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Abstract. Prolactin secreting cells are identified in the pars distalis of Mus platythrix
by conventional methods of light and electron microscopy. Two types of prolactin
secreting cells are recognised. These types are estrone-sensitive, mammotrophic
type I, and luteotrophic type II, respectively. Histochemical analysis revealed that
the cells are rich in RNA, basic proteins, alkaline phosphatase and are resistant
to extraction with 0'5% trichloroacetic acid. Quantitative data showed that the
prolactin secreting cells increase during pregnancy, lactation and estrone treatment.
Estrone at low dose levels caused immense hyperplasia whereas at higher levels there
was no corresponding increase in the percentage of type I cells. Ultrastructurally,
prolactin secreting cells are characterised by the presence of stacked endoplasmic
reticulum, oval or irregular secretory granules. The Golgi apparatus is seen rich in
vacuolar system.
Keywords. Mouse; prolactin secreting cells; mammotrophic; luteotrophic; estrone;
histochemistry.

1. Introduction
Prolactin (LTH) secreting cells are known for their plurality of function (Meites and
Nicoll 1966). They have been recognized as a distinct category of serous cell type
(acidophils) in a variety of mammals including rat (pasteels 1963), mouse (Herlant
1964; Sano 1967), bat (Herlant 1964) and squirrel (Dhaliwal and Prasad 1965).
Electron microscopic studies on rat, mouse and hamster (Hymer et a/1961; Barnes
1963; Yoshimura and Harumiya 1965; Kurosomi 1968; Dekker 1968) and immunohistochemical studies in rat (Nakane 1970; Moriarty 1973) have also confirmed the
identification of LTH secreting cells. However, a combined cytochemical and electron microscopic study on the LTH secreting cells in any single species of a wild
rodent is lacking. Hence, the present study on the hypophysis of brown spiny mouse,
Mus platythrix, was undertaken.

2. Materials and methods
Adult females of Mus platythrix were collected from the fields around Mysore. They
were maintained in the laboratory for varying periods in cages (14" x 12"x 12"). In
order to avoid overcrowding only 4-5 individuals were kept in each cage. Cycling,
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pregnant and lactating animals, three in each group, weighing 25-35 g were used in
this study.
In order to study the effect of estrone, qualitatively and quantitatively, mice were
divided into two batches:
Batch I. Three groups of mice, three individuals in each group received intramuscular injections of estrone (Centron Research Laboratory, Bombay) in 0'05 ml of
olive oil at doses 1, 2 and 3 p.g respectively per injection on alternate days for 10
days.
Batch II. Five groups of mice, three individuals in each group received intramuscular injections of estrone in 0·05 ml of olive oil at doses 5, 10, 25, 50 and
100 p.g respectively per injection for 10 days on alternate days. Animals were sacrificed one day after the last injection.
All experimental and control animals were fed every day on grains and meat.
Drinking water was given ad lib.
Stress due to the sight of sacrifice of a rat by decapitation was known to cause
prolactin release in other rats kept in the same room (Harms et al 1975). Hence
micewere killed by decapitation taking one individual at a time from the animal room
to the autopsy room. Pituitaries were quickly removed and fixed in HollandeBouin and formol-sublimate fixatives (table 1). The latter gave most satisfactory
results with most of the staining methods. Standard staining methods were followed
to identify LTH secreting cells (table 1).
Three to 5 p.m sections of the pituitaries were subjected to histochemical analysis
as given in table 2.
For electron microscopic studies, pituitaries of pregnant and lactating mice were
fixed in ice-cold 2·5% glutaraldehyde in 0'1 M cacodylate buffer pH 7'4 for 2 hand
embedded in epon 812 resin and araldite. Ultrathin sections were cut with glass
knives on the Porter Blum MTII ultramicrotome and mounted on copper grids.
These sections were then stained with uranyl acetate followed by lead citrate and
examined with JEM-looU and JEM-looC electron microscopes.
Table 1. Tinctorial affinities of LTH and somatotrophic hormone (STH) secreting
cells in M. platythrix,
Reaction
Fixatives

Staining methods

LTH
secreting
cells

STH
secreting
cells

Reference

Hollande-Bouin

PAS/OG

Deep orange

Orange

McManus
(1946)

Formol-sublimate

Performic acid Alcian
blue/PAS/OG

Deep orange

Orange

Heath (1965)

Formol-sublimate

Erythrosin/OG/Anilin blue

Bright red

Orange

Cleveland and
Wolfe (1932)

Hollande-Bouin

Tetrachrome

Red

Yellow

Herlant (1960)

Formol-sublimate

Methasol blue/pAS/OG

Bluish-green

Greenishyellow

Dubois and
Herlant (1968)

Formol-sublimate

Carmoisine/OG/wool
greenS

Bright red

Orange

Brookes (1968)
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Table 2.

Histochemical analysis of LTH secreting cells in M. platythrlx,
Histochemical test

Fixative

*Reaction
+++

Conclusions

Reference

Rich in
proteins

Pearse (1968)

Reaction due
to proteins only

Pearse (1968)

+++

Rich in basic
proteins

Alfert and
Geschwind
(1953)

Methyl green and
Pyronin Y

++

RNA in
cytoplasm

Kumick (1950)

Formol-sublimate

0·1 % Toludine blue

+++

RNA in
cytoplasm

Love (1962**)

Formol-sublimate

RNA extraction by 10%
perchloric acid and stained
as above

Reaction due
to RNA only

Erickson et al
1949

Bouin's fluid

PAS

McManus
(1946)

Chilled 80%
ethanol

Calcium cobalt method:
alkaline phosphatase

Mucopolysaccharides
absent
High alkaline
phosphatase
activity

Camoy

Mercury bromophenol
blue

Camoy

Trypsin digestion and
mercury bromophenol blue

10% neutral
formalin

Fast green FCF

Serra and Corney

+++

Gomori (1950)

* - negative; + weak; ++ moderate; +++ intense.
**cited by Pearse (1968).

Cell counts were made form five fields in each section and at different levels (0'25,
0·5 and 0'75) of the gland. Only conspicuous well-stained cells with nuclei were
counted. The counts of the three levels were averaged. The percentage values
were also calculated. The results of statistical analysis were expressed as mean
±SE. The size of the fields were comparable for all the samples.

3. Results

3.1. Histology of normal tissues

The pituitary gland of M. platythrix is dorsoventrally flattened and is attached to
hypothalamus by a distinct stalk. Anatomically, the gland is divided into three
main parts: pars nervosa, pars intermedia and pars distalis. Hypophyseal cleft is
absent. With PASjOG technique, it is possible to classify the cell types of pars
distalis into two categories, namely, (a) serous, and (b) mucoid cells. The serous
variety of cells which correspond to the conventional acidophils are cytologically
diverse. Among them, one cell type reacts markedly with carmoisine, erythrosin
and methasol blue. They are few in females before puberty, moderate in the cycling
female but occur in a higher concentration during pregnancy and lactation (table 3).
These cells named as type I LTH secreting cells, measure 8 p,m in diameter, are easily
distinguished from somatotrophic hormone (STH) secreting cells by the presence
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Tahle 3. Differences between type I and type II LTH secreting cells in the hypophysis of M. platythrix,

Size

Distribution

Occurrence
Percentage values in

Estrone sensitivity
Probable function

Type II

Type I

Differences
8 I'm

Widely distributed in the pars
distalis
Scarce before puberty; increase
during pregnancy and lactation
Immature
1
Cycling female
12
Pregnant
15
Lactating
19
Increase in number
Mammotrophic

13 I'm

Mid lateral regions of the pars
distalis only
Appear during pregnancy and
involute after parturition
Immature
0
<1
Cycling female
Pregnant
7
<1
Lactating
No response
Luteotrophic

of an eccentric nucleus, conspicuous Golgi region and cup-shaped cytoplasm.
Further, marked differences in their tinctorial affinities are noticed (table I).
Occasionally the type I LTH secreting cells are found in groups of 2-4 cells in close
contact with sinusoids. They are resistant to 0'5% trichloroacetic acid extraction
(figure 1). A numerical increase in cells which are resistant to extraction with O' 5 %
trichloroacetic acid was observed in the pars distalis of pregnant and lactating mice.
Histochemical analysis of the type I LTH secreting cells showed that they are
rich in basic proteins, and show a negative reaction to Periodic acid-Schiff's reagent
(PAS). They are also rich in RNA and show a high alkaline phosphatase activity
(table 2).
3.2. Pregnancy and lactation

The pars distalis becomes richly vascularised during pregnancy and lactation. The
LTH secreting cells by now increase in number. During late pregnancy, a group
of cells, hereafter referred to as type II LTH secreting cells, appear conspicuously in
the mid-lateral regions of the gland (figure 2). Type I LTH secreting cells are also
scattered among them. Though their tinctorial affinities are identical to type I
LTH secreting cells,they are decreased in number (7%) but are on an average 13 /Lm
in diameter (table 3). Corpora lutea are observed in the ovary (figure 3). The
luteal cell membranes are distinct; their nucleiare spherical with distinct nucleoli.
The chromatin in them is evenly dispersed. It is interesting to note that the type II
LTH secreting cells involute rapidly after parturition and are scarce thereafter.
This event in the hypophysis is followed by the involution of corpora lutea in
the ovary after parturition. In the lactating animals active corpora lutea are absent.
The luteal cell membranes are not distinct. Their nuclei are irregular in shape.
3.3. Estrone treatment

While type I LTH secreting cells increase markedly on estrone treatment (figure 4),
those of type II revealed no response. The increase in percentage of type I LTH
secretingcellsis highest at 10 /Lg (44,2 %± 4·7 SEM) (figure8). There is no relation-
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Figures 1-4. 1. Pars distalis of a cycling female M. platythrix showing,trichloroacetic
acid insoluble, type I LTH secreting cells X 800. 2. Pars distalis of M. platythrix
in late pregnancy showing type I(P) and type II (H) LTH cells X 800. 3. A portion of
active corpus luteum X 400. 4. Type I LTH secreting cells in the pars distalis of
estrone treated adult female M. platythrix X 800.
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Figure 5. Electron micrograph of pars distalis showing LTH secreting cells with
secretory granules on one pole of the cell X 4,800.
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Figures 6-7. 6. A portion of an LTH secreting cell showing parallel ER at the periphery of the cell. X 15,000. 7. A portion of an LTH secreting cell showing hyperactive Golgi apparatus with membrane bound secretory granules (arrows) and
vesicles. X 15,000.
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ship, however, between the dose administered and the percentage of cells present.
Thus the individuals which received a total quantity of 25 /-Lg in 10 days contained
on an average 24'5% ± 1·5 (figure 8). Between these two extreme situations
injections of SO, 125 and 2SO /-Lg estrone provoked a slow increase, attaining
28 ± 4'7, 32 ± 1'75 and 33% ± 1·75 of LTH secreting cells respectively (figure 9).
In comparison with those in the hypophysis of cycling, pregnant and lactating
mice, the percentage increase of type I LTH secreting cells in estrone injected
mice is always high (figure 10).
3.4. Electron microscopy

Pituitaries of pregnant and lactating mice are analysed for ultrastructural details of
the LTH secreting cells. These cells are characterised by the presence of ovoid and
irregular granules which measure 175 to 300 nm long and 100 to 200 nm wide.
The secretory granules are mostly found either at one pole of the cell or uniformly at the cell periphery (figure 5). The endoplasmic reticulum (ER) consisting
of parallelly arranged lamellae studded with ribosomes (figure 6), is often found
stacked around the nucleus. In the lactating mice, Golgi apparatus is seen enlarged
and hyperactive. During lactation, Golgi apparatus is conspicuous by the presence
of a large number of membrane. bound secretory granules in various stages of
development (figure 7). In addition there are also small vesicles budded off from
the Golgi apparatus. Free ribosomes are present in the interestitial space of the
vacuoles. Ultrastructurally the type I and type II LTH secreting cells are alike,
but are different in size.
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Figure 8. Percentages of LTH secreting cells in response to higher doses of
estrone. Vertical bars represent standard error of the mean (± SEM).
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Figure 9. Trend in the percentages of LTH secreting cells in response to varying
doses of estrone.

Figure 10. Histogram showing percentages of LTH secreting cells in the cycling
(normal), pregnant, lactating and estrone (500 p.g) treated mice.

4. Discussion
According to Herlant (1964) the differential extractability into trichloroacetic acid,
offers a great measure of specificity in the identification of LTH secreting cells. At
0·5 %trichloroacetic acid concentration, the cells which are resistant to the treatment
are known to be LTH secreting cells. Evidence in support of this is impressive in
the hypophysis of lactating M. platythrix. After estrone treatment, the LTH
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secretingcellsare easilyrecognisedwith PAS/OG, Herlant's tetrachrome and Brookes'
methods. In addition, histochemical analysis revealed that the LTH secreting cells
are rich in RNA, basic proteins and have high activity of alkaline phosphatase.
In rat (Merchant 1974) and in monkey (Girod and Dubois 1976), two types of
LTH cells were observed. Their classification is however, based on the size difference
without considering any independent functional role. Type I and II LTH secreting
cells in M. platythrix differ not only in size but with respect to their occurrence,
distribution, numbers and estrone sensitivity as well. LTH secreting cells in rats
and mice are known to increase markedly in response to a low concentration of
estrone, where as at higher concentrations, there is no corresponding increase in the
percentage (Allanson and Parkes 1966). In fact, in rats it has been shown that there
is a considerable reduction in the number of these cells as compared to the numbers
at higher concentrations of estrone (Finerty and Meyer 1950). In M. platythrix,
type I LTH secreting cells alone increased markedly at a low concentration of estorne.
Furthermore, at a higher concentration there is only a decline in the percentage
value of type I cells but is always above the control values.
Type II cells are larger and constitute 7 % of the total cell population in
the pars dista/is. They appear during pregnancy and become scarce after parturition.
Interestingly these events coincide with the presence of active corpora /utea in the
ovary during pregnancy and their subsequent involution after parturition. These
cells do not show response to estrone treatment. It is likely that the type II LTH
secreting cells perform luteotrophic function in this species.
Electron microscopically, the LTH secreting cells are recognised easily by their
stacked ER and their irregular secretory granules (Herlant 1964; Shiino et a/ 1972;
Herbert et a/ 1977). During pregnancy and lactation they are found studded with
granules, particularly at the cell periphery. In M. p/atythrix, the LTH secreting cells
of both types reveal stacked ER and oval or irregular granules. At the time of
suckling, the Golgi apparatus reveals hyperactivity; there appears to be an extensive
proliferation of many small vesicles and secretory granules in this region. Endoplasmic reticulum also contains several dilated vacuoles lined with granules. Thus
the vacuolar system appears to be highly dynamic in an active LTH secreting cell.
It is therefore reasonable to surmise that various types of vacuoles present in the LTH
secreting cells play an important role in secretion. These findings corroborate the
view of de Robertis et a/ (1970) that the vacuolar system is involved in various
physiological activities of the cell.
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