitted staining of cells in the pars tuberalis, additional specificity controls 
included sections prepared with the immunocytochemical procedure but with (a) normal 
rabbit serum substituted for the specific hormone antiserum or (b) prior absorption of the 
specific antiserum with the hormonal antigen. In both types of controls no staining was 
obtained. 

Results 

For  descript ion,  the  pars  tubera l i s  will be subdiv ided  into two regions, i.e., 
a cephalic por t ion  t h a t  is a t t a c h e d  to  the  vent ra l  surface of the  med ian  eminence,  
and  a caudal  pa r t  t h a t  pa r t i a l l y  envelops the  p rox imal  por t ion  of the  in fund ibu lum 
and  covers the  vent ra l  and  ven t ro la te ra l  surfaces of the  in fundibu la r  s tem. 

No s ta ining was ob ta ined  in the  cephalic pars  tubera l i s  (Fig. 1 a, 1 b) wi th  
any  of the  ant i sera  avai lab le  wi th  the  except ion  of i nd iv idua l  LH-cel ls  2, or 
small  clusters of them,  in two of 20 females and  two of 17 males.  Thus  in th is  
por t ion  of the  pars  tubera l i s  the i r  incidence was i r regular  and  m a y  be insignif icant .  
LH-cel ls  were cons tan t ly  present  in the  caudal  pars  tubera l i s  (Fig. l d ,  l e )  wi th  
thei r  re la t ive  number  increasing as the  hypophys i s  was approached .  LH-cel ls  
occurred in groups alongside por ta l  vessels on the  ven t ra l  and  ven t ro la t e ra l  sides 
of the  irffundibular  s tem (Fig. 2). Al though  usua l ly  absen t  (Fig. i c), LH-cel ls  
somet imes  appea red  in the  por t ion  of the  pars  tubera l i s  t h a t  lies in the  cauda l  
pa r t  of the  la te ra l  t ube ro in fund ibu la r  sulci (Fig. 3). Al though  mak ing  up  a small  
p ropor t ion  of the  to ta l  pa renchymal  cell popula t ion ,  LH-cel ls  were demon-  
s t r a t ed  in the  pars  tubera l i s  of all males  and  all  females b u t  one. No signif icant  
differences in LH-cel ls  could be de tec ted  between males  and  females.  

2 Since the functional role of parenehymal cells in the pars tuberalis is not known, they will 
be designated by the name of the hormone they contain, e.g., "luteinizing hormone or LH- 
cells," rather than by the terms applied to specialized cells of the pars distalis. 
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Apart from corticotrophs, which sometimes extended for a very short distance 
into the most caudal part of the pars tuberalis, no cells were identified in the 
pars tuberalis that  contained somatotropin, thyrotropin, melanotropin or pro- 
lactin. 

Discussion 

Our demonstration with immunocytochemistry that  LH-cells occur in the 
caudal portion of the rat pars tuberalis confirms the inferences drawn by several 
investigators who utilized other experimental procedures. Thus, PAS-positive 
basophils, considered to be gonadotropic cells, were observed in this region by 
Legait et al. (1970), Klein et al. (1970), and Stoeckel et al. (1973); further, their 
presence has been revealed with electron microscopy (Dellmann et al., 1974). 

In view of the rather small number of LH-cells, it follows that  our study has 
not thrown light on the secretory activity of the great majority of parenchymal 
cells that  compose the remainder of the pars tuberalis. As observed in the rat  
with the light microscope, most cells appear chromophobic while a smaller 
number are cyanophilic, periodic-acid-Schiff (PAS)-positive, or erythrosinophilic 
(Legait et al., 1970; Klein et al., 1970). With electron microscopy a large group 
of parenchymal cells possess no secretory granules (Oota and Kurosumi, 1966), 
most of these being designated "follicular cells" (Dellmann et al., 1974) because 
they tend to encompass a cavity. However, a secretory role is clearly indicated 
for other cells that  contain dense granules measuring 100-150 m~ in diameter 
(Klein et al., 1970; Stutinsky et al., 1964; Rinne, 1966; Stoeckel et al., 1973). 
Indeed, Klein et al. (1970) suggested the probability that  the granulated cells 
produce corticotropin or thyrotropin, this idea being based primarily on similarity 
in diameter of their cytoplasmic granules to those in the corticotroph and thyro- 
troph of the pars distalis. Our inability under carefully controlled conditions to 
demonstrate the presence of corticotropin or thyrotropin in these cells with 
immunocytochemistry makes this possibility highly unlikely. 

Finally, two instructive generalizations may be drawn from our observations. 
First, the apparent absence of thyrotropin, corticotropin, melanotropin, somato- 
tropin and prolactin from the pars tuberalis indicates that  when such activities 
appear in hypothalamic extracts the source must be cells other than those in the 
pars tuberalis. Second, following hypophysectomy, the only one of the hormones 
studied that  might be secreted into the circulation by the pars tuberalis is a 
gonadotropin. If during pituitary ablation the pituitary stalk is severed close to 
the median eminence, few LH-cells will remain to do this. Although Stutinsky 
et al. (1964) have described proliferation of gonadotrophs (FSH-cells) and cortico- 
trophs in the pars tuberalis after hypophysectomy, more definitive analysis of 
the remaining tuberal cells is needed. 
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